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International Marketing (MDARD) 

 
PARTNER ORGANIZATION 
Michigan Bean Commission 
Michigan Apple Committee 
Michigan Potato Industry Commission 
Cherry Marketing Institute 

 
PROJECT SUMMARY  
The Michigan Department of Agriculture & Rural Development (MDARD) International Marketing 
Program collaborated with the Cherry Marketing Institute, Michigan Bean Commission, Michigan 
Apple Committee, and the Michigan Potato Industry Commission to promote Michigan specialty 
crop products both domestically and internationally through a variety of activities.  MDARD 
exhibited at four international and domestic trade shows: National Restaurant Association Show 
(NRA), Food Marketing Institute (FMI), Americas Food and Beverage (AFB) and SIAL Paris. 
The goal of participating in the various trade shows was to increase sales and demand for 
specialty crop products.  Twenty-two specialty crop commodity groups and companies 
participated in the four trade shows which targeted buyers from all over the world, and 
evaluations were collected from every company after each show.  It was determined that all 
goals and targets were met for each activity.  MDARD also collaborated with Euromonitor 
International to develop Hot Zone Reports for fourteen of Michigan’s key specialty crop 
industries (apples, blueberries, tart cherries, dry beans, honey, onions, potatoes, hops, pickled 
products, popcorn, wine, alcoholic beverages, snack and savory).  The reports provided a 
resource for specialty crop commodity groups and companies to help set their export strategy 
for 2016 and beyond.   
 
PROJECT PURPOSE 
Exports of Michigan food and agriculture products continue to grow each year.  In 2014, 
Michigan exports were $3.18 billion while supporting over 26,000 jobs on the farm and off the 
farm in food processing, storage, and transportation.  The objective of this project was to assist 
specialty crop commodity groups and companies in promoting their products both domestically 
and internationally, as well as allowing Michigan companies with specialty crops an opportunity 
to exhibit at major domestic and international shows.  The shows helped to increase sales of 
Michigan specialty crops both domestically and around the world.  Attending the shows 
showcased Michigan specialty crops and focused on increasing exports and knowledge of the 
specialty crop products available to the global consumer.  It is important for the commodity 
groups and companies to exhibit at these shows on a regular basis to ensure existing and 
potential customers of the continued high quality and availability of specialty crop products from 
Michigan.  Only specialty crop producers and companies were allowed to participate in the 
outlined activities funded by specialty crop dollars.  International Marketing brought together a 
number of Michigan specialty crop commodity groups and companies to put a concerted effort 
behind promoting Michigan specialty crops both domestically and internationally.  The individual 
groups would not have had the resources to undertake these types of efforts on their own.  If 
funding from Specialty Crop Block Grant was not available, it would not be possible to carry out 
the activities and work to increase exports of specialty crops. 
 
Booth space paid for by specialty crop block grant funding was only available for specialty crop 
companies, commodity groups and producers.  Commodity groups and companies continue to 
rank these shows as the top shows that they want to exhibit at year after year due to the wide 



audience of buyers that attend.  The companies and commodity groups featured new products 
and varieties that were not available in previous years.  New companies participated that have 
not participated in the past.   
 
The export market landscape is dynamic in that the customers are always changing and new 
buyers are hired by companies that might not know about the high quality of Michigan specialty 
crops.  Some customers will purchase products from another country due to a shortage in the 
U.S. or a low cost in another country.  Therefore, it is important to communicate with these 
buyers to try and encourage them to purchase from the U.S.  Exhibiting at the shows gave the 
specialty crop companies and commodity groups the opportunity to convince buyers to 
purchase Michigan products either again or for the first time.  To increase export sales, single 
interactions do not normally develop long term relationships and business.  Multiple interactions 
and participation in trade shows indicate to foreign buyers that the company and industry is 
strong enough to support sustained export sales.  Export markets and customers remain a top 
priority for the specialty crop industries. 
 
Hot Zone Reports: 
The purpose of the project was to provide valuable insight to the Michigan specialty crop 
industry about where the export opportunities exist for their industry.  While various reports and 
data sets are available, there was no other cross-country comparable reporting of this nature 
(both in breadth, depth and specific focus on Michigan commodities) that was publicly available 
for Michigan’s specialty commodity groups, producers, distributors, and others in the supply 
chain.  The Specialty Commodity Opportunity Outlook (SCOO) assesses the relative importance 
of countries; key trends; historical and forecasted consumption; and maps opportunities globally 
through 2019.  The specialty crops targeted for the SCOO include: apples, dry beans, 
blueberries, honey, tart cherries, wine (fruit & grape), potatoes, hops, pickled products, popcorn 
and onions.  Due to the nature of how tart cherries are processed and utilized the report further 
examined historic information and forecast consumer expenditures in health and wellness 
beverages and foods to determine potential export markets.  For hops the report examined 
markets for beers and ciders and where the production is occurring to help identify potential 
export markets for Michigan hops producers.  The list includes top specialty crop commodities 
that are currently exporting and some industries that have opportunities for export but have not 
fully explored the potential.   
 
The SCOO is specifically designed to help capture greater growth for Michigan’s specialty crop 
commodities through the identification of key and emerging export opportunities across 80 
major export markets and then by highlighting top opportunities and the market trends that 
support them.  Through these insights, presented in a highly visual, easy-to-understand format, 
organizations that directly participate in or support Michigan’s specialty commodity exports are 
able to more clearly understand global opportunities, their relative strengths, and have the 
information needed to better support business strategies and marketing activities; target and 
obtain funding for export market development; and capture a greater return on investments in 
the international marketplace.    
 
The information and insights provided through this project relied upon multi-million dollar data 
systems that are utilized by the USDA, FAS, ERS and many others.  While this project benefits 
numerous groups, including large and well-funded organizations, it plays an especially important 
role in supporting socially disadvantaged and beginning farmers that would most likely not be 
able to afford the data, insights, and analysis on their own that this project provides.  This truly 
levels the playing field for export expansion and supports socially disadvantaged and beginning 



farmers in finding key markets and capturing current opportunities, while also being highly 
useful to those more established players in the specialty commodity supply chain.   
 
MDARD also worked with industry partners to disseminate the SCOO, both online and through 
trade meetings and events, and offered export development programs based on this project’s 
results.  These programs helped to connect commodity boards, growers and producers across 
Michigan to global export market development activities, such as in-bound and outbound 
missions, that specifically target significant emerging and key opportunities in the 
SCOO.  Through this process, reporting helped to directly drive targeted actions and 
development programs to enhance export growth and return on investment for Michigan’s 
specialty commodity groups.  
 
PROJECT ACTIVITIES 
Activity 1 
Hot Zone Reports 
MDARD contracted with Euromonitor International to create opportunity reports also referred to 
as Hot Zone reports for 10 different specialty crop products.  The reports were created using 
quantitative and qualitative analysis of commodities, markets, and data template inputs to 
identify, quantify and prioritize export opportunities for the specialty crops.  Each report 
identified top export markets for each specialty crop and then identified the top 3-5 export 
markets that hold the most opportunity for future exports.  The reports were put into a standard 
template across specialty crop and then the reports were made available online via a web site 
that tracked the number of downloads.   
 
The reports were used by specialty crop companies and commodity groups to help justify 
marketing programs in new potential export markets and to determine new opportunities for 
their organization.   
 
Activity 2 
American Food Fair at National Restaurant Association Show – May 21-24, 2016, 
Chicago, IL 
MDARD secured booth space at the National Restaurant Association Show in Chicago, Illinois, 
for Michigan specialty crop commodity groups to exhibit their products.  The project was 
intended to assist specialty crop groups promote their products domestically and internationally.  
More than 45,000 people attended the show, consisting of both international and domestic 
buyers.  An MDARD employee represented Michigan specialty crops at a booth in the Michigan 
Pavilion in the American Food Fair. Information on Michigan specialty crops was distributed 
such as nutrition information and contact information for specific commodities.  There was also 
literature available on Michigan apples as well as Michigan wineries.  Specific interest was 
shown by many of the show’s attendees including restaurants and hotels looking to source 
specific Michigan ingredients, food writers and photographers interested in learning more about 
Michigan specialty crops and wineries as well as people looking for information on methods of 
sourcing Michigan specialty crops.  
 
Activity 3 
Food Marketing Institute (FMI) Connect Show – June 20-23, 2016, Chicago, IL 
MDARD staff secured booth space at the Food Marketing Institute (FMI) Connect Show in 
Chicago, IL.  The show focuses on retail sales with both domestic and international buyers 
attending.  The Michigan pavilion included one specialty crop commodity group and five 
companies with specialty crop products. The specialty crop companies were able to connect 
with buyers during the three day show that  



Activity 4 
SIAL Paris – October 16-20, 2016, Paris, France 
MDARD Staff as well as two Michigan companies and one commodity group traveled to Paris, 
France from October 16-20, 2016 to promote Michigan Specialty Crops to the international 
audience at the 2016 SIAL Paris trade show at an affordable rate  Cherry Marketing Institute, 
Graceland Fruit and Naturipe Foods shared a booth space at the show.  Show attendance was 
strong and literature and specialty crop value added products were available for tradeshow 
attendees to take and sample. 
 
Activity 5 
USA Pavilion at Americas Food and Beverage Show – September 16-17, 2016, Miami, FL 
MDARD staff secured booth space at the two day show in Miami, Florida.  The show was 
promoted to Michigan specialty crop companies as a great way to connect with Caribbean, 
Central and South American buyers along with some domestic buyers.  A total of four Michigan 
companies with specialty crop products exhibited and one specialty crop commodity group 
exhibited in the pavilion at the 2016 show.    

 
GOALS AND OUTCOMES ACHIEVED  
Activity 1 
Hot Zone Reports 
The goal of the Hot Zone Report was to create a resource for specialty crop commodity groups 
and companies that are looking for new export opportunities and ways to increase their exports.  
The report will help them to set their export strategy for 2016 and beyond.  
 
Target: The target was to have a total of 20 specialty crop commodity groups or companies 
request the Hot Zone Report to use for setting their export strategy for the future.  A webinar will 
explain to specialty crop commodity groups and companies how to utilize the report.  
Participants in the webinar will then receive the Hot Zone report. 
 

• A total of over 200 companies, commodity groups or individuals received copies of the 
specialty crop Hot Zone Reports.  Below is a breakdown of the reports and how many 
times the reports were shared.  
Report Name: Total Number requesting Report : 
Apples 30 
Blueberries 24 
Dry Beans 29 
Honey 12 
Hops 17 
Onions 8 
Pickled Products 17 
Popcorn 11 
Potatoes 15 
Tart Cherries 23 
Wine 27 

 
The reports were announced and highlighted via a seminar where a Euromonitor staff person 
presented the reports and how to utilize them.  A total of six different specialty crop companies 
attend the seminar.  In addition a webinar was hosted for the specialty crop partner members so 
they could better understand how to utilize the opportunity reports for their export strategies and 
to assist them in explaining the reports to their members.  Additionally a press release was sent 



out statewide announcing the completion of the reports and their availability for download via a 
special web site that was created.   
 
As a direct result of the information provided in the tart cherry report the Cherry Marketing 
Institute was able to justify creating a marketing program in China utilizing federal and industry 
dollars to support the efforts in the market.   
 
Activities 2-5 
The goal for activities two through five, which included all of the trade shows was to promote 
Michigan specialty crops into the export market and increase the sales and demand for 
specialty crop products.  The increase in demand for products will lead to stable markets and 
prices for growers of specialty crops. 
 
The target was to have two or more commodity groups and/or Michigan companies with 
specialty crop products participate in each of the activities to increase the sales of Michigan 
specialty crops.  
 
1.) 50% of the companies participating will realize sales from their participation in an activity.  
2.) At least one company will report a new export market lead due to their participation in the 

export activities.  
3.) Each company will receive a minimum of five buyer contacts as a result of activity 

participation.  
4.) Commodity groups will receive a minimum of five trade leads as a result of participation.  

Leads generated by commodity groups will then be forwarded to companies that can supply 
the product requested. 

Activity 2 
American Food Fair at National Restaurant Association Show – May 21-24, 2016, 
Chicago, IL 
Each commodity group participating in the activity was required to complete an evaluation at the 
end of the show.  The goal was to have a minimum of two Michigan specialty crops highlighted 
at this major food service show.  This goal was achieved as both the Michigan Bean 
Commission and the Michigan Potato Industry attended the show.  The specialty crop groups 
considered the show to be a success. Michigan Bean Commission reported an expected $1 
million increase in domestic sales in the next 12 months as a result of exhibiting at the show. 
 

4.) Michigan Bean Commission reported 10 trade leads and Michigan Potato 
Industry Commission reported three trade leads, just shy of meeting the goal that 
each commodity groups would report five leads.  The two potato companies not 
using federal funding that shared booth space with the Michigan Potato Industry 
Commission received a total of 95 trade leads. 

Activity 3 
Food Marketing Institute (FMI) Show – June 20-23, 2016, Chicago, IL 
Each company and commodity group participating in the activity was required to complete an 
evaluation at the end of the show.  The goal was to have a minimum of two Michigan specialty 
crops highlighted at the retail focused trade show.  The target was achieved as both the 
Michigan Apple Committee along with five companies that sell specialty crop products exhibited 
in the Michigan pavilion.   
 



1.) All five specialty crop companies or 100% indicated they will make sales in the 
next 12 months as a result of their participation in the trade show exceeding the 
goal of 50%.   

2.) Companies were unsure if they would enter a new export market as a majority of 
the buyers were domestic as the international buyers attending the show were 
limited.  

3.) All five of the specialty crop companies yielded new buyer contacts with each 
reporting over five connections.  The total reported by all five companies was 
over 128 new buyer contacts.   

4.) The Michigan Apple Committee reported a total of four buyer contacts making it 
just shy of the goal of five.  

 
Activity 4 
SIAL Paris – October 16-20, 2016, Paris, France 
Each company and commodity group participating in the activity was required to complete an 
evaluation at the end of the show.  The goal of promoting Michigan Specialty Crops to global 
buyers was accomplished while also helping to offset the cost of participation.  SIAL Paris is the 
world’s largest food innovation exhibition and is a high-impact trade show ideal for small to 
medium-sized food producers. SIAL Paris is held bi-annually in Paris, France, and draws buyers 
from all over the world. Cherry Marketing Institute, Graceland Fruit and Naturipe Foods 
exhibited in the Michigan Specialty Crops booth as part of the USA Pavilion.  Exhibitors in the 
Michigan Specialty Crops booth at SIAL Paris felt that the overall effectiveness of the show was 
excellent. MDARD generated 14 leads due to participation in the show – each lead was 
connected with Michigan specialty crop companies that can supply the product requested. 
 

1.) Both specialty crop companies or 100% indicated they will make sales in the next 6-12 
months as a result of participation in the in the trade show exceeding the goal of having 
at least 50% of the participating companies realize sales from participation.  The total 
increase reported by the two companies was a $700,000.   

2.) One specialty crop company reported that they would enter a new market as a result of 
the show.  The market indicated was Paraguay.  This met the goal that at least one 
company will enter a new export market due to participation.  The other company 
reported that it was “too soon to say”.  

3.) The two specialty crop companies yielded a total of 20 new buyer contacts during the 
show exceeding the goal that each company would receive a minimum of five leads. 

4.) The Cherry Marketing Institute reported a total of 10 trade leads during the show, 
exceeding the goal of five leads. 
 

Activity 5 
USA Pavilion at Americas Food and Beverage Show – September 16-17, 2016, Miami, FL 
Each company and commodity group participating in the activity was required to complete an 
evaluation at the end of the show.  The goal was to have a minimum of two Michigan specialty 
crops highlighted at the retail focused trade show.  The target was achieved as both the 
Michigan Apple Committee along with four companies that sell specialty crop products exhibited 
in the Michigan pavilion.   
 

1.) Two of the specialty crop companies or 50% indicated they will make sales in the 
next 12 months as a result of their participation in the trade show.  The other two 
companies reported “unsure” and “To Be Determined.”  

2.) One of the four specialty crop companies indicated they would enter a new 
export market as a result of participating.  The market indicated was the 



Dominican Republic.  The other three companies reported that it was not known 
at the time if they would enter a new export market.   

3.) All four of the specialty crop companies yielded new buyer contacts with each 
reporting over five connections.  The total reported by the four companies was 82 
new buyer contacts.   

4.) The Michigan Apple Committee reported a total of 18 buyer contacts exceeding 
the goal of five contacts.   

 
 

BENEFICIARIES  
American Food Fair at National Restaurant Association Show  
Participants included:  

• Michigan Potato Industry Commission (representing 86 Michigan potato growers)  
• Michigan Dry Bean Commission (representing 1500 Michigan dry bean growers) 
• MDARD’s International Marketing Program representing all Michigan specialty crops  

 
Food Marketing Institute Show  
Participants included: 

• Michigan Apple Committee (Representing 900 Michigan apple growers) 
• Graceland Fruit (Grower owned cooperative) 
• Findlay’s Organics 
• Safie Specialty Foods 
• Herkner Farms 
• Cherry Central Cooperative Inc. (Grower owned cooperative)  
• MDARD’s International Marketing Program representing all Michigan specialty crops 

 
SIAL Paris 
Participants included: 

• Cherry Marketing Institute (Representing 540 Michigan tart cherry growers, 60 growers 
nationally, 470 sweet cherry growers) 

• Graceland Fruit (Grower owned cooperative) 
• Naturipe Foods/Michigan Blueberry Growers (Grower owned cooperative)  
• MDARD representing all Michigan specialty crops 

 
Americas Food & Beverage Show 
Participants included: 

• Cherry Central Cooperative Inc. (Grower owned cooperative)  
• Findlay’s Organics 
• Safie Specialty Foods 
• Riveridge Produce 
• Michigan Apple Committee 
• MDARD representing all Michigan specialty crops  

 
LESSONS LEARNED  
There continues to be more interest each year for the trade shows especially as the cost of 
booth space at these shows continues to increase.  The activities conducted both in the U.S. 
and abroad for the promotion of Michigan specialty crops continue play a critical role for 
Michigan specialty crop companies and commodity groups in connecting them with new buyers 
and increasing sales.   
 



The Hot Zone reports provided much needed information to specialty crop commodity groups 
and companies as they look for markets to expand their exports.  One lesson learned is that it is 
important to keep promoting the reports to get additional companies to request and utilize the 
information.  Commodity groups and companies are interested in updates to the data, so it will 
be important to survey those that downloaded the report to see how often this data should be 
updated moving forward.   
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PROJECT TITLE 
Development and Implementation of IPM Decision Support Tools for Michigan Fruit 
Growers 
 
PARTNER ORGANIZATION 
CMI worked directly with Dr. Jeff Andresen, MSU Dept. of Geography, Environment, and 
Spatial Sciences, Dr. George Sundin, MSU Department of Horticulture, Dr. Bill Shane, 
MSU Extension, and the Michigan Tree Fruit Commission to execute this project.  
 
PROJECT SUMMARY 
Operational management of plant disease, insect, and weed pests ranks among the most 
challenging aspects of commercial fruit production in Michigan, with major potential 
impacts on yield and quality. The overall risk and severity of most pests is strongly linked 
with environmental conditions. Michigan State University's Enviro-weather Project is an 
interactive, web-based information system designed to provide relevant, detailed, and 
accurate weather-based information to support plant pest management and other 
agricultural production, and natural resource management-related decisions in Michigan. 
The primary objective of this project was the development of several new weather driven 
application products that when ultimately disseminated through the Enviro-weather 
system will allow fruit producers to make more informed management decisions. Such 
information allows for more efficient and profitable farming operations and for the state’s 
agricultural and green industries to remain competitive in global markets and economies. 
The project time frame was 12 October 2015 through 31 March 2017. 
 
PROJECT PURPOSE 
The purpose of this project is to make Michigan fruit crop production more economically 
competitive and environmentally sustainable through the development, application, and 
widespread use of new web-based decision support tools through the Enviro-weather 
information system. Fruit production is an important component of Michigan’s agricultural 
economy, with over $750 million in annual sales (USDA/NASS, 2012), and the state ranks 
among the top producing U.S. states for apples, blueberries, peaches, juice grapes, and 
tart cherries. Production of such specialty crops typically requires large amounts of 
detailed weather-related information for Integrated Pest Management (IPM), irrigation, 
and other management-related decisions.  The Enviro-weather Project began in 2006, 
the result of a joint effort of the Michigan Climatological Resources Program and the 
Michigan State University IPM Program to help address growers needs for timely weather 
and model information.  The major elements and functions of the system are 
environmental monitoring, model application, and integrated delivery of products and 
education in their usage. The primary source of environmental information for the system 
is an automated weather mesonetwork (formerly the Michigan Automated Weather 
Network), which has grown considerably from six sites at its formation in 1997 to 81 in 
2015. The system also integrates a substantial amount of weather forecast data from the 
National Weather Service.  
 
The number of weather-driven applications available on the Enviro-weather site has 
increased from 19 in 2007 to more than 50 today. The applications are generally 



organized by commodity type and function and range from forecasts of insect 
phonological stage to estimating crop water use to tabular comparisons of recent past 
weather conditions with previous years. Twenty of the applications are fruit-production 
oriented. After accessing the site, users select an observation site of interest and then 
are provided access to data products and applications via pop-up menus.  Many of the 
applications are interactive and some require user input (e.g. scouting observations, 
biofixes). All Enviro-weather applications were created for or have been validated for 
Michigan and Great Lakes region conditions. The site also includes links for further 
information on the disease/pest of interest as well as treatment options. The website is 
modular in design to allow periodic expansion for new applications. Overall growth and 
development of the system is guided with on-going input from a project advisory 
committee, ad hoc industry working groups, commodity supporters, and growers. 
 
This project directly benefits from a previous SCBGP project: Strategic Modernization of 
the Enviro-Weather IPM Information System for Fruit Production in Michigan Grant  
#791N5500101, which supported the modernization of weather station sites that 
operationally provide weather data for the Enviro-weather user applications developed in 
the current project.  
 
 
PROJECT ACTIVITIES 
 
This project consisted of a multi-faceted effort to develop, test, and implement several 
new decision support tools applications, products, and operational capabilities within the 
Enviro-weather system including the following:  
 
1) A new cherry leaf spot disease model 
2) A bacterial spot model application for management of the disease (based on Miller et 
al., 1989) 
3) Location and date-dependent plant disease ‘climatologies’ for determining overall 
disease risk  
4) New disease management products specifically designed for use with mobile devices  
5) New weather monitoring capabilities (for the Enviro-weather system) to support IPM 
activities at two sites in west central Lower Michigan  
 
Most of these objectives are related to current or recent efforts and were completed in the 
current project 10/12/2015 through 3/31/2017 time frame (specifically #3, #4, and #5) 
while others were initial developmental efforts which will require additional effort and time 
beyond the end of this project (#1 and #2).  
 
GOALS AND OUTCOMES ACHIEVED 
 
Project goals and outcomes achieved are listed below by project objective number. 
 
Objective 1: Conduct research supporting the development of a new cherry leaf spot 
disease model.  



 
Knowledge of the length of time required for an infection cycle (spore germination, 
infection and sporulation) is unknown. The effect of temperature and moisture availability 
on cycle length as well as the effect of temperature on the number of spores produced 
per lesion are also unknown.  As a consequence, this proposal objective targeted the 
development of a new modified strategy to more precisely target the application of 
fungicides in advance of infection events associated with subsequent sporulation from 
newly-formed lesions such that fungicides are present on plant surfaces before the arrival 
of pathogen spores. Identification and knowledge of each of these parameters will enable 
us to develop an infection model that can better help growers time fungicide applications.  
 
Results from a field trial on potted trees carried out during the 2016 growing season are 
summarized in Table 1.  The last two experiments yielded the largest number of total 
spores per leaf, 100-fold larger numbers than the other experiments. Lower temperatures 
were found to favoring CLS infection as no results were obtained from inoculations earlier 
in the year at much warmer temperatures. The results suggest that the average 
temperature on Day 1 of the experiments is critical to the subsequent number of lesions 
per leaf. In addition, the average temperatures for days 1-10 and possibly the maximum 
temperature recorded during the experiments is important for the number of spores per 
lesion. 
 
Work will continue in the future with additional infection experiments to determine if there 
is such a large temperature effect and the association with cooler temperatures for more 
aggressive infections. 
  
Table 1. Quantitative evaluation of cherry leaf spot infection in inoculated ‘Montmorency’ 
tart cherry treesa. 

_________________________________________________________________________ 
Inoculation Day 1 avg.   Days 1-10 avg.  Max.         Average Average 
Date  Temp.b           Temp.b           Temp.      Lesions/Leafc Spores/Lesiond 
_________________________________________________________________________ 

 
30 Aug 2016     22.0               20.6          31.1          13.6 ± 2.0 289,167 ± 28,076 
 
1 Sep 2016     17.9               20.1          31.1            8.0 ± 0.7 230,833 ± 13,345 
 
3 Sep 2016     16.8               16.1          31.1  9.0 ± 0.4 349,167 ± 24,830 
 
13 Sep 2016     19.8               18.8          28.1          13.3 ± 2.1 202,500 ± 12,933 
 
25 Sep 2016     15.4               14.1          23.1         64.8 ± 7.9 401,667 ± 9,355 
 
28 Sep 2016     12.9               15.2          26.8       191.0 ± 13.6 281,667 ± 22,735 

_________________________________________________________________________ 
 
a Potted ‘Montmorency’ tart cherry trees were inoculated with a spore suspension (2.5 x 
106 spores / ml) by spraying leaves to runoff on both surfaces.  Inoculations occurred at 



approximately 4:00-5:00 PM on indicated days.  Branches were bagged with plastic bags 
for 12 hrs after inoculation.  Three replicate trees were inoculated on each date reported. 
b Temperatures reported in degrees Celsius.  The average temperatures during the 
experiment were calculated from hourly temperature readings obtained through MSU 
Enviroweather. 
c A total of 20 leaves were randomly selected per tree for lesion quantification. 
d One lesion per leaf was chosen for spore counts.  Spore counts were determined by 
dilution and microscopic analysis. 
 
Objective 2: Development of a bacterial spot model application for management of the 
disease  
 
Bacterial spot (Xanthomonas campestris pv. pruni) is a serious disease of stone fruit in 
Michigan and other temperate, humid growing areas.  A predictive model for this disease 
on peach was developed at Clemson University by Miller et al. (1989). The model was 
tested in Georgia and South Carolina with promising results but was never implemented, 
in part to the need for detailed hourly temperature, humidity, and rainfall information. We 
carried out a thorough testing of the Clemson model to determine its potential accuracy 
and usefulness. Initial evaluation of the Miller Linville (ML) model for bacterial spot was 
carried out at the SW Michigan Research and Extension Center (SWMREC) in 2016.   An 
Excel version of the model was obtained from Dr. Phil Brannen, University of Georgia and 
was used in conjunction with Enviro-Weather weather records, to generate predicted 
population growth curves for Xanthomonas campestris pv translucens, the causal agent 
of bacterial spot.   Episodes of disease severity increase on untreated susceptible peach 
cultivars in the SWMREC peach variety trial did correspond roughly with peaks of 
predicted bacterial population growth.  This has encouraged us to move forward with 
modernization of the model and use of real time weather data. 
 
Currently, the manual data input process into the current Excel format of the ML model is 
too slow and cumbersome to be useful for real time management decisions for application 
of bactericides.  We had to delay inoculation studies until we have a version incorporated 
into a real time weather data system. We have begun the reworking  the ML model to use 
hourly weather data of the Enviro-Weather system, including actual  measurements of 
leaf wetness, instead of estimations based on daily temperature max/min and daily rainfall 
as the ML model was constructed in the late 1980's when instrumentation for monitoring 
environmental conditions was limited.    
 
In the last phase of this objective we have developed a beta test version of implementation 
of the Miller Linville bacterial spot model into the Michigan State University Enviro-
Weather system.  MSU Programmer Tracy Aichele has successfully linked hourly 
weather data for leaf wetness, temperature, and rainfall to an online version of the ML 
model.   
 
We have worked to confirm the fidelity of the online beta version of the ML bacterial spot 
model.  The online version is configured to allow the selection of any weather station on 
the network for any current or past time period, paving the way to an application that can 



be used throughout Michigan. We have plans in place to add components that allow the 
user to input the biofix date for first green tissue and times of bactericide applications.  
 
A sensitivity analysis was carried out on the beta version of the model with a variety of 
observed weather data.  We have found that under some simulations the calculated 
bacterial doubling rates exceed the published values in the literature. We have traced the 
problem back to the methods used by Miller Linville to express the coefficients of their 
equations, and have developed a correction to apply in the online version.    
 
With the corrected version we will be examining the correlation between ML model 
predictions and records of past bacterial spot epidemics at the SW Michigan Research 
and Extension Center, as well as with inoculated peach plants.  
 
Release of an initial version of the model in the Enviro-weather system is scheduled for 
July, 2017. 
 
Objective 3: Development of location and date-dependent plant disease ‘climatologies’ 
for determining overall disease risk.  
 
The outcomes of most plant pest model algorithms are strongly dependent on antecedent 
weather conditions, especially air temperature, relative humidity, and rainfall. Hourly 
climatological data for those variables were obtained for five locations (and periods of 
record) in representative tree fruit production areas across Lower Michigan and northern 
Indiana: South Bend,  IN (1976-2015), Grand Rapids, MI (1976-2015), Muskegon, MI 
(1949-2015), Traverse City, MI (1949-2015), and Flint, MI (1959-2015). Following quality 
control processing, the hourly climatic data were statistically analyzed by month. The 
hourly data were then used as input for three major fruit disease pest models currently 
operational in the Enviro-weather system: Apple Scab (primary), Cherry Leaf Spot, and 
Fire Blight (blossom-related). The output of the model runs was then analyzed to provide 
disease related statistics and trends on a monthly and seasonal basis. The new statistical 
disease climatologies developed here are intended for use in operational disease 
management with Enviro-weather.  
 
An initial effort was made to better understand the environmental limitations and 
constraints for each of the diseases, with an examination of the estimated frequency of 
the disease as a function of underlying meteorological drivers. For example, the 
frequency of cherry leaf spot as a function of air temperature and wetness duration is 
given in Figure 1.  Statistics varied significantly by month for each of the diseases 
considered. Cherry leaf spot infections tend to require long duration (multi-day) wetting 
events in the early growing season when air temperatures are cooler, while mid-summer 
infections are more associated with relatively short wetting events. Frequency of each of 
the three diseases considered tended to increase with time each growing season from 
spring into the summer months. Examples of the trends are given in Figures 2a, b, and c 
for the three diseases at Grand Rapids, 1973-2015. The frequency of apple scab tends 
to increase gradually during the spring before leveling off during the summer. In contrast, 
the frequency of cherry leaf spot increases rapidly during spring before reaching a steady 



during the summer. In the graphical example for Grand Rapids, the disease frequency 
was found to increase at an average rate of 12% per week between mid-April and mid-
June. Finally, the frequency of fire blight is found to peak during the period from early May 
through mid-June, with relatively low frequency at other times. Some geographical 
differences were noted, with a north-south shift of the general patterns for each of the 
diseases related to the timing of the spring warm-up at that location. There were also 
distinct diurnal patterns, with highest frequencies of disease during the early morning 
hours and least during the afternoon hours (Fig. 3a).  Analysis of general long term 
temporal trends suggests either steady or decreasing frequency of the three diseases 
with time from the 1970's through 2015 (e.g. Fig. 3b).  However, there were some 
increases noted in recent years during the spring season which may be associated with 
underlying trends towards warmer temperatures. 
 
 

 
 
 
 
 
Figure 1.  Frequency of cherry leaf spot infections as a function of mean air temperature 
and leaf wetness duration, Traverse City, MI,  1949-2015. 



 
 

 
 

 
Figure 2a-c) Average frequency of: a) apple scab infection; b) cherry leaf spot; and c) 
fire blight by day of year, Grand Rapids, MI, 1973-2015. 



 

 

 
Figure 3a)  Frequency of cherry leaf spot infection by hour, Traverse City 1949-2015; and 
b) Total number of cherry leaf spot infection events per season, Traverse City 1973-2015. 
 
Objective 4: This objective includes the development of four new IPM management 
products specifically designed for use with mobile devices. Work on this objective was 
delayed significantly by a change of system servers for the Enviro-weather project and 
associated limitations. Product design and discussions with web consultants working with 
Enviro-weather began in August 2016 with development of prototypes of the new 
products during late 2016 and early 2017. 
 
The use of Enviroweather has increased steadily during the past 10 years reflecting the 
increase in the number and diversity of users and their frequency of use. For some time, 
Enviroweather users have requested “mobile-friendly” applications, especially displays 



that are formatted to be easy to view and use on mobile-devices.  This demand has grown 
exponentially, almost certainly a result of the growing availability and use of mobile 
devices, but also because users are making decisions on site in the field.   
Enviroweather began work on mobile displays of its tree fruit disease applications: apple 
scab, cherry leaf spot, and fire blight.   As our first step, we produced several different 
mock-ups of potential displays for each application.  These were distributed to key users 
and partners in the tree fruit industry for feedback.   
Subsequently, an in-person meeting between Enviroweather and fruit industry 
representatives was scheduled. We modified the mock-ups based on the feedback we 
received and distributed a handout with a series of questions to guide discussion during 
the meeting.  
The group discussed each individual tree fruit disease application display in detail during 
the meeting.  We focused on identifying elements of each display that were critical.  We 
reviewed the different design mock-ups of each application and reached consensus on 
how the mobile-product should look and what should be displayed.   
Enviroweather is currently developing the mobile-friendly displays for the tree fruit disease 
applications.  The display for apple scab is nearly done (see Figure 4).  The cherry leaf 
spot display will be completed shortly thereafter.  Work has also begun on the mobile 
display for fireblight, and that will be completed after cherry leaf spot.   

 
Figure 4. Enviroweather Apple Scab Display: Existing display (left). Mobile version 
(right) 
 
Objective 5: Development of new weather monitoring capabilities for the Enviro-weather 
system to support IPM activities at two sites in west central Lower Michigan. 



Two new automated weather stations conformant with Enviro-weather standards were 
installed in West Central Lower Michigan during 2016. The sites are: 1) Van Agtmael and 
Sons, Inc. Farm in Elbridge, MI (Lat. 43.6793ºN, Lon. 86.1893ºW) and 2) DeRuiter 
Orchards in Benona Township near Shelby, MI (Lat. 43.6304ºN, Lon.  86.4931ºW). The 
Elbridge site was installed on May 26th, 2016 and the Benona Twp. site on June 16th, 
2016. Variables monitored at the sites air temperature and relative humidity (5-foot  
  
 

 
 
 

 
 
 
Figure 5. New Enviro-weather station sites at Benona (top) and Elbridge (below).  

 



level), rainfall, wind speed and direction (10-foot level), solar radiation, soil temperature 
(at 2” and 4” depths), volumetric soil moisture (at 0-12” and 12”-24” levels), and leaf 
wetness (at a 39” high standardized reference location and in a specified crop canopy). 
Observations at each station are taken automatically every 3-60 seconds (depending on 
sensor) and downloaded to a central computer via cellular-IP phone telemetry for 
dissemination to the public through via the www at enviroweather.msu.edu. All installation 
work was carried out by the Enviro-weather Network Field Manager Steve Marquie and 
his staff. The sites were selected in response to a Michigan Tree Fruit Commission report 
which had identified this section of western Lower Michigan as a major priority need in 
terms of additional weather monitoring capabilities due to the strong combined influence 
of lake effect climate modification and topography in the area. 
 
BENEFICIARIES 
 
The Michigan tree fruit industry needs detailed weather information to assist in making 
operational decisions.  This is vital for Michigan farmers to increase economic efficiency 
and maintain global competitiveness. The primary objective of this project is the 
development and implementation of new Enviro-weather applications that will help 
growers make more informed IPM-related decisions.   
 
There are currently more than 2,200 commercial fruit-producing operations in Michigan 
(NASS, 2012).  Information from Enviro-weather stations will be available to all Michigan 
specialty crop growers to utilize, including detailed data and related decision support 
applications. Spatial coverage of the Enviro-weather mesonetwork includes a relatively 
high concentration of station sites in major fruit production areas, and nearly all of the top 
fruit-producing counties in the state. Based on recent past user activity, we know that 
fruit-related data application products were accessed approximately 40,000 times during 
the 2012 growing season. Given the total number of growers, this suggests a potential 
average usage rate of more than 18 product visits per year per grower.  
 
Based on the data taken from the 2011 Enviro-weather survey, each additional page visit 
results in an approximate economic savings of $57 related to increased yield, reduced 
labor, and reduced pesticide use. Since 2012, the usage of the system for fruit-related 
information has increased an average of 1.9% per year.  
 
LESSONS LEARNED 
 
Objective 1.  The field experiments examining the spore counts per cherry leaf spot lesion 
at various temperatures were delayed during the 2016 growing season due to 
unanticipated problems with the inoculations. This problem was solved in August, 2016 
and the experiments continued through September.  
 
Objective 3.  Hourly data series at three of the sites considered began prior 1960. 
However, during the period 1965-1972 data at the sites were available only on a 3-hourly 
basis and were not suitable for use in the project so this period was omitted from the 
study.  



 
Objective 4.  Work on this objective was delayed significantly by an unscheduled change 
of system servers for the Enviro-weather project which severely limited the development 
of new products. The transition has been completed and work began on this objective in 
August, 2016. 
 
 
CONTACT PERSON 
 
Philip J. Korson II,  
President, Cherry Marketing Institute 
Phone: 517-669-4264 
Email: pkorson@aol.com 
 
ADDITIONAL INFORMATION 
 
Project Budget and Funding Expended 
 
The total requested budget for this project was $72,709, the majority of which is 
associated with personal services and fringe benefits. Actual expenses totaled 
$60,439.52, given lower than expected costs associated with labor/personnel, supplies, 
and travel. There were no administration expenses.   
 
Specific expenses are provided below organized by project objective number. Expenses 
are also grouped by time, beginning with those for which reimbursement was claimed 
previously in the project Annual Performance Report followed by all remaining expenses. 
Copies of the payroll breakdown (from the MSU Labor Distribution Reports) for the 
employees involved for the months of their participation are attached. 
 
During the first phase of the project, claimed expenditures totaled $14,588.76. All of these 
expenditures were associated with the personal services and fringe benefits of three 
employees working on Objectives 3 and 5:  
 
Objective 3)  
 
$7,348.05 Salary and fringe ($5,258.17 salary and $2,089.88 fringe, $42.39/hour) for Beth 
Bishop, who worked on Objective 3 at 1.0 FTE effort during the month of July, 2016.  
 
$6,381.37 Salary and fringe ($4,467.32 salary and $1,914.05 fringe, $36.82/hour) for 
Tracy Aichele, who worked on Objective 3 at 0.5 FTE effort during the months of June 
and July, 2016.  
 
Objective 5)  
 
$859.34 Salary and fringe ($603.94 salary and $255.40 fringe, $35.93/hour) for Steve 
Marquie, who worked 3 days on Objective 5 during the months of May and June, 2016.  



 
Reimbursement for this portion of the project was received following submission of the 
project Annual Performance Report October 31, 2016. 
 
Additional expenditures on Objectives 1,2,3,4 and 5 during the project period include: 
 
Objective 1) 
 
$25,065 Salary and fringe ($17,221 salary and $7844 fringe) for Cory Outwater, who 
worked 4 months on this objective from September through December, 2016.  
 
Objective 2) 
 
$830.06 Salary and fringe ($638.57 salary and $191.49 fringe, $37.73/hour) for Tracy 
Aichele, who worked on Objective 2 for 22 hours during the month of January, 2017.  
 
Objective 3) 
 
$5,734.96 Salary and fringe ($4,411.91 salary and $1,323.05 fringe, $37.73/hour) for 
Tracy Aichele, who worked on Objective 3 for 152 hours during the months of October 
and November, 2016.  
 
Objective 4) 
 
$4,360.50 Salary and fringe ($3,397.72 salary and $962.78 fringe, $42.75/hour) for Beth 
Bishop, who worked 102 hours on this objective during the months of October, 2016 and 
January, 2017.  
 
Objective 5) 
 
Materials and supplies needed for the installation of two new automated weather stations 
in the Enviro-weather network at Benona, MI and Elbridge, MI were ordered from 
Campbell Scientific, Inc., the primary supplier of the Enviro-weather network at a cost of 
$9,860.24. The supplies included a data logger and enclosure, sensors to monitor air 
temperature and relative humidity, rainfall, wind speed and direction, solar radiation, soil 
temperature (at 2 depths), volumetric soil moisture (at 2 depths), and leaf wetness (at 2 
locations) plus necessary mounting brackets and hardware. The total for supplies at each 
site was $4,930.12 for a total of $9,860.24 for both sites.  
 
Details of the supplies and prices are included in a Campbell Scientific, Inc. receipt in the 
attachments. Please note that MSU Purchasing combined more than one order to the 
supplier, so the receipt contains additional items besides those used for the two new 
station sites. We are requesting reimbursement only for the items associated with this 
project. 

Part Number Part Type unit cost number ordered 
          



HMP155A L12 Temp/RH 632.10 2   
RAD14 Sensor Rad Shield 201.60 2   
LI200 Radiation Sensor 382.29 2   
2007 015ARM Rad Mount 148.80 2   

LI2003S Rad Mount 76.80 2   

237-L 
Leaf Wetness 

sensor 152.70 4   
616 Soil Moist 126.10 4   

TE-525-L Precip Gage 326.25 2   

SC932-B 
DCE Modem 

interface 88.35 2   
CR-1000 Data Logger 1390.35 2   

03001-L 
RM Young Wind 

Sentry 639.00 2   
107 Soil Temperature 97.09 4   

12x14 Enclosures 292.80 2   
 
PLEASE RESPOND TO THE FOLLOWING QUESTIONS AS APPLICABLE TO YOUR 
GRANT PROJECT:  
Please indicate the total project funds being used to promote or further food safety 
efforts: N/A 
 
Please indicate the total project funds being used to promote or further animal and 
plant health efforts: N/A 
 
Please indicate the total project funds being used to promote or further rural 
development: N/A 
 
$60,439.52 total project cost 
% 100 percentage of project costs that the grant dollars funded 
% 0     percentage of private, or “match”, dollars 
% 0     percentage of other funding sources 
 
 
 
 



PROJECT TITLE – CHERRY MARKETING INSTITUTE (CMI) – RUN ON RED 
  
PARTNER ORGANIZATION 
The Cherry Marketing Institute worked with the Michigan Department of Agriculture and Rural 
Development to lead and implement the project. 
 
PROJECT SUMMARY 
With a fast-growing market segment of endurance athletes and fitness enthusiasts, the 
opportunity to educate and convert this audience to purchasers is timely and significant, 
particularly since the strong research behind Montmorency tart cherries’ recovery benefits 
indicates tart cherries are the exact type of nutrition solution these athletes are looking for.  A 
consumer advertising campaign with an athlete-targeted publishing group positioned 
Montmorency tart cherries as a recovery solution to be included in an athlete’s nutrition 
regimen.  The project successfully increased athletes’ awareness of Montmorency tart cherries’ 
recovery benefits. 
 
PROJECT PURPOSE 
The endurance athlete market is growing each year, offering a timely opportunity to put 
Montmorency tart cherries in front of this audience.  Over the past decade, there has been a 40 
percent increase in marathon finishers and a 300 percent increase in half marathon finishers. 
Similarly, over the past decade, participation in cycling races has increased by 66 percent, and 
triathlon participation has increased by 714 percent. 
 
Consumer sales of sports nutrition supplements, nutrition bars, and energy drinks is now a $24 
billion market globally, with sports drinks topping the charts as the most popular sports nutrition 
product; they are used by 59% of adults. 
 
Market researchers note an important trend is the growing demand for products containing 
natural ingredients, as athletes are increasingly conscious of what they put in their body. 
Athletes are looking for real food without artificial ingredients, backed by science.  
As athletes search for natural solutions to manage pain and inflammation, Montmorency tart 
cherries may provide that solution.  Positioning Montmorency tart cherries within targeted 
vertical publications with media groups such as Competitor Group, Inc. puts a credible stamp of 
approval on tart cherries, in turn driving demand.  By positioning tart cherries alongside 
mainstream sports nutrition products, endurance athletes will consider tart cherries an 
alternative sports nutrition solution that can help them manage their conditions.  
 
A pilot campaign has given us insight into reaching this audience successfully and has resulted 
in increased editorial content supporting Montmorency tart cherries’ athletic recovery benefits.   
 
PROJECT ACTIVITIES 
Since the grant period began, in accordance with the work plan outlined in the grant proposal, 
we have completed the following activities:  

• Began outreach, negotiated, finalized partnership and purchased media plan. 
• Secured 12 print advertising insertions promoting Montmorency tart cherries to 

endurance athletes.   
• Shared messaging and creative assets with media partner.  
• Developed final report on advertising campaign.  

 



To ensure all grant funding was used to enhance the competitiveness of the specialty crop, all 
funds were applied directly to the paid media partnership with Competitor Group, Inc.  All other 
costs associated with this project were funded by the Cherry Marketing Institute.   
 
GOALS AND OUTCOMES ACHIEVED 
Project Goal 1:  Increase awareness of Montmorency tart cherries’ recovery benefits among 
endurance athletes through a consumer advertising buy. 

• Target:  Our goal was to reach 5 million endurance athletes through a consumer 
advertising buy with 2-4 endurance athlete publications. The target number of print 
advertising insertions for this campaign was 10-14.  

• Outcome:  We secured 12 print advertisements reaching 6.1 million endurance athletes 
through an advertising buy with Competitor Group, Inc. which includes the publications 
Competitor, Women’s Running, Triathlete, and VeloNews.  

• Performance Measure:  We measured performance through audience reach 
(impressions).  

• Monitoring:  Each advertisement was captured through monitoring of the publications. 
 
Project Goal 2: Increase tart cherry category growth in Michigan based on industry analysis 
and statistics. 

• Target: Our goal was to increase sales by 10 percent across all product forms.   
• Benchmark: Sales increased by 9.1 percent in the 2015/16 fiscal year.   
• Performance Measure: Sales are based on industry analysis and statistics. 
• Monitoring: Sales will be measured and compared to previous year’s movement based 

on USDA figures.   
 

BENEFICIARIES 
The ultimate goal of the project was to benefit tart cherry growers in Michigan by increasing 
demand for tart cherries, in order to keep the tart cherry industry in a healthy condition, to keep 
jobs and income flowing to the industry members.  Michigan produces and processes more tart 
cherries than any other state (accounting for 75 percent of total U.S. tart cherry sales) with 420 
tart cherry growers and 22 processors.  If input suppliers are included (chemicals, petrol, 
nurseries, transportation, farm equipment, etc.), the cherry industry helps employ more than 
10,000 people.  The Michigan tart cherry industry benefited from the increased demand, 
increased awareness and usage, and reinforced positive attitudes toward tart cherries. 
 
LESSONS LEARNED 
We worked hard to achieve the 10% goal and ended up at 9.1%.  We should have been a bit 
more conservative on our goal; however we are very proud of the results.  
 
The administration of this project was very efficient.  We have found that applying for expense-
only funding (i.e. not incorporating staff time into the grant application) creates a more 
streamlined process for executing and reporting.  
 
Additionally, straightforward projects like advertising campaigns, which have finite costs and 
results associated, make execution of the project much more simplified. 
 
CONTACT PERSON 
Philip J. Korson II 
Phone: (517) 669-4264  
Email: pkorson@aol.com 



 
ADDITIONAL INFORMATION 
Proof of Advertising Insertions: See Appendix 



 
 

Appendix 
2015 Specialty Crop Block Grant Report: Run on Red 

Competitor Group, Inc. Proof of Advertisements 
 

Competitor April 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Appendix 
2015 Specialty Crop Block Grant Report: Run on Red 

Competitor Group, Inc. Proof of Advertisements 
 

Competitor June 2016 
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2015 Specialty Crop Block Grant Report: Run on Red 

Competitor Group, Inc. Proof of Advertisements 
 
 

Competitor August 2016 
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2015 Specialty Crop Block Grant Report: Run on Red 

Competitor Group, Inc. Proof of Advertisements 
 

Triathlete March/April 2016 
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Competitor Group, Inc. Proof of Advertisements 
 

Triathlete June 2016 
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2015 Specialty Crop Block Grant Report: Run on Red 

Competitor Group, Inc. Proof of Advertisements 
 

Triathlete August 2016 
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2015 Specialty Crop Block Grant Report: Run on Red 

Competitor Group, Inc. Proof of Advertisements 
 

VeloNews April 2016 
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2015 Specialty Crop Block Grant Report: Run on Red 

Competitor Group, Inc. Proof of Advertisements 
 

VeloNews June 2016 
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2015 Specialty Crop Block Grant Report: Run on Red 

Competitor Group, Inc. Proof of Advertisements 
 

Women’s Running March 2016 
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2015 Specialty Crop Block Grant Report: Run on Red 

Competitor Group, Inc. Proof of Advertisements 
 

Women’s Running April 2016 
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2015 Specialty Crop Block Grant Report: Run on Red 

Competitor Group, Inc. Proof of Advertisements 
 

Women’s Running June 2016 
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Competitor Group, Inc. Proof of Advertisements 
 

Women’s Running August 2016 
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FINAL PERFORMANCE REPORT  
 
PROJECT TITLE 
Technology Tools for Administration of the USDA Pilot Project for Procurement of 
Unprocessed Fruits/Vegetables 
 
PARTNER ORGANIZATION 
Michigan Department of Education 
 
PROJECT SUMMARY 
The original scope of work was to collect purchasing data from MDE for the USDA Pilot Project for 
Procurement of Unprocessed Fruits and Vegetables (the Pilot) to determine the amount spent on local 
foods in the 2015-16 school year, and whether participation in the Pilot increased the sales of specialty 
crops for farmers in the state of Michigan. The scope of work increased when MDE agreed to pilot 
FarmLogix’ technology to also manage the invoicing for the Pilot during the 2016-17 school year, which 
included over 7,000 single invoices processed each month for the entire school year. Since MDE had been 
solely responsible for invoice processing up until this point it was becoming difficult to manage as the 
Pilot grew. MDE and participating Pilot distributors did not have the resources or technology to convert 
each invoice to the USDA AMS required template for invoice processing. This issue was a common 
dilemma facing many participating Pilot states. FarmLogix supplied proprietary technology to streamline 
invoice processing as a pro bono service, and recommended including this service under the existing grant 
for the 2016-17 school year. Extending the scope of work provided the ability to also compare Pilot 
activity between two school years. 
 
PROJECT PURPOSE 
Describe the objectives and purpose of the project, including the specific issue, problem 
or need that was addressed by the project. 
 
The objective of the grant was to identify sales opportunities of specialty crops for MI farmers and to 
identify if the Pilot was a successful vehicle in driving more local food sales into participating Pilot K-12 
districts within the MOR, SPARC and GLC Consortiums.  
 
Describe the importance and timeliness of the project. 
Produce is sold in abundance to K12 districts in Michigan, but the majority of the produce is not locally 
sourced. The Pilot thus provides a potential venue for MI growers of specialty produce to market and 
provide supply of their crops to the three MI K-12 purchasing Consortias, and the Pilot’s approved 
distributors- Van Eerden, GFS Grand Rapids, Sysco Detroit and Sysco Grand Rapids.  
 
PROJECT ACTIVITIES 
Briefly describe the work accomplished during the grant period. What specific tasks from the Work 
Plan of the approved project proposal were accomplished throughout the project? Whenever 
possible, describe the work accomplished in both quantitative and qualitative terms, including any 
significant results, accomplishments, conclusions and recommendations resulting from the project. 
Be sure to include favorable or unusual developments. 
 
During the grant period the FarmLogix team collected all purchasing/invoicing activity for the Pilot from 
MDE. Much of this data came in as monthly spreadsheets which were merged by our system to gather 
aggregate data. The purchasing was then analyzed to determine what % of the program was local. The 
final report (Exhibit A) showed how $595,070 of fresh produce procured for the Pilot was allocated in the 
2015-2016 school year by distributor, Consortia and individual school district. 36.74% was determined to 



 

 

be locally sourced MI product.  
 
During the 2016-17 school year FarmLogix technology was configured to upload Pilot distributor 
invoices for USDA AMS reimbursement. Uppon completion 5,000 invoices were processed everyone 10 
minutes and converted to the USDA format simultaneously. MDE , USDA AMS and the Consortias were 
also provided with a dashboard to approve the invoices and to run metrics on the program itself. 
FarmLogix also visited the distributors and held training sessions. 
 
In essence, all the tasks in the original scope of work were completed during the 2015-16 school year, and 
significant technology development was also provided for program management during the 2016-17 at no 
additional cost to MDE. Software was also made available to USDA AMS to manage GAP certification, 
expiration and food safety management, as well as generate labels and barcodes for small specialty crop 
farmers, but was never used. It was commented by AMS, however, that such tools could be useful for 
State Departments of Agriculture.  
 
The work during SY 2016-17 included collecting invoices from Sysco, GFS and Van Eerden, uploading 
them to our system, transmitting the files to MDE for approval, transmitting approved files to USDA 
AMS for payment, communicating with USDA AMS during the approval process, communicating 
payment status to the distributors, and measuring overall and local spend within the Pilot program. 
 
The second year report (Exhibit B) shows an increase in Pilot spend to	  $1,408,80 as the budget increased, 
and details fresh produce moving into the schools by distributor, Consortia and school district. Local 
spend is also provided.  There is a significant drop in local spend, the reason explained below under Goals 
and Outcomes.  
 
If the overall scope of the project benefitted commodities other than specialty crops, 
indicate how project staff ensured that funds were used to solely enhance the 
competitiveness of specialty crops. 
 
GOALS AND OUTCOMES ACHIEVED 
 
Briefly describe the work accomplished during the grant period. What specific tasks from 
the Work Plan of the approved project proposal were accomplished throughout the 
project? Whenever possible, describe the work accomplished in both quantitative and 
qualitative terms, including any significant results, accomplishments, conclusions and 
recommendations resulting from the project. Be sure to include any favorable or unusual 
developments. 
 
The goal of the work described above was to identify increased specialty crop marketing potential and 
local food movement through the Pilot, as well as identify specific specialty crop growing opportunities 
for MI farmers. Unfortunately, our work determined that the Pilot has not been a successful outlet for 
specialty crop growers in the state of Michigan to date, but great potential exists for this to improve.  
 
In Year One the report shows local purchasing at 36.74%, with almost all local purchasing resulting from 
Peterson Farms. Peterson Farms is a wonderful MI operation that sources from multiple MI apple 
growers. However, the cases cannot be confirmed as local unless they are labeled Product of Michigan. If 
they are not, it is difficult to determine with any certainty how much local MI apples fill a box. So 
although we included the Peterson apples in the Year One report at the request of MDE, we did not 
include them in Year Two. We did include River Ridge apples, which are confirmed MI grown, and 
instead included Peterson apple sales as Pilot support of a local Michigan-based business. The sales in the 
Year Two report are broken out as such. We are certain many of the apples sold by Peterson were MI 



 

 

grown, but unless it can be confirmed by case labeling we were not comfortable confirming these sales as 
local. Should further documentation exist MDE can revise the report. 
 
During the 2016-17 school year FarmLogix created an opportunity for Chicago Public Schools to count 
Peterson apples in its local spend by working with CPS to request that Peterson run solely MI apples for 
the CPS program, and to label the cases as Product of Michigan. This approach has been very successful, 
and our recommendation is to adopt such an approach in future MI Pilot years. Peterson was very open to 
this plan. Although not a Pilot state, Illinois procurement of MI-grown specialty produce by Chicago 
Public Schools and other IL Districts, has also provided large support of MI farms through FarmLogix’ 
Farm To School program. A report on this support is included (Exhibit C). 
 
Although it is not within the scope of this grant, it is worth noting purchasing from MI farms for 
FarmLogix’ Farm To School programs in IL exceeded MI Pilot support of MI farms. Confirmed local 
sales within the Pilot were $63,109, and FarmLogix purchasing from Michigan farms exceeded 
$1,500,000 in the same time period.  Detail of crops and volume follow in this report. FarmLogix also 
brought in MI farmers to Chicago to talk to students three times during the 2016-17 school year, and 
photos of these visits are attached. Our view is that support of MI specialty crop growers through the MI 
Pilot is achievable with some process improvements we have found successful, and we would be happy to 
share how we work with broadline distributors to move more local food into schools.  
 
There were numerous crops sold within the Pilot that grow in MI, such as romaine, spinach, carrots and 
broccoli, that could have been sourced locally in the spring and fall, but were not. Most items outside of 
apples were sourced from Taylor Farms in CA. There are other crops, such as oranges, that would never 
be available locally. In general, the Pilot increases the movement of fresh produce to the schools, but does 
not move the amount of locally sourced crops as intended. 
 
We have made future recommendations below on incorporating more local into the Pilot.  
 
If the overall scope of the project benefitted commodities other than specialty crops, 
indicate how project staff ensured that funds were used to solely enhance the 
competitiveness of specialty crops. 
 
BENEFICIARIES 
Describe the specialty crop groups and other stakeholders that benefited from the completion of 
this project’s accomplishments. 
 
All growers of apples, romaine, broccoli, spinach and cauliflower can benefit from potentially providing 
their crops to participating Pilot schools within MOR, SPARC and GLC, or could have during the 2016-
17 school year. 
 
How many benefited from the project? 
The beneficiaries include MI farms that provided apples to the Pilot, out of state vendors that sold 
specialty crops to the Pilot, schools that received fresh produce for their schools through a USDA 
program, and distributors that delivered Pilot product. Details are provided in the attached Exhibits. 
 
How did they benefit from the project? 
Michigan apple growers were able to increase sales to schools within their state, and although much of the 
purchasing was out of state, MI K-12 schools still benefitted in their ability to serve more fresh produce to 
their students through the Pilot.  
 
 



 

 

LESSONS LEARNED 
If goals or outcome measures were not achieved, identify and share the lessons learned to help 
others expedite problem-solving. There were many outcomes to share to improve the program. One 
important point was that the team at MDE was wonderful to work with.  The recommendations for 
improvement based more on opportunity to improve process. 
 

1.   Scope of work for outsourced solutions should be clearly defined. As our work within the 
Pilot expanded we were asked to manage other aspects of the Pilot outside our role as an 
invoicing and reporting technology solution. Responsibilities outside the scope of work included 
audit and approval of invoices, Pilot product and vendor list compliance, and tracking of invoice 
payment discrepancies. As the list of approved products fluctuated during the school year, and 
GAP certificates hit expiration, this unpaid work became ongoing and time-consuming. Our 
recommendations are that the Consortias approve invoices, MDE monitors modifications to the 
USDA approved products list, and distributors communicate invoice discrepancies directly with 
USDA AMS. Because both MDE and USDA AMS were understaffed to manage all Pilot 
complexities we were relied on to solve issues that arose. We enjoyed working with everyone, 
and really see this as a resource issue that needs to be addressed for the Pilot to grow. It is no 
one’s fault, but worth noting. 
  

2.   There were USDA AMS communication gaps with MDE and MI distributors to run the 
program smoothly, which made participation difficult for distributors and vendors.  As 
stated above, USDA AMS communicated changes to approved products and vendors through 
their website and a monthly newsletter, but not often enough for distributors to comply and 
correct invoices and product paperwork efficiently. Due to this a reimbursement backlog 
occurred, and partial payments were made that created accounting complexities. Gordon 
Foodservice, as the largest distributor participant in the program, with up to 5,000 submitted 
invoices monthly, had up to 1/3 of their invoices rejected in the spring. Much of this was due to 
not being made aware of changing approval processes. There were similar shifts in protocol that 
were not communicated clearly throughout the school year that created similar delays. This made 
monitoring the program difficult. These communication issues caused delays in distributor 
payment. Halfway through the year Sysco Detroit learned they were not an approved distributor, 
when they were told earlier in the year they were. These are some examples of complications that 
made invoice monitoring and processing more complex than it needed to be, but something MDE 
should be aware of as it took up a good portion of our Pilot management time. Our 
recommendation is that USDA AMS communicate by email or blog in addition to website 
postings and monthly newsletters.   
 

3.   MDARD (and all State Depts. of Ag) should have involvement in Pilot vendor and product 
approval to better support of specialty growers. Our moving forward recommendation is that 
perhaps MDARD should be involved in selecting products and vendors for the Pilot to increase 
the movement of MI specialty crops into the program. In visiting other Pilot states, we discovered 
that many farm sell direct to the Pilot. This is the case in NY. If qualifying farms meeting food 
safety standards can sell direct to the program, or to the approved Pilot distributors, more farms 
can be supported.  

 
 
 
 
 
 

 



 

 

4.   MDARD should be involved in Pilot vendor and product approval  for increased local farm 
support. Currently distributors and schools select the approved Pilot products and vendors. The 
original intent of the Pilot was to move more local produce through the program, yet CA produce 
is the bulk of the list, and oranges are on the list. Since this was not the original intent of the Pilot, 
MDARD’s involvement in approving products and vendors can be valuable.  We are encouraged 
that the program moves more fresh produce into the schools, but the MI Pilot would benefit from 
local vendor ability to sell direct into the program. This would allow qualifying individual farms 
(from a food safety and delivery perspective), and cooperatives such as Cherry Capital, to 
participate, and for MI to move more specialty crops into the program.   

 
5.   Final MI Pilot numbers need to be verified. Since the approved product and vendor list was in 

flux, and some distributors were still finalizing invoice approval as our grant ended, the report 
may need adjustments. The report includes all invoices FarmLogix submitted, but may not 
accurately reflect payment of all invoices as issues become resolved. We have submitted the 
report to MDE so that they can make adjustments moving forward. 

 
6.   FarmLogix is more valuable as an approved Pilot Vendor than as a Technology Provider, as 

we can help move more local product into MI schools. One point that arose during this grant is 
that FarmLogix is both a technology provider and an approved vendor to the Pilot. Although we 
have not to date moved local produce into the MI Pilot, our procurement work has moved over 
$1.3M in MI specialty crops in the last year into schools and homes. Our conclusion is that we 
might be more helpful as a vendor to the Pilot given this, and are re-evaluating our role with the 
Pilot. We would welcome your feedback in this regard, and are always happy to share our 
financial contributions to the MI farming economy. We have included our MI-specific 
procurement report over the last year. There are aspects of our program that engages broadline  
distribution in the support of local farms, and would be happy to share how the Pilot can adopt 
similar collaboration. 

 
CONTACT PERSON 
Linda Mallers 
847-331-6902 
lmallers@farmlogix.net 
 
ADDITIONAL INFORMATION 
Provide additional information available (i.e., publications, websites, photographs) that is 
not applicable to any of the prior sections. 
 

•   Chicago Public School Farm To School website outlining local program 
•   FarmLogix local foods study summary conducted with a USDA LFPP grant that highlights 

national growing opportunities for farmers (see MI and Midwest opportunities).   
•   Local farm PTA fundraiser project (which can include MI product) 
•   FarmLogix CSA program supporting MI farms (Cherry Capital) 
•   Chicago Public Schools Farm to School photo of Malburg Farm visit (attached) 
•   Exhibit reports for Pilot (A and B); and FarmLogix MI agriculture support SY 2016-17 (Exhibit 

C) attached 
 
Be sure to include any documents, publications, or other attachments referenced throughout the report. If 
the attachments are large, the State department of agriculture should consider combining them as an 
appendix to the full report and submitting the appendix as a separate file. Please see attached. 
 



 

 

 
PLEASE RESPOND TO THE FOLLOWING QUESTIONS AS APPLICABLE TO YOUR 
GRANT PROJECT: 
Please indicate the total project funds being used to promote or further food safety efforts 
N/A. 
Please indicate the total project funds being used to promote or further animal and plant 
health efforts N/A. 
Please indicate the total project funds being used to promote or further rural development 
efforts $50,000 
Please indicate (as applicable): 
$ 50,000: total project cost 
100%: percentage of project costs that the grant dollars funded 
0%:  percentage of private, or “match”, dollars 
0%: percentage of other funding sources 
 
 
MALBURG FARMS VISITS CHICAGO PUBLIC SCHOOLS 
 

 
 
	  



USDA PILOT PROJECT FOR PROCUREMENT OF UNPROCESSED FRUITS AND VEGETABLES
SALES AND LOCAL PRODUCE REPORT

SEPTEMBER 2016 TO MAY 2017

Total Local Spend Local Business
Support % Local Total Cases Total Weight

1,430,24578,0854.48%$287,160$63,109$1,408,802

3%
1%

37%

5%
2%

6%6%

34%

7% Apples
Broccoli
Cauliflower
Celery
Citrus
Leafy Greens
Onions, Garlic
Pears
Peas
Potatoes/Tubers
Root Vegetables

Local Total

Fruit Apples

Citrus

Pears

Vegetables Broccoli

Cauliflower

Celery

Leafy Greens

Onions, Garlic

Peas

Potatoes/Tubers

Root Vegetables

Grand Total

$38,904

$78,996

$516,836$63,109

$92,206

$4,086

$11,674

$2,193

$480,402

$80,498

$33,572

$69,436

$1,408,802$63,109

SPEND BY PRODUCE CATEGORY BREAKDOWN BY PRODUCE CATEGORY
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Mid North Southeast Upper
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$0

$100,000

$200,000

$300,000

$400,000

$500,000

$600,000
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Breakdown by MI Region
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PROCUREMENT SUMMARY

Local Spend Total



Item Local "L" Non-Local "NL" Total Total Cases Total Weight

Apples L

Apples, Fuji L

Apples, Gala L

Apples, Golden Delicious L

NL

Apples, Honey Crisp L

Apples, Jonathan L

Apples, Macintosh L

Apples, Red Delicious L

Apples, Sliced, Fresh NL

Broccoli NL

Broccoli & Cauliflower Combo NL

Broccoli, Crowns NL

Broccoli, Florets, Bite Size NL

Broccoli, Florets, Regular Cut NL

Carrots, Baby, Whole, Cleaned NL

Carrots, Matchstick, Shred NL

Cauliflower, Bite Size NL

Cauliflower, Regular Cut NL

Celery, Stalks NL

Celery, Sticks NL

Kale, Chopped NL

Lettuce NL

Lettuce, Garden Salad NL

Lettuce, Romaine NL

Lettuce, Romaine, Blend 50/50 NL

Lettuce, Romaine, Blend 80/20 NL

Lettuce, Romaine, Chopped NL

Lettuce, Romaine, Ribbons NL

Lettuce, Salad Mix NL

Lettuce, Shred Taco, 1/8" Cut NL

Lettuce, Shredded 1/8" NL

Onions, Diced 1/4" NL

Onions, Green NL

Oranges, Navel/Valencia, Chc NL

Pears NL

Peas, Sugar Snaps, Stringless, Peeled NL

Potatoes, Baker NL

Potatoes, Baker, Foil Wrapped, Peeled NL

Spinach, Fresh NL

Spinach, Leaf, Cleaned NL

Grand Total

34,440861$23,762.40

1,36034$1,026.75

14,390334$10,310.07

246,400

6,450

6,160

129

$166,566.40

$3,437.85

3,08077$5,102.70

84021$611.32

4,120103$3,203.50

23,430576$15,654.73

147,71911,846$287,160.00

4,560114$2,520.48

6,7501,125$14,456.25

1,00884$1,214.64

14,1122,223$28,138.79

16,1281,344$23,105.78

125,0405,210$86,433.90

6,5101,085$5,772.20

11,8441,974$28,303.64

2,250375$5,268.75

4,406493$5,245.52

57,4084,784$75,252.32

603$47.41

84852$798.81

22,1801,109$15,959.85

5,296442$8,243.03

60573$1,530.34

42,1402,107$36,168.00

136,63211,386$177,128.30

109,6809,140$128,417.00

58,2252,918$41,357.81

47,7202,386$31,280.46

26,0801,304$18,631.45

1,450145$1,277.45

254127$915.67

177,1204,428$78,995.52

36,6601,222$38,903.80

4,730473$11,673.64

2,75055$727.65

9,350187$3,358.52

92046$796.49

15,3001,530$20,043.00

1,430,24578,085$1,408,802.19

PRODUCT LIST



Region Item Local Spend Total
Flint/ Tri-Cities Apples, Golden Delicious

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Mid Apples, Golden Delicious

Oranges, Navel/Valencia, Chc

Carrots, Baby, Whole, Cleaned

North Lettuce, Romaine, Chopped

Carrots, Baby, Whole, Cleaned

Lettuce, Romaine, Ribbons

Southeast Apples, Sliced, Fresh

Lettuce, Romaine, Chopped

Lettuce, Romaine, Blend 80/20

Upper Peninsula Lettuce, Romaine, Chopped

Apples, Golden Delicious

Lettuce, Romaine, Ribbons

West Lettuce, Romaine, Ribbons

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

$48,618

$30,611

$27,496

$45,806

$20,302

$18,133

$13,932

$7,582

$7,489

$254,689

$90,986

$33,783

$8,523

$7,436

$7,095

$45,241

$34,665

$26,776

TOP 3 ITEMS BY MICHIGAN REGION

Consortium/
Distributor Item Local Spend Total

GLC Consortium
(Gordon)

Apples, Golden Delicious

Lettuce, Romaine, Ribbons

Lettuce, Romaine, Chopped

Carrots, Baby, Whole, Cleaned

Oranges, Navel/Valencia, Chc

MOR Consortium
(Van Eerden)

Apples, Sliced, Fresh

Lettuce, Romaine, Chopped

Lettuce, Romaine, Blend 80/20

Apples

Lettuce, Shredded 1/8"

SPARC
Consortium
(Sysco)

Apples, Sliced, Fresh

Apples, Red Delicious

Apples, Gala

Lettuce, Romaine, Chopped

Lettuce, Romaine

$166,566

$128,417

$91,735

$86,434

$78,996

$264,720

$76,158

$36,168

$23,762$23,762

$18,631

$22,440

$15,655$15,655

$10,310$10,310

$9,235

$8,243

TOP 5 ITEMS BY CONSOTIUMS/DISTRIBUTORS



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Adrian Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Allegan Public
Schools

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Allendale Public
School

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Pears

Alpena Schools
Systems

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

1,40035$946

13823$296

23439$458

363$50

93639$647

19833$455

183$42

1,536128$2,013

15613$181

38432$450

54027$361

58029$380

84021$375

60020$687

24024$592

501$18

10010$131

61$12

1446$100

427$37

40834$535

1,11693$1,297

968$112

48024$315

3609$161

44011$297

366$71

968$135

1,17649$813

9911$117

847$110

30025$351

70035$468

1,36034$607

30010$284

1,08027$730

30050$643

642107$1,257

363$50

1,82476$1,261

ITEMS BY SCHOOL DISTRICT



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Alpena Schools
Systems

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Ann Arbor Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Ashley
Community
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Lettuce, Romaine, Chopped

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Bad Axe Public
Schools

Broccoli, Florets, Bite Size

Lettuce, Salad Mix

Spinach, Leaf, Cleaned

Baraga Area
Schools

Apples, Golden Delicious

Celery, Sticks

Lettuce, Romaine, Chopped

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Bark River-Harris
Schools

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

52287$1,199

61$14

93678$1,227

1,04487$1,214

2,940245$3,442

13013$115

84021$375

51017$564

505$123

60012$159

1,20024$431

606$79

9,720243$6,571

1,75273$1,211

366$32

61$14

55246$724

42035$488

28824$337

201$13

1,10055$721

4,720118$2,105

15015$197

48012$324

482$33

121$14

40010$178

101$13

9015$176

804$53

707$92

60015$406

968$126

605$70

1604$71

101$13

7813$167

61$12

40817$282

488$110

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Bark River-Harris
Schools

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Peas, Sugar Snaps, Stringless, Peeled

Bath Comm
Schools-Wendy
Lee Fildey

Apples, Golden Delicious

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Potatoes, Baker

Beaverton Rural
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Bedford Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Bendle Public
Schools

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

484$63

605$70

61251$717

404$99

802$54

363$47

605$70

52844$618

1002$26

2807$189

1928$133

61$5

122$28

244$56

364$43

121$16

847$98

242$28

2406$107

4,160104$2,812

241$17

19216$223

121$14

201$13

1407$92

2406$107

903$104

101$13

1,44036$973

488$94

726$101

48020$332

12621$112

20434$469

52844$692

87673$1,018

98482$1,152

101$9

1,48037$660

1204$114

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Bendle Public
Schools

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Bentley
Community
School District

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Big Rapids Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Blessed
Sacrament
Church

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Bloomingdale
Public Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

2505$90

12012$157

1,80045$1,217

7212$154

363$50

91238$630

183$41

27623$362

78065$907

484$56

603$39

72018$321

42014$479

606$148

2,00050$1,352

61$13

242$29

17429$341

363$50

88837$614

6010$138

61$14

55246$724

30025$349

21618$253

2,040102$1,364

52026$341

11011$97

126$43

64016$285

301$35

1002$36

707$92

964$66

122$28

183$42

363$47

847$98

68017$460

36015$249

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Bloomingdale
Public Schools

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Breitung Township
School District

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Brighton Area
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Onions, Green

Oranges, Navel/Valencia, Chc

Potatoes, Baker

183$16

488$110

122$28

18015$236

39633$460

1,16029$517

505$66

401$27

10217$218

484$58

183$35

242$34

62426$431

183$16

244$55

61$14

13215$160

121$16

363$42

2,316193$2,712

1608$107

20010$131

903$92

101$25

1503$54

505$66

3,24081$2,190

6010$129

40868$799

363$50

1,41659$979

32454$287

26444$606

183$42

1,248104$1,636

1,752146$2,037

121$14

4221$151

2,20055$981

501$13

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Bullock Creek
School District

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Byron Center
Public Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Crowns

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Potatoes, Baker

Spinach, Leaf, Cleaned

Carman-Ainsworth
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

2406$162

1928$133

61$5

488$110

183$42

18015$236

726$84

1604$71

84021$568

244$51

484$58

38416$265

122$11

183$41

61$14

364$43

14412$189

34829$405

57648$674

603$40

603$39

303$26

48012$214

501$13

909$118

6,000150$4,056

25843$553

828138$1,622

605$84

2,30496$1,593

61$5

33055$758

17620$213

1,06889$1,400

484$56

1,680140$1,967

201$13

402$26

3,88097$1,730

99033$1,050

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Carman-Ainsworth
Community
Schools

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Carson
City-Crystal Area
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Cass City Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker

Potatoes, Baker, Foil Wrapped, Peeled

Cedar Springs
High School

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Central Montcalm
Public Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

12012$296

50050$655

92023$622

1928$133

484$63

1089$126

121$14

2005$89

101$13

2,80070$1,893

183$39

363$43

427$82

15613$219

482$33

305$69

708$85

14412$189

1,12894$1,311

1,05688$1,236

1,00025$446

2408$277

404$99

2004$53

2004$72

1,20030$811

16227$317

1,32055$912

14424$128

6611$152

74462$975

1,728144$2,023

1809$118

1,36034$607

1505$142

202$49

808$105

1,96049$1,325

7212$154

122$24

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Central Montcalm
Public Schools

Carrots, Baby, Whole, Cleaned

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Centreville Public
Schools

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Chassell Public
Schools

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Peas, Sugar Snaps, Stringless, Peeled

Chesaning Union
School

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Oranges, Navel/Valencia, Chc

1,03243$713

11713$138

242$31

20417$237

26422$309

1,32033$589

903$85

101$25

404$52

80020$541

183$35

1446$100

61$5

61$14

91$11

18015$236

36018$236

802$36

404$52

401$27

122$24

1446$100

484$63

1089$126

12010$141

804$53

201$13

2406$107

202$49

1,56039$1,055

11419$244

121$14

7212$141

12010$168

28812$199

8414$74

183$41

14412$189

1,224102$1,423

60015$268

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Chesaning Union
School

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Chippewa Valley
Schools

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Clare Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Lettuce, Romaine, Ribbons

Clare-Gladwinn
Regional

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Stalks

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Coldwater
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Onions, Green

Oranges, Navel/Valencia, Chc

1505$148

101$25

101$13

64016$433

828138$1,622

1,96882$1,360

14424$128

61$14

1,836153$2,407

4,836403$5,622

121$14

1,20060$787

2807$125

2107$224

2,350235$3,079

76019$514

1446$100

121$14

802$54

241$17

61$14

91$11

242$28

1203$54

2,92073$1,974

9015$193

18631$364

25221$353

64827$448

10818$96

549$124

183$42

34829$456

43236$502

45638$534

26013$174

38019$249

404$35

126$43

48012$214

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Coldwater
Community
Schools

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker

Spinach, Leaf, Cleaned

Comstock Park
Public Schools

Apples, Golden Delicious

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Concord
Community
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Celery, Stalks

Lettuce, Romaine, Chopped

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Constantine
Public School
District

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Corunna Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

30010$347

15015$370

3507$93

14014$183

1604$108

121$14

366$71

242$34

15613$204

121$14

38019$254

24012$157

2807$125

301$28

72018$487

64827$448

122$11

637$74

847$98

40020$267

58029$380

21$7

1,56039$696

1505$142

202$49

404$52

1,20030$811

31213$216

122$11

427$96

183$42

91$11

1089$142

28824$335

242$28

402$26

76019$339

909$118

1,28032$865

55223$382

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Corunna Public
Schools

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Crawford Ausable
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Davison
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Dickison Area
Catholic School

F.S.

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Onions, Diced 1/4"

183$16

6010$138

122$28

30025$393

38432$446

36030$422

52013$232

909$118

76019$514

36015$249

968$112

1005$67

603$39

40010$178

802$54

31853$681

6010$118

27623$387

1205$83

27045$239

16227$372

2,136178$2,800

1,18899$1,381

81668$955

3,780189$2,527

1,54077$1,009

802$36

75025$711

18018$444

3006$108

13013$170

305$59

726$101

1205$83

366$32

273$32

242$31

32427$377

37231$436

101$9

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Dickison Area
Catholic School

F.S.

Onions, Green

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Dryden
Community
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

East Jackson
Public Schools

Apples, Golden Delicious

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Celery, Sticks

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Pears

East Lansing
School District

Apples, Golden Delicious

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Escanaba Area
Public Schools

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

21$7

1204$114

202$49

707$92

401$27

723$50

61$5

242$31

484$56

1005$67

402$26

401$18

1,00025$676

484$67

24010$166

40834$535

80040$535

2406$107

301$28

44011$297

968$112

94879$1,110

32016$214

1604$71

202$49

12012$157

72018$487

22237$435

2169$149

14424$331

9616$225

37231$488

1,476123$1,716

91276$1,068

804$52

101$9

2,68067$1,195

54018$624

10010$247

22022$288

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Evart High SchoolApples, Golden Delicious

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Fairview Area
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Fenton Area
Public Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Flint, School
District Of The
City Of

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

3208$216

549$106

484$67

723$50

549$124

22819$299

57648$674

1407$92

202$18

2005$89

602$57

101$25

1604$108

1446$100

61$14

363$47

121$14

603$40

1604$71

101$13

64016$433

69629$481

366$32

6010$138

122$28

819$96

36030$472

76864$893

1089$126

20010$131

2406$107

16016$210

15,480387$10,464

61$13

954159$1,868

38432$539

5,760240$3,982

18631$165

57696$1,323

23439$548

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Flint, School
District Of The
City Of

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Flushing
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Forest Hills Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Fowler Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

3,300275$4,326

5,352446$6,222

2,316193$2,712

11,680584$7,808

7,800390$5,113

505$44

168$58

5,720143$2,551

2,31077$2,301

101$25

1,780178$2,332

5,760144$3,894

13222$283

54691$1,069

121$17

1,80075$1,244

630105$1,447

122$28

1,848154$2,422

19216$223

75663$885

402$26

3,28082$1,463

1,14038$1,230

808$197

21021$275

44011$297

81634$564

549$48

19232$441

21618$283

80467$941

2,60065$1,160

606$79

60015$406

122$26

61$12

64827$448

183$16

61$14

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Fowler Public
Schools

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Fowlerville
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Freeland Comm
Sch Dist/Busn Ofc

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

12.02.0$28

36.03.0$47

24.02.0$28

288.024.0$337

140.07.0$92

360.09.0$161

120.04.0$114

10.01.0$25

480.012.0$324

300.050.0$643

12.02.0$24

48.04.0$67

144.06.0$100

24.04.0$55

35.04.0$43

372.031.0$488

444.037.0$516

588.049.0$688

620.031.0$414

720.036.0$472

280.07.0$125

30.03.0$74

50.01.0$18

170.017.0$223

600.015.0$406

84.014.0$165

12.01.0$17

624.026.0$431

30.05.0$27

186.031.0$427

45.05.0$53

72.06.0$94

72.06.0$84

840.070.0$984

60.03.0$39

4.02.0$14

240.06.0$107

90.03.0$85

70.07.0$173

70.07.0$92

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Fremont Public
Schools

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Celery, Sticks

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Fruitport
Community
Schools

Apples, Golden Delicious

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Potatoes, Baker

Gladstone Area
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Glen Lake
Community
School

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Lettuce, Romaine, Chopped

Lettuce, Shred Taco, 1/8" Cut

Spinach, Leaf, Cleaned

Gobles Public
School

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Celery, Sticks

Lettuce, Romaine, Chopped

Oranges, Navel/Valencia, Chc

122$24

26411$182

16814$220

80467$941

60015$268

505$66

4,000100$2,704

242$34

241$17

32427$377

34829$407

1,12056$749

20010$131

1,48037$660

2709$256

501$13

40010$270

1928$133

122$11

366$83

91$11

968$126

605$70

16814$197

804$53

1005$66

3208$143

101$13

2169$149

244$21

549$124

549$126

28824$335

201$13

202$26

33614$232

305$27

14412$189

40834$474

76019$339

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Gobles Public Sc..Spinach, Leaf, Cleaned

Godwin Heights
Public Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Pears

Goodrich Area
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker

Spinach, Leaf, Cleaned

Grand Blanc
Community
Schools

Apples, Golden Delicious

Carrots, Matchstick, Shred

Celery, Stalks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Grand Haven
Area Public
Schools

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

707$92

1,36034$919

1446$100

39633$460

45638$534

1,64041$731

1204$114

52013$352

305$64

11419$223

121$17

69629$481

36030$472

24020$279

1,560130$1,827

201$13

101$9

3609$161

903$104

11011$271

501$13

18018$236

1,60040$1,082

8414$74

819$96

19216$223

99683$1,166

2,32058$1,035

101$25

909$118

43218$299

7212$64

8414$193

61$14

19822$234

726$94

52844$614

25221$295

401$18

606$79

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Grand Ledge
Public Schools

Apples, Golden Delicious

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Grand Rapids
Public Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

5,120128$3,461

363$43

51686$1,011

13211$185

2,28095$1,576

19833$176

46878$1,075

122$28

84494$1,000

30025$393

1,02085$1,186

24020$281

3,340167$2,233

64032$420

505$44

3,88097$1,730

1806$195

909$222

1503$54

46046$603

60015$406

46277$989

122$24

6,288524$8,819

18,312763$12,658

1,026171$910

7813$179

244$56

1,548129$2,029

1,572131$1,827

16,9081,409$19,796

44022$294

20010$131

126$43

1604$71

2,22074$2,565

101$25

1002$26

501$18

50050$655

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Grandville Public
Schools

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Greenville Public
Schools

Apples, Golden Delicious

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Grosse Pointe
Public Schools

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Gull Lake
Community
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Gwinn Area
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

60015$406

47479$928

242$34

1446$100

549$48

28824$335

363$42

2,460123$1,645

52013$232

26026$341

1,44036$973

242$29

305$59

121$17

93639$647

12020$106

488$112

45638$598

3,600300$4,185

32427$379

402$26

1,20030$535

301$28

101$25

909$118

603$40

802$36

4,080102$2,758

72030$498

6611$59

8414$193

122$28

9010$106

25221$330

61251$711

1,60040$714

301$28

707$92

1,44036$973

61$13

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Gwinn Area
Community
Schools

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

Lettuce, Romaine, Chopped

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Hancock Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Cauliflower, Regular Cut

Celery, Stalks

Lettuce, Romaine, Chopped

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Hanover Horton
School

Apples, Golden Delicious

Broccoli, Crowns

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Celery, Stalks

Lettuce, Romaine, Chopped

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Harrison
Community
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Hartland
Consolidated

Apples, Golden Delicious

Broccoli, Crowns

241$17

366$83

549$126

363$42

1005$67

402$26

52013$232

602$57

101$13

3208$216

964$66

122$28

546$64

27623$321

44011$196

202$26

1,64041$1,109

242$29

1,34456$929

61$5

728$85

22819$265

24012$160

30015$197

1,08027$482

505$123

12012$157

44011$297

38416$265

183$16

244$55

305$70

9911$117

34829$405

363$42

603$39

3208$143

202$26

2,68067$1,812

242$29

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Hartland
Consolidated

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Haslett Public
Schools

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Pears

Hemlock Public
Schools

Apples, Golden Delicious

Carrots, Matchstick, Shred

Lettuce, Romaine, Chopped

Holland Christian
High School

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Holly Area Schoo..Lettuce, Romaine, Ribbons

Holt Public Scho..Carrots, Baby, Whole, Cleaned

34257$670

21618$303

1,84877$1,277

19232$170

864144$1,984

366$84

2,508209$3,288

96080$1,116

5,616468$6,575

62031$406

21$7

96024$428

39013$426

404$99

501$18

11011$144

19833$388

1,51263$1,045

183$16

9616$220

546$64

31226$409

20417$237

25221$295

1204$114

1203$81

183$16

18015$209

2005$135

76832$531

12621$112

122$28

22819$299

968$112

402$27

36018$236

68017$303

15015$197

847$98

1,56065$1,078

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Holt Public
Schools

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Houghton Lake
Community
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Houghton-Portage
Township School

District

Apples, Golden Delicious

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Onions, Green

Oranges, Navel/Valencia, Chc

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Imlay Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Crowns

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

15626$358

55246$724

51643$600

37231$436

60015$406

2169$149

61$5

183$41

242$28

242$28

2406$107

88022$595

726$87

16227$317

56447$791

1,00842$697

61$5

549$124

305$70

31226$409

88874$1,032

42$14

1,24031$553

808$197

3006$108

12012$157

68017$460

183$39

121$14

427$82

1205$83

122$11

122$28

455$53

968$126

28824$335

73261$857

21$7

88022$392

1806$171

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Imlay Community
Schools

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Ironwood Area
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Jackson Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Crowns

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Kaleva Norman
Dickson Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Ribbons

101$25

101$13

40010$270

305$64

242$34

723$50

61$5

819$96

1089$142

726$84

12010$141

46023$308

1407$92

21$7

3609$161

602$57

7,680192$5,192

13222$283

16814$202

58297$1,140

2,544106$1,759

549$48

36661$841

122$28

15117$181

75663$991

67256$781

2,292191$2,684

88044$588

1,76088$1,154

35035$308

42$14

8,240206$3,675

1,20040$1,205

26026$341

2406$162

241$17

61$14

242$31

363$42

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Kaleva Norman
Dickson Schools

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Kelloggsville High
Schl-Fd Srvc

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Kenowa Hills
Public Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Kent City
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

402$27

802$36

101$13

60015$406

488$103

6010$118

52822$365

19232$170

455$53

484$63

1089$126

36030$422

1,96098$1,310

40020$262

101$9

88022$392

903$85

15015$197

1,72043$1,163

61$13

8414$165

15613$219

64827$448

13415$160

605$79

49241$572

4,116343$4,819

101$9

40010$178

602$63

44011$297

488$103

61$12

121$17

1,08045$747

183$16

244$55

1089$142

242$28

54045$632

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Kent City
Community
Schools

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Kentwood Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Laingsburg Comm
Sch/J. Nichols

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Lake Fenton
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Stalks

1604$71

602$57

808$197

606$79

12,080302$8,166

666111$1,426

121$14

25242$494

847$118

60025$415

488$43

10818$248

7212$169

18721$223

1,824152$2,391

69658$809

1,764147$2,065

4,200210$2,808

2,480124$1,626

14014$123

4623$166

13,360334$5,959

2,88096$3,134

32032$790

5,800116$2,083

75075$983

802$54

482$33

366$32

61$14

242$31

20417$237

30025$351

1203$54

60015$406

61$13

964$66

488$43

183$41

546$64

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Lake Fenton
Community
Schools

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Lake Orion
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Lansing Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

22819$299

605$70

66055$773

1809$120

34017$223

2406$107

10010$131

1,08027$730

37863$810

122$24

15613$219

3,120130$2,157

427$37

305$69

305$70

263$32

1,09291$1,431

31226$363

2,052171$2,403

804$53

66033$433

21$7

1,32033$589

1806$208

404$99

1002$36

909$118

31,600790$21,362

305$64

6010$118

2,016168$2,827

8,352348$5,773

122$11

37262$854

17429$407

81$11

1,692141$2,218

4,632386$5,385

63653$745

1,60080$1,070

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Lansing Public
Schools

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Lapeer
Community
Schools

Apples, Golden Delicious

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Celery, Stalks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Lincoln Park,
School District Of
The City Of

Apples, Golden Delicious

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Matchstick, Shred

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Lowell Area
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

2,900145$1,901

505$44

63$22

21,040526$9,384

2408$271

28028$691

501$13

501$18

40040$524

7,520188$5,084

18015$217

61$12

121$17

1,75273$1,211

29733$351

363$42

1,560130$1,827

3,60090$1,606

45015$520

15015$197

3,44086$2,325

18015$217

34257$670

1,00884$1,414

244$21

44437$582

1,620135$1,883

1,09291$1,279

2,080104$1,363

505$44

21$7

3,00075$1,338

2,13071$2,336

505$66

2,80070$1,893

7212$154

8414$165

1,15248$796

15626$358

33628$440

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Lowell Area
Schools

Lettuce, Romaine, Chopped

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Marquette Area
Public Schools

Apples, Golden Delicious

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Marshall Public
Schools

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Marysville Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Mason County
Central Schools

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

46839$544

58029$388

76038$498

21$7

1,04026$464

33011$313

11011$271

19019$249

1604$108

63653$739

14412$169

48012$214

301$35

707$92

2,16054$1,460

10217$200

484$67

964$66

11419$262

61$14

728$85

18015$236

1,02085$1,186

1206$79

63$22

1,88047$838

78026$739

505$123

505$66

64016$433

1446$100

183$16

183$42

484$63

28824$337

60015$268

202$26

57624$398

61$14

244$56

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Mason County
Central Schools

Lettuce, Romaine, Chopped

Lettuce, Shred Taco, 1/8" Cut

Spinach, Leaf, Cleaned

Mason County
Eastern Schools

Broccoli & Cauliflower Combo

Carrots, Baby, Whole, Cleaned

Celery, Sticks

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Mason Public
Schools Ingham

Apples, Golden Delicious

Carrots, Matchstick, Shred

Mason Public
Schools-L.
Holman

Apples, Golden Delicious

Carrots, Matchstick, Shred

Pears

Mattawan
Consolidated
School

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Melvindale N Allen
Prk Pub Schls

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Menominee Area
Public Schools

Apples, Golden Delicious

Broccoli, Crowns

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

121$14

36018$236

101$13

122$26

964$66

605$79

24020$281

2005$89

1203$81

305$27

40010$270

6010$53

36012$341

76019$514

24010$166

183$16

61$14

605$79

968$112

484$56

1005$67

201$13

802$36

101$13

96024$649

305$64

305$59

36015$249

8414$193

22819$299

63653$739

1,392116$1,630

52013$232

808$105

1203$81

121$14

122$24

726$101

1687$116

183$16

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Menominee Area
Public Schools

Cauliflower, Regular Cut

Celery, Stalks

Lettuce, Romaine, Chopped

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Mid Peninsula
School

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Midland Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Milan Area
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Pears

Potatoes, Baker

61$14

243$32

13211$153

40020$267

402$26

101$9

1203$54

602$69

13013$321

1002$36

202$26

1203$81

241$17

242$28

363$42

7,280182$4,921

69629$481

13222$117

244$55

38432$503

86472$1,004

968$112

804$53

42021$275

1,64041$731

17017$223

1,64041$1,109

7813$167

427$82

726$101

1,39258$962

488$43

305$69

122$28

12614$149

44437$582

1,52076$1,016

92023$410

54018$512

1503$40

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Milan Area Scho..Spinach, Leaf, Cleaned

Montague Area
Public Schools

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Stalks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Montrose
Community
Schools

Apples, Golden Delicious

Broccoli, Crowns

Broccoli, Florets, Regular Cut

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Potatoes, Baker, Foil Wrapped, Peeled

Morenci Area
School

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Spinach, Leaf, Cleaned

Morley Stanwood
Community
Schools

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Cauliflower, Bite Size

Cauliflower, Regular Cut

Oranges, Navel/Valencia, Chc

Pears

14014$183

1,04026$703

7212$141

1205$83

7212$165

425$53

484$56

968$112

24012$160

1005$66

21$7

2005$89

301$35

303$39

2406$162

242$29

363$50

363$47

67256$787

1005$66

802$36

69023$654

1002$36

3208$216

61$12

964$66

244$21

61$14

121$16

86472$1,012

402$27

201$13

202$26

3,12078$2,109

183$35

13211$185

183$41

122$28

40010$178

301$28

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Napoleon
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Oranges, Navel/Valencia, Chc

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Nice Community
Schools

Apples, Golden Delicious

Celery, Sticks

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Northview Public
School

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Pears

Northville Public
Schools

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

40010$270

122$26

6010$118

24010$166

6010$53

9015$207

61$14

182$21

25221$330

605$70

1608$107

84042$551

42$14

3208$143

303$74

12012$157

2005$135

14412$189

1809$118

2005$89

6611$141

61$12

24010$166

16828$149

61$14

37231$488

13211$153

1,668139$1,953

201$13

56014$250

1505$142

549$106

26422$370

1205$83

61$5

366$83

18030$422

37231$488

2,760230$3,232

5,300265$3,474

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Northville Public
Schools

Onions, Green

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Norway-Vulcan
Area Schools

Cauliflower, Bite Size

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oak Park, School
District Of The
City Of

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Okemos School Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Ontonagon Area
Schools

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

5025$180

2,56064$1,142

909$118

244$55

18015$211

22011$144

4,000100$2,704

32454$635

605$84

482$33

122$11

605$79

968$112

20010$134

46023$302

1,48037$660

36012$372

3006$108

606$79

1,72043$1,163

6611$141

122$24

14412$202

62426$431

6010$53

11419$262

20434$478

82869$1,085

1,344112$1,562

1,284107$1,503

34017$227

1407$92

1,44036$642

1806$171

202$49

101$13

183$35

482$33

305$69

484$63

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Ontonagon Area
Schools

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Pears

Orchard View
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Ovations Dining
Services

Carrots, Baby, Whole, Cleaned

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Oxford
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Onions, Diced 1/4"

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

363$42

15613$183

903$85

401$27

305$64

488$94

968$135

482$33

427$37

183$41

244$56

21618$283

26422$307

51643$604

402$27

50025$328

2406$107

1505$161

15015$370

505$66

28812$199

69658$912

30025$349

2,060103$1,377

58029$380

2,80070$1,249

2,60065$1,758

660110$1,414

34858$682

3,312138$2,289

15626$138

15626$358

1,632136$2,139

2,472206$2,874

4,200350$4,918

505$44

84$29

3,80095$1,695

1,47049$1,561

606$148

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Oxford Communi..Potatoes, Baker

Perry Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Port Huron Area
School District

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Portage Public
Schools

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Stalks

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Portland Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

1503$40

1,04026$703

183$39

121$17

60025$415

366$32

122$28

242$31

56447$660

201$13

2406$107

404$52

6,680167$4,516

702117$1,503

40868$799

484$67

1,82476$1,261

22237$197

6010$138

3,168264$4,153

52844$614

3,432286$4,018

1,94097$1,297

804$52

10010$88

2,72068$1,213

60020$687

1,200120$2,962

42042$550

488$94

1,63268$1,128

549$48

6611$152

27931$330

2,84071$1,267

17017$223

72018$487

6010$129

122$24

12010$168

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Portland Public
Schools

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker

Spinach, Leaf, Cleaned

Potterville Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Public Schools Of
Calumet, Laurium,
And Keweenaw

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Potatoes, Baker

Rockford Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

84035$581

16828$149

427$96

61$14

728$85

36030$472

1,08090$1,256

31226$365

66033$441

1206$79

2807$125

1204$114

10010$247

1503$40

13013$170

802$54

723$50

61$14

484$63

804$53

201$13

802$36

101$13

1,16029$784

549$116

183$35

15613$219

86436$597

20434$478

847$110

64854$759

24012$157

1,08027$482

602$69

501$13

64016$433

244$51

305$59

49241$690

33614$232

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Rockford Public
Schools

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Pears

Spinach, Leaf, Cleaned

Roosevelt High
School

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Rudyard Area
Schools

Apples, Golden Delicious

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Stalks

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Pears

Saginaw
Township
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

427$37

61$14

122$28

44437$582

1,524127$1,772

363$42

1,68084$1,123

1,16058$760

1806$208

10010$131

183$39

16227$317

121$17

46277$1,061

80467$1,054

26422$307

2,064172$2,417

603$40

52026$341

202$18

48012$214

903$85

3609$243

968$135

1928$133

122$28

91$11

21618$253

1407$94

2005$89

301$35

2,88072$1,947

17429$373

6010$118

2,08887$1,443

14424$128

549$124

263$32

1,596133$2,092

1,296108$1,507

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Saginaw
Township
Community
Schools

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker, Foil Wrapped, Peeled

Spinach, Leaf, Cleaned

Saginaw, School
District Of The
City Of

Apples, Golden Delicious

Broccoli, Crowns

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Celery, Stalks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Sault Area-Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Celery, Sticks

Lettuce, Romaine, Chopped

Oranges, Navel/Valencia, Chc

Pears

Shepherd Public
Schools

Carrots, Baby, Whole, Cleaned

Lettuce, Romaine, Ribbons

Spinach, Leaf, Cleaned

South Haven
Board of

Education Hot
Lunch Program

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

3,348279$3,920

26013$174

36018$236

4,480112$1,998

1,77059$1,945

707$173

501$18

47047$616

4,280107$2,893

121$14

61$12

1687$116

366$32

91$11

1,09291$1,269

21618$253

94047$628

1,36068$891

3,44086$1,534

2,61087$2,928

606$79

3,76094$2,542

305$64

31226$438

2,32897$1,609

94879$1,243

2,796233$3,250

1,80045$803

72024$682

1,48862$1,029

97281$1,138

505$66

183$39

244$47

1,00842$697

13222$303

42035$551

12010$140

31226$365

42021$281

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

South Haven
Board of

Education Hot
Lunch Program

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Southfield Public
School District

Carrots, Matchstick, Shred

Oranges, Navel/Valencia, Chc

Sparta Area
Schools

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Spectrum Human
Services,Inc.

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Celery, Sticks

Lettuce, Shred Taco, 1/8" Cut

Spring Lake
Public Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Celery, Sticks

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Spinach, Leaf, Cleaned

St Johns Church Apples, Golden Delicious

Celery, Sticks

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

St. Joseph'S
School/Bonnarae
Henning

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Potatoes, Baker

St. Louis Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

84021$375

1204$114

202$49

101$13

61$5

2005$89

18030$353

67228$465

27646$634

183$42

30025$393

1,30065$852

16016$141

68017$303

101$25

16016$210

802$54

1446$100

726$94

603$39

1203$81

1446$100

1089$142

69658$815

22011$144

505$66

2807$189

363$47

14412$169

1203$54

484$56

401$18

501$13

1,24031$838

482$33

61$14

121$16

242$28

242$28

804$53

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

St. Louis Public
Schools

Lettuce, Salad Mix

Oranges, Navel/Valencia, Chc

Stephenson Area
Public Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Cauliflower, Regular Cut

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Spinach, Leaf, Cleaned

Sturgis Public
Schools

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Swartz Creek
Community
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Spinach, Leaf, Cleaned

Taher, Inc Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Crowns

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

804$53

60015$268

2807$189

1687$116

122$28

31226$363

605$70

26013$170

404$52

3,32083$2,244

8414$165

50421$348

13823$122

618103$1,419

6010$141

86472$1,133

12010$140

4,764397$5,578

2406$107

602$57

101$13

2,16054$1,460

36060$771

19833$388

3,768157$2,605

18030$413

61$14

819$96

1,06889$1,400

121$14

1,02085$1,194

1206$79

4,120103$1,838

66022$700

303$74

13013$170

1,00025$676

122$26

242$29

76832$531

488$43

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Taher, Inc Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Oranges, Navel/Valencia, Chc

Pears

Spinach, Leaf, Cleaned

Tekonsha High School Apples, Golden Delicious

Broccoli & Cauliflower Combo

Carrots, Matchstick, Shred

Celery, Stalks

Celery, Sticks

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Traverse City Area Public
Schools

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Onions, Diced 1/4"

Onions, Green

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Potatoes, Baker

122$28

122$28

19216$252

726$84

39633$464

1206$80

603$39

101$9

84021$375

903$85

303$39

2807$189

183$39

6010$53

364$43

242$31

201$13

804$52

60015$268

602$57

202$49

2,20055$1,487

24641$527

714119$1,398

85271$1,195

6,936289$4,795

18631$165

55893$1,282

19232$450

364$43

2,712226$3,555

9,888824$11,495

2,988249$3,498

1206$79

202$18

63$22

7,560189$3,372

2,73091$2,986

17017$420

60012$159

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Traverse City Ar..Spinach, Leaf, Cleaned

Tri- County
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Van Buren Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Warren Woods
Public School

Apples, Golden Delicious

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

Watervliet Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Western School
District

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Cauliflower, Bite Size

Celery, Sticks

35035$459

1,08027$730

2169$149

61$5

122$28

244$56

273$32

121$14

16814$197

402$26

1203$54

101$13

72018$487

40817$282

6010$53

13823$317

44437$582

20417$237

15613$183

201$13

56014$250

16016$210

1,00025$676

8414$74

61$14

182$21

28824$378

1,896158$2,220

1203$54

2005$135

52822$365

427$96

13211$173

402$26

401$18

76019$514

61$13

6010$118

6611$152

78065$1,022

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Western School
District

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Pears

Peas, Sugar Snaps, Stringless, Peeled

Whitehall District
Schools

Apples, Golden Delicious

Broccoli, Crowns

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Stalks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Onions, Green

Pears

Spinach, Leaf, Cleaned

Whitmore Lake
High School

Apples, Golden Delicious

Broccoli & Cauliflower Combo

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Williamston
Community
School

Apples, Golden Delicious

Broccoli, Florets, Bite Size

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Stalks

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Salad Mix

140.07.0$94

740.037.0$485

400.010.0$178

360.012.0$366

90.09.0$222

600.015.0$406

24.02.0$29

72.012.0$141

192.08.0$133

66.011.0$152

49.06.0$64

60.05.0$70

48.04.0$56

300.015.0$201

80.04.0$52

4.02.0$14

270.09.0$312

50.05.0$66

520.013.0$352

24.04.0$51

24.04.0$47

12.01.0$17

384.016.0$265

12.02.0$28

72.06.0$94

312.026.0$363

96.08.0$112

100.05.0$67

160.08.0$105

440.011.0$196

280.07.0$189

96.016.0$188

144.06.0$100

48.08.0$110

12.02.0$28

9.01.0$11

324.027.0$425

24.02.0$28

444.037.0$520

140.07.0$94

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

GLC
Consortium
(Gordon)

Williamston
Community
School

Pears

Peas, Sugar Snaps, Stringless, Peeled

Wyoming Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Carrots, Matchstick, Shred

Cauliflower, Bite Size

Cauliflower, Regular Cut

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Lettuce, Shred Taco, 1/8" Cut

Oranges, Navel/Valencia, Chc

Spinach, Leaf, Cleaned

Zeeland Public
Schools

Apples, Golden Delicious

Carrots, Baby, Whole, Cleaned

Cauliflower, Bite Size

Celery, Sticks

Lettuce, Romaine, Chopped

Lettuce, Romaine, Ribbons

Oranges, Navel/Valencia, Chc

MOR
Consortium
(Van Eerden)

Anchor Bay
School District

Apples

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Armada Area
Schools

Apples

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Bloomfield Hills
School District

Apples

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Boyne Falls Public
School

Apples

Lettuce, Romaine, Chopped

2107$199

202$49

1,84046$1,244

26411$182

427$37

8414$193

244$56

21618$283

69658$809

38432$450

201$13

2406$107

909$118

72018$487

28812$199

244$55

20417$267

88874$1,032

968$112

68017$303

3609$248$248

5,350428$10,272

603$39

2,200110$1,748

7,536628$10,905

58029$420

2406$166$166

1,350108$2,592

1809$137

66033$637

40834$567

32016$216

401$28$28

5,438435$10,440

804$57

72036$578

1,548129$2,302

1,12056$821

2807$185$185

21618$344

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

MOR
Consortium
(Van Eerden)

Chelsea School
District

Apples, Sliced, Fresh

Lettuce

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Crestwood School
District

Apples

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Crossroads For
Youth

Apples

Apples, Sliced, Fresh

Lettuce

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Shredded 1/8"

Dearborn Public
School District

Apples

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Dexter Schools Apples

Apples, Sliced, Fresh

Lettuce

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Farmington
Schools

Apples

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Huron Valley
Schools

Apples

Apples, Sliced, Fresh

Lettuce

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

95076$1,824

806$94

58029$457

1,536128$2,007

68034$451

1604$108$108

46023$362

4,668389$6,783

1005$71

1203$85$85

252$48

201$14

1,52076$1,116

201$16

1608$113

6,400160$4,418$4,418

11,213897$21,528

5,440272$3,796

6,060303$5,158

3,492291$4,919

3,740187$2,585

2,68067$1,867$1,867

3,263261$6,264

1046$95

30015$197

56028$514

1,896158$2,742

1,28064$904

1,84046$1,280$1,280

16,9751,358$32,592

38019$264

4,296358$6,099

1,32066$884

401$26$26

5,338427$10,248

1247$104

92046$646

3,220161$2,911

2,484207$3,415

1,42071$1,017

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

MOR
Consortium
(Van Eerden)

Lamphere
Schools

Apples

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Livonia Public
School District

Apples

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Ludington Area
School District

Apples

Apples, Sliced, Fresh

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Macomb County
Juvenille Justice
Center School

Apples, Sliced, Fresh

Lettuce

Lettuce, Garden Salad

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Madison District
Schools

Apples

Apples, Sliced, Fresh

Lettuce

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Plymouth Canton
Community
Schools

Apples

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Plymouth
Educational
Center

Apples

Lettuce, Romaine, Chopped

Pontiac School
District

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Chopped

52013$331$331

1,663133$3,192

3,220161$2,397

74037$561

1,02085$1,431

1,16058$825

3,24081$2,260$2,260

5,238419$10,056

201$13

5,960298$5,352

42035$578

1,26063$932

802$49$49

2,525202$4,848

56028$464

1,908159$2,751

56028$388

1,788143$3,432

1005$70

3,360168$2,455

31226$418

32016$217

1,44036$968$968

2,688215$5,160

1247$111

603$41

2,260113$1,917

1,980165$2,709

26013$174

3,80095$2,620$2,620

24,1501,932$46,368

4,020201$2,810

6,460323$5,671

4,416368$6,119

5,040252$3,629

1604$114$114

363$55

26321$504

804$53

1,06889$1,423

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

MOR
Consortium
(Van Eerden)

Pontiac School D..Lettuce, Shredded 1/8"

Redford Union
Schools

Apples

Apples, Sliced, Fresh

Lettuce

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Richmond
Community
Schools

Apples

Apples, Sliced, Fresh

Lettuce

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Saline Area
Schools

Apples

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Shelby Public
Schools

Apples

Apples, Sliced, Fresh

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

South Lake
Schools

Apples

Apples, Sliced, Fresh

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Van Dyke Public
Schools

Apples

Apples, Sliced, Fresh

Lettuce

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Walled Lake
Consolidated
Schools

Apples

Apples, Sliced, Fresh

Lettuce

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

603$38

2,08052$1,437$1,437

5,663453$10,872

322$30

2,448204$3,534

88044$635

1,40035$942$942

2,038163$3,912

121$16

1,08054$828

26422$478

2,96074$2,044$2,044

7,500600$14,400

402$35

1,24062$998

1,944162$2,895

2,100105$1,536

1,28032$909$909

3,975318$7,632

2,660133$2,355

1,00884$1,369

40010$276$276

3,588287$6,888

1,48074$1,252

121$24

92046$693

2,36059$1,642$1,642

10,325826$19,824

644$60

64032$494

78039$711

1,656138$2,214

86043$611

80020$556$556

2,400192$4,608

765$80

201$20

1,28064$1,088

2,592216$4,079

1608$148

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

MOR
Consortium
(Van Eerden)

Washtenaw Isd Apples

Apples, Sliced, Fresh

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

Waterford School
District

Apples

Apples, Sliced, Fresh

Lettuce

Lettuce, Garden Salad

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

West Bloomfield
School District

Apples

Apples, Sliced, Fresh

Lettuce, Romaine, Blend 80/20

Lettuce, Romaine, Chopped

Lettuce, Shredded 1/8"

SPARC
Consortium
(Sysco)

Athens Area
Schools

Apples, Honey Crisp

Apples, Red Delicious

Apples, Sliced, Fresh

Broccoli

Lettuce, Romaine

Lettuce, Romaine, Blend 50/50

Spinach, Fresh

Benton Harbor
Area Schools

Apples, Gala

Apples, Honey Crisp

Apples, Macintosh

Apples, Red Delicious

Apples, Sliced, Fresh

Berkley School
District

Apples, Gala

Apples, Golden Delicious

Apples, Red Delicious

Apples, Sliced, Fresh

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Cauliflower, Bite Size

Lettuce, Romaine, Chopped

Lettuce, Salad Mix

Bridge Academy Apples, Sliced, Fresh

80020$532$532

51341$984

52026$373

74037$609

30025$429

1005$75

88022$623$623

12,6001,008$24,192

1128$126

1,32066$1,016

2,400120$1,966

2,436203$3,685

1,16058$822

802$49$49

1,06385$2,040

201$15

1,10492$1,884

52026$424

802$136$136

1,60040$1,106$1,106

20417$468

802$54

484$91

408$205

603$50

76019$588$588

2406$371$371

76019$591$591

1,32033$917$917

25221$578

1,25025$763$763

1503$80$80

40010$267$267

18815$413

726$170

968$217

9015$347

56447$1,217

709$137

12510$275

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

SPARC
Consortium
(Sysco)

Bridge Academy Broccoli, Florets, Regular Cut

Lettuce, Romaine, Chopped

Central Academy Apples, Gala

Lettuce, Salad Mix

Clinton
Community
Schools

Apples, Red Delicious

Apples, Sliced, Fresh

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Cauliflower, Bite Size

Lettuce, Romaine, Blend 50/50

Lettuce, Romaine, Chopped

Lettuce, Salad Mix

Crossroads
Charter Academy

Apples, Gala

Apples, Red Delicious

Apples, Sliced, Fresh

Broccoli

Lettuce, Romaine, Blend 50/50

East Jordan
Public Schools

Apples, Fuji

Apples, Gala

Apples, Honey Crisp

Apples, Jonathan

Apples, Macintosh

Apples, Red Delicious

Apples, Sliced, Fresh

Broccoli

Kale, Chopped

Lettuce, Romaine

Spinach, Fresh

Frontier Internati..Lettuce, Romaine, Chopped

Global Heights
Academy

Apples, Red Delicious

Lettuce, Romaine, Chopped

Global Tech
Academy

Apples, Gala

Lettuce, Romaine, Blend 50/50

Lettuce, Romaine, Chopped

Grant Public
Schools

Apples, Gala

Apples, Honey Crisp

Apples, Jonathan

Apples, Macintosh

Apples, Red Delicious

Apples, Sliced, Fresh

242$60

48040$915

50010$308$308

88044$831

2005$133$133

887$193

726$163

121$30

6010$227

804$130

19216$360

42021$433

401$29$29

802$55$55

76864$1,760

401$21

306$121

52013$373$373

96024$763$763

1,32033$2,217$2,217

2807$204$204

1203$93$93

40010$276$276

18015$413

92023$499

402$31

40834$572

1005$84

27623$564

60012$320$320

968$209

3507$215$215

201$20

847$172

1,84046$1,419$1,419

84021$1,414$1,414

3609$262$262

2,64066$2,053$2,053

60015$405$405

33628$770

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

SPARC
Consortium
(Sysco)

Grant Public
Schools

Broccoli

Lettuce, Romaine

Spinach, Fresh

Ionia Public
Schools

Apples, Gala

Apples, Honey Crisp

Apples, Red Delicious

Apples, Sliced, Fresh

Lettuce, Romaine

Lincoln
Consolidated
School District

Apples, Red Delicious

Apples, Sliced, Fresh

Broccoli, Florets, Bite Size

Cauliflower, Bite Size

Lettuce, Romaine

Lettuce, Romaine, Chopped

Manistee Area
Public Schools

Apples, Fuji

Apples, Gala

Apples, Red Delicious

Apples, Sliced, Fresh

Broccoli

Kale, Chopped

Lettuce, Romaine

Lettuce, Romaine, Blend 50/50

Spinach, Fresh

Martin Luther
King, Jr.

Education Center
Academy

Apples, Gala

Apples, Golden Delicious

Apples, Sliced, Fresh

Broccoli, Florets, Bite Size

Lettuce, Romaine, Blend 50/50

Lettuce, Salad Mix

Memphis Comm..Cauliflower, Bite Size

Old Redford
Academy

Apples, Gala

Apples, Golden Delicious

Apples, Red Delicious

Apples, Sliced, Fresh

Broccoli, Florets, Bite Size

Broccoli, Florets, Regular Cut

Lettuce, Romaine, Blend 50/50

Lettuce, Romaine, Chopped

Our Shepherd
Lutheran School

Apples, Gala

Apples, Golden Delicious

3609$196

92477$1,333

1206$104

48012$373$373

1203$186$186

6,400160$4,446$4,446

1,800150$4,125

1,824152$2,897

1,12028$746$746

16313$358

32427$737

22237$858

303$97

69658$1,372

802$62$62

52013$394$394

80020$540$540

2,268189$5,198

88022$464

201$16

363$51

21543$839

1407$123

1503$92$92

2505$133$133

12510$275

363$73

402$38

22312$229

427$152

1002$62$62

2505$133$133

1,06024$640$640

1008$220

13211$320

15613$388

402$38

847$162

1002$62$62

1503$80$80

ITEMS BY SCHOOL DISTRICT (cont.)



Consortium/
Distributor School District Item Local Spend Total Total Cases Total Weight

SPARC
Consortium
(Sysco)

Our Shepherd
Lutheran School

Apples, Golden Delicious
Apples, Red Delicious
Apples, Sliced, Fresh
Broccoli, Florets, Bite Size
Cauliflower, Bite Size
Lettuce, Romaine
Lettuce, Salad Mix

Pennfield Schools Apples, Gala
Apples, Red Delicious
Apples, Sliced, Fresh
Broccoli
Lettuce, Romaine
Spinach, Fresh

River Rouge
School District

Apples, Sliced, Fresh
Cauliflower, Bite Size

Riverside
Academy

Apples, Gala
Apples, Golden Delicious
Apples, Red Delicious
Apples, Sliced, Fresh
Broccoli, Florets, Bite Size
Broccoli, Florets, Regular Cut
Cauliflower, Bite Size
Lettuce, Romaine, Chopped
Lettuce, Salad Mix

Roseville
Community
Schools

Apples, Golden Delicious
Apples, Red Delicious
Broccoli, Florets, Bite Size
Cauliflower, Bite Size
Lettuce, Romaine, Chopped
Lettuce, Salad Mix

St Francis SchoolApples, Fuji
Apples, Gala
Apples, Honey Crisp
Apples, Jonathan
Apples, Macintosh
Apples, Red Delicious
Broccoli
Lettuce, Romaine
Spinach, Fresh

Union City
Community
Schools

Apples, Gala
Apples, Red Delicious
Apples, Sliced, Fresh
Broccoli
Lettuce, Romaine

Wayne-Westland Apples, Gala
Apples, Golden Delicious
Apples, Red Delicious
Apples, Sliced, Fresh
Broccoli, Florets, Bite Size
Cauliflower, Bite Size
Lettuce, Romaine, Blend 50/50
Lettuce, Romaine, Chopped
Lettuce, Salad Mix

Grand Total

1503$80$80
1002$53$53
131$28
363$82
122$52
101$36
121$30

2,72068$2,075$2,075
2807$191$191
2,616218$5,995
64016$344
1,488124$2,135
24012$207
756$165
366$158

1,40028$861$861
2004$107$107
91019$506$506
756$165
363$91
18015$448
305$132

1,17698$2,181
1,06053$1,092
60012$320$320
5,720143$3,811$3,811
70859$1,613
16227$590
1,04487$2,043
2,120106$2,376
76019$591$591
1,88047$1,477$1,477
48012$779$779
2005$146$146
60015$467$467
40010$273$273
1,48037$860
51643$1,014
26013$228
401$31$31

1,16029$783$783
13211$303
1604$82
121$17

1,30026$800$800
4,85097$2,585$2,585
2807$187$187
33827$743
13211$285
7813$267
1407$141
242$39

1,08054$1,227
1,430,24578,085$1,408,802$63,109

ITEMS BY SCHOOL DISTRICT



MI SPECIALTY CROP BLOCK GRANT 
LOCAL PRODUCE REPORT 

SEPTEMBER 30, 2015 -  JUNE 30, 2016

P R O C U R E M E N T  S U M M A R Y

Total Produce Spend Total Local Produce Spend Percent Local Total Cases Total Weight

$595,070 $218,624 36.74% 29,203 553,356

S P E N D  B Y  P R O D U C E  C AT E G O R Y

Fruit Local Total

Apples $218,624 $395,401

Citrus $0 $23,594

Vegetable

Broccoli $0 $2,688

Leafy Greens $0 $173,388

Grand Total $218,624 $595,070

100%
Apples
Broccoli
Citrus
Leafy Greens

Local Breakdown by Produce Category

Breakdown by MI Region Breakdown by Consortium/Distributor
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TO P  3  I T E M S  B Y  M I C H I G A N  R E G I O N S *

Region Item Local Spend Total Spend

Upper Peninsula Apple Slices 100/2oz. $0.00 $8,164.80

Lettuce Romaine Ribbons $0.00 $3,890.84

Apple Golden Delicious $0.00 $3,587.01

P R O D U C T  L I S T
Product List Local “L” 

Non-Local “NL”
Total Spend Total Cases Total Weight

Apple Fresh Slice NL $21,897.00 811 20,540

Apple Fuji L/NL $2,963.20 88 3,520

Apple Gala L/NL $6,266.40 181 7,240

Apple Gala 100 L $989.20 28 1,120

Apple Gala 101 L $239.80 7 280

Apple Gala 138 L $5,783.10 176 7,040

Apple Gala 139 L $66.80 2 80

Apple Gala 140 L $668.00 20 800

Apple Gala 141 L $501.00 15 600

Apple Gala 142 L $66.80 2 80

Apple Golden Delicious NL $49,014.60 2,077 95,542

Apple Jonathan L/NL $523.80 18 720

Apple McIntosh L/NL $2,188.10 71 2,840

Apple Red Delicious L/NL $15,329.40 510 20,400

Apple Slices 100/2oz. L/NL $288,903.30 12,007 150,088

Broccoli Floret Iceless NL $2,687.68 104 1,640

Lettuce Garden Salad NL $10,603.38 741 14,820

Lettuce Romaine NL $852.48 48 576

Lettuce Romaine Blend 80/20 NL $24,978.89 1,579 31,580

Lettuce Romaine Chopped NL $65,351.80 4,102 50,680

Lettuce Romaine Ribbons NL $27,725.80 1,924 23,088

Lettuce Salad Mixed NL $18,104.36 1,308 26,163

Lettuce Shred NL $20,678.52 1,511 30,220

Oranges Navel/Valencia NL $23,593.37 1,499 59,960

Spinach NL $5,093.04 374 3,740

Total $595,069.81 29,203 553,356



North Apple Fresh Slice $0.00 $7,722.00

Lettuce Romaine Ribbons $0.00 $5,144.55

Lettuce Romaine Chopped $0.00 $3,769.48

SouthEast Apple Slices 100/2oz $172,701.50 $196,263.50

Lettuce Romaine Chopped $0.00 $38,586.20

Lettuce Romaine Blend 80/20 $0.00 $24,978.89

Mid Apple Slices 100/2oz. $0.00 $9,072.00

Apple Golden Delicious  $0.00 $6,938.03

Oranges Navel/Valencia $0.00 $3,124.91

Flint/Tri-Cities Apple Slices 100/2oz. $16,309.00 $52,697.80

Apple Golden Delicious $0.00 $16,165.14

Lettuce Romaine Chopped $0.00 $13,960.62

West Apple Slices 100/2oz. $0.00 $22,377.60

Apple Fresh Slice $0.00 $14,175.00

Apple Red Delicious $8,223.20 $12,237.60

TO P  5  I T E M S  B Y  C O N S O R T I U M S / D I S T R I B U TO R S *

Region Item Local Spend Total Spend

GLC- Gordon Food 
Distribution Apple Slices 100/2oz. $0.00 $99,892.80

Apple Golden Delicious $0.00 $49,014.60

Lettuce Romaine Ribbons $0.00 $27,725.80

Oranges Navel/Valencia $0.00 $23,593.37

Lettuce Salad Mixed $0.00 $18,104.36

MOR- Van Eerden 
Distribution Apple Slices 100/2oz $189,010.50 $189,010.50

Lettuce Romaine Chopped $0.00 $49,396.64

Lettuce Romaine Blend 80/20 $0.00 $24,978.89

Lettuce Garden Salad $0.00 $10,603.38

Lettuce Shred $0.00 $9,048.60

SPARC- Sysco Grand 
Rapids Apple Fresh Slice $0.00 $21,897.00

Apple Red Delicious $11,111.30 $15,329.40

Lettuce Romaine Chopped $0.00 $6,590.53

Apple Gala 138 $5,783.10 $5,783.10

Apple Gala $3,314.30 $6,266.40

*see Appendix for MI Regions and School Districts/Consortiums maps



I T E M S  B Y  S C H O O L  D I S T R I C T

Consortium/ 
Distributor

School District Item Local Spend Total Spend Total 
Cases

Total 
Weight

GLC - Gordon Adrian Public Schools Apple Golden Delicious $0.00 $1,109.14 47 2,162

Apple Slices 100/2oz. $0.00 $3,150.00 125 1,563

Lettuce Romaine Chopped $0.00 $57.28 4 48

Lettuce Romaine Ribbons $0.00 $590.83 41 492

Lettuce Salad Mixed $0.00 $885.84 64 1,280

Lettuce Shred $0.00 $244.27 18 360

Oranges Navel/Valencia $0.00 $373.37 25 1,000

Spinach $0.00 $285.97 21 210

GLC- Gordon Alpena School Systems Apple Golden Delicious $0.00 $849.56 36 1,656

Apple Slices 100/2oz. $0.00 $327.60 13 163

Lettuce Romaine Chopped $0.00 $1,775.56 124 1,488

Lettuce Romaine Ribbons $0.00 $5,144.55 357 4,284

Oranges Navel/Valencia $0.00 $301.22 20 800

Spinach $0.00 $13.62 1 10

GLC- Gordon ARAMARK, INC. Apple Golden Delicious $0.00 $448.38 19 874

Apple Slices 100/2oz. $0.00 $1,990.80 79 988

Lettuce Romaine Chopped $0.00 $859.14 60 720

Lettuce Romaine Ribbons $0.00 $100.87 7 84

Lettuce Shred $0.00 $312.12 23 460

Oranges Navel/Valencia $0.00 $216.45 15 600

Spinach $0.00 $68.09 5 50

GLC- Gordon Bay City Apple Golden Delicious $0.00 $1,227.14 52 2,392

Apple Slices 100/2oz. $0.00 $2,847.60 113 1,413

Lettuce Romaine Chopped $0.00 $28.64 2 24

Lettuce Romaine Ribbons $0.00 $302.62 21 252

Lettuce Shred $0.00 $81.42 6 120

Oranges Navel/Valencia $0.00 $375.18 26 1,040

Spinach $0.00 $136.18 10 100

GLC- Gordon Big Rapids Public Schools Apple Golden Delicious $0.00 $1,746.31 74 3,404

Apple Slices 100/2oz. $0.00 $2,091.60 83 1,038

Lettuce Romaine Chopped $0.00 $372.29 26 312

*see Appendix for MI Regions and School Districts/Consortiums maps



Lettuce Salad Mixed $0.00 $1,134.98 82 1,640

Lettuce Shred $0.00 $203.56 15 300

Oranges Navel/Valencia $0.00 $573.59 38 1,520

Spinach $0.00 $54.47 4 40

GLC- Gordon Bloomfield Hills Schools Lettuce Romaine Chopped $0.00 $14.32 1 12

GLC- Gordon Breitung Township School 
Distict

Apple Golden Delicious $0.00 $353.98 15 690

Apple Slices 100/2oz. $0.00 $2,343.60 93 1,163

Lettuce Romaine Ribbons $0.00 $2,219.22 154 1,848

Lettuce Salad Mixed $0.00 $27.68 2 40

Lettuce Shred $0.00 $339.26 25 500

Oranges Navel/Valencia $0.00 $230.88 16 640

Spinach $0.00 $54.47 4 40

GLC- Gordon Chartwell/Compass Group 
Commodities

Apple Golden Delicious $0.00 $15,811.16 670 30,820

Apple Slices 100/2oz. $0.00 $9,273.60 368 4,600

Lettuce Romaine Ribbons $0.00 $3,890.84 270 3,240

Lettuce Salad Mixed $0.00 $4,249.26 307 6,141

Lettuce Shred $0.00 $1,533.47 113 2,260

Oranges Navel/Valencia $0.00 $3,982.68 276 11,040

Spinach $0.00 $1,171.13 86 860

GLC- Gordon Chippewa Valley Schools Apple Golden Delicious $0.00 $873.15 37 1,702

Apple Slices 100/2oz. $0.00 $2,268.00 90 1,125

Lettuce Romaine Chopped $0.00 $572.76 40 480

Lettuce Shred $0.00 $94.99 7 140

Oranges Navel/Valencia $0.00 $375.18 26 1,040

Spinach $0.00 $490.24 36 360

GLC - Gordon CLK PUBLIC SCHOOLS Apple Golden Delicious $0.00 $637.17 27 1,242

Apple Slices 100/2oz. $0.00 $1,184.40 47 588

Lettuce Romaine Ribbons $0.00 $648.47 45 540

Lettuce Shred $0.00 $54.28 4 80

Oranges Navel/Valencia $0.00 $591.63 41 1,640

GLC- Gordon Coldwater Community 
Schools

Apple Golden Delicious $0.00 $778.76 33 1,518

Apple Slices 100/2oz. $0.00 $100.80 4 50

Lettuce Romaine Ribbons $0.00 $230.57 16 192



Lettuce Salad Mixed $0.00 $401.40 29 580

Lettuce Shred $0.00 $135.71 10 200

Oranges Navel/Valencia $0.00 $28.86 2 80

Spinach $0.00 $40.85 3 30

GLC- Gordon Davison Community 
Schools

Lettuce Romaine Ribbons $0.00 $43.23 3 36

GLC- Gordon East Lansing School District Apple Golden Delicious $0.00 $235.99 10 460

Lettuce Romaine Ribbons $0.00 $374.67 26 312

Lettuce Salad Mixed $0.00 $249.14 18 360

Lettuce Shred $0.00 $13.57 1 20

Spinach $0.00 $27.24 2 20

GLC- Gordon Escanaba Area Public 
Schools

Apple Golden Delicious $0.00 $1,061.94 45 2,070

Apple Slices 100/2oz. $0.00 $1,512.00 60 750

Lettuce Romaine Chopped $0.00 $859.14 60 720

Lettuce Romaine Ribbons $0.00 $259.39 18 216

Oranges Navel/Valencia $0.00 $505.05 35 1,400

Spinach $0.00 $177.03 13 130

GLC- Gordon Flint, School District of the 
City of

Apple Golden Delicious $0.00 $1,604.72 68 3,128

Apple Slices 100/2oz. $0.00 $9,424.80 374 4,675

Lettuce Salad Mixed $0.00 $1,633.27 118 2,360

Lettuce Shred $0.00 $1,289.20 95 1,900

Oranges Navel/Valencia $0.00 $2,074.13 100 4,000

GLC- Gordon Fowlerville Community 
Schools

Apple Golden Delicious $0.00 $117.99 5 230

Apple Slices 100/2oz. $0.00 $1,990.80 79 988

Lettuce Romaine Chopped $0.00 $458.21 32 384

Lettuce Romaine Ribbons $0.00 $259.39 18 216

Lettuce Salad Mixed $0.00 $429.08 31 620

Lettuce Shred $0.00 $529.25 39 780

Oranges Navel/Valencia $0.00 $256.13 16 640

Spinach $0.00 $177.03 13 130

GLC- Gordon Fruitport Community 
Schools

Apple Golden Delicious $0.00 $283.19 12 552

Apple Slices 100/2oz. $0.00 $151.20 6 75

Lettuce Romaine Ribbons $0.00 $14.41 1 12



GLC- Gordon Grandville Public Schools Apple Golden Delicious $0.00 $1,581.12 67 3,082

Apple Slices 100/2oz. $0.00 $6,552.00 260 3,250

Lettuce Romaine Chopped $0.00 $42.96 3 36

Lettuce Salad Mixed $0.00 $1,328.76 96 1,920

Oranges Navel/Valencia $0.00 $726.00 49 1,960

Spinach $0.00 $149.80 11 110

GLC- Gordon Hartland Consolidated Apple Golden Delicious  $0.00 $401.18 17 782

Apple Slices 100/2oz. $0.00 $957.60 38 475

Lettuce Romaine Chopped $0.00 $315.02 22 264

Lettuce Romaine Ribbons $0.00 $1,931.01 134 1,608

Lettuce Shred $0.00 $149.28 11 220

Oranges Navel/Valencia $0.00 $158.73 11 440

Spinach $0.00 $54.47 4 40

GLC- Gordon Jackson Public Schools Apple Golden Delicious $0.00 $1,227.14 52 2,392

Apple Slices 100/2oz. $0.00 $3,981.60 158 1,975

Lettuce Romaine Chopped $0.00 $400.93 28 336

Lettuce Romaine Ribbons $0.00 $619.65 43 516

Lettuce Salad Mixed $0.00 $207.62 15 300

Lettuce Shred $0.00 $407.12 30 600

Oranges Navel/Valencia $0.00 $1,238.19 67 2,680

Spinach $0.00 $313.21 23 230

GLC- Gordon Kenowa Hills Public Schools Apple Golden Delicious  $0.00 $212.39 9 414

Apple Slices 100/2oz. $0.00 $4,586.40 182 2,275

Lettuce Romaine Chopped $0.00 $71.60 5 60

Lettuce Romaine Ribbons $0.00 $1,498.69 104 1,248

Lettuce Salad Mixed $0.00 $55.37 4 80

Oranges Navel/Valencia $0.00 $115.44 8 320

Spinach $0.00 $13.62 1 10

GLC- Gordon Kentwood Public Schools Apple Golden Delicious $0.00 $3,351.02 142 6,532

Apple Slices 100/2oz. $0.00 $2,394.00 95 1,188

Lettuce Romaine Chopped $0.00 $186.15 13 156

Lettuce Romaine Ribbons $0.00 $590.83 41 492

Lettuce Salad Mixed $0.00 $788.95 57 1,140

Lettuce Shred $0.00 $569.96 42 840

Oranges Navel/Valencia $0.00 $1,782.92 103 4,120



Spinach $0.00 $285.97 21 210

GLC- Gordon Lake Orion Community 
Schools

Apple Golden Delicious $0.00 $1,345.13 57 2,622

Apple Slices 100/2oz. $0.00 $7,509.60 298 3,725

Lettuce Romaine Chopped $0.00 $257.74 18 216

Lettuce Romaine Ribbons $0.00 $2,046.29 142 1,704

Lettuce Shred $0.00 $366.40 27 540

Oranges Navel/Valencia $0.00 $952.35 59 2,360

Spinach $0.00 $68.09 5 50

GLC- Gordon Lansing Public Schools Apple Slices 100/2oz. $0.00 $378.00 15 188

Oranges Navel/Valencia $0.00 $82.97 4 160

GLC- Gordon Marquette Area Public 
Schools

Apple Golden Delicious $0.00 $283.19 12 552

Apple Slices 100/2oz. $0.00 $403.20 16 200

Lettuce Romaine Chopped $0.00 $601.40 42 504

Lettuce Romaine Ribbons $0.00 $345.85 24 288

Oranges Navel/Valencia $0.00 $115.44 8 320

Spinach $0.00 $81.71 6 60

GLC- Gordon Mason Public Schools 
Ingham

Apple Slices 100/2oz. $0.00 $504.00 20 250

Oranges Navel/Valencia $0.00 $28.86 2 80

GLC- Gordon Menominee Area Public 
Schools

Apple Golden Delicious $0.00 $849.56 36 1,656

Apple Slices 100/2oz. $0.00 $1,234.80 49 613

Lettuce Romaine Chopped $0.00 $272.06 19 228

Lettuce Salad Mixed $0.00 $138.41 10 200

Oranges Navel/Valencia $0.00 $173.16 12 480

Spinach $0.00 $40.85 3 30

GLC- Gordon Northville Public Schools Apple Slices 100/2oz. $0.00 $1,890.00 75 938

Lettuce Romaine Chopped $0.00 $14.32 1 12

Lettuce Romaine Ribbons $0.00 $2,968.56 206 2,472

Lettuce Shred $0.00 $2,008.43 148 2,960

Oranges Navel/Valencia $0.00 $1,056.06 64 2,560

Spinach $0.00 $190.65 14 140

GLC- Gordon Oak Park, School District of 
the City of

Apple Golden Delicious $0.00 $23.60 1 46

Apple Slices 100/2oz. $0.00 $151.20 6 75



Oranges Navel/Valencia $0.00 $20.74 1 40

GLC- Gordon Orchard View Schools Spinach  $0.00 $13.62 1 10

GLC- Gordon Port Huron Area School 
District

Apple Golden Delicious $0.00 $3,657.81 155 7,130

Apple Slices 100/2oz. $0.00 $3,099.60 123 1,538

Lettuce Romaine Chopped $0.00 $28.64 2 24

Lettuce Romaine Ribbons $0.00 $2,622.71 182 2,184

Lettuce Salad Mixed $0.00 $1,148.82 83 1,660

Oranges Navel/Valencia $0.00 $1,220.18 71 2,840

Spinach $0.00 $490.24 36 360

GLC- Gordon Portage Public Schools Apple Slices 100/2oz. $0.00 $50.40 2 25

Spinach $0.00 $54.47 4 40

GLC- Gordon Public Schools of Calumet, 
Laurium & Keweenaw

Apple Golden Delicious $0.00 $141.59 6 276

Apple Slices 100/2oz. $0.00 $655.20 26 325

Lettuce Romaine Ribbons $0.00 $374.67 26 312

Lettuce Shred $0.00 $27.14 2 40

GLC- Gordon Rockford Public Schools Apple Golden Delicious $0.00 $283.19 12 552

Apple Slices 100/2oz. $0.00 $1,864.80 74 925

Lettuce Romaine Chopped $0.00 $1,431.90 100 1,200

Lettuce Romaine Ribbons $0.00 $86.46 6 72

Lettuce Salad Mixed $0.00 $747.43 54 1,080

Lettuce Shred $0.00 $624.24 46 920

Oranges Navel/Valencia $0.00 $434.68 24 960

Spinach $0.00 $108.94 8 80

GLC- Gordon Rudyard Area Schools Apple Golden Delicious $0.00 $259.59 11 506

Apple Slices 100/2oz. $0.00 $831.60 33 413

Lettuce Romaine Chopped $0.00 $114.55 8 96

Lettuce Romaine Ribbons $0.00 $43.23 3 36

Lettuce Salad Mixed $0.00 $110.73 8 160

Oranges Navel/Valencia $0.00 $280.48 19 760

GLC- Gordon Saginaw, School District of 
the City of

Apple Golden Delicious $0.00 $1,109.14 47 2,162

Apple Slices 100/2oz. $0.00 $403.20 16 200

Lettuce Shred $0.00 $162.85 12 240

Oranges Navel/Valencia $0.00 $373.34 18 720



GLC- Gordon Sodexo Apple Golden Delicious $0.00 $6,867.24 291 13,386

Apple Slices 100/2oz. $0.00 $22,150.80 879 10,988

Lettuce Romaine Chopped $0.00 $630.04 44 528

Lettuce Romaine Ribbons $0.00 $518.78 36 432

Lettuce Salad Mixed $0.00 $4,539.93 328 6,561

Lettuce Shred $0.00 $2,049.15 151 3,020

Oranges Navel/Valencia $0.00 $4,949.49 343 13,720

Spinach $0.00 $517.47 38 380

GLC- Gordon Western School District Apple Golden Delicious $0.00 $283.19 12 552

Apple Slices 100/2oz. $0.00 $1,638.00 65 813

Lettuce Salad Mixed $0.00 $27.68 2 40

Lettuce Shred $0.00 $434.26 32 640

Spinach $0.00 $13.62 1 10

GLC - Gordon 
Total

$0.00 $244,418.51 12,657 283,031

MOR- Van Eerden Anchor Bay School District Apple Slices 100/2oz. $16,309.00 $16,309.00 694 8,675

Lettuce Garden Salad $0.00 $14.02 1 20

Lettuce Romaine Chopped $0.00 $13,359.22 839 10,068

Lettuce Shred $0.00 $314.54 22 440

MOR- Van Eerden Chelsea School District Apple Slices 100/2oz. $3,971.50 $3,971.50 169 2,113

Lettuce Garden Salad $0.00 $629.84 44 880

Lettuce Romaine Blend 
80/20

$0.00 $2,059.49 129 2,580

Lettuce Romaine Chopped $0.00 $551.48 34 408

Lettuce Shred $0.00 $188.72 14 280

MOR- Van Eerden Crossroads for Youth Lettuce Garden Salad $0.00 $1,060.44 75 1,500

Lettuce Romaine Blend 
80/20

$0.00 $31.74 2 40

Lettuce Romaine Chopped $0.00 $81.10 5 60

Lettuce Shred $0.00 $138.94 10 200

MOR- Van Eerden Dearborn Schools Apple Slices 100/2oz. $25,568.00 $25,568.00 1,088 13,600

Lettuce Garden Salad $0.00 $2,406.66 167 3,340

Lettuce Romaine Blend 
80/20

$0.00 $3,639.65 229 4,580

Lettuce Romaine Chopped $0.00 $10,587.59 660 7,920

Lettuce Shred $0.00 $1,361.35 99 1,980



MOR- Van Eerden Dexter Schools Apple Slices 100/2oz. $446.50 $446.50 19 238

Lettuce Romaine Blend 
80/20

$0.00 $1,392.67 89 1,780

Lettuce Romaine Chopped $0.00 $2,353.95 147 1,764

Lettuce Shred $0.00 $122.13 9 180

MOR- Van Eerden Farmington Schools Apple Slices 100/2oz. $42,652.50 $42,652.50 1,815 22,688

Lettuce Romaine Blend 
80/20

$0.00 $165.77 11 220

Lettuce Romaine Chopped $0.00 $9,096.40 570 6,840

Lettuce Shred $0.00 $41.01 3 60

MOR- Van Eerden Huron Valley Apple Slices 100/2oz. $11,303.50 $11,303.50 481 6,013

Lettuce Garden Salad $0.00 $81.36 6 120

Lettuce Romaine Blend 
80/20

$0.00 $4,702.43 297 5,940

Lettuce Romaine Chopped $0.00 $1,964.42 123 1,476

Lettuce Shred $0.00 $1,087.13 83 1,660

MOR- Van Eerden Lamphere Schools Apple Slices 100/2oz. $5,710.50 $5,710.50 243 3,038

Lettuce Romaine Blend 
80/20

$0.00 $2,917.71 185 3,700

Lettuce Shred $0.00 $949.90 66 1,320

MOR- Van Eerden Macomb County Juvenile 
Justice Center

Apple Slices 100/2oz. $987.00 $987.00 42 525

Lettuce Garden Salad $0.00 $2,672.60 189 3,780

MOR- Van Eerden Madison Schools Apple Slices 100/2oz. $6,580.00 $6,580.00 280 3,500

Lettuce Romaine Blend 
80/20

$0.00 $2,992.73 189 3,780

Lettuce Romaine Chopped $0.00 $701.81 44 528

MOR- Van Eerden Plymouth Educational 
Center

Apple Slices 100/2oz. $282.00 $282.00 12 150

Lettuce Garden Salad $0.00 $42.06 3 60

Lettuce Romaine Blend 
80/20

$0.00 $61.72 4 80

Lettuce Romaine Chopped $0.00 $768.18 49 588

MOR- Van Eerden Pontiac School District Apple Slices 100/2oz. $7,473.00 $7,473.00 318 3,975

Lettuce Garden Salad $0.00 $1,584.00 110 2,200

Lettuce Romaine Blend 
80/20

$0.00 $821.58 52 1,040

Lettuce Romaine Chopped $0.00 $162.20 10 120



Lettuce Shred $0.00 $615.37 43 860

MOR- Van Eerden Redford Union Schools Apple Slices 100/2oz. $14,852.00 $14,852.00 632 7,900

Lettuce Romaine Chopped $0.00 $3,216.69 201 2,412

Lettuce Shred $0.00 $1,493.46 106 2,120

MOR- Van Eerden Richmond Community 
Schools

Apple Slices 100/2oz. $5,052.50 $5,052.50 215 2,688

Lettuce Romaine Chopped $0.00 $1,640.52 103 1,236

MOR- Van Eerden South Lake Schools Apple Slices 100/2oz. $10,528.00 $10,528.00 448 5,600

Lettuce Romaine Blend 
80/20

$0.00 $1,847.24 116 2,320

Lettuce Romaine Chopped $0.00 $276.30 18 216

Lettuce Shred $0.00 $952.22 68 1,360

MOR- Van Eerden Van Dyke Public Schools Apple Slices 100/2oz. $18,236.00 $18,236.00 776 9,700

Lettuce Garden Salad $0.00 $252.60 19 380

Lettuce Romaine Blend 
80/20

$0.00 $799.84 52 1,040

Lettuce Romaine Chopped $0.00 $1,421.52 89 1,068

Lettuce Shred $0.00 $495.12 38 760

MOR- Van Eerden Washtenaw ISD Apple Slices 100/2oz. $752.00 $752.00 32 400

Lettuce Garden Salad $0.00 $85.90 6 120

Lettuce Romaine Blend 
80/20

$0.00 $328.39 21 420

Lettuce Shred $0.00 $177.73 13 260

MOR- Van Eerden Waterford School Distict Apple Slices 100/2oz. $18,306.50 $18,306.50 779 9,738

Lettuce Garden Salad $0.00 $1,773.90 121 2,420

Lettuce Romaine Blend 
80/20

$0.00 $3,217.93 203 4,060

Lettuce Romaine Chopped $0.00 $3,215.26 201 2,412

Lettuce Shred $0.00 $1,110.98 80 1,600

MOR- Van Eerden 
Total

$189,010.50 $283,038.01 14,110 197,134

SPARC- Sysco 
Grand Rapids

ACA Apple Gala $33.40 $33.40 1 40

Apple Gala 100 $39.40 $39.40 1 40

Apple Gala 138 $100.20 $100.20 3 120

SPARC- Sysco 
Grand Rapids

Benton Harbor Apple Fresh Slice $0.00 $3,456.00 128 3,085

Apple Fuji $2,338.00 $2,338.00 70 2,800



Apple Gala $2,516.40 $3,585.20 108 4,320

Apple Gala 138 $3,082.10 $3,082.10 91 3,640

Apple Gala 140 $668.00 $668.00 20 800

Apple Gala 141 $501.00 $501.00 15 600

Apple McIntosh $1,555.00 $1,897.10 61 2,440

Apple Red Delicious $801.90 $3,032.40 104 4,160

Lettuce Romaine Chopped $0.00 $52.32 3 36

SPARC- Sysco 
Grand Rapids

Caledonia Apple Fresh Slice $0.00 $1,674.00 62 1,765

Apple Gala $78.80 $78.80 2 80

Apple Gala 100 $66.80 $66.80 2 80

Apple Red Delicious $166.20 $166.20 6 240

SPARC- Sysco 
Grand Rapids

Crossroads Charter Apple Fresh Slice $0.00 $1,863.00 69 1,792

Apple Gala 138 $220.00 $220.00 7 280

Apple Gala 139 $66.80 $66.80 2 80

Apple Red Delicious $517.10 $517.10 5 200

Broccoli Floret Iceless $0.00 $255.89 10 176

SPARC- Sysco 
Grand Rapids

Duncan Lake Apple Fresh Slice $0.00 $54.00 2 80

SPARC- Sysco 
Grand Rapids

East Jordan Apple Fresh Slice $0.00 $891.00 33 769

Apple Fuji $306.60 $424.80 12 480

Apple Gala $358.00 $424.80 12 480

Apple Gala 100 $118.20 $118.20 3 120

Apple Gala 138 $520.60 $520.60 16 640

Apple Gala 142 $66.80 $66.80 2 80

Apple Jonathan $349.20 $465.60 16 640

Apple Red Delicious $336.60 $453.00 16 640

Broccoli Floret Iceless $0.00 $431.18 17 344

Lettuce Romaine $0.00 $35.52 2 24

Lettuce Romaine Chopped $0.00 $353.03 20 436

SPARC- Sysco 
Grand Rapids

Ionia Apple Fresh Slice $0.00 $648.00 24 406

Apple Gala $1,725.00 $1,766.40 46 1,840

Apple Gala 100 $764.80 $764.80 22 880

Apple Gala 101 $239.80 $239.80 7 280 
 



Apple Gala 138 $66.80 $66.80 2 80

Apple Red Delicious $1,986.60 $3,156.30 102 4,080

Broccoli Floret Iceless $0.00 $243.47 10 288

Lettuce Romaine $0.00 $71.04 4 48

Lettuce Romaine Chopped $0.00 $2,295.20 124 2,748

SPARC- Sysco 
Grand Rapids

Kraft Meadows Apple Fresh Slice $0.00 $54.00 2 80

SPARC- Sysco 
Grand Rapids

Ludington Apple Fresh Slice $0.00 $2,592.00 96 2,789

Apple Red Delicious $1,283.70 $1,371.00 50 2,000

Broccoli Floret Iceless $0.00 $583.82 22 292

Lettuce Romaine $0.00 $213.12 12 144

Lettuce Romaine Chopped $0.00 $970.87 54 648

SPARC- Sysco 
Grand Rapids

Manistee Apple Fresh Slice $0.00 $4,239.00 157 4,108

Apple Fuji $200.40 $200.40 6 240

Apple Gala $66.80 $66.80 2 80

Apple Gala 138 $482.60 $482.60 15 600

Apple Jonathan $58.20 $58.20 2 80

Apple McIntosh $232.80 $232.80 8 320

Apple Red Delicious $1,267.80 $1,267.80 46 1,840

Broccoli Floret Iceless $0.00 $792.67 30 360

Lettuce Romaine $0.00 $177.60 10 120

Lettuce Romaine Chopped $0.00 $670.02 35 420

SPARC- Sysco 
Grand Rapids

MLK Freshman Apple Gala $311.00 $311.00 10 400

Apple Red Delicious $0.00 $582.00 20 800

SPARC- Sysco 
Grand Rapids

Pennfield Apple Fresh Slice $0.00 $3,672.00 136 3,183

Apple Gala 138 $1,310.80 $1,310.80 42 1,680

Apple McIntosh $58.20 $58.20 2 80

Apple Red Delicious $1,080.00 $1,080.00 40 1,600

Broccoli Floret Iceless $0.00 $317.23 12 144

Lettuce Romaine $0.00 $355.20 20 240

Lettuce Romaine Chopped $0.00 $2,073.25 109 1,308

SPARC- Sysco 
Grand Rapids

Union City Apple Fresh Slice $0.00 $2,754.00 102 2,485

 



Apple Red Delicious $3,671.40 $3,703.60 121 4,840

Broccoli Floret Iceless $0.00 $63.42 3 36

Lettuce Romaine Chopped $0.00 $175.84 10 120

SPARC- Sysco 
Grand Rapids 
Total

$29,613.80 $67,613.29 2,436 73,192

Grand Total $218,624.30 $595,069.81 29,203 553,356

A P P E N D I X   
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MIDWEST FARM TO SCHOOL 

PURCHASING REPORT SY 2017-17

LOCAL AND FRESH FARM TO SCHOOL THROUGH JUNE, 2017
Participants and Details Total Pounds 

YTD
State of Origin

Fresh Apples Sized 138 and Random Sized 
Multiple IL and WI Districts

225,330  4 MI Farms, 1 WI Farm

Sliced Apples Multi IL District Procurement 1,214,196 Peterson Farms, Shelby, MI

ABF Chicken Drumsticks Never Ever Antibiotics 551,045 Miller Poultry, Orland, IN

Frozen Local Carrots Multi IL District Procurement 92,114 Product of WI and MI

Frozen Corn Sweet Kernel Corn 434,320 Product of WI, IL

Frozen Green Beans 1” Cut 182,780 Product from IN, IL, WI

Fresh Celery- Whole and Sticks Multi IL District Procurement 12,040 Michigan Celery Cooperative, MI 
Eding Brothers’ Farms, MI

Fresh Carrots- Coins, Diced, 
Sticks

Multi IL District Procurement 22,850 Malburg Farms, Hart, MI        
Maat Produce, MI

Rice Lake Farms, MI 

Harvest Medley (parsnips, 
butternut, sweet potato, parsnips)

Fresh Diced and Blanched 17,960 Ruhlig Farms, MI

Potato Fusion (white, red, yukon) Blanched for Salad- Multi IL 
and WI District Procurement

28,420 Fifth Season Cooperative, WI

IQF Rainbow Fruit (raspberries, 
blueberries, strawberries, peach)

Parfait Toppings 12,880 Peterson Farms, MI

Broccoli Florets- Fresh and 2oz. Multi IL District Procurement 3,400 Ruhlig Farms, MI

Potato Salad, Fresh Blanched Multi IL District Procurement 1,414 Walther Farms, MI

Cauliflower Florets Multi IL District Procurement 200 Ruhlig Farms, MI

Cucumber Coins Multi IL District Procurement 285 Ruhlig Farms, MI

Confetti Salad Carrot, Celery, Broccoli, 
Onion,Red/Green Cabbage

12,480 Lakeside Produce, CA

Primavera Blend Zucchini, Yellow Squash, Red 
Pepper, Red Onion, Green 

Pepper, Green Beans, Green 
Onion

12,680 Farm Identified Grown For You 
(out of Midwest Local Season)       

J and J Family Farms, CA

Mango Pico de Gallo Roma Tomato, Mango, Onion, 
Cilantro, Jalapeno, Lime Juice

6,310 Farm Identified Grown For You 
(out of Midwest Local Season)   

Lipman Family Farms, CA

Cabbage Slaw CPS Cooking Up Change 
Winning Recipe

13,664 Farm Identified Grown For You 
(out of Midwest Local Season)   

Pearson Foods, CA

Multi-Farm CSA Program Assorted Produce 16,434 Cherry Capital, Traverse City, MI 
Farms supported in MI: Gavin and 
Friske Orchards, Kitchen Farms, 
Loma Farms, Rice Lake Farms, 

TLC Hydroponics, Van Osteghem’s 
Farms, Victory Farms, Van 

Solkema 

Total Pounds Procured/Served 2,860,802

Total Farm To School Purchases SY 2016-17: $3,638,767.94
Total Pounds Procured: 2,860,802

Total Farm To Retail/Wholesale: $226,129.09

Amount Spent By Product August-May, 2017

Table 1-1

Aug-Sep October TOTAL

Fresh Apples
Sliced Apples
ABF Chicken
Frozen Carrots 16700 112,916
Frozen Corn 17680 220,356
Frozen Green Beans 28040 186,218
Romaine 6,420
Coleslaw 12,460
Celery 6,700
Potatoes 28,300
Brocoli Slaw 12700
Diced Potatoes 22180

Carrot Coins 16523.36
602,593

Table 1-2

Midwest Total 
#

Graph

Fresh Local Fruit 1439526 1439526

ABF Chicken 551045 551045

Locally Sourced Frozen Vegetables 709214 709214

Fresh Vegetables 161017 161017

2860802

Fresh Fruit
Never-Ever ABF Local Chicken
Locally Sourced Frozen Vegetables
Fresh Vegetables



PROJECT TITLE:  CROSSHATCH CENTER FOR ART AND ECOLOGY [FORMERLY 
INSTITUTE FOR SUSTAINABLE LIVING, ART & NATURAL DESIGN (ISLAND)] - 
SPECIALTY CROP PRODUCER EDUCATION IN HONEY, MUSHROOMS, AND 
AGROFORESTRY AT THE NMSFC AND FARM SCHOOL -  FINAL 
 
PROJECT SUMMARY 
To enhance the competitiveness of specialty crops grown by small and medium farmers in 
Michigan, Crosshatch (formerly ISLAND) conducted a specialty crop educational Farm School 
in conjunction with the 2016 Northern Michigan Small Farm Conference (NMSFC).  Based on 
2015 post-conference evaluations and key stakeholder needs assessments, three specialty 
crop sessions focused on: 1) honey production, 2) mushroom production, and 3) crops in 
agroforestry systems.  These educational programs included national and regional experts, who 
also presented at breakout sessions at the NMSFC.  Both events took place at the Grand 
Traverse Resort in Williamsburg, Michigan on January 29 and 30, 2016. This program 
exclusively focused on specialty crops. 
 
PROJECT PURPOSE 
Specialty crop growers in Michigan are recognizing market opportunities for niche crops that are 
desired by specialty markets and food and beverage entrepreneurs.  These crops include 
honey, mushrooms, diversified vegetables, and small fruits that are often highly specialized (but 
also can be very profitable).  Intensive grower education is often difficult to find and sometimes 
cost prohibitive.  By bringing national and regionally recognized expertise to the NMSFC and 
Farm School, we have significantly impacted the profitability of these Michigan farmers. 
 
Why was the project important and timely?  
While farms of 2,000 acres+ have grown at the highest rate nationally during the previous 
decade, the second highest rate of growth was for farms from 10-49 acres.  In particular, small 
family farms accounted for 93.3% of all farms engaged in direct sales to consumers.  
 
In June 2011, the USDA released the Agroforestry Strategic Framework, which outlines three 
main goals to increase agroforestry throughout the United States, the first of which is to 
“increase use of agroforestry by landowners, managers, tribes and communities.”  Agroforestry 
is more complex than forestry or agriculture on its own, and can seem daunting for small 
farmers who are uncertain of the benefits of this system.  Educational programs (like the 
Northern Michigan Small Farm Conference and Farm School) help small farmers overcome 
barriers to entry into agroforestry, and give them the tools they need to strategically incorporate 
tree crops, bush crops, mushrooms, and perennial plants. 
 
Specialty mushroom production and consumption is on the rise, says Shannon Hoyle of Iowa 
State University.  “The culinary advantages offered by specialty mushrooms bode well for the 
continued growth and development of the specialty mushroom industry worldwide,” says Hoyle. 
Specialty mushrooms can benefit from top dollar at market, especially if sold fresh in the off-
season. 
 
Beekeepers have been reporting abnormally high die-offs (30-70% of hives) in recent years. 
This unprecedented decline in honeybees has been called colony collapse disorder (CCD), and 
is threatening honeybee populations nationally.  Honeybees play an important role in crop 
production.  According to the USDA, an estimated $15 billion worth of crops is pollinated by 
honeybees, including more than 130 fruits and vegetables.  This issue is especially pressing in 
Michigan, with one of the most diverse range of crops, including large market shares of 
specialty crops like cherries, apples, apricots, peaches and pears.  All of these specialty crops 



depend on honeybees. In an October 2014 press release, Agriculture Secretary Tom Vilsack 
said that “The future of America’s food supply depends on honey bees...” According to the 
National Honey Board’s 2013 Use and Attitude Survey, market demand for honey is on the rise: 
“From 2012 to 2013, there was an increase from 54 percent to 70 percent in consumers 
reporting that they purchased honey in the past year.”  Michigan honey producers are in a good 
position to meet this increased demand, but need support in learning how to ramp up production 
and keep their hives thriving. 
 
NMSFC and Farm School helped specialty crop farmers create and sustain successful farm 
enterprises through high quality educational programs. 
 
ACTIVITIES PERFORMED 
Crosshatch held the second annual preconference (called Farm School) in conjunction with the 
2016 Northern Michigan Small Farm Conference, including three educational tracks:  Honey, 
Mushrooms, and Agroforestry.  Speakers from this program stayed overnight and then 
presented breakout sessions for the Northern Michigan Small Farm Conference.  Attendance at 
Farm School was 270; attendance at NMSFC was over 1,052. 
 
Speakers and topics included: 

● Biology and Cultivation of Mushrooms, Ken Mudge 
● Four Season Mushroom Farming, Joe and Mary Ellen 
● Picture Your Business: Mushrooms, Wendy Wieland and Annie Olds 
● Wild Mushroom Foraging, Chris Wright and Gregory Bonito 
● Land Evaluation and Site Planning, Ben Falk 
● Picture Your Business: Agroforestry, Wendy Wieland and Annie Olds 
● Livestock in Agroforestry Systems: Silvopasture, Mark Shepard 
● Late Season Nucs, Meghan Milbrath 
● Swarm Removal and Extractions, Charlotte Hubbard 
● Picture Your Business: Honey, Wendy Wieland and Annie Olds 
● Water Management: Beyond Keyline, Ken Mudge 
● Queen Rearing, Meghan Milbrath 

 
GOALS AND OUTCOMES ACHIEVED 
We ran a successful Farm School and Northern Michigan Small Farm Conference, impacting 
270 farmers. 
 
GOAL: Increase small farmers’ knowledge about honey production, mushroom production and 
agroforestry. 
 
PERFORMANCE MEASURE: Participant scoring on pre-surveys versus post-surveys. 
 
TARGET: At least 15 specialty crop growers in each of the Farm School intensives (honey 
production, mushroom production, and agroforestry—45 total growers), queried in the 
preconference intensive pre/post survey will report an increase in specific technical knowledge 
in growing and marketing of their crop.  At least eight specialty crop growers in each of the Farm 
School intensives (24 total growers), queried in pre/post preconference intensive will report that 
they intend to change their farm operation based on the knowledge gained.  At least 30 
specialty crop growers, queried in the NMSFC workshop pre/post survey will report an increase 
in specific technical knowledge in growing and marketing of honey, mushrooms or agroforestry. 
At least 30 specialty crop growers queried in pre/post NMSFC workshop will report that they 
intend to change their farm operation based on the knowledge gained.  As you’ll see in the Farm 



School Survey Summary, we didn’t get quite as many responses as we hoped for, but we still 
learned a lot from those who responded.  
 
MONITORING:  Participants in the Farm School intensives (in honey production, mushroom 
production, and agroforestry systems) were asked to participate in a follow-up survey (via 
SurveyMonkey), which was sent out in late fall 2016.  Participants were asked to report on 
impacts on their farm operations based on the knowledge gained at the preconference. A 
summary of what we learned about participant feedback for the school is included in the Farm 
School 2016 Survey Follow up Summary.  
 
BENEFICIARIES 
Beginning farmers or ranchers.  
Socially disadvantaged farmers or ranchers. 
270 people attended the 2016 Farm School.  
 
LESSONS LEARNED 
Overall, the planning and execution of this event was very smooth, thanks to a great staff and 
highly competent event planner. There were just a few changes from the original grant proposal: 

● Planning and execution took more staff time than expected, in part due to complications 
with our ticketing system (difficult reports, poor customer service, etc.). We have already 
begun researching other options for a better experience at the 2017 conference. 

● We invited Steve Gabriel to speak, but he was unable to make it. 
● We were able to include a short session on wild foraged mushroom certification, with 

Gregory Bonito and Chris Wright as speakers. 
● For the panel Picture Your Business, we were able to include speaker Brian Bates, a 

Michigan honey and vegetable farmer.  
 
CONTACT PERSON  
Amanda Kik 
Crosshatch Center for Art & Ecology 
(231) 622-5252 
Amanda@crosshatch.org 
 
ADDITIONAL INFORMATION 

mailto:Amanda@crosshatch.org
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Outcome summary 
Farm School 2016 was held Friday, January 29, 2016, the day before the Northern Michigan 
Small Farms Conference, at the Grand Traverse Resort in Traverse City, Michigan. Farm School 
consisted of an Agroforestry School, a Honey School and a Mushroom School, each with four 
sessions. A total of 270 people attended Farm School. In reality, many participants attended 
selected workshops from multiple schools. 
 
In each of the sessions, participants were asked to assess their knowledge of the material 
before and after the session. In all sessions, participants indicated their knowledge had 
increased by attending that session. 77% of participants said they intended to make changes to 
their farming practices because of what they had learned in Farm School. In a follow up survey 
eight months later, in October 2016, 87% reported they had made at least one change with 
positive effects on their farming practices. None indicated negative effects. Several commented 
that it was too early to tell. Of the people who completed evaluations on the day of the 
conference, 78% identified themselves as farmers, 61% as beginning farmers (farming for less 
than 10 years). 
 
2016 Farm School Participants 
Evaluation surveys were distributed to each participant. A total of 153 people returned surveys, 
of whom 55 attended Agroforestry School, 39 attended Honey School and 59 attended 
Mushroom School. 
 

51% of participants were women, 49% 
men. Attendees were not distributed 
evenly by gender across farm schools, 
with more men in Agroforestry School, 
and more women in the Honey and 
Mushroom Schools (figure 1). There were 

differences in age distribution as well, with younger 
attendees favoring Agroforestry School and older 
attendees favoring Honey and Mushroom Schools 
(figure 2). 
 
Our Northern Michigan participants 
overwhelmingly identify themselves as White or 



Caucasian (90.8%). Other identities include 2.3% Hispanic/Latino, 1.5% Asian, 3.1% American 
Indian or Alaskan Native and 2.3% Multi-racial. 
 
Participants came from 36 of Michigan’s 83 Counties. The Counties represented included 18 
south of US-10, 16 north of US-10, and 2 in the Upper Peninsula. 
 
 
Farm School Program and Summary of Day-of-Conference Evaluation highlights 
 

  Self assessed 
Knowledge (Ave., 
scale of 1 - 5) 

Do you intend to make 
changes? (percent) 

Session Title Presenter(s) Before After Yes No N/A 
Agroforestry School       
Land Evaluation and Site Planning 
for Homesteads and Farms 

Ben Falk 2.7 4 69.2 17.3 13.5 

Livestock in agroforestry systems: 
Silvopasture 

Mark Shepard 2.9 3.9 76.4 7.3 16.4 

Water Management: Beyond 
Keyline 

Mark Shepard 2.2 3.9 69.2 9.6 21.2 

Picture Your Business: Panel 
discussion 

Annie Olds, Wendy 
Wieland, Mark 
Shepard, Ben Falk 

2.4 3.7 56.8 11.4 31.8 

       
Honey School       
Late Season Nucs Meghan Milbrath 1.8 4 84.6 0.0 15.4 
Picture Your Business: Panel 
discussion 

Annie Olds, Wendy 
Wieland, Brian Bates, 
Anne Morningstar 

1.9 3.8 61.3 6.5 32.3 

Swarm Removal and Extractions Charlotte Hubbard 1.8 4 45.7 28.6 25.7 
Queen Rearing Meghan Milbrath 1.4 3.8 60.6 15.2 24.2 
       
Mushroom School       
Biology and Cultivation of 
Mushrooms 

Ken Mudge 2.2 3.8 62.5 3.6 33.9 

Four-Season Mushroom Farm Mary Ellen Kozak & 
Joe Krawczyk 

2.1 4 75.9 1.9 22.2 

Picture Your Business: Panel 
discussion 

Annie Olds, Wendy 
Wieland, Mary Ellen 
Kozak & Joe Krawczyk 

2.3 3.7 43.6 30.8 25.6 

Wild Foraged Mushrooms: 
Identification & Certification 

Chris Wright & Greg 
Bonito 

2.1 3.6 50.9 16.4 32.7 

Follow-up Survey results 
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We sent a follow-up survey to participants 
in October 2016, eight months after the 
Farm School. We sent the survey to the 
171 participants (70.7% of the total) for 
whom we had email addresses. By the due 
date of October 25, 2016, 31 people had 
responded to the survey for a return rate 
of 18.1%. Eleven of those attended 
Agroforestry School, 7 each in Honey 
School and Mushroom School, and 5 
attended selected workshops from 
multiple schools. 
 
Eighteen of those people identified themselves as farmers, 11 of them as beginning farmers (< 
10 years; Figure 3).  
 

We intended 
Farm School to 
help farmers 
diversify with 
agroforestry 
practices, 
increase 
mushroom 
production, 
improve bee 
colony survival 
and increase 
bee numbers 

for pollination and 
honey production. We 
expected Farm School 
to help farmers improve 
farm management 
practices, business 
management and 
profitability.   
 
Survey results were 
analyzed separately for 
each farm school 
(Figures 4, 5 & 6). When 
asked what changes 

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

0-1 2-5 6-10 11-19 20+

Figure 3: For how many years have you been 
farming?0-1 2-5 6-10



0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

Mushroom
production

Mushroom foraging Business
management

Profitability of your
farm

Figure 6. Change in farming practices
Mushroom School

Negative effects No noticeable effects Positive effects N/A - No changes were made

they had made in 
farming practices, 
none of the 
participants indicated 
negative changes as a 
result of what they 
had learned in Farm 
School. In each of the 
three schools, 
participants indicated 
positive effects for 
farm management 
practices, such as 
diversifying with tree 

crops and other perennials, bee colony survival or mushroom production and foraging. Few 
claimed any changes in business management or profitability. Although several people said it 
was too early to tell if there were any effects, five people said they had increased profits as a 
result of Farm School with estimates ranging from $150 to $5000.  
 
One participant commented “[the] Business management session was way more valuable than I 
had initially expected.” Another said it encourages her/him to experiment. Eight months after 
the farm school is early to tell if changes to farming practices will have meaningful results. But 
one participant commented, “I haven’t been able to implement any of the ideas yet, but it had 
a very positive effect on my thoughts going forward!” 
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1. Project Purpose 
In October 2015, Lakeshore Environmental, Inc. (LEI) received a Specialty Crop Block Grant (SCBG) to 
continue a study designed to examine Water Repurpose and Use Reduction at Michigan Food Processors. 
This project is a continuation of a previously funded SCBG project (SCBG No. 791N5500106; October 2014 
– March 2016, extended to November 2016).   

Food processing facilities use large amounts of water daily, occasionally exceeding that of neighboring 
towns. It is important for Michigan food processors to preemptively plan for more restrictive water 
regulations and shortages. Water reduction saves money in the long term and allows food processors to 
remain competitive and profitable.   

The primary purpose of this study is to evaluate a treatment technology at several food processing 
facilities, with the goal of data collection, interpretation, and dissemination to the industry.  

As a final deliverable of this study, LEI will develop a summary of the tested treatment technology along 
with a discussion of the potential versatility and/or limitations.  

Contributing parties to this study include: 

• Lakeshore Environmental, Inc. (LEI) 
• The Right Place, Inc. (RPI) 
• Michigan Fruit and Vegetable Processors 
• Michigan Department of Agriculture and Rural Development (MDARD) 

The purpose of this report is to provide the results and findings specific to the treatment technology 
testing completed at the Facility.  Additional water reduction information and opportunities are included 
only where applicable and should not be considered all inclusive.   
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2. Project Activities 
One large Food Processing Facility (the Facility) was selected as the primary location for the continuation 
of treatment technology testing. Previous water reduction activities have determined that a majority of 
facilities do not have adequate tracking and water use data in place to start a water reduction project at 
this level. Meters were purchased to track specific products and processes at the Facility to coincide with 
the treatment technologies tested. Samples were collected from a variety of the processes and products 
available at the Facility. These samples were tested using cartridge filters to determine the level of pre-
filtration necessary. After filtration, ultraviolet (UV) and chlorine residual were tested as means of 
disinfection testing.  

2.1 Water Tracking  
Influent water tracking was not taking place at the Facility at the initiation of this study. In order to gather 
a better understanding of water use within the production areas, three Greyline Ultrasonic meters were 
purchased and deployed at the Facility for the duration of this study.   

2.1.1 Total Use 
To measure the total daily water use, LEI measured flow rates at each of the onsite water supply wells.  
Due to pipe material and location constraints two of the five incoming wells were not able to be measured. 
Table 1 summarizes the incoming well results.  

During peak processing these wells run at maximum capacity throughout the day, therefore the 
calculations in column 3 of Table 1 demonstrate the maximum possible daily water use from the incoming 
well flow rates.  

Table 1: Water Use Estimate from Incoming Well Flow Rates  

Well ID 
Flow Rate  

(GPM) 
Max. Daily Use  

(gallons, 24 hours) 
Well 1 262 377,280 
Well 2 380 547,200 
Well 3 314* 452,160 
Well 4 300 432,000 
Well 5 314* 452,160 

Total:  2,260,800 
*Average of Well 1, 2, and 4 

Later in the study period, the meter was relocated to a pipe on the roof of the facility that had the 
capability of measuring all of the influent processing water. The daily flow from this pipe was measured 
throughout March 2017. March is typically an off peak processing time with less daily and weekly 
processing volume compared to other times in the year. The data collected from March 6 to March 23 
averaged 303,786 gallons per day. The maximum daily flow was 633,205 gallons and an average of over 
500,000 gallons was recorded on days when processing occurred. Days when the facility was not 
processing still resulted in an average use of over 30,000 gallons of water.    

2.1.2. Specific Processes 
To measure the potential for water reuse within certain processes, the following product lines were 
analyzed during this study for varying amounts of time. As summarized in Table 2, and observed in the 
daily tracking, each process demonstrated a lot of variation in flow rates. 
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Table 2: Summary of Water Use for Specific Processes 

Description 
Average Flow Rate 

(GPM) 
Maximum Flow Rate 

(GPM) 
Average Flow Rate 

(GPD) 
Blancher & 1 Hose 87.7 250 139,121 

Peas - Processing 61.5 93 86,741-1 

Squash - Receiving Tank/Spray Bars-2 37.4 235 46,780 

Carrot - Processing 34.7 160 61,017 
   1- Minimal data, daily flow based on average hourly flow over 24 hours. 

2- Significant increase in flow rate when initial tank was filling   

The maximum value from this tracking was observed at 250 gallons per minute (GPM) on the Blancher 
and Hose line. This maximum observed value at any given sample point was used to analyze the cost 
effectiveness of treatment technologies. Additionally, based on research and findings from food safety 
standards (Safety Quality Food Code, Edition 7.2 – Module 11.5.2), some of these areas may be able to be 
directly reused within the same process (i.e. blancher recirculation).  

2.1.3. Cost of Water 
A majority of agriculture/food processing takes place in rural locations that do not have water or 
wastewater connections to municipalities. In the previous grant study, LEI estimated an ongoing cost of 
water based on electricity, permitting and compliance, and maintenance costs. The previously submitted 
cost of water was updated with more accurate electricity assumptions. The updated analysis from both 
grant studies is provided in Table 3. For comparison, municipal water costs are typically around $5 per 
centric cubic foot (CCF), total (water and wastewater).  

Table 3: Estimated Annual Cost of Water Summary 

  
Cost/Gallon Cost/CCF 

Total Supply WW Total 

Site 2 
Data 

Electricity  $ 0.0013 $ 0.35 $ 0.61 $ 0.97 

Compliance $ 0.00027 $ 0.0026 $ 0.20 $ 0.20 

Maintenance $ 0.000038 $ 0.023 $ 0.01 $ 0.03 

Total $ 0.0016 $ 0.38 $ 0.82 $ 1.20 

Site 1 
Data 

Electricity  $ 0.000719 $ 0.12 $ 0.42 $ 0.54 
Compliance & Maintenance $ 0.000952 $ 0.03 $ 0.68 $ 0.71 
Total $0.001672 $0.15 $1.10 $ 1.25 

Infrastructure is a large part of the cost estimates for rural water systems, but is often difficult to quantify 
on a per gallon basis. Improving facility operations, water tracking, and reducing water use will have a 
major impact on infrastructure costs. Reducing overall water use will allow existing equipment to get 
proper rest and rotations for routine maintenance. 

The per gallon costs above make it difficult to justify the capital expense of a large scale water reuse or 
reduction project. However, as rural facilities reach the limitations of their influent and/or effluent water 
systems and are forced to consider the cost of additional infrastructure, the cost justification of a reuse 
system becomes much more feasible.   
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2.2. Technology Selection  
As a part of the previous grant (791N5500106), significant research went into available wastewater 
treatment technologies for water reuse. Many packaged, high level filtration systems exist and claim 
treatability of food processing wastewater for reuse. Pilot testing these systems was well beyond the 
budgeted scope of either grant assisted study. Further, the actual cost of these systems was well beyond 
the expected economic impact that would be practical for food processors. A summary of the full package 
systems that were able to provide a flow rate based cost estimate is provided in Table 4. Many other 
suppliers indicated that their systems were not cost effective at a small scale (approx. 50 GPM) and 
significant testing was necessary before providing a cost estimate.  

Table 4: Summary of Full Package Treatment Systems 
Treatment Type Flow Cost 

Membrane Ultrafiltration 50 GPM $250,000 

Membrane Bioreactor  
> 1 MGD $2,000,000 
150 GPM $500,000 

2.2.1. Critical Factor Selection  
Critical design components were set based on the cost estimates received and additional correspondence 
with a specialist in food processing water reuse from California (Crystal Clear Technologies, Inc.). Since 
cost was a big factor and the other quality based factors could be met with basic filtration and adequate 
disinfection, testing at the LEI laboratory was completed to determine filtration levels and disinfection 
needs on specific types of food processing wastewater.  

Table 5 summarizes the critical design components that were used to analyze effectiveness and feasibility 
of the treatment technology systems analyzed.  

Table 5: Critical Design Components 

Critical Components Notes (Reasoning, factors, etc.) 

Bacteria Removal 
Food safety concern, internal quality departments, 
industry standards 

Total Solids Reduction/ 
Removal 

Equipment concerns, food safety, public perception, 
general cleanliness/sanitation 

Aesthetics  
(e.g. color, odor, smell) 

General cleanliness/sanitation, internal quality, public 
perception 

Cost 
Return on investment, no direct water costs, indirect 
cost analysis 

Infrastructure Feasibility 
Ease of implementation, connected with costs, facility 
downtime for construction 

Specific Facility Concerns TBD  

The bacteria, total solids, and aesthetics categories were used to analyze the results of the filtration and 
disinfection testing. The cost and infrastructure were used to select and analyze which systems to test. 
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2.2.2. Quality Department Analysis (facility specific concerns) 
Each facility will have specific regulations and requirements that must be adhered to. The initial five critical 
factors are expected to be in the top design components at any food processing facility. However, specific 
facility concerns and quality department regulations also need to be met with any water reduction project. 

The quality department at the Facility was contacted to provide additional input on feasibility of reuse 
locations and the specific regulations that may apply to water reuse and treatment technology. The 
questions and responses were specifically geared towards the Facility’s plant and operations, but can be 
generally applicable as a starting point at other similar food processing facilities.  

Personnel indicated that the best options for reuse would be the cooling belts and product flumes because 
they use a high volume of relatively clean water. Other ideal locations would be any process where the 
product or water would undergo additional heat or chemical treatment. These processes would reduce 
microbial growth concerns.  

Water reuse practices can be used throughout sanitation and are typically used in low microbial risk areas 
such as floor rinsing and initial steps of clean-in-place systems. Reuse water is typically not used for final 
rinsing and potable water quality is typically required.  

Additional testing requirements would be determined on a case by case basis and would involve both the 
HACCP team and quality team to outline the testing protocol to ensure that quality standards are being 
met throughout the process. Bacteria (such as E.coli, APC and Coliform) are the main contaminants of 
concern. Nitrate, pH and turbidity would likely need to be tested, as well.   

For incoming water quality, the Facility used Safe Drinking Water Standards and testing procedures.  

2.3. Technology Testing  
As previously noted, this grant study is a continuation of a previous SCBG grant project. The treatment 
technology and testing results from both projects are provided below to summarize all the different 
products and processes that were tested with these technologies. In the following sections the two 
facilities analyzed will be denoted as follows: 

• Previous grant (SCBG No. 791N5500106) – Site 1  
• Current grant (SCBG No. 791N6600133) - The Facility/Site 2 

2.3.1. Filtration 
LEI determined it was necessary to conduct a bench test to treat selected samples utilizing physical 
filtration methods. In July 2016, samples were collected from the following processes for filtration 
analysis: 

• Site 1 - Cherry IQF 
• Site 1 - Cherry Flume 
• Site 2 - Pea Line  

Each sample was filtered through a series of standardized micron filter sizes. The series began with a 74 
micron mesh size and continued through a 22, 8.0, 2.5, and 0.45 micron size. The 74 micron filter was a 
metal sieve; the 22, 8.0, and 2.5 micron were paper filters; and the 0.45 micron was a cartridge filter. The 
effluent from this filter series was then sent through a DuPont QT Reverse Osmosis (RO) membrane filter. 
Solids removal and aesthetics were tracked at each filter level using field turbidity readings and sample 
collection for laboratory analysis of total solids (dissolved and suspended). Figures 1 and 2, below, 
illustrate testing results.   
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Figure 1: Turbidity Reduction for Filtration Testing.  

 

 
Figure 2: Total Solids Reduction for Filtration Testing. 

 

Turbidity results in all samples revealed a minor increase after the first filter series (74 micron), which was 
not interpreted as an actual increase but likely attributed to changes that took place in the sample with 
regards to settling and the span of time the samples were tested over. Nonetheless, the results from the 
74 micron filter did not indicate significant total solids reduction.   

Turbidity did decrease, as expected, through the next four filtration steps. Significant total solids reduction 
did not occur until the RO system. This was especially true at Site 2 where the solids were primarily sugars 
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and other dissolved solids. It should also be noted that LEI did not observe any significant change in visual 
characteristics until the water was treated by the 0.45 micron and RO systems.   

LEI observed fluctuations in common field parameters (pH, conductivity, ORP, and DO) which were not 
included in the findings as they were interpreted as being dependent on the significant amount of time it 
took to filter each sample volume.   

The presence of bacteria was also analyzed during filtration testing. The filter sizes selected were expected 
to be able to remove a majority of the bacteria types. Bacteria reduction was based on the presence or 
absence of total coliform bacteria before and after filtration. No appreciable removal of bacteria was 
found from initial filtration tests. All equipment was decontaminated prior to sampling; however, it is 
possible that the tests could have been minimally contaminated from the filters, equipment, or bottles 
and yield a positive bacteria presence in the final sample. LEI concluded that microbe counts (instead of 
presence or absence of coliforms) would be analyzed with each sample moving forward to quantify 
microbe reductions. 

The results for aesthetics, bacteria presence/absence, and total solids concentrations were generally 
consistent throughout the sample types, but did not represent a conclusive treatment option for water 
reuse at Food Processors. Furthermore, all of the wastewater samples were difficult to filter efficiently 
due to the low pressure differential of the small-scale filters utilized and the high amount of total solids 
in the samples.  

2.3.2. Disinfection 
After the initial filtration tests, LEI determined that additional treatment through disinfection was 
necessary for water reuse at food processing facilities. The following disinfection techniques were 
analyzed on raw and filtered samples for the remaining rounds of testing: 

• Ultraviolet Disinfection (UV): Water was pumped through sterilized tubing into an OPP625 UV 
Sterilization Filter at a flow rate of about 0.07 GPM. This UV model has a rated output of 17.7 
µW/cm2.   

• Chlorine Residual (Cl): Meijer Low Splash Bleach, which consisted of 1 to 5 weight percent of 
sodium hypochlorite was used. The bleach was added to the wastewater to yield a hypochlorite 
concentration of 10 ppm. This was done by adding 2 drops of bleach to 100 mL of wastewater. 
The bleach was given a contact time of 30 minutes.  

In September 2016, wastewater samples were collected from the following locations for disinfection 
testing: 

• Site 1 – Peach Line, flume 
• Site 2 – Green Bean Line 

Each sample was treated using the UV and chlorine disinfection techniques, described above, on both a 
filtered and unfiltered sample.  

Filtration was completed using a series of cartridge filters to ensure a turbidity less than 5.0 NTU was 
achieved. Previous filtration results were used to estimate which filter sizes would be necessary. Although 
more efficient than the initial filtration techniques, some of the samples remained difficult to filter 
efficiently, even when treated in series through 5, 1, and 0.45 micron filters. Due to the high amount of 
particulate, the flow rate through these filters would decrease drastically as more wastewater was fed 
through them.  
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The table below summarizes the turbidity results for various filter sizes for the all of the wastewater 
samples collected.  

Table 6: Turbidity Results from Cartridge Filtration 

Filter Size (µm) 

Turbidity (NTU) 

Peach1 Green Bean Apple1 Carrot 
None (Raw) 183 138 120 96.4 

5.00 80.8 3.2 9.3 21.8 
1.00 12.2 2.1 3.1 14.7 
0.45 1.6 1.4 0.4 1.3 

To determine the concentration of colony forming units (CFU) in the wastewater, a heterotrophic plate 
count (HPC) was conducted by placing a 0.5 mL volume of sample water onto a nutrient agar growth 
media and incubating for 24 hours at 35 °C. The number of microbe colonies present on the media after 
incubation was then counted to determine the number of colony forming units (CFU) per mL of sample. 
A HPC was also conducted on the raw and filtered wastewater samples that did not undergo disinfection. 
This provided a control sample and a microbe reduction for filtration only. The samples were periodically 
checked over 24 hours to record quantity and quality of new colonies.  

The following table displays each test conducted and number of plates analyzed.  

Table 7: Summary of Round 1 Disinfection Testing Completed. 

Wastewater Sample I.D. Treatment Number of test plates 
Raw apple None 3 
Raw peach None 3 

Raw peach Cl Chlorination (Cl) 3 
Raw peach UV Ultraviolet Irradiation (UV) 3 
Filtered peach Physical Filtration (Filtration) 3 

Filtered peach Cl Filtration then Cl 3 
Filtered peach UV Filtration then UV 3 
Raw green beans None 3 

Raw green beans Cl Cl 3 
Raw green beans UV UV 3 
Filtered green beans Filtration 3 

Filtered green beans Cl Filtration then Cl 3 
Filtered green beans UV Filtration then UV 3 

Control No samples or treatment 2 

The percent reduction and log reduction of the wastewater samples from their initial raw concentrations 
is illustrated in Figure 3 below.   
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Figure 3: Summary of Round 1 Microbe Reduction from Tested Treatments. 

The wastewater samples that were filtered and then treated by chlorination were the most promising 
compared to the other disinfection options. These techniques were able to reduce microbe counts by at 
least 99%. The raw wastewater samples treated with chlorine or UV resulted in minimal to no microbe 
reduction. The low reduction of microbes was likely due to the interference from the high turbidity of the 
raw samples. Filtration alone also did not provide significant bacteria reduction.  

UV disinfection in this round of sampling resulted in minimal to no microbe reduction. Some samples even 
resulted in an increase in microbe concentrations (raw green bean UV and filtered green bean UV) and 
were therefore not depicted in Figure 3. This could have been due to the treated water becoming 
contaminated with microbes after leaving the UV system. It is also possible that the equipment was not 
decontaminated sufficiently between subsequent UV testing. LEI concluded that additional analysis would 
be necessary for determining the feasibility of UV systems in this application.   

Starting in mid-October through December 2016 a second round of disinfection testing was completed 
with samples from the following locations: 

• Site 1 – Apple Line, dump tank 
• Site 2 – Squash Line 
• Site 2 – Carrot Line 

These three samples were tested using the same procedure as the previous round of disinfection testing. 
A new UV bulb was installed to ensure that the UV system was outputting the maximum rated dose.  

The available turbidity results from filtration are included in Table 6. The carrot line sample was initially 
the least turbid sample tested. However, it still required the full set of filtration cartridges to achieve 
turbidity less than 5 NTU.  

The following table displays each test conducted and the number of plates analyzed. A total of 60 HPC 
tests were conducted with this round of sampling.  
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Table 8: Summary of Round 1 Disinfection Testing Completed. 

Wastewater Sample I.D. Treatment Number of test plates 
Raw apple None 3 

Raw apple Cl Cl 3 
Raw apple UV UV 3 
Filtered apple Filtration 3 

Filtered apple Cl Filtration then Cl 3 
Filtered apple UV Filtration then UV 3 

Raw squash None 3 
Raw squash Cl Cl 3 

Raw squash UV UV 3 
Filtered squash Filtration 3 

Filtered squash Cl Filtration then Cl 3 
Filtered squash UV Filtration then UV 3 

Raw carrot None 3 
Raw carrot Cl Cl 3 
Raw carrot UV UV 3 
Filtered carrot Filtration 3 

Filtered carrot Cl Filtration then Cl 3 
Filtered carrot UV Filtration then UV 3 

Control No samples or treatment 6 

The percent reduction and log reduction of the wastewater samples from their initial raw concentrations 
are illustrated in Figure 4 below.  

 
Figure 4: Summary of Round 2 Microbe Reduction from Tested Treatments. 
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The results from the HPCs indicate that, again, UV disinfection was not effective at reducing microbes in 
raw wastewater samples. However, the results did indicate that UV was more effective at treating filtered 
samples. The improvement in disinfection may be attributed to the new bulb or the adjustments to the 
decontamination routine between UV tests.  

The highest reduction observed during this study was after the apple wastewater was filtered and then 
treated with chlorine. This result can be partially attributed to the better initial water quality than the 
other sample types. The apple wastewater had high microbe reductions for almost all treatment methods 
tested.   

2.3.3. Chlorine Residual Feasibility 
Chlorine residual testing was completed to determine approximate dosing and retention time of a simple 
chlorine disinfection system. The same chlorine solution (Meijer Low-Splash Bleach) was utilized, which 
had a sodium hypochlorite concentration of at least 1%. Residual chlorine was tested using a HACH Free 
Chlorine Test Kit, which uses DPD Free Chlorine Reagents and a viewing tube to determine free chlorine 
concentrations between zero and 3.5 mg/L.  

A chlorine solution was added to each of the wastewater samples at the initial concentration illustrated 
in Table 9 below. The free chlorine concentration within the samples was then periodically tested to 
determine the point at which free chlorine dropped below 0.1 mg/L (i.e. typical low value for municipal 
water supplies). The total time required for the samples to reach this final concentration is also listed in 
Table 9.  

The filtered green bean sample lost its free chlorine residual the fastest. Within 42 minutes the free 
chlorine concentration was less than 0.1 mg/L. The free chlorine solution decreased by about 99% over 
40 minutes.   

The most promising samples for retaining a free chlorine residual was the raw apple and raw peach 
samples. Both of these wastewater samples retained concentrations above 0.1 mg/L for at least 47 hours. 
The apple wastewater retained free chlorine at 3.5 mg/L after 47 hours, which was significantly higher 
than the peach sample.   

Table 9: Summary of Free Chlorine Residual Testing Completed. 
Wastewater sample 

I.D. 
Initial concentration 

(mg/L) 
Time to less than 

0.1 mg/L (hr.) 
Time to less than 

0.1 mg/L (min) 
Raw peach 10 47.0 2,820 

Filtered peach 10 18.9 1,134 
Filtered peach repeat 10 3.0 180 

Raw apple 10 47.0+ 2,820+ 
Filtered green bean 10 0.7 42 

The effects of varying the initial free chlorine concentrations were also studied on the apple sample since 
it performed so well with initial sampling. Generally it was assumed that a higher initial concentration 
would allow the wastewater to retain an acceptable concentration for a longer period of time. Initial 
chlorine doses of 2, 5, 10, 15, and 20 mg/L were added to separate raw apple wastewater samples for 
observation. Observations were taken periodically over the course of at least 8 hours. This time frame 
was estimated as the expected hold time because it is the working shift at a typical process plant. The 
results of this test are illustrated below in Table 10.   
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Table 10: Summary of Free Chlorine Residual Testing in Apple Wastewater. 

Initial concentration (mg/L) Concentration after 8 hours (mg/L) 

2 0.20 
5 0.25 

10 0.30 
15 0.30 
20 0.40 

There was minimal difference in final concentration of free chlorine from all of the samples, regardless of 
starting dose. The overall trend of the free chlorine concentrations in the samples are also illustrated 
graphically in Figure 5 below. All samples decreased significantly in concentration almost immediately and 
followed a logarithmic trend overall.   

 
Figure 5: Residual Free Chlorine Concentrations in Apple Wastewater. 

All tests remained above 0.1 mg/L indicating the potential for raw apple wastewater to maintain free 
chlorine residual, even with a relatively low starting dose.   
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utilized. This round of testing was also run for over 24 hours instead of only 8.  

The final chlorine concentrations after 24 hours are displayed in Table 11.  
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Table 11: Summary of Free Chlorine Residual Testing in Carrot Wastewater 

Initial concentration (mg/L) 
Concentration after 24 hours 

(mg/L) 
5 0.00 

10 0.00 
15 0.00 
30 0.00 
45 0.20 
60 0.30 

Most of the samples did not retain free chlorine for the full 24 hours. The trends of the samples 
throughout the 24 hour testing period are illustrated in Figure 6.   

 
Figure 6: Residual Free Chlorine Concentrations in Carrot Line Wastewater. 
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samples given initial concentrations of 45 or 60 mg/L. This demonstrates the amount of chlorine required 
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be conducted on each potential reuse stream at a facility.  
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3. Goals and Outcomes Achieved 
The goal for this continuation study was to demonstrate the success of at least one proven treatment 
technology for water repurpose and/or use reduction at various food processing facilities in Michigan. LEI 
determined that this goal was met. As described above, a single food processor was selected that 
processed a variety of products and it was deemed much more efficient to track and test at a single 
location than implementing tracking plans at multiple facilities.  

Based on the results of the technology and methods documented above, LEI determined that both 
filtration and disinfection would be necessary to adequately treat most food processing wastewater. 
Although this treatment approach was effective for each of the products analyzed, in order to prevent 
significant oversizing of the treatment capacity, individual testing would be required on each process that 
is being proposed for water reuse. The studies and cost analysis completed for this grant are summarized 
with LEI’s conclusions in the following sections.   

3.1. Filtration  
Using cartridge filters, LEI was able to demonstrate the filterability of all of the samples to a turbidity of 5 
NTU. The pea and carrot wastewater required the smallest filter sizes of 0.45 micron or smaller. Other 
wastewater streams were able to reach the 5 NTU benchmark for disinfection using filter sizes of 1 or 
even 5 micron. The filterability of each waste stream varied based on the amount of solids as well as the 
size of those solids. For example, the carrot wastewater started at a relatively low turbidity compared to 
the other samples, but required a smaller filter size of 0.45 micron to reach a turbidity less than 5 NTU. 

The total amount of solids had a significant effect on the filtration efficiency. Initial samples that contained 
less solids were able to filter more quickly and with less filter changes. The samples with the highest total 
solids took hours to filter enough water for minimal testing.    

In the end, filtration of food processing wastewater was feasible with relatively simple filter types; 
however, each potential reuse location would likely need additional analysis on size and amount of solids 
before a filter can be selected. In general, due to the high solids in a majority of these waste streams, the 
systems would have to be upsized to efficiently handle the wastewater.  

LEI looked at the following filter types to approximate costs for filtration of specific processing lines at the 
Facility. The flow rate was selected by using the maximum gallons per minute from the process streams 
analyzed during this study and then costs per gallon were estimated on a per week basis.   

A flow rate of 250 GPM was used and a summary is provided in Table 12. These costs should be used only 
for baseline review since each potential reuse location would require additional analysis for filtration.  
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Table 12: Filtration System Cost Analysis - Example 

Name and/or Description of 
Unit Unit Price 

Replacement 
Filter/Media 

Price 

Maximum 
Capacity 
(GPM) 

Number of 
Units  Startup Cost 

Price per 
Gallon  

(per week) 
Flexeon Commercial Reverse 

Osmosis System 7000 GPD 
$  5,606.00 $  77.89 5 52 $  291,512 11.6  ¢ 

TURBIDITY REMOVAL + 
SMART SERIES WATER FILTER 

$  3,874.00 $  349.00 12 21 $  81,354 3.2  ¢ 

Commercial Turbidity 
Removal Water Filter System 

$  1,495.00 $  360.00 14 18 $  26,910 1.1  ¢ 

Commercial Turbidity 
Removal Water Filter System 

$  1,890.00 $  360.00 20 13 $  24,570 1.0  ¢ 

Commercial Turbidity 
Removal Water Filter System 

$  2,790.00 $  360.00 35 8 $  22,320 0.9  ¢ 

Commercial Turbidity 
Removal Water Filter System 

$  3,690.00 $  360.00 60 5 $  18,450 0.7  ¢ 

Commercial Turbidity 
Removal Water Filter System 

$  6,250.00 $  360.00 75 4 $  25,000 1.0  ¢ 

Centrifugal - 150 GPM 
Industrial 

$  3,074.00 NA 105 3 $  9,222 0.4  ¢ 

TEKLEEN Filter System $  8,390.00 NA 180 2 $  16,780 0.7  ¢ 
Commercial Turbidity 

Removal Water Filter System 
$  9,150.00 $  360.00 185 2 $  18,300 0.7  ¢ 

Commercial Turbidity 
Removal Water Filter System 

$  11,350.00 $  360.00 200 2 $  22,700 0.9  ¢ 

Commercial Turbidity 
Removal Water Filter System 

$  15,350.00 $  360.00 205 2 $  30,700 1.2  ¢ 

Filtration systems typically require the replacement of filter screens or media annually. There are various 
options for filtration systems beginning with the size and type of the filter within the unit. The type of 
filter can vary from physical screens to porous media or membranes. There are even centrifugal filtration 
systems that remove particles via a cyclone effect.   

The least expensive filtration unit in Table 12 for the wastewater flow was a centrifugal model with a start-
up cost of $9,222. It provides filtration by using a pleated material to catch solids as they flow by. Three 
separate units would be required to manage a wastewater flow rate of 250 GPM. Further feasibility 
analysis would take place once a specific waste stream was selected.  

3.2. Disinfection  
LEI was also able to demonstrate the ability to reduce or eliminate pathogens in food processing waste 
streams. Once filtered, each of the samples reacted similarly to the disinfection tests. The raw samples 
did not react as well to either type of disinfection due to the interference of the solids. Chlorine 
disinfection, following filtration, provided the most consistent results throughout testing, as depicted in 
Figure 7.  
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Figure 7: Summary of Resulting Total Solids Concentration after Filtration. 

Determining the specific chlorine dose for a potential water reuse source would require knowing the 
expected end use and hold times and then relatively simple testing using a free chlorine test kit. All cost 
analysis assumed a daily average flow rate of 250 GPM, a beginning chlorine concentration of 10 ppm, 
and a stock solution price of $107.25 per 55 gallons containing 12.5% chlorine.   

A summary of chlorine disinfection units and costs is provided in Table 13. 

Table 13: Chlorine Disinfection Cost Analysis - Example 

 
Fusion Liquid 
Chlorination 

System - 6 GPM 

Fusion Liquid 
Chlorination 

System - 12 GPM 

Chlorinator Well 
Water Package 

Precision-24 

Proportional Feed 
Well Water 

Chlorinator 1-1/2" 
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Number of Drums (per week) 4 4 4 4 

Note:  Assumes flow rates are continuous throughout the week.  
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The chlorination unit in Table 13 with the lowest startup cost for treating all influent wastewater (250 
GPM) would be the Proportional Feed Well Water Chlorinator at about $2,885. This chlorination unit had 
the highest rated capacity between the other models. In order to treat all influent wastewater, this option 
would require 3 separate units and four 55 gallons drums of chlorine stock solution per week.   

UV disinfection did not perform as expected throughout testing. This may have been due to interference 
of remaining solids or not a strong enough UV dose. Most vendors contacted throughout this study 
indicated that UV was the preferred method of disinfection. Therefore, LEI included UV systems in the 
final cost analysis, but reviewed systems that would be able to provide a stronger dose (i.e. stronger bulb).  

A summary of UV disinfection units and costs is provided in Table 14.  

Table 14: UV Disinfection Cost Analysis - Example 

Selected System Model 
Number Unit Price 

Replacement 
Bulb Price 

Max. 
Capacity 
(GPM) 

Number of 
Units Startup Cost 

Price per 
Gallon  

(per week) 
Viqua High Output UV 
Disinfection Systems 

$  1,785.00 $  225.00 10 25 $  44,625 1.8  ¢ 

US Water Ultraviolet 
Disinfection System 

$  379.95 $  85.05 20 13 $  4,939 0.2  ¢ 

Viqua High Output UV 
Disinfection Systems 

$  2,149.00 $  225.00 20 13 $  27,937 1.1  ¢ 

Viqua High Output UV 
Disinfection Systems 

$  2,849.00 $  59.00 30 9 $  25,641 1.0  ¢ 

Viqua UV Professional 
Series 

$  2,025.00 $  259.00 45 6 $  12,150 0.5  ¢ 

Polaris 50 GPM 
Ultraviolet Disinfection 

System 
$  1,499.95 $  47.69 50 5 $  7,500 0.3  ¢ 

Polaris 60 GPM 
Ultraviolet Disinfection 

System 
$  1,999.95 $  47.69 60 5 $  10,000 0.4  ¢ 

Polaris 80 GPM 2" Flange 
UV Disinfection System 

$  2,499.95 $  47.69 80 4 $  10,000 0.4  ¢ 

Viqua UV Professional 
Series 

$  4,595.00 $  259.00 80 4 $  18,380 0.7  ¢ 

Polaris 100 GPM 2" 
Flange UV Disinfection  

$  3,099.95 $  47.69 100 3 $  9,300 0.4  ¢ 

NeoTech D322 UV Unit $  11,880.00 NA 100 3 $  35,640 1.4  ¢ 

NeoTech D338 UV Unit $  15,952.00 NA 225 2 $  31,904 1.3  ¢ 

NeoTech D428 UV Unit $  17,482.00 NA 300 1 $  17,482 0.7  ¢ 

NeoTech D438 UV Unit $  19,008.00 NA 500 1 $  19,008 0.8  ¢ 

The UV unit in Table 14 with the lowest startup expense for treating all influent was the US Water 
Ultraviolet Disinfection System at approximately $4,939. This was unexpected as that unit had a maximum 
capacity of 20 GPM which is 1/5th the capacity of the highest rated UV unit. The lower startup cost is due 
to the UV model having no extra features, such as flow meters or audible alarms. Even though this unit 
has the lowest UV startup cost it may not be the most feasible unit to disinfect all influent wastewater. 
This option would require using 13 units, each one requiring installation and maintenance, which would 
limit its feasibility.   
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3.3. Final Recommendations and Cost 
As noted above, LEI recommends a two-step approach to treatment for reuse. Each system was analyzed 
by start-up cost, as well as a cost per gallon on a weekly basis. Table 15 summarizes these calculated costs 
per gallon for each system, as well as the combined cost estimate.  

Table 15: Treatment Technology Total Cost Summary - Example 

Treatment Type 
Cost per Gallon 

(minimum) 
Cost per Gallon 

(average) 
Cost per CCF 
(minimum) 

Cost per CCF 
(average) 

Filtration $ 0.004 $ 0.02 $ 2.99 $ 14.59 

Chlorine Disinfection $ 0.001 $ 0.02 $ 0.75 $ 14.21 

UV Disinfection $0.002 $ 0.008 $ 1.50 $ 5.88 

Filtration + Cl $0.005  $0.04  $3.74  $28.80  

Filtration + UV $0.006  $0.03  $4.49  $20.47  

In comparison to the current cost of water estimated for rural facilities of approximately $ 1.25 per CCF, 
neither of these options are cost effective for direct payback/return on investment (ROI). However, water 
reuse will reduce future capital expenses for expanding and maintaining both water and wastewater 
systems. The minimum treatment cost per CCF is below the typical municipal costs for water and sewer 
($5/CCF, total).  

The potential for filtration followed by chlorine disinfection is promising, based on the results of this study. 
The raw wastewater was very turbid and a perfect media for microbe growth, but after treatment most 
wastewater samples could hold chlorine residual for hours. Additional studies should be conducted 
regarding utilizing a UV unit with higher output irradiance as LEI’s UV system was not sufficient for 
acceptable disinfection, even after samples were filtered.   
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4. Beneficiaries 
The entire food processing sector is able to benefit from the findings of this study. Water use restrictions 
are becoming increasingly prevalent in the coming years and food processors need to be ahead of the 
trend with regards to water reduction. Michigan is set apart from other states due to our abundance of 
fresh water. Nonetheless, future regulations will soon restrict the amount of water used and discharged 
at facilities. Working toward overall water minimization will keep food processing facilities in compliance 
with future regulations. The food processing industry has many opportunities for water reuse directly or 
with simple treatment.  

The treatment technology options would need additional testing before implementation at any individual 
facility; however, the research included in this study provides other food processors a starting point for 
what may be viable for their facility.   

5. Lessons Learned 
As described in previous correspondence, the biggest hindrance observed by LEI to implementing and 
completing water reduction activities is the lack of initial tracking and awareness of water use within each 
facility. Tracking is the initial first step and often the hardest to actually implement due to historic 
buildings, lack of available meters, or even completely unknown pipe locations. For LEI or others to 
continue to work on water reuse or reduction projects, we suggest that the facility begin tracking and 
observing water use for at least one year prior to water reduction efforts. This would allow much faster 
evaluations of background conditions and focus areas. 

6. Additional Information 
This grant is a continuation of SCBG No. 791N5500106 and includes information from both grant studies 
for complete analysis of testing and analysis completed. Therefore, some of this information was shared 
in the final report from that project as well as at the 2017 Food Summit in Grand Rapids, MI.  

Other information included in this section are the dosing calculations for both UV and chlorine systems, 
as well as the sources that were used for the example cost analysis.  

6.1. Example Dosing Calculations  
The amount of treatment being applied to a given wastewater is usually termed as a “dose.”  The dose of 
a treatment can vary depending on the method or system being used and what units are being used.  The 
following information has been prepared as a generic explanation of how UV and chlorination disinfection 
works and how a dose for either method is derived.   

6.1.1. Disinfection via Ultraviolet Irradiation 
For an ultraviolet treatment system there are no chemical dosing calculations required for managing 
treatment. The dosing of an ultraviolet system is dependent on two factors: 1) ultraviolet intensity and 2) 
contact time. There are a variety of ultraviolet intensities to choose from, which is essentially how 
powerful the emitted light is. A unit with a high intensity would be more efficient at inactivating microbes 
than a unit with a lower intensity. The contact time represents how long the water is exposed to ultraviolet 
radiation. Longer contact times increase the number of inactivated microbes as more time is allowed for 
the ultraviolet rays to irradiate microbes. This increases the overall dosing value of the system. A simple 
expression for this relationship is shown in Equation 1 below. For example, the UV system used in the 
experiments mentioned in previous sections has a rated intensity of 0.018 mW/cm2 and was given an 
exposure time of about 2 minutes. Therefore the dose for this treatment was about 0.036 mW-min/cm2.   

D = I ∗ T ,      (1) 
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where, 

D is the calculated dose of the system [mW-min/cm2], 

I is the intensity of the ultraviolet radiation [mW/cm2], 

and T is the exposure time [min].  

The exposure time is directly related to the flow rate of the water and the size of the contact tank. A 
system with a slower flow rate would have a higher exposure time and thus a higher dose than the same 
system with a higher flow rate. Usually it is not desirable to decrease the flow rate of the system to achieve 
a higher dose though. The only option available would be to use a UV bulb with a higher intensity. A 
general rule of thumb is the stronger the UV bulb, the shorter the required contact time and thus a higher 
flow rate is permitted.   

However, all UV systems are dependent on the turbidity of the water being supplied. Having too many 
suspended particles in the water will protect microorganisms from the treatment. Essentially the 
microorganisms hidden behind, or even inside, the suspended particles will survive the UV radiation, 
regardless of the rated intensity. All influent water into a UV system should have a turbidity value less 
than 5 NTU as this is a common standard throughout the industry to prevent this interference.   

6.1.2. Disinfection via Chlorination 
Disinfection systems that utilize chlorination require a little more calculation for managing their dosing 
requirements. Nearly all chlorination systems require a liquid solution containing a certain percentage of 
sodium hypochlorite. This percentage can vary based on specific unit requirements, user preference, and 
available solutions from preferred vendors. Some typical percentages are 5%, 10%, 12.5%, 15%, and 18%.  
For reference, household bleach solutions typically contain between 5 and 10 percent sodium 
hypochlorite, while pool and industrial bleaches are between 12 and 18 percent. Chlorine concentrations 
including chlorine residuals are often expressed in units of mg/L or ppm, instead of percent. A conversion 
between percent and ppm is shown in Table 16 below. The conversion between mg/L and ppm is a 1:1 
conversion, which means that they are the same quantity.   

Table 16: Concentration Unit Conversions 

 Percent mg/L ppm 

Percent 1 10,000 10,000 

mg/L 10,000 1 1 

ppm 10,000 1 1 

  mg/L – milligrams per liter 
  ppm – parts per million 

All automated chlorination systems should have variable controllers for fine tuning the amount of stock 
chlorine solution being added to the wastewater. Automated systems can allow an operator to find the 
optimum chlorine percentage for treatment and therefore handle a variety of influent wastewater. This 
will prevent or minimize additional stock solution usage.   

It should also be noted that chlorination systems are typically set to leave a chlorine residual in their 
treated water. The extra chlorine can protect the treated water supply by inactivating microorganisms 
encountered further downstream. A typical chlorine residual after treatment is between 0.1 to 0.3 mg/L. 
If the chlorine residual is too high it may incur more chemical cost due to wasted stock solution and may 
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impact sensitive equipment utilizing the treated water. If the chlorine residual is too low there is an 
increased potential for outside microorganisms contaminating the disinfected supply.   

Chlorination systems can be characterized by a dosing value as well. The dose is calculated from an 
equation similar to Equation 1 shown above and is expressed below as, 

D = C ∗ T ,      (2) 

where, 

D is the calculated dose of the system [mg-min/L], 

C is the initial concentration of chlorine [mg/L], 

and T is the exposure time [min].  

An initial chlorine concentration of 10 ppm was found to achieve a suitable chlorine residual after about 
15 minutes from previous testing discussed above. Therefore the dose for this treatment is 150 mg-min/L.   

Another useful calculation is determining the amount of chlorine solution required to obtain a desired 
initial chlorine concentration in a given volume of wastewater. This can be found using a simple 
concentration and volume expression,   

C1 ∗ V1 = C2 ∗ V2 , 

which can be modified to, 

CW ∗ VW = CC ∗ VC , 

where, 

CW is the desired initial chlorine concentration in the wastewater, 

VW is the volume of wastewater to be treated, 

CC is the chlorine concentration in the chosen solution, 

VC is the volume of chlorine solution required for the treatment.   

Solving for VC yields the expression, 

VC =
CW ∗ VW

CC
 . 

The volumes represented in the expression can be substituted with flow rates instead to give Equation 3 
as shown below. This equation would be more realistic as most facilities quantify wastewater in terms of 
flow and would probably to track their chlorine solution usage as a flow for consistency.   

QC =
CW ∗ QW

CC
                                                                   (3) 

Similar to UV disinfection, chlorination systems are more efficient at reducing microbes when a low 
amount of turbidity is present. Based on testing from this study, a turbidity of 5 NTU was acceptable for 
chlorination. Wastewater with a high amount of suspended organic material should be filtered before 
treatment as the organics will significantly decrease the chlorine residual for the rest of the system.  
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6.2. Cost Analysis Sources – Treatment Systems  
Each potential reuse location should be analyzed and review before selection or implementation of any 
filtration or disinfection system.  

Supplier Model Number 
Filtration 

Fresh Water Systems CT-7000 

Crystal Quest CQE-WH-01266 

FilterWater.com CQE-CO-02104 

FilterWater.com CQE-CO-02105 

FilterWater.com CQE-CO-02106 

FilterWater.com CQE-CO-02107 

FilterWater.com CQE-CO-02108 

US Water Systems 370-HUR-1X170FL 

TEKLEEN Automatic Filters Inc. ABW4-LP 

FilterWater.com CQE-CO-02109 

FilterWater.com CQE-CO-02110 

FilterWater.com CQE-CO-02111 
UV Disinfection 

US Water Systems 150-FLCS-1000 

US Water Systems 150-FLCS-2000 

Clean Water Systems & Stores, Inc. CS000340 

Clean Water Systems & Stores, Inc. CS000460 

Supplier Model Number 

Raindance Water Systems PRO 10 

US Water Systems 408-USWUV 

Raindance Water Systems PRO 20 

Raindance Water Systems PRO 30 

Raindance Water Systems 650652 H+ PLUS 

US Water Systems 656-UV50B 

US Water Systems 656-UV60B 

US Water Systems 656-UV80B 

Raindance Water Systems 660002-R K+ PLUS 

US Water Systems 656-UV100B 
Serva Pure D322 
Serva Pure D338 
Serva Pure D428 
Serva Pure D438 

Chlorine Disinfection 

US Water Systems 150-FLCS-1000 
US Water Systems 150-FLCS-2000 
Clean Water Store CS000340 
Clean Water Store CS000460 
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6.3. Water Minimization Checkpoints (from previous SCBG, included for convenience) 

Tier I – Water Minimization Checkpoints 
SCBG Water Reduction Study 

Employee Engagement – These items are to help make a water conscious work environment. 
□ Educate all employees on the costs associated with water use at the facility. 

□ Implement the Employee Awareness Workbook and Tracking System.  (LEI provided) 

□ Standardize production dry clean-up procedures and expectations. 

□ Adjust receiving tank levels to minimize repeated overflows.  

□ Institute a leak reporting system that will quickly and efficiently mitigate unnecessary 
water loss. 

□ Institute an excessive overflow reporting system and action plan that will quickly and 
efficiently mitigate unnecessary water loss.  

□ Appoint employees (or floor managers) on each shift as a "Water Use Manager" to 
ensure employees are adhering to water minimization expectations. Include water 
reduction tactics on an end of shift checklist. 

Hoses and Spray Bars 
□ Include hose nozzle checks in monthly inspections to ensure they are intact and working 

properly. 

□ Annually, review use and needs of each hose to determine where high pressure/low 
flow hoses would be appropriate.  

□ Standardize flow rates from each spray bar system to the minimum necessary.  

□ Implement quarterly reviews to ensure spray bars are performing consistently at the 
standardized rates. 

Sanitation 
□ Implement quarterly reviews of sanitation processes and hose use expectations.  

□ Implement annual review of SSOP for reduction possibilities with regards to water 
(and/or chemical). 

□ Include turning off of all running filling nozzles, hoses, spray bars on end of shift check 
lists. 
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Tier II – Water Minimization Checkpoints 
SCBG Water Minimization Study 

□ Recirculate all blanching, fluming, and washing water to earlier stage in same process. (SQF Code, 
Edition 7.2 - Module 11.5.2) 

□ Switch all heating and cooling systems from single pass to multiple pass systems. 

□ Switch all defrost systems to hot gas defrost (instead of water). 

□ Replace all hoses and nozzles with low flow and/or high velocity nozzles, as applicable. 

□ Collect and recirculate final rinse water for initial rinse cycles. Develop quick check system to 
determine when it needs to be dumped.  

□ Collect and reuse caustic wash water, as applicable. Develop continuous, quick check system to 
determine when it needs to be dumped.  

□ Install automated valves and float switches in tanks, flumes, etc. (at adjusted tank levels for 
minimizing overflow, Tier I). 

□ Determine ways to collect unavoidable overflow water (e.g. sieves) for recirculation. 

□ Replace transport flumes with conveyers, where applicable.  

□ Annually, evaluate all systems to determine cost effectiveness of switching to “dry” or “steam” 
processes (e.g. blanchers, peach peeling, etc.) 

□ Collect and recirculate/reuse pump discharge water (non-contact use).  
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6.4. Water Reuse Treatment Technology Analysis (from previous SCBG, included for convenience) 
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1.0  Introduction and Project Summary  
Lakeshore Environmental, Inc. (LEI) received funding under the Specialty Crop Block Grant 
(SCBG) Program as administered by the United States Department of Agriculture (USDA) and 
Michigan Department of Agriculture and Rural Development (MDARD) to analyze the treatment 
and disposal or reduction of food processing wastewater through aspiration, atomization, and 
evaporation (collectively referred to herein as “aspiration”).  This technology has been 
effectively used in other applications and has been found to decrease the volume of 
wastewater that would otherwise be treated and released to the ground surface (or 
groundwater) through various means.  This report represents a final summary report of work 
completed from the initial preparation through work performance and data analysis of the 
grant-funded study from a period of October 2015 to February 28, 2017.  

The food processing facilities that were chosen for this study have groundwater discharge 
permits, low to medium volume discharge, and provide easy access in a remote location.  The 
potential application of this technology is significant for Michigan’s vegetable and fruit 
processing industry because seasonally, and year round, substantial amounts of wastewater are 
produced.  Ranges of wastewater production can be anywhere from thousands to millions of 
gallons per day.  The cost to manage, treat, and dispose of this wastewater is a burden to all 
specialty crop food processors but especially to rural facilities due to their inherent distance 
from publically-owned wastewater treatment facilities.  Furthermore, many of Michigan’s 
Specialty Crops are harvested in two to four week periods during the year resulting in seasonal 
peak treatment and discharge demands.  This peak cycling forces food processors to design 
oversized treatment systems to handle the flow on the disproportionate high volumes.  Ideally, 
this study will demonstrate that smaller systems are justified for normal operation and 
wastewater aspiration, atomization, and evaporation can be effective to assist in the treatment 
of wastewater during peak fluxes. Successful demonstration of wastewater discharge will 
establish this concept as a viable disposal method with the food processing industry and the 
Michigan Department of Environmental Quality (MDEQ) who regulates the permitted discharge 
of treated wastewater in the state.  

Contributing parties to this study include: 

• Lakeshore Environmental, Inc. (LEI) 
• Four Michigan food processing companies 
• MDARD and MDEQ 
• Evaporative Solutions (SMI) 
• C.W. Machine Worx 
• Melching Inc.  
• Dust Boss, Dust Control Technology 

  
Work has been conducted and samples have been collected in support of the study.  This report 
represents the required Final Performance Report and summarizes work conducted through 
the conclusion of the project. 
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2.0 Activities Performed 
2.1 Preparation and Background 
The grant was issued to LEI in October 2015 and project work specific to this grant study 
commenced shortly thereafter.  The participant list was finalized in July 2016. 

The wastewater aspiration (or “aerosolization”) method has been widely used and accepted for 
landfill leachate in many states, including Michigan.  The process involves pumping the leachate 
to an aspirator under pressure then releasing the water through nozzles near a large 
fan/turbine, which creates a fine mist that is sprayed into the air over a liner. Through this 
process, liquids are rapidly atomized and evaporated, volatile contaminants are volatilized, and 
solids that are precipitated fall to the ground where they are captured by a liner (often 
discharged directly over the open landfill cell).  Also, this method has been employed by other 
industries, including mining and municipal wastewater, especially in areas with low ambient 
relative humidity and higher temperatures.  Normally, aspiration, atomization, and evaporation 
take place directly over treatment and finishing lagoons at these locations. 

The project has been designed to further test this technology with food processing wastewater 
and to determine the best climatic conditions for wastewater aspiration, the tolerance of the 
system for various wastewater strengths, flow rates, and whether the presence of solids could 
potentially clog the nozzles.  

Steps that have been taken to-date include: 
1. Selected four locations:  

o Facility A - Antrim County, Michigan (sweet cherries and brine cherries) 
o Facility B - Grand Traverse County, Michigan (cherries, dehydrating, and IQF) 
o Facility C - Oceana County, Michigan (general “re-pack” operations) 
o Facility D - Benzie County, Michigan (apple pack season only) 

2. Selected and purchased a weather station to monitor optimal weather conditions for 
the projects performance 

3. Created a wastewater influent/effluent analysis plan with correlating parameters 
4. Selected and purchased two liners for catching the solids(and precipitate) from 

aspiration 
5. Researched, quoted, and obtained various filters for wastewater pre-filtration 
6. Researched, quoted, and studied the logistics of the purchase/rental of a portable 

aspirator 
7. Assessed the power requirements for various machines operating on electricity rather 

than self-contained (onboard) diesel power supplies 
8. Conducted a small-scale pilot study (proof of concept) using a portable snow machine 

and compressor combination 
9. Conducted three full-scale studies using a medium-sized aspirator 
10. Conducted two full-scale studies using a large-sized aspirator 
11. Collected and compiled raw laboratory and field analytical information  
12. Data evaluation and summary of results 
13. Development of wastewater feasibility conclusions 
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2.2 Targets 
The target (goal) was to demonstrate wastewater aspiration as an effective disposal method for 
Michigan specialty-crop food processors and to demonstrate that wastewater aspiration is an 
acceptable disposal method at a variety of food processing sites with high-strength wastewater 
during peak wastewater production periods (typically summer/fall).   

2.2.1 Performance Measure 
The performance of this project has been measured (interpreted) through an analysis of the 
feasibility of the proposed technology at a variety of food processing facilities, each with 
individual wastewater chemistry.  LEI personnel tested the technology at each participating 
processor during various seasons (summer and fall) and production schedules by collecting 
wastewater (influent) samples at each facility during each season, collecting aspirator 
precipitate samples (effluent), and tracking potential limiting factors (temperatures, soils, 
odors, flow rates) of the proposed technology as a wastewater disposal method.  

This has never been done before, therefore, we have no comparison numbers.  However, 
wastewater samples; influent flow measurements; runoff measurements; weather data; and 
general observational data was recorded at each participating facility and results were 
compared to raw wastewater and groundwater discharge standards where applicable. 

Parameters for analysis included nitrogen (nitrate, nitrite), ammonia as nitrogen, total inorganic 
nitrogen, chloride, sodium, iron, manganese, and phosphorus.  Also, biochemical oxygen 
demand (BOD) and field measurements of dissolved oxygen and pH were used for comparison 
purposes.  These parameters can be reviewed in Table 3 for comparison.   

This study represents a “pure science” research project that will present a pass or fail 
determination on function, followed by a determination on efficiency and efficacy of parameter 
reduction.  Ultimately, the greatest measure of performance is to demonstrate whether 
wastewater aspiration is an acceptable disposal method at a variety of food processing sites 
with high-strength wastewater quality during peak wastewater production periods (typically 
summer/fall). 

2.3 Study Design 
This work has been completed at no cost to the selected facilities and will aid the facility in the 
safe treatment and disposal of wastewater for the brief periods we will be onsite.  In summary, 
to accomplish our target, LEI designated the work to be accomplished in three main phases: 

1. Pilot Study: Set-up a small-scale version of the study in order to work out the 
fundamental equipment requirements, filtration needs, and pressure and flow 
requirements. 

(This phase was conducted at Facility C on July 6-7, 2016.) 

2. Minor Full-Scale Test: Building upon the work completed in the pilot study, LEI returned 
to the original and additional facilities with another slightly larger wastewater aspirator.  
This phase duplicated the Pilot Study but was conducted with equipment that Michigan 
specialty crop processors were more likely to purchase. 

(This phase was conducted at Facilities A, B, and C on July 18-20, 2016.) 
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3. Major Full Scale Test: LEI returned to the selected facilities to complete a third test using 
a much larger wastewater aspirator.  This represented the largest aspirator that is 
readily available to processors and truly put the theory to the test. 

(This phase was conducted at Facilities B and D on October 3-5, 2016.) 

Depending on the weather and arrival time on Site, each study period extended over multiple 
days to enable the collection of additional weather-based information. 

3.0 Results and Accomplishments 
As discussed above, accomplishments in the initial reporting period included the selection of 
study participants; the selection of a filtration system; liner system; pump; aspirators; and the 
execution of all three field phases (the final phase occurred in early-October).  Pages of detailed 
field notes were taken and 22 samples were collected and analyzed at a state-certified 
laboratory.  A review of comparative lagoon and liner samples collected at each facility and 
phase can be found in the charts that have been included in Appendix A. 
 
3.1 Assessment of Technology 
The study used three types of machines; a small scale snow making machine, a medium sized 
machine, and a large sized machine.  The contributing factors that led to the choice of these 
machines for wastewater aspiration were their size, design, and a source of power.   

Phase I 
In the first phase of the project, a small scale snow making machine, the CHS Snowmaker 
Cornice II, was paired with an Ingersoll-Rand 185 cubic feet per minute (CFM) towable air 
compressor was used to create a fine mist.  Primarily, this phase focused on the mechanics of 
hose configuration, placement of the liner at the site relative to the machine, and the 

correlation of the weather cycle throughout the operation of the study.  Various rates of water 
and air ratios were tested to generate droplet size for longest throw distance and maximum 
evaporation throughout the solar cycle.  Consequently, though the basis of the study design 
was still applied, the throw angle could not be adjusted beyond set-up.  

Phase II 
The configuration adjustments concluded from Phase I led to a more efficient and systematic 
approach for Phase II.  During Phase II, LEI employed a Company Wrench CWX-D1003M  “Dust 
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Regulator” that was a self-contained device 
operating on a 1-liter, liquid-cooled, 3-cylinder 
Kohler diesel engine; LEI personnel had good 
success with this medium sized machine.  
Phase II, Facility B excelled in having the 
greatest flow rates in concurrent with high 
solar intensity and low relative humidity.  The 
equipment used, combined with favorable 
weather conditions, created the best outcome.  
In particular, the aspirator used is designed to release water under pressure through a single 
diffuser near the outlet of a large fan/turbine, which created a fine mist that was sprayed into 
the air over a liner.  Optimal flow rates ranged from 11-14 gal/min during peak solar intensity 
and temperature periods (14:00-17:45) during the study.  As a result, an average of 2 gal/min of 
liner run off was measured during this time, which represented a reduction in wastewater 
volume of 82 to 85%.  

Phase III 
For the final phase of the study, LEI rented a Dust Destroyer 300 (currently manufactured by 
CW Machine Worx as a HAWK 300-80-D) the large sized machine was specified to support a 
water flow between 12 and 23 gal/min under 40 to 150 PSI water pressure.  On Site, the 
performance was measured at a maximum of 14 gal/min with effluent of 20 PSI.  These results 
were due to the poor mechanical performance of the machine which only had half of the 
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nozzles in working order.  Nonetheless, Facility D had outstanding weather from 12:00 to 14:00 
with peaked solar intensity of 776 watts/meter2.  The maximum throw distance was measured 
to be approximately 375 feet and there was little to no precipitant collecting on the liner.   

3.2 Wastewater Chemistry 
Wastewater samples were collected directly from the source wastewater lagoon for 
comparison to the water that was precipitated onto the liner following the aspiration process at 
various times throughout the day.  Post-aspiration wastewater samples were collected from the 
water pooled on the liner.  These samples were placed in laboratory-provided containers and 
field readings were collected for dissolved oxygen, pH, specific conductance, temperature, and 
oxidation-reduction potential (ORP).  Following the field phases, this data was compared 
against source wastewater to determine the effects of aspiration on the wastewater.  Each 
lagoon sample collected had site specific preexisting conditions that the aspirated samples 
were compared to.  Noted in Table 3, exceedances of post aspiration water samples were 
generally associated with lagoons of preexisting exceeding or near exceedance conditions.  A 
full review of the liner and lagoon field data collected can be found in Appendix CB, lab reports 
of the samples collected can be found in Appendix D. 

3.3  Meteorological Conditions 
The ideal conditions included high temperature, low relative humidity, and high solar intensity.  
Other weather variables included wind direction and speed along with cloud coverage.  Both of 

these components had constantly fluctuated 
throughout the solar cycle.  Of the eight total field days 
performed the three phases, there were only two 
instances of adverse weather conditions that halted 
operations: during these conditions, work was 
completed as rainstorms approached the study site.   

Typically, run time for optimal weather conditions at 
each site during each phase was accomplished over 
multiple days.  It was found that travel time and set up 
took longer than anticipated and conflicted with 
weather observations from morning until noon.  
Therefore, the solution was to set up and run the 
system from midday to evening.  In order to observe 
the system during morning weather conditions, the 
machine, liner, and hoses were kept in place the 
evening prior.  This was done for Phase I at Facility A 
and for Phase II at Facility B and C.  For Phase III, 

commute and set-up were completed the evening prior, the system was run during peak 
conditions the following day, then disassembled after completion and transported to the next 
facility for set up where it ran for the next full day.   A full review of the daily meteorological 
data collected can be found in Appendix B. 

Phase II at Facility B observed a maximum flow rate at the highest solar intensity between 
14:00-16:00 at 11 gal/min with solar intensity of 875 watts/meter2.   
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3.4 Directed Research Conclusions 
As discussed above, the primary target (goal) for this project is, “does it work?”  To answer this 
question, we reflected on the field performance to answer the following questions: 

1. What level of filtration is required to allow the aspirator to function properly? 
• Minimal filtration was required for the aspirators to function properly.          

The filtration system was eliminated after the first facility of Phase II. 
2. Does the water aspirate and go away or just precipitate onto the liner?   

• Depending on weather, water had a higher chance of precipitating onto the liner 
when there was high humidity, low solar intensity, and cloudier skies. 

3. If it precipitates, is the water quality improved (relative to before aspiration) or 
worsened due to evaporation?   

• Analysis of the precipitated water collected on the liner after evaporation was 
inconclusive and varied facility to facility. 

4. What parameters are expected to be volatile?  
• Ammonia was expected to be volatile.  However, the concentration of ammonia 

increased at all facilities during each phase.  This could be a result of the 
wastewater concentrating (reduced water content by volume) faster than 
volatilization or nitrification.   

5. What parameters are expected to result in higher concentration? 
• The data supports that sodium and chloride consistently have higher 

concentrations due to water evaporation.  This represents worse wastewater 
quality.  Other increases in concentration, such as nitrate, are an indication of 
improving the wastewater quality.  Source wastewater streams already high in 
sodium and chloride are not ideal for wastewater aspiration. 

6. What weather conditions (i.e.: cloud cover, wind speed and direction, temperature, etc.) 
permit the most effective application of the technology? 

• Little to no cloud cover, directionally consistent and neutral wind, high 
temperature, high solar intensity, and low humidity will permit the most 
effective application of this technology. 
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7. What machine will perform the best resulting in the highest evaporation to precipitation 
ratio?  

• The expected machine to have a higher evaporation to precipitation ratio could 
not be decided since each machine had favorable components.    

8. Will an aspirator machine make a cost effective solution to the Sites in question?  
• Possibly, please see Table 2 for comparative machine costs. 

9. Will different aspirator machines work better than others at specific sites?  
• Analytical results were inconclusive about whether different aspirator machines 

at the same site received different results. 
• LEI made visual observations that indicated certain machine settings were idea 

at creating the best mist and atomization result; this was carefully controlled in 
the field by adjusting water flow and fan speeds. 

10. How can the aspirators be powered in these remote locations? 
• Ideally, an electric power source would be used for the aspirators to be powered 

in these remote locations.  Diesel is more efficient than gas, if electricity is not 
available for the machine or location chosen.  

11. Where should the aspirator mist be directed, back into the lagoon or onto a field? 
• In a permanent setting, the aspirator mist should be directed back into the 

lagoon.  Though the water will be changed chemically.  Over time this may lead 
to have greater concentrations which could exceed permit limitations.  

12. Would the concentration of key analytical parameters in the wastewater lagoon exceed 
permit limitations if the precipitated water was recycled back into the lagoon? 

• Concentrations of certain chemical parameters in the wastewater lagoon will be 
concentration and could exceed permit limitations if the precipitated water is 
recycled back into the lagoon.  From what was observed, there was a general 
increase in all constituents measured.  This technology does not appear suited 
for low volume, high strength wastewater streams. 

 
3.5 Analytical Review 
Data review and interpretation has concluded that:  
 
Facility A: This site was visited during Phase II. Two of the samples taken were nearly identical, 
therefore, the data is inconclusive. The precipitated wastewater sample collected in the 
morning was less concentrated than the precipitated sample collected in the afternoon.  
Examples of this trend: 
 

Constituent (mg/L) Lagoon – Phase II 10:00 18:00 
Phosphorous, Total 1.5 3.2 8.4 

Sodium 61 62 68 
Chloride 160 170 210 

Ammonia <0.020 0.039 0.078 
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Facility B: At this location, the minor and major full scale machines were used for a full day 
each.  The data shown reflects that concentrations which were already elevated only became 
higher; such as sodium and chloride.  Other analytical results were inconsistent and revealed 
the post-aspirated water to be either increasing or decreasing in concentration.    
 

Constituent (mg/L) Lagoon – Phase II 11:00 15:00 18:00 
Sodium 740 930 990 880 
Chloride 490 590 620 570 

 
Constituent (mg/L) Lagoon – Phase III - 13:15 16:15 

Sodium 230 - 300 300 
Chloride 300 - 380 400 

 
 
Facility C: During Phase I and II, the earlier in the day the sample was collected off the liner, the 
more similar it was to the comparative lagoon sample.  Due to two phases and multiple days of 
performance, there was an increased trend in solar intensity the more concentrated the 
analytical constituents became.  
 

Constituent (mg/L) Lagoon – Phase I 11:15 14:40 16:05 17:10 
Sodium 100 130 110 140 100 
Chloride 77 95 87 110 80 

 
Constituent (mg/L) Lagoon – Phase II - 14:00 16:15 18:00 

Sodium 110 - 200 130 150 
Chloride 80 - 150 98 120 

 
Facility D: This site was only visited during Phase III.  Two of the samples taken were nearly 
identical, therefore, the data is inconclusive.  Lakeshore personnel were only on site running 
the system from mid-morning until mid-afternoon.  Work concluded early due to weather 
interference.  All metals and other analysis tested increased in concentration in both 
precipitated samples in comparison to the lagoon. 
 

Constituent (mg/L) Lagoon – Phase III 12:40 15:00 
Phosphorous, Total 0.54 1.5 1.7 

Sodium, Total 41 83 99 
BOD 93 600 600 

Chloride 57 110 110 
Nitrate <0.020 0.078 0.092 
Nitrite <0.020 <0.020 <0.020 

Ammonia <0.020 0.11 0.092 
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3.6  Field Performance  
To further investigate wastewater aspiration, the following items were monitored in order to 
assess the different equipment types being studied:  

1. Performance and ease-of-use of the three aspiration machines  
• The minor and full scale machines that were used required some training from 

the dealer who provided the equipment. The mechanics were straightforward 
for operation.  The field activities performed were with ease due to the control 
panels being clearly labeled for adjusting the angle and speed.   

2. Field evaluation of aspirator nozzle designs that to generate optimal water droplet size 
to evaporation ratio 

• The minor full-scale machine that were used had optimal field performance in 
demonstrating a consistent water droplet size that assisted in maximum 
evaporation.  Regardless of the wastewater being used, the major full-scale 
machine had mechanical issues which consisted of clogged nozzles which 
created a challenging attempt at achieving optimal water droplet size.  
Consequently, these difficulties made for a greater run-off and a poor 
evaporation ratio. 

• LEI made regular adjustments to the equipment to assure ideal mist and 
atomization results; this was carefully controlled by adjusting water flow and fan 
speeds. 

3. Collected source water (raw wastewater) and effluent (precipitate) samples throughout 
the solar intensity cycle 

• Samples were collected throughout the day in order to find a correlation, if any, 
of weather to analytical results.  

4. Used various flow rates for optimized evaporation capacity throughout the solar 
intensity cycle 

• Slight fluctuations were made throughout the solar intensity cycle to attain 
optimized evaporation capacity for each machine used. 

5. Site-specific influent/effluent flow rate 
• The flow meter reading was recorded every 15 minutes of the operation in order 

to calculate the flow rate in gallons per minute. 
• As noted above, regular adjustments were needed to maintain constant rates. 

6. Observation of precipitate collection on the liner 
• Precipitation collection varied by facility and machine used.  There were 

modifications to the liner at Facility A due to uneven ground in the capture zone.  
Sandbags were oriented to create a pool for sample collection.  

7. Weather station data was recorded every quarter hour 
• Weather data was recorded every quarter hour to find, if any, correlations 

between the weather and the constituents measured.  
8. Precipitate field data (temperature, dissolved oxygen, pH, specific conductance) was 

recorded every half hour 
• Field data was recorded every half hour from the pooled, aspirated wastewater 

on the liner.  If there were multiple pools on the liner, a different location was 
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chosen.  After each reading was collected, lakeshore personnel squeegeed off 
the liner so the next sample corresponded with the weather and time duration 
experienced. 

9. Field data for raw wastewater was recorded upon arrival and at sample time 
• Field data for raw wastewater from the lagoon was recorded upon arrival and at 

sample time.  For some facilities, lagoon field data was taken throughout the day 
of performance. 

10. Liner and aspirator orientation (relative to wind direction) 
• In relation to the wind direction perceived, the aspirator was oriented upwind 

with the liner laid out in the anticipated throw zone.  
11. Estimates of liner runoff for flow reduction comparison 

• It was difficult to capture a quantified liner run-off for flow reduction 
comparison.  Since the liner was laid flat on uneven ground, there were pooling 
areas in multiple locations that interfered with a run-off ‘channel’ to measure.  
Also, the liner could never capture all of the aspirated water that was coming 
from the machines due to changes in wind direction.  General measurements 
were made and noted throughout the day of operation. 

 
3.7  Other Information 
Resources, such as multiple machine rental facilities and SMI Evaporative Solutions were 
explored in the initial research.  We learned from the representative at SMI Evaporative 
Solutions that either high speed fans or special nozzles are used to perform water fracturing or 
water atomization, respectively.  Also, temperature and air humidity are two weather 
dependencies for optimal use of their technology.  Filtration is not used with the nozzles and 
fans chosen for machine design.  Ultimately, there can be up to 66 GPM with 30%-75/80% 
reduction at their facilities.   

LEI assessed medium to large-scale aspirators available from other sources as well.  Dust Boss 
Dust Control Technology offered several electrical units for rent or purchase that would suit 
many food processing facilities.  These devices, however, operated on three-phase 480-volt 
power, which was to be obtained at the facility or supplied by an accompanying industrial 
generator.  High voltage electrical power is frequently in short supply or totally unavailable at 
many rural facilities.  As a result, the rental or purchase of specialized generation equipment 
would be necessary.   

 

4.0 Outcomes: Is Wastewater Aspiration Feasible? 
Now that field operations have concluded, general results and observations noted are: 

• Existing technology is available for use or re-purposing for wastewater aspiration 
• Optimal aspiration and atomization of wastewater is a result of fine-tuning each 

machine through managing air and water flow rates 
• Optimal volatilization/evaporation efficiency occurs during higher temperatures with 

lower relative humidity 
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• Optimal volatilization/evaporation efficiency occurs during higher temperatures with 
higher solar intensity  

• Wastewater aspiration appears to increase the concentration of sodium and chloride 
• Use of temporary or portable liners is not practical due to the weight and difficulty of 

use 
• Electrical power availability is a limiting factor for many rural Michigan food processors 
• Filtration was not necessary and was eventually eliminated for the wastewater being 

used 
• Recommended for rural areas due to the smell and distance of overspray 
• Site specific in reference to the existing concentrations of lagoon constituents 

 
The following discusses each study’s periodic successes for why wastewater aspiration is a 
viable source of reducing wastewater volumes in rural food processing facilities: 
 
4.1 Phase I: Pilot Study/Small Scale Version 
The probability that this small scale technology will be used at food processors is limited due to 
low outtake flow and evaporation rates.  Both Phases of the pilot study had multiple days of 
operation.  During this time, weather was ideal.  The maximum flow rate observed was 4 
gal/min.  Also, there was approximately a 25 foot throw distance.  So, theoretically, this 
machine could be used in locations where neighbors are relatively close and where odors need 
to be controlled.  Snowmaker machines cost from $900-$2,500 to own.  New portable/towable 
air compressors cost over $12,000 to purchase but often, the system can run off the facility’s 
surplus air supply.  Air flow rates of around 50 to 100 cubic feet per minimum are required for 
portable snow machines. 

4.2 Phase II: Minor Full-Scale Test 
Technology, analytical results, and field assessment would make this machine a more practical 
choice for food processors to use in wastewater aspiration.  The three facilities where this unit 
was used each had high flow rates reaching a maximum: Facility A - 11.5 GPM, Facility B - 10.5 
GPM, and Facility C - 14 GPM.  The throw distance observed reached nearly 150 feet.  In 
addition, the mist greatly fluctuated with changing wind direction and speed.   

The machine used in the demonstration at the facilities was diesel powered and would cost 
$19,734 to own new.  An option to rent is also available for $1,800 a month.  Additional costs 
for transportation and a trailer to be used were not included.  The price to own, rent, and 
operate can be evaluated in Table 2.   

Yes, this would be a great addition to treating high quantities of wastewater at rural food 
processing facilities that have low strength sodium and chloride concentrations, enough power 
to sustain the equipment, and optimal weather.  

4.3 Phase III: Major Full-Scale Test 
Gauging the last phase was challenging since the major, full-scale machine used had some 
performance issues that interfered with measuring its potential.  The throw distance exceeded 
300 feet while generally staying consistent in direction throughout wind variability.  This was 
the only machine that had an overall greater concentration of all analyses tested.  During 
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demonstrations, the machine that was used at the facilities was diesel powered and would cost 
between $75,000 and $90,000 to own new.  An option to rent is also available for $2,800/week, 
and $12,000/month.  Additional costs for transportation and a trailer to be used were not 
included.  The price to own, rent, and operate can be evaluated in Table 2. 

Yes, this would also be a great addition to treating high quantities of wastewater at rural food 
processing facilities that have low strength sodium and chloride concentrations, enough power 
to sustain the equipment, and optimal weather. 

5.0 Contact Personnel 
Readers of this report are encouraged to contact LEI as follows: 

 Project Supervisor:    Jason Poll – jayp@lakeshoreenvironmental.com 

 Project Field Director:  Shelby Bush – shelbyb@lakeshoreenvironmental.com 

Both staff can also be reached by calling LEI’s main office number at 1-800-844-5050. 

6.0 Additional Information 
For further information on equipment used as part of this study, please contact LEI and/or visit 
the following websites: 

www.lakeshoreenvironmental.com/SCBGProjects 

www.chssnowmakers.com 

www.companywrench.com/equipment/dustsuppression-cwmachineworx/about/ 

www.evapor.com 

www.dustboss.com 

www.neptunewash.com/evaporators/ 

8.0  Conclusions 
In support of the Specialty Crop Block Grant, LEI accomplished as study to assess the 
applicability and effectiveness of wastewater aspiration, atomization, and evaporation at 
various Michigan specialty crop food processing facilities.  Fieldwork portions of the study were 
conducted in the summer and early fall of 2016.  Materials and equipment were purchased and 
shipped to LEI Grand Haven office, which allowed rapid deployment of the study team when 
the crops were ready.  The three planned fieldwork phases have been completed and individual 
work performance concludes that, yes, wastewater aspiration is beneficial to food processors in 
order to reduce peak seasonal wastewater accumulation.  However, facilities with high-strength 
wastewater (elevated sodium, chloride, and ammonia for example) may struggle with this 
technology since it will result in a concentrating effect on these chemicals possibly making the 
wastewater too strong to land apply. 

Finally, based on the various devises assessed as part of this study, LEI has determined that 
electrical high to medium volume aspirators are ideal since they require the least amount of 
maintenance.  These devices typically require three-phase 480 volt power sources which may 
be difficult to obtain in the rural settings where many of Michigan’s specialty crop food 
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processing facilities are located or where existing electrical infrastructure is already at full 
utilization.  In these instances, the seasonal rental of diesel aspirators is recommended to 
handle peak wastewater flows. 

 
 
Technical Report is on the Lakeshore Environmental website: 
 
Lakeshore Environmental | 15-620 WW Aspiration Final Perf Report FULL LEI-MDARD

http://www.lakeshoreenvironmental.com/?attachment_id=1149
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Specialty Crop Block Grant—Wastewater Aspira on 

 Facility A ‐ Antrim County, Michigan (sweet cherries and brine cherries) 
 Facility B ‐ Grand Traverse County, Michigan (cherries, dehydra ng, and IQF) 
 Facility C ‐ Oceana County, Michigan (general “re‐pack” opera ons) 
 Facility D ‐ Benzie County, Michigan (apple pack season only) 
 

Lakeshore Environmental, Inc. (LEI) received funding under the Specialty Crop Block Grant (SCBG) Program as administered by the United States Department of Agriculture (USDA) and 

Michigan Department of Agriculture and Rural Development (MDARD) to analyze the treatment and disposal of food processing wastewater through aspira on and evapora on.  

 

This study demonstrated that wastewater aspira on is an effec ve method to reduce wastewater 

volume at food processor sites with low‐strength peak wastewater flows.  This study also iden fied 

methods for equipment selec on based on water flow and electrical availability. 

Accomplished Goal 
Pilot Study: Set‐up a small‐scale version of the study in order to work out the fundamental 

equipment requirements, filtra on needs, and pressure and flow requirements. 

(This phase was conducted at Facility C on July 6‐7, 2016.) 

Minor Full‐Scale Test: Building upon the work completed in the pilot study, LEI returned to the 
original and addi onal facili es with another slightly larger wastewater aspirator.  This phase 
duplicated the Pilot Study but was conducted with equipment that Michigan specialty crop 
processors were more likely to purchase. 

(This phase was conducted at Facili es A, B, and C on July 18‐20, 2016.) 

Major Full Scale Test: LEI returned to the selected facili es to complete a third test using a much 
larger wastewater aspirator.  This represented the largest aspirator that is readily available to 
processors and truly put the theory to the test. 

(This phase was conducted at Facili es B and D on October 3‐5, 2016.) 

The ideal condi ons included high temperature, low rela ve humidity, and high solar intensity.  

Other weather variances included wind direc on and speed along with cloud coverage.    

All of these components constantly fluctuate throughout the solar cycle.  In the table below, 

  solar intensity can be seen to increase, peak, and decrease throughout the day  

Cons tuent (mg/L) Lagoon – Phase II: Facility A 10:00 18:00 

Phosphorous, Total  1.5  3.2  8.4 

Sodium  61  62  68 

Chloride  160  170  210 

Ammonia  <0.020  0.039  0.078 

Cons tuent (mg/L) Lagoon – Phase II: Facility B 11:00 15:00 18:00 

Sodium  740  930  990  880 

Chloride  490  590  620  570 

Cons tuent (mg/L) Lagoon – Phase III: Facility B 13:15 16:15 

Sodium  230  300  300 

Chloride  300  380  400 

Cons tuent (mg/L) Lagoon – Phase I: Facility C 11:15 14:40 16:05 17:10 

Sodium  100  130  110  140  100 

Chloride  77  95  87  110  80 

Cons tuent (mg/L) Lagoon – Phase II: Facility C 14:00 16:15 18:00 

Sodium  110  200  130  150 

Chloride  80  150  98  120 

Cons tuent (mg/L) Lagoon – Phase III: Facility D 12:40 15:00 

Phosphorous, Total  0.54  1.5  1.7 

Sodium, Total  41  83  99 

BOD  93  600  600 

Chloride  57  110  110 

Nitrate  <0.020  0.078  0.092 

Nitrite  <0.020  <0.020  <0.020 

Ammonia  <0.020  0.11  0.092 

The three planned fieldwork phases were completed and individual work performance concludes that, yes, wastewater aspira on is beneficial to food  
processors in order to reduce peak seasonal wastewater accumula on.  However, facili es with high‐strength wastewater (elevated sodium, chloride, and  
ammonia for example) may struggle with this technology since it will result in a concentra ng effect on these chemicals possibly making the wastewater too 

strong to land apply within permit limits.  
To conclude, a er evalua on of the three different phases and machines used during this study, opera ons should be performed during summer months using 

low strength (sodium and chloride concentra on) wastewater and availability of three‐phase 480 volt electric power source. 
Thus, wastewater aspira on is an acceptable element to wastewater management at food processing sites. 

 

 

 

Food Processors Involved 

At various  mes throughout the day, wastewater samples were collected directly from the source wastewater 

lagoon for comparison to the water that was precipitated onto the liner following the aspira on process.  

Each lagoon sample collected had site specific preexis ng condi ons that the aspirated samples were  

compared to.  Exceedances of post aspira on water samples were generally associated with lagoons of  

preexis ng exceedance or near exceedance condi ons.  

In the charts and tables pictured, the facili es lagoon sample is compared to precipitated samples throughout 

the day to be er understand the correla on between weather and concentra ons of analyses.   

Phase I: Pilot Study/ Small Scale Phase II:  Minor Full‐Scale Test Phase III:  Major Full‐Scale Test 



PROJECT TITLE – MARQUETTE FOOD CO-OP - The Marquette Food Co-op Specialty 
Crop Cooking Classes - FINAL 
 
PROJECT SUMMARY 
An overlooked facet of food access is acquiring cooking skills.  Without practice and training in 
the preparation of specialty crops, there is little hope of convincing people to purchase and 
consume more of them.  The Marquette Food Co-op (MFC) Specialty Crop Cooking Class 
series is a project aimed at boosting specialty crop sales by introducing cooking techniques, 
recipes, and the crops themselves, to both adults and children.  Classes were offered free of 
charge in the MFC cooking classroom as well as at the area Farmers Market.  By building the 
cooking classes around one or two specialty crops for each session, participants were able to 
gain hands-on experience with several recipes and techniques.  By combining the resources of 
the grant and the MFC’s resources, this project introduced specialty crops and enhanced 
cooking skills to over 400 people, including 30 children.  83% of market vendors felt their sales 
were positively affected by the market demonstrations. 87% of participants stated they were 
more familiar with the specialty crop in question and its preparation after the class, and 98% 
stated that because of the class they would purchase the specialty crop again.   
 
PROJECT PURPOSE 
Despite an ever growing preoccupation with dieting and health, the United States continues to 
struggle with high obesity rates and chronic, preventable diseases.  Most alarmingly, lifestyle-
related chronic diseases usually associated with adults, such as type 2 diabetes, are becoming 
more prevalent in children.  The “Standard American Diet,” namely a diet with little emphasis on 
the fruits and vegetables which comprise specialty crops, is demonstrably among the root 
causes of this epidemic.  Most Americans are aware of the long-term health risks associated 
with a diet lacking in these specialty crops, but continue to make food choices which are based 
in convenience instead of nutrition. Among the many barriers preventing more Americans from 
making healthier eating choices is the simple fact that preparing healthy food is a sorely under 
taught and underutilized skill set.  If more Americans had access to instruction and practice in 
preparing specialty crops, they would be much more likely to consume them regularly, thereby 
improving their diet and health.  Another primary effect would be an increase in consumer 
demand and sales of these specialty crops, thereby providing a substantial benefit to specialty 
crop producers, processors, vendors, distributors, and retailers. 
 
As a community-owned and values-centered enterprise, the Marquette Food Co-op (MFC) has 
an expressed interest in making our community healthier and in seeing local producers and 
vendors succeed.  As a business based in part on the sale of specialty crops, MFC also has a 
financial stake in enhancing the salability of specialty crops in our community.  We know from a 
previous study that more than 85% of MFC shoppers do additional shopping elsewhere, so 
aside from our own interest, we expect to see an increase in specialty crop sales at both 
competing retail locations and farmers market vendors.  By using cooking classes to raise 
awareness and boost skills related to specialty crop preparation, an immediate effect in 
specialty crop familiarity and local specialty crop sales can be evinced through surveying the 
class participants.   
 
Marquette Food Co-op Specialty Crop Cooking Class Objectives: 

• Increase participant familiarity with a greater variety of specialty crops 
• Increase participant specialty crop preparation skills 
• Increase participant specialty crop purchases 
• Increase local sales of specialty crops as a result of more informed consumers 



  

 
Project Activities 
The MFC Specialty Crop Cooking Class series took three forms: 

1. Seasonal Produce Cooking Class 
2. Food Demonstrations at the Downtown Marquette Farmers Market 
3. Cooking Classes with Lake Superior Youth Village 

The objectives of each of the three were the same, but with different specific demographics in 
mind.  The ‘Seasonal Produce Cooking Class’ was a free cooking class held in the MFC 
cooking classroom and was targeted at participants who had a desire to increase their cooking 
skills and who may or may not have had prior familiarity with specialty crops, but perhaps were 
not able to afford the usual MFC cooking classes, which typically charge a fee.  The Market 
Demonstrations were targeted at participants who were already consumers of specialty crops at 
some level (this assumption is based on the fact that they were already shopping at the Farmers 
Market) but who wanted to expand their knowledge of specialty crops and thereby enhance their 
market experience.  Because of several benefit programs offered at the Farmers Market, 
including Hoop Houses for Health, Project FRESH, and Double up Food Bucks, there has been 
an increase in benefit-eligible shoppers making regular trips to the Downtown Marquette 
Farmers market.  This group of newer market shoppers is our major target audience within the 
market-attending demographic.  The Lake Superior Youth Village cooking classes were targeted 
at children from families of lower income.  The children were bussed from the “Youth Village,” a 
YMCA-run after-school and summer activity center located in Lake Superior Village, which is a 
subsidized, low-income housing community located in Marquette. 
 
The cooking classes which took place at MFC were conducted in a fashion similar to other MFC 
cooking classes, with several recipes featured, instructional periods, and hands on components.  
The “Local Food, Global Flavor” seasonal produce classes were centered on a particular 
specialty crop (potatoes, for example) which was a component of each recipe featured.  In this 
way, the class participants were given several different avenues through which the specialty 
crop being featured could be introduced into a regular meal plan. 
 
The Food Demonstrations at the Downtown Farmers Market were interactive food tasting 
demonstrations which consisted of educational explanations of specialty crop varieties, as well 
as tips on purchasing and preparing these foods.   
 
The Lake Superior Youth Village cooking classes were similar to the seasonal produce classes 
in overall format, including hands-on food preparation segments, but had more basic nutrition 
information as well as more training related to making healthy food choices.  The children were 
bussed from the Youth Venter to the MFC classroom using grant funding. 
 
All three class forms included a survey for participants in order to assess their effectiveness.  
Promotion for these events were funded with was conducted through the Marquette Food Co-op 
and included dissemination of handbills and posters as well as an advertisement placed in the 
local newspaper for the Farmers Market Demonstrations.  
 
Seasonal Produce Cooking Class “Local Food, Global Flavor” – October 2015 – October 
2016 

• Total class sessions offered: 13 
• Total class attendance: 173 
• Total class time: 32.5 hours 

Food Demonstrations at Downtown Marquette Farmers Market – July 2015 – October 2016 



  

• Total food demonstration sessions: 4 
• Total estimated food demonstration audience: 200 
• Total demo time: 10 hours 

Cooking Classes with Lake Superior Youth Village – July 2016 – August 2016 
• Total class sessions offered: 6 
• Total aggregate attendance: 89 

o (note: this figure is a tally of total attendance, with many children attending more 
than one class) 

• Total class hours: 12 hours 
 
GOALS AND OUTCOMES ACHIEVED 
Overall goals for the project: 

• Goal 1: Increase participant familiarity with a greater variety of specialty crops 
o Increase participant specialty crop preparation skills 

• Goal 2: Increase participant specialty crop purchases 
o Increase local sales of specialty crops as a result of more informed consumers 

Each of the three forms of the class series relied on a survey after the course as a performance 
measure in order to determine effectiveness.  Because the three forms of the classes had 
different target demographics and formats, some have slightly different survey questions, 
benchmarks, and data measures.  Note: each class of the series was somewhat unique and the 
survey data here is cumulative. 
Seasonal Produce Cooking Classes 

• Overall Benchmark data measure: % of participants with previous familiarity with 
preparing the specialty crop  

o No familiarity – 17% 
o Some familiarity – 48% 
o Quite familiar – 35% 

• Goal 1 outcome data measure: % of participants who were more familiar with how to 
prepare the specialty crop after the class 

o No more familiar – 0% 
o Somewhat more familiar – 0.3% (two responses in total project) 
o Yes, more familiar – 97.7% 

• Goal 2 outcome data measure: % of participants who said they would buy this produce 
in the future 

o Yes – 100% 
o No – 0% 

 
In addition to collecting quantitative data with our surveys, we also gave participants an 
opportunity to write out answers, with the following as guidelines: 

1. Name one new thing that was learned in the class. 
2. Do you have any suggestions for improving our classes? 
3. Do you have any suggestions for future classes? 
4. Do you utilize any food assistance programs? 
5. How did you learn about the class? 
6. [Open comment space] 

 
These questions allowed us to ascertain what participants found valuable, and to improve future 
classes. Since the Marquette Food Co-op regularly offers food programming, we like to know 
what other topics people want to learn about to better serve the public in the future.  Asking 
about food assistance programs gave us some indication of the demographics we were working 



  

with, and provided our community partners with a snapshot of how effective their outreach was 
with us.  We had fewer participants who utilize food assistance programs than we anticipated.  
Our class evaluations for the seasonal produce series clearly demonstrate that participants 
found great value in the classes. Here are a few highlights from the qualitative portion of the 
survey: 
 
     - “I've never eaten chard, never even heard of ramps.” 
     - “All was new to me. Even the basic terminology was helpful.”  
     - “I didn’t know the large variety of greens available and ways to use them other than basic 
salads.” 
     - “I came here hating cabbage and beans but LOVED everything in this class,”  
     - “I learned about the versatility of herbs. Herbs are more than a garnish or pesto.”  
     - “Thank you. I feel like these are recipes I can really do.” 
 
Food Demonstrations at the Downtown Marquette Farmers Market 

• Overall Benchmark data measure: % of participants with previous familiarity with 
preparing the specialty crop 

o No familiarity – 35% 
o Some familiarity – 42% 
o Quite familiar – 23% 

• Goal 1 outcome data measure: % of participants who were more familiar with how to 
prepare the specialty crop after the demonstration 

o No more familiar – 5% 
o Somewhat more familiar – 10% 
o Yes, more familiar – 83% 
o No response – 2% 

• Goal 2 outcome data measure: % of participants (both with prior familiarity and 
without) who said they would buy this produce in the future 

o No – 2% 
o Yes – 98%  

• Goal 2 outcome data measure: % of participants who had used this produce in the 
past and would buy it again the future as a result of the demonstration 

o No – 6% 
o Yes – 94% 

• Goal 2 outcome data measure: % of market vendors who said more of the produce in 
the demonstration was sold as a result of the food demonstration 

o Yes – 46% 
o Somewhat – 31% 
o No – 19% 
o No response – 4% 

 
The key to the Farmers Market Demonstrations effectiveness in promoting the sale of specialty 
crops came from participants’ ability to purchase the products from local vendors at the market 
nearly simultaneously to being introduced to them through the demonstrations.  The benefit of 
the demonstrations was measurable across multiple vendors at the market, and it is reasonable 
to assume that much of the impact felt continues both for Farmers Market vendors as well as 
other retail locations as the participants expanded knowledge persists and continues to affect 
their specialty crop consumption.  A vendor survey allowed all market vendors to fill out a 
survey, even those who did not have the featured specialty crop included in the food 
demonstration for sale.  One vendor stated in the survey that they felt food demonstrations 



  

helped the market overall, whether the vendor had that product or not.  A few more survey 
quotations from the “suggestions” section of the vendor survey: 
     - “People really thought it was a great experience! Lots of comments!” 
     - “Thank you, do a cucumber tasting too” 
     - “Great presentation- helps sales dramatically” 
     - “Wonderful demo! Great idea and people were very intrigued by sampling all different 
squashes together.”   
Cooking Classes with Lake Youth Superior Village (participants aged 6-16) 

• Overall benchmark data measure: % of participants with previous familiarity with 
specialty crop 

o Yes, familiar – 58% 
o No familiarity – 42%  

• Goal 1 outcome data measure: % of participants who stated they knew more about the 
produce and how to prepare it after the class 

o Yes, more familiar – 81% 
o No – 19% 

• Goal 2 outcome data measure: % of participants who stated they would eat the 
produce again in the future 

o Yes – 80% 
o No – 20%  

• Goal 2 outcome data measure: % of participants who stated they would ask their 
family to make and eat food with this produce 

o Yes – 72% 
o No – 28% 

The Lake Superior Youth Village cooking class segment of the project was particularly fun and 
enjoyable.  It was also another success with respect to accomplishing the goals of the grant.  By 
increasing their familiarity with specialty crops through tasting and enjoying the foods, we have 
may have helped to create lifelong specialty crop consumers.  What’s more, we exceeded our 
own predictions with respect to how willing the children would be to introducing the foods in 
question to their families.  Almost three in four students said they would ask their family to make 
food with the produce in question.  Upon speaking with YMCA staff, we were happy to learn the 
classes tied into, and increased interest in the gardening project among the children who 
attended.  We also were able at one point to follow up with some students at a different event 
on how they felt about the class.  The students were excited about the cooking curriculum they 
had picked up and were eager to share the information with their classmates when they 
recognized the same instructor from the prior classes. 
 
Conclusions and Recommendations 
Overall, we consider this grant-funded class series to be a resounding success in regard to our 
stated target goals. We feel that the speed at which these classes were filled to capacity, the 
success in reaching our targets of increasing familiarity, and the additional feedback from our 
surveys easily demonstrate overall success.  It is clear that there is adequate community 
demand, that there is a clear need for cooking education to support the sales of specialty crops, 
and that the Marquette Food Co-op is able to deliver high-quality seasonal produce classes that 
both increase participant familiarity with specialty crops and will support future sales of these 
crops.   
 
This conclusion is bolstered by feedback from the Farmers Market administration who saw 
substantial benefits from our project and expressed interest in integrating our food 
demonstrations into bigger events for the market, including more tastings, seasonal growing 



  

information, specials from prepared food vendors who feature the specialty crops, and perhaps 
children’s activities.  A vendor survey allowed all market vendors to fill out a survey, even those 
who did not have the featured specialty crop included in the food demonstration for sale.  In 
addition to asking the vendors if they thought they sold more product as a result of the food 
demonstration, they were also asked if they felt that they sold more produce overall as a result 
of the food demonstration.  This way, in addition to measuring our progress toward our target 
goals, we also have more information for the market administration regarding the overall 
effectiveness of food demonstrations, and be more able to assess if other specialty crop sales 
were increased because of activities around food at the market.   
 
Similarly, feedback from students at the YMCA-sponsored Youth and Family Center has been 
very positive.  The director of the program, who has since moved on to another organization, 
has expressed interest in creating similar classes for youth at the new organization. 
Based on our benchmarks for familiarity prior to the classes, it is clear that there is a need to 
educate people on both the diversity of specialty crops as well as techniques that enable them 
to prepare the produce in question.  Based on the data we collected, we can say with 
confidence that we effectively increased familiarity with specialty crops and helped to increase 
their sales through the trainings we offered.   
 
BENEFICIARIES  
This project had two main groups of beneficiaries.  The primary specialty crop group that 
benefitted from this project consists of farmers, specifically those that sell through the Marquette 
Food Co-op and the Downtown Marquette Farmers Market.  These farmers had the benefit of 
their specialty crop products being introduced to new potential consumers.  Currently there are 
14 vendors who supply the Co-op with specialty crops covered in this grant.  The Downtown 
Marquette Farmers Market has 21 vendors who sell specialty crops, though not all of them were 
present for each demo.  
 
Furthermore, these consumers gained skills that would increase their ability to utilize the 
specialty crops on a regular basis.  In addition to the producers of the specialty crops, the 
Marquette Food Co-op, as well as all other specialty crop retailers in the area will see the 
benefit of increased specialty crop sales.  We know from a previous study that more than 85% 
of MFC shoppers do additional shopping elsewhere, so it’s safe to expect that in addition to 
benefitting the Marquette Food Co-op, there is an increase in specialty crop sales at both 
competing retail locations and farmers market vendors. 
 
The second group which benefitted from this project consists of the participants of the classes, 
who were able to gain increased knowledge and skills pertaining to specialty crops at no cost to 
themselves.  The financial benefits of cooking one’s own meals is noteworthy, as are the 
personal health benefits of eating a diet more rich in a variety of seasonal and locally grown 
vegetables. 
 
LESSONS LEARNED 
Budget and Timeline 
The budget has been different than expected.  We knew we would be under budget in regards 
to the grocery budget because our original budget proposal included all grocery purchases.  A 
condition of the grant was that only the specialty crops would be purchased with grant money. 
The amount was never adjusted to reflect this change.   
Additionally, we overestimated the amount of labor that would be necessary to maintain this 
program, and had a member of the staff that was supposed to work on the program leave our 
organization.  We were still able to create high-quality programming with less preparation time 



  

than expected by using recipes and demonstration plans that were already developed by the 
MFC with some adjustments.  This being said, some activities would have benefitted from an 
additional staff person, particularly the market demonstrations.  The extra money in the budget 
has allowed us to increase the amount of programming we offer without asking for any extra 
funds.  A timeline adjustment was approved to offer classes in October 2016 to make up for 
those that were cancelled in the beginning of the grant cycle.  This problem had a positive 
outcome—it allowed us to reach more people than originally anticipated.  
 
Seasonal Produce Cooking Classes 
We had originally hoped to fill the class primarily with people who receive food assistance 
through programs such as SNAP, Hoop Houses for Health, or WIC programs.  We began our 
first outreach efforts by distributing posters and handbills to our community contacts who help 
administer such programs.  Using this tactic, our first classes on winter squash had to be 
canceled due to lack of participants.  Once we advertised the classes through more traditional 
routes we filled the classes easily. 
 
We have noticed that with our regular MFC classes, free classes are more likely to have 
participants register and then not show up, than for classes with a charge.  The grant-assisted 
free classes averaged about 3 no-shows per class.  Participants were sent emails 48 hours 
before the class to remind them they were registered.  Feedback from participants in the class 
showed most people did not see these emails.  For future classes, reminder calls, as well as an 
email would be most effective to maximize attendance, especially since we had extensive 
waitlists and some who wanted to participate never were able to make a class. 
 
Not all participants in the classes filled out surveys, and the question choices for measuring the 
Seasonal Produce class series turned out to be less clear than we anticipated.  However, the 
majority of participants did fill out the surveys.  Classes where the number of participants 
differed from the number of surveys turned in have been noted in additional information section. 
From our experience with previous classes, it is normal that some people forget to fill out or turn 
in the survey, or they have to leave early and don’t finish the survey.  
 
In the survey, instead of choosing one of the two options, some participants answered both 
question options.  Using two questions turned out to be confusing for some participants, so 
some survey results for that question are somewhat distorted. 

1. Would you buy this produce in the future? 
OR 

2. If you have used this produce before, are you more likely to purchase this produce 
again because of this class? 

However, the same information can be assessed by evaluating how many responses were no, 
or left blank.  In these surveys, every participant answered the questions, and none of them 
responded no.  Because of this calculating our target goal of 75% or more participants affirming 
they will buy the specialty crops in the future is still straightforward despite the fact that some 
respondents misunderstood the survey format.  The intention was that respondents would 
answer only one of the questions so that we would be able to assess how we affected potential 
sales with those completely unfamiliar with the specialty crop and those with some familiarity 
with the specialty crop separately.  We would then be able to add the responses together to 
assess if we met our target.  Our target was that overall, 75% of respondents would answer yes 
to these questions.  Between the two questions, 100% of all survey respondents, in every class, 
reported that they would buy the featured specialty crop in the future.  By the time we 
recognized this issue, we were unable to change the survey because we had already used this 



  

survey in other classes.  We didn’t want the data collection to be compromised by changing our 
collection methodology partway through.  
 
Food Demonstrations at the Farmers Market 
Estimated attendance:  With the exception of the demonstration in September, in which market 
attendance was drastically affected by a storm, all the food demonstrations were very well 
attended.  All printed literature was taken at these events, which gives a better understanding of 
the numbers of people that were interested in this event, as opposed to the survey result.  
 
Survey numbers tend to be far lower than people actually engaging at the booth, since people 
like to be free to move about the market.  Additionally, staffing changes at the Marquette Food 
Co-op meant that instead of two people attending the market to work on this demonstration, 
only one person was available to be sent.  The volume of traffic visiting the booth made it 
difficult for the presenter to be able to attend to customer questions and sampling while also 
making sure people were filling out their survey.  As an example, on one market day, 50 recipe 
booklets about summer squash and fresh herbs were picked up, in comparison to only 14 
surveys filled out and returned.  
 
One valuable lesson gained from administering these grant funded food demonstrations was 
how best to structure the demonstration so that vendors can see definitive results.  Two of the 
food demonstrations focused on recipes that emphasized particular produce, such as summer 
squash.  Unless the customer mentioned the food demonstration, vendors were not able to 
gauge whether the sale was a direct result of the food demonstration or not.  One of the food 
demonstrations was a tomato tasting. This demo most definitively showed the power of 
sampling to promote sales, and created a sense of excitement at the market that was centered 
around a particular specialty crop.  Letting participants taste the samples and learn the names 
and stories of the tomatoes available at market created an extremely educated shopper.  The 
customers were able to go directly to the vendor to request a specific variety of tomato.  All the 
tomatoes were marked as to which vendor they came from so customers could purchase 
exactly what they had tasted.  When the customer asked the vendor for “the Mortgage Lifter” 
(an heirloom tomato varietal) or a pint of Sungolds for example, the vendor knew that that sale 
was a result of the food demonstration.  Customers were also given recipes for utilizing the 
tomatoes, which helped sell other produce not sampled but used in the recipes given out. 
 
Lake Superior Youth Village Cooking Classes 
 The benchmark for this grant component was far enough off from its prediction to merit 
acknowledging here. We anticipated the children to have only 20% familiarity with the specialty 
crops, and instead they reported 57% familiarity.  This made achieving our stated goal of a 75% 
increase in familiarity impossible.  Ultimately, it is our opinion that many of the children may 
have misrepresented their prior familiarity with the produce in question. 
This did not affect the primary purpose of the grant— to support specialty crop sales. Though 
the students were perhaps quite familiar with the many specialty crops covered in the class 
(carrots, tomatoes, etc), they certainly did not have the skill set to prepare these foods. 
Providing them with the skill set needed to cut the produce, allowing them to taste a carrot 
roasted with dill for the first time— these sorts of activities were new to all but a couple of the 
students. The staff at Lake Superior Youth Village even learned tricks for increasing their use of 
specialty crops for student meals and snacks, such as adding greens to smoothies. Though our 
benchmark prediction was inaccurate, we more than met our goals when assessing the 
students’ willingness to both eat and prepare the food again. 



CONTACT PERSON 
Sarah Monte – Marquette Food Co-op Outreach Director – (906) 225-0671 ext. 723. 
 
ADDITIONAL INFORMATION 
 
 
 















chickpea pancakes with 
leeks, squash, & yogurt  

 found at bonappetit.com (serves 4)
You can also sub 1 cup leftover cooked squash for the 
grated squash. Just stir into the batter, smashing as you 
go but leaving a few larger chunks.

• 6 T olive oil, divided 
• 1 medium leek, white 
and pale-green parts only, 
chopped 
• ½ t kosher salt, plus more
 • Freshly ground black 
pepper 
• 1 C grated peeled squash 
(such as butternut or 

kabocha)
 • 1 large egg 
• ¾ C chickpea flour
• ¼ t baking powder 
• ½ C plain yogurt 
• ¼ C coarsely chopped 
• fresh parsley 
• flaky sea salt (such as 
Maldon) 

Heat 2 T oil in a large skillet, preferably nonstick, over medi-
um-high. Add leek, season with kosher salt and pepper, and 
cook, stirring occasionally, until leek is softened and starting 
to brown, about 4 minutes. 

Add squash and season again. Cook, stirring often, until 
squash is cooked through and softened, about 4 minutes. 
Transfer vegetables to a plate and let cool. Wipe out skillet 
and reserve. 

Meanwhile, whisk egg, chickpea flour, baking powder, 1 T 
oil, ½ t kosher salt, and ½ C water in a medium bowl; season 
with pepper and let sit 5 minutes for flour to hydrate. Stir 
vegetables into batter just to coat. 

Heat 1½ T oil in reserved skillet over medium-high. Add 
batter by the ¼-cupful to make 4 pancakes, gently flattening 
to about ¼” thick. Batter should spread easily—if it doesn’t, 
thin with a little water. 

Cook until bottoms are lightly browned and bubbles form on 
top, about 4 minutes. Use a spatula to carefully flip pancakes 
over and cook until browned and cooked through, about 2 
minutes longer. Transfer to a plate and tent with a sheet of 
foil to keep warm. 

Repeat with another 1½ T oil and remaining batter. 

Serve pancakes topped with yogurt, parsley, sea salt, and 
pepper. 

Do Ahead: Leek and squash can be cooked 2 days ahead; 
cover and chill. Batter can be made 1 day ahead; cover and 
chill.
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Interested in taking one  
of our cooking classes?

Visit www.marquettefood.coop for details on all 
our upcoming classes and workshops.

The Marquette Food Co-op
No membership required  •  Fresh food daily, 8 to 9

906-225-0671  •  www.marquettefood.coop
502 W. Washington,  Marquette, MI 49855
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Lake Superior Youth Village Cooking Class Evaluations 

  

Did you know about 
this produce before 

this class? 

Do you know more about this 
produce and how to prepare it 
after participating in this class? 

Would you eat this produce 
again in the future? 

Would you ask your family to make 
and eat this food with you? 

  

 

Yes No Yes No Percentage 
increase in 
familiarity 

Yes No Affirmative 
percentage 

Yes No Affirmative 
percentage 

  

Lesson 1 - 23 
participants 

10 (43%) 13 (56%) 14 (60%) 9 (39%) 17% 23 0 100% 19 4 83% 
  

    

Lesson 2 - 19 
participants 

10 (53%) 9 (47%) 17 (89%) 2 (10 %) 36% 8 11 42% 5 14 26% 
  

      

Lesson 3- 18 
participants 

12 (67%) 6 (33%) 17 (94 %) 1 (5%) 27% 18 0 100% 17 1 94% 
  

      

Lesson 4- 7 
participants 

4 (57%) 3 (43%) 6 (86%) 1 (14%) 29% 3 4 43% 4 3 57% 
  

      

Lesson 5 - 10 
participants 

5 (50%) 5 (50%) 6 (60%) 4 (40%) 10% 8 2 80% 7 3 70% 
  

      

Lesson 6 - 12 
participants 

9 (75%) 3 (25%) 11 (92%) 1 (8%) 17% 12 0 100% 12 0 100% 
  

      
Average Percentage 
for entire series 

58.00% 42% 81% 19% 23%     77.50%     72% 

  
 



 SCBG Seasonal Produce Class Survey Tabulation      
Date Class 

title 
Atte
ndan
ce 

  Were you 
already familiar 
with this 
produce?    
Cumulative survey 
number and percent 
are listed. 

  Do you know more 
about this produce 
and how to prepare 
it after participating 

in this class? 
Cumulative survey number 

and percent are listed. 

  Would you 
buy this 

produce in 
the future? 

  OR if you 
have used 
it before, 
are you 

more likely 
to 

purchase it 
again 

because of 
this class? 

  How many 
participants use 
the following? 

  How did you hear about the class?   
    

    Yes No Som
ewh
at 

  Ye
s 

N
o 

Som
ewh
at 

Yes 
Res
pon
se % 
Cha
nge 

  Y
e
s 

N
o 

% 
that 
will 
pur
cha
se 
this 
pro
duc
e 
agai
n 

  Y
e
s 

N
o 

% 
that 
alre
ady 
buy
s 
this 
pro
duc
e 
but 
will 
be 
mor
e 
likel
y to 
pur
cha
se 
due 
to 
this 
clas
s 

  S
N
A
P 

H
4
H 

D
U
FB 

W
IC 

  U
P
H
P 

Y
M
CA 

F
B 

C
o
-
o
p 

Co
-
op 
E
m
ail 

Co
-
op 
Ev
en
t 

New
spap
er 

Even
tbrit
e 

W
or
d 
of 
M
ou
th 

Po
ste
r 

Wher
e? 

    

2/10
/201
6 

Cabb
age 

12   9 
(75
%) 

2 
(17
%) 

1 
(8%) 

  12 
(10
0%
) 

0 0 25
% 

  3 0 25
% 

  9 0 75
% 

  0 0 0 0     2 1 3   2     3 1 YMC
A, Co-
op 

(health & 
Wellness 
fairx2) 

                                                                    
    



3/2/
2016 

Onio
ns & 
Garli
c 

13   5 
(38
%) 

2 
(15
%) 

6 
(46%
) 

  13 
(10
0%
) 

0 0 62
% 

  6 0 46
% 

  7 0 54
% 

  0 0 0 0       1 3 2       5 2   
    

                                                                      
    

3/9/
2016 

Pota
toes 

20 
(13 
evals
) 

  6 
(46
%) 

2 
(15
%) 

5 
(39%
) 

  13 
(10
0%
) 

0 0 54
% 

  1
3 

0 100
% 

  7 0 54
% 

  0 0 0 0     3 1 1   2 2 1 7 1 Minin
g 
Journ
al 

 
One 
group 
had to 
leave 
early 
w/o 
filling 
out 
survey 

                                                                          
    

3/30
/201
6 

Cabb
age 

12 (8 
evals
) 

  1 
(12
.5
%) 

3 
(37
.5
%) 

4 
(50%
) 

  8 
(10
0%
) 

0 0 87.
50
% 

  8 0 100
% 

  4 0 50
% 

  1 0 0 0     2   1 3   1   1     
    

                                                                          
    

4/6/
2016 

Onio
ns & 
Garli
c 

14 
(12 
evals
) 

  8 
(67
%) 

3 
(25
%) 

1 
(8%) 

  11 
(92
%) 

0 1 
(8%) 

25
% 

  1 0 8%   1
2 

0 10
0% 

  1 0 0 0     1       1 6   2 1 Minin
g 
Journ
al (2), 
MQT 
Mont
hly 
(2), 
poste
r at 
heads
tart 

    

                                                                          
    

4/20
/201
6 

Pota
toes 

11 (8 
evals
) 

  4 
(50
%) 

1 
(12
.5
%) 

3 
(37.5
%) 

  8 
(10
0%
) 

0 0 50
% 

  4 0 50
% 

  4 0 50
% 

  0 0 0 0           3 2 4   1   Minin
g 
Journ
al, 1 
for 
MQT 

    



Mont
hly 

                                                                          
    

4/27
/201
6 

Sprin
g 
Gree
ns 

15   3 
(20
%) 

3 
(20
%) 

9 
(60%
) 

  14 
(93
%) 

0 0 73
% 

  1
5 

0 100
% 

  8 0 53
% 

  0 0 0 0         2 6 2 1 2 3   Co-op 
class 
sched
ule 
onlin
e (2), 
Blue 
Cross 
Blue 
Shiel
d 
email 

    

                                                                          
    

5/4/
2016 

Sprin
g 
Gree
ns 

10   1 
(10
%) 

2 
(20
%) 

7 
(70%
) 

  10 
(10
0%
) 

0 0 90
% 

  1
0 

0 100
% 

  5 0 50
% 

  0 0 0 0   1       1   6   1   MQT 
Mont
hly 
(2), 
Minin
g 
Journ
al 

    

                                                                          
    

5/12
/201
6 

Fres
h 
Herb
s* 

14 
(13 
evals
) 

  4 
(31
%) 

1 
(8
%) 

8 
(62%
) 

  12 
(92
%) 

0 1 61
% 

  1
3 

0 100
% 

  8 0 61
% 

  0 0 0 0         1 2 2 3 1 4   Minin
g 
Journ
al 

    

                                                                          
    

5/18
/201

6 

Fres
h 
herb
s 

11 
(10 
evals
)   0 0 

10 
(100
%)   

10 
(10
0%
) 0 0 

100
%   

1
0 0 

100
%   9 0 

90
%   0 0 0 0       1   3 4     3 1 

Co-op 
websi
te     

                                                                              

10/2
1/20

16 

Wint
er 
Squa
sh 

11 
(11 
evals
)   0 

2 
(18
%) 

9 
(82%
)   

10 
(91
%) 0 

1 
(9%) 

91
%   

1
1 0 

100
%   7 0 

64
%   0 0 0 0   1       1 1     1   

Co-op 
websi
te, 
PW     



Librar
y, 
Event 
Brite 

                                                                              

10/2
5/20

16 

Ferm
ente
d 
Food
s 

17 
(16 
evals
)   

11 
(69
%) 

1 
(6
%) 

4 
(25%
)   

15 
(94
%) 0 

1 
(6%) 

25
%   

1
6 0 

100
%   

1
3 0 

81
%   3 0 1 0       3   2 1     10   

Co-op 
calen
dar     

                                                                              

10/2
6/20

16 

Wint
er 
Squa
sh 

13 
(13 
evals
)   

2 
(15
%) 

1 
(8
%) 

10 
(77%
)   

13 
(10
0%
) 0 0 

85
%   

1
3 0 

100
%   

1
2 0 

92
%   0 0 0 1   1       4 1 3   2   

Event 
Brite, 
Co-op 
websi
te, 
TV6     

                                                                              

Averages for 
whole class 
series                                                  
Percentage 
of people 
already 
familiar with 
featured 
specialty 
crop 

33% 
famili
ar,     
51 % 
some
what 
famili
ar, 
and 
16% 
unfa
milia
r 

Number and 
percentage of 
people who knew 
more about the 
specialty crop and 
how to prepare it 
after the classes 

97
.0
% 

Number & 
Percentage of 
people who 
will buy this 
produce again 

79
%* 

Number & 
Percentage of 
people who 
already buy 
this produce 
but are more 

likely to buy it 
after this 

series. 

67%
* 

                       



*100% of respondents answered that they will purchase the featured specialty crop in the 
future. Participants were supposed to only answer one of the two questions regarding 
purchasing - one for if they don't purchase the produce and on for those that sometimes have 
purchased in the past. Since some answered both questions, the numbers, when added 
together are more than the total number of participants. Thus, they can't be added together but 
appear to be less than our target goal. This abberation is easily worked around by analyzing how 
many negative respsonses there were compared to the number of surveys turned in. This is 
especially easy to analyze since no respondents answered no in any of the classes. 

                       

                                         
*This class was scheduled for 
5/11/16 but changed due to illness                                    

 

 



Class   One thing new that 
was learned 

  Suggestions for 
improvement 

  Suggstions for 
future classes 

  Comments         
  

Cabbage   learned a lot about different 
dishes 

  Offer more often, 2 or 3 times 
a month 

      Definitely do it again         
  

2/10/2016       Excellent, I really enjoyed it!       Class was great. Instructor 
knowledgeable. Very 
informative 

        
  

        Thank you! This was 
awesome! 

                
  

                          
  

Onions & 
Garlic 

  Roasting garlic to eat with toast 
or cracker, delicious! 

  Simplify a little. Felt 
overwhelmed at cooking time 

  More like this one. 
Something I use everyday but 
teaching me to use it in new 
ways. 

            
  

3/2/2016   How naan is made   Not easy to improve. Prep & 
execution were very good. 

  Any and all, from all cultures             
  

    Everything! Making chapati, 
paranthan, baked garlic and 
onions, wow! 

  longer on a Saturday? Or 
maybe 2 nights? 

  Dressings for salads             
  

    Guacamole   Maybe one less recipe?   Any             
  

    Different ways to use the same 
ingredients, new cooking tips & 
techniques. 

  Longer time? It goes so fast   Fish, root vegetables   It was all so good. I loved 
roasted onions and garlic 

        
  

    Most of these skills   None needed   More like this             
  

    Soaking onions to make the 
flavor more mild 

  More Sarahs!   Fresh local fish             
  

    Soaking Onions & chopping and 
cooking kale stalks 

  More condensed. I liked all 
the dishes but felt there was 
one too many recipes 

  Meat             
  

    Chopping techniques   Great   German cooking             
  

    Don't peel ginger   Too many recipes   Sushi, baking             
  

    How to roast garlic and onions   NA   Sausage making             
  

    Cilantro, never tasted before. 
Marinated onions are beautiful. 
What garam masala is 

  More focused   More vegetarian Indian foods             
  

    NA   NA   Class on tomatoes, carrots, 
peppers 

            
  



                          
  

Potatoes   The many different uses of 
potatoes. No idea they could be 
used with Indian spices 

  Very informative, you can tell 
Sarah really knows what she's 
talking about. Very helpful if 
you have questions. 
Welcomes conversation with 
people. I love these classes! 

  Stir Fry             
  

3/9/2016   How to use spices       meat dishes             
  

    All new to me. But even the basic 
terminology was helpful 

  Mirror for seeing what is in 
the skillet 

  Making Ice Cream, Mexican 
food, Awesome lunch meals 

            
  

    Everything was new to me. I 
didn't expect the potatoes to be 
used in these forms 

  Class was great, Sarah was 
awesome. More classes would 
be great 

  Anything would be good             
  

    How to make peirogies, what 
za'atar and sumac are 

  Can't   Scones, bread, canning             
  

    using a cheese grater with ginger   Wonderful   Fresh herbs and greens             
  

    I learned one too many things!!! 
Enjoyed learning about the 
proper way to cook food to get 
the most out of them 

  More! Classes!   More hands on 
classes.Having everyone do 
the process would be 
beneficial. 

            
  

    I didn't realize the attendees 
would participate in preparing 
the meals. It was great to be so 
involved 

  I don't see how it can be 
improved or made any better 
than it is now. Sarah 
presented herself in a very 
positive and knowledgeable 
manner 

  Italian, Greek, Japanese             
  

    Making dressings with yogurt   A mirror over the instructor 
stations 

                
  

    I have only made frozen, store 
bought perogies in the past. It 
was so much fun to make from 
scratch 

  it couldn't, it was perfect.                 
  

    how awesome Middle Eastern 
food is 

  More classes   Root Veggies             
  

    Root vegetables can make a 
great salad, how to make 
perogies 

  Repeat the sessions!   I would like to see squash. 
Finding new ways to eat it.  

            
  

    Adding yogurt to a dough       Intro to spices             
  



                          
  

Cabbage   Came here hating cabbage & 
beans but LOVED everything 

  Can't think of anything, 
informative 

  Any             
  

3/30/2016   Didn't like cabbage, but the way 
it was made, it made it taste 
better 

  Nothing, fabulous   Any             
 

          
   

    Olive oil isn't always healthy*   None   More local foods classes             
  

    Fermented, refrigerated cabbage 
stays good for months. Learned 
more than that, just had to 
choose one. 

  Not much! This was 
exceptional. If I had to say, I 
guess a little more on the 
nutritional information of the 
food cooked. 

  Indian food. More local 
veggies/fruits 

  Thank you!         
  

    All cabbage dishes were new   Install an overhead mirror 
above stove and mixing area 

  Herbs and spices             
  

    Different spices, tips on oils and 
heating them, correct way to cut 
cabbage, roasting and heating 
mustard seeds, many things. 

  Install an overhead mirror 
above stove and mixing area 

  Stir fry, vegan & vegetarian             
  

    How economically you can cook 
with cabbage deliciously, how oil 
is heated, different types of oils 
and types. 

  To be told not to eat before 
coming! Include dessert. : ) 

  How to cut up meat/whole 
chicken, deer, venison, 
starting seeds indoors 

            
  

    How to brown mustard seeds   Nothing   Beans             
  

                          
  

                          
  

                          
  

                          
  

                          
  

                          
  

                          
  

Onions & 
Garlic 

  I never roasted garlic or eaten it, 
or number of things we ate 
tonight. 

  None   Any             
  

4/6/2016   Don't peel ginger or soak beans   Excellent already   More of them             
  

    Don't peel ginger, the family 
name of onions and garlic. 

  Make it longer!   Red Meat             
  



    Salt and cold water to get rid of 
strong flavors of onion. 

  None   Dessert             
  

    All the spices   Tell people they will eat so 
they come hungry 

  ??             
  

    Curry is not curry   Great   Fruits             
  

    how to really construct a curry. 
Lots of info about spices and how 
you cook/don't cook onions, the 
effects on flavor and nutrition. 

  it was great, lots of interesting 
details 

                
  

    I like Indian food       French cooking             
  

    How to make onions less 
pungent 

  it was perfect   Any             
  

    The pith of the jalapeno is the 
hot part 

  More hands-on   Whole wheat             
  

    Normally use most of the 
ingredients in Mexican or Italian, 
never made Indian before 

  make it longer   Italian, Mexican             
  

    Cooked onions lose some 
nutritional properties 

  Can't think of a thing   This was great             
  

                          
  

Potatoes   How to make pierogies   Use different potatoes, petit, 
sweet, purple 

  Any, a tofu recipe             
  

4/20/2016   Great recipes       More international             
  

    How to use all the spices   Perfect   As many as possible             
  

    I really like Indian food   Sarah is great   Scandanavian             
  

    making pierogies   All good   ??             
  

    how to roast potatoes another 
than I'm used to 

                    
  

    Working with more spice   Not at all                 
  

    Don't peel carrots   No comments, great class!   Thai- Pad Thai, Pad See Lew, 
Indian- samosas, Pho class 

            
  

                          
  

Spring 
Greens 

  Ramps, Asparagus, Viniagrette   Perfect!   Vietnamese             
  

4/27/2016   Spanakopita       native American cooking             
  



    Agitating olice oil makes it bitter       Thai, Middle Eastern             
  

    What Grana Padana is   It can't! Maybe only if you 
make Abbey come back to 
help! 

  Canning, Bread Making             
  

    Why it's better to take longer to 
brown the onions 

                    
  

    The large variety of greens 
available and ways to use them 
other than basic salads 

  Can't be improved because we 
got to participate in the 
recipes. 

                
  

    Ways to use chard, what a ramp 
looks like, green soup is thing you 
can make 

  Nothing, it was perfect!   Cooking fish, Native 
American dishes, 
Canning/preserving your CSA 

            
  

    How to use the woody ends of 
asparagus, to exchange 
sunflower seeds for pine nuts in 
pesto 

  Thanks for doing the prep 
work, it really helps 

  Raw meals now that it is 
warmer, dishes with cheese 

            
  

    how to use asparagus ends       Thai food with coconut milk, 
Pad Thai, Samosas 

            
  

    Green soup was delicious and 
nutritious, chard stems are good 

      Greek             
  

    Love the asparagus cream! 
Ingenious! 

  Good prep beforehand, great 
dishewasher keeping 
everything clear, Thank you! 
Like the funny personal 
stories. 

  Russian             
  

    Lots! Never would have thought 
to use the woody asparagus ends 
to make dressing 

                    
  

    About why darker plants get that 
way, from different 
environmental stressors 

  A massage, haha!                 
  

    A new salad dressing, how to 
make it home made 

                    
  

    What a ramp is, how olive oil can 
get bitter 

  Thank you, I feel like these are 
recipes I can really do. 

                
  

                          
  



Spring 
Greens 2 

  Flag Folding, Bulgarian feta, 
sunflower seeds for pine nuts, 
pesto pizza 

  Great   Knife skills   Great set-up and family 
style table and stations 

        
  

5/4/2016   Cooking can be party   ?   More!             
  

    What spanakopita is   Perfect, more hands on?   low sodium soups             
  

    I've never eaten chard, never 
even heard of ramps 

  none   Any             
  

    What to do with asparagus 
stalks, herbs in salad, chard 
stems 

  Perfect                 
  

    About the different greens and 
how to use them 

  It was great just the way it 
was taught 

  Sushi             
  

    use of herbs, spanakopita                     
  

    using chard stems                     
  

    using stems and stalks   ?   Greek food             
  

                          
  

Fresh Herbs   Tried different foods       French cooking. Sarah is 
great. Very interesting. 
Enjoyed this class. 

            
  

5/12/2016   Everything   Nothing                 
  

    Sauces can be healthy with herbs   None. It's always a pleasant 
surprise to see how much we 
learn and how many dishes 
we make. 

  Homemade yogurt, pasta, 
kombucha, almond milk 

            
  

    How much I like fresh herbs. 5 
spice, differences in parsley, all 
herb salad 

  Great                 
  

    Difference btwn peppermint & 
spearmint, wintergreen is a 
blood thinner, how to toast 
seeds, tips on roasting veggies, 
many herbs & spices I was 
unfamiliar with previously 

  Perfect as is. Sarah did a 
phenomenal job. Very 
knowledgeable, entertaining, 
and talented cook. 

                
  

    All of the uses for herbs   Excellent, needs no change   weight control             
  

    I learned that food is wonderful 
without meat. All the flavors 

  Can't think of anything. Thank 
you 

  More of same. Maybe 
Chinese and Thai 

            
  



blend so deliciously. I like all the 
fresh herbs. 

    There are so many spices and 
how you can mix them so the 
taste is wonderful. 

  Somewhat smaller groups   Keep on cooking!             
  

    Simple but lovely. Extra herbs put 
in salad 

                    
  

    Socca is good   Very enjoyable, fun   Any food preparation 
workshops! I enjoy very 
much all the classes I have 
taken here. 

            
  

    I learned to use fresh herbs in 
warm cooked pasta. Will do soon 

  Great all around   Any and all             
  

    Versatility of herbs. Herbs are 
more than garnish or pesto 

  Loved the diversity of dishes. I 
was left completely satisfied 

  How to use lentils             
  

                          
  

Fresh 
Herbs 

  How to prep herbs. I usually 
picked off all stem, didn't know 
you could use it all 

                    
  

5/18/2016   Difference btwn peppermint and 
spearmint 

  Don't know how                 
  

    Use herb stems. Few easy 
overnight meals using fresh 
herbs, ways to use leftover herbs 

  No suggestions   Sushi, Indian samosas, easy 
thrifty meals 

  I know you had easy, 
thrifty meals before, but I 
want more! 

        
  

    Working with fresh herbs   NA                 
  

    how to say Pho. Different uses of 
herbs. How to flip frittata, savory 
pancakse 

  it was perfect!   Fish, Native American foods, 
Farm market meals 

            
  

    Difference btwn peppermint and 
spearmint 

  Cocktails                 
  

    Beet dip, green pasta, use more 
fresh, spearmint vs. peppermint, 
culinary vs. pickling dill 

                    
  

    How to use rice noodles, what a 
chimichurri sauce 

  Thanks for the prep work   More Mediterranean foods             
  



    Different types of herbs for dif. 
Purposes, different strengths 

                    
  

    Mixing of herbs into different 
foods 

  Great as it was very good   A mix of different foods like 
you are doing 

            
  

                          
  

Winter 
Squash 

          Carnival             
  

10/21/2016           Curry Class             
  

    Learned about Honeynut & 
Sweet Dumpling 

                    
  

                Favorite squash - sweet 
dumpling, honey nut 

        
  

            Any, very informational             
  

                          
  

Fermented 
Foods 

  The 3 phases of fermentation & 
it's critical role in human 
evolution 

  More food to ferment. It was 
really nice as is 

  More fermenting             
  

10/25/2016   The fermentation is a 3 step 
process, the history behind the 
practice 

  Suggestiongs for how much 
spices, and add ins to add to 
your crock for best flavor 

  Making natural body care 
products, juice class 

            
  

    How easy it is to make fermented 
food 

  N/A   Canning, preserves             
  

    Didn't realize the benefits of 
fermentation to the body. The 
process was explained well & 
took the "scary" part out of it 

  Very well done & organized       Nice job Zach & Sarah!         
  

    Stages and history of 
fermentation 

  It was perfect                 
  

    All cultures ferment   N/A   Bat houses             
  

    C-sections & bacteria   More about the add ins   RE: Ginger             
  

    The step by step process of 
fermentation 

  It was perfect!                 
  

    You have to squeeze the 
vegetables to make the brine 

      Kombucha             
  

    That imparting bacteria from 
your hands enhances the 
ferment 

  It was great!   Bread, more vegetarian 
classes 

            
  



    Fermenting basics. You don't 
need a lot of salt. Ginger doesn't 
have to be peeled. 

  Part 2 - Kombucha, Part 3 - 
Wine. Part 4 - Beer Ginger 
Yogurt 

  Soapmaking, more whole 
foods cooking, raw, vegan 

            
  

    History of fermentation   Was perfect   Kombucha             
  

    How to make saurkrat   More food!   Fermented drikns, kombucha             
  

    So, so much. It was awesome. I 
learned so much about health, 
probiotics, fermenting food. 

  It was perfect!   More like this, fermenting 
and making pickles 

            
  

    How volital vitamin C can be   A+   Herbs & spices - health 
benefits & recipes, Ethiopian 

            
  

    Fermentation is more than just 
for beer 

      Taste of Italy             
  

                          
  

Winter 
Squash 

          A fresh greens type class, I 
bought a bunch of different 
"greens" at a local farmer's 
market but we were at a loss 
what they were or what to 
cook with them, some were 
"clovery", some were spicy 

            
  

10/26/2016           Everything! This was my first 
class and I'm definitely 
interested in more 

            
  

            Simple Vegetarian class   Thank you! Everything 
was wonderful! 

        
  

            Making meat alternatives 
from scratch (tempeh, seitan, 
fakin bacon), non-traditional 
pasta sauces, another section 
of the everyday curries! 
(weeknight?) 

            
  

            Anything Sarah would like to 
show us! 

  Thank you, I love squash 
even more. And - massage 
your cabbage. 

        
  

    One can eat squash skin!                     
  



            A soup class   I like the other info 
prsented too, like the 
tidbit on pumpkin seeds, 
massaging cabbage, 
cooking technique, wtc. 
Thank you - I really 
enjoyed this class! 

        
  

            Fish             
  

    Learned about delicuta squash, 
reminded to massage the 
cabbage/kale 

      Fish, Fast weeknight meals             
  

    That squash is delicious                     
  

            Mushrooms             
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Evaluation Questions for Lake Superior Village Youth Classes 

 

1. Did you know about this produce before this class?   Yes No 

 

2. Do you know more about this produce and how to prepare it after participating in this 

class?          Yes No 

 

 

3. Would you eat this produce again in the future?     Yes  No 

 

 

 

4. Would you ask your family to make and eat this food with you? Yes No 

  

  

 

 

Evaluation Questions for Lake Superior Village Youth Classes 

 

1. Did you know about this produce before this class?   Yes No 

 

2. Do you know more about this produce and how to prepare it after participating in this 

class?          Yes No 

 

 

3. Would you eat this produce again in the future?     Yes  No 

 

 

4. Would you ask your family to make and eat this food with you? Yes No 

 



Survey & Evaluation Questions for Specialty Crop Block Grant Programming 

Farmers Market Demonstrations 

 

1. Were you already familiar with produce featured in this demo Yes     No    Somewhat 

 

2. Do you know more about this produce and how to prepare it after participating in this 

class?    Yes     No    Somewhat 

 

3. Would you buy this produce in the future?   Yes  No 

 

OR, if you have used this produce before, are you more likely to purchase it again in the 

future as a result of this class?      Yes No 

 

 

4. Do you currently utilize any of the following programs? 

 SNAP or Bridge Card    Yes No 

 Hoops for Health vouchers Yes No 

 Double Up Food Bucks   Yes No 

WIC programming    Yes No 

   

5. How did you hear about this class? 

UPHP mailing 

YMCA 

Word of Mouth 

At a Co-op event 

At the Farmers Market 

Facebook 

Co-op email 

Newspaper 

  Which?_________________ 

Poster 

   Where?________________ 

 

6. Are there any demonstrations or classes you’d like to see here in the future? 

 

 

 



Survey & Evaluation Questions for Specialty Crop Block Grant Programming 

 

1. Were you already familiar with produce featured in this class Yes     No    Somewhat 

 

2. Do you know more about this produce and how to prepare it after participating in this 

class?    Yes     No    Somewhat 

 

3. Would you buy this produce again in the future?   Yes  No 

 

OR, if you have used this produce before, are you more likely to purchase it again in the 

future as a result of this class?                  Yes No 

 

 

4. Do you currently utilize any of the following programs? 

 SNAP or Bridge Card    Yes No 

 Hoops for Health vouchers Yes No 

 Double Up Food Bucks   Yes No 

WIC programming    Yes No 

   

5. How did you hear about this class? 

UPHP mailing 

YMCA 

Word of Mouth 

At a Co-op event 

Facebook 

Co-op email 

Poster 

   Where?________________ 

 

Other 

          Where?________________

 

6. Please tell us one thing you learned that you didn’t know before attending this 

workshop. 

 

 

 

7. How could this workshop be improved? 

 

 

 

8. What workshops would you like to see in the future? 



Yes Somewhat No Yes Somewhat No Yes Somewhat No Yes Somewhat No Yes Somewhat No
5 (36%) 2 (14%) 7 (50%) 1 (6%) 9 (53%) 7 (41%) 4 (29%) 6 (43%) 4 (29%) 3 (21%) 8 (57%) 3 (21%) 23% 42% 35%

Yes Somewhat No Yes Somewhat No Yes Somewhat No Yes Somewhat No Yes Somewhat No
13 (93%) 0 0 13 (76%) 4 (24%) 0 10 (71%) 2 (14%) 2 (14%) 13 (93%) 0 1 (7%) 83% 10% 5%

Yes No Yes No Yes No Yes No Yes No Blank
14 0 17 0 13 0 14 0 98% 0 2%

Yes No Yes No Yes No Yes No Yes No
6 1 11 0 7 0 7 1 94% 6%

Yes No Yes No Yes No Yes No
SNAP 0 11 SNAP 1 16 SNAP 1 13 SNAP 2 12

H4H 0 11 H4H 17 H4H 0 14 H4H 1 13

DUFB
0 11

DUFB 17 DUFB
1 13

DUFB 2 12

WIC
0 11

WIC 17 WIC
0 14

WIC 1 13

UPHP mailing UPHP mailing UPHP mailing UPHP mailing
YMCA YMCA YMCA YMCA
Word of Mouth 1 Word of Mouth Word of Mo 1 Word of Mouth 1
Co-op Event 4 Co-op Event 3 Co-op Event 2 Co-op Event 1
Farmers Market 12 Farmers Mark 9 Farmers Ma 11 Farmers Market 12
Facebook 1 Facebook 3 Facebook Facebook 1
Co-op Email 1 Co-op Email 2 Co-op Email Co-op Email 2
Poster Poster 1 Poster 1 Poster
Mining Journal Mining Journa 6 Mining Journal Mining Journal

Any 
demonstrations or 
classes you'd like 

Indian Repeat this one Yes! Various salad 
greens

Sushi Anything, Sarah does a great job! More of the same Anything is 
helpful

Any ethnic foods More of this taste testing of varieties Any cooking class Squash
More! Corn Cooking 

brussel spout, 
kale

More fresh veggie recipes Tomato recipes Fermenting Wild 
mushroom 
hunting

Cooking with truffles

More of the same
Will enjoy whatever is put on

SCBG Farm Market Demos - Customer Surveys

94% of people who used the 
produce before are more likely to 

buy again because of this class.

Percentage Averages

* Pudla is a savory Indian pancake with 
mixed vegetables and herbs. Fennel, the 
original demo plan, was not available on 

this date

100% will buy again 100% will buy again 93% will buy again

86% of people who used the produce before 
are more likely to buy again because of the 

class.

100% of people who used the 
produce before are more likely to 

buy again because of the class.

100% of people who used the 
produce before are more likely to 

buy again because of the class.

100% will buy again

Affirmative Answer Percent Change 72% 2% no answer

98% will buy this produce again

If there was a way to set up a formal class at the 
market that would be nice.

Pudla*- 14 evals Winter Squash & Leeks - 14 evals
Were you already 
familiar with the 
produce in this 
demo?

Summer Squash & Fresh Herbs- 14 evals

Would you buy this 
produce in the 
future?

If you have used 
this produce 
before, are you 
more likely to 
purchase it again in 
the future because 
of this class?

Do you currently 
utilize any of the 
following 
programs?

How did you hear 
about this class?

Tomato Tasting - 17 evals

Would love to attend a 
budget-friendly class 
focused on produce and 

Do you know more 
about this produce 
and how to 
prepare it after this 
demo? Affirmative Answer Percent Change: 57% Affirmative Answer Percent Change 99% firmative Answer Percent Change 71

87.5% of people who used the produce 
before are more likely to buy again 

because of the class



Yes No Yes No Yes No Yes No
8 (80%) 2 (20%) 6 (86%) 1 (14%) 6 (67%) 3 (33%) 8 (89%) 1 (11%)

Yes Somewhat No Yes Somewhat No Yes Somewhat No Yes Somewhat No Yes Somewhat No Blank
3 (30%) 4 (40%) 2 (20%) 5 (71 .4%) 1 (14.3%) 1 (14.3%) 4 (44.4%) 3 (33.3%) 2 (22.2%) 8 (89%) 1 (11%)

57% 26% 14% 3%

Yes Somewhat No Yes Somewhat No Yes Somewhat No Yes Somewhat No Yes Somewhat No Blank
3 (30%) 2 (20%) 3 (30%) 5 (71.4%) 2 (28.6%) 0 2 (22.2%) 4 (44.4%) 2* (22.2%) 5 (56%) 4 (44%)

43% 34% 14% 9%

Anything you'd like to 
share or suggestions for 
the future?

Great presentation- helps sales dramatically

Email a heads up of the foods that will be in demo*

Thank you, do a cucumber tasting too

*three separate emails were sent

77% of vendors think they generally sold more products as 
result of this food demo.

19.50%

Do garlic scapes again, previous demos were very 
helpful!

None, doing great!

100% of vendor respondents think that some 
of their featured specialty crop sales were 

made as a result of this demo.

100% of vendor respondents think they 
generally sold more product because of this 

food demo.

Thank you Sarah! Keep up the great work!

Wonderful demo! Great idea and people were 
very intrigued by sampling all different 
squashes together.

Keep 'em coming!

Winter squash tasting

*Felt like the rain is why. Demos are a good idea

One survey did not mark a choice. 70% of vendor 
respondents think at least some of the featured 
specialty crop sales were a result of the demo. 

Two surveys did not respond to this question. 50% of 
the vendor respondents think they generally sold more 

product because of this food demo.

One survey did not mark a choice. 66.6% of 
vendor respondents think they generally sold 
more product as a result of this food demo.

85.7% of vendor respondents think that some 
of the featured specialty crop sales they made 

were a result of the demo.

100% of vendor respondents think they 
generally sold more product because of this 

food demo.

77.7% of vendor respondents think that some of 
their featured specialty crop sales were made as 

a result of this demo.

A few more folks were looking for heirlooms 
instead of red slicers

Any info is good-keep it up.

People really thought it was a great 
experience! Lots of comments!

Great job!

Keep doing demos

One week later and we would have had more 
produce

Keep it up!

More delicious food!

SCBG Farm Market Demos - Vendor Surveys
Cummulative Percentages

83% of vendor feel some of their sales of the featured 
specialty crop were a result of the demo

May have helped sell, and regardless, smelled 
good!

Tomato Tasting - 7 evalsSummer Squash & Fresh Herbs- 10 evals

Did you sell more product 
as a result of this food 
demo?

Pudla (Fennel) - 9 evals Winter Squash & Leeks - 9 evals
Does your stand have 
the produce featured 
in this week's demo?

Do you think some of this 
particular product was 
sold as a result of this 
food demo?

80.50%

Yes No



Fresh Tomato Salsa
Makes about 3 cups

6 ripe Tomatoes, diced small
1 small red onion, minced
1 clove garlic, minced

1 serrano chile, seeds removed, minced 
(leave out if you don’t want spicy)
1 t lime juice
2 T cilantro, chopped at the last minute
Salt, to taste

Mix ingredients in bowl.  Season with salt and lime juice to taste.

Fresh Tomato Salsa
Makes about 3 cups

Mix ingredients in bowl.  Season with salt and lime juice to taste.

Fresh Tomato Salsa
Makes about 3 cups

6 Ripe Tomatoes, diced small
1 small red onion, minced
1 clove garlic, minced

1 serrano chile, seeds removed, minced 
(leave out if you don’t want spicy)
1 tsp lime juice
2 tablespoons cilantro, chopped at the last minute
Salt, to taste

Mix ingredients in bowl.  Season with salt and lime juice to taste.

Fresh Tomato Salsa
Makes about 3 cups

6 Ripe Tomatoes, diced small
1 small red onion, minced
1 clove garlic, minced

1 serrano chile, seeds removed, minced 
(leave out if you don’t want spicy)
1 tsp lime juice
2 tablespoons cilantro, chopped at the last minute
Salt, to taste

Mix ingredients in bowl.  Season with salt and lime juice to taste.

6 ripe Tomatoes, diced small
1 small red onion, minced
1 clove garlic, minced

1 serrano chile, seeds removed, minced 
(leave out if you don’t want spicy)
1 t lime juice
2 T cilantro, chopped at the last minute
Salt, to taste



Getting to Know Your Co-op 
2nd Monday & 3rd Thursday monthly • 6pm
Anyone, membership regardless, is encouraged to 
attend this free class. An overview of the Marquette 
Food Co-op, an in depth store tour, product 
samples, and a Q&A are all included.

RSVP 225-0671 x24

Getting to Know Your Co-op 
2nd Monday & 3rd Thursday monthly • 6pm
Anyone, membership regardless, is encouraged to 
attend this free class. An overview of the Marquette 
Food Co-op, an in depth store tour, product 
samples, and a Q&A are all included.

RSVP 225-0671 x24

Getting to Know Your Co-op 
2nd Monday & 3rd Thursday monthly • 6pm
Anyone, membership regardless, is encouraged to 
attend this free class. An overview of the Marquette 
Food Co-op, an in depth store tour, product 
samples, and a Q&A are all included.

RSVP 225-0671 x24

Getting to Know Your Co-op 
2nd Monday & 3rd Thursday monthly • 6pm
Anyone, membership regardless, is encouraged to 
attend this free class. An overview of the Marquette 
Food Co-op, an in depth store tour, product 
samples, and a Q&A are all included.

RSVP 225-0671 x24





The Marquette Food Co-op 
is hosting FREE cooking 
classes!
STUDENTS WILL LEARN:

Why it’s important to eat healthy food.

How to identify if a food is healthy or not.

How food marketing can trick us into eating 
things we shouldn’t.

And of course, you’ll get to make food 
yourself at each class! 

3 WEEK COURSE, 2 DAYS EACH WEEK AT 
THE CO-OP CLASSROOM.

July 25 & 27          1 – 3pm

August 1& 3          1 – 3pm

August 8 & 10         1 – 3pm

Learn  to  Cook

These classes are made possible through a Michigan Department of Agriculture Specialty Crop Block Grant.

502 W Washington St   Marquette, MI 49855
Open Daily 8am - 9pm  |  Everyone Welcome
www.marquettefood.coop  |  906.225.0671

Lake Superior Village Youth & Family Center
1901 Longyear Ave   Marquette, MI 49855 
www.ymcamqt.org  |  906.228.3771

•

•

•

• SIGN UP WITH KELSEY AT LAKE SUPERIOR YOUTH &  FAMILY CENTER



Each month, the Marquette Food Co-op will be hosting cooking classes that feature one or two seasonal 
produce items. At least three menus from around the world will be shared that utilize the featured produce. 
Learn how to incorporate more seasonal fruits and vegetables into your meals in delicious and affordable ways. 
These classes are made possible thanks to a Specialty Crop Block Grant from the Michigan Department of 
Agriculture & Rural Development.

Classes are free to anyone! Call Sarah at 906-225-0671 x723 for questions and registration.

Onions & Garlic
Wednesday, March 2 • 6pm
Explore the vast array of uses for onions and garlic. 
From sweet, soft caramelized onions to spicy, garlicky 
pasta, this class will showcase the variety of flavors 
that can be coaxed from these staple pantry items with 
menus from Italy, Mexico, and Asia.

Cabbage
Wednesday, February 10 • 6pm
Cabbage can be a lot more exciting than slaw doused 
in mayonnaise. Learn to make amazing salads, braises, 
and krauts from India, Eastern Europe, and Central 
America. This class showcases just how versatile and 
flavorful the humble cabbage can be.

Potatoes
Wednesday, March 9 • 6pm
Potatoes have gotten a bad rap. We no longer think 
of them as a healthy food, probably because over half 
the potatoes consumed in the U.S. are in the form of 
French fries. It turns out, not only can potatoes be 
part of a healthy diet, but they can be prepared in an 
amazing variety of ways. In this class, you’ll learn how 
to use potatoes in new ways, as well as improve old 
standbys. 

Early Spring Greens
Wednesday, April 27 • 6pm
We’re accustomed to having fresh greens whenever 
we want them from the supermarket. But before our 
modern food system took hold, people were stuck 
eating whatever was put away in the pantry. Spring 
greens were something to celebrate, a sign of exciting 
foods to come and a much needed nutritional boost 
when people desperately needed it. Even though times 
have changed, spring greens are still exciting to us 
here at the Co-op. Nothing can beat the freshness of 
those first greens produced locally after a long winter 
of eating food shipped from other places. Join us in 
preparing and tasting all of the amazing dishes that can 
be prepared with an early spring bounty.

Fresh Herbs
Wednesday, May 18 • 6pm
Fresh herbs offer an easy way to add both seasoning 
and nutrition to our food at the same time. In addition 
to being nutritionally dense, they add flavor, so you’re 
less likely to add salt or sugar to the dish. How to use 
the herbs, however, is a question we’re asked a lot. This 
class will feature recipes that utilize a wide variety of 
fresh herbs, and are so good you just might want to 
start your own little herb garden.

C r e a t i n g  D e l i c i o u s ,  A f f o r d a b l e  M e a l s  w i t h  L o c a l  I n g r e d i e n t s

Local Food 
Global Flavor









Specialty Crop Block Grant Market Vendor Survey 
Featured Produce: Squash 

 

1. Does your stand have the produce featured in this week’s demo? Yes No 

 

2. Do you think some of this product was sold as a result of this food demo? 

                                                                                                                     Yes Somewhat No 

 

3. Did you sell more product as a result of this food demo?  Yes Somewhat No 

 

4. Anything you’d like to share or suggestions for the future? 

 

 

 

 

 

 

 

 

 

Specialty Crop Block Grant Market Vendor Survey 
Featured Produce: Summer Squash & Fresh Herbs 

 

1. Does your stand have the produce featured in this week’s demo? Yes No 

 

2. Do you think some of this product was sold as a result of this food demo? 

                                                                                                                     Yes Somewhat No 

 

3. Did you sell more product as a result of this food demo?  Yes Somewhat No 

 

4. Anything you’d like to share or suggestions for the future? 
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FINAL PERFORMANCE REPORT 
 

Grantee: Michigan Agri-Tourism Association 
 

Title: Farm-based Education to Enhance the Competitiveness of Specialty Crops 
 
Grant Number: 791N6600142  Index: 10293 
 
Partner Organization: Michigan Agritourism Association (MATA), Michigan Farmers 
Market Association (MIFMA), and Michigan State University Extension (MSUE) 
 
PROJECT SUMMARY 
Diversified specialty crop producers have expressed a need for practical, hands-on, farm-
based training programs to increase their operation’s profitability and efficiency. The 
Michigan Agritourism Association and Michigan Farmers Market Association partnered 
together to increase the number of practical, farm-based educational resources available 
to small- and mid-sized diversified specialty crop producers. This project planned and 
implemented a farm-based education program, evaluated the effectiveness of the 
program, and initiated a partnership between MATA and MIFMA to build a foundation to 
provide future farm-based programming to meet the needs of specialty crop producers in 
both associations and across the state. The project included three main components: six 
on-farm field days, one webinar, thirteen online training videos and an outreach and 
promotional campaign. The program measured success through specialty crop producer 
attendance at the field days, participation in the webinar, the number of views for each 
educational video, and the percentage of specialty crop producers that gained concrete 
ideas to improve farm profitability and efficiency.   
 
PROJECT PURPOSE 
Many Michigan specialty crop producers are small- or mid-scale, diversified operations 
that enter the marketplace through direct producer-to-consumer sales including on-farm 
markets, agritourism, and community-based farmers markets. As this sector of the 
agriculture and food industry expands, these specialty crop producers have the 
opportunity to enhance their individual businesses while at the same time collectively 
enhancing the competitiveness of the specialty crop industry.  
 
This project built off of previous on-farm field days organized by MIFMA since 2010. In 
2014, 177 participants attended MIFMA on-farm field days. Of those that participated in 
evaluation, 78% gained concrete ideas to improve their farm’s profitability, 90% gained 
concrete ideas to improve their farm’s efficiency, and 98% were satisfied with the field 
day. Additionally, 95% would recommend these events to other farmers. To build on this 
success and continue to build momentum in Michigan farm-based education, MATA 
partnered with MIFMA to coordinate training and technical assistance for specialty crop 
producers. These events were an important complement to MIFMA’s Farm-
based Education Program including on-farm field days, webinars, and farming 
focused videos and benefited MATA members by having additional access to educational 
resources focused on specialty crop production and marketing.  
 
The 2016 Farm-based Education Program included four main components: (1) on-farm 
field days; (2) online training videos to provide for a greater reach; (3) a webinar; and (4) 
an outreach and promotional campaign. Field days were hosted on a farm or in a direct-
market setting, included a tour of the operation, and utilized a farmer-to-farmer teaching 



model to provide an opportunity for networking, sharing and free-flowing conversation 
amongst specialty crop producers. The online training videos were produced and posted 
on YouTube and Facebook as short, instructional videos highlighting a particular 
specialty crop production or promotional topic. The webinar was added to the original 
project plan as a way to cover a more challenging topic that was timely and of strong 
interest to specialty crop producers, and to have greater reach than an individual field 
day. This project differed from and built on previously funded efforts as it focused on all 
new topics identified as areas for future field days and education by specialty crop 
producers in communities that had not previously hosted on-farm field days. 
 
This project was timely in addressing the growing interest and need from specialty crop 
producers to have practical farm-based training programs available both on the farm and 
online. The primary goal of this project was to increase the number of practical, farm-
based educational resources available and the scope of material covered to small- and 
mid-scale diversified specialty crop producers. The objectives were to: (1) Develop a 
2016 Farm-based Education Program for specialty crop producers that included on-farm 
field days and online training videos; (2) Evaluate the effectiveness of each field day and 
the comprehensive program; and (3) Initiate a partnership between MATA and MIFMA in 
hosting on-farm events and providing joint opportunities to benefit more specialty crop 
direct-market producers. 
 
Now that the project has been completed, MATA and MIFMA are better positioned to 
continue with future on-farm training programs, covering new topics and expanding 
outreach to new communities across the state. By combining MIFMA’s experience from 
2014 with MATA/MIFMA’s experience in 2016, these two organizations are able to work 
towards a self-sustainable plan for future training programs. 
 
PROJECT ACTIVITIES  
During the time period of October 10, 2015 through March 31, 2016, MATA and MIFMA 
completed all eight Project Activities of the Work Plan toward the primary goal of 
increasing the number of practical farm-based educational resources available to small – 
and mid-scale diversified specialty crop producers. 
 
The following objectives were completed: (1) Developed a 2016 Farm-based Education 
Program for specialty crop producers that included on-farm field days and online training 
videos, (2) Evaluated the effectiveness of each field day and the comprehensive 
program, and (3) Initiated a partnership between MATA and the Michigan Farmers 
Market Association (MIFMA) in hosting on-farm events and providing joint opportunities to 
benefit more specialty crop direct-market producers. 
 
The specific Project Activities as part of the Work Plan included: 
 

● Developed a job description for the Project Manager position, in partnership with 
MIFMA in November 2015. 

 
● Advertised and interviewed for the position in December 2015/January 2016. 

 
● Hired Sara Reisinger in February 2016. Sara is a recent graduate from Saginaw 

Valley State University with a Bachelor’s degree in Communications and a minor 
in Marketing. She is also employed at her parent’s apple orchard, Leaman’s 
Green Applebarn in Freeland and she was the 2016 Michigan Apple Queen. Sara 



possessed the education, background and passion for Michigan agriculture that 
was key to this position.  

 
● Held a project partner meeting in February 2016 with key MATA and MIFMA staff 

and discussed our plans for the overall project and the specific details of the Field 
Days. 

 
● Identified and scheduled six farmers to address the following topics in six regions 

of our state, as follows: (Note: Some changes were made to the originally 
proposed topics, as indicated below, and all were approved in advance.) 
  
1) Topic: Scaling up with Mechanization for Season Extension  
Farmer: Slagle’s Family Farm, Felch Township, Upper Peninsula 
Date: August 15, 2016 
Objectives: Demonstrating best practices for scaling up production of specialty 
crops for season extension, including mechanization methods. 

      Special note: This topic was recommended to us by our contacts at MSUE from 
in the U.P.  
 
2) Topic: Trellising and Pruning for Quality Produce 
Farmers: Cedar Sol Hydro Farm, Cedar and Birch Point Farm, Traverse City 
Date: Aug. 22, 2016 
Objectives: Demonstrate the basics of trellising and pruning of tomatoes and 
green beans for improved production. 
Special Note: This topic changed from Cut Flower Production from Field to 
Market because the farmer who was scheduled to host this field day had a family 
issue come up, so we reverted back to our original proposed topic of Trellising 
and Pruning for Quality Produce.  
 
3) Topic: Weed and Pest Identification  

      Farmer: MSU Student Organic Farm, East Lansing 
      Date: August 23, 2016 
      Objectives: Demonstrating best practices for weed and pest identification for a 

variety of specialty crops. 
 

4) Topic: Using Social Media for Special Events  
      Farmer: Stokes Homestead, Grand Junction 

       Date: September 12, 2016 
  Objectives: Providing a hands-on demonstration of how to use social media for 

 farm events. 
      

5) Topic: Display and Marketing Best Practices 
       Farmer: Flint Ingredient Company/The Local Grocer, Flint Farmers Market  
       Date: Sept. 20, 2016 

Objectives: Providing display ideas and tips for farms that attend farmers   
markets and for farms who have a retail market. 

       Special note: For this topic, we felt it would be most beneficial to showcase three 
 different retail sites that are within a reasonable driving distance: a retail market, a 
 Farmers market, and a CSA farm. 
   

6) Topic: Orchard Management, Pruning and Value Added Products 



       Farmer: Uncle John’s Cider Mill, St. Johns  
       Date: Nov. 7, 2016 
       Objectives: Demonstrating best practices for orchard management, pruning 
       techniques and diversifying into value added products. 

Special note: We had difficulty finding a farmer that was comfortable leading a 
discussion on our originally proposed topic of Handling Controversial Topics, so it 
was necessary for us to consider other relevant topics. For this reason, we 
changed this field day topic to Orchard Management and added a webinar to 
cover Handling Controversial Topics. This change was noted in our June 30, 2016 
Summary Report.  

    
● Added a webinar to the Work Plan to cover Handling Controversial Topics, as 

noted below: 
 
 Webinar 

 Topic: Handling Controversial Topics 
 MSUE Experts: Julie Darnton and Beth Stuever 
       Date: January 31, 2017 

Objectives: Best practices for handling controversial topics, crisis management and 
handling the media with a focus on Food Safety.  

       Special note: As noted above, we had difficulty finding a farmer to host this   
 topic, but both MATA and MIFMA felt this was such an important topic that we   
 proposed to offer it in a webinar format, featuring a variety of industry experts,   

which will allow more specialty crop producers to take advantage of it, as well as 
allow us to meet our original proposed goal. 
   

● Developed a contract and hired videographer, Dan Hartley, who has worked with 
MIFMA previously on this project. 

 
● Contracted with MSU Extension experts to attend each field day and provide 

support to the host farms during the hands-on training, as well as to lead the 
webinar. These experts were: Julia Darnton, Benjamin Werling, Beth Stuever, 
Collin Thompson, Bridget Behe, Marissa Schuh.  

 
● Designed and ordered retractable banners for use at these events. 

 
● MIFMA designed a promotional flyer in June for all six on-farm days. 

 
● Prepared survey questions with input from MATA, MIFMA, and Miles McNall, Ph. 

D., Director of Community Evaluation and Research Collaborative at Michigan 
State University. See survey questions in Additional Information section of this 
report. 

 
● MIFMA developed an online registration form and related materials for the project. 

 
● Project Manager conducted site visits to all six farms in August and September 

2016. 
 

● Promoted on-farm education days through print promotional materials, media 
releases, online communications and social media:  

 



1. A printed promotional flyer was created and mailed to all MATA and  
  MIFMA members in July 2016 and was given out at various events,  
  including the Farmers Market at the Capital events.  

 
2. Information about the field days was posted on the MATA and MIFMA  

  websites with information about each session and links to registration. 
 
3. A press release was sent out to MATA/MIFMA members and targeted  

  media contacts announcing the series, including the Iron Mountain Daily  
  News, Lansing State Journal and MLive. 

 
4. Email communications were sent to all MATA/MIFMA members and  

  friends announcing the field days. Two reminder emails were sent as the 
     events grew closer. 
 
5. Events were also posted on the Michigan Agritourism Facebook page and 

  then shared by the Michigan Farmers Market Association. The posts were 
  then boosted for increased exposure and reached over 4,400 people.  

 
6. Individual phone calls were made to farmers that lived nearby the events.  

  This gave us an opportunity for one-on-one contact and allowed us to  
  answer questions and also promote the other field days. 

 
● Conducted six on-farm education days for specialty crop producers between July 

and November, as noted in the schedule above. Each of six these events ran 
smoothly. Attendees, host farms and MSU Extension experts provided feedback 
indicating that it was a positive experience and worth their time away from the 
farm. Farmers had an opportunity ask questions to host farmers and share ideas 
and information with the group. MSUE experts provided helpful follow up 
information and were also able to answer questions from attendees. 

 
Attendance at some of these events was lower than originally expected, but 
several factors contributed to this, including weather, time of year, and travel time 
required to attend. For example, the beautiful weather we had for each field day 
provided a window of opportunity for farmers to stay home and attend to important 
farm work, rather than travel to and attend the field day.  
 

● Promoted the webinar online communications and social media from November 
through January. 

 
● Conducted the webinar on January 31, 2017. MIFMA took the lead and organized 

the webinar, in conjunction with two MSUE experts. Although the webinar was not 
part of the original work plan, it was an effective and exciting addition to this 
project and proved to be a good way to reach more Michigan specialty crop 
producers and to save the travel time and expense of hosting an on-farm event. 
Registration and attendance were higher at this event than at the individual field 
days. The webinar was also recorded so it could be viewed at a later date and at 
a more convenient time for specialty crop producers.  
 

● Filmed, edited and produced thirteen videos between August 2016 and March 
2017. We increased the number of videos to be completed from six to thirteen, 



based on funding available in lieu of hiring a project evaluator. These additional 
videos allowed us to have a much greater impact toward our goal of increasing 
the number of practical, farm-based educational resources available to specialty 
crop producers. This change was approved on September 21, 2016.  
 
The videographer found it challenging to schedule these for a variety of reasons, 
including the number of locations, travel time, weather, availability of host farms 
and hesitancy by some farmers to appear on film, as is noted in the Lessons 
Learned section of this report.  
 
One field day host farm was unable to schedule a time with the videographer for 
filming, so it was necessary to find another suitable farm that could cover the 
same topic. Steve Klackle of Klackle Orchards offered to do the videos for us, in 
place of Uncle John’s Cider Mill, but he did not receive any compensation for his 
time and was happy to volunteer to assist the project. 
 
The videographer did an excellent job of capturing highlights from each host farm 
and editing these into short, enjoyable and educationsl videos. 
 

● Videos were posted on YouTube, the Michigan Farm Fun Facebook Page, and 
Michigan Farm Fun website.  

 
● Videos were promoted to specialty crop producers via seven separate emails to 

MATA members, and on the Michigan Farm Fun Facebook page and boosted for 
greater reach. MIFMA also promoted the videos to their members via Facebook. 
See Additional Information section at the end of this document for a full list of 
specific promotional efforts. 

 
As planned, the videos reached more people than the on-farm events. Video 
production was a great complement to on-farm events and was an ideal way to 
share specific educational information with a larger audience. The availability of 
these videos to be viewed at the convenience of farmers and at any time in the 
future, make them an especially attractive method for educational programming 
for specialty crop producers. Comments on Facebook indicated that the videos 
were well received and useful to specialty crop producers. 

  
● Evaluated the effectiveness of the field days, webinar and videos by compiling 

survey results and feedback, and analyzing this in partnership with MIFMA.  
 
Grant funding was used to solely enhance the competitiveness of specialty crops. 
Specialty crop producers were specifically noted and targeted in promotional efforts. 
Others groups did benefit, for example: 
 
● Farmers’ market operators who do not grow, but sell specialty and non-specialty 

crops at farmer’s markets. 
● Michigan Agritourism operators who grew only a small amount or no specialty 

crops.  
● Those who are interested in growing and marketing both specialty and non-

specialty crops in the future 
● Those wanting to learn about a value-add operation like cider/hard cider with their 

specialty crops 



● Participants who attended because they were interested in some of the marketing 
perspectives (social media, events, difficult conversation webinar, etc.) 

● Resource providers who were able to network with specialty crop producers and 
discover their needs, such as marketing techniques, display, hands on learning, 
communication with customers/employees 

● Culinary students who attended to learn how specialty crops are produced, as 
they plan to include local specialty crops on menus at their restaurants.  

● Farmers market managers who were able to network and discover how to 
enhance markets for specialty crop producers, i.e. marketing techniques and 
promotional. 

     We were pleased that the grant was able to reach additional participants who are also      
     key players in the Michigan agriculture, marketing and tourism industry. 

 
 

GOALS AND OUTCOMES ACHIEVED 
The primary goal of this project was to increase the number of practical, farm-based 
educational resources available to small- and mid-scale diversified specialty crop 
producers. 
 
Performance Measures included: 

● Number of Field Days hosted 
● Number of specialty crop producers registered for each field day and number of 

operations represented 
● Number of specialty crop producers who attended each field day and number of 

operations represented 
● Percent increase in number of specialty crop producers that at members of MATA 

and MIFMA 
● Number of videos produced and how frequently they are accessed on You Tube 
● Percentage of specialty crop producers that gained concrete ideas to improve 

farm profitability and efficiency. 
 
Benchmark: In 2014, MIFMA had 177 participants participate in their farm-based 
education programming. On average, 25 people attended each field day. Farmers 
traveled on average 55 miles to attend and 98% were satisfied with the events. Project 
partners used the target of 25 specialty crop producers per event as a benchmark. 
Additionally, MIFMA’s farm-based education page had 750 views between March 2014 
and March 2015. 
 
Original 2016 Target: Through the events hosted on-farm as part of this project, partners 
will strive to reach more than 200 Michigan specialty crop producers. Through the online 
videos, partners will strive to reach more than 1,000 individual views. 
 
At the Annual Performance Report on November 1, 2016, we found it was necessary to 
revise our goal to the following: 
 
Through the events hosted on-farm as part of this project, partners will strive to reach 
more than 75 Michigan specialty crop producers. Through online videos and a webinar, 
partners will strive to reach more than 1,000 individual views via Facebook and YouTube. 
 
The results and outcomes of this project are as follows: 
 



1) Number of Field Days hosted:  
Six field days were hosted and an additional webinar was added to the project. 
 
2) Number of specialty crop producers registered for each field day and number of 
operations represented:   
 
124 individuals registered for the field days, with 44 operations represented. 
46 identified themselves as Direct market and/or specialty crop producers, 18 as Aspiring 
specialty crop producers, 6 as resources providers for specialty crop producers. 
Additionally, 56 people registered for the webinar. 28 identified themselves at Direct 
market and/or specialty crop producers, 7 as Aspiring specialty crop producers and 19 as 
resource providers for specialty crop producers. 
 

Of those that registered for the field days, they identified themselves as: 
 

● 46  - Direct market and/or specialty crop producer 
● 18  - Aspiring specialty crop producer 
●   6  - Resource provider for specialty crop producers 
●   3  - Market manager 
●   2  - Learning experience 
●   4  - Community garden/community garden tech support 
●   5  - Produce specialty crop for personal use 
●   2 - Interested 
●   2 - Garden to kitchen 
●   3 - U-pick farmer 
●   1 - Extension 
●   1 - Education 

 
 Of those that registered for the webinar, they identified themselves as: 

● 28  - Direct market and/or specialty crop producer 
●   7  - Aspiring specialty crop producer 
● 19  - Resource provider for specialty crop producers 
●   2 – Produce specialty crop for personal use 
 

The goal of 25 specialty crop producers registered for each field day was met at some, 
but not all of the events. The goal was met for registrations at the webinar. 
 
3) Number of specialty crop producers who attended each field day and number of 
operations represented:  
 
73 individuals attended the field days, 45 operations were represented. 42 identified 
themselves as Direct market and/or specialty crop producers, 15 as Aspiring specialty 
crop producers, and 6 as resource providers for specialty crop producers and 10 
identified themselves as Other. Additionally, 54 people participated in the webinar, 28 
identified themselves as Direct market and/or specialty crop producers. 
   
Field Days and Webinar Total Registrants and Attendees: 
 
BIRCH POINT/CEDAR SOL 23 Registered 16 attended, 12 specialty crop producers 
LOCAL GROCER 21 Registered 12 attended, 7 specialty crop producers 
SLAGLES 10 Registered 6 attended, 6 specialty crop producers 



MSU SOF 25 Registered 14 attended, 13 specialty crop producers 
STOKES 13 Registered 6 attended, 3 specialty crop producers 
UNCLE JOHNS 36 Registered 19 attended, 15 specialty crop producers 
Webinar 56 Registered 28 were specialty crop producers, 54 Attended 
 
Total Registered: 184  
Total Attended: 127 

 
 
 
 

  Specialty Crop Producers Attending/Participating: 84 (56 Field days, 28 webinar)  
 
Note: The number of specialty crop producers listed in the above chart for the six field 
days (56) varies from the number of individuals that actually identified themselves as 
specialty crop producers (42). Upon closer review of the surveys, 14 individuals that 
initially identified themselves as aspiring specialty crop producers, were actually already 
producers that were growing specialty crops and were simply aspiring to expand into new 
specialty crops at these events. 
 
We fell short of the benchmark of 25 specialty crop producers attending each of the field 
days. With the addition of the webinar, though, we met the goal of reaching more than 75 
Michigan specialty crop producers. 
 
Analysis of these results indicated that a variety of factors affected attendance at the field 
days. MATA members expressed that the timing of these events was the biggest issue, 
as most of the events fell during August and September—some of the busiest months for 
agritourism operators and farms that attend farmers markets, in general. In 2016, in 
particular, the hot weather in August accelerated the production of many crops, creating 
labor gaps, which made it harder for key folks to leave their farms. This had a big impact 
on turnout, especially of MATA members. Although we were aware of the timing 
challenge during the planning process, it worked out that August and September were the 
best months to schedule these events in order to showcase the particular topics during 
the growing season and provide hands-on examples to attendees. 
 
Based on survey results of the individuals who were able to attend, these events were 
valuable to specialty crop producers. It was also a very valuable learning experience for 
MATA and MIFMA, as we work to provide educational opportunities for specialty crop 
producers in Michigan and determine the most effective way to reach them. 
 
Survey results of those that attended the field days indicated that: 
  

o 93% strongly agreed or agreed that overall they were satisfied with the field day. 
o 96% strongly agreed or agreed that attending the field day was a valuable 

experience. 
o 94% strongly agreed or agreed that attending the field day was worth the time I committed 

to be there. 
o 91% strongly agreed or agreed that they would recommend the field days like this 

to other farmers. 
o 93% strongly agreed or agreed that the farmer host presented information that 

was relevant to me. 
o 89% indicated that they planned to attend future field days. 
 

Participation in the webinar in January was much better than at each of the field days, 
indicating that both the time of year and format, which didn’t require farms to travel, 



enabled us to reach more specialty crop producers than the on-farm events. 
 
Survey questions appeared on screen at the end of the webinar, but a few of the 
originally planned questions didn’t appear due to an error, so were weren’t able to collect  
the data we had planned, but despite this, overall feedback from attendees, MSU experts 
and MATA/MIFMA staff were that the webinar was well received and a positive 
experience for those that were able to participate. 
 
4) Percent increase in number of specialty crop producers that are members of MATA 
and MIFMA:  
 
This was the first year that MATA participated in the project. The number of MATA 
members in attendance at the field days was much lower than anticipated. Feedback and 
analysis of the data indicate that MATA members who manage on-farm retail markets or 
other agritourism venues that are open daily (the majority of MATA members), found it 
especially difficult to travel away from their operation to attend these events. MIFMA was 
more successful at attracting MIFMA members at their events. 
 
Field Days: 

o MATA Members - 9 
o MIFMA Members -32 
o Belonged to Both - 6 
o Belonged to Neither - 46 

Webinar:  
o MATA Members -16 
o MIFMA Members - 22  
o Belonged to Both -2 
o Belonged to Neither -18 

 
5) Number of videos produced and how frequently they are accessed on You Tube and 
Facebook:   
 
Our original goal was to produce 6 videos, and to reach 1000 individual views on You 
Tube. We exceeded this goal by producing thirteen videos and reaching 373 individual 
views on You Tube and 50,100 on Facebook. 
 
Video Facebook YouTube 
Slagle’s-Transplanting 6800 41 

Slagle’s-Hoop House Uses 2800 28 

Birch Point-Modified Basket Weave 4100 28 

Birch Point-Bean Trellising 3000 17 

Ten Hens-Tomato Trellising 4100 41 

MSU SOF-Pest and Disease Prevention 3500 15 

MSU SOF-Cucurbits  3200 23 

Local Grocer-Farm to Store 2800 18 

Local Grocer-Display and Marketing 2000 21 

Stokes Homestead-Social Media 3200 23 



Klackle’s-Intro to Apple Pruning 4000 54 

Klackle’s-Goals of Apple Pruning 5400 21 

Klackle’s-Peach Tree Pruning 5200 43 

Total: 50100 373 
 
As noted in the Project Activities section above, these videos were a great complement to 
on-farm events and an ideal way to share specific educational information with a larger 
audience. 
 
Although we are unable to determine exactly who the individuals were that viewed the 
videos, efforts were focused on reaching both MATA and MIFMA members that are 
specialty crop producers, as well as other specialty crop producers in Michigan and 
beyond, that could benefit from these educational videos. Social media marketing was 
narrowed down to target individuals with specific interests that related to agriculture and 
specialty crop production. See Additional Information section at the end of this document 
to see specific audiences targeted. 
 
6) Percentage of specialty crop producers that gained concrete ideas to improve farm 
profitability and efficiency:   
 
This is perhaps one of the strongest outcomes and reasons for the “hands on” field days, 
which provides participants opportunities to step away from their own farms and observe 
and talk to other like producers to gain insight into different and sometimes better 
practices to make their own farms more efficient.   
 
Survey results indicated: 
84% of participants strongly agreed or agreed that after the field day, they have concrete 
ideas about how to make their farm more efficient. 
 
74% strongly agreed or agreed that after the field days, they have concrete ideas about 
how to make their farm more profitable. 
 
Grant funding was used to solely enhance the competitiveness of specialty crops. 
Specialty crop producers in Michigan were specifically noted and targeted in promotional 
efforts to ensure that this group was reached. Other groups did benefit, as noted in the 
Work Plan section above, and we are pleased that many of these groups are supportive 
of specialty crop producers and will also help to enhance competitiveness of specialty 
crops in Michigan. 
 
Promotional efforts were focused on reaching specialty crop producers in Michigan, and 
MATA and MIFMA members, as the majority are specialty crop producers. Beneficiaries 
included a subset of beginning farmers as well as socially disadvantaged farmers. 
 
Of 260 MATA members, 197 are specialty crop producers. Of 500+ MIFMA members, 
about 220 are farmer/vendor members; however, they do not currently track which of 
those are specialty crop producers.  
 
Survey results of participants at the field days and webinar indicate that we reached 
these beneficiaries: 



 
● 84  - Direct market and/or specialty crop producers 
●   8  - Aspiring specialty crop producers 
● 25  - Resource provider for specialty crop producers 
● 10  - Others, including:  

o Market managers 
o Learning experience 
o Community garden/community garden tech support 
o Produce specialty crop for personal use 
o Interested 
o Garden to kitchen 
o U-pick farmer 
o Extension 

 
The 50,473 video views indicate that we reached a much higher number of specialty crop 
producers. As noted above, although we are unable to determine exactly who the 
individuals were that viewed the videos, efforts were focused on reaching both MATA and 
MIFMA members that are specialty crop producers, as well as other specialty crop 
producers in Michigan that could benefit from these educational videos. Social media 
marketing was narrowed down to target individuals with specific interests that related to 
agriculture and specialty crop production. 
 
In addition to gaining concrete ideas about how to make their farm more efficient and 
gaining concrete ideas about how to make their farm more profitable, as noted in the 
Goals and Outcomes achieved section above, survey results and feedback showed that 
participants benefited in the following ways: 
 

● Networking opportunities in a supportive environment 
● Seeing colleagues farm in operation 
● Chance to ask questions to farmers directly 
● Chance to ask questions to MSU Experts 
● Chance to interact and ask questions to MATA and MIFMA staff 
● A day away from the farm 

 
Additional participant comments included: 
 
“Just keep having them, especially pest, disease, weed. Thanks.” 
“Just keep having them!” 
“I enjoyed each stop and learning all the ins and outs of farm to grocer” 
“Love what you are doing!” 
“Do more! (Field Days)” 
“It was great!” 
“Keep up the good work” 
“This one was great! Loved the informal feel and interaction.” 
 
 
LESSONS LEARNED 
Despite promotional efforts and having events in six different regions of Michigan, 
attendance at the field days was much lower than expected. When future field days are 
planned, we may avoid the August-October timeframe, which is the busiest for 
agritourism operators and farmers markets. While not always possible, it would be ideal 



to have a full schedule of on-farm events available to both MATA and MIFMA members 
during the month of April, so farmers can plan accordingly and in advance.  
 
Through participation at the webinar was good, we believe that even more specialty crop 
producers could have participated. We found that MATA members were reluctant to 
participate, simply because the format was unfamiliar to them. In the future, we will need 
to work to overcome this to increase participation, as those that did, found the webinar 
valuable.  
 
Based on this experience and MIFMA’s longer experience organizing educational 
opportunities, we have learned that the best approach is a multi-faceted, educational 
series that combines in-person events, webinars and videos. Individuals have different 
learning preferences and needs, and a multi-faceted approach will enable us to reach a 
broader number of individuals. 

 
After working together on this project, both MATA and MIFMA found that it was positive 
experience to pool resources for the benefit of specialty crop producers in both 
associations and plan programs that were relevant to both MATA and MIFMA members. 
 
MIFMA shared their expertise on the project with MATA and provided the project 
manager with an operations handbook for managing field days, which helped MATA 
avoid the usual pitfalls when planning something for the first time. 

 
A few things we learned in the process of organizing this project: 
 

● Some host farms were reluctant with the video portion of the project. The 
videographer found that some farms were slow to respond back to him, others 
had scheduling conflicts and weather challenges, but some were simply not 
comfortable appearing on camera. In the future, we learned that is important to 
be sure to communicate clearly with host farms about the video portion of the 
project and to also select farms that are more comfortable appearing on video. 
 
Also, one farm was completely closed for the season before the videographer 
could get there and the project manager had to find an alternate farm to 
participate in the videos. In the future, we learned that it’s crucial to get the video 
work done as close to the time of the field day, as possible. 

 
 
CONTACT PERSON:  
Janice Benson, 616-952-1151 
executivedirector@michiganfarmfun.com 
 
ADDITIONAL INFORMATION:  
 
 
1. BANNERS: Next page 

mailto:executivedirector@michiganfarmfun.com


 



 



 
2. FIELD DAY REGISTRATION QUESTIONS:  

 
 
 
 
 



 
 
3. FIELD DAY SURVEY: 

 



 
 
4. PROMOTIONAL EFFORTS 
  

FIELD DAYS 
 Promotional Flyer:   
 

 
  
 
Press Release: http://www.michiganfarmfun.com/article.asp?ait=nv&nid=4 
 
 



 
 
Screenshot of July 2016 Michigan Agritourism Newsletter: 

 
 
 
 
 



 
 
Promotional Email Blasts to 307 Michigan Agritourism members and friends: 
 
July 20, 2016 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-LfOSYwHOMGb?w=3 
 
August 18, 2016 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-Ijl-eiVE1K3?w=3 
 
September 6, 2016 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-PtW4QniCxei?w=3 
 
September 15, 2016 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-HKZ3GCoY23s?w=3 
 
November 2, 2016 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-F1yhfK_msHE?w=3 
 
 
Field Day Facebook Posts on Michigan Farm Fun Facebook Page 
 
Uncle John’s 
Posted 8/3/116, 56 reach, 4 likes, 5 interactions (likes, reactions, comments) 
https://www.facebook.com/MichiganAgriTourism/posts/1226188000747250 
 
Posted 10/24/16, 3,200 reached, 98 viewed, 32 responded   
https://www.facebook.com/events/361988130816293/?acontext=%7B%22source%22%3
A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A
[%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22
%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270
%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D]%2C%22has_source%22%3Atrue
%7D 
 
Slagle’s 
Posted 8/8/16, 1 post click, 3 interactions 
https://www.facebook.com/MichiganAgriTourism/posts/1231847236847993 
 
Posted 8/16/16, 481 reached, 83 post clicks, 36 interactions 
https://www.facebook.com/MichiganAgriTourism/posts/1239394142759969 
 
Posted 7/25/16, 846 reached, 32 viewed, 6 responded  
https://www.facebook.com/events/122618081510486/?acontext=%7B%22source%22%3
A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A
[%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22
%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270
%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D]%2C%22has_source%22%3Atrue
%7D 
 
Birch Point/Cedar Sol 
Posted 8/23/16, 49 reached, 12 post clicks, 1 interaction  

http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-LfOSYwHOMGb?w=3
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-Ijl-eiVE1K3?w=3
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-PtW4QniCxei?w=3
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-F1yhfK_msHE?w=3
https://www.facebook.com/MichiganAgriTourism/posts/1226188000747250
https://www.facebook.com/events/361988130816293/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/361988130816293/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/361988130816293/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/361988130816293/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/361988130816293/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/361988130816293/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/MichiganAgriTourism/posts/1231847236847993
https://www.facebook.com/MichiganAgriTourism/posts/1239394142759969
https://www.facebook.com/events/122618081510486/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/122618081510486/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/122618081510486/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/122618081510486/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/122618081510486/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/122618081510486/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D


https://www.facebook.com/MichiganAgriTourism/posts/1245990318767018 
 
Posted 8/23/16, 88 reached, 12 post clicks, 3 interactions 
https://www.facebook.com/MichiganAgriTourism/posts/1245993205433396 
 
Posted 7/25/16, 850 reached, 33 views, 7 responded 
https://www.facebook.com/events/521707654704117/?acontext=%7B%22source%22%3
A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A
[%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22
%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270
%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D]%2C%22has_source%22%3Atrue
%7D 
 
MSU Student Organic Farm 
Posted 7/25/16, 2,300 reached, 177 viewed, 41 responded 
https://www.facebook.com/events/1108362242567483/?acontext=%7B%22source%22%
3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3
A[%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%2
2%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A14523457550927
0%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D]%2C%22has_source%22%3Atrue
%7D 
 
Stokes Homestead 
Posted 7/25/16 , 1,400 reached, 57 viewed, 12 responded 
https://www.facebook.com/MichiganAgriTourism/posts/1261627940536589 
 
The Local Grocer 
Posted 7/25/16, 127 reached, 12 viewed, 4 responded  
https://www.facebook.com/events/854829207981470/?acontext=%7B%22source%22%3
A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A
[%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22
%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270
%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D]%2C%22has_source%22%3Atrue
%7D 
 
 
WEBINAR: 
 
Promotional Email Blasts to 307 Michigan Agritourism Members and Friends: 
 
January 24, 2017 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-D1X8UORVtU6?w=3 
 
January 6, 2017  
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-DxVOrBwzikg?w=3 
 
 
Webinar Facebook Posts on Michigan Farm Fun Facebook Page:  
 
Posted 3/31/17, 445 reached, 56 post clicks, 3 interactions  
http://fb.me/2cZqNcX9fzO3McZ  

https://www.facebook.com/MichiganAgriTourism/posts/1245990318767018
https://www.facebook.com/MichiganAgriTourism/posts/1245993205433396
https://www.facebook.com/events/521707654704117/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/521707654704117/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/521707654704117/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/521707654704117/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/521707654704117/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/521707654704117/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
https://www.facebook.com/events/1108362242567483/?acontext=%7B%22source%22%3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3A%5b%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%22%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A145234575509270%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D%5d%2C%22has_source%22%3Atrue%7D
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Posted 3/31/17, 3,159 reached, 9 post clicks, 5 interactions  
https://www.facebook.com/MichiganAgriTourism/posts/1522860844413296 
 
Posted 3/31/17, 3,444 reached, 10 post clicks, 2 interactions 
https://www.facebook.com/MichiganAgriTourism/posts/1522862234413157 
 
Posted 3/31/17, 3,745 reached, 5 post clicks, 2 interactions 
https://www.facebook.com/MichiganAgriTourism/posts/1522873221078725 
 
Posted 1/12/17, 971 reached, 38 viewed, 24 responded  
https://www.facebook.com/events/1056146181180816/?acontext=%7B%22source%22%
3A5%2C%22page_id_source%22%3A145234575509270%2C%22action_history%22%3
A[%7B%22surface%22%3A%22page%22%2C%22mechanism%22%3A%22main_list%2
2%2C%22extra_data%22%3A%22%7B%5C%22page_id%5C%22%3A14523457550927
0%2C%5C%22tour_id%5C%22%3Anull%7D%22%7D]%2C%22has_source%22%3Atrue
%7D 
 
Posted 1/13/17, 27 reached, 0 post clicks, 0 interactions 
https://www.facebook.com/MichiganAgriTourism/posts/1412738238758891 
 
Posted 1/18/17, 83 reached, 3 post clicks, 1 interaction 
https://www.facebook.com/MichiganAgriTourism/posts/1418010184898363 
 
 
VIDEOS: 
 
Promotional Email blasts to 307 Michigan Agritourism Members: 
 
March 31, 2017 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-GJi20_-4mWi?w=3 
 
March 30, 2017 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-MyUNlHpb10M?w=3 
 
March 24, 2017 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-AjX1sUM9C14?w=3 
 
March 3, 2017 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-FOGOXS_vNcj?w=3 
 
February 14, 2017 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-AtzwWXWUg-u?w=3 
 
January 25, 2017 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-EbFZVVl6kWO?w=3 
 
January 18, 2017 
http://www.icontact-archive.com/wk-fhLpOLhkl89t2__kX-ADaPlwUkOKf?w=3 
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Facebook Posts to Michigan Farm Fun Facebook Page: 
Slagle’s 
Posted 1/23/17, 8,726 reached, 2,815 views, 267 post clicks, 120 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1424105007622214/ 
 
Posted 1/23/17, 19,191 reached, 6,849 views, 1,189 post clicks, 464 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1424083154291066/ 
 
The Local Grocer 
Posted 1/26/17, 7,592 reached, 2,838 views, 150 post clicks, 100 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1428282687204446/ 
 
Posted 1/26/17, 5419 reached, 2052 view, 95 post clicks, 33 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1428275830538465/ 
 
Birch Point 
Posted 2/18/17, 6566 reached, 3008 views, 65 post clicks, 26 interactions 
https://www.facebook.com/MichiganAgriTourism/videos/1459187727447275/ 
 
Posted 2/18/17, 6606 reached, 2956 views, 133 post clicks, 40 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1459192994113415/ 
 
Ten Hens 
Posted 2/18/17, 9994 reached, 4099 views, 214 post clicks, 102 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1459202844112430/ 
 
MSU SOF 
Posted 3/4/17, 6194 reached, 3247 views, 99 post clicks, 48 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1475711139128267/ 
 
Posted 3/4/17, 7202 reached, 3589 views, 75 post clicks, 52 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1475731402459574/ 
 
Stokes Homestead 
Posted 3/25/17, 5552 reached, 3296 views, 34 post clicks, 26 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1513796448653069/ 
 
Klackle’s 
Posted 3/30/17, 9405 reached, 4065 views, 156 post clicks, 45 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1521504744548906/ 
 
Posted 3/30/17 8304 reached, 5437 views, 171 post clicks, 57 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1521510561214991/ 
 
Posted 3/30/17, 8357 reached, 5222 views, 121 post clicks, 52 interactions  
https://www.facebook.com/MichiganAgriTourism/videos/1521513881214659/ 
 
Posted 3/31/17, 4,626 reached, 3 post clicks, 2 interactions  
https://www.facebook.com/MichiganAgriTourism/posts/1523083287724385 
 
Posted 3/31/17, 5,488 reached, 11 post clicks, 2 interactions  
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https://www.facebook.com/MichiganAgriTourism/posts/1523061007726613 
 
Posted 3/31/17, 5,709 reached, 6 post clicks, 1 interaction  
https://www.facebook.com/MichiganAgriTourism/posts/1523042481061799 
 
Posted 3/31/17, 4891 reached, 8 post clicks, 4 interactions  
https://www.facebook.com/MichiganAgriTourism/posts/1523021881063859 
 
Posted 3/31/17, 5,256 reached, 4 post clicks, 1 interaction  
https://www.facebook.com/MichiganAgriTourism/posts/1522951054404275 
 
Posted 3/31/17, 5379 reached, 12 post clicks, 1 interaction  
https://www.facebook.com/MichiganAgriTourism/posts/1523001537732560?ref=notif&noti
f_t=like&notif_id=1491259845890703 
 
Posted 3/31/17, 301 reached, 32 post clicks, 5 interactions 
http://fb.me/axlDyxfTLndkhX 
 
Posted 3/31/17, 78 reached, 12 post clicks, 2 interactions  
http://fb.me/229aSyUwGwmW5rF 
 
Posted 3/31/17, 109 reached, 23 post clicks, 6 interactions  
http://fb.me/1Heku5aJ4xZiOs9 
 
Posted 3/31/17, 409 reached, 62 post clicks, 26 interactions  
http://fb.me/1Fe0LoNm1Lxrfpr 
 
Posted 3/31/17, 204 reached, 35 post clicks, 9 interactions  
http://fb.me/2bh11y3OYhuhxPQ 
 
YouTube Channel 
https://www.youtube.com/channel/UC5V5LKSdh9fliiUGmHpq2eA/videos?shelf_id=0&sort
=dd&view=0 
 
Michigan Farmers Market Association Promotional Efforts 
MIFMA also promoted the series to their own contacts, including: 
 
Neon email blasts, roughly 520 members received these emails each time they 
were sent out. 
8/01/2016 – Email was sent out about six of the field days 
8/19/2016 – Email was sent out with a reminder about the six field days 
9/08/2016 – Email was sent out with reminders about Using Social Media and Display 
and    Marketing 
 

Additionally, promotional messages were sent via the MIFMA Farmers Market 
listserv roughly 1-2 days after the Neon membership mailing. Listserve has 
approximately 1,100 subscribers. So, 3 emails sent to 1,100 subscribers.  
Facebook Promo: 
Field days were promoted on the following dates.  
8/08/2016 - 2.6k reach, 75 post clicks, 48 interactions (likes, comments, shares, etc.) 
9/07/2016 - 448 reach, 9 post clicks, 7 interactions  
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9/08/2016 - 206 reach, 4 post clicks, 1 interactions 
9/12/2016 - 923 reach, 24 post clicks, 4 interactions 
9/20/2016 – 1k reach, 33 post clicks, 5 interactions 
11/4/2016 – 312 reach, 8 post clicks, 6 interactions 
11/7/2016 – 197 reach, 7 post clicks, 6 interactions 
 
Video promo on Facebook: 

 1/23/2016 – 589 reach, 29 post clicks, 9 interactions 
1/30/2016 – 407 reach, 12 post clicks, 9 interactions 

 1/31/2016 – 295 reach, 21 post clicks, 1 interaction 
3/06/2016 – 357 reach, 17 post clicks, 0 interactions 
3/31/2016 – 503 reach, 17 post clicks, 6 interactions
 
Social Media Marketing 
Through Facebook we were able to narrow down the audience through targeted 
marketing. We targeted those with interests or jobs with the following subjects. By doing 
this we were able to some extent control whose newsfeed the videos and posts reached. 
 
Agribusiness 
Agriculture 
Agriculture Worker 
Farm 
Farm Assistant 
Farm Manager 
Farm Owner Operator 
Farm Supervisor 
Farmer 
Farmers' market 
 

 
Farming 
Fruit 
Fruits and Vegetables 
General Farmer 
Greenhouse 
Growing Vegetables 
Organic Farmer 
Planting 
Sustainable agriculture 
Vegetable 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5. SAMPLE VIDEO COMMENTS (SCREENSHOTS): 

 
 



 
 
 
 
 
 
 
 
 
 



6. MATA WEBSITE VIDEO PAGE (SCREENSHOT) 
 

 
 
 
ATTACHMENT: FIELD DAY EVALUATION RESULTS SPREADSHEET 
 
 



Uncle Johns Key
Stokes 0-Strongly Agree
MSU SOF 1-Agree
Slagles 2-Niether Agree or Disagree
Local Grocer 3-Disagree
Birch Point/Cedar Sol 4-Strongly Disagree

How many years has the primary owner/operator of your farm been farming? (This is in reference to all farming experience, not just expereince on your current farm.) Please enter N/A if not a farm business.What specialty crop do you grow? (The USDA defines specialty crops as fruits and tree nuts, vegetables, culinary herbs, and spices, medicinal plants, nursery, florticulture, and horticulture)Overall, I am satisfied with the field day

BIRCH POINT/CEDAR SOL 23 registered 16 attended 

N/A N/A 0
More than 10 N/A 0
Less than 5 Vegetable 1
More than 10 Fruits, Vegetables, Culinary Herbs, Florticulture 1
N/A Veggie, herbs, cut flowers 0
More than 10 Florticulture 1
Less than 5 N/A 0
More than 10 Vegetables, herbs 0
More than 10 Lavender and Garlic 0
Less than 5 Veggies, herbs 1
Less than 5 Vegetables 0
Less than 5 vegetables-floriculture 0
Less than 5 Vegetables, culinary, herbs, spices 0
More than 10 Fruits, Vegetables, herbs, floriculture 0
More than 10 Flowers, Garlic, winter greens, herbs, artichokes, vegetables for personal use1
N/A N/A 0

100% Agree

LOCAL GROCER 21 Registered 12 attended 
More than 10 N/A 1
Less than 5 Fruit trees, soon-florticulture, herbs, vegetables 0
More than 10 N/A 1
N/A None 0
N/A N/A 0
5-9 Garlic, Shallots, Berries 0
More than 10 Vegetables, cooking, herbs, summer flowers 0
More than 10 Corn, Beans, Tomatos 1
N/A N/A 0

100% Agree

SLAGLES 10 Registered 6 Attended 
5-9 Wide variety of vegetables, blueberries, tart cherries 2
Less than 5 Hybrid aspen, stool beds for biomass propagation 0
More than 10 Vegetables 0
More than 10 Medicinal plants, vegetables, culinary herbs 0
More than 10 Vegetables, culinary herbs 0
More than 10 Vegetables 0

83% Agree

MSU SOF 25 Registered 14 Attended 
More than 10 Vegetables, culinary herbs 0
More than 10 Vegetables, Culinary Herbs 1



N/A N/A 0
Less than 5 Vegetables, flowers 0
5-9 herbs, tomatoes, cucumbers, carrots, greens, etc. 0
More than 10 apples, plums, mums 0
5-9 vegetable, herbs 0
More than 10 vegetable, culinary herbs and spices 1
N/A N/A 0
More than 10 Vegetables and florticulture 1
More than 10 mostly vegetables 0
Less than 5 vegetables, herbs 0
Less than 5 Diverse vegetable and flowers 1
More than 10 vegetable, fruits 0

100% Agree

STOKES 13 Registered 6 Attended 
More than 10 woody ornaments, home grown flowers and herbs for market1
N/A Extension 0
N/A N/A 1
More than 10 N/A 0
N/A N/A 0
More than 10 virtually all but trees and nuts 0

100% Agree

UNCLE JOHNS 36 Registered 19 Attended 
Less than 5 Vegetables, blueberries 0
More than 10 Apples 1
More than 10 Apples 2
More than 10 Apples 0
5-9 fruits and plants 0
N/A 2
Less than 5 vegetables 0
More than 10 vegetables/flowers 0
N/A 1
Less than 5 produce/fruits-school cafeteria 0
5-9 Apples, grapes, pumpkins, blueberries 1
Less than 5 vegetables, culinary herbs, florticulture 0
More than 10 pumpkins, sweet corn, squash, tomatoes, flowers 1
More than 10 culinary herbs/spices, medicinal plants, vegetables 1
Less than 5 brand new farmers this year. We're not actively farming crops yet but we did add 50 hives at the orchard0
Less than 5 brand new to farming 0
N/A 2
Less than 5 apples 2
More than 10 0

78% Agree

ALL FIELD DAYS 93% Agree

Age of Participants
20 and under 1
21-40 22
41-60 26
61-80 10
N/A 11



Business/Farm Connected with through field days
ACRE
Bandhu Gardens
Bee Wise Farms
Bender Homestead
Black Dog Farm
Brownfield Ag News
Corey Lake Orchards
Ddfarms
Edible Flint
Elson's 2 Tracks, LLC
Faivor Fresh Produce
FlowerEssence, LLC
Garden Gate Markets
Garden Project
GLHC
Gordons
Ham Family Farm LLC
HAVEN
Jim's Back Yard-Uncle Jimmies' Jellies
Kits Garden, LLC
Klackle Orchards
Makielski Berry Farm
Michigan Heirlooms
MIFMA
Pheasant Hollow Farm
Preferred First
Red House Ranch
Saline Farmers Market
Sharkar farm
Ski Country Farm
Sleepy Hollow Farm

0 

10 

20 

30 

1 

Number of 
Participants 

Age Range 

Participant Ages 



Southern Lakes Parks & Recreation
Stone E River Ranch
Swanzy Farm
Taylor farm market
The Boone Farm
The Culinary Institute of America
Tilton Farms
Toad Hall/sharkar farms
Treasa's Treasures
Two Hounds Farm
Urban Farm at Leila Arboretum
Virgin Earth Farm
Wolcott Orchard

Memberships (of those registered)
MIFMA Only: 29
MATA Only: 6
Both: 6
Niether: 46
Webinar: 54

Total Reach: 141

Total Facebook Video Views: 51,600
Total Youtube Video Views: 268 

BIRCH POINT/CEDAR SOL 23 registered 16 attended 
LOCAL GROCER 21 Registered 12 attended 
SLAGLES 10 Registered 6 Attended 
MSU SOF 25 Registered 14 Attended 
STOKES 13 Registered 6 Attended 
UNCLE JOHNS 36 Registered 19 Attended 

Total Registered: 128
Total Attended: 73



Attending the field day was a valuable experience.
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20 and under 

21-40 

41-60 

61-80 

N/A 



After the field day, I have concrete ideas about how to make my farm more efficient.
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After the field, I have concrete ideas about how to make my farm more profitable.

2
1
2
2
0
0
1
1
1
1
0
0
2
0
1
1

75% Agree

1
0
2
2
0
1
2
2
0

56% Agree

2
0
2
1
1
0

67% Agree

0
1



0
0
0
1
0
2
1
1
0
1
0
1

93% Agree

2
0
0
0
0
0

84% Agree

0
1
2
1
1
2
1
2
2
1
1
1
1
2
0
0
1
2
0

68% Agree

74% Agree



Attending the field day was worth the time I committed to be there.
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I would recommend field days like this to other farmers.
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The farmer host presented information that was relevant to me.
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Do you have suggestions for ways that we could improve future field days?

N/A
N/A
N/A
Just keep having them, especially pest, disease, weed. Thanks. 
N/A
NO
N/A
Doing little earlier or weekends would gather more attendees/participants, giving some handouts with little descriptions of what you are presenting would be more beneficial 
N/A
Maybe suggesting other farming practices that work for pest/disease prevention. Like conventional or industrial farming 
Not at this time
N/A
Just keep having them! 
Porta Potty
N/A
Starting on time, a lot of waiting before the start

Detailed Maps
No
N/A
I enjoyed each stop and learning all the ins and outs of farm to grocer
N/A
N/A
N/A
N/A
No

N/A
specifically ask attendees what they want to get out of this (they did) and if they they want to network later
N/A
Healthy snack
N/A
N/A

N/A
N/A



Details on how to have an organic compost. and techniques also irrigation. 
Be clear where to meet, but I'm sure you guessed that. 
Keep up the food work
Keep having them
N/A
N/A
No, and that is not a bad thing. Love what you are doing! 
Give the farmers and agenda to follow
Do more!
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

Larger advertising or word of mouth. Send probs out to spread the word that you are on facebook. 

I wish we would have gone out into the production and to talk about production practices
please ask people to speak loudly so everyone can hear the question

not now, it was great! 

round table discussion, facilitate farmer to farmer discussion on things. 

Connection/improvement between MIFMA/MATA on content
more set up/scheduled
actually showing pruning



Do you plan to attend future field days?Do you have any suggestions for future field day topics?*The following demographic questions are optional*Do you identify as:

Yes! N/A Female
N/A N/A Female
N/A N/A Female
Sure Planting/cultivation-small scaleFemale
Yes! N/A Female
YEs No Male
N/A N/A
Dont know how, depends on schedule and time frame. N/A Male
Yes N/A Female
Yes How to weave plants (hands on). How to set up a greenhouse/hoophouseMale
Yes Not at this timeFemale
Yes N/A Female
Depends on the subject presentedNo Male
Yes Weed suppression Male
Yes Florticulture and herbs used in florticulture. Marketing to grocery stores and UPC lablesFemale
Yes No Male

9-Females 6-Males 1- N/A

Sure N/A Female
Yes, this was very informative and enjoyable Community involvement Male
Yes Gear toward market management Female
Yes NO Female
Yes N/A Female
Yes N/A Male
Sure N/A Female
N/A N/A Male
Yes No Male

5-Females 4 Males

N/A N/A
yes coolers of root cellars, crop storageMale
N/A N/A Male
Only in the UPN/A Female
Yes N/A Female
Yes N/A

2-Female 2-Male 2-N/A

Yes if time allowedN/A Female
N/A N/A Male



In the future, yes!N/A Female
yes! N/A Female
yes N/A Male
yes getting ready for market. more intense production.Male
Yes N/A Female
Yes N/A Female
yes! not off handMale
yes include some commercial growersMale
yes no Male
Yes Birch point farm info and walk was fabulous, hydro farm was interesting but I could have used more detail or tech info. More tours of small farmsFemale
yes weed management Male
Yes haven't gone to enough to know what I am missing Female

7-Female 7-Male

Yes N/A Female
Yes, Im going to look for ideasN/A Female
Yes N/A Female
yes n/A Female
Hoping to attend the orchard management sessionN/A Female
Yes This one was great! Loved the informal feel and interaction. Female

6-Female

yes no Female
yes Male
not in season Male
yes animals, hopps farmsMale
sure Female

yes
yes Female
yes Female
yes! food processing procedures, marketing/program planningFemale
yes Male
yes crop rotation, pest managementMale
yes Male
yes Male
yes beekeepingMale
yes bee keepingFemale
yes cheese/maple syrup/bees/community gardens/ada garden to marketMale
yes showing how to actually prune, dont just talk about itMale
possibly do online webinarFemale

7-Female 10-Male 2-N/A

36-Female 29-Male 5-N/A



Age *The following demographic question is optional* What year were you born?*The following demographic questions are optional*Please specify your ethnicity.

36 1980 White
54 1962 White

N/A N/A White
62 1954 White
26 1990 White
78 1938 White

N/A N/A Other
29 1987 Other
59 1957 White
63 1994 White
29 1987 White
60 1958 White
25 1991 White
66 1950 White
64 1952 White
34 1982 White

60 1956 White
24 1992 White
47 1969 White
47 1969 White
54 1962 White
69 1947 White
60 1956 White
18 1998 White
58 1958 White

N/A N/A White
61 1955 White
56 1960 White
61 1955 White
57 1959 White

N/A N/A

54 1962 White
52 1964 White



26 1990 Black or African American
27 1989 White
61 1955 White
62 1954 White

N/A N/A White
55 1961 White
54 1962 White
36 1980 White
56 1960 White
54 1962 White
29 1987 White

N/A N/A White

54 1962 White
39 1977 White
26 1990 White
54 1962 White
34 1982 White
59 1957 White

N/A N/A Other
N/A N/A White

39 1977 White
22 1994 White
51 1965 White

N/A N/A
55 1961 Black or African American
30 1986 White
30 1986 White
26 1990 White
51 1965 White
24 1992 White

N/A N/A Native American or American Indian 
N/A N/A

44 1972 White
39 1977 White
59 1957 White
24 1992 White
59 1957 White
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PROJECT TITLE  
Building on Progress: Engaging Local Fresh Apple Consumers Via Social Media and In-Store 
Activities 
 
PARTNER ORGANIZATION 
Michigan Apple Committee 

 
PROJECT SUMMARY  
Michigan Apple Committee (MAC) continues to develop consumer markets using social media 
and in-store activities, along the committee’s three strategic marketing priorities established in 
strategic planning in 2012:  1) Leveraging the “locally-grown” movement; 2) Focusing consumer 
promotions on premium varieties; 3) Promoting apples for health benefits (siting published 
health research). MAC utilized $100,000 of Specialty Crop Block Grant funds on a project to 
benefit all Michigan Apple growers and the Michigan fresh apple market. The project aimed to 
improve the competitiveness of fresh Michigan Apples by building online engagement with 
consumers to drive a deeper connection between social media involvement and in-store activity.  
By continuing to focus resources on social media, MAC increased engagement with consumers, 
particularly in our target market – women between the ages of 25 and 54. Additionally, special 
attention was paid to the region of the country in which the Michigan Apple is considered the 
local apple – Michigan, Illinois, Indiana, Ohio and Wisconsin. Past MAC research data indicates 
shoppers in this target audience favor Michigan Apples and are inclined to support locally 
grown, healthy foods. Through this project, MAC achieved social media messaging that drove 
action by consumers both in-store and online. 
 
PROJECT PURPOSE 
The ultimate purpose of this project was to increase the number of consumers who choose to 
purchase Michigan Apples. Targeting social media as a channel for consumer engagement 
continues to be important for a number of reasons. Through our consumer panels, conducted in 
2008 – 2013 in Michigan and the Chicago suburbs, we have learned that consumers are 
extremely interested in buying Michigan Apples but they often have difficulty in determining the 
source of the apples they purchase in the store. Often consumers thought they were buying 
Michigan Apples when in fact they were buying products from other places. Through social 
media, we educate our audience about what to look for, using text, photos and videos to more 
effectively communicate the message. This campaign encouraged feedback and engagement 
with consumers through questions, calls to action, and shareable graphics and information. 
 
The Michigan Apple Committee’s objective was to spend $100,000 on a social media campaign 
using graphics, online advertising and messaging, as well as in-store support, to increase 
consumer engagement and education about finding and choosing Michigan Apples. Social 
media allows us to use pictures, graphics and videos to educate and engage with consumers, 
and share with them how to identify Michigan-grown apples and why they are better.  
 
As the Michigan Apple industry continues to recover from the crop loss of 2012, it is also looking 
ahead to the future. With high-density planting on the rise and other technological 
advancements being used, Michigan will continue to see an increase in the amount of apples 
harvested each year. Programs that help to increase movement of apples will be critical to the 
Michigan Apple industry going forward. 
 
This project built on the FY14 SCBG funded social media campaign – learnings from which 
informed decisions, messages and tactics for the FY15 project. Learning from the prior year’s 
project about which types of posts inspire the most engagement, which graphics are most 



attention-getting and which audiences are most responsive to boosted posts allowed us to 
improve upon our efforts. 

 
PROJECT ACTIVITIES 
Work accomplished on this project began in January, 2016. This is when MAC began work with 
marketing firm Direct Impact to craft a social media campaign, messaging and content. A plan 
which included online advertising, graphics, blogger support and in-store materials was created 
by early summer 2016. In addition, support materials were planned for in-store activities. Kroger 
agreed to place Michigan Apple bins in stores, and in-store chef demos were also scheduled. All 
plans were finalized in the summer and the social media campaign kicked off September 1 as 
apples were being harvested and consumers began seeing them in stores. Toward the end of 
the project we determined that the in-store chef demos were not going to cost what we had 
estimated. Therefore, we applied for a change of scope to move $11,101.00 from the chef 
demos to the social media campaign, which helped us to do more social media 
advertising/boosted posts. 
 
Significant results included a continued increase in page growth on all social media platforms. In 
addition, MAC achieved important learnings about most active days and times the target 
audience is active on social media – information that can be employed going forward. 

 
GOALS AND OUTCOMES ACHIEVED  
The goal set for this project was to increase shipments of Michigan Apples in the local region by 
increasing the quantity and quality of our consumer engagement online and in-stores, while 
educating them about why Michigan Apples are better, and how to find them in stores. One 
performance measure was set to achieve use of the campaign message hashtag 5,000 times 
on various social media outlets throughout the duration of the campaign. In total for the project 
period, #MIapples was used 6,522 times on Facebook, Twitter, Pinterest and Instagram 
combined. 
 
Another was to achieve a 10 percent increase in apple shipments to the local region. In the 
benchmark year of October 2013, Michigan Apple shippers sold 146,927 cases of apples to 
Chicago and 66,169 cases to Detroit. In October 2016, Michigan Apple shippers sold 221,597 
cases of apples to Chicago and 97,964 cases to Detroit, far exceeding the 10 percent increase 
goal. 
 
BENEFICIARIES  
Michigan’s 825 apple growing families benefited from this project’s accomplishments. 
Additionally, eight major Michigan Apple shippers also benefited. 
Growers and shippers not only benefited from the increase in movement of Michigan Apples, 
but also in content they could share and use on their social media outlets, from the Michigan 
Apple Committee’s social media. This will allow them to continue to engage with their online 
audiences to support future efforts. 
 
LESSONS LEARNED  
While the goals were met, there are always lessons learned in these projects. In terms of 
administering this project, we had challenges with the marketing firm we worked with that 
helped us to create many of the posts. It took a great deal of effort on our part to educate the 
folks we worked with about the Michigan Apple industry and what the priorities of the project 
were. Determining appropriate messaging from an organizational standpoint as well as based 
on what appeals to consumers was critical. Regular communication and guidance is definitely 
needed with the marketing firm. 



 
We were grateful to be granted a change of scope to move more funds to the social media 
campaign, where the dollars could be used effectively to reach more of the target consumers. 
 
CONTACT PERSON  
Diane Smith, Executive Director, Michigan Apple Committee • 517-669-8353  
Diane@MichiganApples.com 
 
ADDITIONAL INFORMATION  
Budget (see also attached Grant Expense Report) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Invoice Date Amount

Direct Impact #223102003 6/7/2016 $11,785.00

Direct Impact #223102043 7/5/2016 $11,785.00

Pure Michigan Radio 8/1/2016 $15,000.00

Direct Impact #223102082 8/3/2016 $11,785.00

Direct Impact #223102124 9/1/2016 $11,834.00

Hudsonville Lumber (Kroger Bins) 9/1/2016 $15,000.00

Direct Impact #223102154 9/15/2016 $18,000.00

Aussie in the Kitchen (Chef Demos) 10/17/2016 $3,825.00

Aussie in the Kitchen (Chef Demos) 10/19/2016 $425.00

Aussie in the Kitchen (Chef Demos) 11/18/2016 $425.00

Have Whisk Will Travel (Chef Demos) 12/2/2016 $4,224.00

Total $104,088.00

*Spending through Dec. 31, 2016

FY15 SCBG Social Media Budget

Budget ‐ $100,000



Samples of Social Media Posts 
 
Facebook 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



Instagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



Twitter 
 

 
 

 
In-Store Activities 



 
 
Michigan Apple crates in Kroger stores (left) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chef demo in Kroger stores (below) 
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PROJECT TITLE  
Advertising to Promote Michigan Apples 

 
PARTNER ORGANIZATION 
Michigan Apple Committee 

 
PROJECT SUMMARY  
The Michigan Apple Committee (MAC) continued its work reestablishing and redeveloping the 
presence of Michigan Apples in the marketplace after the 2012 crop loss. The $55,535 in SCBG 
funds has allowed MAC to continue to cultivate a strong advertising campaign in both trade and 
consumer publications. This has afforded MAC the opportunity to build relationships with the 
publications and ultimately with the audiences they reach – produce retailers and produce 
consumers. As we move forward from the 2012 crop loss, we must continue focusing resources 
on our presence in print materials that reach the two target audiences of retailers and 
consumers. 
 
PROJECT PURPOSE 
The purpose of this project was to continue rebuilding the Michigan Apple presence in the 
marketplace after the crop loss of 2012. Print advertising in effective and appropriate 
publications that reach retailers and consumers plays a key role in strengthening our market 
presence. From our past work with trade advertising, we felt strongly that advertising with The 
Packer continues to be the best way to reach our retailer audience. In addition, we also 
advertised in three consumer publications. With a target audience of women age 25 – 54 in the 
local region (Michigan, Illinois, Indiana, Ohio and Wisconsin), we targeted publications that 
reach that audience. These include USA Today’s Modern Woman magazine (circulation 2 
million), Midwest Living Magazine special section (circulation 373,700) and Traverse Magazine 
(circulation 24,000). The Michigan Apple Industry is still recovering, particularly from a 
marketing perspective, from the crop loss of 2012. Regaining momentum and rebuilding our 
presence with retail and consumer audiences has taken a significant amount of time and effort. 
We have achieved this through reaching consumers as well as retail buyers via this advertising 
program. This is the first time MAC has included consumer advertising in grant funded efforts. 
Previously, we focused grant dollars on trade advertising.  The past learnings from trade 
advertising informed the advertising purchases in The Packer for this project, maintaining the 
goal of raising awareness among retail produce buyers. 

 
PROJECT ACTIVITIES 
As described in the work plan, first MAC worked with sales representatives to reserve 
placement and determine ad themes, then purchased advertising space in The Packer, 
Traverse Magazine, USA Today’s Modern Woman and Midwest Living’s Out & About section. 
Continued work with these publications has allowed MAC to build relationships with the sales 
representatives for additional advertising opportunities. This effort solely benefited Michigan 
Apples. 
 
GOALS AND OUTCOMES ACHIEVED  
MAC set two goals for this project. The first was to increase product awareness of Michigan 
Apples by consumers. As a way to measure this, we looked for 8,000 visits to the Michigan 
Apples website during the grant period. Using Google Analytics, we determined that from 
September 1, 2016 to December 31, 2016, the MAC website counted 41,515 sessions, with 
9,881 visits to the varieties page. The majority of the visitors, 51.5 percent, were in the 25 – 54 
age range MAC set out to target. 
 



The second goal was to increase awareness of Michigan Apples among retailers, with the 
performance measure set at a 45 percent increase in awareness (benchmark set in 2013 at 40 
percent of survey respondents indicating an increase of awareness). For this project, a survey 
was sent to our retailer email list of 367 contacts. (See the survey in “Additional Information” 
section of report.) Thirty-eight percent of respondents indicated that the advertisements in The 
Packer increased their awareness of Michigan Apples. While this goal was not achieved, it is a 
learning opportunity. With a low rate of the return on the survey, future surveys could include an 
incentive for completion. With a higher return rate, we would see more accurate numbers in 
terms of measuring the success of the program. While they did not attribute an increase in 
awareness to the trade advertising, 67 percent of the survey respondents indicated they had 
increased their purchases of Michigan Apples in the past 18 months. Therefore, we do feel that 
maintaining a strong presence in the trade publications is an important factor in retail awareness 
and purchases. 

 
BENEFICIARIES  
Michigan’s 825 apple growing families benefited from this project’s accomplishments. 
Additionally, eight major Michigan Apple shippers also benefited.  
 
LESSONS LEARNED  
There were many lessons learned with this project. Over the course of the project, we have 
learned more about the publications that best reach our target audiences, with The Packer 
being an efficient and effective way to reach retail produce buyers and Midwest Living, Traverse 
Magazine and USA Today’s Modern Woman reaching female consumers between the ages of 
25 and 54. 
 
Additionally, we have learned about the process of measurement for these efforts. Providing an 
incentive to complete a survey would have been a positive step toward a higher return rate. 
 
Overall we have learned that advertising to both retailers and consumers continues to be an 
important component of Michigan Apple Committee’s overall marketing plan. 
 
CONTACT PERSON  
Diane Smith, Executive Director, Michigan Apple Committee • 517-669-8353  
Diane@MichiganApples.com  
 
ADDITIONAL INFORMATION  
Budget (see Grant Expense Report for more information) 
 

 
 
 
 

Month Publication Ad Amount

Sep‐16 Traverse Magazine 1/6 page $535.00

Oct‐16 The Packer 1/3 page $3,110.00

Oct‐16 The Packer 1/3 page $3,110.00

Nov‐16 The Packer 1/3 page $3,110.00

TOTAL $9,865.00

Specialty Crop Block Grant FY 15

Advertising ‐ $55,535 (expenditures after 9/30/16)



Retailer Survey 
MAC FY15 SCBG-FB 

Trade Advertising for Promoting Michigan Apples 
 

Survey to Retailers 
(MAC used Survey Monkey and Constant Contact to distribute survey and gather data) 
 
Prepared by:_________________________________________  Title: ______________ 
 
Store Name: _________________________________________ Store Number: ______ 
 
The Michigan Apple Committee (MAC) would like to hear your opinion regarding the trade ads that 
were placed beginning in September 2015 to help promote fresh Michigan apples. Please fill out 
this survey as completely and accurately as possible by March 31, 2016. 
 

1.  Did you see the advertisements placed in the trade publications (insert publication names) 
promoting the Michigan Apple Industry? 

 
Yes  No   Not Sure 

 
2. If yes, did seeing the advertisements raise your awareness or interest in Michigan apples as 

a product for your store? 
 

Yes  No  Not Sure 
 

3.  Do you feel that you may have ordered more Michigan apples to sell in your store because 
of the advertisements you saw? 

 
Yes  No  Not Sure 

 
4.  In the past 18 months, have you consistently ordered Michigan apples to sell in your store? 

 
 Yes  No  Not Sure 

 
5.  In the past 18 months, have you increased the amount of Michigan apples you have 

ordered for your store? 
 

Yes  No  Not Sure 
 

6. Please use the space below to provide any additional comments and/or suggestions you 
may have:  
 
 

 
7.  Would you be interested in receiving email updates about Michigan Apples? 

 



Yes, my email address is: _______________________________      No thank you 
 
 
Thank you! We understand how valuable your time is, and we appreciate you taking the time to 
fill out this survey. By providing us with your feedback, MAC can continue to develop efficient 
marketing programs that will increase your store’s sales in Michigan apples. If you have any 
questions feel free to call our office at 800-456-2753 or email staff@MichiganApples.com. 

 
 
 
Sample Advertisements 
The Packer 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 
 
USA Today’s Modern Woman 
 

 
 
 
Traverse Magazine 
 

 
 
 
 
 
 



 
 
 
Midwest Living (Out & About Section) 
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Project Title 
Increasing Consumer Awareness of Michigan Asparagus Through Print, 
Web and Internet Based Promotion 
 
Partner Organization 
Michigan Asparagus Advisory Board (MAAB) 
 
Project Summary 
The purpose of this project was to improve and enhance the industry’s effort to 
market its fresh asparagus crop. The Michigan asparagus industry transitioned 
rapidly from a situation where demand exceeded supplies to one where it was 
clear that a marketing effort was needed. The industry’s print materials were old 
and outdated and we lacked a presence on most social media platforms. The 
industry also lacked the knowledge of how produce buyers and consumers 
viewed the industry and how purchase decisions were made. 
The MAAB used SCBG funding in conjunction with its own funds to totally 
revamp its marketing materials and methods. As a result of the project the 
following activities were completed: New photographs and artwork were created. 
New brochures and posters were created and distributed. Presence and content 
was created for the social media platforms: Facebook, Twitter, Instagram and 
Pinterest. Knowledge of MAAB’s social presence was amplified through a food 
bloggers tour. Lastly, a market analysis study was completed which will focus its 
promotion efforts in the future.  
All activities except for the market analysis were in place for the 2016 harvest 
season. In 2016 11.1 million lbs. were sold fresh, up from 10.5 million in 2015. 
 
Project Purpose 
In 2012 Michigan marketed 5.6 million lbs. of fresh asparagus. Over half of that 
was likely sold in-state with the Michigan retailers heavily promoting it as “locally 
grown”. By 2015 the volume of Michigan fresh asparagus had nearly doubled to 
10.5 million lbs. with the majority now being sold out of the state. The sharp 
increase in fresh sales was a direct result of the down-turn in the processing 
market. Fresh asparagus was pushed out-of-state where the product was not 
recognized as locally grown and suffered from the lack of retailers support. 
Prices dropped and the orderly movement into any given market was 
nonexistent. It became very clear that a marketing effort was needed if Michigan 
was going to continue to expand its fresh sales.  
The goal of the project was to increase sales of fresh Michigan asparagus by 
raising consumer awareness of the industry. Although asparagus is now 
available in most supermarkets every week of the year, Michigan asparagus is 
only available for 7 – 8 of those weeks. Our challenge is to convince produce 
buyers to handle and consumers to purchase Michigan asparagus when it is 
available in May and June.  
Methods for reaching consumers today are drastically different than those of 10 
or 15 years ago and consumer demand for information about the food that they 
purchase is increasing. Social media is an economical and preferred way of 



reaching large numbers of potential customers and computers and hand-held 
devices are rapidly replacing cook books. Knowledge of where and how food is 
produced has become more important in buying decisions and more consumers 
are buying their fresh produce at farmer’s markets than ever before. 
There were three main objectives of this project: Develop new point-of-purchase 
(POP) material, Enhance Michigan asparagus presence and reach on social 
media, and Conduct a market research study with the goal of becoming more 
strategic in identifying consumers’ preferences, purchasing triggers and usage as 
well as evaluating the current marketing programs.   
 
Project Activities 
In November – December 2015 MAAB staff met with potential contractors to 
discuss project activities and solicit bids. In January 2016 Blohm Creative 
Partners (BCP), East Lansing, MI. were chosen to create and print Point-of-
Purchase materials which included a new brochure and poster. BCP was also 
chosen to handle the social media aspect of the project. 
Note- The original grant also included funding for the creation of a new web site. 
Between the time that the grant was written in March 2015 and the time the grant 
was approved in September, MAAB decided it could not wait for grant approval 
and decided to use its own funds to create a new web site. BCP reviewed 
MAAB’s new web site and determined that no additional changes or up-grades 
were needed. MAAB and BCP also realized that they lacked knowledge about 
our target audience and MAAB began work on requesting a grant modification to 
use funds originally approved for a web-site for a market analysis study. This 
change was approved in September 2016. 
During the winter of 2016 MAAB and BCP met to review and approve artwork 
and content for the POP materials. A photo shoot was completed and MAAB 
approved the final design and layout of the brochure and poster. 20,000 
brochures and 500 posters were printed and delivered to MAAB 
Beginning in April of 2016 brochures and posters were distributed. New content 
was created for the web-site and the social media campaign was launched which 
included a new presence on Facebook, Instagram, Twitter and Pinterest. Social 
media activity increased markedly during the harvest season in May and June 
and was enhanced by a food blogger tour in mid-May. The tour itself was not part 
of the grant and was wholly funded by MAAB. 
In October 2016 Full Tilt Marketing was contracted to perform a market analysis 
study. This study sought to determine who the target audience (of a marketing 
program) should be and then how to best reach, engage and influence this 
audience. This was done through consumer and trade research. The consumer 
research helped understand who buys asparagus, how often they purchase it 
and how they use it. The trade research was aimed at understanding the retail 
and food service buyer perspective and how to increase sales with 
merchandising and promotion programs. Preliminary results were presented to 
MAAB in December 2016 followed by a completed report in January 2017. 
MAAB used this report as a foundation for building their marketing and promotion 
program for the 2017 crop year. 



Significant conclusions of the Full Tilt Marketing study are: 
Category Data Findings 

- The asparagus category continues to trend upward 
- Both dollars and volume showed positive growth 
- Average retail price was down  

Consumer Research Findings 
- Purchase triggers are in-store displays and product that appears fresh 
- Price is also a trigger with a pre-disposition for coupons -particularly digital 
- Consumers get information online, particularly through food blogs and 

social media 
- 75% of consumers are not aware of where asparagus is grown 
- Most said they would prefer USA grown and would pay more for it 
- Grilling asparagus is seen as the fastest growing new use 

Trade Survey Findings 
- All retailers indicate that asparagus is growing in sales and profits 
- Retailers indicate that price is important and see benefits of digital coupon 
- Retailers are looking for value added products and feel that an opportunity 

exists for asparagus 
-  

Goals and Outcomes Achieved 
- High resolution photographs of asparagus were created for the poster, 

brochure, web and future use 
- A new poster was created and 500 copies were made. Over 200 have 

been distributed. 
- A new brochure was created which included content about Michigan 

asparagus farms and harvest, storing, cooking and preserving information, 
and nutritional information. 20,000 brochures were printed and 13,000 
have been distributed. 

- Michigan Asparagus now has a presence on social media platforms such 
as Facebook, Instagram, Twitter, and Pinterest. 

- Visits to MAAB’s web site: MichiganAsparagus.org has increased 
dramatically. 

- The Full Tilt Marketing study provided MAAB with a roadmap to maximize 
promotion investments in 2017 and beyond.  

- Sales of fresh Michigan asparagus in 2016 were 5% higher than 2015. 
This increase was despite the fact that drought shortened the 2016 
harvest season by over 1 week. 

 
Beneficiaries 
All commercial asparagus farms selling $800 or more asparagus per year pay 
assessments to MAAB. This number currently stands at around 125 family farms. 
Every asparagus farm in Michigan will benefit from this project in a number of 
ways. Our new posters and brochures drive impulse sales and provide valuable 
information to customers especially at farm markets and roadside stands. 
Existing and potential customers can now engage us year-around on all popular 
social media platforms. We are using these platforms to educate consumers on 



how to identify Michigan asparagus – by checking the rubber bands that bind the 
bundles. Most consumers want this information and we are delivering. This will 
result in increased sales. 
Michigan growers can now also be assured that the assessment dollars that they 
entrust MAAB to spend will be used in the most judicious manner. Armed with a 
new market research study, MAAB better understands its customers and knows 
the best way to reach them. Promotion budgets will be better utilized also driving 
sales. 
In addition to Michigan asparagus farmers, support industries will also benefit 
from this project for many of the same reasons mentioned above. Once product 
leaves the field it needs to be chilled, stored, sorted, packed, palletized, sold and 
then shipped. 
We conservatively estimate that 2000 people in Michigan are involved with the 
growing, harvesting, packing and selling and shipping our 11 million lb. fresh 
crop. Every one of them should benefit from improved marketing of the crop.  
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Topline Notations – Dollars
52 Weeks Ending 10/29/2016
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Topline Notations – Volume
52 Weeks Ending 10/29/2016
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Topline Notations – Retail Sales Price
52 Weeks Ending 10/29/2016
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Topline Notations – Total Stores Selling
52 Weeks Ending 10/29/2016
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Topline Notations – Dollars Per Store
52 Weeks Ending 10/29/2016
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Topline Notations – Volume Per Store
52 Weeks Ending 10/29/2016
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Objectives
• The overall objective of this proposal 

is to provide insights about asparagus 
from the consumer perspective.  
Specific objectives include:
– key decision-making criteria and drivers, 

i.e., price, display, appearance, 
nutritional/health benefits

– purchase intent and usage 

– Define consumer preferences for USA 
grown versus imported asparagus



Approach
Michigan consumers already have a preference for locally grown 
asparagus. Therefore, select “opportunity” markets were chosen 
in the Midwest, Mid-Atlantic, Southeast and Northeast regions 
to gain a better understanding of consumer preferences who do 
not consider Michigan to be locally grown

A total of 500 consumers were surveyed online from: 
– Minneapolis, MN
– Cincinnati, Ohio 
– Tampa/Orlando, Florida 
– Richmond, Virginia 
– New Jersey



Approach
Respondents were pre-qualified to only include the 
following:
• Primary household shopper
• Have purchased asparagus in the past 12 months



EXECUTIVE SUMMARY
Michigan Asparagus Advisory Board Consumer Research 



Executive Summary
How Consumers Learn about Fresh Produce
• In this digital age, traditional media (newspaper, 

magazine, radio) ranked the lowest as sources of 
learning about fresh produce
– Only 3% rely on radio 

• Slightly more than half of consumers learn from the 
instore display while 44% use the internet and 38% rely 
on word of mouth and food cooking shows on TV
– Of those consumers who use the internet, recipe websites 

and Facebook ranked the highest as the main resources
– More than a third of consumers use Pinterest while 25% 

rely on food bloggers 



Executive Summary
Purchasing Asparagus
• Consumers who purchase asparagus 

typically purchase it monthly or more often 
(64%) 
– 35% of consumers purchase it a few times a 

year
• A third of consumers are purchasing more 

asparagus compared to last year while only 
6% are purchasing less 

• 10% of consumers purchase organic 
asparagus but 35% stated they purchase 
both organic and conventional while 54% 
only purchase conventional



Executive Summary
Purchasing Asparagus (cont.)
• Slightly more than half of consumers (53%) 

purchase asparagus year round
– An additional 18% of consumers only purchase 

asparagus from April – June
• Sale Price

– 64% of consumers stated they would be more 
likely to buy asparagus when on sale

– 42% stated that coupons would also be a key 
purchase trigger



Executive Summary
• Importance of Freshness/Quality

– When in store, 70% of consumers stated they would 
be more likely to buy asparagus based on the quality 

– 92% of consumers stated this is the key reason 
consumers purchase produce in general

• Health/Nutrition Benefits may Impact Purchase 
– 87% of consumers stated that knowing the 

health/nutritional benefits would positively impact 
their decision to buy 

– When asked to rate what would prompt them to 
purchase in-store, 41% stated the healthier/more 
nutritious messaging would most likely be a purchase 
trigger



Executive Summary
Locally Grown 
• 42% of consumers stated that “locally grown” 

would very likely prompt them to purchase 
asparagus in-store

• The majority of consumers are not familiar 
with the states/countries where asparagus is 
grown
– Out of the 25% who stated they were familiar, 

70% listed California while 44% stated Washington 
and 37% said Michigan 



Executive Summary
USA versus Imports
• The majority (76%) of consumers would be more 

likely to purchase USA grown asparagus versus 
imports
– More than half (55%) would be willing to pay more for 

USA grown
Preparation & Usage 
• Asparagus appeals to both adults and kids. 

Slightly more than half of consumers stated the 
entire family eats asparagus while 27% said 
adults only 



Executive Summary
Preparation & Usage cont.
• The top cooking methods for asparagus are 

steaming (58%), sauté (45%), grilling (40%) and 
oven roasted (40%)
– 14% of consumers microwave it
– 46% of consumers prefer to grill it in the summertime

• Asparagus has some versatility.  Consumers 
mainly use it as a side dish but 21% percent use it 
in salads and 16% in soups 
– Interestingly, 11% use it as a snack with cheese or 

seasonings



Implications

• Consumers rely on non-traditional media to 
learn about produce  
– Facebook advertising is cost effective and should 

be considered as a key tactic in reaching 
consumers  (41% of consumers surveyed use this 
medium as a resource for produce)

– Ads can be geo-targeted to key markets reaching a 
specific consumer demographic profile 



Implications
• 38% of consumers rely on word of mouth to 

learn about produce 
• Recommend partnering with food bloggers to 

post about Michigan asparagus when in 
season 
– 25% of consumers surveyed stated they rely on 

food blogs for recommendations and information
– 33% of the younger millennial consumers rely on 

food blogs before making a purchase



Implications
• Health and Nutrition Messaging

– The majority of consumers stated that the 
health/nutritional benefits would be a key purchase trigger

– Highlight health/nutritional on packaging and POS 
materials 

• Also highlight USA Grown on packaging and POS 
materials 
– Although consumers may not be aware of where their 

asparagus is grown, they would choose USA grown over 
imported and more than half would be willing to pay more 

– Encourage retailers to highlight USA Grown on the 
merchandising display



Implications
Value-Added Asparagus 
• 11% of consumers currently use asparagus as a snack 

dipped in cheese or seasonings
• Encourage consumers to use asparagus as a snack and 

consider developing  and testing value-added snacking 
products at retail 

Encourage Versatility
• In addition to snacking, consumers also use asparagus 

in soups and on salads
• Encourage consumers to use asparagus as an 

ingredient in recipes 
– Have food bloggers develop and post recipes and feature 

on Facebook and online



Implications
Grilling Asparagus
• Nearly half (46%) of consumers prefer to grill asparagus 

in the summertime while an additional 24% stated 
maybe

• Consider partnering with branded products such as 
Weber Grill to cross-promote the benefits of grilling 
asparagus when in season

Retail Sales Presentation
• This research provides valuable information for 

retailers 
• Develop a sales presentation highlighting the research 

results for the industry members to use with retailers



DATA RESULTS
Michigan Asparagus Advisory Board Consumer Research



Data Results
• Freshness/quality is the key reasons consumers purchase 

produce followed by price and taste. 34% stated “where it’s 
grown.”

Which of the following factors are important in your decision to purchase produce? 



Data Results
• More than half of consumers rely on the in-store display as  

the main source of where they learn about fresh produce 
followed by Internet, cooking show and word of mouth

What is your main source(s) of information to learn more about fresh fruit and vegetables? 



Data Results
• 44% of consumers use the Internet to learn about fresh produce.  

Recipe websites and Facebook are the top online resources followed 
by Pinterest and Blogger sites.  Other was mainly Google and Yahoo.

For those who chose Internet, please specify what sites or locations you use



Data Results
• 64% of consumers purchase asparagus monthly or 

more while a 35% purchase a few times per year.
How often do you purchase asparagus?



Data Results
• More than half of consumers (53%) purchase asparagus 

year-round while an additional 18% purchase in the 
spring or summer months

What time of year do you most commonly buy asparagus?



Data Results
• Nearly a third of consumers purchased more asparagus 

this year compared to last. Only 6% stated they purchased 
less

In describing your asparagus purchases in the last year, are you now purchasing...?



Data Results
• The majority of consumers are not familiar with the states/countries 

that grow asparagus.  A quarter of consumers stated they were but 
when asked to be specific 31% said they didn’t know.  California 
ranked the highest followed by Washington state

Are you familiar with the states/countries that 
grow asparagus?
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List states/countries that you 
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Data Results
• The large majority of consumers would be more likely 

to choose USA grown over imported Asparagus  

Price and appearance being equal, how likely would you be to select USA 
grown asparagus over imported asparagus?



Data Results
• More than half of consumers (55%) would pay more 

for USA grown over imported asparagus 

Would you be willing to pay more for USA grown asparagus                
over imported asparagus?



Data Results
• Slightly more than a third of consumers purchase both 

conventional and organic asparagus while 10% purchase 
organic only

Do you typically purchase conventional or organic asparagus?



Data Results
• Asparagus does appeal to both kids and adults. Over half 

of consumers said the entire family eats asparagus while 
27% stated adults only

Who in your household eats asparagus?



Data Results
• Nearly all consumers use asparagus as a side dish but 11% 

use it as a snack dipped in cheese or seasoning and 21% 
use it in salads. Other:  grilled, in sandwich and omelet

How do you use asparagus? 



Data Results
• Consumers prefer to steam asparagus followed by 

sautéed, grilled and oven roasted.  Other:  pickled

How do you typically prepare asparagus? 



Data Results
• 46% of consumers prefer to grill asparagus in the 

summer while an additional 24% stated “maybe”

Starting in May, do you prefer to grill asparagus in the summer?



Data Results
• 87% of consumers stated that knowing the nutritional/health 

benefits of asparagus would influence their decision to 
purchase

Asparagus is a very good source of fiber, folate, vitamins A, C,...How 
important are these nutritional and health benefits when it comes 

to influencing your decision to purchase asparagus?



Data Results
Note: We divided this next chart into two separate slides for easier readability

• Freshness/quality ranks the highest as the main purchase trigger followed 
by coupon and healthier/more nutritious 

What would prompt you to purchase asparagus in the grocery store? Use a 1 to 5 scale where ‘1’ 
means it is not at all likely... and ‘5’ means it is very likely.
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Data Results
• Sale price ranks second to freshness/quality yet 42% stated they would be 

very likely to purchase locally grown.  In-store ad, display in store and shelf 
signage ranked the lowest

What would prompt you to purchase asparagus in the grocery store? Use a 1 to 5 scale where ‘1’ 
means it is not at all likely... and ‘5’ means it is very likely.
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Data Results
• Here is the ranking of those who chose “very likely” in prompting them to 

purchase asparagus.  Freshness/quality exceeds price on sale and coupon
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CONSUMER DEMOGRAPHICS
Michigan Asparagus Advisory Board Consumer Research



Demographic Profile Summary

• Both Female & Male
• Age:  25-55
• Employed Full Time
• Income $25K+
• Does not have kids living at home



Demographics
• Gender:  This is in line with the current trend 

of more male shoppers 

Male, 42%

Female, 58%



Demographics
• Age:



Demographics
• Children living at home (under 18 years)

None, 62%1 child, 16%

2 – 3 
children, 20%

4 or more 
children, 

1%



Demographics
• Ethnicity

Caucasian, 90%

Black/African 
American, 4%

Hispanic, 5% Asian, 3%



Demographics
• Education

Some high school 
or less, 60%

High school 
graduate, 14%

Technical or trade 
school, 50%

Some college, 
27%

College graduate, 
35%

Some graduate 
school or more, 

18%



Demographics
• Employment

Full-time, 49%

Part-time, 
12%

Not 
Employed, 

39%



Demographics
• Income

Less than 
$25,000, 

8%

$25,001 -
$50,000, 26%

$50,001 -
$75,000, 21%

$75,001 -
$100,000, 19%

More than 
$100,000, 21%

Decline to 
answer, 5%
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Michigan Asparagus Advisory Board 
Marketing Research Agreement 

Findings & Implications 

OVERVIEW 

During the late fall of 2016, the Michigan Asparagus Advisory Board (MAAB) undertook a 
marketing research project with Full Tilt Marketing.  The research included conducting retail trade 
interviews, consumer research and reviewing supermarket category sales data.  The goal of this 
research was to become more strategic in identifying consumers’ preferences, purchase triggers 
and usage as well as evaluate the current marketing programs and assess budget spends to qualify 
potential ROI and determine possible marketing shifts if needed. 

TOPLINE CATEGORY DATA FINDINGS 

Based on a review of 52 weeks of Nielsen Perishables Group data ending 10/29/2016 the topline 
data findings indicate that the asparagus category is trending upward but pricing did show a 
downward trend. Geographies evaluated included WS Central, EN Central, ES Central and South 
Atlantic regions.  

• Both dollars and volume showed positive growth year over year but ES Central and WS 
Central may show the best potential for new business 

• Average retail price was down, but a more comprehensive evaluation would be required to 
identify possible reasons. (weather, market glut, quality, competition, etc.) 

• Both dollars and volume per store are also showing growth and appear to be competitive in 
nature to a similar item such as green peppers.  
 

TOPLINE CONSUMER RESEARCH FINDINGS 

An online consumer research project was undertaken surveying 500 consumers in opportunity 
markets including Minneapolis, MN, Cincinnati, OH, Tampa/Orlando, FL, Richmond VA and New 
Jersey. The goal was to prequalify respondents as the primary household shoppers who had 
purchased asparagus in the past 12 months and learn more about their purchase and use behaviors.  

• 64% of consumers surveyed purchase asparagus monthly or more often.  Purchase triggers 
continue to be in-store displays with product that appears to be high quality and fresh.  

• But despite appearance, price is also a trigger with a pre-disposition for value pricing and 
coupons (particularly digital coupons) 

• The digital age has changed how consumers get information with most looking to online 
sources, particularly food blogs and social media.  

• At least 20% of consumers identify their normal purchase timeframe as unknown or 
outside of the Michigan season and 75% of consumers don’t know where asparagus is 
grown. This leaves an important group of individuals to educate and influence. This same 
group said they would rather purchase USA grown asparagus and would be willing to pay 
more.  



 

o NOTE: However – consumer response and consumer action on price 
do not always align on the issue of paying more.  

• Use behavior shows a broad range of cooking styles with nearly half of people 
preferring to grill asparagus in the summer.  

TOPLINE TRADE SURVEY FINDINGS 
Eight retailers from various sized retailers both independent and national chains were surveyed to 
get their candid responses about Michigan asparagus and the asparagus category.  

• All retailers indicate that asparagus is growing in sales and profits and has continued that 
way for the past three years. 

• Many retailers indicate that the Michigan local program is important to the growth of the 
category.  

• Similar to trend data – organics should not be overlooked and is important to the future 
growth of their program. 

• Similar to consumer feedback – retailers indicate price is important. Most promote 
asparagus quarterly, some promote monthly, but overall indications are that high pricing 
hinders sales but feel more promotions, aggressive pricing and digital couponing may help.  

• Like many categories (think cauliflower crumbles) retailers are looking for value added 
products and feel that an opportunity exists for asparagus.  

IMPLICATIONS & OPPORTUNITIES 

• RETAIL ENGAGEMENT 
o The first opportunity is for key retail programming.  Consumers cannot buy what is 

not on shelf.  
o A case for Michigan asparagus should be made for retailers identifying key selling 

points and market opportunities. Showing key category leadership with information 
uses fact versus emotion.  

o Information is key – retailers made it clear that seasonal market updates are critical 
to their knowledge equation.  

o Create and engage in promotional programming that brings value pricing to 
retailers and consumers to spur purchase.  

o Work directly with dietitians and in-store communication teams to identify 
messaging opportunities for MI Asparagus (87% of consumers stated that knowing 
the health/nutritional benefits would positively impact their decision to buy) 
 May include media placement in local retail markets via regular dietician TV 

segments 
o Begin work on research and testing of value added asparagus products 

• CONSUMER ENGAGEMENT 
o Work with influential food bloggers on sponsored content to build consumer 

engagement. 
o Explore food video shorts for usage ideas and social engagement.  
o Consider geo-targeting advertisements on Facebook or Google Adwords during 

season within key markets where Michigan asparagus is available.  
 



Trade Research



Table of Contents

Page

• Objectives 3
• Approach 4
• Executive Summary 5
• Implications 11
• Data Results                                              15



Objectives

• Gain a better understanding of the asparagus 
category at retail including merchandising and 
promotional opportunities

• Obtain retailers perceptions of Michigan 
asparagus 

• Identify retailers needs for information and 
support materials 



Approach
• A total of eight retailers were surveyed from 

both regional and national chains
– Included key decision makers:

• VP, Category Manager, Merchandiser and Buyer



Executive Summary
Asparagus Growth
• Majority of retailers stated  asparagus has 

been increasing in sales and profits both 
this past year and especially over the past 
three years

• One retailer states that price is a limiting 
factor for asparagus compared to other 
vegetables

• Another retailer said the great local deal 
out of Michigan and strong vendors has 
contributed to the growth



Executive Summary

Growth of Organics
• About half the retailers surveyed offer both 

organic and conventional asparagus yet the 
majority of retailers identified “organic” as the 
most important trend for future growth

• 35% of consumers stated they currently purchase 
both organic and conventional asparagus

• 76% of retailers ranked organics as fairly 
important to important 



Executive Summary
Asparagus Promotions
• When in season, retailers promote asparagus on a 

monthly or quarterly basis
– Consumers who purchase asparagus typically purchase it 

monthly or more often (64%) 
– Possible opportunity to increase promotional activity

• Majority of retailers stated promotional pricing is the 
number one driver for increasing sales.  In addition, 
38% said the location of display
– May want to consider secondary display



Executive Summary
Asparagus Promotions (continued)
• Retailers would be most interested in support for in-

store demos
• Other key opportunities include online coupon on the 

retailer’s website and display contest 
New Product Development
• 25% of retailers stated new products is a key area for 

future asparagus growth while an additional 25% 
stated seasoning packet included in the package
• 11% of consumers surveyed use asparagus as a snack with cheese or 

seasonings
• Potential to develop new products with dips or snacking in mind



Executive Summary
Perception of Michigan Asparagus
• Majority of retailers stated the quality of Michigan 

Asparagus is the same compared to other states/countries.  
No retailers said the quality was inferior
– One retailer stated that the product is sometimes seedy, 

logistics is also a little cumbersome
• Retailers who do not stock Michigan asparagus cited these 

reasons:
– Availability Issues
– Price (cost is too high)
– Limited season
– Source locally



Executive Summary
Perception of Michigan Asparagus (continued)
• A seasonal crop report is the top item retailers 

would like to receive from MAAB followed by 
recipes that can be used in-store



Implications
Pricing and Limited Season
• Retailers noted that pricing and 

limited season is an issue with 
sourcing asparagus from Michigan

• One retailer noted that asparagus 
pricing in general is higher than 
other vegetable products

• Industry may want to conduct 
compare Michigan asparagus 
pricing with other states/regions



Implications
Promotions and Resources for Retailers
• In addition to pricing, retailers noted the location of 

the display is important to increasing sales
• Developing a new secondary display could assist 

the industry in increasing sales during season 
• Retailers had limited interest in POS materials but 

they did have an interest in a retailer sponsored 
online coupon
– Consumers surveyed stated a coupon would trigger them to 

purchase more asparagus
• Industry may want to consider developing a digital coupon and 

coordinating with retailers who have their own online coupon 
programs 



Implications
Promotions and Resources for Retailers (continued)
• Retailers expressed an interest in a seasonal crop report.  

Recommend developing a weekly report to send to 
retailers via e-mail 
– Retailers were also interested in recipes that can be used 

in store. Recommend featuring this online and including 
this in the weekly crop report

– This could include a retail dietician correspondence
Cross Promotions

• Retailers do cross promote asparagus and some 
mentioned items such as Velveeta or dips/dressings

• May want to partner with larger brands to develop 
seasonal cross promotion



Implications
New Product Development

• Industry should review ideas for new 
product development especially with 
items such as dips and seasoning packets 
that can position asparagus as a snack



Data Results
• Retailers include both conventional and organic in their 

assortment 
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Data Results
• Organic ranked the highest followed by locally grown as the best 

opportunities for growth.  One retailer commented:  Purple and 
white

What are the best opportunities for growth with asparagus?

25%
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Data Results
• The majority of retailers ranked organic asparagus as fairly 

important to important with 25% stating its slightly important
– 75% of retailers ranked organics as the best future opportunities for 

growth 
– 35% of consumers stated they purchase both organic and conventional 

asparagus while only 10% stated they purchase organic only

How important are organics to the asparagus category? 
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Data Results
• The majority of retailers stated the both sales and profits 

have been increasing during the past three years 
• 29% of consumers surveyed stated they are purchasing 

more asparagus compared to last year while only 6% stated 
they are purchasing less

Sales and Profits
Increasing 63%
Decreasing 25%
Flat 1%

Sales and Profits
Increasing 88%
Decreasing 13%
Flat 0%

Compared to last year Compared to last three years



Data Results
• When asked what attributes to asparagus growth 

or decline respondents stated:
– Great local deal out of Michigan and strong vendors
– Health/goodness
– Social media
– In-store dietitian demoing; asparagus is delicious and 

is easy to prepare
– Price is main limiting factor, especially relative to 

other vegetables.



Data Results
• When in season, retailers mainly promote asparagus on a monthly 

not weekly basis while 25% promote it quarterly
– Other responses included:  Every 2 weeks and aggressive pricing every 

week

When in season, how often do you promote asparagus?
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Data Results
• Promotional pricing is the main reason for driving asparagus sales 

followed by location of display, feature ad and cross promotions
• Coupons ranked low in the list and no retailers listed shelf or price 

card as a driver
What promotional tools best drive asparagus sales? 
Check all that apply.

38%

75%

13%

0%

25%

13%

25%

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8



Data Results
• When asked what complimentary products 

retailers promote with Asparagus, responses 
included:
– Cauliflower, Broccoli
– Peppers
– Steak, red bell peppers
– Other seasonal veggies, Velveeta, Butter etc
– I love to make an asparagus tomato feta salad. I love 

pairing it with salmon with a side of quinoa as well.
– Hollandaise sauce/vinaigrette dressings



Data Results
• Retailers are most interested in in-store demos followed by the 

retailer’s online coupon and display contest as the top promotional 
programs they would like to participate in

What type of promotional programs for asparagus would you be 
interested in participating in? Check all that apply.
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Data Results
• 3 out of the 8 respondents currently source 

Michigan asparagus.  The respondents who do 
not stock it provided these key reasons:
– Availability Issues
– Price (cost is too high)
– Limited season
– Source locally



Data Results
• The majority of retailers stated the quality of Michigan Asparagus is 

the same compared to other states/countries.  No retailers said the 
quality was inferior

In terms of freshness and quality, how does Michigan Asparagus compare to other 
asparagus grown in other states/countries?
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Data Results
• When asked what they like or dislike about 

Michigan asparagus.  The respondents stated:
– Nothing 
– Local
– Sometimes seedy, logistics is also a little 

cumbersome



Data Results
• A seasonal crop report is the top item retailers would like to receive 

from MAAB followed by recipes that can be used in-store.  There 
was some interest in the other items listed below.

What type of information or resources would you like to receive from the Michigan 
Asparagus Advisory Board? Check all that apply.
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PROJECT TITLE 
Dry Bean Yield Constraints Associated with High Performance Production Systems 
 
PARTNER ORGANIZATION 
Michigan Bean Commission 
 
PROJECT SUMMARY 
This project was designed to address strategies to control white mold and root rot disease 
in Michigan dry beans. Three dry bean root rot organisms, Fusarium, Rhizoctonia and 
Pythium have been identified through field surveys in Michigan’s dry bean growing area. 
Field screening of dry bean breeding germplasm against specific root rot disease 
organisms will aid in selecting resistant germplasm and evaluating fungicide efficacy. 
White mold disease controls using fungicides and genetic resistance were evaluated. 
Genetic traits offering low white mold disease in different dry bean classes were 
examined. Dry bean navy varieties Merlin, Medalist and some experimental lines were 
identified as having good tolerance to white mold when compared to other cultivars. 
Endura, Omega and Propulse have reduced levels of white mold infection in dry beans. 
Chemical desiccation of both dry bean varieties and weeds species were researched. 
Sharpen plus Gramoxone desiccants  provided the quickest speed of dry down activity at 
3 days after treatment. Gramoxone or combinations with Gramoxone provided the 
greatest desiccation of common lambsquarters weed. Trials to evaluate canning quality 
were conducted to assure new dry bean varieties would perform to industry standards. 
There were 257 growers who attended field tours and 1043 attended winter meetings.    
 
PROJECT PURPOSE 
Project objectives included: 1) Assessment of selected dry bean cultivars and breeding 
lines that are tolerant to white mold and root rot suitable throughout the diverse dry bean 
growing regions in Michigan; 2) Assessment of white mold and root rot acute disease 
conditions (e.g. pathology and epidemiology) requiring responsive disease control 
strategies aligned with Integrated Pest Management (IPM) standards. These include: 
cultural practices, biological applications and chemical control. Feasibility of practical 
disease prediction models will be investigated. 3) Assessment of desiccant requirements 
and application strategies (optimization of application timing with plant maturity) for 
production of dry beans; 4) Engagement and demonstrations appropriate for training 
growers in disease management, particularly under adverse environmental conditions. 
This project will expand our knowledge of white mold and root rot diseases of dry bean. 
Research for control and mitigation of acute site-specific diseases (White Mold and Root 
Rot) is essential to retaining a sound acreage base for dry beans in Michigan. This 
proposed research aligns with dramatic stressed conditions during the 2014 crop season. 
The environmental conditions (wet/cool) experienced in 2014 resulted in catastrophic 
(site- specific losses of 40-70%) yield losses due to white mold (within Michigan thumb 
region) and root rot (throughout western Michigan regions). Due to these losses, Michigan 
growers specifically asked in 2015 for more advanced, up to date research on white mold 
and root rot disease.  
 
 



 
 
PROJECT ACTIVITIES 
 We scheduled a planning meeting with the research group in November to discuss goals 
and objectives of this dry bean Yield Constraints grant. Previous 2014 and 2015 growing 
season white mold and root rot problems were discussed. Some of these problems in 
2014 were very high infection rates of white mold in the Thumb and the Lake Huron 
corridor of Bay to Alpena counties. Also in 2014, root rot diseases were very severe in 
Montcalm and Gratiot counties. The 2015 growing season had the same diseases as 
2014, but was less severe. We reviewed Dr. Jim Kelly, Dr. Karen Cichy and Greg Varner’s 
research data on dry bean varieties that have the ability to have less white mold and root 
rot infection than other dry beans. We discussed weeds that were difficult to control and 
dry down after desiccation. Also, green stem dry bean varieties that fail to dry down evenly 
were discussed. The Michigan Dry Bean Industry held three dry bean meetings for 
growers and agribusiness on December 16, 17 and 18. A total of 176 growers and 
agribusiness people attended the three meetings. In the meetings, Dr. Martin Chilvers 
and Greg Varner gave presentations on dry bean root rot and white mold diseases. The 
meetings included dry bean production practices and issues involving the Michigan Dry 
Bean Industry. In January, we conducted and participated in the 2016 State Dry Bean 
Day where we made growers aware of our dry bean Yield Constraints grant and 
discussed our goals and objectives we would be trying to accomplish. Greg Varner spoke 
at a webinar on dry bean research for the Upper Peninsula dry bean growers. The U.P. 
meeting was a Webinar via Zoom web connection where Greg gave a PowerPoint 
presentation and answered specific questions from dry bean growers. On March 9, 2016, 
we conducted a dry bean research priority stakeholders meeting. This allowed our grower 
stakeholders to give input and identify their dry bean production problems and possible 
future research needs to help our Michigan Dry Bean Industry. Plans for the 2016 season 
were presented and growers suggested other areas of research for future years. Three 
main areas of discussion were white mold and root rot diseases and dry bean fertility. 
Some growers feel we should do research on our overall fertility recommendations. 
During the winter months, the research group identified locations and supplies for the dry 
bean trials at both the research farms and grower’s individual fields. One large black bean 
strip trial was planted.  The Delta County location at Klink Farms was planted on June 16. 
The six varieties were evaluated and had almost no white mold infection. Due to a very 
wet fall, the trial was not harvested until early November and the trials were abandoned.    
Seed companies were contacted and supplied different dry bean lines for the six small 
trials in 20-inch rows for 2016.  Specific requests included dry beans companies feel that 
have high tolerances to white mold and root rot diseases. These trials were planted May 
31-June 17. The purpose of the small trials was to identify standard and new dry beans 
for white mold and root rot tolerance, even maturity and high yield. Plant populations, 
flowering and plant type data were taken during July and disease, plant heights and 
lodging data were collected in August and September. Tours were scheduled for the small 
plot trials in six counties. These tours were in the last two weeks of August. A total of 257 
growers and agribusiness people attended these six tours. All the small plot trials were 
harvested from September 5 to October 11. Samples were cleaned, weighed and 
moisture tested during September and October. Statistical data was compiled in October 
and November. For the white mold control trials, contact was made with different chemical 



companies for new and standard white mold fungicides. Viper small red beans were 
planted in 20-inch rows on June 10 at the Montcalm Research Center (MRC). This farm 
is used for white mold research because of a history of white mold and the ability to irrigate 
and keep the soil and dry bean plants wet during the infection period. It was decided to 
add another location for white mold and root rot research at the Midland County Giles 
farm, to increase the chances of getting excellent white mold and root rot infection at a 
second site. Viper small red beans were planted on June 8 at this irrigated location. We 
did have 18 in-furrow fungicide treatments at planting at the Midland County site that were 
evaluated and harvested for white mold and root rot disease. We sprayed 13 foliar 
fungicide treatments and untreated control on July 23 and August 1 in Midland County. 
We sprayed the same treatments at the MRC on July 28 and August 4. The white mold 
trials at MRC were harvested on September 23 and statistical data was conducted. The 
in-furrow treatments and fungicide trials at Midland County were harvested October 11. 
Overall, these in-furrow trials did not reveal significant results but they give us a direction 
in which to look for further research. For future trials, focusing on best fungicides and 
different dosages appears to hold the most promise. White mold disease in Midland 
County was the very severe. Very little white mold infection was observed at the MRC 
site. The Production Research Advisory Board (PRAB) compiled, statistically analyzed 
and reported on small plot trials harvested from September 5 to October 13. All the dry 
bean varieties in these trials were canned for quality appearance and reported to the dry 
bean industry. These yield trials were included in the Dry Bean Research Report and 
posted on websites www.agbioresearch.msu.edu/saginawvalley/index.html and 
www.michiganbean.org for growers to access. The Dry Bean Research Reports were 
given out to growers during the winter and spring grower meetings. Reports were also 
given out to dry bean elevators and extension offices. The white mold trial yields were 
also reported on websites and in the Dry Bean Research Report. White mold ratings for 
all the common navy and black bean varieties were averaged over the 2013-2015 ratings. 
This was done to show growers the variety tolerances to white mold. A professional 
agronomist has worked on the grower strip trials and small trials. A second agronomist 
helped with seed packaging prior to planting. Labor was also needed to clean, weigh and 
moisture test small samples. 
Dr. Jim Kelly planted at two locations, the Saginaw Valley Research and Extension Center 
(SVREC), near Richville and the Montcalm Research Center (MRC) in Central Montcalm 
County. The MSU dry bean breeding and genetics program conducted 14 yield trials in 
2016 in ten market classes and participated in the growing and evaluation of the 
Cooperative Dry Bean, Midwest Regional Performance and the National Sclerotinia 
Nurseries in Michigan. These trials were planted June 2-6 at the SVREC and June 8-10 
at the MRC. Both locations were harvested by late September. The Montcalm County site 
also included a white mold screening trial to measure genetic tolerance to white mold. In 
2015, the major problem at MRC was the presence of severe root rots mainly Fusarium 
that was accentuated by the cooler soil conditions early in the season. However, in 2016, 
very little root rot disease could be found infecting dry beans. Dr. Jim Kelly reported yield 
and other agronomic data from two locations, the (SVREC), near Richville and the (MRC). 
White mold plots at MRC had supplemental irrigation to encourage disease development. 
However, disease incidence in this nursery was very low in the susceptible checks due 
to high temperatures and lack of prior bean production on this particular land parcel where 
the nursery was located. Dr. Kelly published all his dry bean trials on the SVREC website 
as the 2016 Farm Research Report. Dr. Christy Sprague conducted one field experiment 

http://www.agbioresearch.msu.edu/saginawvalley/
http://www.michiganbean.org/


at the SVREC near Richville, MI. She planted three dry beans, Zorro black from MSU, 
Merlin navy from Provita and Eldorado pinto from MSU. These three different dry bean 
classes were evaluated because each of these classes have varying degrees of 
uniformity in dry down and green stem that can be a problem for some of these classes. 
They are as follows: ‘Zorro’ black bean (uniform dry down), ‘Merlin’ navy bean (green 
stem), and ‘El Dorado’ pinto bean (green stem). These dry beans were sprayed with the 
common labeled products for desiccation and harvest aid. Eight treatments were applied 
at their standard application rates for dry bean desiccation and tank-mixed with the 
appropriate additives. The second experiment located in Shiawassee County, focused on 
the optimization of pre-harvest treatments with the use of pre-harvest herbicide 
combinations for control of late-season weeds.  Standard fertility and a reduced weed 
control program for dry beans were applied to the entire study. The main emphasis was 
to allow for “weed escapes”, so that desiccation of late-season weeds could be evaluated. 
Four pre-harvest herbicides registered for use in dry bean were applied: 1) Gramoxone 
Inteon (paraquat), 2) glyphosate (several formulations), 3) Valor (flumioxazin), and 4) 
Sharpen (saflufenacil), each of these products and combinations of these products in 12 
treatments were applied and evaluated for weed and crop desiccation. The dominant 
weed species in this Zenith black bean trial was Lambsquarter and Palmer Amaranth. Dr. 
Christy Sprague reported yields and desiccant data on three classes of beans at SVREC. 
Preharvest applications were made when 75, 60, and 75% of the pods were yellow for 
‘Zorro’, ‘Merlin’, and ‘El Dorado’ beans, respectively. There were some differences in the 
speed and effectiveness of the treatments between varieties. However, there were some 
general trends that were similar among the three varieties. For example, Sharpen + 
Gramoxone always provided the quickest speed of activity 3 DAT. By 7 DAT, most 
treatments provided greater than 90% desiccation, with the exception of Roundup and 
Aim; and Gramoxone alone in 2 of 3 varieties. By 14 DAT, Aim applied to ‘Merlin’ navy 
beans was the only treatment that did not reach 90% desiccation. Yield was slightly 
affected by products that provided quicker desiccation for the ‘Zorro’ and ‘Merlin’ beans, 
due to early application (60-75% yellow pod) instead of 80% yellow pod. Overall, many 
of the treatments provided good bean desiccation. Dr. Sprague also reported yields and 
desiccant data on Four pre-harvest herbicides registered for use in dry bean: 1) 
Gramoxone Inteon (paraquat), 2) glyphosate (several formulations), 3) Valor 
(flumioxazin), and 4) Sharpen (saflufenacil), each of these products and combinations of 
these products. Gramoxone or combinations with Gramoxone provided the greatest 
desiccation of common lambsquarters (88% or greater) and Powell amaranth (90% or 
greater), 7 DAT. These treatments also provided good desiccation of black beans, 7 DAT. 
By 14 DAT, Gramoxone, Roundup (glyphosate) or combinations with these herbicides 
were needed for common lambsquarters desiccation. These treatments also provided 
good control of Powell amaranth, 14 DAT. Sharpen alone at the 1 or 2 fl oz/A rate also 
provided good desiccation of Powell amaranth. All treatments provided greater than 90% 
black bean desiccation 14 DAT, except Sharpen at 1 fl oz/A alone, Gramoxone alone, 
and Aim alone. Desiccation of these treatments were 85, 86, and 69%, respectively. While 
we have several years data comparing preharvest treatments, our recommendation if a 
grower decides to use Sharpen is to use 1 fl oz/A rate, this also reduces the rotation 
restriction for following crops, such as sugarbeet. In many cases, there were no 
detriments for applying tank-mixtures of the preharvest herbicides. However, Gramoxone 
or Roundup were in many cases needed to help with weed desiccation. 
 



Dr. Karen Cichy’s graduate student Weijia Wang (completed Master’s Thesis) found 
resistance genes for Fusarium Root Rot (FRR). The results of this study provide useful 
information that can be applied to the development of FRR resistant common bean 
cultivars. Dry bean crosses will be made this fall. All new cranberry bean breeding lines 
and some commercial varieties were screened for white mold and root rot diseases at the 
MRC and harvested in September and early October. Karen has also worked on canning 
protocols designed for diverse dry bean commercial classes (navy, pinto, small red, 
kidney and black) and these will be documented to assure optimal conditions for safety 
and quality attributes (color retention, hydration and texture). Dr. Karen Cichy conducted 
canning tests on the small trials in this project. Canning research results were posted 
online and emailed to members of the Michigan and U.S. Dry Bean Industry. Dr. Cichy 
conducted a survey for our Research Priority Meeting for growers to respond to all 
production practices in growing dry beans. This survey was conducted in January and 
February. The survey is posted on the www.michiganbean.org website. 
  
Dr. Martin Chilvers planted 51 dry bean lines in a nursery to screen for Rhizoctonia and 
Fusarium Root Rot on the Crops Farm at Michigan State University using six replications. 
The nursery was harvested in early October. The 51 dry bean varieties were challenged 
with either Rhizoctonia solani or Fusarium brasiliense and compared to plots that had no 
pathogen inoculum. These two pathogens were selected as they are commonly 
associated with root rot in Michigan. The trials are giving us a good sense of which lines 
show promise for root rot resistance, and these resistant lines can then be used in future 
breeding efforts. Dr. Chilvers conducted a Nitrogen by Variety trial at MRC to determine 
the effects of nitrogen fertilizer on white mold infection rates. Two dry bean cultivars were 
planted, Zenith, an upright, determinate black bean and Viper, a vining, indeterminate 
small red bean.  Twenty-four plots were randomly assigned to one of the cultivars, and 
one of the nitrogen levels, 20 lbs/acre and 80 lbs/acre. Every week, the pictures of the 
plant canopy were taken, as well as measurements for canopy height, soil temperature, 
and soil conductivity.  When flowering began, every 3-4 days the number of blossoms 
and senesced blossoms were counted on five plants per plot.  Following flowering, 
disease incidence and severity was calculated by rating plants in each plot on a 0-3 scale, 
where 0 indicated no white mold and 3 indicated white mold causing poor pod fill and/or 
death. There was no difference between the disease incidence or severity of the four 
treatments. However, by the final disease rating, both of the high nitrogen treatments had 
the greatest incidence of white mold. Higher incidence did not translate into higher 
severity however. During the season, there was a significant difference in height between 
the treatments. Canopy closure was most closely correlated to fertility level suggesting 
that the height is influenced by the interaction of the cultivar and nitrogen level while 
canopy closure is more influenced by fertility level. While this trial did not give us 
significant data regarding white mold, it did show us that nitrogen level and cultivar 
influence architectural aspects of the canopy. Perhaps in future trials we will have 
conditions more conducive to white mold and will be able to discern if the architectural 
aspects translate into different disease levels. Dr. Chilvers graduate student, Kjersten 
Swenson, collaborated with Greg Varner to evaluate in-furrow fungicide treatments. 
Kjersten also was involved in collaboration with Dr. Jim Kelly to examine the impact of 
nitrogen levels on white mold development.  
Winter meetings were held in December-March of 2015-2017 with 1043 dry bean growers 
attending. The December meetings were the Dry Bean Outlook meeting and three 
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regional meetings in the dry bean areas of Michigan and the January meeting was the 
Dry Bean and Sugar Beet Symposium.  
 
GOALS AND OUTCOMES ACHIEVED 
1 Cultivars have been identified for their white mold and root rot tolerance capabilities. 
Commercial Merlin, Medalist and Mist navy beans were shown to have very good 
tolerance to white mold infection. However, Merlin and Medalist both showed stand losses 
to Rhizoctonia root rot disease in Bay and Tuscola counties. New black line B15418 and 
navy line N13142 showed good tolerance to root rot disease. R12844 (Cayenne) small 
red bean has excellent tolerance to white mold and moderate tolerance to root rot. 
Cayenne has been released by Michigan State University. 
2 White mold disease control strategies of varietal tolerance, biological and chemical 
controls are critical to reduce white mold infection in dry beans. Michigan growers are 
aware of the three best fungicides and timing of sprays. Research showed two fungicides 
sprays achieved increased yields compared to a single spray. 
3 The standard desiccant sprays have shown very good dry down of bean plants when 
used according to the product label. Growers are aware of the superior performance of 
Sharpen herbicide as a desiccant. Growers will have to follow labels to avoid applying 
desiccants too early before maturity. The use of Gramoxone is very helpful in drying down 
lambsquarter weeds in dry beans.  
4 Educational meetings and private communication with dry bean growers were 
conducted throughout this project. Growers received information from the Michigan Bean 
Commission, dry bean elevators, chemical salespeople and Extension Educators. 
The survey results of 29 growers on all aspects of dry bean production they are using will 
help all dry bean growers in the State of Michigan fine tune their dry bean expertise.  
We feel we have increased the effective use of white mold control strategies among 
Michigan dry bean growers.  We have engaged Michigan’s primary growers (>33%) who 
account for the majority of dry bean acreage (>80%) to adopt best management practices 
for white mold and root rot disease in dry beans.  
 
BENEFICIARIES 
This project has benefited the 1200 Michigan dry bean growers, the dry bean elevators 
in Michigan and the dry bean canners across the U.S. who are producing, canning and 
selling a superior canned and packaged beans to the U.S. consumers. We believe 700 
of these 1200 growers have read a report, website or newsletter or listened to radio spots, 
or have attended a dry bean meeting where dry bean white mold and root rot was 
discussed. Many growers have done all three of the above educational activities. Growers 
have planted tolerant varieties of beans to limit the amount of white mold and root rot 
infection on their individual farms. This research project will also indirectly benefit other 
dry bean growers in the United States. Attendance numbers for each of the Michigan 
events are listed below: 
 
 
                      Event                       Date Attendance 
Dry Bean Outlook Meet. December 15, 2015 181 
3 Region Bean Meetings December 16-18, 2015 172 
State Dry Bean Day  January 19, 2016 198 



UP Dry Bean Webinar February 19, 2016 8 
Grower Planning Meeting March 9, 2016 26 
County Dry Bean Field 
Tours   6 

August 23-31, 2016 257 

Bay Area Bean Meeting December 13, 2016 85 
West MI Bean Meeting December 15, 2016 29 
Canning Evaluation-MSU January 10, 2017 42 
State Dry Bean Day  January 17, 2017 174 
Alpena area crops 
meeting 

February 10, 2017 38 

UP Dry Bean Webinar February 28, 2017 8 
Huron/Sanilac Bean 
Meeting 

February 28, 2017 53 

Grower Planning Meeting March 8, 2017 29 
 
LESSONS LEARNED 
This season was fortunately for growers and unfortunately for researchers, a season 
marked by low incidence of white mold. In pre-testing for white mold sclerotia in soil 
samples, we discovered low counts on the land assigned to us at the MRC in Montcalm 
County. A decision was made to expand to a second location in Midland County where 
past history showed excellent white mold infections. This proved crucial because the new 
area at MRC did not produce white mold infection despite timely irrigations to keep the 
soil surface wet. With the absence of cool wet weather, we were not able to evaluate dry 
bean cultivars for their root rot tolerance.  Root rot disease was very low in most trials 
with the exception of the inoculated 51 entry screening trial at MSU. July weather was 
very hot and dry for the nitrogen by bean variety trial. While this trial did not give us 
significant data regarding white mold, it did show us that nitrogen level and cultivar 
influence architectural aspects of the canopy. Perhaps in future trials, we will have 
conditions more conducive to white mold and will be able to discern if the architectural 
aspects translate into different disease levels.    
 
CONTACT PERSON 
Gregory Varner, 989-751-8415, varnerbean@hotmail.com 
 
ADDITIONAL INFORMATION  
Presentation of results to Michigan growers and agri-business representatives: 
1) Bay, Gratiot, Huron, Montcalm, Sanilac and Tuscola County Dry Bean Tours. August 
23-31, 2016. Showed 257 dry bean growers commercial and experimental dry bean 
cultivars planted in 20-inch rows. 
2) SVREC Report, Michigan Dry Bean Variety Trials, Canning Trials and Research 
Report posted online at www.agbioresearch.msu.edu/saginawvalley/index.html. The 
Research Report is also posted on the Michigan Bean Commission website at 
www.michiganbean.org.  
3) PowerPoint Presentation on Small Plot Trials and White Mold Control at 2016/2017   
Dry Bean Meetings. 
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4) State Dry Bean Day in January, 2017 Dissemination Dry Bean Research Reports. Dr. 
Jim Kelly, Dr. Cichy and Dr. Christy Sprague presented research results on dry bean 
variety, dry bean processing and efficient use of desiccants for Michigan.    
5) Michigan Dry Bean Commission Newsletter. Approximately 2400 circulation.  2016 
and 2017 articles on dry bean production. Variety Trials, White Mold, Root Rot and 
Desiccation. Can be found at www.michiganbean.org. 
6) Dry Bean Grower Survey on Dry Bean Management Practices. Can be found at 
www.michiganbean.org. 
 

 Harvest aid effects on three classes of dry beans 
Christy Sprague, Gary Powell and Brian Stiles, Michigan State University 

  
Location:           Richville (SVREC) Tillage:          Conventional 
Planting Date:   June 14, 2016 Row width:    22-inch  
Replicated:        4 times Soil Type:    Sandy clay loam, 2.3% OM, 

pH 7.8 
Varieties:          ‘Zorro’ black beans Populations:  109,000 seeds/A 

‘Merlin’ navy beans 109,000 seeds/A 
‘El Dorado’ pinto beans 100,000 seeds/A 

  
Table 1. Preharvest treatments on bean desiccation (%) 3 & 7 days after treatment (DAT) 
and yield. 

 Zorro Merlin El Dorado 

 Treatments 3 DAT 7 DAT Yielda 3 DAT 7 DAT Yield 3 DAT 7 DAT Yield 

Sharpen (1 fl oz) + 
MSO + AMS 77 bcb 97 ab 21.3 e 77 b 96 bc 20.9 cd 79 a 100 a 23.2 a 

Gramoxone (2 pt) + 
NIS 87 a 94 b 23.0 b-e 86 a 94 cd 21.2 cd 69 cd 86 c 23.3 a 

Valor (1.5 oz) + MSO 72 cd 95 b 24.4 a-d 76 b 92 d 22.1 
bcd 78 ab 96 a 24.2 a 

Roundup (22 fl oz) + 
AMS 57 e 88 c 25.6 ab 64 c 87 e 23.9 ab 61 e 89 bc 22.4 a 

Aim (2 fl oz) + MSO 69 d 76 d 24.7 abc 66 c 74 f 22.6 
abc 71 bc 91 b 24.5 a 

Sharpen (2 fl oz) + 
MSO + AMS 80 b 100 a 23.5 a-e 76 b 100 a 20.8 cd 80 a 100 a 22.3 a 

Sharpen (1 fl oz) + 
Roundup + MSO + 

AMS 
77 bc 100 a 21.9 cde 76 b 98 ab 20.9 cd 83 a 100 a 23.2 a 

Sharpen (1 fl oz) + 
Gramox.+ MSO + AMS 92 a 99 a 21.7 de 87 a 98 ab 20.3 d 82 a 100 a 24.1 a 

Untreated 53 e 62 e 25.8 a 52 d 60 g 24.6 a 63 de 77 d 24.3 a 
a Yield is in cwt/A obtained by direct harvest and adjusted to 18% moisture 
b Means within a column with different letters are significantly different from each other 
  

http://www.michiganbean.org/
http://www.michiganbean.org/


Summary: This study was conducted to evaluate the effects of preharvest treatments on 
desiccation and yield of three classes of dry beans with differing speeds of dry down, ‘Zorro’ 
black bean (uniform dry down), ‘Merlin’ navy bean (green stem), and ‘El Dorado’ pinto bean 
(green stem). Preharvest applications were made when 75, 60, and 75% of the pods were 
yellow for ‘Zorro’, ‘Merlin’, and ‘El Dorado’ beans, respectively. There were some differences 
in the speed and effectiveness of the treatments between varieties. However, there were 
some general trends that were similar among the three varieties. For example, Sharpen + 
Gramoxone always provided the quickest speed of activity 3 DAT. By 7 DAT, most treatments 
provided greater than 90% desiccation, with the exception of Roundup and Aim; and 
Gramoxone alone in 2 of 3 varieties. By 14 DAT, Aim applied to ‘Merlin’ navy beans was the 
only treatment that did not reach 90% desiccation. Yield was slightly affected by products 
that provided quicker desiccation for the ‘Zorro’ and ‘Merlin’ beans, due to early application 
(60-75% yellow pod) instead of 80% yellow pod. Overall, many of the treatments provided 
good bean desiccation. This research was supported by the Michigan Dry Bean Commission 
through the Michigan Department of Agriculture Specialty Crops grant.            

Harvest aid effects on common lambsquarters, Powell amaranth, and 
dry bean desiccation 

Christy Sprague, Gary Powell and Brian Stiles, Michigan State University 
  

Location:           Shiawassee County Tillage:          Conventional 
Planting Date:   June 7, 2016 Row width:    20-inch  
Replicated:        4 times Population:   106,000 seeds/A 
Varieties:          ‘Zenith’ black beans Date Treated:   September 9, 2016 

  
Table 1.  Effect of preharvest treatment on common lambsquarters and bean desiccation 7 
and 14 days after treatment (DAT) and yield. 
 C. lambsquarters Powell amaranth ‘Zenith’ black bean 

 Treatments 7 DAT 14 DAT 7 DAT 14 DAT 7 DAT 14 DAT 

Sharpen (1 fl oz) + MSO + AMS 0 da 0 c 77 de 97 ab 87 ab 85 b 
Sharpen (2 fl oz) + MSO + AMS 9 cd 0 c 82 bcd 92 bc 93 a 98 a 

Gramoxone (2 pt) + NIS 88 a 99 ab 92 abc 100 a 83 a-d 86 b 
Valor (1.5 oz) + MSO 0 d 0 c 60 fgh 87 c 82 a-d 90 ab 

Roundup (22 fl oz) + AMS 10 cd 90 ab 63 efg 94 abc 85 a-d 90 ab 
Aim (2 fl oz) + MSO 4 cd 5 c 45 h 45 d 66 d 69 c 

Sharpen (1 oz) +Roundup+ MSO 
+AMS 10 cd 90 b 73 def 100 a 94 a 94 ab 

Sharpen (1 oz) +Gramox.+ MSO + AMS 93 a 95 ab 95 a 99 ab 89 a 93 ab 
Valor (1.5 oz) +Roundup+ MSO +AMS 36 b 95 ab  71 d-g 96 ab 90 a 94 ab 
Valor (1.5 oz) +Gramox.+ MSO + AMS 91 a 94 ab 90 abc 95 abc 85 a-c 91 ab 
Aim (2 fl oz) +Roundup+ MSO +AMS 25 bc 95 ab 70 d-g 99 ab 90 a 96 a 
Aim (2 fl oz) +Gramox.+ MSO + AMS 83 a 91 b 91 abc 100 a 86 ab 91 ab 

Untreated 0 d 0 c 0 i 0 e 40 e 44 d 
a Means within a column with different letters are significantly different from each other 
 



Summary: This study was conducted to evaluate the effects of preharvest herbicide 
treatments on weed and bean desiccation. Gramoxone or combinations with Gramoxone 
provided the greatest desiccation of common lambsquarters (88% or greater) and Powell 
amaranth (90% or greater), 7 DAT. These treatment also provided good desiccation of black 
beans, 7 DAT. By 14 DAT, Gramoxone, Roundup (glyphosate) or combinations with these 
herbicides were needed for common lambsquarters desiccation. These treatments also 
provided good control of Powell amaranth, 14 DAT. Sharpen alone at the 1 or 2 fl oz/A rate 
also provided good desiccation of Powell amaranth. All treatments provided greater than 
90% black bean desiccation 14 DAT, except Sharpen at 1 fl oz/A alone, Gramoxone alone, 
and Aim alone. Desiccation of these treatments were 85, 86, and 69%, respectively. While we 
have several years data comparing preharvest treatments, our recommendation if a grower 
decides to use Sharpen is to use 1 fl oz/A rate, this also reduces the rotation restriction for 
following crops, such as sugarbeet. In many cases, there were no detriments for applying 
tank-mixtures of the preharvest herbicides. However, Gramoxone or Roundup were in many 
cases needed to help with weed desiccation. Please refer to the 2017 MSU Weed Control 
Guide (E-434) for recommendations for the different preharvest herbicide treatments 
available in dry bean. This research was supported by the Michigan Dry Bean Commission 
through the Michigan Department of Agriculture Specialty Crops grant. 
 
Common Root Rot Pathogens of Dry Bean in Michigan 
Martin Chilvers and Janette Jacobs 
Field Crop Pathology Lab 
Department of Plant, Soil and Microbial Sciences 
Michigan State University 
 
It was no surprise that the results from a dry bean root rot survey supported by funds received from 
MSU Project GREEEN and the USDA-Specialty Crop Block grant by way of Michigan Bean 
Commission across Michigan from 2014-2016, found that Fusarium spp., Pythium spp., and 
Rhizoctonia solani were all associated with roots exhibiting rot symptoms. These organisms are 
all known to be the big players when it comes to causing seed rot, damping-off and root rot. We 
conducted the survey to gain information on which species within Pythium and Fusarium and what 
anastomosis group of Rhizoctonia solani are actually the big hitters. We need to know what 
pathogens are capable of causing reduced stand, which can result in replant expenses and which 
pathogens impact root vigor and overall plant growth to decrease yield potential. The survey 
included sampling of 26 field locations across seven counties. We isolated organisms from 600 
plants and recovered 240 Pythium spp., 550 Fusarium spp., 202 Rhizoctonia solani and 17 
Macrophomina phaseolina isolates from symptomatic dry beans. We commonly isolated all three 
pathogens from a single root. We are working through the identification of all these isolates and 
screening them for pathogenicity and virulence on red kidney and black bean. In addition, we are 
evaluating representative Pythium and Fusarium spp. isolates for sensitivity to fungicides in poison 
plate assays. In general thus far, we have confirmed that Rhizoctonia solani anastomosis group 
AG2-2 is the predominant Rhizoctonia pathogen associated with dry bean. This pathogen 
aggressively causes seed rot, and pre and post-emergence damping-off. We also commonly 
isolated it from plants with infections running up the lower stem. We have identified over 25 
different Pythium spp. to date, and these species vary greatly in regard to pathogenicity. Some 
species are not pathogenic at all and others such as, Pythium ultimum are very aggressive. 
Although Fusarium oxysporum was recovered at the highest incidence among Fusarium spp., it 



does not mean that this species is the predominant pathogen of dry bean. We have realized through 
this study that it is the closely related group of Fusarium cuneirostrum, Fusarium phaseoli, and 
Fusarium brasiliense that are consistently found colonizing and rotting the tap roots of dry beans. 
These pathogens greatly impact root vigor and overall plant growth. With our increased knowledge 
about the key disease organisms we are able to collaborate and conduct additional research at the 
lab, growth chamber, greenhouse and field levels. We have performed field screening of dry bean 
breeding germplasm against specific disease organisms for the past three years with funds from a 
USDA-NIFA grant. We are also testing different fungicides for efficacy against these pathogens. 
In addition, we are working on determining quantification of these pathogens on roots, which will 
aid in selecting resistant germplasm and evaluating fungicide efficacy. We would like to thank the 
growers that allowed us to sample in their fields. Without your participation, we would not have 
been able to conduct this survey. 
 

Oomycete Summary 2014 and 2015 
• 20 Pythium, 1 Phytophthora and 1 Phytopythium species were identified 
• Pythium sylvaticum was the most abundant species isolated both years 
• 11 Pythium spp. were found to be associated with diseased dry bean roots that had not 

been previously reported.  
• In a seedling pathogenicity assay, isolates of Pythium ultimum, Pythium myriotylum, and 

Phytopythium aff. vexans significantly reduced emergence in both red kidney and black 
bean 

• New dry bean associated species, Pythium attrantheridium, Pythium coloratum, and 
Pythium heterothallicum caused a significant reduction in root dry weight in red kidney 
bean, but not in black bean 

Fusarium Summary 2014 and 2015 
• 9 Fusarium species or species complexes were identified 
• Fusarium oxysporum species complex was the most abundant in both years 
• In 2015, a higher percentage of common bean root pathogens (Fusarium solani species 

complex) were isolated due to improved technique 
• Fusarium appeared to have the biggest impact in 2015, based on the number of isolates 

recovered, but also on the symptoms observed in the field  

Rhizoctonia Summary 2014 and 2015 
• In 2014, Rhizoctonia accounted for 42% of the organisms recovered from symptomatic 

roots and was the dominant pathogen in sampled fields 
• In 2015, Rhizoctonia only accounted for 24% of the organisms recovered and had a 

significant presence in just 5/14 fields sampled 
• Rhizoctonia isolates were characterized into anastomosis groups (AG): 

 AG2-2, AG2-3, AG4, AG5, and AG11 
• Approximately 70% of the Rhizoctonia solani isolated were identified as AG2-2 
• In pathogenicity screening on dry bean, AG2-2 and AG 4 isolates were the most 

aggressive, while AG 11 was found to be the least pathogenic 
• In a seed rot assay, AG2-2 isolates caused complete seed rot or reduced germination 



In 2016 graduate student Kjersten Swenson collaborated with Greg Varner to evaluate in-furrow 
fungicide treatments, the studies will be continued and results from 2016 will be presented at 
upcoming meetings. Kjersten also began a study in collaboration with Dr. Jim Kelly to examine 
the impact of nitrogen levels on white mold development, which complements our soybean white 
mold risk modelling studies. 
 
Dry Bean Fungicide In-Furrow Root Rot Field Trial 
Results from a dry bean root rot survey supported by Project GREEEN across Michigan from 
2014-1016 found that Fusarium spp., Pythium spp., and Rhizoctonia solani are all commonly 
associated with roots exhibiting root rot symptoms. It was not uncommon to isolate all three 
pathogens from a single root. However, in general seed rot and reduced stand are more often 
associated with specific Pythium spp. and R. solani, whereas plant stunting, yellowing of lower 
leaves and rotting of the tap root are symptoms of Fusarium rot root. Root rot diseases reduce stand, 
nitrogen fixation, root vigor and can affect pod set and yield. Current management focuses on crop 
rotation, use of more tolerant varieties, and fungicide seed treatments. Seed treatments have been 
shown to alleviate the severity of root rot. There is little known about the effectiveness of using 
fungicide in-furrow for dry beans, specifically to control root rot. These trials focused on the 
efficacy of several fungicides and a nematicide for controlling the species that cause root rot and 
cyst nematodes and lessening the severity of root rot. A field trial was conducted to determine the 
efficacy of in-furrow fungicide in Midland County, Viper small red beans were planted in two 
trials. Trial 1 had ten fungicide applications, that were sprayed in the seed furrow at time of 
planting, with four replications. Trial 2 had eight fungicides and a nematicide applications, that 
were sprayed in the seed furrow at the time of planting, as well as foliar fungicide sprays later in 
the season; also with four replications. The in-furrow fungicides were prepared by adding the 
dosage to two gallons of water. In early July and early August, ten plant samples were collected 
from each plot in both trials. The plant samples were separated by roots and shoots, dried, and 
measured for their dry weights. Plant samples were also collected from the untreated control plots 
to isolate the fungal species present. In August, root samples were taken from each plot to isolate 
root lesion nematodes and cyst nematodes. Currently, the fungal species are being genetically 
sequenced to determine which species were present in the roots. There were no differences 
between the root weights between any fungicide treatments for Trial 1 or Trial 2, in July or August. 
However, while the root weights were very similar in July for all the treatments for both Trial 1 
and Trial 2, in August, there was some variation between some of the treatments. There were no 
root lesion nematodes found in any of the root samples from either Trial 2. There were juvenile 
and male soybean cyst nematodes found, however the distributions between the different 
treatments were not significantly different. Cyst nematodes were found to a greater extent in Trial 
1. Overall, these trials did not reveal significant results but they give us a direction in which to 
look for further research. For future trials, focusing on best fungicides and different dosages 
appears to hold the most promise. In addition, future trials should take more comprehensive data. 
We were unable to take data on stand counts or disease severity this season, which would be 
beneficial to understanding if these fungicides really protect against root rot. 
 
Nitrogen X Cultivar 
 
White mold, caused by Sclerotinia sclerotiorum, resulted in an estimated economic damage in dry 
beans of $46 million. There is a complex relationship between plant canopy, the microclimate, and 
the incidence of white mold. Research has shown that dry bean cultivars with denser canopies lead 
to greater prevalence of white mold in part because of the cooler and wetter conditions under 



denser canopies. Because leaf production and shoot growth increases with higher levels of nitrogen 
fertilization, our research aims to look at two dry bean cultivars with different plant architecture 
and two levels of nitrogen to determine if the nitrogen fertilization will lead to different disease 
levels under the cultivars. In Montcalm county, two dry bean cultivars were planted, Zenith, an 
upright, determinate black bean and Viper, a vining, indeterminate small red bean. Twenty-four 
plots were randomly assigned to one of the cultivars, and one of the nitrogen levels, 20 lbs/acre 
and 80 lbs/acre. Urea was applied once for the 20 lbs/acre treatment and while the 80 lbs/acre 
treatment was split into two 40 lbs/acre applications. The first application took place right after 
planting in June and the second application occurred in July, right before flowering. Every week, 
the pictures of the plant canopy were taken, as well as measurements for canopy height, soil 
temperature, and soil conductivity. When flowering began, every 3-4 days the number of blossoms 
and senesced blossoms were counted on five plants per plot. Following flowering, disease 
incidence and severity was calculated by rating plants in each plot on a 0-3 scale, where 0 indicated 
no white mold and 3 indicated white mold causing poor pod fill and/or death. This season was 
fortunately for growers and unfortunately for researchers, a season marked by low incidence of 
white mold. Apothecia, the fruiting body of Sclerotinia sclerotiorum, which release spores that 
infect plants, were not found in my research plots. Typically, we would have expected to see 
apothecia when the canopy closed, which was between July 28 and August 11, however the 
weather conditions may have not been ideal for apothecia formation. Because there was no 
apothecia formation, there was a very low white mold incidence in my plot. White mold was finally 
scouted on August 18 on one or two plants and disease rating began on August 25 and continued 
for three weeks. After three weeks, the beans were senesced to the point of disease rating being 
too difficult. There was no difference between the disease incidence or severity of the four 
treatments. However, by the final disease rating, both of the high nitrogen treatments had the 
greatest incidence of white mold. Higher incidence did not translate into higher severity however. 
During the season, there was a significant difference in height between the treatments. Canopy 
closure was most closely correlated to fertility level suggesting that the height is influenced by the 
interaction of the cultivar and nitrogen level while canopy closure is more influenced by fertility 
level. While this trial did not give us significant data regarding white mold, it did show us that 
nitrogen level and cultivar influence architectural aspects of the canopy. Perhaps in future trials 
we will have conditions more conducive to white mold and will be able to discern if the 
architectural aspects translate into different disease levels. 
 
Dry bean root rot resistance screening 
Martin Chilvers, Adam Byrne, Janette Jacobs, Evan Wright, Jim Kelly 
 
We have been conducting field trials to examine dry bean varieties for root rot resistance. In 2016, 
51 dry bean varieties were challenged with either Rhizoctonia solani or Fusarium brasiliense and 
compared to plots that had no pathogen inoculum. These two pathogens were selected as they are 
commonly associated with root rot in Michigan. The trials are giving us a good sense of which 
lines show promise for root rot resistance, and these resistant lines can then be used in future 
breeding efforts. Data will be presented at the upcoming Bean and Beet Day and future dry bean 
meetings. 
 
Title: Development and Maintenance of High-Yielding, Disease Resistant, Processor 
Quality Dry Bean Varieties suitable for Direct Harvest in Michigan 
 



Principal Investigator: James D. Kelly and Evan Wright, Plant, Soil and Microbial Sciences, 
Michigan State University, East Lansing MI 48824 kellyj@msu.edu 
Cooperators: Greg Varner, Production Research Advisory Board, 
varnerbean@hotmail.com Karen Cichy, USDA Geneticist in PSM, 
Karen.Cichy@ARS.USDA.GOV; Jim Palmer, Manager Foundation Seed Stocks, MCIA, 
palmerj@michcrop.com 
 
Objectives: Improve yield, architecture, disease resistance, stress tolerance and canning 
quality traits of the major commercial dry bean market classes important in Michigan.   
  
Activities, Accomplishments, Impacts:  The dry bean breeding program initiated its eight 
season on the 450 acre Saginaw Valley Research & Extension Center (SVREC) research farm 
near Frankenmuth MI in 2016.  A total of 2001 yield trial plots (14 tests) were harvested in 
2016 and 1004 single plant selections were made in the early generation nurseries. Yield 
trials at the SVREC included 48-entry standard navy test; 48-entry standard black test; 64-
entry standard GN test: 32-entry standard pinto test; 40-entry standard red/pink test; 30-
entry drought trial and 36-entry Co-op and regional test that includes pinto, GN, red and 
pinks from other programs. At the Montcalm Research Farm (MRF) near Entrican, MI, kidney 
bean yield trials were dramatically increased to include 24-entry standard kidney and bush 
cranberry test; 80-entry preliminary dark red kidney test; 88-entry white kidney test; 64-
entry light red kidney test; 9-entry yellow bean trial and 64-entry white mold test. All trials 
were direct harvested except for kidney and cranberry beans at Montcalm. Weather during 
the early growing season was dry and hot and beans were under considerable stress during 
the critical flowering period in Frankenmuth (see figure). Temperatures were above average 
in the 2016 season and exceeded 90F during June and July.  Rainfall late in August resulting 
in plants re-greening and setting a double crop that reflected in lower yields and necessitated 
chemical desiccation in commercial fields. Selection for tolerance to drought stress during 
the extended dry period was possible in all nurseries based on performance under these 
conditions. White mold plots at MRF had supplemental irrigation to encourage disease 
development. However, disease incidence in this nursery was very low in the susceptible 
checks due to high temperatures and lack of prior bean production on this particular land 
parcel where the nursery was located.  
Progress in black bean breeding: The new black bean variety Zenith performed well in 
2016. Data from six statewide nurseries: Zenith yielded 28.4 cwt compared to 26.1 cwt for 
Zorro, with yield over 40 cwt in Gratiot and Montcalm counties. Off-type white (navy) beans 
appeared in seed production of Zenith in 2015. 100-single plants were grown out in 
greenhouse at MSU during winter and plant rows were sent to Idaho for increase.  Seed of all 
selected plant rows in Idaho will be checked for purity and any off types eliminated prior to 
bulking to reestablish the variety in 2017.    
Progress in navy bean breeding: The new navy variety Alpena ranked second (25.6 cwt) 
behind Merlin (27.2 cwt) in statewide trials.  Off-type later maturing plants were observed 
in foundation seed fields in Idaho in 2015. Around 100 single plant selections were made in 
breeder block in ID and these were planted as plant rows in ID and 12 plant rows were 
selected in 2016. These plant rows will be bulked to establish new breeder block of Alpena 
for 2017.  
Progress in pinto bean breeding: Efforts to introduce the slow darkening gene in local MSU 
pinto bean lines through backcrossing are underway.  
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Progress in Otebo bean breeding:  In the Otebo class the new upright line G12901 was 
released as the variety Samurai.  Samurai continues to show high yield potential yielding 
24.7 cwt compared to 17.3 cwt for Powderhorn (test 6103); 32.9 vs 32.6 cwt Viper (test 
6106). In Exeter, Ontario Samurai yielded 28.2 cwt compared to 21.9 for Fuji, and 24.1 cwt 
for Hime. Breeder and Foundation seed was produced in ID in 2016. 
Progress in small red/pink bean breeding: In the small red class, breeding line R12844 
continues to show potential in yield: 24.1 vs 25.8 cwt Viper (test 6105), combined with better 
agronomic, seed size and canning traits. The line yielded 31.1 cwt compared to 26.9 cwt for 
Merlot over 23 locations in MI and WA (2012-16), equivalent to 13% yield increase. Seed 
size is similar to Merlot and larger than Viper and R12844 produces a superior canned 
product. In 2016, Seneca Foods in ID received seed of the new Gypsy Rose Flor de Mayo for 
canning quality evaluations in their commercial process. 
Progress in kidney bean breeding:  We increased the number of kidney bean lines (250) 
for yield testing in 2016. Kidney bean breeding has proved challenging in the past two 
seasons due to severe root rot infection. While the severe disease pressure in 2014 and 2015 
has been challenging, it has also afforded us an opportunity to select for higher levels of 
resistance and yields over 40 cwt were common in 2016. Dark red kidney line K11306 
continued to show potential and over 6 years of testing has yielded 29.2 to 27.3 cwt for Red 
Hawk over 11 locations, equivalent to 6% yield increase.  In white kidneys, more attention 
is being given to selecting other new high-yielding early-season white kidneys possessing 
bullet-shaped seed. A small yellow bean trial was conducted in 2016 and many of these lines 
have shown superior root rot resistance in past years. All future cranberry breeding will be 
conducted by USDA-ARS group at E. Lansing.   
Matching Funds: Royalty funds from current MSU varieties; MSU continues to provide field, 
greenhouse and lab facilities and equipment; Continue to collaborate with PRAB to conduct 
statewide testing of elite MSU breeding lines with funding from MDARD Block Grant; Funds 
from the National Sclerotinia Initiative for research on white mold; Legume Innovation Lab 
project for work on drought and the USAID NIFA grant to work on root rot in large-seeded 
beans ended in August 2016 (focus of last two projects was in East Africa).  
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PROJECT SUMMARY  

In this project the Michigan Carrot Committee, in cooperation with Michigan State 
University, addressed a critical challenge currently facing the Michigan carrot and celery 
industries. Aster leafhoppers are pests of carrots and celery in Michigan because they 
transmit a plant disease called aster yellows phytoplasma. The management of the 
disease depends on controlling the aster leafhopper. Information on leafhopper numbers 
from the field needs to be complimented with a diagnostic test for leafhopper infectivity 
to determine action thresholds. The laboratory test of leafhoppers tells growers if they 
need to make an insecticide application. The threshold is important because it takes into 
account leafhopper infectivity as well as leafhopper abundance in the field. Here, we 
developed an improved testing method for leafhopper infectivity, collected leafhoppers 
from Michigan carrot and celery farms during the growing season, determined the 
threshold in the laboratory and returned this information to growers in a timely manner.   

PROJECT PURPOSE 

PROBLEM STATEMENT. Aster yellows phytoplasma (AYp) is a disease that infects 
carrots and celery, making them unmarketable. The aster leafhopper (Macrosteles 
quadrilineatus Forbes; Hemiptera: Cicadellidae) is the primary vector of AYp and control 
of the disease depends on managing leafhoppers. Once AYp enters the plant tissue, the 
plan cannot be cured and will eventually die. Current control practices depend on 
restricted-use, broad-spectrum insecticide sprays that target the leafhopper, but also 
have unintentional negative impacts on numerous beneficial insects. Crop scouting for 
leafhoppers, combined with information on the percentage of leafhoppers carrying AYp, 
can be used to guide spray applications, but many growers still use calendar spray 
schedules after the initial appearance of leafhoppers in their crop fields. This was largely 
due to the delay between laboratory processing of leafhopper samples to detect AYp 
and growers’ reaction time to leafhopper presence in the field. Therefore, once 
leafhopper populations have reached thresholds, insecticides are commonly applied on 
a 7-10 day calendar schedule, in part because a single insecticide application may cost 
less than $5 per acre, not including the cost of application. Leafhoppers therefore drive 
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much of the insecticide use in important vegetable crops that represent large areas of 
agricultural production on ecologically sensitive lands.  

SPECIFIC OBJECTIVES AND HYPOTHESES:  
1. Collect leafhopper samples from Michigan carrot and celery farms. 
2. Test leafhoppers for aster yellows infectivity in the laboratory. 
3. Communicate leafhopper infectivity results to growers. 

PROJECT IMPORTANTCE. Michigan celery and carrot growers indicated that having a 
diagnostic service to let them know about the infectivity of leafhoppers is an important 
service to their economic bottom-line. Since private companies currently cannot provide 
a suitable solution for growers, the Vegetable Entomology Laboratory at Michigan State 
University has become the only place that is willing to provide them this service. In 
addition to providing diagnostic services to growers, the Vegetable Entomology 
Laboratory has also worked on improving the testing procedure as part of this grant. This 
project is not a continuation of a previously funded SCBGP grant. 

ACTIVITIES PERFORMED  
Obj.1 Collect aster leafhoppers from MI carrot and celery farms. 
We collected 2,055 leafhoppers using the sweep 
net method between May and Aug, representing 
27 different fields at 15 commercial farms 
(Figure 1). Out of all the leafhoppers, 70% were 
collected in celery fields and the rest in 
commercial carrot fields. The number of 
leafhoppers per collection varied, but we 
collected 20-80 leafhoppers per field. Because 
there were relatively few leafhoppers per field, 
we were not able to divide the samples into two 
subsamples to test the two methods of 
transportation back to the laboratory (cooler or 
alcohol vial). 
 
Obj. 2 Test leafhoppers for aster yellows 
infectivity in the laboratory. 
Once sweep net samples were received at the 
laboratory, they were frozen and 1-3 aster 
leafhoppers were placed into a microcentrifuge 
tube. This way, the leafhoppers were combined 
into 921 samples for laboratory processing. The 
presence of Aster yellows phytoplasma (AYp) 
was tested with a TaqMan assay using universal phytoplasma primers and probe 
(Thermo Fisher Scientific). Reactions consisted of 1X TaqMan Master Mix (Life 
Technologies, Grand Island, NY), 300μM forward and reverse primers, 200μM TaqMan 
probe, 2μl DNA template, and nuclease-free water for a final volume of 10μl. Reactions 
were held at 50°C for 2 minutes and 95°C for 10 minutes, followed by 40 cycles of 95°C 
for 15 seconds and 60°C for 1 minute in a StepOnePlus qPCR machine (Applied 
Biosystems, Foster City, CA).  
 AYp prevalence was low during the 2016 season; 1.5% of samples were positive 
for AYp with infectivity ranging between 0-12% in individual fields.  
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Obj. 3 Communicate leafhopper infectivity results to growers. 
We communicated the leafhopper results to growers in several ways. Right after the 
tests were finished in the laboratory, we sent out a group text message with the results 
to growers who signed up to receive it. We had 37 growers, scouts, and other industry 
related people signed up to receive our text messages and we sent out 30 text 
messages during the growing season. The growers who were signed up to receive text 
messages represented at least 70% of the carrot and celery industries in MI, therefore 
we met our benchmark to reach this proportion of growers. After discussions at grower 
meetings, we determined that most of the growers receiving the text messages adjusted 
their spraying activities based on the text messages. Sometimes this meant that they 
sprayed, and other times the low infectivity meant that they didn’t need to spray. To 
protect grower confidentiality, the messages did not specify the grower whose farm the 
samples originated from, it gave information only about the county.  
 
GOALS AND OUTCOMES ACHIEVED  
During the course of this project we were not able to directly measure if the diagnostic 
results changed insecticide use. From communication with growers, we know that they 
used the diagnostic results to guide the frequency of insecticide applications. The 
diagnostic results do not necessarily save insecticides; instead they help growers to 
determine when to apply them and how often to apply them. In certain instances, 
growers will hold off on insecticide use because infectivity is 0%, in other instances 
growers will spray insecticides when infectivity is high. In 2016, aster yellows infectivity 
was not a major concern to growers, as seen from our results, infectivity and leafhopper 
pressure was generally low, therefore growers did not experience significant crop losses 
due to AYp. Our results are beneficial to carrot and celery growers in Michigan because 
they can inform their need for and the timing of their insecticide applications.  
 Overall, according to our assessments in talking with key growers, celery and 
carrot growers saved 2-3 insecticide applications during the growing season, because 
AYp infectivity was so low over the growing season. This translates to over 500lb active 
ingredient in pyrethroid insecticides saved (one of the most commonly used group of 
insecticides for aster leafhopper control) in one growing season on approximately 5000 
acres of carrots and celery in the state. Therefore, it is necessary for them to have this 
kind of information. 
 
BENEFICIARIES  
The majority of Michigan’s celery is grown in the southwest counties of the state. 
Annually, celery generates about $20 million from 100 million pounds grown in Michigan, 
ranking it second among the top celery producing states in the country. Michigan 
produces about 100 million pounds of fresh and processed carrots worth $70 million. 
This makes Michigan the second-highest carrot producing state in the country.  
 
CONTACT PERSON  
John Bakker, 231-923-6725, john@michiganasparagus.org 
 
ADDITIONAL INFORMATION  
We sent out to growers the information on infectivity in leafhoppers thorough the West 
Michigan Vegetable Notes, a bi-weekly newsletter via email to a large list of vegetable 
growers in Michigan. In January and February, we presented the results twice to 
growers at the annual commodity group research meetings for celery and carrot 
growers. 
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PROJECT SUMMARY 

 
The goal of this project was to develop cover crop recommendations for MI carrot growers 

to help with management of plant parasitic nematodes; herbicide-resistant weeds; and 
nitrogen fertility.  To address this goal our team conducted 4 on-farm trials with commercial 
carrot growers to evaluate the impact of different cover crops-- planted the year prior to 
carrot production—on nematodes, weeds, nitrogen availability, carrot quality, carrot yield, 
and profitability. Among the key findings of our research:  Cover crops either had no effect 
or improved carrot quality and yield compared to no cover crop controls.  Benefits included 
suppression of both winter and summer annual weeds and increases in nitrogen availability 
compared to no cover crop controls.  Cover crop impacts on nematodes were inconsistent, 
with increases in both plant parasitic nematodes and beneficial nematodes observed in 
several cases.  Results of the research were communicated to growers through oral and 
written outlets, resulting in improved understanding of cover crop effects, and adjustments 
in cover cropping strategies among major carrot producers in the region. 

 
 
 
PROJECT PURPOSE 

 
Our proposed research evaluated whether cover crops could suppress weed and nematode pests, 
reduce N fertilizer costs, and improve quality and yield in processing carrot production. Specific 
objectives of the proposed work include: Objective 1.  Evaluate the impact of cover crops on 
emergence and growth of key weeds in carrots and estimate associated changes in weed 
management costs. Objective 2.  Assess cover crop impacts on plant parasitic nematodes and 
beneficial nematodes as indicators of soil health.  Objective 3. Test the potential for cover crops 
to reduce nitrogen fertilizer requirements. Objective 4.  Evaluate the effects of cover crops on 
carrot quality and yield. Objective 5. Estimate the short-term impact of cover crops on 
profitability.  Objective 6.  Disseminate management recommendations to the carrot industry. 
Our research directly addressed research priorities of the Michigan Vegetable Council (MVC) 
including “Developing practices that will improve nutrient cycling, reduce pests and control 
erosion” and “Improved understanding of [nematode] distribution and control.”  Our proposal 
also addressed key research priorities of the Michigan Carrot Committee (MCC) including “new 
rotations, cover crops and management practices to improve stands and reduce the effects of 
harmful nematodes”.  The goals of our proposed research were consistent with priorities outlined 
in the MI Carrot Pest Management Strategic Plan (PMSP), which states “nutrient management is 
an emerging challenge for growers as processor regulations change” and highlights the need for 
research to identify “effective reduced-risk herbicides and alternative weed control methods” as 
well as identification “of factors that contribute to culls such as soil quality and nematode 
populations”.  Weed, nematode and N management challenges: Weeds are a major constraint to 
profitable carrot production because they reduce carrot yields directly, and can serve as alternate 
hosts for insect, disease and nematode pests.  Herbicides have been the mainstay of carrot weed 
management, but development of resistance among several species including Powell amaranth 
and common purslane, as well as increased regulatory pressure—particularly for Lorox—means 
that growers are increasingly looking for non-chemical approaches to manage weeds including 
cover cropping and crop rotation (Masabni and Zandstra, 1999; McNaughton et al., 2005). Root- 



lesion, cyst, and northern root-knot nematodes are among the problematic plant-parasitic 
nematodes (PPN) that attack carrots and other vegetables (Bird et al. 2014; Melakeberhan et al. 
2007).  These PPN directly reduce carrot yields, and can result in forks, nubs and deformations 
of carrot roots that render them unmarketable. There are no commercially available nematode- 
resistant carrot cultivars in Michigan and few alternatives to commonly used nematicides. In 
addition, the majority of the nematode community is actually beneficial and critical for the 
nutrient cycling that cover crops may enhance. Full analysis of the nematode community 
provides a more balanced assessment of potential cover crop effects on soil and plant health. 
Nitrogen management is important for maximizing yield and ensuring quality of carrots (Bienz 
1965; Batra and Kaloo 1990; Evers 1989).  Currently, processing carrot growers rely on 3 or 
more topdress applications of urea to supply carrots with their N demands.  The economic costs 
associated with these N applications are substantial and they may result in N losses to the 
environment through leaching and volatilization (Noyes et al. 2015).  Tractor passes associated 
with topdress applications may also contribute to soil compaction, physical damage of leaves and 
spread of weed and disease propagules that reduce crop yields. Cover crops and crop rotation:  In 
order to suppress weed and nematode pests while lowering N management costs, growers have 
expressed interest in improved crop rotations and adoption of cover-cropping. Currently, MI 
carrot producers typically follow a three-year rotation including vegetables (usually snap beans 
or zucchini) and field corn. Wheat is an alternative rotational crop that may provide several 
benefits compared to corn.  As a winter annual, wheat can help break the life-cycle of summer 
annual weeds.  For example, Brainard et al. (2008) observed a 53% reduction in Powell amaranth 
emergence in vegetable crops following wheat compared to those following field corn. 
Volunteer wheat germinating after harvest is also useful as a low cost windbreak for carrots the 
following spring.  Perhaps most importantly, wheat is harvested early enough in the summer 
(early July) to allow successful establishment of a variety of cover crops including oats, and 
various members of the mustard family (oilseed radish, yellow mustard, canola). These crops 
may help suppress nematodes and weeds while improving N use efficiency, but little information 
is currently available to help carrot growers with their cover crop choices. 

 
PROJECT ACTIVITIES 

 
During this project period we conducted on-farm trials with 4 major processing carrot producers 
in Oceana, Mason and Newaygo counties. Each trial spanned two growing seasons, with cover 
crops grown in the first season, and carrots in the second. Following our work plan, we met with 
partners to review project plans and responsibilities (October), planned field season activities 
(Jan-March), evaluated cover crop winter survival and weed biomass (April), established carrot 
plots (May), monitored weed emergence and growth (May-June), took soil samples to monitor 
nematode communities and N dynamics (June – September), and collected yield and quality data 
(September). Data analysis and presentations to grower groups occurred throughout the fall of 
2016 and spring of 2017.  Details of these activities are provided below. 

 
In all trials, cover crops were sown in late summer following either wheat (Sites 2 and 4), peas 
(Site 1) or a sorghum-sudangrass (Site 3).   In fields that had wheat, cover crops were no-till drilled 
into wheat stubble.  At the other sites, fields were tilled prior to drilling. All cover crops were 
sown in August, with earlier planting dates occurring at Sites 3 and 4.  The following cover crops 
were evaluated at one or more sites: 1) oats 2) oilseed radish (OSR) “Defender”; 4) OSR “Image”; 



5) Dwarf Essex Rape (DER); 6) Graza radish; 7) sorghum-sudangrass (SX); and 8) black oats.  In 
addition, an oat-OSR Defender mixture and a no cover crop control were included at all sites. At 
Site 3, sorghum-sudangrass (SX) was planted by the grower-cooperator in June.  At the time of 
cover crop planting in August, SX was mowed and incorporated in all treatments into which other 
cover crops were planted, and in the no cover crop control.  In additional treatments, SX was 
mowed and removed prior to tillage, or allowed to grow and mowed to prevent excessive shoot 
growth. In the late fall, cover crop and weed shoot tissue was sampled, dried and weighed to 
determine overall growth and weed suppression during cover crop growth. Experimental areas 
were strip-tilled and planted to carrots the following spring and evaluated for emergence, growth, 
yield and quality.  Emergence of weeds by species was evaluated prior to herbicide application in 
carrots where possible.  Soil samples for nematode and nutrient analysis were taken at the end of 
the cover crop growing period, and at three times during the subsequent carrot growing season. 
Nematodes were extracted from soil using a semiautomatic elutriator (Melakeberhan 2006, 2007) 
identified to genus and species level using standard morphometric keys to place them into trophic 
groups (bacteriovores, carnivores, fungivores, herbivores, omnivores and predacious).  KCl 
extraction was used to evaluate nitrate and ammonium concentrations from the same soil samples. 

 
Results from these trials were analyzed and key take-home messages (see “Goals and Outcomes” 
Section) were presented at the Oceana Vegetable Research Tour (September), a Twilight 
meeting at Zilke’s Vegetable Farm (September), the Carrot Session of the Great Lakes Fruit, 
Vegetable and Farm Market Expo (December), the Midwest Cover Crop Council Annual 
Meeting (March), the Carrot Research Committee Reporting Session (March) and the 
International Carrot Conference (April).  Grower feedback was gathered through either surveys 
or discussion at the GLEXPO, the Carrot Research Committee Meeting, and through annual 
meetings with our grower collaborators. 

 
GOALS AND OUTCOMES ACHIEVED 
The goal of this project was to develop new cover crop strategies for managing pests and 
nitrogen fertilizer in carrots.  Our on-farm trials were conducted with 4 growers of processing 
carrots whose acreage represents over 50% of all processing carrot production in the state. Our 
research provided information about cover crops of direct benefit to these growers and 
influenced their cover crop management decisions. Key practical results of our research are 
provided below. 



Cover Crop Biomass.  Cover crop above 
ground dry weight ranged from about 0.5-1.5 
T/a at Sites 1, 2 and 4, and from 3-4 T/a at 
Site 3 (Figure 1). Greater biomass at Site 3 
was likely due to a combination of factors 
including an earlier planting date, higher soil 
fertility,   and   a   mild   fall   temperatures. 
Lower biomass at sites 2 and 4 likely also 
reflects lower available soil N when planting 
no-till into wheat stubble. 

 
Carrot Yield and Quality. Carrot marketable 
yields following cover crops were either 
unaffected, or increased compared to the no 
cover crop control (Figure 2). Yields ranged 
from 25 to 45 T/a depending on site and year. 
The highest yields, and the greatest positive 
response to cover crops occurred at Site 3. 
At Site 3, yield improvements occurred in 
treatments with mustard family cover crops 
including oilseed radish (“Defender”), 
rapeseed (“Dwarf Essex Rape”) and the 
mixture of oilseed radish and oats, but not 
with the oat cover crop. 

Yield improvements following cover 
crops at Site 3 were partly due to significant 
reductions in unmarketable forked carrots 
(Figure 3). All cover crops reduced the 
number of forked carrots by 50% or more 
compared to the no cover crop control. 
However, oat and black oat cover crops 
resulted in a greater percentage of rotten 
carrots infected with Rhizoctonia and 
Pythium species.  This is a troubling result 
requiring further investigation. 

 
 
 
Effects on Nitrogen: Soil inorganic nitrogen 
during carrot growth was higher following 
cover crops in several cases (Figure 4). This 



effect was most pronounced at Site 3, 
where cover crop growth in the fall had 
been most vigorous (Figure 1). Higher 
soil inorganic N was measured 
following all cover crops containing 
mustard family cover crops (Figure 4), 
and this effect persisted through most of 
the carrot growing season.  The pattern 
of  N  availability  also  differed 
somewhat by cover crop.  In particular, 
Dwarf Essex rape, which overwintered, 
appears to have released N more slowly 
than oilseed radish, which winter- killed. 

 
Effects on Weeds. Our results 
demonstrated  that   cover   crops   can 
effectively suppress establishment and growth of winter annual weeds, thereby reducing 
dependence on herbicides and tillage (Table 2).  Key winter annual species suppressed included 
chickweed,    marestail,    and    various 
members of the Brassicaceae family. 
Cool season cover crops in the mustard 
family were particularly valuable in 
suppressing these species. 

Cover crops were also successful at 
suppressing  emergence  of  summer 
annual weeds including Powell amaranth 
and common lambsquarters (Table 2). For 
example, prior to herbicide application, 
the number of Powell amaranth   
seedlings   emerging   in   the carrot field 
was reduced by approximately 95% in 
oilseed radish and oats cover crop 
treatments.  The reasons for this 
suppression are not clear, but likely 
reflect reductions in the number of seeds 
produced by these summer annuals the   
season   before.      The   economic 
implications of these reductions are also not clear, because post-emergence applications of the 
herbicides prevented these species from reducing crop yields. 

 
Effects on Nematodes. Details of nematode responses to cover crops at Sites 1 and 2 can be found 
in Grabau et al. (2017). In brief, root-lesion (Pratylenchus penetrans) nematodes were present at 
low population densities (less than 25 nematodes/100 cm3 soil) and were generally unaffected by 
cover crops with one exception:  At Site 2, oilseed radish ‘Defender’ resulted in higher P. 
penetrans densities compared to other cover crops or the fallow control during cover crop growth 



None 7.0 b 114.0 b 27.3 ab 0.0 a 1.7 bc 
Sorgh. Sudan.* 20.3 a 91.3 b 32.0 ab 2.0 a 3.7 abc 

Black Oats 16.0 ab 239.8 a 27.8 ab 1.0 a 0.5 c 

Oats 12.0 ab 142.8 ab 18.8 b 0.8 a 1.8 bc 

Oats + OSR** 12.8 ab 104.8 b 20.3 b 0.3 a 5.0 ab 

OSR "Defender" 20.0 a 117.3 b 23.3 ab 1.3 a 1.7 bc 
Graza Radish 16.8 ab 172.5 ab 61.5 a 0.5 a 6.0 a 

Dwarf Essex Rape 22.0 a 173.0 ab 64.0 a 1.0 a 4.0 abc 
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and midseason carrot 
production (Site 2). In 
general, at Sties 1 and 2, 
cover crops did not affect 
the overall nematode 
community (including 
beneficial nematodes) 
until nearly a year after 
cover crop growth 
suggesting  that  changes 
in the soil community 
following cover cropping 
are gradual (Grabau et al, 
2017).  At site 3, several 
cover crops resulted in 
higher overall plant 
parasitic nematode 
populations compared to 
the no cover crop control 
(Table 3).    However, 
these cover crops also 
resulted in higher levels 

 
Table 3. Effects of cover crops on plant parasitic and beneficial 
nematodes, Site 3, 2016 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*This treatment was established in June, managed through multiple mowings, and left 
untilled in August (see details in methods); OSR=Oilseed radish 

of beneficial nematodes (Table 3), and did not result in higher levels of defective carrots (Figure 
3).  For example, Dwarf Essex rape had higher levels of plant parasitic nematodes, but also higher 
levels of fungal feeding bacteria, and lower levels of forked and rotten carrots than oat or no cover 
crop control treatments.  Interestingly, cover crops with the highest level of fungal feeding 
nematodes, also had the lowest percentage of rotten carrots due to Pythium and Rhizoctonia 
infection.  However, more research is needed to understand the complex biology of these cover 
cropping practices and their likely long-term impacts on carrot cropping systems. 

 
 
 
BENEFICIARIES 

 
Our project has helped the Michigan carrot industry optimize their use of cover crops to improve 
carrot quality and yield, and reduce costs associated with herbicides, tillage and fertilization. In 
2014, Michigan ranked second in the nation in fresh market carrot production and in the top 5 for 
processing carrot production.  The value of the MI carrot crop is approximately $12 million, 
including approximately $8 million for fresh market, and $4 million for processing (NASS 2015; 
Nye 2014).  Our results demonstrated to these growers that cover crops can improve carrot 
quality and yield, reduce both winter annual (marestail) and summer annual weed (Powell 
amaranth) and provide N fertilizer savings.  These benefits need to be weighed against the cost 
of cover crop seed and establishment.  Discussions and surveys of carrot growers attending our 
extension presentations suggest that growers are adjusting their cover crop practices based on our 
results.  For example, attendees at the GLEXPO carrot session were asked “Did you learn 
anything that you can apply on your farm next year?” to which all respondents answered “Yes”. 
We also received positive feedback from growers at the Carrot Research Reporting Session and 



we have observed grower experimentation and adoption of new cover crop practices on 3 of the 
4 farms involved in our research. In addition, we believe information from this research is 
applicable to other MI crops for which nematode, weed and N management problems exist. 

 
 
 
LESSONS LEARNED 

• We found that the cover crops evaluated in these trials either had no effect or improved 
carrot quality and yield compared to no cover crop controls (see Figure 2). 

• Improvements  in  quality  and  yield  were  most  evident  at  Site  3,  where  cover  crop 
productivity was highest. This result suggests that growers should take the time to manage 
their broadleaf cover crops to maximize biomass production.  To do so, timely planting 
(early  August),  and  addition  of  nitrogen  fertilizer  are  likely  the  most  important 
management practices to help insure positive impacts. 

• We found that mustard family cover crops were highly effective at suppressing winter 
annual weeds. For growers with known populations of problematic winter annuals such as 
marestail or chickweed, this benefit may alone justify the costs associated with cover crop 
management. For example, one grower applied herbicides and disked his field twice to 
manage chickweed prior to carrot planting following a weak cover crop stand of Japanese 
millet.  In this case, use of one of the mustard family cover crops would have saved the 
costs associated with these tillage and herbicide practices. 

• In several cases, mustard family cover crops increased inorganic N availability, potentially 
resulting in lower N losses to the environment, and lower N fertilizer costs. 

• The implications of cover crops impacts on nematodes were less clear.  In general, cover 
crops either had no clear effect on nematodes, or resulted in greater numbers of both 
parasitic and beneficial nematodes.  However, it is unclear what the net effect of these 
nematode shifts might be for carrots and rotational crops. 
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PROJECT TITLE 
 
Promoting the use of Fresh Michigan Christmas Trees through Care and Handling 
Informational Program 
 
PARTNER ORGANIZATION 
 
Michigan Christmas Tree Association 
 
PROJECT SUMMARY 
 
This project was intended to educate consumers on the proper care and handling of 
their fresh Christmas tree to insure a better holiday experience.  Two of the biggest 
consumer complaints of fresh Christmas trees are needles that drop and trees that dry 
out.  Further, our industry understands that a well-hydrated tree is safer and more 
attractive than a dry tree. Because consumer care and handling of their tree has the 
greatest impact on needle retention and tree hydration, we attempted to arm 
consumers the “Three Fresh Steps” message.  Through banners posted at choose & cut 
farms and retail locations, public service announcements on the radio and television 
commercials throughout the state, we shared the “Three Fresh Steps” message, hoping 
to teach consumers the importance of a fresh cut on the base of their tree and 
uninterrupted access to water. 
 
PROJECT PURPOSE 
 
The purpose of this project was to help increase consumer confidence in purchasing a 
real Christmas tree by arming them with information on selecting a fresh tree and 
properly caring for that tree.  Our industry has long understood that there is a growing 
segment of our population that has never purchased or displayed a real Christmas tree.  
By providing them with simple, easy to remember care and handling steps, we worked 
to remove a barrier to making a purchase of a real Christmas tree.  We also understand 
that consumers expect their Christmas tree to remain fresh and hold its needles for a 
lengthy holiday season. However, the success of that tree remaining beautiful and fresh 
depends on the consumer understanding and executing a few basic steps of a fresh cut 
on the trunk and a constant supply of water.  The campaign worked to provide this basic 
information through a variety of resources. 
 
PROJECT ACTIVITIES  
 
To get this project underway, MCTA’s Executive Director met with Michigan State 
University faculty and MSU Extension faculty in the fall of 2015 to discuss the campaign 
and developed the “Three Fresh Steps” tagline.  This group provided background 
information for the public service announcement and video messaging. 



In December of 2015, we engaged Windstorm Marketing to shoot video images on a 
Christmas tree lot and Christmas tree farm to provide authentic footage for the 
television commercial. 
 
In March of 2016, MCTA’s Board of Directors met with staff and the MSU Extension 
faculty to preview the campaign components.  The board provided insightful comments 
on the use of the campaign.  Based on this feedback, we amended our project to 
provide banners with the “Three Fresh Steps” messaging rather than the originally 
planned tree tags. Board members suggested that putting another tag on salable trees 
added work for the grower and that they were likely to not use them campaign tree 
tags. 
 
In April and May MCTA staff worked with two designers to create the banner design and 
the “mascot” Christmas tree character who was featured on the banner and on coloring 
sheets available on the MCTA website.  Courtland Consulting secured a QR code that 
was included on the banner that would link directly to the new care and handling page 
on the website that they would later design. When the banner design was finalized, 350 
banners were ordered from Foresight Group and distributed to MCTA members.  Many 
of the banners were distributed at a check-in booth at the MCTA summer meeting in 
early August and the balance were shipped directly to the growers and retailers. 
 
In September, MCTA staff worked with an independent writer and Windstorm 
Marketing to collaborate on a script for the public service announcements and 
television commercials.  The public service announcements were recorded in  
 
Also in September, MCTA staff began work with Courtland Consulting on revisions 
needed on the MCTA website to create an additional page for the “Three Fresh Steps” 
campaign and to house the recorded public service announcement, the television 
commercial, Christmas tree care for consumers and coloring sheets for kids. 
 
In October, MCTA contracted for the public service announcement placement and 
distribution through the Michigan Association of Broadcasters and in November 
Windstorm Marketing finalized the media buy for the television advertising. 
 
The television advertisements ran between November 29 and December 17 on a variety 
of primarily cable channels including TBS, TNT, NICK, USA, HGTV, the FOOD network and 
the Weather Channel.  The public service announcements ran from November 15- 
December 25 on more than 200 radio stations across the state of Michigan. 
 
No commodity groups other than Christmas trees benefited from this project. 
 
GOALS AND OUTCOMES ACHIEVED 
 



The goal of this campaign was to increase consumer knowledge of the care and handling 
of fresh Christmas trees and thus insure a better fresh Christmas tree experience. 
 
As stated in our proposal, we have no way of going into the homes of our consumers to 
see if they have applied the care and handling steps mentioned in our campaign.  We 
were able to track where our three-step message was presented in the public service 
announcement radio campaign as well as the television commercial airings.  We are also 
able to report the number of banners displayed at retail locations across the state. 
 
The television message was aired 4,071 times in the following markets: 
 
Market    Number of Spots 
Grand Rapids    1,169 
Detroit     1,367 
Flint        415 
Lansing/East Lansing   1,056 
Traverse City/Cadillac        54 
 
The Traverse City/Cadillac airings were on network television (Fox 32 and 9&10).  All 
other airings were on cable networks including AMC, BRAVO, ESPN 2, FOOD, TBS, HGTB, 
ENT, NICK and more. 
 
As a part of the package, we also received a “crawl message” on the Weather Channel 
eight times each in the following markets: 
 
Grand Rapids  
Detroit   
Flint   
Lansing/East Lansing 
 
A complete report of the networks and times for the airing of the television commercial 
is attached as an addendum to this report. 
 
The public service announcement was aired 9,637 times on more than 200 Michigan 
radio stations.  The total estimated value of the messages was $141,736.80.  A complete 
report of radio stations and the number of times they aired the PSA is attached as an 
addendum to this report. 
 
The 350 banners were distributed to growers who displayed them at retail locations 
around the state. The banners were a simple way to deliver the message to known 
customers, and served a secondary purpose of reminding our retailers that they need to 
share care and handling information with their customers if they want to keep those 
customers in the future. 
 



 
In our proposal, we targeted 1,000 visits to the new care and handling page on our 
website during November and December of 2016.  According to our analytics, we had 
only 224 visits to that page.  This is lower than we had desired, however we also 
understand that the Three Fresh Step message was so simple, consumers perhaps didn’t 
feel that they needed additional information.  On a positive note, the average time 
spent on that page was just over a minute and a half, a relatively long time on a website 
page. 
 
Overall, we were extremely happy with the number airings of both the television 
commercial and public service announcement for the relatively modest investment. 
Further, the campaign can continue to educate consumers with the repeated use of the 
banners at retail locations and through the care and handling page on the website. 
 
BENEFICIARIES 
 
All Christmas tree producers in Michigan were the potential beneficiaries of this project 
because the more consumers understand how to care for their fresh Christmas tree and 
have a good experience with their tree, the more likely they will continue to purchase a 
fresh Christmas tree.  The members of the Michigan Christmas Tree Association 
benefited from being provided a promotional banner to help educate their customers 
and enforce a message that they want to share.  Our growers also benefitted from the 
repeated messaging on radio and television; keeping fresh cut Christmas trees top of 
mind with consumers during the holiday season. 
 
LESSONS LEARNED 
 
This project ran smoothly because of the good partners that we engaged to execute the 
campaign.  It is apparent that when you engage the right firms to handle the production 
and distribution of television commercials and public service announcements, it is a 
relatively straight forward process.  The same can be said of the website design 
company for their work in upgrading our website to accommodate the campaign. 
 
The first lesson learned in this process came from the growers themselves when they 
indicated that they would not take the time to attached campaign tags on their trees 
and that a promotional banner would be more practical.  Fortunately we received this 
feedback early in the process so that we could make the recommended change. 
 
The second lesson that we learned, was that when your message was as simple as ours; 
“Fresh Tree, Fresh Cut, Fresh Water,” most consumers won’t visit a website for more 
information.  The visits to the care page on our website were quite low in our view, but 
when the message is so simple, very little additional information is needed or sought by 
consumers. 
 



 
 
CONTACT PERSON 
 
Marsha Gray – 517-545-9971 
info@mcta.org 
 
ADDITIONAL INFORMATION 
 
Links: 

• http://mcta.org/christmastreecare - Care and handling page on MCTA website 
that includes: radio PSA, television commercial, coloring sheets and consumer 
information 

 
Attached are the following: 

• Public Service Announcement airing report 
• Television commercial airing report 

 
 
 
 
   
 
 
 

http://mcta.org/christmastreecare
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NOTES: 

 
 

 MCTA radio messages were distributed in November 2016.   
 MAB members aired 9,637 messages valued at $141,737.  There was bonus 

airtime available and SOS was added to November. 
 Currently, 7,463 messages more have been aired, than the 2,174 messages 

contracted, for a value totaling $123,737 over the contracted amount of $18,000. 
 REPORT NOTES: 

o ***=simulcast stations.  For continuity if the station is a commercial over-
the-air station simulcast and a rate is charged for the originating station, 
the rate is divided in half and the value is represented in both stations.  If 
no rate is charged there is a $0 value represented. 

o Stations beginning with S=streaming on the internet stations.  If they 
include *** they may be simulcast with either an over-the-air station OR 
another internet or HD station.  If rates are charged, they are reflected.  If 
the streaming station is considered a value-add, $0 value is represented. 

 



MCTA
PEP Summary Report

Messages aired by MAB Members.

Total Total Est
Mssgs Run Value of Mssgs

NOVEMBER 15-DECEMBER 26
Radio 9637 141,736.80$      

Television 0 -$                   
9637 141,736.80$      

Totals 9,637 141,736.80$      

 Celebrate the Season LIVE 
2016



Contract Value Est. Value
Received

$ Value $18,000 $141,737
Messages 2,174 9,637
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CAMPAIGN: MI Christmas Tree Association

Station Messages Value

Radio 9637 141,736.80$  

Adrian

WLEN‐FM 19 369.55$          

Alma

WFYC‐AM 18 7.50$              

WMLM‐AM 15 150.00$          

WQBX‐FM 18 7.50$              

Alpena

W279CC‐FM*** 15 ‐$                

WATZ‐FM*** 32 448.00$          

WHAK‐AM*** 138 ‐$                

WHAK‐FM*** 138 1,518.00$       

WHSB‐FM 115 1,725.00$       

WWTH‐FM 152 1,368.00$       

Baraga

WCUP‐FM 42 294.00$          

WGLI‐FM 17 121.00$          

Battle Creek

WBCK‐FM 31 837.00$          

WBXX‐FM 23 621.00$          

WNWN‐FM 29 1,245.00$       

WTOU‐AM 63 ‐$                

Benton Harbor

WCSY‐FM 18 300.00$          

WCXT‐FM 20 725.00$          

WIRX‐FM 21 238.00$          

WSJM‐AM*** 144 1,776.00$       

WSJM‐FM*** 146 1,892.00$       

WYTZ‐FM 21 770.00$          

Big Rapids

WBRN‐AM 46 1,780.00$       

WYBR‐FM 44 1,760.00$       

Burton

WCRZ‐FM 61 3,202.00$       

WFNT‐AM 60 1,164.00$       

WLCO‐AM 63 189.00$          

WQUS‐FM 59 1,180.00$       

WRCL‐FM 57 1,140.00$       

WWBN‐FM 54 1,560.00$       

Cadillac

WATT‐AM 23 345.00$          

WJZQ‐FM 83 996.00$          

Total



CAMPAIGN: MI Christmas Tree Association

Station Messages Value

Total

WKAD‐FM 16 288.00$          

WLXV‐FM 16 432.00$          

Caro

WIDL‐FM 211 2,743.00$       

WKYO‐AM 212 2,756.00$       

Charlotte

WLCM‐AM 27 513.00$          

Cheboygan

WCBY‐AM*** 15 150.00$          

WCHY‐FM 15 330.00$          

WGFM‐FM*** 15 420.00$          

WGFN‐FM*** 15 225.00$          

WMKC‐FM 17 425.00$          

WQEZ‐FM 15 300.00$          

Coldwater

WTVB‐AM 27 415.00$          

Detroit

WCHB‐AM 15 900.00$          

WDMK‐FM 15 1,200.00$       

WDRQ‐FM 13 1,950.00$       

WDVD‐FM 14 2,100.00$       

WGPR‐FM 14 1,120.00$       

WJR‐AM 10 2,250.00$       

WPZR‐FM 15 1,200.00$       

Escanaba

WDBC‐AM 20 300.00$          

WYKX‐FM 24 360.00$          

Farmington Hills

WDFN‐AM 14 28.00$            

WDTW‐FM 14 70.00$            

WJLB‐FM 13 156.00$          

WKQI‐FM 13 143.00$          

WMXD‐FM 13 130.00$          

WNIC‐FM 14 140.00$          

Ferndale

WCSX‐FM 23 3,220.00$       

WMGC‐FM 20 2,800.00$       

WRIF‐FM 21 2,940.00$       

Flint

WRSR‐FM 9 270.00$          

WSNL‐AM 28 560.00$          



CAMPAIGN: MI Christmas Tree Association

Station Messages Value

Total

Gaylord

WMJZ‐FM 11 132.00$          

WSRT‐FM 54 217.50$          

Grand Haven

WGHN‐AM 15 150.00$          

WGHN‐FM 15 240.00$          

Grand Rapids

WBCT‐FM 12 120.00$          

WBFX‐FM 14 70.00$            

WFGR‐FM 64 624.00$          

WGRD‐FM 64 1,687.00$       

WLHT‐FM 61 825.00$          

WMAX‐FM 14 210.00$          

WNWZ‐AM 64 290.00$          

WOOD‐AM*** 14 98.00$            

WSNX‐FM 14 98.00$            

WSRW‐FM 14 98.00$            

WTKG‐AM 18 200.00$          

WTRV‐FM 61 573.00$          

Grayling

WGRY‐AM*** 10 ‐$                

WGRY‐FM*** 10 80.00$            

WQON‐FM 13 156.00$          

Hancock

WKMJ‐FM 16 104.00$          

WMPL‐AM 17 63.75$            

Hastings

WBCH‐AM 21 231.00$          

WBCH‐FM 20 210.00$          

Hillsdale

WCSR‐AM*** 60 ‐$                

WCSR‐FM*** 60 930.00$          

Holland

WYVN‐FM 30 850.00$          

Holt

WJXQ‐FM 15 450.00$          

WLMI‐FM 15 145.00$          

WQTX‐FM 15 125.00$          

WWDK‐FM 15 50.00$            



CAMPAIGN: MI Christmas Tree Association

Station Messages Value

Total

Houghton

WCCY‐AM 15 90.00$            

WHKB‐FM 20 160.00$          

WOLV‐FM 17 136.00$          

Howell

SHMI‐FM 30 ‐$                

WHMI‐FM 30 1,350.00$       

Indian River

W264CF‐FM*** 15 ‐$                

Iron Mountain

WHTO‐FM 30 240.00$          

WJNR‐FM 30 300.00$          

WOBE‐FM 30 240.00$          

Jackson

WIBM‐AM 15 225.00$          

WKHM‐AM 15 225.00$          

WKHM‐FM 15 375.00$          

WKHM‐HD2 15 225.00$          

Kalamazoo

WKFR‐FM 28 1,400.00$       

WKMI‐AM 29 435.00$          

WKZO‐AM 62 1,210.00$       

WNWN‐AM 63 1,260.00$       

WQLR‐AM 63 590.00$          

WRKR‐FM 30 1,050.00$       

WVFM‐FM 63 2,358.00$       

WZOX‐FM 63 1,869.00$       

Kentwood

WMRR‐FM 14 257.00$          

Lansing

WHZZ‐FM 26 1,040.00$       

WILS‐AM 28 840.00$          

WQHH‐FM 32 1,120.00$       

WXLA‐AM 31 465.00$          



CAMPAIGN: MI Christmas Tree Association

Station Messages Value

Total

Ludington

WKLA‐AM 29 348.00$          

WKLA‐FM 13 156.00$          

WKZC‐FM 13 156.00$          

WLDN‐FM 13 156.00$          

WMLQ‐FM 13 ‐$                

WMOM‐FM 26 468.00$          

WMTE‐FM 29 ‐$                

WWKR‐FM 13 156.00$          

Marquette

WFXD‐FM 34 408.00$          

WFXD‐HD2 31 372.00$          

WKQS‐FM 31 319.00$          

WMQT‐FM 11 132.00$          

WQXO‐AM 36 252.00$          

WRUP‐FM 23 230.00$          

WZAM‐AM 14 140.00$          

Menominee

WAGN‐AM 14 70.00$            

WHYB‐FM 14 84.00$            

WLST‐FM 13 130.00$          

WMAM‐AM 14 70.00$            

WSFQ‐FM 12 96.00$            

Midland

WLUN‐FM 112 1,670.00$       

Monroe

WMIM‐FM 39 143.00$          

Mt. Pleasant

WCFX‐FM 56 593.00$          

WCZY‐FM 26 572.00$          

WMMI‐AM 21 294.00$          

Muskegon

WKBZ‐AM 13 130.00$          

WMUS‐FM 14 296.00$          

WOOD‐FM*** 14 ‐$                

Negaunee

WRPP‐FM 49 490.00$          

Newberry

WMJT‐FM 11 88.00$            

Onaway

WOEZ‐FM 15 150.00$          



CAMPAIGN: MI Christmas Tree Association

Station Messages Value

Total

Owosso

WJSZ‐FM 29 435.00$          

Petoskey

WBCM‐FM 68 510.00$          

WKHQ‐FM 16 480.00$          

WLXT‐FM 16 480.00$          

WMBN‐AM 25 200.00$          

WMKT‐AM 25 300.00$          

Port Huron

WBTI‐FM 16 400.00$          

WHLS‐AM*** 16 240.00$          

WHLX‐AM*** 16 ‐$                

WPHM‐AM 14 350.00$          

WSAQ‐FM 14 630.00$          

Prudenville

WUPS‐FM 24 550.00$          

Rochester Hills

W288BK‐FM 59 ‐$                

Saginaw

WCEN‐FM 43 1,720.00$       

WGER‐FM 31 310.00$          

WHNN‐FM 36 1,980.00$       

WILZ‐FM 36 540.00$          

WIOG‐FM 36 1,620.00$       

WKCQ‐FM 55 2,090.00$       

WKQZ‐FM 37 925.00$          

WMJO‐FM 55 990.00$          

WSAG‐FM*** 54 ‐$                

WSAM‐AM*** 54 972.00$          

WSGW‐AM 30 1,200.00$       

WSGW‐FM 31 465.00$          

WTLZ‐FM 31 465.00$          

Southfield

WDZH‐FM 52 1,244.00$       

WOMC‐FM 38 190.00$          

WXYT‐AM 88 2,200.00$       

WXYT‐FM 27 4,390.00$       

WYCD‐FM 38 190.00$          

Spring Arbor

WJKN‐FM*** 22 440.00$          

WSAE‐FM 34 680.00$          



CAMPAIGN: MI Christmas Tree Association

Station Messages Value

Total

Tawas City

WIOS‐AM 14 182.00$          

WKJC‐FM 15 330.00$          

WKJZ‐FM*** 15 315.00$          

WQLB‐FM*** 15 ‐$                

Three Rivers

WLKM‐FM 30 360.00$          

WRCI‐AM*** 30 360.00$          

WRCI‐FM*** 30 180.00$          

Traverse City

WCCW‐AM 120 840.00$          

WCCW‐FM*** 230 4,140.00$       

WCZW‐FM*** 230 ‐$                

WFCX‐FM 178 1,663.50$       

WFDX‐FM 52 267.00$          

WKLT‐FM 63 982.50$          

WKLZ‐FM 76 628.50$          

WRGZ‐FM*** 32 ‐$                

WSRJ‐FM 101 624.00$          

WTCM‐AM 149 3,352.50$       

WTCM‐FM 144 4,176.00$       

WZTK‐FM 32 128.00$          

Unknown

SBCH‐FM 20 ‐$                

SBCT‐FM 13 65.00$            

SBFX‐FM 11 55.00$            

SCBY‐AM 15 ‐$                

SCFX‐FM 56 ‐$                

SCHY‐FM 15 ‐$                

SCRZ‐FM 61 ‐$                

SCZY‐FM 26 ‐$                

SFCX‐FM 178 ‐$                

SFGR‐FM 64 320.00$          

SFNT‐AM 60 ‐$                

SGFM‐FM 15 ‐$                

SGFN‐FM 15 ‐$                

SGRD‐FM 64 320.00$          

SHSB‐FM 115 ‐$                

SHYB‐FM 14 ‐$                

SIOS‐AM 14 ‐$                

SJKN‐FM 22 ‐$                

SJXQ‐FM 15 ‐$                



CAMPAIGN: MI Christmas Tree Association

Station Messages Value

Total

SKBZ‐FM 17 51.00$            

SKHQ‐FM 16 ‐$                

SKJC‐FM 15 ‐$                

SKJZ‐FM 15 ‐$                

SKLT‐FM 63 ‐$                

SLCM‐AM 27 ‐$                

SLHT‐FM 61 305.00$          

SLKM‐FM 30 ‐$                

SLST‐FM 13 ‐$                

SLUN‐FM 112 ‐$                

SLXT‐FM 16 ‐$                

SLXV‐FM 16 ‐$                

SMKC‐FM 17 ‐$                

SMKT‐AM 25 ‐$                

SMRR‐FM 17 51.00$            

SMUS‐FM 17 85.00$            

SNWZ‐AM 64 113.00$          

SOEZ‐FM 15 ‐$                

SQEZ‐FM 15 ‐$                

SQLB‐FM 15 ‐$                

SRCI‐AM*** 30 ‐$                

SRCI‐FM*** 30 ‐$                

SRCL‐FM 57 ‐$                

SRSR‐FM 9 ‐$                

SSAE‐FM 34 ‐$                

SSFQ‐FM 12 ‐$                

SSNL‐AM 28 ‐$                

SSNX‐FM 14 70.00$            

SSRW‐FM 12 60.00$            

STRV‐FM 61 ‐$                

SUPS‐FM 24 ‐$                

SWBN‐FM 54 ‐$                

Williamsburg

WZTC‐FM 16 480.00$          

Zeeland

WJQK‐FM 22 660.00$          

WPNW‐AM 24 168.00$          
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PROJECT TITLE  
  
Michigan Sustainable Wine Grape Industry:  Education and Engagement 

 
PARTNER ORGANIZATION 
 
Michigan Grape and Wine Industry Council 
 
PROJECT SUMMARY  
 
This project supported continued growth and prosperity in rural economies tied to the wine grape 
industry throughout Michigan, by building resources, organizational capacity, and knowledge that will 
help the vertically integrated wine grape industry grow in a responsible manner as stewards of the 
land, active participants in the local communities, and drivers of regional economies. This project was 
a continuation (Phase II) of Michigan Sustainable Wine Feasibility Study (14-SCBG-MI-0026) 
conducted in 2015 – 2016 to develop a roadmap for the development of a sustainability program for 
the Michigan wine industry. During Phase II of this work (Michigan Sustainable Wine Grape Industry:  
Education and Engagement), the project team increased organizational and knowledge based 
capacity for a wine grape industry sustainability program and certification. Activities conducted during 
this grant period included one-on-one meetings with members of the wine grape industry to gage 
interest and transfer technical information, building a webpage for the permanent home for resource 
materials pertaining to this project, outreach to other U.S. wine regions involved in sustainability 
program development and participation in Michigan wine industry organizational meetings and 
conferences.  
 
PROJECT PURPOSE 

 
Over the last twelve years, Michigan’s wine grape industry has experienced significant growth. Wine 
grape acreage has doubled. The number of licensed wineries has more than doubled from 42 
wineries in 2005 to 121 today. The wine industry brings over two million annual visitors to rural 
communities across Michigan and contributes over 300 million dollars to the state economy.  
 
The purpose of this project is to increase the long-term competitiveness of Michigan wineries and 
vineyards by expanding the industry’s knowledge base on sustainability programs, and developing 
the organizational capacity to pursue development of an industry led program and certification in the 
future. Given the increasing interest of consumers in purchasing products that align with their values, 
the wine industry has an opportunity to identify how its practices are environmentally, socially and 
fiscally sustainable by means of the direct connection that the grower has with wine buyers, 
especially in winery tasting rooms. The project builds on Michigan Sustainable Wine Feasibility Study 
(14-SCBG-MI-0026), which focused on assessing the wine industry’s need, and interest in developing 
a winery and vineyard sustainability program and certification. This project also complements the 
successful efforts of the Michigan Agricultural Environmental Assurance Programs (MAEAP) with 
vineyards, and collaborated closely with MAEAP throughout the project. 
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Objectives: 
- Present Sustainability Feasibility outcomes of the previously funded SCBG project in Michigan 

during the main industry winter meetings  
- Familiarize wineries with the process of self-assessment through 1-on-1 meetings, and 

increase wineries knowledge of sustainable winery energy and water practices, resources, 
and least cost financial tools for development.  

- Build a website that will serve as the permanent home for sustainability resources specific to 
the Michigan wine industry, with links to global resources.  Enhance other complementary 
websites with resources.  

- Develop organizational capacity for the Michigan wine industry to lead the development of a 
sustainability program 

 
PROJECT ACTIVITIES 
 
 
Project activities provided benefits solely to the wine grape industry of Michigan. 
 
The Michigan Grape and Wine Industry Council (MGWIC) contracted with 5 Lakes Energy (5LE), a 
Michigan based clean energy and sustainability consulting firm, to conduct many of the grant 
activities.  5 Lakes Energy was awarded the contract for the initial phase of this work (Feasibility 
Study) through a competitive process following policies and procedures of the Michigan Department 
of Agriculture and Rural Development.   
 
 
 
WORK PLAN     Comments   
Project Activity Who Timeline (Month/Year)   
Research energy and 
water best practices for 
wineries, create 
checklists that include 
resources and financial 
material 

5LE/ MGWIC/ 
MDARD 

Nov-Dec 2015 completed 

Present final 
recommendations from 
Sustainability Feasibility 
project and energy/water 
checklists at major 
industry meetings 
industry winter meetings.  

5LE Dec 2015- Feb 2016 completed 

Consolidate industry 
feedback from 
presentation survey 
questions into a single 
recommendation outline 

5LE Feb-16 completed 
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Set up one on one site 
visits with wineries to 
review energy and water 
self-assessment 
materials – target 32 
wineries 

5LE Jan – April 2016 completed 

Site-visit follow-up 
survey 

5LE Jan – April 2016 completed  

Develop a web page to 
house sustainability 
resources and materials  

5LE Oct 2015- Sept 2016 completed 

Monthly Steering 
Committee Meetings 

5LE/MGWIC Nov 2015-September 
2016 

completed 

Include two national 
experts on sustainability 
in the wine industry in 
Michigan events 

5LE/MGWIC Jan 2016 - June 2016  Not deemed beneficial 
at this stage 

Write-up summary of 
winery visits 

5LE May – July 2016 completed 

Final Report Writing MGWIC/5LE June-Sept. 2016 completed 
Presentations to the 
MGWIC Board, and 
Industry Associations 

MGWIC/5LE July-Sept. 2016 completed 

Initiate a Twitter account  
“MISustainableWine” 

5LE Sept 2016 – March  
2017 

completed 

Participate in the 
Michigan Wine 
Collaborative 
Sustainability Steering 
Committee 

5LE/ MGWIC Feb 2016 – March 2017 completed 

 
 
 
GOALS AND OUTCOMES ACHIEVED  

 
 
The information shown in the text boxes below are copied from the proposal application and grant 
agreement. Statements regarding outcomes achieved are shown below each Goal.  
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OUTCOMES -  GOAL #1:  Presentations were made to 265 people on this project and previously 
funded work at the following meetings: 
 

NW Orchard and Vineyard Show – January 12, 2016 – Acme, MI (45 people)  
 
SW Hort Days – February 5, 2016 – Benton Harbor, MI (38 people)  
 
Michigan Grape and Wine Conference – February 25, 2016 – Kalamazoo (21 people –                     
sustainability session), 40 people – Michigan Wine Collaborative session 
 
Leelanau Peninsula Vintners Assn Meeting – June 1, 2016 (19 people)  
 
Webinar for interested industry members – April 20, 2016 (7 people)  
 
Michigan Grape and Wine Industry Council Meeting – May 23, 2016 – Traverse City (32 
people)  
 

  
 Webinar on Communications Strategies for Sustainability Practices was held January 18, 

2017 – 15 participants – recording posted at 
http://michiganwinecollaborative.com/#!/resources_section 
 
Michigan Grape and Wine Conference – February 24, 2017 – Acme, MI (350 people) 45 
people attended a session dedicated to Winery Wastewater Management.  
 

 
Together with the Michigan Grape and Wine Industry Council of the Michigan Department of 
Agriculture and Rural Development, the Michigan Wine Collaborative and 5 Lakes Energy worked to 
establish the standards and checklists for a Michigan Sustainable Wine Program. Work was 
conducted in February 2016 by Linda Jones (5Lakes Energy) and Josh Appleby (Michigan 
Department of Agriculture and Rural Development) to compare sustainability standards of the LIVE 
program with those of the Michigan Agriculture Environmental Assurance Program.  The analysis was 

GOAL #1:  Present Sustainability Feasibility outcomes of the previously funded 
SCBG project in Michigan during the main industry winter meetings 

 
PERFORMANCE MEASURE:  Number of presentation attendees 

 
BENCHMARK:  Presentations were made at two industry meetings - the NW 
Orchard and Vineyard Show 2015 and the Michigan Grape and Wine Conference 
2015 – total attendance 100 people 

 
TARGET:  Presentations will be made at four industry meetings during the 
upcoming grant period - Great Lakes Expo, the NW Orchard and Vineyard Show, 
SW Hort Days and the Michigan Grape and Wine Conference 2016 – total 
attendance target 200 people   
 

http://michiganwinecollaborative.com/#!/resources_section
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shared during a webinar with industry members in April 2016. (presentation available at 
http://michiganwinecollaborative.com/sustainability/ ) 
 

 
 
One on one visits or lengthy phone call meetings were held with thirty wineries and two of the state’s 
largest wine grape growers who do not also own wineries.  This constitutes 100% completion of the 
targeted 32 visits.  The visits were with wineries around the state, providing geographic and winery-
size diversity. Primary discussion topics in these meetings have been:  Feasibility Study report, 
MAEAP information, wastewater management resources available, energy conservation opportunities 
and the winery’s approach to sustainability issues.   The one on one visits have shown that 
knowledge and attitudes among members of the industry vary widely and demonstrate a continuing 
need for outreach and engagement on sustainability issues.  A list of businesses and a summary of 
the visits is included as an Appendix to this report. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OUTCOMES– Goal #3 
 
An online survey was conducted in July and August 2016.  A summary is provided in the Appendix of 
this report.  Information regarding the USDA REAP program was distributed through these meetings 
and handouts were developed to outline winery wastewater permitting requirements and suggested 

 
GOAL #3 : Increase knowledge about winery best practices that conserve water 
and reduce energy use  

 
PERFORMANCE MEASURE:  Follow-up survey regarding the increase in 
knowledge achieved as a result of the site visit 

 
BENCHMARK:  New activity – establishes knowledge on how to create action 
plans, implement, monitor, and record water and energy use. 

 
TARGET:  32 post site visits surveys 
 

 
GOAL #2:  Conduct one on one interviews with wineries to review final recommendations from 
Phase I, and energy and water self-assessment resources and checklists 

 
PERFORMANCE MEASURE:  Number of site visits 

 
BENCHMARK:  New activity 

 
TARGET:  32 in person site visits to wineries across the state  

 
 

http://michiganwinecollaborative.com/sustainability/
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management actions regarding water use.  Both water management handouts (see Appendix) are 
posted at http://5lakesenergy.com/mi-sustainable-wines/,  http://www.michiganwines.com/startup-
resources  and www.michiganwinecollaborative.com websites. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
OUTCOMES– Goal #4  
 
Goal # 4 relates to providing comprehensive and well-organized information on a website dedicated 
to sustainability issues in the Michigan wine industry. In partnership with the Michigan Wine 
Collaborative, a newly formed industry led association, a Sustainability Resources page was 
developed to house important information http://michiganwinecollaborative.com/sustainability   The 
launch of this website was delayed until  February 2017 due to the Michigan Wine Collaborative 
Board members being busy with their businesses in Fall 2016 and additional work being done to 
incorporate membership software into the overall website. As a result of the delay, minimal data is 
available for traffic to the new website.  The consulting firm, 5 Lakes Energy, has a webpage with this 
information. http://5lakesenergy.com/mi-sustainable-wines/  The Grape and Wine Industry Council 
provides a link to the MI Sustainable Wines webpage on their website.  
www.michiganwines.com/research  which received 350 visitors from January to June 2016. 
 
OTHER OUTCOMES: 

 
An industry-focused Twitter account on sustainability topics relevant to the Michigan wine industry 
was launched in fall 2016 (@WinesMiSustain).  
 
Members of the project team, including the Executive Director of the Michigan Grape and Wine 
Industry Council and the Chair of the Michigan Wine Collaborative Sustainability Committee attended 
the MAEAP Partner meeting in Lansing on February 6, 2017 to learn about accomplishments and 
upcoming developments in MAEAP.  
 
5 Lakes Energy staged a staffed booth in the Exhibit Hall of the Michigan Grape and Wine 
Conference in February 2017 to present information on this project.   Attendance – 350 people 
(see Appendix for PDFs of display materials)  

 
GOAL #4:  Build a web page for sustainability resources and material for 
wineries and vineyards to access 
 
PERFORMANCE MEASURE:  Visits to Website 

 
BENCHMARK:  New activity – no current web presence on this topic 
 
TARGET:  500 page views from Jan. 2016- June 2016 

 
 
 

http://5lakesenergy.com/mi-sustainable-wines/
http://www.michiganwines.com/startup-resources
http://www.michiganwines.com/startup-resources
http://www.michiganwinecollaborative.com/
http://michiganwinecollaborative.com/sustainability
http://5lakesenergy.com/mi-sustainable-wines/
http://www.michiganwines.com/research
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The Michigan Wine Collaborative established the Great Lakes Sustainable Wine Alliance (GLSWA), 
whose membership consists of Michigan wineries and vineyards that are MAEAP verified and are 
members of the Michigan Wine Collaborative.  As of March 31, 2017 there are 13 members of the 
GLSWA.  These businesses are represented in the membership of the Collaborative’s Sustainability 
Committee.  The Committee members are a dedicated group of industry members working to 
continue to guide the development of the program and address other sustainability issues of the 
industry.  The Michigan Wine Collaborative has registered the name of the Great Lakes Sustainable 
Wine Alliance to protect its identity, has registered a URL for the Alliance and are in the process of 
developing an Alliance logo.  
 
 
PROBLEMS AND DELAYS  
 
The project team has experienced minor delays in the timeline initially established in the application.  
For example, the initial proposal suggested that the 32 visits with individual winery members and 
related survey work would be completed by April 2016. Delays occurred due to 5 Lakes Energy team 
members working on other projects that competed with this project for priority in workload planning.  
We addressed this issue by including more team members in completing the one on one visits and 
the visits/ interviews were fully completed by the end of September 2016.  
 
The Michigan Wine Collaborative, a key partner in this work, is an industry led association working to 
foster collaboration within the Michigan wine industry to address the long-term issues and 
opportunities facing the industry. The Collaborative has undergone a restructuring in the past year, to 
elect new board members, revise bylaws and develop an improved membership fee structure.  In 
support of the education and outreach goals of this Specialty Crop Block Grant, the Michigan Grape 
and Wine Industry Council and 5 Lakes Energy have provided support and guidance to the Michigan 
Wine Collaborative to strengthen this organization to play a critical role in the future as the leader of a 
Sustainable Wine Program. This important organizational development work has contributed slightly 
to the delays in meeting timelines initially proposed for this project.  Two exciting developments from 
the organizational work of the Collaborative has been the establishment of a Sustainability Committee 
of the Collaborative and the decision to house the comprehensive educational resources for Wine 
Sustainability on the Collaborative website  www.michiganwinecollaborative.com 
  
The most significant change to the project from initial plans involved the activity of bringing experts 
from outside Michigan to our state to meet with industry members and government agencies (DEQ, 
MDARD/ MAEAP).  This activity was initially anticipated for February or March 2016, however the 
industry members and government agencies involved in planning discussions felt that there was no 
need to bring outside experts to the state at this time. Members of the project team engaged with 
outside experts by phone, email and attending conferences as needed and as opportunities arose 
during the project.  For example, Dr. Bruce Zoecklein, Professor Emeritus from Virginia State 
University, provided valuable information about the recent successes and challenges of the California 
Sustainable Wine Alliance.  Team member Linda Jones attended the British Columbia Wine 
Conference in July 2016 to learn about sustainability initiatives in that wine region and develop 

http://www.michiganwinecollaborative.com/
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contacts for future collaboration.  Resources obtained at this conference are included on the Michigan 
Wine Collaborative website.  

 
The Michigan Department of Agriculture and Rural Development was updated periodically during the 
grant period to advise them of timeline and minor budget changes.  An Interim and Annual Report on 
the project also reported on these minor changes to the project activities and timeline.   
 
BENEFICIARIES  
 
The wine grape industry of Michigan benefited from the completion of this project’s accomplishments. 
The number of winery and vineyard businesses in Michigan exceeds 350.  They have benefitted and 
will continue to benefit from increasing producers’ knowledge of environmentally responsible vineyard 
and winery practices, developing a plan to collaborate through the Michigan Wine Collaborative to 
continue the development of a publicly recognized program to promote the industry’s sustainability 
commitment and in having more access to sustainability resources and communication tools to talk to 
customers about sustainable practices.   
 
LESSONS LEARNED  
 
We learned that developing a new collaboration among members of the wine industry (a recognized 
sustainability program) takes time.  Such a collaboration requires dedicated industry leaders who can 
lead by example and bring their peers on board. We also found that many members of the industry 
who were seeking specific resources on these topics, were not aware of the resources that have 
been posted on websites over the past 2 years, related to Phase I and Phase II of this project.  This 
discovery validates the importance of this phase of the overall project, the purpose of which was to 
continue education and engagement of the industry. This lack of understanding among the industry of 
where resources are available, along with the late launch of the website resulted in lower than 
expected traffic to Sustainability Resources at michiganwinecollaborative.com.  These observations 
also demonstrate that while the Michigan wine industry is interested in increasing their adoption of 
sustainable practices, there are often higher priorities that require winery and vineyard owners 
attention on a day to day basis.   
 
The project team found that conference calls and one on one telephone appointments were an 
excellent and cost effective means of communication with industry and government partners during 
the project.   

 
 
CONTACT PERSON  
o Karel Bush,  517 284-5742  bushk9@michigan.gov  
  

mailto:bushk9@michigan.gov
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Michigan Sustainable Wine Grape Industry:   

Education and Engagement 
APPENDIX A  
 
REPORT: Education Events with Individual Michigan Wineries and Post Visit Follow-up 
Survey 
October 21, 2016 
 
This activity is one of several being conducted under USDA Specialty Crop Block Grant: 
 Michigan Sustainable Wine Grape Industry: Education and Engagement 
by 5 Lakes Energy -  more information at http://5lakesenergy.com/mi-sustainable-wines/ 
and http://www.michiganwines.com/research 
 
 
As outlined in the project proposal:  
Goal:  Conduct one on one interviews with wineries to review final recommendations of Phase I 
“Feasibility of a Wine Industry Sustainability Program” project, direct industry representatives to 
energy and water self-assessment resources and checklists. 
Goal:  Increase knowledge about winery best practices that conserve water and reduce energy 
use.   
 
Background: 
The Michigan Grape and Wine Industry Council applied for and was awarded USDA SCBG 
funding to continue to move forward with the Michigan wine industry in developing a winery and 
vineyard sustainability program and certification.  During the initial (Feasibility Study) phase of 
this project, also funded by a USDA SCBG, there was sufficient interest expressed by industry 
members in developing a sustainability program, to support continued work towards this 
outcome.  5 Lakes Energy was retained to serve as the contracted consultant firm to execute 
many of the activities approved by USDA for this grant.  
 
Activities: 
5 Lakes Energy representatives scheduled in-person or telephone interviews with winery 
owners or managers at 30 wineries and 2 major vineyard owners.  These interviews occurred 
between November 2015 and August 2016.  Several wineries were contacted and not interested 
in providing time to 5 Lakes Energy representatives to discuss this topic in person or by phone.  
 
Key Points Raised during these discussions: 

1. Feasibility Report is available from initial project (in several cases a hard copy of the 
Executive Summary was left with the winery representative). 
 

2. Resources are available at http://5lakesenergy.com/mi-sustainable-wines/ to assist 
wineries  in reviewing water management practices and to apply for financial assistance 
to implement energy efficiency modifications of facilities.  
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3. Many of the wineries that participated in the one on one interviews received energy 
audits during the Feasibility Phase of the project and 5 Lakes Energy representatives 
inquired about any implementation of recommendations that may have occurred 
following delivery of the winery’s customized audit report.  
 

5 Lakes Energy representatives utilized these interviews, along with the follow-up online survey 
in July 2016 to gather additional information on industry attitudes towards the development of a 
Michigan wine industry sustainability program.   The MAEAP program is understood to be an 
important foundation for any wine industry specific program.    
 
 
Summary of Findings (from notes taken during the interviews):  
As would be expected, 5 Lakes Energy representatives heard a wide range of facts and 
attitudes around sustainability topics from the 32 industry representatives.  
All of the winery representatives interviewed are proud of their role in being good stewards of 
the land.  They note the importance of the Great Lakes in the economy in Michigan and the 
need to protect our waters.   
Many believe that all companies are going to start paying more and more attention to 
sustainability and seemed genuinely appreciative that there is a group of government and 
industry members engaged in discussions about a formal program in Michigan. A few wineries 
recognize the pressure that the supply-chain can bring to bear on sustainability practices, due to 
prior career experience in industries such as the pharmaceutical industry as well as their 
observations on trends in other wine regions.  However, a few wineries interviewed expressed 
doubt that consumer demand for their wines would be impacted positively by any sustainability 
claims.  
 

The high cost of energy is a concern for many wineries.  Many are incorporating energy efficient 
construction and fixtures in new builds and renovations as opportunities arise.  Those wineries 
that received Keen audits are using their customized audit reports as guides for capital projects. 
The significant cost share requirement for the USDA  Rural Energy for America Program 
Renewable Energy Systems & Energy Efficiency Improvement Loans & Grants deterred winery 
representatives from pursuing this assistance program.  One newer winery noted that energy 
efficiency was a primary criteria in the winery’s design and boasted that the winery’s energy bill 
was less than that of his home.   Several wineries have adopted use of solar and wind power in 
meeting their energy needs.  A few are holding back on deployment until state policy on net 
metering is finalized.   

Most wineries interviewed have very limited information on how much water they use.  Some 
feel that water conservation won’t be an issue in Michigan as it is in California and Washington 
due to our abundant and inexpensive supply.  Some are concerned about the high cost of 
monitoring their effluent streams.  A few have developed influent measurement systems to 
estimate water volumes by application (barrel washing, tank washing etc.) Only about 50% of 
the wineries interviewed have engaged in discussions with DEQ regarding their wastewater 
management system.   Some are learning of the issues DEQ has with winery wastewater 
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through discussions with neighbor wineries and are preparing to make modifications of their 
systems in anticipation of DEQ investigation in the future.  A few are working closely with DEQ 
inspectors to implement new and improved wastewater treatment systems within the next 12 
months.  
Nearly all the wineries interviewed are supportive of the MAEAP program and most have 
completed the verification process.  One winery has communicated to contract growers that he 
will soon limit his grape purchases to vineyards that are MAEAP verified.  (According to the 
Michigan Department of Agriculture and Rural Development, there are 63 vineyards verified as 
of October 1, 2016).  One winery manager interviewed was not aware of the MAEAP and 5 
Lakes Energy representatives arranged for the local MAEAP technician to make a follow-up 
appointment.   
Regarding the development of a formal sustainability program for the Michigan wine industry, 
one winery owner noted that members of the industry do not have the time to work through all 
the different standards to evaluate which are applicable for Michigan.  He felt it would be difficult 
to find the resources to pay someone with the right qualifications to get this important work 
done. One winery expressed a desire to develop a program that is stringent, not watered down. 
If we need levels, then so be it, but believes the certification should have real significance and 
force better behavior.  One winery was more interested in the industry coming together around a 
program to celebrate terroir and Grand Cru classification; maybe partner with Leelanau Land 
Conservancy, rather than a sustainability program. 
Many winery representatives interviewed wanted to learn more about the Michigan Wine 
Collaborative and would consider becoming personally involved.  
 
Survey Monkey Results: 
The online survey was completed in June and July by 13 of the 32 wineries and vineyards that 
were the subject of one on one interviews.   The responses to individual questions are 
presented below and support many of the points presented in the narrative above.  The 
responses to Question 10 are fundamental to the future direction on the development of a 
sustainability program for the Michigan Wine Industry.   

Wine Industry Sustainability Program - Phase 2 Survey 

1. Have you had experience interacting with the Michigan Agriculture 
Environmental Assurance Program (MAEAP)? 

Answer Options 
Respons
e Percent 

Respo
nse 

Count 
Yes 84.6% 11 
No 15.4% 2 

answered question 13 
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2. If you have had experience interacting with the Michigan Agriculture 
Environmental Assurance Program (MAEAP), was that experience: 

Answer Options 
Respons
e Percent 

Respo
nse 

Count 
Very positive! 50.0% 6 
Positive 25.0% 3 
Neutral 16.7% 2 
Negative 0.0% 0 
Very negative! 0.0% 0 
n/a 8.3% 1 

answered question 12 
skipped question 1 

3. Do you agree that MAEAP should be used as a foundation for building out a 
sustainability program for the Michigan wine industry? 

Answer Options Response Percent Response Count 

Yes 92.3% 12 
No 7.7% 1 
If you answered "no" please provide a comment here 
describing why. Thank you! 

2 

answered question 13 
skipped question 0 

    

Number 
Response 
Date 

If you answered "no" 
please provide a comment 
here describing why. 
Thank you! 

Categories 

1 
Jun 25, 2016 

12:47 PM 
i do not know enough to agree that they should, but 
certainly think they could 

2 
Jun 24, 2016 

1:14 PM 
MAEAP provides a starting point that people are familiar 
with which could be expanded further. 

4. Are you aware that the USDA-RD Rural Energy for America Program 
offers loans and grants for renewable energy systems & energy 
efficiency improvements? 

Answer Options 
Response 

Percent 
Respons
e Count 

Yes 53.8% 7 
No 46.2% 6 

answered question 13 
skipped question 0 

5. Do you plan to implement an energy project in the next five years? 

Answer Options 
Response 

Percent 
Response 

Count 
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Yes 46.2% 6 
No 0.0% 0 
Not sure 53.8% 7 

answered question 13 
skipped question 0 

6. In light of the fact that the USDA-RD Rural Energy for America grant 
program limits grants to 25% of total eligible project costs, how likely 
are you to pursue this funding for a potential energy project in the 
future? 

Answer Options 
Response 

Percent 
Response 

Count 

Very likely! 7.7% 1 
Somewhat likely 69.2% 9 
Not likely 7.7% 1 
Never going to happen! 0.0% 0 
n/a 15.4% 2 

answered question 13 
skipped question 0 

7.Have you been contacted by DEQ to discuss wastewater issues? 

Answer Options 
Response 

Percent 
Response 

Count 

Yes 38.5% 5 
No 61.5% 8 

answered question 13 
skipped question 0 

        8.How concerned are you about your facility’s wastewater situation? 
 

Answer Options 
Response 

Percent 
Response 

Count 

Not concerned 38.5% 5 
Somewhat concerned 46.2% 6 
Very concerned 15.4% 2 
Unsure 0.0% 0 

answered question 13 
skipped question 0 

9. Are you currently facing the prospect of a significant capital 
investment to resolve wastewater issues? 

Answer Options 
Response 

Percent 
Response 

Count 

Yes 23.1% 3 
No 76.9% 10 

answered question 13 
skipped question 0 

10. Do you agree that the Michigan Wine Collaborative is an appropriate “home” 
for the Michigan wine industry’s sustainability program? 

Answer Options Response Percent Response Count 
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Yes 61.5% 8 
No 7.7% 1 
Not sure 30.8% 4 
If you answered "no" please provide a description here as 
to why and suggest an alternative. Thank you! 

2 

answered question 13 
skipped question 0 

    

Numb
er 

Respon
se Date 

If you answered "no" please 
provide a description here as to 
why and suggest an alternative. 
Thank you! 

Categories 

1 

Jul 6, 
2016 

1:08 PM 

I am not sure how sustainable the Michigan Wine Collaborative will be 
into the future.  We have not seen much success with 'voluntary' check 
off programs.  If the Collaborative went away, it would be sad to see the 
sustainability program tied to it. 

2 

Jun 23, 
2016 

1:35 PM 

I feel that it should be run by a division of the Michigan Wine Council 
who can apply for grants for the funding it would need. The Michigan 
Wine Collaborative is a small new group who would not have the same 
pull as the Michigan Wine Council. 

 
 
 



Michigan Winery Sustainability 
5 Lakes Energy

One on One Appointments 10/27/2016

DATE WINERY Mileage  Hotel/ meals Attended for 5LE Attended for winery

11/13/2015 Leelanau Cellars 12 Jamie Scripps Bob Jacobson; Darrell Shibley

11/19/2015 Tandem Ciders 13 Jamie Scripps Dan Young

11/19/2015 Verterra Winery 12 Jamie Scripps Paul Hamelin

12/8/2015 L . Mawby Vineyards 25 Jamie Scripps Larry Mawby

12/10/2015 Brengman Brothers Winery 60 Jamie Scripps Robert Brengman

3/1/2016 Black Star Farms 0 Liesl Clark Lee Lutes - phone
3/8/2016 Good Neighbor Winery 88 Jamie Scripps Ben Crow

3/15/2016 Three Fires 25 109.84 Liesl Clark Nathaniel Rose
3/15/2016 Bel Lago 472 Liesl Clark Charlie Edson

4/4/2016 45 North 24 Jamie Scripps Jay Briggs, Brian Grossnickle
4/12/2016 Mackinaw Trail Winery & 

Brewery
0 Jamie Scripps Ralph Stabile

4/13/2016 Burgorf's Winery 0 David Gard Dave Burgdorf
4/15/2016 Uncle John's Fruit House Winery 40 David Gard Mike Beck

4/18/2016 Boathouse Vineyards 26 Jamie Scripps Dave Albert
4/19/2016  French Valley Vineyards 37
4/20/2016 Round Barn Winery 340 219.78 Liesl Clark/  Linda Jones Matt Moersch
4/20/2016 Lemon Creek 0 Liesl Clark/  Linda Jones Jeff Lemon
4/21/2016 Tabor Hill 0 Liesl Clark/  Linda Jones Paul Landeck

4/21/2016 12 Corners 0 Liesl Clark/  Linda Jones Doug Oberst

4/21/2016 Vineyard 2121 5 Liesl Clark/  Linda Jones Jim (tasting room)/ owners on 
vacation

5/4/206 Blustone Vineyards 28 Jamie Scripps John Molenhouse
5/5/2016 Oxley Farms 180 Linda Jones/ Josh Appleby Ed and Chris Oxley

5/5/2016 Nitz Farms 10 Linda Jones/ Josh Appleby Dan Nitz

5/5/2016 Lawton Ridge 16 Linda Jones/ Josh Appleby Crick Holtom

5/18/2016 Fenn Valley 0 Linda Jones - phone call Brian Lesperance

5/10/2016 Chateau Aeronautique 0 David Gard Sandy - phone
5/19/2016 Brys 85 Coonrad Stassen
5/19/2016 Chateau Chantal 0 Marie Chantal Dalese/ Brian Lillie

5/1/2016 Bel Lago 0 Linda Jones Charlie Edson

5/23/2016 Mari Vineyards 0 Liesl Clark/ Jamie Scripps Cristin Hosmer
6/1/2016 Flying Utter 150 David Gard Bob Utter

8/12/2016 Fenn Valley Liesl Clark Brian Lesperance



 

Michigan Wine Industry Water Management Handout – March 2017 
 
Why is this important?  
1. Improve profitability by reducing costs – eg. Energy and water use  

  
2. Reduce the challenges of unexpected regulatory pressure by addressing emerging issues as an 

industry.   
  

3. Support individual wineries, wine trails, grower groups and the state’s wine industry in telling 
their stewardship story to the public, trade buyers and others.  Celebrate the responsible 
practices that are already being used by growers and wineries.   

 
What do I need to do?    
1. Make a business management decision to start working proactively to manage important 

decisions about water management.  Assign an owner or staff member to this task with specific 
objectives with timelines.   
  

2. Create a filing system to gather all the relevant information – data about your operation, resources 
available to assist.  The data about your operation will be valuable in documenting use patterns to 
regulators who may want to see it at a later date. While the information you gather is primarily for 
your own use, it may be valuable for you to share with others to benefit the entire industry, as you 
feel comfortable doing so.  (see #6)   
  

3. Set up a system to monitor influent water flow – both in total and by operation with as much 
detail as practically possible. (eg. Barrel cleaning, tasting room, etc. etc.)   
  

4. Gather resources to access monitoring tools and become more familiar with the issues that other 
regions have addressed to be better able to anticipate challenges for your operation in the future 
michiganwinecollaborative.com/sustainability    

 
5.  Consider how you might monitor effluent flows from the winery using guidance from resources 

available from CA and WA.   michiganwinecollaborative.com/sustainability    
  

6. When requests come to you, share your experiences and data to the extent you are comfortable 
doing so, with other wineries, trail members, the Michigan Grape and Wine Industry Council 
Research and Education Committee, 5 Lakes Energy and the Michigan Wine Collaborative 
Sustainability Committee.   Aggregating experiences from across the industry will better prepare 
the industry for effectively influencing public policy and the regulatory environment when the 
need arises.   

5 Lakes Energy, LLC  
120 N Washington Sq, Suite 805 

Lansing, MI 48933 



Wastewater Permitting at Michigan Wineries
Draft Outline for Permit Requirements

no

SW

no

no

no

yes

no

no

2211(e) Permit 

Permit applicability

Discharge Volume

WW Quality

2210(Y) Permit Required

Additional design work required

Additional monitoring may be required

Discharge Location

No permit required.

Note: sanitary WW is managed by local 

Health Department

GW

Note BOD conc. here:

                                                 mg/L

yes

yes

no

yes

Estimate max daily discharge volume:
See Notes & Considerations

Estimate max annual discharge volume:
See Notes & Considerations

Collect 4 representative samples of process 

WW for design or, 

Design to DEQ default values

Do you have sufficient land available for land 

application of WW?
See DEQ Guidance Document

Can you meet limits outlined in 

Notes & Considerations ?

yes

Have you tested your WW for the following 

parameters: 

BOD, COD, TSS, Na, Cl, Phos, TIN, pH

Can you treat your WW to 30 mg/L BOD?

Do you generate process wastewater from 

wine production at your site?

Where does process wastewater go at your 

facility?

yes

Surface water discharge requires NPDES 

Permit, or redesign system

2211(e) Permit 

Note here:

                                                   GPD

Do you know your maximum daily discharge 

volume of process wastewater? (GPD)

Note here:

                                                   GPY

Do you know your maximum annual 

discharge volume? (GPY)

yes

www.LakeshoreEnvironmental.com



Wastewater Permitting at Michigan Wineries
Draft Outline for Permit Requirements

Permit Applicability

Groundwater Discharge Permits are typically 5 year permits

Annual fees apply:

Rule 2211: $200; Rule 2210(y): $1,500; Rule 2218: $3,650

Certified Operator may be required

For Wineries:

Any permit application requires a soils review

Permit issuance is authorization to discharge, not DEQ receipt of a complete application

One size does not fit all

Discharge Volume

To estimate max daily discharge volume:

Install and monitor flow meters

Estimate 1.5 gallons WW: 1.0 gallons of Wine (during crush)

Max. number of tanks to be discharged in a single day

To estimate max annual discharge volume:

Install and monitor flow meters

Estimate 3-12 gallons WW: 1.0 gallons of Wine (total, year round)

Also see: DEQ Guidance Document ("Guidance for the Design of Land Treatment Systems Utilized at Wineries" )

WW Quality

General recommendations for Wineries:

Keep sanitary WW separate of process WW.  

Separate solids whenever possible, including:

Skins, stems, leaves

Sedimentation from fermentation tanks

Lees

Aeration is recommended

Design for 2-3 days retention time

Discharge Location

Land application discharge limits:

BOD loading: 50 pounds per acre per day, monthly average (DEQ default value)

Hydraulic Loading: Design rate (inches per day) cannot exceed 7% of minimum published value (NRCS)

See DEQ guidance Document for further description/outline

inches/day =
(GPD)

(27,154 gal/ac-in.)* (acres applied to)

Notes & Considerations

Systems available to provide high level of treatment.  Design required, very site specific.  Many factors 

involved, but can be costly. 

Lbs. BOD/acre/day =
(BOD mg/L) * (8.34) * (GPD)

(1,000,000) * (acres applied to)

www.LakeshoreEnvironmental.com



 

Michigan Wine Collaborative Website – Sustainability Resources 

Launched February 2017 

 

 

 



 



 



 
 
November 15, 2016 
 
MISustainableWines Retweeted Eileen Gallagher 
Great work done by @Team_MAEAP @MichiganWines 
MISustainableWines added, 
 
Eileen Gallagher @etgallagher 
How can we continue to advance #SustainableAg in the US? Follow the hashtag to find out. Event 
kicks off today! http: //sustainableagsummit.usdairy.com/#/Agenda   
0 replies0 retweets0 likes 
Repl y 
  
  
Retweet 
  
  
Li ke 
  

 
 
 
 
 
November 15, 2016 
 
Grants/ loans for renewable energy projects in rural and ag areas through Rural Energy for America 
Program. http: //www.rd.usda.gov .reap 
 

 

October 17, 2016 

 

Another MAEAP verified Michigan winery! Thank you #ContessaWineCellarsfor your environmental 
stewardship. #michiganwines#miwines #MAEAP @michiganagriculture 

 

 

October 17, 2016 

 



Michigan Wineries Preparing for Tomorrow through Environmental Stewardship.   More at 
http://bit.ly/2eanmRE @MichiganWines   @MIWineTrail 

 
 
 
Linda Jones @JonesJoneslindy  Nov 3 
Linda Jones Retweeted Linda Jones 
@WinesMiSustain 
Linda Jones added, 
Linda Jones @JonesJoneslindy 
#winesmisustain Changes coming to the MAEAP program will help wineries communicate to 
customers about sustainable practices https:/ /twitter.com/MichDeptofAg/s tatus/794186359216947200 … 
0 replies0 retweets0 likes 
Repl y 
  
  
Retweet 
  
  
Li ke 
  

 

 



 

 



 

 



 

 



From Michigan Wine Collaborative website http://michiganwinecollaborative.com/sustainability/ 

Great Lakes Sustainable Wine Alliance 

The Michigan Wine Collaborative initiated the Great Lakes Sustainable Wine Alliance (GLSWA) in 2017 to 
recognize members of the Collaborative who are verified by the Michigan Agriculture Assurance 
Program www.maeap.org.  Please contact Matt Moersch, Sustainability Committee Chair  matt@roundbarnwinery 
if you have questions about the program or would like be included in the list of members of the GLSWA.   

Over time, the program may be expanded to include more ecosystem and habitat criteria, social equity criteria and 
winery criteria. In preparation for the future, we encourage members of the industry to work through sustainability 
self-assessments from other regions that are available on-line.   Developing your own action plan for further 
implementation of sustainable practices in your business will prepare you for a faster and smoother certification 
process later. 

By becoming a member of the Michigan Wine Collaborative and the Great Lakes Sustainable Wine Alliance you 
will: 
 

 Learn about educational opportunities to develop strategies for communicating with your customers regarding 
your sustainability practices 
 

 Have opportunities to provide input from the wine industry in Michigan to MAEAP and in the future development 
of the Great Lakes Sustainable Wine Alliance 

 

Members as of March 31, 2017  

 

12 Corners 

45 North Winery and Vineyards 

Black Star Farms 

Brengman Bros. 

Chateau Chantal 

Domaine Berrien  

Fenn Valley Vineyards 

Northern Sun Winery 

 

 

 

 

 

 

 

Round Barn Winery 

St. Julian Wine Co. 

Shady Lane Cellars 

Ten Hands Vineyards 

Youngblood Vineyard 

 

 

 

 

 

L. Jones April 3, 2017 

 



1  

  

  
FINAL REPORT 

  

  

Michigan Department of Agriculture & Rural  
Development  

Office of Agriculture Development 
P.O. Box 30017  

Lansing, Michigan 48909 
Phone: 517-284-5735  

  

  

Creating a Website to Promote Michigan Onion Consumption  

Michigan Onion Committee  
Val Vail-Shirey, Executive Director  

235 N. Pine Street  
Lansing, MI 48933  
Val@julianvail.com  

517-372-1500  
  

Grant # 791N6600145  

INDEX # 10293  
  
  

FINAL REPORT  
  

March 23, 2017 

  
  

  
  
 
 
 
 
 
 
  
  



2  

  

 
Creating a Website to Promote Michigan Onion Consumption   
  
ACTIVITIES PERFORMED     
    

 Project Activity  Who  Timeline  
(Month/Year)  
  

Accomplishment  

Meet with Web 
Ascender (WA) to 
discuss goals and 
design of website  

WA Bakker  
Elder  

October 2015  Complete  

WA does project 
research and 
presents creative 
ideas  

WA  October 2015  Complete  

MOC approves design  Bakker Elder  November 2015  Complete  

Website construction 
begins MOC provides 
requested  
information  

WA Bakker  
Elder  

Nov. – Dec. 2015  Complete  

Comprehensive pre-
launch review  

WA Bakker Elder  Dec 2015 or Jan 
2016  

Complete  

Training for MOC  
staff  

WA - MOC Staff  Jan. 2016 and  
(August 18 2016)  

Complete  

Launch Website  WA  Jan 2016  Complete  
MOC staff will monitor 
project results through 
website visits  

Bakker Elder  Jan 2016  Complete  

Growers and 
shippers will be 
surveyed  

MOC Staff  December 2016 
through January  
2017  

Complete  

MOC staff will measure 
sales of  
Michigan Onions 
Through assessment 
collections and finalize 
report  

MOC staff  January 2017  Complete  

        
   
 
 

  

PROJECT TITLE   
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PROBLEMS AND DELAYS    
  

o Unexpected delays occurred in 2016 as the Michigan Onion Committee organization 
changed management firms  

o Julian Vail, LLC was hired to conduct organizational management and continue grant project 
o   The objective to conduct the survey during the month of December will be reviewed as it 
is not the ideal time of year to seek out responses from producers.  We will assess the input 
and may extend the survey into January and assess the responses in February 2017.   

   
FINAL PROJECT UPDATE                                                                                                
  

Measurable Outcomes – Updated Timeline  
Project Activity  Who  Timeline  

(Month/Year)  
  

Accomplishment  

 Growers and 
shippers will be 
surveyed  

MOC Staff  December 2016 
through January 
2017  

Complete (see 
attached report 
Finished 3-23-17 
ATTACHMENT 
A) 

MOC staff will 
measure sales of  
Michigan Onions 
Through 
assessment 
collections and 
finalize report  

MOC staff  February through 
March, 2017  

Complete March 
27, 2017  

     
   

  
• Dollar amount of grant funds expended on the project: $8,000   

 
The Michigan Onion website has the potential to work well for consumers.  But to make it 
usable and pertinent for the growers we will need to improve the breaking news, market 
conditions, growing and marketing posts, postings of the MSU and national research, and 
membership activity updates.  The current links are especially useful to consumers. We will 
want to use specific terminology for growers, that is - key words and terms must be used to 
encourage search engine hits.  If we hadn’t done this analysis, we would not have known that 

the search engine had not been activated.  
 
For the purposes of the final report, we have included copies of the checks written to Web 
Ascender for $4,000 each (ATTACHMENTS C AND D) and a copy of the amendment to the 
SCBG, dated August 19, 2016 that requested an extension to May 31, 2017 (ATTACHMENT 
E).  

 

FUNDING EXPENDED TO DATE   

CONCLUSION   
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The SCBG also proposed to analyze sales the first year the website was active.  We have 
included the National Onion Association’s Statistical Report for a first-year baseline.  This will 
allow us to compare sales in future years and determine the benefit/impact the website has for 
Michigan Onion Growers in the future.  For the 2016/2017 season Michigan stocks on hand 
(after the harvest and in storage) were more than 1,6 million bulbs. We will use these statistics 
as the baseline to compare industry success as we move forward (ATTACHMENT F).   

Additionally, the National Onion Association surveys growers in regions of the U.S., Canada, 
Mexico and countries in South America.  This information will also be used to watch the 
success of Michigan growers as they relate to the Central Region of the U.S. …” CENTRAL 

United States: Several shippers finished; others virtually at the conclusion of season. In all but 
a few lots, quality is good to very good and should sustain business as usual. Movement slower 
and pricing pressured lower as month progressed; optimistic for potential improvement.” (See 

ATTACHMENT G) 

Finally, we look forward to a more inter-active industry via the website. The Michigan Onion 
Committee staff are actively updating the site as this report is finalized.  

 

 

A. Onion Website Survey  
B. Key analytics for Onion Website 
C. Copy of cleared check dated 2/10/2016  
D. Cleared check dated 9/12/16  
E. Amendment to the SCBG/date extension 
F. National Onion Association Statistical report 
G. National Onion Association international update 
H. MOC Letter to Web Ascender with first check, Feb 26, 2016  
I. Itemized invoice from Web Ascender 
J. Snapshots of the Michigan Onion Website 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENTS 
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Creating a Website to Promote Michigan Onion Consumption 

Michigan Onion Committee 
Val Vail-Shirey, Executive Director 

235 N. Pine Street 
Lansing, MI 48933 
Val@julianvail.com 

517-372-1500 
Grant # 791N6600145 

INDEX # 10293 
 

www.michiganonion.com 
 

 

March 23, 2017 

On February 20, 2017 MOC monitored the project results by mailing a survey to growers and 
shippers. The questionaire went to 45 members and 13 percent responded to the following 
survey questions.  The graph below shows the number of new users to the website and 
returning users. 

ATTACHMENT A 

http://www.michiganonion.com/
http://michiganonion.com/
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MOC WEBSITE SURVEY  

QUESTIONS AND ANSWERS 

Most onions produced in Michigan are fall / winter yellow storage onions. These onions store 
well, are pungent, and are ideally suited for cooking where both flavor and texture are 
important.  

1. In your opinion: Does the website provide enough information to consumers on the 
different types of onions?    100% Yes 0 No  
 
Of the Michigan Onion Committee members (13 percent) who took the survey, 84 
percent of the respondents indicated they found adequate information for consumers 
regarding the different types of onions and their purposes.  
  

2. In your opinion: Does the website provide consumers with information on the best use of 
onions?     82% Yes 16%  No  
 
Of the respondents, 84 percent believe the website provides consumers with 
information on the best use of onions.  
 

3. In your opinion: Does the website cover the nutritional value and health benefits of 
eating onions?             50%  Yes 33%  No   16.6% no response  
 
Half of the respondents found information on the nutritional value and health benefits of 
onions on the website  

4. Were you able to find tips for consumers on proper storage and tricks to avoid tearing 
when cutting onions?   50% Yes  50% No 
 
Half of the respondents could find tips on proper storage and tricks to avoid tearing.  
The other half was not able.  
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5. Were you able to find contact information for Michigan onion sellers on the website?  

100% Yes 0 No 
100 percent of the users could find information on onion sellers on the website.  
 

6. As a grower, did you find the link to the latest information to help you grow and market 
your crop?   16% Yes 82% No  
 
Unfortunately, 82 percent of the people using the website did not find information on 
how to grow and market their crops.  
 

7. Were you able to find the most recent information on market condition? 
33.3% Yes 66.6% No 

Of the website visitors, 66 percent found information on market conditions.  
 

8. Did you find current research on the website? 
50% Yes 50% No 

Only half of the users found current research on the website.  

 
9. Do you, or will you now go to the website for breaking news? 

33.3% Yes  50% No      16.6% no response 
 

Only 33 percent of the users indicated they will use this website for breaking news.  
 

10.  Before this survey did you access the web site? 
  0 Yes   100% No 

The website had not been accessed by any of the survey respondents before they 
agreed to review it.  

 
11. If yes, how many times?  NA 

 
 

12. Did you feel that you were better informed after visiting the Onion Committee website? 
50% Yes  50% No 

Half of the respondents indicated the website had informed them and the other half did 
not.  

 
13. Have buyers indicate that they found you on the website? 

0 Yes   100% No 
Per the respondents, no buyers have used the website to find onion growers 
 

14. If buyers found you via the website, did it increase your sales? NA 
 
 



8  

  

 
Discussion:  
A 2015 Specialty Crop Block Grant through the Michigan Department of Agriculture and 
Rural Development was awarded to the Michigan Onion Committee for website 
development. The website was created and went live in May 2016 
(www.michiganonion.com).  The onion committee experienced some changes in the 
summer of 2016 and hired an organizational management team in July 2016. The website 
project was put on the back burner as the management company got up to speed on plant 
disease and pest research projects, organized meetings, and developed a rapport with the 
Board of Directors.  
 
The website was proposed to provide Michigan onion growers with information on market 
conditions, recent research, and breaking news. The grant also proposed better 
connections with Michigan onion shippers and buyers. After monitoring the website visits 
(see analytics ATTACHMEENT B) and conducting a survey mailed to growers and 
shippers, we concluded the following:  
 
Of the respondents, 82 percent indicated they think consumers will be able to use the 
website for cooking information. But, to educate consumers on the qualities and uses of 
Michigan onions we need to promote the website further through social media and news 
releases.  We will be sure to include the website link on social media, on MOC letterhead, in 
correspondence, and on business cards.  
 
We hope to connect Michigan onion suppliers with new customers and at this point, 
although 100 percent of the survey respondents could find growers on the website, survey 
respondents (growers themselves) have not found new customers through this venue.  
Additionally, only 33.3 percent of the six users indicated they will use this website for 
breaking news. This currently makes sense as the news on the website is from May 2016. 
Although these responses are a bit disheartening, we are glad to have the information so 
we can improve the website activity. While reviewing the feedback and the site, we have 
concluded it needs to be updated to include information relating to the needs of growers.   
 
The latest information for Michigan Onion growers on storage and research isn’t available 
on the site, so it makes perfect sense that users do not go here first. This indicates the 
growers are not finding the site to be useful.  To remedy the situation, we plan to increase 
use of the site by cross-linking it in MSU Extension bulletins and published research sites, 
adding it to news releases, and posting it on social media.  

http://www.michiganonion.com/
http://michiganonion.com/


9  

  

Conclusion: The Michigan Onion website has the potential to work well for consumers.  
But to make it usable and pertinent for the growers we will need to improve the breaking 
news, market conditions, growing and marketing posts, postings of the MSU and 
national research, and membership activity updates.  The current links are useful, but 
we also need to add research, market conditions and membership activities. Also, and 
most importantly, key words and terms (tags) must be installed and incorporated into 
the backdrop of the website in order to have successful search engine hits.   
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Bettering the school nutritional platform for students in Michigan through increasing accessibility 
to potatoes 

Michigan Potato Industry Commission 

Michael Wenkel 

791N6600146 

Final Report 

June 16, 2016 
 
 
PROJECT TITLE  
Bettering the School Nutrition Platform for Students in Michigan through Increasing Accessibility 
to Potatoes 
 
PARTNER ORGANIZATION 
Michigan Potato Industry Commission 
 
PROJECT SUMMARY  
The Michigan Potato Industry Commission (MPIC), in partnership with Potatoes USA (formerly 
United States Potato Board), the United Fresh Produce Association, and the School Nutrition 
Association of Michigan (SNAM) worked to increase the nutritional value of the public-school 
lunch program in Michigan. To achieve this, 62 salad bars were purchased and place in 26 
school districts across Michigan. Beyond placing the salad bars in the schools, efforts to 
strengthen relationships and knowledge of potato-base opportunities to achieve school nutrition 
goals and requirements were enhanced with the participating schools. Over the five quarters of 
school lunch programs covered in the grant, schools reported a 20 pound per school increase in 
potato utilization per week and an increase from 2.85 to 3.4 average servings of potatoes per 
week.  
 
PROJECT PURPOSE 
Increasing the nutritional value of school meals was the priority. Finding new and exciting ways 
for children to eat healthy meals in an ever-present challenge. Through this program our 
intention was to bridge the gap between healthy meals, increasing costs, and alter the eating 
habits of students. We also aimed to begin a relationship with school lunch professionals to 
include potatoes in more school meals through the help of new salad bars. The project was 
timely due to the match donation support through Potatoes USA. For every potato friendly salad 
bar, we purchased with the grant, Potatoes USA provided another salad bar for free. This 
provided the opportunity to double our investment, our impact, and maximize our outcome. 
Another consideration for the timeliness was at the time of application, 59 Michigan school 
districts had requested through United Fresh 159 salad bar units, aligning us perfectly with the 
needs of the education system.  

 
The objective of the grant was simply to increase the consumption of potatoes in Michigan 
schools though the use of potato friendly salad bars. With the support from Potatoes USA, 
United Fresh Produce Association and SNAM we formed relationships with school districts, 
supplied them with a salad bar(s), recipes, training, and support in order to raise the nutritional 
value of school meals. 

 



PROJECT ACTIVITIES 
Salad bars were purchased and delivered in January to the 26 school districts listed in the table 
below. The table includes the number of requested salad bars for the district and the number 
provided either directly through the grant or with the match from Potatoes USA.  
 
Interestingly, from the time the grant was submitted in April 2015 until December of 2015 when 
we ordered the salad bar units, the requested salad bar units went from 159 units in 59 school 
districts to 69 units in 26 districts. This allowed us to provide salad bars to all districts with a 
request an all but seven of the request for units. All schools awarded salad bars were signed up 
to receive from Potatoes USA their Potatoes Raise the Bar E-Newsletter (sample attached). 
  
Baseline potatoes utilization was established with the participating schools via a survey, 
establishing the average pounds of potatoes use weekly at 204.22 pounds with potatoes being 
served an average of 2.85 times a week during the months of September-December 2015. 
Primary serving types included mashed, baked, and fries.  

 
Distribution of Salad Bar Units to Michigan Schools 
 
School Requested Funded 
Airport Community Schools 3 3 
Armada Area Schools 1 1 
Benton Harbor Area Schools 1 1 
Bloomfield Hills Schools 2 2 
Byron Area Schools 1 1 
Coopersville Area Public Schools 2 2 
Delton Kellogg Schools 1 1 
Detroit Public Schools 13 6 
Dexter Community Schools 3 3 
Dryden Community Schools 1 1 
Edwardsburg Public Schools 5 5 
Farmington Public Schools 1 1 
Harper Creek Community Schools 5 5 
Island City Academy 1 1 
Jackson Public Schools 1 1 
Maple Valley Schools 1 1 
Mattawan Consolidated School 1 1 
Morrice Area Schools 1 1 
Mt. Pleasant Public Schools 4 4 
Northwest Community Schools 3 3 
Pewamo Westphalia Schools 2 2 
Saranac Community Schools 1 1 
Southfield Public Schools 9 9 
St. Louis Public Schools 1 1 
Swan Valley School District 4 4 
Timbuktu Academy of Science & Technology 1 1 

 
The first interaction under the grant, beyond the survey, was in March of 2016 with school 
nutrition staff was at the SNAM Industry Conference. Nutrition professionals conveyed 
appreciation for the salad bars and we could provide them with recipes and serving ideas for 
potatoes on the salad bars (a sample recipe provided is attached). During this conference, we 



first experienced concern over how potatoes would be utilized on the salad bars as many 
attendees commented that they don’t have the capacity in their schools to peel, slice, and cook 
potatoes. Potato consumption in many schools is limited to items that can be prepared without 
completing these tasks. 
 
Additional survey results provided data for the first two quarters where salad bar units were in 
the schools. Average weekly potato utilization was reported at 212.7 pounds for the months of 
January-March 2016 and at 188.4 pounds for the months of April-June 2016. There was no 
reported variance in servings per week from the initial survey. 
 
Under the grant booth space at the SNAM Annual Conference and Exhibit Show was secured 
for October of 2017. MPIC provided samples of two different potato salads developed by 
Potatoes USA that meet school nutrition guidelines and provided attendees with information on 
sourcing Michigan potatoes through Michigan based food service providers. Specific materials 
provided including the Potatoes Raise the Bar Brochure and Cultivate Michigan Potato Buyers 
Guide (both attached). The conversations with school nutrition professionals were incredibly 
positive. May commented on how the salad bar units were providing significant flexibility in 
school nutrition options for their students. 
 
Again, under the grant, we had a presence at the SNAM Industry Conference in March of 2016 
where we distributed promotional materials and recipes to attendees on unique ways to 
incorporate potatoes into school lunch options on the salad bar units. 
 
Final survey work with school nutrition professionals resulted reported potato utilization 
averaging 221.7 pounds per week for the months of September-December 2017, up 17.5 
pounds per week from the same quarter in the prior year. Similarly, average utilization for the 
months of January-March 2017 were reported at 224.0 pounds, up 11.3 pounds per week from 
the same quarter in the prior year. The average servings per week reflects an average increase 
of one-half servings per week from the beginning to end of the grant period. 
 
If we calculate an average increase of 20 pound of potatoes used in each of the 26 schools 
receiving salad bar units over 38 weeks of the year (September 1 – June 1) it results in an 
annual increase of 19,760 pounds of potatoes consumed in these schools.  

 
GOALS AND OUTCOMES ACHIEVED  
 
The goal of the grant was to increase potato consumption in schools, increase the way potatoes 
are prepared and increase the number of times potatoes were served. 
 
It is our belief that we were successful in accomplishing the goal of the grant based on the 
survey work that was completed throughout the project particularly as it related to consumption 
and the number of times potatoes were served. 
 
It is questionable if we significantly increased the number of ways potatoes were served as our 
survey results continued to show mashed, baked and as French Fries as the primary methods 
of preparation. Comments were received by participating schools that the salad bars have 
provided opportunities to serve potato salads and have baked potato bars with a variety of 
vegetables as toppings. 
 
An interesting outcome of the grant was reported by The Packer in an April 26, 2017 article that 
can be found at Detroit grade school students win push for salad bars | Packer.   Elementary 

https://www.thepacker.com/article/detroit-grade-school-students-win-push-salad-bars


students at the Bates Academy, part of the Detroit Public Schools protested not having access 
to salad bars that middle school students could access. Because of their protest, they were 
provided access to the salad bars. Six of the eleven salad bars in the district were provided 
through the grant. 
 
Related to the issue of limited types of potatoes being utilized in the schools, MPIC has been 
working with a variety of Michigan based potato processors to explore options and opportunities 
to develop and provide ready-to-serve potato alternative to schools. 

 
BENEFICIARIES  
The primary specialty crop stakeholder benefiting from this project are the 75 growers of 
Michigan potatoes. While the estimated increase of nearly 20,000 pounds of potatoes 
consumed annual is not volumetrically significant to our total production, the fact that students 
are being exposed to potato options in their school on average one more time every two weeks 
provides a positive consumption trend. 
 
Other stakeholders that benefited from the project are both the 26 school lunch programs and 
students in these school systems that now have access to healthy food options, including 
potatoes, on these salad bar units across the state of Michigan. 
 
LESSONS LEARNED  
In looking back on the project, it seems the most significant controllable impact on success is 
related to the confusion on who was providing the salad bar units. While we funded the salad 
bars, in our partnership with United Fresh Produce Association, participating schools requested 
the salad bars through their existing program, and received communication and delivery of the 
salad bar from United Fresh directly. This resulted in many schools not responding to our 
communications and surveys. In future endeavors like this, it will be important to insure 
communications more clearly describe how the partnership with other organizations led to the 
respective outcomes. 
   
CONTACT PERSON  
Michael R. Wenkel, Executive Director 
517-253-7370 mike@mipotato.com  
 
ADDITIONAL INFORMATION  
The attached file includes the following reference materials: 

 
• Potatoes Raise the Bar E-Newsletter sample (pages 1-3) 
• Potatoes Raise the Bar Brochure (pages 4-23) 
• Potatoes Raise the Bar sample recipe (page 24) 
• Cultivate Michigan Potato Buyers Guide (pages 25-40) 

 
 



POTATOES RAISE THE BAR
O C T O B E R  E - N E W S L E T T E R  

New School Foodservice Brochure Available for Download
Welcome to the first issue of the “Potatoes

Raise the Bar” e-newsletter from Potatoes

USA! This newsletter was created just for

school foodservice professionals like you.

Inside each issue, you’ll find up-to-date

program news, tips and tricks from our

School Foodservice Operator of Month, and

of course, a yummy school-friendly potato

recipe. We hope you enjoy this newsletter and share it with your

foodservice friends and colleagues!  

 

Now, on to some news. Are you looking for a one-stop-shop for

potatoes in schools? We’ve got you covered! Download our new

“Potatoes Raise the Bar” brochure, packed with the latest potato

research, nutrition information and school-friendly recipes, here.

Want a hard copy? Just reply to this email and let us know where to

send it. 

  

Also, a big shout out to the winner of our Potatoes Raise the Bar

Recipe Contest winner, Samantha Gasbarro, the Chef and Nutrition

Coordinator at RSU 14 Windham Raymond Schools! If you saw us

at the School Nutrition Association’s Annual National Conference,

you might have tasted her winning recipe: Herb Roasted Potato

Wedges. Samantha received conference travel reimbursement in

addition to a $1,500 cash prize. Stay tuned this winter for a recipe

https://www.potatogoodness.com/school-food-service/resources/


contest you won’t want to miss! 

 

 

OPERATOR OF THE MONTH: STEPHANIE DOVE, RDN, CDN
Title: 

School Nutrition Marketing Specialist 

 

School/District: 

Loudoun County Public Schools, Virginia   

 

Students Served Per Day: 

24,900 lunches per day 

 

Favorite potato recipe/hack: 

“Totchos, which are basically turning tater tots into a nacho-style

dish. The student favorite is our Italian Totchos, where we top the tots

with a hearty meat sauce and then melt mozzarella cheese on top.

They then have the option to top with Parmesan and add fresh

veggies on top. We are still working on additional options including

breakfast and south of the border totcho recipes!” 



 

 

RECIPE: DENVER OMELET BRUNCH BOWL
This October, help your students start the day off right with a

deliciously satisfying Denver Omelet Brunch Bowl. With time-saving

frozen russet potato wedges and bell peppers, eggs, ham, cheese,

and more, there’s plenty for students to love.  It can even be

wrapped up in a whole wheat tortilla shell for the perfect craveable

breakfast burrito that is good for the on-the-go student.

 

www.PotatoesRaiseTheBar.com 

4949 S. SyracuseS t. • Suite 400 / Denver, CO 80237 • USA Tel:

(303) 369-7783 / Fax: (303) 369-7718

 

 

 

 

https://www.potatogoodness.com/recipes/denver-omelet-brunch-bowl/
http://www.potatoesraisethebar.com/
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1 Drewnowski A., Rehm C., Beals K., White Potatoes, Non-Fried, 
Do No Displace Other Vegetables in Meals Consumed by Ameri-
can Children and Adolescents (14-18 years). FASEB 11.

2 Ishdorj A, Capps O Jr, Storey M, Murano PS.  Investigating the 
relationship between food pairings and plate from elementary 
school lunches.  Food Nutr Sci 2015; 6:1029-1044.

POTATOES MAKE FOR 
HAPPY KIDS & CLEAN 
PLATES

THE ‘EYES’ HAVE IT!  
KIDS LOVE POTATOES!

Traditional: Baked, mashed, scalloped or roasted

Innovative: Potato bowls, potato pizza or potato nachos 

On a salad bar or behind the line

POTATO PARTNERS:  
KIDS TEND TO EAT OTHER VEGETABLES  
WHEN PAIRED WITH POTATOES!

Research shows when potatoes are present at  
mealtime, kids eat more of other vegetables, too.1

MOST SPUDTACULAR:  
POTATOES VOTED LEAST LIKELY TO BE THROWN AWAY!

Research shows when potatoes are paired with popular 
entrées they produce the least plate waste by children.2
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2 Ishdorj A, Capps O Jr, Storey M, Murano PS.  Investigating the 
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ARE AVAILABLE IN MANY VARIETIES AND FORMS 
THROUGH VARIOUS SUPPLIERS TO KEEP YOUR 
MENU FRESH AND COSTS LOW.

Available year round and in every market

Multiple types to keep meals interesting

Several forms to fit various needs: 
Fresh | Refrigerated | Frozen | Dehydrated

POTATOES DELIVER AN 
UNBEATABLE ROI
DID YOU KNOW THAT POTATOES…

1 J Acad Nutr Diet. 2013 Sep;113(9):1182-7. doi: 10.1016/j.
jand.2013.03.015. Epub 2013 May 25. Available at: http://
www.ncbi.nlm.nih.gov/pubmed/23714199 

2 USDA National Nutrient Database for Standard Reference, 
Release 23 (2010). Potatoes, baked, flesh and skin, without salt. 
Available at: http://www.nal.usda.gov/fnic/foodcomp/cgi-bin/
list_nut_edit.pl.

Accessed on September 21, 2011.

QUALIFY AS A REIMBURSABLE ¾ TO 1 CUP 
SERVING OF VEGETABLES REQUIRED PER DAY BY 
THE USDA’S NATIONAL SCHOOL LUNCH PROGRAMS.

PROVIDE KEY NUTRIENTS AT AN AFFORDABLE PRICE. 
Potatoes have the highest score per dollar (along with sweet  
potatoes and carrots) on eight important nutrients – potassium,  
fiber, protein, vitamins C and E, calcium, iron and magnesium.1

Lowest cost source of potassium offering 13% of a child’s daily potassium 
needs for less than 5 cents per serving.2 Prices depend on supplier.

RUSSETS

REDS

YELLOWS

WHITES

PURPLES

FINGERLINGS

PETITES
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Nutrition Facts
Serving size 1 potato (148g/5.3oz)

Amount Per Serving
Calories   
   % Daily Value*

Total Fat 0g 0%
    Saturated Fat 0g 0%
    Trans Fat 0g 
Cholesterol 0mg 0%
Sodium 0mg 0%
Total Carbohydrate 26g 9%
    Dietary Fiber 2g 8%
    Total Sugars 1g
       Includes 0g Added Sugar 0%
Protein 3g
Iron 1.08mg                              6% 
Calcium 20mg                          2%
Vitamin D 0g  0%  
Vitamin C 27mg  45% 
Vitamin B  0.2mg 10%
Potassium 620mg 18%
The % Daily Values (DV) tells you how much a nutrient 
in a serving of food contributes to a daily diet. 2,000 
calories a day is used for general nutrition advice.
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6

POTATO-POWERED 
PERFORMANCE
POTATOES PROVIDE THE ENERGY, CARBOHYDRATE & 
POTASSIUM KIDS NEED TO POWER PERFORMANCE 
THROUGHOUT THE SCHOOL DAY

4 Burke LM, Hawley JA, Wong SH, Jeukendrup AE. Carbohydrates 
for training and competition. J Sports Sci. 2011; 29(Suppl 1): 
S17-27

2 Potassium: Food Sources Ranked by Amounts of Potassium and 
Energy per Standard Food Portions and per 100 Grams of Foods. 
Available at: http://health.gov/dietaryguidelines/2015/guide-
lines/appendix-10/.

1 Hoy MK, Goldman JD. Potassium Intake of the U.S. Population:  
What We Eat In America, NHANES 2009-2010. Food Surveys 
Research Group Dietary Data Brief No. 10. September 2012. 
Available at: http://ars.usda.gov/Services/docs.htm?do-
cid=19476.  Accessed April 20, 2016. 

3 Nutrition and Athletic Performance. Position of the Academy 
for Nutrition and Dietetics, American College of Sports Medicine 
and the Dieticians of Canada. Med Sci Sports Excerc. 2015; 
48:543-568.

A NUTRIENT-DENSE CARB
Carbohydrate is the primary fuel for your brain 
and a key source of energy for muscles.

Carbohydrate is important for optimal 
mental and physical performance.3

Because your body’s own stores of carbohydrate 
are limited and may be depleted – even in 
a single session of intense and/or prolonged 
exercise – it’s important to replenish them.4

A medium (5.3 ounce) skin-on potato 
contains 26 grams of carbohydrates.

MORE ENERGY-PACKED THAN ANY OTHER POPULAR VEGETABLE

EVEN MORE POTASSIUM THAN A BANANA
Potassium is an important electrolyte that aids in muscle, 
cardiovascular and nervous system function. 

Most Americans get less than half of the potassium they 
need for optimal health and performance.1

A medium (5.3 ounce) skin-on potato contains 620 milligrams of potassium.

The 2015 Dietary Guidelines mention potassium as an under-
consumed nutrient of concern and recommends consuming foods 
with the highest level of potassium such as white potatoes.2

Adequate energy 
intake supports optimal 
body functions.

It’s critical to take 
in the appropriate 
number of calories to 
match the demands 
of a kid’s day. 

A medium (5.3 ounce) 
skin-on potato contains 
110 calories.
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TACO TATER 
ROCKETS

POTATO PEPPER 
PIZZA

100 Servings

Ingredients Weight Measure Directions 

Russet potatoes, 120 
count, skin-on

37 pounds
10 ounces 100 each

Preheat oven to 350°F. Scrub potatoes and use a fork to 
poke holes all around the potato, about 4–6 pokes. Place 
potatoes in a large container. Drizzle with vegetable oil 
and rub oil all over the skin of each potato. Place oiled 
potatoes on a parchment-lined sheet pan. Bake in the 
preheated oven for about 1 hour, or until the skin is crisp 
and the flesh is soft. Hold hot at or above 135°F until 
ready to serve. 

While potatoes are baking, if using raw ground beef, 
prepare the taco filling. Brown the ground beef in a 
large sauté pan, tilt skillet or steam-jacketed kettle. Add 
the diced onions and garlic, and continue to cook until 
the onions are softened. Stir in the chili powder, cumin, 
black pepper and salt. Add the tomato sauce and bring 
the meat to a simmer. Continue to cook 10–20 minutes, 
partially covered, stirring occasionally. Transfer the taco 
filling to full-size 2-inch steamtable pans, cover and hold 
hot at or above 135°F until ready to serve. 

*If using prepared beef taco filling, follow the manufacturer’s 
instructions for reheating the quantity needed for 1.5-ounce 
equivalent meat/meat alternate per serving. 

To serve, split each potato in half lengthwise and squeeze 
each end toward the middle to open. Place in a portion 
container. Use a number 12 scoop to fill with 1/3 cup taco 
mixture and top with 2 tablespoons (1/2 ounce) mozzarella 
cheese. Serve with 1 tablespoon salsa on the side. Direct 
students to additional toppings on the salad bar. 

Place lettuce, tomato, black olives and cilantro in separate 
containers on the salad bar. Use a 1/4 cup portion server 
for the lettuce, a 1/8 cup portion server for the tomatoes 
and black olives, and small tongs for the cilantro.

Vegetable oil 1/2 cup

Ground beef, raw, 85/15
Or
*Prepared beef taco filling

12 pounds
10 ounces (raw)
Or
*Prepared taco
filling to 
equal 1.5
oz equivalents 
per
serving

Onion, yellow, raw, diced 12 ounces 2 1/2 cups

Garlic, raw, minced 2/3 cup

Chili powder 1/4 cup

Cumin, ground 3 tablespoons

Black pepper, ground 1 tablespoon
1 teaspoon

Salt 1 teaspoon
1 tablespoon

Tomato sauce, low sodium 8 pounds
8 ounces 1 gallon

Mozzarella cheese, 
low moisture,
part skim, shredded

3 pounds
2 ounces

Salsa, prepared 6 1/4 cups

Lettuce, shredded 4 pounds
10 ounces

6 quarts
1 cup

Tomato, raw, diced 5 pounds
12 ounces

Black olives, sliced 3 quarts
1/2 cup

Cilantro, fresh, chopped 2 quarts

48 Servings

Ingredients Weight Measure Directions 

Yellow potatoes, raw 4 pounds Preheat oven to 375°F. Scrub potatoes and cut them 
widthwise into 1/8-inch slices. Place sliced potatoes in a 
bowl and drizzle with vegetable oil. Add the oregano, 
basil, thyme, red pepper flakes and salt, and toss to coat 
evenly.

Place sliced potatoes on a parchment-lined sheet pan in 
a single layer. Roast in the preheated oven for about 15 
minutes, or until they are lightly browned and tender. Set 
aside.

Sliced the bell pepper into 1/8-inch slices widthwise to 
make rings. Remove membrane and seeds that are still 
attached.

Divide the roasted potato slices evenly between each 
pizza, distributing the slices across the cheese. Arrange 
red bell pepper rings on top of the potato slices, about 
8–10 slices per pizza. Bake the pizzas according to 
the manufacturer’s instructions. Cut into 8 equal slices, 
according to the manufacturer’s instructions, and hold at 
or above 135°F until service.

Vegetable oil 1/4 cup

Oregano, dried 1 teaspoon

Basil, dried 1 teaspoon

Thyme, dried 1 teaspoon

Red pepper flakes 1/2 teaspoon

Salt 1/2 teaspoon

Red bell pepper, raw 4 each

Cheese pizza, frozen, 
16-inch with whole grain 
rich crust (2 oz equivalent 
meat/meat alternate, 
3 ounce equivalent 
grains per 1/8 pizza)

6 each

Serving Size 1 Serving Provides

1 baked potato with taco filling 1/2 cup starchy vegetable, 2 ounce equivalent meat, meat alternate

Nutrients Per Serving

Calories 360 Saturated Fat 5.3 g Iron 4 mg

Protein 19 g Cholesterol 47 mg Calcium 202 mg

Carbohydrate 39 g Vitamin A 978 IU Sodium 434 mg

Total Fat 14.7 g Vitamin C 17 mg Dietary Fiber 4 g

Serving Size 1 Serving Provides

1 slice (1/8 of pizza) Depending on the purchased pizza: 2 ounces meat/meat alternate, 3 ounces grains, 1/8 cup starchy vegetable

Nutrients Per Serving

Calories 440 Saturated Fat 7 g Iron 3 mg

Protein 20 g Cholesterol 35 mg Calcium 355 mg

Carbohydrate 50 g Vitamin A 715 IU Sodium 471 mg

Total Fat 17 g Vitamin C 20 mg Dietary Fiber 5 g

• Avoid areas that reach 
high temperatures or 
receive too much sunlight.

• Don’t wash potatoes 
before storing. Dampness 
promotes early spoilage.

• Store potatoes in a cool, 
well-ventilated place.

• Perforated plastic bags 
and paper bags offer 
the best environment for 
extending shelf-life.

• Colder temperatures 
lower than 50 
degrees, such as in 
the refrigerator, cause 
a potato’s starch to 
convert to sugar, 
resulting in a sweet 
taste and discoloration 
when cooked.

POTATO STORAGE TIPS
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HOME STYLE 
MASHED POTATO 
BOWL

POTATO WEDGE 
NACHOS

100 Servings

Ingredients Weight Measure Directions 

Russet potatoes, fresh
Or
Dehydrated, instant
mashed potatoes

24 pounds raw
Or
Dehydrated

Scrub and peel the potatoes, cut into quarters, and place 
in a perforated steamer pan, a large stockpot, or a steam 
jacketed kettle. If using a steamer, steam until the potatoes 
are tender. If using a stockpot or a kettle, cover with cold 
water, bring to a boil, and then reduce to a simmer. Continue 
to simmer until the potatoes are tender, about 20 minutes. 
Internal temperature should reach at least 135°F. Drain the 
potatoes. 

Or if using dehydrated instant mashed potatoes, follow the 
manufacturer’s instructions for preparing the desired number 
of 1/2 cup servings. Hold hot at or above 135 °F until service.

Combine the milk, butter, garlic powder and salt, and heat 
until the butter melts. Place the potatoes in the bowl of a floor 
mixer, and mash using the paddle attachment for the mixer. 
Stop mashing when the potatoes are broken apart but not 
completely smooth. If no mixer is available, mash using a 
potato masher. Pour in the warm milk mixture and continue to 
mash the potatoes until smooth with a few lumps.

Place meatballs on parchment-lined sheet pans in a single 
layer and reheat according to the manufacturer’s instructions. 
Transfer meatballs to a 2-inch steamtable pan and hold hot at 
or above 135°F until service.

Place frozen green beans into perforated steamer pans and 
steam just until the internal temperature reaches 135°F. Do 
this just before service and hold at or above 135°F until 
service.

To serve, use a number 8 scoop to portion 1/2 cup mashed 
potatoes into each portion container. Top with 3 meatballs, 
1/4 cup green beans, and 1 tablespoon each of cheddar 
cheese and brown gravy.

Milk, lowfat 1% 2 quarts

Butter, unsalted 8 ounces

Garlic powder 1 tablespoon

Salt 1 tablespoon

Meatballs, beef, frozen (2
ounce meat/
meat alternate
per 3 pieces)

300 each

Green beans, frozen 9 pounds
8 ounces

6 quarts
1 cup

Cheddar cheese, reduced
fat, shredded 6 1/4 cup

Brown gravy, prepared 6 1/4 cup

Serving Size 1 Serving Provides

1 bowl 1/2 cup starchy vegetable, 2 ounce equivalent meat, meat alternate, 1/4 cup other vegetable

Nutrients Per Serving

Calories 309 Saturated Fat 5.7 g Iron -

Protein 20 g Cholesterol - Calcium 115 mg

Carbohydrate 31 g Vitamin A 373 IU Sodium 426 mg

Total Fat 12.7 g Vitamin C 8 mg Dietary Fiber 3 g

Serving Size 1 Serving Provides

4 wedges with cheese 1/2 cup starchy vegetable, 1 ounce equivalent meat, meat alternate

Nutrients Per Serving

Calories 356 Saturated Fat 5 g Iron 4 mg

Protein 17 g Cholesterol 23 mg Calcium 302 mg

Carbohydrate 48 g Vitamin A 714 IU Sodium 442 mg

Total Fat 12 g Vitamin C 16 mg Dietary Fiber 7 g

100 Servings

Ingredients Weight Measure Directions 

Russet potatoes, 120 
count, skin on

37 pounds
10 ounces 100 each Preheat oven to 375°F. Scrub potatoes and cut each 

potato lengthwise in half, then cut each half lengthwise in 
half again, giving you 4 equal quarter wedges. 

Toss the potatoes with oil, salt, chili powder, black pepper 
and garlic powder. Place 8 pounds of potatoes on each 
parchment-lined sheet pan. Roast in the preheated oven 
for about 40 minutes, or until they are browned and 
tender. Internal temperature should reach at least 135°F.

Place 4 roasted potato wedges side-by-side into each 
portion container.

Combine the mozzarella and cheddar cheeses. Top each 
portion of potato wedges with 1/4 cup (1 ounce) cheese. 
Place the portion containers on sheet pans and hold in the 
warmer at or above 135°F until ready to serve. Cheese 
will melt over the potatoes in the warmer.

Serve each portion with 1 tablespoon each of salsa and 
sour cream. Direct students to the additional toppings on 
the salad bar.

Place drained black beans, diced tomatoes, black olives, 
and green onions in separate containers on the salad bar. 
Use a 1/4 cup portion server for the black beans, a 1/8 
cup portion server for the tomatoes and black olives, and 
small tongs for the green onions.

Vegetable oil 1 cup

Salt 1 tablespoon
1 teaspoon

Chili powder 2 tablespoons

Black pepper 1 tablespoon
1 teaspoon

Garlic powder 1 tablespoon
1 teaspoon

Mozzarella cheese, 
low moisture, part 
skim, shredded

3 pounds
2 ounces

Cheddar cheese, 
reduced fat, shredded

3 pounds
2 ounces

Salsa, prepared 6 1/4 cups

Sour cream, reduced fat 6 1/4 cups

Black beans, 
canned, drained

6 quarts
1 cup

Tomatoes, fresh, diced 5 pounds
12 ounces

Black olives, 
sliced, drained

3 quarts
1/2 cup

Green onions, fresh, sliced 2 quarts

TUBER HACK: Make 50/50 Mashed Potatoes – Half dehydrated mashed 
potatoes/half freshly mashed. Big on taste and easy on your budget!
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HOME STYLE 
MASHED POTATO 
BOWL

POTATO WEDGE 
NACHOS

100 Servings

Ingredients Weight Measure Directions 

Russet potatoes, fresh
Or
Dehydrated, instant
mashed potatoes

24 pounds raw
Or
Dehydrated

Scrub and peel the potatoes, cut into quarters, and place 
in a perforated steamer pan, a large stockpot, or a steam 
jacketed kettle. If using a steamer, steam until the potatoes 
are tender. If using a stockpot or a kettle, cover with cold 
water, bring to a boil, and then reduce to a simmer. Continue 
to simmer until the potatoes are tender, about 20 minutes. 
Internal temperature should reach at least 135°F. Drain the 
potatoes. 

Or if using dehydrated instant mashed potatoes, follow the 
manufacturer’s instructions for preparing the desired number 
of 1/2 cup servings. Hold hot at or above 135 °F until service.

Combine the milk, butter, garlic powder and salt, and heat 
until the butter melts. Place the potatoes in the bowl of a floor 
mixer, and mash using the paddle attachment for the mixer. 
Stop mashing when the potatoes are broken apart but not 
completely smooth. If no mixer is available, mash using a 
potato masher. Pour in the warm milk mixture and continue to 
mash the potatoes until smooth with a few lumps.

Place meatballs on parchment-lined sheet pans in a single 
layer and reheat according to the manufacturer’s instructions. 
Transfer meatballs to a 2-inch steamtable pan and hold hot at 
or above 135°F until service.

Place frozen green beans into perforated steamer pans and 
steam just until the internal temperature reaches 135°F. Do 
this just before service and hold at or above 135°F until 
service.

To serve, use a number 8 scoop to portion 1/2 cup mashed 
potatoes into each portion container. Top with 3 meatballs, 
1/4 cup green beans, and 1 tablespoon each of cheddar 
cheese and brown gravy.

Milk, lowfat 1% 2 quarts

Butter, unsalted 8 ounces

Garlic powder 1 tablespoon

Salt 1 tablespoon

Meatballs, beef, frozen (2
ounce meat/
meat alternate
per 3 pieces)

300 each

Green beans, frozen 9 pounds
8 ounces

6 quarts
1 cup

Cheddar cheese, reduced
fat, shredded 6 1/4 cup

Brown gravy, prepared 6 1/4 cup

Serving Size 1 Serving Provides

1 bowl 1/2 cup starchy vegetable, 2 ounce equivalent meat, meat alternate, 1/4 cup other vegetable

Nutrients Per Serving

Calories 309 Saturated Fat 5.7 g Iron -

Protein 20 g Cholesterol - Calcium 115 mg

Carbohydrate 31 g Vitamin A 373 IU Sodium 426 mg

Total Fat 12.7 g Vitamin C 8 mg Dietary Fiber 3 g

Serving Size 1 Serving Provides

4 wedges with cheese 1/2 cup starchy vegetable, 1 ounce equivalent meat, meat alternate

Nutrients Per Serving

Calories 356 Saturated Fat 5 g Iron 4 mg

Protein 17 g Cholesterol 23 mg Calcium 302 mg

Carbohydrate 48 g Vitamin A 714 IU Sodium 442 mg

Total Fat 12 g Vitamin C 16 mg Dietary Fiber 7 g

100 Servings

Ingredients Weight Measure Directions 

Russet potatoes, 120 
count, skin on

37 pounds
10 ounces 100 each Preheat oven to 375°F. Scrub potatoes and cut each 

potato lengthwise in half, then cut each half lengthwise in 
half again, giving you 4 equal quarter wedges. 

Toss the potatoes with oil, salt, chili powder, black pepper 
and garlic powder. Place 8 pounds of potatoes on each 
parchment-lined sheet pan. Roast in the preheated oven 
for about 40 minutes, or until they are browned and 
tender. Internal temperature should reach at least 135°F.

Place 4 roasted potato wedges side-by-side into each 
portion container.

Combine the mozzarella and cheddar cheeses. Top each 
portion of potato wedges with 1/4 cup (1 ounce) cheese. 
Place the portion containers on sheet pans and hold in the 
warmer at or above 135°F until ready to serve. Cheese 
will melt over the potatoes in the warmer.

Serve each portion with 1 tablespoon each of salsa and 
sour cream. Direct students to the additional toppings on 
the salad bar.

Place drained black beans, diced tomatoes, black olives, 
and green onions in separate containers on the salad bar. 
Use a 1/4 cup portion server for the black beans, a 1/8 
cup portion server for the tomatoes and black olives, and 
small tongs for the green onions.

Vegetable oil 1 cup

Salt 1 tablespoon
1 teaspoon

Chili powder 2 tablespoons

Black pepper 1 tablespoon
1 teaspoon

Garlic powder 1 tablespoon
1 teaspoon

Mozzarella cheese, 
low moisture, part 
skim, shredded

3 pounds
2 ounces

Cheddar cheese, 
reduced fat, shredded

3 pounds
2 ounces

Salsa, prepared 6 1/4 cups

Sour cream, reduced fat 6 1/4 cups

Black beans, 
canned, drained

6 quarts
1 cup

Tomatoes, fresh, diced 5 pounds
12 ounces

Black olives, 
sliced, drained

3 quarts
1/2 cup

Green onions, fresh, sliced 2 quarts

TUBER HACK: Make 50/50 Mashed Potatoes – Half dehydrated mashed 
potatoes/half freshly mashed. Big on taste and easy on your budget!
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DENVER OMELET 
BRUNCH BOWL

TEX-MEX  
SHEPHERD’S PIE

112 Servings

Ingredients Weight Measure Directions 

Russet potato 
wedges, frozen 20 pounds

Preheat oven to 375°F. Place frozen potato wedges on 
parchment-lined sheet pans in a single layer making sure 
not to crowd the pieces. Bake in the preheated oven 10–
15 minutes, or until the potatoes are browned and tender. 
Internal temperature should reach at least 135°F. Remove 
from oven and hold at or above 135°F until service.

Combine the bell peppers, onions, vegetable oil, black 
pepper and salt. Mix until the vegetables are evenly 
coated with oil. Place vegetables in a single layer on 
parchment-lined sheet pans. Bake in the preheated oven 
for 5 minutes, or until the vegetables begin to soften. 
Remove from oven and hold at or above 135°F until 
service.

Combine the eggs and milk and mix thoroughly. Coat 4 
2-inch full-size steamtable pans with pan-release spray. 
Divide the egg mixture evenly between the pans. Add the 
diced ham to the pans, dividing evenly between each pan.

Bake in a preheated 350°F oven for about 15 minutes, 
stirring eggs once after about 10 minutes. Eggs should 
reach an internal temperature of 145°F for 3 minutes. 
Remove from oven and sprinkle the shredded cheese over 
the top, dividing evenly between each pan. Hold at or 
above 135°F until service.

To serve, place 1/2 cup potato wedges into a portion 
container. Using number 16 scoops, add 1/4 cup of the 
pepper and onion mixture and 1/3 cup of the scrambled 
eggs with ham and cheese. Serve with 1 tablespoon of 
salsa.

Red bell peppers, raw,
3/4-inch dice

5 pounds
8 ounces

Green bell peppers, 
raw, 3/4 inch dice

5 pounds
8 ounces

Onion, yellow, raw, 
3/4 inch dice

5 pounds
8 ounces

Vegetable oil 1/4 cup

Black pepper, ground 2 teaspoons

Salt 1 teaspoon

Eggs, liquid, scrambled 6 pounds
4 ounces

Ham, diced 1 quart

Milk, lowfat 1% 4 pounds
6 ounces

Cheddar cheese, 
reduced fat, shredded

4 pounds
6 ounces

Salsa, prepared 7 cups

Serving Size 1 Serving Provides

1 bowl 1/2 cup starchy vegetable, 1/4 cup other vegetable, 2 ounce equivalent meat, meat alternate

Nutrients Per Serving

Calories 224 Saturated Fat 3 g Iron 1.5 g

Protein 12 g Cholesterol 90 mg Calcium 153 mg

Carbohydrate 28 g Vitamin A 1057 IU Sodium 321 mg

Total Fat 8 g Vitamin C 58 mg Dietary Fiber 3 g Serving Size 1 Serving Provides

1 portion 1/2 cup starchy vegetable, 2 ounce equivalent meat, meat alternate

Nutrients Per Serving

Calories 291 Saturated Fat 5.3 g Iron 3 mg

Protein 19 g Cholesterol 51 mg Calcium 182 mg

Carbohydrate 28 g Vitamin A 402 IU Sodium 420 mg

Total Fat 12.1 g Vitamin C 16 mg Dietary Fiber 3 g

100 Servings

Ingredients Weight Measure Directions

Russet potatoes, fresh
Or
Dehydrated, instant
mashed potatoes

24 pounds 
raw 
Or dehydrated

Scrub and peel the potatoes, cut into quarters and place in 
a perforated steamer pan, large stockpot, tilt skillet or steam-
jacketed kettle. If using a steamer, steam until the potatoes 
are tender. If using a stockpot, tilt skillet or kettle, cover with 
cold water, bring to a boil, and then reduce to a simmer. 
Continue to simmer until the potatoes are tender, about 20 
minutes. Internal temperature should reach at least 135°F. 
Drain the potatoes.

Or if using dehydrated instant mashed potatoes, follow the 
manufacturer’s instructions for preparing the desired number 
of 1/2 cup servings. Hold hot at or above 135°F until service.

Combine the milk, garlic powder and salt, and heat to 135°F. 

Place the potatoes in the bowl of a floor mixer, and mash 
using the paddle attachment for the mixer. Stop mashing 
when the potatoes are broken apart but not completely 
smooth. If no mixer is available, mash using a potato masher. 

Pour in the warm milk mixture and continue to mash the 
potatoes until smooth with a few lumps.

Brown the ground beef in a large sauté pan, tilt skillet or 
steam-jacketed kettle. Add the diced onions and continue to 
cook until the onions are softened. Stir in the chili powder, 
cumin, oregano, garlic powder and salt. Add the corn, 
crushed tomatoes and green chiles, and bring the meat to a 
simmer. Continue to cook 10–20 minutes, partially covered, 
stirring occasionally. Divide evenly between 4 full-size 2-inch 
steamtable pans. Top the beef mixture with mashed potatoes, 
dividing evenly between each pan, and spread to the edges.

Divide the cheese evenly between each pan, sprinkling over 
the potatoes. Bake in a preheated 400°F oven for about 15 
minutes, or until the potatoes are lightly browned and the 
filling bubbles. Hold at or above 140°F until service. Cut 
each 2-inch pan 5 x 5 for 25 even portions per pan.

Milk, lowfat 1% 2 quarts

Garlic powder 1 tablespoon

Salt 1 tablespoon

Ground beef, raw, 85/15 12 pounds
10 ounces

Onion, yellow, raw, diced 12 ounces 2 1/2 cups

Chili powder 1/4 cup
2 tablespoons

Cumin, ground 1/4 cup

Oregano, dry 2 tablespoons

Garlic powder 1 tablespoon

Salt 2 teaspoons

Corn kernels, 
yellow, frozen 6 cups

Tomatoes, crushed,
canned

4 quarts
4 cups

Green chiles, 
diced, canned 3 pounds

Cheddar cheese, 
reduced fat, shredded

3 pounds
2 ounces
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DENVER OMELET 
BRUNCH BOWL

TEX-MEX  
SHEPHERD’S PIE

112 Servings

Ingredients Weight Measure Directions 

Russet potato 
wedges, frozen 20 pounds

Preheat oven to 375°F. Place frozen potato wedges on 
parchment-lined sheet pans in a single layer making sure 
not to crowd the pieces. Bake in the preheated oven 10–
15 minutes, or until the potatoes are browned and tender. 
Internal temperature should reach at least 135°F. Remove 
from oven and hold at or above 135°F until service.

Combine the bell peppers, onions, vegetable oil, black 
pepper and salt. Mix until the vegetables are evenly 
coated with oil. Place vegetables in a single layer on 
parchment-lined sheet pans. Bake in the preheated oven 
for 5 minutes, or until the vegetables begin to soften. 
Remove from oven and hold at or above 135°F until 
service.

Combine the eggs and milk and mix thoroughly. Coat 4 
2-inch full-size steamtable pans with pan-release spray. 
Divide the egg mixture evenly between the pans. Add the 
diced ham to the pans, dividing evenly between each pan.

Bake in a preheated 350°F oven for about 15 minutes, 
stirring eggs once after about 10 minutes. Eggs should 
reach an internal temperature of 145°F for 3 minutes. 
Remove from oven and sprinkle the shredded cheese over 
the top, dividing evenly between each pan. Hold at or 
above 135°F until service.

To serve, place 1/2 cup potato wedges into a portion 
container. Using number 16 scoops, add 1/4 cup of the 
pepper and onion mixture and 1/3 cup of the scrambled 
eggs with ham and cheese. Serve with 1 tablespoon of 
salsa.

Red bell peppers, raw,
3/4-inch dice

5 pounds
8 ounces

Green bell peppers, 
raw, 3/4 inch dice

5 pounds
8 ounces

Onion, yellow, raw, 
3/4 inch dice

5 pounds
8 ounces

Vegetable oil 1/4 cup

Black pepper, ground 2 teaspoons

Salt 1 teaspoon

Eggs, liquid, scrambled 6 pounds
4 ounces

Ham, diced 1 quart

Milk, lowfat 1% 4 pounds
6 ounces

Cheddar cheese, 
reduced fat, shredded

4 pounds
6 ounces

Salsa, prepared 7 cups

Serving Size 1 Serving Provides

1 bowl 1/2 cup starchy vegetable, 1/4 cup other vegetable, 2 ounce equivalent meat, meat alternate

Nutrients Per Serving

Calories 224 Saturated Fat 3 g Iron 1.5 g

Protein 12 g Cholesterol 90 mg Calcium 153 mg

Carbohydrate 28 g Vitamin A 1057 IU Sodium 321 mg

Total Fat 8 g Vitamin C 58 mg Dietary Fiber 3 g Serving Size 1 Serving Provides

1 portion 1/2 cup starchy vegetable, 2 ounce equivalent meat, meat alternate

Nutrients Per Serving

Calories 291 Saturated Fat 5.3 g Iron 3 mg

Protein 19 g Cholesterol 51 mg Calcium 182 mg

Carbohydrate 28 g Vitamin A 402 IU Sodium 420 mg

Total Fat 12.1 g Vitamin C 16 mg Dietary Fiber 3 g

100 Servings

Ingredients Weight Measure Directions

Russet potatoes, fresh
Or
Dehydrated, instant
mashed potatoes

24 pounds 
raw 
Or dehydrated

Scrub and peel the potatoes, cut into quarters and place in 
a perforated steamer pan, large stockpot, tilt skillet or steam-
jacketed kettle. If using a steamer, steam until the potatoes 
are tender. If using a stockpot, tilt skillet or kettle, cover with 
cold water, bring to a boil, and then reduce to a simmer. 
Continue to simmer until the potatoes are tender, about 20 
minutes. Internal temperature should reach at least 135°F. 
Drain the potatoes.

Or if using dehydrated instant mashed potatoes, follow the 
manufacturer’s instructions for preparing the desired number 
of 1/2 cup servings. Hold hot at or above 135°F until service.

Combine the milk, garlic powder and salt, and heat to 135°F. 

Place the potatoes in the bowl of a floor mixer, and mash 
using the paddle attachment for the mixer. Stop mashing 
when the potatoes are broken apart but not completely 
smooth. If no mixer is available, mash using a potato masher. 

Pour in the warm milk mixture and continue to mash the 
potatoes until smooth with a few lumps.

Brown the ground beef in a large sauté pan, tilt skillet or 
steam-jacketed kettle. Add the diced onions and continue to 
cook until the onions are softened. Stir in the chili powder, 
cumin, oregano, garlic powder and salt. Add the corn, 
crushed tomatoes and green chiles, and bring the meat to a 
simmer. Continue to cook 10–20 minutes, partially covered, 
stirring occasionally. Divide evenly between 4 full-size 2-inch 
steamtable pans. Top the beef mixture with mashed potatoes, 
dividing evenly between each pan, and spread to the edges.

Divide the cheese evenly between each pan, sprinkling over 
the potatoes. Bake in a preheated 400°F oven for about 15 
minutes, or until the potatoes are lightly browned and the 
filling bubbles. Hold at or above 140°F until service. Cut 
each 2-inch pan 5 x 5 for 25 even portions per pan.

Milk, lowfat 1% 2 quarts

Garlic powder 1 tablespoon

Salt 1 tablespoon

Ground beef, raw, 85/15 12 pounds
10 ounces

Onion, yellow, raw, diced 12 ounces 2 1/2 cups

Chili powder 1/4 cup
2 tablespoons

Cumin, ground 1/4 cup

Oregano, dry 2 tablespoons

Garlic powder 1 tablespoon

Salt 2 teaspoons

Corn kernels, 
yellow, frozen 6 cups

Tomatoes, crushed,
canned

4 quarts
4 cups

Green chiles, 
diced, canned 3 pounds

Cheddar cheese, 
reduced fat, shredded

3 pounds
2 ounces
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THAI POTATO &  
VEGETABLE CURRY LOMO SALTADO

100 Servings

Ingredients Weight Measure Directions 

Yellow potatoes, raw 25 pounds Scrub the potatoes and cut into 1/2- inch dice. Cover with 
water to prevent discoloration and set aside.

Add the coconut milk to a large stockpot, steam-jacketed 
kettle or tilt skillet. Bring to a simmer over medium heat and 
stir in the red curry paste. Cook for about 1 minute. Stir 
in the water. Drain the diced potatoes and add to curry 
sauce. Bring to a simmer and cook until the potatoes are 
almost tender, about 10–15 minutes. Internal temperature 
should reach at least 135°F.

When the potatoes are almost tender, stir in the onion, bell 
peppers, salt and brown sugar. Continue to simmer until 
the potatoes become tender, about 5 minutes. 

Transfer to full-size 2-inch steamtable pans for service. 
Hold hot at or above 135°F.

Serve 1 cup portions topped with 1/2 tablespoon fresh 
cilantro. 

To make this a complete meal, consider serving with 
cooked brown rice and chicken or tofu.

Coconut milk, canned 2 gallons

Thai red curry paste 1/4 cup
2 tablespoons

Water 2 gallons

Onion, yellow, 
raw, 1/4 inch

4 pounds
6 ounces

Red bell peppers, raw, 
1/2 inch by 1 inch pieces

2 pounds
12 ounces

Green bell peppers, raw,
1/2 inch by 1 inch pieces

2 pounds
12 ounces

Salt 1/4 cup
2 tablespoons

Brown sugar 1/4 cup
2 tablespoons

Cilantro, fresh, chopped 2 quarts

Serving Size 1 Serving Provides

1 cup 1/2 cup starchy vegetable, 1/4 cup other vegetable

Nutrients Per Serving

Calories 238 Saturated Fat 13.7 g Iron 3 mg

Protein 4 g Cholesterol 0 mg Calcium 71 mg

Carbohydrate 24 g Vitamin A 446 IU Sodium 474 mg

Total Fat 15.6 g Vitamin C 50 mg Dietary Fiber 3.5 g

Serving Size 1 Serving Provides

1 each 1/2 cup starchy vegetable, 1/2 cup other vegetable, 2 ounce equivalent meat/meat alternate

Nutrients Per Serving

Calories 230 g Saturated Fat 2.6 g Iron 2 mg

Protein 20 g Cholesterol 53 mg Calcium 41 mg

Carbohydrate 20 g Vitamin A 150 IU Sodium 247 mg

Total Fat 7.7 g Vitamin C 52 mg Dietary Fiber 3 g

100 Servings

Ingredients Weight Measure Directions

Russet potatoes, raw 20 pounds
10 ounces

Preheat the oven to 375°F. Scrub the potatoes, cut them in 
half lengthwise and cut each half widthwise into1/4 inch 
slices. Combine the sliced potatoes with the vegetable oil, 
garlic powder, salt and pepper. Mix until the potatoes 
are well coated. Place potato slices in a single layer on 
parchment-lined sheet pans. Bake in the preheated oven 
for about 15 minutes, or until the potatoes are golden and 
tender. Internal temperature should reach at least 135°F. 
Transfer potatoes to full-size 2-inch steamtable pans and 
hold hot at or above 135°F until service.

Place the beef in a container. Combine the cumin, black 
pepper and salt, and mix into the beef until evenly 
distributed.

Heat a large sauté pan, tilt skillet or steam-jacketed 
kettle to medium-high heat. Add the vegetable oil and 
immediately add the seasoned beef. Cook, stirring, until 
the beef is browned. Add the red onions, green bell 
peppers, jalapeños and minced garlic. Continue to cook, 
stirring, until the vegetables are tender-crisp, about 5–10 
minutes. Stir in the less-sodium soy sauce and apple cider 
vinegar. Internal temperature should reach at least 145°F. 
Transfer the mixture to full-size 2-inch steamtable pans and 
hold hot at or above 135°F until service.

To serve, place 1/2 cup of the roasted potatoes into each 
portion container. Add 3/4 cup of the beef and vegetable 
stir-fry mixture. Top with 1/2 tablespoon fresh cilantro.

Vegetable oil 1/4 cup
2 tablespoons

Garlic powder 1 tablespoon
1 teaspoon

Salt 2 teaspoons

Black pepper, ground 2 teaspoons

Beef steak, thin sliced, 
cut into 1/2-inch strips 18 pounds

Cumin, ground 1 tablespoon
1 teaspoon

Black pepper, ground 1 tablespoon
1 teaspoon

Salt 2 teaspoons

Vegetable oil 1/4 cup
2 tablespoons

Red onion, raw, 
1/4 inch strips 8 pounds

Green bell pepper, 
raw, 1/4 inch strips

8 pounds
8 ounces

Jalapeño pepper, raw, 
seeds removed, diced 10 ounces About 10 each

Garlic, raw, minced 1/2 cup

Soy sauce, less sodium 1 cup

Apple cider vinegar 1 cup

Cilantro, fresh 2 quarts

TUBER HACK: Take leftover Lomo Saltado, mix in scrambled eggs and 
wrap in a tortilla and you have Steak Breakfast Burritos the next day!
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THAI POTATO &  
VEGETABLE CURRY LOMO SALTADO

100 Servings

Ingredients Weight Measure Directions 

Yellow potatoes, raw 25 pounds Scrub the potatoes and cut into 1/2- inch dice. Cover with 
water to prevent discoloration and set aside.

Add the coconut milk to a large stockpot, steam-jacketed 
kettle or tilt skillet. Bring to a simmer over medium heat and 
stir in the red curry paste. Cook for about 1 minute. Stir 
in the water. Drain the diced potatoes and add to curry 
sauce. Bring to a simmer and cook until the potatoes are 
almost tender, about 10–15 minutes. Internal temperature 
should reach at least 135°F.

When the potatoes are almost tender, stir in the onion, bell 
peppers, salt and brown sugar. Continue to simmer until 
the potatoes become tender, about 5 minutes. 

Transfer to full-size 2-inch steamtable pans for service. 
Hold hot at or above 135°F.

Serve 1 cup portions topped with 1/2 tablespoon fresh 
cilantro. 

To make this a complete meal, consider serving with 
cooked brown rice and chicken or tofu.

Coconut milk, canned 2 gallons

Thai red curry paste 1/4 cup
2 tablespoons

Water 2 gallons

Onion, yellow, 
raw, 1/4 inch

4 pounds
6 ounces

Red bell peppers, raw, 
1/2 inch by 1 inch pieces

2 pounds
12 ounces

Green bell peppers, raw,
1/2 inch by 1 inch pieces

2 pounds
12 ounces

Salt 1/4 cup
2 tablespoons

Brown sugar 1/4 cup
2 tablespoons

Cilantro, fresh, chopped 2 quarts

Serving Size 1 Serving Provides

1 cup 1/2 cup starchy vegetable, 1/4 cup other vegetable

Nutrients Per Serving

Calories 238 Saturated Fat 13.7 g Iron 3 mg

Protein 4 g Cholesterol 0 mg Calcium 71 mg

Carbohydrate 24 g Vitamin A 446 IU Sodium 474 mg

Total Fat 15.6 g Vitamin C 50 mg Dietary Fiber 3.5 g

Serving Size 1 Serving Provides

1 each 1/2 cup starchy vegetable, 1/2 cup other vegetable, 2 ounce equivalent meat/meat alternate

Nutrients Per Serving

Calories 230 g Saturated Fat 2.6 g Iron 2 mg

Protein 20 g Cholesterol 53 mg Calcium 41 mg

Carbohydrate 20 g Vitamin A 150 IU Sodium 247 mg

Total Fat 7.7 g Vitamin C 52 mg Dietary Fiber 3 g

100 Servings

Ingredients Weight Measure Directions

Russet potatoes, raw 20 pounds
10 ounces

Preheat the oven to 375°F. Scrub the potatoes, cut them in 
half lengthwise and cut each half widthwise into1/4 inch 
slices. Combine the sliced potatoes with the vegetable oil, 
garlic powder, salt and pepper. Mix until the potatoes 
are well coated. Place potato slices in a single layer on 
parchment-lined sheet pans. Bake in the preheated oven 
for about 15 minutes, or until the potatoes are golden and 
tender. Internal temperature should reach at least 135°F. 
Transfer potatoes to full-size 2-inch steamtable pans and 
hold hot at or above 135°F until service.

Place the beef in a container. Combine the cumin, black 
pepper and salt, and mix into the beef until evenly 
distributed.

Heat a large sauté pan, tilt skillet or steam-jacketed 
kettle to medium-high heat. Add the vegetable oil and 
immediately add the seasoned beef. Cook, stirring, until 
the beef is browned. Add the red onions, green bell 
peppers, jalapeños and minced garlic. Continue to cook, 
stirring, until the vegetables are tender-crisp, about 5–10 
minutes. Stir in the less-sodium soy sauce and apple cider 
vinegar. Internal temperature should reach at least 145°F. 
Transfer the mixture to full-size 2-inch steamtable pans and 
hold hot at or above 135°F until service.

To serve, place 1/2 cup of the roasted potatoes into each 
portion container. Add 3/4 cup of the beef and vegetable 
stir-fry mixture. Top with 1/2 tablespoon fresh cilantro.

Vegetable oil 1/4 cup
2 tablespoons

Garlic powder 1 tablespoon
1 teaspoon

Salt 2 teaspoons

Black pepper, ground 2 teaspoons

Beef steak, thin sliced, 
cut into 1/2-inch strips 18 pounds

Cumin, ground 1 tablespoon
1 teaspoon

Black pepper, ground 1 tablespoon
1 teaspoon

Salt 2 teaspoons

Vegetable oil 1/4 cup
2 tablespoons

Red onion, raw, 
1/4 inch strips 8 pounds

Green bell pepper, 
raw, 1/4 inch strips

8 pounds
8 ounces

Jalapeño pepper, raw, 
seeds removed, diced 10 ounces About 10 each

Garlic, raw, minced 1/2 cup

Soy sauce, less sodium 1 cup

Apple cider vinegar 1 cup

Cilantro, fresh 2 quarts

TUBER HACK: Take leftover Lomo Saltado, mix in scrambled eggs and 
wrap in a tortilla and you have Steak Breakfast Burritos the next day!
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Your One-Stop Site for 
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To learn more about bringing potatoes 
into your school, please contact:
Potatoes USA at 303-369-7783 
or potatoesraisethebar@potatoesusa.com



GREEK POTATO SALAD

Serving Size 1 Serving Provides

1/2 cup 1/4 cup starchy vegetable, 1/8 cup other vegetable, 1/8 cup red/orange vegetables,  
0.75 ounces meat/meat alternate

Nutrients Per Serving

Calories 128 Saturated Fat 2.6 g Iron 3 mg

Protein 6 g Cholesterol 15 mg Calcium 164 mg

Carbohydrate 17 g Vitamin A 410 IU Sodium 250 mg

Total Fat 4 g Vitamin C 17 mg Dietary Fiber 3 g

100 Servings
Ingredients Weight Measure Directions
Yukon gold potatoes,
raw, large dice

19 pounds
8 ounces

Scrub potatoes and cut into large dice or wedges. Simmer or 
steam potatoes until tender. Drain and set aside. 

Combine the potatoes, feta cheese, cucumber, red onion, 
tomatoes and black olives. 

Combine the dill weed, oregano, yogurt, salt and lemon juice. 
Pour over the potato mixture and stir until evenly dressed. Chill 
in the refrigerator to an internal temperature of 40°F or below. 
Hold chilled until ready for service.

Feta cheese, diced 3 pounds
6 ounces

Cucumber, raw, seeds
removed, sliced

5 pounds
4 ounces

Red onion, raw, julienne 3 pounds
6 ounces

Tomatoes, raw, cut into
wedges

7 pounds
12 ounces

Black olives, sliced,
drained 12 ounces

Dill weed, dry 2 ounces

Oregano, dry 2 ounces

Low-fat yogurt, plain 5 pounds
12 ounces

Kosher salt 1 ounce

Fresh lemon juice 6 ounces



Potatoes,  
especially with their 
skins on, are a good 
source of potassium 

and vitamin C.

Michigan is  
home to more than 

70 potato farms, 
most of which are 
multi-generational 

family farms.

Michigan potatoes 
store well and  

are available for  
most of the year.

cultivatemichigan.org
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! otatoes are a familiar favorite. They come in 
a variety of shapes, colors, and flavors to suit 

institutional food service needs. With a wide variety 
of uses, potatoes are sure to be a customer pleaser. 
Fortunately, they are also a healthy option, offering 
a number of important nutrients. Potatoes are 
grown in every region of the state, making Michigan 
the eighth largest producer in the country. The field 
fresh season for potatoes is from August to mid-
November, but potatoes are available for almost 
the entire year since they store exceptionally well.

The Michigan Potato Toolkit provides resources to 
help make it easier for institutions to find, buy and 
use this versatile vegetable. Learn how to purchase 
potatoes from distributors or directly from farmers, 
find recipes that have been tested and perfected by 
food service staff members, and use the marketing 
materials to share the results of your efforts with 
staff members, eaters and communities. Then 
track your local purchases through the Cultivate 
Michigan Dashboard as we work towards reaching 
the goal of 20% Michigan foods in all Michigan 
institutions by 2020.
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!"#$%&Michigan ranks eighth in the nation for 
potato production, with more than 46,000 
acres dedicated to growing potatoes. 

!"#$%&Michigan is home to more than 70 
potato farms, most of which are multi-
generational family farms.

'$()"*+&,-.%&When potatoes are stored 
in temperatures lower than 50°F, their 
starches convert to sugar. This can result in 
a sweeter taste and discoloration when the 
potatoes are cooked.

Nutrition Tip: Especially with their skins on, 
potatoes are a good source of potassium 
and vitamin C. 

!"#$%&The potato industry contributes 
about $1.24 billion to Michigan’s economy, 
including more than 3,000 jobs in potato 
production and processing. 

'$()"*+&,-.%&Store potatoes in a cool, 
well-ventilated place where they are not 
exposed to sunlight. 

http://cultivatemichigan.org
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Name Appearance Texture Flavor Preferred Uses

Russet

Medium to large; oblong or 
slightly flattened oval shape; 
light to medium brown; netted 
skin; white to pale yellow flesh

Floury, dry; light and 
fluffy; hearty skin that 
is chewy when cooked

Mild; earthy; 
medium sugar 
content

Baking, frying, 
mashing, 
roasting

Red
Small to medium; round or 
slightly oblong; smooth, thin 
red skin; white flesh

Waxy, moist and !
smooth; creamy

Subtly sweet; 
mild; medium 
sugar content

Roasting, 
mashing, salads, 
soups/stews

White
Small to medium; round to 
long shape; white or tan skin; 
white flesh

Medium starch; slightly 
creamy, slightly dense; 
thin, delicate skin

Subtly sweet; 
mild; low 
sugar content

Mashing, salads, 
steaming/
boiling, frying

Yellow

Marble size to large size; 
round or oblong shape; light 
tan to golden skin; yellow to 
golden flesh

Slightly waxy; !
velvety; moist

Subtly sweet; 
rich; buttery; 
medium sugar 
content

Grilling, roasting, 
mashing, salads

Purple/
Blue

Small to medium size; oblong to 
finger-shaped; deep purple, blue 
or slightly red skin; blue, purple, 
lavender, pink or white flesh

Moist; firm flesh; blue 
and purple Peruvian 
varieties have higher 
starch content and a 
floury texture

Earthy, nutty; 
low sugar 
content

Roasting, 
grilling, salads, 
baking

Fingerling

2–4 inches long; finger-shaped 
or oblong; red, orange, purple or 
white skin; red, orange, purple, 
yellow or white flesh, sometimes 
streaked with veins of color

Waxy, firm; dry

Buttery; 
nutty, earthy; 
medium sugar 
content

Pan-frying, 
roasting, salads

!"#$%&"'()"*+,)-(.,/
More than 100 varieties of potatoes are available for purchase in the United States. They all fall into one 
of six categories. The table below shows the six primary potato categories grown in Michigan and their 
appearance, texture, flavor and preferred culinary uses.

!"#$#"%9$:(*#(*0
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On the following pages, you will find item descriptions, pack sizes, seasonal availability and item codes for 
several varieties of fresh potatoes from different suppliers. This information is categorized by the size of the 
supplier/distributor. Contact information is listed for each supplier to help make it easier to find and buy 
Michigan potatoes when available.

2'@@%;*:A(,*%BC:"$)@(1*D%E(0#:(F'#":0

Several broadline distributors provide Michigan institutions with Michigan-grown potatoes. Listed below are 
distributor names and contact information and the potato products offered by each.

&":)"1%2"")%;*:A(,*

Please call 800.968.4164 and provide an item/produce number to receive pricing and purchasing information. 
You may also visit gfs.com for more details.

Item Pack Item Code Availability Farm

Potato, Great Lakes 140 count 199559 August-May Walther Farms

Potato, Great Lakes 100 count 599100 August–May Walther Farms

Potato, Great Lakes 120 count 599110 August–May Walther Farms

Potato, Great Lakes 140 count 199559 August–May Walther Farms

Potato, Russet #2 50 pound 770100 August–May Walther Farms

;G0,"%B&:$1)%H$/()0D

Contact your Sysco representative for all Michigan Produce Items (MIPROD). You may also visit syscogr.com for 
more information.

Item Pack Item Code Availability
Potato, White 50 pound 6674507 August–July

I;%2"")0

Contact your sales representative or visit usfoods.com for more information.

Item Pack Availability Farm
Potato, White 50 pound When in season Elmaple Farms

9$1%J*:)*1%2"")0*:A(,*

Please call 800.833.7374 for pricing/purchasing information or visit vaneerden.com for more details.

Item Pack Item Code Availability
Potato, White 50 pound 007949 When in season

;"':,(1<%K(,L(<$1%!"#$#"*0

http://cultivatemichigan.org
http://www.gfs.com
http://www.syscogr.com
http://www.usfoods.com
http://www.vaneerden.com
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These companies tend to distribute food regionally and can provide Michigan potatoes to institutions 
located in their area. Contact each supplier directly to find out about their specific delivery area and 
product availability.

M@@*1%K$:-*#%!@$,*%BN$10(1<D

With more than 60 farms and food producers registered, the Exchange at Allen Market Place offers a full 
range of food products. Orders placed by 7 p.m. Monday are fulfilled by Wednesday afternoon the same 
week. Questions about current product availability or purchasing should be directed to John McCarthy, 
Exchange Manager, at 517.999.3923 or exchange@allenneighborhoodcenter.org.

M#@$0%OL"@*0$@*%2"")%P"?/$1G%BE*#:"(#D

Atlas is a broadline food service distributor that has been based in the city of Detroit for more than 67 years. 
Atlas's locally owned and operated fleet of trucks distributes to restaurants, institutions and Head Start 
programs in southeast Michigan. Contact Atlas at Sales@AtlasWFC.com for more information. 

Item Pack Item Code
Potato, Sliced American Fresh 20 pound 615-61

Hashbrown, Diced 20 pound 615-62

Hashbrown, Sliced 20 pound 615-60

Potatoes, #2 50 pound 681-00

Potatoes, White 50 pound/40 count 651-26

Potatoes, White 50 pound/60 count 651-28

Potatoes, White 50 pound/70 count 651-29

Potatoes, White 50 pound/80 count 650-01

Potatoes, White 50 pound/90 count 651-30

Potatoes, White 50 pound/100 count 651-31

Potatoes, White 50 pound/120 count 651-33

Potatoes, Red Skin, B-size 5 pound 650-03

Potatoes, Red Skin, A-size 50 pound 650-08

Potatoes, Red Skin, B-size 50 pound 650-02

Potatoes, Yukon Gold 50 pound 650-04

mailto:info%40cultivatemichigan.org?subject=
mailto:exchange@allenneighborhoodcenter.org
mailto:Sales%40AtlasWFC.com?subject=
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Cherry Capital Foods distributes only Michigan-made/-produced products within the state of Michigan. Please 
call 231.943.5010 ext. 1 or email sales@cherrycapitalfoods.com (include subject line “Farm to Institution”) 
for more pricing/purchasing information. Join the Cherry Capital Foods mailing list for up-to-date product 
information at cherrycapitalfoods.com. 

Item Pack Farm
Chefs White 50 pound VanOoteghem Farms 

Russet 50 count Kitchen Farms

Russet 90 count Kitchen Farms

Yellow A 50 pound Kitchen Farms

Yellow B 50 pound Kitchen Farms

Golden Fingerling 10 pound Middle Branch Farm

New Red A 20 pound Middle Branch Farm

New Red B 20 pound Middle Branch Farm

New Red C 10 pound Middle Branch Farm

Purple Fingerling 10 pound Stutzman Family Farm

New Red 40 pound Bardenhagen Farm

New White 40 pound Bardenhagen Farm

!*$:0"1%2"")0%P":/":$#("1%B&:$1)%H$/()0D

Pearson Foods is a processor and distributor that sources, sells and processes Michigan produce. Contact a 
representative at 616.245.5053 or visit pearsonfoods.com for pricing information and more details.

Item Pack Availability
Potatoes, Russet 10 pound September–February

Potatoes, Russet 25 pound September–February

Potatoes, Russet 50 pound September–February

Potatoes, Red, B-size 10 pound September–December

Potatoes, Red, B-size 50 pound September–December

http://cultivatemichigan.org
mailto:sales%40cherrycapitalfoods.com?subject=
http://www.cherrycapitalfoods.com
http://pearsonfoods.com/
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Offering fresh processed produce, Pellerito Foods is the oldest known fresh-cut vegetable company in 
business today. The company services a regional market from its Eastern Market home of over 65 years. For 
more information and to order, contact Jeff Yezback at jyezback@pelleritofoods.com or call 313.831.3346.

Item Pack Item Code Availability

Pre-cooked Hashbrown Potato 2/10 pound 731 Year-round

Pre-cooked Sliced Potato 2/10 pound 743 Year-round

Pre-cooked Diced Potato 2/10 pound 719 Year-round

Pre-cooked Diced Red Skin Potatoes 2/10 pound 729.8 Year-round

Whole Peeled Potatoes 25 pound 623 Year-round

Quartered Red Skin Potatoes 25 pound 665 Year-round

Whole Peeled B-size Potatoes 25 pound 642 Year-round

Diced Fresh Potatoes 25 pound 686 Year-round

Diced Red Skin Potatoes 25 pound 761 Year-round

O*0#%K(,L(<$1%2$:?N(1-%B&:$1)%H$/()0D

West Michigan FarmLink is an online wholesale food hub servicing the greater Grand Rapids area and 
connecting local area chefs, restaurateurs, institutions and schools with Michigan farmers and producers 
of good food products. This open exchange’s product offerings, growers and availability change weekly, 
so visit wmfarmlink.com or contact Paul Quinn at quinn@wmfarmlink.com for up-to-date product listings 
and pricing.

;L*@#"1S0%OL"@*0$@*%2$:?%P"T%BO*0#%K(,L(<$1D

Please call Joe Shelton at 269.684.3230 for a current list of available Michigan-grown potatoes.

.*)*0,"%!:")',*%P"T%=1,T%BP@(1#"1%.R/TD

Please call Teddy Tedesco at 586.405.2080 for a current list of available Michigan-grown potatoes.

mailto:info%40cultivatemichigan.org?subject=
mailto:jyezback%40pelleritofoods.com?subject=
http://www.wmfarmlink.com
mailto:quinn%40wmfarmlink.com?subject=
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MSU Center for Regional Food Systems
foodsystems.msu.edu

Ecology Center
ecocenter.org/food-systems!

Michigan State University Extension
Locate your county MSU Extension office.
msue.msu.edu

H*0"':,*0%>":%N(1-(1<%R(#L%N",$@%2$:?*:0

Many of the state’s large-scale potato producers deal directly with produce brokers to sell their product. This 
can make it difficult for them to work one-on-one with a local school, hospital or university. 

Below is a list of statewide and regional resources to help you connect with local Michigan farmers who may 
be able to supply you directly with potatoes. 

#010,23&,"4,5(%)6,5

The Michigan Potato Industry Commission
The Michigan Potato Industry Commission is available to assist with connections to local producers or find 
out which distributors carry their products.
mipotato.com

Michigan Food Hub Learning and Innovation Network
Food hubs are centrally located facilities that aggregate, store, process, distribute and/or market locally or 
regionally produced food.
foodsystems.msu.edu/our-work/michigan_food_hub_learning_and_innovation_network/

Local Harvest
Locate farmers markets, family farms, community supported agriculture (CSA) and other sources of 
sustainably produced food.
localharvest.org

Michigan MarketMaker
This interactive mapping system links producers and consumers in Michigan.
mi.foodmarketmaker.com!

Michigan Farmers Market Association
Find the locations of farmers markets across the state.
mifma.org/findafarmersmarket

http://cultivatemichigan.org
http://foodsystems.msu.edu/
http://www.ecocenter.org/food-systems
http://www.msue.msu.edu
http://www.mipotato.com
http://bit.ly/MIfoodhubnetwork
http://foodsystems.msu.edu/our-work/michigan_food_hub_learning_and_innovation_network/
http://localharvest.org/
https://mi.foodmarketmaker.com
http://mifma.org/findafarmersmarket


9

info@cultivatemichigan.org  

H*0"':,*0

Michigan Food and Farming Systems (MIFFS)
MIFFS connects beginning and historically underserved farmers to resource opportunities.
miffs.org 

Natural Resources Conservation Service
This site provides a listing of county and state service offices.
1.usa.gov/1kMidud

Michigan Farm Bureau
Locate the local Michigan Farm Bureau office in your county.
michfb.com/counties

Michigan Agricultural and Commodity Organizations
The Michigan Agricultural Commodity directory lists the locations of and contacts for the agricultural 
commodity organizations in Michigan (updated October 2014).
1.usa.gov/1msHb5c

Michigan Organic Food and Farming Alliance (MOFFA)
Visit this site to download “MOFFA’s Guide to Michigan’s Organic and Ecologically Sustainable !
Growers and Farms.” 
moffa.net/farm-guide.html 

Certified Naturally Grown
This site provides a current list of certified small-scale, direct-to-market farmers and beekeepers !
who use natural growing and harvesting methods in Michigan.
certified.naturallygrown.org/producers/list/227/MI

4,73(.18"936:371."4,5(%)6,5"

U.P. Food Exchange
This group connects local food activity within three regions (Eastern, Central and Western) of the Upper 
Peninsula and coordinates local food efforts between the regions.
upfoodexchange.com

Taste the Local Difference
From the Michigan Land Use Institute, this resource connects consumers in northwest Lower Michigan to 
local food and farms, restaurants and businesses.
localdifference.org

H*0"':,*0%>":%N(1-(1<%R(#L%N",$@%2$:?*:0Q%P"1#(1'*)

mailto:info%40cultivatemichigan.org?subject=
http://www.miffs.org
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
https://www.michfb.com/MI/mfb/countyfarmbureaumap.aspx
http://www.michigan.gov/documents/mdard/April_2012_Commodity_Directory_382456_7.pdf
http://www.moffa.net/farm-guide.html
https://certified.naturallygrown.org/producers/list/227/MI
http://upfoodexchange.com/
http://localdifference.org
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Potatoes are a versatile vegetable. 
Dishes that feature potatoes lend 
themselves to tasty combinations 
with other vegetables and sources of 
protein. From family favorites to dishes 
from around the world, potatoes are 
a key ingredient in institutional food 
service programs. 

=1<:*)(*1#0

1 ½ pounds Michigan red skin potatoes, !
size A (or golden potatoes)

2 tablespoons vegetable oil

½ teaspoon kosher salt

%
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½ cup nonfat Greek yogurt, plain

1 teaspoon ranch dressing seasoning mix

2 tablespoons cooked bacon, chopped

½ cup shredded low-fat cheddar or !
cheddar jack cheese

2 tablespoons scallions, thinly sliced

%
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½ cup nonfat Greek yogurt, plain

1 tablespoon hot wing sauce !
(like Texas Pete or Red Hot)

½ cup shredded low-fat cheddar or !
cheddar jack cheese

2 tablespoons scallions, thinly sliced

%

E(:*,#("10

Thoroughly wash potatoes. Slice potatoes into ⅜-inch planks. Toss in 
bowl with vegetable oil and salt until lightly coated. In two separate 
bowls, mix together yogurt and ranch seasoning mix for the ranch 
topping and yogurt and hot wing sauce for the Buffalo topping.

Arrange potato slices in a single layer on a cookie sheet. Bake at 
375°F until slices are beginning to brown and are cooked through. 
Remove from oven and flip each piece. Chill until ready to top.

Assemble the bruschetta. Place a dollop of yogurt sauce in the center 
of each slice. Sprinkle with cheese, bacon (ranch only) and some 
scallions. Bake at 375°F until heated through and cheese is melted.

Garnish with remaining chopped scallions and a squirt of 
remaining yogurt sauce.

Yield: 5 servings

1 serving = 2 slices

 
 Recipe courtesy of Elissa Penczar, Chef Instructor, and 

the culinary students from the Catering and Culinary 
Management Program at Muskegon Area Career Tech 

Center, Muskegon Intermediate School District.

H$1,L%$1)%C'>>$@"%!"#$#"%C:'0,L*##$
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12 pounds + 8 ounces Michigan !
yellow potatoes

1 gallon canned coconut milk

3 tablespoons Thai red curry paste

1 gallon water

2 pounds + 3 ounces yellow onion, !
diced into ¼-inch pieces

1 pound + 6 ounces red bell peppers, !
diced into ½-inch by 1-inch pieces

1 pound + 6 ounces green bell peppers, 
diced into ½-inch by 1-inch pieces

3 tablespoons salt

3 tablespoons brown sugar

1 quart fresh cilantro, chopped

%

E(:*,#("10

Scrub the potatoes and cut into ½-inch dice. Place in a container 
or bowl, cover with water to prevent discoloration and set aside. 

Add the coconut milk to a large stockpot, steam-jacketed kettle 
or tilt skillet. Bring to a simmer over medium heat and stir in the 
red curry paste. Cook for about 1 minute. Stir in the water. Drain 
the diced potatoes and add to curry sauce. Bring to a simmer and 
cook until the potatoes are almost tender, about 10–15 minutes. 
Internal temperature should reach at least 135°F. 

When the potatoes are almost tender, stir in the onion, bell 
peppers, salt and brown sugar. Continue to simmer until the 
potatoes become tender, about 5 minutes. 

Transfer curry to full-size 2-inch steam table pans for service. Hold 
hot at or above 135°F. 

Serve 1-cup portions topped with ½ tablespoon fresh cilantro.

To make this a complete meal, consider serving with cooked brown 
rice and chicken or tofu.

Yield: 50 servings

1 serving = 1 cup

One serving provides ½ cup starchy vegetable and ¼ cup 
other vegetable

 
 Recipe courtesy of the Potatoes Raise the Bar initiative 

through the United States Potato Board.

mailto:info%40cultivatemichigan.org?subject=
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6 pounds small Michigan red potatoes

2 pounds + 12 ounces (7 ½ cups) !
black beans, cooked, rinsed

12 ounces (4 cups) green onions, !
thinly sliced

12 ounces (4 cups) red bell pepper, diced

6 ounces (1 cup) dill pickles, chopped

⅔ cup vegetable oil

½ cup + 2 tablespoons lime juice

1 tablespoon ground cumin

1 tablespoon garlic powder

1 teaspoon salt

1 tablespoon liquid smoke

1 ½ teaspoons ground black pepper

%

E(:*,#("10

Cut potatoes into halves or quarters, depending on size, to make 
bite-size pieces. Place potatoes in a stockpot and fill with cold 
water to cover by 1 inch. Bring to a low boil and immediately 
reduce heat to a medium simmer. Cook until the potatoes are 
tender. Test a few pieces by tasting them. 

When tender, drain potatoes and place in a full-size 4-inch steam 
table pan. Use 2 pans for 48 servings. Stir in the black beans, green 
onions, red bell peppers and dill pickles.

Combine the vegetable oil, lime juice, cumin, garlic powder, 
liquid smoke and black pepper in a medium bowl or blender. 
Whisk or blend until well combined. Pour the dressing over the 
warm potatoes and gently stir until well combined. Cover the pan 
partially and refrigerate until chilled to 40°F, at least 2 hours or 
overnight. Hold at or below 40°F until ready to serve.

Yield: 48 servings

1 serving = ½ cup

One serving provides ¼ cup starchy vegetable and 1/8 cup 
beans/peas

!
 
 Recipe courtesy of the Potatoes Raise the Bar initiative 

through the United States Potato Board.

http://cultivatemichigan.org
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5 pounds + 3 ounces Michigan !
yellow potatoes

2 pounds red bell peppers

2 pounds green bell peppers

1 pound + 6 ounces red onion

½ cup vegetable oil 

1 tablespoon + 1 teaspoon dried rosemary

2 teaspoons salt

1 teaspoon ground black pepper

E(:*,#("10

Preheat oven to 375°F. Scrub potatoes and cut them into !
1-inch dice.

Cut the bell peppers and red onion into uniform 1-inch pieces.

Combine the diced potatoes, red bell peppers, green bell peppers 
and red onion in a large bowl. Drizzle with oil and add the 
rosemary, salt and pepper. Mix the vegetables until evenly coated 
with oil and spices. 

Place on parchment-lined sheet pans in a single layer, leaving 
space between the pieces of vegetables so as to not crowd the 
pans. This will allow the vegetables to roast and caramelize instead 
of steam (if they were too crowded). Roast in the preheated oven 
20–25 minutes or until they are browned and tender. Internal 
temperature should reach at least 135°F. 

Hold hot at or above 135°F until service. Serve ½-cup portions.

Yield: 50 servings

1 serving = ½ cup

One serving provides ¼ cup starchy vegetable and !
¼ cup other vegetable

 
 Recipe courtesy of the Potatoes Raise the Bar initiative 

through the United States Potato Board.

mailto:info%40cultivatemichigan.org?subject=
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12 pounds Michigan russet potatoes

1 quart milk, 1% low-fat

1 ½ teaspoons garlic powder

1 ½ teaspoons salt

6 pounds + 5 ounces raw !
ground beef, 85/15

1 ¼ cups onions, diced

3 tablespoons chili powder

2 tablespoons cumin

1 tablespoon oregano

1 ½ teaspoons garlic powder

1 teaspoon salt

3 cups frozen yellow corn kernels

2 quarts + 2 cups crushed canned tomatoes

1 pound + 8 ounces !
canned green chilies, diced

1 pound + 9 ounces reduced-fat !
shredded cheddar cheese

Yield: 50 servings

1 serving = ½ cup

One serving provides ½ cup 
starchy vegetables and 2 ounce 
equivalent meat/meat alternative.

%
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Scrub and peel the potatoes. Cut into quarters and place in a 
perforated steamer pan, large stockpot, tilt skillet or steam-
jacketed kettle. If using a steamer, steam until the potatoes are 
tender. If using a stockpot, tilt skillet or kettle, cover with cold 
water, bring to a boil, and then reduce heat to a simmer. Continue 
to simmer until the potatoes are tender, about 20 minutes. 
Internal temperature should reach at least 135°F. Drain the 
potatoes and set aside.

Combine the milk, garlic powder and salt in a saucepan and heat 
to 135°F. Set aside. Place the potatoes in the bowl of a floor mixer 
and mash using the mixer’s paddle attachment. Stop mashing 
when the potatoes are broken apart but not completely smooth. If 
no mixer is available, mash potatoes using a potato masher. Pour 
in the warm milk mixture and continue to mash the potatoes until 
smooth with a few lumps.

Brown the ground beef in a large sauté pan, tilt skillet or steam-
jacketed kettle. Add the diced onions and continue to cook until 
the onions are softened. Stir in the chili powder, cumin, oregano, 
garlic powder and salt. Add the corn, crushed tomatoes and green 
chilies, and bring the meat to a simmer. Continue to cook 10–20 
minutes, partially covered, stirring occasionally. Divide evenly 
between full-size 2-inch steam table pans. For 50 servings, use 
2 pans; for 100 servings, use 4 pans. Top the beef mixture with 
mashed potatoes, dividing evenly between each pan, and spread 
to the edges. 

Divide the cheese evenly between each pan, sprinkling over the 
potatoes. Bake in a preheated 400°F oven for about 15 minutes, or 
until the potatoes are lightly browned and the filling bubbles. Hold at 
or above 140°F until service. Cut the contents of each 2-inch pan in 
5-inch by 5-inch portions for 25 even portions per pan.

 
 Recipe courtesy of the Potatoes Raise the Bar initiative 

through the United States Potato Board.

!"#$#"%H*,(/*0
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Cultivate Michigan is a project of the Michigan Farm to Institution Network (MFIN). 

MFIN is a space for learning, sharing and working together to get more !
local food to institutions. In 2014, MFIN launched Cultivate Michigan, !

a local food purchasing campaign designed to help farm to institution programs 
grow and track progress. We aim to meet the Michigan Good Food Charter !

goal of 20% Michigan food to institutions by 2020. 

The Michigan Farm to Institution Network is co-coordinated by MSU Center for 
Regional Food Systems and Ecology Center, with support from MSU Extension.

To learn more and join the network, visit our website: &
mifarmtoinstitution.org

Center for
Regional Food Systems

!"#$#%&
!"#$"%
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PROJECT TITLE:  Growing A Food Safety Culture with Beginning Farmers 

PARTNER ORGANIZATION: Michigan Food & Farming System (MIFFS) 

PROJECT SUMMARY (200 words) 

This project explored the benefits of developing a Food Safety Culture with beginning farmers, 

leveraging existing conservation services for risk management technical assistance and 

identified ongoing educational needs.   Working on two incubator farms, Tilian Farm 

Development Center and the Women-in-Ag Farm at Genesys Hospital, MIFFSs offered a 

voluntary, specialty crop food safety pilot.  We connected Incubator farmers with local 

Conservation Districts to identify MAEAP as a starting point to learn about basic record 

keeping and standardized practice compliance. Additional food safety educational needs were 

documented and we worked with local partners at MSU Extension and MDARD to develop 

trainings and resources to enable producers to comply with FSMA. Incubator farmers were 

provided a stipends for food safety farm upgrades in exchange for beginning to create a Food 

Safety Plan and engaging their peers in conversations about on farm food safety. This project 

enabled food safety educators to be proactive with a pilot group of next generation of farmers, 

preparing them to address evolving food safety requirements before being confronted with 

market constrictions. It also helped to identify the overlap between on farm food safety, 

conservation, existing services that can be enlisted for assistance and highlighted additional 

education needs.   

PROJECT PURPOSE 

MIFFS continues to look for innovative and effective methods for educating smaller-scale and 

collective specialty crop growers on food safety practices/systems.  To date, the most effective 

strategies involve farmer-to-farmer, on-farm workshops.  This feedback has been given to us 

in evaluations, and through comments from attendees at both on-farm workshops and at the 

Michigan Family Farms Conference.  We were also privy to a membership survey out of Iowa, 

conducted by Practical Farmers of Iowa that stated the same conclusion:  On-farm, farmer-to-

farmer education is an extremely effective and desired delivery strategy.  At the same time, 

one of the biggest challenges is to find the additional time and money to teach and implement 

these best practices when a specialty crop producer is already fully immersed in their 

business.  In parallel to the expanding food safety requirements, the country has an aging 

farmer population and is struggling to educate new farmers, many of whom did not grow up on 

a farm and for whom everything they do is new!  MIFFS has chosen to follow a national trend 

of offering these beginning farmers, both socially privileged and socially disadvantaged 

individuals, “incubator” opportunities to learn, test their growing skills, and integrate marketing 

into their growing businesses. MIFFS proposed to teach and practice food safety compliance 

with new incubator farmers on two, MIFFS managed incubator farms, Tilian Farm 

Development Center and the Women-in-Ag Farm at Genesys Hospital.  Farm managers 

coordinated and connected food safety specialists with the incubator farmers, to introduce and 

educate them on food safety specialty crop best practices.  These specialty crop incubator 

farmers demonstrated to other beginning farmers in their networks (but not currently on the 

incubator farms) what they have learned and how they are initiating these practices into their 

daily work and food safety plans.  Our overarching goal was to begin growing a beginning 

farmer food safety culture that spends less energy on trying to survive as an exempt food 



 
 

safety enterprise and more energy on scaling up their operations with food safety compliance 

fully integrated into their daily practices.  A “food safety culture” is not an easily measureable 

entity, but it is a critical one for specialty crop producers to embrace.  According to Frank 

Yiannas, author of Food Safety Culture:  Creating a Behavior-Based Food Safety Management 

System (2009) and Past President of the International Association for Food Protection (IAFP), 

“ . . . if you look at foodborne disease trends over the past few decades, it’s clear to me that 

the soft stuff is still the hard stuff.  We won’t make dramatic improvements in reducing the 

global burden of foodborne disease, especially in certain parts of the food system and world, 

until we get much better at influencing and changing human behavior (the soft stuff).”  The 

measurements of success for these incubator beginning farmers was measured by their 

adoption of food safety practices into their farm plans, knowledge of the information within the 

Michigan Safe Food Risk Assessment Tool, and the attendance and engagement of other 

beginning farmers to discuss food safety.  All those measurements together will help Michigan 

build a beginning farmer food safety culture. 

This project builds upon multiple previously funded Specialty Crop Block Grant projects, dating 

as far back as 2010. MIFFS has focused SCBG funding on food safety since the development 

of the Michigan Safe Food Risk Assessment. We have utilized funding to pilot the tool, 

successfully implement the first Group Gap Pilot in the US that focused on small scale 

diversified farms, conducted training needs assessments around food safety, established the 

Michigan Statewide Food Safety Work Group, piloted educational & outreach efforts, 

developed a logic model for the statewide Food Safety workgroup to drive collaborative 

education for the state and consulted on findings and successes at a national level with other 

organizations. This project was an essential to piloting existing educational strategies 

(developed under previous grants) and identifying additional training needs & gaps in existing 

programs to ensure specialty crop producers successful adoption of best practices for food 

safety.  

PROJECT ACTIVITIES: 

Final Activities Report from Plan of Work 
 

Project Activity Who Timeline 
(Month/Year)  

Status 

Introduce importance of food safety Michelle ND October 2015 Completed 

Benchmark food safety knowledge using 
Safe*Food*Assist tool 

Stefanie 
Stauffer & WIA 
farm manager 

October-
November 
2015 

Completed 
April 2016 

Introductory session on food safety 
requirements & issues 

MAEAP 
Genesee 
County 

October-
November 
2015 

Completed 
June & August 
2016 

Introductory session on food safety 
issues & 
requirements 

MAEAP 
Ann 
Arbor 
technicia
n 

October-
November 
2015 

Completed 
August 2016 

Initial food safety sessions at both 
incubator 
sites ~ reviewing basic steps for 
developing a food safety plan 
when working in a collective (1-2 
visits per site) 

MSUE & 
MAEAP 

November – 
April 
2015 

Completing 
October 2016 



 
 

Facilitate discussion of food safety 
commitments and goals with 
incubator farmers 

Michelle 
ND 

February-April 
2016 

Completed 
April 2016 

Incubator farmers develop 2016 
production 
plans, integrating food safety best 
practices 

All 
working 
with 
Stefanie 
Stauffer 
& WIA 
Farm 
Manager 

February-April 
2016 

Completed 
February 2017 

Work through the 
Safe*Food*Assist tool 

Regional 
MAEAP 
techs 

April-July 2016 Completed 
July 2016 

Second food safety training, 
incubator farmers 
each invite 5 additional beginning 
farmers (1 visit per site) 

Phil 
Tocco 
and 
Filiberto 
Villa 
Gomez 

July – 
September 
2016 

Completed 
March 2017 

Incubator farmers demonstrate 
their food 
safety practices to additional 
invited beginning farmers 

Participat
ing 
incubator 
farmers 

July - October 
2016 

Completed  

Beginning farmers present at 2017 
MFFC 

Subset of 
incubator 
farmers 

January 2017 Completed 

Re-evaluate food safety knowledge 
~ compare 
to initial benchmark 

Stefanie 
Stauffer 
& WIA 
Farm 
Manager 

February 2017 Completed 
March 2017 

Process project invoices, financial 
reporting 

Sheila 
Patrick 

ongoing Completed 

Document grant activities, assess 
results, and 
prepare grant reports 

Kristen 
Miller & 
Michelle 
ND 

ongoing Completed 

 

 

GOALS & OUTCOMES ACHIEVED: 

1. Develop food safety best practice awareness within two groups of beginning 

farmer collectives. 

In April 2016, Group interviews and Food Safety Pre-tests were conducted with 10 

Incubator Farmers to create a benchmark for existing knowledge about On-Farm Food 

Safety. Pretests (attached in appendix A) identified the following areas of focus needed for 

trainings during the project: 

a. Basic Record Keeping for farm management, harvest and sales 

b. Connection to existing resources: Group Gap, Extension, Conservation Districts, 

MAEAP, USDA, Family Farmed, National Sustainable Ag Coalition 

c. Nutrient and pollutant cycles on the farm (Environmental Regulations and Right to Farm 

Compliance) 

d. Worker Hygiene 



 
 

Workshops Created to address these focus areas are included in the table below (Sign-In 

sheets attached in Appendix C) 

SCBG Food Safety Workshops   

Date Location Topics Covered Attendees 
April 2016 Tilian Farm 

Development Center 
Food Safety Pre Test, discussion of exiting 
knowledge and participation expectations 

12 

June 3-4 Fenneville Research 
Station 

Food Safety for Hispanic producers  23 

June 2016 WIA Farm 
Development Center 

Record Keeping for MAEAP, water and 
compost testing 

2 

June 24, 
2016 

WIA Farm 
Development Center 

MAEAP Verification with MDARD and 
Genesee Conservation District 

2 

August 
10, 2016 

Tilian Farm 
Development Center 

Record Keeping workshop with 
Washtenaw Conservation District  
Notes: Farmers did not understand basic 
record keeping requirements for fertilizer 
& pesticide use, soil sampling or water 
management. This workshop was 
instrumental in providing farmers training 
about record keeping requirements. 
Needs: Additional training on harvest, 
traceability and business record keeping 

8 

October 
13, 2016 

Tilian Farm 
Development Center 

Food Safety for Beginning Farmers 
Workshop 
Note significant confusion about 
differences in requirements for GAP & 
FSMA. Farmers need more instruction on 
record keeping for nutrient management 

16 

October 
17, 2016 

Flint Farmers Market 
(WIA Farm 
Development Center) 

Food Safety for Beginning Farmers 
Workshop 

10 

December 
6th, 2016 

Grand Rapids, GLEXPO Customizing Your Crops for Specific 
Buyers 

22 

February 
4th, 2016 

Marshall, MI Michigan 
Family Farms 
Conference 

Leveraging Environmental Stewardship 
for Food Safety on the Farm 
Record Keeping for Risk Management 

300  
26 
21 

March 12, 
2017 

Tilian Farm 
Development Center & 
MSU Extension 

Food Safety Plan & SOP Workshop 8 

 

   



 
 

Food Safety Prost-Tests administered in October 2017 (Attached in Appendix B) showed 

improvement in knowledge of around Food Safety Practices among all farmers.   

2. Engage 15 beginning incubator farmers in an individual Food Safety assessment 

of their incubator enterprise & initiate the development of a Food Safety plan for 

each enterprise. 

As of March 2017, 10 incubator farmers and 5 beginning farmers have developed SOPs 

and have completed a rough draft of individual on Farm Food Safety Plans. We did not 

have 15 incubator farmers and opened stipend eligibility to other beginning specialty 

crop farmers that regularly attended workshops.  

 

   
Tilian Food Safety Plan Workshops 2017 

 

This workshop proved instrumental in identifying the ways MAEAP had prepared 

beginning farmers for writing food safety plans. During this workshop Tilian Incubator 

farmers used the Family Farmed Website to create food safety plans and pointed out 

that MAEAP had taught provided them with resources to develop: 

 

 Nutrient Management Records 

 Water Quality Management Systems 

 Isolate contaminates 

 Irrigation Records 

 Assess & Identify Risks using MAEAP Bulletins & the Michigan Safe Food Risk 

Assessment 

 

3. Promote the growth of a beginning farmer food safety culture, transmitted from 

beginning farmer to beginning farmer. 

Farmers in Ann Arbor and Flint have both adopted a culture of food safety in to their farm 

operations. Farm Managers reported a drastic increase in conversations about food safety, 

Discussion about incorporating SOPs into the Collaborative Farm Management Manual at 

Tilian and requests for additional food safety trainings. We estimate that incubators & 

beginning farmers participating in this project reached approximately 102 additional farmers 

through direct conversations, newsletters, presenting at the conference and community 

events and posts on social media. We have included examples of some of their effort in 

this report.  



 
 

   

 



 
 

Food Safety Workshop Attendance & Farmer Outreach 

Date Workshop/Outreach Attendees 

April 24 2016 Tilian Facilitated Food Safety Discussion 12 

June 3-4 Hispanic Food Safety Workshop Fenneville 23 

August 23 2016 Tilian Record Keeping workshop - MAEAP 8 

October 13 2016 Tilian On Farm Food Safety Workshop 11 

October 17 2016 Flint- WIA Food Safety Workshop  9 

October 26 2016 NIFTI Field School – Managing Farm ecology for Food 
Safety Presentation 

8 

October 27 2016 Tilian Conservation & Food Safety Tour NIFTI Field 
School 

31 

December 2016 GLEXPO Growing Customized Crops for Specific Buyers, 
Meet the Buyers & exhibiting 

249 

December 2016 MAEAP Food Safety Overlap Brochure Copies Distributed 750 

January 2017 Northern Michigan Small Farms Conference 150 

February 2017 Michigan Family Farms Conference 300 

March 2017 MAEAP Food Safety Overlap Brochure Copies Distributed 500 

March 2017 Farmer to Farmer Outreach 102 

 

Total Farmers Reached Through Workshops = 150 

Additional Farmers Reached through Outreach & Demonstration = 2082 
 

 

   
Tilian and WIA Farm Development Center MAEAP Verifications 2016 

BENEFICIARIES 

This project benefited beginning and underserved specialty crop farmers with the majority of the work taking 

place in Washtenaw and Genesee counties. Roughly 80% of the growers that participated in this project qualify 

as limited resource producers who have been farming less than 10 years. It also served veterans, women, 23 

Spanish speaking producers and farmers of color in both rural and urban settings.  

Total Farmers Reached Through Workshops = 150 

Additional Farmers Reached through Outreach & Demonstration = 2082 



 
 

Farmers benefited by receiving technical assistance tailored to individual farm businesses and financial 

assistance. This allowed them to continue to grow profitable farm business and plan for growth by accessing 

new markets with food safety requirements. It also helped them engage with the existing specialty crop farming 

community and create valuable partnerships with their peers and local businesses in the food chain.  

LESSONS LEARNED 

 Record Keeping is a major barrier to on farm food safety risk reduction and beginning farmers in 

general. We find this to be especially true for beginning farmers that do not come from 

multigenerational farms. Working with MAEAP/Conservation Districts to host MAEAP Phase 1 Record 

Keeping trainings has proved an excellent starting point for beginning farmers. Farms that have already 

worked with a MAEAP Technician or are certified Organic do not find record keeping as daunting 

o Trainings on Record Keeping for traceability and SOP development compliance will continue to 

be needed by this community 

o Without using MAEAP as a jumping off point for technical assistance, Food Safety trainings 

would be much more difficult and seem overwhelming to farmers. Working with MAEAP Techs 

allows us to break record keeping down into phases 

 Right to Farm & MAEAP Record Keeping 

 Traceability and SOP Record Keeping for Food Safety 

o It helps producers address the following areas required by FSMA & GAP. Farmers identified 

having learned about these practices though MAEAP even though Food Safety was not 

mentioned by the MAEAP technician.  

 Development water management quality systems 

 Nutrient Management & Recordkeeping 

 Pest Management, storage and record keeping 

 Livestock Manure & Compost Management and record keeping 

 Basic Record Keeping 

 

 Farmers have different training needs and risk reductions requirements for FSMA and for GAP. Gap 

requires a greater number of risk reductions & practices implemented for compliance than FSMA. 

Trainings evolved to be focused on SOP creation to be less overwhelming and aid farmers that don’t 

want to go on to GAP certification. A way to clearly and easily explain the differences between GAP and 

FSMA requirements will be very important moving forward. This is something the Statewide Food Safety 

Workgroup plans on working on this year.  

o FSMA only Requires SOPs 

o GAP Requires Full Food Safety Plan 

 Group GAP certification appears to be preferred to solo GAP certification by beginning and smaller 

diversified farms. There are several regions in the state participating in the Michigan Group Gap 

Network and obtaining certification.   Farmers in our networks are currently participating in Group Gap 

in the greater Lansing area, Kalamazoo, Ann Arbor, Detroit and there is interest among Hispanic 

Growers in SW MI.   

 Farmers need additional training in post-harvest handling and processing. Michigan has done very little 

work on training for post-harvest to date and it has been identified as priority training development 

area moving forward by the statewide Food Safety Workgroup. 

 One of the most valuable lessons we learned during this project is in relation to Spanish speaking 

specialty crop producers. This year we discovered that with in the Hispanic community from Mexico 

there are three separate cultural groups from 3 different regions in Mexico.  Growers within the 

Hispanic community function fairly isolated from the rest of the Ag community and with current political 



 
 

climate we see this trend increasing. We recently learned that the three cultural groups within the 

Hispanic community are also isolated from each other and will remain so due to cultural norms and 

varying work styles. This was the major reason why Farmers on The Move, the Spanish Speaking 

cooperative dissolved. All three cultural groups were represented in the coop and they proved unable to 

successfully work together and cross cultural barriers. This was a major realization for our organization. 

We also discovered the following 

o With labor shortages blueberry growers have a tendency to move towards mechanized harvest. 

This reduces their profit margins by roughly 90% and requires significantly increased acreage to 

keep business running and make a profit. Many of the larger blueberry farmers are retiring due 

to increased labor concerns and are selling off portions of land to fund their retirement.  

o Most Hispanic producers have had limited computer training/access and function largely with 

handwritten records if records are kept. Lack of email and internet use requires intense one-on-

one outreach and follow up in order to engage producers in trainings and programs. They do 

not use the internet to access information and require printed materials and interactions with 

educators.  

o Most growers do not have a separate checking account for the farm business and work full time 

jobs, on top of farming full time to avoid needing to access credit, which they do not have the 

history or records to obtain. Most Hispanic growers work 12-14 hour days between farming and 

off farm jobs. Harvesting becomes a family event on the weekend and on evenings. We plan on 

interviewing a couple of the retiring Hispanic growers to gain better insight and 

recommendations for working with this community moving forward.  

 

CONTACT PERSON 

Jennifer Silveri, Director of Field Operations  (517)709-8268 office 

jen@miffs.org 

ADDITIONAL INFORMATION 

Outreach Materials Created Through This Project 
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Project Title: Development of Innovative Weed Control Programs for Michigan 
Nurseries 
 
Partner Organization: Michigan Nursery & Landscape Association 
2149 Commons Parkway, Okemos, MI  48864 
 
PROJECT SUMMARY 

The tremendous efficacy and duration of efficacy that we received with just one dormant 
application, allowed us to change the original protocol of applying two subsequent herbicides, to 
only one, additional application on July 19, 2016 at Northland Farms (NF) and Gardens Alive 
(GA).  No additional applications were conducted at Lincoln Nursery, as some treatments were 
still commercially viable at 9 months after application (MAT).  Although, we changed from the 
original protocol, our outcomes targets and performance measures were all exceeded and in 
only one case did we fall short by 19%.  In this one case we achieved a 56% reduction in weed 
growth, when shooting for a 75% reduction, over the entire year- long program.  However, few 
growers would be unhappy with a 56% reduction!!  We attribute the majority of our success to 
the novel application timing or Dec. 14, 2015 and the use of Marengo 15 oz in this period 
followed as a 2nd application with SureGuard 8 oz or SureGuard 12 oz followed by Marengo 7.5 
oz or SureGuard 8 oz.  Both of these herbicide performed exceptionally as mid-December 
applications and helped with residual control into the 2nd application.   

 
PROJECT PURPOSE 

The objectives of this trial were to evaluate over the top (OTT) use of various non-
traditional pre- and post- emergence herbicides on early winter dormant ornamentals, followed 
by in-season advanced pre-emergence herbicides attending to mode of action (MoA) rotation, 
long-term efficacy and minimal phytotoxicity. Success was measured quantitatively as > 75% 
reduction in weed biomass, at the project’s conclusion, and by less than 20% crop injury of any 
kind.  These measures were accomplished by harvesting weed biomasses from control areas 
(no herbicides) versus treated areas and calculating change in growth index values (initiation of 
trials – project completion) for the various crop.  This project addressed the discrepancy 
between how herbicides are usually studied and what a MI nursery growers requires.  
Herbicides are studied as points in time applications; however, nursery growers apply 
consecutive applications in a season-long herbicide program.  The issues of what impact 
sequential applications, over a cropping cycle, have on the crop, and weed control based on the 
timing of the application were addressed.  Also, due to the severity of weed infestations, 
following years of economic downturn, this project was timely and of great importance in 
restoration and recovery of high-value crops that were neglected in the downturn and now are of 
high- and augmented-value. This study was the culmination of the years of research and of 
previous SCBGs including: 791N1300090 - Addressing Foremost Weed Control Issues for MI 
Nursery & Landscape Industries; 791N2200136 – Major Weed Control Issues in MI Nurseries; 
and, 12-25-B-1468 – Weed Control in Specialized and Traditional MI Nursery Crops. These 
previous projects were the basis for propose ten season long programs for MI nursery crops 
and weed issues.   
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PROJECT ACTIVITIES 
 During the course of this project we conducted two herbicide applications to eight crops 
at three nurseries (one dormant and one mid-season); we conducted 8 evaluations; performed 
two measures of growth (one with full weed biomass collections, including timings of weeding, 
and both including measures of stock to calculate volume of growth increases), volume is a 
preferred way to evaluate quality and not just growth increases.) In total ten technical 
presentations were given re the successes of this project, four trade articles were published and 
one PowerPoint was downloaded to our website for an estimated outreach to 35,210 program 
beneficiaries. The outreach of this project has been beyond the reach of MI nursery growers 
and has assisted specialty crop growers in other states in the Midwest.  Of course, enhancing 
the specialty crop industry in the region only benefits the specific state, for as the region’s 
economy goes, so goes the state. 
 
GOALS AND OUTCOMES ACHIEVED  
Bench Mark, Target #1 and Performance Measure #1 and 2: Meet - Surveys were conducted at 
each participating nursery in Nov. 2015 providing us with their current weed control programs.  
The control programs were designated into four categories: non-existent or nil (Lincoln 
Nurseries); non-aggressive (Northland Farm); mildly aggressive (Zelenka); and, aggressive 
(Bay Landscaping).  Random sampling on fields for weed biomass calculations were collected 
in Dec., 2015 before any applications and initial growth measures. Starting heights and calipers 
were collected for the B&B operations (Lincoln and Bay Landscaping), and growth index values 
were collected and calculated by field and site at liner operations (Lincoln and Zelenka). One 
MNLA magazine trade article re current practices and problematic weeds was published in 
March. 2016 for the May/June magazine issue (see Appendix A – in Additional Information).  
 
Bench Mark #2: Exceeded – Due to the success of the dormant applications a second 
application in March 2016 was not required; therefore, activities were performed in Bench Mark 
#3. In the spring up to June 30, 2016 three evaluations were conducted and averaged. 
 
Bench Mark #3, Target #2 and 3 and Performance Measure #2 and 3:  Exceeded - Before the 
second (July 19, 2016) application random sampling of field sections for weed biomass 
calculations in control and treated plots were performed. Growth index (GI) (which is a measure 
of plant volume) values were collected and calculated by field and site at liner operations 
[Northland Farms (Table1) and Zelenka (Table 3)]. Heights and calipers were not collected for 
the B&B operations at Lincoln (Table 2) as dormant applications were still providing above 
commercial control.  Bay Landscaping at Bay City, MI had been discontinued due to expenses 
after three weeks following application and is not included in this report.  The GI calculations, 
plus the four evaluations conducted after the 2nd application, indicate targets 2 and 3 had been 
exceeded after one application. Greater than 80% and 70% reductions in weed biomass at 
Northland Farm in Thuja and Euonymus, respectively (Table1) and >80% reductions in weed 
biomass at Zelenka in Buxus (Table 3).  To meet performance measures 2 and 3, we wanted a 
total increase in crop growth of 20% before the second application.  Again, we surpassed our 
performance measures with crop growth increases of 56.7%, 124.5% corresponding to the 80% 
and 70% reductions in weed biomass at Northland Farm in Thuja and Euonymus, respectively 
(Table 1).  The Buxus at Zelenka increased in growth volume by 103.8% corresponding to the 
86.8% reduction in weed biomass with the Barricade + Gallery SC application (Table 3).  
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 The Syringa and Euonymus at Zelenka increased in volume by 24.8% and 37.7%, 
respectively (Table 3).  Unfortunately, both crops were hand-weeded due Zelenka’s change of 
ownership that was occurring in this period. These hand weeding events prevented the 
calculation of corresponding weed biomass reductions with the increases in growth.   
 

No growth or weed biomass calculations were done for Lincoln as after 33 weeks or 8 
months following dormant applications (Table 2).  At 8 months after treatment no, two and one 
treatment in the Kentucky Coffeetree, ‘Autumn Blaze’ Maple and ‘Red Jewel’ Crabapple, 
respectively, were still providing commercially acceptable weed control.  Leaving these 
treatments to run their course at Lincoln, helped later with us understanding some of the 
interactions of 2nd applications with the 1st at other sites.   

 
In summary, of eight remaining crops, after only one application of herbicide, at the three 

nurseries, six crops shared a top treatment for reducing weed growth and correspondingly 
increasing crop growth.  This top performing crop in 6 of 8 crops was Lontrel + Marengo SC 
applied dormant in Dec. 2016 (Table 1, 2 and 3).  The only two exception crops were the Buxus 
and Euonymus at Zelenka (Table 3).  In these two crops the best performing treatment was 
Tower + Barricade (Table 3).  We attribute this divergence to the predominant weed species in 
these two Zelenka fields of Mugwort or Artemisia vulgaris.  The Tower (as a shoot inhibitor) 
seemed have some superior efficacy with this weed.  This finding will be built upon in our 2016 
SCBG studies. In addition, we out-performed, performance measure #1, with one extra MNLA 
magazine article being published in their July/August issue.  Furthermore, four presentations 
were given to national representatives of the specialty crop sector at trade and scientific 
conferences including, Cultivate 2016, ASHS and ISHS in this period (see Appendix A - in 
Additional Information).  

 
Bench Mark #4, Target #4 and Performance Measure #4: In terms of performance measure #4, 
two additional MNLA magazine articles published in the Sept/Oct and Nov/Dec. 2016 issues.  
This exceeded the performance measure #4 since no article publications were required in this 
period.  Moreover, two presentations were given to state representatives of the specialty crop 
sector at the Michigan Nursery and Landscape Association, GLTE conference, in this period 
(see appendix A – in Additional Information).    
 

We had targeted to cut weed biomass after the second application compared to the 
control by another 30% for a total weed biomass cut of 75% over the year-long program.  Again, 
we had reached this 75% target with the Thuja and Euonymus at Northland Farms (NF) with 
reduction in weed biomass before the second application of 82 – 96% and 72 to 31%, 
respectively, after the first dormant application only(Table 1).  However, using the rating scores 
for efficacy we did achieve additional cuts in weed biomass of another 10 to 30% compared to 
the control (Table 1) after the 2nd application. We also achieved our 4th performance measure(s), 
of an additional 10% crop growth increase and weed control cost reduction by 10%, versus 
hand-weeding (Table 1).  Unfortunately, only the Euonymus at Northland could be used to 
calculate these gains do to hand weeding issues with the one other remaining Northland crop.  
However, two treatments the SureGuard (8 oz/ac) following the Casoron CS(3 gal ai/ac) 
dormant application and the Marengo SC (7.5 oz/ac) following the Basagran + Gallery dormant 
application (each at 1 lb ai/ac) yielded 19.7 and 25.6% growth gains, respectively at NF.   
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Hand weeding timings conducted before the 2nd application, determined that averaged 
across fields and crops, 142.2 grams of weed fresh weight could be hand weeded/ minute.  By 
calculating at $15.00/h for labor, and converting our 6 ft2 plots to represent 43,560 ft2 (or one 
acre plots), we estimated savings in the Euonymus SureGuard (8 oz/ac) following the Casoron 
CS(3 gal ai/ac) dormant application at $435.75/ac versus the controls.  We also liberally 
allocated only 20% of the total field was infested in our $435.75/ac savings.  This 20% or 80% 
reduction was liberal as it considered Zelenka’s current program as delivering this amount of 
weed control (although it was not).  The $436 saving more than paid for the SureGuard at 12 oz 
(~ $150.00/ac) that reaped this saving in hand weeding versus their current program Tower+ 
Pendulum Aqua Cap which is ~100.00/ac.  In summary we exceeded our 10% cut in cost with a 
44% cut in weed control program costs, calculated as: 

$436.00 (hand weeding) + $100.00 (chemical program) minus 2 applications of 
SureGuard at 12 oz/ac (dormant) and 8 oz/ac (in-season) (=$300.00): 

Therefore at $536.00 - $300.00/536 X 100 = 44%/ ac saving are provided. 
 
In addition, this cost saving relies upon the use of a dormant application in Dec. which is 

a down-time in the industry, thus additional labor efficacy gains could be estimated. 
 

Again, we far exceeded our 75% target at Lincoln Nursery with reduction in weed growth 
with only one application, with treatments at 9 MAT providing 80% control (Marengo SC) (Table 
2) in the Acer and one at 80% in the Malus (Marengo SC) (Table 2).  These gains are incredible 
as Lincoln had no field weed control program at the initiation of this study in 2015.  Lincoln staff 
were so amazed by the results that they have whole-hearted embraced Marengo in their fields.  
Taking fields that were infested with weeds to productive, yielding B&B production.  We believe, 
this projects may have saved the field tree growing program at Lincoln.  At trial initiation, Lincoln 
was in a staff void for the field tree nursery program.  Due to staff changes, not even mowing in 
the rows was occurring.  We had to expend significant time hoeing plots around each treatment, 
species, and replication, in order to see the ground and sometimes the trees, and apply the 
treatments.  At the trial, during the March 3 final measures, clean areas, as we had left them in 
Dec. 2015, after hoeing and spraying.  The savings in meeting a 10% reduction in the weed 
program at Lincoln, is not the proper performance measure.  The real performance measure 
should have been saving an entire portion of the business i.e. B&B production.  Therefore, the 
cost saving at this site is worth far more than ½ a million, and far surpasses any 10% reduction 
in weeding costs.  One treatment (Lontrel +Marengo) that had been most effective up to July, 
2016 and even to 9 MAT in the Malus proved in the final measures in 03/03/2017 or 63 WAT to 
assert a cost in growth to the trees (Table 2).  This was also seen in the Acer. For this reason 
the best treatment in terms of weed control and corresponding increase in growth versus the 
control was Marengo SC in all three species at 15 oz/ac.  We saw a non-significant change in 
height at Lincoln with Gymnocladus (Table 2), a 10% increase in height with Acer, and 8.3% 
increase in caliper with Malus with the use of Marengo (Table 2).  This site alone made the 
project a success – it was like a 1 in 50 year test!  
 

Furthermore, we were only short 19% in meeting our overall 75% target at Gardens 
Alive, despite going through many set-backs and changes and hindrances.  One crop provided 
full growth measures before the 2nd application, and one crop had a full set of final measures on 
03/03/2017, the Syringa (Table 3).  Therefore, the Syringa is the only crop we can discuss, at 
this location, in terms of targets and performance measure #4.  We achieved at trial end a 56% 
increase in plant volume with the SureGuard 8 oz/ac following the Lontrel + Marengo SC (7.5 
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oz/ac), a 52% increase with SureGuard (8 oz/ac) following the Casoron CS (3 gal ai/ac) 
dormant application, a 55% increase in growth with SureGuard 8 oz following SureGuard 12 oz 
applied dormant (each at 1 lb ai/ac) at Gardens Alive (Table 3). Associated with these 
reductions in weed growth we had corresponding tremendous increases in growth that far 
exceeded any performance measure set of 112.6% with the SureGuard 8 oz/ac following the 
Lontrel + Marengo SC (7.5 oz/ac) and 110.5% with the SureGuard (8 oz/ac) following the 
Casoron CS (3 gal ai/ac) dormant application (Table 3).  
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Table 1. Northland Farms, L.L.C., West Olive, MI, Development of Innovative Weed Control Programs for Michigan Nurseries 
efficacy means, weed fresh weights, phytotoxicity means, growth index (GI), change in GI from start to second applications, and 
second application to end of study. Percent cut in weed biomass versus control and percent increase in growth of crop are calculated 
to meet the projects outcomes, targets and performance measures.  The trial was initiated on December 14, 2015. 29 WAT 
represents 29 weeks after treatment.  Unfortunately, the Hicks yews (Taxus Xmedia ‘Hicksii’) were removed by Northland Farms at 
21 WAT. No growth index (GI) values could be calculated for this crop.  GI was calculated as GI=Pi (Ht)(r2), where Ht. was final 
height, r was half of the average of W1+W2 (two perpendicular measurements taken of plant diameter or width) and Pi was “π”.  
‘Green Giant’ arborvitae (Thuja (standishii x plicata) 'Green Giant' were planted spring 2015 as three year old liners from Northland 
Farms.  The average GI for ‘Green Giant’ on 12/14/2015 was 553.3 in3.  Unfortunately, final measures of growth could not be 
performed on the Arborvitae as they had been hand weeded by Northland Farm staff after the 17WA2T evaluations and data was felt 
to be corrupted as a result.  Dwarf burning bushes (Euonymus alatus ‘Compacta’) were also planted spring 2015 as three year old 
liners and had an average GI on 12/14/2015 of 64.5 in3. Bolded fresh weed weights indicate treatments with above commercially 
acceptable weed control.  Bolded percentages in the reduction of weed biomass or increase in crop growth indicate treatments that 
far surpassed our targets of 30% cut in weed biomass or 10% increase in growth.  Negative values in % reduction indicate weed 
biomass was reduced and positive values indicate weed biomass was increased by the treatment compared to the control. Positive 
values in the % increase in growth indicate growth was increased and negative values indicate growth was reduced by the treatment 
compared to the control. Final GI’s were calculated for Euonymus and indicated two treatment exceeded the target and performance 
measures of an additional 10% crop growth gain after the second application.  However, several treatments showed an adverse 
effects on growth following the summer applications. In the Arborvitae and Euonymus tables Lontrel was abbreviated to L and 
Marengo SC to M, in combination treatments because of space.  Also Casoron CS was abbreviated to Cas., in these same two 
tables, again for space.  

Hicks Yew (Taxus Xmedia ‘Hicksii’) (6 yr. old) 

Treatment Rate/ac 4 WAT 8 WAT 12 WAT 17 WAT 20 WAT Average 
Control -- snow cover snow cover 10.0aZX 10.0a 10.0a 10.0a 
Tower® + Barricade® 21 oz + 1 lb snow cover snow cover 10.0a 10.0a 10.0a 10.0a 
Lontrel™ 16 oz/ac snow cover snow cover 10.0a 10.0a 10.0a 10.0a 
Certainty® 7.5 fl oz snow cover snow cover 10.0a 10.0a 10.0a 10.0a 
Marengo® SC 15 oz snow cover snow cover 10.0a 10.0a 10.0a 10.0a 
Lontrel™ + Marengo® SC 16 oz + 7.5 oz snow cover snow cover 10.0a 9.8a 9.0a 9.6a 
Casoron® CS 3 gal ai snow cover snow cover 10.0a 10.0a 10.0a 10.0a 
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Barricade® + Gallery® SC 1 lb + 1 lb ai snow cover snow cover 10.0a 10.0a 10.0a 10.0a 
SureGuard® 12 oz snow cover snow cover 10.0a 10.0a 10.0a 10.0a 
V-10223 15 oz snow cover snow cover 10.0a 10.0a 10.0a 10.0a 

Arborvitae ‘Green Giant’ 
1st Round 
Treatment 
(lb or oz/ac) 

4 – 29 
WAT 

Eff Av. 

29 WAT 
Fresh 
weed 
wt. (g) 

4 – 29 
WAT 

Phyto. 
Av. 

Calc. GI 
(in3) 

Delta GI 
(12/14/1
5 to 
7/7/16) 
(in3) 

% Reduced 
weed biomass 
vs control by 
wt. (g) 1st app. 

% Increase 
in growth 
vs control 
by calc. GI 
1st app. 

2nd Round 
Treatments 
(lb or oz/ac) 

2-17 
WA2T 
Eff. Av. 

2-17 
WA2T 
Phyto. 

Av. 

32 
WA2T 

Calc. GI 
(in3) 

   GI 
(7/7/16 to 
3/3/17) 
(in3) 

% Increase 
in growth vs 
control 
by calc. GI 
2nd app. 

Control 7.5b 65.3b 0.0a 1351.0d 797.7 0b 0d Control 7.0b 0.0a N/A N/A N/A 
T+B (21 oz + 1 lb) 9.2a 63.0b 0.0a 1394.9d 576.2 -3.5b +3.2d Marengo 7.5 oz 8.4b 0.0a N/A N/A N/A 
Lontrel 16 oz 8.2 69.3b 0.0a 1753.1b 1199.7 +6.1c +28.8b Gallery 1 lb a.i.   7.8b   0.0a N/A N/A N/A 
Certainty 7.5 oz. 7.7 56.8b 0.0a 2007.0a 1453.7 -13.0b +37.4b Marengo 7.5 oz 8.5ab 0.0a N/A N/A N/A 
Marengo 15 oz. 9.5 8.0a 0.0a 1349.4d 725.5 -87.7a -0.1e Marengo 7.5 oz 10.0a 0.0a N/A N/A N/A 
L+M (16+7.5oz) 9.4 11.3a 0.0a 2115.9a 1562.6 -82.7a +56.7a SureGuard 8 oz 8.8ab 0.0a N/A N/A N/A 
Cas CS 3 gal ai. 9.7 2.5a 0.0a 2472.8a 1919.5 -96.2a +53.0a SureGuard 8 oz 9.0a 0.0a N/A N/A N/A 
B + G (1+1 lb ai) 9.4 11.8a 0.0a 1744.5b 1392.2 -81.9a +15.9c Marengo  7.5 oz 9.5a 0.0a N/A N/A N/A 
SureGuard 12oz 9.6 0.5a 0.0a 1422.7d 869.4 -99.2a +4.1d SureGuard 8oz 9.0a 0.0a N/A N/A N/A 
V-10223 15 oz 9.7 0.25a 0.0a 1565.4c 1012.1 -99.6a +15.1c Marengo 7.5 oz 9.5a 0.0a N/A N/A N/A 

Euonymous alatus ‘Compactus’ 
1st Round 
Treatment 
(lb or oz/ac) 

4 – 29 
WAT 

Eff Av. 

29 WAT 
Fresh 
weed 
wt. (g) 

4 – 29 
WAT 

Phyto. 
Av. 

Calc. GI 
(in3) 

Delta GI 
(12/14/15 to 
7/7/16) (in3) 

% Reduced 
weed 
biomass vs 
control by 
wt. (g) 

% Increase 
in growth 
vs control 
by calc. GI 

2nd Round 
Treatments 
(lb or oz/ac) 

2-17 
WA2T 
Eff. Av. 

2-17 
WA2T 
Phyto. 

Av. 

32 WA2T 
Calc. GI 

(in3) 

    GI 
(7/7/16 
to 
3/3/17) 
(in3) 

% 
Increase 
in growth 
vs control 
by calc. GI 

Control 3.2a 981.7e 0.0a 189.2b 127.0 0c 0c Control 7.0a 0.0a 2134.7c 1945.5 0c 
T+B (21 oz + 1 lb) 4.6ab 560.7c 0.5a 197.8c 144.9 -42.9b +4.5c Marengo 7.5 oz 8.4a 1.5ab 1548.5b 1350.7 -30.61b 
Lontrel 16 oz 3.2a 1133.3e 0.0a 170.8b 106.3 +15.4d -9.3d Gallery 1 lb a.i.    7.8a   0.0a 2156.8c 1986.0 2.1d 
Certainty 7.5 oz. 3.9ab 1017.3e 0.0a 204.5c 140.0 +3.6d +9.0c Marengo 7.5 oz 8.5ab 3.5b 1044.8a 840.3 -56.8a 
Marengo 15 oz. 4.6ab 417.7b 0.8a 108.5a 44.0 -57.5ab -39.5e Marengo 7.5 oz 10.0c 0.0a 1500.3a 1391.8 -28.5b 
L+M (16+7.5oz) 6.8c 300.0a 0.0a 324.3e 243.1 -69.4a +124.5a SureGuard 8 oz 8.8bc 3.0b 1121.7a 797.4 -59.0a 
Cas CS 3 gal ai. 5.0b 672.3d 0.0a 200.3c 135.8 -31.5b +3.4c SureGuard 8 oz 9.5bc 0.0a 2528.6d 2328.3 19.7e 
B + G (1+1 lb ai) 5.5b 484.5b 0.5a 256.2d 191.7 -50.6ab +33.4b Marengo  7.5 oz 9.5bc 0.0a 2700.0d 2443.8 25.6e 
SureGuard 12oz 8.2c 271.0a 2.8b 124.8a 51.7 -72.4a -25.1e SureGuard 8oz 9.0bc 0.0a 2270.1d 1999.0 2.8d 
V-10223 15 oz 7.4c 329.8a 0.0a 201.6c 44.0 -66.4a +9.9c Marengo 7.5 oz 9.5bc 1.0a 1772.8bc 1443.8 -25.8b 

Z = Efficacy (Eff.) ratings are based on a 0-10 scale with 10 being complete control, 0 no weed control, and >7 commercially acceptable control. Phytotoxicity 
(Phyto.) ratings are based on a 0-10 scale with 10 being dead, 0 no injury, and <3 commercially acceptable injury.   Ratings are averaged (Av.) over four 
replications per species field, per site. X = Treatments with different letters signify efficacy was statistically different at p=0.05 using LS means. 
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Table 2. Lincoln Nurseries, Inc., Grand Rapids, MI, Development of Innovative Weed Control Programs for Michigan Nurseries 
efficacy means, phytotoxicity means, final heights and calipers, change (  in height and caliper) from start to end of study. Percent 
increase in growth of crop are calculated to meet the projects outcomes, targets and performance measures.  Efficacy means will be 
used to indicate percent decrease in weed cover.  Trial initiated on December 14, 2015. 4 WAT represents four weeks after 
treatment, 8, 12… 37, 42, 63. Kentucky coffeetrees (Gymnocladus dioicus) were planted spring 2015 as five ft. liners from Oregon. 
The average height and diameter at trial initiation was 67.3 in. or 5.6 ft., and 1 in., respectively.  Autumn Blaze® maples (Acer X 
freemanii ‘Jeffersred’) were planted spring 2015 as six ft. liners from Oregon.  Average heights and diameter at initiation for Autumn 
Blaze® was 88.3 in. or 7.3 ft., and 1”, respectively.  'Red Jewel' crabapples (Malus x 'Red Jewel') were also planted in spring 2015 as 
six ft. west coast liners.  Average height and diameter for the ‘Red Jewel’ were 76 in. or 6.3 ft., and 0.7 in, respectively.  
Unfortunately, our caliper equipment quit working due to cold temperatures before we could measure the Acer ‘Autumn Blaze.   In 
tree nursery fields, such as this nursery site, stock is sold by caliper; therefore, % increase in caliper is more important to the grower 
versus height increases.  However, in the absence of caliper readings for Acer, we are required to use the heights for this species 
only, to access meeting project expectations. No weed weights were conducted at Lincoln as we did not conduct any second 
applications at this site. However, the efficacy ratings at 42 WAT (10/05/2016) serve as a measure of weed cover as a % of the plot. 
Delta (or change) in height and caliper, were calculated by taking the mean of the replicates by treatment measured on 03/03/17 
versus the starting height and caliper measures from 12/14/2015.  Percent increase or decrease in height and caliper were 
calculated by dividing the change in the treatment, from initiation to final measure, from the control treatment mean times 100 for 
percent; therefore the control percent change is always 0.  Bolded efficacy scores at evaluation dates indicate treatments with above 
commercially acceptable weed control (> 7) and significant % increase in growth in keeping with meeting outcome, target and 
performance measure #4. 
 

Table 2 (a, b and c). 

a. Kentucky Coffeetree (Gymnocladus dioicus) 

Treatment Rate/ac Eff. 4-
23 

WAT 
Av. 

Eff 
33-37 
WAT 
Av. 

Phyto. 
33-37 
WAT 
Av. 

Eff 42 
WAT 
Av. 

Phyto. 
42 WAT 

Av. 

Height 
(ft) Av. 
63 WAT 

Caliper 
(mm) Av. 
63 WAT 

Delta 
Height 

(ft) 
(12/14/15 

to 
3/3/17) 

Delta 
Caliper 
(mm) 

(1214/15 
to 

3/3/17) 

% 
Increase 
in 
Height 
(ft) vs 
control 

% 
Increase 
in 
caliper 
(mm) vs 
control 

Control -- 2.3a 0.0a 3.0b 0a 2.5b 6.5b 22.8c 0.9 -2.6 0b 0c 
Tower® + Barricade® 21 oz + 1 lb 4.7bc 1.2a 0.3a 0a 0a 6.0a 23.0c 0.4 -2.4 -7.7f 0.9c 
Lontrel™ 16 oz/ac 4.5bc 0.75a 0.0a 0a 0a 6.4a 22.3c 0.8 -3.1 -1.5b -2.2d 
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Certainty® 7.5 fl oz 5.8cd 1.2a 0.4a 0a 0a 6.1a 26.4e 0.5 1 -6.2e 16.1a 
Marengo® SC 15 oz 8.9ef 4.9c 0.5a 1.5b 0a 6.3a 19.6bc 0.7 -5.8 -3.1c -12.1f 
Lontrel™ + Marengo® SC 16 oz + 7.5 oz 8.9ef 4.2bc 1.8b 1.0a 0a 6.3a 23.7d 0.7 -1.7 -3.1c 4.6c 
Casoron® CS 3 gal ai 9.2f 4.0bc 0.25a 2.0b 0a 6.7b 23.6d 1.1 -1.8 3.1a 3.4c 
Barricade® + Gallery® SC 1 lb + 1 lb ai 3.8b 0.9a 0.0a 3.0b 0a 6.7b 24.5d 1.1 -0.9 3.1a 7.2b 
SureGuard® 12 oz 7.5e 2.8b 0.5a 0.5a 0a 6.2a 21.7c 0.6 -3.7 -4.6d -4.5e 
V-10223 15 oz 6.1d 4.1 0.5a 0.0a 0a 6.0a 15.4a 0.4 -10 -7.7f -34.1g 
 

b. Autumn Blaze® Maple (Acer X freemanii ‘Jeffersred’) 

Treatment Rate/ac Eff. 4-
23 

WAT 
Av. 

Eff 
33-37 
WAT 
Av. 

Phyto. 
33-37 
WAT 
Av. 

Eff 42 
WAT 
Av. 

Phyto. 
42 WAT 

Av. 

Height 
(ft) Av. 
63 WAT 

Caliper 
(mm) Av. 
63 WAT 

Delta 
Height 

(ft) 
(12/14/15 
to 3/3/17) 

Delta 
Caliper 
(mm) 

(1214/15 
to 

3/3/17) 

% 
Increase 
in 
Height 
(ft) vs 
control 

% 
Increase 
in 
caliper 
(mm) vs 
control 

Control -- 2.7a 0a 0.0a 0.0a 0.0a 7.9ab N/A 0.6bc N/A 0 N/A 
Tower® + Barricade® 21 oz + 1 lb 3.6a 0.3a 0.0a 0.0a 0a 8.1bc N/A 0.8c N/A 2.5 N/A 
Lontrel™ 16 oz/ac 4.5b 0a 0.0a 0.0a 0a 7.9ab N/A 0.6bc N/A 0.0 N/A 
Certainty® 7.5 fl oz 6.0c 0.2a 0.0a 0.0a 0a 7.7a N/A 0.4b N/A -2.5 N/A 
Marengo® SC 15 oz 9.3de 7.9d 0.0a 6.8d 0a 8.7d N/A 1.4d N/A 10.1 N/A 
Lontrel™ + Marengo® SC 16 oz + 7.5 oz 9.1de 6.3c 0.0a 4.8c 0a 7.5a N/A 0.2a N/A -5.1 N/A 
Casoron® CS 3 gal ai 9.9e 6.9cd 0.0a 5.0c 0a 8.5cd N/A 1.2d N/A 7.6 N/A 
Barricade® + Gallery® SC 1 lb + 1 lb ai 6.6c 1.3a 0.0a 0.0a 0a 8.5cd N/A 1.2d N/A 7.6 N/A 
SureGuard® 12 oz 8.1c 2.9b 0.0a 1.8b 0a 8.0b N/A 0.7bc N/A 1.3 N/A 
V-10223 15 oz 8.2c 3.7b 0.0a 2.0b 0a 8.2bc N/A 0.9cd N/A 3.8 N/A 
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c. ‘Red Jewel’ Crabapple (Malus ‘Red Jewel’) 

Treatment Rate/ac Eff. 
4-23 
WAT 
Av. 

Eff 33-
37 

WAT 
Av. 

Phyto. 
33-37 
WAT 
Av. 

Eff 
42 

WAT 
Av. 

Phyto. 
42 

WAT 
Av. 

Height 
(ft) 

Av. 63 
WAT 

Caliper 
(mm) 
Av. 63 
WAT 

Delta 
Height 

(ft) 
(12/14/15 

to 
3/3/17) 

Delta 
Caliper 
(mm) 

(1214/15 
to 3/3/17) 

% 
Increase 
in 
Height 
(ft) vs 
control 

% 
Increase 
in 
caliper 
(mm) vs 
control 

Control -- 3.9a 0.2 0.0a 0.0a 0.0a 6.8b 30.0b 0.5 12.2 0c 0c 
Tower® + Barricade® 21 oz + 1 lb 6.0b 1.3 0.0a 0.3a 0.0a 6.4a 30.4b 0.1 12.6 -5.9a 1.3b 
Lontrel™ 16 oz/ac 7.8cd 1.0 0.0a 0.0a 0.0a 6.8b 35.3c 0.5 17.5 0.0c 17.7f 
Certainty® 7.5 fl oz 6.5bc 1.2 0.0a 0.3a 0.0a 6.7ab 29.3ab 0.4 11.5 -1.5b -2.3b 
Marengo® SC 15 oz 9.3d 8.1 0.0a 6.8c 0.0a 7.3c 32.5ab 1.0 14.7 7.4d 8.3d 
Lontrel™ + 
Marengo®SC 

16 + 7.5 oz 9.2d 7.8 0.0a 7.0c 0.0a 6.8b 27.0a 0.5 9.2 0.0c -10.0a 

Casoron® CS 3 gal ai 9.2d 3.2 0.0a 1.5b 0.0a 7.8c 34.4c 1.5 16.6 14.7e 14.7e 
Barricade® + 
Gallery®SC 

1 lb + 1 lb 
ai 

5.7b 1.8 0.0a 0.5a 0.0a 6.8b 27.5a 0.5 9.7 0.0c -8.3a 

SureGuard® 12 oz 7.9cd 3.5 0.0a 1.0a 0.0a 6.8b 33.6c 0.5 15.8 0.0c 12.0e 
V-10223 15 oz 7.5c 1.9 0.0a 0.8a 0.0a 6.4a 27.2a 0.1 9.4 -5.9a -9.3a 

Z = Efficacy (Eff.) ratings are based on a 0-10 scale with 10 being complete control, 0 no weed control, and >7 commercially acceptable control. Phytotoxicity 
(Phyto.) ratings are based on a 0-10 scale with 10 being dead, 0 no injury, and <3 commercially acceptable injury.   Ratings are averaged (Av.) over four 
replications per species field, per site. X = Treatments with different letters signify efficacy was statistically different at p=0.05 using LS means. 
 

Table 3. Zelenka Farms, Inc., Grand Haven, MI, now called Gardens Alive Farms (GAF) - Michigan, Development of Innovative 
Weed Control Programs for Michigan Nurseries efficacy means, weed fresh weights, phytotoxicity means, growth index (GI), change 
in GI from start to second applications. Percent cut in weed biomass versus control and percent increase in growth of crop are 
calculated to meet the projects outcomes, targets and performance measures.  The trial was initiated on December 14, 2015. 29 
WAT represents 29 weeks after treatment.  Unfortunately, the Euonymus were lifted and sold before final measures could be done. 
No final growth index (GI) values could be calculated for this crop.  GI was calculated as GI=Pi (Ht)(r2), where Ht. was final height, r 
was half of the average of W1+W2 (two perpendicular measurements taken of plant diameter or width) and Pi was “π”.  The trial was 
initiated on December 14, 2015. 29 WAT represents 29 weeks after treatment.  In the change of ownership between Zelenka nursery 
to GAF, unfortunately, the Syringa vulgaris ‘Common Purple’ and Euonymus alatus ‘Compacta’ were hand weeded before the July 
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29 evaluation as part of a clean-up for new owner viewing. Thus no fresh weed weights or scores of efficacy could be taken for these 
two species.  Heights and widths however, were still taken to calculate growth index (GI) values and these were compared to the 
control for % growth increase.  Negative values in % reduction, in the Buxus sinica var. insularis 'Winter Gem', indicate weed 
biomass was reduced and positive values indicate weed biomass was increased by the treatment compared to the control by the 2nd 
application. Positive values in the % increase in growth indicate, in all three species listed below, that growth was increased and 
negative values indicate growth was reduced by the treatment compared to the control.  ‘Winter Gem’ Boxwood (Buxus sinica var. 
insularis 'Winter Gem') were planted in spring 2015 as rooted cuttings grown at Zelenka Farms. Measures were collected for the final 
GI the Buxus, however, they were misplaced and are N/A.  ‘Common purple’ Lilac (Syringa vulgaris ‘Common Purple’) were planted 
spring 2015 as 2-0 plants from a bareroot nursery in MI.  Regrettably, as the Syringa field was locked no final GI or measures could 
be taken on 03/03/2017.  Dwarf Burning Bush (Euonymus alatus ‘Compacta’) were also planted spring 2015 as one year old rooted 
cuttings grown at Zelenka.  Bolded efficacy scores at evaluation dates indicate treatments with above commercially acceptable weed 
control > 7.  Bolded efficacy scores at evaluation dates indicate treatments with above commercially acceptable weed control (> 7) 
and significant % increase in growth in keeping with meeting outcome, target and performance measure #4. 

Table 3 a, b and c. 

a. ‘Winter Gem’ Boxwood (Buxus sinica var. insularis 'Winter Gem') (2 yr. old) 

1st Round 
Treatment 
(lb or oz/ac) 

4 – 29 
WAT 

Eff Av. 

29 WAT 
Fresh 
weed 
wt. (g) 

4 – 29 
WAT 

Phyto. 
Av. 

Calc. GI 
(in3) 

% Reduced 
weed biomass 
vs control by 
wt. (g) 1st app. 

% Increase 
in growth 
vs control 
by calc. GI 
1st app. 

2nd Round 
Treatments 
(lb or oz/ac) 

2-11 
WA2T 
Eff. Av. 

2-11 
WA2T 
Phyto. 

Av. 

32 
WA2T 
Eff. Av. 

32 
WA2T 
Phyto. 

Av 

32 
WA2T 

Calc. GI 
(in3) 

% reduced 
weed cover 
after 2nd 
app. Vs 
control 

Control 5.0 826.0f 0.0a 504.4b 0 0 Control 5.3 0.3 4.5 0.0 N/A 0 
T+B (21 oz + 1 lb) 7.7 208.0a 0.0a 1106.3e -74.8c +119.3d Marengo 7.5 oz 8.6 0.2 8.5 0.3 N/A 47% 
Lontrel 16 oz 5.1 428.0c 0.0a 526.0b -48.2b +4.3b Gallery 1 lb a.i. 5.0 0.3 4.0 0.0 N/A 0 
Certainty 7.5 oz. 7.6 304.0b 1.0a 811.1c -63.2c +60.8c Marengo 7.5 oz 7.8 0.8 7.0 2.0 N/A 35% 
Marengo 15 oz. 8.4 447.5c 1.3a 989.5d -45.8b +96.2 Marengo 7.5 oz 8.4 1.8 7.5 1.8 N/A 40% 
L+M (16+7.5oz) 8.4 575.5d 1.0a 454.4ab -30.3b -9.9a SureGuard 8 oz 8.5 1.3 8.3 1.3 N/A 46% 
Cas CS 3 gal ai. 7.2 753.0e 0.0a 395.7a -8.8a -21.6a SureGuard 8 oz 8.0 0.4 6.5 0.0 N/A 31% 
B + G (1+1 lb ai) 9.1 109.0a 0.0a 1027.9 -86.8c +103.8d Marengo  7.5 oz 9.3 0.2 8.5 0.0 N/A 47% 
SureGuard 12oz 8.1 430.3c 0.0a 990.7d -47.9b +96.4d SureGuard 8oz 8.4 0.3 7.5 0.0 N/A 40% 
V-10223 15 oz 7.4 569.7d 0.0a 1286.4f -31.0b +155.0e Marengo 7.5 oz 8.1 0.7 7.3 1.3 N/A 22% 

 

 



Michigan Department of Agriculture & Rural Development - Final Performance Report 
Reporting Period: November 2015 to March 31, 2017 

Submitted: May 18, 2017 
Grant number: 791N6600144 

 

13 
 

b. ‘Common purple’ Lilac (Syringa vulgaris ‘Common Purple’) (3 yr. old) 

1st Round 
Treatment 
(lb or oz/ac) 

4 – 
23 

WAT 
Eff 
Av. 

29 WAT 
Fresh 
weed 
wt. (g) 

29 WAT 
Phyto. 

Av. 

Calc. 
GI 

(in3) 

% 
Reduced 
weed 
biomass vs 
control by 
wt. (g) 1st 
app. 

% 
Increase 
in 
growth 
vs 
control 
by calc. 
GI 1st 
app. 

2nd Round 
Treatments 
(lb or oz/ac) 

2-6 
WA2T 

Eff. 
Av. 

2-6 
WA2T 
Phyto. 

Av. 

32 
WA2T 

Eff. 
Av. 

32 
WA2T 
Phyto. 

Av 

32 
WA2T 

Calc. GI 
(in3) 

    GI 
(7/7/16 
to 
3/3/17) 
(in3) 

% 
Increase 
in growth 
vs 
control 
by calc. 
GI 

% 
reduced 
weed 
cover 
after 2nd 
app. Vs 
control 

Control 5.5a Weeded Diseased 687.3c   Control 9.5a 0.3a 4.3 0.0a 4493.1 3805.8 -64.8 0 
T+B (21 oz + 1 
lb) 

7.7b Weeded Diseased 562.6b N/A -18.1a Marengo 7.5 
oz 

10.0a 1.3a 6.0 0.0a 1902.6 1340 -96.7 38% 

Lontrel 16 oz 7.8b Weeded Diseased 421.7a N/A -38.6a Gallery 1 lb a.i. 9.9a 1.8a 7.3 0.0a 545.9 124.2 107.7 41% 
Certainty 7.5 
oz. 

6.5ab Weeded Diseased 500.6b N/A -27.2a Marengo 7.5 
oz 

10.0a 0.8a 6.0 0.0a 8405.5 7904.9 30.6 38% 

Marengo 15 oz. 9.5c Weeded Diseased 704.3c N/A +2.5b Marengo 7.5 
oz 

9.8a 1.2a 8.0 0.0a 5673.3 4969 105.5 46% 

L+M (16+7.5oz) 8.7bc Weeded Diseased 857.9d N/A +24.8c SureGuard 8 
oz 

10.0a 2.8b 9.8 0.0a 8677.5 7819.6 112.6 56% 

Cas CS 3 gal ai. 9.0bc Weeded Diseased 789.4c N/A +14.9c SureGuard 8 
oz 

10.0a 3.3b 9.0 0.0a 8878.7 8089.3 110.5 52% 

B + G (1+1 lb ai) 7.6b Weeded Diseased 502.8b N/A -26.8a Marengo  7.5 
oz 

9.3a 1.4a 5.3 0.0a 8513.2 8010.4 217.3 19% 

SureGuard 12oz 8.6bc Weeded Diseased 424.6a N/A -38.2a SureGuard 8oz 10.0a 2.3b 9.5 0.0a 12,501.2 12076.6 0.3 55% 
V-10223 15 oz 8.9bc Weeded Diseased 515.1b N/A -25.1a Marengo 7.5 

oz 
10.0a 1.4a 6.3 0.0a 4331.8 3816.7 -64.8 32% 

 

c. Dwarf Burning Bush (Euonymus alatus ‘Compacta’) (2 yr. old) 

1st Round 
Treatment 
(lb or oz/ac) 

4 – 23 
WAT 

Eff Av. 

29 WAT 
Fresh 
weed 
wt. (g) 

29 WAT 
Phyto. 

Av. 

Calc. GI 
(in3) 

% Reduced 
weed biomass 
vs control by 
wt. (g) 1st app. 

% Increase 
in growth 
vs control 
by calc. GI 
1st app. 

2nd Round 
Treatments 
(lb or oz/ac) 

2-11 
WA2T 
Eff. Av. 

2-6 
WA2T 
Phyto. 

Av. 

32 
WA2T 
Eff. Av. 

32 
WA2T 
Phyto. 

Av 

32 
WA2T 

Calc. GI 
(in3) 

% reduced 
weed cover 
after 2nd 
app. Vs 
control 

Control 9.8b Weeded 0.0a 1754.4   Control 6.4 0.3a Lifted Lifted Lifted Lifted 
T+B (21 oz + 1 lb) 9.1b Weeded 0.0a 2415.3 N/A +37.7c Marengo 7.5 oz 9.5 1.3a Lifted Lifted Lifted Lifted 
Lontrel 16 oz 9.7b Weeded 0.0a 2168.4 N/A +23.6b Gallery 1 lb a.i. 8.3 1.8a Lifted Lifted Lifted Lifted 
Certainty 7.5 oz. 7.6a Weeded 0.0a 1563.1 N/A -10.9a Marengo 7.5 oz 9.1 0.8a Lifted Lifted Lifted Lifted 
Marengo 15 oz. 8.7ab Weeded 0.0a 1668.7 N/A -4.9a Marengo 7.5 oz 9.2 1.2a Lifted Lifted Lifted Lifted 
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L+M (16+7.5oz) 8.7ab Weeded 0.0a 2080.4 N/A +18.6b SureGuard 8 oz 9.6 2.8b Lifted Lifted Lifted Lifted 
Cas CS 3 gal ai. 9.1b Weeded 0.0a 1314.4 N/A -25.1a SureGuard 8 oz 8.4 3.3b Lifted Lifted Lifted Lifted 
B + G (1+1 lb ai) 8.3ab Weeded 0.0a 1965.3 N/A +12.0b Marengo  7.5 oz 7.7 1.4a Lifted Lifted Lifted Lifted 
SureGuard 12oz 9.4b Weeded 0.0a 1083.3 N/A -38.3a SureGuard 8oz 8.7 2.3b Lifted Lifted Lifted Lifted 
V-10223 15 oz 9.6b Weeded 0.0a 1410.5 N/A -19.6a Marengo 7.5 oz 9.9 1.4a Lifted Lifted Lifted Lifted 

 
Z = Efficacy (Eff.) ratings are based on a 0-10 scale with 10 being complete control, 0 no weed control, and >7 commercially acceptable control. Phytotoxicity 
(Phyto.) ratings are based on a 0-10 scale with 10 being dead, 0 no injury, and <3 commercially acceptable injury.   Ratings are averaged (Av.) over four 
replications per species field, per site. X = Treatments with different letters signify efficacy was statistically different at p=0.05 using LS means. 
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BENEFICIARIES  
The primary beneficiaries of this research were the MI nursery growers in the Grand 

Rapids, Grand Haven, West Olive and Holland regions of MI.  However, the over 48,000 full and 
part-time MI green-industry employees throughout the state (Hodges et al., 2011) benefited in 
terms of developing targeted weed control strategies for MI weeds and information extension 
state- and nation-wide.  The results were presented at the MNLA Great Lakes Trade Exposition 
(GTLE) in January to over 500 attendees in two presentations on January 23, 2017 from the 
nursery/ landscape and retail section of the ornamental specialty crop sector.  In addition a 
MNLA sponsored Pesticide Recertification Weed Workshop on March 2, 2017 at the Macomb 
County, MSU Extension Building. This was a 4 hour workshop with hands-on weed identification 
and three other 50 minute presentations by Dr. Hannah Mathers. 70 people attend all four 
session of the workshop for 280 contact hours for landscapers and nursery growers primarily in 
the Detroit/ Port Huron region of the state.  Surveys were conducted at this event to measure 
the program impact and are discussed in this section below.  With all ten presentations given as 
part of this project and the four MNLA magazine article with a circulation of 8200, we calculate 
35,210 beneficiaries of this project.  In our survey, that had an 84% response rate, we learned 
66% of beneficiaries learned at least one new idea from the project as a weed control approach, 
new herbicide idea, new timing for application or new identification to implement at a saving of 
$2,000.00 to their company.  50% learned more than one new “know-how,” with 38% learning 
more than 3.  At a value of $2,000 for each, to their businesses and their opinion.  Therefore, we 
estimate the impact of this SCBG to be over $75.7 Million (Mn).  However, this is a conservative 
estimate, as we estimate the program savings learned by Lincoln Nursery alone, long-term, in 
participating in this project is worth over ½ million to their business.  The impacts of this 
research will be long lasting for those participants and those attending the program re the 
research.  Because weed control is a major cost in traditional and specialized nurseries and 
because the impact of sequential herbicide applications (season-long) have never been 
evaluated, this project will help the green industry become more environmental and 
economically sustainability.  

 
• How beneficiaries benefited from the project are listed below.  

1. Discovered new - more environmental sustainable herbicides: 43%, 46% and 51% 
increase in knowledge of Marengo, FreeHand and Biathlon, respectively.  

2. Use of discovered new products – 33% Yes - affirmative. 
3. Learned to identify new weeds: 25% of project beneficiaries, on average learned two 

new weeds.  
4. Herbicide rotation: 28% of beneficiaries realized herbicides need to be rotated. 
5. Importance of weed control: 50% of beneficiaries indicated spraying, hoeing, hand 

weeding were essential parts of their business taking on average 38% of staff time. 
6. Learned new practice(s), herbicide(s), method(s), timing(s), etc.: 47% learned one 

new thing as a result of this project and 38% of those learned more.  The highest 
response rate for new “know-how” was 3-5 new capabilities with the majority of those 
beneficiaries expressing each new “know-how” was worth an average of $2,000.00 to 
their business. 

 
 
 
 

 



Michigan Department of Agriculture & Rural Development - Final Performance Report 
Reporting Period: November 2015 to March 31, 2017 

Submitted: May 18, 2017 
Grant number: 791N6600144 

 

16 
 

LESSONS LEARNED  
 
Zelenka went through a change in ownership in the early summer of 2016, being 

purchased by Gardens Alive (GA) and becoming their largest farm location at 1745 acres.  With 
such a large acquisition, it appeared there were a lot of changes in staff responsibility including 
in field care and security.  Two fields were hand-weeded before we could collect the weed 
weights in July (Syringa and Euonymus) and two fields had locked fences when we were 
conducting our November evaluations (Buxus and Syringa). Furthermore the Buxus field was 
locked again when we were conducting our final measures on March 3, 2017. No staff could be 
reached to have these fences opened on either date.  In addition, one field (Euonymus) was 
lifted before our November 2016 evaluations.  Therefore, there was a total loss of final data from 
the GA Euonymus and Buxus fields at GA.  Only the Syringa field yielded final data for 
calculating outcome, target and performance measure #4 at this nursery.  In addition Northland 
Farms removed the Taxus crop before our 29 WAT evaluations.  From these set-backs that 
prevented outcome and final  measures from being performed we learned that staking the trial 
areas with six foot posts strung with highly visible flagging tap from side to side are essential to 
keeping normal activities like weeding and lifting from occurring when staff changes are 
occurring at a site.  Also, establishing clear guidelines with site participants at the trial initiation 
of the trial is critical.   

Due to the unexpected yet tremendous efficacy and duration of efficacy that we received 
with one dormant application, the original protocol of applying two subsequent applications was 
changed to one additional application on July 19, 2016 at Northland Farms (NF) and Gardens 
Alive (GA).  No additional applications were conducted at Lincoln Nursery.  This protocol 
change, however, did not result in any outcomes, targets or performance measures from not 
being achieved.  The success of the dormant applications were so great that all goals, 
outcomes and measures were met with just this one (vs) the original three applications.  This 
positive experience taught us that if you have a great success and all goals are achieved in one 
event, the project efficiency is greatly improved by switching resources in the outreaching this 
success.  In addition, the savings that will be realized with this success far surpass any original 
goal for reducing the cost of weed control for the grower, going forward.   

The one site that was added in April, needed to be dropped in this reporting period due 
to lack of time and travel budget to conduct the required work at this site.  The lack of time and 
travel budget was due to this site (Bay City Landscaping, Essex, MI) not being part of the 
original grant. From this negative experience we learned that although adding sites in the early 
part of the project may seem to be a good steward-like thing to do, later when the work load and 
travel requirements that were budgeted are already being maximized, any addition such as 
another test site is unmanageable.  In other words, we learned if it wasn’t originally scheduled, 
do not add it after the fact, as it will drag down the whole project if not jettisoned.  
  
CONTACT PERSON:  
Amy Frankmann, Executive Director 
2149 Commons Parkway, Okemos, MI  48864 
(517) 381-0437 
Fax (517) 381-0638 
Email:  amy@mnla.org 
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ADDITIONAL INFORMATION  
• A list of publications, websites, and published articles is provided in appendix A – 

below.  Additionally, pdf’s of various trade articles are attached with this report.  
Furthermore, summary tables for the entire grant period and photos are provided 
that are referenced in sections above.  
 

Appendix A  

Additional Information for MDARD SCBG Number: 791N6600144 

Development of Innovative Weed Control Programs for Michigan Nurseries 

 
Invited Presentations 

State 

1. Mathers, H. M. 2017. The War against Weeds: Weed identification Overview and 
Terms.  MNLA Pesticide Winter Series, Macomb County MSU Extension 
Building. 70 industry members attending. March 2, 2017. 

2. Mathers, H. M. 2017. The War against Weeds: Chemical Controls.  MNLA 
Pesticide Winter Series, Macomb County MSU Extension Building. 70 industry 
members attending. March 2, 2017. 

3. Mathers, H. M.  2017. The War against Weeds: Weed Identification Hands-On.  
MNLA Pesticide Winter Series, Macomb County MSU Extension Building. 75 
industry members attending. March 2, 2017. 

4. Mathers, H. M. 2017. The War against Weeds: What Causes Weeds and 
Improving Control.  MNLA Pesticide Winter Series, Macomb County MSU 
Extension Building. 75 industry members attending. March 2, 2017. 

Regional 

1. Mathers, H.M. 2017. Diagnosing Long and Short Term Effects of Herbicides on 
Landscape Plants. Presented at Great Lakes Trade Exposition (GLTE) by the 
Michigan Nursery and Landscape Association to 125 industry members. Lansing, 
MI. (January 23).  

2. Mathers, H.M. 2017. Dormant Applications. Presented at Great Lakes Trade 
Exposition (GLTE) by the Michigan Nursery and Landscape Association to 125 
industry members. Lansing, MI. (January 23).  

National 

1. Mathers, H.M. 2016. Evaluation of nursery season-long program.  International 
Society of Horticulture Science. 3rd International Symposium of Woody Plants for 
the Temperate Zone. 50 participants. Minneapolis, MN. (August 3).  

2. Mathers, H.M. 2016. Diagnosing Drift and Carry-over injury in nursery/landscape 
plants. Herbicide drift and carry-over to Horticultural Crops. Pest Management 
Working Group Workshop.  Invited workshop speaker. American Society for 
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Horticultural Science. 20 professional society members. Atlanta, GA. (August 11) 
HortScience 51(9): 93-94. 

3. Mathers, H.M. 2016. Maximizing weed control through herbicides and MoA 
rotations. Panelist. Cultivate 2016. AmericanHort. 65 industry members. 
Columbus, OH. (July 10). 

4. Mathers, H.M. 2016. Herbicide rotation programs that work. Cultivate 2016. 
AmericanHort. 25 industry members. Columbus, OH. (July 11). 
 

Invited Trade Articles 

1. Mathers, H.M., E.J. Beaver. 2016. The five most unwanted Midwest nursery 
weeds. Part 4. Red stem filaree (Erodium cicutarium) The Michigan Landscape. 
59(6):44-47. Nov/Dec. 

2. Mathers, H.M. 2016. The five most unwanted Midwest nursery weeds – Part 3: 
Yellow nutsedge. The Michigan Landscape. 59(5): 32-34. Sept/Oct. 

3. Mathers, H.M. 2016. The five most unwanted Midwest nursery weeds – Part 2: 
Mugwort. The Michigan Landscape. 59(4): 40-42. July/Aug. 

4. Mathers, H.M. 2016. The five most unwanted Midwest nursery weeds – Part 1: 
Creeping yellow cress. The Michigan Landscape. 59(3): 42-45. May/June. 

 
Website 
 
One of the regional presentations cited above was uploaded to the Mathers 
Environmental website. Diagnosing Long and Short Term Effects of Herbicides on 
Landscape Plants. This PowerPoint was presented at Great Lakes Trade Exposition 
(GLTE) by the Michigan Nursery and Landscape Association. Lansing, MI. (January 23, 
2017).  The web address is: http://www.mathersenvironmental.com/wp-
content/uploads/2016/01/ShortLongInjury2016-with-security.pdf 
 
Total: 10 Presentations, 4 Trade Articles, one PowerPoint on website – 35,210 
Beneficiaries 
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Five of the most unwanted Midwest nursery 
weeds include: Creeping Yellow Cress 
(Rorippa sylvestris L.); Mugwort (Artemisia 
vulgaris L.); Red Stem Filaree (Erodium 
cicutarium); Field Horsetail (Equisetum 
arvense) and Yellow Nutsedge (Cyperus 
esculentus L.). In past USDA Specialty Crop 
Block Grants (SCBG) conducted in Michigan 
in conjunction with the Michigan Department 
of Agriculture and Rural Development 
(MDARD) and the Michigan Nursery and 
Landscape Association (MNLA), we have 
found various products to control three of these 
extreme weeds with varying levels of success. 
In this article we will discuss Creeping Yellow 
Cress (Rorippa sylvestris L.), issues with this 
weed species and the controls found effective 
in past Michigan trials.

Creeping Yellow Cress 
(Rorippa sylvestris L.)

Creeping yellow cress (Rorippa sylvestris), 
also known as Kik and yellow cress, is a major 
nuisance weed in Michigan nursery fi elds (Fig. 
1A). Rorippa is a member of the mustard 
family and forms dense stands (Fig. 1B). 
Creeping yellow cress has roots that spread 
widely and can be propagated by small pieces 
of the roots (Fig. 1C). Stands of creeping 
yellow cress cover the ground and choke the 
life out of any nearby plants (Fig. 1B). Rorippa 
sylvestris is the most rapidly dispersing 
invasive weed in Ohio and Michigan and most 
efforts to control its spread have been 
ineffective. 

 

HANNAH MATHERS, PHD
MATHERS ENVIRONMENTAL SCIENCE SERVICES, LLC
839 RIVA RIDGE BLVD
GAHANNA, OH 43230
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Two previous SCBG trials conducted at 
nurseries in Grand Haven, MI consisted of a 
preemergence and a postemergence study for 
Rorippa. These were initiated on April 4, 2013 
and May 16, 2013, respectively. Both were 
conducted in liner beds of common purple 
lilacs (Syringa vulgaris). For the preemergence 
trial, plants had not yet broken dormancy and 
were approximately 6″ (15 cm) tall. Six 
herbicides and one herbicide + mulch were 
compared to an untreated control. Herbicides 
included Riverdale® Corsair™ (Chlorsulfuron, 
NuFarm America Inc., IL) at 5.3 oz/ac, 
Certainty (Sulfosulfuron, Monsanto Corp.) at 1 
oz/ac, Sedgehammer (Halosulfuron-methyl, 
Gowan Co., AZ) at 2 oz/ac, Lontrel® 
(Clopyralid, Dow Agro Sciences) at 1 pt./ac, 
V-10336 (fl umioxazin + pyroxasulfone, 
NuFarm) at 15 oz/ac, and Diuron 80 (Diuron, 
Drexel, Inc.) at 3 lb./ac. An herbicide + mulch 
treatment was also included and consisted of 
an application of Casoron CS (Dichlobenil, 
Chemtura Corp.) at 3 gal/ac just prior to 
application of two inches of pine nugget 
mulch. The herbicides were applied with a CO2 
backpack sprayer delivering 25 gal/ac. The 
creeping yellow cress was just beginning to 
green below the soil surface. Plots were 
approximately 3’ x 3’ with approximately 1-2’ 
between plots. 

For the postemergence trial, unlike the 
preemergence trial, plants had broken 
dormancy at the time of application and were 
approximately 7" (17.5 cm) tall. Corsair, 
Certainty, Sedgehammer, Lontrel, V-10336 and 
Diuron 80 were used as in the preemergence 
trial. In addition, Classic (Chlorimuron, 
Dupont Crop Protection) at 2/3 oz/ac, and 
Marengo SC at 9 oz/ac were added in the 
postemergence trial. All treatments included 

the addition of nonionic surfactant at 0.25% 
v/v. Rainfall at Grand Haven, MI in 2013 set a 
new record for April, measuring 11.10". This 
was 7.75" more than usual and 8.12" more than 
2012 which was 2.98". This abnormally high 
rainfall caused leaching of the treatments into 
adjacent plots. Some of the control plots 
demonstrated higher phytotoxicity than 
normally expected, as a result. 

Preemergence Studies:
Corsair, a sulfonylurea herbicide, although 

extremely effi cacious, was also extremely 
phytotoxic. Sulfonylurea herbicides kill weeds 
by inhibiting the enzyme Acetolactate synthase 
(ALS). ALS inhibitor is their mode of action 
(MoA) and are classifi ed as Group 2 by the 
Weed Science Society of America (WSSA). 
ALS inhibitors work on a broad range of 
grasses and broadleaf weeds, but do not 
damage many cereal crops. The invention of 

sulfonylurea herbicides, in June 1975, by 
George Levitt of DuPont revolutionized the 
use of agriculture herbicides. However, their 
unpredictable selectivity for causing damage in 
ornamentals has limited their use in nursery/ 
landscape. By 11 WAT, all of the lilacs were 
dead in the Corsair plots (Table 1). V-10336 at 
15 oz/ac was also very phytotoxic to lilac by 
11 WAT (Table 1). V-10336 became more 
phytotoxic as the trial progressed (Table 1), 
even though it was applied during dormancy. 
The V-10336 formulation has been changed to 
V-10233. In studies that we conducted in 
2014-2015, we found the phytotoxicity of 
V-10233 was greatly reduced, but its effi cacy 
was still very high (Mathers and Beaver, 
2016). Casoron also became increasingly 
phytotoxic over time and signifi cantly so by 11 
WAT (Table 1). We recommend Certainty, the 
new V-10233, Diuron 80DF and Sedgehammer 
be used in further studies for preemergence 
control of Rorippa in lilacs and other species 

Figure 1

A  (Top left ) Creeping yellow cress elongating 
clusters of stalked fl owers at the end of 
branching stems. The yellow fl owers are ¼ 
inch across, forming at the tip of the 
expanding raceme. They have 4 petals, are 
rounded, spatula shaped and twice as long 
as the sepals. Leaves are thin and pinnately 
parted almost to midrib. 

B  (Top right) Creeping yellow cress will form 
thick mats of itself. The greatest diffi  culty in 
its control is the rapidness at which it grows. 

C  (Lower right) Creeping yellow cress also 
propagates readily from its rhizomes or 
broken pieces of rhizomes. 

 (Photos by: H. Mathers).

1A

1B

1C

Table 1. Phytotoxicity to Syringa vulgaris from selected preemergence applications at 
Berry Family Nurseries, Grand Haven, MI, 2013.

Phytotoxicity
Treatment Rate/ac 4 WATz 5 WAT 6 WAT 8 WAT 11 WAT

Corsair 5.3 oz 7.5yx 8.3** 9.0** 9.3** 10.0**

Certainty 1 oz 4.5 4.5 5.5 6.5 5.0

Sedgehammer 2 oz 5.3 5.3 6.3* 6.0 4.8

Lontrel 1 pt. 3.3 3.5 4.8 4.5 4.3

V-10336 15 oz 3.8 4.3 5.0 7.3 7.0**

Diuron 3 lb 2.0 3.0 4.5 5.8 5.8

Casoron + PN 3 gal 3.5 4.8 5.3 6.3 8.0**

Untreated -- 2.3 1.5 2.5 3.5 2.5 
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as both showed promise in efficacy and 
reduced phytotoxicity. Corsair, Certainty, and 
Sedgehammer provided perfect efficacy 
through 8 WAT. Corsair provided the highest 
efficacy at 11 WAT and was the only treatment 
that was significantly better than the untreated 
controls (Table 2). Lontrel provided little to no 
preemergence efficacy for creeping yellow 
cress (Table 2); however, the control’s efficacy 
again was influenced by the heavy rains. 
V-10336 provided excellent control through 5 
WAT; however, by 6 WAT, efficacy decreased 
to a rating of 5.5, only slightly better than 
untreated (Table 2), again heavy leaching 
conditions may have been at play in causing 
high ratings in the control. 

Postemergence Studies: 
Although April had record rainfall in Grand 

Haven, MI, May 2013 had normal rainfall. 
April showers did bring “lots of flowers” and 
weeds in May 2013. Unfortunately, all 
postemergence treatments caused greater 
phytotoxicity than the control (Table 3). 
Lontrel, however, was the only treatment 
where the injury was near commercially 
acceptable (Table 3). Excellent efficacy was 
achieved with six of the eight treatments; 
Marengo SC and Lontrel were the only two 
treatments not providing acceptable control at 
5 WAT (Table 4). Marengo was significantly 
better than the control at 2 WAT, but not 5 
WAT (Table 4). Marengo in this 2013 trial was 
tested well below the label rate of 15 oz/ac. 
Lontrel, although not commercially acceptable, 
provided better control than Marengo and the 
untreated plots and was similar to Diuron at 5 
WAT (Table 4). Corsair, just like in the 
preemergence trial, provided the best control 
of Rorippa through 5 WAT. From this trial we 
recommend Lontrel, Diuron and Marengo SC 
be used again as postemergence products for 
Rorippa. 

Table 2. Efficacy in Syringa vulgaris fields for Rorippa sylvestris (creeping yellow cress) from 
selected preemergence applications at Berry Family Nurseries, Grand Haven, MI.

Creeping yellow field cress control
Treatment Rate/ac 4 WAT 5 WAT 6 WAT 8 WAT 11 WAT

Corsair 5.3 oz 9.0wv a 9.3 a 10.0 a 10.0 a 9.8 a

Certainty 1 oz 10.0 a 9.5 a 10.0 a 10.0 a 8.8 ab

Sedgehammer 2 oz 10.0 a 9.8 a 10.0 a 9.8 a 8.5 abc

Lontrel 1 pt. 2.8 c 3.3 d 6.8 bcd 7.0 bc 6.8 bc

V-10336 15 oz 9.5 a 7.5 ab 5.5 cd 2.5 d 5.8 c

Diuron 3 lb 4.3 bc 6.3 bc 7.5 bc 7.8 ab 8.3 abc

Casoron + PN 3 gal 6.3 b 8.0 a 7.8 ab 7.0 bc 9.0 ab

Untreated -- 3.5 c 4.0 cd 5.0 d 4.8 cd 6.0 bc

z = weeks after treatment
y = Phytotoxicity ratings based on a 0-10 scale with 0 being no phytotoxicity and 10 death with <=3 

commercially acceptable
x = Phytotoxicity treatment ratings followed by *,** are significantly different from the control, based 

on Dunnett's t-test (α = 0.10 and 0.05, respectively)
w = Efficacy ratings are based on a 0-10 scale with 0 being no control and 10 perfect control with >–7 

commercially acceptable
v = Efficacy treatment ratings followed by the same letter in the same column are not significantly 

different based on lsmeans (α = 0.05)

Table 3. Phytotoxicity to Syringa vulgaris from selected postemergence herbicide 
applications at Berry Family Nurseries, Grand Haven, MI, 2013.

Phytotoxicity
Treatment Rate/ac 2 WATz 5 WAT

Corsair 5.3 oz 6.0yx  ** 9.8  **

Certainty 1 oz 4.8  ** 6.3  **

Sedgehammer 2 oz 6.0  ** 7.3  **

Classic 2/3 oz 6.5  ** 8.8  **

Lontrel 1 pt. 3.8  ** 3.3  **

V-10336 15 oz 9.0  ** 7.8  **

Diuron 3 lb 7.5  ** 7.5  **

Marengo SC 9 oz 4.3  ** 6.0  **

Untreated -- 1.0  0.8
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Conclusions: 
Creeping yellow cress can be misidentified 

as marsh yellow cress and southern yellow 
cress; however, a check of the roots for 
horizontal spreading roots will identify it as 
creeping yellow cress. Glyphosate is only 
marginally effective on creeping yellow cress. 
Until a selective postemergence control is 
found, it is imperative to eradicate nursery 
infestations as soon as detected. Infested 
nursery crops should be destroyed to prevent 
spread. Because Rorippa is rapidly dispersing 
in Michigan fields and into landscapes and 
nurseries in other Midwest states, further 
studies are essential. Since Sedgehammer and 
Corsair did so well post- and pre-emergence in 
these past Michigan SCBGs, we recommend 
other Group 2 herbicides be evaluated in 
future studies. It may be possible to find an 
ALS inhibitor that is not phytotoxic to 
common nursery plants. 

Table 4. Efficacy in Syringa vulgaris fields for Rorippa sylvestris (creeping yellow cress) 
from selected postemergence applications at Berry Family Nurseries, Grand Haven, MI.

Creeping yellow field cress control 
Treatment Rate/ac 2 WAT 5 WAT

Corsair 5.3 oz 9.0wv a 9.8 a

Certainty 1 oz 9.0 a 9.5 a

Sedgehammer 2 oz 8.8 ab 9.0 a

Classic 2/3 oz 9.0 a 9.5 a

Lontrel 1 pt. 6.0 c 6.5 b

V-10336 15 oz 9.0 a 9.0 a

Diuron 3 lb 6.5 bc 7.8 ab

Marengo SC 9 oz 6.8 abc 5.5 bc

Untreated -- 3.0 d 2.3 c

z = weeks after treatment
y = Phytotoxicity ratings based on a 0-10 scale with 0 being no phytotoxicity and 10 death with <=3 

commercially acceptable
x = Treatment ratings followed by *,** are significantly different from the control, based on Dunnett's 

t-test (α = 0.10 and 0.05, respectively)
w = Control ratings are based on a 0-10 scale with 0 being no control and 10 perfect control with >–7 

commercially acceptable.
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Five of the most unwanted Midwest nursery 
weeds include: Creeping Yellow Cress (Rorippa 
sylvestris L.); Mugwort (Artemisia vulgaris 
L.); Red Stem Filaree (Erodium cicutarium); 
Field Horsetail (Equisetum arvense) and 
Yellow Nutsedge (Cyperus esculentus L.). In 
past USDA Specialty Crop Block Grants 
(SCBG) conducted in MI in conjunction with 
the Michigan Department of Agriculture (MDA) 
and the Michigan Nursery and Landscape 
Association (MNLA), we have found various 
products to control three of these extreme 
weeds with varying levels of success. In part 
one, we discussed creeping yellow cress. In 
this article, part two, we will discuss Mugwort 
(Artemisia vulgaris L.), the issues with this 
weed species and the controls found effective 
in past MI trials.

Mugwort (Artemisia vulgaris L.)
Mugwort (Artemisia vulgaris L.) is a 

clump-forming rhizomatous perennial (Uva, et 
al., 1997). In folklore, it is said to enhance the 
dreamers’ capacity to remember their dreams 
and thus is called “Dream herb”. It is also 
reported to provide power to repel/banish 
negative energies, entities/spirits or wild beasts 
and prevent weariness and is thus called the 
“Warding herb”. Of the folklore names, 
“Traveler’s herb” is perhaps the most common. 

If small pieces of Mugwort are placed inside 
your shoes, allegedly, it will help strengthen 
you in long walks and generally protect you on 
your journey. Other synonyms used in more 
technical literature include chrysanthemum or 
false chrysanthemum weed, wormwood and 
felon herb. Mature A. vulgaris stems, which 
can grow 2 m (6 ft.) tall, yield rankly aromatic 
flower heads (Klingeman et al., 2004). It 
disperses in nurseries and landscape plantings 
primarily by rhizomes transported on 
contaminated cultivation equipment and 
nursery crops (Klingeman et al., 2004) (Fig.1). 
Once established, Mugwort rhizomes gradually 
expand outward, excluding other plants and 
forming a dense stand (Fig. 2). It has been 
named one of the 10 most problematic weeds 
in nurseries of the eastern U.S. (Henderson and 
Weller, 1985; Holm et al., 1997).

Mugwort is extremely difficult to hand weed 
due to its large underground rhizomes and the 
persistence of the rhizomes make its control 
challenging in perennial crops. It is rarely 
encountered in vegetables, grains and other 
annual row crops, but is an arduous weed in 
turf, nursery and landscape sites. It produces a 
tremendous amount of biomass in a short 
period, making it highly invasive (Fig. 3). 
Each 1,000 lbs. of weeds take 40 hrs. to pull. A 
wagon load, as shown in Fig. 3, would cost 
over $6,000 to hand weed, making Mugwort a 
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very expensive weed. The white-woolly hairs 
on the undersurface of the leaves can be 1 to 
10 cm long (Fig. 3). The leaves in the middle 
stem are divided and coarsely toothed. On the 
lower stem, leaves are divided again into 
smaller sections. On the upper stem, leaves may 
be only toothed. (Fig. 3). 

In previous Specialty Crop Block Grants 
(SCBGs) funded through MNLA, at Berry 
Family Nurseries (BFN) (now Zelenka Farms), 
in a heavy non-crop infested area with 
Mugwort (Fig. 2) four products showed 
promise for continued trials: Lontrel®, 
Certainty, Corsair™ and Sedgehammer versus 
the control (Table 1). Of these four products, 
Corsair is not worth pursuing, as it will never 
be registered in ornamentals (NuFarm personal 
communication). 

Bradley and Hagood (2002) established two 
non-crop fields in Virginia of Artemisia 
vulgaris for the purpose of studying long-term 
control. They found complete control of 
Mugwort plants and rhizomes was achieved at 
1 yr. after treatment with Picloram at rates 
≥0.28 kg ai/ha, with Clopyralid at rates ≥4.4 kg 
ai/ha, and with glyphosate at 8.9 kg ai/ha. 
Greater than 80% Mugwort control was also 
achieved at 1 yr. after treatment with 
Clopyralid at rates ≥0.28 kg/ha, with 
glyphosate at rates ≥4.4 kg/ha, and with 
Dicamba at 8.9 kg ai/ha (Bradley and Hagood, 
2002). However, all rates (≤8.9 kg ai/ha) of 
glufosinate, triclopyr, and the dimethylamine 
salt and the isooctyl ester of 2,4-D provided 
less than 50% Mugwort control at 1 yr. after 
treatment. Similar results were obtained with 

TABLE 1 : Berry Family Nurseries (BFN) (now Zelenka Farms), Buxus phytotoxicity 
and Mugwort efficacy trial. Note, x = efficacy ratings that are based on a 0-10 scale 
with 0 being no weed control and 10 perfect weed control with ≥7 commercially 
acceptable. Ratings are averaged over all evaluation dates and replications. Treatments 
with different letters signify efficacy was statistically different at p=0.05 using LSD.

Treatment Rate/ac Buxus Efficacy

Basagran 2 pt. 0.1z   1.5x cd
V-10233 11 oz. 3.8 ** 5.3 b
Pennant Magnum 2 pt. 0.3   0.8 d
Lontrel 1 pt. 1.9 ** 8.0 a
Certainty 0.06 lb. ai 2.3 ** 7.5 a
F6875 0.375 lb. ai 2.9 ** 3.8 bc
Corsair 5.5 oz. 1.8 ** 8.3 a
Sedgehammer 0.125 lb. ai 1.2 * 1.8 a
Sedgehammer 0.5 lb. ai 5.2 * 7.8 a
Untreated -- 0.0   0.0 d

z = Ratings are based on a 0-10 scale with 0 being no phytotoxicity and 10 death, with ≤3 
commercially acceptable. Ratings are averaged over 3 dates of evaluation.
Treatment means followed by *, ** are significantly different from the control, based on 
Dunnett’s t-test (α = 0.10 and 0.05, respectively).

F1

F2

F3

F1 Fig. 1. Mass of Mugwort rhizomes left behind after 
lifting a nursery bed of liners in early spring 2016. 
Additional rhizome pieces would certainly persist 
on the lifted stock capable of creating whole 
new infestations when planted in another field or 
landscape.  Photo by: H. Mathers, 03/2016

F2 Fig. 2. Mugwort or false chrysanthemum 
(Artemisia vulgaris.) is a non-native perennial 
aster. Mugwort foliage appears similar to common 
ragweed (Ambrosia artemisiifolia) and ornamental 
chrysanthemums (Chrysanthemum spp.). Unlike 
those weeds, the lower surfaces of Mugwort 
leaves are covered with a dense, silver-white 
pubescence.  Photo by: H. Mathers, 2013

F3 Fig. 3. Mugwort (Artemisia vulgaris) stems are 
often red, brown or purplish and almost hairless. 
Mugwort leaves can be hairy on the upper surface 
and are densely hairy underneath making 
herbicide penetration without a surfactant 
difficult.  Photo by: H. Mathers, 2011
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Metsulfuron at rates ≤0.063 kg ai/ha (Bradley 
and Hagood, 2002). The addition of pelargonic 
acid to glyphosate, glufosinate, or the 
dimethylamine salt of 2, 4-D did not 
significantly enhance Mugwort control when 
compared with applications of these herbicides 
alone (Bradley and Hagood, 2002).

Conclusions
Obviously, many of the products listed in the 

Bradley and Hagood (2002) study could never 
be applied in nursery fields in over the top 
(OTT) or even as directed applications. Even 
the SedgeHammer used in the BFN studies 

(Table 1) were very phytotoxic to the Buxus, 
causing severe long term stunting to boxwood, 
as a 4X rate was required to achieve the level 
of control stated in Table 1. Fig. 4 illustrates 
the dose response SedgeHammer. Because of 
the success of Group 2 herbicides in these 
previous SCBGs, we recommend evaluating 
other ALS herbicides in the nursery and because 
of the foliar pubescence, we recommend the 
testing of various adjuvants.
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F4 F5

F4 Fig. 4. Artemisia vulgaris, showing a dose 
response to SedgeHammer. Left to right, 4X, 2X, 
1X and control. Note the major impact of the 2X 
and especially the 4X rate of SedgeHammer on 
the rhizome of the Mugwort, indicating a 
potential for improved control 1 yr. after 
treatment. Although possible control was 
indicated at the 4X rate, the damage to the Buxus 
in the field was too great to continue testing at 
this high dose. However, if the dose could be 
reduced by adding surfactant for better uptake 
through the lower leaf surfaces, this ALS herbicide 
may have some promise for nursery Mugwort 
control.  Photo by: H. Mathers 2011

F5 Fig. 5. Mugwort severely stunted by high rates 
of SedgeHammer. Note two furthest rows to left 
were sprayed with SedgeHammer.  Photo by: H. 
Mathers, 2011
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Five of the most unwanted Midwest nursery 
weeds include: Creeping Yellow Cress 
(Rorippa sylvestris L.); Mugwort (Artemisia 
vulgaris L.); Red Stem Filaree (Erodium 
cicutarium); Field Horsetail (Equisetum 
arvense) and Yellow Nutsedge (Cyperus 
esculentus L.). In past USDA Specialty Crop 
Block Grants (SCBG) conducted in MI in 
conjunction with the Michigan Department of 
Agriculture (MDA) and the Michigan Nursery 
and Landscape Association (MNLA), we have 
found various products to control these 
extreme weeds with varying levels of success. 

In part one and two, we discussed creeping 
yellow cress and mugwort, respectively. In this 
third part we will discuss Yellow Nutsedge, 
Cyperus esculentus L., and its issues as a 
nursery/landscape weed and the controls found 
effective in past OH trials.

Yellow Nutsedge is a member of the Cyperaceae 
(sedge family) of monocotyledonous flowering 
plants. The Cyperaceae are grass-like 
herbaceous plants found especially in wet 
regions throughout the world. Although Yellow 
Nutsedge has a grass-like appearance, its 
triangular stems with leaves in threes and 

F1-A F1-B F1-C
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pointing in three directions (Figs. 1A and B) 
quickly identify it as not a grass, but a sedge 
(Mathers, 2004). Also, Yellow Nutsedge leaves 
have distinctly lighter green color than grasses 
found in the landscapes and nursery fields (Fig. 
1A). Some growers, to their peril, have 
discounted the appearance of Yellow Nutsedge 
by mistaking it for grass. Due to the extremely 
competitive nature of nutsedge, crop growth is 
reduced by competing for water, light and 
nutrients (Figs. 1C and 3). By the time the 
grower/ landscaper realizes the problem is 
sedge, the nutsedge may be choking the crop 
(Figs. 1C and 3).  

Yellow Nutsedge primarily reproduces from 
tubers that are incorrectly called “nutlets”; 
however, these nutlets have given rise to the 
common name (Holt, 1994). Brownish to rust 
colored, the oval tubers measure ¼ to ½ inch in 
diameter and store large reserves of energy. 
One tuber forms on the end of each rhizome 
primarily in the upper six inches of soil where 
they can survive for 1 to 3 years (Holt, 1994).  
However, rhizomes can grow as deep as 8 to 
14 inches below the soil surface (Wilen et al., 
2010). Buds on the tubers sprout and grow to 
form new plants and eventually form patches 
that can range up to 10 feet or more in 
diameter (Wilen et al., 2010). One plant can 
produce several hundred to several thousand 
tubers in a single growing season. The tubers 
break dormancy in winter and germinate in the 
spring. The extensive root system of Yellow 
Nutsedge allows the plant to survive 
overwintering even in severe temperatures and 
produce new shoots the following spring.  
Stems can reach 12 to 32 inches tall and bear 
yellow inflorescences that are composed of 
spikelets. Each spikelet contains hundreds of 
thousands of seed (Fig. 2). Luckily, the 
viability of mature seed is relatively low, 

ranging from 5 to 40 percent. Seeds don’t 
contribute much to the spread of the plant in 
agronomic crops (Wilen et al., 2010); however, 
no work has been done to examine the role of 
seed in the spread of nutsedge in the landscape 
or nursery. For this reason, the use of effective 
preemergence herbicides to reduce seed 
germination should not be ignored. 

For effective soil-applied treatments, a 
uniform concentration of herbicide must be 
placed within the upper 2 inches of the soil 
surface (Lingenfelter and Curran, 1995). 
Controls must be selected that account for the 

Nutsedge F1 A, B and C (Far left). (A and C) Yellow Nutsedge 
is a fibrous-rooted perennial, with characteristic 
three directional growth and triangular stems of 
the Cyperaceae family.  (C) Erect yellow-green 
stems will grow 12 to 32 inches tall. Yellow 
Nutsedge can be extremely prolific and has the 
potential to totally infest the crop if disregarded.  
Photos by: H. Mathers, 2016 (A and B) and 2009 (C)

F2 Each new plant will be topped by a cluster of 
yellowish-brown (straw-colored) seed heads 
(inflorescence) composed of spikelets.  Each 
spikelet contains hundreds of thousands of seeds.   
Photo by: H. Mathers, 2015

F3 A severe infestation of Yellow Nutsedge in this 
Boxwood field is reducing growth and crowding 
the plants for light and nutrients.  Photo by: H. 
Mathers, 2009

TABLE 1: Efficacy visual ratings for sedge control and overall weed control (i.e. all weed 
species) for various compounds at Klyn Nursery in 2009.

 May  July
Treatment Sedge Total Sedge Total

Tower 6.7z aby 7.3x 3.2 b 4.6

FreeHand 10 a 7 6.7 ab 4.3

Eptam G 9.8 a 6.2 6 ab 4

F6875 8 ab 7 5 ab 5

Pennant Magnum 9.8 a 7.2 5.3 ab 5

F 6875 0.3G 6 b 7 5.3 ab 3.7

V 10142  9.2 ab 7.5 4 ab 2.7

V 10142 0.5G  9.8 a 7.2 5.7 ab 4.7

Casoron G 9.5 ab 8.2 6 ab 7

Sedgehammer  9.5 ab 8 9.3 a 6.3

Untreated 8.25 ab 7.5 5.3 ab 5.3

z = Visual ratings based on a 0-10 scale with 0 being no weed control and 10 perfect weed control

y = Visual ratings within the same column followed by the same letter are not significantly different 
based on lsd (α = 0.05).

x = no significant differences were found for total weed control for May or July

F2 F3
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perennial growth of Yellow Nutsedge. In past 
studies, we found Sedgehammer and FreeHand 
herbicides were first and second of ten sedge 
control products, applied in late March 2009 in 
Ohio (Mathers and Case, 2009). Although 
Sedgehammer is a postemergence herbicide, in 
our trial we applied Sedgehammer at 0.05 lb 
ai/ac and FreeHand at 3.5 lb ai/ac before 
emergence on March 27, 2009 and had control 
through July or 3 months after treatment 
(MAT) (Table 1). Many of the products 
showed good sedge control one month 
following application with the exception of 
Tower and F6875 0.3G. The FreeHand had a 
visual rating of 10 in the May evaluation and 
6.7 in the July, which is just below 
commercially acceptable (Table 1) (Mathers 
and Case, 2009). Sedgehammer is 
recommended in turf and established woody 
ornamentals as a postemergence application to 
plants 4-12” tall at 1-1.3 oz/ac actual. The use 
of 1-2 qt of a nonionic surfactant /100 gal or 
COC at 1 gal/100 gal is also recommended. 
Mature tubers are unaffected by glyphosate 
(Wright and Vargas, 2003). However, we 
speculate that an adjuvant such as Sync® might 
improve penetration through the cuticle and 
improve efficacy. However, in previous studies 

with glyphosate, the addition of an MSO, 
COC, DAS or nonionic surfactant did not 
increase efficacy (Felix et al., 2012).  Image 70 
DG (Imazaquin) (BASF, Research Triangle 
Park, NC) is another registered postemergence 
sedge product to be used at 8.6 to 11.4 oz/ac 
with a nonionic surfactant at 2 pints/100 gal 
(Nelson et al., 2002). We speculate that the use 
of Sync® with Image or 
Sedgehammer may be 
more efficacious than 
with other researchers’ 
trials of glyphosate 
plus adjuvants.
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Red Stem 
 Filaree 
                               (Erodium cicutarium)

 THE FIVE 
  MOST UNWANTED 
MIDWEST NURSERY 
 WEEDS–PART 4

 ive of the most unwanted Midwest nursery 
weeds include: creeping yellow cress (Rorippa 
sylvestris L.); mugwort (Artemisia vulgaris L.); 
red stem filaree (Erodium cicutarium); field 
horsetail (Equisetum arvense) and yellow 
nutsedge (Cyperus esculentus L.). Through 
past USDA Specialty Crop Block Grants 
(SCBG) conducted in Michigan in conjunction 
with the Michigan Department of Agriculture 
(MDA) and the Michigan Nursery and 
Landscape Association (MNLA), we have 
found various products to control these 
extreme weeds with varying levels of success. 
In parts one, two and three we discussed 
creeping yellow cress, mugwort and yellow 
nutsedge, respectively. Despite red stem filaree 

being identified in our earliest MI SCBG (Fall, 
2010) as the second most common weed found 
in Michigan fields, we have never conducted a 
trial that specifically addressed controls for this 
weed. This will change in late 2016 into 2018 
when we will be conducting a new USDA 
SCBG with MNLA expressly targeting 
individual difficult weeds including Erodium 
cicutarium. 

Red stem filaree is also known as filaree, 
common storksbill, heronsbill, pin-weed and 
pin-grass (Uva et al. 1997) and is in the 
geranium family (Geraniaceae). It is a winter 
annual or biennial that overwinters as a 
prostrate basal rosette (Fig. 1). Seed production 
has been found to be dependent on plant size, 
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relative to its neighbors, rather than absolute 
size (Harmon and Stamp, 2002). The two 
plants in Fig. 1, for example, would have 
similar abilities in reproduction. Stems 
elongate the following spring and can reach 
10-50 cm in height. Leaves and stems are often 
reddish (Fig. 2). The flowers range from pink 
to purple, five to eight mm long (Uva et al. 
1997) (Fig. 2 and Fig. 3B). 

Each flower produces a fruit that consists of 
five sections called mericarps joined together. 
Each fruit will grow a large style that is 
spine-like in shape (Evangelista et al., 2011) 
(Fig. 2, Fig. 3A and 3C). The style consists of 
the awns of each mericarp. Red stem filaree 
possesses a unique seed dispersal mechanism 
consisting of explosive release and self-burial 
(Evangelista et al., 2011). As the fruit dry, 
stressors within the awn cause the fruit to 
separate abruptly and fling their seed up to half 
a meter away (explosive dispersal) (Stamp, 
1989). Once on the ground, the awn can be 
uncoiled under wet conditions, or twisted into 
a spiral shape when dry (Stamp, 1989). These 
changes, depending on moisture combined 
with hairs on the seed and along the awn, allow 
the seed to move along the surface of the 
ground. Eventually the seed will lodge into a 

F1 Two equal sized neighboring red stem filaree 
plants shown as overwintering rosettes, which are 
expected to have similar seed production in this MI 
Lilac liner field. Picture taken by H. Mathers, 
04/13/2016 in Grand Haven, MI.

F2 The flowers of red stem filaree are produced from 
April to June in clusters of two to eight, on long 
leafless stalks (pedicels, lower left of photo). Each 
flower has five petals that range from pink to 
purple and are five to eight mm long. Each flower 
produces a beak-like fruit (middle right of photo). 
Picture taken by H. Mathers, 04/12/2012, in a deciduous 
B&B nursery field, Madison, OH.

F3 A, B, C and D. (A) Red stem filaree is also known 
as filaree or common stork’s bill (Uva et al. 1997) 
because each fruit will grow a large style that is 
spine-like in shape, similar to a stork’s bill. (B & C) 
Leaves are pinnate and 15 cm long and stems are 
often reddish. (C) The stems and leaves are hairy 
with opposite leaf arrangement. (B) The leaves are 
also finely divided with toothed or lobed margins. 
(B and C) Leaves grow on short stems and have a 
reddish tint. (C) The flowers range from pink to 
purple and are five to eight mm long (Uva et al. 
1997). Pictures taken by: H. Mathers in Ohio, 2015.

F1

F2

F3-A F3-B
F3-C
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crevice and the uncoiling and coiling awn will 
create a corkscrew action, drilling the seed into 
the ground (self-burial) (Evangelista et al., 
2011). The self-burial appears to increase 
seedling survival whereas explosive dispersal 
relates to spacing and size or patches (Stamp 
and Lucas, 1983) (Fig. 4). 

Because the leaves and stems of red stem 
filaree are sometimes densely covered in hairs 
that are sometimes glandular (Webb et al., 
1988), the addition of adjuvants such as a 
methylated seed oil concentrate (MSO) to any 
potential control products is well advised. 
Kimball and Schiffman (2003) discuss the 
characteristics of E. cicutarium that make it 
such a problem weed: E. cicutarium 
germinates and flowers early and continues to 
flower throughout the growing season, giving 
it a longer inductive time period than many 
later-maturing annual species. E. cicutarium is 

a fierce competitor, producing many seeds that 
germinate early, develop a tap root quickly, 
deplete soil water, and prevent sunlight from 
reaching seedlings of other species that 
germinate later. Perennial grasses are 
potentially prevented from establishing by the 
blocking of access to light (Kimball and 
Schiffman, 2003). 

Gallery 75DF (isoxaben) applied in the fall 
is an anecdotal suggestion for control 
(Anonymous). Since Gallery is a cellulose 
inhibitor (CI) (Group 21), we will be testing 
two other CIs, Marengo SC (Group 29) and 
Casoron (Group 20) in our 2016-2018 trials. 
Sulphonylurea or sulfonylurea herbicides such 
as halosulfuron (Sedgehammer), imazapic 
(Plateau), imazaquin (Image™), Chlorsulfuron 
(Corsair™), sulfosulfuron (Certainty) and 
imazapyr (Habita™t) are reported to be the 
most efficacious herbicides in cereal crops. 

Sulfonylurea herbicides kill weeds by 
inhibiting the enzyme Acetolactate synthase 
(ALS). ALS inhibition is their mode of action 
(MoA) or WSSA Group 2. ALS inhibitors 
work on a broad range of grasses and broadleaf 
weeds, but not on many cereal crops. The 
invention of sulfonylurea herbicides, in June 
1975 by George Levitt of DuPont, 
revolutionized the use of herbicides. Because 
of the very high toxicity of ALS-inhibiting 
herbicides to susceptible plants, the application 
rates of these herbicides are extremely low, 
typically 3 to 150 g ai/ha (Senseman, 2007). 
Combined with the low application rates, 
selectivities for a variety of crops, and short 
half-lives, ALS herbicides were a revolutionary 
advance in agrichemicals in the 1980s. The 
sensitivity of ornamental plants to Group 2 
herbicides has limited their registration and use 
in nursery crops; however, we hope in our 

F4 The explosive dispersal of red stem filaree can 
allow the plants to form large patches in areas 
unexploited by other species such as this one at 
the end of this nursery field. Its unique self-burial 
mechanism allows it to thrive in dry, sandy soils. It 
is a problem in nurseries, orchards, and Christmas 
tree plantations. Picture taken by: H. Mathers in West 
Olive, MI, 2011.  
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2016-2018 SCBG with MNLA to find a safe rate or method of 
application of these ALS herbicides and achieve control of red stem 
filaree.
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PROJECT TITLE: 
Increasing Capacity in the Institutional Use of Michigan Specialty Crops 
 
PARTNER ORGANIZATION: 
Michigan State University Extension 
 
PROJECT SUMMARY:  
This project resulted in the development of a curriculum and a suite of resources geared toward 
institutional food service staff members to increase skills and knowledge necessary to handle, 
prepare, store and serve Michigan specialty crops in their food service programs. The 
curriculum was implemented as a pilot series of five classes throughout the State, with 92 total 
participants. Respondents to pre- and post-surveys indicated learning an average of 2.5 pieces 
of information and 3 skills related to using Michigan specialty crops. A long term follow-up 
survey showed that respondents were using knowledge and skills acquired during the trainings 
4-6 months after their participation in the workshop. Additionally, respondents indicated 
beginning to source or increasing purchases of 43 different Michigan specialty crops. One final 
train-the-trainer workshop was held in order to assist with the transition of the workshop to the 
School Nutrition Association of Michigan’s statewide training as a regular course option moving 
forward. The remaining suite of resources including tip sheets, guides, and videos are freely 
available to all interested at https://www.cultivatemichigan.org/making-michigan-recipes-work. 
 
PROJECT PURPOSE: 

● The purpose of this project was to increase the competitiveness of Michigan specialty 
crops by decreasing barriers to institutional sourcing and use of these products. 
Specifically, Michigan institutional food service directors have reported that institutional 
food service staff lack the knowledge and skills necessary to handle, prepare, store and  
serve whole Michigan produce items, which  can deter these institutions from purchasing 
more of these products. This project aimed to address this issue by developing and 
implementing a workshop curriculum to share relevant skills and knowledge, as well as 
develop a series of resources for institutional food service staff that were not able to 
attend the in-person workshop. 

● A 2014 survey from the MSU Center for Regional Food Systems shows that 54% of 
school food service directors are currently purchasing local food for their meal programs 
and that 82% of directors are interested in purchasing locally in the future. This interest 
has been bolstered by concerted efforts to provide education on how to purchase local 
food offered by various entities in the state, and a growing support system for those 
directors that are purchasing locally. However, education on how to handle, prepare, 
store and serve local Michigan specialty crops has not played any significant role in 
support activities, and this project aimed to fill that need. This project was timely due to 
the growing interest, identified barriers of handling Michigan specialty crops, a statewide 
purchasing campaign with a goal of all Michigan institutions purchasing 20% of their food 
from within the state by 2020, and new USDA Professional Standards requiring training 
hours for school food service staff. 

 
PROJECT ACTIVITIES: 

 
Training & Curriculum development:  

● During the grant period the team researched, compiled, organized and categorized 
existing resources that address the preparation of specialty crops for institutional food 

https://www.cultivatemichigan.org/making-michigan-recipes-work


service audiences. The team searched through resources available nationwide, with a 
particular interest in regional resources that addressed Michigan seasonality and 
preparation of Michigan specialty crops. The team found that there were very few 
resources specific to Michigan seasonality and crops. 

● The team developed an online survey to gauge food service director/staff interest in a 
variety of training topics/priorities and to better understand overall interest in the 
trainings. This information was used along with input from an advisory committee to 
develop training curriculum priorities. 

● Early in 2016, the team organized an advisory committee that could speak to Michigan 
agriculture and school nutrition professionals’ needs to more effectively use Michigan 

specialty crops in their child nutrition programs. The committee was comprised of 
representatives from the Michigan Department of Education, School Nutrition 
Association of Michigan, and several current school food service directors. This advisory 
committee met monthly for a total of five months. The committee also reviewed the 
developed curriculum and provided feedback on adjustments to ensure relevance and 
accuracy. While this component was not in the original grant proposal, the feedback this 
group provided was essential to developing a relevant and accurate set of resources. 

● The team sought out and vetted contractors to teach the training, a videographer and a 
graphic designer. Following University procedures and grant requirements, the team 
went through the process of hiring them as contractors. 

● The team developed a training module for child nutrition professionals including a 
classroom curriculum, hands-on cooking curriculum, and a set of informational materials 
and resources that training participants received in printed form. These resources and 
the set of videos were also shared electronically for public use. The training components 
focused on seasonal menu planning, food safety, proper storage, culinary terms, knife 
skills, washing techniques, produce use maximization, and culinary techniques, all with a 
specific focus on Michigan specialty crops. The cooking portion highlighted the use of 
skills necessary to prepare produce and included the use of numerous Michigan 
specialty crops in the recipes prepared. 

 
Training module implementation: 

● During the time period of August - November 2016, the training module was 
implemented in five locations throughout the state including: Marquette, Benzonia, 
Okemos, Kentwood and Warren. In total there were 89 participants representing school 
food service directors, school food service staff, farm to school support organizations, 
and representatives from other institutional food service operations including Child and 
Adult Care Food and senior meal programs. 

● The audience for the trainings reported that they had a lot of experience, where the 
average number of years working in food service was 15. Despite the high level of 
experience, survey respondents still reported learning new skills and information (see 
goals and outcomes for more detail). 

● The training was evaluated through in-person, written pre and post-tests (N=89; n=49). 
Results were compiled and analyzed after the completion of all five trainings. The results 
of these surveys will be discussed in the goals and outcomes section. 

● Training materials were made publically available and freely downloadable online at 
https://www.cultivatemichigan.org/making-michigan-recipes-work. 



Final evaluation: 
● A final, long-term survey was conducted 4-7 months after the completion of all five 

trainings. This survey was electronic and sent to all those that participated in the five 
trainings. The goal of this survey was to assess whether skills and information learned 
from the training was still being used, and whether there was an increase in the 
purchase of Michigan specialty crops following participation in the trainings. Results from 
this survey will be discussed in the goals and outcomes section. 

Train-the-trainer workshop: 
● As part of the no-cost extension that was granted for this project, the team organized 

and hosted a train-the-trainer version of this workshop in May of 2017. The goal of this 
workshop was to train additional instructors that could offer this course in the future. 
Nearly all participants were registered trainers with the School Nutrition Association of 
Michigan (SNAM). Our team worked with SNAM throughout the course of the grant 
period to develop a plan to transition the curriculum and training to their organization as 
one of their statewide training course options. As part of this transition, offering a train-
the-trainer workshop prepared seven trainers to be able to teach this course moving 
forward. The organization has plans to begin offering the course in the fall of 2017, 
beginning at their statewide conference. 

 
GOALS and OUTCOMES ACHIEVED: 
From the outset of this project there were two goals identified. These goals, their results, and 
methodology for collecting information will be discussed below. 
 
Goal 1: Training participants will obtain knowledge and acquire new skills in handling and 
preparing Michigan specialty crops in institutional food service settings. 

● Each training used an in-person, written pre- and post-test to evaluate participants’ 
comfortability with both handling and preparing Michigan specialty crops, using a 10 
point scale where 0 was very comfortable and 10 was completely confident. (N=89, 
n=49) 

● For handling Michigan specialty crops in a food service setting, respondents 
demonstrated an average of .76 point increase in comfortability. 

● For preparing Michigan specialty crops in a food service setting, respondents 
demonstrated a 1 point average increase in comfortability. 

● The post-test additionally measured how many pieces of information and skills 
respondents acquired from participating in the training. 

○ Pieces of information acquired (N=89, n=53) were reported as an average of 2.5, 
including: 

■ What standard operating procedures are and how they can assist my 
team to safely handle Michigan produce 

■ When Michigan vegetables and fruits are in season 
■ How Michigan ingredients could be substituted for non-Michigan 

ingredients in recipes 
○ Skills acquired (N=89, n=52) were reported as an average of 3, including: 

■ How to set up a taste test 
■ How to properly and safely use kitchen knives 
■ How to store locally-grown produce 
■ How to visually inspect locally grown produce for quality and safety 

Goal 2: Participating institutions will report purchasing an increased volume of Michigan 
specialty crops for their institutional food programs. 

● To measure progress towards this goal, an electronic survey was sent to all participants 
of the five trainings 4-7 months after participating in the training. The survey asked 



whether institutions had started to purchase new Michigan specialty crops, or increased 
the amount of Michigan specialty crops that they were purchasing in their food service 
programs, after participating in the training. 

○ The number of respondents was fairly low at 9% (N=89, n=8). This response rate 
may be partially due to lack of access to information. Most food service staff do 
not have access to purchasing data, and may not have forwarded the request to 
their food service director/purchaser, the director/purchaser may not have 
responded, or they may have faced other barriers to accessing the information. 
Getting local produce purchase information has historically been difficult, and this 
survey was no exception. Additionally, this increased purchasing survey was 
assessing district wide information and the trainings themselves were often 
attended by multiple staff from one school. 

○ The respondents did indicate an overall increase in purchasing of Michigan 
specialty crops, demonstrated by the purchase of, or increase in purchase of 34 
different specialty crops for use in food service programs. 

○ Not all respondents answered the dollar value and volume of specialty crop 
purchases following the training, but those that did totaled: 

■ $2,327 dollars spent on specialty crops following the training 
■ $4,300 pounds of specialty crops purchases following the training 

○ Despite a somewhat low response rate, our team was encouraged that 
respondents did report sourcing more volume of specialty crops or new specialty 
crops in their food service programs. We felt that this demonstrated more 
confidence in the areas that we aimed to increase capacity in, including handling, 
preparation, storage and use of Michigan specialty crops. 

● The follow-up survey also asked respondents to report whether they were using skills 
and information learned at the training 4-7 months after participating. 

○ Respondents (N=89, n=18) did report using skills and information learned from 
the training, with different frequencies. The most popular skills and information 
that were being used on a daily basis in food service operations were: 

■ Washing different kinds of locally-grown produce 
■ Properly and safely using knives 
■ Storing locally-grown produce 
■ Inspecting locally-grown produce for quality and safety 

○ Our team also thought that the respondents daily use of skills and knowledge 
that they acquired at the training was an indication that capacity was increased to 
use Michigan specialty crops in a food service setting. 

 
BENEFICIARIES 
 

● A group of specialty crop growers and distributors that were invited to speak at the 
trainings benefitted from the exposure to a group of institutional food service purchasers, 
through increased knowledge and connectivity. This group also received an honorarium 
to speak at the trainings to compensate them for their time and effort to make a 
presentation to the training participants. 

● As much as was possible, all specialty crop ingredients were sourced from local 
specialty crop growers and aggregators (seasonality sometimes lessened this 
possibility). These growers benefited from the sales of their products. 

● Most importantly, a variety of specialty crop growers, aggregators, and distributors that 
carry Michigan specialty crops (also benefiting the growers), benefited from the increase 
in sales volume as reported by the respondents of the long term survey indicating an 



increase in their purchase of Michigan specialty crops following the training. Our team is 
hopeful that this trend will continue past the evaluation period. 

● At least 20 specialty crop growers, aggregators and distributors benefited from 
participation in the trainings, sourcing ingredients for the trainings, and increased sales 
volume following the trainings. We suspect this number is higher, but cannot provide a 
solid quantity as our follow-up survey did not ask how many different locations the 
institutions were sourcing their Michigan specialty crops from. 

 
LESSONS LEARNED 

 
● With regard to the goal of increasing skills and knowledge about handling, preparing and 

using Michigan specialty crops, we felt that increasing the number of food service staff 
(rather than directors or administrators) could have increased the rate of acquisition. A 
potential suggestion for future projects would be to work with individual institutions 
(schools, school districts or hospitals) to schedule a date for the class that would work 
for a group of their staff members. By hosting the training regionally, we ended up 
getting groups that often included directors/administrators and staff, rather than having a 
focus on staff. This is the model that the School Nutrition Association of Michigan uses, 
and it seems to create a deeper impact in within a smaller set of institutions, yet those 
institutions can see more wide spread benefits. 

● Our team felt that charging a registration fee for this training would have increased 
attendance and commitment of those that had registered. We did not want to prevent 
anyone from attending, and had no purpose to charge for the class because it was 
funded and we did not have a goal of making any profit. This training does require funds 
to be expended on food and supplies, and will need to have a registration fee moving 
forward.  

● From the training feedback, we learned that the most useful part of the trainings was to 
spend more time in the kitchen learning hands-on skills, incorporating information 
sharing into that portion of the class. Moving forward, a course like this should dedicate 
more than half of the time to hands-on specialty crop preparation, rather than splitting 
the time equally between classroom and kitchen. We also learned that having local 
contacts to personally invite and recruit participants to register was very helpful. Lastly, 
one of the most positively reviewed portions of the training was the presentation from the 
specialty crop grower or distributor. This presentation set the tone for use of Michigan 
specialty crops in food service settings and shared insight about specialty crop 
production with staff members that may not have that exposure on any regular basis. 
Our team feels that element of the training should remain intact, and that fostering 
partnerships between institutions and specialty crop representatives should be 
encouraged in other settings to promote connection and education. 

● Our team feels that there is a need to provide more support and follow up to food service 
directors who either participated in the training or had staff participate in the training on 
local purchasing. This class was a great starting point and provided skills necessary to 
use more Michigan specialty crops, however a barrier still exists with the knowledge of 
school food service directors in sourcing Michigan specialty crops and support to keep 
them engaged in the work. Possibly the development of an accompanying class focused 
on the director/administration level would provide this support. 

 
CONTACT PERSON 

● Kaitlin Koch Wojciak  
● 586.469.6088 
● kaitwoj@anr.msu.edu 
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ADDITIONAL INFORMATION 

● Resource website: https://www.cultivatemichigan.org/making-michigan-recipes-work 
● Additional resource list: 

○ Making Michigan Recipes Work from Menu to Tray 
○ Standard Operating Procedures for Michigan Produce 
○ Seasonality 
○ Storing Farm Fresh Produce 
○ Culinary Terms 
○ Knife Skills 
○ Washing Techniques 
○ Produce Yield Maximization 
○ Getting Creative with Culinary Techniques 
○ Poster - Cafeteria Taste Test Survey 
○ Michigan Fruit & Veggie Dip Recipe 
○ Michigan Salad Recipe 
○ Purple Monster Smoothie Recipe 
○ Roasted Fall & Winter Vegetable Medley Recipe 
○ Stoplight Pepper & Bean Soup Recipe 
○ Fruit & Yogurt Parfait Recipe 
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CAFETERIA TASTE 
TEST SURVEY

TRIED ITTRIED IT LIKED IT LOVED IT

FEATURED FOOD: DATE TESTED:



GETTING CREATIVE 
WITH CULINARY 
TECHNIQUES

SEASONINGS & SPICES

Serving more fresh foods rather than processed foods helps 

to reduce sodium intake because the chef can control the 

amount of sodium in the food. Serving foods that are lower in 

sodium helps your customers enjoy the natural taste of food. 

Using herbs, spices and seasonings can help make vegetables 

and fruits more appetizing without using sodium. 

BOOST FLAVOR & REDUCE SALT USAGE WITH THESE POPULAR SEASONINGS:

• Black Pepper

• Garlic Powder

• Curry Powder

• Cumin

• Dill Seed

• Basil

• Ginger

• Coriander

• Onion

• Lemon

• Vinegar



ROASTING

•  Roasting is a dry heat method of cooking in an oven 

where the food is not covered, allowing the heat to 

surround the item.

•  Roasting vegetables can enhance the natural sugars in 

certain vegetables, which often makes them more 

appetizing for customers, especially children.

To ensure a high quality dish, follow these steps for 

roasted vegetables:

•  Preheat the oven to 325-350 degrees Fahrenheit.

•  Cut the vegetables into uniform shape and size.

•  Toss vegetables with olive oil.

•  Optional: season with pepper, garlic, spices or herbs. 

Use no more than 1 teaspoon per 50 servings.

•  Place vegetables in a single layer on a sheet pan. Do 

not crowd the vegetables as it will cause them to 

steam.

•  Bake until vegetables are tender.

SOURCE: www.nfsmi.org/ documentlibraryfiles/PD-

F/20100210102023.pdf

SPICE MIXES

Spice mixes can be a great way to add 

flavor to fresh food, either while 

preparing or allowing customers to add 

their own. Try some of the following ideas 

from Team Nutrition Iowa for pre-blended 

spice mixes. 

These quantities are designed to be used 

in a spice shaker.

POTATO BLEND

•  2 Tablespoons dill

•  1 Tablespoon garlic powder

•  1 Tablespoon onion powder

•  1 Tablespoon paprika

•  1 Tablespoon dried parsley

•  1 Tablespoon dried sage

VEGETABLE BLEND #1  

Great for steamed or roasted vegetables

•  2 Tablespoons black pepper

•  1 Tablespoon cayenne pepper

•  1 Tablespoon paprika

•  1 Tablespoon onion powder

•  1 Tablespoon garlic powder

VEGETABLE BLEND #2

Great for steamed or roasted vegetables

•  2 Tablespoons chili powder

•   2 Tablespoons cumin

•  1 Tablespoon crushed red pepper

•  1 Tablespoon onion powder

•  1 Tablespoon granulated garlic

SQUASH AND CARROT BLEND

•  2 Tablespoons cinnamon

•  1 Tablespoon ground cloves

•  1 Tablespoon ground ginger

•  1 Tablespoon nutmeg

SOURCES & ADDITIONAL INFORMATION: healthymeals.nal.usda.gov/whatsshaking, 

www.educateiowa.gov/sites/files/ed/documents/1415_np_lt_flavorshakers_CACFP.pdf

http://www.nfsmi.org/
http://www.educateiowa.gov/sites/files/ed/documents/1415_np_lt_flavorshakers_CACFP.pdf


STEAMING

•  Steaming is a moist heat cooking technique by 

which food is cooked by direct contact with steam.

•  Steaming minimizes direct contact with water, which 

can leach out nutrients.

•  Properly cooked vegetables should be steamed 

until they have brightened in color and have a little 

crunch. This generally takes no more than a minute 

or two. Overcooking vegetables will result in poor 

appearance and texture. 

•  Vegetables can be steamed in a compartment 

steamer and a conventional oven.

See the National Food Service Management Institute’s 

(now the Institute for Child Nutrition) video on 

steaming vegetables for more detailed 

considerations: 

www.nfsmi.org/resourceoverview.aspx?ID=287

SAUTÉING

•  Sautéing is a cooking technique where food is 

cooked quickly in a small amount of fat in a pan over 

high direct heat.

•  Sautéing has the advantage of being a quick cooking 

method. It does require the use of fat, which contrib-

utes to the overall fat content of the meal.

To ensure a high quality dish, follow these steps for 

sautéing vegetables:

•  Prepare the vegetables by cutting them into small, 

uniform pieces.

•  Heat the oil to be used in a large, flat based pan. The 

pan should be large enough to hold all of the 

vegetable pieces on one layer. If the vegetables are 

stacked, it will cause them to steam rather than sauté.

•  Vegetables should be continuously moved and 

flipped to cook all pieces evenly.

COOKING
TECHNIQUES

BLANCHING + FREEZING

•   If circumstances allow, one way to extend the amount 

of time you can use local produce in your meal 

program is by freezing product while it is in season for 

use at a later date.

•  For many vegetables, blanching is necessary before 

freezing. Blanching is a process where vegetables are 

placed in boiling water and cooked for 1 to 2 minutes, 

then placed in ice water to stop the cooking process. 

Blanching stops the enzymes from continuing to ripen 

vegetables in the freezer, which will result in 

decreased flavor, nutrient loss and compromised 

texture.

•   Vegetables that require blanching include beans, 

peas, broccoli, cauliflower, asparagus, carrots and 

Brussels sprouts. 

•  Blanching tip: Use 1 gallon of water for every pound of 

vegetables that need to be blanched.

ADDITIONAL RESOURCES:

•   Detailed blanching and freezing techniques: 

nchfp.uga.edu/how/freeze/blanching.html 

•   Fact sheets on storing and preserving Michigan 

vegetables: msue.anr.msu.edu/program/mi_fresh/-

michigan_fresh_vegetables

•   Fact sheets on storing and preserving Michigan fruits: 

msue.anr.msu.edu/program/mi_fresh/michigan_-

fresh_fruits

•   Detailed guide on how to process, freeze and store 

vegetables and fruits with a vacuum sealer: 

www.fns.usda.gov/sites/default/files/Vacuum.pdf



http://www.nfsmi.org/resourceoverview.aspx?ID=287
http://www.fns.usda.gov/sites/default/files/Vacuum.pdf


EQUIPMENT & OPERATION

FO OD PRO CESSORS

•  Food processors are an electric appliance 

with interchangeable blades within a 

closed container into which food is 

inserted for slicing, shredding, mincing, 

chopping, puréeing or other processing at 

high speeds.

•  A commercial food processor can save a 

significant amount of time in food 

preparation. 

•  Most processors come with multiple 

blades to accomplish a variety of different 

tasks. 

The following are just a few examples of 

what you can use a food processor for in 

your meal program:

Here are a few examples:

•  Slicing vegetables and fruits like potatoes, 

carrots, radishes or apples.

•  Grating firm vegetables and fruits for raw 

consumption or in cooked dishes.

•  Blending or pureeing dishes.

•  Making your own salad dressings and 

sauces.

Watch Jennifer Cornbleet’s video on 

using a food processor at 

www.youtube.com/watch?v=QqxL3kVqNJo.



MAND OLINE

•  A mandoline is a hand operated kitchen utensil 

consisting of a flat frame with adjustable cutting 

blades for slicing vegetables and fruits.

•  Mandolines have a wide variety of uses and can 

be a less expensive alternative to food 

processors.

•  Many mandolines have interchangeable blades 

that allow you to thinly slice and julienne 

vegetables and fruits.

•  Care should be used when operating a 

mandoline as the blades are very sharp. Many 

models have a hand protector that can be used 

to keep your fingers away from the blade.

•  When using a mandoline, set it up so it is 

parallel to you with the blade facing away from 

your body. This will allow you the most control 

as you process your produce.

•  If processing a rounded vegetable or fruit, 

prepare it by cutting the item to have a flat 

surface. Maintain a firm and consistent 

downward pressure on the vegetable or fruit as 

you slice it.

Watch Fine Cooking’s video on how to use a 

mandoline at www.finecooking.com/videos/

how-to-use-mandoline.aspx
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CULINARY TERMS

• BLANCH:  To pour boiling water over food (often fruit, vegetables or nuts) in order to

soften or remove the hulls or skins, and then placing it immediately in cold water to stop the

cooking process.

• BRAISE:  To prepare food by browning it, covering it, and then slowly cooking it in the

oven or on the stove with as much as 0.5 inch of liquid.

• BROIL:  To cook food directly under a very hot 500 degree Fahrenheit heat source.

• CARAMELIZE:  The process of cooking sugar until it begins to color. Also, while slowly 

cooking some vegetables, like onions and root vegetables, the natural sugars are released

and the vegetables will caramelize in their own sugars. Oil is usually used in the pan to help

the process.

• CORE:  To remove the seeds or pit from a fruit or vegetable.

• CRISP:  To restore the crunch to vegetables such as celery and lettuce. This can be done

with an ice water bath.

• EMULSION:  A mixture of oil and liquid in which tiny globules of one are suspended in

the other. Emulsifiers, such as egg or mustard, may be used to assist in keeping the two

liquids together.

• GRILL:  Cook directly over the heat source on metal racks or rods in the open air.

• HOT SOAK:  Method to reduce dry bean cooking time, which consistently produces

tender beans. Place beans in a pot and add 10 cups of water for every 2 cups of beans. Heat

to boiling and boil for an additional 2 to 3 minutes. Remove beans from heat, cover and let

stand for 4 to 24 hours. Drain beans, discard soak water and rinse with fresh, cool water.

• HULL:  To remove the leafy and stem parts off fruits such as strawberries.

• JULIENNE:  Used to describe food that has been cut into matchstick-like pieces half of an

inch thick and 1.5 to 3 inches long.

• MACERATE:  To soak fruit or vegetables in liquid.

• MARINATE:  To soak food (often meat) in a seasoned liquid.

• MISE EN PLACE:  Meaning “everything in place,” refers to preparing and organizing

ingredients and equipment.

• MIREPOIX:  A mixture of sautéed vegetables, 2 parts onion, 1 part celery, 1 part carrot,

which is often used as the basis for soups, stews and sauces.

• PARBOILING :  To partially cook a food in simmering or boiling water. Similar to

blanching, but cooked for longer.

• PARE:  To peel or trim food of its outer layer of skin.

• PRE S SURE COOKING :  Cooking method that uses steam under a locked lid to produce

high temperatures and achieves a faster cooking time.

• PUREE:  To process cooked food or soft raw food in a blender, food processor, food

mill or sieve until it is semi-liquid and has a relatively even consistency. Also refers to the

finished product.

• QUICK SOAK:  Method to soak dry beans in less time. This method is achieved by adding 

beans to a pot with water, 10 cups water per every 2 cups beans. Bring the water to a boil 

and continue boiling for 2 to 3 minutes. Remove from heat, drain beans, and rinse with fresh, 

cool water.

• REDUCE: To cook a liquid food over high heat, allowing the water to evaporate.

• ROAST: A method of cooking in an oven where the item is not covered, allowing the dry

heat to surround the item.

• SAUTE: To cook food quickly in a small amount of fat in a pan over high direct heat.

• SHRED: To process food into long bits and pieces, either by hand or with a grater.

• SIMMER:  Cooking food in a liquid at just below a boil point so that small bubbles begin to 

rise to the surface.

• STEAM: To cook over boiling water in a covered pan or to cook in a special pressurized 

steam compartment.

• STIR-FRY:  Fast frying of small pieces of meat and/or vegetables over very high heat with 

continuous stirring in a small amount of oil.

• STOCK: A liquid made by boiling meat or bones and/or vegetables, which is used to make 

soups or add flavor to other dishes.

• SWEAT:  Cooking vegetables over low heat in a small amount of fat to release their moisture, 

flavor and to have them look translucent.
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• QUICK SOAK:  Method to soak dry beans in less time. This method is achieved by adding 

beans to a pot with water, 10 cups water per every 2 cups beans. Bring the water to a boil 

and continue boiling for 2 to 3 minutes. Remove from heat, drain beans, and rinse with fresh, 

cool water.

• REDUCE:  To cook a liquid food over high heat, allowing the water to evaporate.

• ROAST:  A method of cooking in an oven where the item is not covered, allowing the dry 

heat to surround the item.

• SAUTE:  To cook food quickly in a small amount of fat in a pan over high direct heat.

• SHRED:  To process food into long bits and pieces, either by hand or with a grater.

• SIMMER:  Cooking food in a liquid at just below a boil point so that small bubbles begin to 

rise to the surface.

• STEAM:  To cook over boiling water in a covered pan or to cook in a special pressurized 

steam compartment.

• STIR-FRY:  Fast frying of small pieces of meat and/or vegetables over very high heat with 

continuous stirring in a small amount of oil.

• STOCK: A liquid made by boiling meat or bones and/or vegetables, which is used to make 

soups or add flavor to other dishes.

• SWEAT:  Cooking vegetables over low heat in a small amount of fat to release their moisture, 

flavor and to have them look translucent.

SOURCES: Common Culinary Terms. Sue Grossbauer, RD., www.goodcooking.com/basic_ck.htm, 
www.culinarycook.com/culinary-terms

http://www.goodcooking.com/basic_ck.htm
http://www.culinarycook.com/culinary-terms
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A MENU AND MARKETING GUIDE TO  
SEASONAL MICHIGAN VEGETABLES AND FRUITS 
FOR SCHOOL NUTRITION STAFF

MAKING
MICHIGAN
RECIPES WORK
FROM MENU 
TO TRAY
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Serving Michigan vegetables and fruits in school meal 

programs promotes the development of lifelong healthy 

eating skills for youth, while supporting local farmers and 

Michigan’s economy. Local food is fresher than food that 

has been grown to be shipped long distances, which means 

it is more flavorful and nutritious. This guide is designed 

to help school nutrition staff work with their food service 

director and nutrition team to use more Michigan fruits 

and vegetables in school recipes through menu planning, 

marketing and education tips.

MICHIGAN FARMERS GROW A 
WIDE VARIETY OF VEGETABLES 
AND FRUITS, MANY OF WHICH 
ARE AVAILABLE FOR ALL OR 
MOST OF THE SCHOOL YEAR. 

2
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SUBSTITUTION IDEAS

SUBSTITUTIONS AND FLEXIBLE MENUS

Work with your food service director to determine acceptable ways to substitute seasonal Michigan foods in your 

menu. Sometimes a substitution can be as easy as using a local version of a vegetable or fruit when it is in season. 

Another form of substitution is to use different local vegetables or fruits in the same recipe throughout the year, 

depending on when they are available locally. This also offers flexibility to your local farmers to bring you a different, 

but similar product if your original requested item is unavailable. An example of this is the Michigan Salad recipe, which 

calls for a total of 6 cups of leafy greens. The original recipe was written to use iceberg and romaine lettuce.  

For this curriculum, the recipe is adjusted to use kale. Other leafy green substitution options could include field greens, 

arugula, mesclun mix or baby Swiss chard.

EASY SWITCHE S 

Using locally grown vegetables in these dishes or using 

a different local vegetable in its place is a simple way 

to add local produce to your meals without having to 

calculate conversions or adjust your recipes.

S A L A D  A N D  S A N D W I C H  T O P P E R S : 

Sliced: cucumber, tomato, young zucchini or summer 

squash, radish, turnip, jalapeno pepper, bell pepper

Sliced, diced or shredded: carrot, onion, young zucchini 

or summer squash, cucumber, tomato, red cabbage, 

daikon radish, radish, turnip, kohlrabi, beet

S O U P  I N G R E D I E N T S : 

Greens: kale, Swiss chard, collard greens, spinach, 

mustard greens, beet greens, turnip greens, cabbage

R O A S T E D  V E G E TA B L E S : 

Celery root (celeriac), winter squash, carrot, parsnip, 

sweet potato, potato, broccoli, cauliflower, garlic, onion, 

bell pepper, turnip, asparagus, eggplant, mushroom, 

kohlrabi, green beans, beet, rutabaga, Brussels sprouts, 

Romanesco, pumpkin, rhubarb

S T E A M E D  V E G E TA B L E S :

Carrot, broccoli, cauliflower, asparagus, green beans, 

sweet corn

SWITCHE S THAT MAY REQUIRE RECIPE 

ADJUSTMENTS

Substitution should not impact meal pattern 

requirements as long as you are mindful of the serving 

size and staying within the same vegetable subgroup. 

Depending on the recipe, preparation may need 

some minor adjustments based on cooking time of 

the vegetable that is being substituted. For example, 

asparagus cooks very quickly while root vegetables 

require longer cooking times to become soft.

S O U P,  S T E W  O R  S T I R - F RY  I N G R E D I E N T S : 

Chopped or pureed: Celery root (celeriac), winter 

squash, carrot, parsnip, sweet potato, potato, peas, 

green beans, garlic, onion, bell pepper, turnip, 

asparagus, eggplant, mushroom, broccoli, kohlrabi, 

cauliflower, sweet corn, beet, rutabaga, Romanesco, 

pumpkin, celery
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USING CYCLE MENUS TO 
YOUR ADVANTAGE 

Cycle menus provide plenty of opportunities to use local 

foods in your meal program when they are in season.  

H E R E A R E A F E W I D E A S O N H O W TO F I T  LO C A L 

F O O D I N TO YO U R C YC L E M E N U : 

Some Michigan foods are available for all or most 

of the school year, including carrots, garlic, leeks, 

mushrooms, potatoes, onions, parsnips, potatoes, 

winter squash, sweet potatoes, turnips and apples. 

These can be staples on your menu cycle.

Other items are available for all or most of the school 

year in some areas of Michigan from farmers that 

have hoophouses. These include green onions, 

spinach, fresh herbs, arugula, Asian greens, beets, 

Swiss chard and beet greens, kale, other greens, 

spring onions, radishes and salad greens.

Summer food service cycle menus have even more 

items available for the extent of the program. 

These include green beans, broccoli, cauliflower, 

Romanesco, cucumbers, eggplant, peppers and 

tomatoes.

Talk to your food service director about flexible 

cycle menu options. Could you try experimenting 

with keeping half of the menu flexible to allow for 

substitutions? Could you allow for substitutions in 

easy places like soups and side dishes? One way to 

do this is to include a “seasonal vegetable” on your 

cycle menu to provide more flexibility.

4
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FLEXIBLE SIDE DISHES

Consider substituting different fruits and vegetables 

in and out based on when they are in season in 

Michigan. Slice fruit or chop vegetables into sticks 

or bite-sized pieces for an easy side dish. A 2011 

study by Cornell University found that consumption 

increased 73 percent when middle school students 

were offered sliced fruit instead of whole fruit.  

Source: Wansink, Brian, David N. Just, Andrew S. Hanks, Laurie E. Smith, American Journal of 

Preventive Medicine, “Pre-Sliced Fruit in School Cafeterias: Children’s Selection and Intake” 

Volume 44, Issue 5, May 2013, Pages 477-480

5
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SALAD BAR OPPORTUNITIES

In addition to lettuce, there are many leafy vegetables grown in Michigan that can be used as a base for a green salad. 

Some examples include kale, spinach, Asian greens, mixed field greens, cabbage, arugula and baby Swiss chard. You 

can also find local romaine, green leaf and red leaf lettuces.

These items can be rotated in and out depending on when they are in season. Try chopping or shredding vegetables to 

make them attractive and easy to eat in a salad. 

A WIDE VARIETY OF SALAD 
TOPPINGS ARE AVAILABLE FROM 
MICHIGAN PRODUCERS 

VEGETABLE S: 

Carrots, bell peppers, cucumbers, beets, tomatoes, 

kohlrabi, broccoli, Brussels sprouts, onions, radishes, 

celery, green beans, snap peas, salad turnips,fresh herbs

FRUITS: 

Blackberries, blueberries, raspberries, strawberries, 

melon, apples, peaches, dried cherries, cranberries, 

blueberries

PIZZA TOPPING S 
OFFER VERSATILITY

You can top a pizza with almost anything! Michigan 

farmers grow a wonderful variety of vegetables and 

herbs that make fantastic pizzas. 

H E R E A R E J U S T A F E W I D E A S :

•  Fresh herbs: garlic, oregano, basil, fennel bulb, chives

•   Vegetables: broccoli, arugula, asparagus, onions, 

mushrooms, tomatoes, bell peppers, eggplant, 

spinach, jalapeno peppers

SPRUCE UP 
SANDWICHES WITH 
FLAVORFUL LOCAL 
TOPPING S

D O YO U U S E I T E M S L I K E  S L I C E D TO M ATO E S 

A N D L E T T U C E TO TO P S A N D W I C H E S A N D 

B U R G E R S ?

•   Substitute iceberg lettuce with Michigan leaf lettuce, 

cabbage slaw or spinach

•   Take advantage of Michigan farm-fresh tomatoes 

in summer and fall when they are juiciest and most 

flavorful

6
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DARK GREEN VEGETABLE S

Beet greens

Bok choy

Broccoli

Collard greens

Dark green leaf lettuce

Kale

Mesclun

Mustard greens

Parsley

Romaine lettuce

Spinach

Turnip greens

 

RED - ORANGE VEGETABLE S

Carrots

Pumpkins

Red bell peppers

Sweet potatoes

Tomatoes

Winter squash (Acorn, butternut, 

hubbard, etc., excluding spaghetti 

squash)

 

BEANS AND PEAS

Black beans

Great northern beans

Kidney beans

Navy beans

Pink beans

Pinto beans

Red beans

Soy beans

White beans

STARCHY VEGETABLE S

Corn

Fresh green peas

Parsnips

Potatoes

 

OTHER VEGETABLE S

Asparagus

Beets

Brussels sprouts

Cabbages

Cauliflower

Celeriac

Celery

Cucumber

Eggplant

Garlic

Green beans

Green peppers

Kohlrabi

Mushrooms

Onions

Radishes

Rhubarb

Snap peas

Snow peas

Spaghetti squash

Turnips

Wax beans

Zucchini

WHICH MICHIGAN PRODUCE ITEMS MEET THE 
REQUIREMENTS FOR RED - ORANGE ,  DARK GREEN, 
AND BEANS AND PEAS VEGETABLE SUBGROUPS?

The U.S. Department of Agriculture’s (USDA) meal patterns for the National School Lunch Program and School Breakfast 

Program refer to five subgroups of vegetables that count toward the daily and weekly vegetable requirements. This list 

is not all-inclusive, but includes vegetables commonly grown in Michigan.

New and unfamiliar recipes may take extra time to prepare at first until 

you get the hang of it. Try making a small batch for tasting the first time to 

practice the techniques and make samples for taste testing.

Children may not accept a new food until they have had multiple 

opportunities to try it. Don’t get discouraged if they don’t like it the first 

time! Taste testing can be a valuable tool to help children learn to like new 

foods. Learn some tips for successful taste testings on page 13.

WHAT TO 
EXPECT WHEN 
INTRODUCING 
NEW MENU 
ITEMS

7
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HOW MUCH TO EXPECT?

When using local fruits and vegetables in your recipes, you may want to know how many pounds you are getting. This 

chart can help you know how many pounds of produce come in common sale units such as bushels and crates, and how 

that translates to serving sizes as per the USDA Food Buying Guide for School Meal programs.

F R U I T O R 
V EG E TA B L E

CO M M O N 
W H O L E SA L E U N I T

A P P ROX N E T 
W E I G H T (U.S . 

P O U N D S)

S E RV I N G S P E R 
U S DA F O O D 

B U Y I N G G U I D E 
P U RC H A S E U N I T 

(P O U N D)

A P P ROX. 
S E RV I N G S P E R 

W H O L E SA L E 
U N I T

S E RV I N G S I Z E  P E R M E A L 
CO N T R I B U T I O N

Apples

Bushel 48 14.8 710.4
1/4 cup raw unpeeled fruit (depending on apple 
size, may only be a portion of the apple, figure is 
based on cored apple)

Loose pack 38-42 14.8 562.4 -621.6
1/4 cup raw unpeeled fruit (depending on apple 
size, may only be a portion of the apple, figure is 
based on cored apple)

Tray pack 40-45 14.8 592 - 666
1/4 cup raw unpeeled fruit (depending on apple 
size, may only be a portion of the apple, figure is 
based on cored apple)

Cell pack 37-41 14.8 547.6 - 606.8
1/4 cup raw unpeeled fruit (depending on apple 
size, may only be a portion of the apple, figure is 
based on cored apple)

Asparagus Crate 30 4.8 144
1/4 cup cooked vegetable (figure is based on 
asparagus being trimmed prior to preparing)

Beans (green) Bushel 56-60 11.1 621.6 - 666 1/4 cup whole, cooked vegetable 

Blackberries 12, half-pint basket 6 11.9 71.4 1/4 cup raw fruit

Broccoli
Wirebound crate 20-25 9.8 196 - 245 1/4 cup raw vegetable spears

Wirebound crate 20-25 10.2 204-255 1/4 cup cooked, drained vegetable

Brussel sprouts Carton, loose pack 25 8.5 212.5 1/4 cup cooked, drained vegetable

Cabbage

Open mesh bag 50 17.7 885 1/4 cup raw, chopped vegetable

Open mesh bag 50 11.2 560 1/4 cup raw, chopped vegetable with dressing

Open mesh bag 50 26.4 1320 1/4 cup raw shredded vegetable

Open mesh bag 50 13.8 690 1/4 cup cooked drained shredded vegetable

Flat crate (1 ¾ bushel) 50-60 17.7 885 - 1062 1/4 cup raw, chopped vegetable

Flat crate (1 ¾ bushel) 50-60 11.2 560 - 672 1/4 cup raw, chopped vegetable with dressing

Flat crate (1 ¾ bushel) 50-60 26.4 1320 - 1584 1/4 cup raw shredded vegetable

Flat crate (1 ¾ bushel) 50-60 13.8 690 - 828 1/4 cup cooked drained shredded vegetable

Carton, place pack 53 17.7 938.1 1/4 cup raw, chopped vegetable

Carton, place pack 53 11.2 593.6 1/4 cup raw, chopped vegetable with dressing

Carton, place pack 53 26.4 1399.2 1/4 cup raw shredded vegetable

Carton, place pack 53 13.8 731.4 1/4 cup cooked drained shredded vegetable

Cantaloupes Crate 40 5.73 229.2
1/4 cup cubed or diced fruit (figures based on 5 
inch diameter, 30 oz cantaloupe)

Carrots

Film plastic bags
Mesh sacks
Cartons holding 48 one 
pound film bags

55 10.3 566.5
1/4 cup raw vegetable strips (about 3 strips, 4-inch 
by 1/2-inch)  (figures based on carrots received 
with green tops removed)
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Carrots  
(continued)

Film plastic bags
Mesh sacks
Cartons holding 48 one 
pound film bags

55 10.6 583
1/4 cup raw, chopped vegetable  (figures based 
on carrots received with green tops removed)

Film plastic bags
Mesh sacks
Cartons holding 48 one 
pound film bags

55 15.4 847
1/4 cup raw, shredded vegetable  (figures based 
on carrots received with green tops removed)

Film plastic bags
Mesh sacks
Cartons holding 48 one 
pound film bags

55 10.9 599.5
1/4 cup raw, sliced vegetable (5/16-inch slices)  
(figures based on carrots received with green 
tops removed)

Film plastic bags
Mesh sacks
Cartons holding 48 one 
pound film bags

55 8.16 448.8
1/4 cup cooked, drained sliced vegetable (5/16-
inch slices) (figures based on carrots received with 
green tops removed)

Cauliflower

WGA crate 50-60 12.5 625 - 750 1/4 raw, sliced vegetable

WGA crate 50-60 12.3 615 - 738 1/4 cup raw florets

WGA crate 50-60 8.8 440 - 528 1/4 cup cooked drained florets

Cherries (sweet) Lug 20 8.5 170
1/4 cup raw, pitted cherries (about 7 whole 
cherries)

Cherries (tart) Lug 20 6.4 128 1/4 cup cooked, pitted fruit, sugar added

Celery (trimmed)

Crate 60 12.2 732 1/4 cup raw vegetable sticks or strips

Crate 60 12.5 750 1/4 cup raw, chopped vegetable

Crate 60 12.3 738 1/4 cup raw, diced vegetable

Crate 60 8.7 522 1/4 cup diced, cooked, drained vegetable

Crate 60 8.1 486 1/4 cup sliced, cooked, drained vegetable

Corn (sweet) with 
husks

Wirebound crate or 
packed carton of 5 oz. 
ears

50 1.67 83.5 1 medium ear (about 1/2 cup cooked vegetable)

Wirebound crate or 
packed carton of 5 oz. 
ears

50 3.35 167.5 1/4 cup cooked vegetable (about 1/2 cob)

Corn (sweet) 
without husks

Wirebound crate or 
packed carton of 5 oz. 
ears

50 2.33 116.5 1 medium ear (about 1/2 cup ccooked vegetable)

Wirebound crate or 
packed carton of 5 oz. 
ears

50 5.27 263.5 1/4 cup cooked vegetable (about 1/2 cob)

Cucumbers

Bushel 48 11.1 532.8 1/4 cup unpared, diced vegetable

Bushel 48 12.4 595.2 1/4 cup unpared, sliced vegetable

Bushel 48 10.5 504 1/4 cup pared, diced or sliced vegetable

Bushel 48 9.71 466.08
1/4 cup pared vegetable sticks (about 3 sticks, 
3-inch by 3/4-inch sticks)

Bushel 48 11.8 566.4
1/4 cup unpared vegetable sticks (about 3 sticks, 
3-inch by 3/4-inch sticks)

Eggplant Bushel 33 6.7 221.1 1/4 cup pared, cubed, cooked vegetable

Garlic
Carton of 12 cubes or 12 
film bag packages, 12 
cloves each

10
information unavail-
able

information 
unavailable

information unavailable

Grapes, seedless 
with stem

12 qt. basket 20 10.5 210 1/4 cup whole fruit 

12 qt. basket 20 9.27 185.4 1/4 cup fruit halves

Honeydew melon 2/3 carton 28-32 4.9 137.2 - 156.8 1/4 cup fruit cubes
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Kale fresh, 
trimmed, with 
stem 

Carton or crate 25 35.7 892.5
1/4 cup raw, chopped vegetable (no stem, credits 
as 1/8 cup in NSLP/SBP)

Carton or crate 25 10 250 1/4 cup cooked drained vegetable (no stem)

Kale, fresh un-
trimmed

Carton or crate 25 11.8 295 1/4 cup cooked, drained vegetable

Lettuce, fresh, 
dark green leafy, 
untrimmed

Carton packed, 24 43-52 21.7 - 31.3 933.1 -  1627.6

1/4 cup raw vegetable pieces (credits as 1/8 cup 
in NSLP/SBP), range of servings reflects loose 
lettuce on the lower end and head lettuce (such 
as romaine) on the upper end

Lettuce, green-
house, dark green 
leafy, untrimmed

24 qt. basket 10 21.7 - 31.3 217 - 313

1/4 cup raw vegetable pieces (credits as 1/8 cup 
in NSLP/SBP), range of servings reflects loose 
lettuce on the lower end and head lettuce (such 
as romaine) on the upper end

Onions, mature, 
fresh, all sizes, 
whole

Dry, sack 50 9.3 465 1/4 cup raw, chopped vegetable

Dry, sack 50 14.2 710 1/4 cup raw, sliced vegetable

Dry, sack 50 7.9 395 1/4 cup cooked vegetable pieces

Dry, sack 50 7.1 355 1/4 cup cooked, whole vegetable

Onions, green

Bunched carton of 12 
dozen

10 - 16 15 150 - 240 1/4 cup raw vegetable with tops

Bunched carton of 12 
dozen

10 - 16 13.8 138 - 220.8 1/4 cup cooked with tops

Bunched carton of 12 
dozen

10 - 16 6.7 67 - 107.2
1/4 cup raw chopped or sliced vegetable without 
tops

Peaches Size 64 & 
60 (medium, 2-1/2 
inch diameter)
many different 
sizes for peaches 
are outlined in the 
USDA Food Buy-
ing guide, please 
refer to the guide 
for other sizes

Bushel 48 3.5 168 1 whole raw peach

Bushel 48 7 336 1/4 cup fruit (about 1/2 a peach)

Bushel 48 5.1 244.8 1/4 cup raw, diced fruit

Bushel 48 7.7 369.6 1/4 cup raw, sliced fruit

2 layer carton or lug 22 3.5 77 1 whole raw peach

2 layer carton or lug 22 7 154 1/4 cup fruit (about 1/2 a peach)

2 layer carton or lug 22 5.1 112.2 1/4 cup raw, diced fruit

2 layer carton or lug 22 7.7 169.4 1/4 cup raw, sliced fruit

¾ bushel, carton crate 38 3.5 133 1 whole raw peach

¾ bushel, carton crate 38 7 266 1/4 cup fruit (about 1/2 a peach)

¾ bushel, carton crate 38 5.1 193.8 1/4 cup raw, diced fruit

¾ bushel, carton crate 38 7.7 292.6 1/4 cup raw, sliced fruit

Pears, all sizes

Bushel 50 7.9 395 1/4 cup raw, pared, sliced fruit

Bushel 50 5.7 285 1/4 cup cooked, pared, fruit halves, sugar added

Peppers, bell 
fresh, Medium or 
Large Whole

Bushel 25-30 9.7 242.5 - 291 1/4 cup chopped or diced raw vegetable

Bushel 25-30 14.7 367.5 - 441 1/4 cup raw vegetable strips

Bushel 25-30 9.8 245 - 294 1/4 cup cookeed, drained vegetable strips

Plums

Carton or lug 28 4.99 139.72
1 whole raw plum (figures based on 2" diameter 
plum)

Carton or lug 28 10.7 299.6 1/4 cup quartered fruit

½ bushel basket 30 4.99 149.7
1 whole raw plum (figures based on 2” diameter 
plum)

½ bushel basket 30 10.7 321 1/4 cup quartered fruit
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Potatoes, White or 
Russet

Bushel 60 8.9 534 1/4 cup pared, cooked, diced vegetable

Bushel 60 8.4 504 1/4 cup pared, cooked, mashed vegetable

Bushel 60 9.9 594 1/4 cup pared, cooked, sliced vegetable

Bushel 60 5.3 318
1/4 cup pared, cooked hash browns (1/4 cup 
vegetable)

Bushel 60 9.7 582 1/4 cup diced, cooked vegetable with skin

Barrel 165 8.9 1468.5 1/4 cup pared, cooked, diced vegetable

Barrel 165 8.4 1386 1/4 cup pared, cooked, mashed vegetable

Barrel 165 9.9 1633.5 1/4 cup pared, cooked, sliced vegetable

Barrel 165 5.3 874.5
1/4 cup pared, cooked hash browns (1/4 cup 
vegetable)

Barrel 165 9.7 1600.5 1/4 cup diced, cooked vegetable with skin

Box 50 8.9 445 1/4 cup pared, cooked, diced vegetable

Box 50 8.4 420 1/4 cup pared, cooked, mashed vegetable

Box 50 9.9 495 1/4 cup pared, cooked, sliced vegetable

Box 50 5.3 265
1/4 cup pared, cooked hash browns (1/4 cup 
vegetable)

Box 50 9.7 485 1/4 cup diced, cooked vegetable with skin

Potatoes, Red 
whole

Bushel 60 9.88 592.8 1/4 cup diced, cooked vegetable with skin

Barrel 165 9.88 1630.2 1/4 cup diced, cooked vegetable with skin

Box 50 9.88 494 1/4 cup diced, cooked vegetable with skin

Raspberries ½ pint baskets 6 12.1 72.6 1/4 cup raw, whole fruit

Spinach, fresh, 
partly trimmed

Bushel 18-20 30.7 552.6 - 614
1/4 cup raw, chopped vegetable (credits as 1/8 
cup in NSLP/SBP)

Bushel 18-20 20.4 367.2 - 408
1/4 cup raw vegetable with dressing (credits as 
1/8 cup in NSLP/SBP)

Bushel 18-20 7.6 136.8 - 152 1/4 cup cooked, drained vegetable

Strawberries 24 quart crate 36 10.5 378 1/4 cup raw, whole fruit

Sweet potatoes

Bushel 55 6.6 363 1/4 cup baked vegetable

Bushel 55 5.5 302.5 1/4 cup cooked, mashed vegetable

Bushel 55 9.1 500.5 1/4 cup cooked, sliced vegetable

Crate 50 6.6 330 1/4 cup baked vegetable

Crate 50 5.5 275 1/4 cup cooked, mashed vegetable

Crate 50 9.1 455 1/4 cup cooked, sliced vegetable

Tomatoes, whole, 
all sizes

Crate 60 7.6 456 1/4 cup diced vegetable

Crate 60 10.4 624 1/4 cup vegetable wedges

Lug box 32 7.6 243.2 1/4 cup diced vegetable

Lug box 32 10.4 332.8 1/4 cup vegetable wedges

2 layer flat 21 7.6 159.6 1/4 cup diced vegetable

2 layer flat 21 10.4 218.4 1/4 cup vegetable wedges

Tomatoes, green-
house

12 quart basket 20 7.6 152 1/4 cup diced vegetable

12 quart basket 20 10.4 208 1/4 cup vegetable wedges

Turnips

Without tops, mesh sack 
bunched, crate

70-80 11.2 784 - 896 1/4 cup raw, pared, cubed or diced vegetable

Without tops, mesh sack 
bunched, crate

70-80 8.7 609 - 696 1/4 cup pared, cubed, cooked, drained vegetable

Without tops, mesh sack 
bunched, crate

70-80 5.6 392 - 448
1/4 cup cooked, drained, pared, mashed 
vegetable

Watermelons
Melons of average or 
medium size

25 6.1 152.5 1/4 cup diced fruit, without rind

Table adapted from USDA Food and Nutrition Service “Pecks to Pounds” translation chart (http://www.fns.usda.gov/sites/default/files/Pecks_for_Pounds.pdf) and Food Buying 

Guide for School Meal Programs (http://www.fns.usda.gov/tn/food-buying-guide-school-meal-programs) 

http://www.fns.usda.gov/sites/default/files/Pecks_for_Pounds.pdf
http://www.fns.usda.gov/tn/food-buying-guide-school-meal-programs
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ON THE FRONT LINES:  HOW YOU CAN BE 
A POSITIVE INFLUENCE ON CHILDREN’S 
LUNCH CHOICES

Children don’t just learn in the classroom at school; the lunchroom offers tremendous opportunities 

to teach students healthy choices and life skills that will influence their success in school and their 

adult lives. As a school nutrition staff member, you are also a teacher and a coach. With your help, 

students can learn how to support local farms to keep their communities healthy while choosing 

foods that are healthy for their bodies.

TALKING TO STUDENTS ABOUT MICHIGAN FOODS

Learn as much as you can about the new foods you will be serving so that you can talk to students 

about them. This includes tasting it for yourself.

What are the ingredients?

Do you know the name of the farmer who grew the fruit or vegetable? If not, you can at 

least share with students that it was grown in Michigan.

How was it prepared?

What does it taste like? Can you compare it to something they may be familiar with? Do 

you like it? Students look up to you and value your opinions.

What nutrients does it have and what good will it do for their bodies? For example, “This 

spinach is full of calcium to make your bones strong.”

Don’t assume students will choose the new foods on their own. Use suggestive selling 

techniques and verbal prompts. For example, ask students, “Would you like a Michigan 

apple to go with your sandwich?” 

Invite local farmers to visit the cafeteria or classroom to talk to students about the different 

foods they grow.

12
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HEALTHY EXPRESS LINES HAVE BEEN 
SHOWN TO INCREASE SELECTION OF 
NUTRIENT DENSE FOODS BY 30+%.*

PRE SENTATION

Come up with fun and creative names for local food items. You can ask students to help you come up with names. This 

idea comes from the Smarter Lunchrooms movement (see more on page 14), which suggests names should be age-

appropriate. Younger students are attracted to names like “X-Ray Vision Carrots” and “Super Strength Spinach,” whereas 

older students prefer descriptive adjectives like “Succulent Summer Corn” and “Crisp Celery and Carrots.” More 

examples are included in the chart provided. By doing just this one free thing, schools have increased consumption of a 

menu item by 40-70 percent. Take it a step further and slip the words “Michigan” or “local” in the titles as well.

•  Conduct a taste test in line to let students try before they buy.

•  Locate healthy items at the front of the display.

•   Think about how you can include Michigan foods in your convenience item offerings. Healthy express lines have been 

shown to increase selection of nutrient dense foods by about 30 percent.* 

MARKETING

•   Signs are great visual prompts to get students excited about Michigan foods. Create your own, or use this template 

from Food Hub.org: food-hub.org/files/resources/Eating_local_cafeteria_sign.pdf

•  Promote local foods in newsletters, fliers and shared menus

•   Teachers can be great partners! Provide classroom resources such as those provided by Michigan Harvest of the 

Month (see page 14) 

TASTE TE STING

Taste testing is the practice of offering small samples of a new food to students (and adults!) to try it out in a supportive 

and positive setting. Students can vote on whether they tried it, liked it, and would be willing to try it again. Taste tests 

help students learn new foods and help nutrition staff collect information about new recipes.

•  Know that students may not like a new dish the first time you make it, and that’s OK.

•   Teach students that tastes change. The goal is to try new foods and it’s OK if they don’t like it today; they can try again 

another day. Did you like it today?

•  It may take 10-15 tries, if not more, before a child likes a new food.

•  Let students vote with stickers or in some other interactive way to indicate if they did or did not like it today.

•   Use individual trays or paper cups to make the food samples seem more special and appealing to students. You can 

also decorate the sampling area, dress in the color of the new fruit or vegetable being sampled, and invite a farmer, 

teachers, volunteers or the principal to help serve the new recipe to build excitement.

•   Consider choosing an easy recipe for your first taste test to get the hang of the process and inviting volunteers or 

students to assist in the sample preparation and serving.

* SOURCE: Wansink, B., Just, D. R., Payne, C. R., & Klinger, M. (2012). Attractive Names Sustain Increased Vegetable Intake in Schools. Preventive Medicine, (55), 330-332. doi:10.2139/ssrn.2079831 
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ADDITIONAL RESOURCES

C U LT I VAT E M I C H I G A N 

Cultivate Michigan helps institutions locate, buy and use seasonal Michigan foods. Click on the “Featured Foods” tab on 

www.cultivatemichigan.org/ to access marketing materials such as posters and window clings for the serving line. 

M I C H I G A N FA R M TO S C H O O L 

Michigan Farm to School is a program of the MSU Center for Regional Food Systems. The program’s website offers 

many educational resources about how to start or grow farm to school programs, as well as information on upcoming 

workshops and events and the MI Farm to School Grant Program. The MI Farm to School Grant Program offers Planning 

and Implementation grants to Michigan K-12 schools/districts and early childhood programs to plan for or implement farm 

to school programs focused on local food purchasing. Learn more at foodsystems.msu.edu/our-work/farm_to_school.

H O O P H O U S E S F O R H E A LT H

Hoophouses for Health is a program of the Michigan Farmers Market Association (MIFMA) that  is designed to increase 

access to Good Food for vulnerable families while increasing the season extension capacity of Michigan farmers. 

Farmers can receive funding from MIFMA to build a hoophouse, and their debt is repaid by providing healthy food 

to eligible individuals or schools. Participating farmers can provide vegetables, fruit, and other food products as loan 

repayment to child nutrition programs at eligible schools or districts that qualify for at least 50% free and reduced lunch 

and participate in USDA Child Nutrition Programs, such as the National School Lunch Program. Early childhood programs 

can also receive food from Hoophouses for Health if they participate in the USDA Child and Adult Food Program 

(CACFP) and meet geographic free and reduced price eligibility requirements. The MSU Center for Regional Food 

Systems (CRFS) can help establish relationships between participating farmers and eligible schools and programs. More 

detailed information about the program can be found at: mifma.org/school-and-early-childhood-program-information.

S M A R T E R L U N C H R O O M S

Smarter Lunchrooms is a program offered by Michigan State University Extension coaches who have been trained by 

experts from Cornell University’s Center for Behavioral Economic in Child Nutrition Program. This program focuses on 

improving the lunchroom through low cost or no cost solutions that research has shown to result in children making 

healthier lunch choices. To request a Smarter Lunchrooms coach from MSU Extension, contact Becky Henne at  

henner@anr.msu.edu. Learn more about the Smarter Lunchrooms Movement at this website:  

www.smarterlunchrooms.org. Also, check out Michigan Team Nutrition’s Smarter Lunchroom Video at:  

www.youtube.com/watch?v=BTyAIO3MfiQ. 

M I C H I G A N H A RV E S T O F T H E M O N T H ™

Michigan Harvest of the Month™ is a program of the Michigan Nutrition Network at Michigan Fitness Foundation. They 

offer trainings for schools and resources for school nutrition staff and educators. Educational resources such as posters 

and classroom activities are provided to schools at no cost by the Michigan Fitness Foundation. Contact Jamie Rahrig, 

project manager at the Michigan Fitness Foundation, at 517-908-3842, jrahrig@michiganfitness.org or  

resources@michiganfitness.org to learn what resources are available to your school. Some resources can be 

downloaded for free at farmtoschool.tbaisd.org/harvest-of-the-month/. More information about this program can be 

found at: www.michigannutritionnetwork.org/harvest-of-the-month.

S E RV I N G U P T R A D I T I O N : A  G U I D E F O R S C H O O L F O O D I N C U LT U R A L LY D I V E R S E C O M M U N I T I E S 

This guide will walk you through the process of building school meal programs that are both healthy and culturally 

appropriate for increasingly diverse customers. The full guide is available at: www.massfarmtoschool.org/wp-content/

uploads/2015/08/ServingUpTradition.pdf

http://www.cultivatemichigan.org/
mailto:henner@anr.msu.edu
http://www.smarterlunchrooms.org
http://www.youtube.com/watch?v=BTyAIO3MfiQ
mailto:jrahrig@michiganfitness.org
mailto:resources@michiganfitness.org
http://www.michigannutritionnetwork.org/harvest-of-the-month
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T H E L U N C H B OX

The Lunch Box is a program of the Chef Ann Foundation that is “dedicated to supporting school districts and 

food service teams who are transitioning their food programs from processed foods to scratch cooking and fresh 

ingredients.” The Lunch Box recipe and menu database is a searchable database of “kitchen- and kid-tested recipes” 

that have been analyzed for USDA meal components and can be scaled with the click of a button. Sample lunch and 

breakfast sample menus can also be downloaded at: www.thelunchbox.org/recipes-menus.

TASTE TE STING GUIDE S

G R O W I N G M I N D S

www.growing-minds.org/documents/farm-to-school-taste-tests.pdf

O H I O AC T I O N F O R H E A LT H Y K I D S

www.ohioactionforhealthykids.org/wp-content/uploads/2012/01/OAFHK-2012-Taste-Testing-Toolkit-WEB.pdf 

V E R M O N T F E E D

www.food-hub.org/files/resources/FEED_TasteTestGuideFINAL_lores.pdf 

T H E U S DA T E A M N U T R I T I O N R E S O U R C E L I B R A RY 

Taste test posters and stickers such as the “Make Today a Try-Day” design: www.fns.usda.gov/tn/resource-library

TASTE TE STING VIDEOS

G R O W I N G M I N D S

www.growing-minds.org/video-farm-to-school-taste-tests/ 

G E O R G I A O R G A N I C S B R I G H T I D E A S F O R TA S T E T E S T S U C C E S S

www.vimeo.com/71532219 

CURRICULUM RE SOURCE S TO SHARE WITH TEACHERS

M I C H I G A N A P P L E S L E S S O N P L A N

www.michiganapples.com/Just-for-kids/For-Teachers 

N AT I O N A L FA R M TO S C H O O L 

A searchable database of resources, including curriculum. www.farmtoschool.org/resources

T H E N AT I O N A L AG R I C U LT U R A L L I T E R AC Y C U R R I C U L U M M AT R I X

An online, searchable, and standards-based curriculum map for K-12 teachers. www.agclassroom.org/teacher/matrix

T H E G R O W I N G M I N D S

The Growing Minds farm to school program in North Carolina has developed a set of lesson plans that have connections 

to the Common Core, Essential Standards, and age-appropriate literature. 

www.growing-minds.org/lesson-plans-landing-page/  

http://www.thelunchbox.org/recipes-menus
http://www.growing-minds.org/documents/farm-to-school-taste-tests.pdf
http://www.ohioactionforhealthykids.org/wp-content/uploads/2012/01/OAFHK-2012-Taste-Testing-Toolkit-WEB.pdf
http://www.food-hub.org/files/resources/FEED_TasteTestGuideFINAL_lores.pdf
http://www.fns.usda.gov/tn/resource-library
http://www.growing-minds.org/video-farm-to-school-taste-tests/
http://www.vimeo.com/71532219
http://www.michiganapples.com/Just-for-kids/For-Teachers
http://www.farmtoschool.org/resources
http://www.agclassroom.org/teacher/matrix
http://www.growing-minds.org/lesson-plans-landing-page/
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STANDARD 
OPERATING 
PROCEDURES 
FOR MICHIGAN 
PRODUCE 

Consider writing Standard Operating Procedures (SOPs) for procuring and receiving 

whole, fresh local produce. Whether you work directly with farmers, food hubs or 

specialty distributors, your receiving process may look very different than it does with 

your broadline distributors. You may want your SOPs to be specific to different kinds of 

local produce or focus on high-risk produce, such as melons, tomatoes, salad greens, 

etc.. Existing district policies on sourcing, such as farm or distributor food safety 

practices, help to inform your SOPs.

IT CAN BE HELPFUL TO 

WORK ON YOUR SOPS 

IN PARTNERSHIP WITH 

THE FARMER OR 

DISTRIBUTOR TO 

DETERMINE HOW YOU 

WILL RECEIVE THE 

PRODUCE .  

Here are some questions to discuss with your suppliers that will impact your 
planning and receiving procedures:

WASHING: Do your suppliers have the capacity to bring you products that have been 

pre-washed? Would you prefer they brush off visible soil? Would you rather do all of the washing 

in your kitchen? 

PACKAGING: How will the different types of produce be packaged (type of package, units, etc.)? 

Consider if this packaging will meet your needs.

RECEIVING: If the described packaging is not something you are familiar with, how does it 

change your receiving procedure?  

QUALITY: What quality specifications do you have? Perhaps smaller apples for small hands or 

misshapen root vegetables for soups are OK as long as it meets the National School Lunch 

Program (NSLP) and the School Breakfast Program (SBP) serving requirements? As a team, you will 

need to decide what’s OK and what’s not, and ensure your suppliers are aware of your 

expectations. 

SUBSTITUTIONS: Are substitutes acceptable? For example, if there is a crop failure for one type of 

leafy green, but another is available, could you make the switch? 



Michigan State University Extension programs and materials are open to all without regard to race, color, national 
origin, gender, gender identity, religion, age, height, weight, disability, political beliefs, sexual orientation, 
marital status, family status, or veteran status.
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DEFINITIONS OF 

UNPROCE SSED

PRODUCE

For farms: According to the Michigan Department of Agriculture and Rural 

Development (MDARD), unprocessed produce means whole and uncut. 

Washing is not considered processing, and produce may or may not have been 

washed by the farm before it arrives in your kitchen. Due to food safety 

regulations, once a fruit or vegetable has been cut (other than any cutting 

required to harvest), it is considered processed and the vendor needs to have a 

food processing license from MDARD. 

For school food service programs: According to the U.S. Department of 

Agriculture (USDA), unprocessed produce includes produce that has been 

washed, cut and in some cases had minimal additives applied to retain color. 

When speaking with farmers, it may be useful to be aware of that difference

in definition.

FOR MORE

INFORMATION

More guidance on developing SOPs and Hazard Analysis Critical Control Point 

(HACCP) plans for school food service can be found at:  

www.fns.usda.gov/sites/default/files/Food_Safety_HACCPGuidance.pdf 

http://www.fns.usda.gov/sites/default/files/Food_Safety_HACCPGuidance.pdf


SHELF LIFE DEPENDS ON THE

QUALITY AND CONDITION OF

THE PRODUCE WHEN YOU

RECEIVE IT.  PRODUCE THAT IS IN 

GOOD CONDITION WILL KEEP LONGER.  

UNWASHED PRODUCE WILL ALSO 

KEEP LONGER.  MAKE SURE TO STORE 

UNWASHED PRODUCE BELOW ANY 

CLEAN PRODUCE TO AVOID 

CROSS- CONTAMINATION. AS ALWAYS,  

PRODUCE SHOULD BE STORED ABOVE 

MEAT AND SEAFOOD AS OUTLINED IN 

SERVSAFE GUIDELINE S.  

Coolers need to be kept at 41 degrees Fahrenheit or 

less, but the temperatures inside can range from 

32 to 41 F, depending on proximity to the door. 

Colder temperatures are found in the back and 

warmer temperatures in the front near the door. 

Some kinds of produce should be stored at warmer 

temperatures near the door for best quality. Ethylene 

gas is produced by some vegetables and fruits. 

By storing ethylene-producing items away from 

ethylene-sensitive items, you can keep the 

ethylene-sensitive produce fresher and longer.

STORING PRODUC E IN A WALK-IN REFRIGER ATOR

Lemons* Oranges*

Tangerines*

Pears

PlumsLimes*

Mangoes* Mandarin
Oranges*

Cantaloupe

Berries

ApplesPineapple*

Watermelon Nectarines

PeachesAvocados*

Honeydew

Grapefruit*

Fresh Cut

Carrots

Lettuce

Corn

Spinach

Greens

Herbs

Fresh Cut
Produce

Brussel Sprouts

Asparagus

Broccoli Cauliflower

Cabbage

Mushrooms Green Beans

Radishes

Peppers

Summer Squash

Cucumbers

Okra

Ethylene Sensitive Produce

Back
Wall

Ethylene Producing Produce

TomatoesBananas*

Sweet PotatoesPotatoes Dry Onions

The following items should not be refrigerated.

Store between 45̊ and 60˚F

Store between 60˚and 70˚F

SOURCE: National Food Management Institute 

*Non-local produce items.

STORING
FARM FRESH
PRODUCE



SEASONALITY

SOME FOODS HAVE A SHORT SEASON

Many Michigan fruits and some vegetables are only available in fresh form for a short time during the year. These 

include asparagus, green beans, broccoli, Brussels sprouts, cauliflower, sweet corn, cucumbers, eggplant, kohlrabi, peas, 

pumpkins, zucchini, summer squash, tomatoes, blackberries, blueberries, melons, cherries, cranberries, peaches, 

raspberries, rhubarb and strawberries.

SOME FOODS ARE AVAILABLE ALL OR MOST OF THE SCHOOL YEAR

Some Michigan foods are available in fresh form for all or most of the school year, including carrots, garlic, leeks,

mushrooms, potatoes, onions, parsnips, potatoes, winter squash, sweet potatoes, turnips and apples. 

Other items are available in fresh form for all or most of the school year in some areas of Michigan from farmers that have 

hoophouses. These include green onions, spinach, fresh herbs, arugula, Asian greens, beets, Swiss chard and beet 

greens, kale, other greens, spring onions, radishes and salad greens.

Summer food service has even more fresh items available for the extent of the program. These include green beans, 

broccoli, cauliflower, Romanesco, cucumbers, eggplant, peppers and tomatoes.



WHAT D O THE DIFFERENT COLORS MEAN?

MICHIGAN PRODUCE AVAILABILITY

YELLOW  indicates “extended season,” which also means the crop is harvested and sold shortly thereafter. It also means techniques 

were used that allowed the plants to grow when they normally would not grow outdoors in Michigan. One popular technique is to 

grow the plants in a hoophouse, or high tunnel. Unlike greenhouses, hoophouses do not require electricity or gas for heat. Using 

only the sun’s light beaming down through the clear plastic tunnels, hoophouses produce a warm, protected environment for 

plants to thrive during the colder months.

PURPLE  indicates “storage,” which means the fruit or vegetable was harvested and then placed in a climate-controlled storage 

environment to keep the food fresh until it is ready to be sold. Many root crops, apples and winter squash can be kept fresh in 

storage for months given the correct conditions. 

GREEN  indicates “field fresh,” meaning the crop is harvested and sold shortly thereafter.

C RO P JA N F E B M A R A P R M AY J U N J U L AU G S E P O C T N OV D EC

Arugula

Asian Greens (Mizuna, Pac Choi, 
Tatsoi, etc.)

Asparagus

Beans, Fresh (Green or Wax)

Edamame (Green Soybeans)

Beets

Broccoli

Brussel Sprouts

Cabbage

Carrots

Cauliflower (inc. Romanesco)

Celery

Chard and Beet Greens

Corn

Cucumbers

Eggplant

Garlic

Greens (Beet, Collard, Mustard, 
Turnip)

Kale

Kohlrabi

Lettuce (Leaf, Iceberg, Romaine, 
Bibb, etc.)



SOURCE: Adapted from the MSU Center for Regional Food Systems Michigan Produce Availability Chart. Availability may vary based on variety and weather conditions.

C RO P JA N F E B M A R A P R M AY J U N J U L AU G S E P O C T N OV D EC

Leeks

Mushrooms, Fresh

Onions, Spring

Onions, Mature

Parsnips

Peas, Peapods & Shelling

Peppers, Hot & Sweet

Potatoes

Pumpkins

Radishes

Rutabaga

Salad Greens (Mesclun, Baby 
Greens, etc.)

Scallions/Green Onions

Spinach

Sprouts (Alfalfa, Bean, etc.)

Squash, Summer

Squash, Winter

Sweet Potatoes

Tomatoes

Turnips

Basil

Chives

Cilantro

Dill

Mint & Oregano

Parsley

Rosemary

Sage & Thyme

Apples

Apricots

Blackberries

Blueberries

Cantaloupe, Honeydew

Cherries, Tart

Cherries, Sweet

Cranberries

Grapes

Nectarines

Peaches

Pears

Plums

Raspberries

Rhubarb

Strawberries

Watermelon
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KNIFE SKILLS

•  Use sharp knives. Dull blades cause more accidents.

•  Always hold a knife by its handle.

•  Do not allow the blade of the knife to extend over the edge of 

a table or cutting board.

•  Never attempt to catch a falling knife.

•  Carry a knife by the handle with the tip pointing down and the 

sharp edge facing behind you.

•  Pass a knife to coworker safely by laying it down on the work 

surface or presenting it with the handle toward the person 

taking the knife.

•  Keep knife handles free of grease or other slippery materials.

•  Do not put knives in sinks or where they cannot easily be seen.

•  Grip the knife with thumb and index finger at the heel of the 

blade and three fingers curled around the handle.

•  Hold the tip of your index finger back slightly to keep it away 

from the cutting edge.

•  Use your other hand to guide foods, with fingertips curled 

back out of the way.

ADAPTED FROM: 
ciahealthykids.com/media/22fd437d/CIA_Poster_KnifeSkills.pdf
theicn.org/documentlibraryfiles/PDF/20130920083815.pdf



FARM-FRE SH PRODUCE SOMETIME S COME S WITH 
EXTRAS:  THESE ARE VALUABLE PARTS THAT YOU CAN USE !

DID YOU KNOW?

*SOURCE: www.thekitchn.com

APPLE PEELS:  Make crispy apple chips by tossing with a tiny bit of melted 
butter and cinnamon sugar and roast at 400 F for 10 to 12 minutes.*

BEET TOPS:  Sauté as a green

BROCCOLI  STALKS:  Roast like root vegetables, chop and add to soup, or 
shred and make a slaw.

CARROT TOPS:  Use in pesto with macadamia nuts or pine nuts

FRESH HERB STEMS:  Add to stocks or pesto for extra flavor

KALE STEMS:  Dice and cook as you would broccoli to soften

MELON RINDS:  This is the thin, whitish part of the melon between the sweet 
flesh and the tough outer skin. It can be used in place of cucumbers for salads 
and sandwiches.

ONION SKINS:  Add to stocks for color and flavor

POTATO PEELS:  Make a crispy, chewy snack that falls somewhere between 
potato chips and French fries. Toss the peels with oil and seasonings, then roast 
at 400 degrees Fahrenheit for 15 to 20 minutes. *

RADISH TOPS:  Can also be used in pesto or sautéed 

SWISS CHARD STEMS:  Sauté as a green  

PRODUCE YIELD
MAXIMIZATION

You do not have to peel some vegetables, including carrots, sweet potatoes or 
potatoes? In fact, by keeping the peels on, the vegetable retains valuable 
nutrients. Potato skin has more fiber, iron, potassium and B vitamins than the 
inside of the potato. Many vegetable skins are also rich in antioxidants. Just 
make sure to give them a good scrub under cool, running water to remove any 
dirt before cooking or serving.

http://www.thekitchn.com


ADDITIONAL RE SOURCE S

RO OT TO STA LK CO O K I N G .  

The National Restaurant Association: www.restaurant.org/Manage-My-Restaurant/ 

Food-Nutrition/Trends/Getting-the-most-from-your-produce-Root-to-stalk-c  

TH E B O O K O F Y I E LD S :  
ACC U R AC Y I N FO O D CO STI N G A N D PU RC H A S I N G . 
Lynch, Francis Talyn.  Hoboken, NJ: John Wiley, 2012. Print.

V E G E TA B LE .  
Duggan, Tara, and Clay McLachlan. N.p.: Ten Speed, 2013. Print.

RO OT TO LE A F:  A S O UTH E R N C H E F CO O K S TH RO U G H TH E S E A S O N S .
Satterfield, Steven, and John Kernick. New York: Harper Wave, an Imprint of Harper 

Collins Publishers, 2015. Print.

Michigan State University Extension programs and materials are open to all 
without regard to race, color, national origin, gender, gender identity, 
religion, age, height, weight, disability, political beliefs, sexual orientation, 
marital status, family status, or veteran status.

In partnership with:

http://www.restaurant.org/Manage-My-Restaurant/


WASHING
TECHNIQUES

PRIOR TO WASHING

•   Properly wash hands prior to handling any produce.

•   All materials and surfaces that will be used to prepare produce, or that produce will come in 

contact with, must have been washed, rinsed, sanitized and allowed to air dry. This includes cutting 

boards, knives, sinks and counters.

LOCAL PRODUCE WASHING

Locally sourced products purchased from a farm or a distributor can be contaminated when you 

receive them, or through improper handling. Following recommended washing procedures will 

reduce the risk of serving contaminated produce to your customers. All raw vegetables and fruits are 

to be washed before combining with other ingredients, including:

•   Unpeeled fresh vegetables and fruits that are served whole or cut into pieces.

•   Vegetables and fruits that are peeled and cut for use in cooking or served ready-to-eat.

Depending on whether your produce was washed before it arrived in your facility, the product may 

have soil on its surface. If there is a lot of soil, you may want to do a pre-wash or spray off the soil in a 

separate area from your normal produce washing station. 

RECOMMENDED WASHING PROCEDURE S

•   Always wash under cold, running water or use chemicals that comply with the FDA Food Code and 

are labeled for the use of “fruit and vegetable washing.” If using chemicals, follow the 

manufacturer’s instructions. Do not wash produce by dunking or soaking in standing water, as this 

can spread bacteria.

•   If the fruits or vegetables have a firm skin like apples or potatoes, they can be scrubbed with a 

clean and sanitized brush designated for this purpose.

•   If the skin will be peeled, rinse the produce before peeling and again after peeling.

•   Packaged fruits and vegetables labeled as being previously washed and ready-to-eat are not 

required to be washed.

Exceptions and Special Considerations:

•  Tomatoes should be washed with water that is at least 10 degrees Fahrenheit warmer than the 

internal temperature of the tomato, otherwise the tomato will absorb the water.

•  Dry onions like yellow, white or red bulb onions (not fresh green onions or chives) do not need to 

be washed prior to use. Instead, discard the outer peel prior to placing on a cutting board.

USING PROPER WASHING TECHNIQUES REDUCES FOOD SAFETY RISKS

SOURCES: The National Food Service Management Institute at the University of Mississippi for information, 

Washing Fruits and Vegetables Sample SOP: sop.nfsmi.org/HACCPBasedSOPs/WashingFruitsandVegetables.pdf 



 

 

V E G G I E  A N D  F R U I T  D I P  
YIELDS: 32 SERVINGS (1 TABLESPOON) 

¾ cup light sour cream 

1 ¼ cup plain yogurt (low fat) 

¼ cup packed light brown sugar 

1 tsp imitation vanilla flavoring 

1. Combine all ingredients to form a smooth dipping sauce 

2. Hold at 41 degrees F or less 

3. Portion for one tablespoon servings 

4. Serve with any Michigan fruits or vegetables 

 

Ideas for dip-ables: 

Baked sweet potato wedges, carrot sticks, sweet pepper sticks, melon slices, celery sticks, 
kohlrabi sticks, apple slices, cucumber slices, zucchini or summer squash slices, broccoli, 
cauliflower, peach slices, snap peas 

 

Use the USDA Food Buying Guide to assist with produce purchasing needs. Be sure to market 
your fruits and vegetables as Michigan grown with label or signage. Your yogurt and sour cream 
might be Michigan products as well. Check with your distributor. 

SOURCE: Chef David Mac   |   No HACCP Process 



 

 

 
 

Calories: 17 kcal 

Calories from total fat: 19.61% 

Calories from saturated fat: 9.81% 

Calories from trans fat: *0%* 

Calories from carbohydrates: 66.82% 

Calories from protein: 14.39% 

Total fat: 0.38 g 

Cholesterol: 2 mg 

Sodium: 13 mg 

Protein: 0.62 g 

Vitamin A: 7.5 RE 

Calcium: 26.43 mg 

Iron: 0.01 mg 

Saturated fat: 0.19 g 

Trans Fat1: *0.00* g 

Carbohydrates: 2.87 g 

Dietary fiber: 0.00 g 

Vitamin A: 37.5 IU 

Vitamin C: 0.2 mg 

Water1 *0.02* g 

Ash1: *0.01* g 

 

*N/A* - Denotes a nutrient that is either missing or incomplete for an individual ingredient. * - Denotes combined nutrient totals with either 
missing or incomplete nutrient data. ¹ - Denotes optional nutrient values. 



 M I C H I G A N  S A L A D  
COMPONENTS: Meat/Meat Alternative: 2 ounces, Grains: N/A, Fruit: 0.375 cup, Vegetable: 2.125 cups, Milk: N/A 
SUBGROUPS: Dark Green Vegetables, Other Vegetables, Legumes 
 
YIELDS: 48 SERVINGS 

3 cups sliced green peppers (raw, sweet) 

3 cups whole carrots (raw) 

3 pounds edamame (raw or frozen) 

2 gallons iceberg lettuce iceberg (1-inch cut) 

2 gallons lettuce (romaine or other variety in the dark 
green vegetable subgroup)  

2 gallons baby spinach (raw) 

6 pounds chicken diced (40# commodity) 

3 cups cherries (raw, tart, dried, pitted or sweet) 

1 quart sliced apples (raw with skin) 

2 cups olive oil 

1 cup orange juice (pasteurized, from concentrate)  

1 cup lemon juice (bottled, from concentrate)  

2 cups honey 

1/2 cup hot sauce (Tabasco) 

1/2 cup General Tso orange sauce 

2 teaspoons poppy seeds 

1. Prepare peppers and carrots by washing and cutting in Julienne style. 

2. Roast the edamame beans at 350 degrees until soft; 15-17 minutes in a conventional oven 
or 13-15 minutes in a convection oven, low fan. 

3. Chop and mix the lettuces and spinach together. Place 2 cups of the mixture in each serving 
container. 

4. Assemble individual salads by layering ingredients on top of lettuce mix: Cooked chicken (2 
ounces), cherries (1 tablespoon), apple slices (4 per salad), edamame beans (1 ounce), green 
peppers (1 tablespoon) and carrots (1 tablespoon). 

5. Prepare dressing by whipping the oil, juices and honey. Add seasonings and whip. If a spicier 
dressing is desired, the hot sauce can be doubled in amount. 

6. Keep assembled salads refrigerated at 41 degrees Fahrenheit or below until service. 

7. Serve each salad with 2 tablespoons of dressing. Salads may be dressed lightly prior to 
service with no more than 2 tablespoons of dressing per salad. 

 

Use the USDA Food Buying Guide to assist with produce purchasing needs. Be sure to market 
your fruits and vegetables as Michigan grown with label or signage.  

 

SOURCE: Chef David Mac   |   HACCP Process: #2 Same Day Service 



 

 
 

Calories: 314 kcal 

Calories from total fat: 36.95% 

Calories from saturated fat: 4.59% 

Calories from trans fat: *0%* 

Calories from carbohydrates: 36.48% 

Calories from protein: 30.48% 

Total fat: 12.89 g 

Cholesterol: 53 mg 

Sodium: 107 mg 

Protein: 23.93 g 

Vitamin A: 941.3 RE 

Calcium: 71.56 mg 

Iron: 4.24 mg 

Saturated fat: 1.60 g 

Trans fat1: *0.00* g 

Carbohydrates: 28.64 g 

Dietary fiber: 5.12 g 

Vitamin A: 7034.2 IU 

Vitamin C: 20.2 mg 

Water1 *49.94* g 

Ash1: *0.28* g 

 

*N/A* - Denotes a nutrient that is either missing or incomplete for an individual ingredient. * - Denotes combined nutrient totals with either 
missing or incomplete nutrient data. ¹ - Denotes optional nutrient values. 



 

 

P U R P L E  M O N S T E R  S M O O T H I E  
YIELDS: 16 SERVINGS (1 CUP) 

1 quart plus 2 cups ice 

5 medium (7-7 7/8-inch) ripe bananas 

1 ½ cups orange juice, pasteurized, from concentrate 

2 quarts low-fat vanilla yogurt 

1 quart plus 2 cups frozen, unsweetened blueberries 

1. Turn off blender. 

2. Layer ingredients in blender in the following order: ice, bananas, orange juice and yogurt. 
Start blender on low speed. Blend for 1 minute. 

3. Stop blender and add frozen blueberries. Pulsate blender until all ingredients are combined. 

4. Serve chilled 1 cup portions maintaining temperature at 40 degrees Fahrenheit or below.  

 

Use the USDA Food Buying Guide to assist with produce purchasing needs. Be sure to market 
your blueberries as Michigan grown with label or signage. Your yogurt might be a Michigan 
product as well. Check with your distributor. 

SOURCE: Chef David Mac   |   HACCP Process: #1 No Cook 



 

 

 
 

Calories: 177 kcal 

Calories from total fat: 10.36% 

Calories from saturated fat: 5.39% 

Calories from trans fat: *0%* 

Calories from carbohydrates: 78.87% 

Calories from protein: 15.46% 

Total fat: 2.04 g 

Cholesterol: 6 mg 

Sodium: 85 mg 

Protein: 6.84 g 

Vitamin A: 28.5 RE 

Calcium: 220.69 mg 

Iron: 0.31 mg 

Saturated fat: 1.06 g 

Trans Fat1: *0.00* g 

Carbohydrates: 34.92 g 

Dietary fiber: 2.57 g 

Vitamin A: 127.9 IU 

Vitamin C: 14.7 mg 

Water1 *263.36* g 

Ash1: *1.75* g 

 

*N/A* - Denotes a nutrient that is either missing or incomplete for an individual ingredient. * - Denotes combined nutrient totals with either 
missing or incomplete nutrient data. ¹ - Denotes optional nutrient values. 



 

 

R O A S T E D  F A L L  A N D  W I N T E R  V E G E T A B L E  M E D L E Y  
 
YIELDS: 24 – 1 CUP  SERVINGS 

1.5 quarts carrots cut into large cubes (raw) 

1.5 quarts parsnips cut into large cubes (raw) 

1 ¾ quarts red potatoes cut into large cubes (raw) 

1 cup chopped onions  

1 cup butternut squash  *peeled and diced Michigan 
winter squash is available through some distributors* 

1.5 tablespoons seasoning mix 

6 tablespoons olive oil 

 

Note: Any fall winter root or storage vegetables can be 
substituted for the carrots, parsnips, potatoes or squash 
in this recipe. Try beets, rutabaga, turnips, sweet 
potatoes, and more!  

1. Prepare vegetables by washing.  

2. Peel the parsnip and squash.  

3. Cut in the large cube style.  

4. Toss vegetables in the oil and seasoning mixture until well coated. 

5. Spread vegetables on a prepared sheet pan, taking care to keep them close together  

6. Roast at 400 degrees F for 30-45 minutes, checking after 15 minutes 

7. Serve hot or cold, following the appropriate HACCP process  

 

Use the USDA Food Buying Guide to assist with produce purchasing needs. Be sure to market 
your vegetables as Michigan grown with label or signage.  

SOURCE: Chef David Mac   |   HACCP Process: #2 Same Day Service 



 

 

S T O P  L I G H T  P E P P E R  &  B E A N  S O U P  
COMPONENTS: Meat/Meat Alternative: 2 ounces, Grains: N/A, Fruit/Vegetables/Juice: 0.5 ounces, Milk: N/A 
SUBGROUPS: Legumes 
 
YIELDS: 32 PORTIONS (1 CUP) 

1 pound plus 4 ounces raw navy beans (or any other 
Michigan dry beans) 

1 gallon tap water 

2 tablespoons low sodium chicken base (Minor’s) 

2 gallons tap water 

2 tablespoons diced green chilies (raw)  

2 cups diced ham (56 grams, 2 ounce GFS) 

½ tablespoon Tabasco sauce 

2 quarts spaghetti sauce 

3 cups diced tomatoes (fresh) or low-sodium diced 
tomatoes (canned) 

1 cups chopped sweet red peppers (raw) 

2 cups chopped sweet green peppers (raw) 

1 cup chopped sweet yellow peppers (raw) 

1 ½ cup chopped onions (raw) 

1 quart corn (fresh or cut IQF 90 grams) 

¼ cup chopped fresh cilantro 

1. All one type of bean, or a mixture of dry beans, may be used. Wash and soak dry beans in 
water overnight under refrigeration at 41 degrees Fahrenheit or less. Discard water in the 
morning. Note: If cooking soup in steam jacketed kettle, the soaking process may be 
skipped. 6 cups of canned beans may be substituted for each pound of dry beans in this 
recipe, though be mindful that sodium levels will increase. Subtract 1 quart of stock per 
gallon of soup if canned beans are used. 

2. Combine chicken base with water and bring stock to a boil. 

3. Add green chilies, diced ham, Tabasco sauce, spaghetti sauce, tomatoes and beans. 

4. Clean and dice peppers and onions. Add vegetables to soup. Continue to simmer soup for a 
minimum of 3 hours to cook the beans until tender.  

5. Add corn and cilantro. Bring to a boil and simmer for 20 minutes. Serve 1 cup portions. 

 

Note: The flavor of this soup will develop and be better when prepared a day ahead of 
service, which would make it Hazard Analysis and Critical Control Point (HACCP) Process #3 
Complex Food Preparation. 

CCP: Cool to 70 F within 2 hours and from 70-41 F or lower within an additional 4 hours.  

CCP: Heat to 165 F or higher for at least 15 seconds. 

SOURCE: Chef David Mac   |   HACCP Process: #2 Same Day Service 



 

 

 
 

Calories: 123 kcal 

Calories from total fat: 11.14% 

Calories from saturated fat: 1.43% 

Calories from trans fat: *0%* 

Calories from carbohydrates: 71.39% 

Calories from protein: 23.28% 

Total fat: 1.52 g 

Cholesterol: 5 mg 

Sodium: 256 mg 

Protein: 7.16 g 

Vitamin A: 105.1 RE 

Calcium: 66.58 mg 

Iron: 1.68 mg 

Saturated fat: 0.2 g 

Trans fat1: *0.00* g 

Carbohydrates: 21.95 g 

Dietary fiber: 5.64 g 

Vitamin A: 548.3 IU 

Vitamin C: 29 mg 

Water1 *382.36* g 

Ash1: *1.06* g 

 

*N/A* - Denotes a nutrient that is either missing or incomplete for an individual ingredient. * - Denotes combined nutrient totals with either 
missing or incomplete nutrient data. ¹ - Denotes optional nutrient values. 



 

 

 

Y O G U R T  P A R F A I T  
COMPONENTS: Meat/Meat Alternative: 1, Grains: 1 whole grain, Fruit: ½ cup, Milk: N/A 
CONTAINER: Recommended 10 ounce clear tumbler with lid 
 
YIELDS: 32 SERVINGS 

16 cups fresh, frozen or canned fruit (or 8 cups dried) 

Fresh ideas: apples, blueberries, cherries, melon, 
nectarines, peaches, pears, plums, strawberries 

Dried ideas: cherries, blueberries, cranberries 

Frozen ideas: blueberries, cherries, peaches,  

160 ounces or 10 pounds Greek yogurt  

Plain, vanilla or flavored. Confirm meal pattern 
requirements with the type of yogurt selected. 

2 pounds or 11 cups granola 

2.7 quart Kellogg’s Bulk Pack low fat recommended. 
Confirm meal pattern requirements with the type of 
granola or other cereal selected. Some granola and 
cereals contain nuts, so be sure to identify that for 
your customer. 

1. Prepare fruit of choice following Standard Operating Procedures for hand-washing, personal 
hygiene, and proper washing and handling of fruit. Some produce may need to be cut or 
diced for serving size. 

2. Scoop ½ cup or #8 scoop of fruit in bottom of cup. (Use ¼ cup of dried fruit to meet same 
fruit equivalent.)  

3. Scoop ½ cup or #8 scoop of yogurt on top of fruit. 

4. Scoop 1/3 cup (or required amount for one grain) on top of yogurt. 

5. Place lid on cup. 

6. Store at 41 degrees Fahrenheit or below until served. 

 
Options:  

 Use ¼ cup of two fruit choices for a layered look (1/8 cup for dried). 

 Use 1 cup of fruit to meet the entire breakfast fruit requirement.  

 Offer the yogurt in cup and let students choose their own toppings. 

 Consider using the next day based on quality, or sell a la carte for lunch. 

 
Use the USDA Food Buying Guide to assist with produce purchasing needs. Be sure to market 
your fruit as Michigan grown with label or signage. Your yogurt might be a Michigan product as 
well. Check with your distributor. 

 

SOURCE: Chef David Mac   |   HACCP Process: #2 Same Day Service 
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PROJECT SUMMARY:  
In 2016 in the U.S., Michigan ranked #1 for production of pickling cucumber and squash, 

and #3 and #6 for fresh market cucumber and pumpkin, respectively; these crops were worth 
$95.5 million to Michigan growers and grown on 51,600 acres.  Cucurbit downy mildew (CDM), 
caused by Pseudoperonospora cubensis, is the #1 threat to the Michigan pickling cucumber 
industry, although melon, pumpkin, and squash are also affected.  Since 2004, CDM has been 
managed through intensive fungicide programs estimated to cost growers $6 million annually.  
Registered fungicides have become ineffective due to resistance developing in Michigan P. 
cubensis populations and commercial cultivars with disease resistance are in development, 
leaving growers few options for CDM management.  We investigated the effect of fungicide 
application timing (initial and subsequent intervals) and determined the environmental conditions 
prompting disease epidemics in the field to develop guides for initiating and applying fungicide 
sprays based on sporangial concentrations and environmental conditions.  This research 
evaluated registered and unregistered fungicide products to develop strategies with continued 
efficacy against local P. cubensis populations for sustainable management and continued success 
of the industry.  The results of this research was disseminated to growers and provided practical 
management recommendations for P. cubensis on cucurbits. 
 
PROJECT PURPOSE:  

CDM, incited by P. cubensis, is a highly destructive foliar disease of cucurbit vegetables, 
including cucumber, watermelon, cantaloupe, squash, pumpkin, zucchini, and gourd.  These 
crops are valued at more than $85 million in Michigan.  CDM is the #1 threat to the Michigan 
pickling cucumber industry, and costs growers an estimated $6 million annually.  To date, more 
than 60 cucurbit species have been reported as hosts of this fungal-like oomycete in at least 70 
countries, including cultivated plants and weedy species.  Cucumbers and melons are the most 
susceptible crops and can be rapidly defoliated by the pathogen resulting in up to 100% losses.  
CDM symptoms include chlorotic or yellowing lesions on the upper leaf surface that expand and 
coalesce.  When the weather is cool and wet, an entire crop may become defoliated, resulting in 
significant yield losses and/or poor quality fruit.  Large numbers of sporangia are produced on 
the undersides of infected leaves and can spread to nearby fields via wind current.  The CDM 
pathogen has overcome resistant cucumber cultivars and fungicides.  In 2005, the pathogen 
arrived in Michigan and was able to infect cucumber varieties that once had been resistant.  Also, 
the pathogen was resistant to many CDM fungicides including mefenoxam, strobilurins, and 
mandipropamid.  A few years later in 2008, the treatment of fungicides Tanos + mancozeb 
alternated with Previcur Flex + mancozeb were reported to provide only 40% control of CDM on 
pickling cucumber in South Carolina, much less than observed in previous years.  In contrast, 
Presidio + mancozeb alternated with Previcur Flex + mancozeb provided 99% control in that 
same year.  In 2014, some Michigan cucumber growers experienced control failure; the 
fungicides Presidio and Previcur Flex no longer provided reliable or effective control for 
cucumber crops this past growing season.  Michigan State University (MSU) 2014 research field 
trials verified that the recommended fungicides that have held CDM in check for eight years are 
no longer effective.  The Michigan pickling cucumber industry is now especially vulnerable.  
Only two fungicides provided any level of control in 2014 and had to be applied every three days 
when the weather favored CDM.  Fungicide applications applied every 3 days is cost-prohibitive 
for Michigan growers.  With the industry’s most effective fungicides no longer able to protect 
the crop from CDM, growers must ensure that the other elements of their spray program are 



robust.  Most notably, timing of the first spray and subsequent sprays must be optimized in order 
to maximize the efficacy of the remaining fungicides available to growers.  P. cubensis thrives 
only on a living host and spores blow into Michigan each year from overwintering sites in the 
southern U.S. or from northern greenhouses.  Since 2006, the Hausbeck lab has established spore 
traps to alert Michigan growers to the presence of P. cubensis sporangia.  These alerts are based 
on spore concentrations and visual disease detection.  These data are used with the IPM PIPE 
forecasts [http://cdm.ipmpipe.org] to time the first CDM fungicide spray each year, and predict 
the spread of CDM within a county/region.  Once a spray program has begun, subsequent 
applications are made every three to seven days for the duration of the cropping cycle.  For most 
growers, choosing the application interval is a matter of guesswork, economics, and intuition.  
Ideally, the application interval can be extended when the weather does not favor CDM to 
conserve resources and reduce selection pressure on the CDM pathogen.  However, when the 
weather favors CDM development, the application interval must be immediately shortened to 
limit disease.  Failure to react to changing weather conditions immediately can result in yield 
losses and unfilled processor contracts.  Disease forecasting programs have been developed for 
downy mildew on other crops, such as Peronospora destructor on onion, and may be 
transferrable to CDM.  Previously, Hausbeck has successfully adapted a forecaster for Alternaria 
solani on tomato for use on Alternaria dauci on carrot and Stemphylium vesicarium on 
asparagus.  A key component of a successful CDM forecasting system is the use and application 
of effective fungicides which will be identified through the proposed research.   

The objectives of the project were to: 1. Determine threshold spore values to initiate 
sprays via spore trapping in the field.  2. Monitor the environmental triggers for epidemic 
development to optimize fungicide applications.  3. Test a weather alert system in the field, and 
determine the threshold for fungicide application.  4. Evaluate single product fungicides to 
develop effective management strategies.  5. Disseminate research findings to growers so that 
they may be incorporated into the grower’s production plan in a timely manner.   

This project was timely as recent (2014) field studies have shown P. cubensis isolates 
have become resistant to key fungicides.  Host resistance is unavailable and cultural management 
practices have had limited success in controlling the pathogen.  This project was important, as P. 
cubensis continues to be the primary concern for the pickling industry in Michigan.  This project 
aided us in developing effective management strategies for P. cubensis, and allowed us to 
improve fungicide application intervals and recommendations for Michigan cucurbit growers.   

This project built upon a 2014-15 SCBGP-funded project entitled “Developing tools for 
Michigan’s pickling cucumber industry to combat disease.”  The 2014 SCBGP project provided 
first year data for evaluating the CDM forecaster and fungicides efficacy.  Multiple field seasons 
are needed for these studies, and a single year of data is insufficient to recommend changes to 
growers.  The previous SCBGP did not include evaluation of spore thresholds or identifying the 
environmental conditions for initiating sprays.  
 
PROJECT ACTIVITIES/GOALS AND OUTCOMES ACHIEVED:  
Activity 1. Determine threshold spore values to initiate sprays via spore trapping in the field.   

Nine spore traps (Figure 1, Table 1) were operated from May to September 2016 in fields 
in cucurbit-producing areas in the lower peninsula of Michigan: east counties (Arenac, Bay, 
Saginaw, Monroe), central counties (Ingham, Gratiot), and west counties (Allegan, Berrien, 
Muskegon).  Detection of the first CDM spore via spore trap occurred on 1-3 June in the east 
counties, 3-10 June in the central counties, and 29 May-2 June in the west counties (Table 1, 



Figures 2,3).  Spore numbers peaked on 30 July-9 
August, 13 July-19 August, and 6-18 August in 
the east, central and west areas, respectively.  
Peak spore numbers ranged from 19-168 (east 
region), 17-20 (central region), and 44-882 (west 
region).   

Overall, spore numbers were drastically 
reduced from previous years’ numbers, likely as a 
result of the very hot and dry weather conditions.  
Disease in the fields was detected even though the 
spore counts were quite low.  This is a pattern that 
has been observed in previous years.  Only two 
counties, Muskegon and Berrien, had five or more 
consecutive days of >10 spores (Figure 4).  Spore 
counts in Muskegon County ranged from 11 to 
138 spores from 30 Jul through 6 Aug (> 10  

Figure 2.  Daily spore numbers from spore traps in east counties in Michigan in 2016. 

Figure 1.  Map showing spore trap sites (stars) 
and counties with confirmed CDM. 



 
spores for 8 days), and from 48 to 862 spores from 15 through 20 Aug (>50 spores for 6 days).  
Spore counts in Berrien County ranged from 17 to 86 spores from 30 Jul through 4 Aug (6 days 
total, >50 spores for 3 days), and from 13 to 106 spores from 15 through 20 Aug (5 days total, > 
50 spores for 2 days).  
  

Figure 3.  Daily spore numbers from spore traps in west and central counties in Michigan in 2016.  Note difference 
in the Y-axis of Muskegon County.  



Table 1.  Spore trapping dates and numbers and confirmed CDM dates in 2016. 

Dates 
Counties 

West Central East 
Allegan Berrien Muskegon Gratiot Ingham Arenac Bay Saginaw Monroe 

Start ...................  5/27 5/19 5/27 6/2 5/27 5/26 5/26 5/26 5/20 
first spore ...........  5/29 5/30 6/2 6/3 6/10 6/3 6/3 6/3 6/2 
DM confirmed ...  8/18 8/29 8/15 7/20 8/9 7/22 7/9 -- -- 
Peak spore date ..  8/9 8/6 8/18 7/13 8/19 8/5 8/4 8/4 8/9 
peak spore no .....  44 106 882 17 20 34 45 45 19 
End .....................  8/15 8/29 8/30 8/31 10/21 8/31 8/31 8/31 8/9 
 

 
Activity 2. Monitor the environmental triggers for epidemic development to improve fungicide 
applications.  Weather data was monitored at the Ingham County site.  Spore counts at this site 
were unusually low due to dry conditions of the 2016 field season that was atypical and very 
different from previous years.  Five consecutive days of counts >10 spores did not occur (Figure 
3).  The weather data from 2016 will be used in future assessments for comparison to more 
typical weather scenarios that favor CDM.  
 
Activity 3. Test a weather alert system in the field, and determine the threshold for fungicide 
application.  Spore counts for 2016 were unusually low, and only two counties, Muskegon and 
Berrien, had 5 consecutive days of >10 spores, both starting July 30 (Figure 4).  Weather data 
was monitored at the Ingham County site.  The unusually dry conditions that occurred during the  
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Figure 4.  Only Berrien and Muskegon Counties had periods of 5 or more consecutive days where daily 
spore numbers were 10 or greater (marked with stars).  Yellow stars represent days where spore 

numbers were between 10 and 49.  Pink stars represent days where spore numbers were 50 or greater.  
Note the differences in the Y-axes of the two counties. 



2016 growing season was atypical and very different from previous years.  Spore counts, CDM 
outbreaks and management recommendations were uploaded to MSU’s Downy Mildew News 
webpage (www.veggies.msu.edu/downy-mildew-news; www.downymildew.msu.edu) 
throughout the  growing season.  This webpage had a total of 1,880 pageviews in 2016 and 
peaked at 809 pageviews in July (Table 2). 
 
Table 2.  Numbers of views of the Downy Mildew News webpage by month in 2016. 

Month Pageviews Month Pageviews Month Pageviews Month Pageviews 
Jan 0 Apr 0 Jul 809 Oct 54 
Feb 0 May 76 Aug 390 Nov 40 
Mar 0 Jun 383 Sep 93 Dec 35 

 
Activity 4. Monitor fungicide efficacy of single registered and unregistered products.  Two trials 
tested fungicides (Table 3) for control of CDM in Michigan during the 2016 growing season.  
Table 3 lists the FRAC code for the active ingredients of the fungicides tested.  The FRAC code 
is an alphanumeric code assigned by the Fungicide Resistance Action Committee and is based on 
the mode of action of the active ingredient.  When applying fungicides, it is recommended that 
growers rotate among products with different FRAC codes to reduce the possibility of resistance 
developing in the pathogen being treated. 
 
Table 3.  List of fungicides tested. 
Common Name Active ingredient FRAC code Labeled 
Bravo WeatherStik ........  chlorothalonil M5 yes 
Cueva.............................  copper M1 yes 
Curzate ..........................  cymoxanil 27 yes 
Forum ............................  dimethomorph 40 yes 
Gavel .............................  zoxamide/mancozeb 22/M03 yes 
Koverall .........................  mancozeb M3 yes 
Omega ...........................  fluazinam 29 no 
Orondis Opti ..................  oxathiapiprolin/chlorothalonil 49/M05 yes 
Orondis Ultra .................  oxathiapiprolin/mandipropamid 49/40 yes 
Presidio ..........................  fluopicolide 43 yes 
Previcur Flex .................  propamocarb 28 yes 
Priaxor ...........................  fluxapyroxad/pyraclostrobin 7/11 no 
Ranman .........................  cyazofamid 21 yes 
Revus .............................  mandipropamid 40 yes 
Tanos .............................  famoxadone/cymoxanil 11/27 yes 
Zampro ..........................  dimethomorph/amectoctradin 40/45 yes 
V-10208 ........................  ethaboxam - no 

 
MSU Fungicide Trial 1: Preventive Applications (7-day intervals).  The trial was 

established at the MSU Plant Pathology Farm in Lansing, MI, in a field previously planted to 
carrots.  Planting plots were prepared as raised beds.  Drip tape was established on each bed, and 
the beds were covered with black plastic.  Single rows spaced 5.5 ft at center were seeded with 
‘Vlaspik’ cucumber on 19 July.  Each treatment replicate was a 20-ft bed for each of four 
replicates with a 2-ft buffer between beds within a planting row.  Treatments were arranged in a 

http://www.veggies.msu.edu/downy-mildew-news
http://www.downymildew.msu.edu/


randomized complete block design.  The plot was fertilized throughout the growing season with 
weekly applications of 20-20-20 via drip tape at 2.5 lb/acre.  Weeds were managed by hand.  
Insects were controlled with Admire Pro 8 fl oz applied through the drip 4 weeks after plant 
emergence.  Foliar sprays were applied with a CO2 backpack boom sprayer equipped with two 
then three XR8003 flat-fan nozzles, operating at 40 psi, delivering 50 gal/A.   

Fungicide treatments were applied preventively prior to disease development at 7-day 
intervals on 10, 17, 24, 31 August; and 7, 14 September.  Priaxor was applied on 10, 17, 24, 31 
August only due to unavailability of product.  Cucumber leaves were evaluated for CDM 
severity using the Horsfall-Barratt scale on 6, 9, 14, 19, 22 September. Yields were not taken due 
to an uneven plant stand in this trial. 

On the first rating date of 6 September, the untreated control plants received a severity 
rating of 6.0 (6=>25 to 50% plant area diseased) (Table 3).  Five treatments were rated <3.0 
(3=>3 to 6% plant area diseased): Ranman, Zampro, V-10208, Orondis Opti, Orondis Ultra; the 
latter two treatments were rated healthy with no CDM evident.  By the end of the trial, the 
untreated control plants were rated 9.3 (9=>87 to 94% plant area diseased), and Previcur Flex, 
Revus, and Forum received ratings of 8.8 on 22 September (Figure 5).   

This information verifies that fungicides that were previously relied upon by the industry 
can no longer provide a significant level of control.  Thus, Presidio SC and Previcur Flex SL 
should not be relied upon to protect the pickle crop from CDM.  However, Presidio SC is an 
effective fungicide for control of Phytophthora fruit rot so its use for that disease is still 
recommended.  For the final rating, three treatments received ratings ≤3.5 (4=>6 to 12% plant 
area diseased), and included Omega, Orondis Opti, and Orondis Ultra (Figure 5).  In addition to 
the Orondis fungicides and Omega, other fungicides were proven to be helpful in a CDM 
program and included Ranman SC, Zampro SC, Gavel DF, and Bravo WeatherStik SC.  
Although there have been observations from other regions of the U.S. that Ranman SC may not 
be holding up against CDM as in past years, this trial indicates that it remains an effective 
product for Michigan and should be included in disease management programs. 
 

 
Table 3.  Foliar CDM severity of pickling cucumbers treated preventively with fungicides. 
Treatment and rate/acre, 
applied at 7-day intervals 

Disease severity* 
9/6 9/9 9/14 9/19 9/22 

Untreated control ................  6.0 a** 6.5 a 6.8 ab 7.3 ab 9.3 a 
Bravo WeatherStik SC 2 pt .  3.3 de 3.5 d 4.5 e 4.5 d 6.0 de 
Koverall DF 2 lb .................  5.3 a-c 5.3 bc 5.8 cd 6.3 c 7.5 c 
Cueva SC 1 qt .....................  5.5 ab 5.5 b 6.3 a-d 6.5 bc 8.0 bc 

Untreated control Orondis Previcur Flex 

Figure 5.  Comparison of untreated cucumber plants versus those treated with Orondis or Previcur Flex.   



Treatment and rate/acre, 
applied at 7-day intervals 

Disease severity* 
9/6 9/9 9/14 9/19 9/22 

Presidio SC 0.25 pt .............  4.5 bc 4.5 c 6.0 c-d 6.3 c 8.0 bc  
Previcur Flex SL 1.2 pt .......  5.0 a-c 5.5 b 6.5 a-c 7.0 a-c 8.8 ab 
Ranman SC 0.l7 pt ..............  2.3 e 2.5 e 3.3 f 3.5 e 4.3 fg 
Zampro SC 0.88 pt ..............  2.8 e 2.5 e 4.3 e 4.5 d 5.5 de 
Gavel DF 2 lb ......................  4.3 cd 3.5 d 4.3 e 4.5 d 5.0 ef 
Tanos DF 0.5 lb ...................  4.8 bc 4.5 c 5.5 d 6.3 c 7.8 bc 
Curzate DF 5 oz ..................  4.8 bc 5.0 bc 6.3 a-d 7.3 ab 8.3 a-c 
Omega SC 1 pt ....................  2.3 e 2.8 de 3.3 f 3.0 ef 3.5 gh 
Revus SC 8 fl oz .................  6.0 a 6.5 a 7.0 a 7.8 a 8.8 ab 
Forum SC 6 fl oz .................  5.3 a-c 5.5 b 6.3 a-d 7.3 ab 8.8 ab 
Orondis Opti SC 34.2 fl oz..  1.0 f 1.0 f 1.8 g 1.8 g 2.0 i 
Orondis Ultra SC 9.64 fl oz  1.0 f 1.0 f 1.5 g 2.3 fg 2.8 hi 
V-10208 SC 8 fl oz .............  2.5 e 2.8 de 4.3 e 4.5 d 6.3 d 
Priaxor SC 8 fl oz ................  5.3 a-c 5.3 bc 6.0 c-d 6.8 bc 8.0 bc 

*Rated on the Horsfall-Barratt scale of 1 to 12, where 1=0% plant area diseased, 2=>0 to 3%, 
3=>3 to 6%, 4=>6 to 12%, 5=>12 to 25%, 6=>25 to 50%, 7=>50 to 75%, 8=>75 to 87%, 9=>87 
to 94%, 10=>94 to 97%, 11=>97 to <100%, 12=100% plant area diseased. 
**Column means with a letter in common or with no letter are not statistically different (LSD t 
Test; P=0.05). 
 

MSU Fungicide Trial 2: Curative Applications (4-day intervals).  The trial was 
established at the MSU Plant Pathology Farm in Lansing, MI, in a field previously planted to 
cucumber.  Planting plots were prepared as raised beds.  Drip tape was established on each bed, 
and the beds were covered with black plastic.  Single rows spaced 5.5 ft at center were seeded 
with ‘Vlaspik’ cucumber on 25 July.  Each treatment replicate was a 20-ft bed for each of four 
replicates with a 2-ft buffer between beds within a planting row.  Treatments were arranged in a 
randomized complete block design.  The plot was fertilized throughout the growing season with 
weekly applications of 20-20-20 via drip tape at 2.5 lb/acre.  Weeds were removed mechanically 
on 2 September.  Insects were controlled with Admire Pro 8 fl oz applied through the drip 4 
weeks after plant emergence.  Fungicide sprays were applied to cucumber foliage with obvious 
symptoms of CDM with a CO2 backpack boom sprayer equipped with two then three XR8003 
flat-fan nozzles, operating at 40 psi, delivering 50 gal/A.  Treatments were applied at 4-day 
intervals on 2, 7, 11, 15, 19, 23, 27 September.  Cucumber leaves were evaluated for CDM 
severity using the Horsfall-Barratt scale on 6, 14, 19, 22, 26 September.  Yields were taken from 
the entire 20-ft row on 9, 16, 22 September. 

Disease was more prevalent in this trial compared with Trial 1 because CDM was 
allowed to develop throughout the plot prior to initiation of the fungicide treatments (Table 4).  
On the first rating date of 6 September, all treatments were rated 6.0-6.3 (6=>25 to 50% of plant 
area diseased) (Table 4).  By 22 September, the last rating date of Trial 1, the untreated control 
plants received a rating of 8.5 (8=>75 to 87% of plant area diseased).  Plants treated with 
Koverall, Cueva, Presidio, Previcur Flex, Gavel, and Forum received ratings statistically similar 
to the untreated control.  CDM did not progress on plants treated with new products, Orondis 
Opti and Orondis Ultra, as they both had a rating of 6.0 on this date.  Plants treated with Bravo 



WeatherStik, Ranman, Zampro, Tanos, Curzate, Revus and V-10208 received ratings of 7.0 to 
7.5 (7=>50 to 75% plant area diseased). 

By the last rating date of 14 October, the untreated control plants received a rating of 11.8 
(11=>97 to 100% plant area diseased).  CDM did not progress on plants treated with new 
products, Orondis Opti and Orondis Ultra until 7 October; by the last rating date, these 
treatments received ratings of 8.0 and 7.8, respectively (8=>75 to 87% plant area diseased).  
Plants treated with V-10208 received a rating of 8.5 on 14 October, statistically similar to the 
new Orondis products.  Plants treated with Cueva, Presidio, Previcur Flex, Revus and Forum 
were statistically similar to the untreated control.   

Significant differences in yield among treatments were noted on the last harvest date of 
22 September and for total yield.  Plants treated with the new products, Orondis Opti and 
Orondis Ultra, and Ranman, Zampro and V-10208 yielded significantly better than the untreated 
control plants on the last harvest date and for overall yield.   
 
Table 4.  Foliar CDM severity and yield of pickling cucumbers treated curatively with 
fungicides.   
Treatment and rate/acre, 
applied at 4-day intervals 

Foliar ratings* 
9/6 9/19 9/22 9/26 9/30 10/4 10/7 10/11 10/14 

Untreated control.................  6.0 b** 8.0 a 8.5 ab 9.8 a 10.5 a 10.8 a 10.8 a 10.8 ab 11.8 a 
Bravo Weatherstik SC 2 pt ..  6.0 b 7.5 ab 7.5 c-e 7.8 e-h 7.8 gh 8.0 fg 8.8 d-g 8.5 e-g 9.0 c-e 
Koverall DG 2 lb .................  6.0 b 8.0 a 8.0 a-d 8.5 c-e 8.5 e-g 8.5 e-g 8.8 d-g 9.3 c-f 9.3 cd 
Cueva SC 1 qt .....................  6.0 b 8.0 a 8.8 a 9.8 a 10.3 ab 10.5 ab 10.5 ab 11.0 a 11.5 a 
Presidio SC 0.25 pt..............  6.0 b 7.8 ab 8.3 a-c 9.0 a-c 9.5 b-d 9.5 b-e 9.8 a-d 10.3 a-c 11.0 ab 
Previcur Flex SL 1.2 pt .......  6.3 a 7.8 ab 8.8 a 9.8 a 9.8 a-c 10.0 a-d 10.8 a 10.8 ab 11.0 ab 
Ranman SC 0.17 pt .............  6.0 b 7.3 bc 7.0 e 7.3 gh 7.5 h 7.5 g 7.8 g 9.0 d-f 9.3 cd 
Zampro SC 0.88 pt ..............  6.0 b 7.5 ab 7.3 de 7.5 f-h 7.5 h 8.0 fg 8.8 d-g 9.0 d-f 9.5 cd 
Gavel DF 2 lb ......................  6.0 b 7.8 ab 8.3 a-c 8.8 b-d 8.8 d-f 9.0 d-f 9.3 c-f 9.3 c-f 10.0 bc 
Tanos DF 0.5 lb ...................  6.0 b 7.3 bc 7.5 c-e 8.3 c-f 8.0 f-h 8.5 e-g 8.5 e-g 9.8 b-d 10.0 bc 
Curzate DG 5 oz ..................  6.0 b 6.8 cd 7.3 de 8.0 d-g 8.0 f-h 8.5 e-g 9.0 d-f 9.5 c-e 10.0 bc 
Omega SC 1 pt ....................  6.0 b 7.8 ab 7.8 b-e 8.3 c-f 7.5 h 8.0 fg 9.0 d-f 9.0 d-f 9.3 cd 
Revus SC 8 fl oz .................  6.0 b 7.5 ab 7.5 c-e 8.3 c-f 9.0 c-e 9.3 c-e 9.5 b-e 10.3 a-c 10.8 ab 
Forum SC 6 fl oz .................  6.0 b 7.8 ab 8.0 a-d 9.5 ab 10.0 ab 10.3 a-c 10.3 a-c 10.3 a-c 11.3 a 
Orondis Opti SC 34.2 fl oz ..  6.0 b 6.0 e 6.0 f 6.0 i 6.0 i 6.0 h 6.3 h 7.0 h 8.0 ef 
Orondis Ultra SC 9.64 fl oz.  6.0 b 6.5 de 6.0 f 6.0 i 6.0 i 6.0 h 6.5 h 7.8 gh 7.8 f 
V-10208 SC 8 fl oz .............  6.3 a 7.3 bc 7.0 e 7.0 h 7.3 h 7.5 g 8.3 fg 8.3 fg 8.5 d-f 
Treatment and rate/acre, 
applied at 4-day intervals 

Yield (lb/20 ft row) 
9/9 9/16 9/22 Total 

Untreated control.................  5.0** 7.2 5.5         i 17.7      f 
Bravo Weatherstik SC 2 pt ..  6.2 7.0 10.0  b-f 23.2  b-f 
Koverall DG 2 lb .................  11.0 7.5 9.7   c-g 28.2 a-f 
Cueva SC 1 qt .....................  6.1 6.7 6.2        hi 19.0     ef 
Presidio SC 0.25 pt..............  7.2 7.1 10.8 a-f 25.1  b-f 
Previcur Flex SL 1.2 pt .......  9.3 6.5 6.4       g-i 22.2   c-f 
Ranman SC 0.17 pt .............  6.9 20.7 10.9 a-f 38.4 a 
Zampro SC 0.88 pt ..............  10.4 7.5 13.4 a 31.3 a-d 
Gavel DF 2 lb ......................  6.3 5.1 11.6 a-e 22.9  b-f 
Tanos DF 0.5 lb ...................  10.2 7.1 9.6   c-g 26.9  b-f 
Curzate DG 5 oz ..................  6.0 7.2 12.3 a-d 25.5  b-f 
Omega SC 1 pt ....................  5.7 6.7 9.6    d-h 21.9   c-f 
Revus SC 8 fl oz .................  9.5 6.8 8.1      f-i 24.4  b-f 
Forum SC 6 fl oz .................  5.8 6.2 8.4     e-i 20.4    def 
Orondis Opti SC 34.2 fl oz ..  11.0 9.0 13.8 a 33.8 ab 



Treatment and rate/acre, 
applied at 4-day intervals 

Foliar ratings* 
9/6 9/19 9/22 9/26 9/30 10/4 10/7 10/11 10/14 

Orondis Ultra SC 9.64 fl oz.  10.2 9.3 12.9 a-c 32.5 a-c 
V-10208 SC 8 fl oz .............  8.6 8.0 13.0 ab 29.6 a-e 
*Rated on the Horsfall-Barratt scale of 1 to 12, where 1=0% plant area diseased, 2=>0 to 3%, 3=>3 to 6%, 4=>6 to 
12%, 5=>12 to 25%, 6=>25 to 50%, 7=>50 to 75%, 8=>75 to 87%, 9=>87 to 94%, 10=>94 to 97%, 11=>97 to 
<100%, 12=100% plant area diseased. 
**Column means with a letter in common or with no letter are not statistically different (LSD t Test; P=0.05). 

 
The results of these trials verify the activity of those fungicides that are currently 

recommended/or not recommended for management of CDM.  Further, these data illustrate that 
fungicides are best applied preventively for maximum control.  A preventive approach is also 
recommended to delay the selection of CDM isolates that may develop resistance to key 
fungicides that are currently relied upon for control. 
 
Activity 5. Disseminate research findings to growers so that they may be incorporated into the 
grower’s production plan in a timely manner.  Growers were updated via a demonstration plot 
tour, publications, presentations, and a website. 
 
Demonstration plot tour: 
Hausbeck, M.  2016.  Tour of downy mildew research plots, Michigan State University Plant 

Pathology Farm, Lansing, MI, Sep.  Attended by all Michigan industry leaders. 
 
Presentations: 
Hausbeck, M.  2017.  A smorgasbord of vegetable diseases is on today’s menu. MSU Extension 

and AgBioResearch State Council Meeting, Lansing, MI, Mar. 
Hausbeck, M., and Goldenhar, K.  2017.  Updates on cucurbit downy mildew in the upper 

Midwestern region.  Wisconsin Fresh Fruit and Vegetable Conference, Wisconsin Dells, 
WI, 23 Jan. 

Harlan, B., and Hausbeck, M.  2017.  Vegetable diseases and control strategies. Michigan 
Agribusiness Association Meeting, Lansing, MI, 11 Jan. 

Hausbeck, M., Goldenhar, K., and Bello R., Julian.  2016.  Downy mildew: What’s next?  Pickle 
and Pepper Research Committee Reporting Session, Great Lakes Fruit, Vegetable and 
Farm Market Expo, Grand Rapids, MI, Dec. 

Hausbeck, M., and Goldenhar, K.  2016.  Downy mildew prevention and control.  Pickling 
cucumber Session, Great Lakes Fruit, Vegetable and Farm Market Expo, Grand Rapids, 
MI, Dec. 

Hausbeck, M., and Goldenhar, K.  2016.  Managing downy mildew with new cultivars and 
fungicides.  Seminis Meeting, Charleston, SC, Oct. 

Hausbeck, M.  2016.  The downy mildew report.  Valent Meeting, East Lansing, MI, Sep. 
 
Publications: 
Goldenhar, K.E., and Hausbeck, M.K.  2017.  Evaluation of fungicides for control of downy 

mildew of cucumber when applied after pathogen establishment, 2016.  Plant Disease 
Management Reports 11:V080.  Online. 

Hausbeck, M.K., Brisco-McCann, E.I., Goldenhar, K.E., and Cook, A.J.  2017.  Evaluation of 
fungicide programs for control of downy mildew of cucumber, 2016.  Plant Disease 
Management Reports 11:V063.  Online. 



Hausbeck, M.K., and Goldenhar, K.  2016.  Downy mildew prevention and control.  Pages 3-9 
in: Pickling Cucumber Session Summaries, Great Lakes Fruit, Vegetable and Farm 
Market Expo, Grand Rapids, MI, Dec.  Online. 

Hausbeck, M.K., Goldenhar, K., and Bello R., J.  2016.  Downy mildew: What’s next?  Pickle 
and Pepper Research Committee Reporting Session, Great Lakes Fruit, Vegetable and 
Farm Market Expo, Grand Rapids, MI, Dec. 

Hausbeck, M.  2016.  Early infection of downy mildew found in Michigan cucumbers.  Michigan 
State University Extension News for Agriculture-Vegetables: 11 Jul.  Online. 

Hausbeck, M.  2016.  Downy mildew confirmed on cucumbers in Ohio.  Michigan State 
University Extension News for Agriculture-Vegetables: 7 Jul.  Online. 

Hausbeck, M.  2016.  Downy mildew on cucumber reported in Ontario.  Michigan State 
University Extension News for Agriculture-Vegetables: 6 Jul.  Online. 

 
BENEFICIARIES:  

See Activity 5 in the previous section for dissemination of research results to specialty 
crop groups and other stakeholders.  This project targeted Michigan’s growers of processing 
cucumbers, but also benefited fresh market cucumber growers.  Michigan ranks #1 in the U.S. in 
the production of pickling cucumbers and #4 for fresh market cucumbers and has a long history 
of processing and fresh market vegetables for the retail and wholesale markets.  To preserve the 
state’s ranking in pickle production CDM sprays must be effectively timed to best use the 
fungicides that remain effective.  Growers benefited from the proposed research along with allied 
agricultural industries and rural/urban farming communities.  Growers continue to have viable 
growing contracts and/or produce that meet the stringent requirements set forward by processors.   

CDM and the inability to manage the pathogen through resistant cultivars have left 
growers reliant on fungicides.  Fungicide applications, albeit expensive, have worked well since 
2005.  Now that the CDM pathogen has become resistant to key effective fungicides, Michigan 
growers face unprecedented challenges in successfully growing cucumbers.  Processor contracts 
will remain in Michigan to continue to support family farms through strategies developed 
through this project.  Additional benefits will include an overall reduction in management costs 
through an improved disease management program that is more effective and cost efficient than 
currently used programs.   

Because of the near crop failures in September 2014 due to the uncontrolled CDM, the 
fulfillment of fall contracts was at stake.  Growers are hesitant to plant susceptible cucumbers, 
especially for the later summer harvests when disease pressure is likely to be high.  In 2014, the 
fall cucumber crop experienced an estimated 50% loss in yield.  Processors rely on continual 
cucumber production throughout the growing season.  Without the availability of a fall crop, 
processors will be hard pressed to fill contractual obligations.  Many of these processing 
facilities and growers reside in rural communities where cucumber production supports a large 
portion of the economy.  This research supported Michigan growers and allied industries.  
Michigan continued to rank first in pickling cucumbers in the U.S., and the Michigan cucurbit 
industry had an estimated value of $95.5 million in 2016. 
 
Grower Surveys: 

Cucurbit growers were surveyed at the beginning and end of this project regarding this 
research and their production techniques.  Their responses are summarized here: 



Beginning Survey: Nine growers responded.  The number of years they had been growing 
vine crops ranged from 1 to 80 and averaged 30.8 years.  Vine crop acreage represented by these 
growers ranged from <25 (33.3%), 51-100 (22.2%), and >100 acres (44.4% of the growers).  
22.2% of the respondents use the CDM spore counts to start treatment of vine crops; 77.8% do 
not.  If a CDM forecasting program was available to schedule treatment of vine crops, 88.9% of 
the growers would use it while 11.1% would not.  Fungicides used to manage CDM included 
Bravo (applied by 100.0% of the growers), copper (88.9%), Tanos (66.7%), Presidio (55.6%), 
Previcur Flex (44.4%).  Cabrio, Dithane, Ranman, Revus were each applied by 33.3% of the 
growers. Gavel and Zampro were each applied by 22.2% of the growers.  Forum and Orondis 
were each applied by 11.1% of the growers.  None of the growers had other concerns associated 
with CDM that they would like to see addressed. 

Ending Survey: Fifteen growers responded.  The number of years they had been growing 
vine crops ranged from 2 to 40 and averaged 16.7 years.  Vine crop acreage represented by these 
growers ranged from <25 (40.0%), 26-60 (13.3%), and >100 acres (46.7% of the growers).  
53.8% of the respondents use the CDM spore counts to start treatment of vine crops; 46.2% do 
not.  If a CDM forecasting program was available to schedule treatment of vine crops, 94.7% of 
the growers would use it while 8.3% would not.  Fungicides used to manage CDM included 
Bravo (applied by 100.0% of the growers).  Ranman and Tanos were each applied by 69.2% of 
the growers.  Copper was applied by 61.5% of the growers.  Orondis, Presidio and Zampro were 
each applied by 53.8% of the growers.  Previcur Flex applied by 46.2%, and Gavel applied by 
23.1% of the growers.  Dithane and Revus were each applied by 15.4% of the growers.  Cabrio 
and Forum were each applied by 7.7% of the growers.  The only other concern a grower had was 
faster updates on the CDM map. 
 
LESSONS LEARNED:  
The dry, drought conditions of field season 2016 was atypical compared to previous years.  This 
resulted in extremely low spore numbers that did not trigger spray initiations in time to evaluate 
different programs. 
 
CONTACT PERSON:  
Dave Smith, Executive Director, 734-848-8899, mivegcouncil@charter.net 
 
ADDITIONAL INFORMATION:  
Goldenhar, K.E., and Hausbeck, M.K.  2017.  Evaluation of fungicides for control of downy 

mildew of cucumber when applied after pathogen establishment, 2016.  Plant Disease 
Management Reports 11:V080.  Available at https://veggies.msu.edu/wp-
content/uploads/2017/03/PDMR_11V080.pdf and at 
https://www.plantmanagementnetwork.org/pub/trial/pdmr/reports/2017/V080.pdf.  

Hausbeck, M.K., Brisco-McCann, E.I., Goldenhar, K.E., and Cook, A.J.  2017.  Evaluation of 
fungicide programs for control of downy mildew of cucumber, 2016.  Plant Disease 
Management Reports 11:V063.  Available at https://veggies.msu.edu/wp-
content/uploads/2017/03/PDMR_11V063.pdf and at 
http://www.plantmanagementnetwork.org/pub/trial/pdmr/reports/2017/V063.pdf.  

Hausbeck, M.K., and Goldenhar, K.  2016.  Downy mildew prevention and control.  Pages 3-9 
in: Pickling Cucumber Session Summaries, Great Lakes Fruit, Vegetable and Farm 

mailto:mivegcouncil@charter.net
https://veggies.msu.edu/wp-content/uploads/2017/03/PDMR_11V080.pdf
https://veggies.msu.edu/wp-content/uploads/2017/03/PDMR_11V080.pdf
https://www.plantmanagementnetwork.org/pub/trial/pdmr/reports/2017/V080.pdf
https://veggies.msu.edu/wp-content/uploads/2017/03/PDMR_11V063.pdf
https://veggies.msu.edu/wp-content/uploads/2017/03/PDMR_11V063.pdf
http://www.plantmanagementnetwork.org/pub/trial/pdmr/reports/2017/V063.pdf


Market Expo, Grand Rapids, MI, Dec.  Available at 
http://glexpo.com/summaries/2016summaries/PicklingCucumber.pdf. 

Hausbeck, M.  2016.  Early infection of downy mildew found in Michigan cucumbers.  Michigan 
State University Extension News for Agriculture-Vegetables: 11 Jul.  Available at 
http://msue.anr.msu.edu/news/early_infection_of_downy_mildew_found_in_michigan_c
ucumbers.  

Hausbeck, M.  2016.  Downy mildew confirmed on cucumbers in Ohio.  Michigan State 
University Extension News for Agriculture-Vegetables: 7 Jul.  Available at 
http://msue.anr.msu.edu/news/downy_mildew_confirmed_on_cucumbers_in_ohio.  

Hausbeck, M.  2016.  Downy mildew on cucumber reported in Ontario.  Michigan State 
University Extension News for Agriculture-Vegetables: 6 Jul.  Available at 
http://msue.anr.msu.edu/news/downy_mildew_on_cucumber_reported_in_ontario.   
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PROJECT SUMMARY:  
Michigan ranks #1 and #6 in the U.S. for the production of squash and pumpkin, 

respectively, crops worth $33.7 million to Michigan growers and grown on 11,200 acres in 2016.  
Root, crown, and fruit rot caused by Phytophthora capsici is a significant constraint to Michigan 
squash and pumpkin production.  This pathogen is soilborne and can overwinter for 10 or more 
years, negating many control strategies.  Phytophthora fruit rot threatens Michigan winter squash 
and pumpkin production due to the long maturation time of the crop and direct fruit-soil contact.  
Fields with Phytophthora fruit rot are often abandoned or partially harvested, resulting in 
economic loss and post-harvest rot of fruit at retail.  To provide growers with an economically 
viable management program that limits Phytophthora blight, research determined fungicide and 
cultural control measures to reduce losses caused by P. capsici and increase the economic 
viability of the squash and pumpkin producers in Michigan.  The objective for this proposal was 
to develop a Phytophthora blight management program that includes novel fungicide application 
methods and cultivars with at least partial resistance to root, crown, and fruit rot to limit disease 
losses on squash and pumpkin. 
 
PROJECT PURPOSE:  

Michigan ranks first and sixth in the U.S. for production of squash and pumpkin for the 
fresh and processing market.  Production of ‘Dickinson Field’ processing pumpkin for canned 
pie filling has recently increased in Michigan due to production shortages elsewhere and winter 
squash is grown for use in baby food purees and for fresh market sales.  Zucchini and summer 
squash are important fresh market vegetables in southwest Michigan.  Large-fruited cucurbits 
(pumpkin and winter squash) are also important to small- to mid-size farms (25-500 acres) as a 
component of roadside stands and agritourism.  Agritourism was worth over $700 million to U.S. 
farms in 2012 and in the Midwest, fall-themed and u-pick pumpkin patches were the two most 
frequented agritourism venues.  Phytophthora crown, root, and fruit rot, caused by P. capsici is a 
major constraint to cucurbit production.  Phytophthora fruit rot is known for causing complete 
crop failure.  In Mason Co., MI, an individual grower lost more than 90% of his winter squash 
(80 acres) due to Phytophthora fruit rot in 2010.  In Ottawa and Kent Counties in 2014, four 
major producers of winter squash lost a considerable portion of their acreage to Phytophthora 
blight, and suffered post-harvest losses due to fruit rot in storage.  Severe epidemics of 
Phytophthora foliar blight and fruit rot have also occurred on processing pumpkin in Illinois, 
where a majority of the crop is produced, causing increases in production of processing pumpkin 
in western Michigan.  Production of winter squash and processing pumpkin can be especially 
challenging as fruits have a long maturation time, increasing the contact time between the 
susceptible fruit and soil containing overwintering spores of P. capsici.  The relatively low profit 
margin of squash and pumpkin produced for the processing market and use of mechanical 
harvesters do not allow the use of cultural techniques (raised beds, black plastic mulch, trickle 
irrigation, trellising) that have proven useful to reduce Phytophthora blight of cucurbits and 
peppers produced for the fresh market.  Therefore, Phytophthora rot of winter squash and 
processing pumpkin is primarily managed with fungicides and crop rotation.  Michigan growers 
need a management plan for the consistent production of a high quality product to fulfill 
contractual obligations and remain competitive.  Cultivars differ in susceptibility to P. capsici 
root and crown rot.  In a recent study, ‘Chieftain’ butternut displayed partial resistance to 
Phytophthora crown and root rot, while ‘Table Ace’ acorn squash was highly susceptible.  
Zucchini also has been noted to be more tolerant to root and crown rot than summer squash.  



Although all commercial cucurbit cultivars are susceptible to Phytophthora fruit rot, the degree 
of susceptibility of hard squash and pumpkin cultivars differs.  Recently it has been discovered 
that the fruit of certain cultivars develop Phytophthora resistance as they mature.  Michigan State 
University (MSU) research found that fewer than 15% of the fruits from a processing pumpkin 
variety were infected with P. capsici when inoculated 21 days post pollination.  In contrast, 
~80% of the processing squash cultivar fruits older than 21 days post pollination were infected, 
suggesting that fruits of this type need to be protected until harvest.  Reducing fungicide use as 
fruits mature because of increasing tolerance to Phytophthora fruit rot would be very helpful to 
Michigan growers.  Other cultural strategies include the incorporation of Brassica biofumigant 
cover crops to reduce soilborne pathogens, including Phytophthora.  They are often planted into 
vegetable fields infested with P. capsici with the assumption that these crops are not affected by 
the pathogen or will reduce inoculum levels, but studies have shown that Brassica biofumigation 
cover crops can be susceptible to P. capsici.  Severe stunting and root rot was observed when 
‘Mighty Mustard’ was grown in soil infested by P. capsici.  This suggests that these crops may 
not reduce P. capsici levels in the soil.  However, cultivars of Brassica cover crops vary in their 
susceptibility to P. capsici, and research on these differences is essential if growers are to be able 
to limit P. capsici losses in their fields.   

To provide growers with a timely, effective and economically viable management 
program, research is needed to determine the most effective fungicides and application methods 
for Phytophthora blight control.  Most growers use foliar fungicide applications exclusively, and 
fungicides need to be applied preventively and before and after a rain event to reduce 
Phytophthora blight.  Foliar fungicide applications may not reduce fruit rot when the crop 
canopy prevents coverage of the fruit or when applications do not reach the undersides of fruit 
that are in direct contact with the soil.  Soil application of fungicides has been shown to be 
effective in managing fruit rot of processing cucumbers caused by Rhizoctonia and Pythium, and 
may be an important component of P. capsici management.  Research has also demonstrated the 
ability of fungicides applied as soil drenches during the period of rapid fruit expansion to enter 
the fruit in small quantities; however, it is unclear if soil drenches applied during the fruit-set 
period can protect squash and pumpkin.  Optimal application methods and timing need to be 
identified for use in an integrated disease management program. 
 Specialty crop block grant project 791N3200129, 2012-14, titled ‘Identifying tools to 
manage Phytophthora root, crown, and fruit rot of winter squash and pumpkin,’ evaluated 12 
fresh market squash and pumpkin cultivars for resistance to Phytophthora fruit rot, and 
developed a fungicide program for management of Phytophthora crown rot of fresh market 
winter squash.  This project used that data previously developed as a foundation to advance and 
implement control strategies.  Preliminary data were also established via work previously 
completed in the Hausbeck lab that was funded by a USDA NIFA Special Research grant. 
 Specialty crop block grant project 791N4300114, 2013-15, titled ‘Phytophthora capsici 
on Brassica spp.: A new threat to vegetable production,’ investigated the susceptibility of 
Brassica crops to P. capsici, including seven vegetables and three cover crops.  P. capsici was 
able to infect all crops tested.  This pointed out the need for more in-depth research into the 
susceptibility of Brassica cover crops used by Michigan growers that was investigated in the 
current project. 
 
  



PROJECT ACTIVITIES/GOALS AND OUTCOMES ACHIEVED:  
Activity 1.  Determine the effectiveness of fungicides applied as foliar sprays, drenches, and 
broadcast soil sprays to protect cucurbit fruit from Phytophthora fruit rot. 
 Evaluation of fungicides to control Phytophthora fruit rot of processing squash.  The 
trial was established at the MSU Plant Pathology Farm in Lansing, MI, on a Capac loam soil.  
The field site was infested with P. capsici oospores in 2015 at a rate of 285 oospores per ft2 and 
was not reinfested in 2016.  Processing squashes were seeded 2 ft apart on 7 June (‘Dickenson 
Field’) and 17 June (‘Golden Delicious’) in raised beds covered with black polyethylene plastic 
spaced 12 ft apart.  Planting dates were staggered so that female flower production would initiate 
at the same time.  For each treatment, a replicate consisted of a single 24-ft row with a 10-ft 
buffer between treatments.  Treatments were arranged in a completely randomized split plot 
design, with cultivar as main plot and fungicide as subplot, with four replicates evaluated for 
each treatment.  Weeds were controlled with Dual Magnum and Sandea applied between the 
rows at the time of seeding.  Admire Pro was applied via drip irrigation to control cucumber 
beetle on 6 July.  Fungicides were applied 3 days after 50% of the plants had a single female 
flower on 26 July, and 11 days later on 5 August using a backpack sprayer equipped with a 3-
nozzle (XR8008) boom with 8-inch drop-legs at 50 gpa and 30 psi.  The application was made 
with the nozzles positioned slightly beneath the canopy to improve coverage.  A traveling 
irrigation cannon (Rain-flo) was used to increase soil moisture in the plot starting after the 2nd 
fungicide application.  Incidence of fruit rot was recorded on 18, 26 August and 6 September.  
On 15 September, marketable fruit were harvested and weighed. 
 
Treatment and 
rate/acre 

Disease incidence (% fruit rot) Marketable fruit 
(kg fruit/24 ft) 8/18 8/26 9/6 

‘Golden Delicious’ 
Untreated ....................  18.8* 42.9 a 66.7 5.1  b 
Forum 12 fl oz ............   5.9 33.3 ab 75.9 7.7  b 
Orondis 9.6 fl oz ........   3.2 19.2 ab 25.8 23.5 a 
Presidio 4 fl oz ...........   2.7 26.7 ab 71.4 1.5  b 
Revus 8 fl oz ..............   8.7 5.0  b 53.8 2.5  b 
Ridomil 1 pt ...............   3.4 3.8  b 20.7 2.1  b 

‘Dickenson Field’ 
Untreated ....................  0.0 8.6 ab 7.9  b 59.8 
Forum 12 fl oz ............  0.0 8.1 ab 12.5  b 66.8 
Orondis 9.6 fl oz ........  0.0 0.0  b 13.9  b 55.3 
Presidio 4 fl oz ...........  0.0 20.6 ab 6.5  b 53.5 
Revus 8 fl oz ..............  0.0 31.6 a 34.2 a 34.9 
Ridomil 1 pt ...............  0.0 0.0  b 0.0  b 65.5 

*Column means with a letter in common or with no letter are not significantly different (LSD t 
Test; P=0.05). 
 
 Disease was slow to progress as temperatures were dry and hot (see table, above).  On 18 
August, there were no significant differences among treatments for the ‘Golden Delicious’ plots; 
however, the untreated had 18.8% fruit rot incidence, and all other treatments had <9% fruit rot.  
By 26 August, the untreated ‘Golden Delicious’ had >40% fruit rot; plants treated with Forum, 
Orondis and Presidio had similar disease incidences ranging from 19.2 to 33.3%.  Ridomil and 



Revus treatments had significantly lower disease incidences, 3.8 and 5.0%, respectively.  There 
were no significant differences among treatments on the last rating date of 6 September, but 
Forum-treated plants had the highest and Ridomil-treated plants had the lowest disease incidence 
at 75.9 and 20.7%, respectively.  ‘Dickenson Field’ plants had no disease on the first rating date 
of 18 August.  Revus-treated ‘Dickenson Field’ plants had the highest disease incidence on both 
26 August and 6 September.  Ridomil-treated plants had no disease on any rating date, and plants 
treated with Orondis had no disease on 18 and 26 August, and 13.9% on 6 September.  Yields 
were not significantly different among ‘Dickenson Field’ treatments and ranged from 34.9 to 
66.8 kg.  Orondis produced the highest yield (23.5 kg) for ‘Golden Delicious,’ significantly 
greater than all other treatments and the untreated control (5.1 kg). 
 
 Evaluation of fungicide programs and application methods to control Phytophthora 
blight of summer squash.  This study was conducted at the MSU Southwest Research and 
Extension Center located near Benton Harbor, MI on a sandy soil previously planted to squash 
and pepper.  On 8 June, three-week old ‘Cougar’ squash seedlings were transplanted 2 ft apart 
into 6-ft raised plant beds covered with black polyethylene plastic and spaced 5.5 ft apart.  A 
single drip tape (0.65 gpm/100 ft) was installed under the plastic beds for irrigation.  For each 
treatment, a replicate consisted of a single 24-ft row with a 5-ft buffer between treatments within 
the row.  Treatments were arranged in a completely randomized block design with four 
replicates.  Admire Pro was applied via drip line on 18 June to control cucumber beetles.  On 27 
June the plants were inoculated with P. capsici-infested millet (100 g sterilized millet, 72 ml 
distilled water, 0.08 g asparagine, 7 7-mm plugs of P. capsici).  P. capsici isolates 14110 (A2 
mating type, sensitive to mefenoxam, isolated from cucumber) and SP98 (A2 mating type, 
sensitive to mefenoxam, isolated from pumpkin) were used to infest the millet and were mixed 
1:1 prior to inoculation.  Holes were made 1 cm from the plant crown and 1 g of infested millet 
was inserted.  Fungicides were applied with a backpack sprayer as a soil-drench (80 ml/plant) 
using a handwand with a single TeeJet XR8010 nozzle at 13 psi or a foliar spray with a three 
nozzle spray-boom and XR8003 flat fan nozzles at 50 psi and 50 GPA.  Drip applications were 
made using 3-gal canisters pressurized by CO2 over a 45-minute period while plot irrigation was 
operating.  Fungicide treatments were applied on 8, 15, 22, 30 June and 11, 21 July.  Numbers of 
wilted and dead plants were counted on 3, 6, 11, 14, and 21 July.  Marketable fruits were 
harvested from 24 ft of row and weighed and counted on 3, 6, 8, 11, 14, 18 and 21 July.  Data 
were analyzed using an analysis of variance (ANOVA), with means separation performed using 
Fisher’s protected least significant difference (LSD) using the statistical software SAS v9.3. 

Disease pressure was significant during the trial and the untreated inoculated plot 
displayed 100% plant death by the third rating on 14 July (see table, next page).  There was a 
large increase in disease incidence among all treatments between the second and third rating 
dates of 6 and 14 July.  By the last rating date of 21 July, four treatments and the untreated 
control plants had 95.8 to 100% plant death.  Two treatments, a transplant drench of the 
Experimental product at 9.8 or 13.7 fl oz followed by foliar sprays of Revus + Kocide + Act. 90 
alternated with Ridomil Gold Copper, resulted in 45.8 and 55.8% diseased plants, respectively.  
These were high rates of disease incidence, but significantly less than the untreated control and 
all other treatments.  These treatments also yielded significantly more (55.0 and 54.6 lb, 
respectively) than the untreated control (6.5 lb) and other fungicide treatments (11.5-28.0 lb).  
On 15 and 24 Jun, phytotoxicity was noted in the treatments where the Experimental product was 



applied as a drench and appeared as burned leaf margins and minor stunting; however, the plants 
grew out of the symptoms. 
 
Treatmenty and rate/A (application method), 
applied at 7-10 day intervals 

Disease incidence (% symptomatic plants)z  Yield (fruit/24 ft) 
7/3 7/6 7/14 7/21  lb No. fruit 

Untreated control............................................  25.8 a 46.3 a 100.0 a 100.0 a  6.5    d 0.8   c 
Experimental SC 9.8 fl oz (tp drench) 
-alt- Revus SC 8 fl oz + Kocide 3000 DF 1  
     lb + Act. 90 1 pt  
-alt- Ridomil Gold Copper WP 1 lb (foliar) ..  0.0   c 2.1   cd 37.5  b 45.8  b  55.0 a 11.0 a 
Experimental SC 13.7 fl oz (tp drench) 
-alt- Revus SC 8 fl oz + Kocide 3000 DF 1  
     lb + Act. 90 1 pt  
-alt- Ridomil Gold Copper WP 1 lb (foliar) ..  0.0   c 0.0    d 33.8  b 55.8  b  54.6 a 13.8 a 
Experimental SC 13.7 fl oz (tp drip)  
-alt- Revus SC 8 fl oz + Kocide 3000 DF 1  
     lb + Act. 90 1 pt  
-alt- Ridomil Gold Copper WP 1 lb (foliar) ..  0.0   c 10.6   cd 85.0 a 95.8 a  28.0  b 5.3  b 
Revus SC 8.0 fl oz + Kocide 3000 DF 0.75  
     lb + Act. 90 1 pt   
-alt- Ridomil Gold Copper WP 1 lb (foliar) ..  2.1  bc 10.4   cd 87.5 a 100.0 a  19.0  b-d 3.0  bc 
Experimental SC 9.8 fl oz (tp drip) 
-alt- Revus SC 8 fl oz + Kocide 3000 DF 1  
     lb + Act. 90 1 pt  
-alt- Ridomil Gold Copper WP 1 lb (foliar) ..  2.1  bc 14.6   c 89.6 a 95.8 a  26.3  bc 4.2  bc 
Presidio SC 4 fl oz (drip) ...............................  8.7  b 29.7  b 97.9 a 100.0 a  11.5   cd 1.8  bc 
ytp =transplant.  -alt-=alternate. 
zColumn means with a letter in common are not significantly different (LSD t Test; P=0.05). 
 
Activity 2. Investigate differences in susceptibility to P. capsici fruit rot for various hard squash 
types (butternut, acorn squash and pie pumpkins) and determine the effects of fruit age on disease 
susceptibility.  The experiment was conducted at the MSU Plant Pathology Farm in East Lansing, 
MI.  On 12 June, 3-week-old transplants of 8 commercial fresh market squash cultivars were 
transplanted into 6-inch tall raised beds.  The beds were mulched with black polyethylene plastic, 
irrigated with drip irrigation, and fertilized according to local commercial standards.  The rows 
were 24 ft in length, with 2-ft spacing between transplants within row and beds were spaced 12 ft 
apart.  After initiation of flower production in early July, male flowers were removed and used to 
pollinate female flowers.  The female flowers were tagged with the date and target harvest age 
range.  After 7 and 22 days post pollination (dpp), the fruits were harvested and brought to the 
lab for inoculation.  Fruits were washed in 10% bleach for 5 minutes and rinsed in tap water.  
Fruits were measured, inoculated with P. capsici in the middle of the fruit, and placed into 
plastic bins lined with moist paper towels under constant fluorescent light.  P. capsici isolate 
12889 (A1 mating type, insensitive to mefenoxam, isolated from pepper) were used to inoculate 
the fruits.  Four days after inoculation, pathogen growth was measured and rated on a 0 to 5 scale 
(0=no growth, 1=necrotic response, 2=watersoaking only, 3= light pathogen growth, 4=moderate 
pathogen growth, 5=dense pathogen growth).  Data were analyzed using SAS Proc Mixed and 
Proc Corr, and statistical differences were compared using the Fisher’s Least Significant 
Differences test (P = 0.05).   
 



‘Green True,’ ‘Big Max,’ ‘Jarrahdale,’ ‘Uchiki Kuri’ and ‘Chicago Warted’ all received 
significantly higher pathogen growth ratings than ‘Golden Hubbard’ at 22 dpp (see table, below).  
Older 22 dpi fruits of all cultivars developed smaller lesions (size ranged from 0.2 to 4.8 cm) 
after inoculation than younger 7 dpp fruits (5.9 to 8.0 cm).  At 7 dppi, ‘Chicago Warted’ and 
‘Golden Hubbard’ had significantly smaller lesion sizes than ‘Big Max’ and ‘Jarrahdale.’  
‘Golden Hubbard’ supported the least P. capsici growth at 22 dpp (Figure 1) among cultivars 
with an average lesion size of 0.2 cm, significantly smaller than all other cultivars except ‘Green 
Kitchenette.’  ‘Big Max’ and ‘Jarrahdale’ had the biggest lesions (>4 cm) at 22 dpp. 

 

 

Cultivar (squash type) Pathogen growth ratingz  Lesion size (cm) 
7 dppy 22 dpp  7 dpp 22 dpp 

Green True (hubbard)...............   5.0x 2.2 a  6.3  b-d 3.4 a-c 
Green Kitchenette (hubbard) ....  5.0 1.1  b  6.3  b-d 1.3    de 
Blue Hubbard (hubbard) ..........  5.0 1.8 ab  6.5  bc 2.5   cd 
Big Max (giant) ........................  5.0 2.7 a  8.0 a 4.8 a  
Jarrahdale (processing) ............  5.0 2.6 a  6.8  b 4.3 ab 
Uchiki Kuri (buttercup) ............  5.0 2.2 a  6.7  bc 2.9    c 
Chicago Warted (hubbard) .......  4.9 2.2 a  5.9    d 3.0  bc 
Golden Hubbard (hubbard) ......  4.8 0.3   c  6.3   cd 0.2     e 

zRated on a scale of 0-5, where 0=no growth, 1=necrotic response, 2=watersoaking only, 3= light 
pathogen growth, 4=moderate pathogen growth, 5=dense pathogen growth.   
ydpp=days postpollination. 
xColumn means with a letter in common or with no letter are not significantly different (Fisher 
LSD test; P=0.05). 
 
Activity 3. Evaluate biofumigant cover crop cultivars for their susceptibility to P. capsici.  This 
study was conducted at the MSU Southwest Research and Extension Center located in Benton 

Figure 1.  Comparison of lesion size on young (7 days postpollination [dpp]) and mature (21-22 dpp) fruits 
of two processing squash cultivars inoculated with P. capsici.  Prior research has shown that ‘Golden 

Delicious’ (right) is susceptible to infection throughout fruit development, and displays large lesions on both 
7 and 21 dpp fruits.  ‘Golden Hubbard’ (left) became resistant to infection as the fruit aged from 7 dpp 

(large lesion) to 22 dpp (no lesion). 

7 dpp 7 dpp 22 dpp 21 dpp 

Golden Hubbard Golden Delicious 



Harbor, MI.  Brassica biofumigation cover crop cultivars were direct-seeded (~ 20 seeds/hole) 1 
ft apart into raised plant-beds covered with black polyethylene mulch on 26 July.  For each 
cultivar, a replicate consisted of a single 12-ft row with a 3-ft buffer between replicates within 
the row.  There were four replicates for each cultivar, and the trial was arranged in a completely 
randomized split plot design with inoculation as the main plot and cultivar as sub-plot. A single 
drip tape (0.65 gpm/100 ft) was installed for plot irrigation.  On 3 and 10 August the plants were 
inoculated with a P. capsici-sporangial suspension.  P. capsici isolate 14110 (A2 mating type, 
sensitive to mefenoxam, isolated from cucumber) was used as inoculum.  Sporangia were 
dislodged from 140 actively sporulating V8-agar cultures into ~ 1.5 gal of water.  Sporangia 
were not quantified; however, the suspension was cloudy, indicating a high inoculum density.  
Approximately 80 ml of suspension was sprayed at the base of the plants in each hole using a 
CO2 pressurized backpack sprayer at 12 psi.  Symptomatic plants were counted on 26 and 31 
August; 7 and 16 September.  On 16 September, foliage and stems were harvested from each row 
and weighed.  Data were analyzed using an analysis of variance (ANOVA), with means 
separation performed using Fisher’s protected least significant difference (LSD) using the 
statistical software SAS v9.3. 

Phytophthora root rot symptoms on Brassica cover crops were primarily observed on 
seedlings (see table, below).  At the first rating, on 26 August, stunting and/or chlorosis was 
observed on all cultivars.  The three radish cultivars were least susceptible, with ≤5% disease 
incidence.  ‘Ida Gold’ and ‘Pacific Gold’ were significantly more susceptible (Figure 2), 
displaying the most severe symptoms with >35% incidence of stunting and chlorosis.  The plants 
of all cultivars appeared to grow out of symptoms by the final rating; however, ‘Braco White,’ 
‘Buckbuster’ and ‘Pacific Gold’ had symptomatic plants at the final rating (~30% disease 
incidence).  Weights of inoculated and uninoculated plots were similar for each cultivar, likely 
due to the plants growing out of initial symptoms. 
 

Cultivar (type) Symptomatic plants (%)  Weight per ‘plant’ (kg) 
8/26 8/31 9/7  Inoculated Uninoculated 

Groundhog (radish) .......  2.5  b* 0.0   c 0.0   c  0.96 a 0.97 a 
Pen-e-trator (radish) ......  2.5  b 0.0   c 2.5   c  0.75  bc 0.91 ab 
Tillage (radish) ..............  5.0  b 5.0  bc 2.5   c  0.86 ab 0.74  b 
Nemat (arugula) ............  10.3 ab 12.8  bc 12.5 a-c  0.35    d 0.39   c 
Essex (rape) ...................  20.0 ab 15.0 a-c 7.5  bc  0.31    d 0.31   cd 
Braco White (rape) ........  26.9 ab 24.0 a-c 36.1 a  0.18    d 0.18    d 
Florida Broad (mustard)  32.5 ab 22.5 a-c 10.0 a-c  0.58   c 0.39   c 
Buckbuster (rape) ..........  32.5 ab 27.5 ab 32.5 ab  0.29    d 0.38   cd 
Ida Gold (mustard) ........  36.1 a 40.5 a 14.6 a-c  0.18    d 0.23   cd 
Pacific Gold (mustard) ..  37.5 a 30.0 ab 27.5 a-c  0.26    d 0.32   cd 

*Column means with a letter in common are not significantly different (Fisher LSD test; 
P=0.05). 
 



 
Activity 4. Test winter squash (Cucurbita), pumpkin (Cucurbita), and summer squash (C. pepo) 
cultivars for field tolerance to P. capsici root and crown rot.   
 Evaluation of C. pepo summer squash cultivars for resistance to Phytophthora root rot.  
This study was conducted at the MSU Southwest Research and Extension Center located in 
Benton Harbor, MI.  Summer squash cultivars were direct-seeded 2 ft apart into raised plant-beds 
covered with black polyethylene mulch on 31 May.  For each cultivar, a replicate consisted of a 
single 24-ft row with a 10-ft buffer between cultivars within the row.  The trial was arranged in a 
completely randomized block design with four replicates per cultivar.  A single drip tape (0.65 
gpm/100 ft) was installed for plot irrigation.  Insects were managed with one application of 
Admire Pro (10.5 fl oz/acre) through the drip lines on 18 June.  On 27 July, the plants were 
inoculated with P. capsici-infested millet (100 g sterilized millet, 72 ml distilled water, 0.08 g 
asparagine, 7 7-mm plugs of P. capsici).  P. capsici isolates 14110 (A2 mating type, sensitive to 
mefenoxam, isolated from cucumber), and SP98 (A2 mating type, sensitive to mefenoxam, 
isolated from pumpkin) were used to inoculate the study and were mixed 1:1 immediately prior 
to inoculation.  A depression was made in the soil 1 cm from the plant crown and 1 g of millet 

Buckbuster Braco White 

Ida Gold Pacific Gold 

uninoculated inoculated uninoculated inoculated 

uninoculated inoculated uninoculated inoculated 

Figure 2.  Comparison of yields of cultivars of mustard (Pacific Gold, Ida Gold) and rape (Braco White, 
Buckbuster) cover crops untreated or inoculated with P. capsici. 



was inserted.  Wilted and dead plants were counted on 3 (data not shown), 6, 11, 14, and 21 July.  
On 3, 6, 8, 11, 14, and 18 July marketable fruit were harvested from each row and weighed.  
Data were analyzed using an analysis of variance (ANOVA), with means separation performed 
with Fisher's protected least significant difference (LSD) using the statistical software SAS v9.3. 
 Disease progressed rapidly for ‘Early Summer Crookneck,’ the susceptible control, with 
100% plant death observed by the 14 July rating date (see table, next page) (Figure 3).  
‘Spineless Perfection’ had 40% wilted and dead plants on this date, and the other zucchini and 
cousa cultivars displayed <20% disease incidence.  ‘Spineless Perfection’ was relatively 
susceptible compared to the other zucchini and cousa cultivars with 68.8 and 91.7% wilt/plant 
death by the 14 and 21 July rating dates, respectively.  ‘Black Beauty’ and ‘Ishtar’ were 
moderately resistant, with 31.3% wilt/plant death on 14 July, and 45.8 and 52.1% disease 
incidence, respectively, at the conclusion of the trial.   ‘Hurakan’ and ‘Magda’ had <10% disease 
throughout the study.  ‘Magda’ yielded significantly more than the other cultivars.  All zucchini 
and cousa cultivars yielded more than ‘Early Summer Crookneck’ (P<0.005). 
 

 
 

Figure 3.  Field growth and yield of Cucurbita pepo cultivars inoculated with P. capsici. 

Hurakan Spineless Perfection Ishtar 

Early Summer Black Beauty Magda 



Cultivar and (squash type) Disease incidence (% infected plants)  Fruit yield 
7/6 7/11 7/14 7/21  lb/24 ft no./12 plants 

Early Summer (crookneck) ........  20.8 a* 93.8 a 100.0 a 100.0  0.0    d 0.3     e 
Hurakan (cousa).........................  0.0  b 0.0   c 2.1  b 2.1  27.0  b 71.8  b 
Magda (cousa) ...........................  0.0  b 4.2   c 4.2  b 6.3  34.7 a 95.0 a 
Black Beauty (zucchini) ............  0.0  b 14.6   c 31.3  b 45.8  16.1   c 54.3   c 
Ishtar (cousa) .............................  4.2  b 18.8  bc 31.3  b 52.1  23.6  b 79.0  b 
Spineless Perfection (zucchini) .  2.1  b 39.6  b 68.8 a 91.7  10.8   c 37.3    d 
*Column means with a letter in common or with no letter not significantly different (Fishers LSD; P=0.05). 
 
 Evaluation of C. maxima winter squash and pumpkin cultivars for resistance to 
Phytophthora root rot.  This study was conducted at the MSU Southwest Research and 
Extension Center located in Benton Harbor, MI.  Cultivars were direct-seeded 2 ft apart into 
raised plant-beds covered with black polyethylene mulch on 31 May.  For each cultivar, a 
replicate consisted of a single 24-ft row with a 10 ft buffer between replicates within the row.  
There were four replicates for each cultivar, and the trial was arranged in a completely 
randomized block design.  A single drip tape (0.65 gpm/100 ft) was installed for plot irrigation.  
Insects were managed with one application of Admire Pro (10.5 fl oz/acre) through the drip lines 
on 18 June.  On 9 July, the plants were inoculated with P. capsici-infested millet (100 g sterilized 
millet, 72 ml distilled water, 0.08 g asparagine, 7 7-mm plugs of P. capsici).  P. capsici isolates  
14110 (A2 mating type, sensitive to mefenoxam, isolated from cucumber), and SP98 (A2 mating 
type, sensitive to mefenoxam, isolated from pumpkin) were used to inoculate the study and were 
mixed 1:1 immediately prior to inoculation.  A depression was made in the soil 1 cm from the 
plant crown and 1 g of millet was inserted.  Wilted and dead plants were counted on 3 (data not 
shown), 6, 11, 14, 21, and 29 July.  On 17 August, fruit were harvested from the center 10 plants 
in each row and weighed.  Data were analyzed using an analysis of variance (ANOVA), with 
means separation performed using Fisher's protected least significant difference (LSD) using the 
statistical software SAS v9.3.  

 
 Disease progressed rapidly for many cultivars (see table, next page) (Figure 4).  All 
plants of ‘Sweet Mama,’ ‘Turks Turban,’ ‘Uchiki Kuri,’ ‘Big Max,’ ‘Dills Atlantic Giant,’ and 

Figure 4. Field growth of Cucurbita maxima cultivars inoculated with P. capsici. 

Golden Hubbard Golden Delicious Jarrahdale 



‘Lumina’ were dead by the last rating date of 29 July.  ‘Baby Kitchenette,’ ‘Blue Hubbard,’ 
‘Buttercup’ and ‘Pink Jumbo’ had significantly healthier disease incidence ratings than the 
former cultivars and only ‘Baby Kitchenette’ and ‘Buttercup’ had ≤39% infected plants.  As a 
group, the hubbard squashes and ‘Buttercup’ (buttercup-type) squash had partial resistance to 
Phytophthora root rot.  The highest yields among the cucurbit types were 21.2 to 33.3 kg for 
hubbard, 26.1 kg for ‘Buttercup’ (buttercup-type), and 24.9 kg for ‘NK580’ processing type.  
‘Full Moon’ had <100% plant death (90.9%), but did not produce fruit.  
 

Cultivar (type) Disease incidence (% infected plants) Yield 
(kg/20 ft) 7/6 7/14 7/21 7/29 

Baby Kitchenette (hubbard) ......  0.0  b* 0.0      f 0.0     e 37.1    d  13.6 
Blue Hubbard (hubbard) ...........  11.8  b 36.8    d-f 52.8  b-d 64.6  b-d 33.3 
Chicago Warted (hubbard) ........  7.6  b 50.0   c-e 72.2 a-c 88.9 ab 12.9 
Gold Hubbard (hubbard) ...........  6.3  b 34.5     ef 86.1 ab 77.6 a-c 21.3 
True Green (hubbard) ...............  10.4  b 66.0 a-e 70.9 a-c 82.0 ab 29.2 
Buttercup (buttercup) ................  14.8  b 39.0    d-f 39.0    d 39.0    d 26.1 
Sweet Mama (buttercup) ...........  18.7  b 85.2 a-c  100.0 a 100.0 a 0.0 
Turks Turban (buttercup) ..........  18.8  b 93.8 ab 100.0 a 100.0 a 4.9 
Uchiki Kuri (buttercup) .............  17.4  b 100.0 a  100.0 a  100.0 a  0.0 
Big Max (giant) .........................  31.1 ab 77.7 a-d 100.0 a 100.0 a 0.0 
Dills Atlantic Giant (giant) .......  20.8 ab 60.0 a-e 93.8 ab 100.0 a 7.9 
Full Moon (giant) ......................  26.4 ab 59.4 a-e 84.1 a-c 90.9 ab 0.0 
Lumina (giant) ..........................  20.9  b 72.1 a-e 86.3 a 100.0 a 0.0 
Golden Delicious (processing) ..  19.2  b 73.5 a-e 87.1 ab 91.3 ab 7.5 
Jarrahdale (processing) .............  58.4 a 71.4 a-e 91.1 a  95.7 ab 6.2 
NK580 (processing) ..................  0.0  b 52.0  b-e 75.0 a-c 81.9 ab 24.9 
GA Candy Roaster (banana) .....  5.5  b 70.2 a-e 71.5 a-c 85.6 ab 9.4 
Pink Jumbo (banana) .................  14.2  b 62.5  b-e 50.0   cd 60.4   cd 2.7 

*Column means with a letter in common or with no letter not significantly different (Fishers LSD; P=0.05). 
 
BENEFICIARIES:  

The tools developed through the successful completion of this grant will support growers 
and communities engaged in the fresh and processing vegetable markets and agritourism.  
Michigan growers will maximize yields, produce high quality fruit, fulfill contracts, and 
contribute to the economic viability of their communities as a result of implementing new control 
strategies to be developed through the proposed research.   In 2016, Michigan ranked first and 
sixth for production of squash and pumpkin for the fresh and processing markets.  They were 
planted on a combined 11,200 acres and worth an estimated $33.7 million dollars.  Due to the 
large acreage of large fruited vining cucurbit crops in Michigan, it is important that appropriate 
tools are available to growers to manage Phytophthora blight. 

 
Dissemination of research results to specialty crop groups and other stakeholders via 
presentations and publications are listed here:  
 
Presentations: 
Hausbeck, M.  2017.  A smorgasbord of vegetable diseases is on today’s menu. MSU Extension 

and AgBioResearch State Council Meeting, Lansing, MI, Mar. 



Hausbeck, M.  2017.  Managing Phytophthora crown and fruit rot in cucurbit crops.  Vegetable 
Growers’ Meeting, East Aurora, NY, 15 Feb. 

Hausbeck, M.  2017.  Managing Phytophthora crown and fruit rot in cucurbit crops.  Syngenta 
Meeting, East Lansing, MI, 9 Feb. 

Hausbeck, M.  2017.  Managing Phytophthora crown and fruit rot in cucurbit crops.  Wisconsin 
Fresh Fruit and Vegetable Conference, Wisconsin Dells, WI, 23 Jan. 

Harlan, B., and Hausbeck, M.  2017.  Vegetable diseases and control strategies. Michigan 
Agribusiness Association Meeting, Lansing, MI, 11 Jan. 

Krasnow, C., and Hausbeck, M.  2016.  Phytophthora capsici: Fungicide programs and crop 
resistance.  Phytophthora capsici Session, Great Lakes Fruit, Vegetable and Farm Market 
Expo, Grand Rapids, MI, Dec. 

Hausbeck, M.  2016.  Phytophthora capsici: Pathogen biology.  Phytophthora capsici Session, 
Great Lakes Fruit, Vegetable and Farm Market Expo, Grand Rapids, MI, Dec. 

 
Publications: 
Krasnow, C.S., and Hausbeck, M.K.  2017.  Evaluation of winter squash cultivars for resistance 

to Phytophthora root rot, 2015.  Plant Disease Management Reports 11:V028.  Online. 
Krasnow, C.S., and Hausbeck, M.K.  2016.  Phytophthora capsici: Pathogen biology and 

management strategies.  Pages 2-5 in: Phytophthora capsici Session Summaries, Great 
Lakes Fruit, Vegetable and Farm Market Expo, Grand Rapids, MI, Dec.  Online. 

Hausbeck, M.K., and Linderman, S.D.  2016.  Managing Phytophthora on summer squash and 
zucchini.  Fact Sheet, Michigan State University, Hausbeck Lab.  Online. 

Hausbeck, M.K., Krasnow, C., and Linderman, S.  2016.  Managing Phytophthora on winter 
squash and pumpkin.  Fact Sheet, Michigan State University, Hausbeck Lab.  Online. 

 
Grower Surveys: 
Cucurbit growers were surveyed at the beginning and end of this project regarding this research 
and their production techniques.  Their responses are summarized here: 

Beginning Survey: Nine growers responded.  The number of years they had been growing 
vine crops ranged from 1 to 80 and averaged 30.8 years.  In 2016, vine crop acreage represented 
by these growers ranged from <25 (33.3%), 51-100 (22.2%), and >100 acres (44.4% of the 
growers).  88.9% of the respondents apply fungicides to control Phytophthora via foliar spray; 
11.1% use a broadcast soil spray.  Fungicides used to manage Phytophthora included Presidio 
and Ridomil (each applied by 44.4% of the growers), Revus (33.3% of the growers), and Orondis 
(applied by 11.1% of the growers).  44.4% of the growers knew about age-related resistance of 
vine crop fruits to Phytophthora, 55.6% did not.  Brassica biofumigant cover crops have been 
used by 11.1% of the growers; 88.9% have not used them.  66.7% of the growers knew that some 
Brassica biofumigant cover crops can be infected by Phytophthora; 33.3% did not.  When asked 
about cultivars, 77.8% of the growers responded that they choose their vine crops cultivars based 
on their perceived resistance to Phytophthora, 22.2% did not.  None of the growers had other 
concerns associated with Phytophthora that they would like to see addressed. 

Ending Survey: Fifteen growers responded.  The number of years they had been growing 
vine crops ranged from 2 to 40 and averaged 16.7 years.  Vine crop acreage represented by these 
growers ranged from <25 (40.0%), 26-60 (13.3%), and >100 acres (46.7% of the growers).  
92.9% of the respondents apply fungicides to control Phytophthora via foliar spray; 14.3% use a 
broadcast soil spray, 7.1% use other techniques.  Fungicides used to manage Phytophthora 



included Orondis (applied by 70.0% of the growers), Presidio and Ridomil (each applied by 
60.0% of the growers), and Revus (applied by 30.0% of the growers).  41.7% of the growers 
knew about age-related resistance of vine crop fruits to Phytophthora, 58.3% did not.  Brassica 
biofumigant cover crops have been used by 21.4% of the growers; 78.6% have not used them.  
14.3% of the growers knew that some Brassica biofumigant cover crops can be infected by 
Phytophthora; 78.6% did not.  When asked about cultivars, 46.2% of the growers responded that 
they choose their vine crops cultivars based on their perceived resistance to Phytophthora, 53.8% 
did not.  None of the growers had other concerns associated with Phytophthora that they would 
like to see addressed. 
 
LESSONS LEARNED:  

Summer field conditions in 2016 were especially hot and dry and not especially 
conducive to Phytophthora disease development.  Additional irrigation was applied to trials as 
needed insure disease developed. 
 
CONTACT PERSON:  
Dave Smith, Executive Director, 734-848-8899, mivegcouncil@charter.net 
 
ADDITIONAL INFORMATION: 
Krasnow, C.S., and Hausbeck, M.K.  2017.  Evaluation of winter squash cultivars for resistance 

to Phytophthora root rot, 2015.  Plant Disease Management Reports 11:V028.  Available 
at https://veggies.msu.edu/wp-content/uploads/2017/03/PDMR_11V028.pdf and at 
http://www.plantmanagementnetwork.org/pub/trial/pdmr/reports/2017/V028.pdf.  

Krasnow, C.S., and Hausbeck, M.K.  2016.  Phytophthora capsici: Pathogen biology and 
management strategies.  Pages 2-5 in: Phytophthora capsici Session Summaries, Great 
Lakes Fruit, Vegetable and Farm Market Expo, Grand Rapids, MI, Dec.  Available at 
http://glexpo.com/summaries/2016summaries/Phytophthora.pdf.  

Hausbeck, M.K., and Linderman, S.D.  2016.  Managing Phytophthora on summer squash and 
zucchini.  Fact Sheet, Michigan State University, Hausbeck Lab.  Available at 
https://veggies.msu.edu/wp-content/uploads/2016/10/FS_Managing-Phytophthora-on-
Summer-Squash-and-Zucchini.pdf.  

Hausbeck, M.K., Krasnow, C., and Linderman, S.  2016.  Managing Phytophthora on winter 
squash and pumpkin.  Fact Sheet, Michigan State University, Hausbeck Lab.  Available 
at https://veggies.msu.edu/wp-content/uploads/2016/10/FS_Managing-Phytophthora-on-
Winter-Squash-and-Pumpkin.pdf.  
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Project Title: Development of Vineyards for Maximum Production of Juice 
Grapes- Economic Impact Analysis and Grower and Industry Outreach 
 
 
PARTNER ORGANIZATION 
 
National Grape Growers Cooperative, Inc. 
 
PROJECT SUMMARY 
 
This project estimated the cost of production for grapes on a per acre basis using a new vineyard system 
that has the potential to dramatically increase yields per acre. 
 
PROJECT PURPOSE 
 
To assess the cost of production using an emerging technology that doubles the number of vines per 
acre.  This is geared toward grapes used in the production of juice.  The primary rationale is to improve 
the decionmaking of grape producers.  The producers are facing some degree of stress with respect to 
prices vis a vis costs of production. 
 
PROJECT ACTIVITIES  
 

The work performed during this period is related to two project activities: 
 

1. Assessment of costs to produce juice grapes using a new vineyard system. The 
activity performed in support of this grant activity was a focus group interview with 
growers and National Grape representatives to identify the costs associated with the 
new vineyard system and how they vary as compared to traditional vineyard 
systems for juice grapes. Additional data was collected on agricultural labor costs as 
well. The work plan indicates that this activity would be performed in October 2016. 
In fact this work was performed throughout 2016 with specific meeting dates in April 
2016 at the Southwest Michigan Research and Extension Center (SWMREC).  
Specifically the invoice is for data collection and project planning. The project team 
met in Lawton Michigan in April 2016. They spent a full day analyzing the new 
vineyard system and collecting data for the cost of production analysis.  
 
The work is completed.  The report is attached to a separate file. 
 

2. Grower outreach (approximately 300 juice grape growers in Michigan) to provide 
education and training about the new vineyard system 
This project activity has been ongoing through 2016 and into 2017. SWMREC 
serves as a demonstration farm for juice grapes as well as for other crops, like 
peaches and raspberries, commonly grown in the SW region of the state. This 
activity was designed to provide education and outreach to growers about how 
they might incorporate the new vineyard system into their existing farming 
practice.  
 

http://www.msue.msu.edu/portal/
http://www.aec.msu.edu/
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The project goal is for outreach to 300 juice grape growers over the life of this 
project. Several meetings were hosted at SWMREC in support of this goal early 
in 2016. These meetings and meeting dates include: 
 
a. SWMREC Annual Horticulture Day- February 3, 2016. Over 100 growers 

attended this education session focused on Horticulture (program included 
below). 

b. SWMREC Annual Viticulture Field Day, July 27, 2016. Over 250 growers 
attended this education and outreach field day focused on viticulture and 
viticultural practices. 

c.  
   

D.  Additional outreach is planned to outline the final results of the project. 
 

PROJECT ACTIVITIES  
 
 
The expected measurable outcome is a clear understanding of the economic impacts of 
adopting the new vineyard system as compared with traditional practices used today. To date 
this project has resulted in the compilation of data on costs of the new system and education of 
growers about the horticultural practices required in support of the system (see outreach 
examples above).  
 

http://www.msue.msu.edu/portal/
http://www.aec.msu.edu/
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Ultimately this project should result in adoption of the new system by 5-10% of growers over the 
next five years.   A report has been generated.  Additional outreach may be forthcoming 
depending on grower interest. 
 
 
GOALS AND OUTCOMES ACHEIVED 
 
The project is complete.  A report outlining estimated per acre costs of production has been 
created.  This includes per acre cost of land preparation (approximately $4,700); cost of 
production in the first year (approximately $3,000); cost of production in the second year 
(approximately, $2,200); cost of production in the third year (approximately, $2,700).  The final 
cost of production for preplanting and first three years of production is approximately, $12,500. 
 
This project is geared solely toward grape producers. 
 
BENEFICIARIES 
 
 
The beneficiaries are grape producers in general, and members of the National Grape Growers 
Cooperative, Inc. 
 
 
LESSONS LEARNED 
 

The project is completed.  One issue is during the course of the project, the MSU researcher 
was replaced.  This replacement does not have the level of experience and expertise that the 
first researcher had. 

 
 
CONTACT PERSONNEL 
 
 
Terry Holloway     Bill Knudson 
National Grape Cooperative Inc.   446 W. Circle Dr. 
8980 U.S. Highway 31, Suite 3   East Lansing, MI 48824 
Berrien Springs, MI 49103    (517) 355-2176 
(269) 815-5241     knudsonw@msu.edu 

  tholloway@welchs.com  
 
     
 
ADDITIONAL INFORMATION 
 
 

Attached is a copy of the cost of production study. 
 
 
 
 
 

http://www.msue.msu.edu/portal/
http://www.aec.msu.edu/
mailto:tholloway@welchs.com
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I. Introduction 
This analysis outlines the cost of establishing juice grape production in Michigan.  It estimates the cost of   
preparing the ground, planting and the first three years of growing the grapes.  These figures need to be 
interpreted carefully; and are designed to provide a general outline of the cost of establishing juice grapes 
in Michigan.  The actual costs incurred by a farmer are likely to be somewhat different. Of particular 
importance is the interest expense.  This study assumes an interest rate of 5 percent which is consistent 
with current interest rates.  However, the actual interest cost will be based on the total borrowed. As a 
result, actual interest expense could differ significantly from the figures outlined below.         

All costs are on a per acre basis.  It is also assumed that the land used for grape production has no vines 
on it.  Data was primarily gathered through discussions with grape producers and previous cost of 
production analysis. 

II.  Land Preparation and Preplanting 
Table 1 shows the cost of preparing the land for juice grape production. 

Table 1:  Cost of Land Preparation 

Item Total
Ground Clearing and Nematode Control $122

Trellising Costs
Lineposts $1,963
End posts 162
Crimped High Tensile Wire 278
12.5 Gauge High Tensile Wire 188
Endpost Anchors 133
Wire Tensioners 48
Hardware Staples etc. 31

Labor
Distribute and Drive Posts $299
Auger and Set Endposts 96
Mark and Drill Endposts 48
Mark Posts for Wire 32
Install Endpost Anchors 80
String Wire Tight Staple 240

Other Costs
Tractor Costs 607
Interest Csots 275
Property Taxes 35
Management 64

Total $4,701  
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The total cost per acre including labor, tractor costs etc. is estimated to be $4,701.  Lineposts are the 
biggest cost item accounting for 41.8 percent of the total cost.  These figures include the labor used to 
develop carry out the activities outlined in Table 1. 
 

III.  The First Year 
Table 2 shows the total cost for the first year of grape production.  

Table 2:  First Year Cost of Production 

Item Cost
Lime Application $67
Fertilizer Application 59
Planting 1,242
Cultivation 75
Weed Control 94
Tying up Vines 528
Suckering 64
Insect and Diesease Control 142
Sprayer 18
Cover Crop 39
Poperaty Taxes 35
Management 64
Interest 510

Total $2,937  

The total cost of production per acre is $2,937.  Major costs items are planting, interest, tying up vines 
and insect and disease control.  The cost items in table 2 include machinery costs and labor expenses.   

 

IV. The Second Year 
Table 3 shows the cost of production for the second year.  The cost of production per acre declines by 
$747 from $2,937 to $2,190.  This is primarily due to the elimination of the planting expense.    Spraying 
expenses increase as the grape vines mature. 

 

 

 

 

Table 3:  Second Year Cost of Production 
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Item Cost
Replace Plants $102
Fertilizer 38
Pruning 605
Tying 411
Weed Control 40
Spraying 221
Cover Crop 17
Propety Taxes 35
Management 64
Interest 657

Total $2,190  

V. The Third Year 
The third year per acre cost of production is shown in table 4. 

Table 4:  Third Year Cost of Production 

Item Cost
Pruning $605
Chopping Vines 19
Tying 128
Fertilizer 91
Lime 16
Weed Control 44
Suckering 32
Spraying 486
Pickup operation 48
Havest Cost 250
Miscellaneous 50
Property Taxes 35
Management 96
Interest 767

Total $2,667  

In the third year the cost of production rises by $477 to $2,667.  The primary increase is due to increased 
spraying costs and harvesting costs.  It is assumed that the yield is 5 tons per acre; if the yield is less than 
5 tons per acre then harvesting costs will be slightly lower.   

 

VI.  Total Costs 
The total costs from preplanting through year three is shown in table 5.   
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Table 5:  Total Costs Preplanting through Year 3 

Year  Cost
Preplanting $4,701
Year 1 2,937
Year 2 2,190
Year 3 2,667
Total Costs $12,495  

The estimated total cost is approximately $12,500 per acre.  These figures indicate that grape production 
incurs relatively large costs before any revenue is generated.   
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with current interest rates.  However, the actual interest cost will be based on the total borrowed. As a 
result, actual interest expense could differ significantly from the figures outlined below.         

All costs are on a per acre basis.  It is also assumed that the land used for grape production has no vines 
on it.  Data was primarily gathered through discussions with grape producers and previous cost of 
production analysis. 

II.  Land Preparation and Preplanting 
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The total cost per acre including labor, tractor costs etc. is estimated to be $4,701.  Lineposts are the 
biggest cost item accounting for 41.8 percent of the total cost.  These figures include the labor used to 
develop carry out the activities outlined in Table 1. 
 

III.  The First Year 

Table 2 shows the total cost for the first year of grape production.  

Table 2:  First Year Cost of Production 

Item Cost
Lime Application $67
Fertilizer Application 59
Planting 1,242
Cultivation 75
Weed Control 94
Tying up Vines 528
Suckering 64
Insect and Diesease Control 142
Sprayer 18
Cover Crop 39
Poperaty Taxes 35
Management 64
Interest 510

Total $2,937  

The total cost of production per acre is $2,937.  Major costs items are planting, interest, tying up vines 
and insect and disease control.  The cost items in table 2 include machinery costs and labor expenses.   

 

IV. The Second Year 

Table 3 shows the cost of production for the second year.  The cost of production per acre declines by 
$747 from $2,937 to $2,190.  This is primarily due to the elimination of the planting expense.    Spraying 
expenses increase as the grape vines mature. 
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Table 3:  Second Year Cost of Production 

Item Cost
Replace Plants $102
Fertilizer 38
Pruning 605
Tying 411
Weed Control 40
Spraying 221
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The third year per acre cost of production is shown in table 4. 
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In the third year the cost of production rises by $477 to $2,667.  The primary increase is due to increased 
spraying costs and harvesting costs.  It is assumed that the yield is 5 tons per acre; if the yield is less than 
5 tons per acre then harvesting costs will be slightly lower.   
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VI.  Total Costs 

The total costs from preplanting through year three is shown in table 5.   

Table 5:  Total Costs Preplanting through Year 3 

Year  Cost
Preplanting $4,701
Year 1 2,937
Year 2 2,190
Year 3 2,667
Total Costs $12,495  

The estimated total cost is approximately $12,500 per acre.  These figures indicate that grape production 
incurs relatively large costs before any revenue is generated.   
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PROJECT SUMMARY 

Pickle Packers International, Inc. (PPI) developed a Good Agricultural Practices (GAP) food 

safety program, manuals and audit scheme for pickle and pepper growers and grading station 

operators.  The program is based on the CanadaGAP fresh vegetable standards and is GFSI 

certifiable.  The program was modified specifically for pickled vegetable products with 5-log 

pathogen kill steps inherent in the manufacturing process, and is intended to keep the U.S. 

pickled vegetable industry competitive by avoiding burdensome and unnecessary compliance 

costs imposed by most fresh produce GAP programs. 

 

Using industry funding prior to grant execution, PPI established an industry task force to 

create the GAP program and audit scheme.  PPI petitioned CanadaGAP for certain 

exceptions specific to pickled vegetables and to ease program implementation and 

compliance.  Grant funding was then used to conduct workshops and educate growers and 

grading station operators about the industry-wide GAP food safety program and audit 

scheme, and to provide guidance on how to implement a GAP program for their operation 

and to successfully prepare for and pass a certification audit.   

 

PROJECT PURPOSE 

The purpose of this project was to educate pickle and pepper growers and grading station 

operators about the industry-wide GAP food safety program and audit scheme that is 

designed specifically for processed products with inherent 5-log pathogen kill steps and other 

safety factors.  Share important information on how to implement a GAP program for their 

operations and to successfully prepare for and pass a certification audit.  This initiative is 

intended to keep the U.S. pickled vegetable industry competitive by avoiding unnecessary 

compliance costs which current fresh produce GAP programs contain.  Fourteen (14) 

workshops were planned with the goal of educating 200 growers and grading station 

operators. 

 

PROJECT ACTIVITIES 

Grant work began in December 2015.  An industry survey was conducted to determine the 

most easily-accessible cities in key cucumber and pepper growing regions for hosting 

workshops, along with dates and an estimate of how many people might attend.  This 

information was used for contracting venues, ordering room sets and audio/visual, and 

estimating catering needs.  Workshop scheduling coincided with the availability of our 

training contractor.   

 

Website pages were designed and launched specifically for delivering GAP program 

information.  Electronic promotion provided access to the workshop schedule and location 

information, and a form for registering.  Links provided electronic access to two separate 
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GAP manuals for growers and graders, and downloadable forms.  Supplemental program 

information, including food safety resources, future updates to GAP manuals, and other 

related information was also made available.  Contact information was provided for those 

who generally wanted to learn more about the program. 

 

The printing, binding, and shipping of manuals was managed throughout the workshop 

schedule.  Staff and/or task force members attended each workshop and managed onsite 

logistics.  Finally, a virtual workshop was recorded and posted on the website for future 

training – new employees, those requiring refresher training, and anyone not able to attend 

one of 15 previously held workshops. 

 

GOALS AND OUTCOMES ACHIEVED 

In total, fifteen (15) workshops were conducted during the period of January 2016 to March 

2017, with 609 attendees being trained – 305% of our original goal of 200 growers and 

grading station operators.  Thirteen (13) of these workshops were held in eight (8) states as 

intended.  Two (2) additional workshops were held in Ontario, Canada, where growers are 

contracted to supply cucumbers to U.S. manufacturers – important workshops for further 

ensuring the safety of the U.S. food supply.  Those two (2) additional workshops attracted 

149 attendees alone. 

 

PPI GAP Workshop Schedule, Locations, and # Attendees 

Attending Date   City, State – Location address 

    27  Jan 21 ‘16 Uvalde, TX – Texas A&M AgriLife, 1619 Garner Field Road 

   26  Jan 22 Stockton, CA – Hilton Stockton, 2323 Grand Canal Blvd. 

   30  Feb 4  Bridgeville, DE – Volunteer Firehouse, 311 Market Street  

  91  Feb 5 Mount Olive, NC – Univ. of Mount Olive, 630 Henderson St. 

 16  Feb 16 Dothan, AL – Clarion Inn & Suites, 2195 Ross Clark Circle 

 80  Feb 17 Nashville, NC – Nash Agricultural Center, 1006 Eastern Ave 

 19  Feb 29 Ravenna, MI – Swanson Pickle Co., 11561 Heights Ravenna Rd 

 67  Mar 1  Frankenmuth, MI – Saginaw Valley R&E Ctr, 3775 S. Reese Road  

 39  Mar 2  Hanna, IN – Rumors Restaurant, 12 W. Moore Street 

   17  Mar 3 Waupaca, WI – Ale House, 201 Foxfire Drive 

   15 Mar 8  DeWitt, MI – Banquet & Conf. Ctr., 1120 Commerce Park Dr. 

    112  Mar 17 Aylmer, ONT – Saxonia Hall, 522 Talbot St W.  

      37  Mar 18 Chatham, ONT – Country View Golf Course, 25393 St. Clair Road  

   6  Feb 14 ‘17 Adrian, MI – MSU Extension, Lenawee County, 1040 S. Winter St 

 27  Feb 15 Mount Olive, NC – Steele Memorial Library, 119 West Main St. 

    609 
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Additionally, the task force decided to record a virtual workshop rather than conduct a third 

and final in-person workshop in 2017.  Section-by-section video recordings of the grower 

manual were posted on the website to accomplish future training for new employees, those 

requiring refresher training, and for anyone not able to attend one of fifteen (15) previously 

held workshops. 

 

BENEFICIARIES 

The direct beneficiaries of this project were farmers growing pickles & peppers and grading 

station operators throughout the U.S. and Canada.  This industry-specific food safety 

program will help them to affordably comply with rising customer pressures for becoming 

GAP certified, and remain in business.  Also benefiting are the brand manufacturers of 

pickles and peppers who source their product from the above-mentioned growers, and who 

are then able to satisfy the demands of their downstream customers by providing GAP-

certified food products.   

 

LESSONS LEARNED 

Due to higher-than-expected attendance, more manuals were produced and shipped than 

anticipated, exceeding the budget for this line item.  However, venue and meal costs for all 

workshops were well-managed and under budget.  Fortunately, the over/under expenses for 

both budget items balanced each other out.  Accordingly, an adjustment in the budget was 

made and approved by MDARD, and all project goals were accomplished. 

 

PPI anticipated contracting Hartung Bros. for website development and to perform periodic 

updates.  Staffing limitations prevented their involvement.  Verto Solutions (PPI’s 

association management company) agreed to perform the work for the amount proposed.   

 

Two (2) additional workshops were scheduled and held in Ontario, Canada, where growers 

are contracted to supply cucumbers to U.S. manufacturers.  These workshops were deemed 

important for further ensuring the safety of the U.S. food supply, and attracted an additional 

149 attendees.  The added expenses for conducting these two (2) workshops slightly 

exceeded the available grant funding, however, PPI along with industry support covered the 

overage. 

 

ADDITIONAL INFORMATION 

PPI continues to support the program beyond the completion of the grant.  In April of each 

year, the CanadaGap Review Board releases updates to its fresh vegetable GAP program.  In 

turn, the PPI GAP Task Force reviews those changes and makes corresponding updates to the 

PPI GAP manuals.  The revised manuals are then posted on the website and available for 

download.  These and all future project expenses are covered by the association.  
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PROJECT PURPOSE 

To support specialty crop farmers and downtown Saginaw revitalization, as well as to connect food hub learning and 
education across mid-Michigan, the “Growing Saginaw Co. Specialty Crops Markets and Knowledge Network” was 
developed. The goal of the project was to share learning and expand markets for specialty crop farmers between 
Saginaw and Ingham County through network development that allowed sharing between veteran food hub, Allen 
Market Place, and up and coming food hub, SVRC. This project accomplished this through several objectives, including: 
increasing specialty crop sales in Saginaw County to build a market for SVRC; Increasing producer capacity through 
educational workshops, and; forming a communication and education channel through learning circles and joint hub 
discussion. 

In executing this project, several problems were encountered including transition of two sub-contractors and the project 
fiduciary organization dissolution. The project was transferred to a new fiduciary and new sub-contractors brought on 
board. Though facing administrative challenges, this project was critical to paving new ground through market and 
partnership development providing the much needed next steps for food hub development in an otherwise primed and 
ready location that only lacked network and distribution channels through the greater Saginaw region. 

 
PROJECT ACTIVITIES 

Over the course of the fall 2015 – spring 2017 grant period, many things were accomplished. A “101/201” series of 
educational workshops (see attachment) for beginner and intermediate food hubbers were offered at the Michigan 
State University Extension offices in Saginaw County. These focused on marketing, financial literacy, capacity expansion 
and food safety. In Ingham County (serving Ingham, Eaton and Clinton) farmers were offered a very wide variety of 
classes at a “301/401” levels (see attachment) covering the same topics with additional a la carte offerings. Each of the 
participating farmers were then connected at mutual workshops hosted in both Saginaw and Ingham and encouraged to 
discuss tips, tricks, best practices and lessons learned. In doing this, they were partnered up with those from Saginaw 
working with Allen Market Place hubbers as mentors to further share in-depth via phone or in person with discussion 
questions provided. Following each group workshop a de-brief period was also offered with questions/answers and 
further discussion. This information was then uploaded with handouts made available on the project website at 
http://midmichiganconnect.wix.com/specialtycropnetwork  further discussion was also available and new parties 
brought to the group via the Facebook page at “Mid-Michigan Specialty Crop Knowledge Network”. 

This work culminated in a regional “Meet the Buyer” event in November of 2016 held in Frankenmuth in Saginaw 
County. This was a test run with local purchasers interested in surrounding area farms specialty crops, only. Purchasers 
included local community, senior and faith-based centers, schools and restaurants.  It was followed in December with 
invitation to the statewide “Meet the Buyer” event held in Grand Rapids with large institutional purchasers in 
attendance such as Meijer, Spartan Nash and Whole Foods. This was followed by a final de-brief and then a last financial 
literacy workshop to discuss how to how specialty crop farmers may meet new demand generated by these and similar 
events. The regional event shed significant light on area needs and market expansion opportunity. Findings to highlight 
are discussed below.   

The Mid-Michigan Specialty Crop Knowledge Network (MMSCKN) work engaged more than 50 prospective purchasers in 
the Saginaw area. Sixteen completed an interview or survey about local purchasing to identify the opportunities and 
challenges and five participated in a prospective purchasers’ roundtable discussion around building relationships with 
local growers. Prospective purchasers include schools, colleges, restaurants, cafes, companies, senior living centers, food 
banks, and community organizations. 

From the research, clearly there is already an interest and commitment to local healthy foods. Buyers noted a number of 
benefits to buying specialty crops for establishments and their customers, as well as the wider community and economy: 
“We want to provide fresh healthy food,” “Local purchasing puts people to work,” “It diversifies the economy,” and “It’s 
what our customers/families want.” Local specialty crops that are delivered quickly are also fresher and of higher quality 

http://midmichiganconnect.wix.com/specialtycropnetwork


than what is often coming from distributors. A majority of respondents were already using local specialty crops although 
about half of those did not have data on quantity or cost. The variety of local specialty crops and other foods available 
was extensive: asparagus, broccoli, cucumber, tomatoes, onions, potatoes, carrots, green peppers, mushrooms, beans, 
cabbage, squash, apples, melons, berries, flour and many non-specialty crops such as flaxseed, buckwheat, beef, 
chicken, sausage and eggs. Most specialty crop producers noted diversification as being key to sustaining their income. 

Research also identified three main challenges with expanding local specialty crop markets including: having to adjust 
food offerings with seasonality of local produce; managing logistics for small purchase amounts; and matching prices 
with larger distributors and grocery stores. New market relationships will have to take these considerations into 
account. In addition, categories of new local buyers have unique needs. Project research identified three buyer 
categories that growers should consider: a) specialty restaurants seeking culinary ingredients; b) entities looking for 
healthy fruits and vegetables, and; c) nonprofits or other charitable and academic organizations  in need of popular and 
cheap produce. 

Three main buyer categories were found, including those that desired: culinary ingredients (specialty restaurants), 
healthy fruits and vegetables (schools, senior living centers, and family restaurants) and, popular and cheap (food banks, 
soup kitchens and community centers). The Bavarian Inn, The Maple Grille and Bradley’s Bistro are examples of 
restaurants with specific ingredient needs for seasonal sides and desserts as well as local suppliers for menu favorites. 
Schools and institutions are serving meals every day and they are looking more closely at health and nutrition. There are 
opportunities here for long-term relationships that will benefit residents, students, our farms, and communities non-
profit organizations, food banks and community centers are providing food and fighting hunger every day. There are a 
lot of relationships with farmers already in place. But there is an opportunity to do in a way that is mutually beneficial. 

Prospective buyers mentioned a few broader opportunities as the regional and local food system grows. They are 
looking for education on ways to prepare less familiar fruits and vegetables and new recipes for common items. They 
also are interested in how food hubs or cooperative agreements with multiple local growers could provide them with 
access to local produce while minimizing logistical barriers such as coordinating delivery or pickup times. This project 
research was designed not only to identify the opportunities and challenges of new market development, but to also 
inform a “meet the buyer” event with the purpose of creating new relationships with local growers. As such many of the 
survey questions focused around: “what types of products would you consider buying locally?” As with current local 
purchasing, there is interest in a wide variety of local specialty crops. Other foods are additionally listed for the SVRC 
food hub benefit and to round out the aggregation/distribution opportunity:    

 Produce for salads, soups and sides: greens, asparagus, carrots, cucumbers, peppers, cabbage, mushrooms, 
onions, celery, spinach, potatoes, corn, melons, apples, peaches, cherries, pears, blueberries and strawberries 

 Lettuce, tomatoes, and onions for sandwiches and burgers 

 Michigan fruits and nuts for desserts 

 Dairy and cheese, fresh fish, local pizza dough, ingredients for craft beers 

The “meet the buyer” event provided an opportunity to connect local growers with buyers and build relationships. More 
than 30 participants from more than a dozen prospective purchasers and farms resulted in five purchase agreements 
and approximately 20 prospects for future consideration. The Michigan Food & Farming Systems provided a 
presentation and the Great Lakes Fruit, Vegetable and Farm Market Expo was promoted as a next step. The event 
evaluations also indicated increased interest in food hubbing, more educational opportunities and local purchasing in 
general, all of which are appropriate next steps as the work continues to develop and strengthen a specialty crop food 
system in Mid-Michigan. 

 

 



 

GOALS AND OUTCOMES ACHIEVED 

The first goal of the Network was to increase specialty crop sales to Saginaw institutions. No benchmark was available, 
but a performance measure was developed and met offering two mock regional and two real-time “Meet the Buyer” 
events with additional opportunities to connect producers with buyers facilitated by Michigan Food and Farming 
Systems. The target was to develop five new purchasing relationships. This was exceeded occurring on-site during the 
real-time Frankenmuth “Meet the Buyer” event hosted by Bavarian Inn. Five sales were made in-person during this 
event.  In addition, 18 more relationships were developed for purchase agreements to be developed at later dates.  

The second program goal was to increase specialty crop growers’ business capacity. There was no benchmark data to 
use in measuring this goal. A performance measure was set of 25 growers would attend the Saginaw/Ingham 
educational workshops leading to increased sales. Of these a goal was set stating that at least 18 of these attending 
growers would indicate business capacity development due to the program’s educational series. Throughout the course 
of the project over 45 indicated increased business capacity due to project education and over the course of the year, 
about 60 specialty crop growers attended workshops (non-repeating head counts). This information was collected via 
sign-in sheets and evaluations.  

The third goal of the program was to develop the “Knowledge Network” of communication channels, resource sharing 
and information between Saginaw and Ingham, or the up and coming and veteran food hubs. A performance measure 
was set indicating that 40% of the total program participants would connect with in the network channels whether 
online or in person. There was no prior data, and therefore no benchmarking information. However, of the participants 
a goal was set to engage 60% of these, or 24 members. This goal was not met as anticipated. Only about 30% formed 
mentoring relationships that connected new specialty crop food hubbers with veteran at Allen Market Place. However, 
the program’s Facebook page “Mid-MI Specialty Crop Knowledge Network” gained 98 likes with regular weekly views 
over the course of the program. Additionally, the program’s website (written as a replicable model for public use) is 
available at http://midmichiganconnect.wix.com/specialtycropnetwork. Analytics measurements were not collected on 
this site as it was a free and additional opportunity as an additional publication for this project.   

This program’s goals specifically enhanced specialty crops within the mid-Michigan area in several ways. First, they 
brought greater buyer and public awareness to the abundant Michigan wealth of specialty crops available as healthy 
food purchases. It provided specialty crop farmer education and offered a pathway for them to expand their business 
practices. Across the state it also connected formerly silo’d operations assisting farmers, non-profits and other 
supporting specialty crop entities to connect and communicate with one another. Ultimately, this adds to the local 
dollar, recirculates it, improved food safety, local business marketing, expansion and awareness leading to positive rural 
development.  

 

BENEFICIARIES 

Please see the “Project Activity” research for a description of the specialty crop farmers and buyers that benefited from 
the completion of this project’s accomplishments. Additionally, up and coming Saginaw based SVRC food hub and 
Ingham based Allen Market Place food hub’s non-grower clientele benefitted from additional information and healthy 
food system development. Together, about 200+ benefited from this project. Though 200 can be documented as having 
benefited from the completion of this project, intangential benefits are immeasurable. This includes the community 
outreach and education that connected developers, non-profits, community volunteers, leaders and public officials.  

 
LESSONS LEARNED 

One of the greatest challenges of this grant was building a crew of specialty crop growers with reliable Saginaw county 
participation to Michigan State University Extension hosted workshops. This is due to several reasons most of which are 

http://midmichiganconnect.wix.com/specialtycropnetwork


not unique to Saginaw such as participants unsure of the benefits of networking and capacity growth education and 
using electronic communication infrequently. Additionally, and specific to Saginaw county, Extension has historically 
struggled with participation because it’s broken up between urban and rural pockets with transportation challenges for 
those desiring to travel from east to west. When the main artery highway is reached, it’s shorter to travel to the next 
adjoining county for meetings rather than traveling twice as far to go one-third of the distance and stay in-county. There 
is no direct route. Comparatively to surrounding Huron, Sanilac or Tuscola, Saginaw attendance is traditionally lower due 
to this.  

More generally, starting a specialty crop business, expanding or joining a food hub for the first time is a challenge. To get 
into the field new farmers much compete against those well established, sometimes for 100 or more years. They must 
scale up by diversifying and filling in holes by starting to grow one crop and then in the off season doing something 
different such as building Christmas wreaths. Additionally, farmers must be savvy and make the most of what they have, 
such as using seconds in new and creative ways. Tilling, farming, or the feed business can also be very successful and so 
most farms that are full-time are not solely focused on specialty crop, but owners may have several jobs within or out of 
the agricultural field. 

Lastly, capital and growth will continue to be challenge – no matter what workshops are provided – due to political and 
market pressures. Michigan continues to lose family farms and smaller farms are being swallowed. Particularly, 
financiers are noticing that of those farms that are inherited, many times farming skill are transferred but management 
skills are not. Positively establishing farm credit, managing the books and finding and keeping labor are all challenges.  
Across the state, it is found that agri-labor desires more structure and benefits. Additionally, while the farm to table 
movement is primed and continues to grow, simple talent pipeline supports such as Michigan Works! partnership is not 
available to staff farms and build interest in the agricultural field. .  

 
CONTACT PERSON 

Name: Mary ZumBrunnen, Phone: 810-553-7389, Email: mary.zumbrunnen@gmail.com  

ADDITIONAL INFORMATION 

Website: http://midmichiganconnect.wix.com/specialtycropnetwork  (toolkit) 

Facebook: “Mid-Michigan Specialty Crop Knowledge Network” 

GroupGAP meeting minutes 

Workshop sign-in sheets 

 
FUNDING 

Please indicate the total project funds being used to promote or further food safety efforts $__13,000__ 
Please indicate the total project funds being used to promote further animal and plant health efforts $__0__N/A 

Please indicate the total project funds being used to promote or further rural development efforts $_6,847.52__ 

$__45,786.40_ total project cost 
$__100_% of project costs that the grant dollars funded 
$__0__% of private, or “match” dollars (Because of the way this grant transferred, no match is offered during this 
segment during the last quarter of 2016 or first of 2017.)  
$__0__% of other funding sources (Because of the way this grant transferred, no other funding sources were offered 
during this segment during the last quarter of 2016 or first of 2017.)  
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FINAL PERFORMANCE REPORT 
 
Name of State Department of Agriculture:  
Michigan Department of Agriculture and Rural Development 
 
Title of Project (Grant): Aster Yellows Detection in Leafhoppers to Provide Management 
Solutions to Michigan Vegetable Growers 
 
Point of Contact (address, email and phone):  
 
GRANTEE/ADDRESS: John Bakker, Executive Director 
Michigan Carrot Industry Development Program 
12800 Escanaba Drive, Suite A 
DeWitt, MI 48820 
Phone: 517-669-4250 
E-mail: john@michiganasparagus.org 
 
Date Report is submitted: 9/30/2018 
 
PROJECT TITLE 
 
Aster Yellows Detection in Leafhoppers to Provide Management Solutions to Michigan 
Vegetable Growers 
 
PARTNER ORGANIZATION 
 
Michigan Carrot Industry Development Program (Michigan Carrot Committee) 
 
PROJECT SUMMARY  
 
Michigan State University and the Michigan Carrot Committee partnered to improve methods of 
detecting and characterizing a key pathogen of carrots and celery and relayed this information 
to growers to inform decision-making about pesticide applications. The pathogen—Aster yellows 
phytoplasma (AYp)—is a tiny bacteria transmitted by leafhoppers that can kill crop plants or 
reduce their quality. This project individually tested 2750 leafhoppers collected in 2018 from 48 
Michigan fields for AYp and sequenced the DNA of AYp in positive samples, as well as others 
collected earlier. Infectivity of leafhoppers was low in 2018, which allowed growers to reduce 
spray schedules. DNA sequencing confirmed the presence of two different primary groups of 
AYp types in the state, which may come from different sources. 
 
PROJECT PURPOSE 
 
Aster yellows phytoplasma (AYp, Candidatus Phytoplasma asteris) is a wall-less pathogenic 
bacterium that is transmitted by leafhoppers to vegetable crops throughout the USA. This 



project contributed to ongoing grower initiatives (i) to reduce reliance on calendar-based sprays 
to manage AYp and (ii) to increase use of data-driven tools that lower economic costs, improve 
crop productivity, and help protect environmental resources. The general strategy is to facilitate 
grower transition to information-intensive decision-making systems within the context of existing 
IPM programs.  
 
In Michigan, the vegetable crops most affected by AYp are carrot, celery and lettuce; growers of 
these crops need to know AYp infectivity in leafhoppers in their fields to guide management 
decisions. These high-input specialty crops have narrow profit margins, so a 10–20% AYp 
infection rate in a crop year can cause significant loss of revenue. To facilitate grower decision-
making about the timing and nature of AYp control methods, this project sought to improve 
methods for diagnosing AYp infectivity in leafhoppers captured by crop scouts and to strengthen 
understanding of disease spread risks. It focused on three key issues: (A) genomic 
characteristics of AYp in Michigan vegetable crop areas; (B) geographic distribution of AYp and 
its leafhopper vector within Michigan; and (C) sampling and dissemination of information to 
growers about AYp content in leafhoppers throughout the growing season. 
 
PROJECT ACTIVITIES 
 
(A) GENOMIC CHARACTERISTICS OF MICHIGAN AYp. Our work in this area built on an initial 
study that examined AYp 16S–23S spacer region DNA sequences obtained from leafhoppers in 
2016 and 2017 to evaluate relationships among AYp types within Michigan. The initial study 
found that AYp isolates collected in Michigan carrot and celery fields clustered in roughly equal 
numbers within two distinct family groups (clades), one associated with an AYp isolate found 
previously to cause witches’ broom symptoms and another associated with an isolate identified 
as causing “bolt”-type symptoms. The patterns of relatedness suggested the hypothesis that the 
first clade might overwinter in Michigan, while the AYp strains in the second might be circulating 
more broadly and represent AYp brought to Michigan by spring leafhopper migrations. A third 
type of AYp, notably different from the others, was found in Muskegon celery. 
 
In the project reported here, we expanded the genomic data set to increase its power and to 
uncover additional insight about AYp distribution and impact. We sequenced characteristic 
portions of AYp genomes from 50 additional samples collected in 2017 and 2018 (Obj. 1), and 
conducted expanded phylogenetic (family tree) analyses with the new data (Obj. 2). We 
amplified and derived AYp 16S–23S spacer region DNA sequences from AYp-positive 
leafhoppers (37 collected in 2016–2018) and symptomatic carrots (13 collected in 2018), using 
several primer sets. We then conducted maximum likelihood phylogenetic analysis of this much 
larger set of nucleotide sequences. This analysis found that the clade distribution of AYp in 
Michigan celery and carrot fields seen earlier remained consistent across time (2016 – 2018) 
and sample type (leafhoppers vs carrots). In all cases, the pattern of two broad clades with 
equal representation was seen. This pattern suggests that there are two primary classes of AYp 
to manage in the Michigan landscape, and that determining differences among them in 
virulence and agroecology may allow producers to further target management efforts. Some 
symptomology crosses both groups, as we found witches’ broom symptoms in carrots infected 



with both AYp types. Broader evaluation of AYp genomes (below) may help sort out 
relationships between AYp genotype and crop impact. In addition, we identified a few instances 
of a third more distantly-related genotype in both carrot and leafhopper samples, which merits 
monitoring.  
 
The 16S–23S spacer region does not encode gene products so analysis of this region provides 
critical insight into AYp phylogeny but not AYp function (e.g., virulence or crop impact). 
Phytoplasma genomes are dynamic and thus the nature of functional genes may not be well 
predicted by spacer region identities. We thus selected four leafhopper samples and two carrot 
samples for whole genome shotgun deep-sequencing with Illumina HiSeq 4000 at the MSU 
Research Technology Support Facility. This sequencing produced 31M–35M paired reads (150 
bp) per sample, which we cleaned, trimmed, and assembled de novo into longer contigs. 
Contigs were then analyzed individually to determine their most likely identities and to support 
further genome assembly. All samples yielded AYp sequences, with those from the carrot plants 
assembling into longer contigs than those from the leafhoppers. At present, there are only four 
complete published AYp genomes, none from Michigan, so this new genomic information is 
invaluable. 
 
The new genomic sequence resources have elevated our capacity to evaluate AYp identity and 
mode of pathogenicity in Michigan crops, which is essential for detection and control. For the 
2019 season, this information suggests the value of additional target regions for sequencing of 
positive samples to evaluate AYp functional types. The sequence resources also facilitate future 
use of loop-mediated isothermal amplification (LAMP) for quick detection of AYp in the field. 
 
(B). GEOGRAPHIC DISTRIBUTION OF AYP AND ITS LEAFHOPPER VECTOR WITHIN 
MICHIGAN. Well-curated information about the past and present geospatial distributions of AYp 
within Michigan provides a key foundation for decision-making for AYp management. We 
therefore constructed an improved baseline GIS map database for spatial analysis of landscape 
and local influences on leafhopper and AYp distribution (Obj. 3), and updated analyses of 
relationships between environmental factors and leafhopper distributions (Obj. 4). For this work, 
two key issues were to improve the geographic information obtained with each sample and to 
map field boundaries.  We clarified naming conventions with field scouts and extension agents, 
so that incoming samples can be better geo-identified, and we completed the field mapping and 
updated the GIS accordingly.  
 
(C) SAMPLING AND DISSEMINATION OF INFORMATION TO GROWERS ABOUT AYP 
CONTENT IN LEAFHOPPERS COLLECTED BY SCOUTS. For several years, the MSU 
Vegetable Entomology Lab has provided near-real-time information about the extent of AYp 
infection in leafhoppers by mobile text to growers, to inform spray decisions. In this project, we 
updated the sampling strategy (Obj. 5) and collected and analyzed AYp content in leafhoppers 
in the 2018 season (Obj. 6). A key methodological update was to analyze each leafhopper 
individually, instead of in small groups. This allowed for more straightforward quantification of 
AYp incidence and improved genomic analysis (samples are not mixed). This change increased 
processing time somewhat, so a portion of each collection was frozen for analysis later in the 



summer. For the 2018 field collections, samples were collected from 48 fields in 8 counties 
between 28 May and 3 August. In total, 2750 leafhoppers were tested with 16Sr-targeted qPCR 
for AYp. Nine samples tested as AYp-positive, indicating that AYp prevalence was lower among 
leafhoppers in 2018 (0.3%) than in previous years. 
 
GOALS AND OUTCOMES ACHIEVED 
 
The frequent delivery of AYp infectivity information to growers by mobile text and email 
newsletter continued to demonstrate important value for decision-making about insecticide 
application in carrots and celery. While we do not have access to individual growers’ records, 
the low-level of AYp infectivity we documented clearly encouraged reduction in pesticide 
application, particularly in carrots. For example, one major grower communicated that he had 
applied insecticides only once during the entire season, instead of weekly, due to the low 
infectivity levels. Data-informed decision-making such as this clearly has high value for growers 
and provides environmental benefits as well. 
 
The methodological modifications to sample collection and analysis that we made this year 
made it possible to better document the genomic characteristics of AYp across Michigan. This 
analysis found strong similarities between AYp in leafhoppers and in carrots (we did not have 
the opportunity to test celery samples), supporting the value of leafhopper-derived measures to 
assess potential pathogen pressure on vegetable crops. Our analyses further confirmed the 
existence of two main types of AYp in vegetable fields, suggesting that identification of any 
differences in their virulence or epidemiology could allow growers to further target control 
measures. Deep-sequencing of selected samples provides a platform for evaluation of 
differences in known virulence factors to inform future decision-making. 
 
BENEFICIARIES 
 
This project directly served the carrot and celery industries in Michigan, with additional 
downstream benefits accruing to food processors and consumers. As documented in USDA 
NASS statistics, Michigan is the second greatest producer of celery in the US, and grew about 
120 million pounds of celery in 2017 valued at $12.7M. Michigan carrot production ranks fourth 
in the nation, and the state produced about 148 million pounds in 2017, worth $15M. Michigan is 
a significant supplier of carrots for Gerber baby food.   
 
During the 2018 crop season, this project issued 43 broadcasts of real-time information about 
AYp infectivity levels detected in leafhoppers to 48 industry partners and growers. The 
stakeholders used this information to make decisions about insecticide applications. Because 
the project information demonstrated that AYp infectivity was low in 2018, carrot growers in 
particular were able to replace calendar-based spray plans with a much reduced schedule, 
which lowers costs and confers environmental benefits. 



LESSONS LEARNED 
 
Tracking the geospatial origin of crop pest samples remains an area of practical challenge for 
growers, crop scouts, and others, due to time and technology limitations. For vegetable 
production, there remains a broad need for reliable and quick methods of associating geospatial 
meta-data with sample collection in the field while preserving grower privacy. Facilitating secure 
and easy collection of geospatial data by growers and scouts would allow development of richer 
long-term databases for tracking and evaluating pathogen pressure. 
 
CONTACT PERSON 
 
John Bakker, 517-669-4250, john@michiganasparagus.org 
 
ADDITIONAL INFORMATION 
 
Information about AYp infectivity in leafhoppers was also sent to growers through the West 
Michigan Vegetable News, a bi-weekly email newsletter reaching many Michigan vegetable 
growers. In addition, we spoke with growers at the Oceana County Vegetable Tour at the end of 
the summer, as well as several times during the year with commercial purchasers concerned 
about carrot quality. 

mailto:john@michiganasparagus.org


Final Report   
Project Title: Michigan Blueberry Commission Web Presence Site and Development  

Partner Organization: Michigan Blueberry Commission  

Project Summary: The Michigan Blueberry Commission (MBC) successfully partnered with 
Akea Web Solutions in Lansing, MI, to build out a framework, and create a website for the MBC 
(Michiganblueberrycommission.org). There was extensive thought and effort put forth to 
creating a website that fits the mission of the MBC organization. The MBC also utilized services 
of the Michigan Farm Bureau’s print shop to design a logo and develop stationary for the 
purposes of developing a brand for the MBC. The MBC members believe the website turned out 
great, and believe it will provide years of service to their commission’s mission of sharing the 
critically needed, industry driven research projects funded by the MBC’s funds, along with 
leveraged funds.  

Project Purpose:  

• The MBC needed a vehicle for informing Michigan’s 500+ blueberry growers about the 
research projects, as well as the hard work the MBC members are doing on behalf of 
their industry. A website seemed to be the best way to accomplish this task. The MBC 
also needed a logo developed, in order to distinguish themselves from the countless 
other associations/ organizations working with and for the Michigan blueberry industry. 
They needed stationary, letterhead, business cards, and logoed apparel to begin to build 
brand recognition.  

• The MBC was formally announced on May 30, 2017. In just over 12 months, the MBC 
has put together the aforementioned website, logo, brand development, in a timely 
manner. It was important to get to work on these tasks as soon as possible, so they 
would be able to share the research results in a public way, to keep all of the state’s 
blueberry growers on the cutting edge of industry advancement.  

• For years, Michigan had a void in their blueberry industry, by not having a commodity 
check-off program. There are over 14 commodity check-off programs in Michigan, 
guiding research and promotion programs that help to keep Michigan competitive. The 
formation of this program has helped the MBC position their industry to be more 
competitive, and better set up to fund critically needed industry driven research projects 
that address issues impacting their industry.  

Project Activities:  

• The MBC worked with Akea Web Solutions for 5 months to develop their web presence 
online, with a professionally built, functional website.  

• Two trips were made from Lansing to southwest Michigan, to work on various aspects of 
the grant.  

• The Executive Director worked with Michigan Farm Bureau’s design services and print 
shop to develop a logo for the MBC, as well as have it printed on letterhead, stationary, 
and business cards. This was all in a concerted effort to help build brand recognition for 
Michigan blueberries.  

https://www.michiganblueberrycommission.org/


Goals and Outcomes Achieved:  

• Successfully developed a Logo for the Michigan Blueberry Commission  
• Successfully printed business cards, letterhead, envelopes, and developed apparel with 

the logo on it, to build brand recognition throughout the countryside 
• Developed a website for the Michigan Blueberry Commission 
• We didn’t end up using all the mileage, as the executive director used his fiscal 

responsibility and took care of grant business in conjunction with other trips.  

Beneficiaries:  

• Michigan Blueberry Growers 
• Michigan State University Extension  
• Over 500 blueberry producers, as well as over 80 MSU-E staff will reap the benefits of 

having a program in place, which funds research and puts it out in the countryside 
through a website.  

Lessons Learned:  

• This project was the first SCBG project that the MBC took on. The process was easy to 
navigate. Michigan’s Department of Agriculture and Rural Development staff were 
knowledgeable, accountable, and kept the grant process intact and easy to understand 
for our first time through the process.  

• The reimbursement process was well spelled out in the grant agreement. The MBC 
chose to wait until the completion of the project to request reimbursement. Next time, 
due to the activity that the MBC has, they’d probably apply to get some reimbursement 
half way through instead of waiting until the end. 

Contact Person:  

Kevin Robson: 517-679-5353 

krobson@michfb.com  
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