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PROJECT TITLE 
MDARD PROJECT 1 – Michigan Pavilions for Specialty Crops at Domestic and 
International Trade Shows and Trade Mission for Spe cialty Crops - FINAL 
 
PROJECT SUMMARY 
The project addressed the need of the specialty crop industry to expand and grow their export 
sales to keep stable prices and markets for growers.  The project built on previous funded 
projects by exhibiting at new trade shows, conducting a trade mission to a new potential market, 
and showcasing new products that were not previously available.  The timing for these activities 
was important as many free trade agreements will be implemented in the next 12 months 
opening up new opportunities in Columbia and Korea.  
 
The Cherry Marketing Institute worked jointly with the Michigan Department of Agriculture & 
Rural Development (MDARD) International Marketing Program, to secure booth space at major 
domestic and international trade shows for Michigan specialty crop commodity groups and 
companies to exhibit at during 2011.  The project assisted specialty crop commodity groups in 
promoting their products both domestically and internationally.  The specialty crop groups 
attended the shows to showcase Michigan specialty crops and focus on increasing sales of the 
products.  Exhibiting at these shows helped to open up new opportunities for Michigan specialty 
crops, which is extremely beneficial especially in years when large crops are expected. 
 
PROJECT APPROACH 
The Cherry Marketing Institute worked jointly with MDARD to offer a number of domestic and 
international marketing opportunities to Michigan specialty crop groups.  The groups 
participating in the various activities included commodity groups, Michigan farmers, growers and 
producers as well as companies and cooperatives.  Booth space was purchased at a number of 
domestic and international shows for the specialty crop companies to exhibit at and to 
showcase their products.  This approach was a great way for the groups to see existing 
customers as well as find new buyers and markets.  
An e-mail was sent to all Michigan commodity groups representing specialty crops.  The e-mail 
was used to generate interest and participants for all of the events that were selected by the 
committee of commodity groups to participate in during the 2011 calendar year.  The commodity 
groups also helped to promote to shows and activities by sending information to their growers 
and processors.  
Dear Specialty Crop Commodity Group, 
I am pleased to announce that the International Marketing Program is working with the Michigan 
Cherry Committee to utilize funding from the USDA’s Farm Bill Specialty Crop Block for booth 
space at some of the largest international and domestic trade shows in 2011. 
 
The goal of the Specialty Crop Block Grant is to promote Michigan specialty crops in the 
international arena. The trade shows we selected are among the most prominent in the world, 
which will bring high quality Michigan specialty crops to the forefront of the international buyers. 
 
Booth space at large international trade shows can be quite costly.  Creating Michigan Pavilions 
will help defray some costs and bring national and world attention to our Michigan specialty 
crops. 
 
MDARD will manage and administer the booths at these shows. If you are interested in 
exhibiting at one of the following shows, please complete the attached document indicating the 
shows you are interested in exhibiting at during 2011 and return by January 26.  Please contact 
me at (517) 241-3628 or zmitkoj@michigan.gov for more information. 
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2011 Michigan Pavilions for Specialty Crops: 
• Foodex Japan: Tokyo, Japan; March 1-4 
• American Food Fair at National Restaurant Association Show: Chicago, IL; May 21-24 
• Anuga: Cologne, Germany; October 8-12 
• America’s Food and Beverage Show:  Miami, FL;  November 14-15 
• Trade Mission for Specialty Crops to the Caribbean: Date TBD  

 
Activities Completed  

• Foodex Trade Show, Tokyo, Japan – March 1-4, 2011  

The Cherry Marketing Institute worked jointly with the MDARD to offer the Michigan 
Specialty Crop Booth within the Official USA Pavilion at the Foodex Trade Show to 
Michigan specialty crop groups, including Michigan famers and companies.  Booth 
space was purchased by the Cherry Marketing Institute to exhibit from and to promote 
their products.  Other companies from Michigan with products containing specialty crops 
also participated in the Michigan Pavilion for a nominal cost that helped to pay for the 
booth space and signage.  These specialty crop groups included:  Honee Bear Canning 
and Triple D Orchards.  This approach was a great way for the groups to find new 
international buyers and markets.  This show provides a good opportunity to find 
potential buyers from a number of Asian countries.  
 

• National Restaurant Association (NRA) Show, Chicago , IL – May 21-24, 2011  
The Cherry Marketing Institute worked with the MDARD International Marketing Program 
to secure booth space at the National Restaurant Association Show/American Food Fair 
in Chicago, Illinois, May 21-24, 2011 for Michigan specialty crop commodity groups and 
companies to exhibit their products.  The project assisted specialty crop groups promote 
their products domestically and internationally.  The specialty crop groups attended the 
show to showcase Michigan specialty crops and focus on increasing sales of their 
products.  Specialty crop participants included: Michigan Apple Committee and Chestnut 
Growers, Inc.  Exhibiting at this show helped to open up new opportunities for Michigan 
specialty crops that participated in the show.  Evaluations were handed out to all 
exhibitors at the conclusion of the show.   
 

• ANUGA Trade Show, Cologne, Germany – October 8-12, 2011  
This is one of the largest food and beverage shows in the world, bringing 10 specialized 
trade shows together for one big show.  Booth space was purchased for the Cherry 
Marketing Institute to exhibit from and to promote their products.  Other companies from 
Michigan with products containing specialty crops also participated in the Michigan 
Pavilion for a nominal cost that helped to pay for the booth space and signage.  These 
specialty crop groups included:  Michigan Bean Committee, Cherry Central, Graceland 
Fruit, and Honee Bear Canning.  This approach was a great way for the groups to find 
new international buyers and markets.  Evaluations were handed out to all exhibitors at 
the conclusion of the show.   
 

• American Food & Beverage Show, Miami, FL – November  14-15, 2011 
The Cherry Marketing Institute along with the MDARD helped specialty crop companies 
participate at the Americas Food & Beverage Trade Show in Miami, Florida, November 
14-15, 2011.  The show targets buyers from the Caribbean and Central and South 
American markets.  Booth space was purchased for the Michigan Bean Commission and 
the Michigan Apple Committee to exhibit from and promote their products.  Other 
companies from Michigan with products containing specialty crops were also able to 
participate in the Michigan Pavilion for a nominal cost that helped to pay for the booth 
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space and signage.  These specialty crop groups included:  All Fresh GPS and 
Shoreline Fruit Growers. Exhibiting at this show helped to open up new opportunities for 
Michigan specialty crops.  Evaluations were handed out to all exhibitors at the 
conclusion of the show.  Evaluation answers were compiled into a word document 
through open-ended questions and charts. 
 

• Trade Mission for Specialty Crops to Dominican Repu blic and Columbia – 
February 27 – March 2, 2012  
The Caribbean has large numbers of tourists visiting the markets each year with 60 to 90 
percent coming from the U.S.  The large number of American tourists increases the 
demand for high-quality U.S. products.  The Free Trade Agreement with Columbia will 
offer a new of new opportunities for Michigan specialty crops to get their products into 
the country with reduced or no duties.  

 
GOALS AND OUTCOMES ACHIEVED 
Foodex Trade Show 
The goal was to have a minimum of two Michigan specialty crop commodity groups participate 
in the Foodex Trade Show.  This goal was achieved by having Cherry Marketing Institute, 
Honee Bear Canning and Triple D Orchard exhibit at the show.  
The additional goal was to promote Michigan specialty crops into the export market and 
increase the demand for products.  The promotional goal was achieved as the 2011 Foodex 
Trade Show was attended by over 74,000 trade-only visitors,  including key decision makers 
from restaurants, supermarkets, foodservice/hospitality, fast food chains, and more.  Increasing 
the demand for specialty crop products was also achieved as the Michigan specialty crop 
groups that participated in the Foodex Trade Show expect to receive a combined total of 
$88,000 in increased sales.   
 
Additional goals and outcomes are reported in the evaluation summaries included in the 
additional information at the end of the report.  
 
National Restaurant Association 
The goal was to have a minimum of two Michigan specialty crops highlighted at this major food 
service show.  The goal was achieved by having Chestnut Growers Inc. and the Michigan Apple 
Committee exhibit at the show.  The additional goal was to promote Michigan specialty crops 
into the market and increase the demand for products.  The promotional goal was achieved as 
the 2011 NRA Show was attended by more than 5,000 industry professionals from 112 
countries.  Increasing the demand for specialty crop products was also achieved as the 
Michigan specialty crop groups that participated in the NRA Show expect to receive a combined 
total of $30,000 in increased domestic sales.   
 
Additional goals and outcomes are reported in the evaluation summaries included in the 
additional information at the end of the report.  
 
ANUGA Trade Show 
The goal was to have a minimum of two Michigan specialty crop commodity groups participate 
in the ANUGA Trade Show.  This goal was met and exceeded by having Cherry Central, Cherry 
Marketing Institute, Michigan Bean Commission, Graceland Fruit, and Honee Bear Canning 
exhibit at the show for total of five specialty crop participants.  The additional goal was to 
promote Michigan specialty crops into the export market and increase the demand for products.  
The promotional goal was achieved as the 2011 ANUGA Trade Show was attended by 155,000 
trade visitors from 180 countries.  The show was attended by 6,596 companies from 100 
countries, focusing on retail trade and the food service and catering market.  Increasing the 
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demand for specialty crop products was also achieved as the Michigan specialty crop groups 
that participated in the ANUGA Trade Show expect to receive a combined total of $1,150,000 in 
increased sales.   

Additional goals and outcomes are reported in the evaluation summaries included in the 
additional information at the end of the report.  
 
Americas Food & Beverage Show 
The goal was to have a minimum of two Michigan specialty crop commodity groups participate 
in the Americas Food & Beverage Trade Show.  This goal was meet and exceeded by having 
All Fresh GPS, Michigan Apple, Michigan Bean Commission and Shoreline Fruit Growers 
exhibit at the show for total of four specialty crop participants. The additional goal was to 
promote Michigan specialty crops into the export market and increase the demand for products.  
The promotional goal was achieved as a total of 7,041 people from 97 countries attended the 
show with 72% coming from the U.S. and 28% being international attendees.  Buyers from the 
key target regions of the Caribbean and Central and South American markets totaled 1,626, all 
numbers that are up from the 2010 show, showing the importance of this show to expanding 
exports into those regions.  Increasing the demand for specialty crop products was also 
achieved as the Michigan specialty crop groups that participated in Americas Food & Beverage 
Trade Show expect to receive a combined total of $500,000 in increased sales.    
 
Additional goals and outcomes are reported in the evaluation summaries included in the 
additional information at the end of the report.  
 
Trade Mission for Specialty Crops to Dominican Repu blic and Columbia  
The goal was to have a minimum of two Michigan specialty crop commodity groups and 
companies participate in the trade mission.  The goal was meet and exceeded with participation 
of two commodity groups - Cherry Marketing Institute, the Michigan Bean Commission and one 
company North Bay Produce.  
 
The goal of the trade mission was to allow the participating commodities the ability to evaluate 
the opportunities for export of their commodities to the Dominican Republic and Columbia. The 
second goal was to find new importers, distributors, and other potential buyers to buy specialty 
crops from Michigan.   
 
For the Michigan dry bean industry this trip provided great opportunity to reconnect with a 
number of buyers who previously purchased Michigan dry beans but had stopped purchasing 
for a number of reasons.  A number of great contacts were made in Columbia with interests for 
dry beans once the Free Trade Agreement was implemented and duties came down.  One of 
the contacts made in Columbia resulted in that buyer traveling to Michigan in the fall of 2012 to 
view dry bean harvest and meet Michigan dry bean shippers.  
 
There are a number of opportunities in the Dominican Republic and Columbia for processed 
fruit and especially for Michigan apples.  Unfortunately due to the crop freeze and disaster the 
groups were not able to pursue the opportunities for the 2012 growing year.  
 
The trade mission ended up being very timely as the Free Trade Agreement with Columbia was 
enforced shortly after the trip.   
 
Additional goals and outcomes are reported in the evaluation summaries included in the 
additional information at the end of the report.   
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BENEFICIARIES 
Foodex Trade Show 
Participants included the Cherry Marketing Institute which represents 540 Michigan tart cherry 
growers, 60 growers nationally, and 470 sweet cherry growers. Additional Michigan companies 
in the pavilion selling specialty crops included: 

Honee Bear Canning    Triple D Orchards Inc.  

The Michigan specialty crop groups that participated in the Michigan Specialty Crop Booth at 
the Foodex Trace Show received a total of 45 contacts with new buyers.  
 
National Restaurant Association 
Participants included:  

• Chestnut Growers Inc., (A farmer owned cooperative consisting of 37 grower members.)  
• Michigan Apple Committee (Representing over 950 family farm operations in Michigan 

that grow apples.) 

ANUGA Trade Show 
Participants included the: 

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

• Michigan Bean Commission (Representing 1,500 Michigan bean growers.)  

Additional Michigan companies in the pavilion selling specialty crops included: 
• Cherry Central (farmer owned cooperative)  
• Graceland Fruit (farmer owned cooperative)  
• Honee Bear Canning  

The Michigan specialty crop groups in the Michigan Specialty Crop Booth benefited greatly from 
the show as they received a total of 71 contacts with new buyers.  
 
American Food & Beverage Show 
Participants included the: 

•  Michigan Apple Committee (Representing over 950 family farm operations in Michigan 
that grow apples.) 

• Michigan Bean Committee (Representing 1,500 Michigan bean growers.) 
Additional Michigan companies in the pavilion selling specialty crops included: 

• All Fresh GPS (farmer owned company)  
• Shoreline Fruit Growers (farmer owned cooperative)  

 
The Michigan specialty crop groups in the Michigan Specialty Crop Booth benefited greatly from 
the show as they received a total of 61 contacts with new buyers.  

 
Trade Mission for Specialty Crops to Dominican Repu blic and Columbia 
Participating specialty crop groups included: 

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

• Michigan Bean Commission (representing 1,500 Michigan bean growers)  
• North Bay Produce (farmer owned cooperative)  
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LESSONS LEARNED 
The activities conducted both in the U.S. and abroad for the promotion of Michigan specialty 
crops continue to be very beneficial for Michigan specialty crop companies and commodity 
groups.  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.   
 
One unexpected change was the need to cancel the trade mission that was originally scheduled 
for June 2011 and change it to February 2012.  It became clear that June is not a good month to 
get companies to travel on a trade mission due to conflicts with other trade shows and people 
being out of the office.  It is much easier to schedule, organize and get participate in early part 
of the year.   
 
An additional lesson learned is that the earlier the activities are promoted to the companies and 
commodity groups, the better the participation.  Moving forward the group will work to insure 
information is communicated as early as possible but also with more frequency leading up to the 
deadline to register.  
 
CONTACT PERSON 
Jamie Zmitko-Somers 
International Marketing Program Mgr. 
Phone: 517-241-3628 
E-mail: zmitkoj@michigan.gov 
 
Phil Korson, President 
Cherry Marketing Institute  
Phone: (517) 669-4264 
E-mail: pkorson@aol.com 
 
 
ADDITIONAL INFORMATION 
Photos on all trade shows are included in the Final Report to MDARD. 
 
Foodex Trade Show 
Foodex Trade Show - Michigan Specialty Crop Evaluat ion Report 
Tokyo, Japan / Activity Date: March 1-4, 2011 

 
Introduction 
Three Michigan companies participated in the Michigan Specialty Crop Booth at the Foodex 
Trade Show in Tokyo, Japan on March 1 – 4, 2011.  Each of the participants of the Michigan 
Specialty Crop Booth received an evaluation survey after the conclusion of the show.   
No. of participants: 3     No. of Returned Evaluations: 3 
 

• Does your industry/company anticipate an increase in purchases over the next 6-12 months as a 
result of the trade show?   Yes- 2    No- 1 

• If yes, approximately how much?    $88,000 total  Percentage Increase: 10% average 
• Did the Foodex Trade Show yield contact with new buyers?   Yes- 2   No- 1 
• If yes, approximately how many?     45 total  
• Did the Foodex Trade Show result in any new buyer relationships?  Yes- 2   No- 1 
• If yes, approximately how many?    7 total  
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Please rate the Foodex Trade Show on the following areas:  
Three businesses total rated the Foodex Trade show in the following areas (Poor, Fair, 
Average, Good, Excellent): 
 
 Excellent Good Average Fair Poor N/A 
Pre-event planning & communication 1  1  1    
Program execution 1 1  1   
Fulfillment of your company needs 1 1 1     
Cost/benefit returns to your company 1 1  1    
Quality of contacts or information   2  1    
 
Please estimate company financial and “overhead” ex penses for the activity : 
                Combined 
Total Number of Staff Hours for Planning, Participating & follow-up 80 hrs 
Direct Cost of Planning, Participation & Follow-up (including activity) $18,100 
Other Misc. Costs Associated with Participation in Activity  $5,324 
Total  $38,347 
 
Please rate the overall effectiveness of the show:  
(3 businesses total rated the overall effectiveness of the show) 

Excellent-0 
Very Good- 1 
Average- 2 

Fair- 0 
Poor- 0 

 
Do you have any additional comments for this activi ty or recommendations for future 
activities? 

- This was an excellent show and the U.S. Pavilion was very well managed. It was a good 
business environment. We had three processors from Michigan in attendance and very 
interested in the market.   
 

I think that the location of the American Pavilion, which was at the far end of the entire show 
space, really hurt the popularity of the entire American Pavilion, including the Michigan Specialty 
Crop Booth.  Many visitors just quit walking before reaching the far end unless they had some 
strong interest on the specific American products.  We had some new leads during the show; 
however, the Eastern Japan earth quake immediately after the show made the new leads null. 
On the other hand, meeting with some previous leads during the show gave us opportunities to 
refresh the relationships and keep working on business opportunities.  We do have these leads. 
In general, food shows should bring new leads; however, another essential benefit of food 
shows is to reacquaint with potential customers and talking about new businesses with them.  In 
this aspect alone, I hope you can continue the food show activities in the future.  Without 
presence, there won’t be any chance for Michigan agricultural commodities. 
 
National Restaurant Association 
2011 NRA/American Food Fair, Michigan Pavilion Spec ialty Crop Evaluation Report 
Chicago, Illinois   Activity Date: May 21-24, 2011  
Introduction 
Two Michigan specialty crop companies participated in the Michigan Pavilion at the NRA show 
in Chicago from May 21 to May 24, 2011.  Each of the participants of the Michigan pavilion 
received a copy of the evaluation as part of their welcome packet.  The evaluations were 
collected in person at the conclusion of the show.  
 
No. of Participants: 2    No. of Returned Evaluations: 2 
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Specialty Crop Participants:  Chestnut Growers Inc.   and        Michigan Apple Committee 
   
All of the following figures are averages among the participants (rounded to the nearest tenth). 
 
1) Please rate the importance of your company’s objectives in participating in this activity, 

as well as the activity’s effectiveness in helping your company meet these objectives: 
(Excellent = 5, Very Good = 4, Average = 3, Fair = 2, Poor = 1) 

 
 Objective   Importance   Effectiveness 

Buyer Contacts, Inquiries 4.5 4.5 

Direct Sales 2.5 2 

Agent/distributor search 3 3 

Test marketing/research 2.5 3 

Product/company exposure 5 5 

 
2) Total Contacts/leads as a result of participation:  
 
3) How would you rate the quality of contacts/leads? (No. of companies) 

Excellent- 0 
Very Good- 2 
Average- 0 

Fair- 0 
Poor- 0 

 
4) Please rate the overall effectiveness of the show: (No. of companies) 

Excellent- 0 
Very Good- 2 
Average- 0 

Fair- 0 
Poor- 0

 
5) If applicable, have any on-site sales resulted from your participation in this activity?  

Yes- 0  No- 2 
 
6) Does your company expect an increase in sales as a result of this activity? 

Yes- 2  No- 0 
Domestic: $ 30,000  Export: N/A 

 
7) Would you have participated in this activity without the assistance of the Michigan 

Department of Agriculture & Rural Development (MDARD)? 
 Yes- 0   No- 2   N/A- 0 
 
8) Would you be willing to participate in a press conference or approve a press release 

related to sales, joint ventures, partnerships, or other success stories obtained as a 
result of your participation in one of our programs/events? 

 Yes- 2   No- 0   N/A- 0 
 
9) Please rate the performance of the MDARD Agriculture Development staff for this 

activity, as applicable, for the following areas: (Excellent=5, Very Good=4, 
Satisfactory=3, Fair=2, Poor=1). 

          MDARD Staff 
Pre-event planning and assistance 5 

Communication regarding event 5 

Assistance at event itself 5 
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Total Number of Staff Hours for Planning, Participa tion, and Follow-up :              368 Hours 
Direct Costs of Planning, Participation, and Follow -up (including travel):                 $  9,000 
Other Misc. Costs Associated with Participation in Activity :                                      $  5,000 

Total                                    $14,000 
 
Comments or suggestions: 

• Nice event.   Excellent Show. 
 
ANUGA Trade Show 
ANUGA Trade Show, Michigan Specialty Crop Evaluatio n Report 
Cologne, Germany     /     Activity Fate: October 8-12, 2011 
 
Introduction 
Six Michigan specialty crop organizations participated in the Michigan Specialty Crop Booth at 
the ANUGA Trade Show in Cologne, Germany October 8 – 12, 2011.  Each of the participants 
of the Michigan Specialty Crop Booth received an evaluation survey after the conclusion of the 
show.   
No. of participants: 6    No. of Returned Evaluations: 6 
 
Specialty Crop Participants: 
Cherry Central; Cherry Marketing Institute; Graceland Fruit; Honee Bear Canning;  
Michigan Bean Commission  
 
Does your industry/company anticipate an increase in purchases over the next 6-12 months as 
a result of the trade show?   
Yes- 4  No- 0  N/A- 2 
 
If yes, approximately how much?     
$1,150,000 total    Percentage Increase: 3.34% average 
 
Did the ANUGA Trade Show yield contact with new buyers?  
Yes- 5   No- 0  N/A- 1 
 
If yes, approximately how many?     71 total  
 
Did the ANUGA Trade Show result in any new buyer relationships? 
Yes- 3  No-0  N/A- 3 
 
If yes, approximately how many?   26 total  
 
Please rate the ANUGA Trade Show on the following areas:  
Six organizations total rated the ANUGA show in the following areas (Poor, Fair, Average, 
Good, Excellent): 
 
 Excellent Very Good Average Fair Poor N/A 
Pre-event planning & communication 4 1    1 
Program execution 4 1    1 
Fulfillment of your company needs 3 2    1 
Cost/benefit returns to your company 3 2    1 
Quality of contacts or information 2 2  1  1 
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Please estimate company financial and “overhead” expenses for the activity: 
 
               Combined 
Total Number of Staff Hours for Planning, Participating & follow-up 747 hrs 
Direct Cost of Planning, Participation & Follow-up (including activity) $43,500 
Other Misc. Costs Associated with Participation in Activity  $1,700 
Total  $45,200 
Please rate the overall effectiveness of the show:  
(6 organizations total rated the overall effectiveness of the show) 

Excellent- 4 
Very Good- 2 
Average-  

Fair- 0 
Poor- 0 
N/A- 1 

 
Do you have any additional comments for this activity or recommendations for future activities? 

• I was pessimistic about the value of this show. I came away with a changed attitude and 
expect to attend it again in two years. I am now more interested in other shows.  

• Biggest and only problem – need a bigger booth! (Great problem to have.) 
• Would like to have participants asked what particular markets/customers we would like 

meet, and then target market to these groups.   
 
Americas Food & Beverage Show 
Americas Food & Beverage Trade Show, Michigan Specialty Crop Booth Evaluation Report 
Miami, Florida    /    Activity Date: November 14-15, 2011 
 
Introduction 
Four Michigan specialty crop companies participated in the Michigan Specialty Crop Booth at 
the Americas Food & Beverage Trade Show in Miami, Florida, November 14-15, 2011.   
No. of Participants: 4   No. of Returned Evaluations: 4 
 
Specialty Crop Participants: 
Shoreline Fruit Growers; All Fresh GPS; Michigan Apple Committee; Michigan 
Bean Commission 
 
Does your industry/company anticipate an increase in purchases over the next 6-12 months as 
a result of the trade show? 
Yes- 4  No- 0 
 
If, yes approximately how much? (Please provide an estimated value)    $500,000 (two 
companies did not respond)  
 
Did the Show of the Americas Food & Beverage Trade Show yield contacts with new buyers?  
Yes- 3     No- 1 
 
If yes, how many?   61 
 
Did the Show of the Americas Trade Show result in any new buyer relationships?  
Yes- 2  No- 1  Not Yet- 1 
 
If yes, how many?  4 
 
Please rate the Americas Food & Beverage Trade Show on the following: (Excellent=5, Very 
Good=4, Average=3, Fair=2, Poor=1) 
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RATE THE ACTIVITY MEAN 
Pre-event planning & communication 4.5 
Program execution 4.25 
Fulfillment of your company needs 4.25 
Cost/benefit returns to your company 4.25 
Quality of contacts or information 4 
Please estimate company financial and ‘overhead’ expenses for the activity:  
 
Total Number of Staff Hours for Planning, Participation, & Follow-up       332  
Direct Costs of Planning, Participation, & Follow-up (including travel)          $19,300 
Other Misc. Costs Associated with Participation in Activity                                $450 

Total                           $19,750 
 
Please rate the overall effectiveness of the show: 
Excellent- 1  
Very Good- 3 
Average- 0 
Fair- 0   Poor- 0 
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Do you have any additional comments for this activity or recommendations for future activities? 

• “The Show must find a “constant” time. Too much movement of dates.” 
• “ECRM meetings were a good idea, but not well attended.  The interface for lining up the 

meetings was awkward.” (This was a service provided by the show organizers) 
• “This was our first time being at this show, we were very pleased with the number of 

contacts we made.”  
 
Trade Mission for Specialty Crops to Caribbean 
Columbia & Dominican Republic Trade Mission Evaluation Summary,   Michigan Specialty Crop 
Trade Mission  

 
Three Michigan specialty crop organizations participated in the Michigan Specialty Crop Booths 
Columbia & Dominican Republic Trade Mission February 28 – March 2, 2012.  Each of the 
participants received an evaluation survey after the conclusion of the show.   
Number of participants: 3 
Number of Returned Evaluations: 3 
 
Does your industry/company anticipate an increase in purchases over the next 6-12 months as 
a result of the Columbia trade mission?    Yes: 3 No:    N/A:  
 
If yes, approximately how much? $150,500 total     
 
Does your industry/company anticipate an increase in purchases over the next 6-12 months as 
a result of the Dominican Republic trade mission?   Yes: 3   No:    N/A:  
 
If yes, approximately how much? $950,000 total     
 
Did the Columbian trade mission yield contacts with new buyers?  Yes: 3   
 No:   N/A: 
 
If yes, approximately how many?      15 total  
 
Did the Dominican Republic trade mission yield contacts with new buyers?   Yes: 3     

No:        N/A: 
If yes, approximately how many?      12 total  
 
Please rate the Columbian trade mission on the following areas:  
Three organizations total rated the Columbian show in the following areas (Poor, Fair, Average, 
Good, Excellent): 
 
 Excellent Very Good Average Fair Poor N/A 
Pre-event planning & communication 3      
Program execution 2 1     
Fulfillment of your company needs 2 1     
Cost/benefit returns to your company 2 1     
Quality of contacts or information  3     

 
Please estimate company financial and “overhead” expenses for the activity Columbian trade 
mission: 
  



13 
 

                Combined 
Total Number of Staff Hours for Planning, Participating & follow-up 56 hrs 
Direct Cost of Planning, Participation & Follow-up (including activity) $15,000 
Other Misc. Costs Associated with Participation in Activity  $1,000 
Total  $16,000 
 
Please rate the Dominican Republic trade mission on the following areas:  
Three organizations total rated the Columbian show in the following areas (Poor, Fair, Average, 
Good, Excellent): 
 
 Excellent Very Good Average Fair Poor N/A 
Pre-event planning & communication 3      
Program execution 3      
Fulfillment of your company needs 3       
Cost/benefit returns to your company 3       
Quality of contacts or information 3       
 
 
 
Please estimate company financial and “overhead” expenses for the activity Dominican trade 
mission: 
                 Combined 
Total Number of Staff Hours for Planning, Participating & follow-up 52 hrs 
Direct Cost of Planning, Participation & Follow-up (including activity) $16,000 
Other Misc. Costs Associated with Participation in Activity  $1,000 
Total  $17,000 
 
Please rate the overall effectiveness of the Columbian trade mission:  
(Three organizations total rated the overall effectiveness of the show) 

Excellent: 2    
Very Good: 1 
Average:  
Fair:  
Poor:  
N/A:  

 
Please rate the overall effectiveness of the Dominican Republic trade mission:  
(Three organizations total rated the overall effectiveness of the show) 

  Excellent: 3 
Very Good:  
Average:  
Fair:  
Poor:  
N/A:  

 
Do you have any additional comments for this activity or recommendations for future activities? 

• This was a unique opportunity to assess the market in Columbia as the free-trade 
agreement goes into effect. The Dominican Republic was also an excellent way to visit 
with potential customers.   

• Thank you for an eye opening experience. I struggled in understanding whether this 
would truly benefit to -- extent that it has!  

• Do to in-country staff; program a bit light on first day. Excellent second day. Dominican 
Republic program full with right people and held in an excellent manner. 
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PROJECT TITLE 
MDARD PROJECT 2 – TITLE - Michigan Pavilions at Mic higan Trade Shows - FINAL 
 
PROJECT SUMMARY 
Staff recruited Michigan specialty crop companies, organized the pavilions, coordinated the 
companies’ participation, provided media coverage for the exhibitors, and for this trade show to 
give them an opportunity for new growth in the retail and restaurant sectors.  Recruiting was 
done through e-mails from MDARD staff to an extensive Michigan company database in 
addition to phone calls to Michigan specialty crop companies.  Staff organized the pavilion to be 
filled with nine participating companies.  Invoices and forms were compiled to prove 
participation.  Event details were given to all exhibitors.  Finally, evaluations were given to all 
exhibitors at the conclusion of the show.  Evaluation answers were compiled and placed into a 
word document through open-ended questions and charts. 
 
The pavilions assisted specialty crop businesses and commodity groups promote their products 
to the Michigan retail and food service industries.  The pavilions showcased Michigan specialty 
crops and focused on increasing sales of the products.  It was important for the specialty crop 
businesses and commodity groups to exhibit at these shows on a regular basis to ensure 
existing and potential customers of the continued high quality and availability of the specialty 
crop products from Michigan.  Exhibiting at these shows also opened up new opportunities for 
Michigan specialty crops, which is extremely beneficial.  
 
Associated Food & Petroleum Dealers Show - Michigan  Pavilion 
MDARD sponsored a Michigan Pavilion at the Associated Food & Petroleum Dealers Show in 
Novi, Michigan on April 13, 2011.   
 
Michigan Grocers Show - Michigan Marketplace 
MDARD sponsored a Michigan Marketplace at the Michigan Grocers Show in Bellaire, Michigan 
on September 12, 2011.  Staff organized the marketplace to be filled with 15 participating 
companies.  Invoices and forms were compiled to prove participation.   
 
Michigan Restaurant Show - Michigan Pavilion 
MDARD sponsored a Michigan Pavilion at the Michigan Restaurant Association Show in Novi, 
Michigan on October 18 & 19, 2011.  Staff organized the marketplace to be filled with 10 
participating companies.  Invoices and forms were compiled to prove participation.   
 
PROJECT APPROACH 
MDARD negotiated a discounted exhibitor rate which each association and passed this 
discounted rate to specialty crop businesses and commodity groups.  Recruiting was done 
through e-mails from MDARD to an extensive Michigan specialty crop company database, in 
addition to follow-up phone calls to Michigan specialty crop companies.  A state-wide press 
release announcing the opportunity to exhibit in the Michigan pavilions and receive a discount 
rate for being a specialty crop business was also sent out by MDARD in efforts to attract 
specialty crop businesses. 
 
Associated Food & Petroleum Dealers Show - Michigan  Pavilion 
MDARD sponsored the Michigan pavilions at the AFPD, MGA and MRA trade shows, focusing 
on reaching the large and small chain corner stores, supermarkets, and restaurant sectors.  
Staff sent out various e-mails to specialty crop companies regarding the show as well as calling 
companies from the Michigan companies’ database.  Show invoices, event information, and 
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forms were sent to all exhibitors.  The forms and payments were collected and used to pay for 
booths.  
 
MDARD was charged $800.00 per booth by AFPD.  Specialty crop participants were given the 
choice to exhibit in a full sized booth for $600 or share a booth with another participating 
specialty crop company for $300.  The half booth option proved to be ideal for smaller specialty 
crop companies and specialty crop start-ups, allowing them the opportunity to participate in the 
event.  MDARD subsidized the booth fee of all specialty crop companies that exhibited at the 
Michigan Pavilion by 20%.  The fee charged to the specialty crop companies covered a 10’ x 10’ 
full, or 5’ x 10’ half booth, with draped back and sides, carpet, booth identification sign, a 
covered and skirted table, two chairs, a wastebasket, and electricity when requested.  In 
addition all businesses and business contacts were listed in a show program for attendees to 
take away from the show.     
 
Michigan Grocers Show - Michigan Marketplace 
MDARD was charged $475 per booth by MGA.  Specialty crop participants were charged $200 
per booth, with 58% of their booth fee subsidized by the Federal Specialty Crop Block Grant and 
organized by MDARD.  This fee included a full 8’ x 10’ booth with draped back and sides, a 
covered and skirted table, carpet, ice, booth identification sign, wastebasket, chairs and 
electricity upon request.  In addition all businesses and business contacts were listed in a show 
program for attendees to take away from the show.  The forms and payments were collected 
and used to pay for booths.  
 
Michigan Restaurant Show - Michigan Pavilion - October 18 & 19, 2011 
Staff sent out various e-mails regarding the show as well as called companies from the 
Michigan companies’ database.  Show invoices, event information, and forms were sent to all 
exhibitors.  The forms and payments were collected and used to pay for booths.  
 
MDARD was charged $756.25 per booth by MRA, a 50% discount from the original booth price.  
Specialty crop participants were given the choice to exhibit in a full sized booth for $600 (for a 
combined discount and subsidized savings of 60% off the original booth price) or share a booth 
with another participating specialty crop company for $300.  The half booth option proved to be 
ideal for smaller specialty crop companies and specialty crop start-ups, allowing them the 
opportunity to participate in the event.  By way of the Federal Specialty Crop Block Grant, 
MDARD organized the subsidized booth fee of all specialty crop companies that exhibited at the 
Michigan Pavilion by 20%.  The fee charged to the specialty crop companies covered a 10’x10’ 
full, or 5’ x 10’ half booth with draped back and sides, carpet, refrigeration space for food and 
beverage storage, ice, booth identification sign, a covered and skirted table, wastebasket, and 
electricity when requested.  In addition all businesses and business contacts were listed in a 
show program for attendees to take away from the show. 
 
GOALS AND OUTCOMES ACHIEVED 
Associated Food & Petroleum Dealers Show - Michigan  Pavilion 
Michigan specialty crop businesses that participated in the AFPD Michigan pavilion made a total 
of 90 contacts, with 86% of the contacts rated as “very good” or “average.”  At least one (1) 
AFPD specialty crop business went on to exhibit at the National Restaurant Show upon growing 
sales after the AFPD show.  
Based on the favorable results and feedback received in the six month evaluation forms from 
2010’s participating AFPD Michigan Pavilion companies, MDARD decided to participate in the 
trade show event again this year.  The goal was to bring in at least seven specialty crop 
companies with half of them realizing sales or making significant contacts at the show.  
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The Michigan Pavilion booths included nine companies, seven of which were specialty crop 
companies (78%).  All specialty crop participating companies made significant contacts with 
attendees as well as other exhibitors.  Six of the companies had sales at the show totaling 
$115,700.  Five of the companies expect to see an increase in sales over the next twelve 
months as a result of this event, with total estimated sales of $130,200.  
 
This event introduced show attendees to more Michigan specialty crop companies and taught 
them the benefits of using Michigan products.  Increasing the awareness of buying locally grown 
and processed specialty crops sparked interest in the show’s attendees.   
 
Michigan Grocers Show - Michigan Marketplace 
At the MGA show, Michigan specialty crop businesses made a total of 99 contacts, with 73% of 
the contacts rated as “very good.”   The goal was to bring in at least 10 specialty crop 
companies with 50% of them realizing sales or making significant contacts at the show.  The 
Michigan Marketplace included 15 total companies, 11 of which were specialty crop companies 
(73%).   
 
All 11 specialty crop companies made significant contacts with attendees as well as other 
exhibitors.  Eight of the specialty crop companies expect to see an increase in the next six to 12 
months as a result of this event, with total estimated sales of $20,800.  As a result of 
participating at the MDARD pavilion, one specialty crop business secured two new contracts, 
two specialty crop participants landed accounts with chain stores, and two additional specialty 
crop participants increased their total sales by 5%.  
 
This event introduced attendees to more Michigan specialty crop companies, and taught them 
the benefits of using their products.  Increasing the awareness of buying fresh and locally grown 
specialty crops sparked interest in the attendees, which in turn created traffic in the Michigan 
Marketplace. 
 
Our long term outcome measure for this project is to increase the amount of specialty crop 
products sold in retail stores.  This event gave us the chance to relay the importance of using 
local specialty crops into retail stores and how it will benefit those retailers that sell these 
products. 
 
Michigan Restaurant Show - Michigan Pavilion - October 18 & 19, 2011 
The goal was to bring in 10 specialty crop companies with half of them realizing sales or making 
significant contacts at the show.  Due to economic challenges, staffing concerns and product 
availability, many of the specialty crop companies contacted found if difficult or unfeasible to 
commit to participating in the show.  As a result, the Michigan Pavilion included nine total 
companies, five of which were specialty crop companies (67%).   
 
All specialty crop companies made significant contacts with attendees as well as other 
exhibitors.  This event introduced attendees to more Michigan specialty crop companies and 
taught them the benefits of using their products.  Increasing the awareness of buying fresh and 
locally grown specialty crops sparked interest in the attendees, which in turn created traffic in 
the Michigan Pavilion. 
 
Our long term outcome measure for this project is to increase the amount of specialty crop 
products sold in retail stores.  This event gave us the chance to get the importance of using 
local specialty crops and how it will benefit those retailers that sell these products into retail 
stores.  
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MDARD paired with the Michigan Grape and Wine Industry Council to provide a Michigan food 
and wine paring inside the Michigan pavilion at the MRA show, focusing on specialty crop 
products.  This unique event proved successful; significantly increasing pavilion traffic which in 
turn increased interest in Michigan specialty crops and provided exhibitors with beneficial one-
on-one time with show attendees.  In addition, the event also increased restaurant owners’ 
awareness of Michigan food and wine pairing.  
 
The Michigan specialty crop businesses that exhibited at the MRA made a total of 113 contacts, 
with 60% of the contacts rated as “excellent” or “very good.”  Overall, specialty crop businesses 
found the MRA show extremely effective in terms of product and company exposure.    
 

The most important objective desired by all participating specialty crop companies was to 
accomplish buyer contact and gain company exposure.  The majority of participating 
specialty crop companies (74%) felt they gained “excellent” or “very good” exposure by 
participating in the Michigan pavilions, with 78% of buyer contacts obtained being average or 
above.  

 
Four of the specialty crop companies expect to see an increase in the next six to 12 months 
as a result of this event, with total estimated sales of $2,500.00.  

 
 
BENEFICIARIES 

Associated Food & Petroleum Dealers Show - Michigan  Pavilion 
Better Made Snack Foods    Safie Specialty Foods 
Curtis Fresh Pack Manufacturing   Shoreline Fruit 
Grand Traverse Distillery    McClure’s Pickles 
Heeren Brothers Produce 
 

The companies in the Michigan Pavilion benefited greatly from the show as they received a total 
of 90 solid leads.  Some of the companies in the Michigan Pavilion connected with other 
exhibitors at the show and found themselves distributors and packaging companies that will 
help their company grow.  
The most important objectives desired by all companies were to obtain buyer contacts and 
inquires.  Of the contacts and leads obtained, 86% were “very good” or “average.”  In general, 
57% of participating companies found the overall show to be “average” or “fair” in terms of its 
effectiveness.  
 
Attendees at the show also benefited from the Michigan Pavilion as they found great Michigan 
specialty crop products to sell in their specialty and convenience stores.  This allows them to 
sell the best Michigan products, which will in turn increase track flow into their establishments.  
Specialty crop companies that participated in the Michigan Pavilion included: 
Michigan Grocers Show - Michigan Marketplace 

• Britt Family Pure Maple Syrup  
• Cascade Winery  
• Grand Traverse Distillery  
• Great Lakes Potato Chip Co.  
• Kar’s Nuts  
• Morano Spaghetti  
• Onion Crock of Michigan  
• P & K Private Stock BBQ Sauce  
• Pierogies By Longways LLC 

• Shoreline Fruit  
• Whitney’s Creations  
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The specialty crop companies that participated in the Michigan Marketplace benefited 
greatly from the show as they received a combined total of 99 solid leads.  The most 
important objective desired by all specialty crop companies was to have product and 
company exposure along with buyer contacts.  The majority of specialty crop 
participating companies felt they gained “excellent” (27%) or “very good” (55%) exposure 
for this objective at the show.  In addition the specialty crop participants felt they 
received “very good” (45%) or “average” (36%) buyer contacts.   
 
Attendees at the show also benefited from the Michigan Marketplace as they found great 
Michigan specialty crop companies to purchase products from for their stores or 
distribution.  This allows them to increase Michigan made products on their shelves, 
which will in turn increase track flow into their establishments. 
 
Michigan Restaurant Show - Michigan Pavilion - October 18 & 19, 2011 

• Britt Family Pure Maple Syrup  
• Grand Traverse Distillery  
• Grand Traverse Pie Company  
• Michigan Made Pickled Asparagus  
• Michigan Grape & Wine Council  
• Smitty’s Sauces & Seasonings from Hell  

The specialty crop companies that participated in the Michigan Pavilion benefited greatly 
from the show as they received a combined total of 113 solid leads.  The specialty crop 
businesses that participated in the 2011 MRA show benefited as they experienced a 
combined total of $580 in domestic sales, with an additional $2,500 in expected sales 
over the next 12 months, as a result of exhibiting at the show.   
 
The most important objective desired by all specialty crop companies was to have 
product and company exposure along with buyer contacts.  The majority of specialty 
crop participating companies felt they gained “excellent” (80%) or “very good” (20%) 
exposure for this objective at the show.  In addition the specialty crop participants felt 
they received “excellent” (40%) or “very good” (40%) buyer contacts.   
 
Attendees at the show also benefited from the Michigan Pavilion as they found great 
Michigan specialty crop companies to purchase their menu items from.  This allows them 
to have the freshest Michigan grown or processed food for their menu, which will in turn 
increase track flow into their establishments as consumers are very interested in the eat 
local trend. 
 
LESSONS LEARNED 
Associated Food & Petroleum Dealers Show - Michigan  Pavilion 
The Associated Food & Petroleum Dealers Show allowed these Michigan companies to 
see how much people want to buy locally, and how important it is to our economy.  The 
desire and need for more Michigan grown and processed food is increasing.  Overall the 
event was meant to be an opportunity for Michigan specialty crop companies to expose 
themselves to a retail market.  
 
Unfortunately, the Associated Food & Petroleum Dealers Association did undergo 
significant internal changes to management prior to the 2011 show.  As a result, 
changes to the show’s times, set-up process, and marketing efforts negatively affected 
overall attendance.  Through evaluations MDARD learned Michigan Pavilion exhibitors 
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were unhappy with the lack of attendance and traffic at this year’s event.  Due to these 
issues, and exhibitors’ evaluation responses, MDARD will be reevaluating the 
participation of the Michigan Pavilion at any future AFPD shows. 
 
Michigan Grocers Show - Michigan Marketplace 
The Michigan Grocers Show allowed participating Michigan specialty crop companies to 
see how much people want to buy locally, and how important it is to our economy.  The 
desire and need for more Michigan grown and processed food is increasing.  This event 
was a great opportunity for Michigan companies to meet with grocers and supermarkets 
to get their foot in the door of more retail outlets. 
Michigan Marketplace exhibitors have reported their participation in the Michigan 
Grocers Show as beneficial to their companies in regards to sales, distributors, and 
product promotion.  As a result MDARD would like to continue to organize the Michigan 
Marketplace and subsidize exhibitor participation costs through Federal Specialty Crop 
Block Grant funds for Michigan specialty crop companies.  
 
Michigan Restaurant Show - Michigan Pavilion - October 18 & 19, 2011 
The Michigan Restaurant Show allowed these Michigan companies to see how much 
people want to buy locally, and how important it is to our economy.  The desire and need 
for more Michigan grown and processed food on menus is increasing.  Consumers 
desire more locally grown and process products to enhance their dish.  Restaurants 
have noticed this trend and are trying to look for the best products to feature on their 
menu.  This event was a great outlet to allow food service companies to find Michigan 
specialty crop companies for all their menu needs.  
 
Michigan Pavilion exhibitors have reported their participation in the Michigan Restaurant 
Show as beneficial to their companies in regards to sales, distributors, and product 
promotion.  As a result, MDARD would like to continue to organize the Michigan Pavilion 
and subsidize exhibitor participation costs through Federal Specialty Crop Block Grant 
funds for Michigan specialty crop companies.  
 
CONTACT PERSON 
Joanne Jansz 
Michigan Department of Agriculture & Rural Development 
Phone: 517-373-2469 
E-mail: janszj@michigan.gov 
 
ADDITIONAL INFORMATION 
Associated Food & Petroleum Dealers Show - Michigan  Pavilion 
No specialty crop block grant funds were utilized to pay for booth space of non-specialty 
crop companies.  Non-specialty crop companies paid 100% of the booth cost.  All 
program income received from specialty crop companies was used to pay for electricity, 
booth furniture, booth space and staff travel. 
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MDARD staff promoted the Michigan Pavilion at the 2011 Associated Food & Petroleum 
Dealers Show with a press release sent to all companies in the Michigan companies 
database.  Additional promotion and the acknowledgement of the Michigan Pavilion 
were also done following the event on the MDARD Twitter account and Facebook 
pages.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Revenues:    
 Company PAID  

 Better Made Snack Foods  $       600.00   
 Curtis Fresh Pack Manufacturing  $       300.00   
 Grand Traverse Distillery  $       300.00   
 Heeren Bros. Produce Inc.   $       600.00   
 McClure's Pickles  $       300.00   
 Safie Specialty Foods  $       600.00   
 Shoreline Fruit  $       600.00   
 Michigan Dept. of Agriculture  -   

    $  3,300.00    

Expenses:    
Item Description Actual INDEX 

Rental BOCO 120 Volt Electrical Drop (1)  $         65.00   
Rental 
ArtCraft Banner poles (8), Swap packages (6)  $       294.00  $205.80 - 10204 

      $88.20 - 10165 

Travel Mileage & Lodging - Joanne Jansz  $         90.52  10204 

Booth Space: AFPD Michigan Pavilion   $    5,600.00  $1,400- 10204  

 5,600/7 = 800 per   $4,200 - 10165 

     $  6,049.52    
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Michigan Grocers Show - Michigan Marketplace 
 

Revenues  
Company Cost PAID Index 
Britt Family Pure Maple Syrup  $      200.00   $        200.00   
Cascade Winery  $      200.00   $        200.00   
Grand Traverse Distillery   $      200.00   $        200.00   
Great Lakes Potato Chip Co.   $      200.00   $        200.00   
Kar's Nuts  $      200.00   $        200.00   
Morano Spaghetti Sauce  $      200.00   $        200.00   
Onion Crock of Michigan   $      200.00   $        200.00   
P & K Private Stock BBQ Sauce  $      200.00   $        200.00   
Pierogies By Longways  $      200.00   $        200.00   
Shoreline Fruit  $      200.00   $        200.00   
Whitney's Creations   $      200.00   $        200.00   
MDARD Booth    $      475.00   -   

 TOTAL   $ 2,200.00  
 Expenses  

Item Description   Actual INDEX 
Travel Joanne Jansz Travel & Lodging   $        286.47  10204 
      

Booth Space MGA Michigan Marketplace     $     7,600.00  
10169 - 
$2,809 

      
10204 -
$4,791 

TOTAL  $ 7,886.47  
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Michigan Restaurant Show - Michigan Pavilion - October 18 & 19, 2011 
 

 
 
 
 
 
 
 
 
 
 
Contact Person: 
Joanne Jansz  
Promotional Agent 
Phone: 517-373-2469  
E-mail: janszj@michigan.gov  

Revenues:  
Company Cost PAID Index 
Britt Family Pure Maple Syrup  $  300.00   $        300.00   
Grand Traverse Distillery   $  300.00   $        300.00   
Grand Traverse Pie Co.   $  600.00   $        600.00   
Michigan Grape & Wine Council   $  600.00   $        600.00   
Michigan Made Pickled Asparagus  $  300.00   $        300.00   
Smitty's Sauces & Seasonings  $  600.00   $        600.00   
MDARD Booth  $  475.00   -   

 TOTAL  $ 2,700.00  
 

Expenses:  
Item Description Cost/Unit Actual INDEX 
Rental BOCO 120 Volt Electrical Drop (8) $65/drop  $        520.00  10204 
          
Travel Mileage - Joanne Jansz    $          96.72  10204 
  Mileage - Jamie Zmitko-Somers    $          48.36  10204 

Rental Art Craft 
Banner Poles 8' uprights, arms, 
bases (12) $15/each  $        374.50  10204 

  
Skirted Tables (4 - 4 ft)/ swap 
package $29/each     

Booth Space MRA Michigan Pavilion     $     6,050.00  
10204 = 
$3960 

 
      

 10167 = 
$2090  

 Supplies for food & wine pairing    $        280.87  10204 
   Bar rental, Flatware       
 Chef Paul 

Penney Food & Wine Pairing Booth    $     1,000.00  10204 
          

TOTAL  $ 8,370.45  
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MDARD - PROJECT 3 - TITLE – Michigan Grape and Wine  Council – Culinary 
Tourism - FINAL 
 
PROJECT SUMMARY 
This project, as initially planned in 2010, was developed to meet the need for improved 
coordination of efforts in Michigan to promote the state’s specialty crops as part of the 
travel experience.  The Michigan Culinary Tourism Alliance, and its members, continues 
to build activities for broader impact.  The additional funding in 2011 helped enhance the 
partnership among key specialty crop producer groups and members of the hospitality 
and tourism industry to provide additional activities for the Michigan Culinary Tourism 
Alliance.  This work built on the previously funded project to bring new partners into the 
Alliance – new communities and new businesses within those communities.  This work 
will continue, supported by the voluntary members of the Michigan Culinary Tourism 
Alliance.  
 
PROJECT APPROACH 
Activities helped raise awareness of the benefits Culinary Tourism around the state and 
engaged more Michigan restaurants in supporting local specialty crop producers.  There 
has been significant interest that has been voiced since December 2009 in support of 
the goals of the Michigan Culinary Tourism Alliance from many sources in the food and 
hospitality industry has been significant.   
 
The Michigan Culinary Tourism Alliance (MCTA) organized a successful Culinary 
Tourism Conference in January 2011 and was recognized with a Governor’s Tourism 
Collaboration Award in March 2011.  As result of their leadership role in the MCTA, 
MDARD staff were invited to speak at many conferences and meetings to describe the 
economic potential for Culinary Tourism for specialty crop producers and allied trades.   
Important partners in this work were Travel Michigan (the state’s official tourism 
promotion agency) and the Michigan Restaurant Association who used their websites 
and electronic newsletters and conferences/ trade shows to assist the Alliance in 
communicating about the benefits of Culinary Tourism.  A LinkedIN group (currently 109 
members) was established as an economical means of communicating within the MCTA 
group, to share information and ideas.   Discussions are underway with the conference 
planning committee to invite Rebecca LeHeup from the Ontario Culinary Tourism 
Alliance to be the keynote speaker at the 2014 Governor’s Tourism Conference.  
The Michigan Grape and Wine Industry Council lists 202 restaurants on its website 
(January 2013), as offering four or more Michigan wines on their wine list, up from 
approximately 50 in 2011. 
 
GOALS AND OUTCOMES ACHIEVED 
Outcomes from these activities are reported in the section below regarding the original 
goals and outcomes of establishing the Michigan Culinary Tourism Alliance. 
 
Activity 1.  Michigan Culinary Tourism Alliance - Meetings and Outreach 
Goals: 

1. Increase awareness and interest in culinary and agri-tourism opportunities in 
Michigan with emphasis on specialty crops.  

2. Increase the number of restaurants that carry four or more Michigan wines on 
their wine lists.  
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Activity 2.  Promotional Activities – Research and Writing 
Goals:  

1. Update website information 
2. Issue press releases about Culinary Tourism  

 
Update on Goals from Original Grant Project 2010 – 2011 Activities 
Goal 1. Five new organizations representing several specialty crops, the restaurant and 
tourism industries will contribute their time voluntarily to participation in the Alliance.   
 
Outcome:  The following individuals joined the Michigan Culinary Tourism Alliance in 
2012 and have participated in disseminating information about the benefits of Culinary 
Tourism during 2012.  They also attended the October 2012 meeting of the Alliance.   
 
Kelly Wolgamott, Travel Michigan        Dr. Sarah Nicholls, Michigan State University 
Dr. Charles Baker-Clark, Grand Valley State University 
Janet Korn, Experience Grand Rapids Jessie Eisenhuth, The Henry Ford  
 
Goal 2.   Six meetings will be held during the grant period. 
 
Outcome:  The Alliance held a meeting at the conclusion of the January 2011 
conference and determined that the group members could best advance the mission of 
the project by serving as resource people to groups around the state of Michigan 
(Convention and Visitors Bureaus, Chambers of Commerce, Downtown Development 
Authorities, Michigan State University Extension etc.) to foster development of Culinary 
Tourism regionally in Michigan.  At this meeting, it was determined that with the staff 
turnover with several key partner agencies, a comprehensive day-long strategic planning 
session would not be productive.  The funds allocated to this activity in the original 
budget were re-dedicated to support Grape and Wine Council staff time and travel to 
speak at regional meetings.  Members of the Alliance continued to make presentations 
to groups during 2011 – Barry County Tourism (May 2011), Michigan Government 
Financial Officials (September 2011), Michigan Bed and Breakfast Association (October 
2011), Michigan Festivals and Events Association (November 2011) and provided 
resources and encouragement to these groups to develop Culinary Tourism experiences 
in their community.  An educational session on Wine Tourism was held at the February 
2012 Michigan Grape and Wine Conference, and staff of the Michigan Grape and Wine 
Industry Council attended the Wine Tourism conference in Sonoma, CA in November 
2012.  
 
One meeting of the Alliance was held in 2012 as the group decided that outreach 
activities around the state were more effective in communicating the benefits of 
promoting Culinary Tourism as an economic development tool.  Many Michigan 
communities and partners are embracing Culinary Tourism in marketing their regions 
and members.  Restaurant weeks are building in momentum.  Wine and Food Festivals 
continue to grow.  CVB’s and other industry groups are promoting wine and food touring 
in promotional campaigns.   
 
A “Linked In” group was established to maintain communication among members of the 
Alliance as an alternative to face to face meetings.  The name of the group is Michigan 
Culinary Tourism Alliance.  There are over 100 members, and there are weekly posts to 
Discussions on the site.   
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Goal 3.   We will increase the number of organizations and businesses who are on the 
database of the International Culinary Tourism Association from 150 to 175 by 
December 31, 2011.  
 
Outcome:   The Michigan Culinary Tourism Alliance severed its relationship with the 
International Culinary Tourism Association (ICTA) as that organization set off in 
directions that were not consistent with the goals of the Michigan Alliance group and 
participation in ICTA became more expensive with reduced benefits to specialty crop 
producers.  The International Culinary Tourism Association did increase the number of 
contacts in Michigan to 254 (November 2011) from 65 in June 2009 and 150 in 
December 2010 to aid in raising awareness about the benefits of Culinary Tourism 
among businesses and organizations.  
 
The Michigan Culinary Tourism Alliance determined in 2011 that the proposed purchase 
of the State of Culinary Tourism Report would not be of value to the group.  
 
Goal 4.   Records of Alliance meetings will be maintained.  
 
Outcome: Minutes of the October 2012 meeting were recorded and filed for future 
reference.     (See Additional Information)  
 
Goal 5. New pages of web content related to culinary and agri-tourism on partner 
websites.  
 
Outcome:  Four additional foodie tours were posted on Travel Michigan’s website, 
submitted by other organizations in Michigan, with encouragement by the Michigan 
Culinary Tourism Alliance.  MDARD staff review annually, the “Foodie Tour” itineraries 
developed in 2010 to ensure that all businesses were still operating and websites valid.   
A reorganization of Travel Michigan’s website www.michigan.org provided additional 
content regarding Michigan agriculture, which benefits Michigan specialty crop 
producers.  Travel Michigan is the most visited state travel planning website in the U.S.   
The successful “Pure Michigan” branding campaign has been expanded to include 
apples, blueberries, and wine in 2012 and other products are considering becoming 
involved in a partnership with Travel Michigan. 
 
The number of visitors to the Foodie Tour page on Travel Michigan’s website has 
increased over the past three years that we have been working to promote Culinary 
Tourism in Michigan. 
2010: 5,700  2011: 14,964  2012: 18,176 
 
Goal 6    Obtain a total of eight direct media stories as a result of this activity.   
 
Outcome:  See Additional Information (we exceeded the goal of eight media stores) for 
list of media stories related to Culinary Tourism in Michigan that can be attributed to the 
work of the Michigan Culinary Tourism Alliance in working with state partners in 
Agriculture and Tourism to pitch media stories with this theme.  Travel Michigan retained 
renowned Chef Mario Batali to provide cooking demonstrations during a Media Day in 
NW Lower Michigan in July 2012.  Travel Michigan continues to air nationally, the 
“Fresh” TV Commercial, which features Michigan specialty crops among other 
agricultural products.  
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Goal 7.  30 Michigan company booths and /or Michigan Culinary Tourism Alliance booth 
will be in place at up to two shows during the grant period.   
Outcome:  While USDA grant funds were not ultimately used for this purpose, several 
Michigan wineries exhibited at the Michigan Wine Showcase event in April 2011 and 
2012 and the Michigan Restaurant show in October 2011 and 2012.  The Michigan Wine 
Showcase was held again in 2013.  
 
Goal 8.  Increase in the number of restaurants in Michigan that offer more than four 
Michigan wines on their wine lists (from 100 to 150).  
 
Outcome:  A dedicated effort was made at the 2011 and 2012 Michigan Restaurant 
Association Trade Show towards this goal.  The Michigan Grape and Wine Industry 
Council now lists 202 restaurants that offer four or more Michigan wines on their wine 
list.  Restaurants are invited to submit their wine lists to our office for consideration for 
this listing.  The information is featured on the michiganwines.com website.  A card 
encouraging consumers to request Michigan wine at restaurants is distributed to 
consumers to support this goal.  (see link under Additional Information) 
 
Other Key Outcomes:  
Update on Previous Grant Activities for the Michigan Culinary Tourism Alliance 
 
The Michigan Culinary Tourism Alliance organized a successful Culinary Tourism 
Conference in January 2011 and was recognized with a Governor’s Tourism 
Collaboration Award in March 2011. 
Twelve representatives of specialty crop producers attended, along with 180 members of 
the general tourism, agriculture, hospitality industries that are in a position to increase 
sales of specialty crops through their promotional and product development activities.  
(see list under Additional Information).  
 
BENEFICIARIES 
The primary beneficiaries of these activities around the Michigan Culinary Tourism 
Alliance include 200 wine grape growers, 825 apple growers and 600 blueberry growers 
who recognize the importance of tourism to the competitiveness of their specialty crop.   
 
LESSONS LEARNED 
Turnover and increased time-demands of staff / management at key partners Travel 
Michigan, Culinary Tourism Association, Michigan Restaurant Association, Michigan 
Apple Committee, Michigan State University occurred during 2011, reducing the direct 
involvement of these partner organizations.  To address these challenges, the staff of 
the Michigan Grape and Wine Industry Council decided to suspend regular meetings of 
the Alliance and establish a social media communication link via Linked In to 
communicate periodic updates regarding project activities.  We have learned that it is 
very difficult to isolate the impacts of promoting Michigan as a destination for Culinary 
Tourism on product sales.  The broad Goals and Objectives outlined in the original 
proposal were unrealistic for this project.  For this reason, we will not be requesting 
support from USDA Specialty Crop Block Grant Program in future for such a broad 
initiative that has long term impacts.  
 
CONTACT PERSON 
Linda Jones, Michigan Grape and Wine Industry Council 
517 373-9789  
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jonesL9@michigan.gov  
 
ADDITIONAL INFORMATION 
Media links 

Michigan's Culinary Destinations Offer Tasty Winter Get-A-Ways    
http://www.michiganwines.com/news.php?menu_id=8&news_id=3&article_id=165 
http://www.michigan.gov/mdard/0,4610,7-125-1572_28248-268601--,00.html 
http://www.lansingcitypulse.com/lansing/article-7590-good-news-from-the-north.html 
http://www.chicagomag.com/Chicago-Magazine/June-2012/Midwest-Foodie-
Destinations-Leelanau-Peninsula-in-Michigan 
http://www.upnorthlive.com/rss.aspx?feed=Local_News 
http://hub.aa.com/en/aw/traverse-city-grand-traverse-pie-company-mission-point-
lighthouse 
http://ht.ly/9Ev5N 
http://www.michiganwines.com/docs/WineCountry2011/culinary_tourism_article_mwc20
11.pdf 
http://www.chicagomag.com/Chicago-Magazine/June-2012/Midwest-Foodie-
Destinations-Leelanau-Peninsula-in-Michigan 
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Meal was fine card  
http://www.michiganwines.com/docs/Store/meal_card-single.pdf 
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Links to Foodie Tours on Michigan.org  
http://www.michigan.org/search/?q=foodie%20tours  
The number of visitors to the Foodie Tour page on Travel Michigan’s website has 
increased over the past three years that we have been working to promote Culinary 
Tourism in Michigan. 
2010: 5,700 
2011: 14,964 
2012: 18,176 
 
Culinary Tourism Meeting 
October 3, 2012  1:00 p.m. 
Michigan Restaurant Association Building -   Lansing, MI 
In Attendance: 
Mary Zucchero, Ypsilanti CVB 
Dianna Stampfler, Promote Michigan 
Millicent Huminsky, SW Michigan Tourist 
Council 
Linda Jones, MDARD 
Sherri Goodreau, MDARD 
Heather Throne, MDARD 
Gordon Wenk, MDARD 
Jordan Burroughs, MSU/DNR 
Don Coe, MI Ag Commission, Black Star 
Farms 
Jesse Eisenhuth, The Henry Ford 
Janet Korn, Experience Grand Rapids 
Heather Monaghan, Travel Michigan/Weber-
Shadwick 
Sarah Nichols, MSU 
Amanda Smith, Michigan Restaurant 
Association 
Kelly Wolgamott, MEDC 
Jill Hansen, Lodge on the Lake/Red 
Rooster/Cichettti 
Jude Barry, MSU 
Kristin Kitely, Crystal Mountain 
Rick Hert, WMTA 
Maia Stephens, DNR 
Christine Quane, Eastern Market 
Marie Chantal Dalese, Chateau Chantal 
Winery 
Kristin Phillips, DNR 
Kathleen Eriksen, DNR 
Mimi Fritz, Downtown Market Grand Rapids 
Chuck Goodman, MI Agri Tourism Assn. 
Christine Schwerin, DNR 
Kate Lane, Michigan Venison 
Bob Holzhei-Media 
Jesse Elliot, MSU Student 
Kevin Dean, MSU Student 
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The meeting of the Culinary Tourism Alliance began with Linda Jones having an introduction of 
all of the guests.  Linda then shared the accomplishments of the association including the award 
from the 2010 Governor’s Conference. 
 
Gordon Wenk from the Michigan Department of Agriculture & Rural Development explained how 
agriculture and the addition of rural development go hand in hand with culinary tourism.  Good 
food and good places go together. 
 
Linda then presented a brief history of the informal Culinary Tourism Alliance.  The group first 
began with a $60,000 grant from USDA to the Michigan Grape & Wine Industry Council.  A staff 
person developed 9 “foodie tours” throughout Michigan as well as helping with a Culinary 
Tourism Conference in January of 2011.  The 3 core members of the alliance were the Michigan 
Department of Agriculture & Rural Development, Michigan Restaurant Association and Travel 
Michigan.  The idea was to foster culinary tourism throughout the state.  Since its inception, 
Linda and others from the alliance have spoken about culinary tourism at numerous events.   
 
Travel Michigan’s Kelly Wolgamott and Heather Monaghan reported that Travel Michigan invited 
11 national and regional journalists for a food and travel experience co- hosted with Chef Mario 
Batali.  The event ran from June 27-July 1, 2012.  The event also featured a “Made in Michigan” 
day with Chef Mario Batali preparing some of his favorite “Made in Michigan” recipes. 
 
Christine Schwerin from the DNR reported on the Catch and Cook program. This is a fishing 
experience where Charter fishing boats are rented to take parties out fishing, concluding with a 
dinner prepared by a participating restaurant using the fish that were caught that day by the 
group. 
Jordan Burroughs, who is also from the DNR talked about the program “Gourmet Gone Wild”.  
This is a joint program through the Boone & Crockett Club, Michigan United Conservation 
Clubs, MSU Extension and the Michigan Department of Natural Resources that promotes local 
food. 
A $20,000 scholarship check was given to the Secchia Culinary School as a result of 
restaurateurs donating a portion of their profits from a successful Restaurant Week in Grand 
Rapids.  Janet Korn from Experience Grand Rapids stated that the restaurants are giving back 
to the culinary schools.   
Grand Rapids is also building a new downtown market.  Mimi Fritz is the president of the new 
market.  The facility is planning an educational section to the building as well as the market.  
The grand opening is scheduled for July 2013.   
Karel Bush updated the group on the business of the promotional committee of the Grape & 
Wine Council.  The Council collaborated with Pure Michigan to develop a radio campaign for the 
“Wines of Pure Michigan”.  The target markets were Toledo, Fort Wayne and Chicago.  The 
campaign resulted in 11,000 hits through the Pure Michigan website to the Michigan wines 
website from April to August. 
The group also discussed ways that they can help promote one another’s programs and 
businesses.  Michigan is full of tourism possibilities which will only be enhanced by continuing to 
add culinary experiences. 
Linda Jones also inquired how much interest there is to keep the Culinary Tourism Alliance 
alive.  The group seems to be in total agreement that this is something that Michigan needs.  A 
few of the members expressed an interest in taking on some of the responsibilities of the 
Alliance. A small sub-committee volunteered to meet in January 2013 to explore the next steps. 
The meeting ended at 3:15 p.m. 
Main themes summarized on the Flip Charts 
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• Pure Michigan (Kelly, Karel) 
• Catch and Cook (Christine) 
• Featuring Wild Game (Jordan) 
• Urban and Farmers Markets (Mimi, Christine) 
• Academic Institutions (Sarah, Charles) 

 
Parking Lot Items 

• Youth Education including Farm to School (Jill, Christine, Jesse) 
• State Park Recreation/Harbors (Maia) 
• Model for other states 
• Cross Promotion ideas (Rick) 

 
MGWIC Strategic Plan – demonstrating the continuing  commitment of the Council to 
Culinary Tourism 
Funding for this project has been fully expended.  The Michigan Grape and Wine Industry 
Council will continue to provide leadership to the Michigan Culinary Tourism Alliance, as support 
for the Alliance was confirmed in the Grape and Wine Industry Council’s Strategic Plan adopted 
in January 2012. 
There continues to be interest amongst members of the Alliance for an educational exchange 
with the Ontario Culinary Tourism Alliance.  Possibilities for the future under consideration 
include a field trip for Alliance members to Ontario to meet with counter-parts in that Province to 
learn about culinary tourism development in Ontario and inviting the Executive Director of the 
Ontario Culinary Tourism Alliance to the Michigan Tourism Conference in Spring  2014.  
 
Representatives of Specialty Crops (wine grapes, bl ueberries, apples, vegetables, 
chestnuts) attending the January 2011 Culinary Tour ism Conference 
 
Kellie Fox, Fox Barn Winery 
Deb Burgdorf, Burgdorf’s Winery 
Karel Bush, Michigan Grape and Wine Industry Council  
Heather Price, Sandhill Crane Vineyards 
Tommy Price, Sandhill Crane Vineyards 
Patrick Hartman,  True Blue Farms (blueberries) 
Anja Mast,  Trillium Haven Farms, Greenville (market vegetables) 
Virginia Rinckel, Chestnut Growers  
Holly Whetstone, Michigan Apple Committee 
Amanda Seger, Farmers Market Assn 
Val Vail-Shirey, Michigan Agri-Tourism Association  
Andy Todisciuk, Andy T’s Farm Market 
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MDARD PROJECT 4 – MIFMA - Researching the Barriers that Prevent Specialty Crop 
Producers from Accepting Food Assistance Benefits i n Order to Increase Future Sales 
Potential – FINAL  
 
PROJECT SUMMARY 
Over the last five years, MIFMA and the MIFMA’s Food Assistance Partnership have led a 
collaborative effort to increase the number of Michigan farmers markets and specialty crop 
producers that accept Supplemental Nutrition Assistance Program (SNAP) benefits via the 
Michigan Bridge Card and other food assistance benefits.  When MIFMA and the Michigan Food 
Policy Council initiated this partnership in January 2007, three of Michigan’s 150 farmers 
markets accepted Bridge Cards.  During the 2012 farmers market season, 103 of Michigan’s 
nearly 300 farmers markets accepted Bridge Cards, representing approximately 1,500 specialty 
crop producers.  
 
From 2009 to 2010, the number of farmers market accepting SNAP benefits increased from 26 
to 49.  SNAP sales at Michigan farmers markets increased from $297,077.88 in 2009 to 
$705,969.40 in 2010.  With continued funding, the Food Assistance Partnership was able to 
increase the number of farmers markets accepting SNAP benefits to 82 and SNAP sales at 
Michigan farmers markets to $892,620.75 in 2011.   
 
Michigan now leads the Midwest in both the number of farmers markets accepting SNAP 
benefits and the value of SNAP sales that take place at farmers markets1.  Michigan is also 3rd 
in the nation in number of farmers markets authorized to accept SNAP benefits and 4th in the 
nation in the amount of SNAP sales that take place at farmers markets2.  As a result of this 
work, an estimated 1,500 specialty crop producers selling at farmers markets have gained 
access to a new group of consumers and have experienced increased sales of their specialty 
crops.  Substantial progress has been made; however, the fact remains that there are still close 
to 200 Michigan farmers markets and thousands of specialty crop producers that do not accept 
Bridge Cards.  Nearly half (43%) of Michigan counties still have no farmers markets accepting 
Bridge Cards (See Figure 1).  SNAP Acceptance at Michigan Farmers Markets by County. 
 

 
The purpose of this research project was to explore the challenges and barriers that prevent 
Michigan’s direct market specialty crop producers from accepting SNAP benefits via the 
                                                
1
 USDA Food and Nutrition Service, Midwest Region (2011). SNAP Farmers Markets Enjoy Record Growth in 

Midwest. At the Table Electronic Newsletter.  
2
 Roper, N. (2012). SNAP Redemptions at Farmers Markets Exceed $11 Million in 2011. Retrieved from 

http://farmersmarketcoalition.org/snap-redemptions-at-farmers-markets-exceed-11m-in-2011.   
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Michigan Bridge Card and other food assistance benefits at farmers markets with the goal to 
increase specialty crop producer’s overall sales potential and inform future efforts to build 
capacity.  The project (1) explored the challenges and barriers to accepting SNAP and food 
assistance benefits from the perspective of specialty crop producers; (2) explored the 
challenges and barriers to accepting SNAP and food assistance benefits from the perspective of 
market managers; (3) identified the geographic gaps in Michigan farmers markets accepting 
SNAP and the opportunity for targeted expansion.  It also aimed to increase the awareness of 
the SNAP program among specialty crop producers at 20 study markets and worked toward 
identifying farmers markets that have high readiness to initiate a Bridge Card program in the 
2013 market season.  
 
This project was important to enhancing the competitiveness of the approximately 3,000 
specialty crop producers that sell at Michigan farmers markets.  Specialty crop producers 
recognize that in order to remain competitive they must be able to accept electronic payment 
methods such as credit and debit, as well as federal food assistance benefits.  Having the 
capacity to efficiently and economically process electronic payment methods through farmers 
markets has the potential to increase sales volume and widen the customer base for specialty 
crop producers.  The results from this research project will enhance the competitiveness of 
direct market specialty crop producers by informing future efforts to authorize, equip and train 
specialty crop producers in accepting food assistance benefits and electronic payment methods.   
 
This project builds on previously funded Specialty Crop Block Grant projects.  The Michigan 
Farmers Markets Food Assistance Partnership, under the Food Bank Council of Michigan as 
fiduciary, was a recipient of a Specialty Crop Block Grant in both FY 2010 and FY 2011.  
Funding allowed the Partnership to accomplish the following goals: (1) to increase the number 
of farmers markets accepting SNAP benefits and (2) to increase consumer awareness of 
farmers markets where they could utilize their SNAP benefits.  This project complements and 
builds on previous work by using lessons learned to inform the research data collection process.  
 
PROJECT APPROACH 
This project, completed with research partners at Michigan State University, examined the 
barriers and constraints of SNAP acceptance via the Bridge Card at Michigan farmers markets.  
Researchers visited 20 farmers markets in 16 Michigan counties in which there are currently no 
farmers markets authorized to accept Bridge Cards.  During these visits, 116 specialty crop 
producers and 20 market managers were interviewed to examine their knowledge of and 
attitude about food assistance programs.  This research explored challenges and barriers to 
accepting SNAP benefits from the perspective of specialty crop producers and market 
managers; it identified geographic gaps in Michigan farmers markets accepting SNAP; and it 
identified markets in those geographic gaps that have high interest and readiness to initiate 
Bridge Card acceptance during the 2013 market season.  As a result of this work, MIFMA has 
raised awareness of food assistance programs and learned about opportunities for targeted 
expansion.  Successful implementation of Bridge Card programs at interested farmers markets 
would lead to increased sales of specialty crops and increased access to produce among 
Bridge Card users in the communities in which these markets are located.  
 
GOALS AND OUTCOMES ACHIEVED 
The overall aim of the project was to identify challenges and barriers that currently prevent 
specialty crop producers from accepting SNAP benefits at farmers markets. Understanding 
these barriers will allow MIFMA and its partners to develop targeted actions that can assist 
markets in increasing the number of producers that can accept food assistance benefits.  Three 
performance goals were pursued: 
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� An increase in understanding of SNAP by specialty crop producers interviewed 
� An increase in the number of specialty crop producers accepting Bridge Cards 
� An increase in food assistance benefits redeemed at farmers markets in Michigan 

 
3.1. Activities Completed  
The project included two main activities:  

� An applied research project that examined the barriers to expanding SNAP 
acceptance by specialty crop producers at farmers markets.  

� Educational exchanges  with specialty crop producers and market managers to 
increase awareness, knowledge and interest in accepting food assistance benefits, 
particularly SNAP, at farmers markets.   

 
Applied Research Activities included a mixed-methods study of twenty farmers markets and 
the specialty crop producers selling at these markets.  Study markets were located in three 
Michigan regions: Northern Lower Peninsula (10 markets), Southern Lower Peninsula (7 
markets), and the Thumb area (3 markets).  These markets spanned 16 counties that currently 
have no farmers markets accepting Bridge Cards (see Figure 2). Between August 15 and 
September 15, 2012, site visits were made to each farmers market.  Face-to-face interviews 
were held with the market manager (n=20) and all specialty crop producers that were present at 
the market on the day of the visit (n=116). 
   

 
 
Two separate surveys were developed for interviews with market managers and specialty crop 
producers and are attached to this report.  Surveys included closed-ended questions and 
qualitative questions.  The specialty crop producer survey covered farmer demographics, 
awareness of food assistance programs, perceived barriers to accepting them, and information 
about their farm businesses.  The market manager interviews focused on managers’ 
experiences with the study market, knowledge of food assistance programs, and their perceived 
barriers to and interest in accepting them.  Further questions investigated farmers market 
characteristics, governance, and operation. Qualitative questions were open-ended and were 
designed to allow respondents to explain their knowledge and concerns about SNAP and other 
food assistance programs offered at farmers markets in their own terms.  Interviews were audio 
recorded and responses to the qualitative questions were transcribed verbatim.  
 
Descriptive statistics for the sample of specialty crop producers are shown in Table 1 below. In 
general, specialty crop producers were small-scale producers.  Sixty-seven percent of 
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producers had less than 10 total acres in production.  When asked specifically about specialty 
crops production, 83% had less than 10 acres of specialty crops in production.  The producers 
in this sample also earned a relatively small percentage of household income from farming: over 
half of producers reported less than 25%.  In addition, producers were relatively new to farming, 
with the majority reporting farming for 10 years or less.  
 
Producers’ experience with SNAP at farmers markets was very limited.  Only 10% had 
experience accepting SNAP at other markets.  However, producers were considerably more 
knowledgeable about Market FRESH (Senior Farmers Market Nutrition Program) (70%) and 
WIC Project FRESH (WIC Farmers Market Nutrition Program) (59%) as several study markets 
accepted these benefits.  
 
Table 1: Descriptive Statistics for Specialty Crop Producers (n=116) 
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Variable  Measurement  Variable  Measurement  
Mean Age  55 Sex 

             Male 
Female 

n (%) 
57 (49.1) 
58 (48.3) 

Acres in 
Production 

5 or less 
6 to 10  

11 to 15 
16 to 20 
21 to 25 
26 to 30 
31 to 35  
36 to 40 
41 to 45 
46 to 50  

50 or more 
Average 

n (%) 
 
57 (49.1) 
17 (14.7) 
2 (1.7) 
5 (4.3) 
1 (0.9) 
2 (1.7) 
1 (0.9) 
1 (0.9) 
0 
0 
24 (20.7) 
37.2  

Mean Number of Specialty 
Crops Produced  

18 

Years  
Farming  

0-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

Average  

n (%) 
 
61 (52.6) 
19 (16.4) 
15 (12.9) 
9 (7.8) 
7 (6.0) 
1 (0.9) 
2 (1.7) 
16.2  

Number of Farmers Markets 
at Which Producer Sells 

1 
2 
3 
4 
5 
6 

10 
Average  

n (%) 
 
 
 
49 (42.2) 
31 (26.7) 
16 (13.8) 
8 (6.9) 
6 (5.2) 
5 (4.3) 
1 (0.9) 
2.25  

Percentage 
Household 
Income From 
Farming 

0-25 

26-50 

51-75 

76-99 

100 

Don’t know 

Declined to 
Answer 

n (%) 
 
 
52 (44.8) 
9 (7.8) 
8 (6.9) 
7 (6.0) 
8 (6.9) 
22 (19.0) 
9 (7.8) 

Land Ownership  
 

Own All Land 

Rent or Lease 

Combination 

n (%) 
 
88 (75.9) 
7 (6.0) 
21 (18.1) 
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Descriptive statistics for the farmer markets and their market managers are shown in Tables 2 
and 3 below.  The study markets were also small, with an average of five specialty crop 
producers present on market day.  All were seasonal markets, with half led by volunteer market 
managers.  In addition, over half of these markets functioned with three or less helpers on 
market day.  Finally, none of the markets participated in SNAP, although 35% accepted Market 
FRESH and 40% accepted WIC Project FRESH.   

 
Table 2: Descriptive Statistics for Market Managers  (n=20) 

Variable Measurement Variable Measurement 
Market Manager 
Position 

Paid 

Volunteer 

n (%)  
 
10 (50) 
10 (50) 

Market Manager 
Responsibilities 

Seasonal 
Year-Round 

n (%)  
 
15 (75) 
5 (25) 

Sex 
 

Female 
Male 

n (%)  
 
14 (70) 
6 (30) 

Primary Decision Maker  
Market Manager 

Other 

n (%)  
 
13 (65) 
7 (35) 

Age 
0-20 

21-30 
31-40 
41-50 
51-60 
61-70 
71-80 

Average 

n (%)  
1 (5) 
2 (10) 
3 (15) 
4 (20) 
5 (25) 
1 (5) 
3 (15) 
50yrs 

Years Managed  
1 
2 
3 
4 
5 
7 
9 

20 
Average  

n (%)  
5 (25) 
3 (15) 
3 (15) 
3 (15) 
3 (15) 
1 (5) 
1 (5) 
1 (5) 
4.15  

 
Table 3: Farmers Market Characteristics (n=20) 
Variable Measurement Variable Measurement 
Years of Operation  

0-5 
6-10 

11-15 
16-20 
21-25 
26-30 
31-35 
36-40 

Average  

n (%) 
6 (3) 
3 (15) 
4 (20) 
2 (15) 
1 (5) 
1 (5) 
1 (5) 
1 (5) 
13.89  

Number of Past 
Market Managers 

0 
1 
2 
3 
4 
5 
6 

Average  

n (%) 
 
7 (35) 
2 (20) 
3 (15) 
2 (10) 
1 (5) 
2 (10) 
1 (5) 
1.8  

Has Current Market 
Manager always 
managed? 

Yes 
No 

n (%) 
 
 
6 (30) 
14 (70) 

Does Market 
Manager Have Other 
Help on Market Day? 

Yes 
No 

n (%) 
 
 
 
13 (65) 
7 (35) 

Number of People 
Helping on Market 
Day 

0 
1 
2 
3 

n (%) 
 
 
6 (30) 
2 (10) 
3 (15) 
2 (10) 

Market Acceptance 
of Food Assistance 
Programs 
 

WIC Project FRESH 
Market FRESH 

 

n (%) 
 
 
 
 
8 (40%) 
 



38 
 

4 
5 

12 
Average  

3 (15) 
1 (5) 
1 (5) 
2.39  

7 (35%) 

 
Educational Exchanges Activities 
The second main activity was the post-interview educational exchanges with each interviewee.  
This activity allowed researchers to increase awareness of food assistance programs among 
producers and market managers and provided information that will allow MIFMA to identify 
opportunities to expand SNAP acceptance at farmers markets in the future.  At the close of 
each interview, researchers answered any questions producers or managers had about food 
assistance programs and then distributed information packets to them regarding the programs 
discussed.  Included in the packets was information about SNAP, Market FRESH and WIC 
Project FRESH and contact information for MIFMA that they could use to receive more 
information about food assistance programs or other benefits and services MIFMA provides.  
 
3.2. Progress toward Measurable Outcome 1 
The first goal of the research was to explore the challenges and barriers to Bridge Card 
acceptance among specialty crop producers at the 20 farmers markets.  We therefore assessed 
producer understanding of the SNAP program and used open-ended qualitative 
methods to understand perceived challenges among producers.  A second goal was to improve 
producer understanding of the SNAP program; for this we relied on educational exchanges 
following the survey interview.  
 

 
 
 
 

Outcome 1 Indicators.  To measure specialty crop producers’ understanding of food 
assistance programs at baseline, we developed a three-part definition that represents different 
levels of understanding.  Awareness  is simple recognition of the program name.  Knowledge 
refers to an informed understanding of the program, meaning that producers expressed an 
understanding of how the program functions at farmers markets.  Finally, the third measure was 
producers’ attitudes  toward accepting SNAP. The definition and source of indicators for 
Measurable Outcome 1 are listed in the attached materials (Table 4).  
 
Baseline Assessment of Measurable Outcome  1 
Specialty Crop Producer Awareness of SNAP.   The results indicated that baseline 
awareness of SNAP, as measured by recognition of program name, was high with 87% of 
producers reporting that they have heard of SNAP.  Many producers, however, were only able 
to recognize the program when its former title, Food Stamps, was used.  During the survey 
when respondents did not recognize the term SNAP, they were also prompted with the terms 
“Food Stamps” and “Bridge Cards.”  Thus, the 87% who were aware of the program refers to 
producers who had heard of the program by any name. 
 
Specialty Crop Producer Knowledge of SNAP.  Only 10% of producers interviewed had 
experience accepting SNAP at other farmers markets.  Therefore, to gauge knowledge of the 
SNAP program, we analyzed the transcripts of qualitative questions that pertained to SNAP.  
Since these questions were open-ended, producers were allowed to give longer answers, and 
thus allowed to share their understanding and views on SNAP and other food assistance 
programs.  By analyzing the interview transcripts, we were able to identify producers who had 

Performance Goal 1:  Increase in understanding of SNAP by specialty crop producers  
Measurable Outcome 1: 25 specialty crop producers increase their understanding of SNAP 
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an informed knowledge of how SNAP worked at farmers markets.  Results indicated that 30% of 
producers interviewed had no knowledge or misinformation about the SNAP program.  This 
finding is important, as it shows that despite high interest in SNAP acceptance, a large portion 
of respondents are constrained by a lack of knowledge of the program.  This presents an 
opportunity for further educational efforts with specialty crop producers. 
 
Specialty Crop Producer Attitudes toward SNAP.    Beyond having knowledge of the 
program, producers must also hold a favorable attitude toward accepting these benefits in order 
to do so.  Qualitative analysis of interview transcripts showed the majority of producers (55%) 
were in favor of accepting SNAP.  A very small number (10%) of producers were completely 
opposed to food assistance programs on the basis of political reasons.  Among those in favor of 
accepting SNAP, the most commonly cited reason was the possibility to increase sales.  The 
second reason was that producers liked the idea that SNAP could facilitate consumer access to 
healthy food and would thus give back to their communities.  
 
Thirty-five percent (35%) of vendors had mixed feelings about accepting SNAP, meaning that 
they were in favor of the program but identified barriers to implementation.  Producer concerns 
included worries about technology use, costs to process transactions, added paperwork, and 
the hassle of waiting for reimbursements.  
 
While most producers were in favor of accepting SNAP, their primary concerns had to do with 
administrative aspects.  When researchers asked producers in favor of SNAP acceptance about 
their preference for program operation, 82% stated that they would participate if the market 
handled program administration.  This finding is important as it suggests that a central terminal 
model would overcome many of the constraints perceived by specialty crop producers.  It also 
suggests that market managers are a clear target for education and support in adopting a 
central terminal model.  
  
Progress Toward Achieving Measurable Outcome 1  
Producer Awareness.  After the interviews and educational exchanges, 100% of producers 
were aware of the various food assistance programs (up from 87% at the beginning).  In 
addition, following the educational exchange, all producers were aware of the possibility of 
operating SNAP with a central terminal model at a farmers market.  The performance measure 
for Outcome 1 stated that 50% of interviewees would show an increased understanding of 
SNAP.  The actual increase in awareness was 13%.  However, the project did achieve 100% 
awareness and could not do better than this; program awareness was already very high at 
baseline. In terms of increased knowledge, with introduction of information about the central 
terminal model, 30% of producers improved their knowledge of how SNAP could be 
implemented at farmers markets.  This level is also lower than projected, but is expected to rise 
as market managers become more knowledgeable about possibilities of SNAP acceptance at 
their markets.  
 
Since the central terminal model addresses producers’ concerns by allowing markets to take 
responsibility for the program, working with managers appears to be the most efficient means to 
ease the burden of adoption on producers.  This is addressed in Section 3.3. 
 
3.3. Progress toward Measurable Outcome 2 
The second measurable outcome was to increase the number of specialty crop producers 
accepting SNAP.  Results from the previous section suggest that the majority of specialty crop 
producers are in favor of accepting SNAP benefits at their markets if markets assume 
responsibility for the infrastructure and administrative aspects of the program.  These findings 
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are consistent with MIFMA’s previous experience with other farmers markets and suggest that 
achieving this outcome in the long run will require work to:  
1) educate market managers on the possibilities of adopting a central terminal model and 2) 
assist them in the formal process of adopting this program.  

 
 
 
 
 
 
 

Outcome 2 Indicators.  The long-term outcome is to increase the number of farmers markets 
accepting Bridge Cards at Michigan farmers markets.  To track progress toward this outcome, 
we developed a number of short-, medium-, and long-term indicators from our survey and 
qualitative data.  Three short-term indicators measure market manager understanding of the 
Bridge Card program by assessing their awareness, knowledge, and attitudes toward the 
program.  Medium-term variables include: (1) the number of “high readiness” markets  that 
MIFMA can target for follow-up and (2) the number of markets that seek consultation with 
MIFMA on how to adopt a SNAP program.  Finally, the long-term indicator is the number of 
markets that have formally adopted the program .  The source and definitions for each 
indicator are given in the attached materials (Table 5).  
 
Both qualitative and quantitative data were used to evaluate each outcome variable.  The 
survey provided baseline indicators of food assistance program awareness. Awareness,  
however, is a very low standard of understanding.  Market managers, for example, may have 
heard of a program, but lacked enough knowledge to inform their decisions about adopting a 
program.  Since this study was particularly interested in understanding SNAP adoption at 
markets, we developed an indicator that measures managers’ knowledge of SNAP acceptance 
at farmers markets.  To evaluate whether a manager had informed knowledge  of the SNAP 
program, we analyzed transcripts of managers’ responses to the question, “What would your 
market need to begin accepting Bridge Cards?”  Those with an informed knowledge expressed 
an accurate, but basic, knowledge of how SNAP functions at farmers markets.  They knew, for 
example, of the technology involved with SNAP acceptance or the possibility of a token 
redemption system at the market level. The last short-term variable was managers’ attitudes  
toward SNAP acceptance; managers were categorized as having either a positive or negative 
attitude toward the program’s acceptance at his/her market.  Attitude toward the program is an 
important baseline variable because it allows us to discern how likely market managers are to 
take action that would result in progress toward Measurable Outcome 2.     
 
Progress from the baseline toward Measurable Outcome 2 is measured in both the medium- 
and long- term variables.  These variables will be measured during the period after market visits 
in September 2012 through the beginning of the 2013 market season. Medium-term progress is 
measured by identifying the number of markets that demonstrate high readiness to accept 
SNAP and following up with them post-study to personally encourage them to explore the 
possibility of accepting SNAP.  To do this, researchers first examined the strength of market 
managers’ interest in SNAP acceptance by asking, “Would you be interested in learning how 
your market could accept Bridge Cards in 2013?”  Analysis of this question and of qualitative 
interview transcripts allowed us to place interested managers in two groups that will be targeted 
for further follow up:  those demonstrating strong interest and those demonstrating interest.  
Managers with strong interest were categorized as such because they demonstrated that they 
had already acted on their interest in the program.  For example, they had initiated 

Performance Goal 2:   Increase in specialty crop producers accepting Bridge Cards in 
2013 
 
Measurable Outcome 2:  Five markets, representing 25 specialty crop producers, will 
work toward Bridge Card acceptance in 2013 
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conversations with vendors or community partners about the program; they had done research 
or attended speaking events; or they had previously contacted MIFMA for information.  Markets 
that fell into this group comprised the high readiness group and were slated for personal follow-
up.  The second medium-term indicator was the number of markets that are in the SNAP 
consultation phase  with MIFMA.  These markets have been contacted by MIFMA post-study 
and directly offered assistance in evaluating the possibility of implementing a SNAP program at 
their market.  Long-term progress will be measured by the number of markets accepting 
Bridge Cards  at the start of the 2013 market season.  
 
Baseline Assessment of Measurable Outcome 2 
Market manager awareness of SNAP.  All (100%) managers were aware of the SNAP 
program by the current or previous name.  Managers who did not recognize the term SNAP 
were also prompted with the terms “Food Stamps” and “Bridge Cards.”  Thus, 100% awareness 
refers to managers who had heard of the program by any name.  
 
Market manager knowledge of SNAP.  While all market managers were aware of SNAP, 40% 
had poor knowledge of how the program is currently implemented at farmers markets.  These 
managers either shared misinformation about the program or demonstrated that they were 
unaware of important aspects of SNAP implementation at farmers markets.  A manager, for 
example, might have lacked knowledge of the infrastructure or oversight required to implement 
the program.  By contrast, 60% of managers demonstrated an informed knowledge of the 
program and were aware of the personnel or technology requirements to accept SNAP at 
markets.  Interestingly, lack of informed knowledge did not stop some from making decisions 
about SNAP.  Four market managers, for example, stated a clear disinterest in accepting SNAP.  
Yet of the four, three demonstrated a distinct lack of knowledge about the program.  
 
Market manager attitudes toward SNAP:  Despite the limited knowledge of SNAP, there was 
overwhelming market manager interest in accepting it: 80% of managers stated they were 
interested in looking into the program.  However, many at the same time talked at great length 
about various barriers to adopting the program.  Lack of information about the program and 
concerns about labor constraints, costs, and management capacity were frequently cited.  For 
example, one market manager stated she was “at capacity” already and had taken on as much 
responsibility as she could in a volunteer position.  

 
Progress toward Achievement of Measurable Outcome 2  
High Readiness Markets Targeted for Follow-Up.   MIFMA contacted by phone the nine 
market managers that were identified as “strongly interested” through the qualitative interview.  
We have also mailed them information about food assistance programs and personally invited 
them to take advantage of MIFMA’s trainings, technical assistance and resource materials.  
 
The nine market managers identified as strongly interested in SNAP acceptance represent 81 
specialty crop producers who would directly benefit from the potential of increased sales 
through accepting SNAP benefits.  The original goal for this measurable outcome was to have 
five markets representing 25 specialty crop producers work toward Bridge Card acceptance for 
the 2013 season.  If MIFMA were to provide training and technical assistance to only five 
markets on the list of nine highly interested markets, a minimum of 36 specialty crop producers 
will be reached.  This number alone exceeds our original goal.  
 
Consultation Initiated.  As of the end of October 2012, one market has requested individual 
consultation with MIMFA’s Food Assistance Partnership.  In addition to the nine strongly 
interested markets, MIMFA mailed additional resources to six other markets to provide them 
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with more information about accepting food assistance benefits. Technical assistance and 
planning processes will continue with any markets that initiate the implementation process and 
may include referrals to additional information about SNAP acceptance and in-person 
consultation between the market manager and MIFMA staff.  All markets will be contacted again 
in early 2013 when MIFMA’s annual online training for markets beginning to implement SNAP 
acceptance is scheduled.  Each will be invited to attend the online training and their progress 
towards implementing the program will be assessed again at that time.  
 
Whether market managers face constraints to SNAP acceptance or lack knowledge of the 
program, MIFMA sees an opportunity to work with these managers, of which 80% (regardless of 
knowledge of the program) stated they were interested in hearing from MIFMA.  Those who lack 
information, face barriers, or both, are possible candidates to work with MIFMA to determine if 
SNAP acceptance is the right decision for their markets.  For some, better information and 
technical assistance can overcome their perceived barriers.  For other markets there may be 
constraints that are difficult to overcome that are essential to offering a SNAP program at their 
market.  MIFMA’s efforts to follow up with and offer consultation to interested markets directly 
addresses this barrier at the market level.  MIFMA hopes that responding to market managers’ 
lack of knowledge about SNAP will lead to more managers being willing and ready to implement 
the program.  
 
Program Adoption Initiated.  To the best of our knowledge, none of the twenty markets visited 
for this project have begun the formal process of applying to the USDA Food and Nutrition 
Service (FNS) for authorization to accept SNAP benefits, the first step in implementing a SNAP 
program at their market.  This is a long-term measure that will be available at the start of the 
market season in 2013.  
 
3.4. Progress toward Measurable Outcome 3 
The final measurable outcome is to increase the overall value of SNAP benefits redeemed at 
farmers markets to more than $1 million by 2013.  This is a long-term goal and will be obtained 
by having more markets implementing SNAP programs.   

 
Approximately $890,000 in SNAP benefits was redeemed at Michigan farmers markets in 2011.  
Progress toward this measurable outcome is forthcoming, as data will be available after the 
close of this project in 2013.   
 
BENEFICIARIES 
Specialty crop producers and market managers interviewed for this project benefitted from this 
study during the site visits. They learned about food assistance programs and MIFMA’s 
potential to help build the market capacity needed to accept food assistance benefits. Long-term 
benefits of this study remain to be seen and largely depend on market managers’ future actions.  
If five of the nine highly interested markets implement SNAP programs, at least 36 specialty 
crop producers would be able to accept payment from SNAP clients.  Producers would have the 
potential to take in a share of the more than $890,000 per year in SNAP sales at Michigan 
farmers markets (estimated from 2011 figures; the actual figure may be higher in 2013).  
 

Performance Goal 3: Overall increase in food assistance benefits redeemed at 
farmers markets across the state in 2012 
Measurable Outcome 3:  Reach more than $1 million in SNAP benefits redeemed at 
Michigan farmers markets annually 
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This study has helped MIFMA understand the barriers and constraints that producers and 
markets face when it comes to SNAP acceptance, while also identifying the next markets that 
can be targeted for individual consultation. This research has helped determine how best to help 
specialty crop producers benefit from food assistance programs while simultaneously advancing 
the organization’s strategic plan, which includes more widespread SNAP acceptance at farmers 
markets in the state of Michigan.     

 
LESSONS LEARNED 
This applied research and educational project resulted in visits to 20 farmers markets that 
currently do not accept SNAP benefits. The work revealed: 
• There is high interest among specialty crop producers and market managers to 

accept SNAP benefits. 
• Both producers and market managers identified a number of barriers that currently 

limit their interest and ability to do so, including:  
• No knowledge or misinformation about SNAP programs at farmers markets  
• Administrative burden 
• Implementation costs 
• Lack of appropriate infrastructure 
• A central terminal model appears to be the most effective way to overcome the perceived 

barriers for most of the specialty crop producers.  Eighty-two percent of specialty crop 
producers that were in favor of SNAP stated they would participate if the market handled 
program administration.  This lessens the burden on specialty crop producers and allows 
more producers to be represented while minimizing the transaction costs of undertaking the 
administrative aspects of the program.  Achieving this outcome in the long run will require 
work to 1) educate market managers on the possibilities of adopting a central terminal model 
and 2) assist them in the formal process of adopting this program.  

• Even with a central terminal model, a SNAP program may not be a good fit for some 
farmers markets.  MIFMA can work to overcome knowledge barriers by providing 
information and offering mentoring and consultation, but other constraints that 
markets face are real and impact a market’s capacity to adopt new programs.  For 
example, 50% of market managers interviewed are working as volunteers.  Labor 
and constraints on administrative capacity may be a challenge at such markets.   

• For future Food Assistance Partnership work, it is essential to have conversations 
with managers and producers that provide insight to each market’s individual 
circumstance. In-depth conversations will help MIFMA determine their knowledge of 
and readiness to accept food assistance programs.  

CONTACT PERSON 
Dru Montri, Director, MIFMA 
East Lansing, MI 48824 
517-432-3381 
dru@mifma.org 
 
ADDITIONAL INFORMATION 
In this section: Table 4:      

Table 5:     
Market Manager Survey   
Specialty Crop Producer Survey  
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Table 4: Source and Definition of Baseline Indicato rs for Outcome 1: Understanding of 
SNAP Program by Specialty Crop Producers Interviewe d at Farmers Markets 
Indi cator  Source  Definition  
Aware of 
Program 

Survey 
question 
 

• Yes, has heard of program 
• No, has not heard of program 
• Already accepts the program benefits 

Knowledge  
of Program 

Qualitative 
question  

• Has informed knowledge of program: Expressed informed 
understanding of how SNAP functions at farmers markets (e.g., knew 
of technology involved, possibility of a central token redemption 
system at market level).  

• Does not have informed knowledge: Expressed lack of understanding 
about program (e.g., unaware SNAP can be redeemed at farmers 
markets, has misinformation about the program or admits ignorance). 

Attitude 
toward 
Program 

Qualitative 
question 

• Favorable opinion of SNAP acceptance at farmers markets 
• Mixed opinion of SNAP acceptance  
• Opposed to SNAP acceptance  
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Table 5: Outcome 2 Indicators for Increasing SNAP A cceptance at Farmers Markets  
Time Period  Indicator  Indicator 

Type 
Source  Definition  

Short-Term 
 

Market Manager 
Awareness of Bridge Card 
Program  

Baseline Survey 
question 

• Yes, market manager has heard of the program 
• No, market manager has not heard of the program 
• Market already facilitates the program 

 Market Manager 
Knowledge of Bridge Card 
Program at Farmers 
Markets  

Baseline Survey and 
qualitative 
questions 

• Has Knowledge: Expressed informed understanding of how SNAP currently 
functions at the majority of farmers markets. Knew about technology involved, 
or knew about the possibility of token redemption system at market level. Knew 
about personnel requirements.  
• Has no Knowledge or Misinformation: Expressed lack of understanding 
about the program and its requirements; had misinformation about accepting 
SNAP benefits.  

 Attitude Toward Adopting 
Bridge Card 

Baseline Survey 
question 

• Positive: Interested in learning more from MIFMA about SNAP acceptance 
• Negative: Not interested in learning more from MIFMA about SNAP 
acceptance 

Medium-Term Number of “High 
Readiness” Markets 
Targeted for MIFMA 
Follow-up 

Progress Survey 
question and 
qualitative 
questions 

• High Readiness Market: Manager has shown interest and has taken 
initiative to look into SNAP acceptance through conversations with vendors or 
parent organizations, researching the program, or contacting MIFMA for 
information or consultation 
• Medium Readiness Market: Would like to accept, but cites barriers to doing 
so; has not taken initiative that would place him/her in ‘strong interest’ category 
• Not Targeted: Explicitly stated that the market is not interested in accepting 
Bridge Cards in 2013 

 Number of Markets 
Requesting Consultation on 
How to Adopt Bridge Card 
Program for Market 

Progress Qualitative 
questions 

• MIFMA has contacted interested markets with information about accepting 
food assistance benefits 
• Manager has contacted MIFMA and requested additional information and/or 
an individual consultation 

Long-Term Completes Formal Process 
to Adopt 

Progress Qualitative 
questions 

• Market has successfully completed the process of implementing a SNAP 
program and is accepting SNAP benefits during the 2013 market season  
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Market Manager Survey 
Q1 Hi, my name is ______. I am working with the Michigan Farmers Market Association 
(MIFMA) to better understand what it is going to take to have more farmers markets accepting a 
broader range of food assistance programs.  Your market is located in a Michigan county that 
currently has no farmers markets accepting the Bridge Card, so you have been selected as one 
of twenty market site visits we will make this season. This research project is funded by a 
Specialty Crop Block Grant, so during our market visits we hope to interview you and all of the 
vendors growing and selling specialty crops here today.  Specialty crops are primarily 
horticultural crops like fruits, vegetables and plants.  I'll make sure to talk with all of the other 
vendors as well, so they are aware of why I am here and why I am only able to interview 
specialty crop producers.  With your permission, I'd like to ask you about twenty questions and 
then spend some time interviewing the vendors here.  It should take about 15-minutes of your 
time.  If at any time you need to handle market business, we can take a break and I can come 
back later. 
Are you comfortable with me recording our conversation? 
Yes   No   
 
Q2 Audio Recording Number  
Q3 Interviewer 
Q4 Farmers Market Number 
Q5 Market Manager's Name 
Q6 How long has this market been operating?  Enter number of years. 
Q7 Okay, so it started in ______?  Enter the year it started. 
Q8 How long have you been managing this market?  Enter the number of years. 
Q9 Have you always managed this market?  Yes No Answer If: Have you always managed this 
market?  No Is Selected 
Q10 So how many market managers has this market had in the past?  Enter the total number of 
PAST market managers, do not include the market manager you are interviewing. 
Q11 Are you? 

Q12 Are there other people that help you with market operation? 
Yes ____________________    No ____________________ 
Answer If: Are there other people that help you with market operation? Yes Is Selected Q13 
Approximately how many people do you have help you each market day? Enter total number  
Q14 Are the people that help you: 

o Volunteer ____________________ 
o Paid ____________________ 
o Combination of Volunteer and Paid ____________________ 

Q15 Are you the primary decision-maker for the market? 
o Yes ____________________ 
o No ____________________ 

Q16 Do you have a governing body like a Board of Directors or a market committee?  
o Yes ____________________ 
o No ____________________ 

 Volunteer vs. Paid Part Time vs. Full Time Seasonal vs. Year Round 

 Volunteer Paid Other Part Time Full 
Time Other Seasonal Year-

Round Other 

Market 
Manager o  o o o  o  o  o  o  o  
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Q17 Does your market have written rules/policies? 
o Yes- Request a copy ____________________ 
o No ____________________ 

Q18 Does the market have a sponsor or parent organization?  
o Yes ____________________ 
o No ____________________ 
o Other ____________________ 

Q19 Does your market receive grant support? 
o Yes 
o No 

Answer If: Does your market receive grant support? Yes Is Selected 

Q20 What types of grants have you received? What other types of financial support do you have 
to run the market?  Enter time on recording.  
Answer If:  Does your market receive grant support?  No Is Selected 

Q21 What other types of financial support do you have to run the market?  Enter time on 
recording.  
Q22 Who manages your market's finances?  Enter time on recording.  
Q23 As I mentioned, MIFMA is interested in learning more about the barriers and constraints 
markets face when it comes to accepting food assistance programs.  My last set of questions 
address this topic.  There are three federally funded food assistance programs that farmers 
markets can participate in, and one new privately funded incentive program.  Have you heard of 
these programs?  

 Awareness of Programs 

 Yes No Already Accept 

WIC Project FRESH o  o  o  

Market FRESH- In the past, this program was 
called Senior Project FRESH. 

o  o  o  

SNAP- The Supplemental Nutrition Assistance 
Program. In the past, it was called the Food 
Stamp Program. In Michigan, benefits are 

distributed on a Bridge Card. 

o  o  o  

Double Up Food Bucks o  o  o  

Enter Time on Recorder o  o  o  

 
Q24 Now show them what the currency looks like (WIC Project FRESH coupon, Market FRESH 
coupon, Bridge Card, DUFB token).  Do you recognize these forms of currency that can be 
accepted at farmers markets? 

 Recognition of Programs 

 Yes No Already Accept 

WIC Project FRESH o  o  o  

Market FRESH- In the past, this program was called Senior 
Project FRESH. 

o  o  o  

SNAP-  The Supplemental Nutrition Assistance Program.  In 
the past, it was called the Food Stamp Program.  In Michigan, 

benefits are distributed on a Bridge Card. 
o  o  o  

Double Up Food Bucks o  o  o  

Enter Time on Recorder o  o  o  



48 
 

Q25 Has anyone asked the market to accept Bridge Cards?  If so, who? 
• No ____________________ 
• Yes, vendors ____________________ 
• Yes, shoppers ____________________ 
• Yes, community partners ____________________ 
Q26 Are you interested in learning how your market can accept? 

 Interest in Programs 

 Yes No Already Accept 

WIC Project FRESH o  o  o  

Market FRESH- In the past, this program was 
called Senior Project FRESH. 

o  o  o  

SNAP- The Supplemental Nutrition Assistance 
Program. In the past, it was called the Food 
Stamp Program. In Michigan, benefits are 

distributed on a Bridge Card. 

o  o  o  

Double Up Food Bucks o  o  o  

Debit and Credit Cards o  o  o  

Enter Time on Recorder o  o  o  

 
Q27 What's preventing you from accepting Bridge Cards?  Accepting Bridge Cards requires that 
the market have the ability to process electronic payments because the Bridge Card is like a 
debit card.  It also requires that the market apply for permission to accept these benefits and be 
responsible to USDA Food and Nutrition Service for doing so correctly.  Finally, it requires that 
the market have the staffing, technology and/or utilities, accounting and management capacity 
in place to manage the process.  Probes: Costs, staffing, financial responsibility and 
management, technology, training, awareness, bad reputation, politics, philosophical.  Alternate 
Question for Market Managers that are aware of programs and express interest in accepting 
them:  What you are most concerned about regarding implementing food assistance programs?  
OR What would make you more comfortable about implementing food assistance programs?  
Probe: What do you think would be the most challenging aspect of accepting food assistance 
benefits? 
 
Q28 Here at your farmers’ market location, do you have? 

 Utilities Available 

 Yes No Don't Know 

Electricity o  o  o  

A landline telephone line o  o  o  

Wireless internet connection o  o  o  

 
Q29 Here at your farmers market location, do you have?  

 Cell Phone Access 

 
Yes, The 

market does 
Yes, I do 

personally 
No 

An iPhone or iDevice o  o  o  

Android Phone o  o  o  

 
Q30 Here at your farmers market location, do you have cell phone service? 



49 
 

o Reliable- What carrier? ____________________ 
o Limited- What carrier? ____________________ 
o None ____________________ 
o Other ____________________ 

Q31 Do you know that MIFMA provides training and technical assistance for markets that are 
interested in accepting food assistance benefits?  

o Yes ____________________ 
o No ____________________ 

Q32 Do you want Amanda from MIFMA to follow-up with you with more information on how your 
farmers market can accept Bridge Cards at your market(s) in 2013?  

o Yes ___________________ 
o No ____________________ 

Answer If: Do you want Amanda from MIFMA to follow-up with you with…  Yes Is Selected 
Q33 Verify phone and email contact information.  
Q34 Gender 

o Male 
o Female 

Q35 Do you mind telling me what year you were born? 
Q36 Finally, may we contact you at a later date if we have any further questions?  

o Yes 
o No 

Answer If: Finally, may we contact you at a later date if we have an... Yes Is Selected 
Q37 Verify phone and email contact information  
Q38 Is there someone in addition to you that we should talk to about the history of this market? 

 
Specialty Crop Producer Survey 

Q1 Only interview vendors who are selling at least one of the following specialty crops: fruits, 
tree nuts, vegetables or herbs and spices.  Hi, my name is _______.  I am working with the 
Michigan Farmers Market Association (MIFMA) to better understand what it is going to take to 
have more farmers markets accepting a broader range of food assistance benefits.  This is one 
of twenty farmers markets we are visiting.  This research project is funded by a Specialty Crop 
Block Grant, so during our market visits we hope to interview you and all of the other vendors 
growing and selling specialty crops here today.  With your permission, I'd like to ask you about 
twenty questions.  It should take about 10-minutes of your time.  If at any time you need to 
handle market business, we can take a break and I can come back later. Are you comfortable 
with me recording our conversation? 
• Yes   No 
 
Q2 Audio Recording Number 
Q3 Interviewer 
Q4 Farmers Market Name 
Q5 Specialty Crop Producers Name 
Q6 I want to begin with some general questions about your farm.  What is the name of your 
farm business? 
Q7 In what city is your farm located? 
Q8 And, what is the zip code there? 
Q9 Do you grow the specialty crops that you are selling today? 
• Yes, We grow all of the products we sell 
• Yes, We grow some of them and we also buy some of them to resell 
• No 
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Q10 Are you the owner or someone who makes business decisions for the farm for which you 
are selling today? 
• Yes ____________________ 
• No ____________________ 
Q11 How long have you been farming?  Enter number of years. 
Q12 Okay, So you started in?  Enter the year they started farming. 
Q13 Do you own the land that you farm? 
� Yes, we own all the land we farm ____________________ 
� Yes, we own some of the land but we also rent/lease/borrow ____________________ 
� No, we rent/lease/borrow ____________________ 
Q14 How much land in total do you own/rent/lease/borrow?  Enter the number of acres; or 
square feet.  Be sure to identify the unit. 
Q15 How much land do you have in production?  Enter the number of acres; or square feet.  Be 
sure to identify the unit. 
Q16 How much land do you have in the production of specialty crops?  Enter the number of 
acres; or square feet.  Be sure to identify the unit. 
Q17 About how many different specialty crops do you grow?  Enter the number of different 
crops.  Here we are looking for the number of different species, not varieties.  For example, 
tomatoes count as one crop.  If they grow 20 different varieties of tomatoes, it is still one crop. 
Q18 What percentage of your household income comes from farming? 
� 0-25% ____________________ 
� 26-50% ____________________ 
� 51-75% ____________________ 
� 76-99% ____________________ 
� 100% ____________________ 
� Don't know ____________________ 
� Declined to Answer ____________________ 
Q19 I want to continue with some general questions about your participation in the market.  How 
long have you been selling at this market?  Enter the number of years. 
Q20 Why did you choose this market? Enter time on recorder.  Probes: Management style and 
policies, governance structure, community support, vendor mix, customer base, economic 
factors, other reasons 
Q21 At how many farmers markets, including this one, do you currently sell? 
 
Q22 Do you have other sales outlets as well?  For example restaurants, CSA, wholesale to 
grocery stores, etc. 
� Yes ____________________ 
� No ____________________ 
Q23 As I mentioned, MIFMA is interested in learning more about food assistance programs at 
farmers markets.  My last set of questions address this topic.  There are three federally funded 
food assistance programs that farmers markets can participate in, and one new privately funded 
incentive program.  Have you heard of these programs?  

 Awareness of Programs 

 Yes No Already Accept 

WIC Project FRESH �  �  �  

Market FRESH- In the past, this program was called 
Senior Project FRESH. 

�  �  �  

SNAP- The Supplemental Nutrition Assistance 
Program.  In the past, it was called the Food Stamp 
Program.  In Michigan, benefits are distributed on a 

�  �  �  
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Bridge Card. 

Double Up Food Bucks �  �  �  

Enter Time on Recorder �  �  �  

 
Q24 Now show them what the program looks like (WIC Project FRESH coupon, Market FRESH 
coupon, Bridge Card, DUFB token). Do you recognize these forms of currencies that can be 
accepted at farmers markets?  

 Recognition of Programs 

 Yes No Already Accept 

WIC Project FRESH �  �  �  

Market FRESH- In the past, this program was called 
Senior Project FRESH. 

�  �  �  

SNAP- The Supplemental Nutrition Assistance 
Program.  In the past, it was called the Food Stamp 
Program.  In Michigan, benefits are distributed on a 

Bridge Card. 

�  �  �  

Double Up Food Bucks �  �  �  

Enter Time on Recorder �  �  �  

 
Q25 Do you want to talk more about your experience accepting food assistance benefits?  Enter 
time on recorder.  
Q26 (If they sell at other farmers markets or venues)  Do you accept Bridge Cards, credit cards 
or debit cards at any other market or venues? 
� Yes - Indicate where ____________________ 
� No ___________________ 

 
Answer If: (If they sell at other farmers markets or venues)  Do you ... Yes - Indicate Where Is 
Selected 
Q27 What do you or these venues use to accept electronic payments? 
� Point of Sale Device (please specify) ____________________ 
� Smartphone App (please specify) ____________________ 
� Centralized market token system (please specify) ____________________ 
� Don't know ____________________ 
Q28 Do you or your farm own? Check all that apply. 
� iPhone 
� iPod Touch 
� iPad 
� Android Phone 
� Other cell phone 
� None 
� Don't know 
Q29 While you are here at the market do you have reliable cell phone service? 
� Reliable- What carrier? ____________________ 
� Limited- What carrier? ____________________ 
� No Service ____________________ 
� Other ____________________ 
Q30 Do you ever have market shoppers ask whether you accept Bridge Cards? 
� Yes- Probe further ____________________ 
� No ____________________ 
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� Don't know 
 
Q31 Are you a member of the Michigan Farmers Market Association?  
� Yes ____________________ 
� No ____________________ 
� Don't know 
Q32 Do you mind telling me what year you were born? 
Q33 Enter Gender of the Specialty Crop Producer 
� Male 
� Female 
Q34 Finally, may we contact you at a later date if we have any further questions? 
� Yes 
� No 
Answer If: Finally, may we contact you at a later date if we have an... Yes Is Selected 
Q35 Verify phone and e-mail contact information 
 
 
 
MDARD PROJECT 5 - Export Seminar:  How to Use Free Trade Agreements to Bring the 
Central American Market Closer to You - FINAL 
 
PROJECT SUMMARY 
The purpose of the Tapping into the Central American Market seminar was to increase specialty 
crop producers and processors’ understanding of the export opportunities in the Central 
American market.  The seminar focused on helping Michigan specialty crop companies add 
value to their product through exporting into Central American markets through education; in 
regional demographics, CAFTA-DR Free Trade Agreement (FTA) overview, documentation of 
origin, tariff schedules and H.S. codes.  The seminar also highlighted the increased 
opportunities for specialty crops due to the CAFTA-DR FTA. 
 
This project was timely due to recent reports from USDA which have indicated that the HRI 
segments in Guatemala and Honduras are growing significantly, and both countries have a 
growing middleclass.  This project was important to the specialty crop industry because 
processed fruits and vegetables have great opportunity for export to the region due to the zero 
duty because of the FTA. 
 
The seminar was promoted to specialty crop producers and processors.  We ensured that 
funding was used to solely enhance the competitiveness of eligible specialty crops.  The 
participation of non-specialty crop companies was funded by other project partners and 
sponsors.     
 
This project was not funded by any other Federal or State grant program. 
 
PROJECT APPROACH 
MDARD International Marketing Program hosted the Tapping into the Central American Market 
seminar to inform Michigan specialty crop companies of emerging export opportunities in the 
Central American region. 
 
We partnered with the Food Export Association of the Midwest & Van Andel Global Trade 
Center to ensure all specialty crop participants received extensive, yet detailed, information on 
Central American exporting and the FTA.  The information delivered was important; assisting 



53 
 

participants in making an informed decision when choosing to export to the Central American 
region.  
 
A speaker that is an expert on Central American markets was brought in to address the 
participating specialty crop companies.  The cost of the speaker was covered by specialty crop 
block grant dollars.  All other costs associated with the seminar were covered by our project 
partner, Food Export Association of the Midwest and other industry sponsors. 
 
The Van Andel Global Trade Center provided the meeting space for the seminar.  The Food 
Export Association of the Midwest covered expenses for an export specialist to talk about how 
to complete an export sale.  Specialty crop block grant funding covered the $1000 cost of the 
Central American expert speaker.  Industry sponsors covered the cost of beverages and meals 
during the seminar.  (Food Export does receive some federal funding.) 
 
The seminar was held in Grand Rapids, Michigan on June 28, 2012.  MDARD organized and 
oversaw communications and event planning with our project partners.  Recruiting was done 
through e-mails from MDARD’s database of Michigan companies, in addition to follow-up phone 
calls.  
 
GOALS AND OUTCOMES ACHIEVED 
The goal of this project was to familiarize specialty crop companies with the opportunities in 
Central America and the CAFTA-DR region for exports due to the growing demand for specialty 
crop products in the Central American region. 
 
A PowerPoint presentation was given, as well as additional handouts distributed, in order to 
educate specialty crop businesses on the FTA and Central America exports opportunities for 
specialty crop products.  
  
Our goal of five specialty crop producers and companies was met, with five specialty crop 
companies having registered for the seminar.  Additionally, each company completed an 
evaluation at the completion of the seminar.  The evaluations confirmed that three participating 
specialty crop companies are now interested in exploring export opportunities in the Central 
American region as a result of this seminar.  
 
Following the seminar, a total of four participating specialty crop companies continued to 
explore exporting possibilities and processes by way of seminars, webinars and additional 
exporting events.  One participating company went on to meet one-on-one with a Guatemalan 
buyer during a Midwest buyer’s mission.   
 
BENEFICIARIES 
The specialty crop companies that participated in the seminar benefited from attending because 
of the increased knowledge they received about export opportunities for specialty crop products 
in Central America due to the FTA. 
Beneficiaries Include: 
Belle Harvest Sales, Inc.    Hausbeck Pickle Company  
Joshua Tree Products, LLC   Mackinaw Management  
Michigan Fresh Marketing  
 
 
LESSONS LEARNED 
Through this seminar, we learned that there is interest within Michigan’s specialty crop 
companies to take advantage of the emerging export opportunities in Central America.   
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In 2011, U.S. agricultural exports to Central America totaled more than $3.7 billion, a 29% 
increase from the previous year.  Michigan food and agriculture exports to Central America and 
the CAFTA-DR region totaled approximately $19 million in 2011. 
 
There continues to be beneficial export opportunities to Central American for Michigan specialty 
crop companies.  The interest expressed by participating companies during this seminar is an 
encouraging sign of the upcoming increase and continuation of the exporting of Michigan 
specialty crop products to Central America.   
 
In addition, MDARD also learned the value in partnering with other export-focused 
organizations.  The project partners for the seminar helped attract additional specialty crop 
participants and provided valuable exporting information.   
 
CONTACT PERSON 
Jamie Zmitko-Somers, MDARD 
International Marketing Program Manager 
Phone: 517-241-3628 
E-mail: zmitkoj@michigan.gov  
 
ADDITIONAL INFORMATION            
Photos from the seminar are on the Final Report to MDARD. 
 
“Tapping into the Central American Market”      Seminar Evaluations Summary 
Four Evaluations turned in out of five registered specialty crop attendees. 
1. Do you plan on exploring export opportunities in the Central American region as a result of 

the information you received during the seminar? 
Yes: 4 100%  No: 0 0% 
 
How did you learn about this workshop? (some chose multiple answers) 
Department of Ag staff:  2 25% 
Department of Ag (General):  1 25% 
Food Export  1     25% 
 
Does your company currently export? Yes: 4 100%  No: 0 0% 
 
Please provide a description of your expectations for this session: 
“To learn more about exporting” and similar responses: 3 (75%)  
“To learn more about Central America” and similar responses: 1 (25%) 
 
Overall, were your expectations met?  Yes:  3  /  75%          One company did not answer. 
 
Please rank the following items using the scale provided (1 = poor, 5 = excellent) 
Please rank the following items on a scale of 1-5. Do you believe this seminar provided you with 
information to: 
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Was the time allotted for the workshop sufficient? 
Yes: 4, 100% 
 
What specific areas would you like to see covered in more depth? 
“Certificates of origin, terms of sale” 
Labeling, government certifications, safety assessments, best way to ship small shipments 
overseas.  
 
What recommendations or general comments do you have on the seminar? 
 “All very informative” 
 “Great info to help our company to pursue business in Central America, very informative” 
 “Presentations were good, clear, easy to understand.  Helpful.  Debbie’s slides and handouts 
were dark and difficult to read.” 
 
 
 
MDARD PROJECT 6 – Updating Michigan’s Specialty Cro p Marketing:  Promotional 
Brochure and Banners - FINAL  
 
PROJECT SUMMARY 
The Michigan Department of Agriculture & Rural Development (MDARD) recognized the need to 
update its Michigan specialty crop marketing and promotional materials, as current materials 
contained out-of-date statistics, visual design and information.    
 
Brochure:  MDARD previously developed and printed (using SCBG funds, #12-25-B-0795) a 
specialty crop industry brochure for industry use and promotion.  This brochure included 
information on the major specialty crops grown in Michigan.  The last printing of this brochure 
was in September of 2010, and 3,000 copies were printed.  Supplies have been depleted, and 
information in the brochure was in need of updating.   
 
Banners:  This project provided much needed updates to Michigan’s two promotional specialty 
crop banners that are regularly used at domestic and international trade shows and events in 
order to promote all of Michigan’s specialty crop industries.  The previous promotional banners 
were outdated and ineffective. 
 
PROJECT APPROACH 
MDARD worked closely with LKF Marketing to develop and execute the new trade show 
banners and updates to the brochure.  In addition, Michigan specialty crop groups and 
associations were contacted for logo images for use on the trade show banners, and for 
updated industry information and statistics to be used for the updating of the brochure. 
 

Pre-event Planning (dates/times) 4.5 
Location of Workshop 5 

Meeting Flow and Productivity (Program Execution) 4.75 
Quality of Contacts or Information 4.75 

Reference Materials 4.5 
Cost/benefit Returns to Company 4.5 

Increase your knowledge of exporting 4.5 
Fully utilize Food Export’s programs and services 4.5 

Food Export’s overall performance 3.5 (one company did not answer) 
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GOALS AND OUTCOMES ACHIEVED 
The primary goal of updating the Michigan Specialty Crop brochure was to continue to bring 
awareness of the variety of specialty crops grown in Michigan, as well as provide contact 
information for those specialty crops.  From this brochure, buyers and consumers are able to 
easily reference any specialty crop grown in Michigan.  These brochures were distributed at the 
Michigan Fruit and Vegetable Show, National Restaurant Show, Michigan Restaurant Show, 
Midwest Buyers Missions, Food Marketing Institute, Grocers Shows and to Fruit, Vegetable and 
Plant inspectors, and other events throughout Michigan.   
 
Impressions of the banners over time will be in the tens of thousands.  (See above examples.)  
The two new banners were highly visible at a minimum of four trade shows and events during 
the 2013 Fiscal Year.  
 
MDARD informally surveyed as many as 20 participants during the Making It in Michigan trade 
show in Lansing.  Of those questioned, attendees showed a significant interest in Michigan 
specialty crops as a result of the new banner.  Additionally, the revised banner images with new 
specialty crop commodity logo displays made some surveyed attendees admit that they did not 
know so many specialty crops grew in Michigan.  As the new trade show banners continue to be 
used in domestic and international trade shows, MDARD is confident to see a 50% increased 
awareness of Michigan specialty crops of participants. 
 
Of those visitors interested in the brochure, MDARD staff will also informally survey a minimum 
of 20 show/event visitors per show/event about the information contained in the brochure, 
overall impressions, what new specialty crop information they hoped to learn, and their primary 
interest in specialty crops (educator, grower, processor, chef, etc.).  Of those surveyed, our goal 
is to increase awareness of specialty crops by 50% of those surveyed. 
 
BENEFICIARIES 
The brochure benefits Michigan’s specialty crop industry by serving as a reference point for 
those interested in learning more about the industry and gaining access to specific crop 
information.  The updates to this brochure and to the trade show banners expands awareness 
of Michigan specialty crops at the various trade shows and events where MDARD and Michigan 
specialty crop businesses participate.  Indirectly, all Michigan specialty crops benefit from this 
project by exposure at high traffic events. 
 
Examples from shows where the specialty crop banners have been used:  
 
-  NRA Show 2012, with more than 1,800 exhibitors and tens of thousands of attendees 
-  FMI 2012, the food retail industry’s most-attended conference and exposition in North 
America.  More than 12,000 professionals from 90 countries were in attendance 
- 15th Americas Food and Beverage Show Trade, more than 7,041 attendees from 97 countries, 
1,941 international attendees 
Numbers above were obtained from the show website.  
 
LESSONS LEARNED 
Upon updating the specialty crop brochure and banners, MDARD learned the significant impact 
of current and visually effective promotional materials.  An updated banner boosted traffic to 
MDARD exhibit space, and increased interest and awareness of Michigan specialty crops.  
Likewise, the updated brochure reinforced the variety and dependability of Michigan specialty 
crops.  Graphic design also coordinated the look of the brochure and banner.  This was 
appealing not only to those attending the shows but also pleased our specialty crop industry 
groups showing the additional uniformity. 
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CONTACT PERSON 
Nancy Nyquist 
Michigan Department of Agriculture & Rural Development  
Phone: 517-241-4381 
E-mail: NyquistN@michigan.gov   
 
ADDITIONAL INFORMATION 
Please see brochure and printed image of the trade show banners.   
Brochure:  http://www.michigan.gov/documents/mda/MDA_Crops_Brochure_low-
resolution_324586_7.pdf 
Banner:  
http://www.michigan.gov/documents/mdard/MDARD__AgD_Bearss_SpecialtyCropsBanner_408
976_7.pdf 
 
 
 
 
MDARD PROJECT 7 – An Update to Growing Michigan’s F uture:  A Guide to Marketing 
Your Michigan Food and Agriculture Products - FINAL  
 
Project Summary 
To date, a 14-question survey has been conducted of producers and individuals who previously 
received copies of the Marketing Guide in 2010 and 2011.  The survey was distributed free of 
cost via SurveyMonkey.com.  The survey aimed to gather information of the effectiveness of the 
Marketing Guide for specialty crop businesses, as well as receive suggestions for additional 
content and/or over all improvements.   
The Department’s plan was to survey recipients of the Original Edition of the Guide, not the 
Updated version.  Staff have completed the planned activities and gathered as much data as 
was available regarding increased production and/or profitability of specialty crops resulting 
from the release of the 2010 edition of the Guide.   
 
Meetings were held with MDARD’s Food and Dairy Division in order to organize the necessary 
changes to the regulatory and licensing sections of the Marketing Guide as a result of changes 
to Michigan’s Food Law.  
 
The purpose of this project was to revise the Growing Michigan’s Future: A Guide to Marketing 
Your Michigan Food and Agriculture Products marketing guide.  The guide was developed as a 
resource for Michigan farmers, processors, distributors, and food groups to learn about 
opportunities for marketing their specialty crop products and to learn from other entrepreneurs in 
the food and agriculture industry through examples of their success.  The initial copies of the 
Marketing Guide produced in 2010 were fully distributed.  This project funded the production of 
additional copies of the Marketing Guide for continued outreach to assist Michigan specialty 
crop entrepreneurs in growing their businesses.  
Changes to Michigan’s Food Law called for changes to the regulatory and licensing sections of 
the Marketing Guide.  The Michigan Department of Agriculture & Rural Development’s Food and 
Dairy Division contributed $5000 to cover this and other content and future distribution of the 
guide that is not specifically related to specialty crops.   
In addition, new website addresses and online locations of listed resources, changes to 
organizations’ names and contact information, and the need to improve graphics and images, all 
made an update to the Marketing Guide necessary. 
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Updates were also made to the Marketing Guide’s supplemental PowerPoint presentation to be 
used in outreach efforts by staff of the Michigan Department of MDARD. 
 
PROJECT APPROACH 
MDARD staff, and industry partners and experts, were given PDF copies of the Marketing Guide 
for edit and review.  A total of 15 reviewers edited the Marketing Guide for necessary revisions 
and outdated information.  An online survey, distributed free of cost via SurveyMonkey.com, 
was sent to individuals who received copies of the Marketing Guide in 2010 and 2011.  Of the 
17 individuals who completed the survey, 70.6% found the guide to be helpful in expanding or 
establishing their business.  The suggestions for improvements received via the survey 
responses were also considered and incorporated into the updates when appropriate.     
All edits were kept on a master guide, which was sent to LKF Marketing, MDARD’s creative 
agency, for actual edits.  MDARD and LKF underwent two rounds of edits prior to finalizing the 
updates of the Marketing Guide. 
 
GOALS AND OUTCOMES ACHIEVED 
Upon completion of the updates, 500 CD copies and 100 assembled binders of the Marketing 
Guide were created.  Strategic outreach activities were planned with MDARD employees, 
including continuous distribution of the guide by department field specialists who interact with 
these entrepreneurs and business owners on regular basis. 
The survey resulted in information from several specialty crop producers who stated that the 
guide was helpful to them in considering strategies for expanding markets for their products.  
Here is a list of some of the specialty crop companies that responded to the survey: 
The Purple Peeper  - vegetables 
Tower Hill Farm, LLC  - organic apples and vegetables 
Willowbrook Farm, LLC - vegetables 
Our Kitchen Table - produce 
DL Farms LLC – farm market/ greenhouse 
Flower Essence LLC – fresh produce/ flowers 
Most of those responding were unable to provide concrete data regarding increases in sales of 
their specialty crop, due to the fact that changes in marketing plans are slow to implement and 
to measure effect.  We fully anticipate that these specialty crop businesses will continue to use 
the Guide and its recent updates over the next several years to improve the competitiveness of 
their businesses.   MDARD does not have plans to formally re-survey the recipients of the 
Marketing Guide.  Of the 17 individuals who completed the survey, 70.6% found the guide to be 
helpful in expanding or establishing their business. 
 
BENEFICIARIES:            
Beneficiaries of the updated Marketing Guide include 600 Michigan specialty crop 
entrepreneurs and business owners who will find key information in the guide regarding starting, 
sustaining, or growing their food and agriculture related business.  This knowledge will assist 
the specialty crop entrepreneurs and business owners in making good business decisions to 
create new economic activity in the agri-food sector.  MDARD staff will also benefit by being 
able to efficiently respond to questions from stakeholders and other partner agencies servicing 
specialty crop producers. 
 
LESSONS LEARNED:           
We have learned that it takes some time before increases in production and profitability for 
specialty crop producers can be measured from a specific activity.   Michigan specialty crop 
businesses have had great interest in the Marketing Guide.  Requests for CDs and hard copies 
of the Marketing Guide continued to come into the office throughout the entire updating process.  
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The continuous interest in the Marketing Guide let MDARD staff know that the updates were 
necessary and desired by Michigan specialty crop entrepreneurs and business owners.  
 
The continued interest in the Marketing Guide also showed MDARD that farms and specialty 
crop start-ups continue to be developed across the state.  Specialty crop entrepreneurs and 
small business owners are in need of resources and information that will help guide them 
toward business success.  We have found great interest in the Guide from our partners in 
economic development who have greater numbers of staff around the state to work with 
companies to take full advantage of the Guide.  Examples would be the Michigan State 
University Product Center, the Small Business and Technology Development Centers and food 
inspectors who have regular contact with specialty food producers. Training meetings were 
attended in 2013 to increase the distribution of the Guide to entrepreneurs, funded by the 
Michigan Department of Agriculture & Rural Development.   
 
We have found that it is important to work with other partners to provide resources for the 
ongoing outreach and updating of the Marketing Guide, in particular to provide funds to cover 
the non-specialty-crop material.   
  
CONTACT PERSON:            
Linda Jones, Program Manager  
Michigan Department of Agriculture & Rural Development 
Phone: 517-373-9789 
E-mail: JonesL9@michigan.gov  
 
ADDITIONAL INFORMATION 
Below is a sample of some survey questions. 
In which format would you prefer to receive future updated versions of the Marketing Guide? 
Binder 35.3%  
Loose pages 23.5%  
CD 5.9% 
Downloaded PDF from MDARD website 35.3%  
 
As a specialty crop business owner, did you find the Marketing Guide helpful? 
Yes 88.2%    No 11.8%  
 
As a result of the information provided in the Marketing Guide, were you able to 
establish/expand your business? 
Yes 70.6%    No 29.4%  
 
Were there any areas in the Marketing Guide where the information you were seeking was not 
provided? 

- No  
- It would be nice to have some sort of chart outlining type of product and regulatory 

agency without having to go through each section individually 
- Affordable advertising  

Did the Marketing Guide provide helpful information in directing you to state and/or local 
licensing requirements? 

- No had info prior to getting guide  
- I am a vendor selling raw, unprocessed food, in small volume so there are less licensing 

requirements. 
- Somewhat it could always be made easier however I understand how government works 

it can be complicated. 
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Did you find the Marketing Guide helpful in understanding packaging requirements? 
Yes 88.2%    No 11.8%  
 
Are you interested in receiving an updated version of the Marketing Guide? 
Yes 94.1%  
No 5.9%  
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 MDARD PROJECT 8 – Training in Sparkling Wine Produc tion – FINAL 
 
PROJECT SUMMARY 
Sparkling wine is an important component of the growing Michigan wine industry.  Out of 450 
wines entered in the annual Michigan Wine and Spirits Competition in August 2012, there were 
27 sparkling wine entries.  The American Society for Enology and Viticulture / Eastern Section 
held its annual conference in Michigan in July 2012, with a one day international symposium 
targeted to members of the wine industry from around the world, on the last day of the 
conference.  Sparkling wine experts from California and the UK were featured speakers.   
Michigan State University was the conference host organizer, and the Michigan Grape and 
Wine Industry Council assisted in planning the conference.  The SCBG dollars provided a 
discount of the cost of attendance for Michigan attendees to enable them to participate in this 
unique educational opportunity.  Attendees were asked to complete a survey in the weeks 
following the symposium to evaluate the benefits that they received from attending.  
 
PROJECT APPROACH 
It is a long term goal of the Michigan Grape and Wine Industry Council to encourage the 
expansion of sparkling wine production in Michigan, as Michigan’s climate is well-suited to 
sparkling wine grape production.  The purpose of this project was to increase attendance at the 
International Sparkling Wine Symposium, July 2012 in Traverse City, MI by members of the 
Michigan wine industry and Michigan State University support personnel for the Michigan wine 
industry by providing a discount of the cost of participation.  By increasing attention to this 
segment of the wine industry, MDARD and the Council planned to stimulate new interest in 
more industry members becoming active in sparkling wine production and increasing the skills 
of existing sparkling wine producers.  The regular full cost registration fee is $125 per person, 
which is a barrier to participation for some smaller producers.  By offering a registration discount 
of $75 per person we expected to increase attendance by Michigan winery personnel by 50%.  
Projections were for 70 Michigan industry representatives to participate; therefore the target was 
to have at least 105 attendees from Michigan.  From prior experience with educational events of 
this kind, we believed that offering this form of discount structure would significantly increase 
participation.  Attendees had the opportunity to discuss with a colleague, the information that 
they receive during and after the educational event, increasing the implementation rate of new 
practices.  
 
GOALS AND OUTCOMES ACHIEVED 
The symposium was a success with over 150 registrants and speakers from the U.S., Canada, 
France, and England.  The registration subsidy did not stimulate as great an increase in 
attendance as initially projected.  A survey of attendees (Survey Monkey) and phone calls to 
those who might have attended but chose not to, helped to determine the benefits attendees 
received from attending the symposium and provided insights as to why others chose not to 
attend.  As a key partner in this activity, Michigan State University made significant contributions 
to the success.   
      
Goal  1.  More Michigan wine grape growers and winemakers will have increased knowledge 
about the production of sparkling wines, as measured through self-reporting in a post-event 
survey. 

a. Increase the number of Michigan winemakers and wine grape growers incorporating new 
techniques in sparkling wine production into their business operations to increase 
production volumes and product quality and reduce costs. 
Outcome:  The number of Michigan attendees at the symposium was not as high as 
expected.  At the time the project was approved by USDA, Michigan State University 
expected 70 Michigan attendees at the symposium and the Michigan Grape and Wine 
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Council had a goal to increase this attendance to 105 people.  Only 30 Michigan 
representatives attended, so the budget allocated for the registration subsidies was not 
fully expended.   
 

b. 75% of symposium attendees will respond in a post-event survey that they intend to 
incorporate knowledge learned in their grape growing or winemaking business. 
 
Outcome:  The number of respondents to the post event survey was only 12, lower than 
expected.  Phone calls were made to attendees to encourage them to complete the survey 
online, but MDARD staff were unable to gather additional responses.  The Program 
Manager of the Michigan Grape and Wine Industry Council made phone calls to two 
attendees to gather their input and also to four individuals who did not attend the 
symposium to determine why they did not attend.  Reasons for not attending the 
symposium were varied and included poor timing of the symposium (busy summer season 
in the Michigan wine industry), conflicts with family vacations, and lower priority for 
sparkling wine in their product portfolio.  
    

c. Five participants will indicate that they plan to increase their production of sparkling wine 
or wine grapes for sparkling wine as a result of attending the symposium.  
 
Outcomes: 
The survey responses demonstrated that those who did attend the symposium found it 
beneficial to their businesses, and the knowledge that they gained will impact the sparkling 
wine industry in Michigan.  Complete survey results are available from the Michigan 
Department of Agriculture & Rural Development.  The following highlights were reported: 
 

1. Most attendees (83%) stated that their primary goal in attending the symposium was “to 
learn about best practices in grape growing and/or winemaking from other regions”.  
Secondary goals were reported as “networking with other vintners and growers” and “to 
taste sparkling wine from different producers”. 

2. 100% of the respondents “agreed” or “strongly agreed” that the symposium met their 
goals.  Respondents found particularly valuable the winemaker speakers from U.S. wine 
regions and a research presentation by a researcher from England.  

3. 92% of the grower and winemaker respondents indicated that they would change their 
practices as a result of attending the symposium.  Growers indicated that they would plan 
to adjust their vineyard management practices for grapes destined for sparkling wine 
production, as described in the “best practices” outlined by speakers at the symposium.  

4. 50% of the respondents (6) indicated that they expected to increase their production of 
grapes or wine for sparkling production, in the next five years.  The target outcome in the 
initial grant proposal was for five producers to indicate an expected increase in production. 

5. Only 1/3 of the respondents (4) indicated that the registration subsidy positively influenced 
their decision to attend the symposium.  

6. Information was gathered on how the symposium could have been improved.  This 
information will be forwarded to Michigan State University for future workshops of this kind 
for the Michigan wine industry.  

 
BENEFICIARIES 
Michigan’s winemakers and wine grape growers benefited from the symposium.  Due to the 
collegial nature of the Michigan wine industry, we expect that the lessons learned by industry 
personnel and MSU extension staff will be spread through one on one interactions in the 
months following the symposium.  
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It is a long term goal of the Michigan Grape and Wine Industry Council to encourage the 
expansion of sparkling wine production in Michigan, as Michigan’s climate is well-suited to 
sparkling wine grape production.  The experience of administering this Specialty Crop Block 
Grant activity will assist in determining future actions by the Council to support this objective.  
 
LESSONS LEARNED 
The Michigan Grape and Wine Industry Council confirmed that there is interest in increasing 
sparkling wine production volume and in modifying production practices to ensure quality to 
meet rising world standards among Michigan winemakers and grape growers.  We also learned 
that for a specialized topic such as sparkling wine production, there are a limited number of 
people in the Michigan wine industry who will attend a symposium of this type, even when 
reduced registration rates are available.  
 
CONTACT PERSON 
Linda Jones, Program Manager 
Michigan Grape and Wine Industry Council 
jonesL9@michigan.gov 
517-373-9789 
 
ADDITIONAL INFORMATION 
Sparkling Wine Symposium agenda – July 19, 2012 – Traverse City – American Society of 
Enology and Viticulture/ Eastern Section 
 
 
 
 
MDARD PROJECT 9 – Developing New Markets for Wine M ade from Michigan Grapes and 
Other Fruit -   FINAL 
 
PROJECT SUMMARY            
Michigan’s wine industry is growing at a rapid rate, with the number of wineries growing by 10% 
per year and sales increases contributing to increased market share for Michigan wines in 
Michigan.  The Michigan Grape and Wine Industry Council (MGWIC), a program within the 
Michigan Department of Agriculture & Rural Development, has recognized there is a need to 
explore opportunities for expanding marketing efforts through research and promotional 
activities, to increase awareness of wine made from Michigan grapes and other fruit. 
 
The purpose of this project is to conduct market research to explore new domestic and 
international markets for wines made from Michigan grapes and other fruit, to expand the 
economic impact of the industry through new markets.  In addition to research activities, 
execution of two new projects providing increased access to national markets will stimulate 
interest in visiting Michigan wineries and vineyards. 
 
PROJECT APPROACH:           
Exporting Michigan Wines - Research was conducted by an MGWIC intern, gathering 
information on the basic guidelines, requirements and trends currently present in exporting 
wine.  Additional research and information was also gathered by MGWIC staff.  The most 
valuable findings were compiled and summarized for a report entitled An Introduction to 
Exporting Michigan Wines.  A tri-fold brochure was created by MGWIC staff to present the 
information within the report to interested wineries and industry insiders in an easy-to-reference 
and attractive manner.   
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Invitations to join a webinar were sent to Michigan wineries and grape growers via the MGWIC’s 
industry newsletter and MDARD agriculture export Twitter account.  Direct email invitations 
were also sent to Michigan wineries that had previously expressed interest in exporting.  
MGWIC staff invited a representative from the U.S. Alcohol and Tobacco Tax and Trade Bureau 
(TTB) to be a presenter at the webinar.  During the webinar, the presenter reviewed the federal 
U.S. requirements for exporting wine, and explained the paper work and certificates that must 
be completed and received.  (Note that the webinar was originally scheduled for October 30, but 
was postponed to November 8 due to scheduling complications for the TTB speaker due to 
Hurricane Sandy).  
 
Upon completion of the webinar, the Exporting Michigan Wines brochure and a PDF copy of the 
webinar’s PowerPoint presentation were sent to all webinar participants.  The brochure and 
presentation were also linked in an industry e-newsletter, distributed to more than 600 recipients 
with connections to the Michigan grape and wine industries.  
 
Michigan Wines into the Midwest Market 
Research was conducted regarding existing marketing opportunities, including distributors, wine 
clubs and key retailers in the Chicago market.  MGWIC staff contacted wineries that have 
expanded into the Chicago market and those interested in expanding into the market, to 
discover which outlets would be most valuable for Michigan’s industry.  The MGWIC program 
manager and promotion specialist travelled to Chicago to meet with key contacts who could 
assist with gaining access for Michigan wines into the Chicago market.  Those individuals 
provided additional information and contacts that MGWIC staff can use in the future.  
 
Michigan Wineries on “America’s Wine Trails” app an d Travel Michigan’s trip itinerary 
feature 
One-year subscription to America’s Wine Trails was purchased, which entitles the MGWIC to a 
listing on the website and in the mobile application.  Content was submitted and posted to the 
website: www.americaswinetrails.com.  Basic listing information for all of Michigan’s wineries 
was submitted for the mobile application “America’s Wine Trails”.  Application is available for 
Android and iPhone. 
 
Content was submitted to Travel Michigan for development of visitor itineraries that include 
visits to wineries using locally grown grapes and other fruit for a new “Trip Planner” feature on 
michigan.org.  New website and Trip Planner were launched September 12, 2012. 
 
GOALS AND OUTCOMES ACHIEVED:         
Exporting Michigan Wines 
Goal: Provide comprehensive information on the basic guidelines, requirements and trends 
currently present in exporting wine.  
 
Outcomes: 

• A report was created, summarizing the steps required for Michigan wineries to sell wine 
internationally. 

• A webinar that summarized the information contained in the report was presented to two 
wineries, four wine grape growers and six other members of the industry. 

• A printed brochure was produced that summarizes the information contained in the 
report.  We will continue to distribute the tri-fold brochure at future Michigan Grape and 
Wine Council meetings.  It is available on the website at 
http://www.michiganwines.com/docs/Industry/mi_wineexport_brochure.pdf 
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• St. Julian winery began marketing in China. 
 

Michigan Wines into the Chicago Market 
Goal:  Identify opportunities to increase the availability of Michigan wines in the Chicago market 
by identifying key distributors, wine clubs and retailers.  
 
Outcomes: 

• Online research was conducted by an intern to determine opportunities for marketing 
Michigan wines to the Chicago market. 

• The MGWIC program manager and promotion specialist travelled to Chicago to meet 
with key contacts who can assist in gaining access for Michigan wines into the Chicago 
market. 

• Five Michigan wineries have new contracts for wine distribution in the Chicago market, 
as a result of MGWIC staff meeting with two distributors. 

• Traffic to michiganwines.com increased 10% between July 2012 and December 2012, 
compared to the same timeframe in 2011; traffic to one page on the site specifically for 
buying and selling Michigan wine grapes increased 15% during the same timeframe. 

• Sales of Michigan wine in Michigan increased 12% from 2011 to 2012. 
• It was determined that it is not possible to track through publicly available data sources, 

wine shipments from Michigan into other Midwest states, which would have assisted in 
tracking industry growth in other states.  

 
Michigan Wineries on “America’s Wine Trails” app an d Travel Michigan’s trip itinerary 
feature 
Goal:  Contribute information about the state’s vineyards and wineries to nationally recognized 
web and mobile outlets, in an effort to increase national awareness and visitors to wineries 
using locally grown grapes and other fruit. 
 
Outcomes: 

• One-year subscription to America’s Wine Trails entitles the MGWIC to a listing on the 
website and in the mobile application.  Content was submitted and posted to the 
website: www.americaswinetrails.com.  America’s Wine Trails | Plan a Wine Trip in USA 
| Local US Wineries | Wine Trails USA RSS2 Feed    http://americaswinetrails.com/feed  

• Basic listing information for all of Michigan’s wineries was submitted for the mobile 
application “America’s Wine Trails”.  Application is available for Android and iPhone. 

• Content was submitted to Travel Michigan for development of visitor itineraries that 
include visits to wineries using locally grown grapes and other fruit for a new “Trip 
Planner” feature on michigan.org   http://www.michigan.org/Rss/tm/Default.ashx.  New 
website and Trip Planner were launched September 12, 2012. 
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BENEFICIARIES:                  
Four wine grape growers benefited directly from the webinar; however, all wine grape growers 
in Michigan (more than 250) are the ultimate beneficiaries of these activities.  An increase in 
sales of wine made from Michigan grapes will result in an increased demand for their product. 
Over time, increased demand may also lead to a higher price paid for Michigan wine grapes 
 
LESSONS LEARNED:           
The report and webinar about exporting Michigan wines succeeded at MGWIC’s goal of 
educating interested Michigan wineries and grape growers on the export process and 
requirements.  The research conducted for the report and webinar also assisted in identifying 
expanding wine markets throughout the world.  
 
While promoting the webinar, MGWIC learned that it is common for Michigan wineries and 
grape growers to lack the technology or high-speed internet access needed to effectively attend 
a webinar.  MGWIC observed that the tri-fold brochure and PowerPoint presentation slides were 
good alternative handouts for those interested in the information but unable to attend the 
webinar. In the future, MGWIC will continue to offer alternative methods for distributing wine 
exporting information in addition to webinars.  In addition, many valuable export resources and 
assistance services were located and passed on to interested Michigan wineries and grape 
growers via the report, presentation and brochure.  
 
Research conducted to learn about the Chicago market assisted in identifying significant 
marketing opportunities available to Michigan wineries.  By travelling to Chicago, MGWIC staff 
identified key retailers, restaurants and distributors that are interested in increasing the 
presence of Michigan wines in that market.  Staff also learned that one-on-one meetings with 
these key retailers, etc., greatly increased their interest in Michigan wines, and provided an 
interaction that allowed for additional exchange of information.  For example, staff learned of 
wine-related events that are open to Michigan wineries where they can gain access to affluent 
consumers in the greater Chicago area and encourage them to visit the wineries and vineyards 
in Michigan.  Staff also learned of websites, traditional media, and social media that are critical 
to reaching the Chicago market, and identified points of distribution for “Michigan Wine Country” 
magazine, which provides information about traveling to Michigan wineries and vineyards. 
 
MGWIC staff learned that there is no reliable method of tracking sales of Michigan wine in other 
states, so it may be difficult to determine the increase of sales in other states.  
 
By subscribing to America’s Wine Trails, and contributing content to the Travel Michigan visitor 
itineraries, MGWIC has received additional unexpected promotional opportunities and exposure 
on both websites. 
 
CONTACT PERSON:           
Linda Jones  - Executive Director 
Michigan Grape and Wine Industry Council   
Phone: 517-373-9789 
E-mail: JonesL9@michigan.gov  
 
Jamie Zmitko-Somers – Manager 
International Marketing Program  
Phone: 517-241-3628 
E-mail: ZmitkoJ@michigan.gov  
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ADDITIONAL INFORMATION:          
An Introduction to Exporting Michigan Wines report  

An Introduction to Exporting Michigan Wines 
November 8, 2012 

Michigan Department of Agriculture & Rural Development  
 

In 2011, U.S. wine exports reached a record of $1.39 billion in winery revenues, a 21.7% increase from 2010. The socio-economic 
changes taking place throughout the world have impacted the future growth possibilities of U.S. wine exports. In direct correlation, Michigan 
wineries are at an advantage. As Michigan wines are becoming increasingly known, respected, and requested throughout the U.S., other 
countries continue to look to the U.S. for current trends to follow.  

The Michigan Department of Agriculture & Rural Development’s International Marketing Program and the Michigan Grape and Wine 
Industry Council has observed an increased interest and demand in the exporting of Michigan wines.   

Why Export?  There are currently 94 commercial wineries on more than 2,600 acres of wine grape vineyards in the state. Michigan 
wineries account for approximately 5,000 Michigan jobs, and more than $190 million in payroll. The growth of the Michigan wine industry has 
had a significant impact on our state’s economy, creating jobs; attracting tourism; and more recently, attracting foreign dollars interested in 
importing U.S. wines overseas. Exporting Michigan wines will continue to strengthen and diversity our economy.  

Exporting Michigan wines will also serve as an advantage to local wineries by, providing an opportunity to increase sales and profits; 
establishing a diversified revenue source; and securing customer bases in newly emerging markets.  

Where to Export? Opportunities to export Michigan wines are emerging across the globe. From Latin America to the United Kingdom, 
there has been steady increase in the importation of U.S. wines. In 2010, the six countries listed below accounted for 73% of the value of 
U.S. wine exports. 

Canada  - 27% 

The United Kingdom - 21% 

Hong Kong - 8% 

Japan - 7% 

Italy - 6% 

Germany - 4% 

                      Source: U.S. Wine Industry – 2011, U.S. Dept. of Commerce   
In addition, the U.S. has experienced a major increase in wine exports to Hong Kong, China, Singapore, Switzerland, and Poland. 

Hong Kong in particular has shown immense interest in U.S. wines, as it continues to emerge as an Asian wine hub. Wine is often seen as 
fashionable, healthy and a status symbol to Asian consumers. U.S. wine exports to Hong Kong rose from $19.1 million in 2008 to $78.1 
million in 2010.   

The Asian markets represent great trade opportunity for U.S. wineries. This increased interest is a result of the strong urbanization 
trends, discretionary income increases, and the socio-economic growth developing in the area. China’s fast growing middle- and upper-class 
supports the continued growth and interest in future wine consumption trends.  

How to Export? The U.S. Federal Alcohol and Tobacco Tax and Trade Bureau handles export documentation and certification for U.S. 
wine producers. Michigan wineries interested in exporting must obtain a Federal Permit with TTB to export wine. There are no fees for 
obtaining a Federal Permit. 

Wineries may utilize a broker or importer to assist with the transaction and gatherings of necessary documents.  
Once the decision to, and location to, export has been made, wineries or broker should contact the TTB for specific guidance as to the 

proper documentation and exporting regulations required for the importing country. For questions regarding the Export Certificate Program 
please contact the TTB International Trade Division at (202) 453-2260, or by email at exportcertificates@ttb.gov. 

Below is a list of documents often required in order for alcohol beverage products to be imported into a foreign market.  
o Certificate of Free Sale  
o Certificate of Origin and/or Age 
o Certificate of Health 
o Certificate of Sanitation 
o Certificate of Authenticity  
o Sanitary Statement/Certificate  
o Certificate of Manufacturing Process 

 
These export certificates are not the actual permits to export. The certificates listed above are documents that attest to certain 

facts regarding the wine that is being exported. For example, a Certificate of Free Sale confirms that the wine being exported was made in 
accordance with U.S. winemaking practices and is freely available in the U.S. marketplace.  

Each shipment of wine being exported requires a separate export certificate. One certificate can cover several different wines, as long 
as all the wines are in the same shipment. Keep in mind, a number of countries have unique certificate requirements. Additional certificates, 
labeling, or lab analysis may be required by the importing country.   

Export Resources  For additional information on exporting wine, please review the following resources.  
Alcohol and Tobacco Tax and Trade Bureau – Exportin g Alcohol Beverages from the U.S. 
Federal export requirements may vary depending on what product is being exported, whether the exporter is also the producer of 
the product, and/or whether the product is being exported taxpaid or without payment of tax.  It is important to understand the 
varying requirements as they may apply to your particular situation. 
www.ttb.gov/itd/exporting_alcohol.shtml 
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Alcohol and Tobacco Tax and Trade Bureau – Export D ocuments and Certificates The TTB assists industry members 
seeking to export their products by providing various export certificates or documents that are often required in order for alcohol 
beverage products to be imported into a foreign market.  
www.ttb.gov/itd/exporting_documents.shtml 
 
Alcohol and Tobacco Tax and Trade Bureau – Internat ional Import/Export Requirements Guide  
The TTB Import/Export Requirements Guide offers exporters a wealth of information on international import requirements for 
various countries for beer, wine, and distilled spirits.  The guide includes information on licensing, labeling, and taxation 
considerations.   
www.ttb.gov/itd/exporting_alcohol.shtml 
 
Export.gov  
Export.gov brings together resources from across the U.S. Government to assist American businesses in planning their 
international sales strategies and succeed in today’s global marketplace. 
www.export.gov/index.asp 
 
Export-Import Bank of the United States 
The Ex-Im Bank is the official export credit agency of the United States, with a mission to assist in financing the export of U.S. 
goods and services to international markets. 
www.exim.gov/index.cfm 

 
Michigan Department of Agriculture & Rural Developm ent, International Marketing Program  
The MDARD International Marketing Program has a variety of export resources to assists with export education, promotional and 
marketing opportunities, and more. Contact for more information about the export helpline and reimbursement program. 
Access the MDARD’s New Market Developer, an electronic newsletter with information on export development programs and 
opportunities. 
www.michigan.gov/agexport 
 
Michigan Economic Development Corporation STEP Prog ram  
Assist small- to medium-sized businesses diversify their customer base and enter new global markets; helping companies launch, 
expand and enhance exporting opportunities. 
http://www.michiganadvantage.org/STEP/ 
 
Small Business Administration – SBA Export Library  
SBA provides loan, grant, and insurance information for small businesses interested in exporting.  
www.sba.gov/category/navigation-structure/starting-managing-business/managing-business/exporting-importing 
 
USDA Foreign Agricultural Services 
The FAS provides intelligence and analysis on foreign market opportunities, production forecasts, export marketing opportunities, 
and monitors changes in policies affecting U.S. agricultural exports and imports.   
www.fas.usda.gov 

 

Exporting Michigan Wine  
Tri-Fold Brochure   
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SUB-RECIPIENT PROJECTS          
PROJECT TITLE   
Lakeshore Environmental, Inc. – Wastewater Freeze C rystallization Feasibility Study – FINAL 
(tables/graphs included) 
 
PROJECT SUMMARY 
Freeze crystallization and fractional melting are phenomena that occur when chemicals are dissolved 
in water, affecting the temperature at which the solution freezes and melts.  A pilot-scale experiment 
was completed during the winter of 2010/2011 to test the applications of these phenomena to the 
treatment of wastewaters generated by processors of specialty crops in Michigan.  It was theorized 
that by using snow-making equipment to make artificial snow from wastewater, and allowing the snow 
to melt naturally, high-strength wastewater could be isolated from low-strength wastewater, thereby 
reducing wastewater management costs for processors of specialty crops during winter months.   
 
The data generated during the study indicate that wastewater constituents are vertically mobile in 
snow consisting of natural and artificial snow (made from wastewater) when air temperatures are 
below freezing.  The data also indicated that snow containing wastewater does not melt 
homogenously, and that meltwater strength (with regard to oxygen demand and chemical load) from 
the pilot-scale system was relatively high during periods of sustained sub-freezing air temperatures.  
Fractional melting of snow containing wastewater constituents is the proposed mechanism. 
 
Empirical investigation observations indicate that meltwater specific conductivity is an indicator of 
meltwater oxygen demand.  It is being proposed that Michigan specialty crop processors could 
capitalize on the fractional melting phenomenon and this observation to improve the cost efficiency of 
wastewater management during winter months.  This could be accomplished with freeze 
crystallization and fractional melting by isolating high-strength meltwater (i.e., wastewater requiring 
additional treatment) from low-strength wastewater.  The study has implications for managing 
traditional wastewater irrigation systems for winter operation, as the study data indicates that the 
melting of snow containing frozen wastewater may be somewhat self-regulating with respect to the 
release of wastewater constituents in meltwater.  The data indicate that when snow melting rates are 
high, meltwater strength is low; and when melting rates are low, meltwater strength is high. 
Study Objective 
The purpose of the project described in this report was to evaluate the feasibility of using freeze 
crystallization and fractional melting (FC&FM) wastewater treatment methods to treat specialty crop 
processing wastewater in Michigan.   
Background 
Specialty crop processing wastewater is generated by cutting, coring, pitting, peeling, blanching, 
cooling, juicing, rinsing, and fluming fruits and vegetables within processing facilities.  Figure 1.3 
illustrates a generalized flow schematic typical of Michigan specialty crop processors.  
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Figure 1.3  
 
Generalized Wastewater Flow of Specialty Crop Proce ssors 
Processors who discharge wastewater to groundwater (via irrigation) or surface waters are 
responsible for maintaining compliance with Michigan Department of Environmental Quality (DEQ)-
enforced wastewater quality regulations.  Regulations that pertain to the volume and quality of 
discharged wastewater generally control processor-specific wastewater management costs.  Many 
specialty crop processors are subject to regulations that establish maximum concentrations, in units of 
mass per volume (e.g., mg/L) of discharged wastewater constituents. Many processors are also 
regulated with maximum loading rates, in units if mass per acre per unit time, of wastewater 
constituents (e.g., pounds/acre/day).  For example, a processor may be permitted to discharge 
wastewater with a maximum phosphorus concentration of 1.0 mg/L.  Concurrently, the processor may 
not be permitted to discharge more than 70 pounds of phosphorus per acre per year. 
Wastewater Management Challenges 
To comply with regulations, processors utilize a variety of treatment methods.  A processor may utilize 
a biological wastewater treatment system to remove organic material from wastewater (to comply with 
loading rate limits), and concurrently utilize a chemical wastewater treatment process to remove 
phosphorus from wastewater (to comply with a concentration limit).   
Discharging Wastewater to Groundwater 
For many specialty crop processors, discharge to groundwater via spray irrigation, subsurface 
irrigation, or soil infiltration is the preferred discharge method.  Discharging wastewater to 
groundwater is often the preferred discharge method for specialty crop processors in consideration of 
the following: 
 

� Discharging wastewater to groundwater can recharge groundwater resources. 
� Reusing process wastewater on-site for the irrigation of harvestable crops can promote crop 

yields and reduce costs associated with irrigating and fertilizing. 
� Regulated chemical constituents that are present in the wastewaters of specialty crop 

processors can be effectively and efficiently treated within the soil of well-managed 
wastewater irrigation fields. 

� For many processors, recycling wastewater on-site is the most cost-effective discharge 
method. 

� The geographic location of many Michigan specialty crop processors is prohibitive of 
discharging to surface waters and municipality-maintained treatment works. 

Processing Facilities specialty crops marketable specialty 

crop products 

potable water 

wastewater 

Wastewater Treatment 

wastewater 

Wastewater Discharge 
System 
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Experiment Design 
The experiment described in this report was designed to generate data that would facilitate an 
evaluation of using FC&FM methods by specialty crop processors to minimize or reduce wastewater 
management costs and protect water resources.  The hypothesized FC&FM process that the 
experiment was designed to test is described below: 
1)  Aerosolization of wastewater when air temperatu res are below freezing.  Pressurized 

wastewater is discharged such that the wastewater becomes an aerosol.  
2)  Sublimation.  Some aerosolized wastewater immediately sublimates, and becomes water vapor. 
3)  Crystallization of water.  Water particles crystallize (freeze), and fall as snow.    
4)  Precipitation of salts, nutrients, metals, and organic material.  Poorly-soluble salts, nutrients, 

metals, and organic material is not incorporated into water as it freezes  Rather, this matter 
precipitates as solids, and is incorporated into the snow pack as particulate matter.   

5)  Snowpack aging.  The snowpack undergoes physical and chemical changes, resulting from daily 
to seasonal fluctuations in temperature, humidity, precipitation, and solar radiation.  

6)  Sublimation and melting.  The snow pack continues to sublimate, and one or more thaw events 
occur. When the thaw events occur, precipitates are left on the soil surface, and melted water 
infiltrates the soil.  When a thaw event occurs, the uppermost snow melts and infiltrates vertically 
through the snowpack, dissolving highly-soluble salts and entraining some particulates of poorly-
soluble compounds.  As such, the initial melt water (primary melt water) contains a 
disproportionately high chemical load.  

7)  Collection, treatment, and/or discharge of prim ary melt water (if necessary).  As noted 
above, the first portion of melt water from the snowpack contains a disproportionally high portion 
of the chemical load.  To meet certain discharge standards (especially those for sodium, chloride, 
and nutrients), the first fraction of melt water (i.e., primary melt water) may require collection and 
additional treatment and/or dilution prior to discharge.  Primary melt water can be collected with a 
drain system.  

8)  Discharge of secondary melt water.  After primary melt water is released from the snow pack, 
secondary melt water is anticipated to be relatively-low strength, as readily-soluble compounds 
were physically removed in the primary melt water.  This secondary melt water can be potentially 
discharged in-place, and the freeze crystallization discharge area can operate in the same manner 
as a rapid infiltration basin.  

9) Utilization of residue.  The non-soluble residue will contain precipitates of phosphorus and 
nitrogen compounds, as well as salts, oxides of metals, and organic solids.  The residue can be 
collected and marketed as soil amendment, or utilized in-place for field crop production and 
harvest during non-winter months.  

Previous Investigation 
Previous investigations sponsored by the Government of Alberta, Canada: Agriculture & Rural 
Development were completed in 1997 and 19983 to test the feasibility of a variation of the above-
described process for treatment of malting wastewater (i.e., wastewater from the production of 
alcoholic beverages), which has similar chemical characteristics as Michigan specialty crop 
processing wastewater.  Directly relevant to the study summarized in this report, the Canadian 
investigators documented and/or observed the following: 
� Significant nutrient and BOD removal from wastewater can occur with the FC&FM process. 
� Concentrations of constituents in freshly-made snow were higher than concentrations in 
system influent.  It was proposed that this was due to a net loss of water via sublimation. 

                                                
3 http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/agdex2416/$file/716h31.pdf?OpenElement 
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� Making artificial snow on irrigation areas where frost has not penetrated deeply (in the early 
winter) can insulate soils, preserving wastewater infiltration capacity.  Relatively uninhibited 
wastewater infiltration to soil reduces the likelihood for wastewater constituent precipitates to 
dissolve in meltwater, and be transported to the subsoil. 
� An insulating layer of artificial snow on areas where frost has penetrated deeply into soils can 
delay the thawing of soils in spring months, which can effectively inhibit wastewater infiltration. 
 
Water Quality Parameters 
The investigation detailed in this report focused on the treatment, removal, and/or chemical 
concentration of the following wastewater constituents or chemistry indicators: phosphorus (total), 
sodium (total), specific conductivity, inorganic nitrogen (ammonia, nitrite, and nitrate), chemical 
oxygen demand (COD), chloride, pH, biochemical oxygen demand (BOD), and dissolved organic 
carbon (DOC).  The significance of these analytical parameters is detailed below. 
Phosphorus (total) 
Phosphorus concentrations in discharged wastewater are regulated for wastewater discharges of 
Michigan specialty crop processors.  As a nutrient that stimulates plant and microbial growth in 
surface waters, phosphorus concentrations in surface runoff from irrigation fields is an 
environmental concern. 
Sodium (total) 
Sodium concentrations in discharged specialty crop wastewaters are regulated.  Compliance with 
regulations and/or discharge permit limitations regarding sodium concentrations can be problematic 
for Michigan specialty crop processors, especially those that make deliberate efforts to minimize 
water use in processing facilities, thereby concentrating wastewater without increasing mass 
loading.  
Specific Conductivity 
Specific conductivity is an indicator of the chemical strength of wastewater containing dissolved 
metals and other ions (e.g., sodium, phosphorus, chloride, etc…).  Because specific conductivity 
can be measured “in the field” as a general indicator of the chemical load contained in a 
wastewater, this parameter has significance for the real-time monitoring of engineered systems. 
Inorganic Nitrogen 
Inorganic nitrogen concentrations (as ammonia, nitrite, nitrate, and/or total inorganic nitrogen) are 
regulated for wastewater discharges of Michigan specialty crop processors.  Concentration-based 
and/or mass loading-based regulations/permit limits can be applied to inorganic nitrogen.  Because 
inorganic nitrogen is present in natural precipitation, the pilot-scale system was not closed with 
regarding to inorganic nitrogen.  Subsequently, this monitoring parameter had limited significance 
for monitoring the performance of the pilot-scale system. 
Chemical Oxygen Demand (COD) 
The COD of discharged specialty crop wastewaters (as a concentration or mass load) are not 
generally monitored for compliance monitoring purposes for discharges to groundwater.  The COD 
of discharges to surface water is typically monitored as required by regulation and/or discharge 
permit conditions.  COD is generally regarded as an excellent indicator of the overall oxygen 
demand of a wastewater because of the repeatability and consistency of laboratory analysis of this 
parameter. 
Chloride 
Concentration and/or mass loading regulations and/or permit limitations can be applied to the 
chloride in specialty processor wastewater discharges.  Chloride concentration limits can be 
especially problematic for Michigan specialty crop processors who deliberately concentrate 
wastewaters and discharge wastewaters to groundwater.  
pH 
The pH (i.e., ‘acidity’) of specialty crop wastewaters is regulated for all discharge types.  
Biochemical Oxygen Demand (BOD) 
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The BOD of discharged wastewaters is typically regulated or monitored for all types of specialty 
crop wastewater discharges in Michigan.  
Dissolved Organic Carbon (DOC) 
DOC concentrations are not generally monitored or regulated in wastewater discharges of specialty 
crop processor wastewaters.  For high-strength wastewaters (loosely defined as those with a BOD 
concentration greater than 350 mg/L), especially those with significant concentrations of simple and 
complex sugars (e.g., fruit juices), DOC concentrations can be interpreted as a proxy for BOD or 
COD.  Because DOC analysis provides superb resolution relative to BOD analysis, and laboratory 
methods are repeatable and consistent, DOC analysis has significance for the investigation detailed 
in this report.  DOC has special significance for monitoring land application treatment systems and 
discharges to groundwater, as DOC can be detected in groundwater at low concentrations, 
facilitating the performance evaluation of such systems in consideration of wastewater chemistry 
and groundwater chemistry data. 

Study Goals 
The goal of the study was to reduce wastewater treatment and management costs for processors of 
specialty crops by analyzing three (3) aspects of the wastewater freeze crystallization and fractional 
melting process.  For each aspect of the freeze crystallization process, the study was designed to 
answer specific questions, summarized below: 
 
Primary sublimation 
Are wastewater constituents concentrated when wastewater is made into snow? 
Do any wastewater constituents volatilize when wastewater is made into snow, resulting in a net loss 
to the atmosphere? 
 
Snowpack aging 
Are wastewater constituents vertically mobile within a snowpack consisting of natural and artificial 
(wastewater) snow? 
Are some wastewater constituents of concern more mobile than others? 
Is there evidence of fractional melting within the snowpack? 
 
Snowpack melting 
Chemically, does the snowpack melt homogenously, or preferentially? 
During a melt event, does the primary meltwater contain a disproportionate chemical load? 
 
PROJECT APPROACH 
METHODS -  Pilot Scale System Installation 
A pilot-scale freeze crystallization system was installed in Shelby, Michigan at a facility operated by a 
Michigan specialty crop processor.  A concrete, sloped, cherry-cooling pad was selected for the study 
due to its drainage characteristics and proximity to a wastewater drain and electricity.  Four (4), 50-
foot lengths of coupled 2-inch, schedule 40 polyvinyl chloride (PVC) piping were installed in the shape 
of a square.  A textured PVC geotextile was installed above the square forming a large impermeable 
surface, with the edges anchored by 50-pound bags of silica sand.   
 
In the downslope corner of the system, the geomembrane was punctured and a 2-inch diameter PVC 
pipe was installed and sealed into the bottom of the geomembrane, such that the invert of the pipe 
was installed at the lowest point of the system.  All liquid that exited the system drained through the 2-
inch pipe.  In-line with the drain pipe, a series of volumetric flow totalizers were installed to document 
the drainage of the system during melting events. 
 
The drain pipe emptied in a manhole/wet well that pumped to the on-site wastewater lagoon.  At the 
termination of the drainpipe, a 1-liter stormwater sampler was installed to collect meltwater samples.  
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The stormwater sampler was fitted with a float valve, such that subsequent to the filling of the 
dedicated sampling bottle, no additional water would be collected.  As such, the collected melt water 
samples were representative of the melt water at distinct sampling intervals. 
 
Immediately upstream of the termination of the drainage pipe, a specific conductivity datalogger was 
installed for a portion of the study.  The datalogger probe was installed approximately 1/8” higher than 
a weep hole, such that the logger conductivity readings were representative of recently-melted 
wastewater (and not stagnant melt water).  The specific conductivity of very low-rate (< approx. 0.2 
GPM) flows were not recorded. The entire drainage assembly, from the drainage pipe invert to the 
datalogger and sampling bottle, was heated with electric tape, to ensure the proper function of the 
datalogger and flow totalizers.   
 
Snow Making 
On four (4) events, snow was made from wastewater and discharged to the test area.  Wastewater 
was pumped from the on-site equalization lagoon, and transported via a plastic 200-gallon tank to the 
test area.  The wastewater used in the study was produced mainly from the processing of apples.  A 
grab sample of wastewater was collected prior to each snow-making event to chemically characterize 
the wastewater that was introduced to the system.  Immediately after snow making, a sample of fresh 
snow was also collected and analyzed.  Wastewater was discharged to the system in 200-gallon 
increments; the volume of wastewater discharged to the system was recorded for each event. 
 
Snow was made using an un-modified, commercially-available snowmaking system.  The system 
generally consisted of a trailer-mounted, diesel-powered air compressor, a gasoline-powered 
firefighting water pump, and a tripod-mounted snow making gun.  
 
Snowpack Sampling 
The composite snowpack consisting of both artificial and natural snow was sampled using two (2) 
distinctly different methods, described below: 

Pre-determined Depth Grab Sampling  
Samples were collected from the deepest snow within the system, and from a location where the 
snow depth was approximately 75% of the maximum depth.  At each sampling location, samples were 
collected at the maximum depth, mid-depth, and at the bottom of the snow pack.   

Deliberate Interval Sampling 
Snow samples were collected from deliberate intervals that were determined from the thickness of the 
observed alternating layers of natural snow and artificial snow.  At each sampling location, a 
composite snow sample was collected from each distinct snow layer, and submitted for laboratory 
analysis.  The physical characteristics, thickness, and depth of each snow layer were noted. 
 
Meltwater Sampling 
Samples of meltwater leaving the system were collected from the 1.0-liter stormwater sampler.  When 
sustained air temperatures were not above freezing, meltwater samples were collected at each snow-
making event, and were thus representative of the chemical character of the water that exited the 
system in relatively low volumes.  During melting events, meltwater samples were collected more 
frequently, and meltwater flow rates were recorded. 
 
Residuals Sampling 
Four grab samples of the residuals were collected subsequent to snowpack melting.  The samples 
were analyzed for wastewater constituents to determine their chemical character. 
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GOALS AND OUTCOMES ACHIEVED 
System Influent and Fresh Wastewater Snow Character ization 
Wastewater was made into snow and discharged to the system on four (4) occasions.  The chemical 
character of the system influent is summarized in Figure 3.1a.  The chemical characterization of fresh 
snow samples is summarized in Figure 3.1b. 
The chemical character of the wastewater introduced to the system on the four occasions was 
relatively consistent.  Similarly, the chemical character of the fresh wastewater snow sampled on all 
occasions was relatively consistent.  The data does not indicate that analyzed constituents were 
effectively volatilized by making wastewater into snow. 
 
Figure 3.1a: System Influent Characterization 

 
Figure 3.1b: Fresh Wastewater Snow 
Characterization

 
Snowpack Sampling 
The snowpack was sampled on four (4) occasions using two (2) different sampling methods.  During 
the first three (3) snowpack sampling events, snow samples were collected from pre-determined 
intervals that corresponded to the top of the snowpack, the middle of the snowpack, the bottom of the 
snowpack and/or a vertical composite of the snowpack.  On one (1) occasion, samples were collected 
at intervals as dictated by snow texture heterogeneities.  Distinct layers of snow were described and 
sampled.  Snow sample locations are illustrated below in Figure 3.2a.   
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Figure 3.2a: Snow Sampling Locations 
 
 
 
 

 
 
 
 
 
 
Pre-determined Interval Sampling 
Figure 3.2.b illustrates the distribution of wastewater constituents at pre-determined grab sampling 
depths.  On all sampling occasions, a significant fraction of wastewater constituents were detected in 
samples collected from the bottom of the snowpack.   
 
Figure 3.2b: Pre-Determined Depth Snowpack Sampling  Results 

 
 

 

A

B 

1/11/11 

 

A B 

1/17/11 

 

AB 

1/20/11 

 

A 
B 

2/3/11 

C 

D 

Pre-determined interval (i.e., max-, mid-, 
and min- depth) sampling  

Deliberate (i.e., dictated 
by snow texture) 

Plan View: Letters correspond to sample collection locations.  On all sampling 
events, location “A” corresponded to the deepest snow in the study area.  The 
darkened circle represents the location of the drain (i.e., the 50’x50’ study area 
was sloped to upper left corner of the above sketches). 
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Deliberate Interval Sampling 
Figure 3.2c illustrates the results of the deliberate interval sampling completed on February 3, 2011.  
The results are generally consistent with those from other snowpack sampling events.  Wastewater 
constituents were detected at significant concentrations throughout the snowpack, but were 
concentrated at the bottom of the snowpack and in snow layers that were visually identified as 
“artificial”.  
 
Figure 3.2c: Deliberate Interval Snowpack Sampling Results 
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Depth Above Ground at Location A 
(inches) Physical Description of Snow 

12-16 artificial snow 
8-12 natural snow 
6-8 artificial snow 
0-6 powder, large crystals, and slush 

 

 
 

Depth Above Ground at Location B 
(inches) Physical Description of Snow 

10-12 artificial snow 
0-10 powder, large crystals, and slush 

 

 
 

Depth Above Ground at Location C 
(inches) Physical Description of Snow 

6-7 artificial snow 
0-6 powder, large crystals, and slush 

 

 
Depth Above Ground at Location D 
(inches) Physical Description of Snow 

2-3 artificial snow 
0-2 powder, large crystals, and slush 

 
Meltwater Analysis 
Meltwater samples were collected during periods of sustained sub-freezing temperatures, and during 
two (2) melt events.  Figure 3.3 illustrates the temporal relationship between air temperatures, thaw 
events, snow making events, and meltwater sampling events. 
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Figure 3.3:  
Air Temperatures, Snow Making Events, Melt Events, and Meltwater Sampling 
 

 
 
Immediately subsequent to Melt Event #1, no appreciable snow, natural or artificial, was present in 
the study area.  Meltwater samples were not collected during Melt Event #1.  Two meltwater samples 
were collected during extended periods of sub-freezing air temperatures subsequent to Melt Event #1.  
Several samples were collected during Melt Event #2 and Melt Event #3.  Results are detailed below. 
 
Meltwater Samples Collected During Periods of Sub-f reezing Air Temperatures 
Two (2) meltwater samples were collected when sustained air temperatures were below freezing.  
Laboratory analytical results are detailed in Table 3.3.  The first meltwater sample, collected on 
1/17/11, was relatively high-strength (i.e, BOD= 500 mg/L, COD= 860 mg/L).  The sample collected 
three days later on 1/20/11 was significantly more dilute (i.e., BOD= 24 mg/L,  COD= 63 mg/L).  With 
respect to oxygen demand (BOD and COD), DOC, and total phosphorus, the two meltwater samples 
collected before melt events and during periods of extended below-freezing air temperatures were 
higher-strength than any meltwater samples collected during melt events. 
Table 3.3: Summary of Meltwater Analysis (non-melt events) 

Wastewater Constituent  1/17/2011 1/20/2011 
phosphorus, total (mg/L) 0.2 0.08 
sodium, total (mg/L) 60 11 
specific conductance (µs/cm) 650 210 
nitrate-N (mg/L) <0.10 0.28 
nitrite-N (mg/L) <0.10 <0.10 
ammonia-N (mg/L) 0.022 0.018 
COD (mg/L) 860 63 

Melt Event #1 

Melt Event #2 
[2/16/11-2/17/11] 

 

Melt  
Event #3 
[3/4/11] 

 

Meltwater Sample 
[1/17/11] 

Meltwater Sample 
[1/20/11] 

= Snow Making Event 
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chloride (mg/L) 30 <10 
pH 7.09 7.82 
BOD (mg/L) 500 24 
DOC (mg/L) 350 25 
TIN (mg/L) 0.022 0.3 

 
Melt Event #2 and Melt Event #3 
Several meltwater grab samples were collected during Melt Event #2 and Melt Event #3.  At each 
sample collection, a cumulative meltwater volume for the melt event was recorded.  Figure 3.3.2 
illustrates meltwater chemistry changes during the melt events as a function of time and cumulative 
meltwater volume.  During melt Event #2, a distinct correlation between cumulative meltwater flow 
(total gallons) and wastewater constituent concentrations (mg/L) was observed.  As the melt event 
progressed, the meltwater from the pilot-scale system became more dilute.  This relationship was not 
observed during Melt Event #3; however, the Melt Event #3 was characterized by lesser cumulative 
meltwater flow and significantly more dilute meltwater. 
 
Figure 3.3.2: Meltwater Chemistry during Melt Event s 
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Water Balance and Water Recovery Analysis 
Detailed meltwater flow rate data were collected during Melt Event #2 and Melt Event #3.  Table 3.4 
summarizes wastewater loading, precipitation, and water recovery from the pilot-scale system.  
During the two (2) analyzed melt events, 31 percent of the total water loaded to the system 
(wastewater plus precipitation) was recovered.  Of the water loaded to the system, 17% was 
wastewater and 83% was natural precipitation.  Precipitation data from the Michigan Automated 
Weather Network (MAWN) was used in the investigation.4 
Table 3.4: Water Balance Summary 
Water Introduced to the System After Melt Event #2_  Gallons Percent of Total Loaded 
as liquid wastewater: 1,420 17% 
as liquid precipitation: 7,138 83% 
Total water added to system  8,558 100% 

   
Water Recovered from the System_ Gallons Percent of Total Loaded 

during Melt Event #2: 2,591 30% 
during Melt Event #3: 79 1% 
Total water recovered from system  2,670 31% 
 
Wastewater Constituent Recovery Analysis 
During both analyzed melt events (Melt Event #2 and Melt Event #3), the mass of wastewater 
constituents that was removed from the system as the chemical load of meltwater was calculated by 
relating concentrations (i.e., mg/L) to measured meltwater volumes.  Constituent recovery analysis 
was not completed for inorganic nitrogen because this constituent was also introduced to the system 
via precipitation (i.e., the system was not chemically closed to inorganic nitrogen). 

                                                
4
 http://www.agweather.geo.msu.edu/mawn/.  Data from the “Hart, MI” station was used in the investigation. 
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For constituent recovery analysis, the mass of constituents introduced during the first snowmaking 
event (12/14/10) was not considered, as no snow or significant moisture was contained in the system 
subsequent to Melt Event #1 (i.e., during Melt Event #1, the wastewater constituents introduced on 
12/14/10 were removed from the system via meltwater). 
 
Wastewater constituent recovery analysis is detailed in Table 3.5.  Between 1.7% and 24.3% of the 
wastewater constituents that were loaded to the system were recovered during Melt Event #2 and 
Melt Event #3. 
 
Table 3.5: Summary of Constituent Recovery 

 

Mass Loaded to 
System via 
Wastewater AFTER 
MELT EVENT #1 
(g) 

Mass 
Recovered 
During 
Melt Event 
#2 (g) 

Mass 
Recovered 
During 
Melt Event 
#3 (g) 

Fraction of 
Loaded 
Mass that 
Was 
Recovered 

Fraction 
Recovered 
During 
Melt Event 
#2 

Fraction 
Recovered 
During 
Melt Event 
#3 

phosphorus, 
total  9.0 0.4 0.0 4.5% 4.2% 0.2% 

sodium, total  296.7 72.0 4.2 26% 24.3% 1.4% 

COD 10,062.4 215.2 6.0 2.2% 2.1% 0.1% 
chloride 161.3 0.0 6.8 4.2% 0.0% 4.2% 

BOD  5,635.2 76.0 0.0 1.3% 1.3% 0.0% 

DOC  3,689.3 62.4 1.2 1.7% 1.7% 0.0% 
 
Specific Conductivity of Meltwater 
A specific conductivity datalogger was installed on 1/17/11 to document meltwater specific 
conductivity variations during melt events and non-melt events alike.  On 2/12/11, the datalogger 
failed, and subsequent conductivity data was not continuous.  Specific conductivity readings 
subsequent to this date were measured with a hand-held meter during melt events.  The results are 
summarized on Figure 3.6. 
 

Figure 3.6: Specific Conductivity and Air Temperatu res 
 



83 
 

Residuals Analysis 
On April 12, 2011, four samples of wastewater residuals were collected from the study area, which 
was effectively void of water.  Only isolated water puddles remained on the study system.  Grab 
samples of residuals were collected from spatially independent dry residuals accumulations, and were 
submitted for laboratory analysis.  A reasonable estimation of the mass of residuals left by the 
snowpack could not be made, as wind and heavy liquid precipitation removed residuals from the 
system.  Figure 3.7 details the chemical character of the sampled residuals, as a normalized 
composition of the residuals with respect to the analyzed constituents.  The residuals were largely 
comprised of organic carbon, with appreciable amounts of phosphorus and trace concentrations of 
chloride, sodium, and inorganic nitrogen. 
 
Figure 3.7: Summary of Residuals Analysis 

 
The exact number of food processors with whom these results have been shared is unknown.  The 
Michigan Food Processors Association (MFPA) is a group comprised of over 30 well-connected food 
processor members and 105 associate member organizations.  The results of the Wastewater Freeze 
Crystallization study were presented at the 2011 MFPA Annual Conference.  Approximately 100 
people were present for the presentation.  Additionally, the poster was made available for viewing 
throughout the conference.  A full copy of the final performance report was sent to the Michigan Food 
Processors Association (MFPA), and was available to all members for review. 
 
BENEFICIARIES 
All Michigan specialty crop food processors have the potential to benefit from this study.  The safe 
and effective discharge of food processing wastewater is elemental to the operation of most of these 
industries, primarily those located in rural areas without access to publically-owned treatment works 
(POTW) where the burden of treatment is moved to the municipality.  This discharge is especially 
difficult during the winter months, when wastewater irrigation/discharge is discouraged.  With more 
facilities becoming year round operations, the ability to discharge process wastewater during winter 
months is quickly becoming a necessity.  The results of this study indicated that, with proper 
management, high-strength wastewater discharge during extended periods of subfreezing 
temperatures (winter) is a successful and effective treatment method for food processor wastewater. 
 
As of 2010, the Michigan Department of Agriculture & Rural Development (MDARD) reported that 
there were 1,588 licensed food processors in the state; of those 963 were small processors.  The 
MDARD further reported that our production (washing, packing, and processing by extension) of 
blueberries, cherries, cucumbers (pickling), potatoes (for chips) leads the nation.  Other crops such as 
asparagus and Christmas trees bring Michigan to third in the nation.  While Christmas trees don’t 
require wastewater for processing, all of the other products do .  The Michigan Department of 
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Environmental Quality (MDEQ) estimated that of the over 1,500 food processors mentioned above, 
110 land-apply wastewater for treatment .  This estimate is likely very low when accounting for the 
hundreds of smaller processors and packing houses that have “slipped through the cracks” of state 
permitting.  Furthermore, there are over 150 wineries in the state that use and discharge water 
through various means; these industries may not be included in the MDEQ’s number.  LEI estimates 
that improvements in winter irrigation practices, as demonstrated in the Wastewater Freeze 
Crystallization Study , will help all food processors who irrigate with wastewater during the winter 
months. 
 
The dissemination of the information gathered and presented in this study will be accomplished 
through actively presenting/sharing/promoting the findings to Michigan Food Processors via the 
Michigan Food Processor Association, Michigan State University, MDEQ and MDARD.  These key 
stakeholders, along with LEI and other environmental consultants, effectively propagate successful 
treatment and management technologies through the principals of services marketing and (as in the 
case of our governmental stakeholders) public service.  Research of this nature represents building 
blocks for the advancement of the science of wastewater treatment and the protection of our state’s 
groundwater resources. 
 
LESSONS LEARNED 
Primary Sublimation 
The results of the investigation do not indicate that the snow making process directly results in the 
volatilization of any wastewater constituents to the atmosphere, for a net loss of mass.  The results of 
the investigation do not indicate that the snowmaking process results in the concentration of 
wastewater constituents by the mechanism of sublimating water during the snow making process. 
Snowpack Aging 
Investigation results indicate that the distribution of wastewater constituents within the snowpack 
changes as a function of time, even when sustained air temperatures are below freezing.  All 
analyzed wastewater constituents were detected throughout the snowpack, which was comprised of 
alternating layers of natural and artificial snow.  Wastewater constituents were also concentrated at 
the bottom of the snowpack, and were detected in layers of natural snow that, when deposited, did not 
contain wastewater constituents.  These observations indicate that wastewater constituents are 
mobile within the snowpack, and migrate downward in solution, even when sustained air temperatures 
are below-freezing.  All analyzed wastewater constituents, with the exception of inorganic nitrogen, 
exhibited this behavior in the snowpack.  Fractional melting is the proposed explanation for the 
observed behavior.  
Snowpack Melting 
Investigation results indicate that the snowpack consisting of natural and artificial snow (i.e., 
“wastewater snow”) did not melt homogeneously.  While 31% of the total water introduced to the 
system (sum of wastewater and precipitation) was recovered during melt event sampling, only 1.7%-
23% of each wastewater constituent introduced to the system was recovered during meltwater events.  
This indicates that approximately 69% of the water and 87-98% of the wastewater constituents loaded 
to the system drained from the system as meltwater during periods of extended below-freezing air 
temperatures.  
Melt Event #2 marked a period of above-freezing air temperatures, subsequent to an extended period 
of below-freezing air temperatures and significant chemical loading to the system.  The chemistry of 
meltwater grab samples collected during Melt Event #2, relative to the cumulative measured flow from 
the system during Melt Event #2, indicate the following: 

� The meltwater that was sampled during Melt Event #2 was significantly more dilute than the 
wastewater that was originally introduced to the system, even when the dilution effect of 
precipitation is considered. 
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� The chemical strength of the meltwater was inversely related to the cumulative volume of 
water that melts during a melting event  (i.e., The first fraction of the meltwater was relatively 
high-strength, and the meltwater during Melt Event #2 became progressively more dilute 
throughout the melt event.). 

The observations from Melt Event #2 were not observed during Melt Event #3, as the  meltwater  
during Melt Event #3 was very dilute (i.e., non-detectable BOD concentrations, COD < 35 mg/L, and 
DOC < 4.5 mg/L).  This observation in itself supports the general observation that the chemical 
strength of meltwater decreased over time and with cumulative meltwater volume. 
 
IMPLICATIONS FOR MICHIGAN SPECIALTY CROP PROCESSORS  
Using Real-Time Specific Conductivity Data to Isola te High-strength Meltwater 
Figures 5.1a and 5.1b illustrates the relationship between the specific conductivity of the meltwater 
collected during melt events and meltwater oxygen demand indicators (i.e., BOD, COD, and DOC).  
Figure 5.1b illustrates the same relationships for meltwater samples that were not collected during 
melt events.  These data indicate that at relatively low specific conductivity readings (i.e., <300 
µmhos/cm) a linear correlation between SC and COD of the meltwater was observed.  The 
relationship is less pronounced for SC and DOC, and weak for SC and BOD.  It is noteworthy that the 
laboratory detection limit for BOD for the meltwater samples from Melt Event #3 was 200 ug/L.  As 
such, the BOD data from Melt Event #3 does not have enough resolution to establish a linear SC-
BOD relationship. 
 
The observation has implications for the cost-effective management of specialty crop processor 
wastewater during winter months.  The data indicates that the oxygen demand or strength of 
meltwater from the freeze crystallization/fractional melting process can be reasonably estimated in the 
field with a hand-held specific conductivity meter.   This estimation would allow wastewater treatment 
system operators to capitalize on the fractional melting process described above, and effectively 
separate dilute meltwater (i.e., the wastewater that can be discharged without further treatment) from 
relatively high-strength wastewater (i.e., the wastewater that requires additional treatment prior to 
discharge).  Figure 5.1c illustrates a hypothetical wastewater treatment system that capitalized on the 
fractional melting process to separate high-strength wastewater from low-strength wastewater. 
 
Figure 5.1a: Specific Conductivity and Oxygen Deman d of Meltwater during Melt Events  
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Figure 5.1b: Specific Conductivity and Oxygen Deman d of Meltwater (non- melt events) 
 
 

 
 
Figure 5.1c: Conceptual Practical Application of Fr actional Melting Wastewater Treatment 
System 

Melt 
Event 

#2 
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The system described in Figure 5.1c could be installed at minimal cost to an existing specialty crop 
washing/cooling pad (i.e., a “cherry pad”).  Such pads are commonly installed at Michigan specialty 
crop processing facilities, and are unused during winter months when the fractional melting process 
can occur.  Snow-making equipment could be temporarily installed.  Specialty crop processors could 
realize wastewater management cost savings by reducing the volume of water requiring treatment 
and minimizing associated capital and operation and maintenance costs (e.g., lined retention lagoon 
installation, aeration costs, and secondary treatment costs). 
Designing and Managing Spray Irrigation Systems for  Winter Operation 
Many Michigan specialty crop processors maintain traditional spray irrigation systems for wastewater 
land application.  The investigation summarized in this document indicates that snow comprised of 
both natural and artificial snow does not melt homogenously, with respect the chemical character of 
meltwater.   
The data indicate that the melting of snowpack may be somewhat self-regulating with regard to 
chemical loading from meltwater.  The data indicates that the concentration of wastewater 
constituents in meltwater is highest when sustained air temperatures are sub-freezing, and that 
wastewater becomes progressively more dilute during melting events.  As observed, this behavior 
could have the effect of promoting relatively even or “equalized” wastewater constituent loading to 
underlying irrigation field soils, while hydraulic loading rates to irrigation field subsoil may vary 
considerably. 
 
Study Performance 
The goal of the study was to reduce wastewater treatment and management costs for processors of 
specialty crops.  Performance was measured with the analysis of wastewater analytical data from 
discharged wastewater, snow, and melt water.  The study results indicate that freeze crystallization 
and fractional melting systems can concentrate wastewater constituents such that at least 50 percent 
of the meltwater is of high enough quality to be discharged in compliance with applicable regulations.  
This target was established in the project proposal. 

 

 

 

Solenoid-actuated, SC meter-
controlled valve.   

OPEN  when: 
 SC<100 µmhos/cm 
(i.e., COD<30 mg/L) 
CLOSED  when: 
 SC>100 µmhos/cm 
(i.e., COD>30 mg/L) 

 

  
 

SC meter (and associated 
controller) in-line with system 

drain. 

Sloped, concrete specialty crop 
washing/cooling pad with drain 

system. 

Wastewater snow, with constituents 
concentrating at bottom of snowpack 

via fractional melting process. 

Pipe to discharge  low-strength 
water. 

Pipe to secondary treatment works  
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Measureable Outcomes 
The study generated data that has direct application to the design, installation, and management of 
Michigan specialty crop processor wastewater treatment systems.  Specifically, the study generated 
data that indicates that natural, chemical mechanisms can be capitalized on during winter months to 
isolate regulated wastewater constituents present in specialty crop processing wastewater. 
 
CONTACT PERSON 
Jason "Jay" Poll, CPG 
Senior Hydrogeologist / Project Manager 
Lakeshore Environmental, Inc. 
(Tel) 616-844-5050 (eFax) 616-844-5053 
JayP@lakeshoreenvironmental.com 
www.lakeshoreenvironmental.com 
 
ADDITIONAL INFORMATION 
Link to complete final report and poster – Title: Wastewater Freeze Crystallization Feasibility Study  

is downloadable on the Lakeshore website at: can be found at this site: 
Lakeshore Environmental | Specialty Crop Block Grant Projects  
http://www.lakeshoreenvironmental.com/SCBGProjects -  

 
 
 
 
 
PROJECT TITLE 
The Starting Block - Entrepreneurial Education up t he Specialty Food Value-Chain Beyond the 
Farm-Gate - FINAL 
 
PROJECT SUMMARY 
To educate the small, start-up value-added specialty-crop entrepreneur, and larger existing specialty 
crop processors, in the belief that a new, “Food-Safety-Informed” specialty crop entrepreneur 
becomes a more competitive, and a more viable BUYER of the local specialty crop producer’s 
product.  Significant ongoing world-wide efforts have been made to educate the specialty crop 
grower/producer in good agricultural practice (GAP) and food safety, BEHIND the farm-gate.  The 
specific need, addressed by this project, has been to train the beginning (start up) specialty crop food-
producing entrepreneur to meet current (and ever-changing) food safety regulations, in order to 
remain a viable and growing buyer of local specialty crops, and to be able to expand into new and 
existing specialty crop markets.  The Starting Block (SBI) has always provided assistance to clients in 
developing their business plans, marketing/distribution plans, legal organization, financial plans, etc.  
We also encourage our specialty crop food clients to purchase their fruit, vegetable, tree nut, herb, 
spice and other specialty crop inputs, locally whenever possible.  This project enabled SBI to provide 
much more focused, one-on-one, food safety counseling to specialty crop food clients of SBI , when 
and as they were here, producing products at our shared-use commercial kitchen incubator.  
Producers behind the farm-gate have had access to this training for quite some time, but the “gap” 
has been with the small start-up specialty crop producer, wishing to join the specialty crop food value-
chain.  This is the need we have attempted to fill with this project.  This training provided the most up-
to-date food safety and trace-back requirements for the small specialty crop producer and for larger 
existing specialty crop food processors is the first and necessary requirement for creating new 
markets and new customers of specialty crops.  
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PROJECT APPROACH 
As a specialty business incubator, with licensed commercial kitchens, we, by definition, have taken a 
one-on-one, individual client approach in counseling the new start-up client in current (and ever-
changing) food safety protocols.  The client is here, to produce the product, and gets “real-time” 
counseling in food safety, safe equipment operation, and changing food safety regulations, both from 
our trained staff, as well as State and Federal Inspectors.  Through this grant project, we were able to 
exclusively offer new and existing specialty crop food clients necessary one-on-one training on food 
safety and sanitation, using specialized equipment in the kitchen that meets current regulatory 
guidelines.  We were able offer classes to our small specialty crop food producers, as well as to 
existing, larger specialty crop food processors in food safety and sanitation using FDA, MDA, USDA, 
MMTC/ISO, and other resources, on meeting food safety protocols in Good Manufacturing Practices.  
These training and educational opportunities were offered solely to our specialty crop clients free of 
charge due to grant funding.   
 
The original intent was to offer more classroom venue training in agreed-upon GFSI standards, under 
the assumption that significant, rapid progress would be made in the Global Food Safety Initiative 
(GFSI).  GFSI’s charter has been to integrate the many national food safety protocols, around the 
world (SQF, ISO 22000, BRC, etc.), into one globally accepted standard.  Progress in achieving one 
GFSI standard has been stalled, and replaced with GFSI giving “benchmark” approval to the national 
protocols already in force in various countries.  Our local food processors were already certified in 
their chosen protocol (primarily SQF), and did not require that type of training. As our project matured, 
it became evident that offering more individualized education was going to have a greater impact on 
these producers. By offering and providing one on one and small group training, SBI was better able 
to track the SCBG dollars being used and continue to provide the high level of personalized service 
that our clients have become accustom to.. 
 
GOALS AND OUTCOMES ACHIEVED 
The following is a detailed description of all activities completed.  This highlights the one-on-one, 
individual client approach we have taken in counseling the specialty crop food producing client in 
current (and ever-changing) food safety protocols.  The goal is always to prepare the client to 
successfully pass their process inspection, and receive a wholesale food license from the appropriate 
regulatory agency (MDARD, FDA, USDA, etc.).  This involves training specialty crop food clients in 
the most up-to-date food safety requirements, including food lot coding, complete record-keeping, and 
trace-back requirements.  We were able to offer this specialized education specifically to our specialty 
crop food producers through this project.  After licensing, we continue consultation with the specialty 
crop food clients, as they come into the incubator, to produce their products and grow their 
businesses.  That consultation includes connecting them with local specialty crop growers and 
processors, where they can source growing amounts of inputs to their production.  In turn, we offer 
continued marketing assistance, counseling specialty crop food producers in supporting local food 
distribution and assisting both small and large specialty food producers to support local manufacturers 
in expanding into new and existing specialty food markets. 
 
We provided food safety and entrepreneurial consulting to 27 new specialty crop start-up businesses, 
during the grant year.  This training resulted in fifteen (15) of those clients receiving their wholesale 
licenses from the Michigan Department of Agriculture & Rural Development (MDARD).  At the start of 
their licensed production, they created an average of two (2) new jobs.  As their businesses grew, 
during the year, they added an average of one (1) new job.  During the year we had three clients 
“graduate”, either to their own licensed facility, or to a licensed “co-packer” who handled production. 
Their purchase of local specialty crop inputs (both fresh and processed) began from a base-line of 
zero, at their beginning.  Their purchases grew, from that base-line, as their businesses expanded, 
here at the incubator, and after they graduated.  Over the course of this project, the purchase of local 
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specialty crop inputs increased by an average of 60%, with our specialty crop food clients purchasing 
directly from our specialty crop sources - our local food processors and farmers. 
Through this project, we were also able to provide our specialty crop food clients training on the 
procedures of a documented food recall.  These procedures are now a required portion of the food 
licensing process and have so far proven to be a valuable tool to our specialty crop food clients. 
 
Food safety and entrepreneurial training and hands-on experience, at the incubator, have resulted in 
their ability to start and grow a competitive specialty crop (non-commodity) food business, and to 
make the decision to continue in their own facility, in their own community.  Outcome measures, 
starting from “zero”, are long-term, after “graduation”, and would require post-grant monitoring as to 
business survival, job creation and on-going increase in specialty crop purchases.   
 
Activities:  Use of Equipment and Kitchen Preparation 
The Starting Block staff has aided specialty crop food clients with the use of equipment and kitchen 
preparation for making their products: 
 
Title:  Assemble and test filler and tilt braiser in preparation for specialty crop food clients, and help 
with other kitchen equipment to support them at The Starting Block, Hart MI; Staff:  Ron Steiner, 
Director, Jim Henley, Kitchen Manager. 
 
May 4, 2011 
May 12, 2011 
May 18, 2011 
May 20, 2011  
June 17, 2011 
July 7, 2011 
August 25, 2011 

August 30. 2011 
September 1, 2011 
September 9, 2011 
September 14, 2011 
September 16, 2011 
September 20, 2011 
October 23, 2011 

October 25, 2011 
November 8, 2011 
November 21, 2011 
November 30, 2011 
December 16, 2011

 
Title:  Preparation of kitchen and facilities for USDA client; at The Starting Block, Hart MI; Staff:  Jim 
Henley, Kitchen Manager, Jane Dosemagen, Operations Manager 
June 8, 2011            July 14, 2011  July 18  July 19, 2011  
 
The Starting Block has developed a Food Safety Newsletter for specialty crop food clients and people 
interested in specialty crop food production which is sent electronically and also included on The 
Starting Block website.  This website is being updated to include current specialty crop food clients 
using The Starting Block kitchen on “The Producers” link and to keep guides to getting started and 
food safety information updated.  Food Safety Newsletter and The Starting Block Website, 
www.startingblock.biz; http://www.startingblock.biz/about.htm  
 
Title:  Gathering Food Safety information for newsletter; Staff:  Jane Dosemagen, Operations 
Manager, Elizabeth Henley, Writer and Editor; Jane Dosemagen, Operations Manager, The Starting 
Block 
 
May 31, 2011 
June 1, 2011  
June 7, 2011  
June 21, 2011 
June 22, 2011 
July 25, 2011 
July 28, 2011 
July 29, 2011   
August 1, 2011 

November 15, 2011 
December 20, 2011
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Title:  The Starting Block Website Updates Staff:  Elizabeth Henley, Writer and Editor, The Starting 
Block; Jane Dosemagen, Operations Manager, The Starting Block  
August 8, 2011  
August 9, 2011  
August 10, 2011  
August 12, 2011  
August 15, 2011  
August 17, 2011 

August 18, 2011 
December 13, 2011 
December 14, 2011 
December 15, 2011 
December 16, 2011 

 
Title:  The Starting Block Website Updates and Webmaster Training; Staff:  Elizabeth Henley, Writer 
and Editor, Jane Dosemagen, Operations Manager, The Starting Block - August 16, 2011   
  
Title:  Writing Food Safety newsletter; Staff:  Elizabeth Henley, Writer and Editor, The Starting Block - 
December 22, 2011 and December 27, 2011 
 

The Starting Block Training and Counseling Sessions 
The Starting Block staff, along with the help of its partners, has conducted the following specialty crop 
producer training or counseling sessions:  
 
Date Title Presenter Number of 

Attendees 
April 2, 2011 Client Food Safety and Sanitation  Jim Henley 1 
April 20, 2011 Client HACCP Counseling Jim Henley 2 
April 27, 2011 Client HACCP Counseling Jim Henley 1 
April 28, 2011 Client Food Safety and Sanitation Jim Henley 2 
May 5, 2011 Client pH meter Training Jane Dosemagen 1 
May 9, 2011 Client Food Safety and Sanitation Jim Henley 1 
May 16, 2011 Client Food Safety and Sanitation Jane Dosemagen 2 
May 18, 2011 Client Food Safety and Sanitation Jim Henley 2 
May 23, 2011 Client Food Safety and Sanitation Jim Henley, Elizabeth 

Henley, Spanish 
Translator 

1 

May 24, 2011 Client Food Safety and Sanitation Jim Henley 2 
May 24, 2011 Client Food Safety and Sanitation Jim Henley 1 
May 28, 2011 Client Food Safety and Sanitation Jim Henley, Elizabeth 

Henley, Spanish 
Translator 

1 

June 6, 2011 Client Food Safety and Sanitation Jim Henley, Jane 
Dosemagen 

2 

June 7, 2011 Client HACCP Counseling Session Jim Henley 1 
June 7, 2011 HACCP Labeling Fax, S.O.P.’s and 

Policies, Procedures & Pre-Licensing 
Jane Dosemagen 1 

June 9, 2011 Client HACCP Counseling Session with 
USDA inspectors 

Jim Henley 3 

June 10, 2011 Client HACCP Counseling Session Jim Henley 3 
June 20, 2011 Client HACCP Counseling Session Jim Henley 1 
June 27, 2011 Client Food Safety and Sanitation Jim Henley 3 
July 19, 2011 Client Food Safety and Sanitation Jim Henley 1 
July 20, 2011 Client HACCP Counseling Jim Henley 1 
July 25, 2011 Client Scheduled Process Jim Henley, Jane 

Dosemagen 
1 

August 10, 2011 Client Food Safety and Sanitation Jim Henley 1 
August 29, 2011 Client HACCP Counseling Ron Steiner 4 
September 7, 2011 Client Food Safety and Sanitation Jim Henley 2 
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September 8, 2011 Client Food Safety and Sanitation Jim Henley 1 
September 12, 2011 Client Food Safety and Sanitation Jim Henley 2 
September 12, 2011 S.O.P.’s and Policies, Procedures, Pre-

Licensing Checklist 
Jane Dosemagen 2 

September 14, 2011 Client HACCP Counseling Ron Steiner 1 
September 19, 2011 Client Food Safety and Sanitation Jim Henley 1 
September 26, 2011 S.O.P.’s and Policies, Procedures, Pre-

Licensing Checklist 
Jane Dosemagen 1 

September 26, 2011 Client HACCP Counseling Jim Henley 1 
September 27, 2011 Client Scheduled Process Jim Henley 1 
    
September 29, 2011 Client Food Safety and Sanitation Jim Henley 2 
October 5, 2011 Client HACCP Counseling Jim Henley 1 
October 6, 2011 Client HACCP Counseling Jim Henley 1 
October 7, 2011 Client HACCP Counseling Jim Henley 2 
October 7, 2011 Client Nutritional Analysis Jane Dosemagen 1 
October 11, 2011 Client Session on Marketing and 

Equipment 
Jim Henley 1 

October 14, 2011 FDA Scheduled Process Jim Henley 1 
October 19, 2011 Client Introduction to Food Safety and 

Kitchen Use 
Jim Henley 1 

October 26, 2011 Client Introduction to Food Safety and 
Kitchen Use 

Jim Henley 1 

November 3, 2011 Client Food Distribution Counseling Ron Steiner 1 
November 4, 2011 Client Food Safety and Sanitation Training 

Session 
Jim Henley 2 

November 4, 2011 Product Counseling Jim Henley 2 
November 7, 2011 Client HACCP Counseling Jim Henley 1 
November 8, 2011 Client pH Training Jim Henley 2 
November 8, 2011 Client Introduction to Food Safety and 

Scheduled Process Information 
Jim Henley 1 

November 16, 2011 Product Counseling Session Jim Henley 2 
November 18, 2011 Client pH Training Jim Henley 1 
November 21, 2011 Client Food Safety, Sanitation& Scheduled 

Process 
Jim Henley 1 

November 29, 2011 Client Food Distribution Finance 
Counseling 

Ron Steiner 1 

December 1, 2011 Client Introduction to Food Safety and 
Scheduled Process Information 

Jim Henley 1 

December 6, 2011 Client Food Safety and Scheduled Process 
Information 

Jim Henley 1 

December 6, 2011 Client food product storage Jim Henley 1 
December 15, 2011 Client Business and Marketing Information Ron Steiner, Jane 

Dosemagen 
1 

December 16, 2011 Client Business and Marketing Information Jane Dosemagen 1 
December 20, 2011 Client Business, Marketing and Equipment 

Information 
Jim Henley 1 

December 23, 2011 Client Food Safety and Scheduled Process Jim Henley 1 
December 27, 2011 Client Food Safety, Kitchen Safety, & 

Scheduled Process 
Jim Henley 1 

December 28, 2011 Client Food Product Counseling Ron Steiner 2 
Meetings related to Food Safety and Entrepreneurial Training 

May 11, June 21, August 
3, September 28, October 
24, November 28, 2011 

Newaygo County Agri-Tech Meeting  Ron Steiner 
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May 19, 2011 Meeting with Susan Novakoski, MEDC Food 
Processing Specialist 

 Ron Steiner 

September 14, 2011 Meeting with Cathy Martin, MDARD Inspector  Ron Steiner 
November 1, 2011 Food Scientist/Industry Meeting  Ron Steiner 
November 11, 2011 Specialty Crop Packaging Consultation with Bruce 

Hart, MSU 
 Ron Steiner 

 Meetings of SBI Staff to review project plans and 
responsibilities 

 Ron Steiner, 
Jim Henley, 
Jane 
Dosemagen 

Group Instruction 
Spring and Fall, 
2011 
 

Energy (E3) Audit at Peterson Farms, 
including HACCP and Waste 
Management with MMTC/The Right 
Place 

  

May 31, 2011,  
June 1, 2011 

HACCP Training, at The Starting 
Block; Preparation; Pre-HACCP 
Training and Meeting with MMTC/The 
Right Place and Producers 

Jane Dosemagen, Operations 
Manager and Ron Steiner 

 

April 19, 20, 21, 
2011 

Presentation each day Rob Steiner  

June 15, 16, 2011 FDA Certified ServSafe Training Lori LeRay; Jane Dosemagen  
August 12, 16, 
2011 

Website Training Sheree Lincoln, Brasswind 
Design 

 

November 9, 10, 
2011 

HACCP Training Jane Dosemagen,  Ron 
Steiner 

 

December 7, 
2011 

Eastern Market Incubator 
Consultation 

Ron Steiner  

March 24,  Nov. 
3, 2011 

Asparagus Growers Meeting at The Starting Block  

Nov. 18, 2011 School Food Service Local Food 
Distribution 

Jim Henley  

Other 
 Grant Collecting Information and 

Reporting 
Jane Dosemagen, Ron 
Steiner, Jim Henley 

 

 
BENEFICIARIES 
The beneficiaries have been the specialty-crop food producing clients of the incubator and the local 
specialty crop growers/producers.  They have been able to receive much more intensive food safety, 
entrepreneurial counseling and training.  The grant dollars enabled us to focus exclusively on training 
and counseling for specialty crop food producers.  Prior to the beginning of this project, the staff of the 
Starting Block received extensive training and certification from FDA sanctioned “Better Processing” 
schools and USDA sanctioned “HACCP” programs.  We were able to offer the expertise gained to our 
specialty crop clients making more hazardous products (acidified and low-acid) rather than relatively 
safer items (bakery, jam, etc.).  We did this in numerous one-on-one instructional sessions with our 
specialty crop food clients, as they came to us to produce and in many cases learn to produce their 
product.  Long-term, the beneficiaries become the specialty crop suppliers, from processors to 
growers.  An added beneficiary is the acceleration of the local food movement, where the consumer is 
able to buy more locally made specialty foods from local specialty crops.  Area retailers are constantly 
looking for more viable local suppliers to meet consumer demand.   
 
Current food safety information and resources were offered to larger, existing specialty crop food 
processors as well, using FDA, MDA, USDA, and MMTC/ISO resources to meet food safety 
requirements in Good Manufacturing Practices.  With the assistance of the SCBG grant dollars, both 
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the small, beginning specialty crop food producer and the larger, existing specialty crop processor, 
and supplier to our specialty crop food clients benefitted in gaining current food safety and sanitation 
education, including trace-back, recall, lot coding, and other safety practices.  This training and 
education will allow all of our specialty crop clients the ability to safely growing their specialty crop 
business and create new markets and new customers for the specialty crop products. 
 
LESSONS LEARNED 
With the world-wide food system, any outbreak of food-borne illness spreads quickly, and tracing the 
source is often difficult if not impossible.  This is one of the drivers of the local food movement, where 
the supply chain is much shorter, and knowledge of source is available.  This movement will continue 
IF the local sources are knowledgeable practitioners of ever-changing and tightening food safety 
protocols.  These more tightly regulated protocols require more intensive counseling of our specialty 
crop food clients and our non-specialty crop clients than we have previously provided as part of the 
client’s kitchen rental fees.  To sustain this more intensive counseling, we will be charging fees-for-
service to the client, as required, rather than to this grant project.  These will vary, depending on the 
hazardous nature of the product. 
We learned that a full-service kitchen incubator, with a dedicated, trained staff is a very viable 
approach, and the perfect venue for a new specialty crop food client to start from “zero”, and launch a 
viable new food business. 
 
CONTACT PERSON(S) 
Ron Steiner, Director  
P: (231) 873-1432, x223  
E-mail: tsbi1@verizon.net 
Jane Dosemagen 
(231) 873-1432, x221 
tsbi4@frontier.com 
 
ADDITIONAL INFORMATION 
Website:  www.startingblock.biz 
 
 
 
 
PROJECT TITLE 
Innovative Fruit Plantings:  Keeping Michigan Fruit  Producers Competitive by Establishing 
Research Plots Designed for 21 st Century Production Needs – UPDATED (2) FINAL 
 
PROJECT SUMMARY 
Bordered by the Great Lakes, Michigan's climate uniquely positions the state as the lead producer of 
perennial fruit crops in the Midwest, U.S.A. with an annual farm level value of $314 million. The 
competitiveness of Michigan fruit production is largely dependent on growers' abilities to adapt to 
changes driven by technological innovation, regulatory policies and demands of local, national and 
global markets. It is research on experiment station farms that has allowed growers to adopt 
innovation without risk to commercial enterprises. To maintain this competitive edge, research plots 
need to reflect modern horticultural systems and agricultural technology. This project team 
established high density and other innovative research plantings of apple, cherry, grape, blueberry 
and peach at four MAES fruit experiment stations, providing optimal arenas for a multidisciplinary 
team of scientists to develop and deliver the ever evolving management tactics, strategies and tools 
that will keep MI fruit producers profitable. This project provided a unique collaborative opportunity for 
leveraging funds from federal and state governments, the IR-4 Program, the Michigan State 
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Horticultural Society, targeted fruit industries and MAES to address a glaring need to update research 
plantings to reflect the current and future needs of Michigan's fruit producers.  
 
PROJECT APPROACH 
This project expanded and enhanced fruit plantings at Michigan Agricultural Experiment Stations 
(MAES) and the Horticulture Teaching and Research Center (HTRC) on the MSU campus.  Modern 
high efficiency orchard and vineyard plantings and infrastructural technologies are necessary for 
research targeting implementation of new management strategies to keep the MI cherry, apple, grape, 
blueberry and peach industries profitable and competitive in markets from regional to international. 
Such research is critical for optimization of land and labor use as well as to advance more efficient 
harvest technologies and to obtain consistently profitable crop yields.  Several new horticultural 
plantings at MAES research stations are critical to keep up with testing needs for new rootstocks, 
varieties, technologies (production and harvest) and pest management strategies and tools.  High 
tunnel fruit production is expanding across Europe, and preliminary MSU high tunnel fruit research at 
the SW MI Research and Extension Center (SWMREC) and the Clarkesville Horticultural Experiment 
Station (CHES) has confirmed a strong potential for MI conditions, with results that include higher fruit 
quality, more consistent yields, and less pesticide use for production of premium fresh market sweet 
cherries.  
Areas of research to benefit from these new plantings includes: Modern high efficiency orchard 
technology, pest management, plant growth regulator research, vegetative & crop load control, 
precision planting, nutrition, machine adaptations, soil & water management, chemigation, frost 
susceptibility and control, harvest technology and canopy management. 
 
Project Goals and Outcomes :  

1. Expansion and enhancement of quality apple, grape, cherry, blueberry and peach plantings at 
MAES research stations 

2. Determine the effectiveness of new management practices in these modern plantings 
 
The project team proposed a four-year work plan and budget to upgrade fruit plantings at Michigan 
Agricultural Experiment Stations and the MSU campus, but requested funding for the second year 
only, through this proposal.  Project team members participated in a planning meeting in November 
2010 and then again April 18, 2011.  Activities to achieve elements of the 2010-2011 work plan are 
summarized below:  
 
Trevor Nichols Research Complex (TNRC) 

Balaton cherry orchard: The site preparation, planting and maintenance of a two acre Balaton 
cherry orchard for screening insecticides through the IR-4 Program was successfully completed in 
2011 (http://agbioresearch.msu.edu/tnrc/).  

Blueberry plot: Overhead irrigation was successfully installed and soil preparation and 
contouring of raised beds completed in the 2ac TNRC blueberry plot. Blueberry plants were planted in 
Fall 2010, and underwent fertilization, irrigation, cultivation and other establishment activities in 
summer 2011 to assure optimal growth.  

Apple orchard: Site preparation including tree removal, deep tilling, soil testing, and planting of 
rye cover crop was completed in 2010 for the 2ac vertical axe apple orchard that was established at 
the TNRC in spring 2011.   
 
Southwest Michigan Research and Extension Center (S WMREC) 

Concord Grape Vineyard:  This project was conducted for the purpose of creating new 
production technology for the Concord juice grape.  A 5-acre site at the MSU Southwest Michigan 
Research and Extension Center (SWMREC) was prepared for planting. Existing vegetation on the site 
was eliminated and Glyphosate-resistant soybeans were planted.  Multiple applications of glyphosate 
were used to eradicate emerging perennials and annual weed populations.  Soybean stubble was 
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eliminated from the site in late fall.  
 Four thousand vines on five rootstocks were propagated. Concord scion wood was collected, 
treated to prevent storage molds, bundled and stored.  Grafted vines of several rootstocks were 
propagated under contract with a commercial nursery.  Own-rooted Concord vines were propagated 
at SWMREC. 
 Preliminary construction was completed of a prototype mechanical shoot positioner, to be 
used in this project (http://agbioresearch.msu.edu/swmrec/video.html).  The positioning heads were 
fabricated and construction of the framework for supporting and manipulating those heads.  

Peach: The purpose of this project was to establish and train a peach orchard at the 
SWMREC for research and demonstration of mechanical blossom thinner equipment and techniques. 
The orchard used four training systems, planted in two years, using six commercial peach and 
nectarine varieties.  The two planting dates made it easier to show tree training techniques during field 
day demonstrations.  

The peach orchard site at SWMREC was chisel plowed and disked in preparation for planting 
in spring 2011.  Three peach varieties (PF24C and Messina, and the nectarine PF11) were 
established in four training systems, quad V, Y, open center, and palmette, at tree and row spacing of 
12’ x 18’, 5’ x 18’, 5’ x 18’ and 10’ x 18’, respectively.  Routine fertilizer, weed, insect and disease 
management, appropriate for new orchards was conducted (on 2010 and 2011 plantings).  A trickle 
irrigation system was installed and used as needed.  Initial bids have been secured from N.V. Bartlett, 
the North American distributor for the PT250 string thinner.  Access to a tractor capable of operating 
the PT250 has been arranged.   

An educational session, with 65 attendees, on mechanical string thinners was held on the 
March 8th, 2011 spring peach meeting at the SW Research and Extension Center. Representatives 
from N.V Bartlett attended and provided instruction on use of the PT250 
(http://www.glexpo.com/summaries/2011summaries/webStoneFruit.pdf).  At the 2011 Expo session a 
crowd of 40 attended the educational session. 

Blueberries: A bird exclusion structure was partly constructed over 0.5 acres of blueberries at 
the SWMREC. Posts were purchased and installed.  Netting was purchased.  Wire and the remaining 
posts were placed in the 2011 harvest season.  This site has extreme bird pressure due to the small 
size and proximity to woods. 
 
Clarksville Horticultural Experiment Station (CHES)  
 High Density Tall Spindle Apple Orchard: The focus for the 2011 growing season was on 
training the 3 acres of orchard (established in 2010) in compliance with Tall Spindle protocols.  The 
goal was to develop trees that can accommodate modern multi-functional application and harvesting 
systems.  The plot is planned to be used for a USDA Specialty Crops Research Initiative (SCRI) 
proposed research study “Development and Optimization of Solid-Set Canopy Delivery Systems for 
Resource-Efficient, Ecologically Sustainable Apple and Cherry Production 
(http://www.canopydelivery.msu.edu/).  

 Sweet Cherry: A one-acre sweet cherry planting was established at CHES in 2010 (year 1).  In 
2011, training work commenced to develop four state-of-the-art experimental cherry training systems: 
the Tall Spindle Axe (TSA), Kym Green Bush (KGB), Upright Fruiting Offshoots (UFO), and Super 
Slender Axe (SSA).  Two smaller research trials were planted at the north-south ends of the plot: 1) 
three rows of Rainier sweet cherry trees trained to the UFO system, with the training system variables 
under study including trunk angle and height of training to the first trellis wire; and 2) two rows of 
Montmorency tart cherry trees trained to the UFO system, with the training system variables under 
study including trunk angle.  A two-year grant for ~$13,000 was obtained from the International Fruit 
Tree Association to help establish this trial site (and the others across North America).  
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Water Use 
(gal/day)

May 5

June 7

July 8

August 6

September 5

October 2

Northwest Michigan Horticultural Research Station ( NWMHRS) 
Irrigation/Fertigation Installations into an Experimental High Density Tart Cherry System: In 

spring of 2011, a high-density tart cherry orchard was planted at the Northwest Michigan Horticultural 
Research Station (NWMHRS) to investigate production efficiency, fruit quality, and harvest 
technologies for mechanically harvested tart cherries 
(http://agbioresearch.msu.edu/nwmihort/index.html).  High-density systems use dwarfing rootstocks 
for smaller, more compact trees.  Dwarfing rootstocks have significantly smaller root systems, and 
therefore must receive supplemental water and nutrients to maximize 
potential.   
 Irrigation System Installation: Immediately after planting the 
high-density tart cherries, an irrigation system of a double line of RAM 
tubing was installed.  Emitters are 24”apart and emit 0.42 gallons per 
hour.  The system is automated, using two moisture sensors in the plot, 
and irrigation needs were based on rainfall and monthly recommendations 
(Table 1).  The method of watering was completed in two different ways 
due to an upgrade in the fertigation process.  Prior to automation of the 
fertigation system, we watered the plot for one hour/day: water 15 min, 
inject fertilizer for 30 min., water for 15 min.  After automation, we watered 
for 2.5 hours/day:  water 60 min., inject fertilizer 60 min., and water 30 
min. 
 Fertigation System Installation: In late April before planting, fertilizer and lime were applied to 
the plot. Fertilizer (19-10-26) was applied at 400lb/acre (76lb actual N) and lime at 1 ton/acre.  Once 
the irrigation system was installed, a 28-8-18 water-soluble fertilizer was injected 57 times from 26 
May until 11 August.  Each day, 1.4lb of total fertilizer was injected, which equates to 37.2lb of actual 
N/acre.  Total N for the whole plot was 113.2lb/acre.  The amounts of water and fertilizer applied were 
based on requirements of similar crops, such as sweet cherries.  As this trial moves forward, water 
and nutrient can be adjusted to meet different seasonal demands, orchard maturity, and tree health, 
fruit size, and overall orchard vigor. In addition to the irrigation/fertigation installation, MDA funds were 
spent on examining irrigation systems on high-density orchards in the region. 
 
Entomology Planting – MSU Campus 

Six Hundred fifty Crimson Crisp on bud 9 rootstock were planted at the Michigan State 
University Entomology farm located 0.5 miles west of the intersection of Collins and Dunkle Roads in 
November 2010 (replanted because of low survival in year 1 establishment). The planting was 
established in a 3-ac plot on a 5-foot by 14-foot tree x row spacing. Winter Banana was used as the 
pollinator and interspaced evenly throughout the orchard. The trees were 5/8” caliper and planted 
using a Jack Brown tree planter with unions 4 inches above the soil line. Trees were secured to 12.5 
gauge galvanized wire on 6 inch treated posts. The entire orchard is enclosed by 8-foot high woven 
wire deer fencing, with an additional 1.5 feet of high tensile wire above the woven wire extending the 
protection to 10’. Soil mounding will be established in the spring to protect unions from dogwood borer 
infestation for the first 3-4 years of establishment, after which the soil will be removed to discourage 
scion rooting. White plastic spiral tree guards were installed around trunks to protect from rodent 
damage and winter injury. Trees were trained to a vertical axis by securing lower limbs below 
horizontal using UV resistant rubber tree training bands. No additional heading or pruning was 
necessary as trees arrived greatly feathered. 

Resident insect pests established naturally in 2011. Insect pests including mites, codling moth, 
oriental fruit moth, and leafrollers immigrated from nearby horticulture and plant pathology research 
orchards and were supplemented by live releases from infested fruits and shoots obtained at other 
research sites.  A moderate pathogen management program was used to protect trees. Crimson Crisp 
has strong resistance to apple scab and is only moderately susceptible to fire blight. If deemed 
necessary, irrigation can be obtained by well risers located adjacent to the orchard on the entomology 
farm.  Trees also received summer and fall training and pruning as necessary. 

Table 1.  Daily water use in 
high-density plot at NWMHRS. 
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Horticulture Teaching and Research Center – MSU Cam pus 
 Raspberries and Cherries: The first raspberries were harvested in the fall of 2010, from the 

one acre high tunnel range at the Horticulture Teaching and research Center was constructed in year 
1 (2009/10). Drainage tile was installed in five of the bays to correct for land slope effects on surface 
water flow patterns and to reduce the future potential for cherry fruit cracking from excess soil water 
during rain events. Three bays were planted to mixed stands of sweet cherries and raspberries in 
2011, along with an organic apple nursery tree production experiment. These mixed tunnels, which 
were maintained in cover crops during 2010, will be used to study organic pest control with various 
organic cover crop treatments in future years. Construction of automatic doors on the tunnel ends was 
begun during fall 2010 and completed by May 2011 (http://www.hrt.msu.edu/horticulture-teaching-
and-research-center/). 
 
GOALS AND OUTCOMES ACHIEVED 
.)   Experimental plantings of apple (8ac), cherry (9ac), grape (4ac), blueberry (5ac) and peach (7ac) 
were successfully established (per location as listed above) and actively maintained, significantly 
expanding the research capacity of these MAES research centers.  
2.)   Nine IR-4 GLP field residue trials were conducted on cherries and blueberries (although not yet 
on the newly established plantings) at the TNRC, which will result in EPA registration of three new 
reduced-risk insecticides, emamectin benzoate, flupyradifurone and spinosad, in 3-5 years.  
Screening trials on cherries and blueberries resulted in receiving “A” priority for chlorothalonil and 
penthiopyrad at the IR-4 Food Use Workshop in September 2011, which will lead to initiation of field 
residue trials in year 3 of this project. 
3.)   The data from pesticide performance trials directly informed recommendations in MSU’s Fruit 
Management Guide (E-154), which provides recommendations to fruit growers on pesticide selections 
and optimal use patterns for Integrated Pest Management (http://bookstore.msue.msu.edu/). 
4.)   The SWMREC grape planting is still in the establishment stage and will be completed in 2014. 
After establishment is complete, commercial MI juice grape growers will be surveyed to determine the 
number of farms and acreage utilizing vineyard design and/or vineyard mechanization strategies 
developed at SWMREC.  
5.)   The mechanical blossom thinner is expected to help shift hand thinning of peaches in Michigan 
over to mechanical thinning.  Growers will be surveyed to this effect in the fourth year of the project. 
6.)   New apple, cherry, grape, blueberry and peach plantings were still too young for yield & quality 
measurements. 
7.)   Measures of improved yield and quality in blueberry protected with bird netting will be 
documented when bushes are sufficiently mature to calculate yield and losses.  
8.)   Planting associated with high tunnel cherry and raspberry projects are still too young for yield & 
quality measurements. 
9.)   Measures of improved water application efficiency and precision from research plots fitted with 
modern irrigation systems were summarized in Table 1 above. 
11.) Evaluations of organic wine grape production strategies and tools, including variety comparisons 
for disease resistance, comparisons of 2 trellis system heights for effects on cold & disease 
management and pest management with organic compounds will be made after the vines reach 
bearing age. 
 
BENEFICIARIES 
The project beneficiaries are Michigan’s specialty crop producers.  Michigan is the leading producer of 
fruit in the Midwest, with apples, blueberries, cherries, grapes and peaches grown on approximately 
104,700 acres (3,400 farms), contributing a farm level value of $313.8 million to MI's annual economy 
(MI Agricultural Statistics 2007-2008). Additionally, a viable fruit industry is also a major component of 
the high value tourism industry that draws people to visit or reside in Michigan.  
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LESSONS LEARNED 
Fruit industries are at risk from declining profitability, significant production challenges related to 
invasive pest species, global competition, restrictive regulations and the public’s concern over 
pesticides and the environment.  The trends in agriculture show a clear shift towards higher valued 
crops and management systems.  Production costs are largely fixed on a per acre basis, and the 
ability to increase yield/acre can reduce production costs, significantly increasing profitability and 
stability of these industries.  Concurrent development of rapidly evolving insect, disease and weed 
management programs and labor and fuel saving technologies in research plots designed for 21st 
century production needs will further enable MI's fruit industries to remain competitive and viable 
contributors to Michigan's economy in the face of numerous challenges. 
 
Additionally, the national IR-4 program serves as the primary avenue that new reduced-risk pesticides 
can be registered for specialty crops. The TNRC and HTRC are two of the few Good Laboratory 
Practices (GLP) compliant facilities in the state of Michigan capable of conducting the field residue 
trials needed for IR-4/EPA registration. It is also increasingly important to provide significant evidence 
of product performance before initiating IR-4 field residue trials. MSU's IR4 program provides new 
reduced-risk pesticide registrations for MI fruit crops. The research and technology that delivered 
through the conduct of this project will help put Michigan’s specialty crop industries on a profitable 
foundation and provide experimental data in support of new product registrations through the USDA 
IR-4 project (http://ir4.rutgers.edu/). 
 
CONTACT PERSON 
John C. Wise, PhD 
206 CIPS, East Lansing, MI, 48824 
(517) 432-2668 campus office 
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PROJECT TITLE 
Smeltzer Companies - A Study to Determine the Feasi bility of Passive Soil Aeration for the 
Treatment of Wastewater – FINAL (with tables/graphs ) 
 
PROJECT SUMMARY 
Michigan’s vegetable and fruit processing industry produces wastewater on a large scale with much of 
it treated and released to the ground surface through various means.  This wastewater is very rich in 
organic material and often creates anaerobic soil conditions.  These soil conditions cause naturally-
occurring metals present in the soil to leach into groundwater at concentrations that may risk human 
health, as well as harm to the environment.  As a result, the Michigan Department of Environmental 
Quality (MDEQ) has established conservative wastewater disposal standards.  These regulations do 
not account for actual site conditions, specifically the amount of oxygen in the soils.   
 
Soil aeration is a proven technology that provides oxygen to the soils regardless of site conditions.  
Active aeration technology is expensive due to the electricity requirements to operate blowers along 
with other operation and maintenance costs.  Passive soil aeration was a proposed alternative to 
active soil aeration and is more economically feasible for large food processing applications.   
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A one year study was conducted to monitor and measure the effectiveness of passive soil aeration 
under actual field conditions.  Work to install the wastewater distribution and aeration system, 
lysimeters, and electronic data collectors commenced in December 2010 and discharge commenced 
on April 12, 2011, following the spring thaw.  The system was operated continuously from that date 
until January 30, 2012 when the study concluded.  Due to temperate winter weather conditions, the 
study proceeded longer into the winter months providing valuable winter sub-surface irrigation 
information.   
 
Prior to the commencement of the study, it was theorized that active soil aeration was capable of 
enhancing the treatment of food processor wastewater in the subsurface and that passive aeration 
was also an effective alternative to active soil aeration.  If demonstrated correct, the technology would 
improve the environment and reduce food processors’ expenses when dealing with anaerobic soils 
due to wastewater application.   
 
The data generated during the study indicated that both soil aeration technologies were effective at 
augmenting the treatment of food processor wastewater.  Active aeration, however, was consistently 
more effective than passive aeration, revealing a better reduction of organic materials (as reflected by 
total organic carbon and chemical oxygen demand), but both were successful at treating this 
wastewater. 
 
Study Objective 
The purpose of the project described in this report was to evaluate the feasibility of using soil aeration 
for the in-situ treatment of food processor wastewater.  If found effective, the study was designed to 
then examine the feasibility of passive aeration techniques in place of costly active aeration methods 
with the intent to make the technology economically feasible for large capacity processing 
applications.  
 
Michigan’s specialty crop processors generate wastewater through several processes that include 
washing, cutting, peeling, coring, de-stemming, transporting, cooling, and cooking various fruits and 
vegetables.  Generally, the wastewater contains organic material from plant fibers and dissolved 
sugar from the fruits and vegetables.  This wastewater is often treated by discharging it to the ground 
via spray irrigation, rapid infiltration, and the use of buried and above-ground drip irrigation systems.  
Naturally-occurring bacteria which live in the soils consume oxygen as they feed on the wastewater, 
thereby reducing or eliminating the organic material it contains.  Under normal conditions, sufficient 
oxygen is present in the soil and groundwater for the bacteria to survive.  However, in many cases, 
the daily quantity of wastewater resulting from the food processors is so large and its concentrations 
so high, that the soils become oxygen deficient (anaerobic).  When this occurs, the bacteria begin to 
strip oxygen from the naturally-occurring metallic oxides (iron, manganese, and arsenic) in the soils, 
thus releasing the metals into the groundwater. 
Soil aeration attempts to solve this problem by injecting air directly into the soils being treating with 
wastewater.  Compressed air is injected into the soils through buried pipes at a rate sufficiently high 
enough to maintain a minimal oxygen concentration of between two to three percent.  This method 
has been proven effective in the treatment of wastewater in septic leach fields; however the typical 
concentrations of organic substrates in septic waste are significantly lower than in the wastewater 
generated by food processors.   
Smeltzer conducted a study to evaluate the effectiveness of soil aeration in treating wastewater with 
higher BOD concentrations.  A drain field measuring 30 feet by 45 feet was installed at the site.  Six 
irrigation/aeration lines were installed five feet apart and at a depth of approximately 2 feet below 
grade.  Each irrigation/aeration run consisted of 45 feet of drip irrigation tubing with emitters spaced at 
one-foot intervals situated in a trench next to a 2-inch perforated pipe for aeration.  Wastewater was 
then injected into each line at a rate sufficient to meet the MDEQ’s requirement of 50 pounds per acre 
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per day of Biological Oxygen Demand (BOD) wastewater application rate.  The application rate was 
varied to further test the performance of the aeration alternatives at elevated BOD loading rates.  
Figure 2 is a Site Map showing the layout of the Smeltzer Facility and the location of the study plots. 
On the active side of the system, air was constantly forced into the soils via the buried perforated 
pipe.  On the passive side of the discharge field, airflow was provided only through convection and the 
use of wind-operated turbine vents.  Although our findings have demonstrated the effectiveness of this 
approach in treating the wastewater, it may not be cost effective since, the current approach requires 
large amounts of power; we estimate that a 30 to 45 horsepower (HP) air compressor would be 
required to operate a one acre field.  Electrical costs could be eliminated if it was demonstrated that a 
passive vent system would provide sufficient oxygen to treat the wastewater. 
Experiment Design 
The experiment described in this report was designed to generate data that would facilitate an 
evaluation of both active and passive aeration methods that could be employed by large scale food 
processing facilities, specifically focusing on passive aeration methods that could make in-situ 
wastewater treatment through soil aeration more economically feasible.   
The system had five primary components, 1) wastewater drip irrigation system, 2) active subsurface 
aeration system, 3) passive aeration system, 4) soil moisture sampling lysimeters, and 5) subsurface 
environmental monitoring and logging system.  Wastewater was filtered then irrigated to the test plot 
via one gallon-per-hour drip irrigation emitters situated at two feet below grade. 
Two irrigation fields were constructed, one field used an air compressor to inject air and the other 
used a passive venting system.  Three data collecting stations were installed, one in each leach field 
and the third hydraulically upgradient (control).  Data loggers and associated instruments recorded 
measurements every four hours.  Influent wastewater was sampled once weekly, in accordance with 
the state discharge permit.  “Treated” effluent wastewater was collected and analyzed monthly 
(lysimeter samples).  Figures 3 and 4 depict the system as-built configuration and cross-section. 
 
GOALS AND OUTCOMES ACHIEVED 
The goal of this study was to first demonstrate that soil aeration is effective in the treatment of fruit 
processing wastewater.  The next goal of this study was to reduce wastewater management costs for 
processors of specialty crops in Michigan by demonstrating that passive aeration is a feasible 
alternative to active soil aeration.    
LEI recommended a full-scale follow-up study to verify/assess the results and effectiveness observed 
in this study of Passive Soil Aeration for the Treatment of Food Processing Wastewater.  Provided the 
results of the follow-up study are greater than or equal to those observed during this study, LEI 
recommends Passive Aeration become an approved/recommended method for the treatment of food 
processor wastewater. 
 
The exact number of food processors with whom these results have been shared is unknown.  In 
addition to Smeltzer Orchard and Burnette Foods Hartford (location of full scale follow-up), a full copy 
of the final performance report was sent to the Michigan Food Processors Association (MFPA), a 
group comprised of over 30 well-connected food processor members and 105 associate member 
organizations.  The report was forwarded to the MFPA for dissemination to the members.  
Furthermore, LEI provided the report to the MDARD and DEQ directly and has been working with 
these organizations in the implementation of similar systems for other specialty food processors; LEI 
estimates that 110 processors is a low estimate that does not include processors such as wineries, 
egg producers, etc. that would also benefit from the use of passive aeration as a wastewater 
treatment method.  Currently, LEI is planning one full scale follow-up study and three additional small 
scale systems (two winery sites, one egg producer) to further investigate the effectiveness of passive 
aeration.  Upon completion of the full scale follow-up study, LEI plans to present the findings at the 
MFPA Annual Conference and promote the findings via our website and other promotional media.  
Please also note that the findings of this study were published, in part, in the following news articles: 
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http://www.grbj.com/articles/74692-a-dozen-michigan-organizations-receive-specialty-crop-grants 
http://www.mlive.com/business/west-michigan/index.ssf/2012/10/michigan_fruit_and_vegetable_f.html 
 
Methods 
Technical information and operation and maintenance information has been included with this report 
in Appendix A.  Fieldnotes and Operation & Maintenance Forms have been included in Appendix B. 
Test Plot Installation 
Installation of the wastewater distribution and aeration system, lysimeters, and electronic data 
collectors began in December 2010 and discharge to the drip irrigation system began on April 12, 
2011.     
The test plot was separated into three zones; a control (non-irrigated) zone, passive aeration zone, 
and active aeration zone.  Both the actively-aerated and passively-aerated wastewater distribution 
systems utilized 2-inch corrugated and perforated plastic pipe that is buried at a depth of 
approximately 2-feet below ground surface (BGS) and backfilled with native soil. The distribution lines 
are completed in 6, 45-foot long parallel rows spaced 5-feet apart.  The active and passive aeration 
test plots were spaced approximately 10 feet apart to minimize plot interference (Figures 3 and 4).  
Photographs of the system and study plot have been included in Appendix E. 
Aeration plumbing on the active side of the system was connected to a PVC manifold located at the 
ground surface and plumbed to a regenerative blower housed in a covered trailer.  Aeration plumbing 
on the passive side of the system was fitted with an intake screen on the northwestern or up-flow side 
of the system and 4-inch wind-actuated turbine vents were installed at a height of approximately 7-
feet above grade on the down-flow side of the system.  Active aeration was provided by a 1/3rd HP, 
Gast Model R3105-12, 120-volt regenerative blower located in the system trailer. 
Drip irrigation tubing and emitters were installed immediately adjacent to the aeration plumbing at a 
depth of two feet below ground surface in native soil with native soil backfill.  One gallon-per hour, 
pressure compensating drip emitters were spaced 12-inches apart along each irrigation line.  Drip 
irrigation plumbing for each plot, passive and active, was separated for troubleshooting and flow 
balancing, as needed. 
As mentioned above, the system control panel, filters, flow meter, and aeration compressor were 
located within the covered trailer parked northeast of the test plot.  Power was supplied to the system 
via buried electrical cable emanating from an electrical transformer located north of the equalization 
lagoon.  Wastewater was pumped via 2-inch PVC pipe from the aeration/equalization lagoon by a 2-
HP submersible sewage pump.  Wastewater enters the system trailer and passes through two 
filtration systems prior to distribution in the test plots.  Bag and disc filters effectively remove solid 
sediments from the wastewater in an effort to prevent emitter fouling during system operation.  A 
totalizing flow meter was installed to monitor the volume of wastewater applied to the field.  The 
system is controlled by a programmable logic controller located in a panel along the wall of the system 
trailer.  The controller can be set to operate the aeration blower and wastewater pumps for various 
time intervals. 
Lysimeter & Soil Monitoring Instrument Installation  
The study makes use of a network of soil moisture, oxygen and temperature sensors installed in three 
nests in the study plot: Control, Active Aeration, and Passive Aeration.  The Control nest is located 
north of the study plot, approximately six feet beyond the effective radius of the irrigation/aeration 
galleries.  The Active and Passive Aeration nests are centrally located in each irrigation gallery.  
Likewise, 2 Campbell Monoflex Shallow Sampling tension (suction) lysimeters were installed at four 
and six feet of depth in each plot to collect soil pore water.  Soil water collection and analysis was 
chosen at the site as an alternative to groundwater sampling since it was believed to present a more 
accurate understanding of localized water quality than groundwater due to the distance to the top of 
the aquifer in the study area (>60 feet).  Soil sensors and lysimeters were placed at depths of 4 and 6 
feet BGS, representing approximately 2 and 4 feet below the irrigation and aeration network, 
respectively. 
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Work to install the lysimeters and soil sensors occurred on February 9-10, 2011 and was conducted 
by Lakeshore personnel.  Sensors and lysimeters were installed by boring to the desired depth with a 
hand auger then backfilling the bore hole with native material to grade.  Lysimeters were packed with 
a slurry containing silica “flour” (200-mesh or approximately 0.033-inch silica silt) and dampened with 
distilled water prior to backfilling. 
Wiring for sensors was protected in 1.5-inch flexible conduit and run along the ground to the 
datalogger which was housed in an above-grade water resistant enclosure mounted on a tripod in the 
central portion of the study plot.  Power for the datalogger and sensors was provided by Smeltzer and 
was routed to the study plot from the trailer. 
Soil Sampling 
Soil samples were collected prior to system start-up and will be sampled again 30 days after system 
shut down (March 2012).  The samples were taken at a depth BGS of 1.5-2.0’ and 5.5-6.0’ and 
analyzed for the following:  

• Total metals: arsenic, iron, manganese 
& phosphorous 

• Total Inorganic Nitrogen (TIN) 
• Sulfate 
• Chloride 

• Chemical Oxygen Demand (COD) 
• Total Organic Carbon (TOC) 
• pH 

Wastewater & Soil Pore Water Monitoring Sampling 
Wastewater “Influent” 
Wastewater “influent” samples were collected on a regular basis to monitor the system effectiveness 
in treating wastewater.  To accomplish this, the system’s primary wastewater delivery pump was 
actuated to provide wastewater to the trailer and a sample was collected from the system following 
the removal of suspended particles by the disk and/or bag filtration system.  Samples collected by 
Smeltzer personnel were obtained directly from Lagoon 1 using a bailer or other dedicated transfer 
vessel.  Wastewater samples were placed into laboratory-provided containers and were 
representative of system influent to be applied to the test plot.  Wastewater (influent) samples were 
analyzed for the following parameters: 

• Total metals: arsenic, iron, manganese 
& phosphorous 

• TIN 
• Sulfate 
• Biochemical Oxygen Demand (BOD) 

• Chloride 
• COD 
• TOC 
• pH 

 
These influent analytical results were then compared to those of the lysimeter samples 
(representative of the “treated” wastewater, leaving the system; collected monthly) to monitor the 
effectiveness of each aeration system and of the soils in the treatment of the wastewater. 
Lysimeter “Effluent” 
As discussed above, to monitor the effectiveness of the aeration methods employed in the study, 
lysimeters were used to sample soil pore water.  Lysimeter samples were collected by initially 
imparting a vacuum on the vacuum/pressure side of each lysimeter system.  Applying a vacuum to 
the lysimeter causes vadose zone soil moisture (pore water) to be drawn into the lysimeter.  When the 
vacuum measurement returned to zero, or after about 60 minutes, the technician applied pressure to 
the lysimeter, forcing any accumulated soil water up the water sampling line and into the collection 
vessel.  The volume of water obtained from each lysimeter varied based on available pore water at 
each sampling location and depth.  The lysimeter has a reservoir capacity of around 400 milliliters but 
typical sample collection volumes ranged from 100 to 150 milliliters based on irrigation and 
precipitation conditions.  Lysimeter soil water samples were collected using laboratory-provided 
containers and chilled in a cooler pending deliver to the laboratory.  As noted on the attached tables, 
lysimeters that were located within soils without sufficient pore water could not be sampled.  Soil 
water samples were analyzed for the following parameters: 

• Total Organic Carbon (TOC) 
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• COD 
• TIN (nitrate, nitrite, ammonia) 
• Sulfate 
• Metals (Fe, Mn, As), chloride, and phosphorous 

During low soil moisture conditions, only a low volume of sample could be obtained, typically between 
35 and 75 milliliters.  In the case of low sample volume, the laboratory was instructed to perform 
analysis on the sample, as possible, in the order mentioned above.   
Field measurements for temperature, pH, electrical conductivity, oxidation-reduction potential, and 
dissolved oxygen were also taken when sufficient sample volume was present.   
For the purpose of this study, total organic carbon and dissolved organic carbon measurements were 
considered interchangeable since the lysimeter ceramic cups had an effective filtration diameter of 45 
microns, equivalent to laboratory or field filtration equipment utilized for dissolved organic carbon 
analysis.  It has been shown that organic carbon chains of sufficient size to be removed by a 45 
micron filter are not related to wastewater, rather, are attributable to other sources. 
Soil Environment Datalogging 
Soil environmental sensors were installed in each of the three plots to monitor for soil moisture 
(volumetric water content, a.k.a.: VWC), oxygen content (percent oxygen) and temperature (degrees 
Celsius).  These sensors were wired to a Campbell Scientific CR1000 datalogging device centrally-
located on a tripod at the study plot.  Soil data was collected and automatically recorded on four-hour 
intervals.  Data was downloaded to a laptop computer using a direct link serial-to-USB cable and 
Campbell Scientific PC200W communication software.  This information was stored on the laptop 
computer pending processing in the office. 
Groundwater Elevation Measurement 
Static water level measurement was conducted concurrent with the groundwater sampling events 
performed for Smeltzer Orchards.  Static water levels were measured in all accessible groundwater 
monitoring wells using an electronic water level meter accurate to 0.01-feet following well 
acclimatization to atmospheric pressure.  Static water levels were recorded in the project notebook 
pending tabulation and comparison to previously-surveyed well top-of-casing measurements. 
Results 
This section summarizes laboratory analytical results and the findings of field readings conducted at 
the study site.  The following parameters are indicators of the system’s effectiveness to treat food 
processing wastewater which was the primary goal of this study.   
Soil Samples 
As discussed in Section 2.3, soil samples were collected prior to system start-up to provide 
background information on the study plot.  The results of this sampling have been presented in Table 
1.  Due to wintertime freezing conditions, the discharge of wastewater commenced later than 
expected and was subsequently operated longer than originally planned.  Consequently, the post–
discharge soil samples were not collected as of the date of this report.  The post-discharge soil 
samples will be collected and analyzed 30 days following the conclusion of discharge, which is the 
first week of March, 2012.  The analysis will be performed, as detailed in Section 2.3 for comparison 
purposes and will be submitted as an addendum to this report.       
System Influent 
Table 2 contains a summary of laboratory analytical results for wastewater samples collected at the 
site.  System influent (wastewater) samples presented the chemistry of raw, untreated water entering 
this system.  BOD data is used to calculate the loading rate applied to the test plots over time.  These 
samples were used as the basis of BOD loading rates and daily discharge durations.   
Wastewater Discharge  
Wastewater discharge to the study plot was closely monitored throughout the investigation.  A 
totalizing flow meter (totalizer) read the total number of gallons that had been discharged onto the 
study since system start up in April 2011.  Periods of discharge were controlled by timers located in 
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the system trailer.  The operator was able to control the discharge period (‘on’) and rest period 
between discharges (‘off’).  These settings were recorded, along with the flow observed in gallons per 
minute (GPM).  The difference in totalizer readings between visits represented the number of actual 
gallons discharged during that time period.  Table 3 summarizes the wastewater discharge data for 
the duration of the study. 
It appeared that the totalizer began to malfunction towards the end of the study (beginning November 
2011).  Based on meter readings, the system only discharged 48 gallons between November 1, 2011 
and January 5, 2012.  However, the system was set to discharge 30 minutes, every 6 hours (4 times a 
day) and a flow rate of 1.2 GPM was observed.  Using these recorded systems settings it was found 
that over 4,000 gallons per month should have been discharged to the study plot during this time 
period.  The settings were observed to be true, and it was therefore determined that the system was 
functioning properly, but the totalizer was not reflecting the total number of gallons accurately.  
Additionally, the meter readings during this period were not consistently greater than the previous 
reading suggesting a reverse flow through the system.  This was not possible due to the placement of 
a check valve on the force main from the wastewater pump.  Based on Lakeshore’s calculations, the 
actual volume of wastewater irrigated to the system was over 32,000 gallons. 
Loading Rates 
BOD and, where applicable, COD, loading rates were calculated from the influent wastewater 
analytical data.  These analytical results, provided by the lab in milligrams per liter, were converted 
into pounds per acre per day so it could be compared to the MDEQ standard effluent limitation of 50 
pounds per acres per day (BOD).  In the beginning of the study, Lagoon 1 experienced lower than 
normal BOD and COD concentrations due to the processes in operation at the plant at that time.  The 
discharge system was set to 8 minutes on (discharge) and 12 hours off (rest).  These setting resulted 
in low BOD loading rates for the study area. As the study progressed, BOD and COD concentrations 
in the wastewater influent elevated to normal levels.    
Based on wastewater analytical results, BOD loading rates ranged from just under 2 pounds per acre 
per day to just over 150 pounds per acre per day at the conclusion of the study.  Very low BOD 
loading rates were associated with the late summer wastewater stream which was dominated by 
apple pack and further affected by the excess-aeration of the lagoon resulting in exceptionally high 
concentrations of dissolved oxygen and a resultant bacterial bloom and foaming conditions.  Elevated 
BOD loading rates were tested near the conclusion of the study to assess the system’s ability to treat 
higher BOD loading rates. 
Soil Water 
A total of 11 lysimeter soil water sampling rounds were completed during this study.  The analytical 
results of these samples have been summarized in Table 4.  The following subsections discuss the 
effectiveness of each technology with respect to specific analytical parameters.   
On February 9, 2012, soil pore samples were taken from the Passive Aeration plot only, due to 
freezing in the other lysimeters.  The analytical results from these samples were especially high in 
most parameters and appeared anomalous when compared to previous data.  For this reason, the 
February sampling round is not included on the charts that appear in the following subsections. 
Chemical Oxygen Demand 
Illustration 1, below, graphically demonstrates the relationship between COD concentrations found in 
the soil pore water samples and BOD/COD loading rate observed over the duration of the study.   
A peak in COD measured in wastewater occurred in July 2011.  Based on historical monitoring of the 
Smeltzer wastewater stream, this sample was generally representative of system influent for June-
August during cherry pack and processing.   
Wastewater influent COD concentrations jumped again in November 2011, rising to a concentration of 
3,200 mg/L.  The increase was consistent through December 2011 and January 2012, with 
concentrations of COD greater than 3,500 mg/L.  The Passive Aeration Plot soil pore water analysis 
showed a similar increase in COD concentration in response to that of the wastewater influent, while 
active aeration did not.   
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The increase in COD in the influent during November to January did not result in a reaction in the 
passive or active aeration plots as it did with the July spike.  At 4’ BGS, the passive aeration plot 
shows lower concentrations of COD than 4’ BGS in the active plot.  At 6’ BGS, passive stayed 
relatively stable during that influent increase, with higher concentrations appearing the active plot.  
Therefore, in this instance, passive aeration was more effective in adding oxygen to the soil, resulting 
in less fluctuation in effluent concentration and overall lower COD at both 4’ and 6’ than the respective 
samples collected from the active aeration plot.  Based on other information discussed herein, this 
seems uncharacteristic for the study.  Though we are uncertain of the reason behind this discrepancy, 
it is likely related to the plugging of the passive aeration emitters during that period; less of the high 
strength influent was permitted to infiltrate to the subsurface at that location.  Upgrades to the filtration 
system improved the quality of the system influent and the emitter’s ability to evenly distribute water 
across the study area. 
 
Overall, passive aeration was able to reduce COD by 80% at a minimum, often times reducing near to 
90%.  Active aeration reduced COD concentrations by 95% or more.  
Total Organic Carbon 
Illustration 2 represents the lysimeter soil pore water results for TOC analysis, again compared to the 
BOD loading rate.  
An increase of TOC in the wastewater influent was observed from spring to mid-summer 2011 and 
soil pore water collected from the Passive Aeration Plot demonstrated a similar increase in TOC 
concentration, rising from previous levels to approximately 100 mg/L.  The Active Aeration Plot did 
not, however, appear affected by the increase of TOC in the wastewater influent that occurred in 
November 2011 and continued through January 2012.  A significant spike in TOC concentrations in 
soil pore water samples collected from the Passive Aeration Plot in February 2012 corresponding with 
BOD/COD loading rates in excess of 80 pounds per acre per day.   
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Passive aeration appeared to reduce TOC levels to a relatively stable concentration of 100 mg/L.  
Again, active aeration was more consistent in treating the wastewater, maintaining a TOC 
concentration in the effluent of around 50 mg/L regardless of influent concentrations; with an increase 
of soil pore water TOC concentrations to over 80 mg/L when BOD/COD loading rates exceeded 50 
pounds per acre per day.  Active aeration was significantly more effective than passive aeration 
during the first half of the study when BOD/COD loading was lower but both aeration methods were 
strained by BOD/COD loading rates in excess of 50 pounds per acre per day.  Active aeration 
maintained 90% reduction levels throughout the study.  
Total Inorganic Nitrogen 
TIN sampling did not occur in the early stages of lysimeter sampling due to low sample volume.  Data 
was available following the July 26, 2011 sampling round.  Illustration 3 summarizes TIN analysis for 
soil pore water samples collected for the remainder of the study. 
Wastewater influent concentrations of TIN were consistently very low and well within effluent 
limitations set by the MDEQ.  Samples taken from the control plot on November 1, 2011 showed a 
spike in TIN at 4’ BGS.  On the same date, the active plot was sampled and analysis of soil pore 
water showed a maximum TIN concentration of 180 mg/L.  This was preceded in the active aeration 
plot by a concentration of 150 mg/L on September 19, 2011.  These high measurements of TIN 
correspond to elevated TIN concentrations observed in soil pore water collected from the Control Plot 
at the same time period.  This was likely due to a period of consistent rain that occurred from October 
13 through October 31, 2011.  The passive aeration plot did not show a correlating increase in TIN 
concentration, and remained consistent throughout the study at both 4’ and 6’ BGS with 
concentrations of 5 mg/L and 11 mg/L, respectively (average).  These results clearly demonstrate that 
active aeration is better suited to handle a rapid influx of nitrogen from both natural and manmade 
sources. 

 
Metals 
Like TIN, metals sampling did not occur in the early stages of lysimeter sampling due to low sample 
volume.  Data was available following the July 26, 2011 sampling round when enough sample volume 
could be produced and collected.  Graphs depicting Iron, Arsenic, Manganese and Phosphorous 
concentrations, compared to those of the wastewater influent and BOD loading rates can be found in 
Appendix C.   
The concentration of key metals iron, manganese, and arsenic was also monitored throughout the 
course of this study.  These metals are typically associated with reducing soil conditions related to the 
presence of organic material in the subsurface wastewater and anaerobic soil and groundwater 
conditions.  Soil pore water samples collected from the Control Plot were compared to the pore water 
samples collected at two depths below the Active and Passive Aeration Plots.  The Control Plot did 
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not contain detectable concentrations of iron at either the 4 or 6 foot interval, manganese was present 
at detectable concentrations at both intervals with elevated concentrations at 6 feet BGS.  Arsenic 
was not detected in any sample collected from soil pore water in the Control Plot. 
Soil pore water collected from the 4 foot BGS lysimeter in the Active Aeration Plot contained lower 
concentrations of manganese than found in the Control Plot but had elevated concentrations of iron at 
that same depth.  Conversely, the lysimeter set at 6 feet BGS generally showed a reduction of all 
metals in soil pore water at this depth.  This meant that active aeration not only treated the 
wastewater influent but improved the quality of naturally-occurring soil pore water at the 6 foot BGS 
interval. 
Soil pore water samples collected at both the 4 and 6 foot BGS intervals in the Passive Aeration Plot 
demonstrated elevated concentrations of iron, manganese and arsenic over the course of this study.  
Iron was not detected in soil pore water collected from the lysimeter collected at 6 feet BGS in the 
Control Plot but was detected at concentrations that exceeded the states default residential drinking 
water standards in soil pore water collected from the 6 foot BGS lysimeter placed in the Passive 
Aeration Plot.   
Soil pore water samples demonstrated that active aeration is more effective at preventing the 
mobilization of metals in the subsurface than passive aeration methods, furthermore, passive aeration 
methods do not appear to be as effective at providing wastewater treatment over 2 feet away from the 
aeration source. 
Soil Environmental Datalogging 
Background soil temperature, moisture, and oxygen data was collected on site at four hour intervals, 
commencing at noon on February 9, 2011.  Data was downloaded from the datalogger on various 
dates throughout the study and complied in a spreadsheet.  This information was then plotted against 
recording time-intervals and is shown on each of charts included in Appendix D.  Chart 1 represents 
all of the datalogger data from March 10, 2011 through February 09, 2012.  Charts 2 through 4 
present soil oxygen and soil moisture for each of the study areas plotted over time and compared to 
precipitation on record at the Benzonia, Michigan weather observation station.  For clarity, Charts 2 
through 4 were plotted following a reduction of data to roughly ten-day sample intervals. 
Control Plot: 
Shallow and deep water content in the Control Plot ranged from 8% to 15% throughout the study, 
except following the springtime thaw and a 2.2-inch per day rain event that occurred in early April as 
well as precipitation events occurring in late-December and early-January that gave a water content 
around 20-25%.  As to be expected, shallow soils generally exhibited a higher degree of saturation 
than deep soils at this location and were more responsive to precipitation.  Both depths intervals 
showed stabilized volumetric water contents of around 8% moisture by August, with increases in the 
latter part of the study due to rain and snow melting events.   
Following the commencement of discharge, oxygen content in the deep soils sharply increased, the 
returned to more stable levels, with oxygen ranging from 3% to 12%.  Oxygen concentrations 
decreased at both the shallow and deep measurement intervals following persistent rainfalls of around 
0.5-inches per day during the month of August.  Concentrations at each depth steadily increased 
during the fall months and stabilized around 10%, fluctuating in response to rain and snow melting 
events. 
Active Aeration Plot: 
Shallow and deep water content in the Active Aeration Plot was consistent with the Control Plot over 
the duration of the study with the exception of the shallow water content at the end of the study 
(December 2011 to February 2012) when it dipped slightly lower than that of the Control Plot.  
Prior to system startup, oxygen content in the Active Aeration Plot ranged from around 5% to over 
15%.  Following the commencement of aeration, oxygen content at both the 4’ and 6’ interval 
increased to 21% and 19%, respectively.  A drop in both shallow and deep soil oxygen was observed 
as BOD loading increased during the months of June, July, and August.  When the wastewater BOD 
lowered to more normal concentrations, oxygen content returned to 18% and 21% in the shallow and 



109 
 

deep plots.  A drastic drop in oxygen content occurred mid-December 2011 when BOD loading 
exceeded 75 pounds per acre per day. 
Passive Aeration Plot: 
Shallow water content in the Passive Aeration Plot ranged from between 10 and 20%, with the 
occasional, temporary, increase to around 30%.  Deep soil moisture was slightly higher, ranging from 
35 to 45% saturation during the first half of the study.  During the second half of the study, deep water 
content decreased to 25% to 30%, and was similar to the shallow water content.      
Oxygen content in the Passive Aeration Plot dropped to near zero following the commencement of 
discharge at the site and did not increase for the study’s duration.  As reported previously, the Passive 
Aeration Plot was situated in an area of soil that was previously disturbed and contained a high 
fraction of organic material and debris.  As a result of poor to moderate compaction and the presence 
of fibrous or woody cherry pits (crushed and whole) at that interval, these soils appeared to retain a 
higher-than normal fraction of water and exhibited anaerobic conditions following the application of 
even low volumes of wastewater. Lakeshore attempted to re-locate the sensor array but this effort had 
little to no effect on the long-term sensor reading.  During this relocation attempt on May 26, 2011, 
Lakeshore confirmed that this sensor was functioning properly, which indicated that the lack of oxygen 
content shown in the data was a result of its surrounding soil.   

BENEFICIARIES 
Currently, Michigan’s food processing and agribusiness is a $37 billion industry, making it the 
State’s second largest industry (MDEQ, Food Processing E2-P2 website, 6/22/09).  Furthermore, 
according to the Michigan Department of Agriculture, food processing and agribusiness is the fastest 
growing industry in the State.  The operating costs associated with environmental compliance for 
Michigan processors are significant. Annual costs associated with wastewater treatment, discharge, 
and discharge compliance can range from approximately $50,000 to $1,000,000 for a single 
processor. 
A number of processors have expressed the need to expand to meet market demand, but the 
current concentration and loading limits for wastewater prohibit such endeavors.  Many specialty 
crop processors cannot expand their businesses, and thus the State’s revenues, without 
dedicating a rapidly increasing amount of capital to meet wastewater discharge standards. 
Development of this technology for the treatment of wastewater may significantly reduce costs 
for the State’s food processors, while protecting the State’s water resources. 
 
All Michigan specialty crop food processors will or can benefit from this study if demonstrated that 
passive aeration is effective at the full-scale.  The safe and effective discharge of food processing 
wastewater is elemental to the operation of most of these industries, primarily those located in rural 
areas without access to publically-owned treatment works (POTW) where the burden of treatment is 
moved to the municipality.  Facilities ranging from small septic-style systems to full-scale land-
application and irrigation systems will benefit through improved wastewater treatment efficiency, 
improved groundwater quality and a reduction in the amount of land required for adequate treatment. 
 
LESSONS LEARNED 
Filtration 
Due to the nature of the wastewater stream, Lakeshore and Smeltzer quickly identified that the 
filtration methods initially implemented in the system were not adequate to provide filtration to 100 
microns AND longevity.  The original system design included the use of dual disc filters to achieve the 
water quality required for the buried drip irrigation system.  As reported in the First Quarter 2011 
report, one of the disc filters was removed and replaced with a bag-style filter module.  The filter 
media used was a 100 micron felt media that functioned to specification during the first day of 
application then fouled quickly with a slimy film that prevented water movement.  After some research, 
Lakeshore upgraded the bag filter media from polyethylene felt to nylon mesh of similar pore size.  
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This revision to the system occurred in August 2011 and provided for more consistent flow rates over 
the course of application and required weekly filter media changes. 
Drip Irrigation 
The effectiveness of the drip irrigation system decreased over time.  This was likely due to emitter 
fouling as a result of either excess solids passing through the filtration system or, more likely, the 
accumulation of organic “sludge” within the piping system.  Future attempts at this type of irrigation 
with wastewater will require regular treatment of the drip system to remove and prevent emitter 
fouling. 
Installation Method 
Drip irrigation tubing was placed in trenches directly besides active/passive aeration tubing.  Since the 
open spaces in the aeration tubing provide perfect specific hydraulic storage when compared to 
compacted soils, it is likely that wastewater accumulated in the passive aeration vent tubing thereby 
prohibiting or limiting the free movement of atmospheric air through the aeration piping.  Future 
installations should have drip tubing at the bottom of the trench surrounded by clean native backfill 
above with a space of greater than three inches before the placement of the aeration piping.  This will 
allow moisture to infiltrate the soil but decrease the likelihood of water accumulation in the aeration 
piping. 
Weather 
Winter weather conditions present at the commencement of the study prohibited the start-up of the 
system despite efforts to winterize the pipes and distribution system.   Furthermore, in February 2012, 
soil pore samples analytical results were limited to only Passive Aeration because the other lysimeters 
could not produce water for a sample.  This was most likely due to water frozen in the tubes, which 
created a block when the pressure was applied to the lysimeter. 
Plot Selection 
Successful application of passive aeration techniques and in-situ soil monitoring with electronic 
environmental sensors is achieved in native, undisturbed soils or soils that are properly compacted 
and free of organic debris (crushed cherry pits). 
Soil Samples 
The project had a later than expected startup date due to freezing and therefore ran longer into the 
season than originally planned.  Consequently, the post study soil samples had not been collected as 
of the date of this report.  The post study soil samples will be collected and analyzed greater than 30 
days after end of discharge, which occurred on January 30, 2012.  Therefore the post study soil 
samples will be taken during the first week of March, 2012.  The analysis will be performed, as 
outlined in the state grant agreement, and will be submitted as an addendum to this report.       
 
Conclusions 
Soil Aeration as an Effective Treatment of Food Pro cessor Wastewater 
This study demonstrated that soil aeration, both active and passive, was effective at treating 
wastewater from a food processing facility.  Aeration was also effective at reducing the concentrations 
of mobile metals found in soil pore water which would have the effect of improved groundwater quality 
at a food processing facility.  These conclusions were based on a comparison of soil pore water 
samples to wastewater influent samples.   
Passive Aeration verses Active Aeration 
This study demonstrated that both active (forced air) and passive (convective) aeration methods 
provided supplemental oxygen and augmented wastewater treatment in the subsurface.  Though not 
as effective as active aeration, passive aeration provided treatment (reduction) of up to 90% of key 
wastewater analytes as demonstrated by soil pore water sampling.  Both systems were strained at 
elevated hydraulic, BOD, and COD loading rates.  Passive aeration was not as effective at preventing 
metals mobilization in the subsurface, especially at depths greater than 4 feet BGS (2 feet below drip 
emitters). 
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General Conclusions 
Food processor facilities that discharge untreated or partially treated wastewater to the groundwater 
via land application or drip irrigation methods would be well served in augmenting in-situ treatment 
through the addition of subsurface aeration.   
Though more effective, the practicality of installation of active, forced air aeration methods are 
questionable when extrapolating compressor and energy needs over a large area.  Based on the use 
of a 30 to 45 horsepower regenerative blower, the cost per acre is around $20,000 including the 
installation of perforated, corrugated pipe but excluding the cost of electrical energy consumption.  
The use of passive aeration, however, presents an install-it-and-forget-it option that would cost around 
$3,000 per acre to install with no long term energy needs.   
The effectiveness of both options is limited when BOD/COD and hydraulic loading rates are 
excessive. 
 
Study Performance & Measureable Outcomes 
Study Performance 
The goal of this study was two-fold.  First, the project was set up to evaluate the efficiencies of soil 
aeration in the treatment of fruit processing wastewaters.  Second, the project compared efficiency 
between direct, or active, soil aeration and passive aeration.  Success in this study would reduce 
wastewater treatment costs for food processors.  Performance was measured with the analysis of 
wastewater analytical data (system influent) and soil pore water analytical data (system effluent) from 
each aeration zone.  The study results indicate that active aeration is more effective than passive 
aeration, but both an effective in treating food processor wastewater with measurable reductions of 
BOD, COD, TOC, and TIN when compared to untreated wastewater. 
Measureable Outcomes 
The study generated data that has direct application to the design, installation, and management of 
Michigan specialty crop processor wastewater treatment systems.  Specifically, the study generated 
data that indicates that wastewater pretreatment and long-term environmental monitoring costs can 
be reduced by implementing a passive aeration system for food processor wastewater treatment. 
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ADDITIONAL INFORMATION 
Readers of this report are encouraged to review the Lakeshore Environmental, Inc. website at 
SCBGProjects http://www.lakeshoreenvironmental.com/index.php/scbgprojects  - Title: A Study to 
Determine the Feasibility of Passive Soil Aeration for the Treatment of Wastewater 
 
The study generated data that has direct application to the design, installation, and management of 
Michigan specialty crop processor wastewater treatment systems.  Specifically, the study generated 
data that indicates that wastewater pretreatment and long-term environmental monitoring costs can 
be reduced by implementing a passive aeration system for food processor wastewater treatment. 
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PROJECT TITLE 
Modern Soil Fumigation Research and Education for M ichigan Potato Production - FINAL 
 
PROJECT SUMMARY 
About half of Michigan’s potato acreage is treated with soil fumigants through modern subsurface 
shank injections to control the penetrans root-lesion nematode and dahliae Verticillium fungus.  No 
reliable data have been developed in Michigan on efficacy for this technology.  This Specialty Crop 
Block Grant, funded at $49,000 from the Michigan Department of Agriculture to the Michigan Potato 
Research Commission for research conducted by Michigan State University compared various 
treatment rates and injection depths against non-treated control plots.  The 2010-2011 research 
results should lead to recommendations for fumigators and an information set for non-fumigators to 
use for deciding whether or not to adopt fumigation.  Educational materials, including a “Soil 
Fumigation Field Guide” and a “Potato Nematode Farm Guide” were also produced as part of the 
project.  The project design and associated EPA fumigant re-registration process were presented to 
the Michigan potato industry at their 2011 annual meeting.   The research results and copies of the 
educational materials will be presented and distributed at the 2012 meeting in February.  This process 
is essential in light of the Environmental Protection Agency’s new required inclusion of detailed Good 
Agricultural Practices (GAP) as part of labels on re-registered fumigants.  
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Approximately half of Michigan’s 40,000 acres in potato production is fumigated.  Growers make 
rough fumigation cost-benefit calculations.  Some are willing to sacrifice fumigation and live with lower 
yields; whereas, others would not operate without fumigant protection.  Fumigation that controls the 
penetrans root-lesion nematodes and dahliae Verticillium fungus has been a significant contributing 
factor in the doubling of Michigan potato yields in the last half-century to approximately 320 
hundredweight per acre. 
 
The fumigant most commonly used is metam sodium.  The typical fumigation technique in Michigan is 
subsurface injection whereby a moving shank digs into the soil and the fumigant is injected through an 
attached nozzle.  The nozzle can be placed at a 12-inch depth for reaching the nematode zone or a 
six-inch depth that is believed to be effective against dahliae Verticillium.  The mechanism can be 
adapted for injections at both 12-inch and six-inch depths.  Shank-injection technology includes 
backflow control to prevent accidental fumigant discharges. 
 
The rates used in Michigan potato fields are still largely guesswork.  No controlled studies have been 
done with modern injection equipment to determine optimal rates for optimal pest control at the 
respective depths.  Growers face the quandary of wasting money by over-applying the costly 
fumigants or losing the degree of pest control they need by applying too low a fumigant rate. 
 
While the research results and educational materials will assist Michigan potato growers in evaluation 
the economics of fumigation, a second year of data will be necessary.  Funding for this has been 
obtained from industry and the work initiated in the fall of 2011. Both of the educational products from 
this project stress Good Agricultural Practices (GAP).   This is an issue having an impact on the entire 
Michigan potato industry.  Fumigants have been re-registered by EPA.  The new labels mandate a 
Fumigation Management Plan and Post-Application Report.  Under the Phase I labels that took effect 
in 2011.  It is believed that various GAP will be available for reducing the size of Buffer Zones when 
the Phase II labels are finalized in the spring of 2012. 
 
PROJECT APPROACH 
Two sites on Michigan commercial potato farms (Farm I. and Farm II.) were selected for the study 
based on grower fumigation experience and site availability.  Both sites were selected in part, based 
on moderate potato early-die risk information provided by the farm.  Four treatments, each replicated 
four times in a randomized block design were established in the fall of 1010.  Each plot was four-rows 
in width and 250 feet in length.  The sites were sampled for the penetrans root-lesion nematode and 
dahliae Verticillium fungus at 0-6 and 6-12 inch soil depths in both the fall of 2010 and spring of 2011.  
The plots were sampled again in the fall of 2012 at a 0-12 inch soil depth.  Both sites were fumigated 
in the fall of 2010 using grower equipment.  At Farm I, the fumigant was shank injected at a 12-inch 
soil depth.  On Farm II, the fumigant was injected at both a 5 and 10-inch soil depth, with 60% of the 
material being applied at the 5-inch depth and 40% at the 10-inch depth.  The variety Snowden was 
planted in the spring of 2011 at Farm I. and F-2137 at Farm II.  The following four treatments were 
used: 
Farm I. 
 Non-treated control 
 Metam (18.75 gallons per acre) 
 Met am (37.5 gallons per acre) 
 Metam (75 gallons per acre) 
Farm II. 
 Non-treated control 
 Metam (50 gallons per acre) + Water (20 gallons/acre) 
 Metam (50 gallons per acre) 
 Metam(70 gallons per acre) 
A subsample of each plot was harvested in the fall of 2011 and the tubers graded. 
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GOALS AND OUTCOMES ACHIEVED 
1.  Develop sound research data that will yield recommendations growers can follow to achieve 
maximum productivity at the least cost in their nematode and Verticillium control.  The data will also 
be available for non-fumigators to evaluate in their own decision-making concerning the advisability of 
fumigation.  The purpose is to enhance the competitiveness of Michigan potato growers through 
reliance on rigorously designed replicated research. 
 
Develop educational materials for soil fumigation and nematode management in potato production.  
Make these materials available and discuss them at Michigan potato industry at grower meetings. 
 
2011 potato tuber yields were general low throughout Michigan.  This was reflected in the research 
yields on both of the farms included in the study.  At Farm I., total tuber yields were significantly 
increased (P = 0.049) through the use of metam (Table 1).  The highest yield was 276 cwt/acre, 34 
cwt/acre more than yield associated with the non-treated control.  The A tuber yield exhibited a 
positive linear increase from the non-treated control through the highest rate of metam.  While there 
were no statistically significant differences in the J yields associated with the treatments, the highest 
were from the 18.75 gal/acre and 37.5 gal/acre rates.  B tuber yield was significantly (P = 0.030) 
enhance through application of metam, with the greatest yield being associated with the 37.5 gal/acre 
rate.  The treatments did not appear to have any impact on culls or specific gravities.      
 
Table 1. Specialty Crop Block Grant Metam Research, Farm I. 2011 potato tuber yields (cwt/A). 
 
 
Treatment Total A’s1 J’s B’s  Culls S. G. 

Control 242 183 0.7 57 0.7 1.070 
18.75 gpa 269 193 3.5 71 1.2 1.069 
37.5 gpa 276 197 3.4 93 0.0 1.071 
75 gpa 267 204 1.9 62 0.0 1.070 

P 0.049 0.224 0.500 0.030 0.293 0.581 
1A, B and J refer to tuber size: 1 7/8 in. to 3 ¼ inch in. diameter, < 1 7/8 in.  and  > 3 ¼ in, 
respectively.  
 
At Farm II., tuber yields ranged from 389 to 424 cwt/acre, with the highest yield associated with the 50 
gal/acre metam rate diluted with 20 gal. of water (Table 2).  While the yields were higher on Farm II., 
compared to Farm I., there were no statistically significant differences in the total, A, J, B or cull tubers 
associated with the four treatments.  Likewise, there were not statistically significant differences in the 
specific gravities associated with the four treatments.     
 
Table 2. Specialty Crop Block Grant Metam Research, Farm II. 2011 potato tuber yields (cwt/A). 
 
Treatment Total A’s J’s B’s  Culls S. G. 

Control 389 334 31 29 3.5 1.085 
50/20 gpa2 424 364 47 19 6.5 1.083 

50 gpa 403 343 38 21 3.3 1.083 
70 gpa 388 321 46 18 2.0 1.084 

P 0.428 0.280 0.693 0.593 0.127 0.161 
1A, B and J refer to tuber size: 1 7/8 in. to 3 ¼ inch in. diameter, < 1 7/8 in.  and  > 3 ¼ in, 
respectively.  
250 gal of metam diluted with 20 gal of water an applied at a rate of 70 gal/acre.  
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The initial population density of penetrans root-lesion nematode at Farm I. was uniformly distributed 
throughout the research site (P =  0.905 and P = 0.903, Table 3.).  The population density at the 6-12 
inch soil depth was significantly (P = 0.05) greater than at the 0-6 inch soil depth at the beginning of 
the experiment.   The population density of this nematode remained low at this site throughout the 
research period and no differences were detected among the four treatments.      
 
Table 3.  Specialty Crop Block Grant Metam Research, Farm I. 2010-2011 penetrans root-lesion 
nematodes per 100 cm3 soil.  

Treatment  Fall, 0-6 in. Fall, 6-12 in. Spr., 0-6 in. Spr., 6-12 in. Final 0-12 in. 
Control 5 12 1 0.0 2.3 

18.75 gpa 5 17 1 0.3 8.0 
37.5 gpa 4 13 0 1.0 1.5 
75 gpa 5 15 0 0.3 3.0 

P 0.905 0.903 0.574 0.352 0.430 
 
Population densities of the penetrans root-lesion nematode were higher at Farm II. than those 
encountered at Farm I. (Table  4).  At the beginning of the research, the population density of this 
nematode was uniformly distributed throughout the research site (P = 0.970 and P = 0.971).  At this 
time, the population density was significantly (P = 0.05) greater at the 6-12 inch soil depth than at a 
soil depth of 0.6 inches.  In the spring of 2011, the highest population density of the penetrans root-
lesion nematode as associated with the non-treated control at a soil depth of 6-12 inches (P = 
<0.001).  At a soil depth of 0-6 inches the highest nematode population density was associated with 
the 50 gal/acre metam treatment without water.  By harvest population densities had increased where 
the fumigant had been used,    
 
Table 4.  Specialty Crop Block Grant Metam Research, Farm II. 2010-2011 penetrans root-lesion 
nematodes per 100 cm3 soil.  

 Treatment  Fall, 0-6 in. Fall, 6-12 in. Spr., 0-6 in. Spr., 6-12 in. Final 0-12 in. 
Control 22 50 0.5 32.5 42 

50/20 gpa1 18 41 0.0 0.5 18 
50 gpa 21 49 10.5 0.0 15 
70 gpa 19 40 3.0 1.0 17 

P 0.970 0.971 0.070 <0.001 0.693 
150 gal of metam diluted with 20 gal of water an applied at a rate of 70 gal/acre.  
 
Population densities of the dahliae Verticillium fungus were higher in the soil on Farm I., compared to 
Farm II. (Table 5. and Table 6.).  The population density appears to be slightly higher at a soil depth of 
6-12 inches, compared to a 0-6 inch soil depth.  There were no detectable differences in the 
population densities of this fungus among the treatments at any of the sampling dates or soil depths 
at Farm I.      
 
Table 5.  Specialty Crop Block Grant Metam Research, Farm I. 2010-2011 dahliae Verticullium fungal 
colonies per 10 grams of soil by wet sieving.  
 

Treatment  Fall, 0-6 in. Fall, 6-12 in. Spr., 0-6 in. Spr., 6-12 in. Final 0-12 in. 
Control 6.8 3.5 9.3 13 3.8 

18.75 gpa 1.8 8.3 5.8 5 1.8 
37.5 gpa 4.5 5.3 9.3 8.3 2.5 
75 gpa 5.5 3.8 8 9 5.0 

P 0.627 0.686 8.063 0.343 0.468 
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Population densities of the dahliae Verticillium fungus at Farm II.  Were low at all sampling dates 
(Table 6).  At the beginning of the experiment, the distribution of this fungus throughout the 
experimental site was more uniform at a soil depth of 6-12 inches than at a 0-6 inch soil depth.  There 
were no detectable significant differences in the population densities among the four treatments.      
 
Table 6  Specialty Crop Block Grant Metam Research, Farm II.  2010-2011 dahliae Verticullium fungal 
colonies per 10 grams of soil by wet sieving.  
 

Treatment  Fall, 0-6 in. Fall, 6-12 in. Spr., 0-6 in. Spr., 6-12 in. Final 0-12 in. 
Control 1.3 2.5 0.3 0.3 3.8 

50/20 gpa 0.8 2.3 2.0 2.0 1.8 
50 gpa 2.8 2.0 0.5 0.5 2.5 
70 gpa 1.8 2.0 1.0 1.0 5.0 

P 0.426 0.983 0.608 0.938 0.468 
 
Grower meetings and development of two field guides were used to fulfill the educational component 
of the project.  The first educational session was held at the 2010 Michigan Winter Potato Meeting in 
Mt. Pleasant.  The soil fumigation component consisted of three presentations.  The first described 
this project, the second reviewed the Michigan atmospheric admissions research that resulted in 
significant changes in the EPA proposed buffer zones, and the third was a review of the Good 
Agricultural Practices (GAP) that will be part of Phase II fumigant labels.  There were several 
meetings held during 2011 and 2012.  Approximately 60 in attendance for each of the Michigan State 
University/Michigan Potato Industry Commission (MPIC) Montcalm Field Day, Presque Isle County 
Field Day and Upper Peninsula Field Days held in August and October 2011 and 2012.  
Approximately 30 attended MPIC Research meetings in January 2012.  The MPIC Annual Winter 
Potato Conference 2012 hosted approximately 100.  Northeastern nematologists hosted 15 at a 
“NE1040 Nematology Research meeting in 2012.  A Wisconsin grower meeting being held in 
February 2013 will have 50 in attendance.  Many individual visits with growers at grower farms.  Met 
with individual growers on their farms; the evidence appeared to be receptive but have never 
quantified that. 
 
The field guides were to be published in time for the 2011, Great Lakes Expo, but this was not 
possible since EPA did not meet the fall 2011 deadline in regards to Phase II labels.  A soil fumigation 
session was held at 2011 Great Lakes Expo.  It was extremely well attended!  There were presenters 
from EPA, private business and Michigan State University.  The general consensus was that the first 
year of implementation of the Fumigant Management Plans went very well.  It is very likely that this 
was the case because of the leadership by the Michigan Potato Industry Commission in regards to 
pre-implementation educational programs.    The most significant new items discussed at the session 
related to the fact that two separate postings for each fumigated site are required under the new 
labels.  One is for the treated area and the other for the buffer zone.  They have separate 
requirements in regards to entry periods and posting take-down.  The second related to Good 
Agricultural Practices (GPA).  There are three separate types of GAP associated with potato 
production: 1) those used for formal farm GAP certification, 2) those will be used in Phase II labels for 
buffer zone size reductions, 3) and those recommended by Michigan State University for superior 
fumigation results.  
 
Immediately before the December 31, 2011, end of this project, the two field guides were published.  
The first is entitled, Potato Soil Fumigation: A Field Guide to Fumigant Management plans, With 
Special Reference to Potato Early-Die in Michigan (2011 Review Edition).  Because of the project 
completion deadline and the fact that EPA will not have Phase II labels available.  A limited number of 
review copies were produced and a second edition will be published as soon as Phase II labels are 
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available.  It was originally intended for this publication to have co-authors from Oregon and Florida.  
After discussion with these individuals, it was determined that there were enough differences in the 
fumigation practices in these regions to focus solely on Michigan.  A copy is included as part of this 
report as Appendix A.  500 “Michigan Soil Fumigation Handbooks” and 500 of “Potato Nematode Field 
Guide” were distributed.  The Fumigation Handbook is now out of print.  The Potato Nematode Guide 
was distributed widely and is the only one like it in the country.  After meeting with individual growers 
on their farms; the evidence appeared to be receptive but we have not quantified whether they utilized 
the guides in the crop management decisions. 
 
The second educational publication is entitled, Potato Nematodes: A Farm Guide to Nematode 
Diagnostics and Management.  Both educational documents will be introduced to the Research 
Committee of the Michigan Potato Industry Commission at their meeting on January 12, 2012.  As 
described in the original project proposal, they will be used as part of the soil fumigant educational 
session at the Michigan Winter Potato Meeting in Mt. Pleasant on February, 16, 2011.  It was 
originally intended for the nematode document to have co-authorship with an individual from 
Wisconsin.  Because of the constraints in regards to the delay in Phase II labels, this was not 
possible.  It is hoped that Dr. Ann MacGuidwin, of the University of Wisconsin will be a co-author of 
the second edition of this publication.   A copy of this document is attached to this report as Appendix 
B.  
 
BENEFICIARIES 
The beneficiaries of this block grant funding were Michigan Potato Growers attending the 2011 and 
2012 Winter Potato Conference and other educational sessions where the application of fumigants 
using Good Agricultural Practices and modern application techniques were explained.  Because 
fumigation is not limited to potato fields other farm operations also benefited where information 
generated by this research was presented.  These meetings include the Great Lakes EXPO, Decision 
Makers Tour, 2011 (Feb.) MSU Extension Fumigation meeting.  Not fumigating potato fields with high 
nematode populations prior to potato production is believed to be a practice that is self-limiting.  
Potato yields will continue to decline as the population of nematodes increase.  Soil fumigation at 20, 
40 and 60 gallon per acre has to increase marketable tuber yields by 17.5, 29 and 40 cwt, 
respectively, to cover the cost of fumigation. Due to extreme heat in late July 2011, a reduction of 18 
cwt per acre was reported by the USDA National Agricultural Statistics Service state wide.  Given the 
unusual growing season it is not possible to determine what the yield benefit would have been due 
only to a fumigation application.  The field research component of the project is being repeated in 
2012.  Funding for the project has been obtained from TKI, a manufacturer of metam and also a 
beneficiary of the 2010-2011 grant. While each crop has its specific weather related impact on yields it 
is safe to say that the decision to make a fumigation application is driven by historical results and not 
a year to year yield comparison.  The benefit of the educational effort provided by this grant is that 
growers and residents in rural communities began thinking in terms of optimal treatment, best 
practices, use of modern technology and safety of rural residents.   
 
LESSONS LEARNED 
Potato-Dearly Die is a key limiting factor in Michigan potato production.  Soil fumigation is frequently 
used for managing this infectious disease.  During two decades of research at the Montcalm Potato 
Research Farm with metam, increases in tuber yields from application of this chemical were always in 
the 100-200 cwt/acre range.  The equipment used in these studies, however was different than the 
modern soil fumigation equipment used on today’s potato production systems.  In one case, it was 
demonstrated that while the 35 gal/acre rate was adequate for control of the penetrans root-lesion 
nematode and early-die, the 75 gal/acre rate was necessary for reducing population densities of the 
dahliae Verticilium fungus.   In recent years, however, there have been a number of cases where 
Michigan potato growers failed to obtain major tuber yield responses.  In general, potato yields in 



118 
 

Michigan in 2011 were lower than usual.  This was the case for both Farm I. and Farm II. used in the 
current research project.  The reason for this is unknown.  At both sites, early-die symptoms were 
relatively mild and did not appear until later in the growing season than normal.  Yield response to 
what would be considered optima fumigation was only 34 cwt. /acre at Farm I. and 35 cwt. /acre at 
Farm II.  This mandates that the research be repeated under a different set of environmental 
conditions.  Funding from private industry has been obtained to do this and the research was initiated 
in the fall of 2011 at three commercial potato production enterprises in Michigan. 
 
Key findings/discussion associated with the research are: 

1.  The rates of fumigant used must be specific for the type of equipment used and other 
associated management practices used on each farm.  Excellent penetrans root-lesion 
nematode control was obtained at Farm II.  This could not be adequately accessed at 
Farm I. because of low initial, growing season and final population densities of this 
nematode.    

 
2.  When the fumigant was injected at a 12-inch soil depth at Farm I., there was a linear 

increase in tuber yield with increasing fumigant rates from 18.75 to 75 gallons per acre.  At 
this site, however, the greatest yield increase was with B size tubers, indicating that the 
crop may not have completely matured properly. 

 
3. When the fumigant amount is split and is injected at two soil depths, 5 and 10 inches (60% 

at the 5 inch depth and 40% at the 10-inch depth) dilution with water appears to the 
necessary.  This was reflected in both tuber yield and nematode control.  The width of the 
blade at the base of the shank may have a bearing on this.  The blade used for the 12-inch 
injection was wide and that used for the split injection was significantly narrower. 

 
4. In Michigan, the dahliae Verticillium fungus is uniformly distributed through the 0-12 inch 

soil depth profile.  The population density was not greater at the 0-6 inch soil depth, 
compared to a soil depth of 6-12 inches.  This is logical because of the types of tillage, 
crop rotation systems used in addition to various environmental stresses.     

 
The Michigan potato soil fumigation education program appears to have been successful and on a 
good future trajectory.  Growers seem to be very interested in the GAP approach to both their overall 
farm and soil fumigation technology.  It is believed that the 2012 Michigan soil fumigation research will 
provide significant additional practical information in regards to this topic.   
 
CONTACT PERSON 
Michigan Potato Industry Commission 
Ben Kudwa, Executive Director  
(p) 517 669 8377   
ben@mipotato.com 
 
ADDITIONAL INFORMATION 
Complete Report at:  http://www.michigan.gov/documents/mdard/SCBG_MI_Potato_Commission_-
_Modern_Soil_Fumigation_Final_384810_7.pdf 
You can view the Potato Nematodes:  A Farm Guide to Nematode Diagnostics and Management and 
the Potato Soil Fumigation:  A Field Guild to Fumigant Management Plans  - 
http://www.ent.msu.edu/LinkClick.aspx?fileticket=zIyv2kYFpn4%3d&tabid=133 
http://www.ent.msu.edu/Directory/Facultypages/bird/tabid/133/Default.aspx MSU Department of 
Entomology - Faculty - George Bird 
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PROJECT TITLE 
Michigan Processing Apple Growers Division of MACMA  – USDA Good Agricultural Practices 
(GAP) Training for Asparagus, Cherry, Peach, and Ap ple Growers - FINAL 
 
PROJECT SUMMARY 
Recent food scares across the nation have made food safety a top priority for Michigan fruit and 
vegetable producers.  In an effort to market asparagus, tart cherry, peach, and apple crops 
competitively, it is imperative for producers to successfully complete a USDA GAP audit on their 
farms.  Michigan markets a large portion of these commodities to USDA through domestic feeding 
programs.  Producers are now required to be USDA GAP certified for any fresh produce (including 
fresh cut apple slices).  Because of the mandated USDA requirement, it is imperative to educate and 
train producers and help them prepare for the audit with proper recordkeeping documents. 
 
PROJECT APPROACH 
The project approach was to mail a questionnaire to growers asking for input on how to improve 
upcoming classes.   A minimum of four and maximum of eight grower educational meetings 
(depending on the number of participants) would be scheduled during the months of January-May.  
Growers will be provided with materials including a USDA GAP manual with templates of policies and 
procedures as well as a 15-minute DVD covering worker health & hygiene. 
 
GOALS AND OUTCOMES ACHIEVED 
A GAP questionnaire was mailed to 1,361 growers on December 6, 2010 which included a postage-
paid business reply envelopes.  The purpose of the questionnaire was to get input on how to better 
the program for 2011.  103 surveys were returned.  Overall, growers were complimentary of the 
program.  

• 39 of the respondents had not been through an actual GAP audit. 
• 63 of the respondents had been through an actual GAP audit a minimum of one time and 

some had been through three audits. 
• Of the respondents who had been through an audit, they were not concerned over how the 

audit was handled but noted they were nervous going through the audit the first time. 
• 57 respondents felt the GAP class was informative; 3 did not. 
• Some specific areas that could be better explained included: 

o Water quality/surface water 
o Traceability – confusing 
o Some growers felt the auditor didn’t answer their questions. 
o Why do farmers have to go through this? 
o Ridiculous farmers have to have to pay for an annual water test. 
o Why growers have to do this when foreign countries get away with anything! 
o Documentation 

• 53 respondents completed a mock recall; 8 did not. 
• Additional comments included: 

o Provide a computer template (we included a CD in 2011) 
o Why is the audit for a small grower the same as for a large grower? 
o Growers are scared of “this thing”.  Need someone to “back me up”. 
o A lot of audits being pushed onto the farm, maybe time to push back. 
o Need more lead time of when audit is scheduled (received a call late in the afternoon 

the day before). 
o Too costly. 
o Need to have one audit to satisfy everyone. 
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o The conference was very helpful as was the handbook.  I would have been lost without 
it.  We passed with 99% overall and am sure it was due to the info obtained through 
the session. 

o Explain procedures in simpler terms. 
 
There were no post-tests taken. 
 
Seven classes were held in the apple producing regions, and 150 growers were in attendance.  
Several other producers received the manuals either in person at the MACMA office or by mail. 
All classes included reviewing and answering each question in the Audit for P1-2, G-1 through G-15, 
1-1 through 1-26 and 2-1 through 2-21.  Also, supporting documents were provided with each 
question to be used as a template for individual farms.  A USDA inspector was also present at every 
meeting to answer questions related to individual farms. 
 
Dawn Drake and Phil Pitts conducted the meetings with a USDA inspector present at each meeting.  
The inspector has proven invaluable as it allows growers to ask questions pertaining to their individual 
farms.  It also allowed for discussion and clarification on the previous year audits and questions that 
arose from those audits. 
 
BENEFICIARIES 
The beneficiaries of this project were asparagus, cherries, peach, and apple growers.  Additional 
beneficiaries include Michigan processors who strongly encouraged growers to complete the program 
or who now require USDA GAP for their deliveries. 
 
LESSONS LEARNED 
Although the number of attendees was down compared to 2010, many growers had already been 
through the training the two previous years and also had successfully completed on-farm audits.  As 
of November 1, 2011, 283 audits were successfully completed versus 244 audits in 2010.  There are 
additional audits scheduled but have not been completed yet because of weather events and the late 
harvest. 
 
The preparation for the manual and the time and travel cost are the same whether you train 100 
people or 400 people.  Printing costs were directly attributed to the number of participants as we didn’t 
want to have an excess of manuals in inventory.   
 
In addition to the 150 participants completing the audits, 57 previous participants completed audits for 
a total of 207 successfully completed audits in 2011. 
 
CONTACT PERSON 
Dawn M Drake 
1-800-292-2653 
Dawn_drake@frontier.com 
ADDITIONAL INFORMATION 
Additional items provided to growers this year included a certificate stating they were in attendance at 
the meeting, as well as a CD which included all of the policies/procedures in the manual.  The CD 
allowed them to “customize” the manual for their specific operation. 
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PROJECT TITLE 
MBG Marketing - Spotlight on Blueberries – Training  in Best Practices in Labor Management 
and Social Compliance for Growers - FINAL 
  
PROJECT SUMMARY 
As a result of an ABC News Segment titled “The Blueberry Children” that aired on “Good Morning 
America”, “World News Tonight”, and “Nightline” October 30, 2009, Michigan’s entire blueberry 
industry was indicted on charges of child labor violations.  Videos of young children picking berries 
and carrying full buckets were broadcast across the nation as evidence of abusive labor practices in 
our industry.  The damage to the state’s industry image and reputation was instantaneous with large 
global retailers being called on to immediately stop doing business with some of Michigan’s oldest and 
largest growers and grower groups.  Overnight, suppliers of blueberries grown in Michigan were 
called and told contracts were canceled or customer relationships were on the verge of ruin.  The 
Michigan blueberry industry needed to respond…and quickly! 
 
PROJECT APPROACH 
Following the October 2009 media reports and prior to the specialty crop block grant, the Michigan 
Blueberry Growers quickly engaged an ad hoc consortium of partners to plan an industry seminar that 
was held in February of 2010.  The meeting was a tremendous success, and it was decided that more 
educational outreach seminars would be necessary.  Through the SCBG funding, we were then able 
to plan and execute several successful seminars training growers on best practices in a number of 
areas that would be beneficial to them.  These seminars/educational meetings would provide a better 
understanding of the global complexities of marketing their locally grown Michigan blueberries. 
 
GOALS AND OUTCOMES ACHIEVED 
The goal was to host at least four (4) blueberry grower educational and training sessions within the 
next year under this grant, and attract up to 200 blueberry grower participants per session, with 
appropriate counts and evaluations recorded for each meeting. 
 
Although our intent was to attract up to 200 blueberry grower participants per session, this number fell 
short for Sessions Two and Three.  This can be attributed to seminar timings as they coincided with 
seasonal grower responsibilities, such as field maintenance and harvesting.  Our participant goal 
would have been met had the meetings taken place after the growing season, but our education 
objectives needed to be met pre-harvest, and we had a short window of opportunity to present our 
programs. 
 
Training Session One (two units) 
Spotlight on Blueberries-Training in Best Practices  in Labor Management and Social 
Compliance for Growers 

• This two-unit session was held on February 15, 2011, beginning at 9:00 a.m. through 4:30 
p.m. at the DoubleTree Conference Center in Holland, MI. 

• This was a follow-up program to the 2010 Spotlight on Blueberries. 
• Program offered at no cost to participants, lunch included. 
• Objective was to expand educational outreach and training opportunities for Michigan 

blueberry growers. 
• Key topics presented: USDOL Update (extended Q & A with DOL acting district 

director), Farm Safety, Migrant Housing Do’s and Don’ts, Basic Good Agricultural 
Practices, MI Department of Civil Rights Report on Ag Workers, Codes of Conduct and 
Compliance, Ag Law Employment Overview, What To Do When the Inspector Calls, and A No-
Nonsense Guide to I-9’s. 
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• Program handbook included over 200 slides. 
• We hosted 210 registered participants and received 150 session evaluations back. 
• The average program topic and individual speaker scored 4.4 out of 5.0. 

 
Participant Comments: 

• “I thought the Blueberry Labor Management & Social Compliance Training Seminar was a 
great opportunity for growers to have their questions regarding legal standards and consumer 
expectations answered.  It was good to have such a wide variety of experienced presenters 
available to provide an overview of federal and state laws.  I especially thought that the 
extensive question and answer sessions were helpful as they allowed growers to receive 
clarification on specific concerns.”  Kara Moberg - Farmworker Legal Services 

• “Extremely well put together.  Thank you for doing so much.  Great Job!” 
• “The session could have been two days. Very good and lots of information.” 

Training Session Two 
Blueberry Best Practices: Media, Modernization & Im migration 

• This one-unit session was held on May 17, 2011, beginning at 8:00 a.m. through 12:30 p.m. at 
the DoubleTree Conference Center in Holland, MI. 

• Optional individual media training opportunities and mock interviews were offered from 1:30 to 
5:00 p.m.  The session on “How to Handle the Media” was underwritten by the United States 
Highbush Blueberry Council (USHBC). 

• Program offered at no cost to participants. 
• Key topics presented: Food Safety Modernization Act of 2010, Immigration Policy 
• Update, and Developing and Communicating Your Media Policy. 
• We hosted 103 registered participants and received 53 session evaluations back. 
• The average program topic and individual speaker scored 4.7 out of 5.0. 

Participant Comments: 
• “Important for all to see issues. Lots of good information presented. Good information and 

direction.  Helpful information and thanks for the tools.” 
• “The more informed we are as growers, the more education we can put forth throughout our 

communities regarding the importance of agriculture in the U.S. – thank you!” 
• “Overall good presentations and very informative.  Hope to have another meeting like this one 

with the same topics next year.” 
 
Training Session Three 
Bi-lingual Farm Manager, Crew Leader, and Farm Labo r Contractor Training 

• The final, one-unit session was held on July 1, 2011, beginning at 8:00 a.m. through 12:00 
p.m. at the DoubleTree Conference Center in Holland, MI. 

• The meeting invitation was extended to all farm managers, crew leaders, and farm labor 
contractors, in addition to farm owners. 

• Program offered at no cost to participants. 
• Key topics presented:  An Introduction to Social Responsibility, Farm Worker Training 

Employment & Good Agricultural Practices, Health Services & Labor Camp Health Issues, 
Educational Opportunities & Resources for Migrant Families, Migrant Employment Services, 
and Harvest Labor & Supervisor Responsibilities. 

• Information was presented in English and simultaneously translated to Spanish. 
• Handout material was provided in English and Spanish. 
• We hosted 77 registered participants and received 49 session evaluations back, 38 of those in 

English and 11 of those in Spanish. 
• The average program topic and individual speaker scored 4.5 out of 5.0. 

Participant Comments: 
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• “Tremendously informative and great training for those that are unaware of laws and policies, 
also, of agencies offering free services to our farm working individuals.” 

• “This meeting could have gone on and on. So much to learn and know. Good to know about 
agencies and their willingness to help legal workers.  Good job on this meeting and getting the 
grant money.” 

• “This training was informative and cleared up a lot of questions I was having trouble 
understanding. It provided many benefits.” 

• All participant comments noted on the evaluation forms were anonymous, except Kara Moberg 
agreed to comment for the record. 

 
BENEFICIARIES 
Blueberry growers, farm managers, crew leaders, and other farm employees benefitted from the 
training seminars.  All sessions addressed critical topics directly related to grower education and 
social responsibility, but Session Three specifically focused on supervisor responsibilities, farm worker 
training, and health and educational services available for migrant workers and their families. 
 
LESSONS LEARNED 
Our growers are faced with a constantly changing landscape as they find themselves dealing with 
increased regulatory pressure and frequent media scrutiny while attempting to comply with stricter 
customer standards.  The majority of farm owners want to comply with all laws and standards, but 
without continuing education programs and industry updates, growers have to fend for themselves 
and attempt to become experts in a multitude of arenas.  As stated by a grower who attended our 
February 15th meeting:  “It seems that we are not just farming anymore, but we are trying to be 
lawyers, DOL, ICE and insurance agents.”   The Michigan blueberry industry leadership is committed 
to ensuring that growers remain compliant on all fronts by relaying vital training information to them 
via email, mailings, meetings and educational seminars. 
 
CONTACT PERSON 
Lorrie Ford Merker, MBG Marketing 
Grand Junction, MI 49056-0322 
Via Email : lmerker@blueberries.com 
Phone: 269.434.8060 
 
ADDITIONAL INFORMATION 
Complete Report at:  
http://www.michigan.gov/documents/mdard/Final_Grant_Report_MBG_Marketing-
_Specialty_Crop_Block_September_6_2011_388637_7.pdf 
 
Two web-sites with useful information related to our seminars are listed below: 
 
HTTP://WEBAPPS.DOL.GOV/LIBRARYFORMS/ 
This site holds the most frequently requested DOL forms 
 
U.S. Department of Labor - Wage and Hour Division (WHD) - Compliance Assistance-Fair Labor 
Standards Act (FLSA) 
This site provides step-by-step guidance in understanding the requirements of the Fair Labor 
Standards Act. 
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PROJECT TITLE 
Michigan Food & Farming Systems-MIFFS - Food Safety  Education for Michigan’s Specialty 
Crop Producers - FINAL 
 
PROJECT SUMMARY 
While specialty crop producers are taking steps to keep their food crops safe, we have learned 
through our training sessions and conversations with growers that there is still confusion about good 
food safety practices on the farm and how to prepare and implement plans that can be certified by an 
auditor.  The purpose of this project is to provide food safety education for Michigan’s specialty crop, 
direct market and wholesale producers at a variety of scales and knowledge levels.  The overall goal 
is to reduce the risks of microbial contamination of fruits and vegetables produced by Michigan’s 
specialty crop producers.  
 
A good understanding of food safety risks is important, in addition to more formalized Good 
Agricultural Practices (GAPs) and Good Handling Practices (GHPs) plans to minimize the risk of food 
contamination at the farm and processing levels.  GAPs are largely focused on field production and 
harvest conditions while GHPs are focused more on postharvest handling and processing.  Both are 
commonsense approaches to reducing the contamination risks associated with bacteria, viruses and 
parasites that cause human illness.  Understanding the “why” and “how” of implementing food safety, 
good agricultural and handling practices are necessary for any farm operation functioning in today’s 
food system.  The GAP training complements previous SCBG training.  The training for this project 
was held in different geographical locations than the previous year to help train additional growers. 
 
PROJECT APPROACH 
During this agreement, MIFFS conducted three food safety training sessions in Michigan (Lapeer, 
Kalamazoo, and Traverse City) and developed a one stop food safety website to help growers 
develop their food safety plans.  Sysco Food Services, long-time food safety partner, invited MIFFS 
staff to attend and evaluate a GAP session on March 22, 2011 in Cleveland, Ohio.  Because of that 
experience, MIFFS will be modifying their workshop content and format to better serve the audience 
targeted by this grant.  Sysco is interested in cosponsoring more training sessions for 2012 and 
offered corporate resources to make this happen.  This was the first year that MIFFS worked with US 
Foodservice as a workshop presenter.  Their Michigan representative and food safety expert from 
Chicago to co-present at one of the training sessions.  This is a new partnership that will help more MI 
producers sell fruit and vegetables to US Foodservice. 
 
Michigan Department of Agriculture & Rural Development Environmental Stewardship Division is 
creating a “Food Safety-A-Syst” unit that will augment existing tools currently available to growers who 
desire to assess risks and take voluntary action.  This tool was developed to help growers and is 
based on the GAP training that MIFFS has done. 
 
GOALS AND OUTCOMES ACHIEVED 
Program Goals:   Assemble Training Planning Team 
Indicators (outcomes/outputs):    Plan workshops (w/s); Assist in facilitation; Debrief workshops; 
Plan mock audit; Debrief mock audit 
Data Source:  Meeting minutes 
Performance Standard:   Meet monthly for planning, then as needed/post grant events. 
Revised educational materials 
Results:  Worked with MSUE, MDARD and wholesale distributors to develop updated training 
materials. 
Program Goals:  Assemble Website Development Team 
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Indicators (outcomes/outputs):  Oversee development and launch of new website 
Data Source: Meeting minutes 
Performance Standard:   Meet monthly until launch.  Launch by fall of 2011. 
Results:  The team did not meet as often as planned, and the MIFFS webmaster was on maternity 
leave during part of the grant period.  As a result, the beta site was not ready for testing/preview by 
end users as early as expected.  Scheduling and input with multiple partners was difficult. 
Program Goals:  Collaborate with partners to promote and test project activities; Increased ability of 
partners to assist growers; Strengthened relationships between MIFFS and partners 
Indicators (outcomes/outputs):   Feedback from end users collected to design food safety website 
-All specialty crop producers will be aware of w/s and new website.  Strengthened ability of partners to 
serve specialty crop growers.  Stakeholders will continue to partner with MIFFS and support ongoing 
food safety efforts. 
Data Source:   Stakeholder Survey (summarized below) - Complete Stakeholder Survey information   
http://www.michigan.gov/documents/mdard/MIFFS_Final_Report_Attachment_388610_7.pdf    
This survey was administered as an e-mail attachment, sent directly to each respondent in December, 
2011.  Of the eight partnering organizations asked to complete this survey, seven did, providing a 
response rate of 87%.  All survey responses were given in complete anonymity. 
Performance Standard:   
-Attendance at five grower events. 
-100% of partners will have increased knowledge about farm food safety  
-75% of partners will have an increased ability to assist growers. 
-100% of partners will feel that this project has strengthened their relationship with MIFFS. 
Results:  Promotion/exhibits were conducted at (3) sites: Northern Michigan Small Farms 
Conference, Michigan Family Farm Conference and Great Lakes Expo/Meet Buyer event.  The beta 
site was not ready for testing at these events, therefore, 43% of the partners did not know about 
displays.  However, 86% of partners will use the educational materials to assist specialty crop 
producers with farm food safety issues, and 57% feel they can help producers write Farm Food Safety 
Plans.  The following are some educational materials  developed for the workshops to assist 
specialty crop producers.  These are also located on the http://www.miffs.org/gapghp/index.asp 
website as well as www.mifarmfoodsafety.org , the new food safety website that was launched 
12/2011)  

• GAP Overview for Small Fruit and Vegetable Growers - Phil Tocco, MSU Extension 
• GAP Auditor Perspective - Bob McCully, MDARD  
• GAP Farmer Perspective - Phil Hartmann, True Blue Farms 
• Illustrated Guide to Growing Safe Produce for Your Farm - ATTRA  
• MSU Extension & MACMA GAP Manual  
• MSU Extension Checklist of Potential On-Farm Food Safety Risks)  

Some questions asked on the survey include:   
How would you rate each of the following aspects of the grant program? 
What was the most effective project activity this year?  Why? 
What was the least effective project activity this year?  Why? 
Because I supported this project, I now….. 
Are there any other ideas or feedback about this topic that you would like to share with MIFFS?  
 

Stakeholder Survey: Complete Set of Survey Responses 
Of the eight partnering organizations asked to complete this survey, seven did, providing a response rate of 
87%.  All survey responses were given in complete anonymity. 
1. How would you rate each of the following aspects  of the grant program? 

Ex  Good  Fair  Poor  D/K 
� Farm Food Safety workshops   43%  43%    14% 
� Farm Food Safety workshop materials  28%  43%  14%   14% 
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� Food Safety Assurance (FSA) website   28%    71% 
� Webinar (on FSA website)     28%    71% 
� On-farm mock food safety audit  57%  14%    28% 
� Involvement of food safety experts   43%  43%  14% 
� Involvement of food safety auditors   28%  14%  14%   57% 
� Involvement of specialty crop producers  43%  43%  14% 
� Involvement of my organization   43%  4%  14% 
� Use of MIFFS display at events   28%  14%  14%   43% 
 
2. What was the most effective project activity thi s year? Why? 
a. Workshop 28% b. On-farm Audit 43%  
c. Removing fear of unknown in food safety d. Compilation of educational materials 
 
3. What was the least effective project activity th is year? Why? 
a. Involvement of MDARD GAP auditors  b. Food Safety website not fully implemented 
c. Webinar - Low participation; possibly due to repetition of topic 
 
The following list contains some behavioral changes you may or may not have experienced because you 
supported this project. Please indicate how much you agree or disagree with the following statements 
4. Because I supported this project, I now….. 

SA  Agree  Disagree  SD  D/K 
Use the educational materials to assist specialty 
  crop producers with farm food safety issues  86%      14% 
Go to the Food Safety Assurance website for  
  information        Website not launched – invalid item 
Direct specialty crop producers to the website for 
  information       Website not launched – invalid item 
Have a stronger relationship with MIFFS   71%  14%    14% 
Help producers write Farm Food Safety Plans   57%   28%   14% 
Help specialty crop producers conduct food safety  
  audits        28%   57%   14% 
 
The following list contains some changes you may or may not have experienced because you supported this 
project.  Please indicate how much you agree or disagree with the following statements 
5. Because I supported this project, I now… 

SA  Agree  Disagree  SD  D/K 
Know more about Good Agricultural Practices  71%  14%     14% 
Know more about Good Handling Practices   57%  14%  14%    14% 
Know how to determine if a producer needs third party 
Certification       28%  57%     14% 
Know where to obtain information about farm food  
safety plans       57%  28%     14% 
Have a better understanding of what is needed to  
conduct an on-farm audit     71%  14%     14% 
Know more about the needs of Mi specialty crop  
producers       86%  14% 
 
The following list contains some attitudinal changes you may or may not have experienced because you 
supported this project. Please indicate how much you agree or disagree with the following statements 
6. Because I supported this project, I now…  

SA  Agree  Disagree  SD  D/K 
Share in the responsibility of educating specialty  
  crop producers      57%  28%     14% 
Share in providing resources to support specialty crop  
  producers in the development of farm food safety plans 43%  43%     14% 
Feel that we have reduced the risks of microbial  
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  contamination of produce grown by Michigan’s specialty 
  crop producers     28%  57%     14% 
Feel that we have reached a majority of specialty crop  
  producers with educational workshops    14%  14%  28%   28%  14% 
Feel that we have enhanced the ability of specialty crop 
  producers to increase market share   28%  28%  43% 
Feel that we have increased the competitive advantage 
  of specialty crop producers    28%  57%  14% 
Feel that this educational process should be expanded to 
  involve direct-to-consumer producers   43%  14%  28%   14%  
 
7. Are there any other ideas or feedback about this  topic that you would like to share with MIFFS? 
a. Continuing education and discussion of food safety efforts are needed to create greater acceptance and 
implementation of the management practices. 
b. On-farm training is a great outreach tool because of the easy environment. It enhances learning and can be a 
catalyst for learning communities among farmers around food safety concerns. Farmers learn best from each 
other. 
c. ….organizations are working together to reach Michigan’s specialty crop producers and that can (continue to) 
happen with continued communication and collaboration 
d. there is not a one-size fits all food safety approach for growers. Food safety education is important, but not 
specifically rooted in GAP and GHP. 
 
Program Goals:   Conduct farm safety beginner and advanced level workshops, conduct a two-part 
webinar, conduct an on-farm mock audit. 
Indicators (outcomes/outputs):  Increased number of growers who complete farm food safety plans, 
self-audits, and certified audits if necessary, increased number of growers obtaining assistance for 
above, certified grower will lead one on-farm audit. 
Data Source:    Attendance lists and Post workshop interviews with producers 
-Stakeholder Survey    -Participant Survey 
Performance Standard:  Three traditional workshops; One webinar; One on-farm mock audit; 350 
participants; five topic areas; One producer speaker/session 
(Long term – 2012) 35% of specialty crop growers to attend one of the sessions; to complete 175 
Farm Safety Plans; to complete 70 Farm Safety Audits; to complete 70 Certified Audits  
Results: Workshops were held in Kalamazoo, Lapeer and Traverse City.  An on-farm mock audit was 
conducted at Apple Schrams Orchard.  Attendance at all workshops was below projections (67 total).  
The mock audit had high participation and 71% of stakeholders rated it Good to Excellent; almost half 
(43%) identified it as the most effective project activity.  Upon completion of project activities, 71% of 
partners have a better understanding of what is needed to conduct an on-farm audit.  No Participant 
Survey was completed for the mock audit.  Approximately 22% of specialty crop growers attended at 
least one of the sessions over the past two years. Approximately 500 visitors to the 
<www.MIFFS.org> food safety webpages also have increased knowledge of food safety.  
 
Program Goals:  Launch and evaluate a Farm Safety website 
Indicators (outcomes/outputs):  Increased number of growers utilizing farm food safety materials 
and resources for farm food safety planning and audits. 
Data Source:   Survey of web users;  Count # of hits;  Interview with webmaster 
Performance Standard:  (Long term) 5,000 specialty crop producers using site. 
Results:  www.mifarmfoodsafety.org  was launched by December 2011.  Feedback from beta site 
indicates that the content is easy to navigate, provides valuable resources and answers questions 
about food safety certification.  Google Analytics indicates that hits on the www.MIFFS.com food 
safety webpages has increased by nearly 40%.  In the long term, we will be able to track the hits on 
the Food Safety website with the Google Analytics. 
Program Goals:  Increase market access and competiveness of Michigan specialty crop growers 
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Indicators (outcomes/outputs):  Michigan specialty crop growers will have enhanced ability to 
expand into new or existing markets because timely and important farm food safety information/trends 
were shared. 
Data Source:  Stakeholder Survey – link to survey listed above. 
Performance Standard:   *90% of stakeholders will feel that their support of this project has 
enhanced the competitiveness of MI specialty crop producers.  
*90% of stakeholders will feel that their support of this project has increased market share of MI 
specialty crop producers. 
Results:  75% of partners feel that as a result of supporting this project, they have increased the 
competitiveness advantage of specialty crop producers and 56% feel that they have enhanced the 
ability of specialty crop producers to increase market share. 
 
MIFFS and partners hosted workshops this winter and spring to help growers learn steps and 
strategies to safely getting fresh local product to regional grocery stores and the wholesale distributors 
that service them. 
• Thursday, February 17, 2011 , 9a-3p: MSU Extension Office, Lapeer  
• Friday, March 11, 2011 , 9a-3p: RESA Building, Kalamazoo  
• Thursday, March 17, 2011 , 2-4p: Online Webinar on GAP Overview and Auditor Perspective  
• Thursday, March 24, 2011 , 2-4p: Online Webinar on Buyer Perspective  
• Tuesday, November 15, 2011 , 1-4p: Mock Audit at AppleSchram Orchard and Farm, 

Charlotte, MI -  For more information about these workshops, please contact MIFFS at (517) 432-
0712 or miffs@msu.edu. Or see:  Michigan Food & Farming Systems - MIFFS: Good Agricultural 
and Good Handling Practices;    http://www.miffs.org/gapghp/index.asp 

Resources from these sessions:  
• GAP Overview for Small Fruit and Vegetable Growers - Phil Tocco, MSU Extension (3.7 MB)  
• GAP Auditor Perspective - Bob McCully, MDARD (115 KB)  
• GAP Farmer Perspective - Phil Hartmann, True Blue Farms (765 KB)  
• Illustrated Guide to Growing Safe Produce for Your Farm - ATTRA (1.5 MB)  
• MSU Extension & MACMA GAP Manual (1.2 MB)  
• MSU Extension Checklist of Potential On-Farm Food Safety Risks (192 KB)  
• Creating a Field Map with Google Maps - MSU Extension (1.3 MB)  
• Food Safety Auditors List - MSU Produce Center for Agriculture and Natural Resources (30 

KB)  
• GAP and GHP Internet Resources List (59 KB)  

These workshops are funded by a USDA Specialty Crop Block Grant. Other sponsors include MIFFS, 
the MSU Product Center for Agriculture and Natural Resources, MSU Extension and the Michigan 
Department of Agriculture & Rural Development. 
 
BENEFICIARIES 
Approximately .350 specialty crop growers and producers who attended workshops, plus 
approximately 500 who visited the website have benefited by increasing their knowledge about food 
safety, which has improved their attitudes towards food safety issues.  Specialty crop producers will 
also benefit from the increase of resources provided by partners.    
 
LESSONS LEARNED 
This grant project was year three of a multi-year approach to educate specialty crop producers on 
food safety topics.  With the exception of conducting advanced-level workshops, MIFFS completed 
their plan of work within the time frame allotted, including three beginner level workshops, an on-farm 
mock audit, a webinar/video workshop, and launching of a food safety website.  Demographic 
information from workshop evaluations indicates that participants represent smaller farms in terms of 
size with an average of approximately 65% farming 100 acres or less.  Overwhelmingly, the majority 
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of participants are not currently GAP certified.  A small percentage is in the process of becoming 
certified. 
 
Responses from stakeholders have verified that their knowledge about food safety and attitudes 
towards food safety issues has improved.   Specifically, 75% of partners feel that as a result of 
supporting this project, they have increased the competitive advantage of specialty crop producers, 
and 86% will be providing resources to support specialty crop producers in the development of farm 
food safety plans.    
 
Long term outcomes are more difficult to assess.  Project partners/stakeholders believe that MIFFS is 
doing good work and that organizations are working together to reach Michigan’s specialty crop 
producers and that can (continue to) happen with continued communication and collaboration. 
 
Attendance was down at workshops this past year, signifying that it may be time to move to more 
specific or advanced topics such as traceability; however 56% of partners disagree or strongly 
disagree with the statement that “we have reached a majority of specialty crop producers with 
educational workshops”.  Additionally, 86% of workshop participants indicated that they would attend 
more workshops on this topic.   
 
MIFFS struggles with identifying ways and means to assist producers in writing farm safety plans and 
prepare for certification.  The mock audits have been identified as a valuable tool in achieving the 
latter.  Based on workshop evaluations, attendees identified the farmer aspect of the workshops as 
most valuable.  They continue to request more interaction time with producers who are in the process 
of certification, or who have completed audits.  

Currently, there is no written plan for how the new Food Safety website will be maintained and who 
will develop and update content in the future.  This needs to be addressed so that the website stays 
current and valuable to specialty crop producers.  Going forward, MIFFS needs to have strong project 
leadership and continuous input and involvement from leaders and stakeholders.  This will keep 
everyone on task and ensure that grant objectives are completed in a timely manner.   Using Google 
Analytics on the new site at www.mifarmfoodsafety.org when it is launched will help track usage and 
value to end users.  

For program improvement purposes, MIFFS should involve an evaluator from the onset of their 
project.  An evaluator’s first responsibility is to devise a Project Evaluation Plan with goals, indicators, 
data sources and performance indicators relative to the plan of work.  This completed Evaluation Plan 
dictates how and when evaluation data is obtained and guides the subsequent implementation of 
tasks.  Once post project data is entered and analyzed, this document becomes a helpful resource 
and planning tool for the next phase of the project.   
Although the major activities in this grant were performed as planned, the evaluation tools are not 
formatted to collect data that corresponds with goals and performance indicators.   For example, the 
goal of the workshops is to increase knowledge of specialty crop growers about GAP, GHP and food 
safety plans, however, the workshop evaluation does not ask a knowledge-based question. 
A sample question to add to the workshop evaluation form is shown below: 
How likely or unlikely are you to do the following as a result of participating in this program? 
  Very    Likely    Unlikely    Very   
  Likely                               Unlikely 

1. Develop an on-farm food safety plan within a year………….. 
 
To assist in follow up and program improvement, a complete list (name, phone, email, etc) of 
attendees must be collected for each event.  
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Finally, there is currently not a mechanism in place to determine if program participants have changed 
their long-term behavior as a result of these activities, i.e., completed farm safety plans, self-audits, or 
certified audits within a year.  To track these outcomes and assess progress towards long term goals, 
MIFFS should identify a partner or partners who could collect and share this data.  By doing so, they 
could also realize an added benefit of demonstrating to current and future funders their ability as an 
organization to monitor and achieve continuous improvement. 
Food Safety Audit Tools 
From experience, MIFFS now uses USDA GAP as the primary audit teaching tool.  All food safety 
audits are 85% the same, but each company has different requirements of their customers.  In 
Michigan, most of the fruit and vegetable commodity organizations and leadership are promoting 
USDA GAP in order to harmonize one audit in the state to help growers.  MIFFS feels comfortable 
using USDA GAP as a training baseline, but does emphasize to workshop participants that they find 
out what their customer requires and make necessary changes.  Last year, MIFFS had Primus 
present during workshops to give another third party auditor point of view; however, based on 
workshop evaluations, this section was cut from the program.  They continue to promote Primus in 
their resources since they have a useful self-audit on their website.   

 
Food Safety History and Overview 
A short history and overview of how food safety has evolved, especially over the last 12 years, is 
helpful and should be included in future workshops.  Specific information on 1) how recalls affect the 
industry and 2) why companies started getting serious about food safety plans within the supply chain 
is important to attendees.  Examples could include strawberry, spinach and peanut recalls and their 
economic impacts (the peanut company did not have a good food safety plan in place and 3,200 
people are unemployed because the company did not survive the recall). 
 
Food Safety from a Local Point of View 
Finding someone to talk about the importance of local food and how businesses and their customers 
are assured safe food is a new addition MIFFS should consider.  Michigan needs to look at food and 
farming issues from the municipal side of things and educate local planners/zoning administrators on 
what GAP could mean for their local community.  GAP regulations could be in conflict with existing 
zoning statutes as was discovered in the northeast region.  
 
Trace Back and Record Keeping  
Not enough time was spent on this section and it needs to be more of an emphasis for producers.  A 
longer session would help producers minimize their risk in case there was a recall of any size or 
nature.  MIFFS continues to pursue funding that would allow them to do sessions on traceability.  
 
Identifying the Target Audience 
With the third year of workshops completed, the number of growers needing food safety education is 
shrinking.  One area that has not been targeted is cooperatives and the members within a cooperative 
who sell fresh produce.  MIFFS has already initiated discussions on how to reach this target audience 
in the next project grant cycle.  
 
On Farm Mock Audits 
MIFFS conducted one on-farm mock audit in this grant cycle and learned that the session was 
extremely helpful to participants.  The recommendation going forward is to do an on-farm mock audit 
in conjunction with each workshop. 
 
CONTACT PERSON 
Michelle Napier-Dunnings, Michigan Food & Farming Systems 
517-432-0712,  michelle@miffs.org 
 



131 
 

ADDITIONAL INFORMATION 
Complete Report at:  
http://www.michigan.gov/documents/mdard/MIFFS_Final_Report_Food_Safety_Education_791N1300
01000_384807_7.pdf 
 
Good Agricultural and Good Handling Practices – Michigan Food & Farming Systems - MIFFS: Good 
Agricultural and Good Handling Practices; (http://www.miffs.org/gapghp/index.asp) 
Michigan Farm and Food Safety website:  Michigan Farm and Food Safety   
http://www.mifarmfoodsafety.org/  
Appendices with specific survey information etc. located at - 
http://www.michigan.gov/documents/mdard/MIFFS_Final_Report_Attachment_388610_7.pdf 
 
 
 
 
TITLE:  National Grape Cooperative - Implementation  of the Michigan Grape Grower 
Sustainability Assessment Workbook to Enhance the C ompetitiveness of the Michigan Grape 
Industries - FINAL 
 
PROJECT SUMMARY 
This grant was used to facilitate the completion of the Grape*A*Syst Program workbook and 
development of a Sustainability Action Plan by National Grape Cooperative grower members.  The 
Grape*A*Syst Program is a collaborative effort between National Grape Cooperative, Michigan State 
University and the Michigan Department of Agriculture & Rural Development to provide Michigan’s 
grape industries with a resource for implementing and measuring sustainable production practices.  
 
This grant provided additional resources to National Grape for implementation of the Grape*A*Syst 
sustainability program to its grower members.  This grant enabled the completion of the Grape*A*Syst 
Program and development of a Sustainability Action Plan by 171 Michigan grape growers (Obj. 1 and 
2).  This represents approximately 57% of Michigan juice grape producers, and we exceeded our 
target goal of having 45% of the industry complete this workbook by the end of the second year of this 
program.  As a result of the combined efforts by National Grape Cooperative and its partners, 
approximately 44 Michigan grape growers are now participating in the Michigan Agriculture 
Environmental Assurance Program (MAEAP) verification process (Obj. 3).  
 
Consumers are becoming more concerned about how their food is produced and major food retailers 
are now requiring suppliers to demonstrate sustainability as part of their production process from field 
to table.  National Grape is committed to providing a sustainability program that enhances the 
competitiveness of Michigan’s grape industries in the global marketplace, and this grant provided 
resources in support of this initiative. 
 
PROJECT APPROACH 
To assist Michigan grape growers with completion of the Grape*A*Syst Program and develop of an 
action plan (Obj. 1 and 2).  National Grape Cooperative hired two technicians to provide one-on-one 
assistance to its grower members.  These technicians (Todd Tapper and Suzanne Forraht) 
concentrated their efforts in Van Buren County and Berrien County, respectively.  These counties 
represent the majority of juice grape acreage farmed by National Grape grower members.  
Technicians met with individual growers to complete the workbook, record score, and complete an 
action plan for improving the sustainability of their farm.  Paul Jenkins, the project leader for the 
development of the Grape*A*Syst Program at Michigan State University, assisted National Grape 
Cooperative with the completion the project objectives and requirements outlined in the grant 



132 
 

agreement.  Dr. Roger Brook, Running Water Publishing, began development of an online database 
and website for completing the Grape*A*Syst Program and Action Plan.  National Grape made the 
program mandatory for its grower members in 2011, but did not have a concrete plan for enforcing 
this.  The development of an online system was determined to be an important step in getting growers 
through the program on an annual basis.  MAEAP verification criteria represents the highest level of 
sustainability for certain production practices in the Grape*A*Syst Program.  Completion of the 
Grape*A*Syst Program exposes growers to the benefits of MAEAP, and gives them a head start in 
the cropping system verification process.  Through the engagement of growers in the Grape*A*Syst 
program, grower participation in the Michigan Agriculture Environmental Assurance Program is 
expected to increase (Obj. 3).  
 
GOALS AND OUTCOMES ACHIEVED 
Performance toward meeting our goals and outcomes was measured by the number of grape growers 
who completed the Grape*A*Syst Program workbook, generated scores, and completed the 
Sustainability Action Plan.  By the end of the second year of this program, 171 Michigan grape 
growers completed the Grape*A*Syst Program and developed a Sustainability Action Plan (Obj. 1 and 
2).  As a direct result of funding by the Michigan Specialty Crop Block Grant Program, approximately 
57% of Michigan juice grape producers have now completed the program.  The work completed in 
2011 exceeded our target goal of having 45% of the industry complete this workbook by the end of 
the second year of this program.  As a result of the combined efforts by National Grape Cooperative 
and its partners, approximately 44 Michigan grape growers are now participating in the Michigan 
Agriculture Environmental Assurance Program (MAEAP) verification process (Obj. 3).  The number of 
growers pursuing MAEAP verification is approximate due to confidentiality of data.   
 
BENEFICIARIES 
The beneficiaries of this work are National Grape Cooperative, its grower members, and its wholly-
owned subsidiary Welch’s.  Consumers are becoming more concerned about how their food is 
produced and major food retailers, such as Walmart, are requiring suppliers to demonstrate 
sustainability as part of the overall process from field to table.  In order to become a preferred 
supplier, companies like National Grape/Welch’s must have a sustainability program in place with 
their growers.  The project benefits the above named groups by providing resources to remain 
competitive in the marketplace.  Over 300 National Grape grower members farm approximately 
12,000 acres of Concord and Niagara grapes in Michigan.  Juice grape production represents over 
80% of all grape production in Michigan, and the benefits and impact of this work extends to the 
families, communities, processing facilities, and local economies where juice grapes are grown. 
 
LESSONS LEARNED 
Sustainability continues to be an important topic, and remains a top priority for Michigan juice grape 
producers.  While it was rather easy to work with the “early adopters” during the first year of this 
program, working with growers on a voluntary basis has proven difficult at times.  National Grape 
decided to make the program mandatory in 2011, but this was still met with opposition by a large 
number of growers.  For National Grape, this is a business decision, and it is a decision that will help 
keep our industry competitive in the national market.  Growers are becoming more accepting of the 
program over time, and many people view the program very differently once they have gone through 
it.  Growers are learning not only how to become more sustainable, but also how to grow better quality 
grapes.  The program also enables growers to be proactive in their management decisions, achieve 
the desired outcomes, and avoid potential problems. 
 
CONTACT PERSON 
Mr. Terry Holloway,  National Grape Cooperative 
Phone: 269-815-5243 
Email: tholloway@welchs.com 
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ADDITIONAL INFORMATION 
GRAPE*A*SYST ... Grape Grower Sustainability Assessment and Risk Reduction Tool   
http://www.grapeasyst.org/      As a result of this grant, and the successful implementation of 
the Grape*A*Syst sustainability program by National Grape and its partners, Michigan is now the lead 
for National Grape’s national sustainability effort.  Mr. John Jasper of the Michigan office has been 
named the lead for this national program, and Grape*A*Syst is the model that will used by its grower 
members.  National Grape has made the program mandatory for its grower members and is in the 
process of building a national online database and website for completing the program.  
 
 
 
 
PROJECT TITLE 
Enhancing the Competitiveness of Michigan’s Fresh a nd Processed Asparagus Industries 
through Increased Promotion - FINAL 

 
PROJECT SUMMARY 
Michigan asparagus growers have lost significant market share in the past 10 years due to massive 
increases of imported fresh and processed product.  The net result of this influx of imported 
asparagus has been a 35% reduction in acreage, markedly lower and variable demand and prices for 
processed asparagus and a shift in production from processed to fresh.  In the same 10 year period 
prices of major inputs such as seed, fertilizer and labor increased significantly.   As a result, the cost 
of production has met or exceeded grower returns in a number of recent years thus jeopardizing the 
future of this 25 million dollar (annual value) industry.  
Perishable commodities respond to classic supply and demand pressures more markedly than 
durable goods.  Asparagus is a high investment perennial crop taking three years from seed to first 
production, so annual supply adjustments are not practical.  Asparagus fields are harvested 25 – 35 
times over a seven week period, and available supplies are dictated by weather conditions as 
opposed to market demand.  Once harvested, asparagus must be moved to the market immediately 
as opposed to apples or potatoes which could potentially be stored until market conditions improve.  
Over or under supply in any given period is nearly impossible to control and effects fresh prices on a 
daily basis and processed prices on a yearly basis.  
 
Michigan asparagus growers have both advantages and disadvantages when marketing their crop.  
Advantages are the ability to market their crop either to the fresh or processing market and, in the 
case of fresh, their proximity to a relatively high population of consumers in the upper mid-west that 
would consider Michigan as their “local” supplier.   A major disadvantage is that fresh Michigan 
asparagus is only available for two months a year, so creating “brand” demand is impractical. 
 
The purpose of this project was to create awareness and demand for Michigan fresh asparagus early 
in the season when volumes tend to be the highest.  This was accomplished through over-the-air and 
in-store radio promotion reaching consumers in the southern ½ of Michigan and northern Ohio and 
Indiana.  The expected outcomes were: 1) Increased demand for fresh asparagus resulting in 
increased volumes and improved grower returns.  2) Match supplies of processed to actual demand 
also resulting in improved grower returns. 



134 
 

PROJECT APPROACH           
It was determined that radio promotion is the most efficient and cost effective way of reaching 
consumers in a short period of time.  In the 1st quarter of 2011, radio account executives in the 
southern ½ of Michigan were contacted and asked to prepare quotes for 30 second radio spots to be 
aired in May.  As a result, two contracts were awarded.  LP Marketing Services, Inc. was hired to 
contract all over-the-air radio in the major markets of: Detroit, Lansing, Grand Rapids, and 
Kalamazoo.  A total of 491 thirty-second spots were aired between May 23 and June 11 on 12 
stations.  LP’s buying “clout” enabled the radio adds to air for longer periods and better slots than 
projected.  RBS Media was contracted to provide in-store radio spots in Spartan and affiliated stores 
the last two weeks in May.  Thirty-second spots were aired every hour, seven days a week in 233 
locations.  Ads stressed that fresh Michigan “locally grown” asparagus was now available. 
 
In early April Michigan packers and shippers were informed of the details of the program and they in 
turn contacted their retail partners who featured Michigan asparagus in their weekly circulars. 
 
GOALS AND OUTCOMES ACHIEVED 
Commodity Executives of other Michigan specialty crops were contacted to learn about their 
experiences with radio promotions.  Specifically:  What stations were used, why they were chosen, 
and what rates they paid? 
Radio account executives representing various markets in South-west, Central and South-east 
Michigan were contacted, informed that grant funds had been secured, and asked to prepare a quote 
for radio spots to promote fresh asparagus in May 2011.  
RBS Media Group, LLC, representing Spartan (Stores) In-store Radio Network, was contacted 
informed that grant funds had been secured, and asked to prepare a quote for in-store radio spots to 
promote fresh asparagus in May 2011. 
Linda Peterson, LP Marketing Services, Inc., was contacted, informed of the promotion details, and 
was asked to submit a proposal. 
Follow up correspondence was made with account executives contacted in the first quarter.  All were 
informed that contracts would be finalized in early April.  
LP Marketing was chosen to arrange for all radio promotion due to:  

a) broad coverage area  
b) favorable rates and airing times  
c) the ability to add a 2nd week to the promotion in most markets, RBS Media Group, LLC was 
contracted to provide two week coverage on Spartan In-Store Radio Network. 

 
The spots focused on the theme that fresh, locally grown Michigan asparagus was now available in 
grocery stores and markets and featured the tag line:  “Choose Michigan Asparagus!  It’s the best 
you’ll get all year”. 
 
The radio promotion was executed as follows: 

WWJ 950 AM - Detroit 05/23/11 – 06/04/11 Total Spots: 52 
WMGC 105.1 FM – Detroit 05/23/11 – 06/12/11 Total Spots: 87 
DOUG 93.1 FM - Detroit 05/23/11 – 05/29/11 Total Spots: 30 
WDVD 96.3 FM – Detroit 05/30/11 – 06/05/11 Total Spots: 35 
WKFR 103.3 FM – Kalamazoo 05/23/11 – 05/29/11 Total Spots: 28 
WBCT 93-7 FM – Grand Rapids 05/25/11 – 06/05/11 Total Spots: 58 
WOOD 1300 AM / 106.9 FM Grand Rapids & West Michigan - 05/23/11 – 05/27/11 Total Spots: 30 
WTRV 100.5 FM Grand Rapids - 06/01/11 – 06/12/11 Total Spots: 47 
WLHT 95.7 FM Grand Rapids - 06/01/11 – 06/12/11 Total Spots: 47 
WFMK 99.1 FM Lansing - 05/24/11 – 05/28/11 Total Spots: 30 
WJIM 1240 AM Lansing - 05/30/11 – 06/03/11 Total Spots: 30 
WFMK 99.1 FM Lansing - 06/07/11 – 06/11/11 Total Spots: 17 
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The goal was to conduct 15-30 second spots that would be aired 166 times between three stations in 
a two week period.   
Achieved:  The two week radio promotion consisted of 491 total spots at 30 seconds each. 

 
Spartan Stores in-store radio spots were 30 seconds in length and drew shopper’s attention to the fact 
that fresh Michigan asparagus was now available in the store.  Ads ran one per hour seven days per 
week every hour the stores were open to the public for a two week period beginning 05/15/11 and 
ending 05/28/11.  The name and number of stores covered in the in-store radio campaign: 

Family Fare – 36    D&W – 11 
Glen’s – 32    VG’s – 16 
Value Land – 2    Independent Spartan Affiliates – 136 
Total Stores Covered – 233  

 
Data on sales volume and prices have been collected from a number of sources and compared to the 
previous year in order to measure the impact of this project.  The Michigan Asparagus Advisory Board 
(MAAB) collects volume purchased data from all Michigan processors and fresh packers.  As of this 
report, one fresh packer has failed to report the volume purchased (as required under MI Public Act 
232) despite having this matter turned over to the State of Michigan.  In an effort to complete this 
report by the February 1, 2012, deadline we have estimated this packer’s volume in 2011 to be the 
same as 2010.  Michigan Agricultural Commodities Marketing Association (MACMA) bargains on 
behalf of grower members with processors each year for the price paid for processed asparagus.  The 
price is negotiated based on anticipated supplies and processor demand.  The MACMA bargained 
price is paid to all growers and was used for this report.  Michigan Asparagus Growers, Inc.  (MAGI) is 
a fresh market cooperative formed to provide comparative cost and sales information (from 
participating packers and shippers) with its members.  MAGI grower sales represent approximately ½ 
of all fresh asparagus volume in Michigan.  MAGI data on aggregate grower returns for fresh 
asparagus in 2010 and 2011 have been used for this report.   
 
In 2010 Michigan growers sold 5,429,368 lbs. of fresh asparagus at an average return of $0.916 / lb. 
for a cash value of $4,973,301 and 9,806,042 lbs. of processed asparagus at the negotiated price of 
$0.62 / lb for a cash value of $6,079,746.  Total farm gate value of Michigan asparagus in 2010 was 
$11,053,047 on the volume of 15,235,410 lbs.  In 2011 Michigan growers sold 5,615,789 lbs. of fresh 
asparagus at an average return of $1.022 / lb. for a cash value of $5,739,336 and 13,816,916 lbs. of 
processed asparagus at the negotiated price of $0.70 / lb for a cash value of $9,671,841.  Total farm 
gate value of Michigan asparagus in 2011 was $15,411,177 on the volume of 19,432,705 lbs. 
Although strong demand and high prices may make it economical to harvest a bit longer than normal, 
it would not account for an additional 4.2 million lbs. harvested in 2011 as compared to 2010.  Most of 
that increase in volume is likely weather related.  Perhaps a fairer way to compare the years and the 
effect of the promotion would be on the average price received on a per lb basis.  Michigan growers 
received $0.106 / lb more for fresh asparagus in 2011 than they did in 2010.  Multiplying that increase 
by fresh lbs. netted an additional $595,274 in fresh income over the previous year. 
 
It is impossible to measure the impact that the strong demand for fresh asparagus has on the 
processing market price.  2010 was a lighter than normal volume year due to severe freezes; but 
despite lower total volumes, the amount of asparagus sold fresh was nearly identical to the previous 
year and accounted for 36% of the total volume sold, the highest percentage in history.  Strong fresh 
volume in 2010, coupled with an anticipated strong demand again in 2011, undoubtedly played a 
strong role in the 11% increase in the processed price.  It is believed that a much stronger increase in 
fresh volume would have been seen in 2011 had it not been for the strong demand and price increase 
for processed asparagus.   
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The radio promotion of fresh asparagus enabled by this grant had a significant positive effect on the 
prices that Michigan growers received for asparagus in 2011.  In addition, asparagus seed sales for 
future plantings are much ahead of recent years; and it is projected that the highest volume of seed in 
over a decade will be planted in 2012. 
 
BENEFICIARIES 
Fresh asparagus sales in 2011 netted 10.6 cents a pound over the previous year, and processed 
sales netted eight cents per pound additional.  All Michigan asparagus producers, whether they 
deliver to fresh packers or processors or both, benefited from strong fresh demand as a result of radio 
promotion.  Increased plantings of new asparagus fields will benefit packers and processors who have 
invested in the infrastructure needed to support the industry.  Consumers benefit from having good 
supplies of “locally grown” Michigan asparagus, “the best they’ll get all year”, available in their markets 
for eight weeks a year. 
 
LESSONS LEARNED 
Ask others and shop around.  By contracting with LP Marketing Services, we were able to run 50% 
more ads than purchasing with individual station account reps. 
 
CONTACT PERSON 
John Bakker, Executive Director 
Michigan Asparagus Advisory Board 
Phone: 517-669-4250 
E-mail: john@michiganasparagus.org 
 
ADDITIONAL INFORMATION 
Complete Report at:  
http://www.michigan.gov/documents/mdard/MI_Asparagus_Advisory_Board_Final_Report_388628_7.
pdf 
 
For more information on Michigan asparagus, check out this website:  Everything About Asparagus... 
and More! www.asparagus.org  
 
 
 
 
PROJECT TITLE 
Michigan Apple Committee - Building Markets Close t o Home:  Making Michigan Apples More 
Competitive in Chicago - FINAL 
 
PROJECT SUMMARY 
The purpose of this grant was to develop a program to increase awareness about the locally-grown 
Michigan Apple in Greater Chicago.  Building on the Michigan Apple Committee’s (MAC) strategic 
marketing plan, MAC developed a program to appeal to the nearly eight million people in Chicago, 
who have been empirically shown to be predisposed to favor Michigan Apples.   
 
In its March 2010 Specialty Crop Block Grant (SCBG) application, MAC proposed addressing  this 
opportunity with the production of billboards, Kwik-lok® bag closures, possible radio advertisements in 
Chicago; and video production to be used for the future education of consumers everywhere.  The 
original campaign was going to be in January 2011.  Due to a severe crop shortage in Fall 2010, MAC 
worked with the industry and decided to request postponement of this work to the Fall 2011.   
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In March 2011, MAC submitted a request (which was approved April 1, 2011) to Michigan Department 
of Agriculture & Rural Development (MDARD) to significantly change not only this timeline, but also to 
fine-tune the scope of work to accomplish our original goal.  During Fall 2010 and Winter 2010-11, 
MAC continued to gather/research data that allowed selection of more appropriate market tactics.  
Michigan State University (MSU) market research led to focus groups in the Western suburbs of 
Chicago, which in turn led to clear, consistent recommendations for revised market tactics.  MAC 
responded to Chicago consumer preference by altering the proposed tactics to meet market demand 
in the March 2011 revisions.  The results have been remarkable.   
 
The data that was developed through the MAC-funded research used retailer interviews, shopper 
intercepts, consumer focus groups and scanning trends in the current market place.  The strategy that 
emerged was to promote locally-grown.  To do this, a dramatic shift in how the product would be 
recognized on the store level needed to be developed.   
 
The timing of the Chicago marketing campaign was ideal at this time as the 2011 apple crop was a 
near-record 26 million bushels.  The 5-year average for Michigan has been around 18.9 million 
bushels per year.  This larger crop is proving to be the new “normal” for Michigan, following significant 
orchard renovation, and Michigan growers’ larger market share in Chicago is needed now more than 
ever.   
 
The fiscal importance of this grant to test, validate, and implement the consumer/market research and 
preliminary findings, has been and will continue to be invaluable to the future direction of the Michigan 
Apple industry.   
 
The research led MAC to focus on an 89-grocery-store target region in the Western Chicago suburbs.  
Once those stores, in an area approximately 20 miles x 15 miles were identified and appropriate 
tactics (branded bins, radio) created, the grant funds allowed over 83 percent of the target zone to be 
penetrated with in-store Michigan Apples sales tools.  (Research shows that over 80 percent of buying 
decisions are made when shoppers are in the produce department.)  MSU in-store research at the 
conclusion of the project found that in-store Michigan Apple brand visibility prompts increased 
awareness of Michigan Apple displays between 27-37 percent!  This is the first direct evidence for 
MAC that in-store and radio tactics work together to enhance awareness.  It is also the first time MSU 
has reported that observation of Michigan Apple purchases exceeded expressed demand.   
 
This will be tremendously important to how MAC spends grower assessment dollars and how MAC 
approaches a market for years to come. 
 
The promotion was also timely because of the Pure Michigan® travel promotion.  This Michigan Apple 
marketing campaign picked up at the tail end of the state’s fall travel campaign, and leveraged 
millions of dollars of Chicago travel promotions from Summer to Fall 2011.   
 
PROJECT APPROACH 
SCBG funds paid for a Chicago partnership with Pure Michigan®, which developed a new logo, a 0:60 
commercial featuring Tim Allen, a web slide show, and air time on seven radio stations.  (6.2 MM 
impressions)   
 
Contributions:   

1 )  Pure Michigan matched MAC’s $75,000 ($35,000 from block grant); produced the ad; secured 
voice talent; developed web slides. 

2 )  Retailers loved the Pure Michigan synergy; one chain ran the ad for six weeks in 204 stores at 
no charge.  (Value: $33,750)   

3 )  Boyne Resort donated $3,200 in prizes. 
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SCBG funds partially or fully paid for: 

• Retailer events featuring chefs in 29 percent of target zone (30,000 impressions).   
• In-store radio in nearly 300 retail stores (25.8 MM impressions) in 90 percent of target zone.   
• In-store “signage” utilizing Pure Michigan Apples bins in nearly 250 retail stores (22.8 MM 

impressions) in 83 percent of the target zone.  SCBG funds paid for bins, demos and in-store 
radio only in the target zone. 

• Community events:  Legoland® Chicago (10,000 impressions) and two events with WTMX 
Radio (7,000 impressions).   

 
MAC also produced four YouTube videos aimed at educating consumers on the Michigan Apple 
industry and health benefits of apples, and one TV- or store-ready 0:30 commercial on Michigan 
Apples.   
 
GOALS AND OUTCOMES ACHIEVED 
We will measure the consumer impressions via the separately – MAC - funded MSU marketing study 
on the observation of purchases with or without signage, spokesperson. 
Results for this project were scrutinized four different ways: 

1) Retailer participation:   The appeal of the program is clear when 90 percent of stores in the 
target zone participated by using one or more of the tactics.   

2) Consumer Impressions:   All told, MAC had 55.8 million consumer impressions in Chicago 
during this October 2011 campaign.  Eighty-seven percent of these were in store, where 
produce buying decisions are made.  This is extraordinary in the produce business.  
(Thousands of website impressions also occurred, but were not counted here.) 

3) In-Store/Consumer Intercepts:   MSU students interviewed shoppers in six stores in the 
target zone at event conclusion, and found consumer awareness of Michigan Apples 
increased 34 to 45 percent where in-store tactics were used, as compared to broadcast radio 
alone.  In addition, MSU reported that for the first time in three years of research, actual 
purchases of Michigan Apples in target zone exceeded  stated desire.  MSU concluded that 
Michigan Apples could benefit from a brand marketing approach.   

4) Cashier Scan Data:   MAC has also purchased (not with SCBG funds) scan data to see actual 
Michigan Apple sales in target zone and Greater Chicago stores using these various tactics.  
This study is not yet completed.  These results will be tracked for several years to determine 
results. 

 
MAC will receive apple shipment data from the Michigan apple shipping organizations to Greater 
Chicago during Fall 2011.  We will use this data to develop benchmarks for future sales 
measurements in this targeted area. (Note: Direct apple sales in a grocery environment are impacted 
by crop failures, sales, economy, natural disasters of other crops and many more events which are 
out of MAC’s control.  Shipping data is an approximate metric.)   
 
MAC has received shipment data from some Michigan Apple shippers who sold to Greater Chicago 
during Summer - Fall 2011.   

August Shipments – 6,317 cases   September Shipments – 20,967 cases 
October Shipments – 49,712 cases  November Shipments – 36,507 cases 
 

Shipment data is one additional metric.  Also, accounts change hands from week to week, and not all 
shippers were willing to provide private sales data.   
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BENEFICIARIES 
The beneficiaries of this grant were most of the 900 family-run apple farms in Michigan.  Ninety-eight 
percent of Michigan’s fresh, unprocessed apples are sold through retail chains where most of these 
activities took place.  Knowing which growers’ apples made it into Chicago is beyond our ability to 
calculate.  Apples remain the largest and most valuable fruit crop produced in Michigan and this 
marketing approach sustained and benefited growers, their families, shipper organizations, as well as 
employees of the grower, shippers and suppliers.   
 
The Michigan Apple shipping organizations continue to show great support for the Locally-Grown 
efforts and have been urging for an increased presence in Chicago.  This grant allowed for the 
shipping organizations (that reported) to sell approximately 70,679 cases of apples into Chicago 
during the months of September and October when these very activities were taking place.   
 
The benefit of promoting locally grown apples is building markets close to home.  The state’s apple 
crop contributes up to $900 million to the Michigan economy annually.  Dr. Forrest Carter has 
translated this to about a nickel per bite (MSU Marketing Study, Winter 2009).  Selling Michigan 
apples close to home keeps price strong, loyalty high, and transportation costs low.  It forges a close 
connection between the farmer and consumer in the mainstream grocery marketplace.   
 
LESSONS LEARNED 
The Michigan Apple Committee – acting on behalf of Michigan Apple growers, packers and shippers – 
has been able to utilize the block grant funds very successfully to leverage the committee’s own 
research dollars; to implement the committee’s research findings; to leverage the State of Michigan’s 
millions of dollars expended on Pure Michigan in Chicago; and to build upon an established brand 
(Pure Michigan + Pure Michigan Apples), rather than creating a brand image from the ground floor. 
Interestingly, because of MAC’s own focus group research, we learned that Chicago consumers did 
not discriminate between a Michigan travel message and a Michigan locally-grown food message.  
The apples, the lakes, the beaches – all represent Michigan to the consumer and should be promoted 
accordingly when the goal is building upon the locally-grown message.  Michigan produce is locally-
grown to Chicagoans. 
 
MAC did not do the billboards because they learned from research they were considered to be 
ineffective.  They also learned from the focus group that the preferred tactics were radio and TV (not 
done); prior research indicated that in-store signage was mandatory.  MAC appreciates the state’s 
ability to be flexible mid-course so that the grant dollars could be more properly targeted to the newly-
emerging Chicago consumers’ preferences. 
 
For years, the observed purchases of Michigan Apples by consumers in Michigan and Chicago have 
been 40 percent below their stated preference for Michigan Apples.  Having this package of 
promotional materials in a controlled, targeted zone allowed us to boost recall above stated/surveyed 
desire for Michigan Apples for the first time ever.  Having now tested this strategy with success, the 
Michigan Apple shipping organizations, as well as the committee, will be much more competitive in 
the Chicago marketplace; we are now speaking in the marketplace the messages the consumer 
wishes to hear.  Michigan Apples will definitely continue this approach in Chicago in the future, and is 
likely to utilize it in other target Midwestern markets as well. 
 
MAC did not, of course, have perfect success!  While we had major corporate buy-in, the autonomy of 
individual stores allowed many of them to continue their old apple-purchasing habits in restocking 
MAC’s wood bins.  MAC has followed up on this issue with retail management, and believes the 
situation will improve in Fall 2012.  Also, two important Chicago retailers did not utilize any of our in-
store Pure Michigan Apple branding materials.  MAC hopes that they will see their competitors’ 
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success with consumers in upcoming sales meetings, and become involved in the 2012 Pure 
Michigan Apples program. 
 
A final learning is that the radio advertisement produced by celebrity Tim Allen was 0:60.  While this is 
fine for broadcast radio, it is too long for in-store radio.  Because of the strong appeal of Tim Allen, 
most of them used it anyway.  If it had been 0:15, the in-store pick-up would have been in the mid-90 
percent range as opposed to 90 percent in the Chicago target zone.  Next summer we will request the 
shorter version, as well.   
 
CONTACT PERSON 
Diane Smith, Director of Finance & Administration 
Michigan Apple Committee 
(800) 456-2753 
Email:  Diane@MichiganApples.com 
 
ADDITIONAL INFORMATION 
Complete Report at:  http://www.michigan.gov/documents/mdard/MI_Apple_Committee_-
_MAC_Building_Markets_2_384802_7.pdf 
 
You Tube Apple Grower Videos, Health and Cooking, 30-Second Spot:  MichiganApples's Channel - 
YouTube; http://www.youtube.com/michiganapples 
 
Pure Michigan Apples Radio Spot - Pure Michigan Apples | Michigan Apple Committee; 
http://www.michiganapples.com/pure-michigan-apples.html 
 
Pure Michigan Apples Press Release - Pure Michigan Apples: Success with locally-grown theme in 
supermarkets | Michigan Apple Committee; http://www.michiganapples.com/pure-michigan-apples-
success-with-locally-grown-theme-in-supermarkets.html  
Locally Grown information - 
http://www.michiganapples.com/assets/files/marketing%20sheets/2011_LocallyGrown.pdf; 
http://www.michiganapples.com/assets/files/marketing%20sheets/2011_LocallyGrown.pdf 
 
Point of Purchase Materials - 
http://www.michiganapples.com/assets/files/marketing%20sheets/assets/files/marketing%20sheets/20
11_POP.pdf; http://www.michiganapples.com/assets/files/marketing%20sheets/2011_POP.pdf 
 
 
 
 
PROJECT TITLE 
MSU – Optimizing Sub-Surface Drip Irrigation and Li ving Mulches for Enhanced Profitability in 
Michigan Asparagus – FINAL (with tables/graphs) 
 
PROJECT SUMMARY 
Michigan asparagus growers face a number of economic and biological challenges that threaten the 
viability of the industry including 1) increased incidence of heat and drought stress and 2) limited 
availability of suitable, disease-free land. 
Drought stress.  The increased incidence of heat and drought stress in recent years has contributed to 
declines in asparagus fern health and yield.  Although asparagus is deep rooted and drought tolerant 
compared to many crops, dry conditions during fern growth can 1) directly reduce crop yields the 
following year through reductions in photosynthesis and production of soluble carbohydrates (Drost 
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1999) and 2) indirectly lower yields by reducing crop resilience to diseases that increasingly plague 
the Michigan asparagus industry (Hausbeck, unpublished).  Rainfall patterns in Michigan over the 
past 15 years suggest that rainfall does not provide sufficient moisture to compensate for evapo-
transpirational losses during peak asparagus fern growth, and that timely irrigation is likely to boost 
yields. During harvest, irrigation may have the added benefit of cooling spears and reducing the risk of 
heading out due to heat stress.   This potential improvement in spear quality is increasingly important 
as growers move towards more fresh market production.  Recognizing the potential benefits of 
irrigation, Michigan asparagus growers have begun installing irrigation systems, but little information is 
available to help them with their irrigation decision making. 
Limited availability of suitable, disease-free land.  For profitable production, asparagus requires sandy 
soils and microclimates typical of Western Michigan.  Much of the prime land for asparagus 
production has been farmed with asparagus for decades, forcing growers to replant into fields that 
may have elevated levels of disease (e.g. Phytophthora and Fusarium) or phytotoxins that can limit 
asparagus productivity.   More efficient use of limited land is an important component for maintaining 
the long-term viability of the Michigan asparagus industry.  Irrigation can improve land-use efficiency 
by facilitating higher planting densities and by maintaining dense stands through reduction in drought 
and disease stress.   
Irrigation can also facilitate adoption of complementary management practices which maintain and 
enhance soil quality and ultimately spear quality and yield.  In irrigated asparagus production, cover 
crops may be grown during the fern stage with minimal risk of competition for water.  In these “living 
mulch” systems, cover crops growing beneath the asparagus canopy can protect the soil from wind 
and rain erosion, add organic matter, fix or recycle nutrients and suppress weeds.  During harvest, 
residue remaining from these cover crops can help reduce the risk of sand-blasted and curved spears 
due to windblown and rain-splashed sand.  As with irrigation, several innovative growers are 
experimenting with living mulch systems, but information on the likely impacts of living mulches on soil 
moisture content, weed suppression, soil health and asparagus yields is not currently available. 
 
PROJECT APPROACH 
Objective 1.  Overhead and sub-surface drip irrigat ion . A field experiment was initiated in 2010 in 
Hart, MI examining irrigation (none, overhead or subs-surface drip) effects on two varieties of 
asparagus (Guelph Millenium and Jersey Supreme). Crowns were planted at a density of 
approximately 16,600 crowns per acre in spring 2010.  Sub-surface drip tubing was placed below the 
crowns at planting. In 2011, 0.5”-1” inch of irrigation was applied per event at approximately weekly 
intervals during dry periods in July and August.  Volumetric soil moisture content was monitored at 
multiple depths with a Diviner 2000 soil moisture probe throughout the summer. In addition, light 
interception by the developing fern was estimated by measuring photo-synthetically active radiation 
(PAR) above and below the canopy.  Asparagus fern was sampled on 10/4, dried, separated into 
cladophyll (leaf-like modified petioles) and stem tissue and weighed.  A visual rating of purple spot 
severity and the number of mature marestail (Conyza canadensis) plants per plot were assessed in 
August.    
Objective 2.  Irrigation and Living Mulch.  A field trial was initiated at the Asparagus Research 
Farm in Hart, MI in asparagus (cultivar “Jersey Giant”) that had been established from crowns in 
1999.   Following the final asparagus harvest in late June, four experimental treatments were 
established consisting of two different management systems (conventional vs living mulch), each with 
two levels of irrigation (no irrigation vs irrigation) (Table 1).  The same management systems were 
maintained in the same plots each year from 2008-2010. 
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Table 1.  Summary of treatments examined
Irrigation Cover Tillage PRE herbicides

1. Herbicide/No irrigation No None No Dual/Spartan/Karmex
2. Herbicide/Irrigation Yes None No Dual/Spartan/Karmex
3. Living Mulch/No irrigation No Rye Yes None
4. Living Mulch/Irrigation Yes Rye Yes None  

 
Six replicates of each treatment were included in plots measuring 25’ x 13.5’, with 3 rows of 
asparagus spaced 4.5’ apart in each plot.  The herbicide system consisted of no-tillage with 
application of a tank-mix of Roundup (1 Q/A), Dual (1.5 pt/A), Spartan (4 oz/A) and Karmex (1.2 
lbs/A).  In the living-mulch system, winter rye (Secale cereale) was broadcast at 3 bu/A and a roto-
tiller was used to simultaneously kill weeds and incorporate rye to a depth of 1-2”.  No residual 
herbicides were used in the living-mulch system, and no post emergence herbicides were used in 
either system.  Irrigation was accomplished using 7 micro-sprinklers per plot to simulate overhead 
irrigation.  Soil moisture sensors (EC-5 sensors, Decagon Devices) were installed at 6” and 24” in 4 
replicates of each treatment to monitor soil volumetric water content (VWC).  Irrigation was used 
initially to establish rye, and then to maintain VWC at or above 50% of available water through the 
middle of August.  On the sandy soils of the experimental site, field capacity was approximately 11% 
VWC and the permanent wilting point approximately 5% VWC at 24” depth.   
Weed density, rye dry weight, rye number and fern stem number were assessed in early September.  
Weed density was evaluated by counting the number of weeds greater than 12” in height (for erect 
weeds) or diameter (for rosette/spreading weeds) in the entire plot.  Asparagus yield was assessed 
from the middle row of each plot during 18 harvest events in spring 2009 and 25 harvest events in 
spring 2010. 
Objective 3.  Economics of irrigation.   The costs of irrigation were estimated using a variety of 
sources including field data collected from the experiments described above, and conversations with 
growers and suppliers. Long-term average annual yield increases required to justify irrigation 
expenditures were calculated based on multiple assumptions about future costs and asparagus 
prices.  Calculations were based on a 20 acre field with sub-surface drip irrigation, or a 40 acre field 
with center pivot irrigation.  For buried trickle it was assumed that tubing was placed below every row 
at a cost of $1200/acre ($24,000 total investment).  For center pivot systems it was assumed that a 8” 
well was required and that the total cost to irrigate was $1,910/acre ($63,000 total investment.  Monte-
Carlo simulations were run using historic weather data to generate a distribution of expected returns 
under different assumptions about yield improvements with irrigation. 
 
GOALS AND OUTCOMES ACHIEVED 
The goal of this proposed research was to improve the quality, yield and profitability of Michigan 
asparagus production.   Specific objectives to accomplish the goal:  

1) Assess the impact of overhead and sub-surface drip irrigation systems on yield of two 
asparagus varieties.    

2) Evaluate the impact of irrigation and living-mulches on asparagus yield, weed management 
and soil quality. 

3) Evaluate the economic costs and benefits of overhead and sub-surface drip irrigation for 
Michigan asparagus.  

Objective 1 Outcomes. Overhead and subsurface drip irrigation.   
Soil water content and distribution.  Soil volumetric water content in irrigated treatments was 
significantly higher than in the un-irrigated control for much of August.  Overhead irrigation resulted in 
higher soil moisture at the surface, but lower soil moisture at depth compared to sub-surface drip 
irrigation (Figure 1).  
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Fern growth and dry weight.   Jersey 
Supreme fern dry weight was greater than 
that of Guelph Millenium (Figure 2).  Sub-
surface drip irrigation increased cladophyll 
dry weight of Jersey Supreme.  No 
statistically significant effect of irrigation on 
total fern dry weight was detected for either 
variety (Figure 2).  However, irrigation 
resulted in reduced light penetration below 
the fern (Figure 3), indicating that fern leaf 
area was significantly increased under 
irrigation.  Trends in both fern dry weight 
and light penetration suggest that Jersey 
Supreme fern growth may be more 
responsive to sub-surface drip irrigation 
compared to overhead irrigation, and vice-
versa for Guelph Millenium.    
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Figure 1.  Volumetric water content by depth, August  2011 
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Figure 2. Asparagus fern dry weight, 10/4/11 
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Irrigation effects on weeds, purple spot and stem d eath.  
We had anticipated that overhead irrigation might increase 
purple spot severity by increasing leaf wetness relative to sub-
surface drip and non-irrigated treatments.  However, no 
detectable effect of irrigation on purple spot was detected for 
either variety in 2011 (Table 1).  We also hypothesized that 
overhead irrigation would promote weed growth by increasing 
moisture availability at the soil surface. However, no effect of 
irrigation on weeds was detected (Table 1).  Interestingly, 
marestail density was higher in Guelph Millenium treatments 
relative to Jersey Supreme treatments (Table 1), presumably 
due to greater light penetration (Figure 3) under the smaller 
Millenium fern.    
 

The number of dead stems  
during the month of August, with the greatest 
increase occurring in the non-irrigated 
treatments (Figure 4).  By the end of August, 
approximately 13% of stems in non-irrigated 
controls had died, compared to approximately 
7% in irrigated treatments (Figure 4).   
 
Objective 2 Results.  Irrigation and Living 
Mulch. 
Irrigation, rainfall and soil water content.   
Without irrigation, soil VWC at 24” in rye 
living mulch treatments was approximately 
2% below the bare soil treatment during 
August (6-8 wks after sowing) (Figure 1), 
resulting in prolonged periods near the permanent wilting point in 2008 and 2009.  In irrigated 
treatments, VWC was maintained at or above 50% available water (8% VWC), with the exception of 
2008, when VWC fell to 4-5% in all treatments by late August, before heavy rainfall and cool 
temperatures in September restored VWC to field capacity.  In 2008 and 2009 VWC ranked in the 
following order: Bare+irrigation > Bare = Rye+irrigation > Rye.  In 2010, steady rainfall throughout the 
summer resulted in little need for irrigation, and few differences in soil VWC between treatments.  
Living mulch failed to control summer annual weeds after 3 years.   The dominant weed species 
during fern growth were Powell amaranth (Amaranthus powellii) and sandbur (Cenchrus longispinus).  
In 2008, densities of sandbur were slightly higher in rye living mulch compared to herbicide treatments 
(Table 1).  In 2009, cooler conditions resulted in more vigorous rye growth, and both weed species 
were suppressed by rye, resulting in no differences in weed density between treatments.  However, in 
2010, densities of both Powell amaranth and sandbur were much higher in rye living mulch treatments 
compared to herbicide treatments. Failure of rye living mulch to suppress weeds in 2010 was likely 
the result of 1) poor rye establishment due to unusually high temperatures in 2010, and 2) higher 
weed seedbanks of these species resulting from higher weed seed production in previous years.  
Although Powell amaranth could have been controlled with an application of a post-emergence 
herbicide like Sandea,  grasses like sandbur pose a challenge in fields where rye living mulches are 
used, since graminicides that kill sandbur, would also likely kill the rye living mulch. 
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Table 2.  Effects of irrigation and rye on weeds in  late summer, 2008-2010

Herbicide/no-till

Not irrigated 0.14 b 0.24 a 0.12 c 0.08 b 0.12 a 0.11 c 0.03 b 0.13 a 0.02 b

Irrigated 0.48 ab 0.26 a 0.46 b 0.29 ab 0.09 a 0.44 b 0.10 b 0.18 a 0.02 b

Rye (June) /till

Not irrigated 0.58 ab 0.53 a 3.74 a 0.11 b 0.35 a 2.42 a 0.47 a 0.18 a 1.32 a

Irrigated 0.73 a 0.45 a 3.26 a 0.53 a 0.26 a 1.99 a 0.20 ab 0.19 a 1.27 a

Note:  Only weeds greater than 1' in height or diameter were included

Column means with a letter in common are not significantly different (Fisher LSD Method; P=0.05 )

20102008 2009

----------------------------------------------------Plants/m2--------------------------------------------------------

2009 2008 20092008

SandburTotal
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Living mulch helped suppress marestail but not sandbur when herbicides dissipated.  The dominant 
weed species during asparagus harvest were marestail (Conyza canadensis), sandbur and Powell 
amaranth in 2010 (Figure 2).  In 2008 and 2009, all three species were well controlled with a standard 
combination of burndown and pre-emergence herbicides applied in early spring.  However, in 2010, 
PRE herbicides failed to provide adequate control and differences in weed populations under rye 
living mulch and herbicide treatments were readily apparent by early June.  Under these 
circumstances, marestail populations were lower where rye living mulch was grown, while sandbur 
populations were higher (Figure 2).  The suppressive effect of rye living mulch on marestail in 2010 
was likely due to the presence of a heavy rye residue in late summer of 2009, which prevented 
marestail from establishing successfully.  Rye living mulch had a similar suppressive effect on 
dandelion, although dandelion did not become a problem in asparagus during this study.  
  
Asparagus yields were not affected.  Neither irrigation nor rye living mulch had any detectable effect 
on asparagus yield in the 2009 and 2010 seasons (Figure 3).  However, large variability in fern health 
across the experimental site made it difficult to 
adequately assess yield effects.   

 
Our soil moisture data suggests that rye living mulch 
(without irrigation) increases the risk of drought stress of 
asparagus fern during late summer.  In warm years (like 
2010), rye living mulch is also unlikely to adequately 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 3:  Effects of irrigation and rye living-mulch on

average asparagus yield, 2009-10.
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Figure 2:  Effects of rye living-mulch on weeds during
asparagus harvest, 2010.
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suppress summer annual weeds, thus posing risks of weed-asparagus competition unless 
supplemental herbicides are used.  On the other hand, rye living mulches used in combination with 
irrigation pose fewer risks, and may benefit asparagus through increases in soil organic matter and 
reductions in soil erosion.  Long term research is needed to better understand the potential effects of 
living mulches and irrigation on asparagus.  Research assessing alternative cover crop species, 
different methods of irrigation (e.g. sub-surface drip) and complementary weed management practices 
may prove beneficial for improving the resilience of asparagus to stress and increasing farm 
profitability.  
Objective 3 Results.  Economics of irrigation .  The estimated profit associated with different 
irrigation systems depended on assumptions about: asparagus prices; yield improvements associated 
with irrigation; costs of irrigation; and weather patterns.  Estimated yield increases from irrigation 
required to justify costs ranged from 5 to 10% under most reasonable assumptions (see Figure 4).  
Such yield improvements were not observed in the 2009 and 2010 growing seasons in experiments 
associated with Objective 2. However, these experiments were conducted in a mature stand of Jersey 
Giant during growing seasons with above average rainfall.  We anticipate that increases in stem and 
cladophyll growth observed in experiments associated with Objective 1 may result in substantial yield 
improvements, particularly for Jersey Supreme under sub-surface drip irrigation.  Moreover, we 
believe that indirect yield benefits derived from irrigation systems in which fertilizers and pesticides 
are applied through the irrigation system are likely to further boost yields and profits of irrigated 
asparagus.  

Average 
$577/ac 

Average 
$-334/ac 

If 5% yield gain If 12% yield gain 

 
Figure 4.  Estimated returns from an investment in sub-surface drip irrigation under low (L) and 
high (R ) assumptions regarding yield improvements of irrigation under drought stress.   

 
Our results were shared with growers through the presentations and publications listed below.  We 
estimate that total attendance at grower presentations exceeded 800 people.  It is estimated that at 
least an additional 300 growers read the related articles in Veg Growers News.   
 
BENEFICIARIES 
The primary beneficiaries of this project are asparagus growers and their employees in the state of 
Michigan.  In 2009, there were 220 asparagus farms with 10,700 acres in production and cash 
receipts of $16.5 million (The Packer; 4/12/2010).  Michigan is second only to California in asparagus 
acreage, and a close third to Washington in value.  Improvements in asparagus resilience to drought 
and disease pressure will help improve the profitability of asparagus producers in both the short and 
longer term.  A 5-10% increase in crop yields due to irrigation and associated practices would directly 
increase cash receipts to asparagus growers by over $1 million annually.   
 
Asparagus producers also grow a diversity of other specialty crops including cherries, peaches, 
apples, carrots, squash, pickles, sweet corn and Christmas trees.  For many of these operations, 
maintaining profitable asparagus production is critical since it attracts the labor force needed to 
maintain and harvest all the following crops.  While the economic value of these operations is difficult 
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to estimate, the benefits they provide the Michigan economy in terms of employment and income 
generation far exceeds the cash receipts directly associated with asparagus production. 
 
LESSONS LEARNED 
Objective 1. Irrigation resulted in increases in light interception, stem growth, cladophyll growth, and 
root soluble carbohydrates, all of which are anticipated to contribute to increased yields in asparagus 
in 2012 and beyond.  Our results also suggest that sub-surface drip irrigation will have several 
advantages relative to overhead irrigation including reduced water- and energy-use, lower weed and 
disease pressure and higher crop yields following dry years.  We expect that these effects will vary 
with asparagus variety and with weather conditions.  Information from this trial will help growers 
understand the circumstances under which irrigation is likely to improve profitability, and help growers 
get the greatest benefit from irrigation systems.  Based in part on observations of our field trials, 
several influential growers have begun investing in irrigation, and we anticipate that adoption will 
continue, resulting in improvements in the profitability and sustainability of asparagus production in 
Michigan. 
Outcomes for Objective 2.   Our results suggest that 1) soil-improving rye cover crops can partially 
suppress weeds but may also compete with asparagus for soil moisture in dry years unless irrigation 
is used; and 2) successful use of rye living mulches for weed management will depend on 
identification of complementary weed management practices to avoid build-up of the summer annual 
weed seed bank.   
Outcomes for Objective 3.  Our economic analysis of irrigation systems for asparagus is helping 
growers decide whether to invest in irrigation systems, as well as which systems and complementary 
practices are likely to provide the greatest benefits.  Ultimately, we anticipate that this information will 
improve profitability of asparagus production in Michigan by reducing drought stress, improving crop 
resilience to disease, and enhancing opportunities for soil improvement through cover cropping.   
 
CONTACT PERSON 
Daniel Brainard, Department of Horticulture, Michigan State University 
Telephone: 517-355-5191 ext 1417 
E-mail: brainar9@msu.edu 
 
ADDITIONAL INFORMATION 
PUBLICATIONS AND PRESENTATIONS 
Articles 
Brainard, D.C. and B. Byl. 2012.  Irrigation effects on asparagus varieties studied.  Vegetable Growers 
News 46: 29. 
Brainard, D.C. 2011.  Irrigation asparagus has its advantages.  Vegetable Growers News, April 15. 
http://vegetable growersnews.com/index.php/magazine/article/irrigating-asparagus-has-its-
advantages 
http://vegetablegrowersnews.com/images/favicon.ico 
http://vegetablegrowersnews.com/index.php/magazine/article/irrigating-asparagus-has-its-advantages 
 
Presentations to growers 
Brainard, D.C. 2012.  Irrigation and living mulches for improving the longevity of asparagus plantings.  
Specialty Vegetable Session.  Empire State Fruit and Vegetable Expo and Farmers’ Direct Marketing 
Conference, Syracuse, NY, Jan. 24.  Approximately 150 attendees 
Brainard, D.C. and B. Byl.  2011.  Asparagus irrigation research update.  Asparagus Session.  Great 
Lakes Fruit, Vegetable, and Farm Market Expo. Grant Rapids, MI, December.  Approximately 100 
attendees. 
 
Brainard, D.C. and B. Byl.  2011. Overhead and subsurface drip irrigation for asparagus. Oceana 
Vegetable Research Tour. Malburg Farms, Hart, MI, Sept. 6.  Approximately 50 attendees 
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Brainard, D.C. and B. Byl.  2011.  Asparagus Irrigation Research Update.  Oceana Asparagus Day.  
St. Joseph Parish Hall, Hart, MI, March.  Approximately 150 attendees 

Byl, B., S. Harsh and D.C. Brainard.  2011.  Economics and technical aspects of irrigating asparagus.  
Trade Adjustment Assistance Program Workshop.  St. Joseph Parish Hall, Hart, MI, Feb.28.  
Approximately 150 attendees 

Brainard, D.C. and B. Byl. 2010.  Irrigation and cover crop effects on soil moisture and weeds.  
Asparagus Session.  Great Lakes Fruit, Vegetable, and Mark Market Expo. Grand Rapids, MI, 
December.  Approximately 120 attendees 

Brainard, D.C. and B. Byl.  2010. Overhead and subsurface drip irrigation research update. Oceana 
Vegetable Research Tour. Malburg Farms, Hart, MI, September 9.  Approximately 50 attendees 

Brainard, D.C. 2010.  Living mulch and irrigation systems for asparagus.  Oceana Asparagus Day. 
Shelby, MI, March.  Approximately 100 attendees 

Research Publications 

Brainard, D.C., J. Bakker, N.Myers and D.C. Noyes, 2012.  Rye Living mulch effects on soil moisture 
and weeds in asparagus.  HortScience 47:58-63. 

 
 
 
 
 
 
PROJECT TITLE 
Michigan Festivals and Events Association Foundatio n – Michigan Wine Trails Billboard 
Promotion - FINAL 
 
PROJECT SUMMARY 
It was the goal of the Michigan Festivals and Events Association (MFEA) to promote the Michigan 
Wine Trails through a targeted billboard campaign during the peak summer and early fall of 2011. 

 
The campaign was inclusive of Michigan’s four wine trails: 

• Leelanau Peninsula Wine Trail 
• Wineries of Old Mission Peninsula 
• Lake Michigan Shore Wine Trail 

• Southeast Michigan Pioneer Wine 
Trail 

 
Establish the motivation for this project by presenting the importance and timeliness of the project. 
Production of Michigan wine is a burgeoning industry.  Vineyard area has increased over 60% in 
recent years and Michigan’s wineries are producing over one million gallons of wine each year.  With 
nearly 80 wineries, Michigan is the 13th largest wine producing state in the country. 
 
Through the Michigan Department of Agriculture’s Specialty Crop Block Grant program, MFEA sought 
to enhance the marketing of Michigan’s Wine Trails.  Michigan relies heavily on tourism and 
Michigan’s wine trails are significant to what the state can offer.  Michigan Wines has published that 
wineries attract more than 800,000 visitors annually and contribute $300 million annually to Michigan’s 
economy. 
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The economic downturn was a significant blow to state tourism.  However, the increasingly popular 
“staycation” expanded the number of Michigan residents looking for an economic alternative to an 
expensive, out of state vacation.  While out-of-state tourism dollars are vital, the tourism dollars of 
Michigan residents cannot be underestimated.  Through this campaign, we sought to keep Michigan 
dollars in Michigan. 
 
The following timeline was followed for project implementation: 
 
Task: Submit Specialty Crop Block Grant application;  Completion Date: April 22, 2010 
Task: Refine theme and develop branding for campaign; Completion Date: November 2010 
Task: Complete design and printing of accompanying materials; Completion Date: March 2011 
Task: Publish billboards; Completion Date: June 1, 2011 
Task: Support services; Completion Date: Ongoing throughout campaign 
 
PROJECT APPROACH 
MFEA promoted the Michigan Wine Trails through a targeted billboard campaign.  The campaign is 
inclusive of Michigan’s four wine trails:  Leelanau Peninsula Wine Trail, Wineries of Old Mission 
Peninsula, Lake Michigan Shore Wine Trail, and Southeast Michigan Pioneer Wine Trail.  The project 
included billboard throughout the state, advertising in regional publications and radio coverage 
through Citadel broadcasting’s family of stations.  Quantitative results are included in the next section, 
detailing the location and duration of project components. 
 
GOALS AND OUTCOMES ACHIEVED 
With the support of the Michigan Department of Agriculture's Specialty Crop Block Grant program, 
MFEA was able to create the "Oh...MI Goodness" wine trails advertising campaign. This campaign 
was implemented with: 

• 10 billboards for three months (August 1 to October 31, 2011) 
• 322,000 printed brochures, distributed statewide 
• Ad placement by Detroit Media Partners (circulation of 100,000) 
• Ad placement by Grand Rapids Press (circulation of 120,000) 
• Ad placement by Great Lakes Bay Regional Lifestyle Magazine 
• 4 Radio interviews with Citadel Broadcasting’s WJIM, Lansing 

 
Additionally, the "Oh...MI Goodness" campaign has been, and will continue to be, promoted at MFEA 
conferences, conventions, and events, without further expense. 
 
Due to availability of the boards, CBS Outdoor and Adams Outdoor Advertising (billboard contractors) 
the “Oh…MI Goodness” campaign boards will remain up until the space is re-sold. This will extend the 
campaign for an estimated two months or more per board. 
 
14 boards were purchased, at the following locations: 
• I-94: 700 ft W/O Renton Rd. SS 
• US-131: 2 mi N/O US-10 Reed City ES 
• US-131: 50 ft N/O Cowling Rd. WS 
• US-131: 0.4 mi S/O 129th Ave. Bradley Exit 

WS 
• I-94: 0.6 mi W/O SR 140 SS 
• US-127: 8.2 mi N/O M-61 (N/O Harrison) 

ES 
• I-94: 0.5 mi W/O Pipestone Rd. SS F/E  

• I-94: 1.6 mi E/O 28 Mile Rd. (W/O Jackson 
Co. Line) NS 

• I-69: 0.4 N/O US-12 ES 
• I-94: 0.8 mi E/O M-40 (Paw Paw Exit) SS 
• I-94: 1.3 mi W/O Columbia Ave. SS 
• US-27: 528 ft S/O Taft Rd. ES 
• I-96 1500 ft E/O Cedar St. NS 
• I-69 3 mi N/O Charlotte ES 
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The funds used to match the grant were provided by Citadel Broadcasting, through generous media 
coverage which enhanced the campaign through: 

• MFEA/Department of Agriculture as co-sponsor of “Grow in Michigan” 
• 960 (:30) commercials which aired, weekdays, on The Michigan Talk Network, with an 

approximate average of 50,232 listeners per month per station.  Stations included: 
o Petoskey, WJML 1110 
o Traverse City, WJNL 1210 
o Muskegon, WKLQ 1490 
o Grand Rapids, WJRW 1340 
o St. Joseph, WSJM 1400 
o Benton Harbor, WSJM FM 94.9 
o Mt. Pleasant, WMMI 830 
o Saginaw, WNEM 1250 
o Lansing, WJIM 1240 
o Hastings, WBCH 1220 

• Four on-air (radio/television) interviews with Sue Bila (transcripts attached) 
• Fox 47 television segment 
• Homepage exposure on wjrwam.com and wjimam.com for 4 consecutive months. Homepage 

views on wjrwam.com totaled 912,593 and views on wjimam.com totaled 223,056 
 
With the addition of radio segments in the "Oh…MI Goodness” campaign, MFEA was able to highlight 
additional specialty crops.  While Michigan’s wine trails and grape industry remained the primary 
focus of all publicity, the radio interviews presented the opportunity for secondary benefit to other 
crops.  Each interview focused on a different wine trail, and within each segment, mention was made 
of specialty crops within that region.  These crops included pumpkins, peaches, beans, blueberries, 
apples, and cherries.  As a result, the impact of the “Oh…MI Goodness” campaign had a greater 
reach than first reported. 
 
MFEA's project partners in this campaign have been Citadel Broadcasting, CBS Outdoor and Adams 
Outdoor.  These partners provided outstanding support, going above and beyond contracted work and 
in excess of expected donated services.  Additionally, the billboard vendors have not yet removed the 
posted boards, so additional time is essentially donated by CBS Outdoor and Adams Outdoor.  In 
some markets, the boards remained posted, further extending the campaign at no additional expense. 
 
The primary outcome measure for the project was short-term – the posting of billboards throughout 
the state.  However, MFEA is optimistic that tourism dollars generated as a part of this campaign will 
be ongoing through return visits and referrals. 
 
The immediate goal of posting billboards throughout Michigan promoting the Wine Trails has been 
met.  Additionally, the ad placements and radio segments have also been completed based on 
established goals. 
 
Additionally, the Wine Trails and the “Oh…MI Goodness” campaign, received coverage within the 
Metro Detroit, Grand Rapids, and Great Lakes Bay Region through print ads running in each market. 
 
The goal of printing business card sized versions of the billboards is the only item not accomplished.  
This decision was made based on the lack of matching cash gifts toward the project.  
 
Michigan ranks 13th in wine production in the country, contributing an estimated $300 million to the 
State's economy each year.  Vineyard area has increased more than 60% over the last 10 years. 
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As a billboard campaign, it is difficult to quantify the number of individuals impacted by the campaign.  
However, it can be projected, based on traffic, that 19,969.360 people viewed the billboards.  
 
Print advertising included a QR code, driving individuals to the MFEA website for more information.  
Unique visits of the “Oh…MI Goodness” campaign page totaled 80,891 during the three months of the 
campaign:  August page visits – 36,046;    September page visits – 24,984; 
October page visits – 19,861 
 
BENEFICIARIES 
The immediate beneficiaries of the campaign include four wine trails, 71 wineries and 465 vineyards 
across the state.  However, the benefit of promoting Michigan’s wine trails has a far greater reach as 
the industry supports vendors and suppliers across the state.  It is estimated that over 5,000 jobs 
statewide can be attributed to the industry.  Local governments and the state benefit as well, as each 
of these businesses creates licensing and tax revenue for local services resulting in $42 million in tax 
revenue.  

 
In the 2006 paper “Growth of the Michigan Wine Industry”, the new investment in new vineyards and 
wineries in Michigan over the next 17 year is projected to exceed $125,000,000.  

 
In addition to direct suppliers, increased promotion of the wine trails extends the benefit of tourism 
dollars to local restaurants, hotels and retail establishments.  For example, the cost for two adults to 
take a weekend wine tour could be estimated as follows: 

• $140 meals ($10 breakfast, $20 lunch, $40 dinner for 2 adults for 2 days) 
• $100 lodging at local hotel/motel/bed and breakfast 
• $35 for fuel/transportation (based on current gas prices and average car model) 
• $100 (minimum) in additional purchases 
• Total spent for weekend: $375 at local businesses 

Based on this estimate of $375 in revenue, the investment in the wine trails billboard campaign would 
“pay for itself” in just 200 such visits.   

 
Through this project, MFEA and Michigan’s Wine Trails will reach beyond the west side of the State 
and take the campaign shore to shore and border to border.  As a result, the increase in wine country 
tourism can be projected to be significantly more than the 200 weekend visits needed for an 
equivalent return on investment. 
 
LESSONS LEARNED 
At the beginning of the billboard campaign, MFEA did not have radio shows built in. Once Citadel 
(now Cumulus) was onboard, the radio shows brought a larger awareness of the Michigan wineries, 
commodities and their events.  The wineries were unable to provide financial support due to the 
economy.  However, they did support the project.  
 
In reviewing measurable outcomes, MFEA believes that the work plan outlined in the application was 
realistic. 
 
CONTACT PERSON 
Sue Bila 
989.845.2080 
admin@mfea.org 
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ADDITIONAL INFORMATION 
Complete Report at:  http://www.michigan.gov/documents/mdard/MI_Festivals_and_Events_-
_Wine_Trails_Billboards_FINAL_384800_7.pdf 
 
Website address:  Welcome - Michigan Festivals & Events Association! http://mfea.org/findevents.cfm  
 
 
 
 
PROJECT TITLE 
Michigan Nursery and Landscape Association – Addres sing Foremost Weed Control Issues for 
the Michigan Nursery and Landscape Industries - FIN AL 
 
PROJECT SUMMARY 

Initial purpose:  New weed control methods that are effective, economical and have reduced 
environmental impact are required.  Access to the latest herbicides and comprehension of up to date 
practices and systems are essential to ensure the economic survival of the Michigan nursery and 
landscape industry. The main purpose of this 2010-11 Specialty Crop Block Grant (SCBG) project 
was to build on the previous SCBG by evaluating a variety of preemergence herbicides alone, or in 
combination, to control the problematic weed species identified in2009-10 without causing 
phytotoxicity to commonly grown MI nursery crops.   

Timeliness:  Weed control is becoming even more important in this economy as growers are 
looking to cut costs, hold crops longer and reduce labor.  In addition, bio-rationale and alternative 
control programs are of increasing interest to nursery growers.   

Build on previous funding: In the previous SCBG funded in 2009-10 we conducted propagule 
bank research at MI nurseries. We identified major weeds that were inadequately controlled with then 
current herbicide programs.  In addition, we found that the standard weed control programs were 
actually increasing weed populations of difficult weed species by releasing them from competition 
from other weeds. The 2010-11 SCGB enhanced the previous work by demonstrating that four new 
herbicides can be used in rotation or as replacements for standard herbicides to accomplish the 
purpose of this grant in containers and field: 1) indaziflam (registered as Alion® in citrus, tree nut, 
grapes, pome and stone fruit) (Bayer Corp. Monheim, Germany) at 0.11 lb ai/ac; 2) dimethenamid-p 
(Tower) + Pendulum (BASF Corp., Florham Park, NJ) at 0.97 + 2.0 lb ai/ac, respectively; 3) 
oxyfluorfen + prodiamine, (Biathalon) (OHP, Inc., Mainland, PA) at 2.75 lb ai/ac; and, 4) sulfentrazone 
+ prodiamine (F6875, registered as Echelon in turf) (FMC Corp., Fresno, CA) granular and liquid 
formulations at 0.375 lb ai/ac.  In addition we identified three chemicals with potential to control 
liverwort with no to minimal crop damage: 1) Flumioxazin, (SureGuard), (Valent BioSciences Corp., 
Libertyville, IL) at 4 oz/ac (1/3 or normal rate); 2) 20% acetic acid (WeedPharm™) (Pharm Solutions 
Inc., Port Townsend, WA) at 10% v/v); and, 3) sodium bicarbonate (Baking soda) applied as a dusting 
(per Northland Farms, West Olive, MI).  Baking soda is not registered for moss control. However, 
further work with rates and application methods are planned in the 2012 SCBG to have this product 
added to IR-4 protocols in 2013.   
 
PROJECT APPROACH 
Before this project, the four new products indaziflam, Tower + Pendulum, Biathalon and F6875 were 
not used in MI nurseries. Herbicide active ingredients and modes of action must be rotated to prevent 
herbicide-resistant weed populations from developing.  These four new herbicides not only represent 
new active ingredients but most importantly new modes of action for MI nursery growers.  We are 
actively advocating rotating (as a result of this SCBG) the Tower + Pendulum combination with 
SureGuard and Gallery/Barricade for field weed control.  Each of the three host nurseries for the 
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2010-11 SCBG weed control trials [Berryhill Family of Nurseries (BFN), Grand Haven, MI (BFN, 
formerly Zelenka Nursery), Spring Meadow Nursery, Inc., Grand Haven, MI and Northland Farms 
Nursery, LLC, West Olive, MI) contributed in-kind donations of plant materials, facilities for herbicide 
testing (such as nursery fields, polyhouses and container yards), plant material maintenance and 
supplies (such as fertilizer, insecticides, pots and media) totaling approximately $4,000 per site.  They 
also absorbed any costs regarding plant damage or losses caused by herbicides being tested at their 
sites. Two of the sites (BFN and Northland Farms) also served as hosts for a bus tour on August 17, 
2011 highlighting this SCBG project. 
 
GOALS AND OUTCOMES ACHIEVED 
Accomplishing Objectives 1, 2 and 3: Preemergence herbicide efficacy, phytotoxicity and control of 
liverworts: 
Three cooperating nurseries were selected as sites for the liverwort control studies; two were located 
near Grand Haven, MI (BFN and Spring Meadow Nursery, Inc) and one in West Olive, MI (Northland 
Farms).  Phytotoxicity and efficacy evaluations were conducted.  Species selected for phytotoxicity 
ratings at BFN included Dappled willow (Salix integra ‘Hakuro Nishiki’), Black Lace elderberry 
(Sambucus nigra ‘Blacklace’), Annabelle hydrangea (Hydrangea arborescens ‘Annabelle’), Forever 
Pink hydrangea (Hydrangea macrophylla ‘Forever Pink’), and My Monet weigela (Weigela florida ‘My 
Monet’).  Phytotoxicity at Spring Meadow was studied on Ghost weigela (Weigela florida ‘Ghost’).  
Species selected for phytotoxicity at Northland Farms included Big Daddy hosta (Hosta ‘Big Daddy’), 
Sagae hosta (Hosta ‘Sagae’), Crimson pygmy barberry (Berberis thunbergii ‘Crimson Pygmy’) and 
Ostrich fern (Matteuccia struthiopteris).  Treatments that were applied on March 3, 2011 consisted of 
Tower (dimethenamid-p) at 32 oz/ac, Racer™ (Ammonium nononanoate) at 10% v/v, SureGuard 
(flumioxazin) at 4 oz/ac, GreenMatch (d-limonene) (an extract of lemon grass) at 20% v/v, Bryophyter 
(Oregano Oil Extract) at 2% v/v, WeedPharm (20% acetic acid) at 10% v/v and baking soda.  Baking 
soda was applied at 50 ml/ft2 at Zelenka Nursery, 25 ml/ft2 at Spring Meadow, and was put on as a 
dusting at Northland Farms.  An additional treatment of a “granular” baking soda was applied at 
Spring Meadow Nursery.  The granular form has larger pellets than the more common form used for 
baking purposes.  Terracyte Pro G (Sodium carbonate peroxyhydrate) at 10 lb/1000 ft2 was applied on 
March 18, 2011 at BFN and Spring Meadow, and GreenMatch at 20% v/v was applied on March 31, 
2011 at BFN and Spring Meadow.  Racer was reapplied on March 31, 2011 at Northland Farms and 
BFN.  On April 15, 2011, Bryophyter, Tower, and WeedPharm were reapplied at BFN, Tower and 
Terracyte were reapplied at Spring Meadow, and Bryophyter and Tower were reapplied at Northland 
Farms at the rates described above.  All liquid treatments were applied with a CO2 backpack sprayer 
with a spray volume of 45 gal/ac using 8003 vs. nozzles with a spacing of 12 inches.  IR-4 protocol 
requires at least 90 gal/ac, so two passes were made with the sprayer.  Evaluations of phytotoxicity 
and efficacy were taken at 1, 2, 4, 5, 6, 7, 8, and 9 weeks after initial treatment (WAIT).  Phytotoxicity 
was evaluated on a scale of 0-10 with 0 being no phytotoxicity and 10 death and ≤3 commercially 
acceptable.  Efficacy was evaluated on a scale of 0-10 with 0 being no control, 10 perfect control and 
≥7 commercially acceptable.   

Results and discussion.  
Efficacy.  Marchantia polymorpha L., a thalloid liverwort is a common plant pest in nursery and 
greenhouse production systems. The rapid growth and dissemination of this pest can result in heavy 
thallus mats on the surface of pots that restrict water penetration, compete for nutrients, and provide 
habitat for other pests and disease vectors.  To date, there are no registered products that are used 
by nursery growers for effective liverwort control in enclosed structures. Lack of registered control 
products leaves growers with few options beyond hand removal for liverwort.  The labor costs for 
hand removal are prohibitive for most nurseries in the current economy.  Insecticide and fungicide 
sprays are needed to reduce populations of fungus gnats (Bradysia spp.), snails (e.g. Helix spp.), 
slugs (e.g. Deroceras spp.), Fusarium spp., and Pythium spp. (Svenson et al., 1997) that are 
harbored by the thallus mat that develops on the container surface.  Additional costs associated with 
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production losses from these pests also occur.  The impediment to water and nutrient infiltration into 
the root zone reduces growth and value of the crop (Svenson et al., 1997). The result of this diversion 
is higher water and fertilizer demand, which translates to greater production costs, reduced 
productivity, and adverse environmental impacts.  A fourth impact of liverwort is realized once a 
potted crop reaches marketable size. The presence of liverwort is considered unsightly and is often 
taken as an indication of reduced quality or plant vigor, all of which impacts the final valuation of the 
crop. An estimated $650,000 is lost annually in MI nurseries due to ineffective liverwort control.  The 
losses are highest at propagation nurseries, such as Spring Meadow Nursery, Inc. (personnel 
communication).  In this SCBG, all treatments tested provided some level of control of liverwort in 
enclosed structures compared to the untreated pots at each location; however, due to the control 
achieved by the WeedPharm at Spring Meadow, vinegar has become their new standard control 
practice, representing $60,000 in annual savings due to reduced weed costs, lower production costs 
and less cull of crop plants.  Variability existed with other products between sites (Tables 1-3) due to 
environmental differences and species being controlled.   
 
At BFN, daytime temperatures were generally around 60 °F (heated greenhouse) with high relative 
humidity.  At Spring Meadow, daytime temperatures were generally around 65-70 °F (heated 
greenhouse) with moderate relative humidity.  At Northland Farms, daytime temperatures were 
generally around 50-55 °F (supplemental heated hoop house) with high relative humidity.  Spring 
Meadow sells most of their product as propagated material requiring higher temperatures for 
production.  At Spring Meadow, generally excellent control was obtained with all treatments 
throughout the experiment.  Spring Meadow had the highest infestation with liverwort, but by around 5 
WAIT, the liverwort began to die off in part due to competition of water and nutrients from the crop.  
By the end of the experiment, even the untreated controls had a visual rating of 4.2 (Table 2).  For the 
treatments that were used at BFN and Northland Farms, similar results were obtained (Tables 1- 3).  
The differences between the products are the quickness of control and the length of control.  
GreenMatch, Racer, Bryophyter, baking soda and WeedPharm are very fast acting (“contact” type 
herbicides), each producing very good results within 1 WAIT (Tables 1-3).  Terracyte is in the middle 
of how quickly control is obtained, followed by SureGuard and Tower.  The quickness of the herbicide 
is somewhat inversely related to the amount of residual control the product provides.  Tower is the 
slowest acting herbicide, and control increased gradually until the end of the experiment at each 
location. However, it did not provide acceptable ratings at any of the evaluations even when two 
applications at BFN and Northland Farms were applied (Tables 1 - 2). SureGuard was applied only 
once, and by 4 WAIT provided commercially acceptable ratings at each location for the duration of the 
experiment (Tables 1-3).  Similar results were obtained at BFN and Northland Farms for Bryophyter 
and Racer.  Racer was reapplied at 4 WAIT and Bryophyter was reapplied at 6 WAIT at both BFN and 
Northland Farms (Tables 1 and 3).  Liverwort came back very quickly after applications of Racer and 
appeared to be even more abundant than the original infestation before the initial application (Fig. 1).  
An increase in nitrogen from the ammonium in Racer may have occurred stimulating an increase in 
liverwort growth.  GreenMatch was not reapplied; however, visual ratings at BFN indicate that a 
reapplication was necessary after 3 WAIT (Table 1).  Based on the visual ratings at BFN, WeedPharm 
may have the longest residual of the “contact” herbicides; reapplication was not needed until 6 WAIT 
(Table 1).  Baking soda provides excellent control of liverwort (Tables 1-3).  The baking soda 
treatment was a suggestion made by some Michigan growers at the Weed Control Workshop held in 
West Olive, MI in February, 2011. Application rate was unknown.  We used different rates at each 
location.  It was determined that only a “dusting” (as used at Northland Farms) was required for 
control.  A dusting provided at least four weeks of control (Table 3).  In further studies in 2012, the 
rate that approximates “a dusting” and various application methods will be evaluated so that sodium 
bicarbonate or similar products can be added to IR-4 protocols.    

Phytotoxicity.  All treatments were phytotoxic to at least one of the species tested (Tables 1-3).  
Although SureGuard is slow to act on liverwort, it acts as a “contact” herbicide on susceptible plants, 
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with visual symptoms showing up within a day or two after application.  Normal use rates over 
ornamentals are 8-12 oz/ac, but because the product is so efficacious on liverwort, the use rate could 
be reduced to 4 oz/ac.  This was also done to reduce phytotoxicity issues to the crop plants.  
However, even at 4 oz/ac, SureGuard still injured most species that had broken dormancy (Tables 1-
3).  This is a key concept with SureGuard, and there are several examples to represent this.  
‘Annabelle’ hydrangea was just breaking dormancy at BFN; some buds had broken at the time 
SureGuard was applied.  Those that had broken dormancy were severely injured or even killed, while 
those that had not broken dormancy were not injured at all (Table 1, Fig. 2A).  The higher visual 
ratings in comparison to the control are because there are more dead plants in the SureGuard treated 
flats.  The dormancy requirement at application can also be seen with ‘My Monet’ weigela at BFN 
(Fig. 2B) (normally SureGuard is injurious to weigela, see Table 2), and hosta and barberry at 
Northland Farms (Table 3).  There was no phytotoxicity visual ratings at Northland Farms until 8 WAIT 
because this is when all plants finally broke dormancy.  At Northland Farms, ostrich fern visual ratings 
indicate that there was some injury from a dormant application of SureGuard (Table 3); however, what 
the ratings do not indicate is that one replication was injured and two replications were not injured 
(data not shown).  Tower injured all ten species that were tested (Tables 1-3).  One of the major 
issues with Tower is the injury it causes when applied at bud break or to species that have just leafed 
out, and this was certainly the case with many of the species tested.  Bryophyter, GreenMatch, Racer, 
and WeedPharm all caused burning to leaf tissue after application (Tables 1-3).  This burning can be 
light to severe, with injury related to the species, size, and maturity of the crop.  If the crop was not 
killed after application, injury from these herbicides was temporary, with visual ratings decreasing over 
time for many of the treatments (Tables1-3).   With Bryophyter, GreenMatch, Racer, and WeedPharm, 
if the crop was susceptible to injury, then all replications showed injury; however, with Terracyte, this 
was not the case (Fig. 3).  Some replications exhibited injury; while some did not, and visual ratings 
indicate that Terracyte was injurious to four of the six species tested (Tables 1 and 2).  In this study, 
Terracyte was applied as a granule, so injury was probably from the granule not getting washed from 
the leaves in a timely fashion.  This could lead to future recommendations for Terracyte when used for 
liverwort control with crops present. Baking soda at 50 or 25 ml/ft2 is much too high of a rate, causing 
death of five of the six species tested (Tables 1-2).  However, the “dusting” at Northland Farms 
caused much less injury, with significant injury only to the ostrich fern (Table 3). 
 
Conclusions.   From these trials, all treatments provided control of liverwort but also caused 
phytotoxicity. More research needs to be conducted with SureGuard in relation to dormant 
applications.  One advantage of using SureGuard is that it controls other weed species as a 
preemergence herbicide.  Many of the products tested in these trials have no preemergence efficacy.  
This was evident with Bryophyter and Racer at Northland Farms; weeds were starting to germinate by 
the end of the trial, and more weeds were present in the pots that were treated with Bryophyter and 
Racer than pots treated with SureGuard (data not shown).  The “contact” herbicides (Bryophyter, 
Racer, WeedPharm and GreenMatch) also have application for use in dormant situations; however, 
reapplication is necessary, and in many cases, is not advised.  WeedPharm has the best residual of 
the “contact” herbicides, and more research is warranted for WeedPharm.  WeedPharm was also the 
least phytotoxic of the “contact” herbicides to Dappled willow, ‘Black Lace’ elderberry, ‘Annabelle’ 
hydrangea, ‘My Monet’ weigela, and ‘Forever Pink’ hydrangea (Table 1).  Coverage is also essential 
for the “contact” herbicides.  Whenever there was a crop canopy, liverwort control generally 
decreased.  More research is warranted for baking soda so that a rate can be established and 
phytotoxicity can be determined for more species. 
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Table 1.  Efficacy and phytotoxicity to several ornamental species at 8 evaluation dates for several liverwort control products at BFN 
nursery near Grand Haven, MI. 
Efficacy visual ratingsz        
Treatment Rate 1 WAIT 2 WAIT 4 WAIT 5 WAIT 6 WAIT 7 WAIT 8 WAIT 9 WAIT 
Green Match  20% v/v --  --  --  8.8 b 8.2 bc 5.8 d 6.3 e 5.2 e 
Racer  10% v/v 7.9 b 7.0 b 4.8y e 7.0 d 5.8 d 1.9 f 3.5 g 2.9 b 

Sureguard  4 oz/ac + Surfactant 4.4 c 6.5 b 8.7 b 8.9 b 8.6 b 6.6 c 8.4 d 7.8 bc 

Tower 32 oz/ac 1.9 d 4.4 c 5.3 e 3.2 e 4.4 e 3.0 e 5.6 f 6.6 d 

Terracyte Pro G 10 lb/1000 ft2 --  --  6.9 d 7.8 c 7.7 c 9.2 ab 9.4 ab 9.3 a 

BryoPhyter  2% v/v 9.6 a 9.8 a 7.6 c 6.7 d 6.3 d 8.7 b 8.6 cd 7.6 c 

Weed Pharm  10% v/v 9.9 a 9.9 a 8.8 b 8.3 b 7.9 bc 9.3 ab 9.2 bc 8.4 b 

Baking Soda powder 50 ml/ft2 10.0 a 10.0 a 10.0 a 10.0 a 10.0 a 9.9 a 10.0 a 10.0 a 

Untreated -- 2.1 d 0.9 d 1.0 f 1.4 f 2.2 f 0.6 g 2.3 h 1.9 g 
Phytotoxicity visual ratingsx              

Dappled willow (Salix integra ‘Hakuro Nishiki’)              
Treatment Rate                 
Green Match  20% v/v --  --  --  6.7 ** 7.2  6.9 ** 5.2 ** 3.2  

Racer  10% v/v 6.6 ** 4.8 ** 4.1 ** 7.3 ** 6.0  7.5 ** 5.0 ** 5.0 ** 

Sureguard  4 oz/ac + Surfactant 9.1 ** 9.2 ** 8.7 ** 8.6 ** 9.2 ** 9.2 ** 8.2 ** 7.7 ** 

Tower 32 oz/ac 1.4 ** 0.8  0.8  0.5 ** 5.8  7.2 ** 4.6  4.1 * 

Terracyte Pro G 10 lb/1000 ft2 
--  --  0.4  0.0 ** 5.4  4.3  0.0 **   

BryoPhyter  2% v/v 8.0 ** 5.9 ** 4.8 ** 4.7  5.6  8.6 ** 7.2 ** 7.1 ** 

Weed Pharm  10% v/v 5.4 ** 4.1 ** 4.8 ** 4.1  5.9  7.8 ** 5.3 ** 4.6 ** 

Baking Soda powder 50 ml/ft2 8.9 ** 10.0 ** 10.0 ** 10.0 ** 10.0 ** 10.0 ** 10.0 ** 10.0 ** 

Untreated -- 0.0  0.0  0.0  4.4  5.3  4.7  2.9  1.5  

Black lace elderberry (Sambucus nigra ‘Blacklace’) 
          

Treatment Rate                 

Green Match  20% v/v --  --  --  9.0 ** 9.0 ** 9.0 ** 7.3 ** 7.3 ** 

Racer  10% v/v 9.3  7.0 ** 6.7 ** 9.8 ** 9.3 ** 9.5 ** 8.8 ** 9.0 ** 

Sureguard  4 oz/ac + Surfactant 6.2 ** 6.3 ** 7.3 ** 6.6 ** 5.3  5.6 ** 5.5  5.3  

Tower 32 oz/ac 4.0 ** 4.1  3.7  3.7  3.6  3.9  4.5  4.2  

Terracyte Pro G 10 lbs/1000 ft2 
--  --  4.1  4.5  4.5  4.7 ** 5.3  4.9  

BryoPhyter  2% v/v 7.6  6.4 ** 6.5 ** 6.0 * 5.4  9.3 ** 9.1 ** 8.7 ** 

Weed Pharm  10% v/v 3.3 ** 3.7  2.9  3.1  2.2  6.0 ** 3.8  4.0  

Baking Soda powder 50 ml/ft2 6.9 ** 7.3 ** 8.8 ** 8.9 ** 9.3 ** 9.6 ** 9.3 ** 9.5 ** 

Untreated -- 0.0 ** 2.4  2.7  2.8  2.9  1.3  2.8  2.7  
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Table 1, continued.            

Annabelle hydrangea (Hydrangea arborescens ‘Annabelle’)            

Treatment Rate                 
Green Match  20% v/v --  --  --  10.0 ** 10.0  10.0 ** 9.9 ** 9.9 ** 

Racer  10% v/v 7.4  8.3 ** 8.9 ** 9.9 ** 9.8  9.9 ** 9.7 ** 9.8 ** 
Sureguard  4 oz/ac + Surfactant 8.3  7.5 ** 7.2 * 6.6  6.0  5.9 ** 6.0  5.9  
Tower 32 oz/ac 4.5  2.7  2.8  3.0  2.3  7.3 ** 6.4 * 6.6 * 
Terracyte Pro G 10 lb/1000 ft2 

--  --  7.1 * 7.3 ** 7.3  7.8 ** 7.4 ** 7.3 ** 

BryoPhyter  2% v/v 8.8  8.3 ** 8.5 ** 8.4 ** 8.4  9.7 ** 9.5 ** 9.3 ** 

Weed Pharm  10% v/v 4.4  3.3  3.8  3.3  2.7  6.3 ** 4.7  4.5  

Baking Soda powder 50 ml/ft2 8.8  9.8 ** 10.0 ** 10.0 ** 10.0  10.0 ** 10.0 ** 10.0 ** 
Untreated -- 6.7  3.5  3.7  3.7  3.5  2.5  3.3  3.3  
 Monet weigela (Weigela florida ‘My Monet’) 
Treatment Rate 1 WAIT 2 WAIT 4 WAIT 5 WAIT 6 WAIT 7 WAIT 8 WAIT 9 WAIT 

Green Match  20% v/v --  --  --  8.5 ** 8.8 ** 9.2 ** 8.1 ** 8.2 ** 

Racer  10% v/v 6.6 ** 4.3  3.8  7.7 ** 6.5 ** 8.4 ** 6.0 ** 5.3  
Sureguard  4 oz/ac + Surfactant 4.7 ** 1.7  1.5  1.0  1.0  1.3  1.0  0.9  
Tower 32 oz/ac 7.2 ** 7.3 ** 6.7 * 6.3 * 6.2 * 7.8 ** 7.3  7.2 ** 

Terracyte Pro G 10 lb/1000 ft2 --  --  0.9  0.6  1.1  2.2 * 3.8  4.2  
BryoPhyter  2% v/v 6.8 ** 5.4 * 5.3 

 
4.6 

 
4.4 

 
8.8 ** 7.7 ** 7.3 ** 

Weed Pharm  10% v/v 3.0 ** 1.7  1.5  1.3  1.6  6.4  5.5  5.1  
Baking Soda powder 50 ml/ft2 9.0 ** 9.6 ** 9.9 ** 9.8 ** 9.9 ** 10.0 ** 10.0 ** 10.0 ** 
Untreated -- 0.0  2.1  3.4  3.1  3.0  4.7  2.9  2.8  
Forever Pink hydrangea (Hydrangea macrophylla ‘Forever Pink’) 
Treatment Rate 
Green Match  20% v/v --  --  --  6.5 ** 7.5 ** 9.2 ** 7.8 ** 7.3 ** 
Racer  10% v/v 5.4 ** 4.7 ** 2.3  8.8 ** 7.9 ** 8.6 ** 5.5 ** 4.0  
Sureguard  4 oz/ac + Surfactant 9.8 ** 9.9 ** 9.9 ** 9.9 ** 9.9 ** 9.9 ** 9.8 ** 9.8 ** 

Tower 32 oz/ac 0.5  3.1 ** 2.8  1.2  0.8  8.5 ** 7.0 ** 8.1 ** 

Terracyte Pro G 10 lb/1000 ft2 -- 
 

-- 
 

5.6 ** 4.1 
 

4.2 
 

7.1 ** 4.8 * 4.4 
 

BryoPhyter  2% v/v 5.8 ** 7.2 ** 6.6 ** 6.3 ** 5.8 ** 9.0 ** 8.8 ** 8.2 ** 

Weed Pharm  10% v/v 4.7 ** 4.1 ** 5.1 ** 3.3 
 
2.4 

 
6.6 ** 4.2 

 
3.4 

 
Baking Soda powder 50 ml/ft2 9.8 ** 10.0 ** 10.0 ** 10.0 ** 10.0 ** 10.0 ** 10.0 ** 10.0 ** 
Untreated -- 0.8  1.3  1.5  2.8  2.9  2.6  3.0  3.0  
z = visual ratings based on a 0-10 scale with 0 being no control, 10 perfect control and ≥7 commercially acceptable.  Ratings followed by the 
same letter in the same evaluation date are not significantly different based on lsmeans (α = 0.05) 
y = � indicates that treatment was reapplied on specified date 
x = phytotoxicity ratings based on a 0-10 scale with 0 being no phytotoxicity, 10 death and ≤3 commercially acceptable.  Ratings followed by 
* and ** are significantly different from the untreated control based on Dunnett’s t-test (α = 0.10 and 0.05, respectively). 
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Fig. 1.   Racer over top of Hydrangea ‘Forever pink’ at 2 weeks after 2nd application.  Notice 
abundance of liverwort.  

  
Fig. 2 A and B.   A. SureGuard over top of hydrangea ‘Annabelle’ at 9 weeks after treatment.  Injury 
only occurred to plants that had broken dormancy.  At this point, liverwort had started to come back. 
B. SureGuard over ‘My Monet’ weigela at BFN at 9 WAT with no phytotoxicity and looking better even 
than the control. 

 
 Fig. 3.   Terracyte Pro G over hydrangea ‘Forever pink’ at 5 WAT.  Spotting and 
leaf necrosis on edges of leaves contribute to phytotoxicity ratings above 
commercially acceptable. 
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Table 2.  Efficacy and phytotoxicity to several ornamental species at 8 evaluation dates for several liverwort 
control products at Spring Meadow nursery near Grand Haven, MI. 
Efficacy visual ratingsz 
Treatment Rate 1 WAIT 2 WAIT 4 WAIT 5 WAIT 6 WAIT 7 WAIT 8 WAIT 9 WAIT 
Baking Soda 
powder 50 ml/ft2 9.6 ab 9.9 a 9.9 a 10.0 a 10.0 a 9.3 a 10.0 a 9.5 a 

Racer  10% v/v 7.2 d 7.3 c 7.2 c 7.9 c 9.6 a 8.8 ab 7.8 b 7.3 b 

SureGuard  4 oz/ac + 
Surfactant 6.8 d 7.4 c 10.0 a 10.0 a 10.0 a 7.6 b 10.0 a 10.0 a 

Tower 32 oz/ac 0.1 e 2.0 d 3.1 e 2.6  7.5y b 5.6 c 9.6 a 9.2 a 
Terracyte Pro G 10 lb/1000 ft2 --  --  5.3 d 6.6 d 8.0 b 8.9 ab 9.8 a 8.8 a 
BryoPhyter  2% v/v 8.3 c 8.2 b 9.1 b 9.0 b 9.5 a 8.4 ab 8.7 a 8.8 a 
Weed Pharm  10% v/v 10.0 a 9.8 a 10.0 a 10.0 a 10.0 a 9.2 ab 9.9 a 9.8 a 
Green Match 20% v/v --  --  --  5.1 e 7.1 b 5.3 c 7.4 b 8.3 a 
Baking Soda 
granular 25 ml/ft2 9.0 b 10.0 a 10.0 a 10.0 a 10.0 a 9.0 ab 9.3 a 8.8 a 

Untreated  0.0 e 0.0 e 0.0 f 0.1 f 3.0 c 1.9 d 2.6 c 4.2 c 
Phytotoxicity visual ratingsx              
Ghost weigela (Weigela florida ‘Ghost’)              
Treatment Rate         
Baking Soda 
powder 50 ml/ft2 0.5  0.4  0.6  1.0  0.4  1.0  0.2  0.5  

Racer 10% v/v 2.7 ** 3.1 ** 1.1  1.9  1.7  4.3 ** 0.7  0.8  

SureGuard 4 oz/ac + 
Surfactant 7.9 ** 7.1 ** 5.7 ** 5.6 ** 2.5 * 4.7 ** 2.8 ** 2.5 ** 

Tower 32 oz/ac 0.0  0.5  0.9  1.3  2.3  5.5 ** 3.4 ** 5.2 ** 
Terracyte Pro G 10 lb/1000 ft2 --  --  0.5  2.1 ** 1.3  5.1 ** 2.7 ** 2.8 ** 
BryoPhyter 2% v/v 3.3 ** 4.5 ** 2.2 ** 2.2 ** 0.4  2.0  0.5  0.8  
Weed Pharm 10% v/v 1.2  2.1 ** 1.3  2.3 ** 1.8  4.5 ** 0.2  0.8  
Green Match 20% v/v --  --  --  5.5 ** 4.9 ** 6.7 ** 3.3 ** 2.1  
Baking Soda 
granular 25 ml/ft2 0.9  1.3  1.7 * 1.5  1.9  4.7 ** 1.2  0.8  

Untreated  0.6  0.6  0.4  0.6  0.9  1.0  0.6  0.7  
z = visual ratings based on a 0-10 scale with 0 being no control, 10 perfect control and ≥7 commercially acceptable.  Ratings followed by 
the same letter in the same evaluation date are not significantly different based on lsmeans (α = 0.05) 
 
y = � indicates that treatment was reapplied on specified date 
 
x= phytotoxicity ratings based on a 0-10 scale with 0 being no phytotoxicity, 10 death and ≤3 commercially acceptable.  Ratings followed 
by * and ** are significantly different from the untreated control based on Dunnett’s t-test (α = 0.10 and 0.05, respectively). 
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Table 3.  Efficacy and phytotoxicity to several ornamental species at 8 evaluation dates for several liverwort control 
products at Northland Farms nursery near Grand Haven, MI. 
Efficacy visual ratingsz 
Treatment Rate 1 WAIT 2 WAIT 4 WAIT 5 WAIT 6 WAIT 7 WAIT 8 WAIT 9 WAIT 
Racer  10% v/v 6.0 c 4.0 b 5.0y c 7.4 bc 7.4 b 5.7 b 5.9 b 5.3 c 

SureGuard  
4 oz/ac + 
Surfactant 

4.5 c 5.7 b 8.0 b 8.4 ab 9.4 a 7.9 a 9.3 a 9.1 a 

Tower 32 oz/ac 1.9 d 2.9  3.9 c 2.0 d 4.9 c 4.5 b 6.2 b 6.4 bc 
BryoPhyter  2% v/v 8.0 b 8.3 a 7.7 b 6.8 c 5.5 c 8.3 a 8.7 a 7.7 b 
Baking soda 
dusted 

 9.7 a 10.0 a 9.9 a �9.2 a --  9.5 a 10.0 a 10.0 a 

Untreated  0.0 e 4.8 b 3.8 c 3.4 d 5.1 c 4.1 b 3.3 c 7.0 bc 
Phytotoxicity visual ratingsx                
Big Daddy hosta (Hosta ‘Big Daddy’)                
Treatment Rate                 
Racer 10% v/v --  --  --  --  --  --  1.3  1.0  

SureGuard 
4 oz/ac + 
Surfactant 

--  --  --  --  --  --  0.0  0.0  

Tower 32 oz/ac --  --  --  --  --  --  3.7 ** 2.7 ** 
Bryophyter 2% v/v --  --  --  --  --  --  0.0  0.0  
Baking 
soda dusted 

 --  --  --  --  --  --  1.3  0.7  

Untreated  --  --  --  --  --  --  0.0  0.0  
Sagae hosta (Hosta ‘Sagae’)                 
Treatment Rate                 
Racer 10% v/v --  --  --  --  --  --  0.0  0.7  

SureGuard 4 oz/ac + 
Surfactant 

--  --  --  --  --  --  0.0  0.0  

Tower 32 oz/ac --  --  --  --  --  --  3.7 ** 2.3 ** 
Bryophyter 2% v/v --  --  --  --  --  --  0.0  0.0  
Baking 
soda dusted 

 --  --  --  --  --  --  0.0  0.1  

Untreated  --  --  --  --  --  --  0.0  0.0  
Ostrich fern (Matteuccia struthiopteris)                
Treatment Rate                 
Racer 10% v/v --  --  --  --  --  --  1.0  0.7  

SureGuard 
4 oz/ac + 
Surfactant 

--  --  --  --  --  --  5.3 ** 3.3  

Tower 32 oz/ac --  --  --  --  --  --  5.7 ** 3.0  
Bryophyter 2% v/v --  --  --  --  --  --  2.7  1.0  
Baking 
soda dusted 

 --  --  --  --  --  --  6.0 ** 4.3 ** 

Untreated  --  --  --  --  --  --  0.0  0.0  
Crimson pygmy barberry (Berberis thunbergii ‘Crimson 
pygmy’) 

           

Treatment Rate                 
Racer 10% v/v --  --  --  --  --  --  1.2  1.0  

SureGuard 
4 oz/ac + 
Surfactant 

--  --  --  --  --  --  1.8  1.7  

Tower 32 oz/ac --  --  --  --  --  --  4.9  5.8 * 
Bryophyter 2% v/v --  --  --  --  --  --  4.9  4.3  
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Goals and Outcomes Achieved: 
Accomplishing Objective 1, 2 and 3: Preemergence herbicide efficacy, phytotoxicity and specific 
weeds in MI container and field nurseries: 
 
Three cooperating nurseries located near Grand Haven, MI were selected as sites for the container 
and field trials, which included Berryhill Family of Nurseries (BFN, formerly Zelenka Nursery), Spring 
Meadow Nursery, Inc., and Northland Farms Nursery, LLC.  At BFN and Northland Farms, 
containerized and field trials were carried out, while at Spring Meadow, only containerized trials were 
performed. For the containerized portion at BFN, species selected included peony (Paeonia ‘Sarah 
Bernhardt’), hydrangea (Hydrangea ‘Forever ever’), common lilac (Syringa ‘Common Purple’), yew 
(Taxus xmedia ‘Hicksii’), daylily, (Hemerocallis ‘Stella d’Oro’), and butterfly bush (Buddleia davidii 
‘Nanho Purple’).  The species selected for the field trial at BFN included forsythia (Forsythia ‘Lynwood 
Gold’), common lilac (Syringa ‘Common Purple’), flowering almond (Prunus glandulosa), and 
potentilla (Potentilla fruticosa ‘Mckays White’).  For the containerized portion at Northland Farms, 
species selected included yew (Taxus xmedia ‘Hicksii’), butterfly bush (Buddleia davidii ‘Royal Red’), 
purple coneflower (Echinacea purpurea ‘Magnus’), fountain grass (Pennisetum alopecuroides 
‘Hamlin’), variegated dogwood (Cornus sericea ‘Variegated’), and daylily (Hemerocallis ‘Happy 
Returns’). Two varieties of yew were included in the field trial at Northland Farms (Taxus xmedia 
‘Runyon’ and Taxus ‘Hicksii’).  Species selected at Spring Meadow included spirea (Spirea ‘Double 
Play’), weigela (Weigela ‘Ghost’), lilac (Syringa ‘Boomerang Purple’), rose (Rosa ‘Home Run’), 
hydrangea (Hydrangea macrophylla ‘City Vienna’), and hibiscus (Hibiscus ‘Chiffon China’).  
Herbicides selected for the containerized portion included BroadStar (flumioxazin, Valent U.S.A) at 
0.375, 0.75, and 1.5 lb ai/ac on peony, spirea, and weigela; indaziflam (Bayer Corp.) at 0.11, 0.22, 
and 0.44 lb ai/ac on ‘Forever ever’ hydrangea, ‘Hicksii’ yew, lilac (both ‘Boomerang Purple’ and 
‘Common Purple’), and rose; certainty (sulfosulfuron, Monsanto Corp.) at 0.06, 0.12, and 0.24 lb ai/ac 
on variegated dogwood; Tower (dimethenamid-p, BASF Corp.) at 0.97, 1.94, and 3.88 lb ai/ac on 
daylily (both ‘Stella d’Oro’ and ‘Happy Returns’); Gallery (isoxaben, Dow AgroSciences) at 0.66, 1.22, 
and 2.44 lb ai/ac on butterfly bush (both ‘Nanho Purple’ and ‘Royal Red’); FreeHand (dimethenamid-p 
+ pendimethalin, BASF Corp.) at 2.65, 5.3, and 10.6 lb ai/ac on purple coneflower, fountain grass, 
weigela, spirea, and hydrangea (‘City Vienna’); Snapshot (isoxaben + trifluralin, Dow AgroSciences) at 
2.5, 5.0, and 10.0 lb ai/ac on hibiscus and hydrangea (‘City Vienna’); and Biathalon (oxyfluorfen + 
prodiamine, OHP, Inc.) at 2.75, 5.5, and 11.0 lb ai/ac on hibiscus.  The containerized trials were set 
up on May 20, 2011 at all locations, with each location having at least 10 replications/ herbicide/ rate.  
Treatments were reapplied at 6 weeks after original treatments were applied.  Pot sizes were different 
at each location; at BFN, one-gallon trade size pots were used, at Northland Farms, one-gallon trade 
size pots were used (with the exception of dogwood and butterfly bush which were in 40-cell trays), 
and at Spring Meadow, 4 inch pots were used.  Phytotoxicity evaluations were performed at 1 WA1T 
(week after first treatment), 2 WA1T, 4 WA1T, 1 WA2T (week after second treatment), 2 WA2T, and 4 

Table 3 Continued                 
Baking 
soda dusted 

 --  --  --  --  --  --  5.3  5.2  

Untreated  --  --  --  --  --  --  2.5  2.5  
 
z = visual ratings based on a 0-10 scale with 0 being no control, 10 perfect control and ≥7 commercially acceptable.  
Ratings followed by the same letter in the same evaluation date are not significantly different based on lsmeans (α = 
0.05) 
y = � indicates that treatment was reapplied on specified date 

x = phytotoxicity ratings based on a 0-10 scale with 0 being no phytotoxicity, 10 death and ≤3 commercially acceptable.  
Ratings followed by * and ** are significantly different from the untreated control based on Dunnett’s t-test (α = 0.10 and 
0.05, respectively). 
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WA2T.  Visual ratings were performed on a scale of 0-10 with 0 being no phytotoxicity, 10 being dead, 
and ≤3 commercially acceptable.  All liquid treatments were applied with a CO2 backpack sprayer with 
a spray volume of 25 gal/ac using nozzles delivering 0.15 gal/ min with a nozzle spacing of 12 inches. 
 
Herbicides selected for the field portion at BFN included Tower at 0.97 lb ai/ac on forsythia and lilac, 
Tower + Pendulum (pendimethalin, BASF Corp.) at 0.97 + 2.0 lb ai/ac, respectively on forsythia, lilac, 
potentilla, and flowering almond; and Biathalon at 2.75 and 5.5 lb ai/ac on potentilla.  Herbicides were 
applied at BFN on April 30, 2011; all species were still dormant at time of application.  Herbicides 
were applied in 3’ x 3’ plots with 4 replications/ treatment.  Phytotoxicity evaluations were performed 
at 1, 3, 6, and 8 weeks after treatment (WAT).  Visual ratings were performed on a scale of 0-10 with 
0 being no phytotoxicity, 10 being dead, and ≤3 commercially acceptable.  All liquid treatments were 
applied with a CO2 backpack sprayer with a spray volume of 25 gal/ac using nozzles delivering 0.15 
gal/ min with a nozzle spacing of 12 inches.  Tower was the only herbicide trialed at Northland Farms 
at rates of 0.97, 1.94, and 3.88 lb ai/ac on yew (Taxus xmedia ‘Runyon’ and Taxus ‘Hicksii’).  Plot size 
included 3 plant subsamples in each replication, with 4 replications/ rate for each variety.  Tower was 
applied on May 20, 2011 and reapplied on June 30, 2011 with a CO2 backpack sprayer with a spray 
volume of 25 gal/ac using nozzles delivering 0.15 gal/ min with a nozzle spacing of 12 inches.  
Phytotoxicity evaluations were performed at 1 WA1T (week after first treatment), 2 WA1T, 4 WA1T, 1 
WA2T (week after second treatment), 2 WA2T, and 4 WA2T.  Visual ratings were performed on a 
scale of 0-10 with 0 being no phytotoxicity, 10 being dead, and ≤3 commercially acceptable. 
 
Results and Discussion.   Refer to Table 4 for all results discussed below for the container grown 
portion of these trials.  
2011 Container evaluations 
Buddleia.  Gallery was tested on Buddleia ‘Nanho Blue’ at BFN and ‘Royal Red’ at Northland Farms.  
There was damage from the Gallery at both locations; however, the extent of damage is related to 
plant size.  At BFN, plants were much bigger than those at Northland Farms, and damage was much 
more extensive at Northland Farms.  Buddleia treated with the 1X and 2X rates of Gallery at BFN 
were still marketable by the end of the trial, but the damage could still be seen.  Gallery damage at 
Northland Farms exceeded marketability ratings for all rates.  It can be concluded that Gallery should 
not be used as a preemergence herbicide on Buddleia davidii (Fig. 7A and 8). 
Cornus sericea ‘Variegated’.  Certainty provided extensive damage to Cornus in 40 cell trays at 
Northland Farms. Certainty has been previously tested by The Ohio State University on Cornus (2008 
Yearly Research Summary Report), and similar results were found.  Cornus should not be treated 
with Certainty (Fig. 7B). 
Echinacea purpurea.  Echinacea is one genus that has relatively few herbicides labeled; this genus is 
very sensitive to many herbicides.  FreeHand was tested on Echinacea purpurea ‘Magnus’ at 
Northland Farms (Fig. 4A).  The amount of damage to Echinacea increased with increasing rates of 
FreeHand.  Plants treated with 1X rate had acceptable ratings at each evaluation, and plants treated 
with 2X rate were acceptable by the end of the trial, but there was much more evidence of stunting 
and growth deformations with the 2X and 4X rates (Fig. 4A). 
Hemerocallis.  Tower was applied to Hemerocallis ‘Stella d’Oro’ at BFN and ‘Happy Returns’ at 
Northland Farms.  At both locations, no phytotoxicity was evident from any of the rates of Tower.  This 
has also been seen with Tower applications to ‘Stella d’Oro’ at trials located at The Ohio State 
University and Tower damage to ‘Strawberry Candy’ was seen only at the 4X rate at Lincoln Nursery 
in 2010 (2010 Yearly Research Summary Report).   
Hibiscus.  Biathalon and Snapshot were applied to Hibiscus ‘Chiffon China’ at Spring Meadow.  There 
was no significant damage to Hibiscus from Biathalon from any rate.  Snapshot did cause some 
damage in the form of overall yellowing of Hibiscus, with damage increasing with rate (Fig. 4B).  
However, most of the damage was from the first application, and the yellowing became less apparent 
as time went on.  Visual ratings decreased to commercially acceptable ratings by the end of the trial 
from Snapshot. 
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Hydrangea.  Snapshot and FreeHand were applied to Hydrangea ‘City Vienna’ at Spring Meadow, 
and both Snapshot and FreeHand caused significant damage to Hydrangea.  Damage from Snapshot 
generally increased with increasing rates, with the second application causing damage to beyond 
commercially acceptable ratings for the 2X and 4X rates.  Damage to Hydrangea from FreeHand was 
highest after the first application with the 4X rate, but damage from the second application was fairly 
constant across all rates.  It is clear that FreeHand can cause damage to Hydrangea, but damage 
was inconsistent from pot to pot, at least in 4” containers (Fig. 5 A).  Based on data submitted to IR-4 
from other researchers, damage to FreeHand has been highly variable, even with the same cultivar, 
and further research is needed.  Hydrangea ‘Forever Ever’ was treated with indaziflam at BFN (Fig. 5 
B); it was very clear the 2X and 4X rates caused significant injury to Hydrangea.  Plants had yellow 
growing points and yellow leaves and the indaziflam also caused weaker stems (Fig. 5B).  At the 1X 
rate, damage was not significantly different from the control, indicating indaziflam could have potential 
for Hydrangea at lower rates.  Although including Hydrangea on the label of indaziflam would be 
doubtful based on this research.   
Paeonia.  BroadStar was applied to Paeonia ‘Sarah Bernhardt’ at BFN nursery.  The Paeonia was 
transplanted from field stock that was still dormant at time of application.  BroadStar does cause some 
damage to Paeonia, but based on this research, it is unclear as to the extent of damage.  The 1X rate 
caused the most damage, which in this trial was in the form of dead plants (Figure 5).  It should not be 
assumed that the BroadStar caused the plants to die; many of the plants never did emerge, which is 
evident with the visual ratings on the controls.  More research is needed with BroadStar on Paeonia, 
on both dormant and actively growing plants. 
Pennisetum.  FreeHand was applied to Pennisetum alopecuriodes ‘Hamlin’ at Northland Farms.  The 
FreeHand caused significant growth reduction and a decrease in flowering of Pennisetum, with 
damage increasing with increasing rates.  Not much injury was seen with one application, but after 
two applications, significant injury became evident.  Pennisetum should not be treated with FreeHand, 
especially if plants are going to be marketed with flower heads visible, as FreeHand decreases the 
number of flower heads. 
Rosa.  At Spring Meadow Nursery, Rosa ‘Home Run’ was treated with indaziflam.  No injury was 
evident from any rate of indaziflam, indicating the Rosa ‘Home Run’ could be added to the label of 
indaziflam. 
Spirea.  BroadStar and FreeHand were applied to Spirea ‘Double Play’ at Spring Meadow Nursery.  
BroadStar caused significant injury to Spirea, mostly after the first application, with injury being 
temporary.  Most of the injury was in the form of leaf burning; however, trimming is a common practice 
at many nurseries, and no leaf burning was evident after the leaves were trimmed.  There was not as 
much injury from BroadStar after the second application as there was after the first application.  There 
was very little injury from FreeHand on Spirea, which indicates that Spirea ‘Double Play’ should be 
included on the FreeHand label. 
Syringa.  Indaziflam was applied to Syringa ‘Boomerang Purple’ at Spring Meadow and ‘Common 
Purple’ at BFN.  Damage to Syringa was different at each location.  No damage was seen from 
indaziflam at BFN, but significant damage at the 2X and 4X rates was seen at Spring Meadow.  The 
variation could be from the different pot sizes; at Spring Meadow, 4” pots were used and at BFN, 1-
gallon trade size pots were used.  The damage at Spring Meadow was in the form of stunting, with 
damage increasing with increasing rates.  More research is needed with indaziflam over Syringa.   
Taxus.  Indaziflam was applied over top of Taxus ‘Hicksii’ at both BFN and Northland Farms.  Both 
locations provided similar results, no phytotoxicity was evident at any of the rates tested, indicating 
Taxus ‘Hicksii’ should be included on the label of indaziflam.   
Weigela.  BroadStar and FreeHand were applied to Weigela ‘Ghost’ at Spring Meadow.  Some injury 
was seen with BroadStar at the 2X and 4X rates, but all plants were marketable.  No injury was seen 
from any rate of FreeHand.  Weigela is on the label of both BroadStar and Freehand. 
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Table 4, cont.  Phytotoxicity visual ratings to several ornamental species from various herbicides in containers at three 
Michigan Nurseries. 

Hydrangea ‘City Vienna’ Spring Meadow 
Treatment Rate 1 WA1Tz 2 WA1T 4 WA1T 1 WA2T 2 WA2T 4 WA2T 

Snapshot 1X 2.5 lb ai/ac 0.5y 

 2.0 **x 2.3 ** 4.0 ** 0.8  1.8  
Snapshot 2X 5.0 lb ai/ac 2.2 ** 2.5 ** 1.3 

 
5.0 ** 2.2 ** 4.1 ** 

Snapshot 4X 10.0 lb ai/ac 1.6 ** 4.5 ** 1.7 
 

5.6 ** 5.6 ** 5.6 ** 

FreeHand 1X 2.65 lb ai/ac 0.0  1.3 * 0.4  4.0 ** 0.4  2.6 ** 

FreeHand 2X 5.3 lb ai/ac 0.2  2.7 ** 0.6  6.0 ** 1.3  2.5 ** 

FreeHand 4X 10.6 lb ai/ac 0.4 
 

3.4 ** 0.8 
 

4.0 ** 1.5 
 

2.4 ** 

Untreated -- 0.3 
 

0.0 
 

0.7 
 

3.0 
 

0.2 
 

0.3 
 

Hydrangea 'Forever Ever' BFN 
Treatment Rate 1 WA1T 2 WA1T 4 WA1T 1 WA2T 2 WA2T 4 WA2T 
Indaziflam 1X 0.11 lb ai/ac 0.0 

 
2.5 

 
0.9 

 
2.8 

 
0.9 

 
2.4 ** 

Indaziflam 2X 0.22 lb ai/ac 0.0 
 

2.5 
 

1.5 * 6.0 ** 3.0 ** 3.8 ** 

Indaziflam 4X 0.44 lb ai/ac 0.0  5.1 ** 1.1  5.0 ** 4.2 ** 4.1 ** 

Untreated -- 0.0  2.8  0.1  1.1  0.3  0.0  
Paeonia ‘Sarah Bernhardt’ BFN 
Treatment Rate 1 WA1T 2 WA1T 4 WA1T 1 WA2T 2 WA2T 4 WA2T 
BroadStar 1X 0.375 lb ai/ac --  1.0 ** 2.4 ** 8.5 ** 5.3 * 5.7 * 

BroadStar 2X 0.75 lb ai/ac --  0.8 ** 2.4 ** 7.5 ** 4.1  4.3  
BroadStar 4X 1.5 lb ai/ac -- 

 
1.3 ** 1.7 

 
4.7 

 
3.2 

 
4.3 

 
Untreated -- -- 

 
0.0 

 
0.4 

 
4.2 

 
2.5 

 
2.9 

 
Pennisetum alopecuroides ‘Hamlin’ Northland Farms 

Treatment Rate 1 WA1T 2 WA1T 4 WA1T 1 WA2T 2 WA2T 4 WA2T 

FreeHand 1X 2.65 lb ai/ac -- 
 

0.0 
 

0.0 
 

0.0 
 

0.9 ** 1.5 ** 

FreeHand 2X 5.3 lb ai/ac -- 
 

0.0 
 

0.8 ** 2.0 ** 3.7 ** 3.7 ** 

FreeHand 4X 10.6 lb ai/ac --  0.0  1.5 ** 5.0 ** 3.9 ** 4.8 ** 

Untreated -- --  0.0  0.0  0.0  0.0  0.0  
Rosa ‘Home Run’ Spring Meadow 

Indaziflam 1X 0.11 lb ai/ac 0.5 * 0.0 
 

0.0 
 

0.0 
 

0.0 
 

0.0 
 

Indaziflam 2X 0.22 lb ai/ac 0.0  0.0  0.0  0.0  0.0  0.0  
Indaziflam 4X 0.44 lb ai/ac 0.0  0.0  0.0  0.0  0.0  0.0  
Untreated -- 0.1 

 
0.0 

 
0.0 

 
0.0 

 
0.0 

 
0.0 

 
Spirea ‘Double Play’ Spring Meadow 

BroadStar 1X 0.375 lb ai/ac 1.1 * 0.0  0.2  1.0  0.5  0.4  
BroadStar 2X 0.75 lb ai/ac 2.3 ** 0.0  1.0 * 2.0  0.8  0.2  
BroadStar 4X 1.5 lb ai/ac 2.8 ** 0.0 

 
1.0 * 2.0 

 
1.0 

 
1.2 ** 

FreeHand 1X 2.65 lb ai/ac 0.5 
 

0.0 
 

2.1 ** 0.0 
 

0.0 
 

0.0 
 

FreeHand 2X 5.3 lb ai/ac 0.6  0.0  1.0 * 3.0  0.7  0.0  
FreeHand 4X 10.6 lb ai/ac 0.7  0.0  1.1 * 2.0  0.4  0.6  
Untreated -- 0.1 

 
0.0 

 
0.0 

 
2.0 

 
0.4 

 
0.0 

 
Syringa ‘Boomerang Purple’  Spring Meadow 

Indaziflam 1X 0.11 lb ai/ac 0.3  1.0 ** 1.5 ** --  0.3  0.2  
Indaziflam 2X 0.22 lb ai/ac 0.1  2.3 ** 3.1 ** --  0.9 * 2.8 ** 

Indaziflam 4X 0.44 lb ai/ac 2.0 ** 3.3 ** 3.8 ** -- 
 

3.1 ** 4.4 ** 

Untreated -- 0.0 
 

0.3 
 

0.2 
 

-- 
 

0.2 
 

0.3 
 

z = WA1T: weeks after first treatment; WA2T: weeks after second treatment 

y = visual ratings based on a 0-10 scale with 0 being no phytotoxicity, 10 death, and≤3 commercially acceptable 

x = visual ratings followed by *,** are significantly different from the control based on Dunnett’s t-test (α = 0.10 and 0.05). 
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Table 4, cont.  Phytotoxicity visual ratings to several ornamental species from various herbicides in 
containers at three Michigan Nurseries. 
Syringa ‘Common Purple’  BFN 
Treatment Rate 1 WA1Tz 2 WA1T 4 WA1T 1 WA2T 2 WA2T 4 WA2T 
Indaziflam 1X 0.11 lb ai/ac 

Indaziflam 2X 0.22 lb ai/ac 
NO PHYTOTOXICITY 
PRESENT 

Indaziflam 4X 0.44 lb ai/ac 
Untreated -- 
Taxus 'Hicksii' container BFN 
Treatment Rate 1 WA1T 2 WA1T 4 WA1T 1 WA2T 2 WA2T 4 WA2T 
Indaziflam 1X 0.11 lb ai/ac 0.4y 

 
0.0 

 
0.4 

 
0.0 

 
0.0 

 
0.2 

 
Indaziflam 2X 0.22 lb ai/ac 0.8 

 
0.0 

 
0.4 

 
0.0 

 
0.8 

 
0.7 

 
Indaziflam 4X 0.44 lb ai/ac 1.2 

 
0.0 

 
0.4 

 
0.0 

 
0.8 

 
0.5 

 
Untreated -- 0.4 

 
0.0 

 
0.1 

 
0.0 

 
0.2 

 
0.2 

 
Taxus 'Hicksii' container Northland Farms 
Treatment Rate 
Indaziflam 1X 0.11 lb ai/ac 0.0 

 
0.0 

 
0.0 

 
0.0 

 
0.0 

 
0.0 

 
Indaziflam 2X 0.22 lb ai/ac 0.3 

 
0.0 

 
0.0 

 
0.0 

 
0.0 

 
0.0 

 
Indaziflam 4X 0.44 lb ai/ac 0.7 **x 0.0 

 
0.0 

 
0.0 

 
0.0 

 
0.0 

 
Untreated -- 0.0 

 
0.0 

 
0.0 

 
0.0 

 
0.0 

 
0.0 

 
Weigela ‘Ghost’ Spring Meadow 
BroadStar 1X 0.375 lb ai/ac 0.6 

 
0.0 

 
1.0 

 
0.0 

 
0.3 

 
0.5 

 
BroadStar 2X 0.75 lb ai/ac 2.0 ** 0.0 

 
1.3 ** 0.0 

 
0.9 

 
0.3 

 
BroadStar 4X 1.5 lb ai/ac 1.5 ** 0.0 

 
1.5 ** 0.0 

 
2.0 ** 2.0 ** 

FreeHand 1X 2.65 lb ai/ac 0.1 
 

0.0 
 

0.9 
 

0.0 
 

0.5 
 

0.0 
 

FreeHand 2X 5.3 lb ai/ac 0.6 
 

0.0 
 

0.4 
 

0.0 
 

0.0 
 

0.0 
 

FreeHand 4X 10.6 lb ai/ac 0.1 
 

0.0 
 

1.1 
 

0.0 
 

0.6 
 

1.0 ** 
Untreated -- 0.0 

 
0.0 

 
0.1 

 
0.0 

 
0.2 

 
0.1 

 
z = WA1T: weeks after first treatment; WA2T: weeks after second treatment 
y = visual ratings based on a 0-10 scale with 0 being no phytotoxicity, 10 death, and≤3 
commercially acceptable 
x = visual ratings followed by *,** are significantly different from the control based on Dunnett’s t-
test (α = 0.10 and 0.05, respectively. 
 

 
 
Fig. 4 A and B:   A. Damage to Echinacea purpurea ‘Magnus from FreeHand at 
Northland Farms showing typical point of contact leaf puckering of a mitosis 
inhibitor mode of action herbicide with most plants growing out of the injury by 
4WA2T (Table 4).  Rates going clockwise from top left: 4X, 2X, 1X, Untreated 

A B 
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control. B. Damage to Hibiscus ‘Chiffon China from Snapshot at Spring Meadow 
Nursery showing typical injury from a cell wall inhibitor mode of action herbicide 
(the isoxaben or Gallery portion of the Snapshot) of random leaf and partial leaf 
chlorosis.  Notice yellowing of leaves on plant on the right in comparison to control 
on left.  
 

 
 
Fig. 5 A and B:   A. Damage from FreeHand on ‘City of Vienna’ Hydrangea again 
a mitosis inhibitor mode of action herbicide stunting and leaf distortion.  Untreated 
is on left followed by 1X, 2X, and 4X rates, respectively.  B. Damage from 2X rate 
of Indaziflam on left ‘Forever and Ever’ Hydrangea in comparison to untreated 
control, right top view at BFN 2WA1T. 
 

 
 
Fig. 6.  Damage from 0.11, and 0.44 lb ai/ac of Indaziflam compared to untreated 
control, left on ‘Forever and Ever’ Hydrangea at BFN 2WA2T showing the random 
and partial leaf chlorosis and shortened internodes typical of a cellulose inhibitor 
herbicide. 

B 
A 
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Fig. 7. A and B:  A. Gallery injury on Buddleia davidii ‘Nanho Blue’ at BFN 4WA1T 
at the 1X rate of typically mottling and random leaf chlorosis of a cell wall inhibitor 
herbicide.  B. Certainty damage of Cornus ‘Variegated’ at 1X, 4X, 2X and control 
(from right to left) at Northland Farms 2WA1T.  The damage is typical of an ALS 
inhibitor herbicide of meristem death and stunting.  Death is slow with an ALS 
herbicide by 4WA2T also all the 4X and 60 to 50% of the 1x and 2X rate plants 
were dead.  
 

 
 
Fig. 8.   Gallery injury on Buddleia davidii ‘Royal Red’ at Northland Farm 4WA1T at 
the 4X, control, 1X and 2X rates (left to right).  By the end of the trial 80% of the 
4X plants were dead and 50% of the 1X and 2X plants. 
 

 

 
2011 Field Trials. Refer to Table 5 for all results discussed below for the field grown portion of 
these trials.  
Tower was applied over Taxus ‘Hicksii’ and ‘Runyon’ at Northland Farms with no injury at any 
rate on either cultivar (Fig. 11).  A combination of Tower + Pendulum was applied at BFN 
over Potentilla ‘Mckays White’, Prunus glandulosa, Forsythia ‘Lynwood Gold’, and Lilac 
‘Common purple’ as a dormant application with no phytotoxicity to any cultivar and at any 
evaluation date or rate tested (Fig. 9).  The combination of Tower + Pendulum is a welcome 
addition to weed control programs over these species as dormant applications and the two 
herbicides together picked up control of a very difficult species Kik (Fig. 10 A and B).  

B A 



 
 

168 
 

Additional research is needed for application over actively growing plants.  Biathalon was 
applied at BFN over dormant Potentilla ‘Mckays White’, and no phytotoxicity was seen at any 
evaluation date, indicating Biathalon could be used in the field over dormant Potentilla (Table 
2).  Biathalon has been applied over actively growing Potentilla in other trials (2010 OSU 
Yearly Research Summary Reports) with no phytotoxicity.  Tower alone was also applied 
over Syringa and Forsythia at BFN as a dormant spray with no phytotoxicity (Table 5). 
 
 
Table 5. Phytotoxicity visual ratings of several species of field grown ornamentals to selected herbicides at two 
Michigan nurseries. 
Taxus 'Runyon' field grown Northland Farms 
Treatment Rate 1 WA1Tz 2 WA1T 4 WA1T 1 WA2T 2 WA2T 4 WA2T 
Tower 1X 0.97 lb ai/ac --  0.0y 

 0.5  0.0  0.0  0.0  
Tower 2X 1.94 lb ai/ac -- 

 
0.0 

 
0.3 

 
0.0 

 
0.1 

 
0.0 

 
Tower 4X 3.88 lb ai/ac -- 

 
0.0 

 
0.2 

 
0.0 

 
0.0 

 
0.0 

 
Untreated -- --  0.0  0.4  0.0  0.0  0.0  
Taxus 'Hicksii' field grown Northland Farms 
Treatment Rate 
Tower 1X 0.97 lb ai/ac --  0.0  0.2  0.0  0.0  0.0  
Tower 2X 1.94 lb ai/ac -- 

 
0.0 

 
0.0 

 
0.0 

 
0.3 

 
0.0 

 
Tower 4X 3.88 lb ai/ac -- 

 
0.0 

 
0.4 

 
0.0 

 
0.2 

 
0.0 

 
Untreated -- --  0.0  0.4  0.0  0.2  0.0  
Forsythia ‘Lynwood Gold’             
Treatment Rate 1 WATx 3 WAT 6 WAT 8 WAT 

    
Tower 0.97 lb ai/ac No phytotoxicity present at any date 
Tower + 
Pendulum 

0.97 + 2.0 lb ai/ac, 
respectively 

No phytotoxicity present at any date 

Untreated --             
Syringa ‘Common Purple’             
Tower 0.97 lb ai/ac No phytotoxicity present at any date 
Tower + 
Pendulum 

0.97 + 2.0 lb ai/ac, 
respectively 

No phytotoxicity present at any date 

Untreated --             
Potentilla ‘Mckays White’             
Tower + 
Pendulum 

0.97 + 2.0 lb ai/ac, 
respectively 

No phytotoxicity present at any date 

Biathalon 100 lb/ac No phytotoxicity present at any date 
Biathalon 200 lb/ac No phytotoxicity present at any date 
Untreated --             
Prunus glandulosa             
Tower + 
Pendulum 

0.97 + 2.0 lb ai/ac, 
respectively 

No phytotoxicity present at any date 

Untreated --             
z = WA1T: weeks after first treatment; WA2T: weeks after second treatment 
y = visual ratings based on a 0-10 scale with 0 being no phytotoxicity, 10 death, and≤3  
commercially acceptable; x = weeks after treatment. 



 
 

169 
 

 
 
Fig. 9.  Forsythia ‘Lynwood Gold’ 8WAT indicating no injury from a Tower + pendulum  
application at BFN.  
 

  
 
Fig. 10 A and B:  A. Forsythia ‘Lynwood Gold’ 8WAT indicating no injury from a Tower + 
pendulum application foreground and Tower second stake (background) at BFN.  The herbicides 
were applied to the two rows on the right hand side of liner bed planting.  A nurse crop     of rye 
grass is planted at the nursery each fall to prevent sand blasting of the plants    during the winter.  
The control of the grass is evident with Tower and the Tower + pendulum aqua cap.  B. To pick 
up control of the Rorippa sylvestris (Creeping Yellow Field Cress or Kik) the pendulum            
had to be added to the Tower.  
 

 
Fig. 11.  No damage with Tower with two cultivars of Taxus at Northland Farms. 
 
 
 

A 

B 
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BENEFICIARIES 
There was two weed workshop organized in West Olive and Ann Arbor, MI in February 2011 over 130 
MI nursery growers attend these workshops which offered 24 hours of contact time regarding weed 
control issues and information gathered from this SCBG. 
 
Listed below in table 6 and 7 are 28 presentations that were given to various international (in blue), 
national and regional audiences regarding weed control during 2011.  Over 1447 people benefited 
from 18 out-of-state presentations provided to groups ranging from professional association (ASHS), 
government organizations (USDA/ IR-4), industry supply companies (BFG), five nursery grower trade 
associations (Michigan Nursery and Landscape Association, Oregon Association of Nurseries, 
Landscape Alberta Nursery Trades Association, Saskatchewan Nursery and Landscape Association 
and MD, DC, and VA Landscape Contractors Association. In addition nine presentations were 
provided to MI Nursery growers via Michigan State University Extension organized bus tour or 
workshops (Table 6). 2075 people benefited from this SCBG by attending 10 in-state presentations in 
2011 regarding weed control.  The groups benefiting from these presentations ranged from 
professional associations such as Ohio Turfgrass Foundation and the Ohio Nursery and Landscape 
Association, industry supply companies BASF and BPS, private nurseries and Master Gardeners.  
Quantitative data is listed in Table 6 and 7.  The qualitative data regarding these outreach efforts is 
indicated by the large number of attendees and programs offered.  In addition to the economic impact 
rendered to each group sponsoring the programs, growers and landscapers attending receive 
information regarding new herbicides to rotate with existing herbicides but also alternative control 
methods.  If each of the 3522 people who attend presentations regarding this SCBG in 2011 got only 
one new idea, weed control approach or new herbicide out of each program we estimate the impact of 
this SCBG to be $3,552,000.00.  However, this is a conservative estimate and the real impact is 
probably more like 6 Mn.  



 
 

171 
 

 
Table 6.  List of Extension Presentations Out-of-St ate by Dr. Hannah Mathers associated with 
this SCBG: 
 

Nov. 18, 
2011 

Speaker 
(100%) 

Edmonton, 
AB 

Landscape Alberta Nursery Trades 
Association. Landscape Weed 
Control: More Bite to Bark 

Industry 1.0 75 75 Invited Provincial 

Oct. 5, 
2011 

Speaker 
(100%) 

Sacramento, 
CA 

USDA/IR-4 Ornamental program 
Meeting. Crop Safety IR-4 Update 
in Nursery 

USDA-IR4 0.25 60 15 Invited International 

Sept. 
27, 
2011 

Co-
Speaker 
(50%) 
Res. 
Assoc. 
pres. 

Waikelea, 
Hawaii 

American Society for Horticultural 
Science Annual Conference. 
Phytotoxicity effects of several 
liverwort products. 

Professional 
Society  

0.25  30 7.5  National 

Sept. 
26, 
2011 

Speaker 
(100%) 

Waikelea, 
Hawaii 

American Society for Horticultural 
Science Annual Conference. 
Bioherbicide treated mulches. 

Professional 
Society  

0.25  30 15  International 

Aug. 30, 
2011 

Speaker 
(100%) 

Minneapolis, 
MN 

BFG Supply Co. Horticulture Expo. 
Nursery Weed Control  

Industry 1.0 15 15 Invited Multi-state 

Aug. 25, 
2011 

Speaker 
(100%) 

Portland, OR Oregon Association of Nurseries, 
Farwest Show Seminars. 
Environmentally Friendly: 
Alternative Container Weed 
Control 

Industry 1.0 250 170 Invited International 

Aug. 17, 
2011 

Speaker 
(100%) 

West Olive, 
MI 

MSUE Bus Tour of Weed 
Research Trials: Trial Report at 
Northland Farms 

University 0.25 42 10.5 Invited State 

Aug. 17, 
2011 

Speaker 
(100%) 

Grand 
Haven, MI 

MSUE Bus Tour of Weed 
Research Trials: Trials at BFN 

University 0.25 42 10.5 Invited State 

July 7, 
2011 

Speaker 
(100%) 

West Olive, 
MI 

2011 Summer Nursery 
Discussions: Weed control update 
for nurseries 

University 1.5 35 53 Invited State 

March 
17, 
2011 

Speaker 
(100%) 

Saskatoon, 
SK, Canada 

Saskatchewan Nursery and 
Landscape Association (SNLA).   
Landscape Weed Control: More 
Bite to Bark 

Industry 1.0 65 65 Invited Regional 

Feb. 24, 
2011 

Speaker 
(100%) 

Chevy 
Chase, MD 

Pesticide Recertification 
Conference. MD, DC, and VA 
Landscape Contractors 
Association. Going Greener 

Industry 0.75 375 281 Invited Multi-state 

Feb. 15, 
2011 

Speaker 
(100%) 

Ann Arbor, 
MI 

MSUE – East MI Weed Workshop. 
Nursery Field Weed Control 

University 1.0 30 30 Invited Multi-state 

Feb. 15, 
2011 

Speaker 
(100%) 

Ann Arbor, 
MI 

MSUE – East MI Weed Workshop. 
Alternative Ornamental Weed 
Control 

University 1.0 30 30 Invited Multi-state 

Feb. 14, 
2011 

Speaker 
(100%) 

West Olive, 
MI 

MSUE – West MI Weed Workshop. 
Nursery Field Weed Control 

University 1.0 96 96 Invited Multi-state 

Feb. 14, 
2011 

Speaker 
(100%) 

West Olive, 
MI 

MSUE – West MI Weed Workshop. 
Alternative Ornamental Weed 
Control 

University 1.0 96 96 Invited Multi-state 

Feb. 10, 
2011 

Speaker 
(100%) 

Ann Arbor, 
MI 

MSUE – East MI Weed Workshop. 
Container Weed Control 

University 1.0 30 30 Invited Multi-state 

Feb. 9, 
2011 

Speaker 
(100%) 

West Olive, 
MI 

MSUE – West MI Weed Workshop. 
Container Weed Control 

University 1.0 96 96 Invited Multi-state 

Jan. 10, 
2011 

Speaker 
(100%) 

Grand 
Rapids, MI 

Great Lakes Trade Exposition. 
MNLA. All Gods Weeds: Vascular 
and Non-Vascular 

Industry 1.0 50 50 Invited Multi-state 
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Table 7. List of Extension Presentations In -State by Dr. Hannah Mathers associated with this 
SCBG: 
 

Dec. 7, 
2011 

Speaker 
(100%) 

Columbus, 
OH 

Ohio Turfgrass Foundation 
(OTF).  Landscape Bed Weed 
Control: What’s New! 

Industry 1.0 120 120 Invited Multi-state 

Sept. 28, 
2011 

Speaker 
(100%) 

Avon, OH Willowbrook Nursery. Crop 
Safety Update in Nursery 

Industry 1.0 50 50 Invited State 

Sept. 15, 
2011 

Speaker 
(100%) 

Mentor, OH BASF Nursery Meeting: Weed 
Control Update 

Industry 1.0 60 60 Invited State 

March 9, 
2011 

Speaker 
(100%) 

Akron, OH OSU Extension and ODA 
Recertification Conference 2010, 
Columbus Conference Center, 
Landscape Weed Control. 

University/ 
ODA 

0.5 300 150 Invited State 

March 2, 
2011 

Speaker 
(100%) 

Akron, OH OSU Extension and ODA 
Recertification Conference 2010, 
Akron  Conference Center, 
Landscape Weed Control. 

University/ 
ODA 

0.5 420 210 Invited State 

March 1, 
2011 

Speaker 
(100%) 

Lancaster, 
OH 

Master Gardeners,         
FairField, Co. Traditional and 
Non-traditional weed control 

University 
Extension 

1.0 20 20 Invited Local 

February 
18, 2011 

Speaker 
(100%) 

Columbus, 
OH 

Buckeye Power Sales (BPS) 
Turf Clinic. Managing and 
Controlling  Weeds in Landscape 
Ornamentals with Herbicides   

Industry 1.0 65 65 Invited State 

February 
16, 2011 

Speaker 
(100%) 

Dayton, 
OH 

OSU Extension and ODA 
Recertification Conference 2010, 
Dayton Conference Center, 
Landscape Weed Control. 

University/ 
ODA 

0.5 420 210 Invited State 

January 
25, 2011 

Co-
Speaker 
(100%) 

Columbus, 
OH 

2010 OSU Nursery Short 
Course. ONLA. Environmentally 
Friendly Alternative Herbicides” 

University 1.0 200 100 Co-
chair 

International 

January 
11, 2011 

Speaker 
(100%) 

Sandusky, 
OH 

OSU Extension and ODA 
Recertification Conference 2010, 
Kalahari Conference Center, 
Sandusky, OH. Landscape 
Weed Control. 

University/ 
ODA 

0.5 420 210 Invited State 

 
LESSONS LEARNED 
One unexpected result has been the tremendous response and interest in weed control that this 
project has generated.  Many additional nurseries in MI have wanted to conduct on-site trials and a 
similar program has been started for 2012 in Ohio nurseries.  The approach of conducting trials at the 
nurseries and providing first-hand exposure to a diverse audience of nursery employees regarding the 
importance of alternating herbicide chemistries, participation in the IR-4 program and the need for 
label expansion, targeted control practices specific to their weeds and crops, new products available 
in the industry, and bio-rationale and alternative approaches has been a tremendous success.  The 
response has been so strong that one negative outcome has been our inability to keep up for the 
demand either for the on-site trials or for the extension of the information.  In future proposals to 
SCBG we will try to learn from the demand by budgeting for additional people to help conduct the 
trials.  Another unexpected result has been the development of herbicide injury pictures and 
symptoms by mode of action of herbicides and illustrating how few alternative modes of actions are 
available in the ornamental industry.  We also learned we were ambitious for objective four regarding 
bark cracking.  No nurseries were willing to submit their trees to glyphosate applications knowing it 
would cause loss of a saleable tree.  Therefore, we had to set up a trial at Ohio State University, since 
the experiment requires caliper trees, the trees planted in 2011 need to grow for at least one more 
year before treatments can be applied.  We will report on our progress with this objective in the 2012-
13 final report. 
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CONTACT PERSON 
Amy Frankmann     The Principle Investigator is:  
Michigan Nursery & Landscape Assoc.  Dr. Hannah Mathers 
(517) 381-0437     614-247-6195 
Email: amyf@mnla.org    mathers.7@osu.edu   
 
ADDITIONAL INFORMATION 
N/A 
 
 
 
PROJECT TITLE 
Michigan Restaurant Association – Growth and Sustai nability for Michigan Specialty Crop 
Hops - FINAL 
 
PROJECT SUMMARY 
The purpose of the grant was two-fold:  to research, strengthen, and promote production of specialty 
crop hops utilization to stimulate Michigan’s lagging economy and to conduct an analysis of experts’ 
project values and develop a strategic plan to promote the growth of Michigan specialty crop hops. 
 
Through a variety of information gathering methods, data was collected and used to identify the key 
elements required to grow the hops specialty crop industry in Michigan.  Information collected also 
helped define the most useful delivery systems to disseminate information to both growers and 
consumers. 
 
Based on the research conducted, a strategic plan (Appendix B) was developed to guide the further 
development of hops specialty crop in Michigan.  The website michiganhops.org  (Appendix C) was 
another outcome of this grant.  Developed in collaboration with field experts it was built to support and 
enhance an additional website hops.msu.edu.  The authors of the two sites provided support and 
expertise to one another to deliver the most comprehensive information and guidance to those 
interested in growing, processing and/or utilizing hops. 
 
PROJECT APPROACH 
Information and expertise for the development of the strategic plan and website was gathered through 
one-on-one interviews, field visits and research.  Additional information was gathered through 
attendance and participation at industry conferences and training sessions.  At each step of the 
development of these resources, field experts provided support and guidance. 
 
An Advisory Board of representatives from farming, brewing, cooperative extension, Michigan 
Department of Agriculture and the restaurant community was identified and roles and responsibilities 
were developed.  A SWOT analysis was conducted with each member of the advisory group in a one 
to one interview to gather diverse opinions as to the strengths, weaknesses, opportunities and threats 
to the hops industry in Michigan.  Information gathered through this SWOT analysis served as a guide 
for further research, field visits and the development of educational opportunities. 
 
Educational opportunities and symposiums were conducted in collaboration with other organizations 
to maximize both credibility and attendance.  One of the primary objectives of these events was to 
bring growers and consumers together.  At one such event, a Hops Field Day & Tour held in 
partnership with Leelanau MSU Extension, a pre and post test was conducted and provided 
significant findings relating to increases in knowledge and confidence in growing hops.  Additionally 
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promotional and educational materials were prepared for distribution at conference; for publication in 
print media; Appendix D.   
 
GOALS AND OUTCOMES ACHIEVED 
There were two major goals of this project: to research, strengthen and promote production of 
specialty crop hops to stimulate Michigan’s lagging economy and to conduct an analysis of experts’ 
project values and develop a strategic plan to promote the growth of Michigan specialty crop hops. 
 
The principle project goals were met with the development of the strategic plan and website. 
Additional project outcomes included several educational events and promotional activities.  The 
strategic plan can be found in the Appendices and the website can be found at 
www.Michiganhops.org. 
 
Anecdotal information gathered indicates that Michigan acreage dedicated to hops production 
increased from approximately 40 acres in 2011 to an anticipated 70 acres in 2012.  The grant 
activities have laid the foundation for further expansion of the hops industry in Michigan, generating 
input and creating awareness of the opportunities that exist.  There has been a marked increase in 
interest in hops in Michigan and significant activity to promote and build the industry. 
 
BENEFICIARIES 
Michigan hops growers, brewers, processors, agricultural community, those interested in starting or 
expending hops yard are the beneficiaries of this project as it allowed for the development of a 
strategic plan and the creation of a website which provides a resource for information and a 
mechanism for bringing growers, processors and consumers together.   
 
Baseline information gathered will assist in the development of plans for the expansion of the industry 
that will ultimately impact business development in Michigan. 

LESSONS LEARNED 
The independent and entrepreneurial spirit of both hops growers and brewers provides several 
challenges:  

• It is challenging to draw growers and brewers together in a collective group.  There should be 
a continued effort into developing a comprehensive statewide list of hops growers.  The 
michiganhops.org website should provide an excellent vehicle for drawing together that 
information. 

• There is a lack of statewide data on dedicated hops acreage; growers working in regional 
pockets in the state do not share information.  It is recommended that an annual survey of 
growers be conducted statewide. 

• Growers must be provided encouragement to focus on building better a product and growing 
the statewide industry. 

• There is no formal mechanism to facilitate communication between growers and consumers.  
This challenge must be resolved to ensure that growers are producing the amount and variety 
of hops demanded by the marketplace. 
 

There are untapped business opportunities related to the hops industry in Michigan that if addressed 
could positively impact Michigan’s economy.  Currently Michigan dollars are flowing out of state to 
purchase hops, purchase plants, and to test materials.  Support of the development of a Michigan 
plant supply and the establishment of a Michigan testing lab would keep more Michigan dollars in 
Michigan and contribute to the expansion of hops as a crop in Michigan (Appendix E). 
 
Processing and distribution of hops is an area that requires further study.  Processing is highly time 
sensitive and it is uncertain whether a central processing facility would be of benefit to the long-term 
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growth of the hops industry.  Picking hops to meet the schedule of a central processor may lead to 
poorer product quality.  
 
The formation of a statewide group perhaps based on the model of the Michigan Grape and Wine 
Council, seems premature at this time.  The impetus for the formation of such a group must come 
from within the industry.  Significant issues to be addressed in the formation of such a group would 
be: Is there support for this concept?  Is there an existing group/organization that could serve in this 
capacity?  Should it be a membership group?  Should it be funded legislatively?  If so who would 
champion the bill?  An interim step might be to organize a statewide hops growers group to identify 
standards, guidelines, and pricing. 
 
Detailed recommendations for the promotion and further development of specialty crop hops in 
Michigan are contained in the strategic plan (Appendix B). 
 
CONTACT PERSON 
Amanda Smith 
Michigan Restaurant Association 
Lansing, MI 48933 
Phone: 517.377.3927 
asmith@mramail.org  
 
ADDITIONAL INFORMATION 
Website www.michiganhops.org  Michigan Hops 
Complete report at:  
http://www.michigan.gov/documents/mdard/MDARD__AgD__MI_Restaurant_Association_-
_Hops_final_report_with_attachments_392919_7.pdf 
Attachments:  
http://www.michigan.gov/documents/mdard/MI_Restaurant_Assoc__1075_Appendices_406795_7.pdf 
 
 
 
 
PROJECT TITLE 
Michigan State University - Development of Poplar P lantations for Food Processing 
Wastewaters – FINAL (with tables/graphs) 

PROJECT SUMMARY 
The specialty crop industry in Michigan relies on the economic and environmental sustainability of 
food processing.  Many fruit, vegetable, and other specialty crop processors in Michigan rely on land 
application to treat high strength, high flow processing wastewater.  While properly operating fields 
can assimilate wastewater through biodegradation of carbon and biochemical oxygen demand (BOD), 
excess application of wastewaters rapidly contributes to environmental deterioration by mobilizing 
metals like iron, manganese, and arsenic.  At multiple sites in Michigan, elevated groundwater 
concentrations of iron, manganese, and arsenic have been attributed to land application of processing 
wastewaters.  Metal contamination of groundwater prompts aesthetic concerns and can adversely 
affect human health.  For many processors, conventional wastewater treatment plants are cost-
prohibitive and few alternatives to land application exist.  Development of low-cost, effective treatment 
systems for these wastewaters is crucial to economic viability of specialty crops in Michigan because 
many processors are facing either closure or substantial increases in costs to meet environmental 
regulations.  Poplar plantations have great potential to inexpensively increase treatment at land 
application sites and are a well-developed technology for phytoremediation.  However, research is 
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needed to develop poplar plantations into reliable, effective, and low-cost treatment systems for 
processing wastewaters.   
 
The purpose of the research was to evaluate the effects of poplar tree growth on metal mobility and 
wastewater treatment under land application conditions in both column and field studies to 
demonstrate the technology while developing a design tool to provide processors with site-specific 
design recommendation and cost estimates.  The research is expected to develop a low-cost, 
effective treatment technology for processing wastewaters within five years.   
 
PROJECT APPROACH 
The funds from SCBGP were used to complement funds from MSU project GREEEN in order to build 
towards overall project objectives.  The project used both column and field studies to meet the 
objectives.  In column studies, 12 columns were constructed, in triplicates of two poplar varieties, a 
willow variety, and no plant controls.  Synthetic food processing wastewater that represented the 
actual wastewater was applied to all columns, leachate collected and analyzed for pH, chemical 
oxygen demand, and metals.  In addition, the columns were instrumented with 16 oxidation-reduction 
probes in eight columns, 36 moisture sensors in 12 columns and 12 temperature sensors in three 
columns and redox potential of column soil at two depths, moisture in three depths and temperature in 
four depths were continuously monitored.  The results showed no effects of plant in metal 
mobilization.  However, anaerobic conditions were formed in the columns and we expect that these 
differences will become more apparent as the columns continue to be treated with synthetic 
wastewater, establishing long-term anaerobic conditions.  
 
Field installation was delayed after the first food processor who had agreed to participate withdrew 
their offer after approximately three months of effort.  In field studies, a second field site suitable to the 
research needs was chosen.  Poplars were planted in two of the four sub–plots and required 
instrumentation to monitor the deep drainage, rainfall, temperature and soil moisture was installed.  
Leachate water and ground water will be analyzed for metals, pH, cations and anions. 
 
GOALS AND OUTCOMES ACHIEVED 
Objective 1: Evaluate metal mobility in planted and  unplanted columns 

To quantify the effects of poplar trees on metal mobility, three plant varieties (tall shade poplar, 
shade poplar and willow) were planted in sandy loam soil (76.9 % sand, 11 % silt, 12.1 % clay)  in 
triplicate each along with no plant controls (12 columns in total) (Figure 1, 2). Instrumentation to 
assess oxidation-reduction potential at two different depths (1.5 ft and 3 ft) below soil surface in 8 
columns (Figure 1), temperature at four different depths (surface, 1.5 ft, 3 ft and 4.5 ft) in 3 columns 
and soil moisture at three different depths (1.5, 3, 4.5 ft) in all columns was completed in November, 
2010. Continuous data from the above instrumentation has been collected since November until 
August 2011 when the columns were reconstructed. Also, an irrigation system with main source tank 
and distribution pipes in each column was built and used to apply wastewater to the columns. 
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Figure 1 Layout of columns showing 8 columns with oxidation-reduction probes (not to scale) 

 
Figure 2 Columns with plants and buckets for leachate water collection 

Synthetic wastewater was designed to mimic a representative food processor’s wastewater 
sample (Table 1).  Synthetic wastewater was applied daily at the rate of 16,000 gal/ac/day since 
March 2011 until August 2011.  Leachate water samples were collected weekly and pH and COD was 
monitored since March 2011 (temperature permitting).  Additionally, leachate water samples have 
been analyzed for Fe II and Fe III, Mn, Co, Cu, Zn, Ni, Ca, Mg, F, Cl, NO3, SO4, and PO4

. 

The oxidation-reduction potential (ORP), temperature, and soil moisture in the columns has 
been measured since November 2010.  Figure 1 depicts the ORP (corrected for platinum and 
silver/silver chloride electrode) at the top and bottom ports of the soil columns from November 2010 
until the columns were reconstructed in August 2011. 
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Figure 3 Corrected ORP at 3 ft (left) and 1.5 ft (right) for  unplanted soil columns (controls) and columns plan ted with 
tall shade poplar, shade poplar, and willow.  

 

As shown in Figure 3, the trends in ORP were relatively similar for the top and bottom of the 
columns.  With the exception of willow, no statistical difference between treatments was observed 
(p>0.05).  Willow plants were different from other treatments as one of the replicate ORP was 
consistently higher. There were visibly distinct dryer pattern in the willow column that had higher ORP. 
However, a substantial decrease in ORP was noticed in June 2011, indicating that anaerobic 
conditions were reached.  These results will guide research next summer, indicating that we need to 
add more COD to quickly reach anaerobic conditions conducive to metal leaching.   

Summary results of the leachate analyses collected in 2011 are shown below for COD (Figure 
4), transition metals (Figure 5 and 6), and nitrates (Figure 7).  Points represent means of three 
columns.  COD concentrations were reduced from approximately 1,000 – 2,500 mg/L to 69.6 – 105 
mg/L, a reduction in average by 94.65%.  As yet, there is no statistical significant difference in COD 
concentrations in the leachate of the columns; however, this is likely due to the ability of the soil 
ecosystem in the control columns to assimilate the wastes.  This ability is expected to decrease as the 
study progresses 

Table 2 Synthetic Wastewater Characteristics and Composition 

  Characteristics 
Wastewater 

strength, 
mg/L 

Compound Molecular 
Weight 

Synthetic 
wastewater 

composition, 
mg/L 

1 
  COD 

1438.5 Sucrose C12H22O11 342.3 1282.287891 

205.5 Starch C6H10O5 162.15 173.5511719 
2 Ca 66.8 Calcium chloride CaCl2 110.98 184.975897 
3 Mg 24.9 Magnesium sulfate MgSO4 120.366 123.2872645 
4 K 476.9 Potassium sulfate K2SO4 174.26 1062.718593 
5 Na 35.3 Sodium bicarbonate NaHCO3 84.01 128.937087 
6 Fe 2.4 Ferric chloride FeCl3.6H2O 162.21 7.112783878 
7 Mn 0.1 Manganese sulfate MnSO4.H2O 187 0.350911036 
8 NH4-N 19.7 Ammonium sulfate (NH4)2SO4 132.14 72.30994444 
9 Zn 0.2 Zinc sulfate ZnSO4.7H2O 287.58 0.879718568 
10 Cu 0.1 Cupric chloride CuCl2.2H2O 170.47 0.268262361 
11 Co 0.02 Cobalt chloride CoCl2 129.84 0.044063598 
12 B 0.01 Sodium borate Na2B4O7.10H2O 381.37 0.35279371 
13 Mo 0.01 Sodium molybdate Na2MoO4.2H2O 241.95 0.025218361 
14 Ni 0.07 Nickel nitrate NiNO3.6H2O 290.81 0.346851252 

 

. 
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Figure 4 COD concentrations in influent and effluent of col umns planted with tall shade poplars, shade poplars , 

willows, and no trees (control).  

  

 

 

Figure 5  Concentrations of ferrous iron (Fe II) and ferric  iron (Fe III) in leachate samples. 
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Figure 6  Concentration of manganese in leachate samples. 

 

Iron was detected both as ferrous and ferric iron in the leachate.  Iron reduction occurs in the range of 
0-100 mV redox potential and manganese reduction occurs from 100-250 mV.  The observed ORP 
ranges in the soil columns indicate several periods of iron reducing redox potential and longer 
manganese reduction periods. As ferrous iron was a component of the synthetic wastewater, iron 
leaching from the columns could have come from the synthetic wastewater (and not from metal 
mobilization in the soil).  However, with the exception of June 2011, manganese was not a major 
component of the synthetic wastewater.  As seen in Figure 6, leaching of manganese in 
concentrations greater than the influent concentrations was observed in all columns, an expected 
phenomenon considering the values of ORP.  As with COD and ORP, statistically significant 
differences in treatments are not yet observed for transition metals.  We expect that these differences 
will become more apparent as the columns continue to be treated with synthetic wastewater, 
establishing long-term anaerobic conditions. 

 

 
Figure 7  Concentration of nitrate in leachate samples.  

 

As supported by the ORP measurements, aerobic conditions persisted in the soil columns until at 
least May 2011.  During this time, reduced nitrogen in the synthetic wastewater was oxidized to nitrate 
within the columns.  Concentrations of nitrate were lower in columns planted in with trees than in 
controls, indicating that tree growth prevented leaching of nitrate.  This result may have important 
implications as food processors address the problems of metal mobilization associated with land 
application of wastewaters.  One recommendation to decrease metal mobilization is to rest fields 
between applications to allow for drying and re-establishment of aerobic conditions.  While this will 
likely decrease metal mobilization, our results indicate that it will also increase the probability of nitrate 
leaching into groundwater, creating risk to human health.   

Columns were reconstructed in August and September 2012.  The soil mixture in three columns was 
changed from sandy loam to silt loam and these columns were planted with poplars.  Three additional 
columns were constructed with a silt loam soil mixture and were not planted to serve as no-tree 
controls.   

Objective 2:  Assess transpiration of poplars under land applicat ion conditions 

The originally constructed columns could not be prevented from leaking.  Therefore, starting August 
2011, the columns were reconstructed.  A PVC sheet was attached to the bottom of the column and 
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sealed by roof sealing to prevent leakage from bottom.  All instrumentation ports were sealed from 
inside and the instrumentation wires run from the top of the column. Utilizing funding from MSU 
GREEEN, the rates of evapotranspiration will be calculated for each treatment during summer 2012.   

Objective 3: Establish field site to evaluate benef its of poplar plantings at land application 
sites 

We have designed and installed at field site at western Michigan food processor.  The site plan for the 
field site is shown in Figure 8.  Trees were planted in August 2011 and field instrumentation, including 
4 drain gauges, 12 lysimeters, 4 Enviroscan water content probes, 24 TDR (water content) sensors, 2 
rain gauges, and 2 temperature sensors were installed in November to December 2011. All the 
sensor data are collected in two dataloggers powered with solar panel each (Figure 9).   

 
Figure 8 Layout of field plot 

Experiment plot consists of 580 ft × 70 ft plot, divided into four sub-plots of 145 ft × 70 ft each (figure 
8). Two sub-plots are planted and two are controls (no plants) as shown in figure 8. A data logger is 
placed between planted and control sub-plots which is connected to raingage, temperature sensor, 
draingage, enviroscan sensor and TDR sensors. The locations of each of the sensors are shown in 
figure 10.   

 
Figure 9 Layout of instrumentation in the half of the field. Green dots represent plants at the spacing of 10ft ×10ft. The dimensions 

are in ft. TDR represent time domain reflectrometry. 
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Figure 10 Plants in the field 

Utilizing MSU GREEEN funding, we will monitor the field site in summer of 2012.  We are also in the 
process of applying for additional funding from USDA to continue this research.  

BENEFICIARIES 
The project’s future outcomes will benefit all food processors who rely on land application to treat their 
waste.  After the completion of the overall project, the food processors will benefit from the site 
specific design recommendations that will be provided by the project.  The outcome of the project will 
help increase the profitability of special crop industry while also minimizing health risks from 
groundwater.  In this sense, the beneficiaries of the project would be food processors as well as 
general public.  Moreover, increased profitability of the special crop industry in turn could lead to 
secondary benefits including more jobs.  

LESSONS LEARNED 
The project team had to go through several delays and hindrances.  Several instruments were 
backordered.  Field site had to be chosen twice as first food processor pulled out of the commitment 
after months of work.  During field installation, digging holes up to 13 ft below ground was a problem, 
provided that drainage needed to be installed in relatively undisturbed soil.  Digging a manual hole 
would too greatly disturb the soil and digging the hole by well-drilling truck was problematic as the 
heavy truck got stuck in the wet field.  These problems were resolved by the conclusion of the grant 
period. 

In column project, early and long winter in 2010/11 posed a challenge.  Column design utilized sealant 
to seal the bottom of the column and the instrumentation ports.  However, lack of sealant that works in 
wet, cold conditions and high pressure posed a great problem.  This prevented us from quantifying 
evapotranspiration of poplar trees.  It would have been better to not have holes at the sides for the 
instruments in the column.  Also, alternate thawing and freezing helped break seal due to differential 
thermal expansion of sealant material and column material.  We have corrected this problem by 
reconstructing a column and will utilize MSU GREEEN funding to fulfill objective 2 during Summer 
2012.   

CONTACT PERSON 
Dawn Reinhold (Lead Investigator) 
517-775-7272 (cell) 
517-432-2892 (fax) 
reinhold@egr.msu.edu 
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ADDITIONAL INFORMATION 
The project progress has been shared in professional meetings.  Following publications are directly 
out of the project: 

1. Aryal, N.; Gammans, M. T.; Reinhold, D. 2011. Poplar plantations for treating food processing 
wastewater. 1st annual engineering graduate research symposium, Michigan State University, 
East Lansing, MI, Nov. 3.  Through these presentations, our research was disseminated to 
approximately 75 researchers, scientists, and engineers.  From our networking at these 
conferences, we confirmed that we had presented to at least seven engineers that work 
regularly with food processors and to at least two growers. 

2. Aryal, N.; Gammans, M. T.; Reinhold, D. 2011. Poplar plantations for treating food processing 
wastewater. 8th international phytotechnology conference abstract book, Portland, Orgeon, 
September 13-16. 

3. Aryal, N.; Gammans, M. T.; Reinhold, D. 2011. Poplar plantations for treating food processing 
wastewater. ASABE annual meeting, Kentucky, August 7-10. 

 
 
 
 
PROJECT TITLE 
Michigan Floriculture Growers Council – Managing En ergy Resources and Costs to Enable the 
Michigan Floriculture Industry to remain Competitiv e - FINAL 
 
PROJECT SUMMARY 
Michigan is the third largest producing state of floriculture crops, with annual wholesale sales of $400 
million.  Most floriculture crops are grown inside greenhouses, where the environment and culture can 
be carefully managed to produce crops with specific attributes at specific times of the year.  Many 
greenhouse crops are grown in Michigan during the winter and early spring, when temperatures 
outside are low and when the days are short and cloudy.  Therefore, energy to power heaters and 
lights is a significant expense in the production of greenhouse ornamentals.  Unfortunately, high 
greenhouse energy inputs put specialty crop growers in Michigan at a competitive disadvantage to 
growers in warmer climates, such as in the mid-South. 
 
There are several ways to reduce greenhouse energy consumption including crop management 
strategies, as well as investments in greenhouse technologies.  To better manage energy resources 
and lower energy costs, greenhouse growers in Michigan need up-to-date, unbiased information 
written in grower-friendly terms.  This can be accomplished by developing and then disseminating a 
booklet, in print and electronic formats, that summarizes strategies to lower greenhouse energy 
inputs.  However, there is relatively little research-based information on some of the newest 
technologies being developed for greenhouse applications, including the use of light-emitting diodes 
(LEDs) for plant applications.  Therefore, lighting research is also needed to improve greenhouse 
energy efficiency. 
 
Many common ornamental specialty crops, including many garden plants, flower faster when provided 
with a particular day length, or photoperiod.  When the natural day length is short, a low intensity of 
artificial lighting provided at the end of the day or during the middle of the night can create a long day.  
This low-intensity lighting can promote flowering of long-day plants (LDP) such as petunia, pansy, 
snapdragon, and strawberry.  Previous research indicates that many LDPs flower most rapidly when 
artificial lighting contains red and far-red light.  When LDPs are grown under a light source deficient in 
far red, such as compact fluorescent lamps, flower initiation and development can be delayed. 
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Traditionally, greenhouse growers of photoperiodic crops have used incandescent lamps to create 
artificial long days.  Incandescent lamps are inexpensive, are easy to install and maintain, and emit 
light that is rich in red and far-red light.  However, incandescent lamps are being phased out of 
production because of their energy inefficiency; they convert less than 10% of the energy they 
consume into visible light.  LEDs provide an attractive option for photoperiodic lighting of floriculture 
crops; they have a very long operating life, solid state construction, and electrical efficiencies that 
continue to improve.  However, growers need unbiased, research-based information to determine 
advantages of and identify challenges to using LEDs on ornamental crops. 
 
In this project, the Michigan Floriculture Growers Council (MFGC) contracted with Dr. Erik Runkle in 
the Department of Horticulture at Michigan State University (MSU) to 1) create a grower-friendly 
summary that contains the most recent, research-based information on how greenhouse growers can 
reduce greenhouse energy costs, and 2) to perform research that determines how the spectral quality 
of light from LEDs influences flowering of common floriculture crops.  This information will help 
Michigan specialty crop greenhouse growers maintain their competitiveness and profitability by 
reducing energy costs.  MFGC Executive Director Mr. Gale Arent met with Erik Runkle in January, 
March, June, September, October, and December of 2011 and in January 2012 to discuss this 
project. 
 
PROJECT APPROACH 
Greenhouse Energy Summary 
Runkle and Dr. A.J. Both (agricultural engineer at Rutgers University) identified thirteen strategies for 
greenhouse growers to consume less energy.  During the project period, they developed the summary 
that included photographs and resources for more information.  The first draft was reviewed by two 
external colleagues and then provided to the Communications Office of MSU’s College of Agriculture 
and Natural Resources for editing and formatting.  The document was finalized in November and 
printed in December 2011.  In January 2012, paper copies were distributed to floriculture and nursery 
growers at meetings in Belleville, Grand Rapids, Hudsonville, Kalamazoo, and Oxford, MI.  Paper 
copies are being distributed to growers throughout the state.5  The document is also available online 
at www.flor.hrt.msu.edu/energy and is being promoted through MSU newsletters and greenhouse 
trade magazines. 
 
LED Flowering Research 
Custom-built LEDs that emit specific qualities of light were obtained from an LED manufacturer in 
Japan for research at MSU.  Once the lamps were installed, light output was carefully characterized.  
Plants were grown under the different lighting treatments throughout 2011 in two different sets of 
experiments.  Runkle, graduate student Daedre Craig, and MSU floriculture research technicians 
worked on this project.  Results indicate that LEDs are effective when both red and far-red light are 
delivered.  In addition, the LEDs consume about one fourth the amount of electricity of incandescent 
lamps.  A four-page summary of this LED research was provided to growers at the meetings 
previously described. 
 
GOALS AND OUTCOMES ACHIEVED 
The primary goals of this project were accomplished.  The greenhouse energy guide was developed 
and is being disseminated to growers throughout Michigan, and is available electronically on the MSU 
website “Greenhouse Energy Cost Reduction Strategies” to growers in other states.  Approximately 
500 paper copies of the summary will be distributed by the end of 2012.  We do not yet have statistics 
or measurable impacts of the summary because of its recent completion date and distribution of the 
guides is still in progress.  However, the guide presented examples of energy savings by 

                                                
5
 No funds from the Specialty Crop Block Grant will be used for activities performed after December 31, 2011. 
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implementing some of the energy savings measures, many with potential savings of 10 to 20% and 
some even more. 
 
The research with LEDs performed at MSU has shown that a mixture of red and far-red light is 
needed for the most rapid flowering of crops.  LED fixtures have not yet been developed for 
photoperiodic lighting of plants in the U.S., so the information generated in this project will help 
provide guidelines on desirable lamp characteristics.  When LEDs are available for long-day lighting to 
greenhouse growers, they will consume one fourth (or less) the electricity of the incandescent lamps 
they will replace.  They will also last much longer and will be more durable. 
 
BENEFICIARIES 
The primary benefactor of this project is the $400 million floriculture industry in Michigan.  However, 
much of this information is applicable to greenhouse-produced nursery and landscape plants, as well 
as greenhouses located in other temperate climates, which collectively is a multi-billion dollar industry.  
Energy for heating and lighting typically accounts for 10 to 15% of the cost to produce greenhouse 
crops, which in Michigan equates to an annual cost of at least $36 million.  The research-based 
energy guide generated in this project will allow growers to identify the most energy-efficient 
greenhouse environment and production schedule, potentially lowering fuel costs by 10 to 40%.  If 
only 20% of the industry adjusts their growing practices based on this project, and if energy is reduced 
by 15% as a result (a conservative estimate), the annual cost savings to floriculture crop growers in 
Michigan would be $1.08 million. 
 
LESSONS LEARNED 
There are a number of cost-effective greenhouse investments, as well as changes to how crops are 
grown, that can substantially lower heating and lighting costs.  Some of the strategies identified in the 
energy guide had a quick return on investment.  For example, a Minnesota study referenced in the 
energy guide estimated that the return on investment for installing a certain kind of plastic as the 
inside layer of a double-layer greenhouse was less than two months.  It is challenging however to 
quantify the impact that the guide will have on modifying grower practices and investments; likely, 
implemented changes by growers can be attributed to multiple factors. 
The LED research being performed at MSU is exciting, but the lamps are not yet available for 
commercial use.  The first LED lamps that are developed will likely be expensive and so their return 
on investment will be quicker for companies that use low-intensity lighting during much of the year.  
However, as more LEDs are manufactured and as their production costs continue to decrease, they 
will become a more viable lighting option. 
 
CONTACT PERSON 
Mr. Gale Arent 
Phone: (517) 420-7142 
E-mail: mfgc5@comcast.net 
 
 
ADDITIONAL INFORMATION 
Complete report located at:  
http://www.michigan.gov/documents/mdard/MI_Floriculture_Growers_FINAL_REPORT_1075_-
_2012_2_384803_7.pdf 
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PROJECT TITLE 
Michigan Bean Commission – Assessment of Narrow Row  Technology for the Michigan Dry 
Bean Industry - FINAL 
 
PROJECT SUMMARY 
This project was to assess the potential for adoption and use of ‘narrow row technology’ by Michigan 
dry bean growers.  This innovative cropping system is essential for growers to be competitive with 
other crops such as soybeans and corn and enhance the commercial viability and sustainability of this 
important sector of Michigan’s diverse agricultural base.  ‘Narrow row technology provides numerous 
economic and agronomic advantages for production of dry beans.  The traditional dry bean cropping 
system is contrasted with ‘narrow row technology in the following means:  1. Traditional cropping 
requires many more field passes to achieve proper tillage while ‘narrow row technology’ employs 
fewer operations from planting to harvest.  2. Traditional harvesting requires multiple field passes to 
first pull and window plants for field drying followed by a subsequent pass with a combine for 
thrashing.  This procedure exposes beans to inclement weather and increased levels of stones, which 
are raised when the plants are uprooted.  3. Direct harvesting requires the use of plant desiccants to 
defoliate the plant prior to harvest to enable seed and plant dry down.  Most of the desiccants have 
limitations for use in dry beans and new desiccants must be found to eliminate rotation restrictions, 
residue contamination and extremely high toxicity problems.  4. Traditional cropping allows dry beans 
to be lodged and close to the ground.  There is a need to develop dry bean varieties to stand erect 
with elevated pods to aid in direct harvesting operations.  This project will enhance previously 
completed work in 2010 with one more year of research data.  
 
PROJECT APPROACH 
Our approach had grower involvement in planning and setting research priorities.  A Narrow Row 
Research Priority meeting was held in March to review 2010 results and plan the 2011 growing 
season.  Greg Varner conducted small plot trials at the research farm and a location in Sanilac County 
comparing 15, 20 and 30 inch rows on navy, black and small red beans.  Small plot trials were also 
conducted on black and small red bean populations.  The second research location was used in case 
of climatic risk such as the drought conditions experienced in 2010.  He also conducted five grower 
strip trials on navy, black and pinto varieties in the major dry bean counties of Michigan.  A nitrogen 
rate grower strip trial was conducted in Huron County.  The white mold fungicide trial was conducted 
at the Montcalm Research farm where adequate irrigation provides excellent white mold disease 
expression.  Canning trials were conducted at the Michigan State University Food Science Pilot 
Canning Plant.  Canning samples were evaluated using dry bean canners, shippers, and growers.  
University faculty, graduate students and technicians also rated the canning trials.  Dr. Christy 
Sprague’s research consisted of new desiccants and herbicides in commercial dry bean production 
systems conducted at the Saginaw Valley research farm and another herbicide trial at the main 
campus of Michigan State University.  Dr. James Kelly conducted research on new dry bean varieties 
at the Saginaw Valley and Montcalm research farms.  Dry bean growers participated in the tours at 
research sites.  Information on research results were put up on websites, compiled for publication and 
disseminated at grower meetings and tours.  
 
 
GOALS AND OUTCOMES ACHIEVED 
Field Plot Trials-Row Width and Plant Populations in Dry Beans 
Gregory Varner produced yield, and plant height results from ten row width and population trials 
conducted at the Saginaw Valley Research and Extension Center (SVREC) north of Frankenmuth, 
Michigan and a Sanilac County (SC) location.  The Merlot small red row width trial at SVREC showed 
significant difference in yields between the 20 inch and the 30 inch row width.  There was no 
significant yield difference between the 15 inch and 30 inch rows.  The 30 inch row width spacing 
showed the tallest height followed by the 20 inch spacing over the 15 inch rows.  Lodging was 
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constant with all the row widths.  The SC site showed the same results with 20 inch rows yielding 
significantly higher than the 30 inch spacing and 15 inch spacing were not significantly higher than the 
30 inch row widths.  Plant heights were again higher with the 30 inch spacing.  Vista and Medalist 
navy beans planted at SVREC in 30 inch rows were taller than the 20 and 15 inch rows.  Vista and 
Medalist planted in the 20 inch row spacing had the significantly higher yields than the Vista planted in 
15 inch rows and the Medalist planted in 30 inch rows.  Vista and Medalist yielded almost the same 
when averaged over the three row widths.  The SC site showed Medalist navy at the 15 inch row 
width significantly out-yielding the Medalist in 30 inch rows.  There was no yield difference between 
the 15 and 20 inch Medalist beans and the no difference between the 20 and 30 inch Medalist.  Vista 
navy at 30 inch row widths yielded significantly higher than 20 inch Vista navy.  There was no yield 
difference between the 15 and 20 inch Vistas.  Medalist significantly out-yielded Vista by 2.3 cwt.      
Shania and Zorro black beans planted at SVREC in 15 inch rows yielded significantly different than 
the 30 inch row spacing and the 20 inch row Zorro. 15 inch Zorro blacks yielded significantly higher 
than the 20 inch Zorro but not the 20 inch Shania.  15 inch Shania showed no difference in yield to 20 
Shania, but showed higher yields when compared to 30 inch Shania.  The 30 inch row widths were 
taller than the 20 and 15 inch rows.  Zorro and Shania yields were only .6 cwt different when averaged 
across all row widths. 
 
The SC site showed Zorro black at the 15 inch row width significantly out-yielding the Zorro in 20 and 
30 inch rows.  Shania black at the 15 inch width out-yielded the Shania in 20 and 30 inch row widths.  
Zorro black in 20 inch rows out-yielded the 30 inch Zorro.  Zorro out-yielded Shania by 3.5 cwt when 
averaged over the three row widths.   
 
Zorro black beans at the SVREC planted in ten populations ranging from 106,288 to 144,619 showed 
no yield increase between populations and between the 15 inch and 20 inch row spacing.  Average 
plant height was highest in the 20 inch rows.  These findings validate 2010 results showing no 
difference in yield over populations ranging from 87,882 to 125,453 The SC site had populations 
ranging from 108,464-148,975.  Zorro blacks showed no yield increase between the populations.  Dry 
beans will and can compensate for varying populations by adding more growth and pods per plant to 
produce an optimum yield.  It would be expected to lose 10 -15 % from the planting population to the 
harvest population. 
 
Merlot small red beans at the SVREC planted in six populations ranging from 96,703 to 126,614 
showed no yield increase between populations and between the 15 inch and 20 inch row spacing.  
Plant height was very similar in both the 15 and 20 inch rows.  The SC site had populations ranging 
from 92,129-121,968.  Merlot small red beans showed no yield increase between the populations.  
 
All fungicide treatments used to control white mold disease showed yield increases over the untreated 
check on Merlot small red beans, conducted at the Montcalm Research Farm in Entrican, Michigan.  
The fungicide treatments of Omega at the 8 and 13.7 oz. rate, Propulse at the 8.6 oz rate, and 
Propulse at the 10.3 oz rate yielded significantly higher than the untreated check.  All these 
treatments except Propulse at 8.6 oz (at 100%), had two applications at 100% bloom and seven days 
later.  Propulse fungicide produced by Bayer Crop Science is supposed to receive a label for use in 
dry beans in 2012.  
Grower Strip Trials 
Two navy bean strip trials were grown at the Voelker farm in Pigeon and the Schindler farm in Auburn.  
The Voelker navy bean strip trial ranged in yields of 21.6-29.0 cwt per acre.  Merlin navy had the 
highest yield in this trial and Medalist was close second.  The Schindler trial ranged between 25.0-
30.0 cwt per acre.  Medalist was had the highest yield in the Schindler navy bean strip trial.  Merlin 
navy was the second highest.  Plant populations varied between the navy varieties in both locations.  
This variation difference was likely caused by seed size differences.  Smaller seed size generally will 
plant thicker because of more doubles being planted from the seed plate.  
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The Stoutenburg black bean strip trial in Sandusky ranged in yields of 28.1-30.6 cwt per acre. Zorro 
had the highest yield.  The Lakke Ewald black bean trial in Unionville ranged between 25.9-27.7 cwt 
per acre.  Zorro had the highest yield although three other varieties, Shania, Black Velvet and Loreto 
were all within 100 pounds of Zorro.  These two trials varied in planting population of 145,000 versus 
120,000 and yield did not vary significantly between the two locations.  
The Schindler pinto bean strip trial in Auburn ranged in yield of 19.4 and 22.4 cwt per acre. This trial 
received 3.5 inches of rain on June 22 slowing down overall growth in this trial.  La Paz pinto had the 
highest yield.  The popular La Paz variety from North Dakota had the tallest height and Buster was the 
shortest.  Second highest yielding pinto was experimental line ADM 06189. 
 
Dry bean samples from four of the five grower strip trials were processed at the Michigan State 
University Food Science Pilot Canning Plant.  Canned product was opened and evaluated. One navy 
(COOP 2098) and two pinto bean cultivars (La Paz and ADM 06203) showed poor canning quality.  
Canning quality ratings used a 1-7 scale with 7 being perfect appearance and 2 and 1 being poor 
appearance. 
 
A strip trial was also planned to evaluate a biological control agent, Conioththyrium minitans 
(Contans) that shows promise in managing white mold in various crops.  Contans was applied on the 
Bernia farm in Akron at planting and the field was heavily damaged by excessive rainfall.  Fungicide 
sprays were planned for late July, but the trial site was abandoned due to severe stand losses.  
 
The Nitrogen Strip trial conducted in Northeast Huron County showed highest yields with 50 pounds 
banded and broadcasted and 70 pounds banded.  These yields though were not significantly higher 
than the 30 pounds of banded nitrogen fertilizer.  This trial verified the Michigan State University 
recommendation of 50-60 pounds of nitrogen for upright short vine beans grown in narrow rows. 
 
“Evaluation of selected treatments (herbicides and plant desiccants) to enhance dry bean ‘narrow row’ 
efficiency and productivity”.  Optimizing row width and plant populations to improve weed 
management and yield in Michigan dry bean production systems.  
Team leader:     Christy L. Sprague, Associate Professor, Department of Crop and Soil Sciences 
 
At the Saginaw Valley Research and Extension Center, conditions were mildly dry but otherwise 
favorable, resulting in average yields of 26.2 cwt/A for black beans and 22.2 cwt/A for small red 
beans.  Black bean yield was not significantly affected by row width, bean population or herbicide 
treatment.  However, small red bean yield was significantly higher in narrow rows (15- and 20-inch) 
compared with 30-inch rows.  There was not a significant difference in yield between small red bean 
populations.  In both classes, 15-inch rows suppressed weed growth after the POST herbicide 
treatment.  In black beans, the 20-inch rows weed suppression was similar to the 15-inch rows, but 
this was not the case for the small red beans.  In some cases, narrow rows also reduced Alternaria 
and western bean cutworm feeding severity.  At the East Lansing location moisture was abundant, 
resulting in average yields of 37.4 cwt/A in black beans and 27.4 cwt/A in small red beans.  Yield was 
6 cwt/A and 4 cwt/A higher in narrow rows in the black and small red beans respectively.  Yield was 
also higher in weed-free treatments than in POST treatments in both classes.  In black beans, 
population did not have a significant impact on yield.  In small red beans, yield was marginally higher 
at high population than at low population with medium population intermediate.  In black beans, and at 
high population in small red beans, narrow rows greatly reduced weed biomass compared with wide 
rows.  Narrow rows also reduced Alternaria and cutworm feeding severity.  This research has been 
conducted for the past two years at two different locations, while yield of both classes of beans has 
not always benefited from planting in narrow rows, the majority of times there has been a yield 
advantage, and suppression of late-season weed growth has been a benefit. 
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Potential pre-harvest options for narrow row dry ed ible bean desiccation - Christy Sprague 
These treatments included the current standards of Gramoxone and glyphosate (Roundup) and also 
newer registered compounds of Aim, Valor, and Sharpen.  The treatments also included various tank-
mixtures of registered products and two non-labeled potential products.  At the three days after 
treatment (DAT) evaluation, Valor (1.5 oz/A) + MSO and Sharpen (1 fl oz/A) + MSO + AMS provided 
significantly higher (p < 0.05) dry bean desiccation than Gramoxone Inteon, Roundup PowerMax, or 
Aim.  However by 7 DAT, all treatments except Aim alone provided greater than 90% dry bean 
desiccation.  Higher rates of Valor (2 oz/A) or Sharpen (2 fl oz/A) did not improve dry bean 
desiccation.  The addition of Aim to Sharpen or Gramoxone Inteon did not improve dry bean 
desiccation over any of these treatments alone.  The combination of Valor and Roundup PowerMax 
also was not different than Valor alone.  The two potential new products, Reglone and a Reglone 
premixture look promising at the 7 DAT.  From these results and those from previous years there are 
several effective desiccation products.  However, each of these products has specific precautions and 
limitations that need to be considered. Information on these restrictions and how to best use these 
products can be found in chapter five of the 2012 MSU Weed Control Guide for Field Crops (E-434). 
 
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, Crop and Soil Sciences, Michigan State 
University. 
Activities, Accomplishments, Impacts:  The bean breeding program harvested 5,600 yield trial 
plots (32 tests) in 2011 and over 2,360 single plant selections were made in the early generation 
nurseries.  Yield trials at SVREC (Richville) included 36-entry standard navy test; two 36-entry 
standard black tests; two 56-entry prelim navy tests; 84-entry prelim black test; 36-entry  standard 
GN; 36-entry standard pinto test; 20-entry standard red/pink test; 84-entry prelim GN test;  36-entry 
prelim pinto test; 48-entry prelim red/pink test; 30-entry prelim FM test; 32-entry USDA red/pink test; 
300-entry BeanCAP test; two canning quality trials for CONAGRA: 8-entry navy and 14-entry pinto; 
and 48-entry Co-op and regional test that includes pinto, GN, red and pinks.  At Montcalm two bush 
cranberry test with 128 and 72 entries; 112-entry prelim kidney test; 12-entry mayacoba test; two 
white mold tests: one with 64-entries and one 96-entry pinto trials; 100-entry BeanCAP drought trial; 
two 36-entry certified organic trial in Tuscola county and SVREC; on campus one potato leaf hopper 
(PLH) trial with 80-entries; and 130-entry nitrogen fixation (BNF) test.  All trials except for kidney, 
cranberry, drought, BNF and white mold were direct harvested using the new plot combine.  Plots at 
SVREC suffered from an early drought through late-July but recovered well with top yields exceeding 
30cwt/a.  The drought reversed maturities with full-season black and navy beans maturing ahead of 
pinto and great northern.  Plots at Montcalm had adequate rainfall and yield in kidney beans 
exceeded 39 cwt.  Yield in cranberry beans was lower at 35 cwt and many lines with resistance to 
CBB were identified in both nurseries.  Rust is becoming an increasing threat to navy and black bean 
producers in Michigan, and we have identified resistance to race 22:2 in new navy and black bean 
lines.  
Progress in black bean breeding:   Zorro performed very well in statewide and strip trials in 2011, 
but its major weakness is a lack of anthracnose resistance.  CBB, rust and anthracnose resistance is 
currently being integrated into the Zorro genetic background.  Over 150 new black bean lines were 
trialed in 2011 and a number of new lines with resistance to CBB, anthracnose and rust show promise 
and one line (B10244) is under increase in the MDARD greenhouse.  B10244 has superior canning 
quality and is anthracnose resistant.  Canning quality and color retention following canning still needs 
to be assessed in these new lines.  
Progress in navy bean breeding:   The new Merlin navy bean topped trials in 2011 and Medalist fell 
below average in trials at SVREC.  The program trialed 148 new navy bean lines in 2011 and a group 
of lines with high yield, improved upright architecture, lodging resistance and better dry down than 
Vista and Medalist were identified.  Many of these lines possess anthracnose and rust resistance and 
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two lines (N11258 and N11283) are under increase in MDARD greenhouse.  These two navy lines are 
high yielding with superior canning quality.  They are both resistant to rust and anthracnose.   
Progress in pinto bean breeding:   P07863 pinto continues to dominate yield trials in Michigan 
followed by La Paz (95%), Lariat (90%) and Santa Fe (81%).  It has outstanding yield potential, erect 
architecture, full season maturity-plants stay green late but advance to harvest maturity in 7 days.  
P07863 was tested extensively in 40 statewide trials and is suitable for direct harvest to compete 
against other varieties and market classes.  Highest yields were recorded in white mold trials in 
Montcalm, so it would be suited to narrow row production.  P07863 will be considered for release this 
winter. 
Progress in small red/pink bean breeding:   In 2011, Merlot exhibited stay green trait at maturity 
and efforts to correct this in new lines is being made.  One new pink line S08418 is being considered 
for release.  It possesses virus resistance, has good seed color, outyielded Sedona by 5% (equivalent 
to Merlot in yield) and does not exhibit the stem breakage observed in Sedona.  In general pink beans 
showed better overall dry down than the small red seed types.   
Progress in GN/Tebo bean breeding:   The anthracnose resistant line G09303 repeated as top 
yielder in 2011.  It out yielded Matterhorn but did not display the problem of fish mouth and will be 
tested further.  Seed quality is a major selection criterion in this class and other high yielding lines are 
being selected for improved seed quality.  A group of upright lines in Tebo seed class are being tested 
as the bush Tebo types are not performing well under more stressful conditions. 
Progress in kidney/cranberry bean breeding:   The program trialed 112 new kidney beans and 200 
new cranberry bean lines in 2011 and top yields ranged from 35-39 cwt/a.  White kidney K08961 
yielded over 37 cwt and has outperformed Beluga by 20% over 4-years.  It matures 5-7 days earlier 
and dries down well but canning quality is a notch lower than Beluga.  K08961 is being considered for 
release this winter.   A number of red kidney lines with CBB resistance were identified and need 
further testing.  DRK lines, K08222 and K08228 were evaluated in statewide trials in 2011 and were 
competitive in yield.  New high-yielding early-season cranberry bean lines were identified, many with 
resistance to CBB.  These lines will continue to be advanced and tested by MSU. 
 
BENEFICIARIES 
Direct beneficiaries of the project activities were the 1300 dry bean growers in Michigan who 
participated in some of the various activities of the project.  This research project will also indirectly 
benefit other dry bean growers in the United States.  Attendance numbers for each of the events are 
listed below: 
  
                      Event Date Attendance 
Winter County Dry Bean Days  6  January, 2011 238 
State Dry Bean Day  February 22, 2011 214 
Planning Meeting March 23, 2011 26 
Plant Diagnostic Day August 2, 2011 102 
County Dry Bean Field Tours   6 August, 2011 228 
Canning Evaluation-MSU January 9, 2012 37 
 
LESSONS LEARNED 
Having activities for grower participation has raised the overall knowledge of narrow row production 
systems in dry beans.  The benefit of having a panel of four dry bean growers on the State Dry Bean 
Day Program was well received with many positive comments.  Newsletter articles before planting 
season to remind dry bean growers the best narrow row practices have been well received.  Growers 
like to hear what other growers in narrow rows are doing.  As soon as research data becomes 
available in the harvest season, it is important to distribute this new data as soon as possible by 
newsletter, radio and internet postings.  There is an overall yield increase when dry beans are planted 
in 15 to 20 inch rows in comparison to 30 inch rows. Many planning decisions for the future cropping 
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plans are being made in September and October.  The 2011 Dry Bean Research Report for Narrow 
Rows is well received by Michigan growers and they now ask when the publication is available. 
 
CONTACT PERSON 
Gregory Varner, 989-751-8415, varnerbean@hotmail.com 
Dr. James Kelly, 517-355-0271 Ext 1181, kellyj@msu.edu 
Dr. Christy Sprague, 517-355-0271 Ext 1224, sprague1@msu.edu 
 
ADDITIONAL INFORMATION 
http://www.michigan.gov/documents/mdard/MI_Bean_Commission_Final_Report_2_384579_7.pdf 
Presentation of results to Michigan growers and agri-business representatives: 
1) Saginaw Valley Research and Extension Center Field Day. August 2, 2011.  Richville, MI. 
Presentation on dry bean row widths and plant populations. 
2) Bay, Gratiot, Huron, Montcalm, Sanilac and Tuscola County Dry Bean Tours.   
August 17- 31, 2011.  Showed 228 dry bean growers commercial and experimental dry bean cultivars 
planted in 20 inch rows. 
3) Michigan Dry Bean Variety Trials and Canning Trials and Second Year Dry Bean Narrow Row 
Research Report posted online at Saginaw Valley Research & Extension Center AgBioResearch   
www.agbioresearch.msu.edu/saginawvalley .  The Research Report is also posted on the Michigan 
Bean Commission website at www.michiganbean.org.  
4) Published and distributed 1000 copies of the Second Year Dry Bean Narrow Row Research 
Report.  These reports will be handed out at dry bean elevators and at the 2012 County Dry Bean 
Meetings.  
5) PowerPoint Presentation on Narrow Row Grower Strip Trials and Small Plot Trials at 2012 County 
Dry Bean Meetings. 
6) State Dry Bean Day in February, 2011.  Dissemination of Narrow Row Research Reports and 
Presentation on 2011 Narrow Row Production Practices. 
7) Michigan Dry Bean Commission Newsletter.  Approximately 2200 circulation.   
November 5, 2011.  Results of the two navy bean strip trials, two black bean strip trials and the pinto 
bean strip trial.  
December 3, 2011.  Results of the nitrogen strip trial can be found at www.michiganbean.org.  
 
 
 
 
 
PROJECT TITLE 
Michigan State University – Early Detection – Rapid  Response Program for Spotted Wing 
Drosophila, a Potential New Pest of Michigan Specia lty Crops - FINAL 
 
PROJECT SUMMARY 
Spotted Wing Drosophila (SWD), Drosophila suzukii, (Fig. 1) is a small insect of East Asian origin that 
is similar to typical vinegar flies that are most active in fall. In contrast to these late-season nuisance 
pest of homes and fruit, SWD has significant potential for economic damage to Michigan’s  
 
strawberry, cherry, blueberry, and grape industries. This is because it can lay eggs in intact fruit using  
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its serrated ovipositor, unlike most vinegar flies that 
require wounds to access fruit tissues (Kanzawa 
1939; Figure 1). Additionally, this species has a very 
high reproductive potential, completing a generation 
every 2-3 weeks during the summer. First detected 
in California in 2008, it has now been found in 26 
states in the United States, including Michigan from 
the work conducted as part of this project.  
Recent estimates for annual economic losses to 
SWD in the three west coast states total $420 
million. At the start of this project, we could not 
discount the likelihood that SWD would move to 
Michigan on fresh fruit from infested regions, or that 
it is already here, as yet undetected. The high 
economic impact also meant that it was imperative 
that a group is formed immediately comprised of 
Michigan research and extension personnel, 
regulatory agencies, and interested stakeholders to 
develop and implement an Early Detection-Rapid 
Response (EDRR) plan for SWD.  
This project provided much-needed and timely 
support of our sampling efforts, to determine where 
the pest was within the state, to determine the crops it was most abundant in, and to coordinate 
responses for agricultural stakeholders.  
 
PROJECT APPROACH 
This project supported the formation and activities of the SWD Response Team that has coordinated 
our monitoring for SWD that led to the initial detection and characterization of this pest’s distribution.  
Over 300 traps were deployed and SWD has now been detected in 22 Michigan counties.  This 
project has also supported development of new fact sheets and a new website for rapid dissemination 
of information about SWD that has seen very high traffic to the pages on monitoring and 
management.  We have accomplished our main goals to monitor for this pest and determine 
distribution in the state, as well as to coordinate development and delivery of information to 
stakeholders.  Our activities have also supported Michigan being invited to contribute to a multi-state 
coordinating committee on SWD and to a multi-state SWD funding proposal to USDA.  Our industry 
stakeholder partners have been extremely supportive of this project, contributing time and ideas to the 
formation of the Response Team and the focus of our group on priority areas for investigation.  In the 
case of MBG Marketing, the Cherry Committee, and the Michigan State Horticultural Society, their 
active participation has also been matched by some financial support of our work on this pest. 
 
GOALS AND OUTCOMES ACHIEVED 
 
Objective 1. Surveillance: Deploy SWD monitoring tr aps in at-risk Michigan fruit crops during 
2011 and report results weekly to the SWD Response Team. 
During 2011, over 300 monitoring traps for SWD were deployed across the lower peninsula of 
Michigan with a particular focus in areas of small fruit and tree fruit production.  Traps were placed at 
strawberry, blueberry, raspberry, blackberry, peach, and cherry plantings, as well as at rest stops and 
urban gardens, and monitored by MSU research and extension staff.  There were also many traps 
monitored by consultants and independent scouts using the methods presented by our team during 
extension meetings.  During 2011, SWD were trapped at all types of habitats sampled as well as in 
wild non-managed areas adjacent to crop fields. 

Fig. 1. Clockwise from top left: Male SWD 
adult fly, serrated ovipositor of adult female 
SWD, cherry infested with SWD, SWD larva 
in blueberry. 
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The SWD Response Team consists of MSU Extension and research staff, agency staff including 
those from MDARD, and industry stakeholders (see Objective 3 below).  Reporting of monitoring 
results throughout the season to this group was achieved using a regular email update sent to the list. 
We also posted the monitoring updates at the SWD website that enabled the fruit industries to keep 
informed about the progression of this pest’s populations and activity in the state.  
 
 
Objective 2. Education: Develop a standard set of P owerpoint slides, a fact sheet, and a 
website on SWD with information for Michigan agricu lture. Deliver information at winter 
grower meetings. 
A set of Powerpoint slides was developed to provide Michigan extension educators and researchers 
with background information on the biology and ecology of this pest, as well as the distribution in 
Michigan from fall 2011 sampling, and a section on management options.  This slide set was 
distributed to the Response Team, and it was also shared with commodity group leaders. The slides 
were also used as a basis for SWD Workshops that were held in the spring and fall of 2011 to 
educate growers, consultants, and scouts on the best response to this pest.  
 
We worked with MSU Extension Communications Office to develop a pair of fact sheets on SWD. An 
English version (Bulletin E-3140) was developed first, and then a second version was developed in 
Spanish (Bulletin E-3140SP) to provide information about this new pest for the many Spanish-
speaking members of the blueberry industry.  Our group also collaborated with the North Central IPM 
Center to develop a fact sheet for regional distribution based on the MSU Extension publications:  

Isaacs, R., Hahn, N., Tritten, B., and Garcia-Salazar, C. (2010) Spotted Wing Drosophila: A new invasive pest of Michigan fruit 
crops. Bulletin E3140. Michigan State University Extension. 

Isaacs, R., Hahn, N., Tritten, B., and Garcia-Salazar, C. (2010) La Drosophila de las alas manchadas: una nueva plaga invasora 
en las frutales de Michigan. Bulletin E3140SP. Michigan State University Extension. 

Isaacs, R., Hahn, N., Tritten, B., and Garcia-Salazar, C. (2011) Regional Pest Alert: Spotted Wing Drosophila, Drosophila suzukii. 
NorthCentral IPM Center, Champaign, Illinois. 

 

  

  
  

  

  

  

  

      
  

    

    

  

    

  

  

  

  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  
  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

      

  

 

 
 

Fig. 1. Counties with positive detections 
of SWD in 2010 and 2011 (dark purple) 
and new detections in 2011 (light purple). 
Catches as of Nov 2011. 



 
 

194 
 

In addition to the fact sheet, we have also developed management guides for organic and 
conventional blueberries, and for raspberry and blackberry growers, and these have been posted at 
our SWD website.  
 
The SWD website was designed and developed with Joy Landis from the MSU IPM Program, and 
launched at Integrated Pest Management Program  http://www.ipm.msu.edu/   during spring 2011 to 
provide a central venue for information delivery about this new pest.  The site contains information on 
pest biology and management, the fact sheets described above, announcements of educational 
meetings, plus links to extension educators.  
 
The MSU SWD sites has become the ‘go-to’ place for information on this pest in the Eastern US, 
coming second in a Google search only behind the main SWD site at Oregon State University.  In the 
period from August 15 2011 – February 1, 2012, the site received 3,545 page views with 2,646 unique 
pageviews.  The average time spent on a page was 2:45 minutes, indicating that people are reading 
the material.  Our most popular pages are the home page and the recommendations page, and the 
monitoring and factsheet pages are also getting views.  Our group has also been actively posting 
information at the news.msue.msu.edu website, and in the period from Aug 15, 2011 – Feb 1, 2012, 
these pages had 3,545 pageviews and 2,646 unique pageviews.  The most popular articles, in order 
of most-viewed first, are: 
 

• First capture of spotted wing Drosophila (ave time spent on page 1:55) 
• First spotted wing Drosophila trapped in a commercial fruit crop (ave time 2:43) 
• Spotted wing Drosophila catches increase – monitor and protect ripening (ave time 3:54) 
• Spotted wing Drosophila catches are picking up (ave time 3:55) 
• Comparison of fruit sampling methods (ave time 2:14) 
• SWD activity is increasing – fall raspberries (ave time 4:03) 
• MSU releases SWD management guide (ave time 1:35) 
• MSUE SWD workshops (ave time 3:01)  

 
Delivery of information at grower meetings has been an active component of Response Team activity 
this past season.  Project Team members have presented over 30 talks on SWD to Michigan tree fruit 
and small fruit growers, commodity groups, and workshops.  These talks have reached over 800 
people, and have been presented by various extension educators and specialists.  In April-June 2011, 
three hands-on training workshops were developed and delivered at the Trevor Nichols Research 
Complex, providing scouts, consultants, and extension educators with training in trap construction, 
trap checking, fly identification, and fruit sampling. 
 
3. Coordination: Establish the SWD Response Team to  coordinate SWD activities and to refine 
a complete Early Detection-Rapid Response plan. 
During early 2011, the Response Team was expanded to include almost 50 people representing 
research, extension, grower organization, and agency representatives.  This group has met regularly 
since early 2010, and continues to meet via conference call or in person.  The Early Detection-Rapid 
Response Plan was refined in early 2011 and has been put into effect during the growing season as 
described in the preceding sections.  The next meeting of the Response Team is planned for late 
March 2012. During that meeting we will plan activities and approaches for sampling during the 2012 
growing season. 
 
General project accomplishments 
This project has supported the formation and activities of the SWD Response Team.  We have 
accomplished our main 2011 goals to monitor for this pest and determine distribution in the state, as 
well as to coordinate the development and delivery of information to stakeholders.  Our activity in this 
area has also supported Michigan being invited to contribute to a multi-state coordinating committee 
on SWD and to a multi-state SWD funding proposal to USDA.  
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BENEFICIARIES 
This project has directly benefited the approximately 700 growers farming ~50,000 acres of crops that 
are susceptible to SWD in Michigan.  Additionally, this information has been distributed to growers 
nationally through our website, and also to berry growers in MN, NJ, FL, and GA by members of the 
SWD Response Team.  By being proactive and developing awareness, training, and information for 
growers, we have prepared the fruit industries for the arrival of this invasive pest.  The information 
delivered will help the fruit industries adapt their IPM programs for SWD. By delivering over 30 talks, 
preparing and publishing an English and Spanish fact sheet, presenting hands-on workshops, and 
delivering over 20 timely updates through the 2010 and 2011 seasons, we have raised awareness 
and knowledge to enable growers to combat SWD to protect the ~$300 million of crop value that may 
be affected.  
 
LESSONS LEARNED 
This project has demonstrated that SWD is present and broadly distributed in Michigan.  This has 
allowed the SWD Response Team to prepare growers for managing this pest.  We have learned that 
SWD can be found in many different wild host plants as well as in crop fields.  The coordination 
provided by the Response Team was invaluable for making sure the group was well aware of the 
status of the pest through the growing season, and this also helped us develop appropriate outreach 
programs that were very well received.  This coordination has led to other collaborations and funding 
opportunities to bring resources for addressing key issues related to SWD.  Our Response Team has 
also helped guide the release of appropriate information to the media about this sensitive issue.  
 
CONTACT PERSON 
Dr. Rufus Isaacs  
517- 355 - 6619 
isaacsr@msu.edu 
 
ADDITIONAL INFORMATION 
Members of the Michigan SWD Response Team 
 
Michigan SWD Response Team 
 
Coordinator 
Rufus Isaacs, MSU Entomology (Small Fruit) 
 
Industry stakeholder members 
Dave Trinka, MBG Marketing 
Rolly Groenik, MBG Marketing  
Shelly Hartman, Michigan Blueberry Advisory Committee  
Bob Carini, Michigan Blueberry Advisory Committee  
Dennis Hartman, True Blue Farms 
Phil Korson, Cherry Marketing Institute 
Allyn Anthony, Michigan Horticulture Society 
Terry Holloway, National Grape cooperative 
Linda Jones, Michigan Grape and Wine Industry Council 
 
Research and Extension members 
Ernest Delfosse, MSU Entomology (Department Chair) 
Keith Mason, MSU Entomology (Small Fruit) 
Steven Van Timmeren, MSU Entomology (Small Fruit) 
Craig Roubos, MSU Entomology (Small Fruit)  
Katie O’Donnel, MSU Entomology (Small Fruit)  
Larry Gut, MSU Entomology (Tree Fruit) 
Mark Whalon, MSU Entomology (Tree Fruit) 
Peter McGhee, MSU Entomology (Tree Fruit) 
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Mike Haas, MSU Entomology (Tree Fruit)  
Julianna Tuell, MSU Entomology (Tree Fruit)  
David Mota-Sanchez, MSU Entomology (toxicology)  
Zsofia Szendrei, MSU Entomology (Vegetables) 
Matthew Grieshop, MSU Entomology (Organics)  
Eric Hanson, MSU Horticulture (Small Fruit) 
Greg Lang, MSU Horticulture (Tree Fruit) 
Paolo Sabbatini, MSU Horticulture (Grapes)  
Larry Olsen, MSU Entomology and IPM Program 
Mark Longstroth, MSU Extension (SW Michigan, blueberries) 
Diane Brown-Rytlewski, MSU Extension (SW Michigan, grapes) 
Bill Shane, MSU Extension (SW Michigan, tree fruit) 
Bob Tritten, MSU Extension (SE Michigan) 
Amy Irish-Brown, MSU Extension (West Central Tree Fruit) 
Nikki Rothwell, MSU Extension (NW Region) and MSU AgBioResearch (NWMHRS) 
Erin Lizotte, MSU Extension (NW Michigan, tree fruit)  
Duke Elsner, MSU Extension (NW Michigan, grapes)  
Amos Ziegler, MSU Entomology and database 
Pat Bills, MSU Zoology and database 
Joy Landis, MSU Entomology and IPM Program 
Paul Jenkins, MSU Entomology and IPM Program 
Howard Russell, MSU Diagnostics 
Robin Usborne, MSU Communications 
 
State and federal agency members  
Mike Phillip, Michigan Department of Agriculture & Rural Development 
Robin Rosenbaum, Michigan Department of Agriculture & Rural Development 
James Zablotny, USDA-APHIS PPQ Division 
Seth Dibblee, Region 5 EPA, Chicago 
Heather Anhalt, Region 5 EPA, Chicago 
David Epstein, Office of Pest Management Programs, Washington, DC 
 
The project-funded website is available online at www.ipm.msu.edu/SWD.htm    
 
 
 
 
 
PROJECT TITLE 
Fair Food Network – Expanding Local Market Opportun ities in Southeast Michigan - FINAL 
 
PROJECT SUMMARY 
Demand is on the rise for Michigan specialty crops from local consumers and newly emerging 
markets, such as schools, universities, farmers’ markets, direct marketing outlets, specialty stores 
and restaurants.  Although Michigan has the second widest variety of agricultural crops in the 
nation and ranks at or near the top in production of many crops, issues in the supply chain for 
these locally grown products are preventing demand from being met.  
 
If streamlined, the economic opportunity is great for the entire supply chain - specialty crop growers 
will benefit from new niche/institutional buyers, new jobs will be created and retained with food 
processing opportunities, and consumers will have greater buying opportunity for Michigan grown 
fruits and vegetables. 
 
Fair Food Network’s (FFN) goal for the Expanding Local Market Opportunities project was to help 
Michigan specialty crop producers, processors, and distributors build their capacity to better access 
emerging markets (buyers) for locally grown crops in Southeast Michigan.  It was also our intention 
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that this project identifies ways in which regional buyers, processors and distributors could 
transform their food procurement of and purchasing practices toward local and regional food 
products from Michigan specialty crop producers. 
 
The primary focus for this project was to: 
• Identify local specialty crop growers interested in expanding their markets. 
• Identify regional processors/distributors who have the desire to source locally. 
• Assess the key issues and challenges of processors/distributors and buyers in transforming 

their local sourcing practices and strengthening their relationship with local producers. 
• Communicate the existence of emerging local markets to specialty crop producers and 

processors/distributors in a way that is credible and believable to producers. 
• Create a Food Processing Council to establish a producer/processor/distributor relationship 

that contributes to the creation of a sustainable supply chain that supports the regional food 
system in Southeast Michigan. 

 
PROJECT APPROACH 
Over the past 15 months, FFN worked alongside Eastern Market Corporation (EMC) and Michigan 
State University Product Center (MSUPC) to accomplish the following: 
 

• Compile a list of growers interested in expanding into new markets and identify their 
challenges. 

• Through MSUPC, compile a list and survey local/niche buyers to determine their interest in 
sourcing more locally grown fruits and vegetables while identifying barriers to this practice. 

• Through EMC, establish relationships between large institutional buyers to identify their food 
procurement practices to better understand their specialty crop requirements (demand). 
� Create and implement an institutional buyer survey to better understand their demand 

and barriers. 
• Through EMC, continue development of alternative delivery methods to improve access to 

Michigan grown crops in under-served neighborhoods. 
• Through EMC, establish a food processors council to understand needs and expand food 

businesses. 
� Implement a food processors survey to better understand local sourcing needs and 

barriers. 
� Establish the role of ombudsman within the council to assess their needs while 

collaborating with state and local government and economic development organizations 
to expand food businesses. 

• Develop a communications plan and materials that inform the supply chain of emerging 
market potential in a credible way. 

 

GOALS AND OUTCOMES ACHIEVED 
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Note: Barrier identification was gathered through the formal Local/Niche Buyer Survey as well as informal interviews and one-on-one assessments with growers, processors, and distributors. 
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Activities  
Following is a description of the key activities we focused on to guide our work and the results 
we found. 
 
1.) Identify Local Specialty Crop Growers Interested in Expanding Their Markets 
FFN identified growers interested in marketing locally-grown specialty crops in Southeast 
Michigan to connect them to new markets, processors and buyers.  
 
Key Activities 

• Identified specialty crop producers interested in cooperatively aggregating, packing 
and distributing their sustainably-grown produce. 

• Developed a roster of these local/regional specialty crop growers (See Appendix A) 
• Mapped the emerging market opportunity between local/regional growers, 

processors and niche/local business buyers in the region. 
 
Key Learning/Outcomes 

• The potential market for local and regional growers to distribute their crops to 
interested niche and institutional outlets is significant. (See maps below) . 

• If growers and buyers become more connected, the number of available processors 
may be too low to handle demand – presenting a credible opportunity for new 
business creation/expansion. 

• Growers face the following barriers in getting crops to emerging markets: 
o Demand (quantity and variety) for specialty crops has not been captured and 

communicated in an on-going, reliable way. 
� Lack of evidence that volume is sufficient to justify financial investment. 
� Buyer commitment is suspect. 

o Access to labor is insufficient. 
o Minimal processing functions are needed before crops reach final market. 
o More distribution options are needed to transport crops to processors and/or final 

market. 
o Investment in infrastructure/knowledge of seasonal extension and storage 

capacity is needed. 
o The willingness and expense required to be certified in food safety is a challenge. 
o California crops offer stiff competition. 
o Age/generation/operations gap exists: 

� Older farmers generally produce the volume to meet demand but lag in 
utilizing new technology to get crops to emerging markets. 

� Young farmers use new tools efficiently, but have small farms and cannot 
produce the volume needed. 

o Growers in rural areas have less access to technology. 
� Internet access/broadband access is a challenge. 
� Some lack technical knowledge and expertise. 
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Overview Map: Growers, Processors and Potential Nic he / Institutional Buyers 

 
 

 
 

 
The maps on the following pages display each of these populations separately. 
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Map of Local / Regional Growers  

 
 

Map of Local Processors 
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Map of Prospective Local / Niche / Institutional Bu yers 
(New Market Opportunity) 
 

 
 
2.) Identify Market Local/Niche/Institutional Buyers Interested in Sourcing Locally Grown Food 
To understand how the sale of more locally produced specialty crop products in Southeast 
Michigan could broaden market opportunities for specialty crop growers and distributors, the 
identification of new market niches and local and institutional buyers was essential.  
 
Key Activities 

• Developed a representative list of local/niche buyers in Detroit interested in sourcing locally grown 
specialty crops, including food processors, food retailers, restaurants, wholesalers/distributors, 
institutions, etc.  

• Conducted a survey utilizing Zoomerang, an online survey tool, with the identified local/niche buyers to 
collect data about their specific requirements, barriers, and opportunities for purchasing locally 
produced specialty crops. (See Attachment: FFN_Baseline Survey_Local- Niche Buyers.pdf in 
Additional Information) 
o The survey was launched on April 20, 2011. There were 473 local people/businesses who received 

email invitations and reminder notices to take the survey. Of these, 88 businesses/people visited 
the survey website and 57 completed the survey, for a total response rate of 12%. 

o See complete survey results (See Attachment: FFN_Local-Niche Buyer_SurveyResults.pdf in 
Additional Information) 

 
Key Learnings/Outcomes (based on survey results and informal assessments) 

• Most respondents feel that it is extremely important to promote locally grown produce. 
• They tend to purchase directly from a farmer. 
• Local produce makes up less than half of most their overall produce purchases, with most respondents 

purchasing less than 1,000 pounds annually. 
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• Identified barriers to buying local produce: 
o Respondents felt that there are not enough locally produced products available. 
o Respondents felt that local products are not supplied consistently. 

• Additionally: 
o Local business owners do not have the time to research, find products, or establish relationships 

with growers to get the food they desire. 
o No centralized database exists: local/institutional buyers do not know what is available and how or 

where to get it. 
o Food safety assurances by growers and processors are frequently lacking. 
o There is insufficient volume or variety of desired products. 
o Seasonality prevents local products from being available throughout the year. 
o Products are not packaged in a format desired by large institutions  

(i.e., blueberries frozen in 50lb bags). 
 
3.) Determine the Feasibility of Aggregation Hubs for the Distribution of Specialty Crop Foods to 

Local Markets in Detroit and Southeast Michigan 
The opportunity is great for specialty crop growers to significantly benefit from the emerging 
markets and expanding number of niche/institutional buyers in Detroit who are demanding fresh, 
minimally processed fruits and vegetables.  But, identifying interested growers and buyers is 
only one part of the supply chain equation.  The economic and logistical challenges facing 
specialty crop growers getting their crops to the intended market include processing needs, 
transportation, and distribution.  
 
Throughout the project, our partner, Eastern Market, has been working on a number of fronts to 
understand the needs of niche/institutional buyers and making connections to improve 
distribution from growers/processors to these markets in southeast Michigan.  
 
Key Activities 

• Working with Large Institutional Buyers 
o Wayne State University, Henry Ford Health Systems, the Detroit Medical Center, and DTE Energy 

agreed to purchase more goods and services locally as a strategy to strengthen the local economy.  
EMC helped connect this group of institutional buyers to an Eastern Market District-based baker 
and has developed relationships to increase purchase of locally grown produce.  

o In order to understand the specific needs of hospitals in southeast Michigan, EMC continues to 
work with the Ecology Center’s Healthy Food in Healthcare Project Coordinator, as part of a 
broader, national campaign through Health Care Without Harm   http://www.noharm.org/, to 
expand the network of interested hospitals transitioning their current food procurement practices 
toward purchasing more sustainably-produced food for their patients and staff.  With the Ecology 
Center’s coordination and support, EMC will be able to aggregate the participating healthcare 
facilities’ specialty crop requirements and coordinate future efforts to connect them with Michigan 
growers, producers and processors.  

• Working with Detroit Public Schools / Education Institutions 
o EMC worked with the Office of Food Services at Detroit Public Schools to convert 30% of the 

processed food in student meals into Michigan grown fruits and vegetables.  With $16 million in 
direct food purchases, this represents a $4.8 million opportunity.  
� Early pilots revealed a gap in the minimal processing required to make fresh fruits and veggies 

ready for student consumption because of the lack of kitchen personnel in public schools.  
Also, the opportunity for Michigan grown crops to be frozen and served at a variety of times 
throughout the year have been identified as a way to strengthen markets for Michigan crops 
(i.e. blueberries, asparagus, and sweet corn). 
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� To improve the flow of locally grown crops into school meal programs, DPS and EMC are 
partnering to have a dedicated staff person address supply chain issues and help DPS 
achieve its goal of replacing 30% of its processed foods with locally grown food.  A grant from 
a major foundation was secured to cover ½ the costs of this position for a three-year period. 

o EMC has been working with the Department of Nutrition and Food Science at Wayne State 
University to create a needs assessment for Detroit Public Schools (DPS).  This information is 
slated to become available by the end of January 2012. DPS is the second largest food buyer in 
the state of Michigan, and understanding their needs specifically will enable EMC to start working 
with partners at Michigan Department of Agriculture & Rural Development (MDARD), as well as 
with EMC’s current wholesale growers, to identify those growers that can best supply DPS’s 
specific needs.  Also, by understanding their product specifications, EMC can reach out to the 
newly founded Detroit Ag & Food Business (DAFBN) Network (described later) in order to fulfill any 
niche processing that may be required.  

o In order to determine the capacity required by producers and processors, quantifying real demand 
for local produce on a broader scale is critical.  As expressed in the Michigan Good Food Charter, 
there are overarching goals for state institutions to procure 20% of their food products from 
Michigan growers, producers or processors, however, other institutions such as Detroit Public 
Schools are reaching higher with goals to procure far more than 20%.  Understanding what is 
needed to increase this type of procurement efforts requires institutions to examine what and 
where they currently buy.  
� EMC has been a catalyst in this process by collaborating with the C.S. Mott Group, in 

partnership with Michigan State Extension, to create an institutional buyers survey that will 
include many colleges and universities in southeast Michigan. (See Attachment 
Metro_Detroit_Institutional_Food_Buyers_Survey.pdf in Additional Information).  The survey 
planned to launch in January 2012.  

� With the results from the survey, not only will we be able to start quantifying local demand as 
an aggregate, but for the first time we will have an understanding of the individual specialty 
crops required today and what could be required in the future.  This demand will need to be 
met by supply from Michigan growers, producers, or processors.  In addition to understanding 
the quantities and varieties required, we will be able to identify these buyers and can begin to 
make better connections between supply and demand.  

 
• Continued Development of Alternative Delivery Methods 
o EMC has been working to develop or help others develop alternative delivery models to improve 

access to Michigan grown crops in under-served neighborhoods, including: 
� Food boxes are delivered to neighborhood drop sites in conjunction with Gleaners Community 

Food Bank and the Greening of Detroit 
� EMC helps community groups establish and retain neighborhood farmers markets 
� EMC operates farm stand locations at places not able to support a farmers market 
� EMC provides logistics support to mobile food truck operators 
� EMC provides logistics support to SEED Wayne’s corner store programs 
� Several of these programs have identified the need for pre-packaged fruit snacks.  Feedback 

from customers indicates a market opportunity for another set of products requiring minimal processing.  
o To assist with the development of these alternative distribution methods and to better connect 

Eastern Market growers with the larger institutional buyers identified above, EMC hired a Wholesale Market 
Coordinator to expedite the flow of Michigan grown crops to these two new markets.  In developing these two 
markets, the Wholesale Market Coordinator will look beyond fresh food products and look for specialty and 
minimally processed products to create more food chain value. 

o During the course of 2011 there has been a coalescing of nine alternative food programs in Detroit, 
established to provide alternate retail models, also known as the Detroit Fresh Food Network (DFFN).  This 
network includes two program categories: Neighborhood Farmer’s Markets and Mobile Markets.  The Mobile 
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Markets, which include the EMC Farm Stand, Peaches and Greens, Fresh Food Share, Up South Foods, and 
Fresh Corner Café, all purchase produce wholesale.  EMC’s Alternate Food Program Coordinator was able to 
quantify all wholesale purchases for the EMC Farm Stand Program, as well as Project Fresh, but the other three 
programs do not have purchase history at the ready. However, it is the aim of EMC and DFFN to aggregate the 
total produce demand and to use that information in order to secure more favorable pricing for the 2012 season.  

o EMC was a community partner in the Detroit Economic Growth Corporation’s (DEGC) Green 
Grocer Project, an initiative to improve access to fresh foods in existing markets within the city.  The pilot grocer 
was Jim Hooks, from Metrofoodland, in Northwest Detroit.  EMC collaborated with the DEGC to create a “Farm 
Stand” setting in a designated area just outside the store.  EMC worked with Eastern Market Produce and 
Metrofoodland to create a supply agreement for Michigan Produce for the Farm Stand.  As this project grows in 
the 2012 season, more work will be done to aggregate and track demand from new participants as well as data 
collection on sales, operational expenses, and revenue.  

o In addition to identifying various buying groups and aggregating demand, EMC is working with 
Local Orbit    http://localorb.it/  to develop customizable online services to connect the various buying groups with 
Michigan growers, producers and processors. This online software provides a suite of management tools and 
customer support that will enable growers, producers and processors the ability to increase sales via a 
streamlined ordering mechanism that’s connected to real time inventory, fulfillment procedures, and a payment 
system.  

� The Local Orbit suite of management tools will be instrumental in future data collection for 
quantities sold and distributed not only to external buying groups, but also for EMC’s Farm Stand Alternate Food 
Program.  

 
Key Learnings/Outcomes 

• There is a processing opportunity to make fresh, locally grown fruits and vegetables ready for student 
consumption in school systems.   

• There is a processing opportunity to have Michigan crops more accessible to school systems if the 
crops can be packaged differently (frozen, size/quantity) to be served at a variety of times throughout 
the year. 

• Large institutions want to source Michigan grown products.  Quantifying their specialty crop 
requirements (type and size) and communicating this demand to growers and processors 1.) Validates 
that demand is real, 2.) Informs crop growing decisions, and 3.) Provides new business/job 
opportunities for processing and distribution. 

• Expanding alternative options for specialty crop delivery to consumers an effective way to improve 
access to healthy food to under-served communities and provides more sales outlets to specialty crop 
growers. 

• Developing tools that connect growers to buyers in an easy, accessible way will help streamline food 
distribution channels. 

 
4.) Establish a Food Processing Council 
EMC took the lead in creating a Food Processing Council to establish a 
producer/processor/distributor relationship to help create a sustainable supply chain that 
supports the regional food system in southeast Michigan.  
 
Key Activities 

• EMC conducted extensive business interviews of the 80 food-related businesses in the Eastern Market 
District as well as with other food businesses that source food from the Wholesale Market at Eastern 
Market to identify specialty crop processors and opportunities for specialty crop processing. 
o Through these interviews, EMC was able to seek out those interested in serving on a Food  

Processing Council.  
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• In September of 2011, EMC partnered with the DEGC, Michigan State University Product Center 
(MSUPC), Michigan Economic Development Corporation (MEDC), Michigan Small Business & 
Technology Center (MSBTC), Michigan Department of Human Services (DHS) and MDARD to create a 
food processing council called the Detroit Ag and Food Business Network (DAFBN).  The mission of 
the network is to connect food business managers and entrepreneurs to the people and the resources 
they need in order to develop and grow their businesses.   
o The kick-off meeting took place on November 3, 2011 and featured a presentation from the 

Director of MDARD, Keith Creagh that highlighted the initiatives underway to support the growth of 
Michigan agriculture and food business sectors.  The collaborative partners introduced themselves 
to the network, explained their respective services, and highlighted success stories of ways their 
services aided in the creation or expansion of a food business.  

o The meeting was well attended with 45 attendees.  Aside from the various government and 
economic growth organizations, the following food businesses were represented:  
 

Detroit Ag and Food Business  Network - Inaugural Meeting Attendees  
Atlas Wholesale Food Company 
Aunt Mid’s 
Avalon Bread 
Bettermade Snack Foods 
Corridor Sausage 
Detroit Institute of Bagels 
Ellis Infinity Beverage Company 
Fresh Corner Café 
Germack Pistachio Co. 
Good People Popcorn 
Hacienda Foods 

Loves Custard Pies 
McClure’s Pickles 
Michigan Box 
Milano Bakery 
National Coney Island Chili Co. 
Pellerito Foods 
PIC Safety 
Roscoe & Horkey Farms 
Royal Town Farmer’s Market 
Uncle Calvin’s Sweet Potato Pie 
 

 
o These attendees, along with additional food processing organizations became the basis for our 

Local Food Processors Directory. (See Attachment: Local_Food_Processors_Directory.pdf in 
Additional Information) 

o The attendees ranged from CEOs of large food processing companies to specialty food 
entrepreneurs. Despite the size of business, concerns were largely the same.  

o An informal survey was conducted with attendees to help guide the collaborating DAFBN partners 
in the planning of future meetings in order to meet the needs of DAFBN members. A more 
comprehensive survey was prepared and will be given to DAFBN members at the next scheduled 
meeting. (See Attachment: Processor Survey.pdf in Additional Information).  

Key Learnings/Outcomes 
o According to the informal survey the attendees took, the top five current barriers to growth are as 

follows:  
� Inaccessibility to capital. 
� Not enough logistical support/resources: transportation, distribution, operations, procurement. 
� Finding a suitable location for production or expansion: city/state regulations, licensing. 
� Inaccessibility to market channels beyond a certain distance.  
� Lack of technical support: production, nutrition labeling, product labeling, IT, packaging.  

o According to the survey, the top five needed services are as follows: 
� Human Resources/Technical Services 
� Loan/Investment Services 
� Marketing Services 
� Economic Development Services 
� Logistic Services 
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o Additionally, informal interviews and assessments with processors and distributors throughout the 
project also revealed these barriers: 
� Many growers are not GAP certified. 
� GAP certification is cost prohibitive. 
� There is inconsistency in crop supply due to seasonality for specific crop production; 

processors need a steady stream of crops to sustain a workforce and offer a consistent 
product. 

� There are not enough mid-scale processors available. 
� Distributors find it inefficient and cost prohibitive to travel to individual farms across multiple 

regions to aggregate crops. 
� Seasonality and crop availability has an impact on organization and segregation of Michigan 

products for Michigan buyers. 
 
5.) Serve as Ombudsman to Obtain Regulatory Approvals and Financial Incentives  
Understanding the various regulatory constraints and financial barriers associated with specialty 
crop processing and distribution is essential for strengthening the sustainability of the supply 
chain.  
 
Key Activities 

• EMC took the lead to: 

o Develop stronger relationships with the Michigan Department of Agriculture, the Michigan 
Agriculture Commission, and the Michigan Economic Development Corporation and to more fully 
understand how the new administration intends to utilize agriculture as an essential piece of its 
state-wide economic development strategy. 

o Develop regional support for specialty crop processing and local food system work and get such 
development at Eastern Market included in Southeast Michigan Council of Government’s Regional 
Economic Development Strategy. 

o Work at the local level to promote food systems work as an important keystone for the city’s 
economic development.  Meetings with the Mayor’s executive team have been held and a sister-
city visit to Torino, Italy with a Mayor-led delegation highlighted contributions from the auto sector, 
university-led tech incubators, and the regional food sectors to that city’s growth and development.  
A follow-up food sector specific exchange between the two cities is in the planning stage. 

o Position itself in the role of Ombudsman within the newly formed DAFBN. EMC, in its unique 
position as the Healthy Food Hub of southeast Michigan and center point of food system economic 
development, will be appropriately assessing the needs of the DAFBN members while continuing 
to work with collaborating state and local government and economic development organizations to 
identify barriers in order to create and/or expand food businesses within the state with a focus on 
the Detroit metro area. 

Key Learnings/Outcomes 
• EMC has begun identifying regulatory barriers to food business expansion in Detroit: 

o Zoning:  Currently the city is not zoned for agriculture in any land use category.  While this is an 
issue facing Detroit city growers, these are “food businesses”, and are cause for concern for both 
economic development and food policy reasons.  The City Planning Commission created an Urban 
Agriculture Work Group to re-write the policy in order to support land acquisition, soil testing, 
sustainability, and small animal livestock while simultaneously addressing taxation issues, and 
local ordinances.  This work has been stalled due to several state and local issues.  However, the 
City Planning Commission and EMC remain committed working on these barriers.  
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o Land-Banking:  Unclear and conflicting property titles, legacy tax bills, and water liens take 
months and months to resolve, creating an incentive for food businesses to look outside city limits 
to suburban environments where these issues are nonexistent.  
� In addition, unregulated property speculators have been able acquire key parcels of land near 

major manufacturing sites that they are unwilling to release unless compensated in amounts 
significantly above appraised value of the property. 

o City of Detroit Property:  It is a lengthy, and time consuming to process Detroit City property.  
o City Ordinances:   

� Diesel Particulate – Anti-Idling Ordinance.  The City of Detroit passed an anti-idling 
ordinance in late 2010. This ordinance states that engine idling is limited to 5 consecutive 
minutes during any 60-minute period for commercial vehicles over 8,500 gross lbs. (class 2b 
and above), but there are some exceptions. Violating the ordinance can result in fines to the 
vehicle operator and/or the vehicle owner.  Business owners are challenged by this ordinance 
due to inconsistent enforcement.  

� Parking Ordinances.  In addition to being inconsistently enforced, oftentimes particular 
ordinances do not support logistical efforts of food businesses in the city.  

o Utilities: Excessive costs for a company trying to obtain a higher pressured gas line (5 psi) to 
support their expanded manufacturing plans, prevented the company from acquiring the added 
pressure (These additional costs were not a factor in other cities.) Although the company was 
offered less costly alternatives, none of them guaranteed the 5 psi required to support their $6 
million dollar expansion.    

 
6.) Develop a Communications and Social Marketing Plan to Connect Producers to 

Buyers/Processors/Distributors 
Our primary focus in this area was to communicate the existence of emerging local markets to 
specialty crop producers and processors/distributors in a way that is credible and believable to 
them. Our key objectives were to place messages in trusted media and further build awareness 
through stakeholders and opinion leaders.  
 
Key Activities 

• Communications plan - (See Attachment: FFN_SpecialtyCrop_CommPlan.pdf in Additional Information) 
• Branded messaging campaign 
• Core series of articles and related content  
• Targeted placement of the series in specialty crop publications 
• Cultivation of media contacts and opinion leaders 
• Public speaking/presentation and other outreach 
• Printed promotional piece and mailing to specialty crop producers 
• Narrated slideshow video to post online and for use in presentations. 

 
What follows are details about our key activities, accomplishments and learnings in this area. 

A Brief Update on Double Up Food Bucks 
FFN’s Double Up Food Bucks program has played a critical role in generating demand for local 
specialty crop products, connecting producers to consumers on a larger scale. In the 2011 
market season, it proved again to be huge incentive to low-income consumers to purchase 
locally grown fruits and vegetables.  
 
Double Up Food Bucks began at five markets in Detroit in September 2009. Since then it has 
expanded throughout Michigan to 54 markets this year, reaching thousands of Michigan 
residents and benefitting hundreds of local farmers with over $1 million in sales from SNAP 
benefits and Double Up Food Bucks. 
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In this market season, FFN generated consumer awareness and promoted locally grown fruits 
and vegetables through a comprehensive communications program in Detroit, Lansing, Grand 
Rapids and Flint: 

• Seventy-five billboards were placed in high-traffic locations in zip codes with high rates of SNAP 
eligibility.  

• Radio advertisements aired on selected FM stations, and in Flint a limited run of television 
commercials aired on Flint One (a Comcast cable station with high local viewership). 

• A mailing coordinated by the Michigan Department of Human Services targeted 210,000 SNAP 
households in Michigan, with three rounds of mailings going to different subsets of households (female 
SNAP recipients with dependents; seniors; disabled recipients). 

• We also developed a DUFB “microsite” (www.doubleupfoodbucks.org) with program information and 
locations, and created a DUFB “hotline” to receive potential customer questions. 

• Coupled with this wide-reaching formal effort, we utilized outreach specialists in Detroit, Grand 
Rapids, and Lansing to coordinate more informal communications with community groups, faith 
communities, and local agencies to distribute posters and flyers. They also spent time at markets 
assisting market staff with explaining the program to new customers (especially at Eastern Market in 
Detroit and the Fulton Street Farmers Market in Grand Rapids, where increases in traffic have been 
significant). 

 
Summary of social media reach: 

• Billboards: 23.9MM impressions to 1.6MM people (424,748 SNAP-eligible) 
• Website: 20.8K people visited the site during the market season 
• Radio: 4,474,000 impressions to 2,599,000 people (837,440 SNAP-eligible) 
• Direct mail: 210,000 postcards delivered directly to SNAP recipient households 

 
Specialty Crop Communications 
To accomplish our communications plan objectives, our work included: 

• Research into the state of local foods for larger-scale wholesale markets in Michigan and regional markets, 
such as Ohio and Illinois. The research involved a scan of industry news and other information and phone 
interviews with specialty crop producers and others in the industry, such as distributors and buyers. 

• Development of stories for publication/materials through in-person visits and interviews with Michigan 
specialty crop producers, processors, and distributors.  

• Identification of the best outlets and messengers for communicating with Michigan specialty crop producers, 
including cultivation of editors and other contacts. 

• Development of a framing message and associated logo and visuals for articles, presentation, printed 
material, and slideshow video. 

• Development of a photo library from the in-person, on-site interviews for art included in logo development, 
article publication, public presentations, and a project brochure and slideshow video. 

• Pursuit of opportunities to publish and present materials and messaging. 
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Research and Development 
The project’s research and development phase covered a number of questions relevant to 
developing credible communications for Michigan specialty crop producers about local food 
market opportunities. Articles were developed with appropriate framing and messages based on 
answers to these questions and examples found in the process.  
 
Our communications team endeavored to learn: 

• What kind of local food production and marketing are Michigan specialty crop producers already doing? 
• What opinions do growers and others have about local food demand and related opportunities? 
• Are supply chains changing to accommodate more local product differentiation in Michigan’s already 

strong specialty crop marketing? 
• Which producers, processors, distributors and buyers are involved and which are getting involved? 
• What do those in the specialty crop industry know, or need to know about developments in local food 

markets? 
• What are the best examples and who are the best messengers for communicating local food 

opportunities to specialty crop growers? 
 
We analyzed resources and interviewed contacts in the research phase, including: 

Specialty crop growers and related businesses (buyers, distributors etc.) 
• Meijer corporate news (“Meijer Increases Purchases from Midwest Farms by 5%,” Aug. 16, 2011)  
• Jean Saunders, Director of Marketing, Chartwells Thompson Hospitality for Chicago Public Schools 
• Harvest Food Group, Chicago 
• Cesar A. Davolina Jr., President, Cristina Foods Inc.  
• Kevin J Piscatello, SYSCO Vice President of Regional Procurement 
• Denis Jennisch, Produce Category Manager, SYSCO Grand Rapids 
• Nancy Geik, Gordons Food Service (MI) 
• Wendy Achatz, Achatz Pies (MI) 
• Michael Rowe, Food Service Director, Bronson Methodist Hospital, Kalamazoo 
• Evan Smith, Cherry Capital Foods, Traverse City MI 
• Crysta Byrd, Food Service, Sparrow Hospital, Lansing 
• Mark DeNato Director of Food Service, Allegiance Health, Jackson 
• Dave Highland, Freshway Foods, Sidney OH 
• Detroit Wholesale, distributors 
• Jim Sattelberg, Thistledown Farms 
• Brad Witek, Bayside Best Bean 
• Lyle Ackerman, Ackerman Marketing, Frankenmuth  
• Adnan Abro, Mike’s Fresh (Detroit grocer) 
• Sam Shina, Apollo Market (Detroit grocer) 
• Erika Block, Local Orbit 
• John Hooper, Four Seasons Produce Cooperative 
• Fresh Solutions Farms, White Pigeon, MI 
• Paul Baumgartner, food service director, Grand Rapids Public Schools 
• JEWEL-OSCO (SuperValu) corporate communications 
• Beverlee DeJonge, President, Michigan United Blueberry Producers 
• Jim Bardenhagen, Michigan specialty crop grower (apples, potatoes) 
• Marta Mittemeiher, MSU Food Service Director 
• Mike Pirrone Produce Co. 
• Above All Produce 
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• Todd Greiner Farms 
• Jerry Malburg, Hart MI (carrots) 
• Pedro Bautistia, Bangor MI (blueberries and Farmers on the Move Cooperative) 

 
Organizations and agencies 

• Mike Hamelin, Vice President Michigan Grocers Association 
• National Restaurant Association (Chef Survey: What’s Hot in 2011)  
• Produce Marketing Association 
• Auday P. Arabo, President & CEO, Associated Food & Petroleum Dealers 
• Perishables Group Fresh Facts (regional market data) 
• Detroit Eastern Market Corporation 
• Benton Harbor Fruit Market 
• National Sustainable Agriculture Coalition 
• Michigan Farm Bureau 
• Great Lakes Fruit, Vegetable, and Farm Market Show (GLEXPO) 
• Colleen Matts, Farm to Cafeteria Outreach Specialist, Mott Group for Sustainable Food Systems at 

MSU 
• Michigan Department of Agriculture & Rural Development administration and business development 

staff (Mike Dibernardo, Linda Jones, Jeanne Hausler, Director Keith Creagh) 
• MSU Product Center staff (Matt Birbeck, Tom Kalchick, Filiberto Villa) 
• Dave Armstrong, CEO, Greenstone Farm Credit Services 
• Denise Donahue, Executive Director, Michigan Apple Commission 
• Rachel Chadderon, Fair Food Network, Double Up Food Bucks 
• Detroit Eastern Market Corp. (Dan Carmody, Christine Quane) 
• Elizabeth Parkinson, Sr. Vice President for Marketing, Michigan Economic Development Corporation 
• Elise Cortine, American Frozen Food Institute 
• Patrick Delaney, United Fresh Produce 
• Heather Garlich, Food Marketing Institute 
• Hillary M. Bisnett, Healthy Food in Health Care Program Director, Ecology Center 
• Joseph Lackey; president IN Grocery and Convenience Store Association 
• Jane Bush, Business Development Specialist, Food System Economic Partnership 
• Ken Meter, Crossroads Resource Center 
• Tyler Smith, account executive, Newall-Klein (Kalamazoo, MI) 
• Agriculture of the Middle (agofthemiddle.org) 
• Joe Colyn, Originz LLC, supply chain specialist, Michigan 
• John Bakker, Executive Director, Michigan Asparagus Advisory Board 
• Mark Thomas, MSU Extension, Kalamazoo County 

 
Articles, publications, and periodicals 

• Wall Street Journal (“Local Grows on Wal-Mart,” August 1, 2011; “How a Grocer Bagged Profits,”  
Aug. 29, 2011) 

• USDA Economic Research Service, “Direct and Intermediated Marketing of Local Foods in the United 
States,” November, 2011. 

• Regional Food Hub research (USDA, Agricultural Marketing Service, and Wallace Center National 
Good Food Network. 

•  “Acreage and Funding Goals for Farmland Preservation in Michigan: Targeting Resiliency, Diversity 
and Flexibility,” (March 2006) by Soji Adelaja, Mary Beth Lake, Manuel Colunga-Garcia, Michael 
Hamm, James Bingen, Stuart Gage, and Martin Heller (Available at the MSU Land Policy Institute, 
landpolicy.msu.edu) 
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• Building Regional Supply Chains, FarmsReach 
• Fruit Growers News 

• Vegetable Growers News 

• Michigan Farm News 

• The Packer 

• Fresh Cut magazine 
• The Produce News 
 

In-person interviews with specialty crop producers and related contacts included visits to the 
following for up-close information and photography: 

• Southeast Michigan’s Muck Valley (Imlay City area) and Macomb County. MSU Extension Educator 
Hannah Stevens organized a daylong tour in August to: 
o Meet specialty crop producers in the Imlay City area, including an introduction to the area’s Muck 

Valley and its regional food history. Contacts included staff at Helena Chemical in Imlay City and 
Rob Rider at Timmer Farms. 

o Tour the Mike Pirrone Produce Company operations and nearby farm with owner Joe Pirrone 
o Interview with George DeBruyn, farm market owner and specialty crop producer in Macomb 

County. The interview took place during an MSU “Twilight” field event there, which afforded the 
opportunity to talk with a number of additional local producers, such as nearby farm market 
operator George VanHoutte. 

• Detroit Eastern Market for an early morning (1 a.m.) look at wholesale produce market operations. In 
addition to interview with manager Christine Quane, the visit included on-site interviews with producers 
and buyers, such as Rob Ruhlig of Ruhlig Farms and buyers for Papa Joe’s Gourmet. 

• Benton Harbor Fruit Market for an early morning (4 a.m.) look at wholesale produce market operations. 
Interviews with market manager Lee Lavanway; growers Fred Koenigshof, Owen Daly and others; 
buyers Matt Selmi, Bill Scheeringa, Barry Patejdl and others; and packer/shipper Above All Produce. 

• Farm visits and interviews in West Michigan with Hart-area growers Todd Greiner Farms and Jerry 
Malburg and son, carrot growers.  

• Pedro Bautista of Bangor, MI, to learn about the new Farmers on the Move cooperative that he and 
neighboring farmers have put together and their local/regional food marketing plans. 

 
Key Learnings/Outcomes 

• The trend toward more local options in food markets is here to stay, particularly the trend’s emphasis on 
certifiable sustainable production and genuinely positive community food security and local economy 
outcomes.  

• Supply chain innovations and investments are growing along with this consumer/buyer interest, such as 
smaller scale regional distributors developing new networks of local farm suppliers.  

• Specialty crop growers are not well informed about some of these developments, such as significant 
university and hospital commitments to sourcing local foods. They are also doubtful that local food will 
amount to much for their operations given hurdles, such as new requirements for third-part food safety 
certification and an aging farm population more interested in winding down than gearing up their 
businesses.  

• Those in the best position to seize new local and regional food opportunities are smaller scale farmers 
interested in growing up to wholesale volumes and mid-scale producers interested in new marketing 
directions. They have the volume, flexibility, and genuine farm stories and local community connections 
that the market wants.  

 
Core Series and Outreach 
Based on research, our team pursued a communications strategy of introducing local and 
regional food markets as opportunities for a specialty crop farm’s future; something to learn 
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about and build into the future. One tactic was to introduce specialty crop audiences to growers 
and others investing in this new local food direction and provide evidence of supply chain 
innovations and related support, such as policy developments. Information and contacts 
collected during the research phase provided the basis for articles and other outreach that 
featured credible messengers and news for building interest in local market developments 
among Michigan specialty crop producers. 
 
In the process, we developed a logo and tagline to capture this messaging. The core series and 
related content were branded under the Turn Up the Volume logo and tagline: Growing 
Opportunities in Local Food. 

• Positioning:  
Turn up the Volume (TUV) is a project to investigate local and regional food market potential for 
Michigan’s specialty crop producers and then communicate the findings to the industry via a series of 
articles and other communications about innovations and investments that are making way for local 
food in wholesale supply chains. 
 
The project aims to build bridges between the demand and supply sides of local food by highlighting the 
increasing number of entrepreneurs and opportunities in the middle. The objective is to provide 
information and connections that can help more entrepreneurs build these opportunities into their 
business futures. 

 

• Logos: 

                  
 
 
 
We identified that Fruit 
Growers News, Vegetable Growers News, and Michigan  
Farm News were top outlets for reaching Michigan specialty crop growers.  We contacted 
editors about the project and a core, branded series of articles in development.  The editors 
were amenable to printing and offered times in their editorial calendars for publication.  
 
Our team produced a core series of articles that 1) introduced the emergence of local and 
regional markets as a growing opportunity for mid-scale specialty crop growers 2) covered 
supply chain innovations and examples and 3) reviewed local, state, and federal policy 
developments to support local and regional market development and benefits to farms. 
 
The Core Series articles included: 

• Financing Measure Could Boost Farm Production in Food Deserts 
(See “Financing measure could boost farm production in food deserts_Fair Food Network”) 

• Cracks in produce supply chain signal local food potential 
(See “Cracks in produce supply chains signal local food potential_Fair Food Network.”) 

• Local demand re-shaping market links from farmer to consumer 
(See “Local demand re-shaping market links from farmer to consumer _ Fair Food Network.”) 

• Public health concerns spur produce market growth 
(See “Public health concerns spur produce-market growth _ Fair Food Network.”) 
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The biweekly tabloid, Michigan Farm News, published the core series in September and 
October, 2011, issues (Sept. 30, Oct. 15, Oct. 30).  The monthly, sister magazines Fruit 
Growers News and Vegetable Growers News began publishing the core series in December 
and will continue publishing monthly in 2012.  
 

 
 
In addition, these branded articles appeared on the National Sustainable Agriculture Coalition 
website. 
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The series was promoted as a Turn Up the Volume collection on the Fair Food Network website 
and through Facebook/Twitter, along with a narrated video using photographs from the project’s 
in-person interviews and tours.  
 
We also developed a photo library from the in-person interviews for art included in logo 
development, article publication, public presentations, and a project brochure and video. 
 

       

     
 
In addition to this content and dissemination, the Turn Up the Volume message and examples 
was brought to specialty crop audiences through the following: 
Presentation for Michigan Commodity Association executives at Greenstone Farm Credit 
Services in Lansing, October 18, 2011 

• Presentation for the Michigan Agriculture Commission in Lansing, November 9, 2011 
• Presentation of materials and interaction with specialty crop growers through a booth at the December 

6-8 Great Lakes Fruit, Vegetable, and Farm Market Expo (GLEXPO).  
• See “FFN_Presentation_MICommodExec.”  

 
Print Piece and Feedback 
Prior to Great Lakes Fruit, Vegetable, and Farm Market Expo 
(GLEXPO), our team produced a print piece for general outreach use 
and mailing to specialty crop growers across Michigan.  Through 
GLEXPO sponsors - the Michigan State Horticultural Society and the 
Michigan Vegetable Council - the project was able to utilize a mailing 
list of 1,603 Michigan fruit and vegetable 
growers (previous GLEXPO attendees)  
 
In addition to the Turn Up the Volume 
message and examples, the mailer included 
contact information and actionable steps 
producers could use. The “go-to” list in the 
mailer included contacts for farm-to-school and 
farm-to-hospital marketing, as well as contacts 
for a number of regional food hubs in existence 
or development in Michigan. 
 
Growers received the mailing just prior to 
attending GLEXPO.  A number of them 
stopped by the project’s GLEXPO booth who 
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reported that the news of growth in local and regional markets was encouraging to them and 
that specific examples in the articles were helpful.  
 
7.) Identify Changes Needed in the Supply Chain 
Our work throughout the project enabled us to garner insight into the barriers and opportunities 
facing the specialty crop supply chain.  We were able identify actionable recommendations for 
developing a sustainable local food supply chain through a continuous working relationship 
between growers, processors, distributors and buyers.  Our ideas and recommendations include 
the following: 
 

• More reliable communication to growers about specialty crop demand and trends. 
o Commitment to gather this information annually and publicize and disseminate it 

to growers. 
o Local extension agents, such as MSU, serve as a resource for trend 

communication. 
• More research in season extension and hoop house technology. 
• More investment in infrastructure/food storage capacity to accommodate season 

extension. 
• Tax breaks, financial incentives, or other alternatives to offset the cost of GAP 

certification. 
• Increased access to capital for new farmers, processors, and aggregation facilities. 
• Review of city/state regulations and licensing to enable easier business expansion. 
• Increased technical support for nutrition labeling, product labeling, and packaging. 
• Increased support in the following services: 

o Human Resources / Technical 
o Loan/Investment 
o Marketing 
o Economic Development 
o Logistics 

• Development of B2B networks to spur new business development, networking, and 
sharing. 

• Development of food hubs: 
o Increased investment in new food hub ventures. 
o Increased aggregation of supply into food hubs, making processing, packing, and 

distribution easier. 
o Creation of new tools that connect growers to hubs to distributors that can aid 

buyers in ordering/acquiring Michigan grown produce. 
o Creation of a Food Hub Network to manage the overall process. 

 
LESSONS LEARNED 
The demand for locally-grown specialty crops (fruits and vegetables) is strong and increasing. 
*Many (but not all) wholesalers and retailers who are interested in increasing their supply of 
locally grown fruits and vegetables have difficulty locating supply in a convenient manner. 
*Many organizations previously not focused on local and regional food are now taking notice of 
this expanding opportunity. 
*The trade press for specialty crop growers has an especially keen interest in information and 
articles on this aspect of the market. 
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BENEFICIARIES 
The immediate beneficiaries of this project include: 
61,260 new and existing growers eager to seize emerging market opportunities for their 
specialty crops.  This includes: 

• 4,000 Great Lakes Fruit, Vegetable and Farm Market EXPO attendees 
• 1,603 recipients of the TUV mailing to the Expo mailing list 

o The mailer included contact information and actionable steps producers could 
use. The “go-to” list in the mailer included contacts for farm-to-school and farm-
to-hospital marketing, as well as contacts for a number of regional food hubs in 
existence or development in Michigan. 

• 55,657 magazine subscribers (Combined: Michigan Farm News, Fruit Growers News, 
Vegetable Growers News) 

o Reach included 7 articles* published in these magazines: 6 in MI Farm News and 
3 and 4 in each of FGN and VGN. 

o *We produced a core series of articles that 1) introduced the emergence of local 
and regional markets as a growing opportunity for mid-scale specialty crop 
growers 2) covered supply chain innovations and examples and 3) reviewed 
local, state, and federal policy developments to support local and regional market 
development and benefits to farms. 

 
In addition, the series was promoted as a Turn Up the Volume collection on the Fair Food 
Network website and through Facebook/Twitter, along with a narrated video using photographs 
from the project’s in-person interviews and tours.  This informed a broader audience of the 
issues and innovations in local and regional market development.  

• Businesses in southeast Michigan who are interested in marketing locally-grown 
specialty crops.  

o According to the Eastern Market Corporation, there is the potential to add 250 jobs to 
the local economy and help retain 500 jobs through expansion of existing processor 
operations and the creation of new ventures for specialty crop production.  With the 
expansion of one existing processor/distributor or the creation of one new venture, 
there could be new investment of up to $5.5 million into the local economy.  The 
industry impact would be experienced through retention of more existing growers, 
recruitment of new growers eager to take advantage of emerging opportunities, 
expansion of value added outlets for Michigan grown crops, and the reinforcement of 
Eastern Market as a local food system hub.  Currently, there are approximately 50 
larger growers with multi-level sales outlets that would benefit immediately from 
developing new sales channels.  

o A more effective distribution system will also enhance the ability of the supply chain 
to deliver wholesome food products to areas of the Detroit market that currently have 
limited access to such products.  Each year, the SNAP food assistance program 
distributes nearly $450 million in food assistance benefits to Detroit residents.  Our 
Double Value Coupon pilot project conducted by FFN in 2009 showed a 30% 
increase in sales of Michigan-grown fruits and vegetables at participating farmers’ 
markets in five urban markets in Detroit, spotlighting the pent-up demand for fresh, 
healthy food.  Clearly, the potential for cultivating a locally grown specialty crop food 
economy in Detroit and SEMI is enormous. 
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The long-term beneficiaries would include: 

• Specialty crop growers who would benefit from the local foods momentum 
• Current and new employees of projected processing facilities 
• Children of DPS 
• Thousands of Bridge Card holders 
• Citizens of Michigan who would be consuming local produce at the schools, 

institutions, stores, restaurants, and homes. We anticipate the following numbers of 
people have been or will be affected:  
o More than 50 growers 
o 1,000 employees of new and existing ventures 
o 75,000 DPS students 
o 485,021 people in Wayne County alone who are on food assistance 
o A wide variety of consumers at Michigan stores and restaurants 

 
LESSONS LEARNED 

• The trend toward more local options in food markets is here to stay, particularly the 
trend’s emphasis on certifiable sustainable production and genuinely positive 
community food security and local economy outcomes.  

• Supply chain innovations and investments are growing along with this 
consumer/buyer interest, such as smaller scale regional distributors developing new 
networks of local farm suppliers.  

• Specialty crop growers are not well informed about some of these developments, 
such as significant university and hospital commitments to sourcing local foods.  
They are also doubtful that local food will amount to much for their operations given 
hurdles, such as new requirements for third-part food safety certification and an 
aging farm population more interested in winding down than gearing up their 
businesses.  

• Those in the best position to seize new local and regional food opportunities are 
smaller scale farmers interested in growing up to wholesale volumes and mid-scale 
producers interested in new marketing directions.  They have the volume, flexibility, 
and genuine farm stories and local community connections that the market wants.  

 
CONTACT PERSON 
Oran B. Hesterman, President and CEO 
(734) 213-3999 x 201 
ohesterman@fairfoodnetwork.org. 
 
ADDITIONAL INFORMATION 
The following is a list of separate attachments related to this report that presents results of some 
of our work and materials that were created during the process.  They are located on the 
MDARD Specialty Crop Block page:  http://www.michigan.gov/mdard/0,4610,7-125-
1568_51684_58775---,00.html 
 

• FFN_Roster of Local-Regional Growers.pdf :  
• FFN_Baseline Survey_Local-Niche Buyers.pdf     
• FFN_Local-Niche Buyer_SurveyResults.pdf  

http://www.michigan.gov/documents/mdard/SCBG_Fair_Food_Network_3_Local-
Niche_Buyer_SurveyResults_388626_7.pdf 
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• Metro_Detroit_Institutional_Food_Buyers_Survey.pdf:  
http://www.michigan.gov/documents/mdard/Metro_Detroit_Institutional_Food_Buyers
_Survey_406809_7.pdf 

• FFN_Local_Food_Processors_Directory.pdf  
• Processor Survey.pdf:   
• FFN_SpecialCrop_CommPlan.pdf:  h 
• FFN_Presentation_MICommodExec.pdf     
• FFN_Roster of Local-Niche-Institutional Buyers Network 5 Roster.pdf:  

http://www.michigan.gov/documents/mdard/SCBG_Fair_Food_Network_5_Roster_of
_Local-Niche-Institutional_Buyers_396717_7.pdf 

 
 
 
 
PROJECT TITLE 
Cherry Marketing Institute - RED RECOVERY:  Cherry Conversations Powered by Digital 
Storytellers - FINAL 
 
PROJECT SUMMARY 
By leveraging and deploying our strong base of advocates (health/fitness/industry focused) as 
our Red Recovery Digital Storytellers, coupled with support from digital tools and unique 
partnerships, we were able to break through the relevant conversations to position cherries as 
the recovery Super Fruit.  We engaged consumers and potential business-to-business 
customers in real-time with the end goal of increased usage and increased demand for the crop. 
 
Social media is now considered a mainstream way to share and receive information about 
health, wellness and food, funding for this project helped support Michigan tart cherries’ 
expanded presence in the digital space, reaching media, consumers, influencers and industry 
decisions makers in order to remain competitive. 
 
This project built upon funds granted in 2009-2010 to help Cherry Marketing Institute launch a 
robust social media plan aimed at building a network of tart cherry advocates and engaging and 
educating them via specific online tools and offline sessions.  The previous project: 

• Strengthened cherries’ share of voice position versus specialty fruit crops from other 
states.  (This was measured by Radian6, an online social media engagement and 
tracking resource). 

• Strongly positioned cherries as a Super Fruit based on a growing body of science, 
directly in line with health and food trends. 

• Had a positive influence on consumer behavior as evidenced by monitoring the content 
of conversation. 

 
In summary, this grant allowed us to turn our advocates into active storytellers to tell our 
ingredient story to relevant audiences online, fueling awareness and usage, with the end goal to 
move more Michigan cherry crop. 
 
PROJECT APPROACH 
Red Recovery is a phrase created by CMI and refers to the unique anti-inflammatory profile of 
tart cherries that may aid muscle recovery and reduce oxidative stress in athletes.  The Red 
Recovery Routine is a tool created by CMI and sports dietitian Leslie Bonci to help athletes 
manage and minimize their pain by teaching them, how to incorporate cherries pre-exercise, 
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during exercise and post exercise to get the most pain-fighting benefits and ultimately speed up 
their muscle recovery. 
 
We deployed our Red Recovery advocates to serve as digital storytellers via the following 
targeted activations: 
 
Participated in four Local Marathons with Powered by Red Advocates - CMI provided 
sponsorship to multiple runners who included tart cherries juice as part of their recovery routine  
in the Boston, Los Angeles, New York and D.C. marathons.  These specific runners were 
outfitted with Cherries-branded running gear, tart cherry products and the Red Recovery 
Routine.  Each ran the race in their cherries gear and blogged about their experience training 
with tart cherries as well as how they felt post-race after following the Red Recovery Routine.  In 
turn, they became Red Recovery advocates as they shared their experiences in social media.  
To highlight, the Los Angeles “Powered by Red” runners included former reality TV star 
Courtney Rainville of NBC’s the Biggest Loser and elite ultra-marathoner Kim Mueller.  In 
addition to sponsoring runners in key markets, CMI partnered with sports dietitian Tara 
Mardigan at the Boston Marathon to participate in the speaker series at the marathon expo. 
Madigan presented her lecture “The Runners Diet:  Fight Inflammation with your Fork” in which 
she advocated that runners should upgrade their eating habits by including tart cherries for 
improved performance and health. 
 

o Leveraged both runners and sports dietitians in each market (Chicago, New York, 
Los Angeles and Boston) to promote the Red Recovery Routine and importance of 
choosing tart cherries as part of the training diet to maximize post-exercise recovery 

� Sample tweets: 
• Los Angeles Runner Hollie Self: “Putting tart cherries on my oatmeal this 

AM as part of #RedRecovery routine I’m using for the @lamarathon” 
• Los Angeles Sports Dietitian Alyse Levine, RD: “Hey LA, as you’re 

gearing up for the LA Marathon, try cherry juice to help manage post-race 
pain” 

 
o Generated video testimonials of runner and RD advocates on how they train with tart 

cherries, and posted to choosecherries.com 
http://choosecherries.com/health/poweredByRedAdvocates.aspx) and Choose 
Cherries YouTube channel, promoted through CMI social channels.  

� Total of 1,364 views since launch of videos 
 
• Engaged Food Blogger and Industry Advocates Online to Drive First-Ever 

ChooseCherries.com Recipe Contest 
o Generated 152 contest entries and 33,000 social media engagements in just two 

weeks 
o Worked with three food and fitness blogger advocates to host Cherry Red Cookware 

giveaways on their blogs, which generated more than 200 comments! 
o Leveraged advocate Dr. Wendy Bazilian and Matt Armendariz (MattBites.com) as 

judges who also posted to their social channels 
o Partnered with Research Chefs Association to distribute information in their Insider 

e-newsletter (reaches 2,000 chefs/R&D) and on their Website (received 100,000 
views per month), and for added value, they also distributed a dedicated e-mail to 
their student membership of 400 to help drive up our student entries  
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o Aggressively reached out to food, contest and industry/culinary media, as well as 
promoted via our social channels.  Key outlets posted our contest information, 
including Chef and Plate Magazines 

o Distributed information to local cooking schools, and also reached them via 
Facebook 

o Generated NEW food industry followers on Twitter, including @FoodProcessing, 
@PreparedFoods, and @FoodProductDsn 
 

Elevated Cherries’ Unique Recovery Benefit during National Runners Month with Strategic 
Digital and Media Partnerships - During the month of May 2012, CMI partnered with 
MapMyFitness.com to be featured in their workout completion mobile application.  Subscribers 
use the application to track their activity during a workout, and after the workout they are shown 
a results screen.  As a component of our partnership, after the results screen was displayed, 
subscribers were prompted with a custom banner that encouraged them to visit 
ChooseCherries.com to learn how to incorporate the Red Recovery Routine into their workout.  
More than 437K athletes engaged with this mobile interstitial.  Additionally, the partnership with 
MapMyFitness provided CMI with a branded dedicated e-blast to their distribution list of more 
than 150,000 contacts. 
 
Additionally in May, CMI employed the help of registered dietitian Rebecca Scritchfield to host a 
live “Twitter chat” in anticipation of our sponsorship at the Denver Health and Fitness bloggers 
conference in Denver, CO.  More than 70 individuals participated in an hour-long conversation 
surrounding tart cherries’ pain relief benefits and how the Red Recovery Routine can be a 
helpful solution to managing post-workout pain.  As our “nutrition expert,” Rebecca chatted up 
the many benefits of tart cherries and also pre-scheduled one-on-one Recovery consultations 
for attendees of the blogger conference. 
 
Finally, May 2012 also kicked off our Facebook Ad campaign.  A series of custom micro-Ads on 
Facebook were optimized so that they targeted people who had an interest in or “liked” other 
Super Fruits/juices.  

o Hosted Running Red #RedRecovery Twitter party with registered dietitian Rebecca 
Scritchfield 

� Generated more than 700 social media engagements, and nearly 800,000 
social media impressions.  Some of the comments included: 

• @ Bobisyellow I've had arthritis for 10 years and never knew about cherries 
#MeFirst and #RedRecovery 

• @Soulfliesfree @ScritchfieldRD @ChooseCherries reduces post exercise 
muscle soreness #redrecovery 

• @MarkCristy3378 @ScritchfieldRD Food always makes me feel 
better....dried cherries sound delicious!!! #redrecovery 

• @Pittsbrgh24 RT@ScritchfieldRD: Q3: within 60 mins before the workout, go 
for simple carbs.  The tart cherry juice is great because it carbs and water 
#redrecovery 

o Official Red Recovery sponsor of Fitbloggin’ 2011 Conference (Baltimore, MD) 
� 15+ blog posts from onsite bloggers who loved the taste and health benefit s 

of tart cherries 
� Rebecca Scritchfield filmed a testimonial from the Cherries booth, 144 views 

to-date http://www.youtube.com/watch?v=AlyBvYhaets 
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o Partnered with MapMyRun.com to distribute a dedicated eblast to their 65,000 
runners nationwide regarding cherries’ recovery benefits.  Also distributed an eblast 
to more than 550 socially-active runners we’ve connected with at marathons to-date 

o Featured tart cherries in 10 TV segments executed by local dietitians, including the 
Daily Buzz, which airs in more than 170 TV markets across the country – five in 
Michigan: Traverse City, Alpena, Flint, Lansing and Marquette 

o Engaged online runners by posting key recovery coverage from targeted pitching 
efforts, including Dr. Oz blog post, Self Magazine and AARP Magazine 
 

• Hosted Two Social Media Sessions for Cherry Industry Members in Michigan 
o Note:  This approach shifted as we got closer to the in-person sessions as it was 

tough for industry members to give up a full day of work.  Instead, we turned this into 
a one-day Webinar, which offered a convenient alternative and allowed the industry 
to participate from the convenience of their home or office and not give up a full day 
to travel, etc.  

o 30 industry members participated in the Webinar from a variety of companies 
including Cherry Central, Traverse Bay Farms, Pinnacle Foods, and Shoreline Fruit 
among others, almost DOUBLE the number we had at our first in-person session 
back in 2010 

o All participants were highly engaged, and mainly interested in Facebook and Twitter 
as a forum for their business.  

� We got a sense that Facebook was still unchartered territory for most of the 
attendees, from how to use on a personal level to how it applies to their 
business.  

� Most of the inquiries from Facebook and Twitter were related to actual 
functionalities and privacy concerns.  

o 1 participant – UpickCherries – launched their Twitter handle following the Webinar: 
http://twitter.com/upickcherries 

 
GOALS AND OUTCOMES ACHIEVED 
• GOAL:  Keep cherries in the top three share of voice ranking, as it relates to health-related 

super fruit conversations/dialogue 
• RESULT: 

o Tart cherries ranked 5th for the year, but were neck-in-neck with grapes and 
cranberries.  Overall, it’s a volatile environment that is constantly changing pending 
new product release, targeted partnerships, targeted digital efforts, etc. 

o However, because of our targeted recovery efforts, when looking at health-related 
conversations specific to tart cherries, recovery chatter saw a 45% increase! 

• GOAL:  Broaden our consumer appeal by influencing and engaging a wider audience, 
including trade media and food industry targets who converse in the digital space 

• RESULT: 
o We were really able to leverage/incorporate trade media and food industry targets as 

part of our recipe contest effort, specifically partnering with Research Chefs 
Association, and getting key industry outlets to post our information on their channels 

o We also generated NEW food industry followers on Twitter, including 
@FoodProcessing, @PreparedFoods, and @FoodProductDsn 

o And, of course, we helped key industry members use Facebook and Twitter as a 
forum for their business, providing them with the tools and knowledge to launch their 
social channels  
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• GOAL: Influence consumer behavior as tracked by engagement metrics: 
• RESULT: 

o 1,782 Retweets @choosecherries or via digital storyteller tweets  
o Total of 1364 views to Red Recovery testimonials at choosecherries.com 
o 87 Positive comments on ChoosesCherries Facebook page 
o 475 of “Likes” to posts on ChooseCherries Facebook page 
o Generated a 16% increase in Twitter followers, 51 percent increase in Facebook 

fans, and 54 percent increase in YouTube views 
o More than 4,500 downloads of the Red Recovery Routine at choosecherries.com 

(more than double the 2,000 downloads in 2010) and also doubled downloads of the 
Cherry Nutrition Report from 500 to 1,000 

 
• Online conversations are influencing offline behavior (purchase) 

o Actual conversation stream on Twitter around the Chicago Marathon: 
� @Chanthana:  Find me at the @choosecherries booth #587 @ Chicago 

marathon expo 
� @Bgervias:  @Chanthana, where do you find your @choosecherries? 
� @Chanthana:  Try Whole Foods and Trader Joes for dried cherries.  Jewel 

has tart cherry juice 
BENEFICIARIES 
Michigan Tart Cherry industry. 
 
LESSONS LEARNED 
Engaging digital storytellers is an efficient and effective way to maximize awareness and 
conversations around tart cherries’ unique recovery benefit and build a community that truly 
believes in tart cherries.  Users in the digital world have been very responsive to the health 
messaging of tart cherries when championed by trusted voices (influencers) and supported with 
credible research. 
 
On a more specific note relating to the Social Media Webinar, given the participants were so 
receptive to Facebook and Twitter, we’d recommend that future trainings devote the same 
amount of time to just going through Facebook and Twitter, taking an even deeper dive.  If 
possible, a live hands-on demo/set-up of their pages would benefit this audience so we can 
troubleshoot immediately on-screen with them.  Additionally, we recommend a follow-up training 
on Engagement 101 – a walk-through of content writing and two-way engagement on both 
Facebook and Twitter after they’ve created their pages to increase the reach on these 
platforms. 
 
CONTACT PERSON 
Philip J. Korson II, President, CMI 
Phone: 517-669-4264 
pkorson@aol.com 
 
ADDITIONAL INFORMATION 
Video testimonies link:  Powered By Red Advocates - 
http://choosecherries.com/health/poweredByRedAdvocates.aspx  
 


