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Introduction and Rationale 
 

A warm spring followed by 
late frosts decimated Michigan’s 
tree fruit crop in 2012.  This 
weather pattern may become 
more frequent under climate 
change, which would increase 
fruit growers’ risk. Additional 
risks faced by other Midwest 
specialty crop producers are not 
well understood. This research is 
a preliminary investigation into 
what specialty crop growers 
perceive to be their biggest 
upcoming challenges under 
climate change, which can be 
used to inform both future survey 
development and other 
extension research. 

Experimental Procedure  
 

• Twenty-five participants at a 
meeting in Toledo (growers, 
researchers, industry 
representatives) brainstormed 
concerns for climate change 
impact on specialty crop 
agriculture in the Midwest.  85 
statements/concerns were 
collected overall. 
 

• Participants grouped the 
statements by conceptual 
similarity and also ranked the 
importance of each statement.   

 

• Each participant asked their 
grower contacts to also complete 
the grouping and ranking 
activities.   
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Conclusions  

Growers’ greatest concerns from 
climate change addressed 
changes in pest pressures, farm 
economic stability, and 
agriculture as a livelihood. 

 

Results and Discussion 
 

 

• Grouping data from only the grower  
 participants (N = 19) were used to  
 generate a point map through  
 multi-dimensional scaling.   
 

• Each point on the map represents a  
• unique statement/concern.   

 

• Statements close together were more  
 likely to have been grouped together  
 by participants. 

 

• Hierarchical cluster analysis of point map produced the below polygons. 
 

• Polygons represent conceptual groupings of the 85 statements.   
 

• The clusters with higher ranked statements are depicted with more layers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Recommendations  

• Conduct a random-sample survey 
of specialty crop producers across 
the Midwest to gain better 
understanding of research needs.   

• Build university and industry 
partnerships to improve Midwest 
production systems’ resilience. 

• Use the identified priorities to 
develop a Midwest region-wide plan 
of work to guide programming.   

 

  

  

  

  

  

  

  

  

  
  

Human and  
Social Systems 

  
Markets and  
Marketing 

  
New Opportunities  
and Research 

  

Weather Impact  
on Crops 

  
Pest & Disease 

  Water and other  
Environmental Concerns 

  Crop Production  
Management 

  
Farm/Household  
Economic  
Sustainability 

  
Farming/ 
Agriculture  
as  a Livelihood 

This research, North Central Fruit, Vegetable and 
Wine Growers’ Assessment of Soil and Water 

Vulnerability Under Changing Climate Conditions 
and Extreme Weather Events, is funded by USDA-

Agricultural Research Service (ARS) Midwest 
Climate Hub.   

Concept Map from Grower Data:  N = 19 
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Introduction and Rationale



A warm spring followed by late frosts decimated Michigan’s tree fruit crop in 2012.  This weather pattern may become more frequent under climate change, which would increase fruit growers’ risk. Additional risks faced by other Midwest specialty crop producers are not well understood. This research is a preliminary investigation into what specialty crop growers perceive to be their biggest upcoming challenges under climate change, which can be used to inform both future survey development and other extension research.

Experimental Procedure 



Twenty-five participants at a meeting in Toledo (growers, researchers, industry representatives) brainstormed concerns for climate change impact on specialty crop agriculture in the Midwest.  85 statements/concerns were collected overall.



Participants grouped the statements by conceptual similarity and also ranked the importance of each statement.  



Each participant asked their grower contacts to also complete the grouping and ranking activities.  
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Conclusions 

Growers’ greatest concerns from climate change addressed changes in pest pressures, farm economic stability, and agriculture as a livelihood.



Results and Discussion





Grouping data from only the grower 

	participants (N = 19) were used to 

	generate a point map through 

	multi-dimensional scaling.  



Each point on the map represents a 

unique statement/concern.  



Statements close together were more 

	likely to have been grouped together 

	by participants.



Hierarchical cluster analysis of point map produced the below polygons.



Polygons represent conceptual groupings of the 85 statements.  



The clusters with higher ranked statements are depicted with more layers.































Recommendations 

Conduct a random-sample survey of specialty crop producers across the Midwest to gain better understanding of research needs.  

Build university and industry partnerships to improve Midwest production systems’ resilience.

Use the identified priorities to develop a Midwest region-wide plan of work to guide programming.  
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Concept Map from Grower Data:  N = 19
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Sustainable agriculture can be described in many ways — satisfying the
food and income requirements of farmers, providing people with a healthy
and affordable diet, protecting environmental quality and human health, and
contributing to the vitality of rural and urban communities. If you are already
part of the expanding world of sustainable agriculture or are thinking of
steering your career toward this exciting, interdisciplinary field, we think our
program will serve your needs.

The Graduate Program in Sustainable Agriculture at lowa State University
builds on a solid foundation of agricultural science and provides students
opportunities to cross traditional disciplinary boundaries. Our program was
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