
Drought Resilience in 

Michigan Dry Beans

James DeDecker, Jim Kelly, Andrew Wiersma
MSU Upper Peninsula Research and Extension Center

dedecke5@msu.edu

mailto:dedecke5@msu.edu


Overview

• Climate Change Primer

• Precipitation and Drought

• PRI Drought Resilience 

Project

• GLISA Climate Impact 

Scenarios Project
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Human Impact: Greenhouse Gases



Temperature 2070-2099
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Global Warming

• Increase in the average 
temperature due to increased 
concentrations of greenhouse 
gases in the atmosphere. 

Climate Change

• Changes in climate variables 
such as precipitation, snow, and 
wind patterns, sea level, 
extreme events in addition to 
temperature changes.



Precipitation 2070-2099

(Hayhoe et al., 2010)



Projected Changes in Daily Precipitation
2081-2100 vs. 1981-2000





• Temperature

• Precipitation

• Extreme events

• Cloud cover

• Carbon dioxide 
levels

((Tubiello et al. 2007))

• Planting and 
harvest times

• Plant growth and 
development

• Weed, disease, & 
insect outbreaks

• Water quantity   
and quality

• Irrigation needs

How can climate change impact growers?



Adaptation for MI Dry Beans

 An already resilient crop

 Flexible growth habit

 Fixes atmospheric N

 Benefits from CO2 enrichment

 Adaptation to drought

 Beed new tolerant cultivars

 Plant earlier in the year

 Improve irrigation 

 Move production northward



Objectives

1. Investigate drought tolerance of dry bean 

cultivars adapted to organic production in 

Michigan, including N fixation and yield

2. Share climate data, projections and research 

results with Michigan dry bean producers

3. Gather grower and expert input to improve 

understanding of potential risks and benefits of 

climate change in MI dry bean systems
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Methods

• Two locations in Chatham and East Lansing, MI

• 4 dry bean varieties, including R-99 a                         
non-nodulating mutant

• Planted June 11 (UP) and June 20 (EL)                            
at 120,000 seeds/acre

• Plots 25’ long with 14” (UP) and 30” (EL) row spacing

• No N fertilizer applied, only K and S

• Rainout shelters installed R1-R2 over half of each plot

• Precipitation and soil moisture monitored weekly
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2019 Precipitation vs. Normal
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June August September
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25

85% Avg. Light Transmission
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28

49% Avg. Reduction in Precipitation
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58% Avg. Reduction in Precipitation
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50% Reduction in Total Precipitation
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53% Reduction in Total Precipitation
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Stress

15% Avg. Reduction in Soil Moisture

Wilting Point
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25% Avg. Reduction in Soil Moisture

Stress

Wilting Point



Dry Bean Yield by Variety at Chatham, MI
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Dry Bean Yield by Variety at East Lansing, MI
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Dry Bean Yield by Treatment at Chatham, MI
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Dry Bean Yield by Treatment at East Lansing, MI
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Conclusions and Next Steps

• Achieving controlled soil moisture conditions is 

challenging with static rainout shelters, no irrigation

• N fixation is important for yield, esp. in organic

• Of the four varieties, Rosetta yield was least 

affected by drought

• Still analyzing effect of treatment on maturity, height, 

N fixation and seed microbiome

• Opportunities for northward expansion of MI dry 

bean production exist

• GLISA dry bean climate impact scenarios project
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GLISA Climate Impact Scenarios

39



Acknowldegements

• MSU Plant Resilience Institute

• Jim Kelly and Andrew Wiersma

• Chris Kapp and Evan Wright

• Joe Charlebois, Andy Bahrman, Allison Stawara

• Erin Burns

• GLISA

40


