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What is the problem?

“Other than rainfall, deer are the single largest yield-limiting factor on 
our farm.” 

–John Bruning, Eastern Shore Farmer



What are forage soybeans?

• In the 1870s … farmers began to plant 
soybeans as forage for livestock. 

• ~1900, USDA was testing and encouraging 
farmers to plant them as animal feed

• Forage was predominant use of soybeans 
until WWII – production shifted to the 
beans and soybean meal.

Source: NC Soybean Producer’s Association

• Late 1990s, 3 varieties of forage soybean, 
derry, donegal and tyrone, were developed 
and released by USDA ARS in Maryland. 

Source: Michigan State University



Forage soybeans 
• Big Fellow Group 7 Forage

• GT1 Brier Ridge; Group 4.7 Forage; La Crosse Seed

• Biologic Group 6 Forage

• Eagle Seed “Multimax” Mix



Goal of study

Evaluate:

• Deer preference for different soybean varieties

• Soybean plant response to grazing
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Field selection



Variety trial

Forage soybeans:

• White: Big Fellow Group 7 Forage

• Blue: GT1 Brier Ridge; Group 4.7 Forage; La Crosse Seed

• Pink: Biologic Group 6 Forage (brown bag; R13-2423RR)

• Green: Eagle Seed Multimax Mix

Conventional soybeans:

• Yellow: Pioneer Group 3.1 (Brand P31T64E, Var. 86160724)

• Orange: Pioneer Group 5.3 (Brand P53T90E, Var. 5PQYD12)

• Red = Dynagrow Group 7.2 (Brand S72XT80, Var. 01073480)

280’ 

18.6’ strips x 15 strips = 
280 feet

Rep 
1 

Rep 
3Planting date May 20, 2021



Cameras to quantify deer activity and grazing 











Not just deer

Gareth Rasberry



Drone imagery

8-23-21
7-14-21

7-20-21







Harvest 



Analysis and Results 

• Biomass

• Camera trap data

• Yield

• Economics



Results: Biomass



Biomass inside and outside exclosures –
moderate grazing



Biomass results
moderate deer grazing (left), extreme grazing (right half)



Results: Deer Activity & Grazing



Grazing…



Photos of Deer grazing by variety

• 3 nights accounts 
for 48% of grazing 
activity

• Suggestive shifting 
preferences to later 
varieties later in 
season



Results: Yield



Yield map C8C9



Yield data

Group 7
(later)

Group 6 Group 4.7

Forage 
soybeans

Conventional

Group 3.1
(earliest)

Group 5.3

Variety Yield (bu/acre)

Pioneer5.3 54.1

GT1 Brier Ridge (forage) 53.5

Pioneer3.1 52.2

Biologic (forage) 49.0

Big Fellow (forage) 36.4



Soybean herbivory
and yield reductions



Yield summaries

Variety meanyield both fields Group

Pioneer5.3 53.0 5.3
GT1 Brier Ridge 50.3 4.7

Pioneer3.1 48.1 3.1
Biologic 46.5 6.0

Dynagrow7.2 46.2 7.2
Multimax 36.1 mix

Big Fellow 35.9 7.0

Variety C89 E5 Difference Group
Pioneer5.3 54.1 52.1 2.0 5.3

GT1 Brier Ridge 53.5 47.7 5.8 4.7

Dynagrow7.2 NA 46.2 7.2
Pioneer3.1 52.2 44.8 7.4 3.1

Biologic 49.0 44.4 4.6 6.0
Multimax NA 36.1 mix

Big Fellow 36.4 35.5 1.0 7.0



Results: Economic case study



Economic case study
• Acres: 33.72

• Yield in 2021: 581 bushels

• Yield/Acre: 17.2

• Exclosure average yield: 51.1 bushels/acre

• Price/bushel: $12.5

• Gross income:  $7,267

• Gross income based on deer exclosures: $21,550

66% yield and income loss

However: may have reduced damage in 
neighboring farms.



Conclusions



Conclusions & next steps

• Biomass:  Moderate deer grazing seemed to increase biomass of 
plants in many cases
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Conclusions & next steps

• Biomass:  Moderate deer grazing actually increased biomass of plants 
in many cases

• Deer Activity & Variety Preference: Spikes in grazing.  some initial 
evidence of shifting preferences for varieties based on their maturity 
date. 

• Yield – Some forage varieties better than others, even offer better 
yields than conventional. However, later varieties may divert deer in 
key times.
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Future work

• Implement in context of field buffers.  Need long history of yield data.

• Evaluate efficacy of planting into green cover crops to reduce seedling 
mortality in first few weeks of growth

• Also – better quantify landowner research and education needs 
related to wildlife 



Seeking feedback on survey of landowners

• Last wildlife damage survey was 
in 2012



Thank you. 

How did I do? 

Your feedback helps me improve 
my research and presentations.

• https://go.umd.edu/ENRTEACH

Contact: Luke Macaulay
lukemac@umd.edu



Forage analysis
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Chart Title

EDAMAME BIG FELLOW GROUP 7 MULTIMAX GROUP 5.7 BRIER RIDGE GROUP 4.7

BIOLOGIC GROUP 6 PIONEER GROUP 3.1 PIONEER GROUP 5.3 DYNAGROW GROUP 7.2


