


• Agronomists at land-grant institutions across 
the US delivering soybean Best Management 
Practices

• Summarize existing and ongoing QSSB-
supported soybean checkoff research

• Collaborate on national research trials
2019 and 2020: Foliar fertilizers and soil-
applied N and S fertilizers
2021 and 2022: N-fixation, biologicals, and soil 
health • Amplify our state-level research and Extension 
knowledge into National Extension impact

What is Science for Success? 

https://soybeanresearchinfo.com/

@SoybeanScience1

https://soybeanresearchinfo.com/


National Screen of Commercially 
Available Biological Seed Treatment 

for Soybean



Biological Seed Treatment Market



• What are the gaps?
• Studies from Brazil…also 

Middle East, India, Africa
• Efficacy is shown in 

greenhouse or lab 
environments

• Work in more ‘stressful’ 
environments?

Photo credit: Michigan State Univ.



Objectives 

The objectives of this project are:
A. To identify situations where biological seed treatments 

improve soybean grain yield and profitability
B. To evaluate the influence of  biological seed treatments 

on soybean plant nutrient status



Methodology 

In 2022:

- 17 states
- 49 locations in the USA

- Small plot trials
- Randomized complete block 

design with six to eight 
replications at all sites 



Methodology 

In 2023:

- 21 states
- 55 locations in the USA



Methodology 

In 2023:

- 21 states
- 55 locations in the USA

104 environments over a two-
year period



List of treatments (products) and active ingredients in each biological product, 2022
Treatment 
(product)

Active ingredients

1 Azospirillum brasilense, Bacillus licheniformis, Bacillus amyloliquefaciens, Bacillus 
subtillis, Pseudomonas fluorescens, Rhizobium

2 Trichoderma virens
3 Bradyrhizobium spp.
4 Bacillus subtillis, Bacillus amyloliquefaciens, Bradyrhizobium japonicum

5 Pantoea agglomerans
6 Pseudomonas brassicacearum
7 Bradyrhizobium elkanii, Delftia acidovorans + Bacillus velezensis

8 Bacillus velezensis
9 Glomus intraradices, Glomus mosseae, Glomus aggregatum, Glomus etunicatum

10 Untreated Control – seeds treated with fungicide + insecticide only



2022- Ohio



2022- Ohio

No yield difference due to seed treatment compared to non-
treated control.



2022- Ohio



2022- Ohio

No yield difference due to seed treatment compared to non-
treated control.



Preliminary Results

In 2022:

• Indication of a treatment by location effect (p = .10)

• Higher probability of positive response in southern states



Preliminary Results

In 2022:

• Indication of a treatment by location effect (p = .10)

• Ohio, Iowa, and South Dakota did not have any treatments 
with a probability of response >60%.



Preliminary Results

In 2022:

• Treatment #2 (Tricoderma virens) showed higher 
probability of response compared to the other treatments

• Range of 0.5-2.3 bpa compared to non-treated control
• States: Arkansas, Louisiana, Mississippi, South Carolina, 

Virginia, and Wisconsin



Preliminary Results

In 2022:

• Treatment #4 (Bacillus, Bradyrhizobium) showed higher 
probability of response compared to the other treatments in 
northern environments

• Range of 0.4-1.6 bpa compared to non-treated control
• States: Louisiana, Michigan, Mississippi, North Dakota, 

Wisconsin 



List of treatments (products) and active ingredients in each biological product, 2023
Treatment 
(product)

Active ingredients

1 Azospirillum brasilense, Bacillus licheniformis, Bacillus amyloliquefaciens, Bacillus 
subtillis, Pseudomonas fluorescens, Rhizobium

2 Kosakonia cowanii strain SYM00028
3 Bradyrhizobium spp.
4 Bacillus subtillis + Bradyrhizobium japonicum

5 Bacillus amyloliquevaciens strain PTA-4838
6 Methylobacterium hispanicum
7 Bradyrhizobium elkanii, Delftia acidovorans + Bacillus velezensis

8 Bacillus velezensis
9 Glomus intraradices, Glomus mosseae, Glomus aggregatum, Glomus etunicatum

10 Untreated Control – seeds treated with fungicide + insecticide only



2023 Results
• Still receiving harvest data…

• 25 locations analyzed
• 2 locations with positive yield response (VA & WI)



Key Take-Aways…So Far
• More likelihood of response in south vs north?

• Responsive locations had overall small yield response 
<2.5 bu/acre







On-going work needed in this area:
-Biology is more challenging than chemistry
-Delivery technology research is on-going

-High productive vs low productive soil differences?



Key Reminders…

• Biological seed treatments…Need to be delivered at 
high concentration and need to be alive
• Some will die along the way
• Make sure you follow label instructions and handle 

products appropriately





Upcoming research at Michigan State
• We obtained fresh products from companies to sequence what 

comes from them directly.
• These products were used for the 2023 field experiments, as well as 

a contamination experiment to understand where these other 
microbes come from by testing different:
• Water sources for rehydration (sterile, distilled to tap)
• Containers they were mixed in (sterile to dirty)
• Storage temperature (-20C freezer, fridge, and room temperature)
• Storage location (lab, greenhouse, Agronomy farm headhouse)
• Storage time (1 hour, 1 day, 1 week)



Next Steps
• Continue to collect 2023 data
• Look at other management and location information 

(till vs no-till, planting date, pH, CEC, texture…)
• Look at below-ground



Fabiano Colet

Keep following 
Science for 

Success as we 
continue to work 
on this project!





Using data-driven knowledge for 
profitable soybean management 
systems

Laura Lindsey
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Boots on the Ground On-Farm Validation
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Do you grow soybeans? 
Can you help us develop specific recommendations by sharing your field data?

Grower survey
Information about 
your field 
management, 
costs, and yields
Completely 
confidential
States 
participating:
WI, PA
OH, MI, IA, ND, 
MN, NE

A Survey

10 scouted fields
Weekly scouting 
by OSU 
Soil and SCN 
sampling
Insect sweeps
Disease 
monitoring
Growth staging 
and weather 
monitoring

Field 
Scouting

Adding:
Soil data
Weather data
Satellite image 
data
Yield data

Enhancing

Develop AI Tool: 
Goal: to generate,  
profitable 
management 
recommendations 
from the data 
collected in the 
survey and 
scouted fields

Data analysis

We need your 
help!
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