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When/Why Neonicotinoid Seed treatments are Used
• When there is a documents history of pest problems

• Extensive list of pest managed
• High risk (for pest) cropping systems

• Manure systems
• Cover crops
• Transitional
• Continuous cropping

• Early planting
• Physiological response

• Risk Mitigation
• Industry replant protection
• Farmer risk/yield protection

Wireworm

Seedcorn 
maggot

Corn rootworm



UW BeanTeam Program in Review
Soybean 112,360,000 bu in WI in 2024; ~$1.15B



• What am I 
planting?





Boots on the Ground On-Farm 
Validation

n= 8,015 fields



Importance of  management-based variables in a 
random forest model predicting soybean yield. 

N = 2,738 fields

Shah, A.D., T. R. Butts, S. Mourtzinis, J. I. 
Rattalino Edreira, P. Grassini, S. P. Conley 
and P. D. Esker. 2021. An interpretable 
machine learning assessment of foliar
fungicide contribution to soybean yield in the 
north‐central United States. Scientific
Reports 11:18769. 
https://doi.org/10.1038/s41598-021-98230-2.



Influence of planting date on soy yield by TED

(Rattalino Edreira et al. 2017a, 
Agric. For. Meteorol. 247, 170-180)



• Informed policy changes
• Updated RMA replant coverage



Soybean harvest population and yield resilience 

UTC
SOYA

95% - 50775 ppa

99% - 78053 ppa

LSD(.05) = 2 bu 
a-1

2012-2014 Average Yield Env. (43 Envs.)



CIPAR & CumNDVI Planting Date x 
Thiamethoxam 

•Delaying planting 
decreases CIPAR & 
CumNDVI

•CruiserMaxx increased 
CIPAR & CumNDVI within 
first planting date.



Soybean F&I Seed Treatments

• Soybean yield data were 
aggregated from 194 
replicated field 
experiments established 
from 2006 to 2017, 
within 14 states

• The database consisted 
of 11,146 plot-specific 
yields



Results

Soybean yield due to the applied seed treatments 
across the entire region. The black rectangles show the 
mean yield and the lines extend to the lower and upper 
95% confidence limits



Results cont.

Breakeven cost of fungicide only (F - circles), fungicide + insecticide 
(FI - triangles) seeds compared to untreated (line at 0 $/a) for 8 $/bu 
(yellow), 11 $/bu (green), 14 $/bu (blue), 17 $/bu (red), and 20 $/bu 
(black) soybean price scenarios. The lines extend to the lower and upper 
95% confidence limits of each income difference (FST-UTC and 
FST+NST-UTC)



Boots on the Ground On-Farm 
Validation

n= 8,015 fields



Importance of  management-based variables in a 
random forest model predicting soybean yield. 

N = 2,738 fields

Shah, A.D., T. R. Butts, S. Mourtzinis, J. I. 
Rattalino Edreira, P. Grassini, S. P. Conley 
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machine learning assessment of foliar
fungicide contribution to soybean yield in the 
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Shah et al. (in preparation)

Shah et al. (in preparation)

Are fungicide (and 
other) seed treatments 
needed?

Stratified by maturity group 

10 kg/ha = 0.15 bu/ac 
20 kg/ha = 0.30 bu/ac



Does Intensive Soybean Management 
Reduce Downside Yield Risk Across the US

Shawn Conley



Objective

• Our objective was to measure the effect of high-input management systems on soybean 
yield and risk by analyzing yield data from field experiments over the period 
2009–2014 across the US 



Methods

The high-input cropping system included fungicide, insecticide and biological seed 
treatments, soil and foliar fertilizer and foliar fungicide and insecticide applications. None of 
these inputs were applied in the low input system.

Years 
applied

Input 
system

Seed treatment Foliar 
fertilizer

Soil 
fertilizer

Foliar 
fungicide

Foliar 
insecticide

N Mean yield 
(bu/ac)Fungicide Insecticide Biological

2009-2011 high yes yes yes yes yes yes yes 238 60

2012-2014 high yes yes yes yes yes yes yes 204 66

2009-2014 low no no no no no no no 448 57.5



The cost of Risk

Distribution of the change in the cost of yield risk (bu/ac) between high- and low-input 
cropping systems in each state and probability (P) as a percentage that the cost difference > 0. 
Within each state, the red dashed line shows the zero-cost difference, and the black line 
indicates the mean cost difference (Yd).



The cost of Risk

Mean cost of yield risk 
(bu/ac) difference between 
high and low input 
cropping systems in each 
state for moderate level of 
risk-neutral farmer (r=3). 
The errors show the 95% 
confidence intervals.



Cover crops, climate and slugs oh my!



Field data: Neonic seed treatments disrupted 
biological control

31%

19%

5%

67%

Douglas, Rohr & Tooker 2015 Journal of Applied Ecology
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