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Midwest soybean pests -
Before 2000

• Few soybean insect pests.
1996 ~ 0 soybean acres treated with insecticides  

(USDA estimate).



Midwest soybean pests -
After 2000





Insecticide use to soybean increased 
since the soybean aphid arrived in the 
US.

(Ragsdale et al. 2011)



Changes in environmental impacts of 
major crops in the US. 

Yi and Suh 2015.

”As a result [of the soybean aphid’s invasion of 
the US], the total quantity of insecticides applied 
to soybean quadrupled between 2001 and 2012."



Key studies on neonicotinoids

• “Probability of cost-effective management of soybean aphid 
in North America” 2009. Johnson et al. 
https://doi.org/10.1603/029.102.0613

• “High-Input Management Systems Effect on Soybean Seed 
Yield, Yield Components, and Economic Break-Even 
Probabilities” 2016. Orlowski et al. 
https://acsess.onlinelibrary.wiley.com/doi/full/10.2135/crop
sci2015.10.0620

• “Iowa State University Report of Insecticide” Hodgson et al. 
2020.(every year). 
https://store.extension.iastate.edu/product/16055

• “Beyond the Headlines: The influence of insurance pest 
management on an unseen silent entomological majority.” 
2020. Krupke and Tooker. 
https://doi.org/10.3389/fsufs.2020.595855

https://doi.org/10.1603/029.102.0613
https://acsess.onlinelibrary.wiley.com/doi/full/10.2135/cropsci2015.10.0620
https://doi.org/10.3389/fsufs.2020.595855


“Probability of cost-effective management 
of soybean aphid in North America” 
2009. Johnson et al. 
https://doi.org/10.1603/029.102.0613

https://doi.org/10.1603/029.102.0613


4 methods compared in 3 states over 3 years*

1. untreated control = no insecticides.
2. Prophylactic = insecticide & fungicide applied to foliage 

when soybeans flower.
3. Seed-treatment = Cruiser only.
4. IPM approach = fields scouted and insecticide applied 

as needed.

*Johnson et al. 2009. Journal of Economic Entomology 102: 2101-2108.



Not all insecticide use pays off.
gain threshold = break even point

*Johnson et al. 2009. Journal of Economic Entomology 102: 2101-2108.



“High-Input Management Systems 
Effect on Soybean Seed Yield, Yield 
Components, and Economic 
Break-Even Probabilities” 
2016. Orlowski et al. 
https://acsess.onlinelibrary.wiley.com/doi/full/10.2135/cropsci
2015.10.0620

https://acsess.onlinelibrary.wiley.com/doi/full/10.2135/cropsci2015.10.0620


“In each site-year both individual inputs and 
combination high-input (SOYA) management 
systems were tested.”*

*Orlowski et al. 2016



A single application of an insecticide paid for 
itself 37%-93% of the time, fungicide-
insecticide seed treatment did 0-29%.



Insecticide evaluations continue…

https://store.extension.iastate.edu/product/16055



X
X

X
X
X
X
X
X
X

Seed 
treatment 
only  

Seed 
treatment 
AND
foliar-
applied 
insecticide



Aphid populations in 2020 were low.

Figure 1. Mean number of aphids per plant in 2020 at the Northwest Research Farm.



Limited to no 
difference in 
yield among 
the various 
insecticide 
treatments.
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X = plots grown with a seed treatment  



“Beyond the Headlines: The influence 
of insurance pest management on an 
unseen silent entomological majority.” 
2020. Krupke and Tooker. 
https://doi.org/10.3389/fsufs.2020.595855

https://doi.org/10.3389/fsufs.2020.595855




On-going research at ISU: do neonics
accumulate within prairie strips.



Looking for  clothianidin, imidacloprid, 
and thiamethoxam in soil, leaf and bees.
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