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ABSTRACT

Estimated management costs and losses due to insects and other invertebrates in soybean 
during the 2024 growing season were collected and compiled from 19 states to provide a record 
of insect pressure and management practices for the year. These annual estimates provide a 
historical record of pest pressure and insect management and have been compiled in some states 
since 2004. Participating states represented 63% of soybean acreage grown in the United States, 
with near 100% participation in southern states. Overall, the stink bug complex was the costliest 
insect pest in soybean followed by corn earworm and soybean looper. Total insect management 
costs were $15.52 per acre, with estimated crop losses to insects at $8.88 per acre, making the 
2024 total costs plus losses $24.40 per acre. An average of 0.66 foliar insecticide applications were 
made over all soybeans. State estimates varied widely, with insect management costs in three 
states averaging less than $10/ac, while averaging more than $35/ac in three states. Similarly, the 
estimated yield losses from insects ranged from less than $2.50/ac in four states to more than $25/
ac in four states. In general, the states with the highest management costs also had the highest 
insect losses, and low management costs were in states with low losses. Together these indicate 
that growers are generally responding to actual insect pressure. 
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INTRODUCTION

Numerous insects cause injury to soybeans 
every year, often reducing yield and quality. To 
obtain an estimate of the impact of these insects 
at a state and national scale, the opinions of 
entomologists from each state regarding pest 
pressure and management strategy adoption 
are collected annually. Soybean insect loss 
estimates have been compiled annually since 
2004 in Mississippi (Musser and Catchot 2008), 
with most soybean-producing states within the 
United States beginning to make estimates 
between 2008 and 2024. These estimates are 
“best guesses” by university personnel, primarily 
entomologists, who have been involved in state-
wide monitoring of soybean throughout the 
year. While the costs and losses estimated for 
an insect pest in any given year are somewhat 
subjective, these losses provide a historical 
record of pest pressure and management 
practices and an estimate of the economic 
impact of the various soybean pests. Over time, 
the changes in estimated losses and insecticide 
applications provide a record of shifts in insect 
pests and management practices. However, 
readers should be careful about making 
comparisons between individual states as these 
differences are a function of not only actual 
differences in soybean insect management, but 
also of the perceptions of the people making the 
estimates.

METHODS AND MATERIALS

Statewide estimates were made based 
on informal communication of an author from 
each state with university faculty, Extension 
personnel, private crop consultants and/
or industry professionals who were actively 
engaged in soybean production in that state 
(see appendices for submitted data from each 
state). Acreage, yield, and price data were drawn 
from Agricultural Statistics Service publications 
(USDA NASS) before final estimates were 
published, so values in the tables may differ 
from final NASS values. The estimates were 

placed in a spreadsheet to make numerous 
calculations. Actual formulas used in the 
spreadsheet were published by Musser and 
Catchot (2008). Additional columns were added 
for the 2013 losses, and these are defined in 
Musser et al. (2014).

RESULTS AND DISCUSSION

Harvested acreage in the reporting states 
was 54.3 million acres (1 acre= 0.405 hectare), 
which represents 63% of the 86 million acres 
of soybean harvested in the United States 
during 2024 (USDA NASS). Nearly all southern 
soybean-producing states participated, while 
participation in the midwestern and northern 
states was about 50%. As a result, the overall 
averages of insect costs and losses in this 
report are likely greater than the true national 
averages because insect management costs 
and losses in the southern states are typically 
greater than in the northern states (Table 1). 
Average combined management costs and 
yield losses attributed to insects were estimated 
at $24.40/ac for 2024, a decrease of about $2/
ac from 2023 (Musser et al 2024), but this varied 
widely among states and regions. Estimates for 
combined costs + losses ranged from less than 
$10/ac in Iowa and Michigan in the northern 
region to greater than $60/ac in the southern 
region states of Arkansas, Louisiana, and South 
Carolina. Average yield losses from insects 
were estimated at 1.57% (0.84 bu/ac or 56 kg/
ha), but this also varied from 0.05% in Iowa to 
8.0% in North Carolina. The use of insecticide 
seed treatments was similar across all 3 regions, 
but crop scouting and the application of foliar 
insecticides was much more common in the 
southern region and declined in more northern 
regions (Table 1).

Insect management costs increased during 
2024 even though the number of insecticide 
applications decreased slightly. Yield losses 
declined as measured in both % of yield and 
in value per acre compared to 2023 (Musser 
et al. 2024). The seed-feeding complex of stink 
bugs was once again the costliest insect pest 
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Table 1. Soybean insect management practices and economic impacts by region, 2024.

1 1 acre = 0.405 ha
2 Delaware, Illinois, Iowa, Maryland, Michigan, North Dakota, and Ohio
3 Kentucky, Missouri, North Carolina, Tennessee, and Virginia
4 Alabama, Arkansas, Georgia, Louisiana, Mississippi, South Carolina, and Texas

Table 2. Individual species or species complexes causing at least 1.5% of insect costs + losses 
nationally during 2024.
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of soybean during 2024 in terms of lost yield 
(0.45%) and management costs, comprising 
25.4% of all combined insect costs + losses 
(Table 2). This complex was considered the 
most economically damaging pest in 9 (AL, 
AR, GA, LA, MS, SC, TN, TX, VA) of the 19 
reporting states. Only two states, Michigan and 
North Dakota, reported no costs or losses from 
stink bugs. Overall, the most common species 
in the complex during 2024 was the green stink 
bug (Chinavia hilaris), and it was the primary 
species in nine states. However, southern green 
stink bug (Nezara viridula) was the primary 
species in the southeastern states of Alabama, 
Georgia, and South Carolina, brown stink bug 
(Euschistus spp.) was the primary species in 
Iowa and North Carolina, redbanded stink bug 
(Piezodorus guildinii) was the primary stink bug 
species in the most southern states of Louisiana 
and Texas, and brown marmorated stink bug 
(Halyomorpha halys) was primary in Ohio.

Corn earworm was the second most 
damaging pest during 2024, which was 
consistent with previous years. Corn earworm 
was considered the costliest insect pest only 
in North Carolina, and over all states was 
responsible for 19.4% of insect costs + losses. 
Soybean looper was not the costliest pest in any 
state but was responsible for 12.5% of insect 
costs + losses and the third costliest pest overall 
(Table 2).

An additional 10 species of invertebrates 
were responsible for at least 1.5% of overall 
insect control costs + yield losses (Table 2). 
Other than stink bugs and corn earworm, those 
that were the primary insect pest in at least one 
state were slugs (DE, MD, OH), Japanese beetle 
(IA), bean leaf beetle (IL, MO), threecornered 
alfalfa hopper (KY), seed corn maggot (MI), and 
grasshoppers (ND).

Automatic insecticide applications, foliar 
insecticide applications made that were not 
in response to any specific insect pressure, 
resulted in 0.21 insecticide applications and cost 
growers $1.19/ac. Nationally, this was the most 

common reason for making a foliar insecticide 
application, much more common than the 
largest insect pest target of stink bugs (0.135 
insecticide applications). However, the expense 
of automatic applications was less than the cost 
of stink bug applications due to most automatic 
applications being added to a planned fungicide 
or herbicide application and thereby not having 
any application cost.

State Highlights 

Alabama. Yields were down sharply, but 
insect pest pressure was similar to 2023 (Musser 
et al. 2024), with the stink bug complex being 
the primary pest, accounting for 60% of insect 
costs + losses. Other important pests were the 
kudzu bug, the velvetbean caterpillar, and the 
armyworm complex.

Arkansas. The stink bug complex, primarily 
green and brown stink bugs, was the primary 
pest during 2024, but corn earworm and 
soybean looper were also substantial pests. 
These 3 species combined accounted for 92% 
of all insect costs + losses.

Delaware/Maryland. Estimates were 
combined for these states as many of the people 
involved in soybean production work in both 
states. Overall insect pressure was similar to 
2023 (Musser et al. 2024). Slugs, corn earworm, 
and stink bugs were jointly responsible for 79% 
of all insect costs + losses during 2024.

Georgia. Stink bug pressure was similar 
to 2023 (Musser et al. 2024), but reduced 
pressure from other insects resulted in stink 
bugs accounting for nearly ½ of all insect costs 
+ losses during 2024. Other important pests 
were velvetbean caterpillar, soybean looper, 
and kudzu bug.
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Illinois. Insecticide seed treatments and 
automatic insecticide applications continued to 
be the largest insect-related expenses in 2024, 
together accounting for 64% of all insect-related 
costs + losses. Bean leaf beetle, stink bugs, 
slugs, cutworms, and Japanese beetle were 
other important pests during 2024.

Iowa. Overall costs + losses associated 
with insects were similar to 2022 and 2023 
at $5.22/ac (Musser et al 2023, 2024). Foliar 
applications were only made on 13% of soybean 
acreage, but 76% of the foliar applications were 
automatic applications. The costliest insect pest 
was Japanese beetle, which accounted for more 
than 50% of insect costs + losses.

Kentucky. Overall insect losses were 
down compared to 2023 (Musser et al. 2024). 
Threecornered alfalfa hopper, slugs, and bean 
leaf beetle were the primary pests during 2024. 
Slug damage was much higher than in 2023, 
while the other pests were less damaging than 
in 2023 (Musser et al. 2024).  

Louisiana. The number of foliar insecticide 
applications made during 2024 rose sharply 
from 2023 to return to more typical historical 
levels (Musser et al. 2021, 2022, 2023, 2024). 
Stink bugs were the primary pest, with soybean 
looper, corn earworm, and velvetbean caterpillar 
also causing substantial losses. 

Michigan. All yield losses were from 
seedcorn maggot and slugs during 2024, and 
these pests were at economically damaging 
levels on less than 1% of soybeans. Insecticide 
seed treatments and automatic foliar 
insecticide applications were the primary insect 
management costs incurred, accounting for 
83% of all insect-related costs.

Mississippi. The main insect pests were 
stink bug and corn earworm followed by soybean 
looper. Management costs were similar to 
2023 (Musser et al. 2024), marking the second 

consecutive year with an average of less than 1 
foliar insecticide application made to soybean. 
Yield losses to insects were also down by 18%, 
suggesting the insect pressure was unusually 
light during 2024.

Missouri. Bean leaf beetle was the primary 
pest during 2024 followed closely by corn 
earworm, stink bugs, and cutworms.  

North Carolina. The use of seed treatments 
remained low compared to most other states 
but rose from 18% of acreage in 2023 (Musser 
et al. 2024) to 31% in 2024. Otherwise, insect 
management and losses were comparable to 
2023. Corn earworm remained the primary pest, 
followed by stink bugs. 

North Dakota. 2024 is the first year for 
participation for North Dakota. Grasshoppers 
and soybean aphid were the two primary pests 
during 2024.

Ohio. After two years of falling insect costs 
+ losses, Ohio costs + losses rose modestly 
to $17.31/ac in 2024. The largest “insect”-
related costs were from automatic insecticide 
applications followed closely by slug costs + 
losses, which often involved replanting. Stink 
bugs and Japanese beetle were also significant 
pests during 2024.

South Carolina. Stink bugs, soybean looper 
and corn earworm remained the costliest pests 
in 2024. Overall costs + losses in 2024 ($65.09/
ac) were similar to 2023 ($61.17/ac) (Musser et 
al. 2024).

Tennessee. Stink bugs, kudzu bug, bean 
leaf beetle, and green cloverworm continued 
to be the primary pests in 2024. Crop scouting 
became more common, rising from 45% in 2023 
to 80% of acreage in 2024. Overall costs + 
losses during 2024 ($34.60/ac) were similar to 
2023 ($32.06/ac) (Musser et 2024).
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Texas. Stink bugs remained the primary 
pest in 2024. The only other pests to be 
considered economically damaging during 2024 
were soybean looper, corn earworm, and green 
cloverworm, all at relatively low levels compared 
to stink bugs.

Virginia. The top insect pests remained the 
stink bugs, corn earworm, and soybean looper. 
Cost and loss estimates were both slightly lower 
during 2024 compared to 2023 (Musser et al. 
2024)

Complete data for each state and all states 
combined are in the appendices following this 
report.
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Appendix 1. Overall soybean insect losses from 19 reporting states, 2024.
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Appendix 2. Alabama soybean insect losses, 2024.
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Appendix 3. Arkansas soybean insect losses, 2024.
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Appendix 4. Delaware and Maryland soybean insect losses
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Appendix 5. Georgia soybean insect losses, 2024.
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Appendix 6. Illinois soybean insect losses, 2024.
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Appendix 7. Iowa soybean insect losses, 2024.



24
2024 SOYBEAN LOSSES REPORT

Appendix 8. Kentucky soybean insect losses, 2024.
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Appendix 9. Louisiana soybean insect losses, 2024.
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Appendix 10. Michigan soybean insect losses, 2024.
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Appendix 11. Mississippi soybean insect losses, 2024.
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Appendix 12. Missouri soybean insect losses, 2024.
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Appendix 13. North Carolina soybean insect losses, 2024.
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Appendix 14. North Dakota soybean insect losses, 2024.
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Appendix 15. Ohio soybean insect losses, 2024
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Appendix 16. South Carolina soybean insect losses, 2024.
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Appendix 17. Tennessee soybean insect losses, 2024.
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Appendix 18. Texas soybean insect losses, 2024.



MUSSER ET AL. 35

Appendix 19. Virginia soybean insect losses, 2024.


