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Abstract 

Estimated insect management costs and losses due to insects and other invertebrates in 
soybean during the 2022 growing season were collected and compiled from 18 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 52% 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 $16.78 per acre, with estimated crop losses to insects at $15.36 per acre, making the 
2022 total costs plus losses $32.13 per acre. An average of 0.9 foliar insecticide applications were 
made over all soybeans. State estimates varied widely, with insect management costs in four states 
averaging less than $8/ac, while averaging more than $50/ac in two states. Similarly, the estimated 
yield losses from insects ranged from less than $2/ac in four states to more than $50/ac in three 
states. 
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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 17 other states beginning to make estimates 
between 2008 and 2022. 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 the people making 
the estimates in addition to actual differences in 
soybean insect management.

Materials and Methods

     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 the various 
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 44.8 million acres (1 acre= 0.405 hectare), 
which represents 52% of the 86.3 million acres 
of soybean harvested in the United States 
during 2022 (USDA NASS). Nearly all southern 
soybean-producing states participated, while 
participation in the midwestern and northern 
states was less than 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 $32.13/ac for 2022, but this varied widely 
among states, ranging from less than $10/ac 
in Iowa and Wisconsin to greater than $100/ac 
in Arkansas, Mississippi, and Virginia. Average 
yield losses from insects were estimated at 
2.03% (1.13 bu/ac or 76 kg/ha), but this also 
varied from 0.0% in Michigan and Wisconsin 
to 11.8% in Virginia. The adoption levels of 
insect management strategies also varied at the 
regional level (Table 1).

As in most preceding years, the seed-
feeding complex of stink bugs (Hemiptera: 
Pentatomidae) was the costliest insect pest of 
soybean overall during 2022 in terms of lost 
yield (0.7%) and management costs ($2.37/ac), 
comprising 32% of all combined insect costs + 
losses. This complex was considered the most 
economically damaging pest in 10 of the 18 
reporting states. Across the nation, the primary 
species in the complex during 2022 were brown 
(Euschistus spp.) and green (Chinavia hilaris) 
stink bugs. However brown, green, southern 
green (Nezara viridula), redbanded (Piezodorus 
guildinii), and brown marmorated (Halyomorpha 
halys) stink bugs were each the primary stink 
bug species in at least one state.
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Corn earworm, Helicoverpa zea, and soybean 
looper, Chrysodeixis includens, (both 
Lepidoptera: Noctuidae) were the second and 
third most damaging pests during 2022 which is 
consistent with previous years. Corn earworm 
was considered the costliest insect pest in 
Arkansas and North Carolina, and over all 
states was responsible for 24% of insect costs 
+ losses. Soybean looper was not the costliest 
pest in any state but was responsible for 12.9% 
of insect costs + losses overall.

No other insect accounted for 10% of insect 
costs + losses. Other invertebrates responsible 
for at least 1.5% of overall insect control costs 
+ yield losses were bean leaf beetle, Ceratoma 
trifurcata (Coleoptera: Chrysomelidae) (4.9%); 
slugs, (Gastropoda: Pulmonata) (4.6%); 
threecornered alfalfa hopper, Spissistilus 
festinus (Hemiptera: Membracidae) (2.4%); 
green cloverworm, Hypena scabra (Lepidoptera: 
Erebidae) (2.0%); kudzu bug, Megacopta 
cribraria (Hemiptera: Plataspidae) (1.7%); and 
velvetbean caterpillar, Anticarsia gemmatalis 
(Lepidoptera: Noctuidae) (1.5%).

Automatic insecticide applications, foliar 
insecticide applications made that were not in 
response to any particular insect pressure, cost 
growers $1.67/ac, which ranked behind only 
stink bugs and soybean looper in insecticide 
cost per acre. These applications comprised 

35% of all foliar insecticide applications and 
were typically an inexpensive insecticide added 
to the spray mix of a planned fungicide or 
herbicide application. They were less expensive 
than applications made to target a specific pest 
(because there was no additional application 
cost and the insecticide was typically an 
inexpensive generic material), but because 
they were applied so widely over many states, 
they were a substantial overall cost of insect 
management in soybean production. 

State Highlights 

 Alabama. Overall 2022 insect costs + 
losses were similar to 2020 and 2021 (Musser 
et al. 2021, 2022) at $46.06/ac. The stink bug 
complex, primarily southern green stink bug, 
was again the primary pest, accounting for 50% 
of insecticide applications and 77% of insect 
costs + losses. Kudzu bug was the second most 
costly insect, being a pest on about twice as 
many acres in 2022 as in 2021.
 Arkansas. As has been true in previous 
years, corn earworm and stink bugs were the 
primary pests during 2022, combined accounting 
for 66% of all insect costs + losses. Continuing 
the trend observed in 2021 (Musser et al. 2022), 
the number of insecticide applications and 
yield losses both increased slightly, resulting in 
overall costs + losses increasing from $79.52/ac 
to $112.33/ac.

Table 1. Soybean insect management practices by region, 2022.

Region

Soybean 
Acres1 
(x1000)

% soybean acres1 Average 
Number 
of Foliar 

Applications

Insect Impacts ($/acre)

Scouted

Insecticide 
Seed 

Treatment

Management 
Costs

Yield_ 
Losses

North Central2 32,170 21 72 0.48 9.34 3.28
Southeast3 3,398 30 33 1.78 24.44 47.68
Mid-South4 8,540 76 78 2.21 42.58 45.97
Southwest5 664 20 49 0.20 10.73 5.80
Average (weighted by acres) 32 70 0.90 16.78 15.36

1 1 acre = 0.405 ha 

2 Illinois, Iowa, Kentucky, Michigan, Ohio, and Wisconsin
3 Alabama, Delaware, Georgia, North Carolina, South Carolina, and Virginia
4 Arkansas, Louisiana, Mississippi, and Tennessee
5 Texas and Oklahoma
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 Delaware. After rising sharply each 
year from 2019 to 2021 (Musser et al. 2020, 
2021, 2022), costs + losses for stink bugs and 
slugs stayed at 2021 levels during 2022. Costs 
+ losses for other insects were also similar to 
2021, resulting in similar total costs + losses of 
$58.91/ac in 2021 and $62.84/ac in 2022.
 Georgia. As in 2020 and 2021, stink 
bugs, soybean looper, and velvetbean caterpillar 
were the primary pests during 2022 (Musser 
et al. 2021, 2022). As was true in neighboring 
Alabama, costs + losses associated with 
kudzu bug doubled in 2022 compared to 2021. 
However, total costs + losses to all insects 
decreased slightly from $35.10/ac in 2021 to 
$31.10/ac in 2022. 
 Illinois. Insecticide seed treatments and 
automatic insecticide applications continued to 
be the largest insect-related expenses in 2022, 
together accounting for 64% of all insect-related 
costs + losses. Spider mites, bean leaf beetle, 
and slugs were the primary pests during 2022, 
while seedcorn maggot, which was the costliest 
pest during 2021 (Musser et al. 2022) caused 
no losses during 2022.
 Iowa. This was the first year Iowa 
contributed insect loss estimates. Overall costs 
+ losses associated with insects were only 
$5.95/ac. Foliar applications were made on 18% 
of acreage, with 81% of the foliar applications 
being automatic applications. The costliest 
insect pests were Japanese beetles and spider 
mites.
 Kentucky. Overall yield loss to insects 
decreased from 4.9% in 2021 to 2.3% in 2022, 
primarily a result of greatly reduced losses 
associated with stink bugs, but costs + losses 
attributed to slugs rose from $1.00/ac in 2021 
to $10.23/ac in 2022, making it the costliest 
invertebrate in 2022. Stink bugs and bean leaf 
beetles were the second and third costliest 
pests during 2022.
 Louisiana. Consistent with previous 
years, stink bugs and soybean looper were the 
primary pests, together responsible for 83% of 
the total costs + losses. The number of foliar 
applications targeting stink bugs increased from 
1.13 during 2021 to 1.90 during 2022, leading 

to an increase in the overall number of foliar 
applications from 2.64 during 2021 to 3.06 
during 2022. Overall costs + losses of $76.35/
ac were similar to 2021 and 2020 ($73.06 and 
$76.37/ac, respectively) (Musser et al. 2021, 
2022).
 Michigan. No yield losses from insects 
were reported in Michigan during 2022. 
Insecticide seed treatments were the primary 
insect management cost incurred, being used 
on 75% of acreage and costing growers $6.00/
ac over all soybean acreage, which represented 
80% of all insect-related management costs.
 Mississippi. As in previous years, the 
main three pests were stink bug, corn earworm 
and soybean looper. Costs + losses associated 
with stink bug rose slightly, while corn earworm 
costs + losses rose sharply. Somewhat 
offsetting these increases were decreases in 
costs and/or losses for armyworms, saltmarsh 
caterpillar, velvetbean caterpillar and soybean 
looper. Overall, the number of foliar insecticide 
applications remained steady at 2.5 and costs 
+ losses increased from $93.87/ac during 2021 
(Musser et al. 2022) to $112.38/ac during 2022.
 North Carolina. The number of foliar 
applications increased sharply from 1.4 during 
2021 to 2.0 during 2022 but was still lower than 
the 2.3 applications made during 2020 (Musser 
et al. 2021, 2022). While the higher number of 
foliar insecticide applications increased costs, 
yield losses did not increase, resulting in a small 
increase in total costs + losses from $60.66/ac 
during 2021 to $68.27/ac during 2022. Corn 
earworm remained the primary pest, accounting 
for 58% of insect costs + losses, followed by 
stink bugs. 
 Ohio. Total costs + losses decreased 
from $38.81/ac during 2021 to $24.16/ac during 
2022 which is comparable to 2020 ($21.24/
ac) (Musser et al. 2021, 2022). Armyworms, 
Japanese beetles, and slugs were the pests 
during 2021 that were largely absent in 2022. 
Stink bugs returned to being the primary insect 
pest, accounting for 43% of all costs + losses.
 Oklahoma. Stink bugs remained the 
primary pest, and costs + losses for this pest 
was similar to 2020 and 2021 (Musser et al. 
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2021, 2022). Grasshoppers emerged during 
2021 as a substantial pest and was the second 
costliest pest during 2022, responsible for 27% 
of all insect-related costs + losses. Overall 
costs + losses were only $11.64/a in a low yield 
environment that averaged 16 bu/ac during 
2022.
 South Carolina. Stink bugs and soybean 
looper remained the costliest pests, together 
accounting for 58% of all costs + losses. Overall 
costs + losses were similar during 2021 ($78.26/
ac) (Musser et al. 2022) and 2022 ($72.56/ac).
 Tennessee. Stink bugs continued to be 
the primary pest with minimal change from 2021, 
but cost + losses for armyworms decreased from 
an unusually high value of $6.98/ac in 2021 to a 
more typical value of $0.58/ac in 2022. Costs + 
losses for all other pests were similar to 2021, so 
total insect costs + losses dropped from $40.22/
ac in 2021 (Musser et al. 2021) to $34.60/ac in 
2022. 
 Texas. Consistent with previous years, 
stink bug was the primary pest. However, in 
contrast to previous years, stink bug was the 
only insect pest to cause yield losses in 2022, 
with stink bugs responsible for 99.5% of all 
costs + losses.
 Virginia. Similar to 2021, the top three 
insect pests were stink bug, threecornered 
alfalfa hopper, and corn earworm (Musser et al. 
2021). Together, these three pests comprised 
77% of all insect costs + losses. The number 
of foliar insecticide applications and the % 
yield loss dropped slightly, but the increase in 
soybean value caused the costs + losses to 
increase from $98.62/ac in 2021 to$115.69/ac 
in 2022.
 Wisconsin. Following substantial 
yield losses from Japanese beetle, seed corn 
maggot and spider mites in 2021 (Musser et al. 
2021), there were no yield losses attributed to 
insects during 2022 (Musser et al. 2022). Insect 
management costs of $5.15/ac were mostly for 
seed treatments and insect scouting.

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 18 reporting states, 2022.
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Appendix 2. Alabama soybean insect losses, 2022.
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Appendix 3. Arkansas soybean insect losses, 2022.
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Appendix 4. Delaware soybean insect losses, 2022.
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Appendix 5. Georgia soybean insect losses, 2022.
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Appendix 6. Illinois soybean insect losses, 2022.
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Appendix 7. Iowa soybean insect losses. 2022.



14
2021 SOYBEAN LOSSES

Appendix 8. Kentucky soybean insect losses, 2022.
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Appendix 9. Louisiana soybean insect losses, 2022.
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Appendix 10. Michigan soybean insect losses, 2022.
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Appendix 11. Mississippi soybean insect losses, 2022.
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Appendix 12. North Carolina soybean insect losses, 2022.
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Appendix 13. Ohio soybean insect losses, 2022.
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Appendix 14. Oklahoma soybean insect losses, 2022.
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Appendix 15. South Carolina soybean insect losses, 2022.
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Appendix 16. Tennessee soybean insect losses, 2022.
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Appendix 17. Texas soybean insect losses, 2022.
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Appendix 18. Virginia soybean insect losses, 2022.



MUSSER ET AL. 25

Appendix 19. Wisconsin soybean insect losses, 2022.


