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The Southern Soybean Disease Workers (SSDW) have published soybean disease loss estimates
for the southern United States since 1974. Summaries of the results from between 1977 and 2019
have been published in numerous refereed scientific journals (7; 11; 16; 18-27; 29-30). The annual
losses from between 2015 and 2022 have been presented annually in the SSDW proceedings (1-6;
8-10) and most recently in a publication that included the estimates from 2015 to 2019 in Plant
Health Progress that includes the loss estimates from the entire soybean production region
including the southern and northern states for a total of 29 states and Ontario, Canada (11). A
website through the University of Illinois Extension Service summarizes the estimated yield losses
from both the northern and southern U.S. and includes data from 1996 through 2014. The website
can be accessed at:

http://extension.cropsci.illinois.edu/fieldcrops/diseases/yield reductions.php

The additional supporting presentation of loss estimates were included in the annual proceedings
of the SSDW as well as some university-related sources (12-15; 17; 28). One last new output
source has been at the Crop Protection Network where a soybean disease loss calculator uses data
from 1996 through 2021 to provide information related to the percent losses, total bushels lost to
disease and specific diseases, loss in dollars, and the potential losses on a per acre basis. The
disease loss calculator can be access at:

https://loss.cropprotectionnetwork.org/crops/soybean-diseases

The disease loss estimates for the 2023 season contained in the current proceedings document were
obtained from representatives across the southern U.S. through various methods. Plant
pathologists with soybean pathology responsibilities were queried to provide the estimates of loss
from their respective states in November 2023. Most individuals relied on multiple methods to
derive estimates. Methods to derive losses included: Field surveys, plant disease diagnostic clinic
samples, variety trials, questionnaires to Cooperative Extension staff, research plots, grower
demonstrations, private crop consultant reports, foliar fungicide trials, sentinel plot data, variety
trial ratings, and "pure guess". To complete the loss estimates for each state, USDA/NASS
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production figures were downloaded in January 2024 and production losses were calculated based
on estimates of yield in the absence of disease. One additional topic that has recently been included
to the presentation of the loss estimates (2018 through 2023) has been a general environmental
comparison from each state. However, one major change was made for the 2022 season in that all
of the weather station locations were changed to a location collecting weather data from each
state’s greatest soybean producing county/parish. In situations where the greatest county/parish
did not contain a weather station that recorded data the next greatest county/parish was used.
Soybean county data were gathered from the USDA Farm Service Agency (FSA) website
(https://www.fsa.usda.gov/news-room/efoia/electronic-reading-room/frequently-requested-
information/crop-acreage-data/index). The data set from 2023 was parsed to determine the
greatest counties in each state and irrigated and non-irrigated acres were added up to arrive at those
totals. Environmental data from each county were then collected from the National Centers for
Environmental Information (https://www.ncdc.noaa.gov/cdo-web/) by conducting searches within
each state and downloading the entire data set for temperature and precipitation from each
corresponding location. State, county/parish, total number of acres within each county/parish, and
designated weather station name are presented in Table 1. Environmental data representing the
most current 30-year normal (1981-2010) were downloaded for each corresponding location from
the National Centers for Environmental Information data tools which includes climate normal
(https://www.ncdc.noaa.gov/cdo-web/datatools/normals).

Production losses associated with disease severity estimates were based on the formula used to
derive production losses:

Potential production without disease loss = actual production + (1-percent loss) (decimal
fraction)

Rounding errors may occur in the tables provided below due to the presence of low levels of
disease estimated by the state pathologist. Total losses in the form of percent disease loss by state
and total losses in millions of bushels were determined by averaging the loss by state with the
inclusion of the trace estimates.

The 2023 total acres harvested, average yield (bushels/Acre), and total production (yield in
bushels) from each state are presented in Table 2. Soybean acreage in the 16 southern states
decreased in 2023 when compared to the 2022 acreage reported by 7% (1). In general, 14 of the
southern states reported a decrease in the harvested acres, while two states reported increases. The
2023 average per acre soybean yield was 43.3 bu/A, which was a 0.04% increase compared to the
average yield from 2022. Similar to 2022 when several states reported a statewide record yield,
none of the states reported a statewide yield in 2023. Even though harvested acres were down
across the region, 11 of the states reported increases in the total harvested yield from their
respective state between 2023 and 2022. In addition, 15 of the states reported increases in the
average state yield, with only Virginia reporting a reduction in average yield. In 2023, more than
925 million bushels were harvested from approximately 19.2 million acres from the 16 southern
states accounting for a 4% decrease in the total harvest compared to 2022.

Percentage loss estimates from each state are specific as to causal organism or the common name
of the disease (Table 3). The total estimated average percent disease loss for 2023 was lower than
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the estimated loss observed during 2022 by 0.9%. As a whole, five states reported an increase in
percent disease losses compared to 2022 (AL, KY, MO, NC and TN). The remainder of the 16
states, 11, reported a reduction in percent loss estimates ranging from 0.08% (in OK and VA) to
7.28% (in LA). In terms of the top five diseases encountered during 2023, root-knot nematode,
soybean cyst nematode (SCN), charcoal rot, Cercospora leaf blight, and the reniform nematode
were the top five diseases in order or importance. Three of the top five diseases were similar
between 2022 and 2023, with charcoal rot and the reniform nematode being greater issues in 2023
than in 2022 likely as a result of the environment encountered during the season. Breaking the
diseases evaluated into categories based on specific plant parts impacted by the diseases within the
survey resulted in four categories: Nematode diseases (60%), stem and root diseases (22%), foliar
diseases (15%), seedling diseases (5%), and seed diseases (2%). Breaking the diseases down into
categories of plant parts impacted helps highlight the importance of specific groups of diseases
and which disease areas are causing the greatest estimated losses in a given year/season. Diseases
included in the category “other diseases” could not be separated into separate categories and
therefore were not included in any single category.

In terms of the disease losses in millions of bushels, the 2023 disease losses accounted for an
estimated 49.41, a 15.9% decrease compared to the estimated losses incurred during 2022 (Table
4).

Environmental conditions during 2023 were extremely dry and somewhat warmer than normal
across the southern region during June and July (Table 5). In general, a greater number of states
recorded reductions in total rainfall over the course of 2023 when compared to the 30-year norm.
In all, 10 states recorded negative rainfall totals for 2023 with rainfall totals being more than 74
inches below normal across the region. The decrease accounted for an 9.4% decrease in total
rainfall across the region when compared with the 30-year norm. Total rainfall varied greatly by
state with 11 states (AL, FL, LA, MD, MO, MS, NC, OK, TN, TX, and VA) recording overall
reductions during 2023 when compared with the 30-year normal by between -4.7 inches (TN) and
-13.7 inches (NC). The remainder of the states, AR, FL, GA, KY, and SC recorded increases in
rainfall compared to the 30-year norm that ranged from 1.2 (SC) to 6.3 (AR). In addition,
temperature for 2023 was also compared to the 30-year normal (1981-2010) at each of the
locations. In general, looking across the entire year, based on temperature averages for the whole
year, three months, May, June, and October were below the 30-year normal temperatures across
the region. Conversely, the remainder of the months had temperatures above normal with the
greatest temperature increases in January (6.2°F) and February (6.1°F). Looking at temperature
data by month, eight months had average temperature increases.

Acknowledgments

Funding was provided from the United Soybean Board through the Crop Protection Network to
collate the disease loss estimates from the southern region as part of a larger effort to collect losses
as they relate to plant diseases from the entire soybean producing area in the U.S. The members
of the SSDW Disease Loss Estimate Committee see value in continuing to collect the estimates on
an annual basis and will continue to seek funding to support the effort in the future.



Literature Cited

1.

Allen, T. W., Bissonnette, K., Bradley, C. A., Faske, T. R., Grabau, Z., Isakeit, T.,
Kemerait, R. C., Koehler, A., Langston, D., Lofton, J., Mueller, J. D., Padgett, B. B.,
Price, P. P., Sikora, E. J., Small, I. M., Vann, R., and Young, H. 2023. Southern United
States soybean disease loss estimates for 2022. Pages 1-11 in: Proceedings of the
Southern Soybean Disease Workers, Pensacola Beach, FL, March 1-2, 2023.

Allen, T. W., Bissonnette, K., Bradley, C. A., Damicone, J. P., Dufault, N. S., Faske, T. R,
Isakeit, T., Kemerait, R. C., Koehler, A., Langston, D., Lofton, J., Mueller, J. D., Padgett,
G. B., Price, P. P., Sikora, E. J., Small, I. M., Vann, R., and Young, H. 2022. Southern
United States soybean disease loss estimates for 2021. Proceedings of the Southern
Soybean Disease Workers, Pensacola Beach, FL, March 4-5, 2022.

Allen, T. W., Bissonnette, K., Bradley, C. A., Damicone, J. P., Dufault, N. S., Faske, T. R.,
Isakeit, T., Kemerait, R. C., Koehler, A., Mehl, H. L., Mueller, J. D., Padgett, G. B., Price,
P. P., Sikora, E. J., Small, I. M., Thiessen, L., and Young, H. 2021. Southern United States
soybean disease loss estimates for 2020. Proceedings of the Southern Soybean Disease
Workers, Pensacola Beach, FL, March 4-5, 2021.

Allen, T. W., Bissonnette, K., Bradley, C. A., Damicone, J. P., Dufault, N. S., Faske, T. R.,
Isakeit, T., Kemerait, R. C., Koehler, A., Mehl, H. L., Mueller, J. D., Padgett, G. B., Price,
P. P., Sikora, E. J., Small, I. M., Thiessen, L., and Young, H. 2020. Southern United States
soybean disease loss estimates for 2019. Proceedings of the Southern Soybean Disease
Workers, Pensacola Beach, FL, March 4-5, 2020.

Allen, T. W., Bissonnette, K., Bradley, C. A., Damicone, J. P., Dufault, N. S., Faske, T. R.,
Hollier, C. A., Isakeit, T., Kemerait, R. C., Kleczewski, N. M., Mehl, H. L., Mueller, J. D.,
Overstreet, C., Price, P. P., Sikora, E. J., Spurlock, T. N., Thiessen, L., and Young, H. 2019.
Southern United States soybean disease loss estimates for 2018. Proceedings of the
Southern Soybean Disease Workers, Pensacola Beach, FL, March 7-8, 20109.

Allen, T. W., Bissonnette, K., Bradley, C. A., Damicone, J. P., Dufault, N. S., Faske, T. R.,
Hollier, C. A., Isakeit, T., Kemerait, R. C., Kleczewski, N. M., Mehl, H. L., Mueller, J. D.,
Overstreet, C., Price, P. P., Sikora, E. J., Spurlock, T. N., Thiessen, L., and Young, H. 2018.
Southern United States soybean disease loss estimates for 2017. Proceedings of the
Southern Soybean Disease Workers, Pensacola Beach, FL, March 7-8, 2018.

Allen, T. W., Bradley, C. A., Sisson, A. J., Byamukama, E., Chilvers, M. I., Coker, C. M.,
Collins, A. A., Damicone, J. P., Dorrance, A. E., Dufault, N. S., Esker, P. D., Faske, T. R.,
Giesler, L. J., Grybauskas, A. P., Hershman, D. E., Hollier, C. A., Isakeit, T., Jardine, D.
J., Kemerait, R. C., Kleczewski, N. M., Koenning, S. R., Kurle, J. E., Malvick, D. K,
Markell, S. G., Mehl, H. L., Mueller, D. S., Mueller, J. D., Mulrooney, R. P., Nelson, B.
D., Newman, M. A., Osborne, L., Overstreet, C., Padgett, G. B., Phipps, P. M., Price, P.
P., Sikora, E. J., Smith, D. L., Spurlock, T. N., Tande, C. A, Tenuta, A. U., Wise, K. A.,
Wrather, J. A., and Young-Kelly, H. 2017. Soybean yield loss estimates due to diseases in
the United States and Ontario, Canada from 2010 to 2014. Plant Health Progress. doi:
10.1094/PHP-RS-16-0066.

Allen, T. W., Bradley, C. A., Damicone, J. P., Dufault, N. S., Faske, T. R., Hollier, C. A.,
Isakeit, T., Kemerait, R. C., Kleczewski, N. M., Kratochvil, R. J., Mehl, H. L., Mueller, J.
D., Overstreet, C., Price, P. P., Sikora, E. J., Spurlock, T. N., Thiessen, L., Wiebold, W. J.,



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

and Young, H. 2017. Southern United States soybean disease loss estimates for 2016.
Proceedings of the Southern Soybean Disease Workers, Pensacola Beach, FL, March 8-9,
2017.

Allen, T.W., Damicone, J. P., Dufault, N. S., Faske, T. R., Hershman, D. E., Hollier, C. A,
Isakeit, T., Kemerait, R. C., Kleczewski, N. M., Koenning, S. R., Mehl, H. L., Mueller, J.
D., Overstreet, C., Price, P. P., Sikora, E. J., and Young, H. 2016. Southern United States
soybean disease loss estimate for 2015. Pages 11-15 in: Proceedings of the Southern
Soybean Disease Workers, Pensacola Beach, FL, March 9-10, 2016.

Allen, T.W., Damicone, J. P, Dufault, N. S., Faske, T. R., Hershman, D. E., Hollier, C. A,,
Isakeit, T., Kemerait, R. C., Kleczewski, N. M., Koenning, S. R., Mehl, H. L., Mueller, J.
D., Overstreet, C., Price, P. P., Sikora, E. J., and Young, H. 2015. Southern United States
soybean disease loss estimate for 2014. Pages 10-15 in: Proceedings of the Southern
Soybean Disease Workers, Pensacola Beach, FL, March 11-12, 2015.

Bradley, C. A., Allen, T. W., Sisson, A. J., Bergstrom, G. C., Bissonnette, K. M., Bond,
J., Byamukama, E., Chilvers, M. 1., Collins, A. A., Damicone, J. P., Dorrance, A. E.,
Dufault, N. S., Esker, P. D., Faske, T. R, Fiorellino, N. M., Giesler, L. J., Hartman, G.

L., Hollier, C. A, Isakeit, T., Jackson-Ziems, T. A., Jardine, D. J., Kelly, H. M.,
Kemerait, R. C., Kleczewski, N. M., Koehler, A. M., Kratochvil, R. J., Kurle, J. E.,
Malvick, D. K., Markell, S. G., Mathew, F. M., Mehl, H. L., Hehl, K. M., Mueller, D. S.,
Mueller, J. D., Nelson, B. D., Overstreet, C., Padgett, G. B., Price, P. P., Sikora, E. J.,
Small, I., Smith, D. L., Spurlock, T. N., Tande, C. A., Telenko, D. E. P., Tenuta, A. U.,
Thiessen, L. D., Warner, F., Wiebold, W. J., and Wise, K. A. 2021. Soybean yield loss
estimates due to diseases in the United States and Ontario, Canada, from 2015 to 2019.
Plant Health Prog. 22:483-495.

Koenning, S. R. 2014. Southern United States soybean disease loss estimate for 2013.
Pages 1-5 in: Proceedings of the Southern Soybean Disease Workers, Forty-First Annual
Meeting, Pensacola, FL.

Koenning, S. R. 2013. Southern United States soybean disease loss estimate for 2012.
Pages 1-5 in: Proceedings of the Southern Soybean Disease Workers, Fortieth Annual
Meeting, Pensacola, FL.

Koenning, S. R. 2012. Southern United States soybean disease loss estimate for 2011.
Pages 1-5 in: Proceedings of the Southern Soybean Disease Workers, Thirty-Ninth Annual
Meeting, Pensacola, FL.

Koenning, S. R. 2011. Southern United States soybean disease loss estimate for 2010.
Pages 1-5 in: Proceedings of the Southern Soybean Disease Workers, Thirty-Eighth
Annual Meeting, Pensacola, FL.

Koenning, S. R., and Wrather, J. A. 2010. Suppression of soybean yield potential in the
Continental United States by plant diseases from 2006 to 2009. Plant Health Progress
d0i:10.1094-2010-1122-01-RS.

Koenning, S. R. 2010. Southern United States soybean disease loss estimate for 20009.
Pages 1-5 in: Proceedings of the Southern Soybean Disease Workers, Thirty-Seventh
Annual Meeting, Pensacola, FL.

Mulrooney, R. P. 1988. Soybean disease loss estimate for Southern United States in 1985
and 1986. Plant Disease 72:364-365.

Mulrooney, R. P. 1988. Soybean disease loss estimate for Southern United States in 1987.
Plant Disease 72:915.



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Pratt, P. W., and Wrather, J. A. 1998. Soybean disease loss estimates for the Southern
United States during 1994-1996. Plant Disease 82:114-116.

Sciumbato, G. L. 1993. Soybean disease loss estimate for the Southern United States during
1988-1991. Plant Disease 77:954-956.

Whitney, G. 1978. Southern states soybean disease loss estimates 1977. Plant Disease
Reporter 62:1078-1079.

Wrather, J. A., Chambers, A. Y., Fox, J. A., Moore, W. F., and Sciumbato, G. L. 1995.
Soybean disease loss estimates for the southern United States, 1974 to 1994. Plant Disease
79:1076-1079.

Wrather, J. A., and Sciumbato, G. L. 1995. Soybean disease loss estimates for the Southern
United States during 1992-1993. Plant Disease 79:84-85.

Wrather, J. A., Anderson, T. R., Arsyad, D. M., Gali, J., Ploper, L. D., Porta-Puglia, A.,
Ram, H. H., and Yorinori, J. T. 1997. Soybean disease loss estimates for the top 10 soybean
producing countries in 1994. Plant Disease 81:107-110.

Wrather, J. A., Stienstra, W. C., and Koenning, S. R. 2001. Soybean disease loss estimates
for the United States from 1996-1998. Canadian Journal of Plant Pathology 23:122-131.
Wrather, J. A., Koenning, S. R., and Anderson, T. 2003. Effect of diseases on soybean
yields in the United States and Ontario 1999-2002. Online. Plant Health Progress doi:
10.1094/PHP-2003-0325-01-RV.

Wrather, J. A., and Koenning, S. R. 2005. Soybean disease loss estimates for the United
States 1996-2004. http://aes.missouri.edu/delta/research/soyloss.stm

Wrather, J. A., and Koenning, S. R. 2006. Estimates of disease effects on soybean yields
in the United States 2003-2005. Journal of Nematology 38:173-180.

Wrather, J. A., and Koenning, S. R. 2009. Effects of diseases on soybean yields in the
United States 1996 to 2007. Plant Health Progress doi10:1094/PHP-2009-0401-01-RS.



Table 1. Locations where environmental data were downloaded based on the county/parish in each state with the
greatest soybean production and a town within that county that contained environmental data for the 2023.

2023 Acres of
soybean

State County/Parish ? Location production® Specific weather station ©
Alabama Limestone Athens 49,966 Athens
Arkansas Mississippi Keiser 241,824 Keiser
Delaware Sussex Georgetown 70,987 Georgetown Delaware Coastal Airport
Florida Jackson Marianna 3,660 Marianna Municipal Airport
Georgia Laurens Dublin 9,375 Dublin 2
Kentucky Christian Hopkinsville 85,712 Hopkinsville (Christian County)
Louisiana Madison Tallulah 82,180 Tallulah Vicksburg Regional Airport
Maryland Worcester Snow Hill 4,099 Baltimore Washington International Airport
Mississippi Bolivar Cleveland 276,311 Cleveland
Missouri Saline Marshall 142,310 Marshall
North Carolina Robeson Lumberton 80,465 Lumberton
Oklahoma Kay Blackwell 90,131 Blackwell 4 SSE Mesonet
South Carolina Florence Florence 40,882 Florence Regional Airport
Tennessee Gibson Milan 102757 Milan Experimental Station
Texas Lamar Paris 16,082 Paris
Virginia Hanover Hanover 21,180 Ashland Hanover Co. Municipal Airport

@ County or parish soybean production data from each of the greatest soybean producing counties/parishes were
determined based on data provided from the crop acreage data set from the USDA Farm Service Agency
(www.fsa.usda.gov). Note that a weather station could not be located in the greatest soybean producing county/parish
in Louisiana, Maryland, Missouri, or Virginia. The third largest soybean producing parish in Louisiana, 18th largest
soybean producing county in Maryland, and the third largest in Missouri and Virginia were therefore relied on for
environmental data.

® The total soybean acres produced in each county were determined based on FSA data and were added in instances
where soybean production was separated based on irrigation practice, seed production, or the production of edamame.
¢ Specific weather station names are included for the purposes of presenting a historical record of these data as
downloaded from the National Centers for Environmental Information website (www.ncdc.noaa.gov). In addition,
weather stations were chosen that included a 30-year normal data set so comparisons could be made between 2022 and
the normal environmental data.

The specific weather station was based on the name assigned by NASS and can be located on their website.

d The data for the location in Kentucky was downloaded from http://kymesonet.org/monthly summaries.html. The
Kentucky mesonet site was the only one that included temperature as well as precipitation data.
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Table 2. Soybean production from the 16 southern states during 2023 2.

Yield in bu/A
State Acres (1,000s) P Bu/Acre b (1,000s) P
Alabama 345 (-) 43 (+2) 14,835 (+)
Arkansas 2,950 (-) 54* (+2) 159,300 (-)
Delaware 148 (-) 46 (+2) 6,808 (+)
Florida 18 (-) 43 (-9) 774 (-)
Georgia 155 (-) 43* (+2) 6,665 (+)
Kentucky 1,820 (-) 55 (+4) 100,100 (+)
Louisiana 980 (-) 40 (-7) 39,200 (-)
Maryland 460 (-) 47 (+4) 21,620 (-)
Mississippi 2,130 (-) 56 (+2) 119,280 (-)
Missouri 5,520 (-) 48 (+2.5) 264,960 (-)
North Carolina 1,630 (-) 38.5(-) 62,755 (-)
Oklahoma 410 (+) 26 (+9) 10,660 (+)
South Carolina 385 (-) 39* (+2) 15,015 (+)
Tennessee 1,570 (-) 51* (+3) 80,070 (+)
Texas 85 () 25 (+5) 2,125 (+)
Virginia 570 (-) 38 (-3) 21,660 (-)
TOTAL 19,176 (-) 925,827 (-)

Avg. 43.3 (+1.9)

& Data were compiled from the USDA National Agricultural Statistics Service Crop
Production 2023 Summary as distributed in January 2024. The report, in its entirety, can
be downloaded from: https://downloads.usda.library.cornell.edu/usda-
esmis/files/k3569432s/ns065v292/8910md644/cropan24.pdf.

Additional data were supplemented for states such as Florida by using the FSA acres
information which can be accessed at: https://www.fsa.usda.gov/news-
room/efoia/electronic-reading-room/frequently-requested-information/crop-acreage-
data/index

b Difference from 2022 indicated in parentheses as either a decrease (-) or increase (+).



Table 3. Estimated percentage loss of soybean yield due to diseases from 16 southern states during 2023.

% yield suppression by state

Disease AL? AR DE FL GA KY LA MD MO MS NC OK SC TN X VA AVG
Anthracnose 0.00 0.00 0.00 0.01 0.10 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.40 0.00 0.01 0.03
Bacterial diseases 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00
Brown stem rot 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cercospora leaf blight 1.00 0.25 0.01 0.10 1.00 0.10 0.50 0.01 0.05 1.00 0.75 0.10 0.50 0.01 0.00 0.25 0.35
Charcoal rot 1.00 0.01 0.00 0.01 0.01 0.02 0.00 0.00 0.60 0.00 0.05 7.00 0.01 0.50 0.00 0.01 0.58
Downy mildew 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00
Frogeye leaf spot 0.01 003 0.00 0.00 0.00 1.00 0.02 0.00 0.00 0.00 0.08 0.00 0.01 1.40 0.00 0.03 0.16
Fusarium wilt and root rot 0.00 001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.01 0.00
Other diseases® 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phomopsis seed decay 0.02 000 001 0.10 0.10 0.00 0.00 0.01 0.00 0.01 0.00 0.01 0.50 0.01 0.00 010 0.05
Phytophthora root and stem rot 0.00 002 0.00 0.00 0.00 0.60 0.00 0.00 0.60 0.00 0.15 0.00 0.00 0.05 0.00 0.00 0.09
Pod and stem blight 001 001 000 0.0 0.50 0.05 0.00 0.00 0.10 0.00 0.10 0.00 0.50 0.05 0.00 0.01 0.09
Purple seed stain 0.02 005 005 0.0 0.10 0.03 001 005 0.00 0.02 0.01 0.0 0.01 0.08 0.00 0.01 0.04
Red crown rot 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.01
Reniform nematode 030 030 0.00 0.0 0.10 0.00 190 0.00 0.00 0.06 0.00 0.00 0.50 0.01 0.00 0.00 023
Root-knot nematode 150 430 150 3.00 1.50 000 225 050 0.01 185 2.00 0.00 2.50 0.01 0.00 1.00 1.37
Soybean cyst nematode 0.05 030 250 0.00 0.00 280 0.00 1.00 2.50 0.05 2.00 0.00 0.50 1.80 0.00 200 097
Other nematodes® 0.00 003 005 0.10 0.10 0.00 0.00 001 0.00 0.00 0.00 0.00 2.50 0.00 0.00 025 019
Rhizoctonia aerial blight 0.01 008 0.00 0.00 0.00 0.00 010 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.02
Sclerotinia stem rot (white mold -

Sclerotinia sclerotiorum) 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Seedling diseases 0.00 003 0.01 0.00 0.00 0.70 0.00 0.01 0.01 030 030 0.00 0.02 1.00 0.00 025 0.16
Septoria brown spot 0.00 002 0.02 0.00 0.00 040 0.02 002 0.00 0.10 0.05 0.00 0.05 1.00 0.00 0.05 011
Southern blight 005 001 0.00 0.01 0.01 0.00 0.03 0.00 0.00 030 0.02 0.00 0.05 0.00 0.00 0.00 0.03
Soybean rust 001 000 0.00 0.01 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
Stem canker 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.10 0.00 0.00 0.00 0.02 0.02
Sudden death syndrome 0.00 000 0.00 0.00 0.00 1.00 0.00 0.00 0.30 0.00 0.01 0.00 0.00 0.01 0.00 0.02 0.08
Taproot decline 0.05 002 0.00 0.00 0.00 0.00 050 0.00 0.00 0.30 0.00 0.00 0.01 0.00 0.00 0.00 0.06
Target spot 0.00 000 0.00 0.00 0.00 010 0.00 0.00 0.00 0.00 0.01 0.00 0.15 0.15 0.00 0.01 0.03
Virus Diseases* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.04 0.00 0.00 0.00 0.00
Total disease % 403 547 414 404 4.02 6.80 533 1.60 418 409 581 7.32 7.97 6.46 0.00 404 | 471

2Rounding errors may exist since some humbers presented carry decimal places beyond the hundredths place.

b Other diseases listed included: Phymatotrichopsis root rot (TX).

¢ Other nematodes listed included: Columbia lance nematode (SC), lance nematode (AR, DE, MD), lesion nematode (DE, MD), sting nematode (GA), stubby root nematode (SC).
dVirus diseases listed included: Bean pod mottle virus (KY), Soybean vein necrosis virus (DE, KY, MD, MS), Tobacco ringspot virus (KY).



Table 4. Estimated suppression of soybean yield (Millions of Bushels) as a result of disease during 2023.

yield suppression by state (millions of bushels)?

Disease AL AR DE FL GA KY LA MD MS MO NC OK SC TN X VA  TOTAL
Anthracnose 000 000 000 000 001 000 000 000 000 000 001 000 000 034 0.00 0.00 0.36
Bacterial diseases 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.0 0.00 0.00
Brown stem rot 000 000 000 000 000 000 000 000 003 000 000 000 000 000 0.00 0.00 0.03
Cercospora leaf blight 015 042 000 000 007 011 021 0.00 014 124 050 001 0.08 0.00 0.00 0.06 3.00
Charcoal rot 015 002 000 000 000 002 000 000 166 000 003 081 000 043 0.00 0.00 3.12
Downy mildew 000 000 000 000 000 000 000 000 000 000 001 000 000 000 0.00 0.00 0.01
Frogeye leaf spot 000 005 000 000 000 107 001 000 000 000 005 000 000 120 000 0.01 2.39
Fusarium wilt and root rot 000 001 000 000 000 000 000 000 000 000 003 000 000 000 000 0.00 0.05
Other diseases 000 000 000 000 000 000 000 000 000 000 000 0.00 000 000 000 0.00 0.00
Phomopsis seed decay 000 000 000 000 001 000 000 000 000 001 000 000 008 000 000 0.02 0.14
Phytophthora root and stem rot 000 003 000 000 000 064 000 000 166 000 010 0.00 0.0 004 000 0.00 2.48
Pod and stem blight 000 002 000 000 003 005 000 000 028 000 007 0.00 008 004 000 0.00 0.58
Purple seed stain 000 008 000 000 001 003 000 001 000 002 001 001 000 006 000 0.00 0.26
Red crown rot 000 000 000 000 000 000 079 000 000 000 000 0.00 002 000 000 0.00 0.80
Reniform nematode 005 051 000 000 001 000 093 011 000 007 000 0.00 0.08 001 000 0.00 1.76
Root-knot nematode 023 725 011 002 010 000 000 022 003 230 133 000 041 001 000 023 1224
Soybean cyst nematode 001 051 018 000 000 301 000 000 691 006 133 000 008 154 000 045 14.08
Other nematodes® 000 005 000 000 001 000 004 000 000 000 000 000 041 000 000 0.06 0.57
Rhizoctonia aerial blight 000 013 000 000 000 000 000 000 000 012 000 0.00 0.0 000 000 0.00 0.26
Sclerotinia stem rot (white mold -

Sclerotinia sclerotiorum) 000 000 000 000 000 000 000 000 000 000 000 0.00 000 000 000 0.00 0.00
Seedling diseases 000 005 000 000 000 075 001 000 001 037 020 000 000 08 000 0.06 2.32
Septoria brown spot 000 003 000 000 000 043 001 000 000 012 0.03 000 001 08 000 0.01 1.51
Southern blight 001 002 000 000 000 000 000 000 000 037 001 000 001 000 000 0.00 0.42
Soybean rust 000 000 000 000 003 000 000 000 000 000 000 0.00 000 000 000 0.00 0.04
Stem canker 000 000 000 000 000 000 000 000 000 000 013 001 000 000 000 0.00 0.15
Sudden death syndrome 000 000 000 000 000 107 021 000 083 000 001 000 000 001 000 0.00 2.13
Taproot decline 001 003 000 000 000 000 000 000 000 037 000 0.00 000 000 000 0.00 0.42
Target spot 000 001 000 000 000 011 000 000 000 000 001 0.00 002 013 000 0.00 0.28
Virus Diseases® 000 000 000 000 000 000 000 000 000 000 001 000 001 0.00 000 0.00 0.01
Total disease % 062 922 029 003 028 731 221 035 1156 508 387 084 130 553 000 091 4941

aRounding errors may exist since some numbers presented carry decimal places beyond the hundredths place.

¢Other nematodes listed included: Columbia lance nematode (SC), lance nematode (DE), lesion nematode (AL, AR, DE, KY, SC), spiral (KY, LA), sting nematode (GA, SC), stubby root

nematode (SC).

Virus diseases listed included: Soybean vein necrosis virus (DE, KY, MD, MS, NC).
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Table 5. Deviation of the 2023 temperature from the 30-year normal and the total precipitation for 2023 and the 30-year normal from each of the 16 southern soybean
producing states based on data downloaded from the centroid for each respective state.

Deviation from the 30-year temperature norm (°F) 2 Total precip (in) °
State January February March  April May June  July  August September  October  November  December 2023 30-year  Deviation
Alabama 35 3.9 -2.3 -34  -17 -1.1 -0.4 -1.0 1.4 -1.2 -0.1 1.2 52.1 (5) 59.1 -7.0
Arkansas 6.3 33 -14 -1.1 0.0 -1.5 -2.0 -24 0.8 1.6 0.9 4.2 58.5 (5) 52.2 6.3
Delaware 9.7 8.5 35 6.1 -14 -0.6 0.2 -1.0 -0.1 2.4 -0.7 33 45.7 (4) 43.8 1.8
Elorida 6.0 7.2 2.0 -0.5 -2.4 -0.9 0.4 55 0.3 0.0 -1.2 -0.5 45.6 (4) 51.1 -5.5
Georgia 5.1 9.0 2.3 1.2 -4.1 -2.4 -0.7 1.9 -1.6 -0.3 -1.2 1.3 52.8 (6) 49.3 35
Kentucky 7.9 8.8 0.7 0.2 -0.3 -14 -1.9 -3.6 -0.7 -1.2 25 5.1 54.7 (7) 51.8 3.0
Louisiana 6.9 6.4 4.3 -1.6 15 1.7 1.6 7.5 4.9 3.0 0.5 4.6 44.2 (2) 53.3 -9.2
Maryland 3.7 4.0 -1.1 2.7 -2.9 -1.7 1.0 -0.5 -0.8 0.2 -2.7 -0.2 42.3 (5) 474 -5.1
Missouri 7.9 6.3 -1.3 5.3 4.2 3.2 2.3 0.4 4.6 4.1 3.4 8.8 34.5 (6) 41.8 -7.3
Mississippi 7.1 42 0.7 -1.8 -0.5 -0.5 -0.8 1.2 -7.2 -11.7 -3.6 7.8 50.2 (4) 59.3 -9.1
gg{é?ina 6.3 7.7 2.0 11 -41 34 10 2.0 -0.5 0.6 -0.7 37 372(3) 508 -13.7
Oklahoma 43 3.1 -1.1 1.7 0.4 1.2 0.3 3.0 5.6 0.1 2.7 . 26.8 (2) 38.8 -12.1
?:c;l::)Tina 5.3 6.7 11 0.8 -4.0 -3.0 0.1 1.7 -1.0 0.2 -0.3 2.6 46.5 (7) 453 1.2
Tennessee 6.1 5.3 0.2 -1.9 -0.7 -0.6 -1.8 -35 -0.1 -0.2 1.0 6.1 51.5 (5) 56.2 -4.7
Texas 6.3 3.3 1.7 24 -01 -2.1 -2.6 35 2.2 -1.8 1.2 35 43.8 (5) 48.9 -5.1
Virginia 6.7 9.1 4.1 66.6 -0.6 -0.7 2.9 33 1.9 3.1 0.9 3.8 35.4 (3) 47.2 -11.8
Avg. 6.2 6.1 1.0 46  -10 -0.9 0.0 1.1 0.6 -0.1 0.2 3.7 - - -74.8

2 Deviations of temperature were calculated based on subtracting the average temperature for each month from the 30-year normal. Negative numbers are deviations below the normal and positive
numbers are deviations above the normal temperature for the 30-year period from 1981-2010.

b Numbers in parentheses equal the number of months where the total rainfall was greater than the 30-year normal for each month at the given location. Only values greater than 0.0 were
considered “above the normal”.
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