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Impact of Harvest Aid on Soybean

Key Takeaways

Desiccation at R7 rarely reduced soybean seed yield
and had no effect on protein and oil yield.

Desiccation at R6.5 reduced soybean seed yield by 4.3-
9.2% and reduced protein and oil yield by 4.5-10.7%.

Soybean desiccation allowed for 4 days earlier harvest
in the northern United States and 15 days earlier
harvest in the southern US.

Soybean desiccation minimally reduced incidence of
green stem about 50% of the time.

Inclement weather conditions can create many challenges
for soybean farmers at harvest. Extreme weather events
such as excessive rainfall, high temperature, high humidity,
and early frost hinder harvest operations, and they can also
affect soybean seed quality and composition.>'? Delays in
soybean harvest can significantly impact yield and profit.
For example, seed shatter can cause yield losses of 0.2%
per day when harvest is delayed beyond R8 or physiological
maturity.'®

Using a harvest aid, such as crop defoliants or desiccants,
can help accelerate maturation and facilitate a more efficient
harvest. However, these products have been primarily
deployed in the southern US. Research in Mississippi and
Louisiana found that desiccating soybean at R7 (Figure 1)
did not reduce yield or green stem, alter seed quality or
composition, and allowed soybean harvest to occur 7-14
days earlier when compared to the non-treated control
(NTC). That research also found that a harvest aid applied
prior to R7 significantly reduced soybean yield and seed
composition.?*481420 \While one study in lllinois showed
reduced soybean yield when desiccating prior to RS,
little research has been conducted in the northern and
southeastern US.2

The best soybean management practices by Extension researchers from
across the United States

In addition to limited studies geographically,
few research studies have been conducted on
harvest aids that incorporate other agronomic
management practices like planting date
(PD) and maturity group (MG). Earlier PDs
and longer MGs can significantly increase
soybean yield but can potentially delay
soybean harvest.’%¢?" Soybean farmers in
the southern US are interested in combining
earlier PDs with shorter MGs to potentially
avoid late summer drought and insect
pressure.”’” However, this system can lead
to green stems, leaves, and pods at soybean
maturity which can reduce harvest efficiency
and soybean quality resulting in dockage at
the grain elevator.”'2

R7 Reproductive Stage 7

One mature-colored
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the main stem. A S

- Yellow pods are
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+ Continue irrigation
until R7. ;

Figure 1. At reproductive stage 7 (R7), there
is one mature-colored pod anywhere on the
main stem (see middle pod).




Trial Objectives

The objective of this study was to evaluate
the effect of desiccation timing, planting
date, and maturity group on soybean
seed yield, protein and oil yield, green
stem, and harvest timing.

Trial Methods

For a full description of materials and
methods, see Kendall et al. 2025. Briefly,
this study was implemented at 19 sites

across 13 states (Figure 2) in 2024. Treatments consisted of
combinations of two PDs (early and late as defined by local
recommendations), three MGs (locally adapted MG, 0.5-1.0
point shorter MG than adapted MG, and 0.5-1.0 point longer
than adapted MG), and two desiccation timings (R6.5 and R79)
or a non-treated control (NTC). The harvest aid was Defol 5
(sodium chlorate) applied at 153.6 fl oz/ac with water using a
ground sprayer. Total carrier volume was 20 gal/ac. Methylated
seed oil was included in the spray tank mixture at 16 fl oz/
ac. Soybean seed yield was collected using plot combines and
adjusted to 13% moisture. Site-specific management practices
can be found in Table 1.

Table 1. Planting date (PD), maturity group (MG), and management information at each site. Tillage and irrigation were
reported as yes (Y) or no (N). Soil texture class for sites was reported using soil survey records.
;7 7 ;7 ;7 77 /7 | 7 7 7 [ |
| Seeding Row h |
Site Tillage | Irrigation Early Late | Harvest Rate Prev. Spacing Short | Normal | Long Texture
PD PD Date Crop X MG MG MG Class
(seeds/ac) (in.)
9-Sep
New Port, AR Y Y 24-Apr | 13-May | 8-Oct 140,000 Corn 15 3.8 47 5.4 Silt loam
28-Oct
Pine Tree, AR | Y Y [16May| 11-dun | 7O | 140000 |Soybean | 15 | 38 | 47 | 54 | Sitloam
Citra, FL Y Y 23-May | 13-Jun | 30-Oct | 140,000 Peanut 30 5.8 6.3 7.0 | Loamy sand
Monmouth, IL Y N 22-Apr | 21-May | 1-Oct 148,500 Corn 30 2.9 3.6 4.0 Silt loam
Perry, IL Y N 15-Apr | 10-May | 30-Sep 140,000 Corn 30 2.9 3.6 4.0 Silt loam
27-Sep
Kanawha, IA Y N 18-May | 4-Jun 8-Oct 140,000 Corn 30 1.8 2.2 2.6 Clay loam
Alexandria, LA Y N 21-May | 14-Jun 271_%(:; 137,500 Cotton 38 43 4.8 5.3 Silt loam
St. Paul, MN Y N 6-May | 30-May | 8-Oct 150,000 Corn 30 1.5 2.0 2.6 Silt loam
Waseca MN Y N 10-May | 11-Jun | 11-Oct | 150,000 Corn 30 1.5 2.0 2.6 Clay loam
3-Sep .
NI FEm, |y Y 18-Apr | 1-May | 23-Sep | 140,000 | Comn 38 39 | 45 | 50 | Sitycly
Starkville, MS loam
14-Oct
Ram 29-Aug Sty
amsey, N N 24-Apr | 8-May | 4-Sep | 140,000 | Soybean | 38 39 45 50 y <8y
Starkville, MS loam
23-Sep
North Plette, | Y | 258pr | 9May | 25 | 200000 | Com | 30 | 14 | 28 | 30 | Sitloam
Bladen, NC Y N 24-Apr | 29-May 142_;\?0?;[ 140,000 | Tobacco 30 45 5.2 5.8 | Sandy loam
Oxford, NC Y N 29-Apr | 29-May 18__85:[/ 140,000 Corn 30 4.5 5.2 5.8 | Sandyloam
Rocky Mount, 9-Oct
NC Y N 24-Apr | 6-Jun 5 Nov 140,000 | Tobacco 30 4.5 52 5.8 | Sandyloam
South
Charlston, OH N N 23-Apr | 13-May | 9-Oct 155,500 Corn 15 3.0 34 4.0 Clay loam
Blackville, SC Y Y 13-May | 12-Jun - 130,000 Corn 30 48 5.6 6.9 Loam
18-Sep .
Jackson, TN N N 26-Apr - 23-Oct 140,000 Corn 30 3.9 4.8 5.2 Silt loam
Arlington, WI N N 23-Apr | 17-May | 4-Oct 140,000 Corn 30 0.9 1.9 2.9 Silt loam




Seed oil and protein concentrations
were measured using near-infrared
spectroscopy (NIR) and adjusted to 13%
moisture. Oil and protein yields were
calculated by multiplying soybean yield
and protein and oil concentrations.
Green stem was evaluated visually from
each plot and reported as a percentage
from 0-100 prior to soybean harvest. A
rating of O indicates no green stem while
a rating of 100 indicates green stem
on every plant. To determine if harvest
could occur earlier, the date each plot
was ready to harvest was recorded, and
the desiccation treatment was subtracted
from the NTC. Sites were separated into
north and south regions (Figure 2) for
analysis.

Legend
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Figure 2. Location of research sites in the
north (states in green) and south (states
in blue) US regions.

Results

Soybean seed yield loss was rare when
desiccation occurred at R7 compared
to NTC and only occurred in 1 of 12
treatment combinations of desiccation
timing with region, PD, and MG (Figure
3). Seed yield losses with R6.5 desiccation
were common (75% of treatment com-
binations) and ranged from 4.3-9.2%
compared to NTC (Figure 3). Desiccation
at R6.5 may have reduced seed yield as
soybean development was stopped in the
critical period for yield determination of
R4-R7.7 Soybean dry matter accumulation
between R6.5 and R7 is 5-15% of final
seed yield."

Desiccation at R7 did not affect protein and oil yield; however,
significant differences in protein and oil yield were measured
regionally with desiccation at R6.5. In the north region, R6.5
desiccation reduced protein yield by 9.2% and oil yield by 10.7%
compared to NTC and R7 desiccation. In the south region,
desiccation timing did not affect protein yield, but oil yield
was reduced by 4.5% with R6.5 desiccation. Lower protein and
oil yield with R6.5 desiccation may have contributed to lower
soybean yield in the north region. Research at the University
of Minnesota found that defoliation between R4-R7 reduced
soybean seed yield which was attributed to lower protein and
oil yield.™
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Figure 3. Effect of desiccation timing on average soybean seed
yield (bu/ac). Interaction of region x MG x desiccation timing
(top). Interaction of PD x MG x desiccation timing (bottom). Bars
with the same letter are not significantly different at a=0.05.
Error bars show standard error of the mean.

Desiccation timing had a variable effect on soybean green stem
incidence. Of the 12 treatment combinations of desiccation
timing with region, PD, and MG, desiccation reduced green
stem incidence with 6 treatment combinations compared
to NTC (Figure 4). Previous research found similar results.??
Harvest aids are mainly absorbed through plant leaves, not
plant stems, which may explain the variable effectiveness of
harvest aids on green stem reduction.™
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Figure 4. Effect of desiccation timing on soybean green stem
incidence (%). Interaction of region x MG x desiccation timing (top).
Interaction of PD x MG x desiccation timing (bottom). Bars with
same letter are not significantly different at a=0.05. Error bars show
standard error of the mean.

Desiccation timing allowed for earlier soybean harvest compared
to the NTC. Harvest could occur 15 days earlier in the south region
with both desiccation timings. In the north region, desiccation
allowed for 3-4 days earlier harvest. The climate in the south
region is a critical factor in the effectiveness of harvest aids due
to the high humidity and temperature in the south, particularly at
night.”® While 3-4 days earlier harvest in the north may not seem
substantial, this can still allow farmers to avoid extreme weather
events that could delay soybean harvest or delay the planting of
winter wheat or cover crops.

Recommendations

The harvest aid, sodium chlorate, is a useful tool for farmers to
help improve soybean harvest efficiency. Harvest aid applied at
R7 rarely reduced soybean seed yield and did not affect protein
and oil yield, while desiccation at R6.5 frequently reduced soybean
seed yield and protein and oil yield. Both desiccation timings
reduced green stem incidence and allowed for earlier soybean
harvest. Farmers should target the R7 growth stage for harvest
aid application. If extreme weather conditions are expected,
desiccation at R6.5 may be justified, but soybean seed yield may
be reduced by 10% or more.

Authors

University of Wisconsin—-Madison
Mark A. Kendall

Spyridon Mourtzinis

Shawn P. Conley

The Ohio State University
Laura E. Lindsey

Acknowledgements

This research was funded by the
Wisconsin  Soybean Marketing
Board, the lowa Soybean Asso-
ciation, the Minnesota Soybean
Research and Promotion Coun-
cil, the Mississippi Soybean
Promotion Board (44-2024), the
North Carolina Soybean Pro-
ducers Association, the Science
for Success Initiative (USB #25-
210-S-B-1-B), and the United
Soybean Board (#25-209-S-A-
2-B). Desiccation products were
generously donated by Drexel
Chemical Company.

This article summarizes the
key findings from an open
access publication:

Kendall, M. A., Mourtzinis, S.,
Lindsey, L. E., Menza, N. C. L.,
Licht, M. A., Matcham, E. G.,
McNeal, J. P, Moseley, D. O.,
Mulvaney, M. J., Naeve, S. L.,
Plumblee, M. T., Preza Fontes, G.,
Ross, W. J., Vann, R. A., & Conley,
S. P. (2025). Harvest aid applied at
soybean growth stage R7 rarely
impacted seed, protein, or oil
yield. Agronomy Journal, 117(4),
e70109.

https://doi.org/10.1002/agj2
.70109

Science for Success is funded
by the Soy Checkoff.


https://doi.org/10.1002/agj2.70109
https://doi.org/10.1002/agj2.70109

References:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

Bateman, N. R., Catchot, A. L., Gore, J., Cook, D. R., Musser, F. R., & Irby, J. T. (2020). Effects of planting date for soybean growth,
development, and yield in the southern USA. Agronomy, 10(4), 596. https://doi.org/10.3390/agronomy 10040596

Bellaloui, N., Smith, J. R., Ray, J. D., Mengistu, A., Gillen, A. M., Fisher, D. K., & Singh, G. (2022). Responses of seed yield, quality,
and composition to the harvest-aid paraquat in soybean grown in Mississippi. Agrosystems, Geosciences & Environment, 5(2),
€20262. https://doi.org/10.1002/agg2.20262

Bennett, A. C., & Shaw, D. R. (2000). Effect of preharvest desiccants on group IV Glycine max seed viability. Weed Science, 48(4),
426-430. https://doi.org/10.1614/0043-1745(2000)048[0426:EOPDOG]2.0.CO;2

Boudreaux, J. M., & Giriffin, J. L. (2011). Application timing of harvest aid herbicides affects soybean harvest and yield. Weed
Technology, 25(1), 38-43. https://doi.org/10.1614/WT-D-10-00045.1

Bowers, G. R. (1995). An early soybean production system for drought avoidance. Journal of Production Agriculture, 8(1), 112-118.
https://doi.org/10.2134/jpa1995.fpage

Broeske, M., Gaska, J., & Conley, S. P. (2017). A visual guide to soybean growth stages. Badger Crop Network. https://badgercrop
network.com/resources/Soybean-Growth-Guide.pdf

Burnside, O. C. (1973). Influence of weeds on soybean harvesting losses with a combine. Weed Science, 21(6), 520-523. https://
doi.org/10.1017/50043174500032392

Campos, P., Miller, D., Copes, J., Netterville, M., Brown, S., Price, T., Moseley, D., Gentimis, T., Egbedi, P., & Parvej, R. (2023).
Influence of harvest aid on soybean seed quality affected by delayed harvest and environment in Louisiana. Crop, Forage &
Turfgrass Management, 9(1), e20221. https://doi.org/10.1002/cft2.20221

Cerrudo, A., & Naeve, S. L. (2025). Redefining soybean critical period for yield determination. Field Crops Research, 321, 109662.
https://doi.org/10.1016/}.fcr.2024.109662

De Bruin, J. L., & Pedersen, P. (2008). Soybean seed yield response to planting date and seeding rate in the Upper Midwest.
Agronomy Journal, 100(3), 696-703. https://doi.org/10.2134/agronj2007.0115

Gaspar, A. P, Laboski, C. A. M., Naeve, S. L., & Conley, S. P. (2017). Dry matter and nitrogen uptake, partitioning, and removal
across a wide range of soybean seed yield levels. Crop Science, 57(4), 2170-2182. https://doi.org/10.2135/cropsci2016.05.0322
Griffin, J. L., Boudreaux, J. M., & Miller, D. K. (2010). Herbicides as harvest aids. Weed Science, 58(3), 355-358. https://doi.org/10.

1614/WS-09-108.1

Logan, J., & Gwathmey, C. O. (2002). Effects of weather on cotton responses to harvest-aid chemicals. Journal of Cotton Science,
6(1), 1-12. https://www.cotton.org/journal/2002-06/1/upload/jcs06-001.pdf

McNeal, J. P, Dodds, D. M., Catchot, A. L., Gore, J., Irby, J. T., & Kruger, G. R. (2024). Impact of application volume and spray
droplet size on soybean harvest aid efficacy. Crop, Forage & Turfgrass Management, 10(2), e20294. https://doi.org/10.1002/
cft2.20294

Mendes, K. F., Mielke, K. C., D’Antonino, L., & Alberto da Silva, A. (2022). Retention, absorption, translocation, and metabolism
of herbicides in plants. In K. F. Mendes, & A. Alberto da Silva (Eds.), Applied weed and herbicide science (pp. 157-186). Springer
International Publishing. https://doi.org/10.1007/978-3-031-01938-8 5

Mourtzinis, S., Gaspar, A. P., Naeve, S. L., & Conley, S. P. (2017). Planting date, maturity, and temperature effects on soybean seed
yield and composition. Agronomy Journal, 109(5), 2040-2049. https://doi.org/10.2134/agronj2017.05.0247

Perondi, D., de Souza Néia, R., Jr., Zotarelli, L., Mulvaney, M. J., & Fraisse, C. W. (2022). Soybean maturity groups and sowing
dates to minimize ENSO and extreme weather events effects on yield variability in the Southeastern US. Agricultural and Forest
Meteorology, 324, 109104. https://doi.org/10.1016/j.agrformet.2022.109104

Philbrook, B. D., & Oplinger, E. S. (1989). Soybean field losses as influenced by harvest delays. Agronomy Journal, 81(2), 251-258.
https://doi.org/10.2134/agronj1989.00021262008100020023x

Proulx, R. A., & Naeve, S. L. (2009). Pod removal, shade, and defoliation effects on soybean yield, protein, and oil. Agronomy
Journal, 101(4), 971-978. https://doi.org/10.2134/agronj2008.0222x

Ratnayake, S., & Shaw, D. R. (1992). Effects of harvest-aid herbicides on soybean (Glycine max) seed yield and quality. Weed
Technology, 6(2), 339-344. https://doi.org/10.1017/S0890037X00034837

Rattalino Edreira, J. I., Mourtzinis, S., Conley, S. P, Roth, A. C., Ciampitti, I. A., Licht, M. A., Kandel, H., Kyveryga, P. M., Lindsey,
L. E., Mueller, D. S., Naeve, S. L., Nafziger, E., Specht, J. E., Stanley, J., Staton, M. J., & Grassini, P. (2017). Assessing causes of
yield gaps in agricultural areas with diversity in climate and soils. Agricultural and Forest Meteorology, 247, 170-180. https://doi.
org/10.1016/j.agrformet.2017.07.010

Villanueva, R., & Bradley, C. (2018). Kentucky soybeans: Green stem syndrome—What causes it? AgFax.

Whigham, D. K., & Stoller, E. W. (1979). Soybean desiccation by paraquat, glyphosate, and ametryn to accelerate harvest.
Agronomy Journal, 71(4), 630-633. https://doi.org/10.2134/agron|1979.00021962007 100040027 x



https://doi.org/10.3390/agronomy10040596
https://doi.org/10.1002/agg2.20262
https://doi.org/10.1614/0043-1745(2000)048[0426:EOPDOG]2.0.CO;2
https://doi.org/10.1614/WT-D-10-00045.1
https://doi.org/10.2134/jpa1995.fpage
https://badgercropnetwork.com/resources/Soybean-Growth-Guide.pdf
https://badgercropnetwork.com/resources/Soybean-Growth-Guide.pdf
https://doi.org/10.1017/S0043174500032392
https://doi.org/10.1017/S0043174500032392
https://doi.org/10.1002/cft2.20221
https://doi.org/10.1016/j.fcr.2024.109662
https://doi.org/10.2134/agronj2007.0115
https://doi.org/10.2135/cropsci2016.05.0322
https://doi.org/10.1614/WS-09-108.1
https://doi.org/10.1614/WS-09-108.1
https://www.cotton.org/journal/2002-06/1/upload/jcs06-001.pdf
https://doi.org/10.1002/cft2.20294
https://doi.org/10.1002/cft2.20294
https://doi.org/10.1007/978-3-031-01938-8_5
https://doi.org/10.2134/agronj2017.05.0247 
https://doi.org/10.1016/j.agrformet.2022.109104
https://doi.org/10.2134/agronj1989.00021962008100020023x
https://doi.org/10.2134/agronj2008.0222x
https://doi.org/10.1017/S0890037X00034837
https://doi.org/10.1016/j.agrformet.2017.07.010
https://doi.org/10.1016/j.agrformet.2017.07.010
https://doi.org/10.2134/agronj1979.00021962007100040027x

	Impact of Harvest Aid on Soybean
	Key Takeaways
	Figure 1
	Trial Objectives
	Trial Methods
	Table 1
	Figure 2
	Results
	Figure 3
	Figure 4
	Recommendations
	Authors and Acknowledgements
	References

