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Impact of Harvest Aid on Soybean

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.5,12 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.18

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.2,3,4,8,14,20 While one study in Illinois showed 
reduced soybean yield when desiccating prior to R8, 
little research has been conducted in the northern and 
southeastern US.23

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.

Key Takeaways
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.10,16,21 Soybean farmers in 
the southern US are interested in combining 
earlier PDs with shorter MGs to potentially 
avoid late summer drought and insect 
pressure.1,17 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.7,12

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

R7  Reproductive Stage 7
One mature-colored 
pod anywhere on
the main stem.

	∙ Yellow pods are 
moving toward 
maturity.

	∙ Tan, brown, or
tawny pods 
(depending on
variety) signal 
physiological
maturity.

	∙ Seeds at the R7 
growth stage are 
at approx. 60% 
moisture.

	∙ Continue irrigation 
until R7.



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 Objectives

Trial Methods

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 R76) 
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.

Site Tillage Irrigation Early 
PD

Late 
PD

Harvest 
Date

Seeding 
Rate

(seeds/ac)

Prev. 
Crop

Row 
Spacing 

(in.)

Short 
MG

Normal 
MG

Long 
MG

Texture 
Class

New Port, AR Y Y 24-Apr 13-May
9-Sep
8-Oct
28-Oct

140,000 Corn 15 3.8 4.7 5.4 Silt loam

Pine Tree, AR Y Y 16-May 11-Jun
9-Oct
25-Oct

140,000 Soybean 15 3.8 4.7 5.4 Silt loam

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

Kanawha, IA Y N 18-May 4-Jun
27-Sep
8-Oct

140,000 Corn 30 1.8 2.2 2.6 Clay loam

Alexandria, LA Y N 21-May 14-Jun
7-Oct
21-Oct

137,500 Cotton 38 4.3 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

North Farm, 
Starkville, MS

Y Y 18-Apr 1-May
3-Sep
23-Sep
14-Oct

140,000 Corn 38 3.9 4.5 5.0
Silty clay 

loam

Ramsey, 
Starkville, MS

N N 24-Apr 8-May
29-Aug
4-Sep
23-Sep

140,000 Soybean 38 3.9 4.5 5.0
Silty clay 

loam

North Platte, 
NE

N Y 25-Apr 9-May
20-Sep
1-Oct

200,000 Corn 30 1.4 2.8 3.0 Silt loam

Bladen, NC Y N 24-Apr 29-May
12-Oct
4-Nov

140,000 Tobacco 30 4.5 5.2 5.8 Sandy loam

Oxford, NC Y N 29-Apr 29-May
8-Oct
1-Nov

140,000 Corn 30 4.5 5.2 5.8 Sandy loam

Rocky Mount, 
NC

Y N 24-Apr 6-Jun
9-Oct
5-Nov

140,000 Tobacco 30 4.5 5.2 5.8 Sandy loam

South
Charlston, OH

N N 23-Apr 13-May 9-Oct 155,500 Corn 15 3.0 3.4 4.0 Clay loam

Blackville, SC Y Y 13-May 12-Jun - 130,000 Corn 30 4.8 5.6 6.9 Loam

Jackson, TN N N 26-Apr -
18-Sep
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

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



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 0 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.

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

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-R7.9 Soybean dry matter accumulation 
between R6.5 and R7 is 5-15% of final 
seed yield.11

Results

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.19

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 α=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.22 
Harvest aids are mainly absorbed through plant leaves, not 
plant stems, which may explain the variable effectiveness of 
harvest aids on green stem reduction.15



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.13 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.

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 α=0.05. Error bars show 
standard error of the mean.

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.
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