N "A PRACTICAL FARMERS OF IOWA

N((E

COOPERATORS’
PROGRAM Firmer-Led Research

Are Soybean Seed Treatments Necessary?

In a Nutshell:

« Emery Davis wanted help with making a decision on whether or not to purchase soybeans

with seed treatments in the future.

« He compared soybeans grown from seed treated with fungicides and a neonicotinoid with

soybeans grown from untreated seed.

Key Findings:
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+ Soybean yields between treatments were statistically similar. Untreated soybean seeds

produced yields equal to treated soybean seeds.

+ Because the untreated soybeans were less expensive than the treated soybeans and the two

resulted in statistically similar yields, untreated soybeans improved net returns by $30/ac.

BACKGROUND

Since 2014, PFI cooperators have conducted 11 trials on soybean
seed treatments.™ In all instances, the cooperators found no
improvement in soybean yield from treated seed compared
with untreated seed. Consequently, they scored improved net
returns from untreated seed. Learning of these results, Emery
Davis wished to put his farm to the test and conducted a trial
to determine whether an insecticide+fungicide seed treatment
affected soybean yield and profitability compared with no seed
treatment.

METHODS
Design

To determine the value of seed treatments, Davis compared yields
of soybeans between the following treatments:

e Treated-soybean seed treated with fungicides (Lumisena,
EverGol Energy, ILeVo), a biofungicide (L2030G) and
neonicotinoid insecticide (Gaucho).

e Untreated - soybean seed with no seed treatments.

Following corn harvest in fall 2021, Davis drilled a cereal rye cover
crop and then planted soybeans and roll-crimped the cover crop
in spring 2022. He assigned treatments to alternating strips of
soybeans, then replicated each treatment four times (Figure Al).
Strips measured 40 ft wide by 1,200 ft long. For both treatments,
Davis planted the same soybean variety and planting population.
Field management is presented in Table 1.

Soybeans harvested from strips at Emery Davis’ farm on Oct. 14, 2022.

TABLE 1. Mana

gement at Emery Davis’ in 2022.

Cover crop seeding

Oct. 1, 2021:
‘ND Gardner’ cereal rye (90 Ib/ac) drilled
in 7.5-in. row-widths

Soybean plantin, May 23, 2022:
Y planting 180,000 seeds/ac in 15-in. row-widths
Roll-crimp cover crop May 23, 2022

Herbicide application

June 13, 2022:
QOutlook (16 oz/ac); Flexstar (22 oz/ac);
Moccasin IT (20 oz/ac); AMS (1.75 Ib/ac);
Targa (13 oz/ac); crop oil (16 o0z/ac)

Soybean harvest

Oct. 14, 2022
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Measurements

Davis harvested soybeans from each strip and recorded yields
and percent moisture on Oct. 14, 2022. Yields were adjusted to
13% moisture.

Data Analysis

To evaluate effects of the seed treatments on soybean yield we
calculated treatment averages for each measurement then used
a t-test to compute the least significant difference (LSDs) at the
95% confidence level. The difference between each treatment’s
average soybean yield is compared with the LSD. A difference
greater than or equal to the LSD indicates the presence of a
statistically significant treatment effect, meaning one treatment
outperformed the other and the farmer can expect the same
results to occur 95 out of 100 times under the same conditions.
A difference smaller than the LSD indicates the difference is not
statistically significant and the treatment had no effect. We could
make these statistical calculations because Davis’ experimental
design involved replication of the treatments (Figure A1).

RESULTS AND DISCUSSION

Soybean yields were statistically similar between the treatments
(Figure 1). In other words, the untreated soybean seeds
produced yields equal to the seeds treated with fungicides and a
neonicotinoid insecticide. Across all treatments, the average yield
was 64.4 bu/ac which is above the five-year average for Louisa
County (56.2 bu/ac) where Davis farms.™

Economic considerations

The untreated soybean seeds provided top net returns by $30/ac
(Table 2). The untreated soybeans were less expensive than the
treated soybeans and the two resulted in statistically similar yields
(Figure 1).

CONCLUSIONS AND NEXT STEPS

Davis’ results provide additional evidence that seed treatments
may not always be necessary for soybeans. Like the PFI cooperators
who researched this topic on their own farms before him, Davis
found no benefit to net returns from growing soybeans from
treated seed compared with untreated seed (Figure 1; Table 2).
“Seed treatments don't seem to pay for themselves let alone make
the farm more profitable,” Davis said of his results. He added that
the trial provided him usable data that will help him with decision-
making going forward. “I think it’s good to actually test a product.
Knowing that [seed treatments didn’t improve net returns] and
the exposure risk of seed treatments I'll stick to planting untreated
seed.”

s

The cereal rye cover crop was roll-crimped just after soybeans were planted on
May 23, 2022.

Soybean yield
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FIGURE 1. Soybean yield by replication and treatment at Emery Davis’ in 2022.
Each column represents a replication of the seed treatment. In the upper left are
the treatment averages. Because the treatment averages differed by less than the
least significant difference (LSD = 2.3 bu/ac), we consider the treatments to be
statistically similar at the 95% confidence level.

TABLE 2. Partial budgets of the treatments at
Emery Davis’ in 2022.

TREATED UNTREATED
beatments (/20 $81.21 $51.12
Soybean yield (bu/ac)” 64.4 64.4
Soybean price ($/bu)* $15.09 $15.09
Gross returns ($/ac) $971.80 $971.80
Net returns ($/ac) $890.59 $920.68

* Seed costs provided by Davis.

¥ Average yield across all treatments was considered because corn
yield was statistically similar between treatments.

“ Soybean price was accessed from average for Jan. 1-Aug. 31, 2022
calculated by ISU Extension.®
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APPENDIX - TRIAL DESIGN AND WEATHER CONDITIONS

Columbus Junction
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FIGURE Al. Emery Davis’ experimental design consisted of four 12
replications of the two treatments. This design allowed for statistical 12022
analysis of the data. 10
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FIGURE A2. Mean monthly temperature and rainfall during
the trial period and the long-term averages at Columbus
Junction, the nearest weather station to Davis’ farm.”
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PFT’s Cooperators’ Program helps farmers find practical answers and make informed decisions through on-farm research projects.
The Cooperators’ Program began in 1987 with farmers looking to save money through more judicious use of inputs.
If you are interested in conducting an on-farm trial contact Stefan Gailans @ 515-232-5661 or stefan(@practicalfarmers.org.
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