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In a Nutshell:
• Numerous products are marketed to farmers that promise to boost crop yields.
Jack Boyer was curious about one such product – MycoApply – and tested the
effectiveness of this mycorrhizal soil inoculant on corn and soybeans.

Cooperators
Jack Boyer – Reinbeck

• Boyer hypothesized that the MycoApply would improve corn and soybean yields
and that the yield improvement would be more than enough to pay for the cost of
the product.

Funding
Walton Family Foundation

Key Findings:
• MycoApply had no effect on corn or soybean yields compared to the control
treatment, which did not receive the product.
• Applying this soil inoculant product only added to Boyer’s crop production costs.
METHODS

TABLE 1. Corn and soybean management at Jack Boyer’s in 2019.

Design

ACTIVITY

Boyer conducted trials in separate corn and
soybean fields (Table 1).

Previous crop

To test the effectiveness of MycoApply, Boyer
compared two treatments in both the corn
and soybean field:
1. MycoApply;

Cover crop

Data analysis
To evaluate any effects, we calculated the
least significant difference (LSD) between
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Corn

Oct. 24, 2018:

Cereal rye (50 lb/ac);

Cereal rye (50 lb/ac);

Rapeseed (3 lb/ac)

Rapeseed (3 lb/ac)

June 2:

Apr. 25:

Terminated with

Terminated with

Roundup Weathermax (44 oz/ac);
Outlook (14 oz/ac);

Roundup Weathermax (44 oz/ac)

Liberty (32 oz/ac)
Plant crop

Apr. 24:

May 23:

35,000 seeds/ac; 30-in. rows

155,000 seeds/ac; 10-in. rows

Apr. 16:
100 lb N/ac as anhydrous ammonia
N fertilizer

Measurements
In mid-June, we conducted stand counts and
collected five whole-plant seedling samples
from each strip in both the corn and soybean
field. We weighed the whole-plant corn and
soybean seedlings after allowing them to
air-dry for three weeks. Boyer harvested and
recorded yields from each individual strip in
the corn field on Nov. 9 and in the soybean
field on Oct. 14.

SOYBEAN FIELD

Soybeans

Sept. 5, 2018:

2. No-MycoApply (control).
Boyer implemented four replications of the
two treatments in both fields (Figure A1).
Strips measured 30 ft wide by 1,400 ft long
in the corn field and 30 ft wide by 2,430 ft
long in the soybean field. Boyer applied the
MycoApply at a rate of 2 lb/ac in the furrow
at the time of corn planting (Apr. 24) and
soybean planting (May 23). He reported the
cost of the product as $12.50/ac.

CORN FIELD

Apr. 25:

--

30 lb N/ac as UAN(28)
June 14:
50 lb N/ac as anhydrous ammonia
June 13:

Weed control

Zaar (16 oz/ac); Impact (10.7 oz/
ac); Point Blank (2 oz/ac)

--

Harvest crop

Nov. 9

Oct. 14

the MycoApply and control treatments
at the 95% confidence level using a t-test
for each measurement: seedling weight,
plant population and crop yield. For each
measurement, if the difference resulting
from the two treatments was greater than
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the calculated LSD, we would expect such
a difference to occur 95 times out of 100 –
we refer to this as a statistically significant
effect. On the other hand, if the difference
resulting from the two treatments was less
than the LSD, we consider the results to be
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RESULTS AND DISCUSSION
Corn
The MycoApply had no effect on corn seedling weight and corn
population (Table 2); nor did it have any effect on corn yield compared
to the no-MycoApply control treatment (Figure 1). Across the two
treatments, Boyer’s mean corn yield was 248 bu/ac which exceeded the
five-year Tama County average of 205 bu/ac.[1]
Soybeans
The MycoApply had no effect on soybean seedling weight and soybean
population (Table 3); nor did it have any effect on soybean yield
compared to the no-MycoApply control treatment (Figure 2). Across
the two treatments, Boyer’s mean soybean yield was 61 bu/ac which was
just above the five-year Tama County average of 59 bu/ac.[1]

CONCLUSIONS AND NEXT STEPS
Because the MycoApply soil inoculant had no effect on corn or soybean
yields compared to the control, the product is considered an added expense
to Boyer’s crop production. In both fields, the added expense amounted to
$12.50/ac. “I learned that this product [MycoApply] does not pay on my
farm because I did not see a return on investment,” Boyer said.

TABLE 2. Corn seedling dry weight and corn population at Jack
Boyer’s in 2019.
SEEDLING DRY
CORN POPULATION
TREATMENT
WEIGHT (g)
(no. plants/ac)
MycoApply

1.05

34,667

Control

0.90

34,750

Difference

0.15

83

LSD (95%)

0.54

1,906

Because the differences between the treatment means are less than the least
significant differences (LSD) for both measurements, the results are considered
statistically similar at the 95% confidence level.

Corn yields
350
LSD = 11 bu/ac

300
bushels per acre

statistically similar. We could make these statistical calculations because
Boyer’s experimental design involved replication of the two treatments
(Figure A1).
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FIGURE 1. Corn yields at Jack Boyer’s, harvested on Nov. 9, 2019. Columns
represent yields for each individual strip. Above each set of columns is the mean
for both treatments. Because the difference between the two means (4 bu/ac) is
less than the least significant difference (LSD; 11 bu/ac), the results are considered
statistically similar at the 95% confidence level.

TABLE 3. Soybean seedling dry weight and soybean population
at Jack Boyer’s in 2019.
SOYBEAN
SEEDLING DRY
POPULATION
TREATMENT
WEIGHT (g)
(no. plants/ac)
MycoApply

0.36

121,333

Control

0.36

118,917

Difference

0.00

2,417

LSD (95%)

0.11

18,609

Because the differences between the treatment means are less than the least
significant differences (LSD) for each measurement, the treatments are considered
statistically similar at the 95% confidence level.

Soybean yields
80
bushels per acre
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LSD = 14 bu/ac
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AmeriCorps volunteers Taylor Hintch (left) and Grace Yi helped collect corn
and soybean seedling samples on June 12, 2019 at Jack Boyer’s farm.
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FIGURE 2. Soybean yields at Jack Boyer’s, harvested on Oct. 14, 2019. Columns
represent yields for each individual strip. Above each set of columns is the mean
for both treatments. Because the difference between the two means (2 bu/ac) is
less than the least significant difference (LSD; 14 bu/ac), the results are considered
statistically similar at the 95% confidence level.

PRACTICAL FARMERS OF IOWA
www.practicalfarmers.org

Published 2019

APPENDIX – TRIAL DESIGN AND WEATHER CONDITIONS

Grundy Center
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FIGURE A1. Jack Boyer’s experimental design. In both the corn and soybean field, he
implemented four replications of the two treatments (eight strips total). This design
allows for statistical analysis of the results.
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FIGURE A2. Mean monthly temperature and rainfall for Apr. 1, 2019
through Oct. 31, 2019 and the long-term averages at Grundy Center, the
nearest weather station to Boyer’s farm (about 9 miles away).[2]
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PFI COOPERATORS’ PROGRAM
PFI’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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