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In a Nutshell:

« Vic Madsen was curious to use a companion-planting approach to organic corn
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Vic Madsen - Audubon

production by planting soybeans instead of corn in every third row.

« Madsen hypothesized that not planting every third row of corn (skip row) would
produce yields similar to corn planted in every row and would better accommodate Funding
interseeded cover crops. He also anticipated the interseeded soybeans would produce
extra revenue.

Walton Family Foundation

Key Findings:

+ Madsen recorded reduced corn yields by 29 bu/ac in the skip-row
arrangement compared to the control. Dry conditions prevented
any measurable cover crop growth.

+ The skip-row arrangement netted $52.92/ac less than the control
treatment despite 12 bu/ac of soybeans harvested.

METHODS
Design

To test the effect on organic corn yields from planting soybeans instead
of corn in every third row, Madsen compared two treatments:

) ) . Soybeans growing in every third row of corn in the skip-row
1. Sklp row — Sklp every third row treatment at Vic Madsen’s during cultivation on June 25, 2020.

when planting corn. This results

1fnutwo dro}x)/vs on 36.—1n. centers;i TABLE 1. Corn management between the two treatments
ollowed by a 72—1n.. gap an at Vic Madsen’s in 2020.
two more rows on 36-in. centers

(experimental practice). Plant SKIP ROW CONTROL
soybeans in 72-in. gap. Interseed Previous crop Soybeans
cover crops to corn in June.; May 12: May 19
. 26,747 seeds/ac in 36-in. row-widths. vay B} .
2. Control - Plant corn in every Plant corn . . . 28,531 seeds/ac in 36-in. row-widths.
. . . 8 rows of corn in each strip (skipped . .
row on 36-in. row-widths (typical each third row). 12 rows of corn in each strip.
practice). Interseed cover crops
to corn in June May 12:
’ Plant 187,252 seeds/ac into corn none
Madsen implemented four soybeans skip rows (essentially 9-ft row-widths). 4
replications of the two treatments rows of soybeans in each strip.
(Figure A1). Strips measured June 25:
36 ft wide by 522 ft long. Field Interseed Clovers and radish seeded %-1-in. deep.
management is presented in cover crop Gandy box mounted to cultivator tool bar with drop tubes installed ahead of
Table 1. Corn and soybeans in cultivator shovels.
the skip-row treatment were Oct. 24: Oct. 24:
planted on the same date with the Harvest corn 5-row combine through middle of strip. 5-row combine t}}rough middle of
same planter pass. In the skip- C-C-skip-C-C c (s:trClpC. c
row treatment, Madsen set his St
corn planter to 40,121 seeds/ac; Harvest Oct. 26 none
skipping every third row resulted soybeans
in a seed drop of 26,747 seeds/ac.
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Measurements

Madsen recorded corn yields and grain moisture from the middle five rows of each strip on Oct. 24. In the skip-row treatment, this
resulted in four rows of corn harvested; two on either side of one soybean row. Soybeans from the skip-row treatment were bulk harvested
on Oct. 26. Corn yields were corrected to 15.5% moisture; soybean yield was corrected to 13% moisture.

Data analysis

To evaluate the effect of the skip-row planting arrangement on corn yield, we calculated treatment averages and then used a t-test to
compute the least significant difference (LSD) at the 95% confidence level. The difference between both treatment’s average corn 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 Madsen 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.

RESULTS AND DISCUSSION Corn yields
Corn yield 200
175 A LSD =18 bu/ac 137

Corn yields were significantly reduced in the skip-row treatment by o 150 | 108
nearly 30 bu/ac compared to the control (Figure 1). Moreover, Madsen §
observed no benefit of the cover crops interseeded in late June. “Sadly, ¥ 125 4
we got no good out of the cover crop seed cost or effort. They germinated ~ £+ 100
and emerged but quickly ran out of moisture and disappeared” (Figure E’ 75 |

L]
A2). 'g 50 |
Economic considerations 25

Repl|Rep2|Rep3|Rep4 Repl|Rep2|Rep3|Rep4
Ultimately, the control treatment netted more by $52.92/ac 0 -
Skip row Control

(Table 2). This despite more revenue generated in the skip-row treatment
thanks to the 12 bu/ac of organic soybeans harvested. The extra revenue Columns represent yields for each individual strip. Above each set of columns
from the soybeans was not enough to compensate for the $83.92/ac of is the mean for both treatments. Because the average difference between the

additional costs in the skip-row treatment (namely, Soybean seed and  two treatments (29 bu/ac) was greater than the least significant difference
harvesting soybeans). (LSD =18 bu/ac), we considered the treatments to be statistically different at
the 95% confidence level.

FIGURE 1. Organic corn yields at Vic Madsen’s, harvested on Oct. 24, 2020.

TABLE 2. Partial budget at Vic Madsen’s in 2020.

SKIP ROW CONTROL

COSTS $/ac $/ac
Plant corn Planter: $20.50 | Planter: $20.50

Seed: $76.90 | Seed: $82.03
Plant soybeans Seed: $53.50 none
Harvest corn Combine: $36.00 | Combine: $36.00
Harvest soybeans Combine: $35.55 none
Total $222.45 $138.53
RETURNS
Corn 108 bu/ac @ $7/bu $756.00 | 137 bu/ac @ $7/bu $959.00
Soybeans 12 bu/ac @ $19.50/bu $234.00 none
Total $990.00 $959.00
NET $767.55 $820.47
Planting and harvesting costs sourced from ISU Extension and Outreach.
Organic corn and soybean seed costs and prices provided by Madsen. Soybeans in the skip-row treatment at Vic Madsen’s
Cost of the planter is only counted once in the skip-row treatment because corn and soybeans on Sept. 20, 2020. Madsen noted that the soybeans
were planted with the same pass. were tall, spindly and lodged by the time of harvest

amonth later.

CONCLUSIONS AND NEXT STEPS

Madsen tried a companion planting of organic corn and soybeans in order to assess the economic viability of something he had been
wondering about and, in his words, “to beautify our farm and produce a more attractive landscape.” Going into the experiment, Madsen
figured he would be satisfied if he saw a 10 to 20% reduction in corn yield from the skip-row treatment; in the end, he observed a 21%
yield reduction (Figure 1) and nearly $53/ac less in net returns (Table 2) from the skip-row treatment. If he were to try this practice
again, Madsen would consider a shorter corn variety for letting more sunlight penetrate to the soybeans and use a shorter soybean
variety that would be less prone to lodging in low-light conditions.

Page 2 of 3 PRACTICAL FARMERS OF IOWA Published 2021
www.practicalfarmers.org



APPENDIX - TRIAL DESIGN AND WEATHER CONDITIONS

Control
Skip row
Skip row
Control
Control
Skip row
Skip row
Control

Interseed cover crops to all strips

REP1 | REP2 | REP3 | REP4

FIGURE A1l. Vic Madsen’s experimental design. He implemented four
replications of the two treatments (8 strips total). This design allowed for
statistical analysis of the results.
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FIGURE A2. Mean monthly temperature and rainfall for Apr. 1 to Oct. 31, 2020
and the long-term averages at the nearby Audubon weather station.
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PFI COOPERATORS’ PROGRAM

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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