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BACKGROUND

This report describes the second year of 
on-farm research trials that investigated 
the effects of widening the corn row-
width and interseeding cover crops. 
Widening the corn row is a version of 
the solar corridor crop system concept 
which “is designed for improved crop 
productivity based on highly efficient 
use of solar radiation by integrating row 
crops with drilled or solid seeded crops in 
broad strips (corridors) that also facilitate 
establishment of cover crops for year-
round soil cover.”[1]  In 2018, two farms 
saw no difference in corn yields between 
the 30- and 60-in. row-widths, while two 
other farms saw yields reduced by 6–30% 
in the 60-in. row-widths compared to the 
30-in. row-width.[2] These mixed results 
were in accord with previous research 
from the University of Missouri that 
found equivalent corn yields between 
30- and 60-in. row-widths in one year 
and yields reduced by 14–39% in the 60-
in. row-widths in two other years.[3]  On 
average, the 60-in. row-width resulted in 
five times as much cover crop biomass as 
the 30-in. row-width across the farms in 
2018.[2] The opportunity to grow as much 
as 4,000 lb/ac of cover crop biomass by 
the time of corn harvest with 60-in.-
wide corn rows is particularly appealing 

to those wishing to graze livestock in 
the fall. And all the more so if corn grain 
yields match those expected with 30-in. 
row-widths.

“I’m looking for ways to increase cover 
crop diversity and improve cover crop 
survival and growth [when interseeding 
to corn in June] without sacrificing corn 
yield,” said Jack Boyer, who also conducted 
the trial in 2018. Nathan Anderson cited 

his interest in increasing the feed value of 
cover crops for fall grazing and increasing 
the overall diversity on his family’s farm 
as his motivation for conducting the trial. 
Likewise, Fred Abels, Robert Alexander 
and Mark Yoder each indicated that the 
potential to add more grazing days to 
row-crop fields would have major impacts 
on their farms.

 

In a Nutshell:

•	 This was the second year of on-farm research trials designed to evaluate planting corn 
in 60-in. row-widths for the purpose of improving the success of interseeding cover 
crops to the corn in early summer, while maintaining corn grain yield.

•	 Fred Abels, Robert Alexander, Nathan Anderson, Jack Boyer, Jeremy Gustafson and 
Mark Yoder planted corn in two row-widths (30- and 60-in.) and compared interseeded 
cover crop biomass production and corn yields between the two row-widths.

Key Findings:

•	 Cover crops interseeded to corn in 60-in. row-widths produced five to 25 times as 
much biomass as cover crops interseeded to corn in 30-in. row-widths. 

•	 Compared to 30-in. row-widths, corn planted in 60-in. row-widths produced lower 
yields at four of the six farms.
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EXPERIMENT

Strips of corn planted in 30- and 60-in. row-widths at Jack Boyer’s on July 1, 2019. Corn was planted on Apr.  23 and 
cover crops were interseeded to corn on June 17.
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METHODS

Design

Each cooperator planted randomized and 
replicated strips of corn in 30- and 60-in. 
row-widths and then interseeded cover 
crops to all strips in early summer (Figure 
A1), except Abels and Gustafson who were 
both unable to interseed. Alexander’s 
farm is under organic management while 
all other farms are conventional. Strips 
at each farm were as wide as at least one 
combine pass and ran the length of the 
field. Corn and cover crop management at 
all farms is provided in Table 1.

Alexander, Anderson, Boyer and Yoder 
independently chose a cover crop to 
interseed:

•	 Alexander: buckwheat (5 lb/ac); cereal 
rye (10 lb/ac); collards (2 lb/ac); 
cowpeas (7 lb/ac); crimson clover (3 
lb/ac); phacelia (1 lb/ac); rapeseed (2 
lb/ac); winter peas (7 lb/ac).

•	 Anderson: annual ryegrass (8 lb/ac); 
buckwheat (5 lb/ac); common vetch 
(4 lb/ac); crimson clover (4 lb/ac); flax 
(5 lb/ac); rapeseed (1 lb/ac).

•	 Boyer: buckwheat (6 lb/ac); cereal rye 
(30 lb/ac); collards (2 lb/ac); cowpeas 
(3 lb/ac); crimson clover (3 lb/ac); 
phacelia (2 lb/ac); rapeseed (1 lb/ac).

•	 Yoder: cowpeas (25,000 seeds/ac).

Measurements

All cooperators who interseeded cover 
crops assessed aboveground cover crop 
biomass near corn harvest by clipping 
shoot and leaf material from quadrats 
randomly placed in each strip. We sent 
biomass samples to Midwest Laboratories 
(Omaha, NE) to determine dry weight and 
N concentration.

All cooperators harvested corn individually 
from each strip. Yoder harvested corn for 
earlage. All other farms harvested corn 
grain and grain yields were corrected to 
15.5% moisture. 

TABLE 1. Corn and cover crop management at each farm in 2019.
COOPERATOR
(LOCATION)

ABELS
(HOLLAND)

ALEXANDER 
(REMSEN)

ANDERSON 
(AURELIA)

BOYER 
(REINBECK)

GUSTAFSON 
(BOONE)

YODER 
(LEON)

Avg. strip size 0.81 ac 0.23 ac 0.42 ac 0.69 ac 0.38 ac 2.42 ac

No. replications 4 4 4 4 7 4

Previous crop Soybeans Soybeans Soybeans Soybeans Soybeans Soybeans

Fall 2018 cover 
crop Cereal rye None Spring barley + 

rapeseed
Cereal rye + 

rapeseed None Cereal rye

Fall 2018 cover 
crop, termination 
date and method

June 3: 
Roundup 
(40 oz/ac)

n/a Winterkill

Apr. 25: 
Roundup 

Weathermax 
(44 oz/ac)

n/a

June 5: 
Glyphosate 
(32 oz/ac); 

2,4-D (8 oz/ac); 
Outlook 

(12 oz/ac)

Corn planting date May 31 June 6 Apr. 21 Apr. 23 May 11 June 6

Corn planting 
population, 
30-in. row-width 

36,000 seeds/ac 33,000 seeds/ac 34,000 seeds/ac 35,000 seeds/ac 35,000 seeds/ac 25,000 seeds/ac

Corn planting 
population, 60-in. 
row-width

36,000 seeds/ac 33,000 seeds/ac 
(in twin rows)

34,000 seeds/ac 
(in twin rows)

37,500 seeds/ac 
(in twin rows) 35,000 seeds/ac 25,000 seeds/ac

Cover crop 
interseeding date n/a July 8: broadcast 

+ incorporation
June 14: 
broadcast June 17: drilled n/a June 6: planted 

with corn

N program

June 3: 
60 lb N/ac as 

UAN(32)

July 1: 
60 lb N/ac as 

UAN(32)

Fall 2018: 
4,000 gal/ac 
hog manure

Nov. 20, 2018: 
100 lb N/ac as 
turkey litter

Apr. 20: 
25 lb N/ac as 

UAN(32)

Apr. 16: 
120 lb N/ac 

as anhydrous 
ammonia

Apr. 25: 
30 lb N/ac as 

UAN(28)

June 14: 
50 lb N/ac as 

anhydrous 
ammonia

Pre-plant: 
42 lb N/ac;

At-planting: 
15 lb N/ac;

Side-dress: 
110 lb N/ac

June 6: 
85 lb N/ac as 

UAN(32)

July 3: 
45 lb N/ac as 

urea

Weed control

June 3: 
Outlook (7 oz/ac); 

Atrazine 
(8 oz/ac)

July 3: 
Outlook (7 oz/ac); 

Armezon 
(2 oz/ac)

May–July: 
field cultivation 

(5x); harrow (2x); 
rotary hoe; flame 

cultivation

June 2: 
Status 

(5 oz/ac); 
Tomahawk 5  

(20 oz/ac)

June 13: 
Liberty 

(1 qt/ac)

May 11: 
Keystone LA 

NXT (2.8 pt/ac); 
Durango 

(48 oz/ac)

May 28: 
Callisto Xtra 
(1.5 pt/ac)

June 6: 
cover crop 
burndown

Corn harvest date Oct. 28 Nov. 8 Oct. 7 Oct. 24 Oct. 16 Oct. 20
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Data analysis

To evaluate any effects of corn row-
width, we calculated the least significant 
difference (LSD) using a t-test for each 
measurement: cover crop biomass, cover 
crop N content and corn yield. For each 
measurement, if the difference resulting 
from the two row-widths was greater 
than or equal to the LSD, we considered 
this a statistically significant effect. On 
the other hand, if the difference resulting 
from the two row-widths was less than 
the LSD, we considered the row-widths 
to be statistically similar. We used a 95% 
confidence level to calculate the LSDs, 
which means that we would expect our 
findings to occur 95 times out of 100. We 
could make these statistical calculations 
because the cooperators’ experimental 
designs involved replication of the two 
corn row-widths (Figure A1).

RESULTS AND DISCUSSION

Cover crop biomass

At three of the four farms that collected 
samples, the farmers observed more 
cover crop biomass where corn was 
planted in 60-in. row-widths compared 
to the 30-in. row-widths (Table 2). These 
findings were particularly relevant to 
Abels, Alexander, Anderson and Yoder, 
who each cited livestock grazing of cover 
crops as a motivation for conducting these 
experiments. We also sent samples from 
three of the farms to Midwest Laboratories 
to determine the N content of the cover 
crop biomass. The cover crops interseeded 
to corn in 60-in. row-widths contained 
between five and 25 times as much N as 
the cover crops interseeded to corn in 30-
in. row-widths (Table 2). Cover crop N 
can contribute to N pools of soil organic 
matter; monitoring potential benefits to 
succeeding crops in the rotation probably 
warrants investigation.

Corn yields

Compared to corn planted in 30-in. row-
widths, corn planted in 60-in. row-widths 
reduced grain yields at Abels’, Anderson’s 
and Gustafson’s by 5¬–16% (Figure 
1A, 1C, 1E). Earlage yield at Yoder’s was 
reduced by 2,884 lb/ac in 60-in. row-
widths (Figure 1F). On the contrary, corn 
grain yields at Alexander’s and Boyer’s 
were statistically equal between the two 
row-width treatments (Figure 1B, 1D).

Corn grain yields at Abels’, Alexander’s and 
Gustafson’s were below their respective 
five-year county averages of 205, 201 and 
194 bu/ac.[4] Alexander attributed his low 
yields to severe cutworm damage in that 
field; he noted that other fields on his farm 
yielded better by 100 bu/ac. At Anderson’s 
and Boyer’s, corn grain yields were greater 
than their respective five-year county 
averages of 206 and 205 bu/ac.[4] 

These mixed results mirror on-farm 
findings from 2018[2] as well as research 
conducted at the University of Missouri 
in 2005, 2006 and 2011. In the Missouri 
trials, corn planted in 60-in. row-widths 
achieved equivalent yields to corn in 30-

in. row-widths in only 2005.[3] In 2006 and 
2011, corn in 60-in. row-widths yielded 
14–39% less than in 30-in. row-widths. 

CONCLUSIONS AND NEXT STEPS

After two years of on-farm research, 
planting corn in 60-in. row-widths has 
resulted in statistically equal grain yields 
to corn planted in 30-in. row-widths in 
four of the 10 trials. In the six other trials, 
corn yields were reduced by 5–30% when 
planted in 60-in. row-widths. Cover crops 
interseeded to corn in 60-in. row-widths 
produced far more biomass in five of the 
seven trials that sampled over the two 
years. This represents the major appeal to 

TABLE 2. Cover crop biomass and N content near the time of corn harvest in 2019.

RESPONSE FARM
30-IN. 
ROWS

60-IN. 
ROWS DIFF. LSD (95%)

Cover crop
biomass
(lb/ac)

Alexander

Anderson

Boyer

Yoder

1,620 a

35 b

424 b

105 b

1,808 a

671 a

2,207 a

2,530 a

188

636

1,783

2,425

601

261

1,472

1,407

Cover crop N 
(lb N/ac)

Anderson

Boyer

Yoder

2 b

17 b

2 b

26 a

87 a

49 a

24

70

47

8

44

31

By farm, results that differ by more than the least significant difference (LSD) are followed by different letter-
rankings and the treatments are considered statistically different at the 95% confidence level.

Cover crops interseeded to corn in 30-in. row-widths (left) and 60-in. row-widths (right) at Nathan 
Anderson’s on July 18 (top row) and Sept. 19 (bottom row).
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FIGURE 1. Corn yields as affected by row-width at A) Abels’, B) Alexander’s, C) Anderson’s, D) Boyer’s, E) Gustafson’s and F) Yoder’s in 2019. Columns represent 
individual strip yields. Above each set of columns is the treatment mean. By farm, if the difference between the treatment means is greater than the least significant 
difference (LSD), the treatment means are followed by different letter-rankings and are considered statistically different at the 95% confidence level.
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planting corn in 60-in. row-widths: More cover crop biomass presents opportunities for more livestock grazing in the fall. Boyer, Abels 
and Alexander, however, each cited weed control as a challenge to this system. Lest risking injury to the cover crops, herbicides or 
interrow cultivation cannot be employed after the cover crops are interseeded to the corn (either row-width). As such, navigating the 
challenges and benefits of planting corn in 60-in. row-widths and interseeding with cover crops will be necessary before broader adoption 
of this practice.

“I wanted to see if I could maintain crop yields in 60-in. row-widths relative to 30-in. row-widths while growing cover crop biomass 
significant enough to have some grazing value,” Nathan Anderson said, who saw reduced corn yields in 60-in. row-widths (Figure 1C). “I 
will likely consider interseeding into corn earlier in the year to improve establishment success. I will also look at using more flex ear corn 
hybrids, at a lower population, to possibly improve corn yields as well as interseeding success.”
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APPENDIX – TRIAL DESIGN AND WEATHER CONDITIONS

FIGURE A1. Sample experimental design used by the cooperators. The design includes at 
least four replications of the two corn row-width treatments (8 strips total). This design 
allowed for statistical analysis of the results.

FIGURE A2. Mean monthly temperature and 
rainfall for 2019 and the long-term averages at the 
nearest weather stations to each farm.[5] A) Grundy 
Center (Abels, about 4 miles away; Boyer, about 9 
miles away); B) Primghar (Alexander, about 15 
miles away); C) Cherokee (Anderson, about 8 miles 
away); D) Boone (Gustafson, about 4 miles away); 
E) Lamoni (Yoder, about 20 miles away).
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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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