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BACKGROUND

Seeding cover crops early in the growing 
season (spring, summer) has been gaining 
farmer attention. This strategy presents 
opportunities for legume and warm-season 
cover crop species that cannot be established 
later in the growing season after cash crop 
harvest (when cover crops like cereal rye 
are typically seeded in the Upper Midwest). 
Research in Nebraska has investigated cover 
crop mixes seeded early in the spring (late 
March) prior to terminating and planting 
corn in late May.[1] Other studies in Iowa[2] and 
Wisconsin[3,4] have explored living mulch cover 
crops that are established prior to corn and are 
chemically or mechanically suppressed during 
the corn growing season. Recent research by 
Practical Farmers of Iowa cooperators has 
explored interseeding cover crop mixes to 
seed corn[5] and field corn[6,7] in June. Across 
all of these past studies, success rates of cover 
crop establishment and effects on corn yield 
resulting from the strategies were mixed. 
Another opportunity for establishing cover 
crops could be seeding cover crops at the same 
time as planting corn (co-seeding). Farmers 
have begun to wonder if this strategy can 
successfully establish cover crops and bring 
benefits to soil quality and crop productivity. 
Success in this case could be defined as less 
inputs needed for crop production without 
compromising yields.

Objective: Determine the effect on corn silage 
and grain yield of co-seeding a legume cover 
crop with the corn at the time of planting.

METHODS

These experimental trials were conducted by 
Fred Abels near Holland in Grundy County 
and Chris Teachout near Shenandoah in 
Fremont County. Abels compared silage corn 
co-seeded with cowpeas and sole silage corn. 
He was interested in learning if co-seeding 
with cowpeas could improve silage yields and 
quality. The two treatments were replicated 
three times in randomized strips. Teachout 
evaluated corn grain yields resulting from co-
seeding corn with field peas and fava beans 
compared to sole crop corn. He chose to apply 
no N fertilizer in an attempt to gauge any soil 
fertility benefits from the co-seeded legume 
cover crops. Treatments were replicated four 
times in randomized strips. Crop management 
details for both farms are provided in Table 1.

Teachout collected soil samples to a depth 
of 6-in. on June 11. Samples were sent to 
AgSource Laboratories (Ellsworth, IA) to 
determine the burst of CO2-C following 
rewetting of dried soil using the Solvita assay. 
Corn grain was harvested individually from 
each strip at Teachout’s and corrected to 15.5% 
moisture. Abels collected forage samples from 
each individual strip the day of silage harvest 
and sent them to Dairyland Laboratories, Inc. 
(Arcadia, WI) for analysis.

Data were analyzed using JMP Pro 13 (SAS 
Institute Inc., Cary, NC) statistical software. 
Means separations are reported using the least 
significant difference (LSD) generated by a 
t-test. Statistical significance was determined 
at the 95% confidence level.

In a Nutshell:

• Cover crops are typically seeded near or after cash crop harvest in late summer or early fall in the 
Upper Midwest. Seeding cover crops at the time of cash crop planting (co-seeding), however, could 
present opportunities for more diverse cover crops and attendant benefits to crop production.

Key findings

• Fred Abels grew silage corn with co-seeded cowpeas and found no improvements in forage quality in 
terms of crude protein, acid detergent fiber or neutral detergent fiber.

• Chris Teachout assessed corn grain yields when the corn was co-seeded with field peas and fava beans. 
Grain yields were no different than those resulting from sole crop corn grown with no co-seeding.
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TABLE 1. Field operations at Fred Abels’ and Chris Teachout’s in 2018.

FARM
(LOCATION)

ABELS
(HOLLAND)

TEACHOUT
(SHENANDOAH)

N fertilizer, pre-plant May 7: 80 lb N/ac --

Corn planting date May 10 Apr. 25

N fertilizer, at planting 30 lb N/ac --

Cover crop co-seeding May 10: cowpeas (75 lb/ac) Apr. 25: field peas (4 lb/ac); 
fava beans (8 lb/ac)

Weed control
May 18: Outlook (12 oz/ac); 

Roundup (40 oz/ac)

June 12: Liberty (32 oz/ac)
--

N fertilizer, side-dress June 24: 60 lb N/ac --

Corn harvest date Sept. 11 Oct. 12
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RESULTS AND DISCUSSION

Abels – corn silage

Abels did not harvest each strip of silage corn individually. Across the 
experimental area, he estimated no differences among the strips; about 
10 tons of silage per each strip regardless of the co-seeded cowpeas. 
Abels did collect forage samples from each strip during silage harvest for 
crude protein, acid detergent fiber and neutral detergent fiber analysis. 
Among the three silage quality factors assessed, there were no differences 
between the corn co-seeded with cowpeas and sole crop corn (Table 2). 
Researchers in Wisconsin have found improved forage yields and crude 
protein of silage when the corn was interseeded with living mulch cover 
crops like kura clover or red clover.[8]

Teachout – corn grain

Neither corn grain yield nor soil CO2-C burst were affected by co-seeding 
corn with field peas and fava beans at Teachout’s (Table 3). Teachout’s 
corn yields were far below the five-year Fremont County average of 183 
bu/ac.[9] He chose to apply no N fertilizer to the corn in this study in an 
effort to determine any soil fertility benefit from the co-seeded legume 
cover crops. While legume cover crops can improve corn yields,[10] these 
benefits are generally seen in the years after the legume rather than 
during the legume establishment year.[11]

CONCLUSIONS AND NEXT STEPS

These experiments by Fred Abels and Chris Teachout assessed the effects 
of co-seeding legume cover crops to corn at the time of planting on 
corn silage and grain production. Neither farmer measured any effects 
of yield, quality or soil health from the co-seeded legumes. In these 
instances, the legume cover crops can be considered extra expenses and 
further research on this technique is probably warranted before broad-
scale adoption.

TABLE 2. Select quality factors as affected by co-seeding 
cowpeas with silage corn at Fred Abels’ in 2018.

TREATMENT

CRUDE 
PROTEIN 

(%DM)
ADF 

(%DM)
NDF 

(%DM)

Corn + 
cowpeas 8.48 27.37 42.62

Sole corn 8.18 25.33 39.18

Diff. 0.30 2.04 3.44

LSD 1.70 14.59 20.57

Crude protein, acid detergent fiber (ADF) and neutral detergent fiber (NDF) are 
reported on percent of dry matter (DM) of silage basis.

By column, because the differences between treatment means are less than the least 
significant differences (LSD), the treatments are considered statistically equal with 
95% certainty.

TABLE 3. Corn yield and soil CO2-C burst as affected by co-
seeding corn with field peas and fava beans at Chris Teachout’s 
in 2018.

TREATMENT
CORN YIELD 

(BU/AC)
SOIL CO2-C BURST 

(PPM)
Corn + field peas 
+ fava beans 73 102

Sole corn 77 101

Diff. 4 1

LSD 50 31

Soil CO2-C burst was determined by the Solvita assay. Soil samples collected on June 
11.

By column, because the differences between treatment means are less than the least 
significant differences (LSD), the treatments are considered statistically equal with 
95% certainty.

FIGURE A1. Mean monthly temperature and rainfall for Apr. 1 through Oct. 31 and the long-term averages at the nearest weather stations to each farm.[12] 
A) Grundy Center (Abels, about 4 miles away); B) Shenandoah (Teachout, about 2 miles away).
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APPENDIX - WEATHER CONDITIONS
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PFI COOPERATORS’ PROGRAM
PFI’s Cooperators’ Program gives farmers practical answers to questions they have about on-farm challenges through research and 

demonstration 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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