EXPERIMENT
A‘"A PRACTICAL FARMERS OF IOWA -

COOPERATORS’
M\ rf'- PROGRAM Firmerled Research

Cowpea Varieties Performance as Cover Crops Staff Contact

Graham Giesting
(515) 232-5661 ext.1052
In a NutShell' graham.giesting@practicalfarmers.org

« Cowpeas are tropical legumes that grow well in the heat and humidity of the Iowa summer.

+ They fix nitrogen and produce biomass; as they grow, they compete with and can choke out

weeds that would otherwise spread or persist to cause problems for cash crops. Coo perators
+ Kate Edwards and Hannah Breckbill decided to test different cowpea varieties to investigate Hannah Breckbill
which one(s) produced the best stand and best suppressed weeds. Humble Hands Harvest - Decorah, IA
T Kate Edwards
Key FlndlngS: Wild Woods Farm - Solon, IA

+ Both farms saw varietal differences. Edwards saw the highest yield and weed suppression
from Red Ripper. Breckbill saw Iron & Clay significantly outperform Black-eyed peas.

+ These mayhave been due to differences in seed size leading to different planting populations,
as the smallest seed performed best in all measures.

BACKGROUND

Cowpeas are warm-season annual legumes that fit well into
summer cover-crop windows in Iowa vegetable systems, especially
after early-season crops or before fall plantings [1], [2]. As cover
crops, cowpeas can provide multiple benefits to vegetable growers,
including rapid summer growth, nitrogen fixation, soil cover, and
added biomass [1], [2], [3]. In vegetable plots, where weed pressure
can build quickly during warm weather, an effective cowpea cover
crop should establish evenly, cover the soil quickly, and compete
with weeds before they dominate the bed [1], [3]. Cowpea varieties
differ in traits that may affect their cover-crop performance,
including seed size, germination, vine growth, canopy closure,
biomass production, and ground coverage [3], [4]. Because these
variety differences could influence both cowpea stand density
and weed suppression, farmers need practical information about
which varieties are best suited for short summer cover-crop
windows in vegetable rotations. To address this question, two
farmers—Hannah Breckbill in Decorah and Kate Edwards in
Solon—trialed different cowpea varieties in vegetable plots to
compare establishment, ground cover, biomass or plant counts,
and weed competition. The trial was designed to help identify
cowpea varieties with the strongest potential for use as summer
cover crops that can reliably cover soil and suppress weeds in
vegetable production systems.
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Lustrous Catjang cowpea leaves at Kate Edwards’ farm. Photo taken in July 2025.

Design

Each farm selected two or three cowpea varieties to test. Both farms grew Iron & Clay, which is the most commonly available variety.
Their other choices were more constrained by seed availability. Breckbill’s choice of Black-eyed peas, a food-grade variety, particularly
reflected the limited options available to them. The growers planted four replicate plots of each variety. For a sample experimental
layout, see Figure Al. Each farm set their own planting rate and managed the plots in accordance with the needs and norms of their
operation. Detailed management information for each operation is available in Table 1.
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TABLE 1: Management practices and varietal information for both farms in 2025.

FARM BRECKBILL EDWARDS

Varieties Black-eyed, Iron & Clay Catjang, Iron & Clay, Red Ripper

Preparation Tarped Harrowed

Seeding date July 18 June 17

Sowing method Broadcast by hand Broadcast by hand

Termination date Frost kill, first freeze Oct. 24 August 25

Plot dimensions (feet) 8 x 37 5x 220

VARIETY BLACK-EYED CATJANG IRON & CL AY RED RIPPER

Seeds per 1b 2,000 4,000-7,000 3,000 1,500-3,500

Purpose Foodstuffs Cover and forage Cover and forage Cover forage

Source Albert Lea Seed House Welter Seed company Albert Lea Seed House Welter Seed Company
Measurements

In August, sample measurement areas were designated by
throwing out a 40-in. diameter hula hoop (8.73 ft?) into the plot.
Multiple samples were collected within each plot, with the samples
averaged together for each plot for analysis.

The two farms took different measurements of the samples within
the hula hoops. Breckbill counted the number of cowpea plants
within each hoop area and visually estimated the amount of the
area that was covered by cowpeas, weeds, and bare earth. Edwards
cut all the biomass within the hoop down to the ground and
separated the weeds from the cowpeas. She then dried the cowpea
and weed biomasses separately for each sample before weighing
them. She reported the cowpea biomass and weed biomass, from
which we also calculated the cowpea-to-weed biomass ratio.
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Data analysis Biomass is cut and sorted into cowpea and weed biomass at Kate Edwards’ farm.
Photo taken Aug. 25, 2025.

We used analysis of variance (ANOVA) to test whether cowpea

variety affected each measured response variable at each farm and used Tukey’s honestly significant difference (HSD) test to compare
treatment means at the 90% confidence level. This means the observed treatment differences were unlikely to have occurred by chance
under the conditions of the trial, and farmers can expect similar differences to occur 9 out of 10 times under similar conditions. We

could perform this analysis because the cooperators used completely randomized and replicated experimental designs (Figure Al).
RESULTS AND DISCUSSION

Breckbill saw clear differences between the two cowpea varieties that she trialed. She only counted an average of one Black-eyed pea
plant within each sample hoop area, whereas she counted an average of 8.5 Iron & Clay plants. Although this did translate into much
higher rates of ground coverage by Iron & Clay (41%) compared to Black-eyed pea plots (8%) (Figure 1), both varieties had very low
rates of recruitment.

Differences in bare ground between Breckbill's treatments were driven primarily by differences in cowpea establishment and ground
cover (Figure 1). In plots planted to Iron & Clay, weeds covered 29% of the sampled area, compared with 43% in plots planted to
Black-eyed pea. However, the 34 percentage-point reduction in cowpea cover between the two varieties corresponded to only a 14
percentage-point increase in weed cover in the Black-eyed pea plots. Most of the remaining difference was accounted for by increased
bare ground in the Black-eyed pea plots. This pattern suggests that differences in cowpea performance were not translated directly into
increased weed growth. Instead, factors affecting cowpea establishment and biomass production, such as poor germination or stand
density, may have played a larger role than direct competition between cowpeas and weeds in determining ground cover outcomes at
Breckbill's farm.

Much of the difference in performance can probably be attributed to poor germination. The plant count noted above shows that both
varieties had very poor recruitment, although the Black-eyed peas’ was significantly worse. This was probably affected by how the seeds
were sown. Cowpeas are large seeds that benefit from lots of contact with the soil to germinate, although hand sowing was the only
practicable way to seed these plots at this scale and with the equipment available, it probably affected recruitment and these results.
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Edwards also saw significant differences
between the three varieties that she
trialed. Variety affected cowpea biomass,
weed biomass and the cowpea-to-weed
ratio at the 90% confidence level. Red
Ripper performed best overall, producing
the most cowpea biomass, the least weed
biomass, and the highest cowpea-to-weed
biomass ratio (Figure 2). Red Ripper plots
had significantly less weed biomass and
a significantly higher cowpea-to-weed
ratio than Iron & Clay Pea plots at a 90%
confidence level, although there was no
significant difference between Red Ripper
and Catjang. These results suggest that
Red Ripper did the best job of competing
with and suppressing the weeds at
Edwards’ farm.

Both farms sowed the seeds by hand.
Breckbill scattered a set volume of seeds
over each plot, while Edwards weighed out
the same weight of seeds of each variety
for each plot.

Cowpea varieties differ in seed size, so
both practices led to different seeding
densities between varieties. Sources vary
in the number of seeds per pound for a
given variety [4], [8], [9], [10], [11], and
weighing out a counted number of seeds
will be an important step in future work to
get a consistent planting rate. The general
relative order of size from smallest to
largest of the varieties that were used this
year was Red Ripper, Catjang, Iron & Clay,
and Black-eyed peas being the largest. We
see that this size data lines up with how
well each variety did, generally speaking;
the trend seems to be that smallest seeds
at each farm (Iron & Clay at Breckbill’s; Red
Ripper at Edwards’) led to better ground
cover, weed suppression, and biomass.
Given the way that the farmers seeded
the varieties to their plots—a consistent
volume (Breckbill) or weight (Edwards) to
each plot for all varieties—this suggests
that the ‘variety’ effects that we are seeing
are in fact introduced effects of varied
planting populations.

Although cowpea varieties vary in their
seed sizes, all are relatively large seeds.
Compared to broadcasting by hand,
drilling in the seed can increase seed-soil
contact, as well as regularizing spacing,
both of which improve recruitment.
Both farms broadcast their seed by hand
because they did not have seed drills and
such equipment would not be usable for
setting out trial plots at the scale at which
they exist in horticulture production
systems.

Varieties differed in their effect on groundcover at
Hannah Breckbill's farm
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FIGURE 1. Average percentage of the sample area covered by cowpeas, weeds, or bare ground in Iron & Clay
and Black-eyed Pea plots at Hannah Breckbill’s. Bars represent treatment means for each cover category. Iron
& Clay plots had significantly greater cowpea cover, significantly lower weed cover, and significantly less bare
ground than Black-eyed Pea plots at a 90% confidence level.

Red Ripper was the only variety with >50%
Cowpea biomass in samples at Edwards' farm
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FIGURE 2. Average percentage of the sample biomass by cowpeas or weeds in Catjang, Iron & Clay, and Red
Ripper Pea plots at Edwards’ Wild Wood Farm. Bars represent treatment means for each cover category. Red
Ripper plots had significantly less weed biomass and a significantly higher cowpea to weed ratio than Iron &
Clay Pea plots at a 90% confidence level, although there was no significant difference between Red Ripper and
Catjang.
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CONCLUSIONS AND NEXT STEPS

Going forward, seed size and planting rate should probably be considered because they likely affected the plant density and groundcover
results in this project. These trials will continue in 2026. More farms are joining the investigation, including field crop farmers who are
planning on laying out larger research plot with seed drills to measure biomass production for livestock forage. Investigations include

farmers planting single varieties at different seeding rates, and multiple varieties at a single seeding rate.

APPENDIX - TRIAL DESIGN AND WEATHER CONDITIONS

Plot Plot Plot Plot

Plot Plot Plot Plot
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FIGURE A1. Experimental design used by Breckbill and Edwards
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FIGURE A2-A7. Cumulative monthly precipitation and mean monthly temperature in 2025 (columns)
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and 10-year averages (lines) for Decorah and Solon, IA [12], [13].
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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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