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Establishing Legume Forages with Oats

BACKGROUND

Historically throughout the Midwest, oats and forage legumes 
have often been planted together in two different contexts. 
Farmers establishing alfalfa fields frequently seed with about one 
bu/ac of oats as a nurse crop for weed control, or sometimes a 
higher seeding rate for a secondary oat grain or oat silage crop 
[1]. Farmers growing oats as a primary crop also sometimes 
underseed their oats with red clover or another legume. After oat 
harvest, with more light and resources, these established legumes 
grow quickly to provide a quality fall forage crop and winter cover 
crop [2], [3]. 

This year, PFI cooperators Braxton Clubb and Neil Peterson each 
completed a trial to help them validate and refine their practice 
of co-planting forage legumes and oats. Clubb has planted his 

alfalfa with an oat nurse crop and decided to conduct a trial just 
to confirm that that this extra step is economically worth it on 
his farm. Peterson grows oats as a primary crop and underseeds 
red clover for a fall forage. He trialed underseeding red clover + 
turnips vs. a mix of red clover, turnips and perennial ryegrass to 
see if a more diverse mix performs differently in terms of forage 
biomass production.

METHODS

Design

Clubb established six replicates and Peterson established four 
replicates of each of their respective treatments. Clubb established 
plots of alfalfa without oats by skipping sections when he was 
planting oats in the broader field (see photo). Peterson used PFI’s 
usual strip trial design (see Figure A1). Management details for 
their two distinct trials and systems are shown in Table 1.

In a Nutshell:

•	 Both Braxton Clubb and Neil Peterson have been experimenting with the best way to 
establish legume forage crops with oats on their farms. 

•	 This year, Clubb tested whether seeding alfalfa with or without oats as a nurse crop affected 
alfalfa establishment and biomass production. 

•	 Peterson tested whether underseeding his primary oat crop with red clover vs. a red clover 
and perennial ryegrass mix affected fall forage biomass. 

Key Findings:

•	 Clubb was unsurprised to find that seeding alfalfa with an oat nurse crop seeded at 1 bu/ac 
significantly increased forage yield at first cutting by about 1.5 tons/acre.

•	 Peterson found no difference in fall forage biomass when underseeding his oat crop with 
red clover + turnips vs. red clover + turnips and perennial ryegrass. However, he still noted 
benefits from including perennial ryegrass such as more groundcover heading into winter. 
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Neil Peterson’s cows grazing red clover in Sept. 2025. This red clover was interseeded 
with oats in March and provided an abundant forage crop a few months after oat 
harvest. 

Drone photo of Braxton Clubb’s alfalfa vs. alfalfa+oats trial field prior to first cutting 
in August 2025. Brighter green rectangles are plots where only alfalfa was planted, 
while the rest of the field was planted in alfalfa and oats.
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Measurements

Forage biomass was the primary measured outcome for both 
Clubb’s and Peterson’s trials. Both farmers measured biomass 
just prior to first cutting (Clubb) or grazing (Peterson), though 
Peterson waited until about halfway through the time period 
when he would generally graze covers after oat harvest to measure 
the clover. In each of the eight replicate strips in their trial, they 
threw a hollow frame of known dimensions into three random 
spots and cut the biomass within the area of the hoop each time. 
They dried the biomass in paper bags for several weeks until it 
was no longer damp and then weighed the biomass. Peterson 
intended to also measure oat yields between his two treatments 
but was unable due to time and resource constraints in a very wet 
oat harvest season. 

Data Analysis

We used a two-way comparison of means test (t-test) at a 95% 
confidence level to determine if there were significant differences 
in forage biomass between the treatments at each farm. This 
means any treatments we declare statistically different would be 
expected to occur at least 95 times out of 100 if the experiments 
were carried out in identical conditions. We could perform 
these analyses because Clubb and Peterson planted completely 
randomized and replicated experimental designs (Figure A1).

RESULTS AND DISCUSSION

Clubb found that alfalfa interseeded with an oat nurse crop 
produced about 1.5 tons/ac more biomass than alfalfa planted 
alone (Figure 1). Though he did not measure weed biomass 
specifically, he also noted that he saw much more weed pressure 
in his alfalfa-only treatment. He observed fewer differences in 
weed dynamics and alfalfa growth dynamics after his first alfalfa 
cutting. Clubb did not complete a second cutting in 2025 in order 
to better establish the stand for future years. He reflects that “I 
knew what the outcome was going to produce but needed the 
proof. Having the oats as a cover for the alfalfa to establish may 
be another step during seeding, but the results make it worth it.” 

Peterson found no significant difference in fall forage biomass 
after oat harvest in red clover + turnips vs. red clover + turnips + 
perennial ryegrass plots (Figure 1). After he collected biomass in 
September, he reported that he could barely even find perennial 
ryegrass in the field due to the wet weather. “The red clover went 
bonkers and took over. Which is good because it is a lot of feed. 
My cows have been grazing for 10 days now and I think the field 
will last them 30 days or so. Also, it is butterfly city out there." 

While he was very happy with the red clover’s performance this 
year, Peterson will continue to underseed a mix of species with his 
oats because he expects that other species may perform better in 
a drier year. Additionally, the perennial ryegrass started to grow 
after the red clover was grazed and appeared to be providing good 
groundcover by late fall (see photo). Though Peterson does not 
rely on grazing these fields before planting corn the following 
spring, he does graze if conditions allow. In that scenario, 
perennial ryegrass could potentially provide more biomass for 
spring grazing than red clover alone. 

TABLE 1: Trial design and management practices at Braxton 
Clubb’s and Neil Peterson’s in 2025.

CLUBB PETERSON
Primary crop Alfalfa Oats

Treatment 1 Seed alfalfa alone
Underseed oats with red 

clover + turnips

Treatment 2
Seed alfalfa with oat 

nurse crop

Underseed oats with 
red clover + turnips + 

perennial ryegrass

Seeding date Apr. 19 Mar. 31

Seeding rates
Oats – 1 bu/ac

Alfalfa – 20 lb/ac
7 in. spacing, 10 ft drill

Oats – 3 bu/ac on  
7.5-in. rows

Red clover – 10 lb/ac
Turnips – 1 lb/ac

Perennial ryegrass –  
2 lb/ac

Fertilizer NA
3 tons/ac cattle manure 
applied in late fall 2024

Small grain 
harvest date

NA July 27

Forage 
biomass 
harvest date

Aug. 3 Sept. 18

Side-by-side of alfalfa + oat plot (left) and alfalfa only plot (right) at Braxton Clubb’s prior to the field’s first cutting Aug. 3, 2025. Clubb noted considerably more weed pressure 
in the alfalfa only plots.  
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CONCLUSIONS AND NEXT STEPS

Both Clubb and Peterson know that co-planting 
forage legumes and small grains make a lot of sense 
for their crop and integrated livestock operations. 
These trials allowed them to justify and refine their 
practices. They both note that a major reason they 
want to conduct these sorts of trials is to show 
other farmers that diversified crop rotations work 
well for their farms. Peterson says, “I hope that by 
doing trials related to growing oats, I will help keep 
attention on the small grain crop system and make 
it a more attractive option to other farmers.”

Though Neil Peterson saw very little perennial ryegrass biomass 
while he was grazing his cattle in September, by late fall, 
the perennial ryegrass was visible and providing substantial 
groundcover. Photo taken November 2025. 

FIGURE 1. Cover crop biomass production at Braxton Clubb’s (top) and Neil Peterson’s (bottom) 
trials in 2025. Bars and numbers above the bars indicate average biomass production in each 
treatment. Dots indicate the yields measured in each individual strip. Asterisk (*) over Clubb’s 
alfalfa + oats treatment indicates that this treatment yielded statistically significantly higher 
than the alfalfa only treatment at the 95% confidence level. Peterson did not find a statistically 
significant difference in biomass between his treatments. 
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APPENDIX – TRIAL DESIGN AND WEATHER CONDITIONS

FIGURE A1. Example randomized experimental design used by Clubb and Peterson

FIGURE A2. Monthly cumulative precipitation and average temperatures in Vinton (Clubb) and Fonda 
(Peterson) [4], [5] 
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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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