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+ Corn gluten meal can be used as an organic pre-emergent herbicide. If applied at the correct
time, it will prevent weed seeds from rooting once they germinate.

+ Cooperator Gary Guthrie proposed this trial because he has applied corn gluten meal to
his onion crop for several years but was not quite sure if the product was affecting weed

Cooperators
Nick Campney,

presence. Mundo Lindo Farms LLC - Fairfield, IA
« In 2025, Guthrie, Nick Campney, Roxane Mitten and Emmaly Renshaw conducted trials Gary Guthrie - Nevada, IA
assessing how corn gluten application affects weed biomass and crop yield compared to Roxane Mitten - lowa City, IA

Emmaly Renshaw,

their typical cultivation or mulching methods. .
lowa Valley RC&D - Cedar Rapids, IA
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+ Cooperators found that corn gluten plots had more weed biomass than mulched plots
(Campney and Mitten) and about the same weed biomass as plots that were cultivated and
not mulched (Guthrie and Renshaw).

+ Mitten and Guthrie found that corn gluten treatments had significantly higher crop yield
compared to their control treatments. They attribute this to the corn gluten functioning as
a nitrogen fertilizer.

+ Cooperators concluded that corn gluten might be useful as a pre-emergent in some niche
use cases such as high tunnels, but application method and strict timing requirements limit
its usefulness for many farms. However, it is a nitrogen fertilizer option!

BACKGROUND P—

Corn gluten meal is a corn milling by-product that contains
60% protein and is often used in livestock and pet feed. It can
also be used as an organic pre-emergent herbicide [1]. The corn
gluten prevents germinating seeds from forming roots but does
not affect ungerminated seeds or already established weeds [2].
Therefore, it only works as an herbicide during a very narrow
window of time at germination. The product is also 10% nitrogen
by weight and acts as a slow-release fertilizer.

In 2025, Nick Campney, Gary Guthrie, Roxane Mitten and Emmaly
Renshaw decided to conduct trials on the efficacy of corn gluten
meal as a weed suppressant compared to their normal mulching
and weed management practices. They were motivated by the
potential for corn gluten to reduce early-season labor needs, costs
and/or soil disturbance compared to cultivation or mulching.
Gary Guthrie and Emmaly Renshaw had both previously used
the product, while Roxane Mitten and Nick Campney were both
new to it. Campney, who usually uses straw for weed suppression, METHODS
said that he wanted to do the trial because “corn gluten may be
easier to apply than straw. A high nitrogen weed suppressant may
have a positive effect on overall crop health or vigor compared to ~ While the farmers initially planned to conduct trials in onion
a carbon-based mulch.” plots, in the end, only Guthrie and Campney established their

trials in onion plots. Mitten conducted her trial on cabbages and

Corn gluten and straw mulch treatments at Nick Campney’s farm on April 17.

Design
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Renshaw conducted the trial on lettuce. All farmers used their standard mulching practices as a control to ensure that their data was
meaningful for their operation. They used a standard corn gluten application rate of 20 1b/1,000 ft>. Treatments and management
details for each farm are included in Table 1. Campney, Guthrie and Mitten planted four replicates of each treatment, corn gluten and
control, and Renshaw planted three replicates. All farmers used a randomized block design. An example trial layout is shown in Figure

Al.
TABLE 1: Design and management practices on each farm in 2025.
CAMPNEY GUTHRIE MITTEN RENSHAW
Control Straw mulch Cultivation only Leaf mulch Cultivation only
Treatment
Crop Onions Onions Cabbage - Minuet Lettuce
Seeding date Purchased sets February April 6 Not reported
Bed preparation Apr.13-14 Rototllled three Tilled just before planting May 3. - llgl.‘It cultivation Cultivation ].ust before
times with stirrup hoe planting
Transplanting Apr. 15-17 Apr.11 May 3-4 May 21
date
Plar%ts per 210 20 subsampled from middle 20 2
replicate of plots
Row spacing 8in. 12 in. 12 in. 12 in.
Plant spacing 7.5 in. 3in. 12in. 6 in.
Irrigation As needed by hand As needed As needed by hand Drip as needed
Weeding
and biomass June 14 Mid-June June 7and June 27-28 (at June 12 - Observation only
. harvest)
collection dates
Harvest date NA - crop loss July 14 and 21(grilling), Aug, June 27-28 Late June
13 (cured)
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Measurements

At about four weeks after transplanting, or whenever the crop
needed to be weeded, the farmers pulled all weeds each replicate,
air dried it in paper bags and weighed it once dry. Guthrie
counted number of weeds per plot instead of weighing biomass.
At harvest, farmers weighed the amount of crop harvested from
each treatment replicate. Mitten opted to measure weed biomass
again at harvest and counted the number of cabbages harvested
from each replicate and their individual weights. Campney was
unable to harvest his onions due to crop failure but did record
weed biomass earlier in the season.

Data Analysis

Weused an ANOVA (Analysis of Variance) at a 90% confidence level
to determine if there were significant differences in weed biomass
and crop yield at each farm. The models accounted for whether
weed suppression treatment and/or replication contributed
to weed biomass or yield, respectively (2-way ANOVA). The
90% confidence level means any effects we declare statistically
significant would be expected to occur at least 9 times out of 10 if
the experiments were carried out in identical conditions. We could
perform statistical analysis because each farm had replicated and
randomized experimental designs (Figure Al).

Roxane Mitten’s harvested cabbages being weighed after harvest on June 27. All
farmers weighed the amount of produce harvested from each of their treatment
replicates so that they could determine whether corn gluten affected yields.
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Nick Campney found that by the time his straw mulched onions needed weeding, the plots treated with corn gluten had vastly more weed coverage. Photo taken June 14.

RESULTS AND DISCUSSION
Weed control

Campney and Mitten both compared corn gluten to a mulch weed suppressant and found that the corn gluten performed significantly
worse than their mulches (Figure 1). Guthrie compared corn gluten to cultivation alone and found that corn gluten did not significantly
improve weed control compared to cultivation alone.

Renshaw similarly compared corn gluten to a cultivation treatment. While she did not measure weed biomass, she did note that “areas
of heavier application did better [in terms of weed suppression]! We spread with a walk-behind lawn fertilizer and at the beginning on
our open bed, the door was open and it threw a lot. This area did really well.”

Yield

Guthrie and Mitten both found that crops in their corn gluten treatment outyielded the crops in their control/mulch treatments
(Figure 2). They both attribute this to the nitrogen released by corn gluten. Guthrie reflects that “while the gluten probably did not
lower my weed count, the 10% nitrogen from the gluten aided significantly in yield and onion quality. I have had excellent onions (while
using corn gluten), now I know why.” Mitten also observed that her leaf mulch may have cooled the soils and harbored more cabbage
pests, hampering early cabbage growth.

Renshaw did not find any significant difference in lettuce weight between her corn gluten and control treatments (Figure 2). However,
she continues to be interested in corn gluten as a potential fertilizer source on her farm for other more nitrogen-sensitive crops. She
also observed less pest pressure in her corn gluten treated plots and is interested in continuing to investigate corn gluten for pest
control.
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Nick Campney found more weed biomass in the
corn gluten treatment than in the straw mulch

Gary Guthrie found that weed presence
did not vary between corn gluten and

treatment cultivation treatments
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Roxane Mitten found more weed biomass in the  FIGURE 1. Weed biomass at Nick Campney’s and Roxane Mitten’s and weed
corn gluten treatment than in the leaf mulch counts at Gary Guthrie’s in June 2025. Columns represent the average weed
treatment biomass or count for each treatment. Points represent weed biomass or count
from each individual plot. Asterisks (*) indicate that corn gluten resulted in
154 ° statistically greater weed biomass than control at Campney’s and Mitten’s at the
90% confidence level.
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Gary Guthrie found that onions yielded more in his Roxane Mittenfound that cabbages yielded more in

corn gluten treatment her corn gluten treatment
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Emmaly Renshaw found that lettuce y|eId did FIGURE 2. Onion (Guthrie), cabbage (Mitten) and lettuce (Renshaw) yields in
not vary between corn gluten and cultivation 2025. Columns represent the average yield for each treatment. Points represent

treatments yield from each individual plot. Asterisks (*) indicate that corn gluten resulted
in statistically greater yields than control at Guthrie’s and Mitten’s at the 90%
° confidence level.
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Roxane Mitten observed that the cabbage transplants in her corn gluten treatment (back right and front left plots) established and grew more quickly than the transplants in
her leaf mulch treatment. Photos taken May 24.

CONCLUSIONS AND NEXT STEPS

Overall, the farmers concluded that corn gluten might be useful as pre-emergent herbicide in some cases. However, it cannot be relied
onin field settings because it washes away easily with rain or sprinkler irrigation and is difficult to apply evenly and at scale in powdered
form. Still, they thought it was valuable to try a new product through a trial and were happy to learn just how valuable it can be as a
fertilizer. Renshaw notes that the most valuable aspect of the trial for her farm was “having funding and peer support to try something
outside of our typical scope! Thank you for the partnership.”

APPENDIX - TRIAL DESIGN AND WEATHER CONDITIONS

Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Plot 7 Plot 8

REPLICATE 1 REPLICATE 2 REPLICATE 3 REPLICATE 4

FIGURE A1. Example of the experimental design used by Campney, Guthrie, Mitten and Renshaw.
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FIGURE A2. Monthly cumulative precipitation and average
temperatures in Fairfield (Campney), Nevada (Guthrie), Iowa
City (Mitten) and Cedar Rapids, IA (Renshaw) [3], [4].
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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.

Page 8 of 8 PRACTICAL FARMERS OF IOWA Published 2026
www.practicalfarmers.org



