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BACKGROUND

Dick Sloan is always looking for ways to maximize the benefits 
he gets from his overwintering cover crops. “I hope to get more 
growth out of my cover crops to gain more soil health benefits” he 
says. He has previously looked at how he can maximize cover crop 
growth in the spring before planting a corn crop.[1] This year Sloan’s 
attention turned to the effects of nitrogen (N) fertilizer on cover 
crop growth, both when grown for seed[2] and when a mixture of 
rye, triticale, and hard red wheat are grown as an overwintering 
cover crop before his soybeans (present study). There is a dearth 
of information about how cover crops, particularly mixtures like 
Sloan is using, respond to N fertilizer in the Midwest. It is often 
assumed cover crops like rye are good nutrient scavengers and 
their growth is not N limited, but on-farm research is the perfect 
setting to test this assumption.

METHODS

Design

On Oct. 3, 2021 Sloan no-till drilled a mixture of 45 lb/ac cereal 
rye (variety not stated; VNS), 25 lb/ac triticale (VNS), 20 lb/ac 
hard red wheat (VNS) into corn stubble in 7.5-in. rows using a 
1.5-in. depth setting. He compared two N-fertilizer treatments. 
He replicated each treatment four times, for a total of eight strips 
(Figure A1):

1. Fall N: 12 lb N/ac applied behind cover crop drill

2. Control: Business as usual, 0 lb N/ac applied at cover crop 
planting

Each treatment strip was 1.17 to 1.96 acres, depending on where 

they fell along the contours. Besides the amount of N applied at 
cover crop planting, the plots were treated identically (Table 1). 
Sloan looked at the effect of the two treatments on both cover 
crop biomass and subsequent soybean yields. 

In a Nutshell:

• Dick Sloan knows more cover crop biomass often equates to more soil health benefits. 
The objective of this trial was to determine whether applying modest amounts of fall nitrogen 
fertilizer at cover crop planting would increase his over-wintering cover crop biomass and 
subsequent soybean yields. 

• Sloan hypothesized that applying 12 lb N/ac at cover crop planting would jump start its fall 
growth, and give it a leg up in the spring resulting in more biomass and better soybean yields.  

Key Findings:

• Adding 12 lb N/ac at cover crop planting did not affect spring cover crop biomass nor soybean 
yields.

• Because Sloan is practicing no-till, he would like to figure out a way to get the fall fertilizer 
closer to the cover crop seed rather than having it land on the corn residue.

• While he wants to tinker more with the N placement, Sloan thinks the fall planting date is 
more important for cover crop growth compared to fall N fertilization.
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TABLE 1. Field activities for the two treatments tested 
at Dick Sloan’s in 2022.

FALL N
(12 lb N/ac)

CONTROL
(0 lb N/ac)

Cover crop planting

Oct. 3, 2021:
Cereal rye (45 lb/ac); triticale (25 lb/ac); 

winter wheat (20 lb/ac); no-till drilled 7.5-
in. rows at 1.5-in. depth setting

Fall N application

Oct. 3, 2021:
12 lb N/ac as 
UAN(32) and 

Thiosul dribbled 
behind drill

None

Cover crop termination
May 7, 2022:

3 pt/ac Gramoxone + 0.6 lb/ac Sencor + 0.1 
gal/ac Between

Soybean planting

May 12, 2022:
2.3 maturity soybeans with no seed 

treatment at 150,000 seeds/ac with 7.5-in. 
drill row spacing at 1.5-in. depth setting

Soybean weed control

June 23, 2022:
Roundup Powermax (1 pt/ac); Flexstar (3 

pt/ac); Warrant (2 pt/ac) with Mediate and 
Chem-surf

Soybean harvest Oct. 3, 2022
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Measurements

The day prior to cover crop termination, Sloan observed the cover 
crop growth and took biomass samples from each plot. He air 
dried the samples for ~3 weeks and weighed them on May 25, 
2022. 

Sloan also recorded the soybean yields from each strip during 
harvest (Oct. 3, 2022). Reported yields are corrected to 13% 
moisture. 

Data Analysis

To evaluate the effects of fall N fertilization on cover crop 
biomass and soybean yields, we performed a t-test on each 
measurement to test whether there was an effect of the treatment 
on the measurement. Additionally, we calculated the smallest 
measurement difference required to say with 95% confidence 
that there was an effect of the treatment (commonly referred to 
as the least-significant-difference; LSD). Sloan used PVC quadrats to take cover crop biomass samples from each strip. 

Photo taken May 6, 2022. 

FIGURE 1. Cover crop biomass (left) and soybean (yield) as affected by fall N application at Dick Sloan’s in 2022. Each column represents a 
replication of the treatment. Above each cluster of columns is the treatment average. Values followed by the same letter indicate no significant 
difference, least-significant-differences (LSDs) are provided for context. (Left) Cover crop biomass was not significantly impacted by fall 
application of 12 lb N/ac. (Right) Subsequent soybean yields following the cover crop were also not impacted. 

RESULTS AND DISCUSSION

Cover crop biomass and soybean yields

Overall, Sloan was pleased with the cover crop biomass, citing his early corn harvest and thus early fall planting date (Oct 3). He 
observed a uniform stand in both treatments and saw no visible difference in the plots. His measurements confirmed his observations. 
The Fall N treatment (12 lb N/ac) had a mean cover crop biomass of 2,740 lb/ac. The control plots (no N applied) did average less 
biomass, but only by 110 lb/ac which was not statistically significant (Figure 1). In this experiment Sloan would have needed to see a 
difference of at least 630 lb/ac to be 95% confident his treatment had an effect. 
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Likewise, Sloan’s soybean yields were not impacted by the fall application of 12 lb N/ac, with both treatments yielding 80 bu/ac 
(Figure 1). Soybean yields were well above the five-year Buchanan County average (57.4 bu/ac)[3] where Sloan farms.

Sloan noted when he applied the N into his no-till corn stubble, the N landed on top of the corn stubble. 

Sloan noted, “I would have liked to figure out a way to get the fertilizer on the ground near the [cover crop] seed instead of landing on corn 
residue.” While this may have impacted the results, based on this experiment, Sloan is comfortable concentrating on getting an earlier 
fall planting date to help his cover crop growth. “I definitely won’t bother fertilizing cover crops. I see bigger differences every fall based 
on planting date,” he added. 

CONCLUSIONS AND NEXT STEPS

Sloan was able to test his hypothesis that a little fall fertilization would help get his cover crop mixture to put on more biomass. He found 
the fall fertilizer was not a significant factor in cover crop growth on his farm. He is satisfied the cover crops are scavenging sufficient 
nitrogen, and that nitrogen is not limiting their growth on his farm. He noted that he often has some starter fertilizer left over from his 
corn, so while he may continue to use it on his winter small grain crops, Sloan said, “I won’t purchase more [fertilizer] to use on my cover 
crops.”

When planting his cover crop following corn (left), Sloan dribbled his fertilizer behind his drill directly onto the corn stubble (right). Photos taken Oct. 3, 2021. 
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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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FIGURE A2. Fifty-year average (orange line) and experimental year (bars) weather 
data at the study site in Vinton, IA from cover crop planting in October 2021 through 
soybean harvest in October 2022 (Top) Cumulative precipitation (Bottom) Average 
monthly air temperature.[4]

APPENDIX – TRIAL DESIGN AND WEATHER CONDITIONS

FIGURE A1. Dick Sloan’s experimental design consisted of four replications of the 
two treatments (8 strips total), with his prairie strips interspersed between the 
experimental plots. This design allowed for statistical analysis of the results. 


