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Residual Corn Herbicide Effects on  
Fall Cover Crop Establishment 
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Due to a short growing season, cover crops in 
southeast Wyoming may need to be planted in 
mid- to late-summer to reach optimal growth 
potential. Producers are interested in planting 
cover crops into a standing corn crop to im-
prove opportunities for winter cattle grazing; 
however, cover crops seeded into corn may be 
susceptible to residual herbicides used to con-
trol early season weeds.  

Objectives 

The objective of this study was to determine if 
residual effects of eight corn herbicides reduced 
biomass of five cover crop species. 

Materials and Methods 

A field study was conducted at the James C. 
Hageman Sustainable Agriculture Research and 
Extension Center near Lingle in 2014. Corn 

herbicides were applied August 21 at six rates 
using a half-step logarithmic sprayer. Atrazine 
(AAtrex®), dicamba (Clarity®), dimethenamid-
P (Outlook®), glyphosate (Roundup Weather-
MAX®), pyroxasulfone (Zidua®), S-
metolachlor (Duall II MAGNUM®), 
saflufenacil (Sharpen®), and 2,4-D (2,4-D 
amine) were applied at 1x, 0.5x, 0.25x, 0.125x, 
0.06x, and 0.03x rates, which were based on 
each herbicide’s respective label for medium-
textured soils (Table 1). Decreasing application 
rates simulate herbicide degradation over time 
and served as a proxy to determine how much 
cover crop biomass would be reduced when the 
crop was planted immediately after herbicide 
application (1x rate) up to 120 days after herbi-
cide application (0.03x rate). The five species 
mix contained annual ryegrass (42%), crimson 

Table 1. Herbicide application rates. 

Herbicide 
Herbicide Application Rate (lb ai/ac)* 

1x  0.5x  0.25x  0.125x  0.06x  0.03x 

Atrazine 1 0.50 0.25 0.13 0.06 0.03 
Dicamba 0.5 0.25 0.13 0.06 0.03 0.02 
Dimethenamid-P 0.84 0.42 0.21 0.11 0.05 0.03 
Glyphosate** 1.13 0.57 0.28 0.14 0.07 0.04 
Pyroxasulfone 0.16 0.08 0.04 0.02 0.010 0.005 
S-Metolachlor 1.59 0.80 0.40 0.20 0.10 0.05 
Saflufenacil 0.067 0.03 0.02 0.01 0.004 0.002 
2,4-D** 0.475 0.24 0.12 0.06 0.03 0.01 

*lb ai/ac = pounds of active ingredient per acre  
**Glyphosate and 2,4-D rate units listed as pounds of acid equivalent per acre (lb ae/ac). 
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clover (25%), rapeseed (17%), radish (8%), and 
turnip (8%). Plots measured 10 by 15 feet and 
were seeded at 12 lbs/acre on August 29. 
Aboveground green biomass was collected Oc-
tober 29, separated by species, and dried. Ex-
perimental design was a randomized complete 
block with four replicates. Biomass and ground 
cover data were analyzed using a four-parameter 
log-logistic model. 

Results and Discussion 

Biomass of total cover crop was greatly reduced 
by atrazine and pyroxasulfone (p<0.01). Atra-
zine rates greater than 0.07 and 0.39 lb active 
ingredient (ai)/ac reduced biomass by more 
than 10% for annual ryegrass and turnip, re-
spectively. Pyroxasulfone caused greater than 
10% biomass reduction of annual ryegrass, 
rapeseed, and turnip at rates greater than 0.01, 

0.03, and 0.02 lb ai/ac, respectively. 
S-metolachlor decreased biomass of annual 
ryegrass by greater than 10% at rates greater 
than 0.21 lb ai/ac. Results suggest rotation in-
tervals could be shortened (i.e., from nine 
months to six months) for herbicides that did 
not cause a significant decrease in biomass pro-
duction of these cover crops. This could assist 
producers in deciding which cover crops to 
consider planting in the fall after a spring/
summer herbicide application. 
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