Winter Cover Crops Influence Weed Infestation, Soil Moisture, and Yield in Cotton
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Introduction
• Given the widespread herbicide resistance, producers are in
need of alternative management strategies such as cover crops
(Teasdale et al. 2007)
• In Southeast Texas, cover crops grown during late summer can
produce substantial biomass utilizing the long growing season
and suppress post-harvest emerging weeds, whereas the
residues can suppress spring emerging weeds (Teasdale 1996;
Wittmer et al. 2017)
• Cover cropping has limited adoption in the region due to a
general lack of knowledge on cover crop selection and
perceived soil moisture depletion
• Research is limited on the utility of cover crop species in cotton
production in Southeast Texas
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Hypothesis
1) Different cover crop termination timings will have differential
impact on the suppression of summer annual weed recruits
after cash crop planting
2) Certain cover crop species will have minimal impact on soil
moisture availability for subsequent cotton crop
3) Cover crop adoption will have minimal impact on cotton yield

Figure 5. Soil moisture as percent difference from the weed-free plot at the time of
collection (x-axis), and total daily rainfall (z-axis) from both Thrall and Brazos locations
for each planting timing

Figure 2. Aerial image of a single block at the Brazos location showing the 6 main-plot
treatments after termination: oat, shield mustard, Austrian winter pea, triticale, weedy
check, and weed-free; and sub-plot factors early (I), middle(II), and late(III)
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Objective
• To evaluate the impact of fall planted cover crops and their
timing of termination on weed suppression, soil moisture
dynamics, and cotton yield

Figure 6. A) Soil moisture probe in Austrian winter pea, and B) planting cotton into dense
late terminated oat residue (terminated 2-weeks prior to planting date)

Materials and Methods

Results & Discussion

Figure 3. Cover crop and weed biomass means (t ha-1) as affected by different
termination timings in A) Brazos, B) Thrall; significant differences indicated by bars
topped with different letters (cover crop and weed biomass analyzed separately)
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Figure 4. Cotton yield for both A) Thrall and B) Brazos locations separated by main-plot and
sub-plot factors; significant differences indicated by bars topped with different letters
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Figure 1. Biomass production of fall (Nov) planted cover crops in Southeast Texas: A) shield
mustard, and B) triticale
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• It was observed that there was a differential impact on the
suppression of early summer annual weed recruits at different
termination timings (Fail to reject hypothesis #1)
• Some cover crop treatments at various times had more soil
moisture than weed-free (Fail to reject hypothesis #2)
• Grass cover crops did have observable impact on corn yield
(Reject hypothesis #3)

Future Research
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• Despite excessive rainfall and early frosts during fall 2018, all
species established well and produced high biomass providing
suppression of winter and summer annual recruits at both
locations (Figure 3) (Clark 2008)
• Yield reduction was observed in grass cover crops at both
locations, but resulted in higher yields in winter pea at the Brazos
location where cover crop biomass was higher (Figure 3&4)
• Soil moisture was impacted near planting timing, but was higher
in cover crop treatments as season progressed (Figure 5&6)
• Weed suppression of summer annuals was observed from cover
crop residues after cotton planting, but late flushes occurred of
small seed grasses due to moisture retention of cover crop
residue (Figure 6 & data not shown) (Murungu et al. 2011)

Conclusions
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• Study location: Texas A&M University Field Research Station,
College Station, TX (Brazos) & The Stiles Farm Foundation,
Thrall, TX (Thrall) (2018-2019)
• Experimental Design: split-plot with 4 replications
• Main-plot treatments: 1) triticale, 2) oat, 3) shield mustard, 4)
Austrian winter pea, 5) weedy check, and 6) weed-free (Figures
1, 2)
• Sub-plot treatments: 1) early cover crop termination 6-weeks
prior to cotton planting, 2) middle termination 4-weeks, and 3)
late termination 2-weeks prior to cotton planting
• Cover crops were terminated with Round-Up PowerMax (22
oz/ac)
• Cover crop and weed biomass were collected prior to
termination, separated and dried for biomass estimation
• Soil moisture content was measured (up to 50 cm depth) at
biweekly intervals using a Dynamax PR2 Profile Probe
• Weed seedling emergence and density data were recorded by
identifying the three most dominant weed species (1 m2
quadrat, 2 plot-1), and determining seedlings per quadrat
• Cotton was harvested at maturity and lint yield was
determined
• Data analyzed using SAS 9.4 ANOVA: (proc glimmix) with cover
crop species and planting timing as the fixed effects
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• Future studies will focus on the utility of these cover crops in
mixtures and also as living mulch for weed suppression
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