
 

Winter wheat feasible cover crop for Rolling
Plains cotton

November 28 2017

Interest in using cover crops to improve soil health continues to grow in
the Texas Rolling Plains region, but the nagging concern of reductions in
soil moisture and effects on yields of subsequent cash crops still exists.

A Texas A&M AgriLife Research-led team is releasing the results of a
recent simulation study that builds on field research in the December
issue of Transactions of the American Society of Agricultural and
Biological Engineers, or ASABE, journal.

The paper, Simulated Effects of Winter Wheat Cover Crops on Cotton
Production Systems of the Texas Rolling Plains, is part of the "Crop
Modeling and Decision Support for Optimizing Use of Limited Water"
collection by the Natural Resources and Environmental Systems
Community of ASABE at
https://elibrary.asabe.org/abstract.asp?aid=48506.

The study proved winter wheat is a feasible cover crop for Rolling Plains
cotton production, said Dr. Srinivasulu Ale, AgriLife Research
geospatial hydrologist at Vernon.

"We determined the wheat cover crop will not affect the soil water
availability nor the yield for the succeeding cotton crop substantially
under the simulated conditions," Ale said.

Joining Ale on the publication were lead author Pradip Adhikari, Ale's
former postdoctoral student now at Oklahoma State University,
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Stillwater, Oklahoma; Nina Omani, postdoctoral research associate, and
Dr. Paul DeLaune, environmental soil scientist, both with AgriLife
Research at Vernon; and collaborators from the Arid Land Agricultural
Research Center in Maricopa, Arizona; Cotton Incorporated in Cary,
North Carolina; and the University of Florida in Gainesville.

Funding support for the research study was provided by Cotton
Incorporated.

DeLaune said previous field studies from the Rolling Plains and adjacent
High Plains demonstrated mixed results, with some showing a reduction
in soil moisture and cash crop yield due to cover crops and others
indicating no significant impact of cover crops on subsequent fiber yield.

Evaluation of the CROPGRO-Cotton and CERES-Wheat modules
within the cropping system model of the Decision Support System for
Agrotechnology Transfer, or DSSAT, for the region was one of the
objectives of the latest study.

The second objective was to use the evaluated modules to assess the long-
term effects of growing winter wheat as a cover crop on water balances
and seed cotton yield under irrigated and dryland conditions, Ale said.

Winter wheat is one of the major small-grain crops typically planted for
grain or forage in the region, DeLaune said. In recent times, winter
wheat has been increasingly grown as a cover crop in Rolling Plains
cotton production systems.

"Since winter wheat is widely grown as a forage crop or cash crop for
grain, seed is readily available, making it a popular choice as a cover
crop," he said.

Another reason for choosing it in the modeled study is winter wheat can
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withstand extreme winter weather conditions and provides a good option
to control wind erosion during early spring, when the region commonly
experiences high winds, Ale said.

The two DSSAT crop modules were evaluated using measured data on
soil water and crop yield from four treatments: irrigated cotton without a
cover crop, irrigated cotton with winter wheat as a cover crop, dryland
cotton without a cover crop, and dryland cotton with a winter wheat
cover crop at the Texas A&M AgriLife Research Station at Chillicothe
from 2011 to 2015.

The long-term simulated water balance components, including
transpiration, runoff, soil evaporation, mulch evaporation, drainage and
change in soil water, under dryland and irrigated cotton systems with and
without cover crops, were compared over a 15-year period from
2001-2015.

"Detailed water balance analysis showed no substantial differences in the
average change in soil water between the treatments in both dryland and
irrigated systems," Ale said. "Similarly, although there was inter-annual
variability, on an average there was no substantial effect of the winter
wheat cover crop on seed cotton yield under both irrigated and dryland
conditions."

He said the team's future efforts will focus on better quantifying the soil
and water conservation effects of cover crops for the region by
identifying ideal cover crop termination dates and assessing the effects
of cover crops on carbon and nitrogen balances in cotton production
systems.

Provided by Texas A&M University
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