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Declining water availability in the Ogallala Aquifer and shifting climate norms are forcing
cotton producers across the Texas High Plains (THP) to transition from fully irrigated
monocultures to deficit-irrigated and dryland production. This publication provides a review of
implementing regionalized regenerative practices, specifically optimized cover cropping and
strategic crop rotations, providing a pathway to stabilize yields, minimize wind erosion, and
enhance soil moisture conservation.

| The Water and Soil Challenge in Texas Cotton

Water is the most limiting factor for agricultural crop production across the Texas High Plains (THP). Water
stress reduces average regional yields by 50% or more, while potential evapotranspiration (ET) routinely
exceeds annual precipitation by two to three times. Continuous monoculture cotton production, combined
with conventional tillage and low crop residue, historically leaves these sandy soils highly vulnerable to
intense spring wind erosion. Additionally, when topsoil is left bare and without cover, it is susceptible
to crusting and wind erosion. High winds pick up fine sand particles that damage young cotton
seedlings as well as fine clays that can travel for miles. To mitigate this damage, Texas High Plains
growers incur additional input costs through sandfighting. To mitigate these threats, growers are
adopting conservation practices that minimize soil disturbance and protect the soil surface. However, to
succeed in semi-arid environments, these practices must be tailored specifically to regional water
dynamics.

| Cover Crop Species Selection and Seeding Rates

In the THP, the primary objective of a cover crop is not nitrogen accumulation or maximum biomass
rather soil surface coverage to combat severe wind erosion. Leguminous cover are challenging to
establish in dry years, making small grains the most dependable option.

*Rye (Secale cereale): Consistently produces more biomass than winter wheat in the Southern High
Plains (SHP). It establishes quickly and provides excellent physical protection.

* Winter Wheat (Triticum aestivum L.): A reliable, cost-effective standard across both the High Plains
and Rolling Plains.

*Economic Seeding Rates: Research shows that seeding rates for small grains can be safely reduced by
half without sacrificing critical ground cover. This adjustment directly lowers seed input costs,
improving overall system profitability.

Legumes in the Rolling Plains

In the Texas Rolling Plains, where annual rainfall is roughly 25% higher than the High Plains, single-
species legumes such as Austrian winter pea are viable. Five-year studies indicate Austrian winter pea
can increase soil organic carbon (SOC) by 24% and total nitrogen (N) by 28% compared to conventional
tillage or no-till without cover crops.

lemi.kimura@ag.tamu.edu, 2Jourdan.Bell@ag.tamu.edu 1



mailto:1emi.kimura@ag.tamu.edu
mailto:2Jourdan.Bell@ag.tamu.edu

I The Critical Importance of Termination Timing

Hesitation toward cover crop adoption often stems from the concern that cover crops deplete stored soil
moisture prior to cotton planting. To prevent yield declines, termination timing is the single most critical
management decision. Cover crops should be chemically terminated at least 30 days (one month) prior to
the target cotton planting date. This buffer period achieves two essential agronomic goals:

1. It halts water use by the cover crop, preventing late-spring soil moisture depletion.

2.1t creates a protective, standing stubble mulch that reduces surface wind speeds, suppresses
evaporation losses, and facilitates greater infiltration of late-spring rains or pre-plant deficit irrigation.

Delaying termination by even a single week can lead to excessive moisture drawdowns, reducing the
subsequent cash crop yield potential. Early termination is not simply recommended practice; producers
are required to terminate a cover crop 35 days before planting in western counties of the THP. Although
the termination requirement is 15 days before planting in the eastern counties, an earlier termination is
recommended to rebuild soil moisture reserves for the economic crop
(https://www.rma.usda.gov/legacy/pubs/rme/covercrops3.pdf). Regenerative Agriculture
¢ Regenerative agriculture

o) . : e . needs to be defined within
I vercoming Nitrogen Immobilization

the context of a region, and

In semi-arid environments, small grain cover crop residues decompose thetassoaiatediaprisulal

slowly post-termination. Because these grass residues have a high
carbon-to-nitrogen (C:N) ratio, soil microbes can temporarily tie up
(immobilize) plant-available nitrogen early in the cotton growing season,
leading to early-season nutrient deficiencies and lower lint yields.

practices must be regionally
optimized.
¢ The economic viability of

regenerative practices must

Splitting Nitrogen Applications: To counteract early-season N- be a primary consideration

immobilization, growers should split standard nitrogen applications (e.g.,
120 Ibs N/acre total) by applying an early pre-plant or at-planting starter
dose of 20 lbs N/acre directly into the terminated cover crop residue.
Studies in Lamesa, TX, showed that this early split-nitrogen strategy resulted
in a 16.4% increase in cotton lint yield in no-till continuous cotton with a

for the success of
production agricultural

systems.

Many opportunities exist for

rye cover compared to traditional fertilizer programs. successfully implementing
regenerative practices in
. cotton production systems

I Crop Rotations: Cotton-Wheat vs. Cotton-Sorghum P

across the semi-arid Texas

. L . . High Plains.
A continuous monoculture system maximizes the immediate cash crop

area but carries high long-term soil degradation and disease risks.
Rotational systems offer substantial soil water recharge benefits.

Cotton-Wheat Rotations

Rotating cotton with winter wheat provides a 9- to 11-month fallow period between wheat harvest and
cotton planting. This extended window allows for significant deep profile soil water recharge. Research at
Halfway, TX, demonstrated that cotton-wheat rotations significantly increased seasonal soil water content
and subsequent cotton lint yields compared to continuous cotton, regardless of irrigation status or tillage
regime.

Cotton-Sorghum Rotations

Sorghum provides substantial, sturdy residue that degrades slowly, but the fallow period between
sorghum harvest and cotton planting is approximately 4 months shorter than that of wheat. Consequently,
soil water recharge is reduced, which can limit subsequent cotton yields in water-restricted environments.
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