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Cover Crop Suitability for Dryland Winter Wheat 
(Triticum aestivum)-Fallow in Semi-arid Region: 
Water Use and Competition with Weedy Species

Elizabeth Moore, Department of Plant Sciences

Urszula Norton, Department of Plant Sciences

Introduction
High altitude/low moisture agriculture has many challenges. Native soil has low organic matter, moisture is 
limited, and weed competition is high. One way to combat these challenges is the incorporation of cover crops 
into an agricultural system. By using cover crops, organic matter can be returned to the soil, water evaporation 
can be reduced, and the cover crops can smother the weeds thus reducing the weed seed bank. There is concern 
however, that cover crops grown in a fallow can dry down moisture in a soil profile and develop a moisture stress for 
subsequent winter wheat planting. Understanding the mechanisms of cover crop controls on soil water extraction 
and competition with weedy species in greenhouse conditions can help design more beneficial cover crop mixes for 
semiarid dryland agriculture.

Objectives
Evaluate four cover crop mixes grown in farmland soil sources from SAREC on soil moisture and competition with 
weedy species.

Materials and Methods
Study duration: 9 weeks at the University of Wyoming greenhouse.

Cover crop treatments:

Cold Season Nitrogen Fixing Mix Cold Season Soil Building Mix Mycorrhizal Mix Phacelia

Legumes:

Spring peas
Chickling vetch
Spring lentils
Chick peas
Common vetch
Crimson clover

Spring peas
Spring lentils
Common vetch
Crimson clover

Common vetch
Mung bean
Spring lentils
Berseem clover
Persian clover

Grasses:

Spring oats Spring forage barley
Oats

Oats
Barley
White Wonder millet
Proso millet
Brown top millet

Brassicas:

Rapeseed Rapeseed

Other broadleaves

Sunflower
Flax

Sunflower
Flax

Phacelia
Sunflower
Flax
Saffflower

Phacelia
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Low seeding rate of cover crop mixtures were grown in 1.5 kg of soil amended with above treatments. Each 
treatment was replicated twelve times for a total of sixty experimental pots.

Results and Discussion
All cover crop treatments successfully suppressed weed species biomass. The weed biomass declined by 60% on 
average. This suggests that annual planting of any cover crop mixes will help reduce weed species seed bank, 
(Figure 1).

Mycorrhizal mix and pure stand of phacelia can draw down soil moisture by as much as 5%. It is a significant decline 
given the soils in the region from where the soil was sourced have extremely low moisture contents (Figure 2). These 
results are somewhat counterintuitive because phacelia produced the lowest amount of cover crop biomass. It is also 
unclear if extending the length of experiment would change the results. Mycorrhizal mix should eventually aid in 
plants accessing water via hyphal connections.

Figure 1. Cover crop and weedy species biomass from four cover crop mixes and one no cover crop control.
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Figure 2. Soil available moisture. 
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