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Introduction
Producing a successful dryland crop in semi-arid environments can have several challenges. These include nitrogen 
(N) and phosphorus (P) deficiencies, soil moisture limitations, and high weed competition. One time application of 
an excessively high rate of composted feedlot manure (compost) in winter wheat (Triticum aestivum L.)-fallow system 
can create long-term benefits that will help overcome earlier mentioned deficiencies. Furthermore, planting cover 
crops shortly after compost application may help conserve N released from decomposition compost and potential N 
losses in winter wheat (Triticum aestivum L.)-fallow systems.

Objectives
Test the effect of the presence of cover crops after amending the soil with composted cattle manure on soil nitrogen 
and winter wheat yield

Materials and Methods
Study site — 15-year old organically-managed winter wheat-fallow rotation located at the University of Wyoming 
Sustainable Agriculture Research & Extension Center (SAREC), Lingle, Wyoming (42.14° N, 104.35°W), 1276m 
elevation (Fig. 1). Soil is sandy clay loam with slightly alkaline pH and <1% SOM content. MAP: 398mm. MAT: 7.5°C

Approach
Sep. 2015 — Compost was applied during the fallow phase at the rates of 0, 15, 30, 45 Mg/ha (referred to as 0, L, M, 
H, respectively).

May 2018/2019 — Austrian Winter Pea (Pisum sativum) and Oat (Avena sativa) cover crop mix planted in the fallow 
phase for a period of 60 days.

Aug. 2018/2019  — Wheat grain harvested.

Seasonal data collection — Soil samples (0-5cm and 5-15cm depths) using a hand probe.

Results and Discussion
Elevated levels of crop available N, P and soil moisture at the highest rate of compost application continue to be 
present in the fourth year of monitoring. Planting cover crops did not have a negative impact on wheat yield (no 
significant differences between treatments) and the above parameters (Fig. 2). There was no synergy between 
the compost and cover crops planting suggesting that farmers may be able to avoid costs associated with the seed 
purchase.
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Figure 1. Winter wheat spring green-up in plots with different compost rates.
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Figure 2. Soil available N, P and soil moisture.




