Establishing Cover Crops for Soil Health in Low-Rainfall
Eastern Washington
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Introduction
Dryland wheat-fallow production
areas in the inland Pacific Northwest
suffer from widespread soil
degradation. Cover crops have been
shown to improve soil health and
increase crop yield in many other
agricultural regions. Producers in
eastern Washington are interested
in growing cover crops to improve
soil health and meet long-term
production goals. However, cover
crops in regions with annual rainfall
<12 inches can be challenging and
potential benefits have not been proven. A four-year study was initiated
in 2015 at 16 direct-seeded sites in Douglas, Grant, Lincoln, and
Okanogan counties to determine: (1) water use by cover crops; (2) soil
health benefits of
covers and grazing on
cover crops; and (3)
effect of cover crops on
subsequent spring
wheat and winter
wheat when cover
crops are seeded in
spring, summer, or fall.

Results
There are four treatments at each site: a control (CO), spring (SP),
summer (SU), and fall (FA) cover crop. 2017 FA plots will be sampled in
2018.
• Soil gravimetric water content showed slight differences between plots

in 2016 and significant differences in 2017.

Cover crops planted in any season during summer fallow
utilized more soil moisture than the control when measured in
August. Some soil quality factors such as organic matter
decreased in the first year, this may be due to increased
microbial activity breaking down carbon stores in the soil. Many
of the soil quality indicators do not show significant differences
between treatments after one year. Annually variable site
conditions (like precipitation) may also be influencing this shortterm data set.

• Data shows wide variation in soil ammonium across years and

treatments (data shown). Soil nitrate decreased for all cover crop
treatments compared to the CO. In grazed plots, ammonium was
higher under treatments than CO (data not shown).

Impact

Materials & Methods
The research was conducted on 16 direct-seeded sites on 16 farms in
Douglas, Grant, Lincoln, and Okanogan counties. Each site was 20 acres,
which was divided into four plots for control (no cover crop), spring,
summer, fall cover crop planting treatments. Seed mixes are five species
mixes selected for each season and each includes a legume, a broadleaf,
a grass, and a deep rooted species to address compaction. Above
ground plant samples were collected before termination of cover crops
for biomass production and forage quality analysis. Soil samples for all
sites were collected in August before fall planting of winter wheat. Each
plot was sampled at five random locations to form a composited sample
for the lab analysis. The top 6” of soils were analyzed for: NO3--N, HN4+N, P, K, pH, OM, micronutrients, soil texture, Solvita CO2 Burst, C:N ratio,
EC, microbial activity. The top 12” were analyzed for gravimetric soil
moisture. Wheat grain yield was determined utilizing portable truck
scales. Grain protein, moisture content, and test weight were measured
by Central Washington Grain Growers in Waterville. Microbial enzyme
activity, soil moisture, compaction, fertility, and other aspects of soil
health were measured in 2015, 2016, and successive wheat yields
collected from 2015 and 2016. No fall planting of cover crops occurred
in 2014 therefore no data could be collected in 2015 for fall.

Conclusions

• Soils sampled in 2015 plots showed greater Solvita CO2 Burst. 2016 and

2017 showed no significant difference between plots.
• Winter wheat protein, text weight, and moisture were similar among

all treatments.

This study demonstrated wide variability across sites, seasons,
and years in Northcentral Washington with cover crops in wheat
-fallow. Producers who planted cover crops reported reduction
of one chemical herbicide application, and two with livestock
integration. Producers are most intrigued by potential benefits
and cost effectiveness to grazing livestock on cover crops. To
date four on-site field days were hosted in Okanogan and
Douglas Counties, with over 200 participants. Farmers in the
region continue to express interest in planting cover crops on
their farms, long term data on carbon cycling, water holding
capacity and yield is needed.

• Harvest yields of wheat and canola in treated plots were lower than

the control in Grant, Lincoln, and Okanogan County sites (these
counties had fewer than 5 sites each for both years). Douglas County
yield averages and standard errors were not significantly different (12
sites). (See chart)

Acknowledgements
Funding Statement: This material is based upon work supported by the Natural
Resources Conservation Service, U.S. Department of Agriculture, under number 693A75-14-247. Any opinions, findings, conclusions, or recommendations expressed in
this publication are those of the author(s) and do not necessarily reflect the views of
the U.S. Department of Agriculture.

