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Since 2015, we have conducted field and laboratory tests and measurements of surface soil mulch conditions in this
experiment to determine why these differences in soil water evaporative loss consistently occur. We expect the main
reason may be due to surface residue cover, but it also could also be due to soil clod size distribution within the soil
mulch or other factors. We plan to report the full findings in the near future.
Table 1. Soil water content at the beginning (after harvest), early spring, and the end of fallow (just before
planting of winter wheat) and associated gain or loss of water and precipitation storage efficiency (PSE) in the
6-foot soil profile in summer fallow in a 2-year winter wheat-fallow rotation versus a 3-year winter wheatcamelina-fallow rotation.
Timing in fallow period
Fallow treatment

Beginning
(late Aug.)

Spring
(mid Mar.)

Over-winter
gain

End
(late Aug.)

Mar. to Aug.
water loss

PSE†
(%)††

Soil water (inches)
After winter wheat

6.28

9.79

3.51

9.27

0.53

29

After camelina

5.76

9.63

3.87

8.55

1.08

27

0.003

ns

ns

< 0.001

0.01

ns

p-value
†

Average fallow-year precip. for six fallow years (2009-2013, 2015) = 10.22”.
PSE (Precipitation Storage Efficiency) is % of precipitation stored in stored during fallow period.
†††
2013-14 and 2015-2016 fallow year not included due to a failed camelina crop in 2013 and 2015, respectively.
††

Improving Nitrogen Use Efficiency for Winter Canola Using 4R
Stewardship
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Winter canola has potential as an alternative cash crop to
wheat when market prices for wheat are low. Canola also
has tremendous rotational benefits for soil health, weed
and disease control, and the subsequent wheat crop.
Careful fertility management is important to ensure
maximum yield and quality; however, fertility
management research specifically for winter canola
production is limited. In fall 2016, we began three
nitrogen (N) fertility trials to investigate the optimum rate
and timing of N-fertilizer application for winter canola.
Trials are established in three areas that represent
different yield potentials, soil types, crop rotations, and
climatic conditions. Two dryland trials are located near the
towns of St. John and Hartline in Washington (WA) State
and one irrigated trial is located near Odessa, WA. The primary objectives are to 1) quantify N uptake during the
growing season; 2) estimate the optimum rate and timing for N fertilizer for canola grown in different environment with
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different yield potentials; 3) evaluate how N affects canola yield and oil content. We will also evaluate if chlorophyll
meters and aerial imageries are useful tools to estimate plant N status for guiding spring N applications.

ARS Grain Legume Genetics, Pathology, and Physiology Research
Pulse Crops Breeding Programs
REBECCA MCGEE AND GEORGE VANDEMARK
UDSA-ARS
WSU is home to the USDA-ARS Grain Legume Genetics and Physiology Research Unit. The Prospective Plantings Report
of the National Agricultural Statistics Services projects that in the US in 2017 chickpeas will be planted on nearly 500,000
acres, lentils on 1million acres and peas on 1.1 million acres. The pulse crops are an important component in cerealbased cropping systems in semi-arid environments. They help break weed and pathogen cycles, add organic matter to
the soil and fix atmospheric nitrogen. The pulse crops are also important in human diets because they are high in
protein and fiber, low in fat and have a low glycemic index.
Chickpea production in the USA is centered in Washington, Idaho and Montana. The objectives of the chickpea breeding
program are to develop new varieties that combine high yield with early maturity and desirable seed characteristics.
Specific seed traits that are targets for enhancement through include increased seed size, lighter seed coat color, and
improved nutritional quality. In collaboration with colleagues from Washington State University, the University of Idaho,
Montana State University, North Dakota State University and local growers, the most promising chickpea breeding lines
are evaluated at 10-15 locations each year. Recent releases include ‘Nash’, which consistently produces higher yields
and larger seed than the most popular commercial variety, ‘Sierra,’ and ‘Royal,’ which produces higher yields and larger
seed than Sierra in the lower rainfall areas (14-18”) of eastern Washington.
Dry peas have been produced in the Palouse region of Washington and Idaho since the early 1920’s and in Montana and
North Dakota since the late 1980’s. The objectives of the spring pea breeding program are to develop adapted varieties
of green and yellow field peas with increased yield and improved levels of resistance to diseases caused by soil borne
fungal pathogens, foliar fungal pathogens and viruses. We utilize Fusarium wilt race 1 and Aphanomyces root rot
nurseries at the Spillman Research Farm to screen breeding lines and segregating populations for resistance to these
pathogens. We screen for resistance to Pea Seed-borne Mosaic Virus, Bean Leaf Roll Virus, Pea Enation Mosaic Virus and
Powdery Mildew at the Oregon State University Vegetable Research Farm in Corvallis. ‘Hampton,’ a recent release from
the breeding program, is a high yielding spring green pea with resistance to several virus diseases as well as soil-borne
and foliar fungal pathogens.

