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The objective of this research is to determine whether specific microbiological benefits to wheat
occur in cropping systems that include canola and mustard compared to wheat-fallow.

The background and preliminary data for this proposal were presented at the Pendleton
and Moro Field days to educate producers and the public on the plant-microbe interactions,
decomposition and microbial nutrient cycling as a source of plant available phosphorous,
carbon, nitrogen and sulfur.

As part of our on-going research, we identified that canola and B. carinata oilseeds do not
improve soil aggregation compared winter and spring cereals (wheat, barley, triticale) in
the low precipitation zone (11.8 inch mean annual precipitation) after a single crop year.

Results:

An experiment to determine whether oilseed cropping provides a benefit wheat was
completed in a growth chamber study to control environmental conditions of light,
temperature and humidity. The potting experiment used soil collected from a larger-scale
cropping system study to take advantage of field-relevant, plant-driven changes to the soil
microbiology resulting from oilseed and wheat cropping. Wheat was planted in pots with
soil collected after harvest of winter wheat, B. carinata (Ethiopian mustard), B. napus
(canola) or the fallow period following the three crops. In general, the aboveground wheat
biomass after 5 weeks growth was significantly greater for plants grown in soil from
oilseed plots rather than wheat plots, regardless of whether the soils were collected after
crop harvest or the fallow period following harvest. The field soils varied in the amount of
inorganic nitrogen; however, the growth benefit to wheat was not attributable to
differences in nitrogen for all comparisons. Currently, we are repeating the growth
chamber study to validate the results and will include analyses of the nutrient cycling
capacity of the soils, the soil nutrient contents (nitrogen, carbon, phosphorous, sulfur) in
addition to identification and contrast of the fungal and bacterial communities of the wheat
root-associated soil. The community sequencing will be completed in December. The
community information will reveal if and which microbial populations or mechanisms (i.e.
disease suppression, enhanced nutrient cycling) in the oilseed soils benefit wheat.

Local testimonies indicate improved soil structure following canola; however, in the tested
environment, we were unable to detect significant or reproducible differences in the
amount of water stable aggregates. Enhanced soil aggregation can improve water
percolation, water holding capacity, and reduce energy requirements for tillage and reduce
wind/water erosion.

Publications: Williams, ].D., Reardon, C.L., Wuest, S.B., and D.S. Long. Soil wet aggregate
stability of different crops in the dryland Pacific Northwest. Submitted to Soil Science Society
of America Journal. August 2017.
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