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The rhizosphere is a highly active region for both biological and chemical processes and is analogous to the human gut, where
microbial communities play critical roles in transforming nutrients for the health of the host. Plants interact with a host of both soil-
borne diseases and soil-borne beneficial micro-organisms and extensive work across plant systems has documented that plant
genotype interacts with the environment to determine these interactions. Work by our team has found that crop genotype is
related to differences in siderophore activity in wheat rhizosphere and that crop genotype is also related to differences in the ability
for beneficial microbes to protect against soil-borne antagonists in the Medicago rhizosphere. In canola, one of the barriers to
adoption is the variability in its effects on subsequent rotational crops--in some cases canola enhances the yield of following crops
but in other cases it decreases yield. Previous work by our team has documented that wheat and canola share core rhizosphere
microbiome members and that these communities shift through time and under varying canola-wheat rotations. However, it is not
currently known how these effects vary with canola variety or if these effects are consistent across our region. Understanding the
biological and soil nutrient basis of these effects in relation to canola variety across our region will be important for both immediate
recommendations for farmers seeking to incorporate canola into rotations as well as longer term efforts to improve soil health
through the use of oilseed crops.

We plan to sample the microbiome of ongoing variety trials—both the loosely bound rhizosphere, which has been more closely
linked to microbiome function, as well as the tightly bound rhizosphere, which has been found to vary more dramatically across
plant varieties due to genetic differences. We will extract DNA and use 16S and ITS to inform us what bacteria and fungi are present,
and plan to additionally use high-throughput gPCR to assess the abundance of key nutrient cycling genes. We will also conduct
analysis of soil nutrients in the bulk soil to better understand connections between canola varieties, the microbiome, and soil

| woC

Managing Nitrogen for Winter Canola ASHINCION OIS

Pa St

MARISSA PORTER, WILLIAM PAN, WILLIAM SCHILLINGER, ISAAC MADSEN, KAREN SOWERS, AND HAIYING TAO
DEPT. OF CROP AND SOIL SCIENCES, WSU

Currently, the yield-goal method is used to estimate nitrogen (N) rates for canola. In another words, N rate is determined based on
unit N requirements (UNR), which is N requirement for a unit yield. A 12 site-year research study conducted across rainfall zones in
WA found that approximately 7 to 17 lbs N per 100 Ib seed
yield is required for spring canola (UNR=7 to 17). In general, _—
the higher the yield potential, the lower the UNR. When 48 a @ Fall
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spring canola is grown in higher yield potential areas, it
develops more vigorous root systems that allow greater
access to soil nitrogen and water. Since winter canola yield
potential vary substantially across rainfall zones, it is
important that we provide the right UNR for farmers for
winter canola.
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We conducted a N response study on 7 site-years across
rainfall zones of WA and OR in 2016-2018. The treatments 18
included N rates from 0 to 200 Ibs/acre and N application
timing including spring, fall, and split (50% in spring and 50% 36
in fall). A uniform rate of ammonium sulfate was applied for

all treatments. We found that approximately 5 to 7 Ib N per
100 Ib seed vyield is sufficient for winter canola across all Figure 1. The relationship between average seed oil concentration and
timing of N application for the different rainfall zones. Seed oil
concentration marked by different letters above the bars are
significantly different within each rainfall zone.
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rainfall zones (UNR=5 to 7). Notably, however, when soil test N
is higher than 100 ppm in the 6-foot depth, yield response to




