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analysis indicate that fungal groups of the soil microbial community in WC were suppressed. In particular, mycorrhizal
fungi (MF) were significantly suppressed in WC compared to WW in 4 of the 5 CY for CS1and CS2 demonstrating carry
over to the subsequent SW crop (Fig. 1B). Preliminary data from this work suggest the preceding canola crop may have
suppressed MF associations with the subsequent SW crop, which could explain the reduction in the observed SW yields.
This study will provide research-based information of the influence brassica crops have on soil microbial health and crop
yields to growers, scientists, and industry personnel.

Figure 1. A) Difference in soil microbial enzyme activity in WC and WW treatments as determined by β-Glucosidase. B) Difference in biomarker
indicators for soil mycorrhizal fungi in WC and WW treatments as determined by PLFA. Cropping sequence (CS) 1 represents data from the initial
canola and wheat plots in the first year. CS2 represents data from the SW treatment following the WC and WW treatments. Different letters
indicate significance @p<0.05.

Manipulating the AT-hook Motif Nuclear Localized (AHL) Gene
Family for Bigger Seeds with Improved Stand Establishment
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In low rainfall dryland-cropping areas of eastern Washington, stand establishment can have a major impact on yields of
camelina and canola. During dry years these seeds need to be planted in deep furrows so that the developing seedling
has access to water in the soil. One approach to facilitate stand establishment is to develop varieties with larger seeds and
longer hypocotyls as seedlings while maintaining normal stature as adults. Few mechanisms, however, have been
identified that uncouple adult stature from seedling height. The Neff lab has identified an approach to improve stand
establishment by uncoupling seedling and adult phenotypes through the manipulation of members of the AHL family.
When these genes are over-expressed, the result is seedlings with shorter hypocotyls. When the activity of multiple genes
is disrupted, the result is seedlings with taller hypocotyls, demonstrating that these genes control seedling height in a
redundant manner. In the Brassica Arabidopsis thaliana, we have identified a unique allele (sob3-6) for one of these
genes, SOB3/AHL29, that over-expresses a protein with a disrupted DNA-binding domain and a normal protein/protein
interaction domain. In Arabidopsis, this mutation confers normal adult plants that produce larger seeds and seedlings
with hypocotyl stems that can be more than twice as long as the wild type. The goal of this project is to enhance camelina
and canola seedling emergence when they are planted deeply in low-rainfall dryland-cropping regions (generally less
than 12”/year) or in wheat stubble. This can be achieved by manipulating AHL gene family members to develop varieties
that have long hypocotyls as seedlings yet maintain normal growth characteristics as adult. The current aims for this
project are: 1) Analyze seed size of AHL mutations in Arabidopsis; 2) Identify, clone and characterize AHL gene family
members from camelina and canola; 3) Generate transgenic camelina and canola expressing AHL genes; 4) Use CRISPR/
Cas9-based genome editing to modify AHL genes; 5) Characterize seedling morphology in canola varieties previously
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used in stand establishment studies. During this
funding period, the Neff Lab has used a
combination of molecular, genetic, biochemical,
and biotechnological approaches to understand
the role of AHL genes in plant growth and
development. Our primary goal has been to
characterize AHL genes from Arabidopsis and
camelina, while also establishing a canola
transformation system. The picture is of Pushpa
Koirala using tissue culture to generate transgenic
c a n ol a
u si n g
Agro bac terium - me d i a te d
transformation as a part of her Ph.D. training. We
have used the camelina draft genome sequence to
identify 81 camelina AHL genes, eight of which
have been cloned. We have transformed camelina and Arabidopsis with some of these camelina genes. We have also
generated putative transgenic canola, though these still need to be verified. Using Arabidopsis AHL mutants, we have
now demonstrated that the long hypocotyl seedling phenotypes are regulated by plant hormones including the auxins
and brassinosteroids. This work is part of David Favero’s Ph.D. dissertation. The auxin-related work has been accepted for
publication: Favero, D.S., C.N. Jacques, A. Iwase, K.N. Le, J. Zhao, K. Sugimoto, and M.M. Neff. 2016. SUPPRESSOR OF
PHYTOCHROME B4-#3 Represses Genes Associated with Auxin Signaling to Modulate Hypocotyl Growth in Arabidopsis
thaliana. Plant Physiology (accepted).
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Winter canola is considered the most promising, domestically-produced oilseed feedstock for the biodiesel industry and
for diversifying wheat based cropping systems in the inland Pacific Northwest (PNW). Winter canola field experiments
conducted in east-central Washington were completely destroyed, and commercial fields were damaged, over several
years by large flocks of horned larks (Eremophilia alperestis L.) that ate the cotyledon leaves of pre-emerged and newlyemerged seedlings (Fig. 1). Horned larks are permanent year-round residents of the PNW. Through the years, several
measures were attempted to control horned lark damage in newly-planted winter canola fields. These were:
(i)

A loud propane-powered noise cannon (such as that used in fruit orchards) was placed inside the plot area and
set to explode at one-to five-minute intervals. Explosions initially caused the birds to take flight, but they soon
returned to feeding. Horned larks soon became accustomed to the cannon booms, after which they fluttered
briefly about a meter off the ground before resuming feeding.

(ii)

Bird netting such as used to protect cherry trees was spread on the surface a 0.5-acre irrigated winter canola
experiment the day after planting. Segments of netting were connected with plastic ties. Horned larks wedged
themselves underneath the netting in small gaps where netting segments were attached and travelled under
the netting to eat pre-emerged cotyledon leaves. Several dozen horned larks died after becoming trapped in
the netting. The sight of dead horned larks did nothing to deter their companions. Essentially all canola
seedlings in the experiment were destroyed.

(iii) Concurrent with placing bird netting on the soil surface, a life-size great horned owl replica was mounted on a
5-ft-tall perch in the plot area two days after planting. This appeared to have little to no effect on deterring
horned larks.

