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Research

o DIseases- Blackleg. Recent
outbreaks in Oregon and ldaho.
Collaborating with Lindsey du Toit,
Jim Davis, and Kurt: Schroeder.

o Conducted surveys in 2018












Surveyed 15 locations in Ritzville,
Paha, Odessa, Pomeroy, and
Genesee.

Isolated and plated out and
seguenced cultures



Positive finds of L. maculans In
Odessa, Ritzville, Pomeroy,
Genesee and Paha.

Similar results to last year-
appears to be established In
these areas, although disease
severity Is low.



Leptospharia maculans



Leptospharia biglobosa



Have a collection of over 100
Isolates, to be give to Kurt
Schroeder, who has a student
starting to work on
Leptosphaeria population
genetics



Diagnosis of a seed cabbage
sample from Whitbey Island- sent
by the Washington State Dept. of
Agriculture
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Was not able to isolate or identify
Leptosphaeria, but did find
Botrytis
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Additional Research
with BillrSchrllinger

o Spring wheat after winter
canola or winter wheat-
Reardan (Hal'Johnson)

e Consistent yield drag after WC.

o \Why? Contrary to most
lIiterature.



Additional Research
with BillrSchrllinger

o Difference In Water Use?
o Difference in N?

o Herbicides?

o Residue?

o Pathogens? Root lesion
nematodes- Winter canola a
go0d host for P. neglectus



Loeked at Micrebial
Communities

e Sampling by Jeremy Hansen in
Ritzville, Washtucna and
Manstield

o Sampled rhizosphere of:winter
canola and/ spring wheat

e DId PLFA analysis
e PhD thesis defended in 2018



Looked at Micrebral
Communities

o With Dan Schiatter, did next-
generation sequencing on DNA
from same samples- bacteria
and fungiwith MiSeq



Looked at Micrebral
Communities

o Question- IS there a difference
N the rhizosphere communities
of winter wheat and winter,
canola that would explain this
yield drag?



Bacteria

Location
B nsF
& R-W

Treatment
& fallwc
@ spring WC
@ falww
@ spring.Ww




Bacteria 2

Season 0.07
Location 0.12
Crop 0.04
Season x Crop 0.04
Location x Crop 0.05
Location X Season 0.02

Location x Season x Crop 0.02




1

Location

[T Season

Cro

g_ Pseudo
g__Flavobacteriu
g_ Ped
g_ Dyella
g__ Paenibacillus
g_ Friedmanniella
g__Methylobacterium
g__ Gemmata
__Amycolatopsis
g__Kribbella
g__Pseudonocardia
g__Actinoplanes
g__Sporocytophaga
g__ Opitutus
__Aetherobacter
g__FEllin506
g__Actinomycetospora
g__ Salinibacterium
g__Mesorhizobium
g__Sporosarcina
g__Bacillus
g_ Cryocola
q_ Phycicoccus
g__ Thermomonas
__Aeromicrobium
g__Flavisolibacter
g__Janthinobacterium
qg__ Kaistobacter
g__ Segetibacter
g__ Sphingomonas
g__ Devosia
g__Methylibium
g__Ramlibacter
g__Rhodanobacter
q__ Modestobacter
g_ Mocardioides
g__Geodermatophilus
g__ Mycobacterium
g__Phenylobacterium
g__Bradyrhizobium
q__ Rhodoplanes
g__ Burkholderia
g__Candidatus Koribacter
g__Candidatus Solibacter
g_ DA101
g__ Streptomyces




Location

[T Season

S crop

g Pseudomonas
g__Flavobacterium
g__ Pedobacter
g_ Dyella
g__ Paenibacillus
g_ Friedmanniella
g__Methylobacterium
g__ Gemmata
__Amycolatopsis
g__Kribbella
g__Pseudonocardia
g__Actinoplanes
g__Sporocytophaga
g__ Opitutus
__Aetherobacter
g__FEllin506
g__Actinomycetospora
g__ Salinibacterium
g__Mesorhizobium
g__Sporosarcina
g__Bacillus
g_ Cryocola
q_ Phycicoccus
g__ Thermomonas
g__Aeromicrobium
lavisolibacter
igobacterium

g__ Sphingomonas
g__ Devosia
g__Methylibium
g__Ramlibacter
g__Rhodanobacter
q__ Modestobacter
g_ Mocardioides
g__Geodermatophilus
g__ Mycobacterium
g__Phenylobacterium
g__Bradyrhizobium
q__ Rhodoplanes

g__ Burkholderia

g__ Streptomyces

2 Crop
WC
WY



Was a strong seasonal

InHluence on wheat

o Fall- mostly Actinebacteria and
Acldobacteria- oligetropns,
Sslew grewing, survived the hot,
dry, summer

* SPriNg- copiotrophns-
RPSeudomonas, Oxalebacteria,
Flavebacteria, Sphingoebacteria



Location
B rsF
& R-W

Treatment

® fallwc
® spring WC
& fallww
@ spring.Ww




Fungi

Season
Location

Crop

Season x Crop
Location x Crop

Location X Season

Location x Season x Crop

r2

0.05

0.15

0.038

0.014

0.05

0.015

0.015




Fungal Communities

o Found 936 OTUS or SpPEeCIes

o |Large overiap between canola
and wheat fungil

o However, many. cereal
pathegens consistently higher
N winter wheat



Fungal Communities

e [lhanatephorus cucumerinum
(Rhizoctonia soelani)

o Ceratobasidium (could be R.
cerealis)

e SNOW molds- Typhula
o Microdochium



Location I Location

Season 10 . MNSF

Crop .

g__ Kochiomyces

g_ Podospora

g__Ceratobasidium 6 Season

g__Devriesia fall

g__Cystofilobasidium )
Leucoagarlcus spring

g_
g Typhula _ Crop

g__ Guehnmyces I
g__Humicola 0 .‘u"u"‘u"'u'
g__Apodus

g_ Geomyces

g__Udeniomyces

g__ Panaeolus

g__Peziza

g__Spiromastix

g__Amium

g__Fusarium

g_ Preussia

g__Tetracladium

g__Rhodotorula

g__Tilletia

g Athella

g Thanate QL
adium

g Trlchuthecmm
Mnrtlerella

g__Ulocladium
Trlchuderm

g===Tadophialophora
g__Flasticomyces
g__Phaeococcomyces
__Alternaria
g__Epicoccum

g__ Selenophoma
g__Cistella

g_ Glarea
g__Sclerostagonospora
g__Coprinellus

g__ Rhizophlyctis
g__OQidiodendron
g__Chaetomidium
__Acremonium
g__Bagliettoa
g__Macroventuria

g__ Pseudogymnoascus
g__Mycosphaerella
g__Coniochaeta
g__Lecythophora
g__Knufia

g_| Cadophnra

q_ Mlcrudnc I




Chytrids higher
on canola roots.
hese are
primitive fungi,
no report of
pathogens

on canola roots




Conclusions

» SO far, nNoe “smoking gun™ of a
bacteria or fungus that could
e responsible for yield drag

e Canola and wheat share a large
group offcommaon bacteria and
fungiin the soll



Publications

e Schlatter, D. C., Hansen, J. C., Schillinger, W.
F., Sullivan, T. S. and Paulitz, T. C. 2019.
Common and unigue microbial rhizosphere
communities in wheat and canola in semiarid
Mediterranean environments. Soil Biology
and Biochemistry: in revision.

e Hansen, J. C., Schillinger, W. k., Sullivan, T. S.
and Paulitz, T. C. 2018. Soil microbial
community response with canola introduced

Into a long-term monoculture wheat rotation.
Applied Soil Ecology. 130:185-193.



Publications

o Schillinger, W.F., and T.C. Paulitz. 2018.
Canola versus wheat rotation effects on

subsequent wheat yield. Field Crops
Research 223:26-32.

« Hansen, J. C., Schillinger, W. F,, Sullivan, T. S.
and Paulitz, T. C. 2019. Soil Microbial
Biomass and Fungi Reduced with Canola
Introduced into Long-Term Monoculture
Wheat Rotations. Frontiers in Microbiology:
submitted



Products

e Fact Sheet/Grower Handout on
Blackleg

e Will do a PNW Extension Bulletin
In 2019



May 2016

Blackleg in Canola and other Crucifers
What You Need to Know

THE FACTS:

¥ The WEDA Crucifer Quarantine now includes zll counties of eastern Wa

#* Blackleg has been confirmed in northeast OR grower figlds and at the Pendleton ressarch
station

¥ Lesions have besn observed in 1D canola and rapesesd fields; the disease has been described
as “‘common’ but not severs

= EBlackleg has been confirmed in Garfield Co. based on & few infected leaves of wolunteer from
the 2045 canaolz crop

WHEN BUYING SEED:
¥ Buy ONLY tested and certified blackleg-free seed
¥ Look for the green WD tag on each seed bag indicating Crucifier Quarantine compliance
(including cover crop mixtures)
¥ sk your s2ed rep for varieties with MR {moderately resistant) or R {resistant) blackleg rating
* apply seed tregtment (most companies already do but double check that)

AFTER EMERGENCE:
¥ Scout fields for any lesions on leaves and/or cankers on stems (s2e back for photos)
* Continue to monitor fields throughout the growing season

SCOUTING PROTOCOL to avoid spreading blackleg
¥ Wear rubber boots
# whan finished scouting/zampling a field, scrape and wash off any soil adhering to boots
# spray boots with 70% alcohol (isopropy aloohol works well)
# memove boots and wear clean shoes until reaching the next field

IF BLACKLEG 15 OBSERVED |current crop or past crop residus)
* Plzce fresh leaves and/or stems in a ziploc bag. If they are wet, blot them dry on & paper
towel.
# hazil {preferably overnight| or defiver samples to the WL Plant Ciagnostic Clinic, Ul or Q5U
Plant Pathology departments {see contact info on next page)
* Follow recommendations for applying fungicide oMLY if blackieg is confirmed and 2t or
above threshold levels

HARVEST and TRANSPORTATION
* Make sure combineg is et properly to reduce as much seed loss 35 possible
¥ Tarp trucks and s=al up rear gates and belly dumps before delivery

OTHER KEY RECOMMENDATIONS
¥ Control Brassica/crucifer voluntesrs and weeds in fields and field borders
¥ Rotate canola and other brassicas; grow no more than once every 3 years on the same field
¥ Learn how to identify blackleg symiptoms; be vigilant in scouting fialds

University of idaho contact:
Kurt Schroeder

PSES Degt, Az SciBldgRim 242
Moscow, D B3E44
208-885-5020

Oregon State University contact:

Don Wysocki
509-278-4306 | 541-969-2014

Send samples to:

Robert Cating.

05U Extension Plant Patholegy Lab, HAREC
2121 Soquth 15t Street

Hermiston, 3R 97838

hay 2006

WU contacts:

Tim Paulitz

UsSDa-ARS

Room 363 Johnsaon Hall
Pullman, WA 53164-5430
50r3-335-7077 | 309-592-5401

Rachel Bomberger

‘WEU Plant Pest Diagnastic Clinic
315 Johnzon Hall

Pullmar, Wa 59154-5430
509-335-0519

s
stem canker, with pynidia within
the @nker




EXtension

e Presented talks on diseases
ofollseeds at workshop in
Colfax in Feb. 2018



Future Work

o« PNW extension publication on
black leg

o New project with Bill'Schillinger on
canolayield drag at Ritzville.
©bserving a similar phenemenon
as Reardan

o Opportunity te do microebial
community. work and sequencing
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