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Weather

Month Rainfall Temperatur

Inches F

May i 5 64

June 2.19 79

July 2.71 81

August 6.06 75

e s Septembier



nd very late




Annual Clubroot Survey data of Cavalier County

Fields of Clubroot in Cavalier County with galls found on canola roots-2013-2021
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Soil pH-Map of North Dakota-2020
Soil pH

4 -6.61 Fields with Acidic pH
6.6- 7.2- Neutral pH
> 7.2 Basic pH

Note: Clubroot Pathogen
Plasmodiophordrassicae
prefers acidic soils can be found
in_ Neutral pHtoo.

e 4-6.6 6.6 -7 e >7

1%

Drs. Chapara, Liu, Prochaska, Kalil, Jingweli, Shi, D
Rio, Teboh, Chirumamilla, Knodel and Honggang




Plasmodiophorabrassicaaesting spores

found in soil samples that were collected from various counties in 2020 surv

JLA Take home message

. U 26 Counties out of 44 Counties scoute
2020 Clubroot Survey in North Dakota = |, c resting spores of clubroot

Note:

Fields with visible
galls symptoms on
Canola roots were
found only in
Cavalier County out
of the 44 Counties
surveyed in the year
2020

Spores in Soil per Gram

e 0 1-80,000 e > 80,001

pathogen

u > 80,000 spores/g will start showing
symptoms under field conditions if the
soil has acidic pH and on planting
susceptible canola variety

U Presence of resti
disease

Measures to be followed on finding

resting spores/g of solil in a field by

molecular assays:

U Practice 4year crop rotation

U Use clubroot resistant variety

U Practice ndill

U Sanitize tillage Equipment,
PlantersSwathersCombines etc.

Drs. Chapara, Liu, Prochaska, Kalil, Jingwei, Shi, D
Rio, Teboh, Chirumamilla, Knodel and Honggang




2021-Ongoing State wide Clubroot
survey

ATravis Prochaska, NCREC : 10 Counties

AAudrey Kalil, WREC: 10 Counties

ADante Marino (Grad Student from
AMy self did : 14 Counties

ABASF (Richard Johnson): 16 Samples

ASt Paul, MN (Chris Mann, Frog town Farm, Saskatchewan
Ministry of Agriculture): Samples are on the way



Results obtained so far of the soll
samples-2021

Sample ID N W County Grower Ph spores
BASP1 - - 48.5440¢ -101.534227 Renville 6.03 0
BASFO2 14- 48.7990¢ -100.715108 Bottineau 6.81 0
BASFO3 - - 48.3030¢ -100.324536  McHenry 6.99 0
BASF4 8- 48.6135¢ -102.082792 Ward 5.47 0
BASFOS - - 47.9643¢ -101.805193 Ward 6.32 0
BASFO6 2- 48.4482¢ -103.728869  Williams 5.2 0




County # of fields with spores/total surveyed Resting spore range
Cass 3/10 1200-1800

Barnes 1/20 2600

Ransom 0/20 0

Lamoure 1/20 300

Richland 7/20 300-8200

Sargent 14/20 300-33.5million
Dickey 13/20 600-11.7million
Mcintosh 7/20 400-58K

Logan 7120 400-600

Stutsman 13/20 1000-248K

Kidder 8/20 500-5931100
Emmons 3/20 600-1400

Burleigh 11/20 1100-75.9millions
Morton 10/20 500-12.4489millions
Grant 2/20 700-3300

Sioux 3/20 500-700

Sampl es

c ol

ected by Mr
Molecular testing done by Drs. Gongjun Shi and Liu
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Clubroot Management

Studies

ABio-safe product
evaluation on
clubroot

ANon-Traditional
Products study

ALime with and
without Non- =gl
traditional ProductsS S




Plot Size: 10 x 5t

Cultivar: L233P
Planting Date: Junel0th
Evaluated in First week of
August




Clubroot TrialActivities




Evaluation of Bio-safe Products to Manage
Clubroot

Clubroot
Incidence DSI (0-

Treatments (%) 100)
Non-treated Check 91 89
SANIDATE+OXIPHOS+TERRAGROW 10 8
GUARDA+OHIPHOS+TERRAGROW 27 23
RANMAN 22 20
EXTRACT 37 35
Mean 37 35
CV% 75 81
LSD 43 44

p-Value (0.05) 0.013* 0.014*




Non-traditional Treatments to Manage Clubroot

Clubroot

Treatments

Incidence (%)

Disease severity Index (0-100) Yield (bu/a)

Ranman 20 fl. oz/a 87 82 23
OR-079-B 4 pts/a 95 95 12
OR 009-A 4 pts/a 86 84 20
OR-369-A 4 pts/a 92 88 17
Untreated 92 90 12
OR-079-B 4 pts/a+OR-329-H 2.8 fl. oz/a 94 89 16
Mean 91 87 16

CV (%) 12 17 47

LSD NS NS NS

p- Value (0.05) NS NS NS

Canola Cultivar: L233P




Evaluation of Non-Traditional Products
with and without lime - Results

cv. L233P Beet lime@ 10t/a

Treatments Rate CR DI
- Ranman+ORO 20 fl 0z+2 pt/A 22.5
P-value ORO Zero CHK 60
Bloc 0.0006 ORO79 TWO 2 pt/A 44
Main Plot (Lime vs without Lime) : ORO79 FOUR 4 pt/A 46
Main Plot*Bloc ORO79 EIGHT 8 pt/A 35
Sub Plots ORO09 4 pt/A 30
Main Plot*Sub Plot Mean 40
CV% 62
LSD(0.05) 14
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Evaluation of non-traditional products with and without Lime
on Clubroot of Canola

Non-Traditional Products

E % Incidence mDSI (0-3)



pH Changesobserved inLime applied and nonapplied treatments
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Pathotypes of
P. brassican
North Dakota

Virginia
Peppergrass or
Field
Pennycress?

Wild Mustard




Clubroot on Canola - Pathotype designations of Plasmodijphora brassicae from
North Dakota

Common Clubroot Pathotypes: 2,3,5,6 and 8
(Williams et al. 1966) - 4 differentials can separate 16
pathotypes (PA is Variant of P3)

Some et al. 1996: P1, P2, P3,P4 and P5
(3 differentials, 5 pathotypes)

Over 35 Pathotypes were ldentified in Canada so far as per Canadian Clubroot Differentials {CCD} set;

Uses 13 brassica hosts.
Pathotypes are designated as:

3A,2B,5C,3D,8E,2F,5G,3H,51,8J,5K,5L,6M,8N,30,8P and 5X

x Red font pathotypes are variants that resulted in resistance breakdown in canola CR Cultivars

Strelkov et al. 2020

European Clubroot Differential (ECD) i 15 Differentials can differentiate 35 pathotypes (16/15/15)
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Some et al. (1996)

Williams (1966)

Strelkov et al. (2018)

P3 8 8
P3 2 2
P2 8 8
P3 8 8
P3 8 8
P3 8 8
P3 8 8D
P3 3 3B
P2 3 3D (Mutant)
P3 8 8A
P3 8 8A
P2 3 3H
P3 3 3E
P3 8 8A
P3 8 8A

Strelkov S., V. Manoli and V.
Chapara 2021



Pathotypes of ND

Pathotypes 3E & 8H have only been reported from ND
We found the firspathotypeable to overcome first
generation CResistance

Pathotype3D (sample YCRL); this is the 2nd most
common resistance breakipgthotypeon the Canadian
Prairies

PathotypeC has only been found in MB and ND
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ivar screening
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