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Patogenen




' To manage Plasmodiophora brassicae in field crop
of oilseed rape is one of the greatest challenges f
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g{%KlumprotSjuka hittad igen....
2014
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Root cortex infection

Aniline blue stained resting
spores and secondary

plasmodia in host tissue

Resting

_~  spores
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Secondary plasmodia T

Secondary plasmodia in
chinese cabbage: Aniline
blue stained in host tissue.
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Arne Schwelm; Modified from Kageyama and Asano (2009) J Plant Growth Regulation 28: 203-211

Life cycle of Plasmodiophora

In soil

Primary
@ zoospores

brassicae

Root hair infection

Primary plasmodia

Zoosporangia in

7o

oosporangia

root hairs of
infected callus

Secondary zoospores
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Framgangsfaktorer for infektion

pH
-Infektion upptrader huvudsakligen nar pH<7.0

Markfukt
-zoosporerna ar beroende av markvatten for sin rorelse

Jordtemperatur
-Optimum mellan 20 och 22°C

En kombination av vilsporer, unga vardvaxtrotter, lagt pH,
fuktig och varm vaderlek ger infektion
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Overlevnadsstrategi

P. Brassicae ar beroende av forflyttning av smittat material
for langvaga spridning, tex jord, infekterade kalplantor

Svag langdistansspridning kompenseras av en hog
reproduktionsformaga. 1 g infekterad rotvavnad innehaller
minst 1-2 x 108 sporer. Svulstvikt ca 20 g.

En generation (sex veckor) ger en uppforokningsfaktor pa
100 000.
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Lang overlevnad

Vilsporerna kan 6verleva minst 17 ar (Wallenhammar, 1996)
Halveringstid 3,6 ar

Strukturen hos vilsporernas cellvaggar unik
Kitin 25,1 % -
Protein 33,6 %
Fetter 17,5 %
Kolhydrater 2,5 %
Cellulosa ej detekterbar Foto: A. Schwelm
(Moxham och Buczacki, 1983)
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Historiska avtryck




?’L May turnip Brassica rapa ssp rapa
LU

Gransrova,
Varmland

Malselvnepe,
Lofoten Norway
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”Odlingsjordar, i vilka den for flertalet rov-
och kélrotsslag synnerligen
forddrvbringande klumprotsjukans
smittimne inndstlat sig, forokats, spritts
och satt sig fast, dro nog, tyvirr inte alltfor
ovanliga i vart land”

P.A. Olsson, 1939




Vaxtféljd
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o potsjuka/blev en viktig sjukdom

OHE g__axterna

l.bérjan av 1980-talet &uraffades
kraftiga angrepp . Odl|n§<vart 4:e ar

norm ‘
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Disease incidence of clubroot in spring oilseed rape crops
in the county of Orebro 1984-1999. Average hectarage 4000.

Percentage of plants showing
infection

1-10 11- 21-  41- Total
20 40 100

e 547 125 31 24 55 782

in the
class

et 70 16
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Wallenhammar, 1996
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Year of bio-assay

No. of oilseed crops in the field during
the period 1969-85
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Bordighetsforsoken

Skane (1957)
1.Korn
2.Varraps'

3. Hostvete
4.Sockerbetor

1 Vitsenap1958-1982

Mellansverige (1969)
1. Korn

2. Havre

3. Varraps

. HOstvete

. Havre

. HOstvete
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Bordighetsforsoken anlagda 1957- forekomst av P. brassicae i

jord (DNA fg/g jord). Korn, v-oljevaxt, h-vete, s-betor.

Ar  |M-1 M-2 M-47\ M5 |M-6 R94 \
Fjadringslov | Orup C")t]fa \ Uﬁgla?p Ekebo /Bjertorp\
2011 ( e.d 80 | | 5||/ea 37| (2013)
2007 |\ _e.d/ 635 137 | || 338 1432 251
2003 e.d 17300 | 1200 | || 1370 25800 5
1999 e.a 86350 | | 9 ||3363 23900| \ 20/
1995 e.a 5 | | e 5 5210 6.d
1991 e.a 8600 \ g/d | \372 1110 e.d
1987 e.a e.d e.d e.d 7 e.d
1983 e.a e.d e.d e.d e.d e.d
1979 e.a e.d e.d e.d e.d e.d
1975 e.a e.d e.d e.d e.d e.d
1971 e.a e.d e.d e.d e.d e.d

e.d: ej detekterat e.a: ej analyserat e.a*




Odlingsteknik




Forandrad odlingsteknink
v’ Kvavegodselmedel

v'Radavstand

v'Hantering av spillraps
v'Halmeldning
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Stoppa spridningen




copies per g
of soil

Number of
samples

% of all fields

50 000- 325 000

>325 000
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Soil analyses from 59 fields intended for field
experiments July 2014

No copies per <1300 1300-50 000 50000-325000 |=325000
g of soil
33 16 5 2 3

Number of
samples

% of all fields 56 27 9 3 5

Source: Albin Gunnarsson, Swedish Seed and Oilseed Growers
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® Hotsy Model 1260 55 Portable Pressure Washer
o 4.5 GPM at 3000 PSI
© 16 HP Vanguard gas engine/electric start
© 389,600 BTU diesel-fired burner

o Adi

e < .
» Mobile Sanitatior ®nit Features
P

© High pressure detergent valve
© Wire-reinforced pressure hoses and reel
22,4 and 7 foot trigger gun wands

® Steam plumbing, wand, hose and reel

® 600 gallon water tank

owmmmmm“ thyl
 Fabricated steel tie do
®  8x16 foot enclosed tandem
12,000 pound GVW
o Urethane foam insulation
© 115V, 1200 watt wall-mounted heat
®  Accessories
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5 million spores per g of soil
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