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Black RotRot
•Systemic bacterial 
disease caused by 
Xanthomonas campestris 
pv campestris

•Most important bacterial 
disease of vegetable 
brassicas worldwide

•Difficult to control

•V. little resistance in B. 
oleracea
•Quantitative resistance to races 1 & 4 in B. rapa B162



Markers for resistance

B162 (Resistant) x R-o-18 (susceptible)

F2 population

Resistance tests
Marker screening/mapping 

(SSR & AFLP)



E12M47_137r 0.0
E11M59_232b 10.4

E33M47_83r 14.8
E12M47_7>330r 24.6

E35M62_250r 26.4
E11M59_178r 27.6
E12M47_231b 30.1
E12M59_108b
E33M48_222b
E37M59_103b
E37M59_106b

31.9

E33M47_195r 32.2
E33M47_225r 32.8
E37M59_136r
E12M59_136r
E37M59_132r

33.7

E37M59_183b 34.7
E12M47_230r 34.9
E12M47_183r 37.1
E12M48_144b 43.3
E33M47_176r
E11M50_204r 45.9

XccR
4i-2

E40M47_325b 0.0
E12M48_170b 10.3
E12M48_171r
E12M48_164r 15.7
E11M50_280b 20.5
E12M61_208b 28.5
E12M61_215b 33.7
E11M50_137b 41.9
E35M47_108b 44.0
E12M59_220r 47.4
E35M62_123b 49.4
E33M62_288b 51.6
E40M47_115r 52.0

E12M61_6>330b 52.7
E12M59_104b 53.3

E12M59_2>330r 53.4
E12M47_176b 53.9

E12M47_4>330b 54.5
E11M59_330b
E11M59_114b
E33M47_103b

54.6

E12M61_290b
E12M59_221b 54.7
E11M59_265b 55.8
E33M62_68b 58.8
E11M59_93b 60.3

E11M59_280b 67.5

X
ccR

1d-1
X
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XccR
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2 components scored:
• disease score
• % positive infection 
points

• 2 QTL for Race 1 
resistance
• 3 QTL for Race 4 
resistance
• QTL cluster on LG 6

QTL analysis for Black rot resistance
B. Rapa F2 linkage map
10 LG, 663 cM



New Project – BBSRC/DFID Sustainable Agriculture 
Research for International Development (SARID)

“Accelerated breeding of black rot resistant brassicas 
for the benefit of east African smallholders”

•Characterisation of the major components of  resistance. 
•Fine-scale mapping to identify closely linked markers and candidate 
genes.
•Cloning of candidate genes and transformation into B. oleracea.
•Assess the broad spectrum potential of the B. rapa resistance against 
a range of Xcc isolates.
•Survey allelic variation for resistance loci using Brassica DFFS.
•Identification of Xcc resistant pre-breeding lines for use in East Africa.

Objectives
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