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Pathogenesis division of black rot bacteria of Chinese cabbage
in Shaanxi central productive area
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Abstract: [Objective] The study clarified the pathogenesis division of black rot bacteria of Chinese
cabbage(Brassica campestris L. ssp penkinsis ) in Shaanxi Province, which will serve as a basis in breeding
and indentification of Chinese cabbage and a gist in overall arrangement of various Chinese cabbages culti-
vars in Shaanxi Province to restrain black rot. [Method) The representative leaves infected by black rot
(Xanthomonas cam pestris pv. campestris (Pam. ) Dowson) were first collected in central Chinese cabbage
fields of shaanxi province, then the bacteria were separated, purified and classified with its morphologic
characteristics and Koch’postulates physiological target. Then 35 representative bacterium strains were ob-
tained and used in cross inoculation and identification with seven different resistance Chinese cabbages.
[Result] Based on the response consistency with different hosts,the 35 strains were divided into 6 patho-
genic types,with different infection characteristics,for instance, Type [l had the strongest infection capaci-

ty and type [[ was the typical pathogenic strain. There were special infection capacity and wide response di-
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versity among different hosts with [ , IV and V strains,and there was similar infection capacity between [

and V. However,type VI was obviously distinguished from other bacteria strains in infection capacity. It

was also found that the infection capacity of them was positively related to hydrolysis capacity of amylum

and degree of glutin fluidifying. The ocuurences of the 6 kinds of pathogenesis were obviously different in

Chinese cabbage in central productive area in Shaanxi Province. The strain | and V occurred in four main

Chinese cabbage production fields in Shaanxi province,and strain | was the predominant bacteria there.

[Conclusion] Therefore,it indicates that the black rot bacteria of Chinese cabbage have wide pathogenesis

division and the predominant bacteria is strain | in Shaanxi Province.
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Table 1 Place where the pathogenic isolate of Chinese cabbage black rot collected

W RS i SR 4 b i LS

Strain Place of the sample collected Host
JY-2 %P 3% 77 X Jingyang Productive area F 41 78 Fengkang 78
J1Y-6 % BHAC P Jingyang Peasant household ZH 2 5 Qinbai No 2
1Y-7 A4 P Jingyang Peasant household FEHi 78 Fengkang 78
JY-8 A4 Jingyang Peasant household 19 3 %5 Lubai No 3
JY-12 V2 PR 5% B b Jingyang vegetables base 05 4% 45 05 za 45
JY-13 B BH 377 X Jingyang Chinese cabbage Productive area 05 4% 45 05 za 45
JY-15 %P 3272 X Jingyang Chinese cabbage Productive area 05 4% 41 05 za 41
1Y-23 Y BH#R 323 Jingyang vegetables base 05 2% 16 05 za 16
JY-37 V2 PR 32 B b Jingyang vegetables base 06 4% 62 06 za 62
WN-1 JE B 327 IX. Weinan Chinese cabbage Productive area 06 4% 42 06 za 42

WN-9 JH A S Weinan Peasant household

ZH 2 5 Qinbai No 2
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Strain Place of the sample collected Host
WN-11 TH 55 5% HHh Weinan vegetables base 05 4% 57 05 za 57
WN-12 JH M 4 ) Weinan Peasant household 05 4% 42 05 za 42
WN-13 TH M 5 S KE M Weinan vegetables base 05 2% 40 05 za 40
WN-17 VH F 4 ' Weinan Peasant household 05 4% 63 05 za 63
WN-21 VH M 3 S8 Sk Hb Weinan vegetables base 05 4% 44 05 za 44
LT-2 IIfii i 14 3£ 77 X, Lintong Chinese cabbage Productive area #14 2 5 Qinbai No 2
LT-7 IIfii % 11 3% 77 IX. Lintong Chinese cabbage Productive area F 4t 78 Fengkang 78
LT-10 i ¥ 1 3% 7= X Lintong Chinese cabbage Productive area FPt 78 Fengkang 78
LT-11 Ifi % 4% ;7 Lintong Peasant household F 4t 78 Fengkang 78
LT-17 Ifi % 4 ' Lintong Peasant household L 78 Fengkang 78
LT-19 Ifi % 4¢ ' Lintong Peasant household .11 3 5 Lubai No 3
YL-1 i SR WF9E B Vegetables research institute Bk i Shangiubai
YL-3 B 9T T Vegetables research institute 06546
YL-5 Mt K i SE K Hh Hangtian vegetables base 05 4% 57 05 za 57
YL-6 1% 3 K H Yangling Xintiandi Bk i1 Shangiubai
YL-8 Fi K5 S He#h Hangtian vegetables base 06 4% 121 06 za 121
YIL-11 i RS2 5L Hh Hangtian vegetables base 45 1 %5 Jinguan No 1
YL-12 Mt K #iS2 fiH Hangtian vegetables base 05 4% 3 05 za 3
YL-13 A% H K Yangling Xintiandi Bk 1 Shangiubai
YL-14 B 9T T Vegetables research institute 0651492
YL-17 Mt RS2 KL Hh Hangtian vegetables base 06 4% 2 06 za 2
YL-22 i EAFIE T Vegetables research institute 0650962
YL-23 ¥ 4 ' Yangling Peasant household Z M 2 % Qinbai No 2
Y1.-28 v 4e )7 Yangling Peasant household #1142 %5 Qinbai No 2
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Table 2 Response of 35 black rot bacteria strains in 7 Chinese cabbage hosts

Mkl Variety JY-2 JY6  JY-7 JY-8 JY-12 JY-13 JY-15 JY-23 JY-37 WN-1 WN9 WN-11
# 1 2 2 Qinbai No 2 HR HR HR HR HR R HR HR HR HR HR HR
05 2% 67 05 za 67 HR R HR R HR R R HR HR HR R HR
%4 3 % Qinbai No 3 HR T R R HR T T HR HR HR T R
BBk 4 Shanqgiubai R R HR R R R R R R R R HR
05 2% 42 05 za 42 T T R T R T T T T T
0651112 HS HS S S HS HS HS HS HS HS HS S
05 %% 39 05 za 39 S T HS T S T T S S S T HS
M Bl Variety WN-12 WN-13 WN-17 WN-21 LT2 LT7 LTl10 LT11 LT17 LT-19 YL1  YL-3
#1922 Qinbai No 2 HR HR R HR HR R R HR HR R HR R
05 %% 67 05 za 67 HR R R HR HR R R HR HR R HR R
%4 3% Qinbai No 3 HR R HR HR R HR T HR HR HR R T
Ak i1 Shanqiubai R R HR R HR HR R R R HR HR R
05 2% 42 05 za 42 T R HR T HR R T T HR R
0651112 HS S T HS S T HS HS HS T S HS
05 %% 39 05 za 39 S T HS S HS HS T S S HS HS T
# K Variety YL-5 YL6 YL-8 YL11 YL12 YL-13 YL-14 YL-17 YL-22 YL-23 YL-28
719 2 2 Qinbai No 2 HR R HR HR HR HR R HR HR R HR
05 %% 67 05 za 67 R R R R HR HR R HR R R R
%1 35 Qinbai No 3 T T R R HR HR T R R HR T
[k 19 Shangiubai R R R R R R R HR R HR R
05 %% 42 05 za 42 T R R R T T R R HR T
06S1112 HS HS S S HS HS HS S S T HS
05 Z% 39 05 za 39 T T T T S S T HS T HS T

W LA s HR. &40 R B0 s T, fibfe 5 S. 8o s HS. @ik, £ 3 7.
Note: I. Immune; HR. High Resistant;R. Resistant; T. tolerance;S. Susceptible; HS. High Susceptible. The table 3 is the same.
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Table 3 Pathogenic types differation of black rot bacteria in central Chinese cabbage productive area of Shaanxi Province

R M Y5 %5 F Test host

3 =] 3 =}
Pathogenic FH2E 05 7% 67 FH3G BERKET 05 2 42

type Qinbai 05 za 67 Qinbai Shanqiubai 05 za 42

No 2 No 3

0651112

Wk
Ju
05 7 39 Strain of Bacteria

05 za 39

HR HR HR R HS

HR R T R
R R T R
HR R R R
HR HR R HR
i R R HR HR HR

HS
HS
S
S

= m ™33

IY-2 JY-23 WN-1 WN-21 LT-17
JY-12 JY-37 WN-12 LT-11 YL-12

JY-6 JY-15 WN-9 YL-5 YL-28
JY-13 LT-10 YL-3 YL-6 YL-14
JY-8 WN-13 YL-8 YL-11 YL-22
HS IY-7 WN-11 LT-2 YL-1 YL-17
HS WN-17 LT-7 LT-19 YL-23
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S 8
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Clustering analysis of 35 Chinese cabbage black rot pathogenic bacteria strains by disease index in test hosts
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Table 4 Distribution of six pathogenic types of black rot bacteria in Shaanxi Province

Hh X £ i B % A %/ % Oceurance rate of various black rot bacteria type
District 1 1 ik v vV Vi
%M Jingyang 44. 4 22.2 11.1 11.1 11.1 0.0
i Weinan 42.9 14.3 0.0 14.3 14. 3 14.3
IIfi % Lintong 33.3 0.0 16.7 0.0 16.7 33.3
W% Yangling 15.4 15.4 23.1 23.1 15.4 7.7
¥ Average 34.0 13.0 12.7 11.4 14. 4 13.8
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Fig. 2 Results of the flagella silver dyes in six pathogenic types of Chinese cabbage black rot(10X100)
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Table 5 Characteristics of 6 pathogenesis types of black rot bacteria

1k Characteristic 1 il

Il v vV VI

b s/ S (2.51~3.11) X (3.29~4. 64) X (2.10~3.300 X (2.31~2.87) X (3.19~4.02)X (2.21~3.29) X
W pm Stze (0.82~1. 14) (0.58~1.19) (0.40~0.52)  (0.77~0.79)  (0.82~1.30)  (0.82~1.45)

T 7% i {0, Color k3% Wax yellow # Yellow & Faint yellow # Yellow L3 Wax yellow % Yellow

3 GERE /o

@%%ﬁ’f/“m 0.4~0.9 0.5~0.9 1.0~2.5 0.5~1.2 0.4~1.0 0.8~1.9

Iﬁfﬁﬁf‘ﬁ . 3 Weak i Middle # Strong ih Middle ih Middle B Strong
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