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Identification and Selection of Radish ( Raphanus sativus L.) Germplasm
with Resistance to Black Rot ( Xanthomonas campestris pv. campestris)
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Abstract: Forty radish germplasm were inoculated with strain Xcc8004 and XccBJ of Xanthomonas campestris
pv. campestris ( Xcc) at seedling stage. The fleshy root of eight germplasm among them were sliced and inoculated
with strain Xec8004. Twenty—seven accessions of them were inoculated with eight effectors. The result indicated that
radish germplasm”s resistance to black rot was significantly different. Three accessions showed highly resistant
( HR) one resistant ( R) and four moderately resistant ( MR) to Xcc8004. One HR two R and five MR radish
germplasms to XccBJ were identified. The resistance of radish seedling to Xcc8004 was significantly correlated to the
resistance to XceBJ and the resistance of seedlings and fleshy roots to Xcc8004 was also significantly correlated. Sev—
enteen radish germplasms exhibited hypersensitive response to different effectors. The number of radish germplasms
showing hypersensitive response to XC_0241 was the most followed by hypersensitive response to XC_0542 and XC
_0541. The extent of hypersensitive response in different germplasm to different effectors was not identical. The reli—
ably resistant resources provide the basic materials in breeding for the radish resistance and studying resistance
mechanism.
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Table 1 Radish germplasms and their basic informations
Field code Name Source Field code Name Source
KB09-1 KB09-21
KB09-2 KB09-22
KB09-3 KB09-23
KB094 KB09-24 -1
KB09-5 KB09-25
KB09-6 KB09-26 2
KB09-7 KB09-28 YR2
KB09-8 KB09-29
KB09-9 KB09-30
KB09-10 4-1 KB09-31
KB09-11 KB09-32
KB09-12 KB09-33 2
KB09-13 -1 KB09-34 2
KB09-14 KB09-35
KB09-15 KB09-36 2
KB09-16 KB09-37 42
KB09-17 -1 KB09-38 -1
KB09-18 YR-1 KB09-39 2
KB09-19 -1 YS09-13
KB09-20 KB09-41 YR-3

Xce8004 8 1.2
XceBJ 1.2.1 Xcc8004  XccBJ
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Table 2 Grades for black rot disease symptom in radish X’ )
fleshy root 20> ‘*'C‘
Grades Symptom Lo I,’ 7r‘rﬂ
0 7
1
3 <50%
5 =50%
7
9
1.2.3 30
3 10 1
. 4~5 1d 3.4 Fig.1 Identification of resistance of radish germplasm to
black rot at seedling stage
° A: ;B
Xec8004 8 XC_0241.XC_0541.XC_ C:

0542 .XC_2602 . XC_2995.XC_3176 .XC_3802  XC_
4273, YEB ( YEA
1.5% ) 28C 2 ~3d

A: radish seedlings growing in the plastic house; B: plants with

block rot symptom; C: the disease symptom on leaves for

different radish germplasm
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Table 3 Disease index (DI) and resistant level of radish germplasm inoculated with Xcc8004 and XccBJ
Xcc8004 XceBJ Xcc8004 XceBJ
Field code DI R/S DI R/S || Field code DI R/S DI R/S
KB09-1 3.0 HR 29.4 MR KB09-21 68.6 HS 70. 6 HS
KB09-2 41.6 S 51.7 S KB09-22 59.9 S 58.9 S
KB09-3 53.9 S 57.6 S KB09-23 48.7 S 58.3 S
KB09+4 56.4 S 58.1 S KB09-24 65.0 HS 60. 8 HS
KB09-5 46.0 S 46. 8 S KB09-25 60.0 S 56.3 S
KB09-6 24. 8 MR 33.8 MR KB09-26 83.0 HS 88.9 HS
KB09-7 20. 1 MR 30. 1 MR KB09-28 64.8 HS 63.5 HS
KB09-8 65.6 HS 57.8 S KB09-29 90.0 HS 87.4 HS
KB09-9 18.6 R 24. 6 MR KB09-30 69.4 HS 66.5 HS
KB09-10 43.5 S 45.3 S KB09-31 71. 8 HS - -
KB09-11 72.6 HS 61.0 HS KB09-32 56. 8 S - -
KB09-12 3.9 HR 13.4 R KB09-33 71. 8 HS 81.9 HS
KB09-13 61.6 HS 69. 6 HS KB09-34 53.4 S 55.9 S
KB09-14 60. 6 HS 52.0 S KB09-35 63.7 HS 56. 1 S
KB09-15 62. 4 HS 42.8 S KB09-36 55.5 S 64.7 HS
KB09-16 20. 1 MR 10.7 R KB09-37 52.3 S 44.9 S
KB09-17 1.3 HR 4.1 HR KB09-38 62.4 HS 58.7 S
KB09-18 51.5 S 48.2 S KB09-39 67.4 HS 75.9 HS
KB09-19 71.7 HS 53.0 S YS09-13 77.6 HS 81.2 HS
KB09-20 38.5 MR 44. 4 S KB09+41 54.6 S 39.2 MR
KB09-31 KB09-32 XceBJ
KB09-31 and KB09-32 were not inoculated with XccBJ because of their low seed germination rates
2.2 Xcc8004 2.3 8
8 27 8
Xce8004 2) o
( 4) . KB09-16.KB09-17
KB09-1 3 ( 3),
o 8 27 17
Xcc8004
Xce8004 ( 3, Xec8004  XeeB)
(P =0.0036) KB09-1. KB09-6. KB09-7. KB09-9.

o

KB09-12

KB09-2. KB09+4.
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Fig.3 Hypersensitive response of radish

germplasm to effectors
A:KB09-5  XC_0241 ; B KB09-38  XC_0241
; C:KB09-6  XC_0241 ; D: KB09-17
XC_3176
A response of KB09-5 to XC_0241; B: response of KB09-38 to
XC_0241; C: response of KB09-6 to XC_0241;
D: response of KB09-17 to XC_3176

2
Fig. 2 Identification of resistance of radish
fleshy roots to black rot : 11 XC_0241
4 Xcc8004
Table 4 Disease index (DI) of radish of sliced fleshy roots 'S XC_0542
inoculated with Xcc8004 o XC_0541

KB KB KB KB KB KB KB KB 3 °

No. 0929 0933 098 099 09-12 09-1 09-17 09-16 °

DI 82A 8.1A 7.8A 6.1B 2.9C 1.5D 1.1D 1D

(P < 0.05) :
The different letter mean that there are significantly difference at P
< 0.05 .
5
Table 5 Hypersensitive response results of radish germplasm to effectors
Code Effector Code Effector Code Effector Code Effector
KB09-1 XC_2995 KB09-8 KB09-15 KB09-24 XC_0542
KB09-2 XC_0241 KB09-9 XC_4273 KB09-16 KB09-35 XC_0241
KB09-4 XC_0241 KB09-10 KB09-17 KB09-38 XC_0542
KB09-5 XC_0241 KB09-11 KB09-18 XC_0541 S09-13 XC_0241
XC_0541 KB09-12 XC_0241 KB09-19 XC_0542
KB09-6 XC_0241 XC_0542 KB09-20 KB09-41 XC_0241
KB09-7 XC_0241 KB09-13 XC_0241 KB09-21 XC_0241
XC_2995 XC_0542 KB09-22
KB09-14
XC_3802 KB09-23 XC_0541
3
3.1 o
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