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Identification and Analysis of the Bacterial Blight Resistance of
Common Wild Rice in Guangdong Province

ZHANG Jing, FAN Zhi-lan, PAN Da-jian, LIU Wei, JIANG Li-qun, LYU Shu-wei, SUN Bing-rui, LIU Qing,
MAO Xing-xue, CHEN Wen-feng, LI Chen
( Rice Research Institute, Guangdong Academy of Agricultural Sciences/Guangdong Key Laboratory of New Technology
in Rice Breeding/Guangdong Rice Engineering Laboratory , Guangzhou 510640 )

Abstract: Bacterial blight (BB ), as a destructive disease of rice worldwide, has seriously destabilized
rice yield. The most effective and environmental-friendly method in disease control is to explore and utilize the
BB resistance, whereas the known resistance genes to date are limited. Wild rice populations host tremendous
resistance genes, and identification of resistance genes to bacterial blight is of great significance in rice genetic
improvement. In this research, the resistance to BB in common wild rice population in Guangdong province
was analyzed. Although different levels of resistance to BB strains PX0O99 were observed, Guangdong wild rice
populations presented resistance or high resistance to the typical pathogenic strain type IV race in Guangdong.
According to the genotyping result with functional markers, three sub-populations were revealed containing
resistant gene Xa21, four sub-populations containing Xa4, five sub-populations containing Xa7 and Xa27. Xa23,
Xal0 and Xa26 were detected in 11, 12 and 16 sub-populations, respectively. The resistance genes xa35 and xal3
were not found, but 19 sub-populations contained Xa/ or its homologous gene. Resistance spectrum analysis

showed that five common wild rice accessions from HY2, DB2 and GZ2 populations might contain new BB
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resistance genes. For BB strain race-I1V, the results of variance analysis demonstrated that the BB resistance

level of Gaozhou common wild rice was significantly higher than that of Huazhou, Leizhou and Taishan, while

the resistance level of Huazhou and Taishan common wild rice was significantly lower than that of Lufeng. For

PX099 race, there was no significant difference in the resistance level among all wild materials. Collectively, this

study provided a basis for further exploring and utilizing the excellent BB resistance gene resources of common

wild rice in Guangdong province.

Key words: Guangdong common wild rice; bacterial blight; resistance identification; PCR analysis
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Table 1 Primer sequences of bacterial blight resistance gene in rice
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B K w P
A AL E(R RREILY) (C) Expected product size
Gene Forward primer ( 5'-3' ) Reverse primer ( 5'-3")

Temperature Hii R B S

Xa4 ATCGATCGATCTTCACGAGG TGCTATAAAAGGCATTCGGG 53 150 120
Xa7 CAGCAATTCACTGGAGTAGTGGTT CATCACGGTCACCGCCATCTCGGA 61 296
XalO CCTCCTGTTTGCCGTCCTCCTACTG  GAAATCTCCTCGTCGTCTTCACCAA 60 353
Xa2l CGATCGGTATAACAGCAAAAC TCTGATCATGCATGTTCTGTG 62 575 444
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A gt B _ L A

TP HR HTLR Control R Control

0

A FRh VARG B 3280 PXO99 /NI 7L ; B vt fiE : IR24
A: The phenotype of common wild rice inoculated with strain type IV race,
B: The phenotype of common wild rice inoculated with BB strain PX099, Susceptible control: IR24
B1 JHRETEFERERN 2 MAMTERNNIEHRE
Fig.1 Phenotypes of several common wild rice in Guangdong inoculated with BB strain type IV race and PX099
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Table 2 BB resistance of Guangdong common wild rice to two strains of Xanthomonas oryzae pv. oryzae

2cm

KA S ¥ FOREIV FUi i PX099
Collection sites Population Number Strain IV Strain PXO099
HBH Huiyang HY1 3 iR T4t MR
HY?2 4 LR LR
H 4 Dianbai DBI 3 FPt HR 1Hl MR
DB2 3 iR iR
=M Gaozhou GZ1 3 P HR IR
GZ2 12 it HR iR
GZ3 4 LR it MR
M Huazhou HZ1 5 LR HH MR
7 M1 Leizhou LZ1 4 LR PR
T Zhanjiang ZHJ1 6 4T HR B R
ZHI2 4 Fi i HR Tt MR
24 Zijin ZJ1 3 IR U MS
VAY) 7 LR LR
Fiti = Lufeng LF1 7 P HR THL MR
LF2 10 #idi HR & MS
LF3 5 Fidi HR i MS
LF4 3 Fidi HR T1H MR
LF5 3 Pt HR FiHi MR
LF6 4 LR it MR

% 111 Taishan TS1 5 PR ¥R
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Xal3

M: Xal, Xa2] >} DL1000 marker, Xa23 . Xa26 >4 DL2000 marker, H:4x ) GL500 marker; IR24: B} I HY 1~TS1 [6)3 2 T
M: Xaland Xa2l were identified with DL1000 marker, DL2000 and GL500 marker were respectively used for Xa23, Xa26 and the other genes,
IR24: Susceptible control, HY 1~TS1 is the same population as table 2
B2 JHREBALEEFERD 10 MIATHKFERN PCR $E

Fig. 2 PCR identification of ten resistance genes in several wild rice materials of Guangdong
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x3 TREEFEBSEHRAMHHRERNTELE
Table 3 Resistance spectrum comparison between common
wild rice of Guangdong and known BB resistance

R4 TREETERBARMERTIELLER
Table 4 Comparison of bacterial blight resistance of common
wild rice of different collection sites in Guangdong

genes province
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IRBB4 Xad4 MR S HS 8 T 0.69abc 3.34a
IRBB5 xas HR HR R 9 e 0.47¢ 2.60a
IRBB7 Xa7 HR HR HR INGF IR 225 3 (P<0.05)
IRBB10 Xal0 s s HS Significant differences in the mean are indicated at the P<0.05
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Fig. 3 Analysis of bacterial blight resistance of common

wild rice in nine regions of Guangdong
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