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Identification of physiological races and analysis of avirulence genes of rice blast
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Abstract: In order to understand the types and distribution of physiological races and avirulence genes
of rice blast fungus Magnaporthe oryzae in different rice-growing regions of Guangdong Province, the
method of spray inoculation was used at the seedling stage of identified varieties. A total of 368 single-
spore strains isolated from different cultivated rice varieties infected with rice blast disease in different
rice regions of Guangdong Province from 2018 to 2019 were tested for their pathogenicity and the corre-
sponding avirulence genotypes, against seven Chinese differential cultivars and 11 blast monogenic
lines, and three Guangdong high-quality resistant rice varieties Sanhuangzhan 2, Qingliu’ ai, and Zhen-
gui’ ai. The results showed that six groups and 30 Chinese physiological races were identified and the
predominant populations were ZB and ZC, with frequency of 44.29% and 43.48%, respectively. The
predominant physiological races were ZB13 and ZC13, with frequencies of 26.90% and 29.35%, respec-
tively. Using 11 blast monogenic lines for pathogenicity analysis, the results showed that the average
avirulent frequency of rice blast monogenic lines containing Pi9, Pil, Pik-h, and Pi50 from the test
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strains was greater than 80.00%. Further pathogenicity analysis was conducted on populations of rice

blast fungus isolated from different cultivated rice varieties. The pathogenicity test results showed that

the virulence frequency of rice blast fungus from three rice regions to the resistant rice variety San-

huangzhan 2 was lower than 11.76%, and the virulence frequency to Zhengui’ ai was greater than

69.41%. This indicated that the physiological race structure of rice blast fungus population in Guang-

dong Province from 2018 to 2019 was complicated with rich diversity. The resistance genes available in

the rice-growing areas of northern and western Guangdong, and the Pearl River Delta were consistent,

and rice varieties containing resistance genes Pi9, Pi5(0, Pik-h, and Pil could be promoted for use in the

near future; Sanhuangzhan 2 possessed high resistance and a wide resistance spectrum, thus could be

used as a blast-resistant germplasm resource in Guangdong Province.
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Table 1 Identification results and frequency of occurrence of rice blast fungus physiological races in

Guangdong Province from 2018 to 2019

A H N R R A il HH/NFR Physiological race FbIEE I 2
Phys1olog1c-al race Physiological race jliﬂt}kﬁ( REERES Occurrence freq}lency of
population No. of isolates Occurrence frequency/% race population/%
ZA ZA1 9 2.45 5.98
ZAS 1 0.27
ZA9 1 0.27
ZA13 3 0.82
ZA31 3 0.82
ZA33 1 0.27
ZA35 1 0.27
ZA45 1 0.27
ZA63 2 0.54
7B 7B1 6 1.63 4429
7B3 1 0.27
7B5 26 7.07
ZB7 0.27
ZB9 3 0.82
ZBl11 0.27
ZB13 99 26.90
ZB15 16 4.35
ZB21 0.27
ZB29 3 0.82
ZB31 1.63
ZC ZCl1 4 1.09 43.48
ZC5 32 8.70
zC7 0.54
7C9 3 0.82
ZCl11 0.27
ZC13 108 29.35
ZCl15 10 2.72
ZD ZD5 1 0.27 0.27
ZF ZF1 10 2.72 2.72
7G 7G1 12 3.26 3.26
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Table 2 Dominant physiological races in the rice blast fungus populations across different rice regions

in Guangdong Province and their frequencies of occurrence

Fi X IR DA BN R
Rice area No. of strain Dominant physiological race Occurrence frequency/%
HALFE X Northern Guangdong rice area 180 ZC5 10.56
ZB13 25.56
ZC13 26.11
THYGFEIX Western Guangdong rice area 96 ZB5 10.42
ZC13 34.38
ZB13 36.46
B =X Pearl River Delta rice areas 85 ZC5 9.41
ZB13 20.00
ZC13 30.59
2.3 AEEEFEEREAHEN SRR R T HENE WAL /N T 50.00% , 7351 h 24.719% 34.12% ,40.00%

FIH 11 A 7K FE ORI o B L DR 2R v SR 42
B8P L RIER = AR 3R XA R P A
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P e 3 PR Y B3 DR R KR 1Y) T B PR R 8 1
83.89% L) I Hirr >k 7 B JUAR X 9 180 MREAE I P
XA Pita2 | Piz-t Fll Pi2 3X 3 ik P i) s (]
Z KA A TCEE PSR AE 50.009%~80.00% 2 1], 43 5]
4 50.00% . 62.78% F176.11% ; Xt & 4 Pii  Piz . Pik-p
F Pish 3%k 4 DHUMEEE P 9 BRI R ZRK R 9 TC e A
FI/INT 50.00%, 43 5 M 18.89% . 31.11% .33.33%
H148.33% ; K [ B8V X 1 96 MRAR IR R X & A Bt
PRI R Pi2 () 5L TR R KRS 9 JC B M R
78.13%; %t &4 Pii Piz . Pish , Piz-t . Pik-p Fl Pita2 iX
6 P F IR A B TR 2R K e ) G R PR AT R 38 /N T
50.00%, 73 5 4 12.50% . 25.00% . 33.33% . 34.38% .
35.42% F135.42% ; 2K A Bk — MR X 19 85 bR R IR
WX Pish Piz-t Fl Pi2 3X 3 DR Ay B FE R
Z KA A TCEEPE SR AE 50.009%~80.00% 2 1], 43 5]
H 62.35% .76.47% F178.82% ; %} %4 Pii  Pik-p . Piz
Fl Pita2 3% 4 AHUPE LR ) B PR R OK R 1 T i bk

4588% (K1), SMANRE , & A Pi9.Pi50. Pik-h
H1 P AL PR B KRR A AT AR LR 3 AR IXCHET
Ffife
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O3 TR AN KRR SRR 1 1) 368 MEAR IR
AT ERLFRL PR AR T 11 B A B 35 PRl R KRR 1) 1 40
FO PN E G5 R R, 08 [ E AR 194 PR AR
55 B W A A Pik-h Pil . Pi9 F Pi503% 4 407k 5L
) B PR 2 KRG Y TE R E AR 1K T 80.00% , 43 3]
}91.24% .88.14% .86.60% F1 81.44% ; ¥t &4 Pita2 |
Pish  Piz-t #1 Pi2 3X 4 MPi 38 R 5 J 8 R 22K FE Y
TCFEPETRAE 50.009%~80.00% Z 6], 43511 K 50.52%
59.28% .69.59% F178.87% ; %t %% 4 Pii . Piz Fl Pik-p iX
3N T IR A B TR 2R K R ) C R PR R 38 /N T
50.00% , 535} 17.53% .30.41% F1134.54% ; i3 5 H
A2ASFE B 174 RR RS B 6 5 PiS0 . Pi9 . Pik-h Fl
Pil 3 4P 3 DA ) B DR R KRG 9 I 7 M AR
Y1 KT 80.00%, 4351 4 93.68% . 87.93% . 82.76% Fl
81.03% ; X S APtk HL N Pi2 () BAFE D] 22K R A JC 27
PSRN 75.86% ; X & 4 Pii, Piz , Pik-p . Pish . Pita2
I Piz-3X 6 0P H PR ) 55 B 37K e ) JC e PR
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Fig. 1 Avirulence frequency of rice blast fungus populations in different rice regions of Guangdong Province

to 11 rice blast monogenic lines
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Fig. 2 Avirulence frequency of Magnaporthe oryzae strains isolated from different rice varieties to 11 rice blast monogenic lines
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(1 EF PEAT R0 51 K 6.25% . 52.08% F172.92% ; 43 B
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Table 3 Virulence frequency of rice blast fungus populations in different rice regions of Guangdong Province

to different resistant rice varieties

FMEME Virulence frequency/%

Rice area

=715 25 Sanhuangzhan 2

75 Qingliu’ ai P02 Zhengui’ ai

T ALFE X Northern Guangdong rice area
HMPEREIX Western Guangdong rice area
B = ffEIX Pearl River Delta rice area

8.89
6.25
11.76

39.44 73.33
52.08 72.92
43.53 69.41
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ZC, BT ERAT5h 44.29% F1 43.48% , {3 /)N
Fli o ZB13 F1 ZC13, H BT # 2 26.90% F1129.35%
A/NIEEE (2003) F5E R AR AR TR FR_ 153
5 FEIE S TR DL B AR B/ INRR 48 K 43 T ZB it ZC
PR, J R 28 A 3L N 5 8 50 A A 0 A 3/ N 4
ZD1 . ZE1 M1 ZG1 — AR HETHET 19 KR40l
FE Al . AR B8 2 201820194 HR4E
FECIE o o E B SR IRAR 2 ZB F1 ZC, 5 Lk
LRI — L, R 20 473k T AR R R 0 2R
/N B R A S A RS X T RE S ) AR
P RGP B PSR ARG IR 7 ZB 1 ZC Rt
B FH/NFR A BTN

PRI I B D] R I 27 M R R A [
P T RE R AR Y, 55 [ 7 A4 000 L A A

(A A= B/ NRIRE LL, PR o B PR 3R 6 A A B/
FPEA 3 2, B R e i i N e 5
W5 (V2 AL 55, 20045 R /NS, 2004) o S HERR 2
SE L R AR DX RGO A A B/ N o FHUARL %) 2 51
T2 A 37 3 FH 42 e A X B BRI B L R R 5
it AR /NIRAE (2004) B FHK R S RPLIE R 2643
B B BB R T o Hrid b 17— & 9N AL
F A BRI T PR N R R G 2N R G
o i FELAIARR X R0 1 A B/ IR AT 55 A 2 )
Bl 5 2% R 40 N RS T PU A Piz-t 1 Pi50 1
2ANBAIEIN 2, HRTH 11 BASE IR 220 A T PR
s BALIL R R SE I A . TESCHR A (201852020) A1
X 11N R KRBT RS IR s B DR 2R 6 001) b x4
BIH)T 8 ARYNZEASHLA AN ARAE T i AR K Y
WG L 5 2 5 B RIER B AT T B8ORS
KT8 A RGIREFIFISER: K 2 55 SRR A PR &
JE SEES A S R PRI T 2R YE . AR
X 11N RE KRBT RE IR B PR 2R 5 001) i b x40
B HTTAREORIFEIRG X RS 2T T B0 A
W, e BRAR I T 6 3 A Btk SE R Pi9  Pi50 | Pik-h
FPil A BB 22K R TCEE A6 KT 80.00% .
AR S ABITE A ARTIIRHR A 6/ 2 55 8A
A REALA ARG RS T 1) S0 1 20 M 45 5 (VE SCUR
45,2018;2020) AH—3%, N FET i 2545 B I TR R B
P, B R A R 1 TG B S R AvePi50 T Avr-
Piz-t; N7 8 L RINH G B B RRREAAR T, X Bk
LI Pik-h 1 Pi9 (A JC B AR 85 (>85%) o HTH
IR SR 4R A BT 5 R A A L N D TG 7
KOG R D), oA R DA TG 7 25k PR 1 A8 S mT AT
X5 I 4709 5 L A 3501 (Selisana et al., 2017 ; Hu
etal.,2022) . [FAIA, R i) 7 A AR s A A B/ INFh 245
PRt s 1) RN 2 [E] A ARk, T g B0 Ak b A A A B
R R R PSP O iR e =R SR IS e S
(Zhang et al.,2019; Huang et al.,2021), [Aitk, Wi
FH e R T 2 B/ INF 119 2 A sh 28 BRI s BT AR
Hh G DR A R MR SR T 2 PR A A Ak
T S R I T A T 2 R A i o

JTRAT IS YU S P PR F kg =
di 25 AN 1S BRI 89 .28 [ AT R A4S,
H, B 25 R 28 (AR AR ) B AR A
MBTPETE , B RS - PUIE S A BT A R
NIE S PUTEEA EA A  AR o, HLH AT
B (CAR/INIRAE ,2003) o 5T N B3R B i A it
TR ANEE T —HEBURRE R U BT A, 40 28 7 R
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FifgEte s Fogh R B AR R R
SRR b7 22 F A R 2Zm; —3h

25 RNk AR EONE RS AL
B 5 A CR/NIRAE 2003 ) 5 X EEHT I H ) 1 A

X REIE I PR L34 B IR BT R S R = o
PR PR A = 2R T AR AR DL B R A R K
T ARUR A 0 SR T, R T KRS B B R 5 B 1) 7
JE o A= 7 25 T S s AL S 1 A G
R, S AYURSEIN Pi-GD-1 . Pi-GD-2 F1 Pi-GD-3,
28 5 & A g LK Pis0 . Pish Fl Pita2 (Liu et al.,
2004; Zhu et al.,2012) . ARBFFTEFXFPEHE RS 7R
BHOIRFER =5 245 (SRR RS R AR A
K PSRRI T A A PUE 4 0, IR T 202
2R AN R DX A R AT 0 — 2 2 5 i Bk
WAL T 11.76% , R =38 (17 245 S HLATT A b
SR B BT P, PTAE AL PG RIR = AR IX
B FREC AR AE ; ﬁﬁﬁ%ﬂﬁ%“'{ﬂ“ﬁ@ﬁ%ﬁ@ﬂﬁﬁ'r
R AE 39.44%~52.08% 2 [8] , 1] 2 BEAS [R) e X Fe
993 BT 118 0 AT R A e PR A SR 5 AR ﬁ%‘
FERR PR LT in TR # FLS A IR Z T AR T K Fh
R 5 R, 10043 15 ) R 08 11 HH A 70% ULE@%H&
FROTR YL HERE | I eI S A AR HE ) 7 T
T} R I I (1) B %

& #¥ 3 Bk (References)

Ashkani S, Rafii MY, Shabanimofrad M, Miah G, Sahebi M, Azizi P,
Tanweer FA, Akhtar MS, Nasehi A. 2015. Molecular breeding
strategy and challenges towards improvement of blast disease re-
sistance in rice crop. Frontiers in Plant Science, 6: 886

Dean R, Van Kan JAL, Pretorius ZA, Hammond-Kosack KE, Di Pietro
A, Spanu PD, Rudd JJ, Dickman M, Kahmann R, Ellis J, et al.
2012. The top 10 fungal pathogens in molecular plant pathology.
Molecular Plant Pathology, 13(4): 414-430

Dong LY, Liu P, Liu SF, Zhang XW, Yang QZ. 2023. Analysis and iden-
tification of avirulence genes of Magnaporthe oryzae from
Oryza rufipogon Griff. in Yuanjiang of Yunnan Province. Chi-
nese Agricultural Science Bulletin, 39(18): 117-122 (in Chi-
nese) [HEAN T, XIli, XI5, sk SEM, i . 2023, ~ZREICIL
3 B A R R TR JC R LA 5 5 40T P e E AR, 39
(18): 117-122]

Fisher MC, Henk DA, Briggs CJ, Brownstein JS, Madoff LC, McCraw
SL, Gurr SJ. 2012. Emerging fungal threats to animal, plant and
ecosystem health. Nature, 484: 186-194

Flor HH. 1971. Current status of the gene-for-gene concept. Annual Re-
view of Phytopathology, 9: 275-296

Hu ZJ, Huang YY, Lin XY, Feng H, Zhou SX, Xie Y, Liu XX, Liu C,
Zhao RM, Zhao WS, et al. 2022. Loss and natural variations of

blast fungal avirulence genes breakdown rice resistance genes in
the Sichuan Basin of China. Frontiers in Plant Science, 13:
788876

Huang ZP, Wang JY, Zhang YL, Yao YX, Huang LF, Yang XY, Wang
L, Pan QH. 2021. Dynamics of race structures of Pyricularia
oryzae populations across 18 seasons in Guangdong Province,
China. Plant Disease, 105(1): 144-148

Huo CB, Liu ZY, Zhou LG. 1980. Study on physiological races of Mag-
naporthe grisea in Guangdong Province. Guangdong Agricul-
tural Sciences, 7(3): 41-45 (in Chinese) [ 2%k, X% 3, &4
i . 1980. )7 AT IR B AR J/NRIBIEZE . ) AR AR RRE, 7(3):
41-45]

Khan MAI, Ali MA, Monsur MA, Kawasaki-Tanaka A, Hayashi N,
Yanagihara S, Obara M, Mia MAT, Latif MA, Fukuta Y. 2016.
Diversity and distribution of rice blast (Pyricularia oryzae Ca-
vara) races in Bangladesh. Plant Disease, 100(10): 2025-2033

Li JB, Li CY, Zhang Q, Chen Y, Lei CL, Ling ZZ. 2009. Comparison
of differentiating capacity of two sets of differential lines using
isolates of Magnaporthe grisea collected from China’ s Yunnan
Province. Scientia Agricultura Sinica, 42(2): 486-491 (in Chi-
nese) [ZEHEK, 22z, SRR, Bt VAR, 226 % . 2009. P
TR RO 2 T RS TR PR S0 RE T A LA TP RO
27, 42(2): 486-491]

Li W, Wang BH, Wu J, Lu GD, Hu YJ, Zhang X, Zhang ZG, Zhao Q,
Feng Q, Zhang HY, et al. 2009. The Magnaporthe oryzae aviru-
lence gene AvrPiz-t encodes a predicted secreted protein that trig-
gers the immunity in rice mediated by the blast resistance gene
Piz-t. Molecular Plant-Microbe Interactions, 22(4): 411-420

Ling ZZ, Lei CL, Wang JL. 2004. Review and prospect for study of
physiologic races on rice blast fungus (Pyricularia grisea). Sci-
entia Agricultura Sinica, 37(12): 1849-1859 (in Chinese) [#% &
A, FIERK, AR 2004, FER0 TR A R/ NS g o ot 5
P EOL R, 37(12): 1849-1859]

Ling ZZ, Mew T, Wang JL, Lei CL, Huang N. 2000. Development of
Chinese near-isogenic lines of rice and their differentiating abil-
ity to pathogenic races of Pyricularia grisea. Scientia Agricul-
tura Sinica, 33 (4): 1-8 (in Chinese) [% 2%, Mew T, A MK,
IR, BT 2000, HE KR T SR B PR AR 9 TR R
B NFREESIRE Sy . T EAROIL R, 33(4): 1-8]

Liu B, Zhang SH, Zhu XY, Yang QY, Wu SZ, Mei MT, Mauleon R,
Leach J, Mew T, Leung H. 2004. Candidate defense genes as
predictors of quantitative blast resistance in rice. Molecular
Plant-Microbe Interactions, 17(10): 11461152

Pan RQ, Kang BJ. 2003. Identification and evaluation of the rice resis-
tance to Magnaporthe grisea populations. Journal of South
China Agricultural University, 24(2): 30-33 (in Chinese) [# %
e, FRALYE . 2003, ZK R REREIA T RE AR O HUR VE E 53TA1
PR R4, 24(2): 30-33]

Savary S, Willocquet L, Pethybridge SJ, Esker P, McRoberts N, Nelson
A. 2019. The global burden of pathogens and pests on major
food crops. Nature Ecology & Evolution, 3(3): 430-439

Selisana SM, Yanoria MJ, Quime B, Chaipanya C, Lu G, Opulencia R,



344 TESCURAF ) AR AN RV R DRI 1 2 S/ IR S M TR R AT 653

Wang GL, Mitchell T, Correll J, Talbot NJ, et al. 2017. Aviru-
lence (AVR) gene-based diagnosis complements existing patho-
gen surveillance tools for effective deployment of resistance (R)
genes against rice blast disease. Phytopathology, 107(6): 711-
720

Talbot NJ. 2003. On the trail of a cereal killer: exploring the biology of
Magnaporthe grisea. Annual Review of Microbiology, 57: 177-
202

Tanweer FA, Rafii MY, Sijam K, Rahim HA, Ahmed F, Latif MA.
2015. Current advance methods for the identification of blast re-
sistance genes in rice. Comptes Rendus Biologies, 338(5): 321~
334

Wang W1J, Su J, Yang JY, Chen S, Lu GD, Zhu XY. 2020. Identification
of physiological race and analysis avirulent genes for isolates of
rice blast infecting from rice variety of Meixiangzhan 2. Journal
of Plant Protection, 47(3): 572-582 (in Chinese) [{£3C1H, 75775,
MR, BRI, B AR, R/NE . 2020, RUMERAEEE 25
BRI RIS T 2 T R S B JERE AL DR S0 . AR R AP 2741, 47
(3): 572-582]

Wang W1J, Su J, Yang JY, Wei XY, Chen KL, Chen Z, Chen S, Zhu XY.
2018. Analysis of Magnaporthe oryzae avirulent genes in the in-
fected hybrid rice combinations derived from a sterile line of
Guang 8 A. Scientia Agricultura Sinica, 51(24): 4633-4646 (in
Chinese) [7ECHR, 7055, M fatli, 35 /N, BRELES, FRES, FRTA,
A/NIR . 2018, TR T 8 A 2RSS RR AL A AR LA B T T Sk R Y
SAHr. R OB, 51(24): 4633-4646]

Wang WJ, Su J, Zhang J, Li YL, Chen S, Zeng LX, Yang JY, Zhu XY.
2012. Pathogenicity analysis of the rice blast fungus isolated
from the blast panicles of Yuejingsimiao 2. Guangdong Agricul-
tural Sciences, 39(23): 59-61 (in Chinese) [T 3CIH, 7575, 5K,
PN, BRUE, BB 5, IR, AR/ . 2012, YT 8 22 1 2
o R A RS TR BRI PRI . T RO R, 39(23): 59-61]

Wang WJ, Wei XY, Chen KL, Chen WQ, Chen Z, Yang JY, Zhu XY.
2015. Pathogenicity analysis on Magnaporthe grisea of hybrid
combination Wuyou 308. Guangdong Agricultural Sciences, 42
(14): 70-73 (in Chinese) [T 3CUf, 5/INHE, BRELFS, BRET T, M
2, IR, AR/ . 2015, PR 1 28 SRR TG 308 AR T4
ot . TARROENE, 42(14): 70-73]

Wu J, Kou YJ, Bao JD, Li Y, Tang MZ, Zhu XL, Ponaya A, Xiao G, Li
JB, Li CY, et al. 2015. Comparative genomics identifies the
Magnaporthe oryzae avirulence effector AvrPi9 that triggers Pi9-
mediated blast resistance in rice. New Phytologist, 206(4): 1463~
1475

Xiao G, Wang WJ, Liu MX, Li Y, Liu JB, Franceschetti M, Yi ZF, Zhu
XY, Zhang ZG, Lu GD, et al. 2023. The Piks allele of the NLR
immune receptor Pik breaks the recognition of AvrPik effectors
of rice blast fungus. Journal of Integrative Plant Biology, 65(3):
810-824

Xing JJ, Jia YL, Peng ZR, Shi YF, He Q, Shu F, Zhang WH, Zhang Z,
Deng HF. 2017. Characterization of molecular identity and
pathogenicity of rice blast fungus in Hunan Province of China.
Plant Disease, 101(4): 557-561

Yang QY, Zhu XY, Wu SZ. 1998. The relationship between resistance
of rice cultivars and variation of physiological race of Magna-
porthe grisea in Guangdong. Journal of Plant Protection, 25(2):
97-102 (in Chinese) [z, A/INJE, I L. 1998. | ZRIK A
i LI R T 2L B N AL S A OC R . A PR
i, 25(2): 97-102]

Zhang YL, Wang JY, Yao YX, Jin XH, Correll J, Wang L, Pan QH.
2019. Dynamics of race structures of the rice blast pathogen
population in Heilongjiang Province, China from 2006 through
2015. Plant Disease, 103(11): 2759-2763

Zhou JH, Wang JL, Jiang WR, Lei CL, Ling ZZ. 2003. Virulence genes
diversity and geographic distribution of Pyricularia grisea in
China. Acta Agronomica Sinica, 29(5): 646651 (in Chinese) [ )i
YL, T, AN, TR, b . 2003, T RS 1
JIFEPR L e B A0 . ARk, 29(5): 646-651]

Zhou KN, Xia JF, Wang YL, Yun P, Zhang CJ, Ma TC, Zhang AF, Li
ZF. 2022. Identification and analysis of physiological races of
Magnaporthe oryzae in Anhui Province. Journal of Southern Ag-
riculture, 53(11): 30983106 (in Chinese) [J& 3 &E, B %k, £
Ju, =M, KR, SRR, TKRETY, AR . 2022 HRUETE
S TR AR B/ IR S ST . B AR 2, 53(11): 3098-3106]

Zhu XY, Chen S, Yang JY, Zhou SC, Zeng LX, Han JL, Su J, Wang L,
Pan QH. 2012. The identification of Pi50(¢), a new member of
the rice blast resistance Pi2/Pi9 multigene family. Theoretical
and Applied Genetics, 124(7): 1295-1304

Zhu XY, Yang JY, Chen YT, Yang WX, Chen XL, Zeng LX, Chen S.
2008. Race identification and pathogenicity test of the blast fun-
gus causing the resistance breakdown of hybrid rice Tianyou
998. Guangdong Agricultural Sciences, 35(12): 84-86 (in Chi-
nese) [A/INE, AR, R EC, M 4Er, Moy, B, B
. 2008. 51 F KA 998 Ll Ik A RE LI T /N 48 2 e HEEK
FPEIRE . T AR Al R, 35(12): 84-86]

Zhu XY, Yang QY, Wu SZ. 2003. Review of the blast resistance breed-
ing in fine quality indica rice in Guangdong, South China. Jour-
nal of Plant Protection, 30(2): 209-216 (in Chinese) [&/NE, 1%
Bz, AL 2003, T AR BORIREPURPR S B R e . 4l
PR, 30(2): 209-216]

Zhu XY, Yang QY, Yang JY, Lei CL, Wang JL, Ling ZZ. 2004. Differ-
entiation ability of monogenic lines to Magnaporthe grisea in in-
dica rice. Acta Phytopathologica Sinica, 34(4): 361-368 (in Chi-
nese) [AR/NIER, BAR &, B (IR, TR, EAM, BE T
2004 7t R BRI R 28 Xl R RS T /N 8531 1 3 . A
YA, 34(4): 361-368]

(S 2 £47)



