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B A BN/ ERFEERE L 55 E Avr-Pia.
Avr-Pital F0 Avr-Pii Z %51

EWBC W % ERA" AR

(1. KITIRE2ERE, FEK 4080005 2. =~ K, Aoty 50 E & E 5900w, B 650201)

WE. ARHAEH L TREARABERE T AELARY MR ZEF, R LER STk
Fa PCR B AR AT 9 2R A0 3 Ak e 21 240 A B 4k P B35 B Avir-Pia Avi-Pital = Avr-Pii % % ¥ 47
ST, R BT, 30MAGERE AT L EFL R Av-Pia . Avr-Pital F2 Avr-Pii ¢ -F ¥ 8 LI 2 5 3)
H 33.3%.76.7% #= 0, Avr-Pia . Avr-Pital 1 #h 2 4k Fo A2 AL 3 4k F 69 38 IR R 5 5 A 4.8% F»
100.0%.66.7% #= 100.0% ., Avr-Pia %% % /5 % 09 % AL R0 /AR A 14 k4 K A4S Fa #F Achiasahi
(Pia) % 595 %55 %) 4 100.0% #2 11.1% ; Avr-Pital =T %) 2 % 3 A~ 8%, R B # CH1195 & T PO £ #
I R ARG B T T B AR A AR B T 02/)3 KB AR A B AR AT K AS S A K1 (Pita) 09 5095
F 531 4 100.0% F= 0, ELAW/AR R 4 #k Avr-Pital & & 55 £ % 835§ 1212 R B £ F 9 2,
Avr-Pii 12 30 %k A5 9805 A H AR T 3 KA | Ru/AE B B AR AT K AS &% FF Fujisaka No. 5(Pii) 89 BA & 4
511 #1100.0% F2 0, &R Avr-Pia F= Avr-Pital ZEAR R A4k 69 B ISR E 5 TRA A4k BT 72 EIK,
%A AP T AR A € AR B4k 2R 4842 % Fujisaka No. 5.
éééﬁﬂ AR RARRAGEREA ; LHAR; 2R

Polymorphism analysis of Avr-Pia, Avr-Pital and Avr-Pii in indica/japonica-borne
Magnaporthe oryzae isolates in Yuanyang County, Yunnan

Liao Jingjing"? Xie Hua' Wang Diandong” He Xiahong”
(1. Yangtze Normal University, Chongqing 408000, China; 2. State Key Laboratory for Conservation and Utilization of

Bio-Resources, Yunnan Agricultural University, Kunming 650201, Yunnan Province, China)

Abstract: In order to clarify the polymorphism and differences of avirulence genes in indica (IB)/japon-
ica-borne (JB) rice blast fungus, the inoculation of differential varieties and PCR technique were per-
formed to analyze the polymorphism and differences of Avr-Pia, Avr-Pital and Avr-Pii in nine JB iso-
lates and 21 IB isolates from Yuanyang. The results showed that the average occurrence frequencies of
Avr-Pia, Avr-Pital and Avr-Pii in 30 isolates of Magnaporthe oryzae were 33.3%, 76.7% and 0, respec-
tively. The occurrence frequencies of Avr-Pia and Avr-Pital in 1B/JB isolates were 4.8%, 100.0% and
66.7%, 100.0%, respectively. Avr-Pia mainly showed the polymorphism of presence/absence. The patho-
genicity rate of IB/JB isolates against Achiasahi (Pia) was 100.0% and 11.1%, respectively. Avr-Pital
could be divided into three groups: CH1195 belonged to PO group, and the other IB isolates belonged to
J1 group; JB isolates were classified as J2/J3 group. The pathogenicity rate of IB/JB isolates against K1
(Pita) was 100.0% and 0, respectively. The Avr-Pital protein sequence had significant difference in the
83th and 192th amino acid positions between IB and JB isolates. Avr-Pii was not detected in the rice blast
fungus of Yuanyang. The pathogenicity rate of IB/JB isolates against Fujisaka No.5 (Pii) was 100.0%

SEATE « KITIEFBES | HEAABHIE 3175 H (2017KYQD61) , %8 1 IAFI#3E4: (2016FD025)
* {0 {FE# (Authors for correspondence ), E-mail: ddwangwill@163.com, 57104556@qq.com
Wik F A9 : 2018-09-12
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and 0, respectively. The results indicated that the frequencies of Avr-Pia and Avr-Pital in the JB isolates

was higher than those in the IB isolates, and the variation degree was low. Other avirulence genes might

existed in JB isolates which resulted in their non-pathogenicity against Fujisaka No. 5.

Key words: panicle blast; Indica/Japonica-borne rice blast fungus; avirulence gene; polymorphism

it o B — 7K ot P %) R T AR AR, 5 | S R
KRR, FBOKRE™ H ™ £ 2 24515 (Zhuge & Bon-
man, 1989; Zhu et al.,2000) . 111 ] FHAl/AE R 22 HE44:
AR T A7 A5 4 i R & 2L L T Zhw et al. (2000) 1]
FHECFERGE AL 227018 63 Z2 £ Fh A, 1 A5 9 s
KAz FRPEAR 95.3% , K FE I 77 6.59%~8.7%. KFEZ
FEPE A AR & 2E 0 AL 56 R PR AR T
FERIE I RS (M) E B PR T (AT BB 4%, 2004 5 = AR 5FE
2010; FIF5 2045 ,2012) , % ] /NS A 4038 (s AR
85,201052011) , DA K Jit -2 3 (9 3 ) 2 4K (Gallet
etal.,2016;Liao et al.,2016)ZE 2Nl o

IR TR — 7 P 3 ) 2 A 3 B S i g v v
Jo B 5L R KRR B 5L I A D Rl ik Ak . i TRl AR
FE e LR AR A H 1922 % (Wu et al., 2015),
5| AR P rh JC R SR IR o A M BUw 25 55, ke
Gallet et al.(2016) B Se4 1 AEIE PA X 7K 7 Fp
A 3& o7 P EAE FE S, Liao et al. (2016) MUPBF FE IR0
K3 AP RIS FTRE R BRI AR . E AR I b 2 A 1)
TR A 404, B e 124, o e B ] Avr-
Pita 255 1 D RIS KFE T Pita B — X — B AR
ok S/ SPSE VAR R CR SR N oy TARANSESY TR 2y
o, 1 032 AR 1 3 Wb TP AZIR Z2 BRI K
% 1= [ (Zhou et al., 2007 ; Yoshida et al., 2009; H £
P AF L 2018) o Avr-Pia F Avr-Pii 3¢ B AT 1/ 2K
(presence/absence) 2 A, AT fig 5 FE o7 T 4L A {4
i BLA O, ] §E 5 0 BE A PR R % OCHR I A
19 2 & 4 A8 5% (Yasuda et al., 2006; Huang et al.,
2014) o HTR ARSI B AP G A A 22 B (Li
et al., 2011; Singh et al., 2014) | it % 7% 5+ (Zhou et
al., 2007; Li et al., 2014) , B {& #f fk (Huang et al.,
2014; Saleh et al., 2014) f 3 [ 71 12 70 2% 53 43 #r
(H E 255, 2018 AL 45, 2018) SFHR A H L WF5E
(B X RlRERYFEIE0 7 (indica/japonica-borne isolates)
Hh G EESE PR R PR B RN SR A 22 S i o B AT

AAI G X 25 P 48 76 PH BRI R R AR e T D
TCEE RN Ave-Pia . Avi-Pital 1 Avr-Pii B3 R R F1 32
U2 S A BT, 0 A T R 7K e S P 2 1 e
A, DU AR AR 2o A P P A 2 o e i A Bt
PSR, IR SR AR L B ICRE R 2%

1 MREFE
1.1 48

BT PR SR AR LA : 4351 T 20092011 ,2012
F12013 45 )\ 25 B A4 203N ST BH B 594~ GPS 7 55K
SEFEITE AR}, 28 TR 53 B ARAS 573 RRTATAR , 38 2
LR A3 BTSN 43 A A TR R RTORI Y TR AR 2 A, A
2 % 9 Bk RE AU I Bk CH1185, CH1205, CH1190,
CH1207, CH1192, CH1184, CH1188, CH1186, CH-
1209 1 21 B Al %1 5 #& CH1208 . CH1180 . CH1189
CH1195, CH1322, CH1378, CH1179, CH1182, CH-
1176 .CH1358 .CH1178 .CH1198 .CH1367 .CH1368
CH1383, CH1177., CH1387. CH1173, CH1290 ., CH-
1193 . CH1197 1/ Iy il i % . JC 5 5& A Avr-Pia
Avr-Pital F Avr-Pii B9 % 5] & Fh 53 51 24 Aichiasahi
(Pia) K1 (Pita) Fl Fujisaka No.5 (Pii) , i1 1 FE 4\l
BlzBedefit . % E7 5L Neuhaus S, 75 £ Klasmann-
Deilmann 2\ 5],

RE R E ORMREE 7R 3L ORBR 20 ¢ BERRR K 2 g
LI 15 g ZEMEK 1 L, 121°CK T4 20 min, WAAR; 33
JEAEFE 10 g KNO,3 g KH,PO,2 g LR H 2 ¢
ZEMEIK 1 L, 121°C K 20 min. i FH AT 7E 3G 73 3
BT mL ¥4 500 000 U AT 25 XA

T S A4 - Novozym TM 234 [, '} Novo In-
dustries 23 ] ; Triton X-100, 3¢ [ Sigma-Aldrich 23 7] ;
+ B FERE R £ (sodium dodecyl sulfate, SDS), |74
TR AW HORAT RS B 5 Tris base, #i ¥ Biosharp 24
] 3 Gene Ruler 1 kb Plus DNA Ladder, 3¢ [E Thermo
Fisher /A 7 ; PCR X &5 , 2 [E Promega /A ) ; H iR
FIYE R E = Ar4li ., Vortex-genie 2 i iek iz 7 , 55 H
Scientific Industries 2 7] 3 5417R 5 R 12 % 25 AL ,
Eppendorf /A ] ; NanoDrop 2000 £84h—1] TG4
J6RETT, 958 Thermo Fisher 23] ; T100 PCR{Y \SYS-
TEM Gel-Doc XR BN IG R 50, 2 Bio-Rad Al ;
DYCP-31DN HLIKAL AL
1.2 FHi&

1.2.1  AHXASRIR A B E B

P A A T A e 0 i) 2 o 2 RO 85 7 i
W, 25°C (12 h YGRS A FERE 3% 7~10 d, ZE B 35 MLAR
A5 mLICEE/K , PRI R A i 5 52 81 BT 4 18 1Y)
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TR 223 TR R, P D T R o3 A A0 R PR, R
M ERITEOR 353 Fo B R 13 10°/1/mL,

(L35 T i B2 R S I B N AR B
6K, HEFGE T 20~30°CIRE IR 4, EH
Z: M Berruyer et al. (2003) . B 70 A= 98 72 1% WA
0.5% W Fsc s BB J e & A 5 10* ~/mlL, fefi FH 8 R A
PPN 30 mL, FERN S RARARES 22 25 °C AT
MR 95% M ARG R A0 P 18 h, 55 2 KFE 52 28C |
AAXFAERE 90% 120 GHE SS R IS5 R 0], HeAh 7 d J5 4%
HE 1~6 BARMETE I BRI B0 . 1 R WA TREBE, R
1234k 52 9% . - 80U (hypersensitive response, HR ) &
BE, RIACRIFEE ;3 9 - BUZAEEE B2/ 1 mm;4 2
T 96 B A2 KT 1 mm; 5 9% - SURISETE MR B, 10 4%
FitE €5 6 9 LRSS IR BE , A 148 (i 2 ; Ho
3~6 G4 R IBIEHE (Gallet et al., 2016)
1.2.2 B4R 9% A DNA $2 B

P U8 4K PRAF 0 RS IR e T T R 32 A 21 A de
KigR3er,25°C (12 h GG B b5 97 3~4 d, /b 2%
IR 22 5 Fh B A B TR S b . 25 C ARG RS 97 4~
5 dJ5 R F Adreit et al. (2007) J7 5472 BORS IR B
DNA. FITJCHR 28 MR RS R L RS i 22, Bk
JE B 220 2 mL 0% 5 A 1.5 mL Novo-
zym TM 234 B iR et >, = P iCE 2 h 5 LA

2 900 r/min 5.0 2~3 min, 7 {5 A 65°C ik
{1%) 248 i 2% % Ph 600 pL, 65 CHE IR AL FE 1 h; A
S (24 DR G 600 pL BV ] = 3L
R, 2 900 r/min 2.0 10 min, B /KFHFEFS S 1.5 mL TG
FE OB T INA T -20°C T A S R B 600 pl, i
IR A1 J5-20°CUTHE 1 h,2 900 r/min &5.0> 7 min Ji5 &
FVEW A 70% 2015 500 pl PE7% , 2 900 r/min &5
22 min, F¢ FIEW R VN 1K K DNA B TG
TAES BT S, A TE 100 pL F1 RNA i 1 L,
37°C i & 30~60 min; F 436G BT & DNA ¥
JZ , #1410 ng/uL ALK DNA , T =20 CARAEE
1.2.3  Avr-Pia Avr-Pital F= Avr-Pii 3 ¥ B35 57
AR 1 TP R R S H AN 71,
bR KB AW 5E hO A BRA F G . 20 pL PCR
SR Z - 5xBuffer 4 uL (dNTP 1 pL. b RiiFs |9 (3%
1)4%0.25 uL.Go TagG2 0.2 uL . #4li7K 12.3 uL .DNA
FEAL 2 uLo AT . 95 C AR M 2 min; 95°C AR
30s,55°CiE k30 s, 72°CHEMHA R R] (£ 1) ,35 1K
PEH ; 72°CHEMH 5 min, PCR U™ B4 /=4 H 1.5% B hG
BRI L YK ARSI . T Ave-Pital 51581 FE 51 2%
MEGA 7 FRA4-4B3 15X RE 9 A1 P PR AT Chuma et al.
(2011) Hh 2 2% B ARG 2R 58 B W I 81T R 51 43
#r,Bootstrap % '# & 1 000(Kumar et al.,2016)

*£1 THERA Avr-Pia Avr-Pital 0 Avr-Pii 185 | 4

Table 1 Primers used for amplification of Avr-Pia, Avr-Pital and Avr-Pii

BT SIWFs1(5-3") FBOR/N - GenBank B35 SEARISE] (s) 27530k
Effector Sequence of primer (5-3") Size (bp) GenBank accession no. Extension time  Reference
Avr-Pia F: ACCCGCCAGCCCCATACACGAA 536 AB498873.1 60 Yoshida et

R: CCTGGTTTCATCGTCGAGTGGT al., 2009
Avr-Pii F: TCCGCTGACTGGGGGCAACA 829 AB498874.1 30 Yoshida et
R: CTGTCCGCCGCTCGTTTGGAA al., 2009

Avr-Pital ~ F: TTCGTAGGAACCCAATCTTCAAAA- 930 AB607333.1 80 Chuma et
TGCTTTTTTATTCATTATTTTTTTTTC al.,2011

R: AACGTCGTATGGGTATGCCCCACCA-
CAATATTTATAACGTGCACATTGTGCA

2 HER55H

2.1 R TBERE P Avr-Pia S HHE

X 7K R A Aichiasahi OB TESE 2 0H , 30 7k
IR o T TR R 1)~ 34 B0 %2 73.3% , L ORI
PRI CH1209 B0 , B0 8 11.1% , Al B4 T8 R 20
FoN100.0% (F 1-a) . ToE 3£ Ave-Pia A A7 1E/
B () R 7E 30 MRS PR DA I rh 340 s A
A 33.3%, Horp 7 O AR AU B B P B R
100.0%, 7€ 21 BRAN A% L CH1290 % A 1% 3L A
HPU R N 4.8% (& 1-b) o % Avr-Pia 5 R ) 10 £k
T 905 A R R i 2 [ 4 51X (coding sequence,

CDS) ¥ 5¢ 4 —5.
2.2 HHXTBERE  Avr-Pital B B

X KRR it A K B B0 PS5 SRR B, 30 MR R R
5 T - X B0 2 A 70.0% , Kl 25 B Rk FIURE 5 T ok 2
S5 253 2R 100.09% 10 (18] 2-a) o 7 30 BRAFIEE #
Bk ICTE LD Avr-Pita ] (PE2 ISR 76.7%,
FERE Y B RR rh  HE B4 100.0% , Rl TR i)
HEATE N 66.7% (5 2-b) o 23 MRASIEN H Avr-Pital
(AN TP R R R B (181 3) , 7o FH B RS
99 D DRRR T AR 43Sk 3 NS, Al 01 02/03(C 1
AR POZRE, U CH1195 )& T PO SR
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B 1 30 RTBERE B Avr-Pia WTETE/ER K SR
Fig. 1 The presence/absence diversity of Avr-Pia in 30 Magnaporthe oryzae strains

A TR TR 43 A A B IO K RS i Bl Aichiasahi 5 AR, R G FRILXE M & H Ave-Pia 22 . B: 30 HkAH
IR B R S Ave-Pia 2 B B R ; M 1 kb plus marker; T': 25 X, A: The phenotype of M. oryzae strains after infected
with Aichiasahi; the black points indicate that the strain harbors Avr-Pia gene. B: The genotype of M. oryzae strains with Avr-Pia

76
CH1290 ¢

I 1155+
I 111205
I 11207+
I 1115
I 1115+
I 11156+
I /1120

CHI 188 R CH 1180
CH1186 | 1 | | 39
CH1205 [ CH 1179

band; M: 1 kb plus marker; T : negative control.

A BRI BR RIEI T BR
Japonica-borne isolates Indica-borne isolates
L2593 LD B LALRLILIRIRRSEIRSLERR
S @ A= Ao e ogn g on 28 an 0 S s D
T T I I T ocll ol e e = o o oo o o e Qi = s m e o T
= 22888 2K & QRRZ 286
B N S e i @ g5« = @ o
T T = T asiianiian)
is 555585 535 OMOOOO O OO
1000 bp

B2 30 HRFBERE T Avr-Pital K S
Fig. 2 The diversity of Avr-Pital in 30 Magnaporthe oryzae strains
A FEIELR T 70 A A TR AR RS SR KL S R AL, REIR SRS IX T R T ST Ave-Pital JEIH . B 30 BRASIE 16
H B Avr-Pital S5 P TERE s M: 1 kb plus marker; T : 45 FAXT . A: The phenotype of M. oryzae strains after infected with
K1, the black points indicate that the strain harbors Avr-Pital gene. B: The genotype of Avr-Pital in 30 M. oryzae strains. M: 1 kb

plus marker; T : negative control.
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Fig. 3 The phylogenetic tree of rice blast strains and reference strains constructed by neighbor-joining method

based on the exon sequences of Avr-Pital in Magnaporthe oryzae

Avr-Pital 25 15 7 91 B X 40 B 435 SR BH | B Rk
CH1195 J& T PO 254 , {H 5 1 #k PO-02-7306 £l PO-
12-7301-2 & 5T FILE SR 60 137 (1M 2R/ 22 2R )
FEE 192 0 CEBEERR RN AR ) A 225 . 1 1 bk
CH1208 55 181 13 28 JE 1R Afs 2 1 , e Hl 78 77 R )
FRTR o KA FY TR R 1Y) 25 5 4 HE AR A 83 1 AR
192 o7 ZIE TR , A 70 B ek v 43 il hy R 4 S TR I T 2
i , TTRIRY B R H 20 oA KA TR AN e 2R (6 2) o
2.3 HHXTRERE B Avr-Pii 1 S

30 BEARIER B T Ave-Pi RGN 25 592 B Rl 7R
T R FIURE 7R B8 K X Fujisaka No. 5 A% 0% P43 71 0
100.0% 10, MM iz F& DK () 8 BRAT R 250 0, BHE X B8
AR CD0073 Hr & A7 i 5K (K1 4) .

3 g

ARHIFFE 25 eI, BITAGI A1 3 o 3 B0 35 3 R
FERIRE T ARSI TR TP 25 SR i P 9E 45 5 5 Liao
et al.(2016) 3¢ T 2 B 44 7 FH Bl 750 7K g I i v
PO I PR 43 A (0 285 AR 6, 2 BRI A A R 05 B
TCBESE PR 1) 50 Aii B B0 1 2 R TR X /KRG W e i
REPETEAG IS . ARWFIE & B Avr-Pia 15 30 #RFE IR
9 TRT AT %) ST X7 R BB % Ol 33.39% , {H S R A Y
B Y H B R H 100.0% , % 45 5 Avr-Pia 1F
T 0 T P A ARG 0 A 4 2% 25 57 88K (Yoshida et al.,
2009; Cesari et al.,2013) , H & 2 & T I8 [ pg Z X %
FER PRI % 16.7% (CRATSE,2017) 1T S =
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FA A 11 A 1l X2 DR 1 R0 3 45— 30 (30.2% )
(Lietal.,2011) , {H R B RE P Z 5L 100.0% 19
AR AR F 0K . AT Rl B TR AR 27 3 (E 2R
1) S A TR BE R D, AR XA Y P b s s K 1Y)
RS, Gallet et al.(2016) F1 Liao et al.(2016) 43
B 7 AN [RIK R SRR rh B 55 R i o3 A A O, Jc SR
Feros i PR B H 0 A TR, T 56 R SR 7K1 )
W THRIRG . W B R R 2O B T 20 T
B A PR S S R A A ek 3 PR 4D 11
KRG LU IR Y EHE . Avr-Pia F B R IAEAEIHRIE

*2 Avr-Pital EEEF

ZFEME X 0] BB 5% R T e e AR b A e, ]
AE5 T RE 3 N B 9% K 1Y B R 7 91 1 2 R PR AR O
(Huang et al.,2014; Yasuda et al.,2006) . BRILZAb,
ZAE W] B A e AR 5 e R TC R E . W
e % (2018) A IAEATIRIA I 1 Avr-Pia ifih[X. 212
PLBHEGE AR (C/T) AT RESS i Avr-Pia 2K JCRERER T
fit. TEAHFFT FE AL CH1209 F1CH1290 H1, Avr-Pia 1%
CDS X 5ZH Rk 791 56 4 — 20, (HIX 2 PRAF I
AT 1] i B Achiasahi ZO , AT BEE S 2 X 8077
AR B — LR,

e

Table 2 The variations of Avr-Pital protein sequences

Ptk e 4 60 82 83 88 104 119 136 174 181 192 195

Strain Avirulence/Virulence Group
PO-02-7306 - PO C N D R K E G \' H C H
PO-12-7301-2 - PO S N D R K E G \Y% H C H
CH1195 - PO S N D R K E G \% H F H
84R-62B + 12 S S D K N E E I H Y D
Ken54-04 + J3 S S D K N Q E I H Y D
CH1184 + 12/J3 S S D K N E E I H Y D
CHI1185 + J2/J3 S S D K N E E I H Y D
CH1186 + J2/13 S S D K N E E I H Y D
CH1188 + 12/13 S S D K N E E I H Y D
CH1190 + 12/J3 S S D K N E E I H Y D
CH1192 + J2/J13 S S D K N E E I H Y D
CHI1205 + J2/13 S S D K N E E I H Y D
CH1209 + 12/J3 S S D K N E E I H Y D
CH1207 + J2/13 S S D K N E E I H Y D
Y93-245¢-2 - I S S N K N E E I H CcC D
84R-62B - b S S N K N E E I H CcC D
PO-02-7306 - J1 S S N K N E G I H C D
CH1198 - J1 S S N K N E E I H CcC D
CH1173 - I S S N K N E E I H CcC D
CHI1176 - J1 S S N K N E E I H CcC D
CHI1178 - J1 S S N K N E E I H CcC D
CH1179 - I S S N K N E E I H CcC D
CH1182 - b S S N K N E E I H CcC D
CH1208 - J1 S S N K N E E I R C D
CH1290 - J1 S S N K N E E I H CcC D
CH1322 - I S S N K N E E I H CcC D
CH1367 - J1 S S N K N E E I H C D
CH1368 - I S S N K N E E I H CcC D
CH1383 - I S S N K N E E I H CcC D
CH1387 - J1 S S N K N E E I H C D

; D F:

+ =3B Av-Pital R IETEFEFAMBEPEILR . C. AR
H: HEM; 1. FE R ; K. AR N KT ; Q. AEML; R: F&EMR;

KA

I%

AR ; E: WRAR; F: ANEMR; G: HEAR;
S: 2% JR; V: WANR; Y: WEER. +and -

indicate the avirulence and virulence of Avr-Pital. C: Cysteine; D: aspartic acid; E: glutamic acid; F: phenylalanine; G: glycine;

H: histidine; I: isoleucine; K: lysine; N: asparagine; Q: glutamine; R: arginine; S: serine; V: valine; Y: tyrosine.
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B4 30 HRIBEBE P Avr-Pii H S 11
Fig. 4 The diversity of Avr-Pii in 30 Magnaporthe oryzae strains

CHI1208
CH1184
CH1188
CH1186
CH1192
CHI1209
CH1185
CH1205
CH1190
CHI1207
CH1180
CH1358
CH1195
CH1189
CH1378
CH1193
CH1177

M

A FEREIR T 70 A= 6L TS W /K A i B Fujisaka No. 55 3R
ZEEAXTEE, A: The phenotype of M. oryzae strains after infected with Fujisaka No. 5. B: The gen-

[X7Y; M: 1 kb plus marker; T :

CH1197

CH1368

CH1387
CH1179
CH1178

B+ 30 MRARIELG 1 AN BH XS IR CD0073 H Avr-Pii [ 5

otype of Avr-Pii in 30 M. oryzae strains and positive control CD0073; M: 1 kb plus marker; T : negative control.

Avr-Pita JEFHE IR T 2R 7K e s 1 0 R
FL A (Valent & Khang,2010; Chuma et al.,2011) , H.
PR AL AR R . Li et al. (2014) & BLZ I 1R
2B AE 366 MRFFIELI B T )34 IR R 59.6%,
TE 25 FE 48V I L XA H BT R A e R 72.4% . ARBIF
¢, Avr-Pital 18 G BH B FHIE0E 1 A9~ 34 H B0
FN 76.7% , FERIBI TR B (1) H B2 H 66.7%, 1M
B Y B PR o 09 BB 65 100.0%, 55 Li et al.
(2014) WIBIFSE 45 RA — o 22 57, LR B TR pk rp
IR IR 2 AR . Ave-Pital 2 (175145
M2 Bz L A SE R 1) A8 S 5 e SR — 34, H
5 Chuma et al.(2011) () PO . J1 F1 J2/33 25 BE R 73—
. BRTAPR CH1195 F1, BE Y B PR AR Y B R Ave-
Pital 45 [ 751 22 5 055 83 (L FIEE 192 1 Z LR 1Y
s & 3% 5 Chuma et al. (2011) fUWFFE 45 - —3 ., N
I AR TR AR R R R R O PR 1Y) 25 AR AR |
AT REAE T aX 2 A7 s R AR B Y, (H ELAAR IR — 137

MRASEUE Avr-Pital TN TE 2 — R R

Avr-Pii L R BUR R IUAFAE /BRI 2R 2 5%
DR E 2 e 48 R s TR P ) HH B A8 40.3% (Li et
al.,2011) , ZEAJEMA B P A o0 BT 38 0 21.19% (fE
o4 ,2018) . ASHFFE 1E H Fujisaka No. 51F R 4

Avr-Pii FCHEHE R 5500 SR, A 302 KL DR iy o B0
RN 0o MIAEIZEN MR b, BR S A Pii B A1, 38
A Piks %A (Tsunematsu et al.,2000) . %W AU
PR XT Fujisaka No. 5 N800 1] B8 /& % A Avr-Piks
SAT REAEAE LB AR A Y O R SE R 592 5 )
W RS DT S R EAE . DR, il 75 Rk R AR
AN A TCRETE R Ave-Pii F1 Avr-Pikes , TR Y 5 #F:
T HES A Avr-Pii 5%, Avr-Piks

H AR I PR L o7 ) JC B L R AT 401, 3
HEL SR 124 CH R85 ,2018) , ARBFFE 45>
1 T 3FICEE LK Avi-Pia . Avr-Pital F1 Avr-Pii , B
JC 75 5 PR Rl YA I8 TR 1) 22 R Pl A 1o
— B URAEIE , HAE LB KRG PR X2 A AR IS
ML TEH —PIRR,
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