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WE.: Ak —F T M E R4S 9895 B Magnaporthe oryzae BAR 7 AVR-Pia J B 09 25 B K 5%, #) A K
#% % KW % IRBLa-C /R A euFr2F B =g 8 134T (1) R 4R 5 B 47 2] 09 471 A4S B A B A MR AT 40
PR Pia A ROPEM A B XA B AVR-Pia 55 - PEAR TR 471 445 98 9% 1 18 #3417 PCR A4S ) =
/B"}?- I o £ B % A BEAR T T2 25 B AVR-Pia 09 5 % DNA 25 #) % 53 ; #) A A &tk 45 R A= PCR
i) 25 Rt 471 AR A BRIEAT B B X 4, 0 S S T AR AR S AR = B L1240 My A AT AT
Pzaﬁ_klil}i.\ko ERE, AT MAGRIA A AT, 3548 Pia A W 69 K452 K W % IRBLa-C &I
Jy B I e B W9 T AR A A 139 Ak A 3324k, BT & WA 531 A 29.5% F2 70.5% 5 42 471 R A5 BJA
BT, 2 A A 244 %A= 227 % H Ak S A K2 B AVR-Pia A2 R A F 2 B AVR-Pia, P & ¥4 2
A 4 51.8% 47 48.2% , Zu - 3 B AVR-Pia £ h 22k B f 4TI G BRARART ,AF VR
B E BB R A 56 kA 161 4R, £ 217 4k, & B ARG 46.1%, £ 13 /> () #5585 B BRK P,
A VRS RV MRAT & W) £ 7k, o b -G L ieb Rk ek B G (RBAR T B R T 44
M) ey el A K, 30 A 77.8%.57.1%.52.1% #2 50.0%; J2 1124y = & B ¥ 5 A R TR ¥, A
2010 Mo 7 4G e FP A B A A Pia, 2 BRI TN )P, RAEEE 134T ()L X35
KAG F R AKAG Pia o R 3tk & Pia AR KB R ESHE>HET .
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Variation of avirulence gene AVR-Pia of Magnaporthe oryzae and the
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Abstract: In order to further know distribution and variation of AVR-Pia of Magnaporthe oryzae, total
471 isolates of M. oryzae from 13 cities (prefectures) in Yunnan Province of China were used for patho-
genicity test to examine the effectiveness of rice blast resistance gene Pia using monogenic line IRBLa-
C. Genomic DNA of 471 isolates of M. oryzae collected and isolated from different rice-growing-re-
gions in Yunnan Province of China were used for PCR amplification and sequencing to examine the ex-

istence and structure variation of AVR-Pia using gene specific PCR markers. The reaction types were
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classified base on the effectiveness and PCR detection results, and from which to screen the isolates to
identify Pia. The Pia was identified among 112 local rice varieties collected from Yunnan Province by
using the identification isolates. The results showed that 139 and 332 isolates among the 471 rice blast
isolates were avirulent and virulent to the Pia-containing monogenic line IRBLa-C, with the proportion
of 29.5% and 70.5%, respectively. Among 471 rice blast isolates, 244 isolates of M. oryzae carry AVR-
Pia and 227 isolates without AVR-Pia, accounting for 51.8% and 48.2%, respectively. The AVR-Pia
mainly showed the mutation of complete deletion manner. The 56 and 161 isolates were belonging to
the reactive type of A" and V' respectively, and with the total proportion of 46.1% among 471 detected
isolates. The proportion of types A~ and V* were different in 13 cities (prefectures) of Yunnan Province,
the proportion of A~ and V* was higher in the isolates population from Puer City, Honghe Hani and Yi
Autonomous Prefecture, Zhaotong City, and Yuxi City, the proportion was 77.8%, 57.1%, 52.1% and
50.0%, respectively. A total of 20 of 112 local rice varieties holding rice blast resistance gene Pia, and
the 20 local rice varieties mainly distributed in nine cities (prefectures) of Yunnan Province. Those re-
sults showed that Pia had limited effects in most of rice production areas in 13 cities (prefectures) of

Yunnan Province, and the rice germplasm containing Pia gene was widely distributed in Yunnan Prov-

ince.
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FH B IS B Magnaporthe oryzae 51 B FHIE R
SRR X BRI 3 o BRI
PERED A A PR A2 I RN B 22 0% AR S AU 5
2o BHBTMIE, KAE P E A 84410 FRCE AW &
th, b 24 A ORI € v R (1 K A it
iL» http://www.ricedata.cn/gene/gene_pi.htm) , £ 45
o> FROER B2 KRS E R, SRR
PUREIRLIA /KRR 1) S AL, e T 52 31 ) e 45
FE77, 9o D T v ) TC i e PR A A PR 3t 17 172 S
SEGTHK R S AP B PPE T2 K (Khang et al.,2008)
PRI , 35 A /R DX R TR ) JC R I, B e
TCREBEA B A1 B 78 S A L, T R K R4 75 A A
B BE A A 3R B BEARHRE

JK e AT Bk TR 55 AH W TC R Ak (K] AVR 22 (]
) ARG HE PR 5L A 1 B AR5 2 (Yasuda et
al.,2015) , BIVRS IR0 BT 1) 0 7 4 A RE B/ AR h A
Xif L B F2 R v L IR, © A AVR-Pita (Orbach
et al.,2000) . AVR-Pizt (Li et al., 2009) . AVRI-CO39
(Farman & Leong, 1998) .ACEI(Fudal et al.,2005) .
AVR-Pia ., AVR-Pii, AVR-Pik/km/kp (Yoshida et al.,
2009) .PWLI(Kang et al., 1995) . PWL2(Sweigard et
al., 1995) . AVR-Pib (Zhang et al., 2015) , AVR-Pi9
(Wu et al.,2015) Fl AVR-Pi54(Ray et al.,2016) 12
TCREEERI B s . S 1 KR F AT R P R
), AR T A JC B R LA PR U RE ), HAR
S 7 X F A R IEAE AR BRR A SE R ) L

RANHARZ 3 M., ARITCERN, A7
WA, AN JC T 5 ACET 141 5B X 0 7 1 o
& 4 A 278 (Fudal et al., 2005) ; G752 AVR-
Pizt F1 AVR-Pital 1 & = Pot3 #fi A 287 (Kang et al.,
2001; Zhou et al., 2007; Li et al., 2009) ; JC 7 & [X
AVR-Pib ™ & A2 E T A A iR 28 AR (43
SEAERG ) | RS 3 AR 57 7 5 (Zhang et al.,
2015) , LA I3k S S S 0™ A T I B 6, il S
FEIfETek . HEEHEN AVR-Pia )\ H Ktk Inal68
HTERE , it h 85 M IEIRALNI A IEE 1, f A 24
PST Y motif, 1% 55 A RE B K FEPLIERE N Pia 2 T
U, I35 E B AEI 1V ( Yoshida et al.,2009) ., Pia 3
A F KRGS 11 5 G 8 4R %5 B I (Wang et al.,
2001) , f1 2 N HHAR ) NBS-LRR % K #4 i (Okuyama
etal.,2011), Cesari et al.(2013) BF 77 45 S 0, /K
R BLIEE F RGA4/RGAS 18 i %454 19 7 R
RSB B RN, T AVR-Pia Tl AVR-CO39 , FEIE s
TCHEHEH AVR-Pia 57K G RGAS H1 Y RATX 1 45435k
FEEEAE, B RGAS, JE MG BT RN (Césari et
al.,2014;Ortiz et al.,2017) . 7EMWIFE 4 A9 182 PR FEIE
TR REAR T, 86.8% LA A TR K &G JC#E K AVR-
Pia(Xing et al.,2017) , M7EFK FE AL 4+ 377 X 1)
76 MRA IR B AF A T {CF 42.19% BRPR O A o 5t
AVR-Pia , JLE5 3 AVR-Pia 178 520 F 5k J0
BEFEH AVR-Pia 958 2K RAF (R E4AE,2018) o
SR, = B A8 /KRG = X TG 75 3 K AVR-Pia 153 A
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ARG KRG B3 2 TRBLa-C 7K i Ffotet
H A 134T0 (M) SRAE Y 47 1 BRFEIEL S B P ik 1
AU SR Pia A 250 s FI G 8¢ 2 K AVR-Pia
R SR IC, X 47 1RR BRI ARIES T PCRASIN AN, 43
BT R 9 95 TR T 1R v JC B 3k B AVR-Pia 1) 73 A K
DNA S5 478 5 5 1| FHA Rk 25 5 PCRAGIN 45 Rt
471 RR A ARIEA T S AR 43, 7 16 68 R R 5 R4
FEEMT = R 112 0y M R FPEA T Pia 3 R G %
58, DI = R KRBT & Rl BOK R A5 B A
Jri PR AR
1 MBS RF*

1.1 #F#

PR R SRR B AR - S8 B Pia 3 G K
i B K] 2R IRBLa-C /K A i il .20 20 90 4-4R H =
R 130T (M) SRAE S T2 11 112 1y b5 R /K R i b
(D, T amEARIBHFEB A E AR 5 F %
VR 5 T 50 PR AT, ZKRER el Xof B A A R VT3
ALY ARSI R fF. T 2010—20144FH =/
A 134T CHD) AR A DCRIEI 3 B 1 47 1 RR ARSI
BRI (R 1), T-20 CIRAF

Bk M R AR M F 30 g Bl 15 ¢,
HIZIHE10 g 2818 /K 1 L; LB(Luria-Broth) i /& 55 #7
LR 10 g BELER 3 g ZRIBK 1 L, 121°C KR
25 min,

i ) S AL #% + 2xTag PCR Master Mix it 7 |
DNA Marker D2000, K AR A= 4L B2 (AL 50) A FR A
A5 e R 24 B = fr gl . C1000 PCR X
PowerPac™ Basic 1, 7K /Y FIl ChemiDoc™ XRS+EE I
A% 755, 5% 1H Bio-Rad /A 1 ; DYCP-31DN HL 7k A#
bmiAN—I0 g s MGC-400B SIS 346 , g —1H
Bl2FAER A PR T 5 100 BURIRAS , H N il 4= A 3
A B AT
1.2 Ak
1.2.1 #EAHHETT EF R &

WA 47 1 AR FEIEIA PR BT PR PR o3 31 2 o 81 e
BRI L, T 25 C TR BB R, FHE4LK
R TR M, R BFEK e A2, BT HE
§TF 2440 h 2 ==, FH K B 2808 K U6 T i+, il B
We Bl 4x10° A~/mL 19 78 F B 7F W, A 0.02%
Tween-20 J5 %5 .

1.2.2 el F Piaxt = d B 48 850% 1 69 A sorm) &
W5 A7 Pk FE N Pia (7K RG 53 & IRBLa-C
IR it A RN ARG el X Rt o 5 A A o - A
25T 15 emx9.5 emx5.3 ecm ¥R B i & NIE D,
A AR AT, BT R R SR B A RS T
FA R R B AEE AT T 30 m 58 12 m
) HOGIRZE N B 1, B KRS 2 3~4 I, 43 31
5 AR RN R BE R 4% 10°AS/mL 19 471 0% A 98000 B4 1 bk
il FEF W 20 mL. RS M B A E TIRE
24~26°C FHXHRIE 100% [ LAIBFE M EE 77 18~20 h, Fi:
R R E N IR, 7~10 dJ5 RR B 6 HR SR 703 &
I , VRIAT B ] 2 IRBLa-C 7K A i Fh RS R &
TE. MRIE ARG IF AT 39, S b 09, Tt
B 19, RA RIS Bt ;2 9, AR B
7 1~2 mm B BIE S 5 5 3 ¢, 77 A6 AR
3~7 mm KN K EIREE R BEA e il 2k ;4 9, 7
A Z T O SR K ARBE 5 5 %, 7= B 1 22 K
()95 BE L BEAH B Rl G . S IRAE = %5 (1997) 7
2B R R 0~2 A AR R X 578 Pia FEH
(7K R AL R 22 IRBLa-C 7K B i R 3 30 M , 4%
RIGHN R 3~5 R R X & A Pia B 7K
i B[R] 22 IRBLa-C /K i ity P 2 B R S8 , 40313t
EYURE ERE E 2 RN B AR 4 E
1.2.3 #5985 ¥ B #RAVR-Piatk B PCRA& M B ) 5
FIFHICTESE R AVR-Pia ¥ 53R C A RSN
P PRARIET PCRAFES A o 4 47 1 BRFERIR I 1
AT TR ARIE RN B BRI IR AL |, T 25 CTR ik
%7 dJE B R 2 SR B LB R R, F
25°C 4 MRIE N 3R 6~8 d, IUEE 22, R I CTAB %
(Tai & Tanksley, 1990 ) $i& HURE I PR A 22 4 55 (R 40
DNA , H-F-20CIHRAF . FIFH AVR-Pia FE N4 bR
iC 51 ¥ pex22F (5'-ACACAACAACCTCCATTA-3')
H1 pex22R (5'-CGGCAGAAATCATAGTAT-3") (Yo-
shida et al., 2009) X%} AVR-Pia {vi }5 947 PCR ¥ 14 , 5]
Yy e (i) R S A PR A A L. 50 uL 2
MWAEZ : 2xTag PCR Master Mix 25 pL.10 umol/L |-
5144 1 uL  FE 4 DNA 2 uL .ddH,0 21 pL., PCR
FLWFRET : 95 CHIAR 4 3 min; 95°C2Y 30 s, 60°CiE
K30 s, 72°CHEAH30 5,29 MFFR ; 72 CHRAEAH 7 min,
T 4CHAE  BIPEPCRY W EE 3k . H1.5%
BE R T 7= A T H KA, I FH R AR R e
TTHARR, BHYE =W R B 7= 0 5 78 TCRiEH AVR-
Pia MGG ICEEHE AVR-Pia WEPE
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Table 1 Isolates of Magnaporthe oryzae and local rice varieties used in this study collected from Yunnan Province
FEJEL I T TR B Isolate o5 KA Al Local rice variety
e i TR REL Wk S AR
R4 Location No. of Code of No. of JKF& iR Rice variety
isolates isolates accessions
10 T Baoshan City 119  YNCI-YNCII9 7 NMESE. KA, A /MERE . SRR . T [
Xiaohuake, Dabaigu 1, Yanshuanggu, Xiaolunuo,
Chaoxiannuo, Hanbansuo, Hualufeng
FEHETT Chuxiong City 43 YNX1-YNX43 0 -
KFAHT Dali City 0 - KIERUA | LD 04 (20485¢)
Dalizaoxian, Hongcenhuagu(Hongheke )
PEXURZAHERE 1 i 18  YNBI-YNBIS 15 2R e KER2. 274/ Z2RE. Ras. A
Xishuangbanna Dai K. 2 BoRLL, THF2 ZEMEE | I8 | 2R 55 .
Autonomous Prefecture 218
Haobuka, Qiexiegu, Changmaogu 2, Manyagu, Haojiejia,
Dahonggu, Bayuenuo, Haoduan, Laolaihong, Qiange 2, Haoyu-
anhongyao, Haohaoyuan, Haoyuanyao, Hannuo, Zhenbai 18
. BH T Kunming City 31 YNKI1-YNK31 1 K4 Changmanggu
YL Lijiang City 22 YNLI-YNL22 (DR - VIAS NE 5P SARMEAR ST X - TNPN/ ¥ ARy N N = KON I
P AR 1S 54752 3655 L EITRLLAR
Aihuabai, Laolaihong, Hongmimazhan, Damazhan, Hongmang-
dading, Xiaobaigu, Hongmaoyanggu, Baizal, 54752, Xuan 6,
Qihedahonggu
#7877 Lincang City 17 YNAI-YNAL7 18 WA TG ERRAT L RE R  BRRAT | RBHEAT KR 1
BRCHE . REA . R BUE L MR R IKBRA A L KA 2.
BTG /NELAY L AE TR R AR
Shanlinggu, Beizinuo, Yanfagu, Dahuangpinuo, Laolenggu, Ai-
zhuanggu, Lengshuinuo 1, Huangpinuo, Dayugu, Erlaoshuya,
Jijiaonuo, Lengshuimaxiangu, Lengshuinuo 2, Huangguanuo,
Xiaohonggu, Huaerzao, Shuibaishidian, Bendifang
AT FIA M 0 - 3 IaEE FEREAR 2 ERT
Nujlang of the Lisu Zanlue, Zaohangu, Hongkelaoshuya
Autonomous Prefecture
TR SE ARM 63 YNDI-YND60 7 RS OKEA L EE L ZET | BRTEKI R L0
Dehong Dai and Jingpo Haoanlong, Baichangmanggu, Xianggu, Haomoya,
Autonomous Prefecture Haoanlongmiemen Nuogu, Hongxinnuo
LIRS M 21 YNHI-YNH21 7 KREE DR VROKA B SR s L
Honghe Hani and Yi Shuidaobai, Maweigu, Lengshuigu, Wangu, Gaojiaonuo,
Autonomous Prefecture Digu, Jiugu
HHTHT Puer City 9  YNSI-YNS9 22 EIEAY L HOUIL BUERRE | REEDT L SRk AY L URA L R
A =R L2 =R ORAEST . RELA 1 A | /D
PEAY L RAENE . WGWEAS 2., S0KG . JEDRG | THHLAS | mil | (R
HEARIA
Laozaogu 1, Xiyuanjiang, Chengduai, Dabogu, Qitougu, Kuo-
zalie, Zaohonggu, Haozhuan 2, Zhaxima 2, Haobianyuan, Da-
huake, Dahonggu 1, Landigu, Xiaohuagu, Dahuanuo, Mazh-
agu 2, Zinuo, Dahuangnuo, Jiudigu, Chongtui, Ega, Aogena
ith35 1 Qujing City 17 YNQI-YNQI17 0 -
SC1LI T Wenshan City 14 YNWI-YNWI4 6 /NAEA, HEAE WIES | ATISEES . RAR 2, MER
Xiaobaiyanggu, Wulixiang, Mazhagu,
Hongganmazhagu, Dabaigu 2, Xiaohuagu
E T Yuxi City 24 YNY1-YNY24 8 B KIRERS . K3, HUA | JERAT . /NGB |
ZAFSIHAL | R
Hangu, Damaxiangu, Dabaigu 3, Babagu, Zhushinuo,
Xiaoyingnuo, Langanwujubaigu, Jiegunuo
A3 117 Zhaotong City 73 YNTI-YNT73 5 —EMECEIA. Eziﬁ AR, BT T4
Sanbaibang, Shoutiangu, Baiyunzhan, Wubaili,
Baijiezigiangiangu
11 Total 471 112
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by it — A BT JC B L R AVR-Pia 1) 575 07 B,
BEHLPEIE T 424~ PCR PHE = 0E4T va e Fziif , of:
PEUCHEE I (i) B 5 A BR A RIEA T T 0 4
K JH DNASTAR 7.1.0 #k {4 Lk GeneBank H AVR-
Pia SR 5 A F 5] (GenBank % 5% 5y AB498873)
H S BRIEAT I 5 HE X 53T o
1.2.4 =& 448 R 7 A ARG R A

MR R IEE 05 11 T 7k AVR-Pia FEDR 1) PCR 4G 45
AW TESRE Pia I E LSS BB 204 4 Fh
ANFE L B AT AT VRITV . & AVR-Pia 3
K HL XS5 A7 Pia &R 9 7K A5 50 [H 5% IRBLa-C 3
PUR IR A AT RN AL N5 AVR-Pia 2 H H A
JKFE B EE ] 2 IRBLa-C B M BT I B R R A
N Y 5 S5 A5 AVR-Pia 3 R H X 7K R 5. 3% K] 22 IRBLa-
C I M BGR I E AR N VR R s N4 AVR-Pia
PR H 7K RS B[R 2R TRBLa-C 2830 4 J8s 1 T ik
RV AL AR VOIX 2 F e R R 2 BH B Rk G
AVR-Pia F:PH 5 HXT AL & IRBLa-C R BN LK
ZIEAE—— XTI FR s AH I, A VX 2 Fifi s g 7Y
W MR AT TG AVR-Pia 2 5 H X L F 2 IRBLa-C
TR PUEZ BIRAFAE—— X R o DS Y
ATHTV R 430 i e AR TR PR YNC20 F YNC30, H]
TH T AP .

1.2.5 =& 43y ASFr K B Piaty %2

W AR FE bR YNC20 FTYNC30 4218 1.2.1
D7 R4 10AYmL AR IR . 5 11245
2 A8 Hb T R KR it P R %o S A I VA
B FAEZES T 35 cmx25 cmx9 cm ¥R E &%
ot B AR LT, A TR 10K B BB T
= B AR B A PR BT PR 5T T 30 m L, B
12 m i HOGIRE N T I, KR K 2 3~4 0, 53
TR E A A 4% 1054Y/mL Y %8 52 B fk YNC20
FIYNC30 i 48 7BV W 20 mL. 3285 A& i Ol
PAA P BB MR 1.2.2,

2 ERESH

2.1 HEEEPia =EABERENENMHE
FEHEY 471 BRI B SR A R R b, X S
Pia JE DA 7K R B3 A 22 IRBLa-C 2 31 h 47005 1k
I B4 TR AR 43 0 R 139 1332 Bk L BT 5 EL 43
29.5% F170.5%($2) . Mg e S 8
TR I A IA M AL R T P
RN IR EE T BE BT LT R I
VAN LTI T T AR YT (R R R B A

Xof 7K e 2L R 22 TRBLa-C 26 50 4l (0 T R 23 31 My
16.15.12.50.90.23.53.6.12.25 .11 . 10 F1 9 ¥k, fIr
7 143590 94.1% . 88.2% . 85.7% . 79.4% . 75.6% .
74.2% . 72.6% . 66.7% . 66.7% . 58.1% . 52.4% . 41.7%
F140.9% (£ 2) , R = A 13401 ON) K 737K
FEPUPESEN Pia 32 RBUNE
22 ZEEBERALEEEAVR-PaNHRER

25 PCRKGIN , R 4 47 1 MRS IR0 200 T bk v
A7 244 BRIFAR &A1 TCEE 5L N AVR-Pia , 47 227 PR A K
NEA BN AVR-Pia, T b7 FE 1535 4 51.8% Fil
48.2%($22) o TEMHTT (L0 mI0G e G35 A IR M
[ITRANG I /R 3 e 1) Y B R DN NS SR EN N e B e AN Y
BT PR LT PSSR AN 5 F IR N s T SC il
T BT RISV TR T AR, S TR
AVR-Pia W B HEEL 50 8. 18.15.37. 14,4217,
62.8.7.4.10 F12 ¥k, BT 7 Lk 5 53 531 24 88.9% .
85.7%.68.2%.58.7% .58.3% .57.5% .54.8% .52.1% .
44.4% . 41.2% .28.6%.23.3% F 11.8% , H: v 75 3 75
QIRARGILAYEN =3 A= FEY) IN AR IR o5 N 29 5= U]
BEAAM BB T R AT 8 T
CHN) RS T A TP, BB 52.19% A0 TR AR 75 o2 3
Kl AVR-Pia , T 1€ V8 XU 1% A 36 M L #h T e
L BT A v T S AT O R s TR A
L 11.8%~44.4% (TR AR & TCHEEE N AVR-Pia (£ 2) ,
T ICEEIEIN AVR-Pia 18 258 45 R RA o REAR
(R 531 25 3R

25300 7 455 043 A 2% I, 42 TR0 T T R 1Y
AVR-Pia Zi i X ¥ TR 41 1 34 5 € 3B 751 (Gen-
Bank %5 4 AB498873) 5¢ & — 3, K = A
SRR TR L AVR-Pia F BN GEL AT 7,
2.3 mEETEERE E A R R B

FE 471 BRARSIR IR DA BRA R AR b, AT Vo 2R
(R TR AR A A 83 BT 171 MR, 2 254 B, i B
BRI 53.9% 5 A~ FI TR V* iz 107 Y 1 1 Bk 000 ) b
56 BRAN 161 Bk, L 217tk , 5 SR PREUW 46.1% (£
3)o TE 13T O A R, AR VI 7Y
PRRRIIT 7 LA 25 S LA e T 20 i Je I
I AN RRIETT BT 4T O BF il
K900 77.8% .57.1% .52.1% .50.0% , 7 7R 1T.1 I
Il v T BT 7 e/, 43 5 R 27.3% F23.5% (3
3), UL = A 134T (M) 46 8 43 K e = X
I 5 T8 TG 753 35 PRl AVR-Pia 57 15 1) 35 PR 40 20 i 8%
=
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R2 KBAMER P ZEEABEREERNERERBERE L SEE AVR-Pia H) PCRIGTLEER

Table 2 Effectiveness of rice blast resistance gene Pia against Magnaporthe oryzae isolates and PCR detection results of AVR-Pia

genes of Magnaporthe oryzae in Yunnan Province

PP Pia AR 5 45 253

Effectiveness of rice blast resistance gene Pia

TCFEIL AVR-Pia BRI 45 5

PCR detection results of AVR-Pia gene

R by pathogenicity assay
e 1 . e e K AVR-Pia NEH AVR-
AL Location  No-of FUREIRAL e vy gy RIEVREC g vy 5y saiontc b5 Lol i BB B 5
1solates No. of resis- No. of sus- . .
tance iso- Percent- ceptible iso- Percent-  No. of 1.so- Percent- No. of iso-  Percent-
lates age/% lates age/% lates with age/% lates without  age/%
AVR-Pia AVR-Pia

P 11117 Baoshan City 119 29 24 .4 90 75.6 62 52.1 57 47.9
#1ETH Chuxiong City 43 18 41.9 25 58.1 10 23.3 33 76.7
POXLRAN IR E T 18 6 333 12 66.7 8 44.4 10 55.6
Xishuangbanna Dai

Autonomous Prefecture

BT Kunming City 31 8 258 23 74.2 17 54.8 14 45.2
WYL T Lijiang City 22 13 59.1 9 40.9 15 68.2 7 31.8
Ifi 7717 Lincang City 17 2 11.8 15 88.2 2 11.8 15 88.2
TERARIE SR AR 63 13 20.6 50 79.4 37 58.7 26 413
Dehong Dai and Jingpo

Autonomous Prefecture

LIS e R 21 10 47.6 11 52.4 18 85.7 3 143
Honghe Hani and Yi

Autonomous Prefecture

H-H T Puer City 9 3 333 6 66.7 8 88.9 1 11.1
317 Qujing City 17 1 5.9 16 94.1 7 41.2 10 58.8
1117l Wenshan City 14 2 143 12 85.7 28.6 10 71.4
¥R Yuxi City 24 14 58.3 10 41.7 14 58.3 10 41.7
[#43# 717 Zhaotong City 73 20 27.4 53 72.6 42 57.5 31 42.5
&1t Total 471 139 29.5 332 70.5 244 51.8 227 48.2

K3 mEE AT RBERE E R R B

Table 3 Reaction types of 471 isolates of Magnaporthe oryzae collected from Yunnan Province

e /NI L R R ATV ) ARSI PR
FBREC o, of different reaction types A” and V- reaction type isolates A~ and V* reaction type isolat
%%H_ﬂ‘ Location No. of 0. OT dirrerent reaction types ai ”reac 10n type 1solates fil v reaction type isolates
isolates  A* V- AV AL ST i Lt £k 33 ST i LAl
No. of isolates Percentage/% No. of isolates Percentage/%
{11171 Baoshan City 119 16 4 13 46 60 50.4 59 49.6
#1117 Chuxiong City 43 7 22 11 3 29 67.4 14 32.6
FOSLRAN iR E IR M 18 3 7 3 5 10 55.6 8 44.4
Xishuangbanna Dai
Autonomous Prefecture
E. 9 i Kunming City 31 5 11 3 12 16 51.6 15 48.4
HHYL T Lijiang City 22 11 5 2 4 16 72.7 27.3
%7817 Lincang City 17 0 13 2 2 13 76.5 23.5
TR S RN 63 10 23 3 27 33 52.4 30 47.6
Dehong Dai and Jingpo
Autonomous Prefecture
EARTI[E YTy 2= S E R 21 8 1 2 10 9 42.9 12 57.1
Honghe Hani and Yi
Autonomous Prefecture
I T Puer City 9 2 0 1 6 2 222 7 77.8
i3 17 Qujing City 17 1 10 0 6 11 64.7 6 353
SC1l 7T Wenshan City 14 0 8 2 4 8 57.1 429
EETH Yuxi City 24 8 4 6 6 12 50.0 12 50.0
338 17 Zhaotong City 73 12 23 8 30 35 479 38 52.1
41 Total 471 83 171 56 16l 254 53.9 217 46.1
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2.4 MAEMERPREEERPEERS
TE 11240 2 48 Hb 7 R AR B 26 YR v, A 20 1

J7 Fed b AT YNC30 B R8s B YNC20 $idvs ([#

1), e B SE KA R b S S 3L Pia, A 740y

4 5 6

BERYNC30E#R

Inoculated with
YNC30 strain

BERMYNC20B B
Inoculated with
YNC20 strain

B A T Y T ]

Hi 7 FE AR YNC30 FYNC20 BR300 , A 41
5 FREARIXT YNC30 F1YNC20 BRI , A 1443
H 7 AR S FROG YNC30 B REHT H X YNC20 R %
995, T UM 17.9% .66.19%.3.6% F112.5%(F54).,

12 13 14 15 16 17 18 19 20

1~20: \AKR . A4 LA EAR (LLAR5T) T RAT 4T UARIE L RAESS . RELAY 1, oG 2457 208
O BAEFFRKRE L RER2 PEBEA A RIEARD /DRRE L RIRER A L RIS 3 PR B REFT . 1-20:
Landrice varieties of Bayuenuo, Baichangmanggu, Hongcenhuagu (Hongheke) , Yanshuanggu, Hangu, Chengduai,

Dahuake, Dahonggu 1, Hannuo, Haoanlong, Haomoya, Haoanlongmiemen, Dabaigu 2, Xiaobaiyanggu, Digu,

Dalizaoxian, Xiaolunuo, Damaxiangu, Dabaigu 3 and Aihuabai, respectively.

El1 & Pia EFR 200 =&t A EMMAEEMREREE K YNC30 1 YNC20 FH & fRiEIk

Fig. 1 Disease symptoms of the isolates of YNC30 and YNC20 on 20 local rice varieties with Pia gene from Yunnan Province

AR Pia i 20 13 15 F5 G Rh £ 250 A0
TE 9 AT (M) v, Hevp 8.5 8 e 3 B i B v N AT
443, 3 SR KRR AR (IS P I SR K
el i of s T A 3408, 3l A AT R AE e R AL
A3 Rl T 300, 0 5o AT RIRE AT VR
FIAT 3 Bl PSRN I FHR AT 203, 2050\
VRGNS o 5 DR LT AT 2403, 20 5 R P R AT LN
A s SCIITA 2405, 2050 8/ BHAS R 4%
2 dty il s KRBT 2003, 70 ) R KB RLRIAN £ 464
(ZLAR5C) din il s ZLAT JE AR G AT 1403, D
A d A IV A 10y, REAE A SRl R Pia
B KRBT B 25 8 AR (3 4)

3 i

AW A =R 130T N REETFT R 471k
FE 929 BT S TR AR 1, 70.5% B AR X K R T 3 P

Pia 305 , 22 B & A Pia (7K RS S RD K S AhAE
RETEE G T ) 7RG ot ol A 0 7 47 8 A B i, T R
REIR UL S A Pia UPERE KRS A OB #R , X 5 5
ZERFRA (201552017a, b) X BB E V48 Rl TR A
BB 45 (2016) XoF 4 78 44 A 0 PR AF AR L 2 O 4%
(2014) XFVT.PH 48 FE IR0 B RE AR O BIFTE 45 AR, 2
W TG #5 3 [H AVR-Pia 76 AN R] KR P2 X B34 30 & A A8
S TEA PN E AT Pia JE R KRS i 64 )+
antyi-

E A IR, AL T3k X sk (4 JC T 5L K AVR-
Pia ,AVR-Pital , AVR-Pik E.A = & B9 A Fa g 1 (Yo-
shida et al., 2009 ; Jia et al.,2000; Dai et al.,2010) , #%
Sy R ARSI TC R (e (B /TC 22451 ) T RE
JER R R T e IR AT AR P DR bR AR R A
FEEHLH (Chuma et al.,2011) ., ZRHFITLE R T,
42 BRE R P AVR-Pia Hit X 551 5 E 41738 19751 58
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&5, IR KN SNP JHAFEF X, 2 F
A KA X RIS TR TG RE L AVR-Pia £ 2558 o1 5
PR 58 A i 2 (1428 S Xk sk K R b 1 BE R Pia 1R
9], 455 5 Yoshida et al. (2009) .Sone et al.(2013) .
Huang et al. (2014) F1 B2 # i 55 (2019) BfF 58 45 2 —

B AN, ARG R BN, 51.8% WK AVR-
Pia , T 7 48 R0 TR 14 T 86.8% TR bk 5 AVR-
Pia(Xing et al.,2017) , Ui W] JC#5 B K| AVR-Pia TEA
(] AR 7 X P A 6 2 S 5K, 3K AT g 5 L 1Y)
YT IIEZS e S S

F4 =EEA BTGB ERE Pia WEERE DT

Table 4 Identification and distribution of the Pia gene in 112 local rice varieties from 13 cities (prefectures) in Yunnan Province

X YNC30 B b H X} YNC30 B AR BUG
X} YNC20 HHRTTHH X YNC30 F1 YNC20 % YNC30FI YNC20 3 HAF YNC20 1 ik Rk
A BRRISH0I 1 i PRI (1) i A 9 1) e
¥E:  Varieties susceptible to Varieties resistant to  Varieties susceptible to  Varieties resistant to
SRAEH Location No. of YNC30 and resistance  YNC30 and YNC20  YNC30 and YNC20 YNC30 and suscepti-
accessions to YNC20 ble to YNC20
w 1 w 1 w - S 1
No Percent- No Percent- No Percentage/% No Percent-
) age/% age/% ) gere ) age/%
£:11171 Baoshan City 7 2 28.6 5 71.4 0 0.0 0 0.0
KA Dali City 2 2 100.0 0 0.0 0 0.0 0 0.0
PSRN E i M 15 2 133 11 733 0 0.0 2 133
Xishuangbanna Dai
Autonomous Prefecture
E BT Kunming City 1 0 0.0 1 100.0 0 0.0 0 0.0
WYL Lijiang City 11 1 9.1 8 72.7 0 0.0 2 18.2
72T Lincang 18 0 0.0 14 77.8 1 5.6 3 16.7
RTINS FAM 3 0 0.0 1 333 1 333 1 333
Nujiang of the Lisu
Autonomous Prefecture
(YR 3= 1) I ERT=PA] 7 4 57.1 3 42.9 0 0.0 0 0.0
Dehong Dai and Jingpo
Autonomous Prefecture
ARCINEYENF -3 A=Rp)l| 7 1 143 5 71.4 0 0.0 1 143
Honghe Hani and Yi
Autonomous Prefecture
T Puer City 22 3 13.6 16 72.7 0 0.0 3 13.6
SC 17T Wenshan City 6 2 33.3 4 66.7 0 0.0 0 0.0
T Yuxi City 8 3 375 3 37.5 1 12.5 1 12.5
H#43# 11 Zhaotong City 5 0 0.0 3 60.0 1 20.0 1 20.0
41t Total 112 20 17.9 74 66.1 4 3.6 14 12.5

FEAE W) 5 T 18 K B LA 5 P Rk Al
I SR TR A VR S AR A rh A N R SE R U, I ik
AT RS BRI 7 9 SR B AVR R b 1 R
FEH BT AR m . A4 R s, 34.2%
()4 T 1 BR & A AVR-Pia (VWY ) | 75 25 1% 46
B AT RE S — N B 10 2 77 L S A
FH, 3T S BOX BB Wk P AVR-Pia 1363552 B R HIHL
Tl A LA, LA 5 L — 2538 o X TE i L AVR-
Pia () ZA S A R RE R 8h T X i 4544
EIAFIR ABFFERAESE . X 7K AR BAJE A £ IRBLa-C
TCHEAY 139 BRI KR, A 56 BRER VR AN 7% AVR-Pia %

, B 11.9% M) o 55 AR AN % AVR-Pia 3£ (A0
R, X FE T EEHE H AVR-Pia 5 |9 7] BEXT 1% BE T #k
NEA RV, 5 Lu et al.(2018) & AVR-Pii 3£ [H
AT EE SRR
=AW R AR IR G 2 — IR 4
A3 A5 0 T A T L 2 P AR R R R S A A 3
HEFERN, = A RO FFEBESERIRAE T 5 000 24314
FEFPORIR . A AR (1995) 1) FH S 551 B o Xo JEL v 1)
227 13 = B A R AR R B RN T PR SR 1 S
K 15.0% S FP & A Pia 3 X, 5ARBFIE %2 T
17.9% W 7 FEFNGENEH AT Pia W45 SRARRL, HAHT
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FUERF A Pia 2013 = F A8 M5 FEFh oy T =
B 9T (), 430 L DA T, 7R R B 57K
R0 B4R e o W]k Akt B2 v, JCRE 2 AVR-Pia
23 T KRS Pia (058 16 VR4 , 9608 T A
b e T R AR Pia A FERY B MR, R 1
= B KAEYUE B b B SRR Pia R
IKFERN AP R A . AHIF 538 i B0 M e K
AVR-Pia {53155 T 4 2 MR %5 /8 B, I X
LN Pia EAT S5, Horb 74 43 05 R 2 Bk 2 58
PRIRIS R I P0G , FRIIX 74 Gy FeiFl o vl 8 5 A L
RN, TR R A AR T TR A 2
A AVRIERH KRl S A 24 R, R 24
X% R F1AVR SR AE— g Be R I, Rk, 75
BLE— 25 55 S A RE A KRS BT A o SR
Fang et al. (2018) i & Hi 25 R A [R) Z00 78 19 % 550 &
PR, T TP R S, N — 2B T R R IS e T
PRXT A S8 KA v e B A BT S DR A T4

H A RS JE B P 2 e B T AVR-Pia . AVR-Pita .
AVR-Pizt . AVRI-CO39  ACEI . AVR-Pii . AVR-Pik/km/
kp .PWLI .PWL2 . AVR-Pib . AVR-Pi9 ¥l AVR-Pi54 3t
12 To s R B A G B T JC#E 5L AVR-Pia
TE 25 A KRS P2 DX A S22 S, HoE Jo a2 I A
PR TR DX 43 A B AR SR 10 LA S S i
PR R AR P A TE R FE R A A i e H A PE T RE Y
AR R — TR .
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