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Changes of Magnaporthe oryzae population and virulence in Jiangsu prov-
ince from 2011 to 2014

WANG Wei-duo, YU Jun-jie, NIE Ya-feng, YIN Xiao-le, YU Mi-na, MENG Xiang-kun, LIU Yong-feng
(Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: 634 monospore strains of Magnaporthe oryzae were isolated from rice blast disease samples collected from five
major rice planting areas in 2011-2014, and the races and virulence of M. oryzae were studied in Jiangsu province. The M.
oryzae population can be classified into 5 groups and 19 races, 5 groups and 10 races in Lianyungang, Xuzhou, and Nantong, and
only 4 groups and 5 races in Nanjing, 3 groups 5 races and 3 groups 4 races in Huaian and Yangzhou. ZG1 group was the domi-
nant race in Jiangsu province. The virulence frequency of M. oryzea to four resistance genes Pi-ta, Pi-ta>, Pi-z and Pi-z' was
very low, from 2% —8% , but was relatively high to other four resistance genes Pi-k, Pi-k*, Pi-b and Pi-t, indicating that the re-

sistance genes Pi-ta, Pi-ta®, Pi-z and Pi-z' are of value for rice breeding in Jiangsu province.

Key words:  Magnaporthe oryzae; physiological
Wrfs H#3:2014-10-03 race; virulence frequency
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T BE 10 & A, T 52 MR VLR A8 K RS 1 7 R
JRET EHIT A K R R A S R R 1
AR BT i ot (R R IR R AT 5t A5 Z R A
2R 4 E )RS A8, B0 A= Eoi itk 2, DT S 20—
SEHUR KRR LR 3 ~ 5 AR R B AP
I PRI T A R 5 A R X L b P PR 5 7
FEAT, WIHA ARG B BB A1, S48 AR BT 19
TSV X T4 S oK R T bl AL R AR
RS BRA R Rl BT 36 R 4
o ABIFFEX RS A TIOR8 /KA 2 2 4 DX B A
TR T AR B AR T A BN E R S
RO, B AR A% 3 RS AR B Rl R 45 4 A B
HUKREHTIERE P AYRE T7, T34 KRS ST 3 Rl A
REIELIA B £33 B iR 4R BB AR

I BPRH

1.1 FERRENRE

2011 ~ 2014 4F DYT.J5 44 RE 8, 0 N &I | Fe
RN BRI E s MR M KRS F B AR
X BT R ARG FEL 21900, 20 B AR A5 B A0 B bk
634 tR(F% 1),

F1 BEXETNAKSBEER
Table 1 Collected samples and isolates of Magnaporthe oryzae each

year

Ay X
TH &it
2011 2012 2013 2014
s () 164 323 311 421 1219
wR (BR) 113 102 182 237 634

1.2 WBERELEBEIE

VRIS . 2 X B S ik, Bk AT
R RIREEROI TR, HICH/KIZ I 4 ~6 h, SR Al
AR B R SR L BT 25 °C MR IR RRHE
77 24 h, FpKREM B 2w K A5, 76 B s
P PR E T 2% HIBEIRRE SR L [ 78 25 C
THFE, K INETEEREE] PDA RHA R R LR,
1.3 B#

PEH 7 A4 G — KA 400 i A (AR Ak 363 %
R 51 KRR 213 DUFE 43 AV 18 AL A
MZRY R H ATE PR RS 13 D EA C Myt N g

s A BT 2 5 (Pi-k® Pi-sh) A Pi-a Pi-
19(¢) ] JHERL 5 5 (Pi-i \Pi-sh) B455 ( Pi-k Pi-sh) .
W (Pi-k™  Pi-sh) A&4% ( Pi-z. Pi-sh) K1 ( Pi-ta) .
Pi4 5 (Pi- ta® Pi-sh) 3R 1 5 (Pi-z'  Pi-sh) K60
( Pi-k" Pi-sh) .BL 1 ( Pi-b Pi-sh) K59 ( Pi-t Pi- k")
K3 (Pi- k") o /KFEFFIRFPEZELNIE 2 d 255
MR TR 7E B M (60 ¢cmx30 cmx4 c¢cm) 7,
A AR 3 AT (B3 WE R ), B AT 10 I, Bk R
10 KiZidy, fERE i sRs] 4 ot 1 O RHHER KA
FEIRLI AT
1.4 BEFREATRZREEREEM

P BORE Ji 1 o B A B K RE RS AT R 92 3 ( oK
20 g, KAEFREFF 40 ¢, Bif5 20 ¢, /K 1 L, 121 C,
K 20 min) 1,25 C TR 7 d, R 5007 Bk
T FHSEBRFE 3 d, f AT ie, G K
VB R B E SE RH R AF, IF A B 22, D
il 85 x10° CFU/ml i 9 F B V7 W . 2RI AT, SE1E
Y B HE A0S v W ORG TE B , PG B K AR A
P KR E TR P, SR 5 A ) A
b B TR AL 55 BE AP 30 ml BT ORF R, MR
25 ClEEM R FE 24 h 5B AERN, A K
FEBR 1 h WEK AR S min, W 9 AY I8 BE AR H5 AR
90% LA k.,
1.5 AESZIT

PRI E] S RERN S 10 d, RS IR T A BN %
S 41 HE 4 R RS0 A B/ N 6 A3 6 4 0 s o
X153 5 IR R i R T B A X S R R A R AR
(73 B35 AR = | I S AR (B B
YRR SR SRR EL | x100%

2 R 500

2.1 IIHEHKBRERAMEDD

FIH 4 E S — 1 7 KR % 5] 5L A 2011 ~
2014 YT I8 KRS EZ A X 1Y 634 BRERIE 7355
DARRSEA T A BE/INRD 20, ATk LA 3o 5 B 19 A4S
AR, 2011 ~2014 4F ZG FPRE (X 2G,—1E
FH/NFR) — ELPRRR R 0 BUR ) 2011 ~ 2014
AE IR Ay 3k B 37.3% (39.2% .40. 7% FiI
42.1% I8 R R LB/ NF (B 1) o A
v 2001 ~2010 4E A LE R ZB B ZC FPRER H
PR LT B ., ZB FREELE 2011 ~2014 4FRY
AR R A WISk B 12.2% (15.7% | 24.2% Fil
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24.7% ,ZC Fp B Y o BT R 4 ) 3k F) 22.9% |
33. 1% .33.3% F136. 8% ;ZD F1 ZE Fhie i 304 %
FEZ A FEAL, 2014 48 ZD FBE 09 H B0 R AN
4.3% ,ZE FPHETE 2011 4FH12012 449 H BT
] 10. 1% F1 1. 0% |, i £E 2013 4EF1 2014 4Ff) H [
SRAE VAR TR B 43 S BZ R B RS S5 R TR AR
25 Lk, 26 BEEATY R VTR 48 R IR A 1 I A
#E,ZB 1 ZC FhEE Y H B R A B AE LT
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Fig.1  Distribution of M. oryzae races in Jiangsu province
from 2011 to 2014
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2.2 IIHEAAEMXBEREERNISH

AT 5348 A [7) Ml DX e i s 71 A B /N o A 3
Bra R (3R 2) Al 0, & 7K AR AR 55 DY) A 0 0 o b
e AT 22 S BOK, 1% = W O M R g AT X, AL
s R/ IR S I T 5 8 10 /N
B I HEEE 47 M Ml DXORE o TR ol B 85 ) A X ]
ORI, BT 4 B S /IR I A N
X A EE 3 BE S AS/NER AR 3 BE 4 SRR, ZG,
RTLIRAE R T A0 N FE VL0484 A8 X 38
A5 A, BT IR | I RS DX S5 A R K R o b
At Jry 1Y 22 S, R o T UK DI A 3L/ N e 22 0 K 7
I N R A A A R AR X U A )N
PR ZC\ s, E N BRI AR N A L3 = A BE R X
WAL INFR R 7B 5
2.3 IndREREEENNEEETK

YL 48 R 3 T AN [A) A= B /N B A BE 6] 22 4k
SATES IR (3R 3) W, VLI 48 B 9 e T A HL /N
b A 5 02 AR 3 U #2011 4F R 2012
VLT A FEKFEMAEX 5 BT 5 #F 14
AR BRNFRRT S BE 12 DA BN 2013 AF H R
4 FE 1L AEB/NFR 2014 AL H B 4 BE 10 A4
A BN R

Table 2 Distribution of M. oryzae races in rice planting regions of Jiangsu province

Hu X AN i P NP B (% )
M B, .ZB, ZB; ZB,, ZC, .ZC, .ZC,s .ZD, .ZE, .ZG, 7G,(44.1% ) ZC,5(35.3% )
e ZB, ZB,, .ZB,s ZB,; ZC\; ZCys \ZD; \ZE, ZG, 2G,(56.6% ) ZC,5(22.4% ) ZB,5(18.4% )
i 7B, .ZB,s .ZC, ZC, . \ZC,s .ZD, .ZD, .ZE, ZE, ZG, 7G,(24.5% ) ZC,5(18.7% )
by 7B, \ZC, ZCys \ZD, \ZG, 2G,(30.2% ) ZC,5(30.1% )
M 7B, ZB,s ZC s .ZG, 7G,(41.3% ) ZB,5,28.3%)
Hhik 7B, ZC, ZC, ZB,s .ZD, ZDs ZE, ZE, ZG, 2G,(34.5% ) ZB,5(20.7% )
e 7B, ZB; ZB,s ZCy5 .ZG, 7G,(42.3% ) ZB,5(29.2% )
Hm ZB, ZB, ZB,s ZC, ZC, .ZD, .ZD ZE, ZE, ZG, 2G,(36.3% ) ZB,5(26.6% )

7 ZBy ZBs ZB, 5 ZCy ZC, ZC5 ZCy5 2D, ZE4 ZG,

7G,(30.3% ZB,5(16.7% ) ZCy5(12.4% )
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Table 3 Distribution of M. oryzae races among years in Jiangsu

province

EE e SR o A L/ N

2011 B] \B3 \B15 \C| \C7 \Cls \D] \D3 \DS \D7 \EI \EB \E7 \Gl
2012 By .Bs.By; \Bj3.B5.C;5.C;.Cy5.D5 D5 \E, (G,
2013 Bs B \Bi3.Bi5.B17.C7 .Gy \C15.Cy5.D5 .G,

2014 BS \BIS \BIS \B]7 \C7 \CQ \CIS \CIS \D7 \Gl N

2.4 IIHAEBERASNEESHR
VLT3 R T L KRB T B PR 7 4

F4 IHEBERENCAAERESZ MR

Table 4 Virulence frequency of M. oryzae to rice resistance genes

e 25 R WL 4 R TR X B 5L B Pick | Pi-k il
Pi-b WI# IR E (70% ~90% ) ,2011 ~2014 4F
YRR SRR AT R 84. 1% 84 4% F 75. 2% 5 %f
Pi-a Pi-k"™  Pi-k" Fl Pi-t 08 73800 R Hh 45 (20% ~
55% ) S F¥ 7 AN 24.8% 30.2% .29. 5% Fil
42.1% , ;% Pi-i \Pi-ta Pi-ta® Pi-z Pi-z' Fll Pi-k" {55
FIRER (0 ~10% ) , FIIRE SIHRALH 4.9% |
5.1% 2.2% .5.7% .1.9% 1 4.4% , BIRITIHA
FEIELI R XU L R Pi-e (19°F- 38 35 Sy AR 45 (H
B AE FTF I, 2014 4E 3 8 R B ik F)
51.5%

BEIIR(% )
S0 it Ao Bt R

2011 4 2012 4F 2013 4 2014 4F F1y
w2 Pi-k* Pi-sh 83.3 89.2 84.2 80.9 84.4
Z NN Pi-a Pi-sh 23.7 29.4 23.2 23.0 24.8
5 5 Pi-i Pi-sh 3.3 6.9 8.4 1.1 4.9
A Pi-k Pi-sh 87.3 89.2 85.3 74.3 84.1
#=H Pi-E™ Pi-sh 34.4 33.3 24.2 29.1 30.2
L Pi-z Pi-sh 7.5 5.9 7.4 1.9 5.7
K1 Pi-ta 2.2 6.7 8.4 2.7 5.1
Pi4 Pi-ta® Pi-sh 3.2 1.8 2.1 1.5 2.2
Wtk 15 Pi-z' \Pi-sh 0 0 5.3 2.3 1.9
K60 Pi-k? Pi- sh 18.3 42.2 44.2 13.3 29.5
BL I Pi-b . Pi- sh 76.9 72.5 80 71.5 75.2
K59 Pi-t Pi-k* 30.8 39.2 46.8 51.5 42.1
K3 Pi-k" 2.5 8.8 4.2 1.9 4.4

3 i bR TR AR 45 R T 5 3k 26ty DO TR AR )

ARWFFERT 2011-2014 4719548 FE I B A I 3h
B IRE AT T 43T, 45 R I VT I5E RE IR
P S B 19 AEH/INFD 2R DRSS b A I 40
M 223K E U AN R 30 e DX A A T
SERIEE NI A%, A B RN M b DX R I B A
SEF AT T 2R A F 53 245 SR 3R B R T R R AR B — oK
et oy 5 ORI TR PR LR AR X — ) 5m B0w
Jy B /INER TR s R A A B/ NP R A At
S5 HH ) 5 S R B HE T R AR

LB — e I P K R R A O, S T 4R H (R RS R
37 A A TN R B 245 4 1) B, O T ik B0 1 1 34
ANFIAG AR BRI 24 i B 3 2 b DX i) =5 8 A A
ZFEAEAAE, 3T 20 50Kk ZG, — H R IE FE W
B SE B H IR 1999 4F LT H 23 B 3 5k 2|
75% Lh 21 #2001 ~ 2010 AEVT 948 RS IR0
A HNFR AR B Z2G, NI T IR R
TR AL Nl ZB BEFT ZC BE/NRN Y I R A
FriE , ZG, A NP Y ZAE AT S ZB N ZC BN
ol BRATR A 1 T, 1 B YT 954 45 A IX 1) 32 % i



FEARAEEF 2011 ~ 2014 1548 FREDH T R RESh 4 K3 12 1k 289

55 iR R IR B AR BN A B SR A R
FH (8] & AR FNREAT o 35 1 AR MR AT 45 R R VLR
TG B & L AP =LA Pi-ta . Pi-ta’ Pi-z ¥l Pi-Z'
HITE RIS, B Pi-ta  Pi-ta® 2550 M35 AT B
ARSI HME, 7TE L R PTIRAETL IR K
TR B R R s PR Pick Pi-k R Pi-b
XTI A8 RS B I B A1, el 2B 7= v i
B AR IE P ) KR R AR AR T i KU
25 L TIR VT IR A R DA AP R 45 4 1E A R A
WU VT 32 RS X RS TR AR B N E AR R A
JELI R B NPl 5 KRG AR R 1SR A B4
FHEAS ST EUR SR I ZB Al ZC BE/INFP B8
R T TLHAE B R K ATk — L
EEXF ZB 1 ZC FE/INRR R KRB BT IR, VAR Y
o TR R AU, o [) B VT 93 48 AR 0 R X Pi-k ST
P 3 DR R 7 AR 3 e, R s VL9048 1 5 | i At A
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