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Abstract: In order to understand the virulence frequency and mating type distribution of rice blast fun-
gusMagnaporthe oryzae in different rice-growing regions of Yunnan Province, 112 isolates of M. oryzae
collected from different rice-growing regions of Yunnan from 2007 to 2013 were tested on 23 monogen-
ic lines and the introgression line IL-E1454 carrying blast resistant gene Pi57(t). The results indicated
that the frequency of M. oryzae isolates virulent to different rice lines showed significant differences.
The frequency of M. oryzae isolates from japonica-rice-growing regions virulent to Piz-t, Pi5, Pi9, Pi20
and Pi57(t) were 14.29%, 5.36%, 5.51%, 5.36% and 0, respectively; the frequency of M. oryzae isolates
from indica-rice-growing regions virulent to Pik-h, Piz, Pita, Piz-5, Pita-2, Pi5, Pi7 and Pi9 were
18.25%, 9.13%, 9.64%, 7.50%, 15.72%, 0, 13.05% and 0, respectively; the frequency of M. oryzae iso-
lates from upland-rice-growing regions virulent to Pik-h, Pib, Pish, Pil, Pi5, Pi9, Pill and Pi57(t) were
6.67%, 3.33%, 13.79%, 13.33%, 7.69%, 6.67%, 0 and 3.23%, respectively. Determination of mating
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type with four standard tested isolates showed that all strains from upland rice were fertile, and MAT1-1

and MAT1-2 isolates accounted for 43.33% and 56.67% of total isolates, respectively; the percentage of

fertile isolates from japonica rice-growing regions was 91.84%, and MAT1-1 and MAT1-2 isolates ac-

counted for 69.39% and 22.45%, respectively; the percentage of fertile isolates from indica rice-growing
regions accounted for 87.88%, of them MAT1-1 and MAT1-2 isolates accounted for 18.18% and 69.70%,

respectively. The fertility of M. oryzae isolates was high in different rice areas, but the distribution of their

mating types was uneven in some populations.
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Fig. 1 Symptoms on 23 monogenic lines, LTH and the introgression line IL-E1454 inoculated with

Magnaporthe oryzae isolate CH1421
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Fig. 2 Virulence frequency of Magnaporthe oryzae populations to different resistance genes
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Table 1 The mating type of Magnaporthe oryzae isolates from different rice-growing regions in Yunnan Province

Number number year District Rice type type Number number year District Rice type type
1 CHO0997 2009 JH LD  MATI-2 57 08-16-3b-1 2008  HQ D MAT1-1
2 CHO0999 2009 JH LD  MATI-1 58 08-16-3c-1 2008  HQ D MAT1-1
3 CH1003 2009 JH LD  MATI-1 59 08-17-1a-3 2008 YL D MAT1-1
4 CH1019 2009 JH LD  MATI-2 60 08-17-1b-2 2008 YL D MATI1-1
5 CH1389 2012 JH LD  MATI-2 61 08-17-1c-1 2008 YL D MAT1-1
6 CH1390 2012 JH LD  MATI-2 62 08-17-1d-1 2008 YL D MAT1-1
7 CH1391 2012 JH LD  MATI-1 63 08-17-1e-1 2008 YL D MAT1-1
8 CH1392 2012 JH LD  MATI-1 64 08-17-11-1 2008 YL D MATI1-1
9 CH1393 2012 JH LD  MATI-1 65 08-17-2b-1 2008 YL D MAT1-1
10 CH139%4 2012 JH LD  MATI-2 66 08-17-2d-1 2008 YL D MATI1-1
11 CH1396 2012 JH LD  MATI-2 67 08-17-2e-1 2008 YL D MATI1-1
12 CH1397 2012 JH LD  MATI-1 68 08-18-1a-4 2008  XGLL D MATI1-1
13 CH1398 2012 JH LD  MATI-2 69 08-18-1d-1 2008  XGLL D N
14 CH1399 2012 JH LD  MATI-2 70 08-18-1e-1 2008  XGLL D MATI1-1
15 CH1400 2012 JH LD  MATI-2 71 08-18-1f-2 2008  XGLL D MATI1-2
16 CH1418 2012 JH LD  MATI-2 72 08-18-2a-1 2008  XGLL D MAT1-2
17 CH1419 2012 JH LD MATI1-1 73 08-18-2b-1 2008 XGLL JD MATI1-2
18 CH1420 2012 JH LD  MATI-2 74 08-18-2¢-5 2008  XGLL D MATI1-2
19 CH1421 2012 JH LD MATI1-2 75 08-18-2f-3 2008 XGLL JD MATI1-2
20 CH1422 2013 JH LD MATI1-2 76 2012-6-6-1-1 2012 LD JD MATI1-1
21 CH1423 2013 JH LD MATI1-1 77 2012-6-6-5-1 2012 LD JD MATI1-1
22 CH1424 2013 JH LD MATI1-1 78 2012-6-6-7-1 2012 LD JD MATI1-1
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#ZF3 1 Continued

Number number year District type type Number number year District type type
23 CH1425 2013 JH LD  MATI-1 79 2012-6-6-8-1 2012 LD D MATI-1
24 CHI1426 2013 JH LD  MATI-2 80  07-1-2a2 2007 MLP XD MAT1-2
25 CHI1427 2013 JH LD MAT1-1 81 07-1-2bl 2007 MLP XD MAT1-2
26 CH1428 2013 JH LD MAT1-2 82 07-1-4al 2007 MLP XD MAT1-2
27 CH1430 2013 JH LD MAT1-1 83 07-1-4bl 2007 MLP XD MAT1-2
28 CHI1431 2013 JH LD MAT1-2 84  07-1-4c3 2007 MLP XD MAT1-2
29 CH1432 2013 JH LD MATI1-1 85 07-1-5al 2007 MLP XD MATI1-2
30 CHI1433 2013 JH LD MAT1-2 86 07-1-5cl 2007 MLP XD MATI1-2
31  08-9-2a-1 2008 NH ID MATI1-1 87 07-1-5d2 2007 MLP XD MATI1-2
32 08-9-3a-1 2008 NH D MAT1-1 88 07-1-1d1 2007 MLP XD MAT1-2
33 07-15-3bl 2007 FM ID N 89 07-1-5bl 2007 MLP XD MAT1-2
34 07-15-3el 2007 FM D MAT1-1 90 2010-5-1-1a 2010 LX XD MAT1-2
35 07-15-2cl 2007 FM D MAT1-1 91 2010-5-5-1a 2010 LX XD MAT1-2
36  07-15-2al 2007 FM D MAT1-1 92 2010-5-11-1b 2010 LX XD MAT1-2
37 07-15-2bl 2007 FM D MAT1-1 93 2010-5-13-2b 2010 LX XD MAT1-2
38  07-15-2d1 2007 FM D MAT1-1 94 2010-5-15-1a 2010 LX XD MAT1-2
39 07-15-3al 2007 FM D MAT1-1 95 2010-5-19-2a 2010 LX XD MATI-1
40  07-15-3cl 2007 FM ID N 96 2010-5-20-2b 2010 LX XD N
41 2011-1-1-2-1 2011 LY ID MAT1-1 97 2013-lc-6-1-1 2013 CY XD MAT1-2
42 2011-1-1-4-2 2011 LY D MATI-1 98 2013-lc-6-2-1 2013 CY XD MAT1-2
43 2011-1-1-6-1 2011 LY D MAT1-2 99  2013-lc-6-3-1 2013 CY XD MAT1-2
44 2011-1-1-7-1 2011 LY D N 100 2013-lc-6-4-1 2013 CY XD MAT1-2
45 2011-1-1-8-1 2011 LY D MATI-1 101 2013-Ic-6-5-1 2013 CY XD MAT1-2
46  2011-1-1-9-2 2011 LY D MATI1-2 | 102 2013-lc-6-6-1 2013 CY XD N
47  2011-1-1-10-2 2011 LY D MATI1-2 | 103 2013-lc-6-7-1 2013 CY XD MAT1-2
48  2011-1-1-11-2 2011 LY D MATI1-2 | 104 2013-lc-7-1-1 2013 CY XD MAT1-2
49 2011-1-1-12-1 2011 LY D MATI1-2 | 105 2013-lc-7-2-1 2013 CY XD MAT1-2
50 2011-1-1-3-1 2011 LY D MAT1-2 | 106 ml-09-1-1a 2009 ML XD MAT1-1
51 08-16-1a-1 2008 HQ D MAT1-1 107 ml-09-1-1b 2009 ML XD MAT1-1
52 08-16-1b-1 2008 HQ D MAT1-1 108  ml-09-1-2¢ 2009 ML XD N
53 08-16-1c-1 2008 HQ D MAT1-1 109 ml-09-1-3a 2009 ML XD MAT1-1
54 08-16-1d-1 2008 HQ D MATI1-1 110  ml-09-1-4a 2009 ML XD MATI1-1
55  08-16-le-2 2008 HQ D MATI1-1 111 ml-09-1-6a 2009 ML XD MATI1-1
56  08-16-3a-1 2008 HQ D MATI-1 112 ml-09-1-7a 2009 ML XD N

JH: PERURANIN FHETT; NH: ZEHEM B FM: BRI 8 Ly BRIUTiTRERH X HQ: RFINESPCEL ;s YL BYLH £
Je bl s XGLL: i B F#E Bp L LD: W& fa B MLP: SCLLHRRSE L LX: FE2 M PE L CY: IGie e ditl; ML:
UMK B LD BEREH SR JD: BRSSP XD RURS TR N: K238, JH: Jinghong City, Xishuangbanna district;
NH: Nanhua County, Chuxiong district; FM: Fuming County, Kunming City; LY: Longyang, Baoshan City; HQ: Heqing County, Da-
li District; YL: Yulong County, Lijiang City; XGLL: Xianggelila County, Diqing District; LD: Ludian County, Zhaotong City; MLP:
Malipo County, Wenshan District; LX: Luxi County, Dehong District; CY: Cangyuan County, Lincang District; ML: Mile County,

Honghe District; LD: the local upland rice varieties; JD: japonica cultivars; XD: indica cultivars; N: no mating occurred.
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Table 2 Summarization of mating types of Magnaporthe oryzae isolates from different rice-growing regions in Yunnan Province

Bt b MATI-1 MAT1-2 A YEHAT Perfect stage
TSy e Ty e TSy R
58 Type Noofosted  THUREC MUK BBREC WO EBEC WOR
ol No. of Frequen-  No. of Frequen- No. of Frequen-
1solates isolates cy/% isolates cy/% isolates cy/%
fili#&X. Upland rice region 30 13 4333 17 56.67 30 100.00
FREIX Japonica growing region 49 34 69.39 11 22.45 45 91.84
MIFE X Indica growing region 33 6 18.18 23 69.70 29 87.88
AT Total 112 53 47.32 51 45.54 104 92.86

3 it

A FERT 112 BRAF A P T AR B0 PRI 235
WoR  FERERG X Piz-t \Pi5 . Pi9 Fl Pi203X 4 4701 3 A
AT PEAR R 24K F 80.00% , KRS X Pik-h . Piz \Piz-5
Pita \Pi5 Pi7 .Pi9 F Pita-2 3% 8 P ESE R (4 AT
FH KT 80.00%, it # [X. Pik-h  Pib , Pish . Pil \Pi5 .
Pi9 FN Pill X 7 AP Pk 5L 09 oo R 5 K F
80.00% , H 4f “ 358 PRI Xof 35 D] " R 5., By DAL 2t
P 35 PR 7 14) 07 35 PR DA S IX 3 7 s RS I
9o TR PR HP A X B TG R 32 IR A AR o, FE DL
LR b AT AR I A8 DX R A e IR A T R
$ho Pi5 N Pi9 TEAERE X RIRS DX ANk R DX 35 9 L
Wb BBt , AR AT 10.00% , KRB Pis F1
Pi9 B PR A R v R ARE AR A BT 7K R
BRI RO RIPTR . 25E(2014) FIES
FEAE (2017) 43 59 A FH 7K A BRSPS 391 22 X VL PG A48
FE VT AR W RS P R A T B0 TR, i TS
Pi2 1 Pi9 FE R i B[R] 3R 9 s o UR b Ao, S RH 7E
CL IR K AU BRI R 3R rh oM HAR X R Y
B SRR SO R BTIR A L. Wu et
al. (2016) FRAE Hi 1k L R Pigm Xk 7K A8 S 05 R
9 (BT 7K S 43 531 SN 96.67% F11 80.00% , Pi2 . Pi9.,
Pid0 X 7K ARG R BT K 7E 85.00% LA _E | T X
TR BRI B9 Bt M K 23 5 R 33.30% . 33.30% Al
40.00%. XI5 (2021)BIFSE & IRAEH A Pi9 R M
(9 7K i B DR 28 IRBLO-W Ff , P9 U (1) 3k AV
AETE N FE IR 47.3% , Pi9 FE R TE K R i 26548
AL, T BOIRBLI-W 5 T R 1M 5 JE R R0 -
B, PSS B4 FhRicii Bh e £ 00 IS R, 75
B A RIS AR S SGHET RS AR 1Y)
PUrEHE D, DN A I 35 AR 1 & A

8 AR BT R AL SE RS AT SRR AP bE
A RT-Be o ok Hgifm Ehd g8 ey S 28 [
SANZREE W R K E 2 A BRI B R R R

SR PUTE L Pis7() B K FEB A R IL-E1454 47
FOwR TN SE , KB Pis7(t) BAT ) RSP0 R (Dong
etal.,2017) . AHFFY FREAE X ORI X R Bili A 1X 53
5 YRR TRV K AR B AR IL-E1454 517 1 1 32
FhssaE , R IB A R IL-E1454 A B & b, 4
B3 H RS X 0 REIRR B AHB AR IL-E1454 R E0% .
7S LB UR/ ARt N/ B e N = W L U R et WE I a5
B Pis7(MIRA A A SE KRR SR L B
ARG e S R TR — S S T s R
Yo [K Pi40(t) (Jeung et al.,2007) . Pi56(t)(Liu et al.,
2013) 1 Pi50(Su et al., 2015) Z KRG MBS A =
B, M A 3k Se v SE DR A K R A R 25 /e
AN [ DX e AT B TR PR AR e 55 100, O 11—
7RSSR Y KR oA YORE A
RPTIR

Xof AR 6 i A A ke 1) 2 T AR 0 5 & SR
B, AT 32 T P A o LR PR Y 92.86% , B T A8
Jic 8 MAT1-1 F158 B % MAT 1-2 B8 T8 0k 20 591 o5
B PR BB 47.32% 1 45.54% , Zeng et al. (2009) Xf
R BN AR 2 A IR A (RS R TR AR
PEATAS BRI 5 , K P 2 P 48 R |l A P AR
T %k 83.5% , 1 22 L TR A% 28 L 7R A L0 3o 1
1, 3 GAI A5 R I, E A0 (R Ak 1 A P
AR R g AR I A 0 W KRS LAy B A Rk T
SEHC A 89.86% , i Feisth Jy di A 435 (A TR AR 1T 528
L2 A 100.00% ; 2% B = 55 (1996 ) i 18 2= B 48 7K A
o B RE IR B S LR ON 14.2% , B S 140 B AR IR
HIASHL N 66.4%, J& TASHC A MAT1-1 Mz fig 74
MAT1-2 BB RE 5501 o5 RETE BOA P AR T vk S B
37.22% F1 62.78% , LIAC FL Y MAT1-2 3, iX 5 4
TP 5T BRI PR T A Bl R M se B B 25 AP tE— e 2 5,1
A Bt A b e %) RIS TR A2 R T K
R 5 R R TR0 TR 58 T SR 113X — 4518 5 AR AfF 5
SEFAHTR] o A A R R R v S 3SR 4 b TR B



2 TN SEET 73 A R R T R A B A 2 M S B B A 323

A7 1 RSB A By D 1 Fh A8 e AL R = |, A8 Be 2 4 A
LU AR AN , 3 S A8 3K VT AR 11 58 il o3 25 57 I A T
TR H A AR Al IR T R AT R X6 T FH AR o B Ak 1) 1
SRS R AR ARy R R | M PR ER IR R R ek
BRI SC CREE R4S, 1994 i FLAE 2001~§KH32£%
2020) . = B R R P AU R AR &, B
FELE 2 FIEC RS ABAE [ AR B 2 B A AR A AR B A
T B RS TR — L 50E
¥ R R I 9 PR IG5 B AL 1 PR 7 A, e B

K R b Wn M3 PR e KR AR R (R
B (A%, 2012; RIS 2014) , TG
ﬁlﬂﬁﬁﬁ%mﬁm BRSSO 1 B, AR R Y
PUPEFE R B TR, [ HAR X 7 0 TG 75 3 IR 7 e i i
SR A B, 3 S A I A4S I B R 285 SO Ml
S5, R AL e %) BRI S i T e JE 3 R i e

REFRALEREZ MY K A (Li et al., 2009 ; Zhang et al.,
mw>$Mﬁf 5T X Pis7(0)FRIH EOR AN EOR
H R 2 FAc BB B R , A 28 e AR A R |
TEJ AvrPi57(0)FE R 0 e b 25 1 LA, A5
FHEERE R 2007—2013 45 I\ 2= 44 25 MM R 5 i —
AR S TUAF 5325 ) BAFRL TR , 3BT A LG ASEAN [ sf ]
PSR T R A AR 1L
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