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Abstract Rice blast, caused by Magnaporthe oryzae, is one of the most devastating diseases of rice. To under-
stand the virulence composition of the pathogen fungus and hence provide the basis of rational deployment of re-
sistant rice varieties, 351 isolates derived from single conidia of M. oryzae were obtained from a widely susceptible
variety, i.e. ‘Lijiang Xintuan Heigu’” (LTH), planted in the disease nursery at Taojiang, Hunan. The virulence
assay was conducted on in vitro segments from the fifth leaves of 24 near-isogenic lines (NILs) of rice carrying
single resistance genes against blast disease. The results showed that most isolates in the nursery had broad-spec-
trum virulence. The virulence frequency (VF) to 24 resistance genes varied from 50.56% to 96.67%. The fre-
quencies of the isolates showing virulent to all of the 24 resistance genes varied from 0 to 15% in 2012—2015. Ac-
cording to the analysis of pathogenicity association coefficient (PAC) and resistance association coefficient (RAC)
tested in 2015, the combination of two genes which had maximum RAC and minimum PAC were Pi-3 * Pi-k,
with the value of 0.19 and 0.43, respectively.
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Table 1 Virulence frequency of Magnaporthe oryzae isolates to 24 blast resistance genes in different years

LG D) HUBE LA RAERERE S A/ % Virulence frequency
Strain Resistance gene 2012(n=100) 2013(n=289) 2014(n=120) 2015(n=42) S Average

IRBLa-A Pia 83. 00 77.53 85. 83 83.33 82.42
IRBLi-F5 P 71. 00 64. 04 76. 67 80. 95 73.17
IRBLks-F5 Pk 82. 00 58. 43 90. 83 78.57 77.46
IRBLk-Ka Pik 83. 00 64. 04 87. 50 66. 67 75. 30
IRBLkp-K60 Pik? 88. 00 61. 80 96. 67 61. 90 77.09
IRBLkh-K3 Pi-kh 73. 00 52. 81 70. 83 85.71 70. 59
IRBLz-Fu Pi= 76. 00 53.93 65. 83 71.43 66. 80
IRBLz5 - CA Pi2 72. 00 50. 61 62. 50 78.57 65. 92
IRBLzt-T 1Pt 56. 00 66. 29 72. 50 92. 86 71.91
IRBLta-KI Pi-ta 68. 00 64. 04 58. 33 69. 05 64. 86
IRBLb-B P+ 78. 00 61. 80 91. 67 61. 90 73. 34
IRBLt+-K59 Pit 87.00 57. 30 85. 83 83. 33 78. 37
IRBLsh-B Pish 80. 00 64. 04 55. 00 78.57 69. 40
IRBLI-CL 1PF] 81. 00 65. 17 76.67 66. 67 72.38
IRBL3 - CP4 Pi-3 78. 00 65. 16 67. 50 57.14 66. 95
IRBL5 - M P#5 64. 00 50. 56 70. 83 76.19 66. 40
IRBL7 - M Pi7 78. 00 55. 06 83. 33 76.19 73.15
IRBL9-W Pi-9 72. 00 59, 55 61. 67 76. 19 67. 35
IRBL12-M Pri12 86. 00 55.05 91. 67 71.43 76. 04
IRBL19-A P19 92. 00 5%, 515 82. 50 73. 81 76. 97
IRBLkm-Ts Pi-k™ 77.00 70.79 74.17 83. 33 76. 32
IRBL.20 — IR24 Pi-20 80. 00 56. 18 81. 67 57. 14 68. 75
IRBLta2 - Pi Pita? 69. 00 60. 67 72.50 76.19 69. 59
IRBLII-Zh Pil1 85. 00 70.79 90. 83 85.71 83.08

1) 2012,2013,2014.,2015 fCFRAEG) - 455 NI B FACEIZ AR BZ 70 B A R AL

2012,2013,2014 and 2015 represent the year of investigation, the data in brackets represent the numbers of isolated M. oryzae strains in

that year.
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Table 2 The results of 24 NILs leaf blast resistance tested in the disease nursery
ik HURAED LRl ik HUIER I
Dornor Resistance Average disease grade of leaf blast T Resistance  Average disease grade of leaf blast
gene 2012 2014 gene 2012 2014

IRBLa-A Pia 6 7 IRBLsh-B Prsh 3 4

IRBLI-F5 Pri 7 9 IRBLI-CL Pr1 7 6

IRBLks-F5 Piks 8 9 IRBL3 - CP4 Pi-3 6 6

IRBLk-Ka Pik 6 9 IRBL5 - M Pi5 6 4

IRBLkp-K60 Pik? 7 9 IRBL7 - M 27 7 4

IRBLkh-K3 Pik" 3 6 IRBL9-W P9 — 6

IRBLz-Fu Piz 5 4 IRBL12-M P12 9 2

IRBLz5 - CA Pi-2 2 4 IRBL19-A P19 8 2

IRBLzt-T Pzt — 5 IRBLkm-T's Pk 6 9

IRBLta-KI Pita 5 6 IRBL20 - IR24 P#20 7 2

IRBLb-B Pib 7 9 IRBLta2 - Pi Pita? 3 5

IRBLt+-K59 Pt 7 7 IRBLII-Zh Prl1 8 9

1) =V FIR N F MR ) BOZ IR R

“—”indicates that the data were missing because of the objective environmental factors.

2.3 2015 FHRAHFERYMBEENFRERE
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2015 4 B B AR 0T A [m] e i 56 PRDBUE PR 41 65 1Y)
BEA PO TE R BU(RAC) (32 3) /34 R #E W], RAC
XIS & A Pi3 * Pik? (RAC=0. 26), Pi-3 *
Pib (RAC=0. 24), Pi-k? * Pi-b (RAC=0. 21),
Pik % Pi12 (RAC=0. 21), Pik % Pi20 (RAC=
0.21),Pt12 % P20 (RAC=0. 21) ; i85 0w 4 &
BABN R B A Pis' % Pra (PAC=0.79), Piz' *

F3 2015 FEABUEEENKRSEHREREMEKERN

Pirr"(PAC=0.79), Pr=' * Prt (PAC=0.79), Pz’
% Pi11 (PAC=0.79),Pit x Pi-k" (PAC=0. 76) , Pi-
2" % Prsh (PAC=0. 76),Prz' * Prk" (PAC=0. 76),
A ot R E0R I A Bow i R BRI PTR E
K& HF Preg' * Pik" (0. 79,0. 00), Prz' % Prk”
(0.76,0.00), Pi-z' % Pra (0. 79,0.02), Pr<' % Pit(0. 79,
0.02),Pi-z' % Pi11(0.79,0. 00) ; Bt A BUR M 25
B G PO TE R WAL B Pr3 x Prk (0. 43,
0.19),Pi-3 % Pr1(0.43,0.19), P20 % Pi-6(0. 36,0. 17,

RN L S

Table 3 The PAC and RAC of rice blast resistance genes in 2015

Pia P Pi-k* Pik Pik? Pikh Piz P2 Pi-z! Pita Pib Pit
Pia 0. 05 0. 00 0.12 0. 10 0. 00 0. 05 0. 05 0.02 0. 07 0. 07 0. 05
Pii 0. 69 0. 10 0.07 0. 05 0.02 0.07 0. 10 0. 00 0. 10 0. 10 0. 05
Piks 0. 62 0. 69 0.12 0.12 0. 05 0. 07 0.07 0. 00 0.12 0.19 0. 05
Pit 0. 60 0. 55 0. 57 0. 17 0. 07 0. 14 0. 07 0. 05 0.19 0. 17 0. 14
Pik? 0. 55 0.48 0.52 0. 45 0. 02 0. 10 0. 10 0.02 0.12 0.21 0. 05
Pik" 0. 69 0. 69 0.52 0. 60 0. 50 0.07 0. 00 0. 00 0. 07 0.07 0.07
Piz 0. 60 0. 60 0. 57 0. 52 0. 43 0. 64 0.02 0. 00 0. 10 0. 14 0. 10
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Pia Pri Pk Prk Pik? Pi-k" Pr= Pi2 Prz? Pita Pib Prt
Pi2 0. 67 0. 69 0. 64 0.52 0. 50 0. 64 0.52 0.02 0. 05 0. 07 0. 00
Pzt 0.79 0.74 0.71 0. 64 0. 57 0.79 0. 64 0.74 0. 05 0.02 0. 02
Pita 0. 60 0. 60 0. 60 0.55 0.43 0. 62 0. 50 0. 52 0. 67 0.12 0. 14
Pib 0.52 0.52 0. 60 0. 69 0. 45 0. 55 0. 48 0. 48 0. 57 0. 43 0.07

Prt 0.71 0. 69 0. 67 0. 64 0. 50 0. 76 0. 64 0. 62 0.79 0. 67 0.52
Prsh 0. 69 0. 57 0. 62 0. 60 0. 48 0. 64 0. 57 0. 64 0.76 0. 60 0. 48 0.71
Pr1 0. 55 0. 60 0. 57 0.43 0. 48 0. 57 0. 48 0. 57 0. 64 0. 45 0. 45 0. 55
P#3 0. 50 0. 43 0. 48 0.43 0. 45 0. 48 0. 43 0. 48 0. 55 0. 40 0.43 0.52
P#5 0. 64 0. 57 0. 62 0. 52 0. 55 0. 64 0. 57 0. 55 0. 74 0. 55 0. 55 0. 64
Pi7 0. 67 0. 64 0. 62 0. 55 0. 52 0. 64 0. 55 0. 64 0.71 0. 52 0. 50 0. 64
P#9 0. 60 0.71 0. 67 0. 50 0. 50 0. 64 0. 52 0. 64 0.71 0. 52 0. 50 0. 62
Pr12 0. 62 0. 62 0. 57 0. 60 0. 43 0. 64 0. 62 0. 57 0. 69 0.52 0. 48 0. 69
Pi-19 0. 60 0. 62 0. 64 0. 55 0. 48 0. 64 0. 48 0. 64 0. 48 0. 52 0. 50 0. 62
Prk™ 0. 67 0.71 0.71 0. 60 0.55 0.74 0. 60 0. 69 0. 76 0. 62 0. 55 0.71
P20 0.52 0. 48 0. 45 0.43 0. 62 0. 52 0. 48 0. 50 0. 52 0. 38 0. 36 0. 52
Pita? 0. 62 0. 64 0. 64 0.55 0. 50 0. 62 0. 55 0. 67 0.71 0. 57 0. 48 0. 62
Prl11 0.71 0. 69 0. 69 0. 62 0. 52 0. 74 0. 57 0. 62 0.79 0. 62 0. 55 0. 74
Ptsh Pl P#3 Pi5 Pi7 P#9 P12 P+19 Pik™ P#20 Pita? Prl11
Pia 0. 07 0. 05 0. 10 0. 05 0.07 0. 00 0. 07 0. 02 0. 00 0.12 0. 02 0. 05
Pri 0. 05 0.12 0. 05 0. 00 0.07 0. 14 0. 10 0.07 0.07 0. 10 0. 07 0. 05
Pi-k? 0. 05 0.12 0.12 0. 07 0.07 0.12 0. 07 0.12 0. 10 0. 10 0. 10 0.07
Pk 0. 14 0. 10 0.19 0. 10 0.12 0. 07 0. 21 0. 14 0. 10 0. 21 0.12 0.12
Pik? 0.07 0.19 0. 26 0.17 0. 14 0.12 0. 10 0.12 0. 10 0.19 0.12 0.07
Pi-k" 0. 00 0. 05 0. 05 0.02 0. 02 0. 02 0. 07 0. 05 0. 05 0. 10 0. 00 0. 05
Pi=z 0.07 0. 10 0. 14 0. 10 0.07 0. 05 0.19 0.02 0. 05 0.19 0. 07 0.02
Pi2 0. 07 0.12 0.12 0. 00 0. 10 0. 10 0. 07 0.12 0.07 0. 14 0.12 0. 00
Pi=! 0. 05 0. 05 0. 05 0. 05 0.02 0.02 0. 05 0.02 0. 00 0.02 0.02 0.02
Prta 0.12 0. 10 0. 14 0. 10 0.07 0.07 0.12 0. 10 0. 10 0.12 0.12 0. 10
Pib 0. 07 0.17 0. 24 0.17 0.12 0.12 0. 14 0. 14 0. 10 0.17 0. 10 0. 10
Pit 0. 10 0. 05 0.12 0. 05 0. 05 0.02 0. 14 0. 05 0. 05 0.12 0.02 0.07
Pi-sh 0. 05 0. 10 0. 07 0. 05 0. 05 0.12 0. 07 0. 05 0. 14 0. 07 0. 02
Pl 0. 50 0.19 0.12 0.12 0.19 0.12 0. 14 0.07 0.17 0.10 0.02
P:+3 0. 45 0.43 0. 14 0.17 0. 10 0.17 0.12 0. 05 0.19 0. 14 0. 07
Pi5 0.62 0. 55 0. 48 0.07 0. 05 0. 07 0. 05 0.02 0. 07 0. 05 0.02
Pi7 0. 60 0. 55 0. 50 0. 60 0. 10 0. 10 0.07 0.02 0.12 0. 05 0. 05
P#9 0. 60 0. 62 0.43 0. 57 0. 62 0. 07 0.12 0. 07 0.12 0.12 0. 05
Pr12 0. 62 0. 50 0. 45 0. 55 0. 57 0. 55 0. 10 0.07 0.21 0. 05 0.07
P+19 0. 60 0.55 0.43 0. 55 0. 57 0. 62 0.55 0. 10 0.17 0.12 0. 05
Pi-k™ 0. 67 0. 57 0. 45 0. 62 0. 62 0. 67 0. 62 0. 67 0. 10 0. 07 0.02
P20 0. 50 0. 40 0. 33 0. 38 0. 45 0. 45 0. 50 0. 48 0. 50 0.12 0. 10
Pita? 0.62 0.52 0. 48 0. 60 0. 33 0. 64 0.52 0. 62 0. 67 0. 45 0.02

Pi11 0. 64 0. 52 0. 48 0. 62 0. 40 0. 64 0. 62 0. 62 0. 69 0. 50 0. 62
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