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Evaluation of twenty-two blast resistance genes in Yunnan
using monogenetic rice lines
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Abstract; In order to evaluate performance of rice blast resistance genes in Yunnan Province, 282 mono-
conidia strains were inoculated on 22 monogenic rice lines raise by IRRI. The value of resistance genes
were analyzed by calculating virulence frequency in three rice-growing regions, the results showed that,
the virulence frequency on rice monogenic lines with Pi9,Piz’ ,Pil , Pita’ ,Piz, Pik",Piz' were 1.22% ,
2.40% ,3.21% ,4.82% ,5.95% ,7.23% ,9.04% in indica-grown region, respectively; The virulence
frequency on rice monogenic line with Pi9, Piz’ , Pil , Pita’ , Piz, Pik" , Piz' | Pil2 , Pita , Pib was 0.93% ,
16.67% ,10.19% ,5.09% ,15.74% ,15.74% ,12.04% ,9.26% ,19.29% ,11. 11% in japonica-grown
region, respectively; The virulence frequency on rice monogenic line with Pi9,Piz’, Pil , Pita® was
8.60% ,13.83% ,10.93% ,18.04% in japonica-indica interleaving rice, respectively. Based on the vir-

ulence frequency in three different regions, the rice cultivars containing corresponding resistance genes
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could be rationally deployed. At the same time, the interaction on rice monogenic lines and blast fungus

and the value of combinations with multiple resistance genes could be analyzed through pathogenicity as-

sociation coefficient ( PAC) and resistance association coefficient (RAC), which demonstrated that the

RAC of combinations of Pi9 and Pita’,Pi9 and Piz',Pi9 and Pil ,Pi9 and Piz was more than 0. 80, and

they behaved in higher resistance in Yunnan Province.

Key words: Magnaporthe grisea; virulence frequency; pathogenicity association coefficient ( PAC) ;

resistance association coefficient (RAC)
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Table 1 Virulence frequencies of Magnaporihe grisea to 22 mono-gene lines of rice in Yunnan

B A EA R HIFE X ARG X IR SE i IX
Mono-gene Resistance Indica rice region Japonica rice region Indica and japonica interleaving region
line gene R s VF R s VF R s VF

IRBL-22 P9 81 1 1.22 107 1 0.93 85 8 8.60
IRBL-10 Piz’ 82 2 2.40 90 18 16.67 81 13 13.83
IRBL-18 Pil 76 3 3.21 97 11 10.19 82 10 10.93
F128-1 Pita’ 79 4 4.82 103 6 5.09 80 18 18.04
IRBL-9 Piz 79 5 5.95 91 17 15.74 66 32 32.82
IRBL-8 Pik" 77 6 7.23 91 17 15.74 66 31 31.96
IRBL-11 Piz' 76 8 9.04 95 13 12.04 73 25 25.13
IRBL-23 Pil2 31 50 61.73 98 10 9.26 64 30 31.91
IRBL-13 Pita 65 17 20.92 87 21 19.29 62 33 34.39
IRBL-14 Pib 54 28 34.01 96 12 11.11 66 29 30.28
IRBL-20 Pi5 48 27 36.00 78 30 27.78 66 20 23.26
IRBL-19 Pi3 52 30 36.81 65 43 39.53 56 34 37.43
IRBL-6 Pik 45 38 45.92 72 37 33.80 55 41 42.76
IRBL4 Pir? 46 38 45.45 49 59 54.32 29 67 70.03

F98-7 Pik™ 45 38 45.45 59 49 45.37 45 52 53.37
IRBL-3 Pii 45 40 46.75 51 57 52.78 35 63 64.43
IRBL-7 Pik? 34 48 58.70 84 24 21.92 65 29 30.96
IRBL-2 Pia 32 51 61.69 38 70 65.12 28 66 69.86
IRBL-15 Pit 31 53 62.87 52 57 52.31 23 72 75.66
IRBL-17 Pish 28 54 65.45 31 77 71.30 18 78 81.19
IRBL-21 Pi7 20 55 73.33 71 31 30.39 58 30 34.09
IRBL-24 Pil9 19 63 76.83 33 75 69. 44 17 75 81.52

E R ABURE RS S BURE MRS VE. 72 /10, Note: R: No. of avirulence isolates; S: No. of virulence isolates; VF: Virulence frequency.
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Table 2 The resistant spectrum of twenty-two resistance genes to two hundred and eighty-two

isolates of Magnaporthe grisea in Yunnan

Pirksk Ptk Ptk M Ptk EiIR G2 Ptk £ S Ptk
Resistance gene Resistance Resistance gene Resistance Resistance gene Resistance Resistance gene Resistance
P9 96. 42 Pik" 81.69 Pi3 62. 08 Pit 36. 38
Pil 91. 89 Pita 75.13 Pi7 54. 06 Pia 34.44
Pita® 90. 68 Pib 74.87 Pik™ 51.94 Pish 27.36
Piz’ 89. 04 Pi5 70.99 Pii 45.35 Pil9 24.07
Piz' 84. 60 Pil2 65.70 Pik? 43.40
Piz 81.83 Pik? 62. 81 Pik 39.42
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R4 ZHEASBREENGEERMELER PAC f1 RAC &
Table 4 Pathogenicity association coefficient (PAC) and resistance association coefficient (RAC) data

of two resistance genes pair up in different rice-grown regions of Yunnan

Bl e X KR IX HIEE A B e X
Resistant Indica rice-grown region Japonica rice-grown region Indica and japonica interleaving region

gene PAC RAC PAC RAC PAC RAC
Pi9 = Piz’ 0.94 0.94 0.73 0.72 0.76 0.75
Pil * Pik" 0.93 0.90 0.90 0.79 0. 87 0.70
Pi9 * Pil 0.93 0.93 0. 84 0.83 0.76 0.75
Pi9 * Pita® 0.93 0.93 0.94 0.93 0. 84 0.81
Pi9 * Piz 0.91 0.91 0.82 0. 81 0.71 0. 68
Pi9 * Pik" 0.91 0.91 0.83 0.83 0.67 0. 64
Pita’ * Pik" 0.91 0. 89 0.82 0. 80 0. 63 0. 61
Pi’ * Pil 0.90 0.90 0.69 0. 62 0.77 0.71
Piz’ * Pita’ 0.90 0.90 0.76 0.70 0.71 0.70
Piz # Pik" 0.88 0. 86 0.71 0.69 0.57 0.49
Piz’ # Piz 0.88 0. 88 0. 69 0.61 0.74 0. 63
Piz’ * Pik" 0. 88 0. 88 0.64 0. 60 0. 68 0. 60
Pi9 * Piz' 0.88 0. 88 0.91 0.91 0.72 0. 69
Pil * Pita® 0.88 0. 88 0.85 0.81 0.74 0.73
Piz * Piz' 0.87 0. 84 0.79 0.76 0.70 0.59
Pil * Piz 0. 86 0. 86 0.74 0. 69 0. 62 0.59
Pita’® * Piz 0. 86 0. 86 0.81 0.78 0. 64 0. 62
Piz’ * Piz' 0. 84 0. 84 0.69 0.67 0.61 0.59
Pil * Piz' 0. 84 0. 84 0.77 0.76 0. 60 0.57
Piz’ * Pita 0.83 0. 80 0.56 0.43 0.44 0.31
Pita’ * Piz' 0. 82 0.82 0. 86 0.85 0. 69 0. 66
Pik" * Pita 0.82 0.78 0. 54 0.47 0.49 0.28
Pi9 * Pita 0.81 0.81 0.57 0.56 0.40 0.34
Pita’® * Pita 0.81 0.78 0.58 0.54 0.43 0.35
Pik" + Pizt 0. 80 0. 80 0.78 0.77 0.51 0.48
Pik? = Pi7 0.79 0.12 0.85 0. 62 0. 80 0.59
Piz * Pita 0.78 0.76 0. 64 0.51 0.52 0.29
Pil2 * Pia 0.78 0.21 0.45 0.39 0.44 0.22
Pik™ * Pik? 0.78 0. 05 0.50 0.23 0.43 0. 14
Pil * Pita 0.78 0.78 0.56 0.48 0.46 0.34
Pik™ * Pit 0.77 0. 06 0.70 0.16 0.76 0. 04
Pia * Pit 0.77 0.13 0.55 0.15 0.57 0.03
Pik™ = Pi7 0.77 0.08 0.48 0.24 0.37 0.15
Pig = P19 0.77 0.10 0. 64 0. 14 0.79 0.01
Pik? = Pt 0.76 0. 09 0.50 0.26 0.34 0. 05
Pi3 * Pik™ 0.75 0.07 0.70 0.19 0. 63 0. 08
Pil2 = Pib 0.75 0.25 0. 89 0. 80 0.75 0. 46
Pik™ * Pia 0.74 0.08 0.71 0.20 0. 66 0.13
Pia * Pi19 0.74 0.12 0. 63 0.18 0.58 0. 05
Pik™ * Pil9 0.73 0. 05 0.81 0.19 0.72 0.04
Piz' * Pita 0.73 0.72 0.52 0.50 0.51 0.30
Pib * Pia 0.72 0.18 0.45 0.33 0.52 0.22
Pik? * Pia 0.72 0. 08 0.55 0.32 0.46 0.26
Pi3 * Pik? 0.71 0.08 0.57 0.32 0.43 0.20
Pia * Pish 0.71 0.16 0. 60 0.11 0.55 0. 04
Pi3 * Pi7 0.70 0.12 0.59 0.34 0.40 0.24
Pii = Pi7 0.70 0. 09 0.51 0.26 0.28 0. 06
Pib = Pik? 0.70 0.14 0.69 0.58 0.39 0.29
Pish = Pil9 0.70 0.13 0. 69 0.10 0.76 0.02
Pi3 * Pia 0. 68 0.11 0. 69 0.25 0.49 0.09
Pi3 * Pit 0. 68 0. 09 0.52 0.12 0. 68 0. 05
Pik? * Pil9 0.68 0.05 0.49 0.24 0.29 0.04
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