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Abgract Three hundred and twenty-two rice blag islates were collected from Jilin, Lisoning, Hebe , Jiangsu, Zhe
jiang, Schuan, Hunan, Rjian, Guangdong and Yunnan provincesin China. The virulence genes diverdty and geographic
di stribution were tested with 6 near-isogenic lines (NILs) o China and 24 morogenic lines o IRRFJgpan. The resuts
showed that dl the viruence genes, which corregpondi ng to the red gance genesin the NILs and norogenic lines, were de
tected in China. The occurrencefrequency of Avk” + , Avz+ , ArZ + and A-9(t) + were bedow 20 % and that of Av
a(l) +, Ara(2) +, Avri+ , Ar7(t) +, Ar3+ , Arb+ , Ark” + , ArK (1) + , ArK(2) + , Arta(l) + , Av
ta(2) +, Art+ , Arsh(1) + , Arsh(2) +, Ar19(t) + and Avk™ + were al above 50 %. Aw9(t) + had not been
detected in Jilin, Zhdiang, Schuan, Quangdong and Yunnan provinces. Avk" + had rot been detected in Schuan,
Quangcbng and Yunnan provinces. Avz+ had ot been detected in Fijian province. AvZ’ + and AvZ + had ot been
detected in Zhgiang province. The other 25 viruence genes had been detected in dl the 10 regons. The occurrence fre

quency of viruence genesin indica and japonica rice groning regons had no correlativity with the type of doror parents of
the correspond ng red ¢ance genes.
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1
Tablel  Virulence frequency to blag resigance genesfrom different origins
1)

Monogenic lines Gene Doror Type Orign Reference VF( %)
IRBL1 A-a(1) (Japonica) [5]1[8] 90.68
IRBL2 P-a(2) Q039 (Indica) [5] 90.37
IRBL3 Pi-i 5 (Japonica) [51[8] 62.11
IRBL4 Pi-k® (1) 5 (Japonica) [51[8] 81.99
IRBL5 A-k*(2) 2 (Japonica) [5]1[8] 68.01
IRBL6 Pi-k (Japonica) [51[8] 46.58
IRBL7 Pi-kP Pusur (Indica) [5119] 57.14
IRBL8 pi-k" HR-22 (Indica) [5119] 17.08
IRBL9 P-z Zenith (Indica) [5]1[8] 7.45
IRBL10 pi-z° 5173 (Indica) [5]1[10] 6.83
IRBL11 Pi-Z! TKM1 (Indica) [5]1[8] 24.53
IRBL12 A-ta(1) Tadukan (Indica) [5]1[8] 61.18
IRBL13 P-ta(2) (Indica) [51[8] 63.35
IRBL14 Pi-b Tijahgja (Indica) [51[8] 50.31
IRBL15 A-t Tijahga (Indica) [5]1[8] 95.03
IRBL16 Pi-sh(1) 2 (Japonica) [5]118] 86.02
IRBL17 Pi-sh(2) BL1 (Japonica) [5]118] 81.06
IRBL18 Pi-1 LAC23 (Japonica) [5]1[11] 22.36
IRBL19 P-3 (Japonica) [517] 55.59
IRBL20 A-5(t) Moroberekan (Japonica) [5][12] 29.19
IRBL21 Pi-7(t) Moroberekan (Japonica) [51[12] 54.66
IRBL22 Pi-9(t) 0. minuta (Wild) [5]1[13][14] 1.86
IRBL23 Pi-12(t) Moroberekan (Japonica) [5]1[12] 37.58
IRBL24 P-19(t) (Japonica) [5]1[15] 9.72
F80-1 P-k( C) (Japonica) [4118] 27.95
F98-7 Pi-k™ (Japonica) [4118] 90.06
F124-1 Pi-ta( C) Tadukan (Indica) [41[8] 37.27
F128-1 Pi-ta’ Tadukan (Indica) [41[8] 35.71
F129-1 Pi-kP( C) Pusur (Indica) [4]119] 40.99
F145-2 A-b(C) Tijahda (Indica) [4][8] 38.20

2 A-k Pi-ta Pi-k? “c, IRRI- i IRRI-
()"

For corvenien mention  C” was atachedto Pi-k, Pi-ta, Pi-kPand A-bin NILsdf Chinato dtinguish from the geneswith same romend ature in monogenic lines
o IRRFJgan; (1) and (2) were atached to the genes that have same romendature, but derived from different donor parents, to d gingui sh from each other.

2.2

5
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2

Table2  Didribution of virulence genes in different rice growing regions in China

Virulence gene frequency (%)

VG L LN HB Js YAl e HN R D Ny
Ava(l) + 9. 43 9.55 97.37 41.03 82.35 91. 67 100 95.83 95.65 92. 00
Ava(2) + 100 9.55 93.68 46.15 88.24 91. 67 100 95.83 100 92. 00
Avi + 78.57 46.55 69. 74 35.89 70.59 70.83 62.50 50. 00 69.57 76.00
Ak (1) + 85.71 65. 52 81.58 94. 87 94.12 91. 67 100 75.00 86.96 76.00
AKS(2) + 96. 43 70. 69 72.37 82.05 70.59 50.00 87.50 25.00 69. 57 40. 00
Avk + 50. 00 46.55 65. 79 33.33 41.18 25.00 25.00 16. 67 21. 74 44.00
AvkP + 35.71 67. 24 76.32 28.21 88.24 25.00 12.5 70.83 47.83 64.00
Ak + 39.29 29.31 59.21 17.95 23.53 0 25.00 4.17 0 0
Avz + 53.57 5.17 13.16 15.39 5.88 4.17 50. 00 0 21.74 4.00
A2 + 3.57 5.17 2.63 2.56 0 4.17 37.5 4.17 13.04 28.00
Az + 10.71 32.76 27.63 2.56 0 45.83 87.50 20.83 34.78 16.00
Avta(l) + 78.57 63.79 63.16 82.05 64.71 25.00 87.50 37.50 65.22 40.00
Avta(2) + 85.71 50. 00 72.37 89.74 64.71 41.67 87.50 33.33 52.17 48.00
Avb+ 57.14 43.10 28.95 51.28 76.47 37.50 100 87.50 86.96 32.00
Avt + 100 9.28 97.37 97.44 100 83.33 100 83.33 91.30 92.00
Avsh(1) + 96.43 89. 66 88.16 94. 87 82.35 91. 67 87.50 75.00 65.22 72.00
Avsh(2) + 89.29 82.76 9.05 84.62 82.35 91. 67 100 79.17 30. 44 48.00
Avl+ 39.29 48.28 56.58 25. 64 23.53 12.50 25.00 4.17 8.70 12.00
Ar3+ 67.86 43.10 63.16 25.64 70.59 62.50 37.50 54.17 65. 22 76. 00
Ar5(t) + 32.13 25.86 36.84 7.69 11. 77 45.83 25.00 12.50 82.61 32.00
AFT7(t) + 50. 00 62.07 69. 74 30.77 82.35 20.83 50. 00 58.33 56.52 52.00
AF9(t) + 0 1.72 132 2.56 0 0 25.00 4.17 0 0
Ar12(t) + 50. 00 27.59 11.84 41.03 76.47 33.33 100 66. 67 69. 56 12.00
Ar19(t) + 96. 43 82.76 9.05 100 100 91. 67 100 100 100 96. 00
Ark(C) + 50. 00 41.38 73.68 23.07 41.18 20.83 12.50 20.83 17.39 40. 00
A-K™ + 100 75.86 90.79 94. 87 100 95.83 87.50 87.50 91.30 92. 00
Avta(C) + 46.43 2.4 7.89 33.33 82.35 37.50 100 79.17 91.30 16. 00
Avrta’ + 53.57 18.97 26.32 66. 67 76. 47 8.33 75.00 20.83 43.48 28.00
AvkP(C) + 42.86 32.76 19.74 28.21 76. 47 37.50 100 83.33 82.61 24.00
Arb(C) + 57.13 24. 14 3421 64. 10 76. 47 8.33 75. 00 8.33 47.83 32.00

) VG: Virdence gene; L : Jilin; LN: Lisoning; HB: Heba ; JS: Jiangu; 4 Zhgiang; SC: Schuen; HN: Huren; RJ: Rjian; @: Guangbng; WN: Yunren

2.3 Arb+ ArZ +  ArK(C) +
(U>Wwe=1.9), Ara(2)
( 3) , + Art+ AFK + ArK'+  Avta(2) +
Ava(1) + (u> Upes =1.96) ,
AFK (2) + Avsh(l) + Awvsh(2) + Ar7(t) + Aw Arz+ AvZ + Avta(l) + Avb(C) +
k(C) + Arl+ Avk+ (u<
(U > e =1.9), Us.cs = 1. 96) Pi-9(t)
AFK (1) + Ar12(t) +  Av19(1) + Av-9(t) +
(u> we = 1.9) ,Ar3 + (U< Upos = 1. 96)

AF5(t) + AFK" +  Avi +
(U< Uo,05:1-96) ,
Arta(C) + Avta + (X° <X aw =3.84)
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Table 3  Difference of the virulence between the isolatesfrom Southern and Northern regions

Northern regon Suthern region X2
u
Gere Type u tet? Indepencet
No. VI VF( %)Y No. VI VF( %) Chi- square”
Ava(l) + (Japonica) 157 96.91 128 80. 00 4.76" " 0.39
Ark (1) + (Japonica) 124 76.54 140 87.50 2.56 "
Ak (2) + (Japonica) 123 75.93 95 59.38 3187
Awsh(1) + (Japonica) 146 90.12 131 81.86 214"
Avsh(2) + (Japonica) 146 90.12 115 71.88 418"
Av3+ (Japonica) R 56. 79 87 54.38 0.44
Av5(t) + (Japonica) 52 32.10 48 30.00 0.41
A-7(t) + (Japonica) 103 63.58 75 46.88 3.01° 7
A-12(t) + (Japonica) 39 24.07 80 50. 00 481" "
Ar19(t) + (Japonica) 148 91.36 157 98.13 271"
Ark(C) + (Japonica) 91 56. 17 48 30.00 4.74""
Avk™ + (Japonica) 141 87.04 149 93.13 1.8
Avi + (Japonica) 102 62.96 95 59.38 0.66
Avk + (Japonica) 94 58.03 41 25.63 58" "
Arl+ (Japonica) 82 50.62 25 15.63 6.67" "
AvZ® + (Indica) 6 3.70 16 10.00 2.24°
Ara(2) + (Indica) 159 98.15 132 82.50 4.76" "
Avt + (Indica) 159 98.15 147 91.83 2.59" "
AvkP + (Indica) 107 66.05 77 48.13 3.247°
Ak + (Indica) 73 45.06 14 8.75 7.3
Az + (Indica) 28 17.28 18 11.25 1.55
Avz' + (Indica) 43 26.54 36 22.50 0.84
Avta(1) + (Indica) 107 66.05 0 56.25 1.80
Avrta(2) + (Indica) 108 66. 67 95 59.38 5.60 " "
Avta(C) + (Indica) 32 19.75 88 55.00 6.54" "
Avrta’ + (Indica) 46 28.40 69 43.13 2.76°°
Avb+ (Indica) 63 38.89 99 61.87 4.13"°
Avb(C) + (Indica) 56 34.57 67 41.88 1.35
ArkP(C) + (Indica) 46 28.40 86 53.75 4.63""
Ar9(t) + (wild) 2 1.24 4 2.50 0.84
Y vi:virdent imlates; VF:Virdence frequency; 2 Up =2.58;Upes =1.96; S ; ‘and " ind-

cates Sgnificart a the5 % and 1%level ; 9 X2 =3.84

3
, pi-7 8 9
: , AVZ +
: : el 8 9
, 10 ,Av-zt +
, AvZ +
, P-Z
(51 Amarte A , A-Z
(1992) ,
, F-9 (1) ™,
Fi-9(t) , : Pi-z
; Pk
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