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Determination of Pathotype Diversity of Rice Blast Fungal Population in Thailand
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Abstract

Rice blast disease is the major disease in rainfed lowland area of Thailand. The causdi Tyngus of this
disease is Pyricularia grisea Sacc. Variation of this fungus was higher than other rice pat/iGgens. This report
used near isogenic lines (NILs) to detect the variation, pathothype and virulence spactium of the fungus in
Thailand during 2002 - 2005. Trap blast nurseries consisted of 9 Thai local cultivaresarid 13 NILs were conducted
at Ubon Ratchathani Rice Research Center, Khon Kaen Rice Research Center,"Phiae Rice Research Center,
Phitsanulok Rice Research Center, and Phatthalung Rice Research Centir. Jingle conidia was isolated from
infected rice leaves. Virulence spectrum of blast populations were scraened on 18 NILs. Two thousand four
hundred seventy six isolates were classified into 623 pathotypes that/could be devided into two groups; 145
common pathotypes and 340 rare pathotypes diversity index"af blast population was high (0.83). Common
pathotypes had virulence spectrum less than rare pathutypes. Site-specific and season-specific pathogen
populations were found in this study. High pathoger-dite’sity was found at Ubon Ratchathani Rice Research
Center. Some resistant genes had potential (0 nirevent infection from some pathotypes. However, many
pathotypes could be compatible with a singleAesistant gene. The resistant genes Pi 1 group (Pi 1, Pi 1(t)"°,
Pi 1), Pi 1<), Pik group (Pik, Pi koK) Pita’, Pi5 and Pi9 were effective resistance against many
pathotypes. Combinations of resis{ant, genes Pi 1 - Pi 9 and Pi ta” - Pi 1°* were the most effective resistant
gene pairs against blast populations in Thailand. This finding can be implemented in breeding for blast

resistance in the Thai bréaditvg=orogram.
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Nils Resistant gene NILs Resistant gene
1."C101A51 Pi z-5 10. CO39 Pia
2. C101LAC Pi 1 11. F128-1 Pita’
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6. C104PKT Pi 3 15. IRBLkh-K3 Pi kh
7. C101TTP Pi4®)™ 16. IRBL1-CL Pi 1
8. C103TTP Pi1t)"™" 17. IRBL5-M Pi 5
9. C105TTP4-123  Pi4°(t) 18. IRBL9-W Pi 9
HY71 resistant check
KMDL105 susceptible check
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Table 2 Blast reaction of Thai rice cultivars and near-isogenic lines at 5 sites in Thailand between 2002 -

2005

Blast reaction

Cultivars KKN

UBN

PRE PSL PTL

2003 2004 2005 2002 2003 2004 2005 2003

2002 2003 2004 2005 2002 2003

.Jaow Daeng 2
. Kamphai 3
.MN 62 M 4
RD7 3
HY71 4
SPR60 4
0
6
6
3
0

N 00 -
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.C101LAC
.C104LAC
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. C102PKT
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.CO39
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Fig. 1 Disease severity of Thai IccairCultivars (a) and NILs (b) infected by P. grisea Sacc.

from blast nursery at Ubon*Ratchathani site during 2002 - 2005
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Table 3 Pathotype diversity and virulent level of blast populations from differant regions of

Thailand during 2002 - 2005

Region/Year Growth  Number Numberof  Common Cp Rare Cp Pathotype

stage of isolate  pathotype pathotype pathialyp2 diversity
North LB 80 24 45 18 6.33 0.81
2003 LB 64 14 8 7 3.67 0.72
Farmer field LB 16 " 2 15 9 6.33 0.87
Northeast LB & NB 1546 313 92 3.58 221 5.4 0.85
2002 LB 109 69 5] 49 53 6.83 0.88
NB 14 12 2 1.33 10 4.29 0.93
2003 LB 113 64 15 45 49 5.31 0.84
NB 196 62 16 3 46 3.78 0.82
2004 LB 417 746 49 4.59 97 6.92 0.78
NB 134 100 15 513 85 5.64 0.91
2005 LB 553 91 29 16 63 5 0.79
Farmer field LB & NB WO 90 31 2.26 67 3.65 0.88
2002 LB 26 14 2 2 19 3.21 0.93
NR 13 12 3 11 3.82 0.96
2003 (A~ 30 20 4 3.75 16 4.15 0.87
AB 166 45 17 2.82 28 4.21 0.71
2004 LB 23 22 1 21 4.52 0.98
2005 LB 147 " 2 1 9 2 0.82
Ceritral LB 118 72 2.99 50 5.06 0.83
2082 LB 47 36 6 5 30 8.23 0.9
2003 LB 63 25 9 222 16 344 0.75
2004 LB 48 22 1 3.73 1" 4.45 0.68

2005 LB 27 13 2 1 1" 41 1

South LB 327 124 36 5.61 88 6.22 0.8
2002 LB 35 17 5 7.8 12 8.17 0.78
2003 LB 292 113 33 5.45 80 6.84 0.8
Total population LB & NB 2476 623 145 2.88 444 5.33 0.83

Cp = Compatible number per pathotype
LB = Leaf blast NB = Neck blast
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wwziudumu Pi a luiug co39 WYt (Table
3)
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(Table 3)
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Disease severity percentage of 18 NILs infected by P. grisea Sacc. from trap blast

nurseries at 4 different regions of Thailand during 2002 - 2005
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Table 4 Common pathotype diversity and virulent level of P. grisea
Sacc. collected from trap blast nursery from different region
of Thailand during 2002 -2005

Pathotype =~ Number Pathotype Compatible/  Number of
diversity  pathotype (Cp) cultivars

PO 159 0.66 0 57
P128 84 0.66 1 38
P512 50 0.84 1 30
P640 33 0.9 2 20
P1024 22 0.91 1 16
P1536 170 0.92 2 45
P1664 151 0.68 3 53
P9856 19 0.85 4 14
P62976 37 0.74 6 20
P63104 54 0.76 7 31
P263808 28 0.81 4 12

Table 5 Frequency percentage of P. grisea isolates compatible to Pi genes-{diagonal), observed and expected

frequency percentages of compatibility for diallele pairs of thes? genes among 5 sites in Thailand

Expeced Observed

1. 2 3 4 5 6 7 8 9N, 1 M 7 B ¥ 1B 1B 17 B
1.Piz5 1 187 46 7 62 82 87 81 25 “.16% 179 23 127 14 1 08" 1 1 33
2.Pi1 2 159 13 4 54 62 65 61 _46 ™16 121 13 76 37 38 31 42 36 05*
3P 3 164135 4 72 76 85 7AW 43 125 13 24 99 08 08* 08* 07* 09 31
4.Pidat)y 4 214185 19 24 208 23,97/ 32 22 24 41 45 22 24 18 24 21 25
5.Pidat)™ 5 269 B 285 85 B 21 =41 41 305 307 6 182 27 24 16 27 23 34
6.Pi 3 6 274245 25 N M5 \FH 55 43 N6 A 66 04 27 28 19 3 28 35
7.Pi4a)’™ 7 289 21 215 265 (29p R5 N0 41 273 209 48 177 24 24 16 29 24 26
8P1M™ 8 1 112 M7 _"M8n, M2 27 192 93 81 78 12 48 34 37 33 42 37 O
9.Pj 4b 9 473445 45 4= 545 % 525 426 759 T2 98 439 52 51 42 51 51 68
10. Pia 10 507 478,0483 %533 578 503 558 46 793 &6 102 469 55 53 43 58 55 75
11. Pi ta® 1 159 3 \155 185 2B 245 210 112 445 478 13 82 08 06" 06 05* 08 25
12.Pi b 2 3315 R ¥ M5 43 395 07 B 663 315 5H 42 41 32 38 39 7
13.Pi k 9122794 99 149 194 209 174 76 49 442 94 2719 58 43 31 36 34 09
14. Pi kp 17123 94 99 149 194 209 174 76 409 442 94 279 58 58 38 39 35 1
15. Pi K. 5 116 88 93 143 188 203 168 69 402 436 88 2713 52 52 45 39 3 08"
5.0 15" 6 126 97 102 152 197 212 177 79 M2 445 97 282 61 61 55 64 39 08"

174°% 6 7 123 95 10 16 195 20 175 76 409 443 95 28 59 59 52 62 59 09
18.Pi 9 18 134 106 11 161 206 21 186 87 2 454 106 291 7 7 63 73 7 81

* Significant different at p < 0.05 by Chi-square test with df (1)
** Significant different at p < 0.01 by Chi-square test with df (1)
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