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ABSTRACT

Rice blast, caused by Pyricularia oryzae, is an important disease of rice production in
Thailand. This disease is distributed in all localities of the country. It affects the quality and
quantity of rice production. The purpose of this research was to evaluate the variation of P. oryzae
populations collected from major rice growing areas of the country by studying their
pathogenicity towards 9 differential rice varieties that had single resistance genes (near isogenic
lines; NILs): Pi-7(t), Pi9, Pi-a, Pi-b, Pi-i, Pi-kh, Pi-t, Pi-ta and Pi-sh. Results revealed that from the 80
isolates studied, the pathogen could be identified into 47 races. When all isolates were
clustered by UPGMA methods Past 4.10 program by using disease index data, the classical
clustering analysis showed that P. oryzae races were grouped into 13 clades with cophenetic
correlation at 0.80. However, race identification and clustering were not correlated with the
sources of P. oryzae, more than one race could occur in one site. The results indicated that
pathogenicity of the fungus was variable within the population as well as among populations.
These results were informative for the planning of improvement of blast disease resistant

rice varieties.
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Figure 1 Colony characteristics of Pyricularia oryzae; A: black colony, B: dark grey colony,

C: grey colony, D: cream colony, E: white colony
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Figure 2 Conidial characteristics of Pyricularia oryzae; A: short pyriform conidia, B: pyriform conidia,

C: long pyriform conidia

Table 1 Morphological characteristics based groups of P. oryzae isolated from different localities

Groups of colony color Conidial shape Isolate no. Province
Group 1: cream color Type2: pyriform SSK010117, UBNO010103, SPB010201,  Si Sa Ket, Ubon
Type3: long pyriform NSN010702, PLK010501, KPT040202, Ratchathani, Suphan
SPB020201, CNT010802, CNT010902,  Buri, Nakhon Sawan,
CNT010102, CNT010901, NST010401,  Phitsanulok,
CNT010403, PLG010102, SPB030102, Kamphaeng Phet, Chai
CNT010903, SPB020204, SPB020402, Nat, Phatthalung,
NST010403, PLG010206, PLG010207, Nakhon Si Thammarat,
PLK010901, PLK010902, PCT060601,  Phichit.
PCT060301, PLKO010801, PLKO030401,
PLK040401, PLKO030402, PCT060202,
PCT040401, SKA010101
Group 2: grey color Typel: short pyriform CRI010103, CNT010104, SPB020111,  Chai Nat, Suphan Buri,
Type2: pyriform MKMO010101, NST010501, NST040201, Maha Sarakham,
PCT040301, PLK050502, KPT050403, Nakhon Si Thammarat,
CNT010401, PLG010101, NST010405,  Phichit, Phitsanulok,
CNT010203, CNT010501, NST020406, Kamphaeng Phet,
PLG010205, NST020408, PLG010204, Phatthalung.
PCT020101, PCT020102, PLK020501,
PLKO030701, PLK030702, PLK010201, PLK020901
Group 3: dark grey color Type2: pyriform SBRO105, CNT010110, SSK010110,  Sing Buri, Chai Nat, Si
Type3: long pyriform UBNO010101, MKMO010110, CNT010201, Sa Ket, Ubon
NST010202, NSN010701, KPT040204, Ratchathani, Maha
PCT040603, SPB020401, NST010404,  Sarakham, Nakhon Si
NST020407, PLK050501, PLK050902  Thammarat, Nakhon

Sawan, Kamphaeng
Phet, Phichit, Suphan

Buri, Phitsanulok.

Group 4: black color Type2: pyriform NST010201, PCT040703, PCT040701, Nakhon Si Thammarat,
SPB020302 Phichit, Suphan Buri.
Group 5: white color Type2: pyriform CRI010101, SPB020403, NST010402, PCT020201  Chiang Rai, Suphan

Buri, Nakhon Si
Thammarat, Phichit.
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Figure 3 Blast disease symptom at 11 days after inoculation with isolate PLK030701 (race 46)
on differential varieties of rice; A: IRBLa-A varieties, B: IRBLI-F5 varieties, C: IRBLt-K59

varieties, D: IRBLta-CP1 varieties
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Figure 4 Dendrogram obtained from disease index of blast disease on 9 differential varieties

after inoculation with 80 isolates of Pyricularia oryzae (47 races)
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Table 2 Physiological races of Pyricularia oryzae obtained from UPGMA method using disease

index evaluation on 9 differential varieties of rice

Race Races no. (Isolate no.)
group
group 1 race 3: PLG010206
group 2 race 41: SPB020402, NST020408, NST020406
group 3 race 21: SPB010201, PCT040701 race 23: NST040201 race 25: NST010202 race 27:

PLK050502 race 38: CNT010903

group 4 race
race 22: PLK010501, NST010201

1: UBN010101 race 21: SPB020403,

PCT040603, CNT010201, NST010501

group 5 race 33: NST010401 race 34: CNT010403 race 36: SPB020401 race 43: NST010403 race 21:
SPB030102

group 6  race 39: CNT010501

group 7 race 29: CNT010802 race 37: CNT010203

group 8 race 15: CNT010104 race 14: SKAQ010101, CRI010103 race 16: CNT010110 race 19:
MKMO010101 race 17: SPB020111 race 18: SSK010117 race 26: NSN010701

group 9 race 20: UBN010103, CNT010401 race 32: PLG010101, PCT040301, PLK050902, PCT020201,
PLK010201 race 35: NST010405 race 44: PLK020501, PLK050501 race 40: NST010404 race
28: SPB020201 race 31: CNT010901 race 30: KPT040204, KPT040202, PLG010207,
NSN010702, CNT010902 race 26: KPT050403 race 22: PCT040703 race 46: PCT040401,
PCT020102, PLK030701, PCT060301, PCT060601 race 45: PCT020101, PLK010902,
PCT060202, PLKO030702, PLK020901, PLK010901 race 19: PLG010102, PLK010801,
NST010402, PLK040401, PLK030402 race 16: PLG010205 race 47: PLK030401

group 10  race 1: SPB020302, CNT010102

group 11 race 1: SBRO105, CRI010101, SSK010110 race 24: MKM010110

group 12 race 42: NST020407

group 13 race 21: SPB020204, PLG010204
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