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Variability of Pyricularia oryzae Populations Causing Agents of Rice Blast

in Thailand
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ABSTRACT

Rice blasl, caused by Pyricularia onzae, is an important disease of rice production in
Thaitand. This disease is distributed in all localities of the country. It affects the guality and
guantity of rce production. The purgose of this research was Lo evaluate the variation of 2 onzoe
populations collected from major rice growing areas of the country by studying their
pathogenicty towards 9 differential rice varieties that had single resistance genes (near isogenic
lires; MiLs); PEF(L), Pi2, Pia, Pib, B4, Pikh, P, Pita and Pish. Resulls revealed that from the 80
isolates studied, the gathosen could be idenlified 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 F. onvzaoe races were grouped into 13 clades with cophenetic
correlation at 0.80. However, race idenlification and clustering were not correlated with the
saurces of B oryzoe; more than one race could occur in one site: The results indicated that
gathogenicty 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 varielties.

Keywords: blast disease; Pyriculoria onyzae; population; diversily; rice
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Figure 1 Colony characteristics of Pyriculario onzae; A: black colony, B: dark grey colony,

C: grey colany, On cream colony, E: white colony
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Figure 2 Conidial characteristics of Pyricularic orvzae: A short pyriform conidia, B: pyriforn conidia,
C: long pyriform conidia

Table 1 Morphological characteristics based groups of P. oryzae Isolated from different lacalities

Groups of colony color Conidial shape Isotate no. Province
Group 1 craam color Type2pyrifarm STROLOLLY, UBHGLO1ES, SPBO1020L,  SiSa Ket, Ubor
Typed: Inng pyrifoom BISHOOT0Z, PLEDLOSN, KITTDAG202,  Ratchathan, Suphan
SPAGE020], ENTO10RG2, ENTOLOS02,  Burl, Nakhor Sawan,
CHTOLOR02,  CHTOL0901,  WSTOL0401,  Phitsanulek,
CNTOI0403,  PLGOIOIOZ SPHO30I0Z,  Kamphaeng Fhst, Chal
CNTOIORO,  SPRO20204, SPRO20A0Z,  Meat, Phatthalung,
HSTOI0803, FLEOI0Z0M, PLGO1020T,  Makhon Si Thammarst,
PLEAICSE, FLED10302, FCIOS060],  Pluchil,
PCTORO301,  PLKDIOGO1,  PLKO3GOI,
PLKDADED, FLED0A0Z, PLTOACZNZ,
POTOA0E0T, SEALLLLOL
Group 2: grey color Typel: short prrifar CRIDTOLE CHNTOLO10S,  SPEOZOLIL.  Chal Nat, Sughan Buil,
Typez: pyriform MERADIO101,  NSTOLCSO1, METOME01,  Maha Sarakham,
PCTOA0301L, PLEDS0SDZ, KPTOS0603,  Maknan S Tharmmarat,
CHTOL0801, FLG010101, MSTGL040S,  Phichit, Phitsancliok,
CHTD1G203, CHTOG501, METOR0A06,  Kamphaeng Phel,
PLGOIOZ0S,  NSTOZDA08,  PLGOI0ZM4,  Phatthalung
POTOROI01,  PCTOZ010Z,  PLKG20501,
FLID30TOL, PLEU30TOZ, FLEDLOZ0L, PLEO209)
Group 3:dark grey color TypeZ: pyrifarm SERDIDG, CHTDI0110, SSEOIC11D,  Sing Pur, Chai Kat, 5i
Typed: Long gyrifomm UENGIO101, PAKMOZ0T 10, CHT010201,  =a Kel, Ubon
NSTOIN20E, MSHDIOTO, KPTOA0204,  Ratchathan, Maka
PrTOA0RDE, SPROZO4D1, WSTOION0G,  Sarakiiarn, Nakhos S
HSTOZOS0T, PLKOSOS01, PLEDSOU0Z  Thamemaral, Nakhon
Sawan, Kamphaeng
Bhest, Phichlt, Suphan
Buri, Phitzanulok.
Griup 4: black color Typrz: pyriform HSTOIG201, PCTOMOTHE, PCTOAOTEE,  Makhan S Thammamst,
SPROZDA0Z Phictil, Sughan Buri
Group 5 white crler Typez: pyrifom CRIDIO101, SPROZDACY, NSTO10402, FCTRZ0201  Chiang Ral, Suphan
Bur, Makhorn S
Thammarat, Phichit,
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Figure 3 Blast dizsease symptom at 11 days after inoculation with isolate PLKO30701 (race 46)
on differential varieties of rice; A IRELa-A varieties, B: IRBLI-F5 varieties, C: IRBLt-K59

varieties, [ IRBLta-CP1 varieties
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Figure 4 Dendrogram cbtained 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 Physiclogical races of Pyriculario onvzae obtained from UPGMA method using dissase

index evaluation on @ differential varieties of rice

Race Races no. (lsolate no.)
group
group 1l race 3: PLGO10Z0S
group 2 race 41; SPBOZ040Z, NSTOZ0408, NSTO20406
group 3 race 21 SPBO1O201, POCTOAOT01 race 23 NSTOA0Z01 race 25 NSTO10202 race 2T

PLKDSO502 race 38: CHTO10803

groupd  race 1@ UBNR1OI01  race  21: SPRO20403, PCTOMOA03, CNTO10201,

race 22: PLKO1050T, NSTO10201

MSTO10501

oroup 5 rece 3% NSTO10401 race 34: CNTO10403 race 36: SPEO20401 ace 43 NSTO10403 race 21:
SPRO3010Z

group & race 38 CNT010501

group’ 7 race 2% CNTO1080Z race 37 CNTQ10203

groupd  race 15 CHTDMO0L04 race 14: SKADIO10L, CRIO10103 race 16: CNTDIO110 race 1%
MEMO10101 race 17: 5PBO20111 race 18: 55K010117 race Z6: NSMOL10701

goup  race 20: UBNO10103, CWTOL1000L race 32: PLGO1010T, PCTOA0301, PLKOSO202, PCTOR20201,
PLKD10201 race 35: NSTO10405 race 44: PLKOZ0501, PLKOZD501 race 40: NSTO10404 race
28: SPBO20201 race 31: CNTO10901 race 30: KFTO40204, KFTOA0Z02, PLGD1OZOT,
NSNO10702, CNTOL10902 race 26: KFTRS0403 race 22: PCTO40V03 . race 46; PCTOA40A01,
PCTO20102, PLKO3OTO1, PCTOAD301, POCTOAD6D1  race 45 PCTO20101, PLKD109OZ,
PCTOADZ02, PLKO30T0Z, PLKOZ0901, PLKO10901 race 19: PLGO10102, PLKG10B0T,
M5TOI0402, PLEO4O401, PLKO30A0Z race 16: PLGO10205 race 47: PLED20401

group 10 race 1: SPBOZ0302, CNTO10102

group 11 race 1: 5BRO105, CRIG10101, 55K010110 race 24: MEMOL0110

group 12 race 42 NSTOZ0407

group 13 race 21: SPBO20204, PLGO10204
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