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Project Code . PDF/21/2542
Project Title: Comparision of virulence and variation of nce blast fungus(Pyricularia grisea) from
different cultural practice of rice farmer’s field in Chiang Mai area.
investigator : Chuanpit Boonchitsirikul, Department of Plant Pathology Facuity of Agriculture,
Chiang Mai University

E-mail address: agicbnch@chiangmai.ac.th
Project Period : 2 years

Tocompare virulence and variation of rice blast fungus (Pyricularia grnisea } from
different rice farmer cultural practice in Chiang Mai area. Fungus isolated were collected from
three different cultural practice fo rice fammer’s field follow: 1) growing rice all around the
year(site1l) 2) growing rice once a year and without sanitation of rice field(site2) 3) rotation
growing rice with other plants(site3) and 7 different necrotic spot of infection leaf rice. Single
spore isolation from each collection was cultured on medium for the cotony and conidium
morphology studies. After 3 weeks of culture, the fungi were transferred to Fries medium for
another 10 days before the mycelium were coilected for the DNA extraction following the
techinique described by Lee and Tayior(1980). The rep-PCR method is used for P. grisea
fingerprinting study as applied for the standard procedure of IRRI. The occurrence of rice blast
disease in each rice farmer's field was differentiated but morphology studied of the colony and
conmidium was not different between them.There was vanation of conidium size and number
among the isotate within each group. Virulence testing, RD5 RD6 Chinart  Supan-buri 1
IRBLa-C (Pia) IRRI-F5(Pii) and IRBLks-F5(Pik-s) were susceptible to some isolates coliected
from site 1 and site 3. At 70%level of similarity of DNA banding pattern could be ciassed 9
lineages from 22 isolates collected from site 1 and 15 lineages from 25 isolates collected from
site 3. There was correlated between isolated collected from frist year and second year.
Different necrotic on natural infection varies between isolate. The results suggest that the
variation and virulence of blast fungus could be linked to cultural practic of farmer and genetic
diversity of the host. Management of cultural farm practic could be help to reduce inoculum and
virulance of nce blast infection.

Key word: Pyricularia grisea, rice leaf blast disease.Plot rep-PCR, Rice
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Rice varieties used in the experiment with different of rice blast
resistant gene from IRRI

The score of lesion types of blast disease has been defined according
to the size of lesion formed.Ranging from typeO, no visible symtoms,
to type 9, the largest.

The morphology of fungus isolate from Site 1 and Site 2.

The number of conidia producing of Pynculana grisea on Prun Agar
Medium(PA) obtained from three different cultural practice

of rice farmer's field.

Average size of conidia of Pyricularia grisea collected from three different
cultural practice of rice farmer’s field.

Reaction of infected rice isolates of Pyricularia grisea from different
cultura!l practice of farrmer’s field on International set of host

differential and some rice cultivars
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11
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Site 1, the famer's field at Mae Wang that rotary growing rice with other
Plants(onion and cron)

Site 2, the famer's field at Mae Wang that growing rice several time a year
Site, the farmer's field at Chiang Down that growing rice once a year
without sanitation

Seven different trypical lesion of rice blast disease, A: gray round spindle,
B: moderate spindle C:great spindle D narrowly elongated spindle
E:lesion coalesce F: small size spindle and G:small spot

The characteristic of different rice biast fungus isolates on various medium
(PA, PDA and PRA)

The characteristic of various spores from different isolates and area

The characteristic of various spore from different isolate , site 3

Everage of size conidium of Pyricularia grisea collected from 3 different cultural

practics

Plot rep-PCR fingerprint patterns from genomic DNA of rice-infecting
Pyricularia grisea isolates from Site 1 and Site 3

Dendrogram from rep-PCR data of Pyricularia grisea isolates collected from

farmer's field , A: Site 1 and B: Site 3

Dendrogram from rep-PCR data of correlation of Pyricularia grisea isolates

collected from farmer’s field , Site 1 and Site 3

Dendrogram from rep-PCR data of Pyricularia grisea isolates collected from

Different lesion type of leaf rice blast disease
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Fig.1 Site 1. the famer's field at Mae Wang that rolary growing rice with ather planta(A-onion

and B: cron)



Fig. 2 Site 2, the famer's field at Mae Wang that growing rice severai time a year.



Fig.3 Site, the farmer’s held at Ciang Down that growing rice once a year withput sanitation

Fig.4 Seven different trypical lesion of rice blast disease. A: gray round spindle, B: moderate
spindle C:great spindie D nammowly elongated spindle : E:lesion coalesce F- small size

spindle and G:small spot



Table 1. Rice varieties used in the experiment with different of nce blast resistant gene from

IRRI ( International set on host differential} and Thai rice varieties

Varieties Resistant gene

International set of host differential

IRBLa-A Pi-a
IRBLa-C Pia
IRBLIi-F5 Pii
IRBLks-F5 Pik-s
IRBLks-S Pik-s
IRBLk-ka Pik-s
IRBLkp-K60 Pik-p
IRBL kh-K3 Pik-h
IRBLz-Fu Piz(7?)
IRBL z5-CA Piz-5
IRBLzt-T Piz-t
IRBLta-CT2 Pita
iRBL -B Pita
IRBLt-K59 Pib
IRBLsh-S Pita
iIRBL1-CL Pish
IRBL3-CP4 Pi1
IRBL5-M Pi3
IRBL7-M Pi5(t)
IRBLY-W Pi7it)
IRBL12-M Pi12(t)
IRBL19-A Pi19(1)
IR24/FUJISAKAS//6*|R24 Pii
IRBL24/KUSABUE/6*1R24 Pik




Varieties Resistant gene
IR24/PINO.4//6%I1R24 Pita-2
IR24/C101LAC//6*IR24 Pi1
IR24/C101PKT//6*IR24 Pita-2
IR24/C104PKT//6¥*1R24 Pi3
IR24/C101A5//6¥IR24 Piz-5
IR24/RIL249//6*IR24 Pi5(t)
IR24/RIL29//6¥IR24 Pi7(7)

ﬁnUﬁuﬁﬂqiﬂuﬁﬁwunﬂuT1ﬂ1u1nﬁ (Maiiel 2540)
FWITINY3 1 -
JNITIMYT 2 -
FWIIIY3 60 -
awysay3 90 -
THUM 1 ]
nv 5 .
nu 7 ]
niag 71 -

AUAT 60 -

g

mﬂﬁut‘?ﬁﬂﬁﬁuuu“ﬂnﬂ m‘%aﬂgmﬁamsﬁﬁ(quﬁ ANILNBAT,2536)
nue -
Av15 -
nu21 -
nuz23 -
gWIITMYJ 60 -
TINBUUZR 105 -

b ] [ "
S [N ATE LTI Y- o -
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Table 2 The score of lesion types of blast disease has been defined according to the size of

lesions formed. Ranging from type O, no visible symtoms, to type 9, the largest

Score Predominant lesion type
. ] o, J’
0 livaasanny (lunaiad)
1 unaiugemirenaldng
3 UHBLANNANIUDIADUTIIT VUIALTRHR

Audnany 1-2 mm YavunaFminmatalou

5 unaiuzaiuau g wisaand nhalizanm
1-2 mm B1VINN31 3 Mm SauLHaEINeNE

7 uatﬂuy_lﬂ’m"’:agﬂmzmuﬂ‘umani‘m VAUUKNI
Andes eansoaing

9 RHRVUIALANTUT LN MIDaNWUN WHED

aumilasuas AR UUNRTALIW

e
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Table3 The morphology of fungus isolate form Amphur Maewang and Amphur Phang on

Prune agar medium

Fungus isolate No.

Morphology of fungus isolate

Amphur Mae wang(site 1)

1

O W N & O s W N

— [ I Y — Y
W N =2 O

14
15
16
17
18
19
20

Colony Ssduauluyianioy

Colony dnfiuasinaninudulowidniey
Colony 8mM@3Ina1y v13thuiny duluwasanay
Colony &éndumdutiloy

Colony fimndulowidniag
Colonyiman tduliluw

Colony@men dulaWidniiae
Colonyfiméazinanay iduloviidnian
Colony@mMeNaTINa I

Colony @M iuasIna1In
Colony&éidarlunasanand
Colony“a'ﬁv'\mmﬁ'ﬂﬂ'hhj
Colony&umruinmiduloy
Colony@meénasanasy®u
Colony@imeazsnany &7
Colony&imenaTanaay &3
ColonyfMimanasanaiay
Colony&mduls iy
Colony&maUuimiaulolay

Colony@MAATING 1IN
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Fungus isolate No.

Morphology of fungus isolate

Amphur Mae wang (site2)

1

e O ~N OO h W N

-
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Colonyﬂﬂ'ﬂﬁ'lﬂum’lﬁ’lﬂﬂﬂﬂ’mﬂ
ColonyFIN1FA3INANIIN
Colony@NIAIINa I uIN
Colonyfmadiasanataidulelaivy
ColonyMndasInatswiu?
Colonyfméduluasanatawdu
Colonyfytumudulelaiy
Colony@nenasInaady
Colony®imidasananduloy
ColonyRLMEATINRINYIN

Colony AU mMaTINa T Iy
Colonyfmenidulalan
Colonyfimanihduloduiluneon g
ColonyfmiuduloWidanias
Cotonyfimuumudulusioutnon
Colony@nnyusaIanaafu vy
Colonyfinmtuiduloyianiasy
Colony@iniduiduloWidnmiag
Colony@ MUy ua N8 a1 uY17
ColonyfinmiTuaanawiatiuntan 9
Colonyfnudusuleliy
Colonyfmuddulalay
Colonyfimniudrassnandunvliianian
Colonyﬁm’nﬁ'nﬁu‘luhilﬂ
Colony&imiduluy

Colony&urunnduloy
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Fungus isolate No. Morphology of fungus isolate
27 Colonyfmdnaulylain
28 Colonyf@mdnsuluwidniian
29 Colonyfmeaulawianilay
30 Colonyf@meduduluvidniay

Amphur Chiang Doaw

1 Colony@mudulelaiy

2 Colony@nuviduludautim

3 Colony@duduauleluw

4 Colony@imudulowidamian

5 Colonydsngandulelan

6 Colony®IMAIAIINE1IFYIIN

7 Colony&LNeNaTINa R MWD

8 Cotony@nudiaulelain

9 Colony@mundulow

10 Cotonymmuszlidulodunlundavy
11 Cotonymmiiidulofunuiluntan g
12 Colony&niimiduloFudlunidau g
13 Colony @ imidulafnuiluntang
14 Colony@imenauleluy

15 Colonyfimeinidulalaiv

16 Cotonyd@imendulslay

17 Colonyﬁtmﬁﬁmaﬁu‘lu‘hjwj

18 ColonyFnamuduludidmise

19 Colony@nmgndiidulodailuntay o
20 Colony®ma3sInaadnIy

21 Colonyfmeintdulolaiy
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Fungus isolate No. Morphology of fungus isolate

22 Colonyﬁé’ni"lGl’ml.ﬁu'lﬂﬂﬁlﬁﬂﬁau

23 Colonyf@mieniitauloiunuiiundaun g

24 Colonyfiméniitmulafnuilundgan g

25 Colonyﬁ'nfﬁmméuln‘lahj

26 Colony@nanuduluwidiniag

27 Colonyf@nanmiduluwidnias

28 Colony&imidulewianias

29 Cotonyfm i idulavidnian

30 Colonyfitn i iduluvianiay
MMNA  Isolates 1-15 were collected from first year of rice growing

Isolates 16-30 were collected from second year of rice growing
{ Rice farmer field at Amphur Mae wang (site 2) and Amphur Chiang Doaw )
Excepted isolates 1-20 of rice farmer field at Amphur Mae wang (site 1) were

only collected from first year.



Fig. 9 The characteristic of different nce blast lungus isolates on various medium (PA, PDA and

RPA).



19

Fig.6 The charactenstic of various spores of Pynculania gnsea from different isolates and area .

A:site 1and B: site 2.
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Fig.7 The characteristic of various spore of Pyricularia grisea from different isolate , site 3
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Table 4. The number of conidia producing of Pyricularia grisea on Prun Agar Medium

(PA) obtained from three different cultural practice of rice farmer's field

Isolate no. Number of spores (spores/ml)
Site 1 Site 2 Site 3

1 0.0x10" 1.1x10" 4.7x10°
2 8.1x10" 1.0x10" 1,7x10°
3 0.0x10°* 6.2x10" 0.0x10°
4 4.2x10° 0.0x10" 0.7x10°
5 0.0x10° 0.5x10" 0.1x10°
6 2.0x10" 0.0x10" 0.1x10"
7 0.0x10° 0.7x10* 0.1x10"
8 0.0x10° 0.7x10° 0.1x10"
9 0.0x10" 0.7x10" 0.0x10"
10 0.0x10" 0.3x10" 0.0x10"
1 0.8x10° 0.1x10° 2.0x10"
12 1.4x10° 0.1x10* 1.1x10°
13 4.7x10° 0.0x10’ 42 2x10°
14 1.9.0x10" 0.5x10" 35.2x10"
15 0.0x10" 0.2x10"’ 0.0x10"
16 0.0x10" 0.0x10" 0.5x10"
17 0.0x10" 0.0x10" 02x10"
18 2.0x10’ 0.4x10’ 1.0x10°
19 0.8x10" 0.0x10° 0.0x10"
20 4.1x10" 0.2x10°* 0.2x10"
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Table5. Average size of conidia of Pyricularia grisea collected from three different

cultural practice of rice farmer's fieid.

Isplate no

Average range of conidia (pm)

Site1

Site2

Site3

B W M

o ®©® ~N O o

10

12

13

14

15

16
17
18
19
20
21

22
23
24
25
26
27
28
29
30

23.9+1.9x84+0.5
30.7+1.7x10.7+0.7
257+1.2x95+0 4
26.8+1.6x8.8+0.5
23.1+0.8x9.4+0.5
25.5+0.9x9.5+0.5
239+1.9x3.4+0.5
22.6+1.2x11.84¢16
203+1.1x39+0.3
23.9+1.5x98+0.4
239+1.6x10.3+0.0
23.2+08x11.141.4
21.6+1.6x11.0+0.5
21.8+0.8x104+0.5

24 4+0.7x9.9+0.5

25.2+0.8x8.4+0.4
22.4+0.9x10.4+04
21.0+0.5x11.0+06
26 2+0.6x11.2+0.5
226+1.1x98+08
23.0+0.7x96+0.6
23.2+1.2x104+0.5
26.8+0.5x8 4+0.2
25.2+0.8x9.5x0 .4
24.4+0.3%11.2+1.3

23.9+1.9x34+0.5
23.7T+1.7x10.6+0.4
26.9+2 0x8 2+0.0
30.9+1.9x86+0.5
28.0+1.9x10.3+0.0
259+1.5x9.7+0.4
23 5+0.7x10.0+0.3
28.0+1.3x9.4+0.4
255+1.2x86+0.5
23.5+05x90+06
27.3+1.3x9.5+05
26.3+1.0x9.7+0.4
21.041.1x8.9+0.7
27.9+1.2x10.9+00
27.1+1.6x5.9+0.3

23.9+1.9x9.4+0.5
22.0+t0.4x9.2+1.4
20.5+0.9x10.4+1.1
23.0+0.4x11.4+0.4
23.9+1.9x8.4+05
24.1+0.9x9.5+0.2
20.0+0.7x9.7+0.8
255+0.4x9.9+00.7
21.4+0.0x9.6+0.6
24.5+19x8.2+1.6
22.2+40.4x12.4+05
23.4109x10.2+0.0
20.0+1.1x11.2+40.3
18.8+0.8x10.4x+1.1
20.0+0.9x9.2+0.4
21.0+1.2x8.4+0.3
26.0+1.7x10.7+1.4
23.0+0.0x5.7+0.5
24.0+0.8x9.8+0.4
250+1.4x8.0+0.8
21.0+0.9%8.4+1.8
20.0+0.8x11.2+0.4
25.0+1.2x9.4+0.6
23.0+0.5x10.8+0.7
20.0+0.4x11.5+0.4
22.0+1.3x10.4+0.5
21.0+1.0x7.9+1.9
25.0+0.5x9.6+0.4
24.0+0.4x9.8+1.3
24 0+0.7x9.4+0.2

- . hone spore production
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Fig 8. Everage of size conidium of Pyricularia gnsea coliected from 3 different cultural

practics
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Table 6. Reaction of infected rice isolates of Pyricularta grisea from different cultural practice of

farmer's field on International set of host differential and some rice cultivars

Rice cultivar R-gene Site 1 Site 2 Site 3
IRBLa-C Pia MS R S
IRBLI-F5 Pii S MR )
IRBLks-F5 Pik-s S R MS
IRBLks-S Pik-s R R R
IRBLk-ka Pik-s R R R
tRBLKkp-K6G0 Pik-p R R R
IRBL kh-K3 Pik-h R R R
IRBLz-Fu Piz{?) R R R
IRBL z5-CA Piz-5 R R R
IRBLta-CT2 Pita R R R
IRBL3-CP4 Pi1 R R R
IRBLZ24/KUSABUE/6*IR24 Pk R R R
IRZ4/PINQ.4//6*R24 Pita-2 R R R
IR24/C101LAC/HE*IR24 Pi1 R R R
IR24/C101PKT//6*IR24 Pita-2 R R R
IR24/C104PKT//6*IR24 P13 MR R R
IRZ4/C101A5//6F*IR24 Piz-5 R R MR
tR24/RIL249/6¥1R24 Pi5(t) R R MR
IR24/RIL29//6*¥IR24 Pi7(7) R R R
IR24WHD-18-75-1-127/1/6*¥IR24  Pig(t) R R MS
NS S S MS
n16 - S S S
nu105 - R R MR
Aumea - MS R MS
AWTTOULT - R R S
f8um 1 - R R
wE 11 - R R R
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infecting Pyricularia grisea

Fig 9. Plot rep-PCR fingerprint patterns from genormic DNA of rice

isolates from Site 1 and Site 3.
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Abstract: Rice blast, caused by Pyricularia grisea(Cooke) Sacc., is widely spread in all rice growing areas and is one
of the destructive factors for rice production in Thailand. This disease might cause rice yield loss of more than 15% or
occasionally up to 20-30% under favorable conditions. It could infect rice plants in every growth stages. P. griseg has
varied in genetic diversity that caused difficult to screen for disease resistance. The purpose of this research is to study
the relationship between the P. grisea population diversity and lesion types. Variation of lesion types within the
infected leaves of RD 10 variety were found in samples collected from two individual farmer’s fields at Mae Wang and
Chiang Down sites. The differences of lesion types were classified into 7 lesion types from 12 isolates. The colony
morphology and DNA banding panterns revealed the differrence in all isolates. Furthermore, DNA banding pattems of
the isolates collected from the same area were mostly similar. There was short distance between genetically difference
among isolates used in this study. The result suggestied that the pathogens were high diverse in nature and there was no
clear relationship between lesion types and the isolates.
Experiment procedure: Fungus isolates were collected from various necrotic spots of rice leaf blast disease from
individual of farmer’s field at Chiang Dow and Mae Wang site. Symptoms of infected lcaves were classified into 7
lesion types, great spindle, moderate spindle, small size spindle, small spot, narrowly elongated spindle, lesion coalesce
and gray round shape spindle. Single spore isolation from each collection was cultured on PDA and Prune agar for the
colony and conidia morphology studies. After 3 weeks of culture, the fungi were transferred to Fries medium for
another10 days before the mycelia were collected for the DNA extraction following the technique described by Lee and
Taylor (1990). The PCR-RAPD method is used for P grisea fingerprinting study as applied for the standard procedure
of IRRI. Amplified products were scparated by electrophioresis on 1.2 % agarose gel in TBE buffer, stained with
ethidium bromide and visualized with UV illumination.
Results, Discussion and Conclusion: Natural infected lesions on the rice leaves were different in size, shape, color
and zonate pattern of lesion. These different necrotic spots were not only depended upon environmental conditions,
leaf age, age of spots, and degree of susceplible in each cultivar but also linages of P. grisea. Twelve isolates of P.
grisea. 7 from Chiang Dow and 5 from Mae Wang, were used in this study. Culture marphology varied greatly form
isolates and medium used. The mycclium varied from very scantly to a thick cotton mass as well as colour of mycelium
varied from whitish or cream 1o dark gray. Spores number varied from 0 to 6.8x 10° spores/ml. The average size of
conidia varied from 18.7-30.7 x B.7-12.5 pm. The DNA banding pattern showed difference in all isolates even with
same lesion type from different site. However, the similarity of the pathogens collected form the same area was higher
comparing to the pathogens from the different locations. Moreover, they showed the short distznce between genetic
differed among isolates. Resuit from this study showed that different lesion types could caused by many factors which
affecting symptom development including the biological diversity of the pathogens in those locations.
Reference:
Disthaporn,S. 1994. Current rice blast epidemics and their management in Thailand, pp. 333-342

in Zeigler,R.S., Leuang, 5.A., and Teng, P.S.(eds). Rice Blast disease. C.A_B. International,

Wallingford, Oxon, UK,
Lee, S.B.,and Taylor, J.W.,1990. Isolation of DNA from fungus mycelia and single spores, in

PCR Protocols: A Guide to Methods and Applications. Innis, M.A_, Gelfand, D.H. Sninsky,

1.J., and White, T.)., Eds., Academic Press, San Diego, pp. 282-287.
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Objective: To compare virulence and vanation of nice blast fungus (Pyricularia grisea) from
different rice farmer cultural practic in Chiang Mai arca

Methods: Fungus isolated were collected from three different cultural practiccof rice farn.er
field as follow : 1) growing rice all around the vear 2 ) growing rice once a year and without
sanitation of rice field 3) rotation growing nice with other plants. Single spore isolation from
each collection was cultured on PDA . Prune and Polish agar for the colony and conidium
morphology studies. After 3 weeks of culture, the fungi were transferred to Fries medium for
another 10 days before the mycelia were collected for the DNA extraction following the
technique described by Lee and Taylor (1990). The rep-PCR method is used for P. grisea
fingerprinting study as applied for the standard procedure of IRRI (1)

Results: The occurrence of nice blast disease in each rice fammer field was differentiated.
Results suggest that the variation and virulence of blast tfungus could be linked to cultural
practic of farmer and genetic diversity of the host. Serious rice infection of both leaf and neck
blast disease was prevalence in the field that growing rice every season and without sanitation
before pianting. The less occurrence of infection was found in the field where had rotation with
other plants. Culture morphology of blast fungus varied greatlv between isolates and medium
used. The DNA banding pattern showed that the overali similarity ranging from as tow as 30%
to 85% There were high similarity in contemporary collection of blast fungus at the same time

and the similanty of blast fungus had correlated with the blast tungus infection of rice next year
growing.

Conclusion: These results indicated that rice culwial practic played an important roll of
occurrence of rice blast disease in rice farmer field. The DNA banding pattern of fungus had
high similarity in contemporary collection of blast fungus at the same time.
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Fig.1 Dendrogram of Pyricularia griseu that collected from Amphur Chiang Doaw (PH) and Ban-kad (BK). .
Keyword: Pyricularia grisea, rice blast, variation, rice, Thailand
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