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Genetic Diversity Assessment of Rice Blast Fungus (Pyricularia grisea) Collected
in Thailand using SSR Marker
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Abstract

Fifty three isolates of rice blast pathogen (Pyricularia gresea) were genetic diversity analyzed
using 14 Magnaporthe grisea microsatellite (MGM) markers distributed along 7 chromosomes. Polymorphic
information content (PIC) value of MGM markers were between 0.30 to 1.00, indicated their good potential
as marker for genetic diversity analysis. Cluster analysis using SHAN method with 80% level of confidence
separated fungal population into 4 groups. The cluster according to the fungal genetic did not depend
on blast epidemic area. Group 1 consisted of 48 isolates from all regions of Thailand including Northern,
North-eastern, Central, Eastern and Southern. Group 2 and 3 comprised of 1 and 2 isolates from

North-eastern region, respectively. While group 4 was composted of 2 isolates from Northern and
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North-eastern regions. The isolates collected in different years (1998 — 2013) were grouped together as
in case of isolates collected in the same year or same province. The fungal isolates were mainly in group
1 and only few isolates were in group 2-4, indicated their genetic similarity. This probably resulted from
their asexual reproduction and adaptation to invade resistant rice cultivars, which caused major obstruct
to rice breeders. The results reported here is useful for rice breeder to choose appropriate fungal isolates
for breeding of rice blast resistant cultivar.

Keyword : rice blast disease, Pyricularia grisea, Magnaporthe grisea microsatellite (MGM) markers, SSR markers
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Table 1 Isolates of Pyricularia grisea and their locations.

Region Province Isolates
Northern Chiang Rai Chiangrai34.1
Phitsanulok Phitsanulok1.1, Phitsanulok40.4, THL84, THL191,
North-eastern Ubon Ratchathani UBN2010 7384, UBN2010 11351, UBN2009 11308, UBN2010 13515, UBN2010 61112,

UBN2009 207129, UBN2009 207128, UBN2010 13512, UBN2009 128351, UBN2010 195167,
UBN2010 61086, UBN2010 195171, UBN2010 94678, UBN2008 7344, UBN2010 94677

Nong Khai NKI2007 211170, NKI2010 47181
Sakon Nakhon SKN2008 60867, SKN2007 10389
Khon Kaen KKN2009 11321, KKN2010 61119, KKN2008 7357, KKN2009 61067
Surin SRN54002, SRN54005, SRN54006, SRN54007, SRN54009
Chaiyaphum CPM55001, CPM55002, CPM55003
Central Bangkok BKK55001, BKK55002, BKK55003
Ratchaburi THL794, RBR55001, RBR55002, RBR55003, RBR55004
Easthern Chachoengsao CCO055002, CCO56001, CCO56003, CCO56004,
Nakhon Nayok NYK55001, NYK56003

Southern Phatthalung PL1, PL2, PL3
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Table 2 Sequence ofthe MGM markers used in this study, number of alleles and polymorphic information

content (PIC) value.

Primer sequence (5’ - 3) No. of
No.  Chr. Name PIC

Forward Reverse alleles
1 1 MGM447 = AGACTTGTTACTCGGGTCTTGA CCAGATGTCACTCCCCTGTA 151 1.00
2 1 MGM35  GTTGAATTACCTTTCGGACTGG  AAGGACTTTGCTCAGACCGTAG 53 0.78
3 2 MGM192  GGAGGGCGTCACTGTACCTA ATGAGGCATGTACCCCAAAA 50 0.91
4 2 MGM185  AATGCTTCGAGGTCCCAGT GCTTATCGACGGCGTATTTG 50 0.30
5 3 MGM436  GACCTTTATCGGATGCGTGT CACACAGTGGCCATCTAACG 199 0.72
6 3 MGM209  TCACCCTCAACTGCAGTCAT GTTGCCGCTGTTGTTGAATA 53 0.33
7 4 MGM237  AACCTGAAGCTCCTCGACAG ATGGGGGCTGTACTTGTGTC 78 0.65
8 4 MGM249  CGAGAAGAAGACGGTCAAGG  CATCTTTGGCCAGTTTGTCA 120 0.31
9 5 MGM453  CACCACTTTATGGCGCAGT ACCTAGGTAGGTATACATGTTGTT 95 0.52
10 5 MGM110  ACCGGGTAGTGATGGACTCA AATCGTATGCGGCTGAGTTT 53 0.61
11 6 MGM266  TGTGGTGGGTGATCTTGTTG ATTCCCGGCGAGAGAGATT 130 0.71
12 6 MGM400 GGCATTACCCAAGAAGCAAA CTCGTTGCAGATGGTGATGA 105 0.71
13 7 MGM282  TTGGCTGGCAAGACAGTTAAT GGGCTTTGTCTATTCCAGCA 53 0.68
14 7 MGM414  ACGTACACGTCCCTGACACA CTGATCCACATGAGCCACAC 53 0.63
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Figure 1 Dendrogram represented genetic diversity of 53 rice blast fungus (Pyriculariaoryzae)
isolates generated by SAHN analysis method from 14 MGM markers. Vertical line indicated

80 percent level of confidence.
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