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Abstract

The objectives of this research were to investigate and to identify rice blast
resistant genes in landrace Thai rice varieties as well as to evaluate disease spectrum
of rice varieties containing Pi9 resistant gene to rice blast fungus, Magnaporthe grisea,
isolates in Thailand and also to evaluate the disease spectrum of landrace Thai rice
varieties containing blast resistant genes to rice blast fungus isolates in Thailand. Ten
rice blast resistant genes including Pi9, Pi-d2, Pi36, Pi-ta, Pib, Pit), Pid3, Pi2(t), Pi54,
and Pigm(t) were screened in 201 landrace Thai rice varieties: 19 from the North, 38
from the South and 144 from the Northeast regions of Thailand (consisted 99 rainfed
lowland and 45 floating rice varieties) using 8 gene specific markers (pB8-Pi9, NBS2-Pi9,
Pi5dindel, Pi-d2, Pi-d3Cap1, Pi-d3Cap2, Pi-ta and Pibdom) and 6 linked DNA markers
(R36STS (Pi36), RM1233 [Pi1(t)], SSR140 [Pi2(t)], Pi5ASSR (Pi54), Pigm(t)C5483 [Piem(t)]
wag Pigm(t)S2974 [Pigm(t)]).

The results showed that the majority of landrace Thai rice varieties, 198 from
201 (98.51%), contain rice blast resistant gene, Pigm(t). Besides that 155 (77.11%), 137
(68.16%), 131 (65.17%), 120 (59.70%), 75 (37.31%), 57 (28.36%), 57 (28.36%), 36
(17.91%) and 10 (4.98%) varieties contain rice blast resistant gene Pid3, Pi-d2, Pi-2(t),
Pi36, Pib, Pi9, Pi-ta, Pi-1(t) and Pi54 respectively. Our results also showed that 94.74%,
84.21%, 52.63%, and 52.63% of landrace Thai rice varieties from the North contain
rice blast resistant genes, Pil(t), Pi36, Pi9, and Pi54, respectively. 100%, 84.72% and
42.36% of landrace Thai rice varieties from the Northeast contain rice blast resistant
genes, Pigm(t), Pi2, and Pib, respectively. Pid3 and Pigm(t) were found in all of
landrace rice varieties from the South in this study and Pi-d2 and Pita were found
accounted for 97.37% and 50% respectively. Our screening showed that E-pong rice
variety (Gs.3372) from the Northeast is the landrace Thai rice variety containing the
most rice blast resistant genes (9 genes) including Pil(t), Pi2(t), Pi9, Pi36, Pi-d2, Pi-d3,
Pi-ta, Pib and Pigm(t) in this studly.

Three rice varieties: Nipponbare, Nipponbare with rice blast resistant gene, Pi9,
and KDML105 were screened for rice blast disease reaction using 8 blast isolates

collected from Thailand (BAG1.4, BAG2.4, BAG3.5, BAG4.4, BAG5.4, BAG7.2, BAG8.5 and



BAG9.2). Nipponbare with Pi9 gene showed resistant reaction to all 8 blast isolates
tested. From the results, it is suggested that rice blast resistant gene, Pi9, has a broad
spectrum resistant to Thai blast isolates and is appropriated for rice blast resistant

breeding program in Thailand.

Twenty-eight landrace Thai rice varieties containing several blast resistant
genes (identified from DNA marker screening) were used for blast disease reaction
rating with mixed 10 blast isolates collected in Thailand. The results revealed that 14
landrace Thai rice varieties showed resistant reaction (R). Ten, three and one varieties
from the total of 14 varieties are from the North, the Northeast and the South
respectively. Five landrace Thai rice varieties showed moderate resistant reaction (MR)
which all comes from the North and 7 landrace Thai rice varieties showed susceptible
reaction (S), 5 varieties from the South and 2 varieties from the Northeast. Multiple
regression analysis between the rice blast resistant genes containing and the blast
disease reaction revealed that the resistant reaction was the additive effect of several
resistant genes which Pi9 and Pi54 have the most effect on blast resistant phenotype.
DNA markers, Pi54SSR and NBS2Pi9, were statistically significant correlate with the
disease reaction with R’ equal to 20.86 and 20.33 percent respectively. The
phylogenetic tree, constructed using genetic similarity calculated by DICE, showed 6
groups of landrace rice varieties which the resistant groups contain blast resistant

genes, Pi9 and Pi54.

The results from this study showed that landrace Thai rice varieties are an
important source of blast resistant genes and they can be used in blast resistant
breeding program. We should protect and preserve these valuable landrace Thai rice

varieties for our sustainable rice production in Thailand.
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