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ABSTRACT e
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Grain number per panicle is an important trait of rice yield component with
some parts of Thai rice cultivars having small grain number per panicle as compared to Thai local
rice cultivars. To improve Thai rice cultivars in having high grain number per panicle would lead
to an increase in rice yield, therefore, identifying the molecular markers linked to a QTL in
relation to increased grain productivity for assisted selection, would enhance and aid rice
improvement program. Interesting genes including grain number per panicle (GnI&); spikelet
number per panicle (SPPI), Ghd7 which regulates rice yield and recently, wealthy farmer’s
panicle (WFP) gene which relates to branching, were reported. Correlation between linked
markers and the trait (grain per panicle) was studied by using F, and BC,F,-1988-4181 progenies
which were derived from a cross between RD 6 and Paet Rio. SSR markers linked to the genes
Gnla, SPP1, Ghd7 and WFP, were identified as RM10318, RM10395 RM21335 and RM23428
with distance from each gene as 86,553; 10,202; 76,610 and 68,830 base, respectively, and which
were shown to be polymorphic between recurrent parent and donor parent. For F, population,
QTL analysis by using single regression established that three markers which tightly linked to
each gene (Gnla, SPP1 and Ghd7), were correlated to the trait at R-square of RM10318,
RM10395 and RM21335 as 0.0829, 0.0953 and 0.0830 (P-value = 0.015, 0.0077 and 0.0149,
respectively). Data were later analyzed with multiple-locus regression, which as a result,
RM10395 was represented as a link to SPP/ gene and correlated to grain number per panicle trait
at partial R-square 0.0949 and P-value equal 0.0018. Meanwhile, RM23428 that was linked to
WFP gene at 97,813 base, showed significantly phenotypic trait of BC,F,-1988-4181 progeny at
P-value 0.0356 and partial R-square at 0.0363. On the other hand, F,, and BC,F,-4100 progenies

were found to be derived from a cross between Chai Nat 1 and Mueang Sai cultivars. Four
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markers were identified as closely linked to Gnla, SPP1, Ghd7 and WFP genes including
RM10316, RM10402, RM21330 and RM23433 at a distance of 11,819; 62,830; 294,497 and
97,813 base, respectively, and which were presented as polymorphic between Chai Nat 1 and
Mueang Sai. In the case of F,,, both single regression and multi-locus regression were
represented as non-significant while BC,F,-4100, which was used in all three linked markers for
assisted selection, was presented significantly between RM10316 as linked to Gnla gene and
grain number per panicle trait at P-value 0.0453 and partial R-square as equal 0.0403 via
multiple-locus regressions method. Consequently, RM10316 which was linked to Gn/a gene, was
represented and correlated to grain number per panicle trait for BC,F,-4100 of Chai Nat 1 and
Mueang Sai. For the population derived from a cross between RD 6 and Paet Rio, it was found
that RM10318, RM10395 and RM21335, which were tightly linked to Gnla, SPPI and Ghd7
genes, were found to be correlated to grain number per panicle trait of F, progeny. Meanwhile,
RM?23428 that was linked to WFP gene, was found to be related to grain number per panicle trait

of BC,F,.
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