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ABSTRACT

The height of rice plants is controlled by a pair of alleles, Sdl/sdi, with the
dominant allele SdI controlling tallness and the recessive allele sd! controlling a semi-dwarf
character in rice plants. The first part of the study was conducted on the genetic improvement of
glutinous rice variety, RD 6, by using recipient allele of the tall RD 6 plants and donor allele
semi-dwarf of the RD 1 plants. In the second part, the study was on the genetic inheritance of
Sdl/sdl in rice, involving the identification of a target marker in order to select rice plants having
recessive allele sd/, a flanking marker to select rice plants with the lowest number of adhering
alleles, and background markers to determine the percentage of similarity to RD 6. Results
showed that two pairs of target markers were found, RD6SdIMWI1F/IR and sdIMW3EF/3R, with
RD6SAIMWI1F/IR being the specific target marker for the Sd/ dominant allele and
sd1IMW3E/3R for the sd/ recessive allele. On the other hand, two flanking markers were found,
RM1339 (147.5 ¢M) as flanking marker 1 and RM3375 (155.1 ¢M) as flanking marker 2, and at
0.7 ¢cM and 7.6 cM from the target gene (148.2 c¢M), respectively. In addition, background
markers were ideﬁtiﬁed on 69 loci scattered on 12 chromosomes with 6 loci on the target
chromosome (chromosome 1) and 63 loci on non-target chromosomes (chromosome 2-12). When
the molecular markers were used for genetic improvement of RD 6 for semi-dwarf over a 5-
season period, results showed that in the 5" season, BC,F -127-4121-2630-358 was found to have
Sdlsdl genotype, having flanking markers 1 and 2 homozygous with RD 6 at two loci and had

100% similarity to RD 6 when examined by using background markers on all the 69 loci. Thus
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BC,F-127-4121-2630-358 was considered a semi-dwarf plant that resulted from the genetic
improvement of RD 6. Meanwhile, in the study on genetic inheritance of Sdi/sd! allele in terms
of its genotype by using the initial pair of target markers and phenotypes by measuring the height
of 30 rice plants of BC,F,-127 line and 65 plants of BC,F,-127-4121-2630-1609, results showed
that the tested genotypes fitted the phenotypes. The resuits were also found to follow the First
Mendelian Law of Inheritance, where a genotypic ratio was 1 Sd1Sd1: 2 Sd1sdl: 1 sdlsdl and a
phenotypic ratio was 3 tall plants: 1 semi-dwarf plant. When 6 BC F,-127 rice plants which
resulted from the self-crossing of BC F,-127 that had distinctive Sd1Sd1, Sdlsdl and sdlsdl
genotypes were further studied, it was found that BC,F;-127 line that came from the self-crossing
of BCF,-127 containing Sd1Sdl genotype had one Sd1Sdl genotype and all plants had tall
phenotypes. As for BC,F,-127 that came from the self-crossing of BC F,-127 containing Sd1sdl
genotype, results showed that genotypes were distributed as 1 Sd1Sd1: 2 Sd1lsdl: 1 sdlsdl and
phenotypes were 3 tall plants: 1 semi-dwarf plant. Meanwhile, BC,F,-127 that resulted from the
self-crossing of BC F,-127 having sdlsdl genotype, showed one genotype, sdlsdl, and
phenotypic characteristics of being semi-dwarf. This meant that the height of rice plant was
controlled by only one pair of allele, Sd1/sd!, with dominant allele Sd/ causing plants to be tall
while the recessive allele sd/ causing plants to be semi-dwarf. These alleles were found to work
in complete dominance with the dominant allele Sd/ dominating the recessive allele sd/. Thus,
the identification of the molecular marker for the improvement of the glutinous rice variety,
RD 6, for semi-dwarf was considered successful with this molecular marker being expected to

provide many more benefits in further improvement of rice plants.



