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ABSTRACT

Study on selection of thermo-sensitive genic male sterile (TGMS) line in Thai
rice variety by using molecular marker was carried out during 2003 to 2008 growing
seasons at the evaporation green house and modifier phytotron of Maejo University,
Chiang Mai. The experimental field research works were conducted at Almatha Seed
Co. Ltd., Chiang Rai. Laboratory works for molecular marker analysis were
conducted at DNA Laboratory Unit, BIOTECH at Kasetsart University,
Khamphaengsaen Campus, Nakornpathom and Plant Molecular Genetic Laboratory
BIOTECH, Prathumthani. The objectives of research works were to study the
inheritance of TGMS gene of T29s rice variety, using molecular marker to assist
TGMS line selection and transfer TGMS trait to Thai rice varieties for developing
Thai rice TGMS lines for two-line rice hybrid production.

Results of study indicated that critical temperature to induce male sterility of
T29s rice variety (a variety possessing TGMS trait) was higher than 26 °C and

remained to be male fertile if plants were grown under 24 °C. The stage of plant
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development to induce male sterility was about 60 — 70 days after seed sowing or 10 —
15 days after floral initiation. Inheritance study of TGMS trait of T29s variety
revealed clearly that TGMS trait was controlled by a recessive gene. Unique traits of
T29s variety such as red culm, red auricle, purple stigma and red epiculi did not show
any association with TGMS trait. Hence, these traits were not able to be used as
phenotypic marker to identify TGMS trait in segregating population. Result obtained
from molecular marker analysis for assisting TGMS line selection indicated that two
SSCP primers: 0s02g12300 and 0s02g12370 could be used as molecular marker
assisted TGMS line selection in segregating population derived from T29s X
KDML105 cross. 0s02g12370 primer could link molecular marker closely to TGMS
gene of T29s rice variety with the random recombination frequency of 0.0571 and
linked to TGMS gene with genetic distance of 5.71 cM. This TGMS gene was
proposed to be tms5 gene and located on chromosome 2.

For developing Thai rice TGMS lines, it was identified that TGMS line selection
could be finished after three backcross generations of T29s x KDML 105 cross. Three
promising TGMS lines were developed successfully and to be named as KDML 105
TGMS-1, KDML 105 TGMS-2 and KDML 105 TGMS-3. These Thai TGMS lines
fully inherited TGMS gene from T29s variety which were able to exhibit completely
male sterility if plants were grown above 26 °C and remained male fertility if plants
were grown under 24 °C temperature condition.

Results of this study could point out that development of Thai rice TGMS line
for two-line rice hybrid production in Thailand is possible. Molecular marker for
assisting in screening TGMS trait in segregating populations is a useful and reliable

method for developing TGMS lines. However, developing of two-line rice hybrid by
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using TGMS trait suggests that maximum standard yield heterosis should be 15 — 20
percent higher than traditional variety if it is to encourage farmers for hybrid rice

cultivation.
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