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Abstract

SublA gene in SublA-1 alleleis closely linked to flood tolerance phenotype of rice.
This research therefore aimed to screen for this gene in 36 varieties of rice. Within this number,
there are some domestic Thai rice varieties. The screening revealed 8 varieties with Subl A
gene including Homchonlasid, Khawhludhnee, Riceberry, Phetburil, Luk Bplaa, RD43, RD27,
and Chainatl. None of them has Sub1A-1 allele except Homchonlasid which is the reference
variety since it is known to have the allele. The other 7 varieties contain Sub1A-2 allele which
is the allele found in flood sensitive varieties. Characteristics of rice under flood were further
studied in 7 rice varieties with different genotypes - Homcholasid with SublA- 1,
Khawhludhnee, Riceberry, Phetburil with Sub1A-2 and KDML105, RD6 and RD25 without Sub1A
gene. Growth, carbohydrate content, chlorophyll content, ethylene content and anatomy of
root were monitored. It was found that after having been flooded for 7 days, all varieties under
flooded condition increased their height more then plants in control group. This is the same
for root length. Fresh and dry weight determination revealed similar results - rice under flood
showed higher values. Chlorophyll content dropped and increased again so as did
carbohydrate content. The plants probably required time to acclimatize before they could
cope with the condition and extend their stem again. Sugar content decreased in flooded
Homchonlasid and Phetburil while it increased after day 4 in other varieties. All rice varieties
showed increased ethylene level when flooded except in Homchonlasid. This may explain
why the plants grew tall under flooding condition instead of reducing stem extension like rice
with SubIA-1 in most reports. Ethylene in normal amount may not be able to activate the
ethylene responsive gene SublA-1 leading to no production of the protein halting energy
consumption and growth. Aerenchyma formation was observed in all varieties under flooding
condition except in Khawhludhnee. The largest air space was found in aerenchyma of flooded
Homchonlasid. Since the amount of ethylene in experiment plant was not different from
control plant for Homchonlasid, it is suggested that aerenchyma formation may have not been
caused by ethylene like in other varieties. The water depth was kept at 50 centimeter in this
research while rice plants were completely submerged in other reports from SublA-1 study.
Characteristics that benefited the survival like aerenchyma formation may be resulted by the
expression of other genes. To confirm, the comparison of Sub1A-1 protein from rice plants

under complete submergence and partial submergence may be compared.
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