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Abstract

Rice stands as the paramount staple food crop for hill tribe farmers in the Thai highland
regions. As these farmers cultivate local rice varieties for sustenance and food security, this
practice has evolved into a repository of wisdom, culture, and tradition. Additionally, the
region boasts a biodiversity of invaluable local rice strains. Presently, the highland areas
grapple with the impacts of climate change, including drought and low soil fertility, leading to
the prevalent method of upland rice cultivation involving slashing and burning, resulting in
significant smoke emissions. Furthermore, the genetic integrity of rice faces regression due to
disease and insect outbreaks. Given the limited arable land in highland areas, there is an
imperative need to enhance rice yields per unit area. The objectives of this research
encompassed: (1) evaluating local rice varieties with high potential for both quantity and
quality derived from the genetic diversity of rice, supporting adaptability to various changes;
(2) investigating labor-saving and environmentally friendly technologies for rice cultivation; and
(3) studying approaches to value addition for local rice varieties with distinct nutritional
qualities.

The research unveiled that (1) the aggregation and preservation of indigenous rice
cultivars in elevated terrains yielded a total of 510 varieties, encompassing 204 upland rice
types and 309 paddy rice variants. Notably, it was discerned that an unidentified strain
exhibited the pinnacle concentration of gamma oryzanol, registering at 429.68 mg/kg.
Moreover, the Pi Isu cultivar demonstrated notable resilience against free radicals and
anthocyanins, showcasing values of 744.49 and 4086.84 mg/kg, respectively. (2) Noteworthy
upland rice varieties conducive to high yields encompassed the Janunene and Jakunene
strains, achieving a maximum output of 1,280 kilograms per hectare. Similarly, the Kam Wang
Phai variety yielded substantial harvests, reaching 906.67 kilograms per rai when cultivated in
paddy fields. (3) The technique of mitigating labor input in upland rice cultivation through
direct seeding surpassed the yield of the transplanting method, generating outputs of 860 and
800 kilograms per rai, respectively. Furthermore, direct seeding (with seedlings aged 15-20
days) resulted in a reduction of seed usage by 50-60% compared to the transplanting method.
For paddy rice cultivation utilizing a seed drop machine, it curtailed labor by 90% compared
to the conventional hole-dropping technique, yielding 452 and 1,280 kilograms per rai under
greenhouse and paddy conditions, respectively. The Biang Da Pae variety exhibited the highest
yield in paddy conditions at 760 kilograms per rai. (6) Employing the cut and fill method in
rice cultivation, entailing the repeated plantation of rice in the same area, resulted in the
highest paddy rice production at 480 kilograms per rai during the 2566 growing season, with
research expanding to encompass 15 plots. (7) The exploration and innovation of functional
foods derived from indigenous rice varieties in elevated terrains, utilizing methods such as
roasting or puffing rice, uncovered that the aroma, appearance, color, and dimensions of the
roasted rice closely resembled those of the rice utilized as a constituent in roasted rice tea or

genmaicha. This provides an avenue for further development into a genmaicha product. The
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research findings supply elevated communities with adaptable rice varieties and cultivation
technologies, actively engaging the community to guarantee an ample supply of rice varieties
or alternative technologies for consumption. Additionally, it seeks to amplify the value of
indigenous rice varieties as a nutritious dietary choice for consumers, contributing to food
security and promoting crops as an alternative source of community income in elevated

regions.
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