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Abstract

Rice is the paramount staple food for hill tribe farmers in the Thai highland regions.
Currently, it is affected by climate change particularly drought, low soil fertility and loss of rice
genetic diversity due to outbreaks of pests and diseases. While, the agricultural area in
highlands was limited so the optimal used of exist rice cultivation areas was necessitating. The
goals were ensuring sufficient rice for consumption in highland communities, increase rice yield
per area, utilize natural resources for rice cultivation sustainably and capitalize on the
biodiversity of local rice varieties in highland. The objectives of this research encompassed: (1)
to studied and selected local rice varieties with high nutritional value and drought tolerance,
(2) to studied technologies for improving the efficiency rice cultivation systems in an
environmentally friendly and (3) to added the value of local rice varieties into healthy food.

The researches showed that: (1) a total of 521 highland rice varieties were collected
and conserved that encompassing 206 lowland rice varieties and 315 upland rice varieties. It
was discerned that Kam Jao rice variety was found highest of antioxidant and anthocyanin as
467.46 meg/kg and 824.89 mg/kg respectively. Kam Phra bat variety had a highest gamma-
oryzanol content of 540.05 mg/kg and calcium content as 200 mg/kg. (2) Janunene variety was
high-nutritional and high-yielding which was produced vyields as 640 kg/rai in lowland fields
and 928 kg/rai in upland fields. (3) At 30-days drought condition, Red Rice and Kam Jao varieties
yielded as 289.28-297.81 kg/rai that there was high drought tolerance index (DTI) as 0.95 and
1.19 respectively and which has deep root systems. (4) A prototype of small weeder machine
could reduce labor by 59% compared to the conventional method. (5) Transforming slope
areas into terraced rice fields, upland rice was grown on the transformed fields every season.
The upland rice field was changed for other income-generating crops growing that reduced
rotation cycles of upland rice fields. There was led to increase average rice yield as 30-60 kg
of each year. In 2024, lowland rice yielding 300-690 keg/rai that resulted to sufficiently
consumption of rice. (6) Adding value of local rice varieties as healthy foods that resulted in
products of “roasted brown rice with tea”, comprised as red tea mixed with roasted Janunene
rice variety and green tea mixed with roasted Lae Tuya rice variety were particularly notable.
Both products were received positive consumer feedback, it would be the potential food in
healthy tea market. These tea products provided 384.45-390.47 kcal, 12.77-15.41 g of protein
and the red tea mixed with roasted Janunene rice variety was highest as 703.17 g of potassium.
The research found that high-nutritional of rice, drought tolerant varieties and cultivation
technologies had supported the enable sufficient rice consumption and environmentally
friendly systems, while adding value to local rice varieties as healthy foods thereby

contributing to food security and alternative economic crops in highland regions.

Keywords: highland areas, food security, rice nutrition, drought tolerance, bioeconomy



