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Abstract

Rice is the most important staple food crop for hill tribe farmers in the Thai highland
areas. Since farmers grow local rice varieties for livelihood and food security, that became
wisdom, culture, and tradition. Besides, there is a biodiversity of valuable local rice varieties.
Currently, highland areas are affected by climate change (drought, low fertility of soil), so the
upland rice planting was usually slashed and burned, which caused the smoke. Moreover, the
genetics of rice was regressed by disease/ insect outbreaks. The areas suitable for farming are
limited in highland areas, thus it is necessary to increase rice yields per area. The objectives
of this research were: (1) to evaluate the local rice varieties with high potential of quantity
and quality from the genetic diversity of rice which support various changes; (2) to investigate
the technologies of labor-saving and environment friendly for rice cultivation; and (3) to study
the approaches to value-added of local rice varieties with special quality nutritious.

The results show that (1) collected and conserved 470 local rice varieties that
consisting of 190 paddy rice and 280 upland rice varieties. Jakunene varieties (black rice; non-
glutinous rice) was the highest anthocyanin at 6207 ppm, which is twice of Janunene (black
rice; glutinous rice). The Jakunene variety had the highest antioxidant capacity (876.29), while
found that high gamma oryzanol was 3525.9 ppm in the Janunene variety. (2) Bue-neumu,
Jakunene, and Bue-Polo were yielded as 2,453.3 2,400 and 2,026. 7 kg/ rai respectively when
grown under when grown in lowland fields. Lao-Tuya was the highest yield at 1,386 kg/rai,
which could be grown in all level fields. (3) In the rainy season of 2022, there were 55-65% of
gall midge infestations at 600-800 MSL. The CC2 variety was relatively tolerant to a gall midge
infestation (572.27 kg/rai of yield) and non-differ yields of Bue-meaw and Bue-wajok varieties
as 480 kg/rai. (4) Young rice seedling throwing (15-20 days after sowing) was higher rice yields
than transplanting at 630 and 570 kg/rai respectively, and young rice seedling throwing was
reduced by 50-60% less seed rate than the transplanting method (30-45 day after sowing). (5)
Under drought stress, Kam-Chao (upland rice) highest yielded 452 ke/rai, this variety was a
deep root shape and 0.66 root/ shoot ratio that indicated a high potential growth/yield. (6)
Cultivation of upland rice by cut and fill method was continuous replanting field 3 years (2020-
2022), there were average vyields of 1,244 kg/rai. In the case of replanting the field in 2" year,
rice yields increased to 938 kg/rai which is more than the first year, so farmers were satisfied
with it. (7) The approaches to value-added of local rice varieties by studying brown rice
properties found the instant brown rice flour, which is made of mixed flour Kam-Wang- Phai,
Bue-Polo, and Bue-Neumu in the proportion as 1: 1: 3. This instant brown rice flour can be
the further ingredient of healthy foods such as cookies, cakes or Thai desserts. The research
results of rice varieties and cultivation technology can support various changing by
participatory action, it had affected sufficient rice consumption, as well as creating value in
local rice into healthy food for consumers. This is considered food security and an alternative
crop to generate income for highland communities.

Keywords: highland, rice nutrition, drought tolerance, gall midge, bio-economy



