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Abstract

Most upland farmers rely primarily on rainfed agriculture. They cultivate rice for food
consumption, ensuring food security. Upland rice varieties possess high genetic diversity, which can
be utilized for further research and selection to develop beneficial rice strains. Sush as selection for
yield high production under drought or water-flood conditions, have high nutritional value, are pest-
resistant, or selection tolerance variety to changing climatic conditions. Currently, upland areas are
entering an aging society, and the working-age population is migrating out of the communities,
leading to a dificit of agricultural labor. Improving rice cultivation efficiency with modern technology,
particularly agricultural machinery to reduce manual labor, is one approach to save labor costs and
working time for all age groups, especially for the youth/middle-aged group, who are considered the
main labor force in the agricultural sector and are proficient in using digital technology. Therefore,
the objectives of this project are: 1) To study and select local rice varieties with drought-tolerant or
low-water-use characteristics for cultivation in upland areas. 2) To study and develop technology for
enhancing rice cultivation efficiency that is compatible with the changes occurring in upland areas.
And 3) To research approaches for creating value and upgrading local rice varieties based on the
database of upland rice biodiversity. The project has been implemented through a total of five
activities, summarized as follows:

1. Collection, Conservation, and Selection of Local Upland Rice Varieties. The result found
that upland Rice were collected 303 varieties (193 non-glutinous and 110 glutinous). Paddy Rice
(Transplanted) were collected 303 varieties 206 varieties (176 non-glutinous and 30 glutinous
varieties). From the collected variety were generate to digital database system using Power Bl to
create a Dashboard. This is stored within the HRDI GIS Portal (Highland Research and Development
Institute GIS Portal), a digital data management system for high-area development. While Nutritional
Value analysis, the results showed that Kum Mak Khaeng (a purple-black glutinous rice) had the
highest content of Anthocyanins and Gamma-Oryzanol, followed by the Kum Jao variety.

2. Research on Drought-Tolerant/Low-Water-Use Local Rice Varieties in Farmer Fields
Paddy Field Testing: Tested 5 selected rice varieties in farmer paddy fields across 3 areas. The Kum
Jao (black non-glutinous rice) variety showed the highest yield potential in all 3 areas. Upland Field
Testing: Tested 5 selected rice varieties in farmer upland fields. The Kum Jao (black non-glutinous
rice) variety was also found to have high yield potential when grown under upland conditions.

3. Research on Value-Added Products from Rice Milling By-products (Rice Bran): It has been
focused on local rice varieties with black/red/orange seed coats (bran) amount 10 varieties were
selected from the conserved plots and local farmer fields, including Bue | Grae (Paddy), Kum Nam
Lu (Upland), Kum Phra Bat (Paddy), Mali Daeng (Paddy), Kum Mae Chan (Upland), Kum Chiang Rai
(Upland), Jao Dam (Paddy), Dam Muang Loei (Paddy), Khao Daeng (Paddy), and Kum Wang Phai
(Upland). The result found that monounsaturated fatty acids were detected, with the Kham Mae
Chan rice variety showing the highest content by 47.60%. Regarding essential fatty acids (omega-3,

omega-6, and omega-9), colored rice bran oils with the highest omega-3 content were I-Kra, Chao



Dam, and Kham Mae Chan. The highest levels of omega-3, omega-6, and omega-9 were 0.8%,
36.6%, and 46.3%, respectively. Gamma-oryzanol found that Kham Phra Bat rice bran oil showed
the highest concentration at 14,837.48 ppm. For vitamins, Chao Dam rice bran oil contained the
highest vitamin A content at 109.30 pg/100 g, while the highest vitamin E content was found in red
rice bran oil at 3.91 pg/100 g.

4. Development of a Small-Scale Rice Planter Suitable for Upland Rice Fields. The
equipment was developed and improved increased the number of planting rows from 1 to 2 rows
per pass, which reduced time and increased planting efficiency on low-slope and terraced areas. It
can save approximately 45-60 minutes per rai (0.16 hectare). However, the planter is not fully
effective on slopes exceeding 35%, preventing the planting mechanism from securely touching the
soil, leading to uneven seeding. Its heavy weight also makes it difficult to move. The seed planter
costs between 4,100 - 4,800 Thai Baht.

5. Testing and Demonstration of Reducing Upland Rice Shifting Cultivation Cycles. The result
after adjusting the cultivation system to better suit the area, the results showed a 2.7 times increase
in rice yield, enhancing household food security, reducing labor, and decreasing the shifting
cultivation cycle. This system allows for the development of supplementary occupations (e.g.,
coffee, passion fruit) and the restoration of the forest ecosystem.

Therefore, from selecting potential local rice varieties can enhance food security, mitigate
the impact of climate variability, and generate income for farmers. Furthermore, the project
provides simple technologies for upland rice cultivation and management to reduce agricultural
labor and establish a sustainable and environmentally friendly rice cultivation system in the
highlands.



