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Abstract

The highlands of Thailand have a distinct climate compared to the lowlands. Farming
primarily relies on rainfed agriculture, while crops are grown for both food and as a source of
income for highlanders. Field crops are characterized by a short harvest period, minimal
maintenance requirements, and ease of transport. Currently, these areas face challenges due
to climate change, particularly global warming and erratic weather conditions such as extreme
heat, extreme cold, and excessive rainfall. Compounding this, the country is now entering a
full- fledged aging society, which directly impacts the agricultural sector. Therefore, the
Highland Research and Development Institute has developed research guidelines for various
crop species, such as legumes (local beans, lentils), chia, and Job's tears, to cope with changes
in both the environment and market competition, and to meet consumer demand. This is
accompanied by research and development of knowledge, technology, and approaches to
add value on crop varieties. The operational objectives are as follows: 1) To study and select
cereal and legume varieties with high nutritional value for income generation for highlanders.
And 2) To study appropriate technologies and agricultural systems for the highlands to mitigate
the impact of climate change and current circumstances. The project involves seven
experimental activities. The operating results are summarized as follows:

1) Study and Selection of Highly Nutritious and High Nitrogen-Fixing Beans
The objective was to study and select bean varieties that possess high nutritional value and
high nitrogen-fixing capacity, making them suitable for intercropping systems. The study and
selection of legumes with high protein content revealed that the local bean accession NAN-9
(Winged Bean, Psophocarpus tetragonolobus) had the highest protein content at 32.57%. This
accession also yielded the highest fresh pod production at 3,061.2 kilograms per rai (equivalent
to 351.9 kilograms per rai of dry weight). A study on the planting distance of local beans
showed no statistically significant difference in dry biomass, stem residue weight, yield, or 100-
seed weight.

2) Study of Suitable Chia Varieties, Planting Methods, and Management in the
Highlands. This involved the selection of two chia varieties: Black Chia (Mae Suai #1) and White
Chia (Mae Suai #2). Black Chia (Mae Suai #1): From 50 selected parent plants, 20 were chosen
for planting in the following year. White Chia (Mae Suai #2): From 50 selected parent plants,
20 were chosen for planting in the following year (2026) in a single-plant-per-row system. A
study investigating three suitable planting methods for chia— broadcasting, row seeding, and

dibbling ( hole planting) — found no statistically significant difference in any growth
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characteristics or yield among the methods. Nutritional analysis revealed that white chia seeds
contain higher amounts of protein, fiber, calcium, and iron than black chia seeds.

3) Selection of Suitable Lentil Varieties for the Highlands. Three types of lentil varieties
were collected in Thailand: brown lentil, green lentil, and black lentil. It was found that the
brown lentil and green lentil varieties exhibited good growth but failed to yield due to
shriveled seeds. In contrast, the black lentil variety had the lowest plant dry weight compared
to the other lentil types but still produced a yield of 17.32 grams per plant.

4) Selection of Local Waxy Corn Varieties with High Nutritional Value and Good Quality.
Waxy corn collected from Baan Loe Kra, Omkoi District, Chiang Mai Province, had the greatest
ear width, number of kernels per ear, and ear weight. The harvesting days (maturity period) for
all 11 collected lines ranged between 97 and 104 days. Regarding kernel color, most corn ears
had a mix of yellow and purple kernels in varying proportions. However, the line collected
from Baan Kong Khak #1 had entirely yellow kernels, and the line from Baan Phra Bat Huai
Tom had entirely purple kernels. The leaf color of most of the 11 waxy corn lines was green,
except for the line collected from Baan Phra Bat Huai Tom, which had purple leaves. Similarly,
the husk color of most lines was green, except for the line collected from Baan Phra Bat Huai
Tom, which had purple husks. The analysis of protein and energy showed that the samples
collected from Ban Brakro and Ban Mae Thoe had the highest contents, respectively. Beta-
carotene was detected in only one sample, collected from Ban Kong Khak Luang, at a level
of 25.92 ug/100 g.

5) Testing the Growth and Yield Response of Job's Tears Varieties to Planting at Three
Different altitudes the result fount that Job's Tears were growth Huai Kang Pla Royal Project:
The ‘Kam Mae Chan 2-6-1" was seed weight per plant, which was not significantly different
from the check variety, ‘Loei 1 (Kwak.)’. At Pang Da Royal Agricultural Station: The ‘Dueay
Nam Pheung-1-2-4-2” was highest seed weight per plant, which was significantly different from
the check variety, ‘Loei 1 (Kwak.)’. At Ang Khang Royal Agricultural Station: The seed weight
per plant showed no significant difference among the tested cultivars. harvesting date was
differed significantly among the locations at Ang Khang Royal Agricultural Station (> 1000 MSL)
longer thanPang Da Royal Agricultural Station (500 - 800 MSL) and Huai Kang Pla Royal Project
(< 500 MSL)

6) Study and Development of a threshing and Cleaning Machine for Chia. The problem
encountered with the current chia threshing machine (which was adapted from a rice thresher)
is its heavy weight (280 kg excluding the engine), requiring significant manual labor for
transportation into the fields. Furthermore, the machine produces a high level of impurities
and necessitates time-consuming re-sieving to blow out debris. The redesigned thresher
features: reduced machine weight (excluding the engine) by approximately 50%, smaller
diameter for the teeth on the threshing drum to reduce the core's weight, addition of cutting

blades on the drum for better cutting of the plant stems and added a dedicated channel for



winnowing (chaff removal) to facilitate cleaning. Testing with farmers revealed that the
improved machine worked faster than the old one in the same amount of time, but it
contained more impurities in the seeds, requiring two threshing sessions.

7) Studying Intercropping Systems in Fruit Tree — legume to Enhance Soil Fertility and
Maximize Land Utilization. The study observed the growth of the fruit trees, which included
Avocado, Custard Apple, and Mango. There was no difference in tree trunk circumference
among the various experimental methods. The cost of planting and management for each
system was compared: fruit trees (Avocado, Custard Apple, and Mango) mono had a
production cost between 4,850 - 10,418 Baht per rai. This cost was higher than the fruit tree
intercropping system with beans, which cost between 3,800 — 7,968 Baht/rai. This is because
the leguminous crops cover the area, reducing weed propagation and consequently lowering
weeding costs. The intercropping system also generated income while the fruit trees were not
yet producing fruit, with earnings ranging from 2,345 - 6,684 Baht/rai.

Through the study and selection of local bean varieties, chia, Job's tears, and waxy
corn benefit for enhance farmer income from high-altitude field crop cultivation. Furthermore,
the intercropping system of fruit trees with legumes maximizes land utilization and generates

income for highlanders as they transition their agricultural systems.



