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Abstract

This study was conducted in the mountainous regions of Ban Huai Krai (Piang
Luang sub-district), Ban Muang Pok (Saen Hai sub-district), and Ban Mae Haad (Mueang
Haeng sub-district) in Wiang Haeng district, Chiang Mai province of Thailand. These areas
are home to ethnic communities that primarily cultivate highland terrace rice and upland rice
for domestic consumption. However, the increasing use of chemical herbicides, insecticides,
and fertilizers has led to higher production costs and negative environmental impacts,
affecting both the surrounding ecosystems and highland communities. The research aimed
to enhance rice yields and ensure sufficient production to meet community needs by improving
learning processes and introducing appropriate technologies for highland farmers. Thirteen
farmers, including community leaders and proactive representatives with a strong interest in
agricultural improvement, participated in the study. The following key steps were undertaken
to equip participants with the knowledge, skills, and critical thinking required to lead and
advance highland rice farming in their communities: 1) Conducting community gatherings in
each sub-district, 2) Identifying challenges, proposing solutions, and defining development
goals, 3) Sharing technical knowledge on rice cultivation from the Department of Rice, 4)
Establishing demonstration plots to showcase and adapt highland rice production technologies,
and 5) Assessing the adoption of these technologies by engaging farmers in hands-on
activities and monitoring implementation progress. The research introduced both upland
rice and highland terrace rice farming technologies, which included optimized seed rate
usage, improved plot management, fertilizer application based on soil analysis, pest and
disease control, and harvesting at the optimal time. Results showed significant improvements:
upland rice vyields increased by 5.4% while production costs decreased by 12.6%, and
highland terrace rice yields increased by 10.0% with a 10.5% reduction in production costs
across 13 demonstration plots. Throughout the process, representative farmers acted as
technology disseminators, transferring knowledge to their communities and enabling
farmers to collectively address production challenges. This collaborative approach enhanced
understanding of rice cultivation practices, improved food security at both household and
community levels, and contributed to the sustainable development of highland agriculture.
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Table 1 Agricultural zone for paddy farming in Wiang Haeng district, Chiang Mai province

Best Agri-zone High-potential Agri-zone | Low-potential Agri-zone Total
sub-districts Area Percentage by Area Percentage by Area Percentage by Area Percentage by
(rai) sub-district (rai) sub-district (rai) sub-district (rai) sub-district
Piang Luang - - 273 7.3 3,443 92.7 3,716 32.2
Mueang Haeng - - 3,341 59.7 2,258 40.3 5,599 48.5
Saen Hai - - 1,682 75.4 548 24.6 2,230 19.3
Total - - 5,296 45.9 6,249 54.1 11,545 100

Figure 1 Highland rice ecosystem; (a) Upland rice and (b) Terraced rice
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Table 2 Information of rice production’s household in the highlands from interviews 3 communities (n=60)

Community
Informetion Range Ban Huai Krai Ban Muang Pok Ban Mae Haad Total Percentage
(n=20) (n=20) (n=20) (n=60)
Total | Percentage | Total | Percentage | Total | Percentage
Sufficiency for consumption | Enough 8 40.0 20 100.0 19 95.0 47 78
throughout the year No-enough | 12 60.0 0 0 1 5.0 13 22
“Ecology cultivate Terrace rice 4 17.4 3 13.6 18 64.3 25 34
Upland rice 19 82.6 19 86.4 10 35.7 48 66
Total rice cultivation area 1-5 7 35.0 13 65.0 14 70.0 34 57
(Rai) 6- 10 10 50.0 4 20.0 5 25.0 19 32
1-15 3 15.0 3 15.0 1 5.0 7 12
Yield 75 - 100 3 15.0 3 5
(kg/Rai) 101 -200 6 30.0 6 10
201-300 6 30.0 2 10.0 8 13
301- 400 3 15.0 10 50.0 13 22
401- 500 2 10.0 7 35.0 10 50.0 19 32
501 -600 1 5.0 1 2
601 -700 2 10.0 2 3
>701 1 5.0 7 35.0 8 13
Cost 100 -500 15 75.0 7 35.0 6 30.0 28 47
(Baht/Rai) 501-1,000 | 5 25.0 10 50.0 4 20.0 19 32
1,001-1,500 2 10.0 6 30.0 8 13
>1,500 1 5.0 4 20.0 5 8

Note: ‘Some farmers grow both terraced rice and upland rice.
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Table 3 The average food security level of households in the highlands is classified by issue from interviews 3 communities (n=60)

Components/Indicators of Ban Huai Krai Ban Muang Pok Ban Mae Haad
household food security Mean “Level Mean “Level Mean “Level
1. Analyzed specific only food availability (rice production)
1. Area for cultivation 3.6 High 3.6 High 4.1 High
2. Rice production’s sufficient for consumption 2.2 Low 3.5 Moderate 4.3 Very High
3. Water 21 Low 3.2 Moderate 3.6 High
4. Labor 3.0 Moderate 3.9 High 3.2 Moderate
5. Seed 25 Low 2.9 Moderate 2.6 Moderate
6. Yield 2.8 Moderate 3.8 High 3.6 High
Mean 2.7 Moderate 3.5 High 3.6 High
2. Analyzed by specific aspects
1. Food availability
1.1 Rice 2.8 Moderate 3.6 High 3.7 High
1.2 Other food products 2.3 Low 2.7 Moderate 2.9 Moderate
2. Food accessibility (food and food resources) 2.8 Moderate 3.1 Moderate 2.8 Moderate
3. Food utilization 2.8 Moderate 3.7 High 3.1 Moderate
4. Food stability 3.0 Moderate 3.6 High 3.3 Moderate
5. Food safety 2.3 Low 3.2 Moderate 3.1 Moderate
6. Receiving promotion from government agencies 21 Low 2.8 Moderate 2.6 Low
and related organization
Mean 2.6 Low 3.2 Moderate 3.1 Moderate

Note: "Criteria for food security levels: score 4.3 — 5.0 = very high, score 3.5 — 4.2 = high, score 2.7 — 3.4 = moderate, score 1.9 — 2.6 = low, and

score 1.0 — 1.8 = very low.
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Creating a Learning Process and Adapt Technology to Improve Highland Rice Production in WiandHaeng District, Chiang Mai Province
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Figure 2 Diagram for learning process
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Figure 3 Knowledge transfer of rice production technology; (a) Educating farmers on the correct identification of rice insect-pests

and diseases and nature damage, and (b) Demonstrating and practicing the analysis of soil samples and interpreting soil fertility

4. msdmvinulasandadews uasusutimalulad  fanini 4 (Figure 4) Tnednidendoumanessnavisanyana
m‘mﬁm%nﬁmm:auﬁuﬁuﬁ@ i mvnedann s i S §Tnajtinn fiaed ey
msadounse3enEAnugiR uasusulmalnladd i wezandnosdniaudmsdandiiua e lifinissonsy
gndissmamdndznistaniuasnisufiRdseeanunans  mabiladessembuen usnnuesnsmidanunssiededu

Figure 4 Learning and adapting suitable production technologies; (a) Surveying pest and disease outbreaks in upland rice fields,
(b) Participating in the evaluation of upland rice yield following technology adaptation, (c) Removing undesirable traits from the
fleld for improved seed production, and (d) Participating in the assessment of acceptance and yield evaluation in highland rice

technology adaptation
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Table 4 Soil reaction analysis results and nutrient management method for implementing and adapting upland rice production

technology in Wiang Haeng district, Chiang Mai province, 2021 season

by according soil analysis, T1 by farmer practice, T2
Soil reaction analysis Nutrient
Rice (kg/Rai) (kg/Rai)
Community | No. content
variety | OM ° < pH | (N=P-K)" Time 1 Time 2 Time 3 Time 1 Time 2 Time 3
(%) | (ppm) | (ppm)
Ban Huai 1 |Khaw- | 4.10 | 49.9 | 211.9 | 558 | 3-0-0 |18-46-0: 0|46-0-0: 3 - 16-20-0: 10.5 - -
Krai Khaw 46-0-0: 4
0-0-60: 0
2 |Ja-Su- | 3.58 | 81.9 |312.8|5.77 | 3-0-0 |18-46-0: 0{46-0-0: 3 - 16-20-0: 9.2 - -
Su 46-0-0: 4
0-0-60: 0
3 |Ja-Su- | 1.89 | 21.6 | 211.3|6.02 | 6-0-0 |18-46-0: 0|46-0-0: 6 - 15-15-15: 16.7 - -
Su 46-0-0: 7
0-0-60: 0
Ban Muang 1 |Klon- 214 | 42.6 |286.7|5.86 | 3-0-0 [18-46-0: 0|46-0-0: 3 - 16-20-0: 17.6 - -
Pok Huang 46-0-0: 4
0-0-60: 0
2 |Klon- 2.89 | 136.4 |233.4| 530 | 3-0-0 |18-46-0: 0|46-0-0: 3 - 15-15-15: 9 | 16-20-0: 9 -
Huang 46-0-0: 4 Hormone
0-0-60: 0
3 |Do- 2.57 | 36.4 |272.4|5.67 | 3-0-0 |18-46-0: 0|46-0-0: 3 - 16-20-0: 20 - -
Khao 46-0-0: 4
0-0-60: 0
Ban Mae 1 |Khaw- | 3.53 | 30.8 |269.3| 4.71 | 3-0-0 [18-46-0: 0{46-0-0: 3 - 15-15-15: 12.6|46-0-0: 12.6 -
Haad Niaw- 46-0-0: 4 Hormone
Dam 0-0-60: 0

Note: ‘Compare the table of recommendations for applying chemical fertilizers based on soil analysis values according to the Bureau of Rice Research

and Development (2007) and a soil sample has nutrient content of 3-0-0 containing 85.7%, 6-0-0 contains 14.3%.
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Table 5 Soil reaction analysis results and nutrient management method for implementing and adapting highland rice production

technology in Wiang Haeng district, Chiang Mai province, 2021 season

“by according soil analysis, T1 by farmer practice, T2
Soil reaction analysis | Nutrient
Rice (kg/Rai) (kg/Rai)
Community | No. content
variety | OM | P K . ) ) o ) ) )
pH [ (N=P-K) Time 1 Time 2 Time 3 Time 1 Time 2 Time 3
(%) |(ppm) | (ppm)
Ban Huai 1 |Bau-Jau- | 2.33 | 30.7 | 210.4| 5.77 | 3-0-0 |18-46-0: 0|46-0-0: 3 - 15-15-15: 25 | 16-20-0: 25 -
Krai Lag 46-0-0: 4
0-0-60: 0
2 |Khah-Ni | 2.01| 24.1 [180.6| 5.49 | 3-0-0 |18-46-0: 0|46-0-0: 3 - 16-20-0: 17 - -
46-0-0: 4 46-0-0: 3
0-0-60: 0
Ban Muang | 1 |San-Pah-|2.85 | 25.4 [185.5|6.05| 6-0-0 |18-46-0: 0|46-0-0: 4|46-0-0: 4| 46-0-0: 16.5 |16-20-0: 16.5 -
Pok tawng 1 46-0-0: 5
0-0-60: 0
Ban Mae 1 |Bau-Jau-|2.52 | 60.2 |200.9|5.34 | 3-0-0 [18-46-0: 0|46-0-0: 3 - 18-8-8: 12.4 - -
Haad Lag 46-0-0: 4 Triclosan
0-0-60: 0 Hormone
2 |Bau-Jau- | 2.60 | 46.4 |268.6/5.39 | 3-0-0 |18-46-0: 0|46-0-0: 3 - 46-0-0:6 18-8-8: 12 -
Lag 46-0-0: 4
0-0-60: 0
3 |Bau-Jau- | 3.00 | 64.5 |106.2| 5.41 | 3-0-0 |18-46-0: 0|46-0-0: 3 - 15-15-15: 13.6| 16-20-0: 6.8 -
Lag 46-0-0: 4
0-0-60: 0

Note: ‘Compare the table of recommendations for applying chemical fertilizers based on soil analysis values according to the Bureau of Rice Research

and Development (2009) and a soil sample has Nutrient content of 3-0-0 contains 83.3%, 6-0-0 contains 16.7%.

“Photoperiod sensitivity rice (Local variety) used fertilizer of 2 times per crop and non-photo period sensitivity rice (improve variety) used fertilizer of

3 times per crop.
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Table 6 Comparison of yield, cost, income, net income and percentage of change from farmer who implement and applied upland

rice production technology at Wiang Haeng district, Chiang Mai province in 2021 season

Farmer technology Apply upland rice technology Percentage of change
Community Yield Cost' Income® |Net income|  Yield Cost' Income® |Net income Vield Cout Net income
ie os
(kg/Rai) | (Baht/Rai) | (Baht/Rai) | (Baht/Rai) | (kg/Rai) | (Baht/Rai) | (Baht/Rai) | (Baht/Rai) (Baht/Rai)
Ban Huai Krai 434 5,710 6,515 805 465 5,455 6,975 1,520 6.7 4.67 47.0
Ban Muang Pok 281 4,098 4,215 117 311 3,695 4,660 965 9.6 10.9 87.9
Ban Mae Haad 203 4,025 4,466 441 194 3,296 4,268 972 (-4.6) 22.1 b4.6
Avg. all district 306 4,611 5,065 454 323 4,149 5,301 1,152 5.4 12.6 60.6

Note: 'Include labor and production factors i.e. seed, chemical fertilizers and insecticide etc.

*Calculated from the selling price of paddy (15 Baht/kg) in the community.

Table 7 Comparison of yield, cost, income, net income and percentage of change from farmer who tested and applied highland

terrace paddy production technology at Wiang Haeng district, Chiang Mai province in 2021 season

Farmer technology Apply upland rice technology Percentage of change
Community Yield Cost' Income® |Net income| Yield Cost' Income® |Net income Vield ot Net income
ie 0s
(kg/Rai) | (Baht/Rai) | (Baht/Rai) | (Baht/Rai) | (kg/Rai) | (Baht/Rai) | (Baht/Rai) | (Baht/Rai) (Baht/Rai)
Ban Huai Krai 511 6,819 7,665 846 604 6,327 9,053 2,726 15.4 7.78 69.0
Ban Muang Pok 693 4,658 10,395 B, 737 793 3,927 11,895 7,968 12.6 18.6 28.0
Ban Mae Haad 774 5,146 11,850 6,705 801 4,902 12,015 7,114 3.4 4.97 5.7
Avg. all district] 659 5,541 9,970 4,429 733 5,052 10,988 5,936 10.0 10.5 25.4

Note: 'Include labor and production factors i.e. seed, chemical fertilizers and insecticide etc.

*Calculated from the selling price of paddy (15 Baht/kg) in the community.
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