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Abstract: Many farmers in the highland agricultural systems have their farm land in high
slopes which can cause negative environmental impact. This study has as its objective to
assess the sustainability of resource use in the highland agricultural systems using farmers’
responses. Answers from farmers were used to construct simple indicators of conservation
measures and environmental risk. Farmers’ practices were scored and indexed without
weighting. Study areas were within four of the Royal Highland Development Projects,
namely Ang Khang, Mae Hae, Nong Hoi in Chiang Mai and Prabat Huaytom in Lamphun.
256 farm households were surveyed being stratified by farm sizes and membership of the
Royal Projects. It was found that values of these indicators varied by site. In Nong Hoi,
environmental risk indicator was found the highest i.e. 0.61. In Mae Hae, Ang Khang and
Prabat Huaytom, this value was 0.55, 0.41 and 0.28 respectively. Nevertheless, these
farmers were responding to the environmental risk they faced by adopting conservation
measures. In Nong Hoi, where environmental risk was found to be greatest, the value of
conservation measures was also highest at 0.57. Farmers in this site adopted soil and water
conservation measures such as terraces, drainage ditches, contour bunds, planting across
slope and fallowing. There were also reportedly good uses of mulching and crop residues
in their plots. Indicators of conservation measures in Mae Hae, Ang Khang were valued at
0.52 and 0.40 respectively. As for Prabat Huaytom where environmental risk were found
the lowest, the conservation indicator was also the lowest at 0.23.

When this kind of approach and measurement is also made in other highland areas,
one can compare results across sites. Areas where attention is needed for sustainable
natural resource use can be identified. Besides, more studies should be conducted to value
indicators reflecting biophysical aspects of environmental changes.
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Table 1 Climate-related risks as experienced by farmers.

Climate-related risks Site

Ang Khang Nong Hoi  Mae Hae Prabat Huaytom

Drought 42 83 82 100

Frost 66 31 64 0

N

Water logging/ flooding 22 12 2
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Table 2 Slopes of agricultural land and soil erosion within 5 years in farmers’ plots.

Site Slope (%) Soil Erosion

0 1-15% 16-30% 30% Rill Erosion Land slide

% sampled household each site

Ang Khang - 15 48 37 66 29
Nong Hoi - 30 42 28 78 30
Mae Hae 5 31 50 14 53 14
Prabat Huaytom 49 51 - - 34 5
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Table 3 Soil conversation practices in farmers’ plots.

Soil conversation practices Ang Khang Nong Hoi  Mae Hae Prabat Huaytom

Terrace 24 47 51 15
Bench terraces 42 70 46 3
Drainage ditches 42 75 61 16
Strip cropping 36 30 47 21
Contour cultivation 78 71 61 0
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Table 4 Soil improving practices in farmers’ plots.

Soil improving practice Site

Ang Khang Nong Hoi  Mae Hae  Prabat Huaytom

- Crop rotation 32 55 49 54
- Fallow 25 53 46 37
- Use of compost 14 3 11 12
- Use of manure 49 17 6 76
- Use of crop residue 27 53 39 36
- Growing regume 14 22 9 30
- Use of lime 41 44 27 3
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Table 5 Average area using soil improvement and manure.

Area using Average
Site Crop residue  Compost Manure Lime Fallow quantity of
manure used
rai’/household ---bag/rai---
Ang Khang 2.7 0.9 5.8 3.2 1.8 62.1
Nong Hoi 4.0 0.3 6.5 1.9 3.4 61.2
Mae Hae 1.6 0.8 5.0 1.1 1.7 17.8
Prabat Huaytom 3.0 0.6 1.2 0.1 24 11.8
Average 2.8 0.7 4.5 1.5 2.3 39.4
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Table 6 Chemical use in farmers’ plots.

Chemical use

Site

Ang Khang

Nong Hoi

Mae Hae

Prabat Huaytom

- Use of herbicide
- Use of fungicide
- Use of insecticide

- Impact of environmental and health

from chemical use
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53

56

57

89

84
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60
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Table 7 Trend of chemical use within 5 years.

Site Increase  Unchanged Decrease All
----------- % sampled household in each site-----------
Ang Khang 28 51 21 100
Nong Hoi 16 66 18 100
Mae Hae 27 58 15 100
Prabat Huaytom 26 59 15 100
Average 24 59 17 100
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Table 8 Number of farm households, average area and quantity for chemical fertilizer used

Sites Fertilizer used Chemical fertilizer (N-P-K)

46-0-0 13-13-21 16-20-0 21-0-0 16-15-15  Others

Ang Khang Average area per household (rai) 7.6 8.5 1.0 5.2 11.8 9.7
Average quantity (kg/rai) 94.7 132.7 100.0 134.6 89.4 76.7
% household 36 61 2 8 73 5
Nong Hoi Average area per household (rai) 9.0 7.1 3.9 4.8 8.1 11.2
Average quantity (kg/rai) 93.5 88.0 97.5 106.0 74.3 38.7
% household 41 70 19 31 72 11
Mae Hae Average area per household (rai) 41 6.8 7.6 4.3 8.2 4.9
Average quantity (kg/rai) 52.2 103.4 98.4 385.7 71.4 37.2
% household 29 65 71 15 71 14
Prabat Huaytom Average area per household (rai) 8.4 - 7.6 8.7 6.4 -
Average quantity (kg/rai) 17.7 - 22.3 10.3 26.0 -
% household 27 - 37 4 46 _
All sites Average area per household (rai) 7.4 7.4 7.0 5.0 8.8 7.9
Average quantity (kg/rai) 67.8 106.3 75.0 171.9 68.4 43.6
% household 33 48 33 15 65 7
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Table 9 Trend of use in chemical fertilizer, compost and manure.

Sites Trend within 5 years ago  Fertilizer chemical Compost use Manure use
use

Ang Khang Increase 28 15 26
Unchanged 51 62 65

Decrease 21 23 8

Nong Hoi Increase 16 25 50
Unchanged 66 50 46

Decrease 18 25 8

Mae Hae Increase 27 21 53
Unchanged 58 64 37

Decrease 15 14 11

Prabat Huaytom Increase 27 33 29
Unchanged 59 56 64

Decrease 15 11 7

Average Increase 24 23 44
Unchanged 59 60 48

Decrease 17 18 8
Total 100 100 100
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Table 10  Conservation Indicators (Cl) and Environmental risk indicator (ERI)

Site Values of conservation Value of environmental risk
indicators indicator

Ang Khang 0.40 0.41

Nong Hoi 0.57 0.61

Mae Hae 0.52 0.55

Prabat Huaytom 0.23 0.28
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