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ABSTRACT

This research aims to study the results of highland soil and water conservation measures
for the quality of the Upper Mae Sa catchment, Pong Yang sub-district, Mae Rim district, Chiang
Mai province. The objective was to study the efficiency of the appropriate soil and water
conservation system on highland for the crop production and environmental protection. The runoff
plots had been planned in 4 types of land uses of small catchments; (1) agricultural catchment with
the soil and water conservation system of hillside ditch couple and vetiver grass, (2) agricultural
catchment with the soil and water conservation system of bench terrace couple and vetiver grass,
(3) agricultural catchment without any soil and water conservation system (conventional
cultivation) and, (4) natural hill-evergreen forest catchment. Data gathering and analysis were
conducted concerning runoff, sediment, loss of organic matters and nutrients, change of soil
properties, water quality, and pesticide residues from the runoff plots. The results were
respectively shown as follows;

In agricultural catchment with the soil and water conservation system of hillside ditch
couple and vetiver grass, agricultural catchment with the soil and water conservation system of
bench terrace couple and vetiver grass, agricultural catchment without any soil and water

conservation system, and natural hill-evergreen forest catchment, surface runoff and its sediment



were equal to 158.02, 36.51, 177.98 and 64.62 cubic meter/rai/year and 838.30, 52.62, 1,69.43
and 87.10 kilogram/rai/year, respectively. Meanwhile, organic matters, nitrogen (N), phosphorus
(P) and potassium (K), had lost through sediments on the agricultural catchment with the soil and
water conservation system of hillside ditch couple and vetiver grass, the agricultural catchment
with the soil and water conservation system of bench terrace couple and vetiver grass, agricultural
catchment without any soil and water conservation system, and natural hill-evergreen forest
catchment were equal to 24.40, 1.43, 39.23 and 12.04 kilogram/rai/year; 1.26, 0.07, 2.04 and 0.60
kilogram/rai/year; 0.013, 0.001, 0.131 and 0.004 kilogram/rai/year; 0.186, 0.012, 0.463 and 0.053
kilogram/rai/year, respectively.

Regarding the change of soil properties before and after crop cultivation, found that, the
agricultural catchment without any soil and water conservation system had changed mostly in
macronutrient elements (N, P, and K), that decreased from 2.40 gram/kilogram, 484.20 and 942.50
milligram / kilogram to 1.59 gram/kilogram, 221.40 tla¢ 408.42 milligram / kilogram,
respectively. In conclusion, the agricultural catchment without any soil and water conservation
system was the most surface runoff, sediment, loss of organic matters and nutrients, and change of
soil properties. Catchment with hillside ditch couple and vetiver grass was secondly affected.
Lastly, agricultural catchment with bench terrace couple and vetiver grass had minimum effects
which were similar to the natural hill-evergreen forest catchment.

With regard to the water quality, in agricultural catchment with the soil and water
conservation system of hillside ditch couple and vetiver grass, agricultural catchment with the soil
and water conservation system of bench terrace couple and vetiver grass, agricultural catchment
without any soil and water conservation system, and natural hill-evergreen forest catchment, their
properties were the following averaged values: pH 6.98, 6.96, 6.90 and 7.10; electrical
conductivity 179.2, 183.4, 443.8 and 187.2 micro mho/ cm; hardness 20.4, 18.8, 36.0 and 17.2
milligram/litre-CaCO, ; alkalinity 25.6, 23.4, 47.2 and 24.0 milligram/litre - CaCO,; dissolved
oxygen (DO) 5.70, 5.70, 2.48 and 4.88 milligram/litre-CaCO,; biochemical oxygen demand
(BOD) 3.68, 3.72, 18.72 and 3.28 milligram/litre; total phosphate (P) 0.132, 0.178, 0.240 and
0.152 milligram/litre; ammonia-nitrogen (NH4-N) 2.636, 2.588, 2.549 and 2.641 milligram/litre;
nitrate-nitrogen (NO,-N) 0.170, 0.194, 0.223 and 0.160 milligramy/litre; potassium (P) 6.33, 10.21,

25.28, and 2.54 milligram/litre; calcium (Ca) 3.13, 2.75, 6.54 and 2.82 milligram/litre; magnesium



(Mg) 1.68, 0.75, 1.68 and 0.82 milligram/litre; iron (Fe) 0.062, 0.060, 0.126 and 0.064
milligram/litre; manganese (Mn) 0.146, 0.052, 0.060 and 0.029 milligram/litre; zinc (Zn) 0.021,
0.057, 0.079 and 0.097 milligram/litre; and copper (Cu) 0.007, 0.006, 0.016 and 0.006
milligram/litre, respectively. The water properties were totally acceptable in the standard of
surface water quality except ammonia-nitrogen and potassium within water of each catchment and
amount of coliforms bacteria of agricultural catchment with the soil and water conservation
system of hillside ditch couple and vetiver grass was higher than the standard of surface water
quality.

From the analysis of pesticide residues in sediment and runoff within all 4 catchments by
analyzing of 19 types of organophosphate group, 1 type of organochlorine group and 5 types of
pyretroid group, found only the cypermethrin of 0.03 ppm in pyretroid group from sediment of
agricultural catchment without the soil and water conservation system.

Consequently, the agricultural catchment with the soil and water conservation system of
bench terrace couple and vetiver grass obviously can be the most effective protection of
catchment, which is the same as the natural hill-evergreen forest catchment. Accordingly, the
system should be promoted to farmers to practice crop production on sloping land for a good

quality and sustainable watershed.



