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The study of the impact of highland farming on water quality and pesticide residues
in sediment: a case study of upper Maetien watershed Tambon Maewin, Amphur Maewang,
Chiang Mai, Thailand, was aimed at investigating the crop cultivation system, fertilizers and
chemical application, and pesticide residue accumulation in river bed to enable the evaluation
of the condition of resources in the upper Maetien River basin through the use of water
quality index and river pollution index as well as the pesticide residue accumulation in the
river bed and presence of macro invertebrates during the 2005 cropping season with focus on
specific contents such as the general profile of land utilization and crop production system as
well as physical, biological and chemical aspects.

General profile of upper Maetien watershed showed that it was a
mountainous basin of watershed class 1A. Two groups of ethnic minorities (Hmong and
Karen) were found residing in the area, whose main livelihood was farming although with
absence of land rights. Cultivated crops were divided into four types: vegetables, field crops,
flora and fruit trees. Farmers practiced single or mono-cropping system aimed at producing
cash crops with vegetables as main source of income which included lettuce and kale among
. others. Meanwhile, fruit trees consisted of peaches, pears and others.

Water for agriculture mainly depended on Maetien River. Currently, need for
water has greatly increased as a result of rapid expansion of crop cultivation although most

cultivated areas have sufficient water during the rainy season. There was lack of water for
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human consumption and agriculture during dry season. Generally, forest encroachment
existed because of agriculture and farm garbage disposal until such time that local
communities have become uncertain of the safety of water they were going to use. As a
result, the community lacked confidence toward the safety and sufficiency of the water
source.

Sites that were considered appropriate for cultivation were only few and
limited because most areas were mountainous and sloping. Areas used for cultivation were
planted with crops four times per year. Chemical fertilizers that were basically applied and
emphasized were those that contained nitrogen (N) and phosphorus (P) which functioned to
primarily develop stems and leaves of vegetables. Most farmers also chose pesticides that
contained chemicals belonging to Organophosphorus, Carbamante and Pyrethroid groups.
Both ethnic groups used fertilizers and pesticides in similar way depending on their
investment capacity, necessity and soil fertility. Most of them were well aware and had good
understanding of the hazard of chemical substance. Both ethnic groups were able to earn
from 10,000 to 20,000 baht/rai/annum from their farm production.

Transformation of cultivation system tended to gradually eliminate people’s
local wisdom. Farm production was meant for marketing and there was lack of intention to
improve soil fertility. The Royal Project Foundation, however, had started to promote and
provide assistance to these farmers in terms of some farm inputs.

Evaluation of water quality using water quality index and river pollution
index showed that water quality in this area was at a “fair” level. Chemical contamination of
Organophosphorus substances, with frequently used Mevinphos, Chlorpyrifos, Carbamate as
well as Carbofuran substances, were found mostly around the cultivated areas. On the
biological study of various living marine animals from farm samples, results showed a
decrease in their population due to direct and indirect disturbance of their habitat that reduced
the survival of animals in this environment. Study of macro invertebrate population using the
Biomonitoring Working Party Score indicated a “fair” level which was similar to the physical

“and chemical results thus indicating that the deterioration of Upper Maetien River Basin
could be due to the present system of crop cultivation that used chemicals and pesticides

thereby causing impact to water quality biologically, physically and chemically.





