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Abstract

Soil and water resources play a crucial role in the agricultural sector. However,
contamination by agricultural chemicals and heavy metals in both soil and water has become
a significant issue, particularly in highland areas, which serve as key water sources for the
country. This study aims to examine the current state of economic crop cultivation, the use
of agricultural chemicals, and their environmental impacts in these areas. Additionally, it
explores models for agricultural system adjustments and best practices to reduce agricultural
chemical usage in highland regions.

The study results indicate that 44 Royal Project extension highland development
projects cultivate a range of important economic crops, including field crops (corn, upland rice),
vegetables (cabbage, tomatoes, bell peppers, Japanese cucumbers), fruit trees (avocado, mango,
passion fruit), and perennial trees (coffee). From 2011 to 2023, agricultural chemical and heavy
metal contamination in soil and water was observed in 17 areas: Pa Kluay, Pa Pae, Pang Daeng
Nai, Pang Hin Fon, Doi Pui, Mae Ma Lo, Mae Salong, Sop Khong, Sop Maei, Long Khot, Wawi, Pong
Kham, Nam Khaeng, Khun Sathan, Phop Phra, Khlong Lan, and Huai Pao. Residual chemicals
such as chlorpyrifos, cypermethrin, carbofuran, and carbaryl were found in the soil. Heavy
metals, particularly arsenic and cadmium, exceeded standards in 12 locations.

Surveying the use of agricultural chemicals in important crops in the Royal Project
Highland Development Project’s four pilot areas revealed that in the Mae Ma Lo project area,
animal feed corn was the predominant crop. Farmers used herbicides like glufosinate-
ammonium, glyphosate-isopropyl ammmonium, atrazine, sodium salt, and oxyfluorfen. In Pang
Hin Fon, cabbage was the main crop, where insecticides (lambda-cyhalothrin, abamectin,
methomyl) were most commonly used, followed by fungicides (mancozeb, chlorothalonil).
Herbicides used included glyphosate-isopropyl ammonium, oxyfluorphane, and clomazone.
Tomatoes in the area utilized all three types of chemicals. The Phop Phra area, where animal
feed corn was cultivated, also saw herbicide use, such as glyphosate-isopropyl ammonium,
paraquat dichloride, glufosinate-ammonium, and atrazine, along with insecticides (emamectin
benzoate, abamectin, cypermethrin) and fungicides (difenoconazole + azoxystrobin, mancozeb).
The use of pesticides for chili and cabbage cultivation also varied, with fungicides being more
commonly used than herbicides and insecticides.

Knowledge of agricultural chemical use among farmers in these areas was moderate,
and overall, their practices were deemed to be fairly responsible. Analysis of soil samples
revealed arsenic contamination exceeding standard levels (32.7-98 mg/kg). Residual agricultural
chemicals found in soil included lambda-cyhalothrin, Prothiofos, Bifenthrin, and Cypermethrin.
Water samples showed no contamination, but Prothiofos was detected in chili plant samples,

along with Cypermethrin, Bifenthrin, and Lambda-Cyhalothrin in synthetic pyrethroid analysis.



The study also explored the agricultural system adjustment model and best practices
for reducing the use of agricultural chemicals in highland areas. Successful practices involved
shifting from the cultivation of chemical-dependent crops, such as maize, to growing vegetables
(e.g., cabbage, tomatoes, and chili), and eventually adopting organic farming and GAP standards.
Key factors influencing this transition include economic benefits, such as reduced costs for
pesticides and fertilizers, higher prices for organic products, and an increasing market demand
for organic agricultural products. Additionally, health concerns for both producers and
consumers played a significant role in encouraging these changes. Community support from the
National Science and Technology Development Agency and other relevant agencies further

facilitated the shift towards more sustainable agricultural practices.



