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Abstract

The use of agricultural chemicals in Thailand has increased continuously due to
intensive crop cultivation aimed at maximizing yields. Farmers widely apply herbicides,
insecticides, and fungicides to minimize production losses. However, improper use or
inadequate safety measures can lead to human exposure, chemical residues in agricultural
products, and environmental contamination. These issues are particularly critical in highland
agricultural areas, which are vital watershed zones of the country. This study aimed to
investigate the current situation of agricultural chemical use and assess the potential risk of
pesticide residues under different crop production systems in major highland watershed areas.
The study was conducted in six Royal Project Development Centers: Mae Malo, Pang Hin Fon,
Phop Phra, Sop Khong, Huai Phao, and Khun Satan, where intensive use of agrochemicals is
commonly practiced. The results revealed distinct chemical use patterns across locations and
crop types. In Mae Malo, the main economic crop was maize, where herbicides such as
glyphosate-isopropylammonium and glufosinate-ammonium were predominantly used, along
with atrazine, topramezone, and haloxyfop- P- methyl. For rice cultivation, glufosinate-
ammonium, glyphosate- isopropylammonium, oxyfluorfen, and atrazine were commonly
applied, while abamectin was used against insects and azoxystrobin + difenoconazole,
prochloraz + propiconazole, and isoprothiolane were used against plant diseases.At Pang Hin
Fon, where crops such as tomato, cabbage, potato, upland rice, and shallot were grown,
herbicides ¢lyphosate and slufosinate were most used. Abamectin, mancozeb, and
chlorothalonil were applied for pest and disease control, particularly in solanaceous crops
and potatoes.In Phop Phra, the major crops cabbage, Chinese cabbage, and potato were
intensively treated with paraquat dichloride and diuron as herbicides, and abamectin,
chlorfluazuron, and emamectin benzoate as insecticides. Mancozeb, chlorothalonil, and
azoxystrobin + difenoconazole were the main fungicides used. In Sop Khong, where tomato,
chili, and rice were key crops, paraquat dichloride was the major herbicide. Insecticides such
as abamectin, cypermethrin, and chlorfenapyr, as well as fungicides including mancozeb,
chlorothalonil, and metalaxyl, were frequently used. At Huai Phao, where sweet corn, maize,
rice, garlic, pumpkin, egeplant, longan, and mango were cultivated, glyphosate, glufosinate,
and paraquat were the main herbicides. Abamectin, emamectin benzoate, and cypermethrin
were used as insecticides, while mancozeb, carbendazim, and azoxystrobin + difenoconazole
were the most common fungicides. This site showed greater adoption of biopesticides and
reduced chemical use compared to others. At Khun Satan, economic crops such as cabbage,
tomato, shallot, maize, and upland rice were grown. The primary herbicides were paraquat,
glyphosate, glufosinate, and atrazine, while abamectin, cypermethrin, and emamectin
benzoate were the main insecticides, and mancozeb, carbendazim, and difenoconazole were
commonly used fungicides. Soil analysis from 36 samples revealed arsenic concentrations
exceeding national standards in 13 samples (36.0-168 mg/kg) from Phop Phra, Sop Khong,

Pang Hin Fon, and Khun Satan. Pesticide residues detected included ethion, triazophos,



lambda-cyhalothrin, and cypermethrin. Paraquat residues in soils from Sop Khong ranged from
0.25-7.7 mg/ kg, while glufosinate residues were below 0.03 mg/kg, and glyphosate was not
detected. Carbofuran and its metabolite carbofuran-3-hydroxy were detected at levels of 0.03
and <0.02 mg/kg, respectively, along with profenofos in chili and cypermethrin in tomato, chili,
garlic, and eggplant samples. No pesticide contamination was detected in any of the 25 water
samples collected.

Guidelines for managing the reduction of agricultural chemical impacts in highland
areas necessitate aligning cultivation system management with the characteristics of each
production system. This must be coupled with enhancing farmers' knowledge, promoting
Integrated Pest Management (IPM), and utilizing appropriate technology. Management
approaches differ according to the crop system: Field Crop Systems should emphasize
integrated weed management and soil and water conservation. Commercial Vegetable
Systems should reduce chemical use through IPM, biopesticides, and the adoption of GAP or
organic systems. Fruit Tree Systems should focus on comprehensive orchard management
and the long-term reduction of chemical accumulation. At the policy level, integrated spatial
measures should be implemented, including defining areas with reduced or zero chemical
use, supporting farmers during the transition period, establishing monitoring and evaluation
systems, and developing markets for safe produce. These measures are essential to support

the sustainable development of agriculture in highland areas.



