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ABSTRACT

The study consisted of an environmental risk assessment in agricultural impacted streams
based on aquatic insect assemblages and abnormality of gill and anal papillae of hydropsychid
larvae. Two streams, Huay Mae Mae and Huay Mae Ka, located in Chiang Dao watershed,
Chiang Mai province were observed. Three sections of each stream; upstream, midstream and
downstream of an agricultural area were studied. The physico-chemical parameter measurement,
aquatic insects, and hydropsychid collecting were done in hot-dry (May), wet (September) and
cold-dry (December) seasons in 2006. The results showed that alkalinity and orthophosphate
concentration were high during the hot-dry season. Water discharge and BOD peaked during the
wet season. Nitrate-nitrogen concentration was high during the wet and cold-dry season.
Ammonia nitrogen concentration peaked during the hot-dry and wet season.

One hundred and four taxa from fifty-four families, representing nine orders of aquatic
insects were identified. Diptera represented the highest abundance while the highest diverse taxa
were Trichoptera. A multimetric method was used to monitor the changes in aquatic insect
community composition between upstream, midstream and downstream. Huay Mae Ka
agricultural practice consists mostly of orchards, which showed slightly impaired quality in the
downstream compared with upstream in every season. Huay Mae Mae agricultural practice is
crops, which showed slightly impaired quality in downstream sites in the wet season compared

with upper sites. Four genera of hydropsychid larvae; Arctopsyche, Diplectrona, Hydropsyche



and Potamyia, were found in high abundance during the cold-dry season. Gill abnormalities
consisted of dark spots on the gill tufts and reduced numbers of gill filaments. Abnormalities of
anal papillae consisted of dark discoloration and deformations of finger-like shapes. The
percentage of gill abnormality in the wet season of both streams was higher in the downstream
sites than midstream and upstream, respectively. While in the cold-dry season the percent of
abnormality was higher in upstream sites compared to midstream and downstream sites,
respectively. The changes in aquatic insect community composition and the hydropsychid gill
abnormality responded to the changes of stream water quality due to agricultural practice in the
watershed. Moreover, this study provides data that can be further developed and applied to

biological monitoring and assessment programs.



