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ABSTRACT

A study of biodiversity of some aquatic insects (Ephemeroptera,
Plecoptera, and Trichoptera) and its application for use as indicator species to
assess aquatic environmental quality and study of the impact of agricultural
chemicals on life cycle, cholinesterase enzyme (ChE) activity, and tegumental
surface of Stenopsyche siamemsis (Trichoptera) were studied in Doi Chiang
Dao watershed, Chiang Mai Province. The total of 1,315 mayflies, 88
stoneflies and 4,460 male caddisflies were trapped. Seven families of mayflies,
two families, 5 genera, and 10 species of stoneflies and seventeen families, 38
genera, and 127 species of caddisflies were identified. The families
Heptageniidae, Bactidae, and Ephemeridae yielded the most individuals: 370
(28.1%), 350 (26.6%), and 292 (22.2%) respectively in Ephemeroptera order.
The families of Plecoptera that found in this study were Perlidae and



Vii

Peltoperlidae. In caddisflies, the families Hydropsychidae, Philopotamidae, and
Psychomyiidae were the most abundant, yielding 39 species (30.7 %), 19
species (15%), and 11 species (8.7%), respectively.

The assemblages of male caddisfly adults and physico-chemical
parameters were clustered using two-way indicator species analysis
TWINSPAN and ordinated using semi-strong hybrid multidimensional scaling
(ssh mds) by multivariate techniques supported in the ecological pattern
analysis package PATN. TWINSPAN organized the study sites into 4
recognizable groups at the second level division. Group I represents
moderately impacted sites. Group II represents forested control sites. Group III
and IV represent impacted sites. ANOVA showed 10 environmental
parameters which differed between the TWINSPAN groups, including pH,
conductivity, TDS, nitrate-nitrogen, sulfate, water temperature, velocity,
dissolved oxygen, BODs, and % inhibition of ChE activity in sediment and
there were 28 caddisfly species significantly correlated with the ordination.
Consideration of the orientation of vectors of various caddisflies species,
environmental parameters, and the study sites within the ordination suggests
Psychomyia barata, Hydropsyche arcturus, H. cerva, Hydromanicus truncatus,
Cheumatopsyche joliviti, C. cocles and Ugandatrichia maliwan were the most
sensitive caddisflies to pesticides from agricultural and organic pollution.
Conversely, Marilia sumatrana, Macrostemum floridum, Hydropsyche
clitumnus, Cheumatopsyche globosa, C. cognita, C. charites, C. chrysothemis,
Potamyia flavata, P. baenzigeri, CQecetis tripunclata, Maesaipsyche
prichapanyai, Ecnomus volovicus, E. puro, Agapetus halong, Psychomyia
mithila, Setodes argentiguttatus, Goera uniformis, and Goera redsat were
relatively tolerant caddisfly species.

A study of the morphology and a comparison of Stenopsyche siamensis
larvae from two streams (control and impacted sites) by using SEM showed the

chronic effects of agricultural chemicals to the tegumental surface of this
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insect. SEM micrographs of the larvae stage in agricultural stream site showed
deformities of the tegumental surface of the thorax and abdomen.

A study of the effects of organophosphate and carbamate insecticides on
Stenopsychid ChE activity showed significant differences between the
impacted and the control stream sites. The results showed a ChE activity of
2.3940.56 (hot season), 1.2610.19 (rainy season) and 0.9910.21 (cool season)
pmole/min/mg at the control site, and 0.63£0.36 (hot season), 0.57+0.22 (rainy
season) and 0.85+0.38 (cool season) pmole/min/mg at the impacted site. This
study indicates that chronic effects of insecticides used in agriculture on
aquatic fauna were evident.

A study of the life cycle of Stenopsyche siamensis showed that the insect
have 5 larval instars and exhibited a non-seasonal univoltine life cycle. The gut
content analysis showed that the stenopsychid larvae are filtering collectors that
consume fine particulate organic matter and benthic algae predominately the

diatom, Aulacoseira granulata, which is a common species in northern

Thailand.



