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Aquatic insect'sampling

Aquatic insects were sampled at three sites along the Sg, Sekayu using several methods, The insects were collected in
a 1,0 m2 of quadrate to represent the specific sampling location by holding a long handle O-pond net of approxi
mately 300 ~Hri mesh size at the downstream. All the materials in front of the net were disturbed and it will capture
in the net. The insects werc scooped by forcing the net through vegetation or surface layers of substrate, The scoop
ing technique was done in a sideways motion. The kick technique was used to kick the bottom substrate allowing the
material to flow into the net. The scrub technique also was used in rocky areas, allowing all the aquatic insects flow
into the net. The collected specimens were then sorted in a clear tray before they were transported alive into properly
labeled specimen bottles, All sorted specimens were preserved in 75% ethanol prior to detail identified to family
level under di:;secting microscope by using keys of Morse et al. (1994) and Catherine & Yong (2004) in the labora
tory.

Water quality parameters such as dissolve oxygen, water temperature, pH, conductivity and water velocity were
measured at each study sites before sampling. Dissolved oxygen (mglL) and water temperature (aC) were measured
with Oxygen meter (YSI-57). pH was recorded using pH meter (Termo Orion-Model 210), conductivity (IlS/cm)
with SCT metl~r (YSI-55) and water velocity were estimated using Hydropob flow meter. Three readings were taken
for each parameter and the mean values were presented.

Data analysis

One-way anal~lsis of variance (ANOY A) was used to evaluate differences in distribution of aquatic insects at differ
ent study sites While, two biological indices were used in this study namely Family Biotic Index (FBI) and Biologi
cal Monitorin!: Work Party (BMWP). These indices have been used to monitor the impact of disturbances and pollu
tions on strear1S by many reseachers (Armitage et ai. 1988; Hilsenhoff 1988; Green World Foundation of Thailand
1998).

Results and Discussion

Diversity and composition of aquatic insects

A relatively diverse assemblage of aquatic insects communities is recorded from Sekayu Recreational Forest, Hulu
Terengganu. A total of 1364 individuals belonging to 38 families from eight orders had successfully been recorded
during three dc.ys of samplings (Table 2). US demonstrate the highest total abundance of individuals collected among
the sampling sites. The lowest number collected was at the OS site of Sg. Sekayu.
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Table 2 : Composition and 10tal abundance of aquatic insect communities in lower stream (LS), middle stream (MS)
and upper stream (US) of Sg. Sekayu, Hulu Terengganu

Number of Individuals Tolal

Order Family LS MS US individuals

I. Ephemeroptera . Caenidae 40 32 4 76

" Potamanthididae 14 14

Leplophlebiidae 6 9

~. Heptageniidae 17 98 128 243

5. Ephemeridae

6. Neophemeridae

II. Trichoptera 7. Brachycentridae \9 122 14\  8. Hydroptilidae 19 75 99

9 Helicopsychidae 32 59 98 189

1'). PhilopoLamidae 25 30

11. Hydropsychidac 93 94

Ill. Plecoptera I:!. Perlidae 18 93 80 191

VI. OdonaLa I': Gomphidae 43 4 7 54

I'·. Aeshnidae

J~. Corduliidae

If. Libellulidac 38 47

17. Calopterygidae 4 4

18. Lestidae 2 2

19. Coenagrionidae

20 Euphaeidae 10 31 42

2\ Megapodognonidac

22. Chlorogomphidae

V. Hemiptera 23. Naucoridae 29 29 fI24. Vcliidae 25 6 36

25. Saldidae 15 15

26. Mesovelidae

VI. Coleoplera 27. Psephenidae 4

28. Hydroscaphidae

29. Dytiscidae

30. Noteridae 4 4

VII. Diptera 31. :hironomidae

32. ':::alicidae

33. j)ixidae

34. Ceratopogonidae

35. '~abanidae

36. Ilthericidae

37. Dolichopodidae 4 4

VIII. Megaloplera 38. ~ialidae 9 9

TOTAL 302 492 570 1364
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Water quality and its influences on aquatic insect communities

Table 4 presents the mean readings of physico-chemical parameters in three study sites at Sg. Sekayu. During the
study, five water quality parameters of water temperature, dissolve oxygen, conductivity, pH and velocity were re
corded. In general, most of the parameters have close ranges among all study sites. However, certain variables
slightly varied. Thus, they reJlected the abundances of certain order or families which could be used as indicators of
the pollution. The temperature and conductivity of the water gradually decreased DS-US pattern. The water in this
stream was neutral to alkali with pH ranging from 7.00 to 8.26,. Dissolved oxygen ranges from 7.54 to 8.25 mglL is a
characteristic of headwater ec osystem. Low concentration of dissolved oxygen at LS and 'MS sections were probably
influenced by the agricultural and human activities, which could be considered as disturbed areas. However, US rep
resented as clean water as she,wn by high concentration of dissolved oxygen. 1bis result indicated that this site has an
excellent water quality and cc,uld be classified as undisturbed area.

Table 4: The mean readings of physico-chemical parameters of study areas at Sg. Sekayu, Hulu Terenggau

Water Tempera- Water Yeloc-
Study sites ture Dissolve oxygen Conductivity pH ity

Lower stream :26.l oC 91.5%, 7.54mg/1 29.2 fis/cm 7.00 19 ms· 1

Middle stream :l5.1oC 94.2%, 7.67mgll 26.8 fis/cm 7.60 49 ms· 1

Upper stream :~4.0 °C 98.0%, 825 mgll 26.8 fis/cm 8.26 58 ms·1

Table3: One-way analysis of variance (ANOYA) of total individuals and taxa of aquatic insects
between upper, middle and lower streams of Sg. Sekayu, Hulu Terengganu.

ANOVA

Sum of
Sauares df Mean Sauare F Sio.

Total individuals Between Groups 5964.089 2 2982.044 .472 .632
Within Groups 100995.6 16 6312.225
Total 106959.7 18

Taxonomic composition Between Groups 5.396 2 2.698 .699 .512
Within Groups 61,762 16 3.860
Total 67.158 18

Ephemeroptera Between Groups 414.778 2 207.389 .140 .870
Within Groups 22171.000 15 1478.067
Total 22585.778 17

Trichoptera Between Groups 6043.333 2 3021.667 1.989 .180
Within Groups 18234.400 12 1519.533
Total 24277.733 14

Plecoptera Between Groups 1606,333 2 803.167 .313 .752
vVithin Groups 7686.500 3 2562.167
fatal 9292.833 5

Odonata 3etween Groups 251.267 2 125.633 .992 .384
'Nithin Groups 3420.200 27 126.674
Total 3671.467 29

Hemiptera l3etween Groups 294.500 2 147.250 1.454 .284
Within Groups 911.750 9 101.306
Total '1206.250 11

Coleoptera l3etween Groups 12.167 2 6.083 7.300 .013
Within Groups 7.500 9 .833
Total 19.667 11

Diptera Between Groups 2.240 2 1.120 1.399 .271
Within Groups 15.214 19 .801
','olal 17.455 21

From the biological indicator perspective (Table 5), the water quality at the LS, MS and US were categorized as
excellent water quality (organi: pollution unlikely) as indicated by the Family Biotic Index (FBI). FBI for each site is
1.38, 2.31 and 2.88 scores, respectively. Based on the Biological Monitoring Working Party (BMWP), LS scored
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1703, while MS and US each contributed scored 3163 and 3933, respectively. Thus, each site was considered as good
water quality I;ategory. Overall, all sites examined demonstrated a good water quality even though two lower sites
were considered as disturbed areas. This showed that Sg. Sekayu is generally clean and free from major organic pol
lution.

Table 5: Biohgical indices based on composition and abundance of aquatic insects community at Sg. Sekayu, Hulu
Terengganu

SHe FBI Class BMWP Class

Lower ,tream 1.38 Excellent 1703 Good water quality

Middle stream 2.31 Excellent 3163 Good water quality

Upper :;tream 2.88 Excellent 3933 Good water quality

Conclusion

The study showed that the three selected sampling sites supported higher diversity of aquatic insects. Heptageniidae
was the most dominant family at the three selected sites of Sg. Sekayu, Hulu Terengganu. The assemblage and distri
bution of aquatic insect community were influenced by the characterization of physical and chemical condition of
their habitat. Abundance of heterogeneous microhabitats influences the diversity and distribution of aquatic insects in
this study. Several orders of aquatic insects recorded in the study playa key role as biological indicator for stream
health and water quality. The study concludes that all sampling sites demonstrated a good water quality even though
Sg. Sekayu was heavily utilized for recreational activities.
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