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Use of aquatic insects as indicators of water quality in

the Mae Tam Reservoir, Phayao Province
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ABSTRACT: The purposes of this research concerned about aquatic insect diversity and its appli-
cation as a bioindicator to monitor water quality in the Mae Tam reservoir. Shannon-Wiener index
and ASPT were used to assess water quality. Physical, chemical and biological parameters were
also measured to compare with the surface water quality standard of Thailand, between January
and August 2019. Results indicated that 1,639 aquatic insects from 12 families in 5 orders were
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identified. The Hemiptera was found the highest 89.81% and the Corixidae was dominant family,
80.54%. The values of species diversity index (H), species richness index (R), and evenness index
(E) were 0.241+0.116, 0.740+0.237 and 0.144+0.063, respectively. Diversity index were related to
some parameters such as transparency, dissolved oxygen, water temperature and nitrite and ni-
trate (NOZ'+ NO3’) (p<0.05). Overall, the water quality of Mae Tam reservoir was evaluated by using
ASPT (Average Score Per Taxon) values from 5.00 to 5.50. Using aquatic insects as bioindicators,
it can be concluded that water quality were mesotrophic status and surface water quality CLASS 2,

depending on land use and human activities.

Keywords: aquatic insect, water quality, bioindicator
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Figure 1 Map indicating station areas of aquatic insect survey in the Mae Tam reservoir, Phayao Province
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Figure 2 The amount (percentage) of aquatic insects in the Mae Tam reservoir, Phayao Province

Table 1 The amount (percentage) of aquatic insects in each month in the Mae Tam reservoir,

Phayao Province between January and August 2019

No Order Family Thai Jan-19 Apr-19 Aug-19 Total
1 Hemiptera Corixidae NIUIU 52.04 13.24 15.25 80.54
2 Hemiptera Gerridae ‘EN‘L‘%ﬂ”q 6.71 1.89 - 8.60

Ephemer- Baetidae Felzaadu 3.23 0.92 - 415
3 optera
Ephemer-  Caenidae F1lzaawidan 1.46 0.37 - 1.83

4 optera RECASIES
5 Odonata Lestida uxaseaLda 1.71 - - 1.71
6  Odonata Coduliidae wuaslariu 0.55 0.43 - 0.98
7 Diptera Chironomidae  WUBULAY 0.55 0.24 - 0.79
8 Hemiptera Notonectidae  :9uN334deN 0.18 0.43 - 0.61
9  Odonata Libellulidae uuaslasiu 0.31 - - 0.31
10 Odonata Gomphidae uuagtatinu 0.12 0.12 - 0.24
11 Coleoptera  Helotrephidae f9 0.18 0 - 0.18
12 Hemiptera Nepidae FOITIRIEY 0.06 - - 0.06

(5) (12) Total 1100 289 250 1,639
No. of species 12 8 1
Average 157.14+14.75"  41.29+4.27°  35.710.00°
% 67.11 17.63 15.25 100.00
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Table 2 Percentage of aquatic insects indicated water quality in the Mae Tam reservoir

Month Jan.-19 April-19 Aug.-19 %
EPT 4.70 1.28 - 5.98
CHOML 61.87 16.11 15.25 93.23
D 0.55 0.24 - 0.79
% 67.12 17.63 15.25 100.0
Station 1 2 3 4 5 6 7 %
EPT 1.53 1.22 0.31 - 1.95 0.37 0.61 5.98
CHOML 9.82 22.51 29.77 6.90 4.82 7.32 12.08 93.23
D 0.43 - - 0.18 0.06 0.06 0.06 0.79
% 11.78 23.73 30.08 7.08 6.83 7.75 12.75 100.00

Remark: D= Diptera EPT= Ephemeroptera, Plecoptera, Trichoptera CHOML=Coleoptera, Hemip-

tera, Odonata, Megaloptera, Lepidoptera
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Table 3 biodiversity index of aquatic insects indicated water quality in the Mae Tam reservoir

Parameter Min-max Jan-19 Apr-19 Aug-19 Average
Diversity Index: H 0.000-0.382 0.382+0.178 0.342+0.217 0 0.241+0.116
Richness Index: R 0.000-1.183 1.183+0.437 1.035+0.628 0 0.740+0.237
Evenness Index: E 0.000-0.226 0.207+0.088 0.226+0.123 0 0.144+0.063
BMWP 5-62 62 40 5 35.67+28.75
ASPT 5.00-5.17 5.17 5.00 5.00 5.06+0.10
Table 4 Water quality and diversity index in the Mae Tam reservoir
Water quality parameter Minimum Maximum Average S.D. Standard
Temperature 24.42 29.05 27.51 1.38 natural
DO (mg/l) 5.66 8.67 7.44 0.90 6.0
Conductivity (ms/cm) 258 278 268.26 5.82 150-300
TDS (g/1) 168 181 174.53 3.79 <500
Salinity (ppt) 0.01 0.14 0.07 0.03 <0.05
pH 7.46 9.25 8.80 0.88 6.5-8.5
Transparency (cm) 35.00 98.00 67.53 17.91 30-60
Nitrite + Nitrate (mg/l) 1.06 14.81 3.94 4.72 <5
Ammonia (mg/l) 1.88 18.85 5.89 4.02 <0.5
Orthophosphate (mg/l) 0.04 2.83 0.30 0.75 <0.6

miﬁﬂwmwﬁ”mﬁ’uﬁ’iwdwmgwmnmw
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Table 5 Correlation between aquatic Insects and water quality in tributaries of Nong Leng Sai Wetland

Water quality Species Number H E R
Trans Correlation 498 0.187 .501* 607 486*

Sig. (2-tailed) 0.022 0.416 0.021 0.004 0.026
Temp Correlation -0.321 -.643** -0.1 0.004 -0.084

Sig. (2-tailed) 0.157 0.002 0.667 0.986 0.718
DO Correlation 0.395 -0.026 0.368 437 447

Sig. (2-tailed) 0.076 0.912 0.101 0.048 0.042
Nitrate+Nitrite Correlation -.619* -0.276 -.575% -.600** -.600**

Sig. (2-tailed) 0.003 0.226 0.006 0.004 0.004
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