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Water Quality Assessment in Wetlands at Kasetsart University,

Kamphaeng Saen Campus Using Aquatic Insects
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Abstract

The biodiversity of aquatic insects in wetland in Kasetsart University, Kamphaeng Saen Campus,
Nakhon Pathom Province was conducted from 14 sites during December 2007 to November 2008. Three
replicates of each site was sampled by an aquatic D net. Five orders and 26 families of aquatic insects were
found in this study. The order Hemiptera had the highest number of families (9 families), followed by order
Coleoptera (7 families), Odonata (4 families), Diptera and Ephemeroptera (each contained 3 families). The
physico-chemical water quality parameter in each site, such as water temperature, pH, total suspended solids
and total dissolved solids, dissolved oxygen, and total phosphorus were significantly correlated(p<0.05),
whereas the chemical oxygen demanded was not significantly correlated (p>0.05). Most of physico-chemical
water quality parameter in wetlands values was in class 3 to 4 of the Classification and Standards of Water of
Thailand. The CCA revealed the family Culicidae, Stratiomyidae, Hydrophilidae and Coenagrionidae were
correlated with total phosphorus, total suspended solids, and water temperature in wetlands receiving effluent
from the building and dormitory. Assessment of water quality could lead to an administrative planning and
management of water resources in the Kasetsart University, Kamphaeng Saen Campus. The water treatment
is necessary before releasing sewage into water resource. Promoting conservation of water may be conducted
by planting and maintaining trees. Also, reinforce awareness of conservation of water resources should be

emphasized.
Keywords: Aquatic insects, wetlands, water quality
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2. maudleguasiuazadeamnninmaneninuazadl
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1. UadamumnianienieninwiasLadl

Anadedadenunmimenieninsaziefiveailudazgaiiudegidlusey 1 U (ms1e9l 1)

wuidanuduwdslussazgaiiuiiegn Tnesgamaliu Arrnudunsalueve drnisilndives

UsnauwesidtazanetviamuauasUsinaesudauiuaesviaualuiiuunazganusiiogadmegluginmng

= ' ° Na o ¢ a a a - 3 Y oA
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Ny lutkasUSunueendaunmuafldlunisesndladarsdursdluinlvnaadufwseasuoulaesnlorwas

iluusazgaiufmeddidniuunspiuunaniiafulssiani 3 § 4 (nsumuauLait, 2535)

= i = o H ¢ i Y 1 i = o
M99 1 ﬂ']Lﬁaﬂﬂﬂﬂﬂﬂmﬂflwu’]ﬂqﬂﬂqﬂﬂqwLl@%LﬂlISLULLWﬁSﬂﬂLﬂUﬁ'J@EJ'Nﬁb"VT'J'NLfﬂ@‘hﬁu’ﬂﬂll 2550

funauNgATNIEY 2551

Sites/ WT pH EC DO TDS TSS TP COD

factor (00) (uS/cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 29.01+0.4abc |7.4£0.2b |211+41la |5.5240.2¢ 179+15a 18+4a 0.84+0.15a 32.89+5.96a
2 | 28.1+0.5a 6.8+0.2a [561+55¢ 2.79+0.4bcd  |260+14bc |31+9ab |1.01+0.17ab |35.12+5.84a
3 |28.240.6a 6.7+0.2a [268+17ab [2.95+0.2bcd |212+11ab |[29+6ab |1.13+0.23a 31.21+4.11a
4 |29.7+0.6abc  |6.9+0.1ab [806+102d |2.68+0.4bcd |254+21bc [27+7ab |2.36+0.31ab [32.18+6.53a
5 | 28.7+0.6ab 6.840.2a  |396+66bc |2.16+0.2ab 2184+22ab [214+5ab |1.71+0.33a  [38.89+6.61a
6 |30.8+0.8bc 7.0+£0.2ab |508+37¢  |3.34+0.4bcd  |248+21bc |26+5ab [2.31+0.31ab |47.80+7.18a
7 | 29.740.6abc  [6.7+0.1a |505+42c |2.27+0.4abc  |356+13e |17+3a 2.32+0.37ab [46.44+12.59a
8 |29.240.6abc [7.1+0.1ab [726+28d [0.90+0.1a 332+13de |33+8ab |[3.77+0.55b 35.11+6.43a
9 | 30+0.4abc 7.2+0.2ab | 775+43d |2.41+£0.7abcd |369+32¢  [39+10ab |3.80+0.52b 35.86+5.58a
10 | 30.+0.8¢c 8.4+0.2c [419+40bc |7.96+0.6f 292+17cd [37+12b |1.52+0.42a  [35.51+6.42a
11 |29.9+0.7abc  |7.1+0.2ab [5554+95¢ 3.39+0.3cd 281+34cd |224+5ab  |2.43+0.36ab [36.96+4.74a
12 [29.9+0.7abc  [6.9+0.2ab |298+32ab |[3.81+0.2d 219+14ab [28+3ab |1.39+0.36a  [41.37+7.56a
13 | 30.6+0.6bc 6.7+0.1a  |411+50bc |2.01+0.5ab 259+12bc |28+5ab  [2.56+0.49ab [42.48+7.51a
14 | 30.9+0.8¢c 7.0+£0.2ab |537+£22¢  |3.94+0.3d 354+16e [30+7ab |1.84+0.42a  [29.93+6.08a
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mmmumwumagjﬁhjtﬁu 3,000 uS/cm Usinmeendwuazangluii (DO) ae/luY3 0.90-7.96 mg/L AT
Fuves DO luthilmnzausenses@invesddidinluiife 5 mg/L uavdr DO fiddind 3 me/L sy
Sunsresiodeditinluth Uinamesdsazansiwimunoglurag 179-369 m/L TnsAnsnsgruuvasnifinu
fasuaegfitosndt 2,000 mg/L warUTinaveuduniuassimunluidednanuazeganoglurag 17-39
mg/L Im&Jr’hmmﬁgmwéaﬂfﬁﬁuﬁmumagﬁ 25-80 mg/L WaaWa%’aﬁ%wm‘luﬁwagﬁwdw 0.84-3.80 mg/L
USinueaneafivendsauniminfilaldsudvinaidesanuafiuiidnviiu 0.01 mgL Vimneandiou
Hanuaillilunisesndladansdunisluilinaredufwaniveulaeenlefuaziogluia 29.93-47.80
mg/L Ystnamsuaulneenlasiimnzanluthaasialiiu 5 mgL MNAAEINTT 20 mg/L zylvidndin
n3vaUNTTIE wavinilinnndn 50 mg/L avviliAnmsesyivlnduterswsildaithneld Tneluuds
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LATLYAIUI9491N81ANSB8ULALENN (S08-S014) MElUNMINGNTULNYATANENST INYIVANTLNIBEL
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o

$1uau 14 auftudiedns sewiadousunay 2550 Audeungadniou 2551 wuuuasiviedy 5 Sudy
26 149A WYDUNU Hemiptera Wuaj’wmmﬁmﬂﬁqmﬁa 9 19 (Veliidae, Mesoveliidae, Gerridae, Belostomatidae,
Notonectidae, Hydrometridae, Naucoridae, Nepidae, Pleidae) SRIAUNADDUAY Coleoptera Wu 7 29A (Dytiscidae,
Noteridae, Hydrophilidae, Haliplidae, Amphizoidae, Hydraenidae, Hydroscaphidae) 8usU Odonata WU 4 9A
(Protoneuridae, Coenagrionidae, Libellulidae, Lestidae) @18ufu Ephemeroptera Wag Diptera WUSUAUAE
329 mué’ﬂé’uﬁaﬁﬁa Oligoneuriidae, Ephemerellidae, Baetidae, Chironomidae, Culicidae I8¢ Stratiomyidae

(mi’mﬁ 2)
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AUMBENN 1 wulad 327 fsuunld 1329 gauiusinegned 2 wukuaah 202 i Suunls 1293

AURIBENST 3 Wukwasd 498 67 Fuunld 18 29 gaifiufieg1a7l 4 wuutaai 355 f Suunld 17 19d

s Y oA

oLAUME1T 5 wuuash 398 §2 Suunlel 18 1 gafiudiednedl 6 wuwtani 242 67 Suunls 14 29

9

< 2 o oA

Lfusogi 7 wuLasi 231 61 Suunld 18 29d ALNUAIDE9T 8 PULLAN 405 f1 Suunld 12 29d
uftusegedl 9 wuusaw 300 §2 S1uunld 13 29 Qauudedned 10 wuuwani 156 @ Suunls 19 29d
uftughognedl 11 wuuwasi 59 ¢ Suunld 12 29 gaufiudhesnedl 12 wuuwasi 439 §2 Suunld 18 29
ufiugeged 13 wuusani 265 § Suunld 14 29 gauiudiaedned 14 wouasni 307 § Suunld 15 29
(A57971 2)

M1597 2 anranvanenstinmeenuasiinuluusazyaiufmedns meluuvininedeinuaseans
INWAMUNILEY JVTAUATUTY SEnTnRausuINa 2550 A Waungeaniew 2551

Taxal/sites S01 | S02 | S03 | S04 | SO5 | S06 | SO7 | SO8 | S09 | S10 | S11 | S12 | S13 | S14 | Total
Order Ephemeroptera
Baetidae 0 0 0 0 0 0 0 0 0 0 0 1 0 2 3
Ephemerellidae 7 0 1 0 10 0 0 0 0 4 0 0 0 0 22
Oligoneuriidae 2 0 2 0 8 1 0 0 1 1 0 0 15
Order Odonata
Coenagrionidae 0 3 0 2 7 0 5 0 0 0 2 6 24 | 27 | 16
Lestidae 1 0 0 0 0 0 0 1 0 0 0 0 0 0 2
Libellulidae 1 14 | 19 8 aa | 7 121 0 0 5 2 |39 1 4 | 156
Protoneuridae 40 | 18 | 153 | 8 | 29 8 18 3 11 | 16 3 |59 | 67 | 31 | 464
Order Hemiptera
Belostomatidae 0 6 18 | 48 | 73 | 23 | 23 [ 157 | 96 | 5 0 14 | 7 21 | 491
Gerridae 121 | 76 (152 | 42 | 16 | 42 | 40 3 2 |51 | 11 |198]| 2 24 | 780
Hydrometridae 0 6 3 29 | 25 | 21 | 15 0 0 1 1 191 0 9 | 129
Mesoveliidae 531 0 6 2 19 1 41 | 1551 23 | 13 5 121 |11 3 | 353
Naucoridae 0 1 9 1 2 7 2 0 22| 2 9 17 { O 8 80
Nepidae 0 0 0 1 1 0 1 0 0 3 0 3 0 0 9
Notonectidae 1 14 | 37 |135| 54 | 38 | 8 11 (13122 |16 |12 | 5 |147 | 513
Pleidae 131 0 0 0 0 0 0 0 0 0 0 0 0 0 13
Veliidae 37 (11 | 13 0 0 0 0 |29 1 0 3 4 0 | 101
Order Coleoptera
Amphizoidae 0 0 5 0 0 0 1 0 0 0 0 0 0 0 6
Dytiscidae 6 |21 |15 | 10 | 38 | 13 | 23 8 5 1 2 6 0 | 150
Haliplidae 2 5 7 58 | 26 | 73 | 11 7 4 7 a4 17 | 13 | 25 | 259
Hydraenidae 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Hydrophilidae 0 0 4 2 0 3 8 0 5 2 1 3 36 2 66
Hydroscaphidae 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
Noteridae 0 0 7 1 2 1 1 2 2 1 0 2 0 0 19
Order Diptera
Chironomidae a3 | 27 | 12 5 31 4 |10 | 14 | 28 | 2 3 122 |11 2 | 214
Culicidae 0 0 | 35 2 3 1 11 | 15| 86 | 18 0 0 71 1 | 243
Stratiomyidae 0 0 0 1 1 0 0 0 0 0 0 0 7 0 9
Total of individual | 327 | 202 | 498 | 355 | 389 | 242 | 231 | 405 | 300 | 156 | 59 |439 | 265 | 307 | 4175
Total of family 13 |12 |18 | 17 | 18 | 14 | 18 |12 | 13 |19 |12 | 18 | 14 | 15
Water Quality Assessment in Wetlands at Kasetsart University, SDU Res. J. 5 (1): Jan - Jun 2012

Kamphaeng Saen Campus Using Aquatic Insects



31

wuasfinulunnyeLiiufiet1afie 236 Protoneuridae, Libellulidae §usiU Odonata 296 Mesoveliidae,
Gerridae, Belostomatidae, Notonectidae 81AU Hemiptera WA Dytiscidae, Haliplidae 8usu Coleoptera Lay

79A Chironomidae SUsU Diptera A9 Hydraenidae llag Hydroscaphidae 8uau Coleoptera WULNES 1 ATS

WitannIsiAusiedne 1 U wuasthlusrasidedlanuvainvanstesninwvasiniva esainuwnadiios)

Y

ofvlunvaahldilafianuvanvanemileuluwasiiva udluwrdsiliaenuwiaainguiadeuiny

[

wugliuaznquirieunllanlivainvaneviia

q

WaItSUAU Hemiptera WUSWLsdanTign L‘ljaﬂﬁ]’lﬂL‘ﬁJ‘uLL@J@QﬂEjﬁJﬁLﬂWEEﬁIULLMﬁIQﬁ’]LLﬁ%LﬁE]‘U‘V!ﬂ
whimsnsreldnsannsanuldmuudsivily iluwdahiuesusaiive luuvdehlvadanuan
vanegani wasduwasihifiefnsilummelauasimaindeulmldiduaring aunsonuegluumdsi
fiflansfiuld Feanmsonuuianinguiinszanslfesniniiennns uuasind Coenagrionidae ansnsanuld

@

d I3 ' = ¢ o Na d' S A a v o DA a o
NBUNNIALNUAIBDYY Lu@ﬂ‘ﬂqﬂLL@J@Q'NV‘THW'WQ?]'JWIWEJﬂ']iLﬂa’e)‘LWl mal,mzmagﬂuwuﬁimmmm SUAR

—

€

nsnivugliunluwdaiannyilinuwtaediundie (Williams & Feltmate, 1992; Ward, 1992; Jana et al.,

v | v
o = v o

2009) Lalas14d Hydrophilidae Ingvinlunuusnaumasindseauilaian fiu iuminiusnfiviinnesivau
Usndsuil viseuigniuglduntusgeg1amuuiiu (Jana et al., 2009) @319 Dytiscidae e dw0gN1Y

1Y

Wuﬁlﬂﬁwﬁﬁﬁamaﬂmuaavisléﬁfﬂmmdaﬁwﬁﬁau%’wazam (Jana et al., 2009) WLAIOUAU Ephemeroptera
fadunasinguiiiaulredanaden uarordvogluuvaninfiazern Tnslamzunasiilnaiiiviing
ondlaugs wieflasfivtiosasnuusasningull lnsunfazendoeguinmiuiiduds (Merritt & Cummins,
1978) udannsAneASsinuLLausUT 3 29dAe Bactidae, Ephemerellidae ke Oligoneuriidae 97U2UA7
Taiinntin wasnulERduus e UIiemInAanssuNIINISINEAS wazuaIsoesUTTanensEey
wagnenn 294 Baetidae Nﬁ]i%imaaﬁaéaumﬁaa&ﬂuﬁwnmu fimsunsnszarevhluluundwhiuay
uwidninlva daustihifauaminnaudaiidaunmweld varevlinannsnegldluihiifiauamdilifn
%qaamﬁé’aaﬁ’Uﬂmmwﬁw‘%nmLmdaiaﬁUﬁwﬁqmﬂﬁaﬂsiumqmsmwm ﬁwud’ﬁ]ﬁa@mmwﬁwﬁwuﬂﬁﬁa
A mthideuntasly
3. arwduiusszrinsuasiugaami

’ﬂ’mmiLﬁUﬁ’JaEJ"NLLlJa\‘lijf’lLl,aw'jMﬂ’]wﬁ’liuLLMﬁﬁﬁ'lﬁiimj’laLLﬁSLL‘lﬁﬁdﬁ’lﬁdmﬂmimwmi (S01-S07)
uazuvAsaINeIANSEEuLaE VYN (S08-5014) $1uau 14 Jaufudaegns Lﬁa@mmé’uﬁuﬁ‘izmwﬁuﬁ
f]ﬁa@mmwﬁmwmamwLLasLﬂﬁ LazuIai WU wianined Culicidae, Stratiomyidae, Hydrophilidae
llaz Coenagrionidae fianuduiusiuSnameaneSafiazaretivonun Usinameudwiuasssmuelui
LLazqme:ﬁ‘fw Tuundaifiinormsdeusasvein (nndl 2) Lmamiﬁmjuﬁwuﬁﬁwwulﬁimaﬁaliﬂw,mmﬁﬂ

al o £
NADUYIENUTA

SDU Res. J. 5 (1): Jan - Jun 2012 Water Quality Assessment in Wetlands at Kasetsart University,
Kamphaeng Saen Campus Using Aquatic Insects



32

$08

so1 $13

Lestidae
Veliidae  pycovel

Pleidae

Chironom

st Axis 1

Hydraeni $14
A

Bactidae

Ephemere

A Notonect
Haliplid

Oligoney

Hydromet

05 Libellui

ail 2 sdndudugaiuiegaedeyaduindounasuiat

dyunan1maaeg

1. W‘umm‘mmﬂwawmaqmjuuuaaﬁwﬁgﬁu 5 Uiy 26 394 lpedusy Hemiptera WUIUIWNA
mnﬁqmﬁa 9 19A 89891ARBUAU Coleoptera WU 7 219 8UAU Odonata WU 4 29 @IUSUAU Ephemeroptera
Wag Diptera WUBUAUAY 3 29A

2. Yadvamamihluusazgaiuiegisfogumgih aemdunsaibusisesth Yiinamesuds
azastunLasUSInae il suiuaesuslut Usinaeendnuarangluh wearleSaavaalui
firnuuanseiueghadifodndynatin (p<0.05) uiUSinaeenduunaeiidlunseendladansdunidlui

Tnanelufmaniueulaeenleduaziilidinnuuanatatuegedidedfynieadia (p>0.05)

v
a o I

3. HYafunmamimnamenuazeilluuvasinisssurafisosiunsudesinfisdaegluinasi
mmgwmmé&ﬁﬁaﬁuﬂizmwi?i 3094

6. euduiudseniaaiugiosns tadeamniminenisnmuanadl uazuuash wud uwash
29A Culicidae, Stratiomyidae, Hydrophilidae &g Coenagrionidae faruduiugiuUsinameans Saftazanoih

Visviug USinawesudwiuaeerisnuniuiisazaam)iul luuvauhisenaimsSeunasein

Water Quality Assessment in Wetlands at Kasetsart University, SDU Res. J. 5 (1): Jan - Jun 2012
Kamphaeng Saen Campus Using Aquatic Insects



33

dalauauug

1. msldadiTialunsianunsiaeuaun i ilanasdsusedinimmsvasulusseze1i (Long
term monitoring) VM lAveyanigneuaziiuganngy

2. M3fnwdaduamunimiimaiuail AsAnliATUAININASTIUITUANIIATIIAAMAI NN
1% a
ALALl

3. AnmsUszdiunuaminagluiv Ing deineasmans Imenaiiunaiay asiidauiney

Udegasgunaar imszanflansuaiviuleuluuvaniuiinaunnizdamansenudedadldinluwvasd uag

| e A

asinmseusnuiusliiluwanimseduiodedevosunaniuazddidindu ddusliiuniulms

fn1smdneen wildadsldansailunisiidamszilulaiusawnain Asidesesdlotislunisindnnseld

ussuaudslilidufiyrawrastin

LONEIIB9D4

NIUAIUANLATY. (2535). mzzm%s@”wymmwzﬁUﬁigmﬂZw& NFANN: ATUAIUANNATY NTENTITNIMENS
wmelulaBuazdunndey.

Armitage, P.D., Moss, D., Wright, F. J. & Furse, M.T. (1983). The performance of a new biological water
quality score system based on macroinvertebrates over a wide range of unpolluted running-water sites.
Water Research, 17(3), 333-347.

Barbour, M.T., Gerritsen, J., Snyder, B.D. & Stribling, J.B. (1999). Rapid Bioassessment Protocols for use in
Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates, and Fish. 2 EPA 841-B-99-
002. U.S. Envoronmental Protection Agency, Office of Water, Washington, D.C.

Boyd, C.E. & Tucker, C.S. (1998). Pond Aquaculture Water Quality Management. Kluwer Academic Publishers,
Massachusetts.

Dudgeon, D. (1999). Tropical Asian Streams Zoobenthos, Ecology and Conservation. Hong Kong University
Press, Hong Kong.

Jana, S., Pahari, P.R., Dutta, T. & Bhattacharya, T. (2009). Diversity and Community Structure of Aquatic Insects
in a Pond in Midnapore Town, West Bengal, India. Journal Environmental Biological, 30(2), 283-287.

Lenat, R.D. & Resh, V.H. (2001). Taxonomy and Stream Ecology-the benefits of Genus and Species-level
Identifications. Journal of the North American Benthological Society, 20(2), 287-298.

Merritt, R.W. & Cummins, K.W. (1978). An Introduction to the Aquatic Insects of North America. Kendall/
Hunt Publisching Copany, Lowa.

Ward, J.V. (1992). Aquatic Insect Eecology. Colorado State University. John Wiley and Sons, Inc. Fort Collins,
Colorado, USA.

SDU Res. J. 5 (1): Jan - Jun 2012 Water Quality Assessment in Wetlands at Kasetsart University,
Kamphaeng Saen Campus Using Aquatic Insects



34

Williams, D.D. & Feltmate, B.W. (1992). Aquatic Insects. CAB International. Wallingford. UK.
Yule, C.M. & Sen, Y.H. (2004). Freshwater Invertebrates of the Malaysian Region. Aura Productions Sdn. Bhd.

Selangor, Malaysia.

ALK

WINENINUNITIL BENTDU

Jasmdngnsinemansumindin auiviinermaniuazmaluladduandon
ANTAAUMEANSUALINGIAEAS UAINSITUNYATATENS INSUVARUNILE

email: pawan_k k@hotmail.com

U Fans12138 A3, SWATIL Wadlya

919159U52 AL RAUAIERILASINGIFENST UMNINYIGULNYATAERNT INYUYAATLNILEL
email: faastwp@ku.ac.th

A3, WASDU WINUA

919159U5¥TAULRAUAIERSLAZING AN UMNINYIEUNYATAENT INGUIAATLNIUEL

email: faastop@ku.ac.th

Water Quality Assessment in Wetlands at Kasetsart University, SDU Res. J. 5 (1): Jan - Jun 2012
Kamphaeng Saen Campus Using Aquatic Insects



