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Use of aquatic insects as bioindicators of water quality in tributaries
of Nong Leng Sai Wetland, Phayao province
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ABSTRACT: The purposes of this research concerned about aquatic insect diversity and its application as a
bioindicator to monitor water quality in tributaries of Nong Leng Sai Wetland. 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 December 2015. Results indicated that 2,495
aquatic insects from 18 families in 6 orders were identified. The most abundant family of aquatic insects found
during the year was Corixidae in the Hemiptera order and ASPT value is between 4.0 to 6.7. Using aquatic insects as
bioindicators, it can be concluded that all sampling sites were shown to standard for surface water quality CLASS 2,
depending on land use and human activities. From the correlation analysis, biological indices were related to some
physico-chemical properties of water quality. Diversity index were related to some parameters such as orthophosphate
(PO 43') and water temperature (P<0.05).

Keywords: Aquatic insect, Water quality, Bioindicator

T @13 TINNTUTZ ANUSINHRTANARTLATNINENNTEITNTNR YN ANENAENIEN 81Natlied SanTangien 56000
Division of Fishery, Faculty of Agriculture and Natural Resources, University of Phayao, Phayao Province,
56000

* Corresponding author: kanyanat_s@hotmail.com



654
unun

LLum{iﬁﬁmwzﬁﬁﬁty“lum\ﬂ‘,sﬁmmi uaziilu
’ﬂ’m%‘ﬁﬁ‘iu‘ﬁ’]aﬂl’ﬂ\‘lﬁ/mf}rﬁﬁﬁLﬂ‘t&ﬂ@:ﬂ&idﬂ/ﬂ?‘(l:ﬂﬂ
LATTWNE WA NTLNAINATANLAY
AnenendanTNENI9Ualda1uns (Hellawell, 1986)
nsl439iT3m 19y wuaaidudausdamnimi
ufinemasnandieanna L‘f‘i@amﬂmﬁﬂﬂglu?{uﬁ
agnnzduuniaFnniiuazinlnadivieds
LaER AN AT AN A R
THunnaneiu dafioannuandannlaey Inssains
mﬂqmﬁﬂi:ﬂﬂmmnfgjuLLm\iﬁﬂﬁ%Lﬂ?{ﬂumw
(Abel, 1989) mﬂm:ﬁmagﬁuﬁme?q'fau?imm
Luaainlusze Ll ndimun saufun AN L5
ANNLANANSTBSA D URRE HAN ST N LA 1R
(Lanetetal., 1980) %n%@ﬁigﬁm?ﬁmﬁmqum‘ﬁm
wandszann 1T inlfifiuaasuansinee sl
WA A 0 LAINN 1UT 2919 AN T AN A 19y
(Rosenberg and Resh, 1993) LLNmﬁ’mﬂﬁ’mﬂ%
IuQﬁuMiqqm@uwﬂqmaﬂﬂw (Biological momtormg)
PRILMAI NI LIULALTTATRIL N AN
@mmuﬁﬁmwm@@mmwamm@@mﬂummm
£ flesanndasuinfuasnetauedsiatiadeni
FannuaznEnnLAnAiulugn LA N
wansnai daiulasaaiadennaesdndutinfuas
fmma‘ﬂ%ﬂuﬁqu’q%ﬂmmwmmLma\ﬂﬁﬁ Tae
Average score per taxa (ASPT) mmmhm@
ﬂi‘vmuﬂmmwuwml,mmm faanansni et
ANUVAINUANETASANAITARLE LazaNNAID
tArazuuudenansllwrauimeuiuninsgiu
@mmwﬁﬂmmm{iﬁﬁﬁmﬁ@ﬂiaﬁu@mmw{iﬁ
14 farhufinuasdnuauaeautainluumaainuihs
Aethunlduenuamurespuninauadente
LraatnuldAnanadanianiannuasLal
(Steedman, 1994) litaaanndmsuinauihiaadaan
flandtianng Uszandl idaonnzetfuil waziinng
IrAeuEne LB URSRR LaviANNdzAINNTN
ma‘mm@@@uammwﬁﬁmqmﬂmwLmzvmmﬁ

LNULNEAT 45 (4) : 653-662 (2560).

ININENNIMIINEB LN NN LAEN AT
PRIl REREV R TlZe ma‘mq@mmmmwﬁﬁmq
FININ AINNTDUBNTINTLALAINNIULINTBINNT
Wasuulasieaniozuafinluunasinlduas
anunanusziiununuvaain i nenmadn
@mmwfmmqmﬂmwm:mﬁ
uu@\uﬁ\‘mmﬂLﬂuﬁuﬁﬁmﬁﬁﬁﬁﬁﬁmi:ﬁumﬁ
Titufnlszanns 6,700 13 fuguinfinvesdning
ﬁimmzﬁﬂ%uwum uaaLlszas uvaahaALLe
nseanLsEln Larnsinems ﬁ@f«gﬁu@mmwﬁﬂu
miadmaadennsuaaiinsannsldisslam
ANNANTTHF) Tagsuiiinnay wasldsy
m@mzwumnmwm@ﬂﬁu?{LL@:@"qﬁqm@wum
N9 F9A e TG TR TLLAZIN
28LRUAIGUUBILRINTID Lmeﬁﬁgﬂﬁmﬂ%
UsziluNansTny ﬁﬂmu@mmwﬁm@mmﬁm
LATHYINTN0ENINH19919 TN aALFathetinng
Wanuraul A wisnisuansgiu eldlunis
ﬂmﬁu@mmwﬁﬁ ?aié’%umﬁmmmmgmmn
1SO ANNIAMUNTZLL AT Imﬁﬁuﬁmmnma

aa = o 1 = ' %:l
EDCLURREA TN LL@ZVLNL@W’KL@’WZ’NLWEI\?LLN‘H’]

v
]

wiseiuAlaiuiivile Widsnnsildsunauaula
Wluaengunn (Van Dam, Mertens and Sinkeldam,
1994) ¢ @Wﬂﬂﬁﬂr 2553) TaAnTaseaiagutuaes
memwumumuummewnaummmmmﬂ
NuRuazdrdassaumiendmmenuuaait 7
Fud 29 29 3,511 §a amddEilieAnmnag
Lﬂ?ﬁlﬂuLLﬂ@wm@mmwﬁwﬁqmi"qm@fanﬁuﬁim
I%meﬁqLﬂuﬁqﬂq%@mmwﬁﬂuﬁqﬁqﬂmmﬂm
NUBILAININE Lﬁmﬂu%w@ﬁmmmmmmu
@mmwmaﬁﬁ n13LEuIsARNIg lungldUse Taml
waznseuinduvaminsiell

F8nNsANMN

1. msiusansandaya
nstpailifunsdnemaanamanuaneses

waa9tn memiﬂa:ﬂmmﬂ%’ﬁmﬂuﬁw’q%mq

%qmwiuma‘ﬁmmmmw@u@mmwﬁﬂuzﬁﬁﬁfm



KHON KAEN AGR. J. 45 (4) : 653-662 (2017).

Q1112 9UUBLAINTEY TABRINTANHITLINING
IARUNNTIANDLABUSUINAN W.A. 2558 LAL
Fnat1aNadhau 6 A%q TaeidnsaaAaamann
umwmumq‘fm {19 7 @07 (Table 1)

2. mslﬁuﬁ’qasi'mmmﬁmazqmmwﬁy'\

MafLetaLLan VAN (Qualitative
method) ieAN AN NN E TR
Immizg'mLﬁuu?mmﬁmﬁﬁqu (Riparian
vegetation) Tuﬁuﬁﬁnmﬁﬁmumlum@:@mLﬁ‘u
fireting 41uan 3 40 wreaundnazlinuinaings
Tudlluusiazaniiusaaene Ineldaas (Spoon net)
LﬁlfaLﬁ'uﬁq@fjw,mmﬁﬂﬁmauﬂqmmnﬁ'z@m AN
Phuindatnaifiuanmldadluna Lenie e
flaideenisann nldldluaaafiugied el
Laanasas 70% L‘ﬁlfﬂﬁﬂﬂ@o’]LLuﬂﬁﬁﬂIuﬁﬂdﬂﬁﬁa
1 AUNAANLUEAN] NegsauT wnaan wafau
Vl\iﬂ’]ElﬂWW@mﬂ‘LIﬁ]'J@EINLL@ ANBOUEA] i
Rt

fnnsAneannaninialy douedesin
@mmwﬁmmﬂﬁquﬂﬁ'ﬁ@ YS! §u 556 MPS (USA)
1#un Bunneaniiauazanatn n19xinluin
qmuqﬁmmﬁﬂ AutdunsaLuag Usunm
yesudaranuanazaelutin uazAuAYN gy
AonTLlsanaafiudae Secchi disc AMntiaatidin
faya dususednain g lumdinmziEun
81581919 FALFeEN N AED T LA
Taeldnszuanifiusin Wutnfissdufianin (@nann
aquﬂixmm 30 WIUALNAT) HIN1TNTadluNA
auulngl4mAn909LFTNIUIINBIMTTUIALENLAL
N3rANENIRabekANTia GF/F (Whatman) 1N
AutnaauIn 25 Haduns ldlunasanaian
20 10 faRAns fatefinsadl Fazgnud1ilu
duds wdardindunnainszsmiaaiiludes

Ufjimnng ediasziiunnuuentaniien Tulaes

T eaflanedwn MNFTIATIZTIR (APHA
etal., 2012) uazARalINAR 18 MNATALATIEHTDY
(Strickland and Parsons, 1972)

655

3. MSAAIIUUNAIDLNIUNAIUN
ma‘ﬁmmﬂLLumﬁﬁmﬂlﬁ’fﬂz’i@m@wﬁﬂﬁ nel
ﬁmmnLLm\‘iﬁﬁﬁﬂwngﬂéwa@n (Morphos-
pecies) wiaunuagaaaiu (Identify) n394
nanwniresusatiiaznguluszauaed (Family)
Tnaldgianisdnanuunaiinaes (McCafferty,
1989) (Dudgeon, 1999) Yule and Sen (2004)

4. MSATIERDRYS
ﬁﬁﬁ’@ﬁﬂameﬁﬁﬁwumﬁﬂmmﬁfﬂﬁmm

WANNUAE (Shannon-Wiener's Index; H) ﬁ\‘l@;mﬁ

(1) ftinnsn3¥ans (Shannon-Wiener's Evenness

o

Index; E) ﬁ\‘iqmﬁ (2) FeEtlAaNNNINT A (Margalef

D

's index; R) A4gm3N (3) WAL A1 ASPT (Average
Score Per Taxon) A4gmsh (4)

U

H = —Zp‘ (NP) oo (1)
Lfi'ﬂ P = n/N

E = H/InS . (2)

R = (S-1)/IN(N)eeeeriiiieiiieen. (3)

ASPT = BMWP/ATUIUNA........... (4)
e P, e dadouponumnuduresaiiad i lu
AniiTy

n AB ANUIUAIVDITRATN i
N A8 mmqufﬁmquﬁqﬁwummmnﬂmﬁmﬁ
wuluannliiu

S AB AUIUTRATINNA

o 1 Ao \ = \

Asine] Adwinldluusazanitluazusiaz
\ P o o \ =
doanauBauiaunu luglfeusy Aedn uay
douidaaiuuninsgiu dinsnzdeyancu
w1/9139% NeFRLUAMNLANANNTRIARAY Taeld
F-test (One-way ANOVA) i5auiiguAlafeeas
LHANUNTBILAAZT 290 a AT NN lnsd U
Duncan’s mu|t|p|e range test LAZUNANNANAUS
a‘mmummmmmmmwm IneA5a84 Pearson

correlation mmummlﬂ]‘ﬂmu 95% (p<0.05)



656

LNULNEAT 45 (4) : 653-662 (2560).

Table 1 Characteristic indicating station areas of aquatic insects survey in tributaries of Nong Leng Sai Wetland

Station Description of Study Area

T1:Ing River  The area is a source of water that flows to Phayao Lake, it's an agriculture area. The
sampling area is scattered with weeds and Giant Sensitive Plants (Mimosa pigra). The
river bed is clay.

T2: Mae Chai  The area is wide open. The quantity of water depends on the outflow of Nong Leng Sai.
The sampling point on the river bank has water hyacinth and little of leaves and twigs. The
river bed is sandy clay.

T3: San The area has recently been dredging. There are agriculture and animal farms. The river

Kwang bed is clay.

T4: San Sa The area is make used for animal farm. The community location around sampling point

Lee has a lot of water plants such as morning glory and water minis for example. The river bed
is clay.

T5: Pa Fack The area is agricultural. There are sparse of water plants for example duck weed, water
minis. The water bed is clay.

T6: San Kam  The are is still water. There are lots of leave litters, surrounded by big trees. The water

Phaeng bed is clay with little of sand.

T7: Dong In The area is agricultural. The sampling area has lots of Giant Sensitive Plants (Mimosa

Ta pigra). The river bed is clay.

Figure 1 Map indicating station areas of aquatic insects survey in tributaries of Nong Leng Sai Wetland
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Figure 2 Order and family of aquatic insects in the tributaries of Nong Leng Sai Wetland
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Table 2 The amount (percentage) of aquatic insects in the tributaries of Nong Leng Sai Wetland

The amount of aquatic insects in each station

Order Mean+SD
T1 T2 T3 T4 T5 T6 T7
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Figure 3 Percentage of aquatic insects indicated water quality in the tributaries of Nong Leng Sai Wetland
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CHOML=Coleoptera, Hemiptera, Odonata, Megaloptera, Lepidoptera

ASPT (Average Score Per Taxon) Lﬂuﬁh‘ﬁlsﬁ
Tum‘?ﬂmﬁu@mmwﬁﬁ IneiirAn BMWP Score
W849 B9 BMWP Score (Biological
Monitoring Working Party Score) 1#5unns5usas
NINTFIUAN ISO Fainnswanszuuazuw Tne

aa =X o [l = ' 5; A
Afadaierriuledladianizianzaaieaualtinuse

v !
A A

Nunlanunuilawaslasuanuanlaiuagnannn
Tuns@nEnAfatinudn ASPT luatingnanaednui

ﬁuﬁwumLﬁqm’mﬁﬁmgiwdw 4.0-6.7 1ile
NAGELNEDANLIN ASPT 1RAgT8LNAInlY
nvinananesiuiiganiimieadmeglaidanna
LmnﬁmﬁumuLﬁ@uLmeuﬁuﬁ@ﬂ'Nﬁﬂﬂzﬁﬁﬁaal
(P> 0.05) TneagLlaziiulddn aunmiinludi
mmmmﬁuﬁimﬁwumLﬁqmwﬁm@glu@mmw
Ununans deaanndesiueuidaves snfna
(2555) ﬁﬁﬂmmﬂ%ﬁuumﬁﬂLﬂuﬁmﬁéﬁmmmw



660

PR vatn I AT v AN deneena
uunasinlnauasianssunsldlslemlngson
Lﬂuﬁﬁ%qmmmzmwmmm WA ASTP HAN
TWING 5.75-6.8 WATABAARBINLIUIAL LD
ANRET WaTAMY (2552) TAAN®INTZansFfaes
LA LT TNaN Fsdadenane wudngien
ASPT 8tj3y1919 4-6.95 IagdlANNNNTGN 4 AR
mefiﬁﬁuﬁ@mmwﬁﬁ (301 WATANLY, 2558)
z%wi”uﬂ?mmfafaﬂ%Lwﬁ'mmﬂﬁﬁﬁﬁhfagjiwdw
1.08-12.29 faanFu/Ans A ALY AL

LNULNEAT 45 (4) : 653-662 (2560).

4.805+2.364 Nadnin/ans lnanuiFunnieandiau
@mwé’iﬁﬂdﬁl,ﬂmsﬁ@mmwﬁﬂﬁmmmum’ﬂma‘
2933R 89 AT (3 NAANTU/ANT) WAZLNDUT
mmﬁmmfmmei’iﬂﬁaauﬂ@zmm 2 (6 Haansw/
a09) luanilii T2, 74 uag T1 Gadlugndnsiiogio
ALNTUTLAR N LY lesmnndasnandandnn
Bannahdunulurueadmmuitiinndes A
"Lﬁi"u{iw%ﬁﬂ@iaﬂmnﬁ@mmm'w] Tnenamziiia
NGNS

Table 3 Water quality and diversity index in the tributaries of Nong Leng Sai Wetland

Water quality parameter Range (min-max) Mean + SD Standard level
Temperature 21.95-34.9 2878 + 556 Natural
DO (mg/l) 1.08-12.29 4805 + 2.364 6.0
Conductivity (ms/cm) 0.05-0.28 0.16 += 0.06

TDS (g/) 0.03-0.16 01 £ 0.03

Salinity (ppt) 0.01-0.14 0.07 + 0.03

pH 7.07-9.97 8.17 £ 0.59 5.0-9.0
Depth (cm) 5-200 97.64 =+ 54.69

Transparency (cm) 1-42 2183 + 1265 30-60
Nitrite (mg/l) 0-0.44 0.044 + 0.097

Nitrate (mg/1) 0-0.63 0.071 = 0.115 5.0
Ammonia (mg/l) 0.17-5.44 123 + 127 0.5
Orthophosphate (mg/l) 0.02-7.78 1686 + 2017 0.6

NIANEANANAUTIENINAMNNAIN AT
mqumwmmmeﬁﬁﬁu@mmwﬁﬁmqmﬂmw
WATTGLAR WLIN qmmﬁﬁﬁ uazaailanagina
ﬁmmﬁuﬁuﬁrﬁun@'mmmﬁﬂ (P<0.05) Tag
@mmﬁmmﬁwﬁmmﬁuﬁuﬂmumﬁuﬁimﬁmm
LUAI uAZ BMWP TuneadpedeflidadnAny
(P<0.05) AnuSaeas 36.3 WAy 32.8 LavdIu
1B3unueeslanednianuduiusresainag
winanlun1sadfed19lidadnAny (P<0.05)
AnlluFesas 31.9 (Table 4) Fasanadaqiunig
Aneae9 ANeqisd (2553) ‘ﬁlﬁﬂm‘iﬂ@m%’ﬁmmu
meﬁﬁﬁuﬁﬁuﬁmumLﬁqmmﬁwudwmqwmn
mwmﬁqmwmmmeﬁwﬁmwﬁuﬁuﬁﬁum

@mugﬁmmﬁﬁ HUNNTBIANA LTNEUBBNTIAU
ﬁ@xmmg’luﬁﬁ WAZN9ANENTR ftyeynig uas
ADIZ (2556) AANHIAINMAINMANETRILNAIN
Tuusiinde Feftumesdmeeduduisesusivh
BN wudﬁmqwmnummmﬁqmwmmLLumﬁwﬁ
mmmu‘wuﬁﬂu mmnmmm wazilTua
aaslavaamn mm@’mLLm\immmmmmwm\a
AfluaTN N IR AN TIaNzas FeTuns
wazuulaeesduauaANd lunImy Anmns
NNEFIUINGT N1BAININEIVTIN FNTTHAY
a3t T LA T anmnLATiiean N

nenwiiludasninuesdadlunguil



KHON KAEN AGR. J. 45 (4) : 653-662 (2017).

661

Table 4 Correlation between biodiversity of aquatic insect and physicochemical water quality parameters in

tributaries of Nong Leng Sai Wetland

Parameter Taxa BMWP ASPT Diversity Index (H) ~ Evenness Index (E)
Taxa 1 0.946** 0.033 0.448** -0.180
BMWP 0.946** 1 0.341* 0.477** -0.122
Diversity Index (H) 0.448** 0.477** 0.175 1 0.699*
Richness Index (R) 0.796** 0.748** 0.032 0.608** 0.100
Water temperature -0.363* -0.328* -0.060 -0.003 0.129
Orthophosphate -0.192 -0.225 -0.146 0.274 0.319*
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