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Relationship between freshwater snail diversity and environmental

factors in the reservoirs, Mueang district, Chiang Rai province
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ABSTRACT: This study aims to analyze relationship between freshwater snail diversity and envi-
ronmental factors in the reservoirs, Mueang district, Chiang Rai province. The study was carried out
in four sampling sites with two reservoirs (Huay Sak and Huay Eang) during August to December
2018. Ecological indices of freshwater snails (richness, evenness and diversity indices) and aquat-
ic environmental factors (pH, temperature, dissolved oxygen, total dissolved solid electrical con-
ductivity and salinity) were record and analyzed with canonical correspondence analysis (CCA).
A total of 399 freshwater snail individuals were classified into 2 families, 2 genera and 3 species,
namely Clea helena, Filopaludina martensi martensi, F. sumatrensis polygramma. All ecological
indices of freshwater snails in Huay Eang reservoir were higher than Huay Sak reservoir. In addi-
tion, pH based on CCA was the main factor affecting on freshwater snail diversity in all reservoirs.
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Received July 22, 2020

Accepted March 9, 2020

" pugdnanmaniuazmalulad iminendusaigdessis 57100

Faculty of Science and Technology, Chiang Rai Rajabhat University, Chiang Rai 57100
* Corresponding author: nsukung@gmail.com



1093

UnNU

mﬂm@mﬂu@mﬂim@w@mmummu
mnminwumymﬂm”l,ﬂ‘lw,t,umm ¥ wazens
AL mﬂm@@ﬂizn@umﬂwﬂﬁr:hmm uazvas
aash ZailpudAnyseszuuilnalaniudounil
resvinldenmns wasiluamnsuasdndindinen
a1 uazfis wananivesnatsaiiagnrinuniilv
87W17 11U VIDLUNAYT] VIREUATY URHANE LAY
MU ifmmmmmnummmuwwmmquq
\Asgna mmﬂwgnmmlﬂumugi PIRTNNN
anustafunaue axwuannvizetiesluagiuady
deuandanludinoniu Tededefauandoyaed
mmﬁmﬁu@i@mwwmwmwmmﬂﬂﬁm
i gumn ity Adulldeuas Bunneendiau
Razatatn nsn iy wazanudunsa — png
Nananasanirnnseetrades uazamisnli
dudads@anninild (@R uaz adassny,
2556; nignav, 2561)

faqiiuiinnsldansiaiinienisinems uag
nsdaesiidaasguiastiinliifanaismiai
WA :uuﬁmﬂLﬂﬁﬂml:ﬂmﬁﬂﬁﬁmm@ﬂizywifa
anuiiluetresdninendaagninunanitios
wnnzvet  uazdndiuvesnanaviufiotedn
annuandenilasuudadll  (@mF, 2555
A uaz T3l 2556) TNnnsiianian
fuiusanTutineaanansaueniea ndiiiutgagn
wazdnduitANd1Anyesifadtduandennise
veeld  inlfingiuiadadafeuandenninasie
MaundnszaeIeaae  (aignmi, 2561) i
TadadauanfaniiinnudrAysevendinen
NA Lymnaeidae UTIEUALEN WYY
dandnanauas § 2 Jade (Anudunsa-sneses
U UATANNNIZATY) antladeRaunndendly
ﬁﬁmiﬁpmﬁwm 5 1ladg 1@Lm AANTLAL
azanein AMNUNTA-AN9Te9ln A lnin

uAWNEAT 48 21fUf 5: 1092-1097 (2563)./doi:10.14456/kaj.2020.98.

qmmﬁﬁu@mfﬁ uazANNNIEdng iy (audng
WAZATUE, 2558) .

fm\'im‘ummﬂmm@g:ﬁﬁmmﬂ’mw ny 3
Anuavinedn aneles Swdadeee idng
Wumuuuanegaanis uunaanigiug
@mm LAY N@mmﬂi 1l muml,ﬂummuwmm
Fien uazenaALLneEeN m\‘i@wmulummmu
vy 9 MuaRatANY Sunelia Aminde W
Anmnizdeniu umsﬁumammﬂwﬂuwum@u y
gnafinifiaonguau Wuundsaimis uasiu
negarduresdndth drafiuindiaadniinnug
4,980,000 ALLM. Uav19LiLUNfiaelBeNEANg
3,178,000 au.y. duiluanaiumnnawslugign
lusnades Sandadease  (@nnumALa
FNLIAMREIATY, 2560; dminsumALNaiLaiaedn,
2560) atialafimu SnafLTdedn uazenafuLn
‘WJEIL@FNFNVLNNﬂ’]ﬁ‘lﬂﬂﬂj’]ﬂ')ﬁmﬁ@’mﬂi@’mﬂﬂﬁ
u;aﬁﬁﬁmLng@fé:ﬂ'ZqLLqmﬁfammmﬁﬁﬁm S
dunsAnmaTaiaaaiiunsiinmsianduiug
miuum@mmmqmﬂwmnummmmﬂm@m
Lmvﬂ%ﬂmme'au‘l,umqmummmn LATEN
Wuthdioeigen 81newles dandaidesse e
dufieyaiugin  uazniseuind  uaznisld
1seTemild luennan

28N15ANEN

SNALNTedn uazenafLTNtan @
anailies Aamdadesse aglusunaszidng
2175000 - 2219000 B9ANNNE WATATLML
71979 590000 - 605000 adARzIUaan (Figure

1)



KHON KAEN AGR. J. 48 (5): 1092-1097 (2020)./doi:10.14456/kaj.2020.98.

1094

Huay Sak reservoir

ot L ==
’ 7 sl s \ .
v 3 § 3
g \
) ¢ .
\ —~ = | _Huay Eang reservoir
I.. "\ . ml > :
{ - \ *’
',l_\-‘__“ L \I :
-ty |
l'. - ) I/-‘
Y L o o
Spaa }
bl Ve e oy 6

Figure 1 Location of Huay Sak and Huay Eang reservoirs (Geo-Informatics and Space Technolo-
gy Development Agency, 2011; QGIS Development Team, 2018)
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Figure 2 The freshwater snail collected from sampling sites: Filopaludina sumatrensis polygram-

ma (A); F. martensi martensi (B); and Clea helena (C)

Table 1 Species and number of freshwater snail collected in in Huay Sak and Huay Eang reservoir

Reservoir Species Sampling sites  Number of individual
1 9
Huay Sak Clea helena
2 "
1 8
Filopaludina sumatrensis polygramma
2 9
1 32
Huay Eang  Filopaludina martensi martensi
2 193
1 125
Clea helena
2 12
Total 399
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Figure 3 CCA between freshwater snails and aquatic environmental factors in Huay Sak (A) and

Huay Eang (B) reservoirs (uat is first sample point and ua2 is second sample point)



1097

a9
miﬁmzmmmumnumwmmﬂ{ﬁm”Ly
g9 Snaiiies Aandaideame wuvei
AnTianNe 2 29 2 ana 3 1ia 1Aun Filopaludina
sumatrensis polygramma, F. martensi martensi
WAz Clea helena THaAVaENNLNINTAR Ao 1A
F. martensi martensi WazANATRANNNINTHA
ANFILAINVAINVANENINTININ WAL ANATL
nnanszanefaiiAngagananaiutindineiaes qai
1 Wanani nan1sATsiandunusalulinea
wudnauldunga — Ang ﬁmﬁgﬁuﬁuﬁrﬁi@mi
Assagrasmaaynatialugruiuiniedn  uay

BNALTNTIBEININTGA

LANANSA9DY

NINAILANNANE. 2560. nafndsznmtinEaR.
me“sﬂ'ﬂg‘@: http://www.pcd.go.th/info_
serv. AuLia 10 nangIAK 2561.

fAaa1  eadsnEaul. 2557. mimmm@mmuwmﬁ
Wldematuazantinan 1nnaszinly
WNINENREAALUINT  INBNIANTLINEI
auNdund  duneles  damdnumstg.
AneENUSLEY N INE A AR TNUNLTTUTIR
wIneagAatng, upsLlgu.

a1 A Aoy oy waztianieng m”l,w‘lli@mqﬁ 2556.
mﬁwmﬂmum@mmﬂmm@w@n@wm‘wm
Aululhavdusauaziinenauuds  grenu
WNTIRTNTUNG.  219@NTINENANARTLAY
walulag unanenduguaenil 18: 60-

74,

3N Inee. 2561, AAMNUANNTIALATNITNGE
ereavaeinanluud i Seudn
WITUATATAYBLN. FAIFINENANARTUAL
winlulatl 26: 604-618.

nana s9INAUANRTTY, aanatl assnaicyana, gimil

wginulos uazsFain Aangad. 2552,
nasufilavzaussimidoyuiuiiinide
iasanauineiimianisuguludnaiu
untinaasdalaaafitniauayysninisis.
NINTALTENI, NPIMNEL.
dninsumALasanesanu. 2560. dsriianuilu
NEALTReReN. unasdiaga: hitp:/mww.,

uAWNEAT 48 21fUf 5: 1092-1097 (2563)./doi:10.14456/kaj.2020.98.

doilan.go. th/?View=basedata. ﬁuLﬁl'ﬂ 10
NINYHIAN 2561.

drdneumaunasiuatiedn. 2560, UszdRAdm
Wunnanafutidiaedn. undsdeya: nitp://
www.huaisak.go.th. Aiia 10 nIngIAN
2561.

Ang yryano, BAwnn azeedius, gls weiid was
81ns  Adnaufia. 2552, nnsisuiliumg
ﬁmmwmma‘muﬂumm"m“ﬁumimﬂh
EﬁMQW‘L&‘W@\mﬂuﬂNLﬂ‘].l‘L&’]‘LINW?"’ FINIM
mm nIuTalIEnIu, NN,

mJPTﬂm g, umwm FIFTIH UALaNTTR i‘\‘m
ATl 2558. m’]muwuﬁmmﬂmmwm
uslsznisuazaangnguaesdndlal
nezgndunasainalug) e
Taurngu AInANaUAT. UAWNEAT 43

(et 1): 595-602.

HOBNNG, 2555, THALAZNNIUNINIZANETEN
vasihanluudinhdnpausns. §1inade
CuariALNUsTaeinAn, assai.

RANNA  uAzRIN9I0 qUNIARTA.  2556.
AN LAZANVAINUANYRERT
wihauluuiihdneeuan. nesiduuay
WRLNIINNZIALIARSUNAR, Ngamne.

Brandt, R. A. M. 1974. The non-marine aquatic Mol-
lusca of Thailand. Arch. Moll. 105: 1-143.

Wang, Y.C., R.C.Y. Ho, C.C. Feng, J. Namsanor,
and P. Sithithaworn. 2015. An ecological
study of Bithynia snails, the first intermedi-
ate host of Opisthorchis viverrini in north-
east Thailand. Acta Tropic. 141: 244-252.

Geo-Informatics and Space Technology Develop-
ment Agency. 2011. LO5_AdminBound-
ary_Amphoe_2011_50k_FDGS_beta.
Geo-Informatics and Space Technology
Development Agency, Bangkok.

QGIS Development Team. 2018. QGIS Geographic
Information System. Available: http://qgis.
osgeo.org. Accessed Aug. 12, 2018.

R Development Core Team. 2010. R: A Language
and Environment for Statistical Comput-
ing. R Foundation for Statistical Comput-
ing, Vienna.



