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Variations in abundance of fish larvae in Huai Jorakhe Mak
reservoir (small wetland)
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ABSTRACT: Variations in abundance of fish larvae in small wetland (Huai Jorakhe Mak Reservoir) in Buriram Province,
Thailand, were studied during July 2009 - June 2010. Samplings were conducted in 4 hydrological seasons in
12 stations within 3 zones (i.e. upstream, midstream and downstream). There were 15,870 larvae in 34 species and
18 families, which 14 species belong to Cyprinidae, and found throughout the study. The most three abundance
species respectively were Rasbora spilocerca, Trichopsis schalleri and Parachela oxygastroides. There was no statistical
difference of fish larvae species and abundance among the surveys (season * station). However, the species richness
and abundance peaked in the upstream station during the dry season. Meanwhile, the lowest in species richness and
abundance were observed in the midstream station during the transition of rainy to dry seasons and the downstream
station during the dry season, respectively. Cluster analysis of species and abundance composition, resulted in 5
major clusters. Ordination study showed 4 dominant groups of larvae according their presences of the surveys and
related to the water quality parameters and geomorphology characters during the surveys. Groups 1 and 2 were highly
correlated with water quality parameters in particular to chlorophyll a and ammonium ion. Meanwhile, groups 3 and
4 were correlated with geomorphology characters as water level and inflow rate.

Keywords: fish larvae, species richness, water quality and multi-variates analyses
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Figure 1

sampling stations.

Location of Huai Jorakhe Mak Reservoir in Buriram Province and map showing the

Table 1 Characteristics of the three studied zones of Huai Jorakhe Mak Reservoir, Buriram province.

Stations Area Details
1 up stream Inlet zone, where mostly covers with aquatic weeds
5 mid stream Central area with high depth, where aquatic weeds are spread alone the
littoral zone.
3 down stream Outlet zone to the irrigation areas, aquatic weeds cover along the littoral zone.
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Table 2 Patten and details of hydrological season in Huai Jorakhe Mak Reservoir, Buriram province.

Season Month

Details

Dry: D December - February

The water level at the lowest end storage, low water

temperature

Dry to Rainy: TR1 March - May

End of storage period at low water level, when rain starts

to precipitate, the water temperature is quite high.

Rainy: R June - August

The period of heavy precipitation, the water level starts to

rise and turbidity increase.

Rainy to Dry: TR2 September - November

End of the rainy season, highest in water volume and water

body is extremely expanded
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Table 3 Number of individual fish larvae species collected from each sampling station

Sampling sites”

Scientific Name Abbrev.

D2 D3 M4 M8 U9 U1I0 UMMl U12 Total
Family Cyprinidae
Amblypharyngodon chulabhornae AMCH - - - - 2 - 5 2 10 19
Cyclocheilichythys apogon CYAP - 2 - - - 1 - - - 3
Cyclocheilichthys armatus CYAR - - - - 3 2 - - - 5
Esomus metallicus ESME - - 23 - 47 1 320 26 66 483
Hampala dispar HADI 22 5 4 - 12 - 9 18 70
Henicorhynchus lobatus HELO - - - - 4 - - - - 4
Puntius ornatipinnis HEOR - - - - 1 - - - - 1
Osteochilus lini OSLI - - - 1 - - 3 - - 4
Parachela oxygastroides PAOX - - - - 7 41 1838 43 3 1,932
Rasbora borapetensis RABO 22 74 64 105 157 180 95 59 583 1,339
Rasbora rubodorsalis RARU - 16 - - " - 37 - 75 139
Rasbora spilocerca RASP 785 1870 91 871 265 276 118 24 929 5,229
Puntius brevis PUBR - - 1 3 2 6 7 - 6 25
Family Chaudhuriidae
Chaudhuria caudata CHCA 8 - 9 2 - 1 - - - 20

Family Channidae
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Table 3 Number of individual fish larvae species collected from each sampling station. (cont.)
Sampling sites”
Scientific Name Abbrev. >
D1 D2 D3 M4 M8 Ug U110 U11 U122 Total
Channa striata CHST - - 131 - - 1 - - - 132
Family Clupeidae
Clupeiththys aesarnensis CLAE - - 1 - 79 17 971 285 78 1,431
Family Gobiidae
Gobiopterus chuno GOCH - - - - 27 71 60 36 - 194
Family Cobitidae
Lepidocephalichthys furcatus ~ LEFU 2 - 1 2 - 5 - - - 10
Lepidocephalichthys hasselti  LEHA - 2 - - - - - - - 2
Family Synbranchidae
Monoterus albus MOAL - - - 2 - 2 - - - 4
Family Tetraodontidae
Monotrete conchichinensis MOCO - 1 - - - - 1 4 - 6
Family Nandidae
Nandus oxyrhynchus NAOX 11 2 2 5 3 12 - - 14 49
Pristolepis fasciata PRFA 2 - 7 2 8 - 1 - 20
Family Notopteridae
Notopterus notopterus NONO - - 5 - - 6 - - 1 12
Family Siluridae
Ompok bimaculatus OMBI - - - - - - - 1 - 1
Family Adrianichthyidae
Oryzias minutilus ORMI 18 21 - 11 101 - 264 46 195 656
Family Cichlidae
Oreochromis niloticus ORNI 1 - - - 4 1 - - - 6
Family Eleotridae
Oxyereotris mamorata OXMA - - - 1 - - - - - 1
Family Ambassidae
Parambassis siamensis PASI 86 134 " 47 220 239 241 195 25 1,198
Family Sundasalangidae
Sundasalanx mekongensis SUME 7 1 10 156 109 32 24 339
Family Osphronemidae
Trichopsis schalleri TRSC 295 - 230 304 255 646 129 35 496 2,390
Trichopodus trichopterus TRTR - - 1 - 1 - 2 - - 4
Trichopsis vittatus TRVI 3 2 4 5 5 1 - - 10 30
Family Belonidae
Xenentodon canciloides XECA 29 2 2 4 13 53 4 5 - 112

D = stations of down stream, M = stations of mid stream, U = stations of up stream

? Fish larvae not found in station M5-M7

Table 4 Results of ANOVA result to differences in spatial and temporal contributions of fish larvae abundance.

Source Df Sum Sq Mean Sq F value Pr(>F)
Season 3 1475119 491706 1.7751 0.1788
Site 8 2463914 307989 1.1119 0.3900
Residuals 24 6647968 276999
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Table 5 Results of ANOVA result to differences in spatial and temporal contributions of species richness.

Source Df Sum Sq Mean Sq F value Pr(>F)
Season 3 10.306 3.435 0.4646 0.7096
Site 8 54.556 6.819 0.9224 0.5157
Residuals 24 177.444 7.394
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Figure 2  Fish larvae relation on survey with abundance and species richness.
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(A) larvae species

Figure 4
during the study.

155

D12

TR2_10

TRI_12
0308
TR14 1R2 117R2 12

4 D9
a0 R12. R3 TR IHATRZ_Z

T8]1 TR
TR1'S'-£D1

= 11
R Thi 1

R11

D10TR1_8
TRI_10

“TRZ_9 TR1_9

(B) surveys

Results of the principle component analysis of (A) larvae species related to (B) surveys

Rainfall

(A) larvae species

Figure 5
in the study.

a o
AT

luuiigufneda¥edu g srafuindu
asiflunnsuliudAsuungainanntinlnaiuring
annsaradautunIaAwin il aians
Uanegendeilasuudadly agnslsfinim danly

(B) environmental variables

Results of the co-inertia analysis of (A) larvae species to (B) environmental variables found

%A Cyprinidae daulugjaziiiungulanaiunsm
U5usnen Auuaraanesiug b6 luunaatinis anvi
=< . 1 [~3 %/ U ] al o +%
nued 14 vizesranusnlaueted Binlddan
TunsAtlaziilunguinsuluinasindnsnizaangnn
Taeannzasineiialundleide (Welcomme et al.,
2006) Wlunaldauiranulansaeenlusesdidy



156

nguiauAae Heluwdaiauazdinin daudan
T A -
nguaundrAganuliunnguilainsn Tuoed
Osphronemidae #daLunguianfianduins
Tuunaenile wazdandauin dadudaiusiuim
aunsndiudaeduuazaanaiug i iduednem
Tuunasinile (Jutagate et al., 2003) ANWANFNG
PavriauazlinInaeslanfudeunnulunsay
qnd1997 uazngnIaaNnnae liiunanIun
wazdesaandAumNzanlunsayunatlan
Tudauusaratn (QUiniuazag, 2528) lutisiam
MmiuduiiaziduiFouudnninissesiusis
BINTHIANUNAIETDLABULIU (Ney,1996) 7in 13
UFnmuduinduisnuniaugananysniuay
ANVAINNANE89QNLAIN4e (ANuan, 2548)
Y o = o9 o = ]
ABAAABIALNITANHINHIATZIININ TINLLN
luani U9 De U12 Tudaanguissiac ezl
n - o .
PFuTiineeslandugeunainuanandly
an1Hdn3adwe) lunsfnwAisil (Figures 4 and
5) mazsge A daziiunaliacngngu
3 A Ql 43 A A 0% tdl A
VRIUNAITRDUNTANNINTY (WTaandeuile Ae
O N o
paalsflad 1o Winaw) Melidunaiiaaniann
naintuees wenlufandesy wazneanasa
FaflusseInnsreunastiaouie sznauiy
1Bunaueandiaunazans luiniANau (a6, 2530)
WANANURNIIANTUIDIUNATROUARS Taiily
A11guanTaslanizaals (Grenouillet and Pont,
2001) MnlWdardaseunguidaauduiusiu
o Y e
naasuudasgnuninty aziunguinunin’y
gHu InsanizasngEanisiunn Aslandagen
Tungui 1 waz 2 ANNI931ALIA Co-inertia T9ay
wiulddnladudeulunguildanlunjaziiuland
Heuidiannanuuasinlug Teieudiuganiu
azpaRunellauiuguazonglalunFousun
Tnenannzianlungu Cyprinidae (De Silva et al.,

LAWINEAT 39 : 147-158 (2554).

1985) luaniziilan dudaunguinlasnfduilan
Tupnaatile 1y dardeu darynseavzangu
lannisn 1uaed Osphronemidae @asinazifluyan
fuille azfinsuninszanaagiinnqndnma uay
Usnganuduiusiunaasundamisnianim
Paaunann Tnganiznislanunlasaesss iy
Y 4L X 44 4 oae x

UMiNIL (@dnaseiiedlianuaniazizunng
P T NAUNANTY) RAAAFBIALLNAINNSLTLAY
ayuasasauaaslarlunguiaiiuile azidu
Usnamnedanmu waziinisgniandeaduiuuie
Wunadsnsa (4gu, 2542) Aananlddndaidan
azanusuluEuuanlaiein aeanisdine
(2009) TAuana

= a o '

nsidreuineuAngngNaesladaeaulu

AT uananil Daga et al.

e ¥ Cow ¥ oda
2 arafivthuaznudngafutmin s asuuag

o % o ] =
seavtilusadndesndnaziimnugnguaedlan
Fusaunitoandifion anwan1sANEINT0AT
nngaNANLANANARluIT NI THa LAz AN
NYNLR9QNUATHEIURA TN AN IALAZLTR AU
2999910 UB AL FagasiduIn Teliengs
Penduaggnguuiansiuinlugasngey laun
1lanaans (NONO) 1anam (LEFU) Uanuuadnamtien
(PRFA) tlanau@ (NAOX) uaziailua (MOAL)

v A e F dy o ¥

dusu nqunenduaggngulununsduanaiui
Tudnsanaggusiedieadngnguds ldun danda
13N (AMCH) ESME danafaanaan (HELO)
ORMI uaz dautimues(OSLI) iflusi nguiends

| X Ao s o Y .o
aggngulununfugaAuTilugguisiazmeiiie
dgnanges 1un dandia (ORNI) danafesiln
WA (HEOR) PAOX CLAEWAY PASI tlusiu il
m?mmi@mmﬂ,mmmluﬂi%mum@mﬂﬂmfm
fa1 Ay mmmmmwumm”qmm@mmmvam@
Uanusazaia iemnudeiuresnisdszadluiig
uiUszinmanaAuinzuiaLan



KHON KAEN AGR. J. 39 : 147-158 (2011).

ANIBLAN

AUZEINUIDTDLATY TA.AT.NIUNBI ANINF
(Hu1Ananduquaesll) ns.aRas snlunig
A29I0UA (NVNANENRENMNA1IAIN) B1ANIEETEN
gas0 (Wunangndumalulatisruenaday)
ANNAT iR wazAmNN Fudaues (Nsndsvag)

iauaAzinaratiuayunvnide luassil
LANANTBN9BY

g1 34N, 2530. ArunwiAUANAwARTe9Le. AnzLTag
UMINLIFLNHATAIANT, NTINNC,
ANUA1 WAINAN. 2548, AINNAINTUALATNITUNS

nszanaesgnialugnafunndeuldntadnd

@QMQ&]@W‘U? 'mmuwuﬁﬂ?mmwwmmmmum
nuain NM’VW]‘FJ’]@EILHHEIW]’MW?, NINNNA.

GRIEN Fla. 2542. Fishery Resources and Management.
@NA19UsENaUNITaeU ARYITNY NN1ANENRE
INEAIAARS, NIAUNN.

mumwuuiﬂmﬂ LLﬂwLLNu‘l/]i“WEI’mﬁ‘ﬁiiN‘]]’W]LL@w
mmmfau 2550. ﬂu@mmmmﬁ‘wuwﬁmm NIENTN
%TWﬂWﬂ?ﬁ?ﬁ‘N‘H’WMLL@”@QLL'DﬂZQ‘r]N NIUNNWA.

afas Lﬁlufﬂjﬁj’mi 2546. ﬂﬂﬂﬂﬂu’]’ﬂﬁ’lﬂﬂﬂu U?H‘V]W 2.
AwAa 4niin, NN,

ANTENR LFNITEINT. 2548, @ﬂﬂmm@mf;l’a@uluﬂumﬂimﬂ
I1. 131 . 2. m‘l’N ]710, NIAUNN.

@‘]Jﬂllﬂ mnmuuw W AUE1TATN LL@"’ mm ‘Mum@
2528. mimm'ﬂﬂmqal@@uel,umaLﬂuu’]m@u’aummu
nestlszaarinan NINLITTH, NTAMNA,

AOAC. 1995. Official Method of the Association of Official
Analytical Chemists. Washington, D.C.

Brosse, S.,G.D. Grossman, S. Lek. 2007. Fish assemblage
patterns in the littoral zone of a European Reservoir.
Freshwater Biology 52: 448-458.

Chatfield, C. and A. J. Collins. 1980. Introduction to
Multivariate Analysis. London, UK:Chapman
and Hall.

Clesceri, Lenore S., A. E. Grenberg and A.D. Eaton. 1998.
Standard Methords for the Examination of Water and
Wastewater. American Public Health Association,
Washington DC.

157

Daga, V.S.,T.M.Gogola, P.V.,G. Baumgartner, D.
Baumgartner, P. A. Piana, E. A. Gubiani, and R. L.
Delariva.2009. Fish larvae assemblages in two
floodplain lakes with different degrees of connection
to theParana River, Brazil. Neotropical Ichthyology
7:429-438.

De Silva, S. S. 2001. Reservoir fisheries: Board strategies

S. S. De Silva.

Reservoir and culture-based fisheries: biology and

for enhancing yields. P. 7-15. In :

management. Australian Center for International
Agricultural Research, Canberra.

De Silva, S.S., J.S. Schut, and K . Kortmulder. 1985.
Reproductive biology of six Barbus species
indigenous to Sri Lanka. Env. Biol. Fishes. 12:201-218.

Dray, S., D. Chessel and J. Thioulouse. 2003. Co-inertia
analysis and the linking of ecological data tables.
Ecology 84:3078-3089.

Grenouillet, G. and D. Pont. 2001. Juvenile fishes in
macrophyte beds: influence of food resources,
habitat structure and body size. Journal of Fish
Biology 59:939-959.

Jutagate, T., S.S. De Silva., and N.S. Mattson. 2003. Yield,
growth and mortality rate of the Thai river sprat,
Clupeichthys aesarnensis, in Sirinthorn Reser-
voir, Thailand. Fisheries Management & Ecology
10:221-231.

Legendre, P., and L. Legendre, 1998. Numerical Ecology.
Elsevier, Amsterdam.

Lorenzen, K. 2008. Understanding and managing
enhancement fisheries systems. Reviews in Fisheries
Science 16:10-23.

MacAlister, C. and M. Mahaxay. 2009. Mapping wetlands
in the Lower Mekong Basin for wetland resource
and conservation management using Landsat ETM
images and field survey data. Journal of Environmental
Management 90:2130-2137.

Ney, J.J. 1996. Oligotrophication and its discontents:
effects of reduced nutrient loading on reservoir
fisheries. American Fisheries Society Symposium
16:285-295.

Okiyama, M. 1988. An Atlas of the Early Stage Fishes in
Japan. Tokai University Press, Japan.

R Development Core Team. 2009. R: A language and
environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria.



158

Ward, J.H. 1963. Hierarchical Grouping to optimize an
objective function. Journal of American Statistical
Association 58:236-244.

LAWINEAT 39 : 147-158 (2554).

Welcomme, R. L., K. O. Winemiller and I. G. Cowx. 2006.
Fish environmental guilds as a tool for assessment
of ecological condition of rivers. River Res. and
Appli. 22:377-396.



