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Naturally fish migrate to spawn, feed and seek suitable environment for the
different steps of their lives. As a result of man-made obstruction which block the water way,
effect the fish migration and reduce the number and species of fish in the water. In the past,
local people in Thailand used folk wisdom to solve these problem. Presently the widely
used technique is the fish ladder or fish way. There are 7 fish ladders in Thailand, but only 3
of those, namely Kaunpayoua fish ladder, Nnonghan fish ladder and Pakmun fish ladder

are in use and also investigated in this study

From this study, the numbers of species of fish in 3 areas were able to pass
the fish ladder are 25 (51.22%), 24(57%) and 63(47%) consecutively. Folk wisdom,
advantages and disadvantages of fish ladder were taken in to consideration in building 4
models, which are Water mill model, Water gate model, Ra-had model and Elevator model.
After the experiment the efficiency of 4 models are 3.00%, 22.38%, 9.37% and 11.70% as
follow consecutively. From this study it was found that the population density of fish do not
effect the efficiency of the Water mill model but effects the Water gate mode! , Ra-had
model and Elevator model. Also the sex of fish do not effect the efficiency of 4 models.
Water mill mode! and Elevator model are suitable for Pelagic fish and Dermosal fish, Ra-had

model is suitable for only Pelagic fish and Water gate model is suitable for all types of.
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1. hemNBRasuRatAe lawn

1.1

1.2
1.3

1.4

a3 (freshwater fish) Lﬂuﬂm?\'mﬁﬂ@ghﬁﬁﬁiﬂﬁm’mtﬁu Fannausn
@@mﬂuﬂmﬁ'mﬁﬂ@fgmmmﬁﬂuﬁﬁﬁnmmﬁﬂumm (heophilic fish) i3a
ﬂmﬁmﬁﬂ@%ﬂuﬁﬁﬁa (limnophilic fish)

Uameia (marine fish) utdanftendeluimsiarisatn it aanaiy

1angasin ( migratory fish 3@ diadromous fish)fhilanfitinnsananiaaany
fnprzidnatn AR LAY

Uantnnses (blackish-water fish) Lﬂuﬂmﬁmﬁﬂ@gluﬁqﬁﬁmmﬁuﬂazmm

15 gauluiuaudon

2. WUINANHMSTRIMAINatanAe i

1.5

1.6
1.7
1.8
1.9

Uarfiandeatinudiasiin (dermersal fish) Wuilanfiendaegmuviifuues
LUAQIN
Uanfiandeag ludauiilui (pelagic fish)

a o/ |dl a ) % = 5 L
ﬂm‘wmﬂﬂ@gmmmmmmlumm@n {oceanic fish)
anfandustlutFanmnels (inshore fish)

¥

UarfianAaed luanindu wnss (intertidal fish)

110 dafendeatTuiFunilennis (coral-reef fish)
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TnaddngiszasAnatuuntilag  Mckeown (1984 ) 1l 3 wuusasiupe

1. nsaneviiesnald  (spawning migration ) BNAETN ANTHUNIIANLREIRAE

visaunasAulUgunasnnsle

2. nranewienne  ( feeding migration) HunSAUNIGNaMINY IagiAuNIg

ABNANLNEIN LY ViIaLNAIRAtLNE NI AL

3. nMsangwinaiumNggnIa ( seasonal migration) lunisanewénefiuienisd

ANTNLIARANRMNIZANNGT WunsuaLnuia llfafiaundn  (overwintering migration)

3

—p Spawning<

!

Spawning migration Spawning Feeding

migration migration

’——> Feeding migration +

Overwintering > Feeding

seasonal

migration

b

2.1 nnsanendgfuaestan ( Mckeown , 1984)
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2 fladennadinueil (chemical factor) MALA AIIMLAN (salinity) wazUBuntuine
aandlauluin (dissolved oxygen)

3. flajen1efunIen N (physical factor) tiwn gl unmuuas nszuatin
waz ANNTINTEa N (conductivity)
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1. naEuneszantuLazlszanngnia (local and seasonal movement)
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3. Msanandefuiiuiasy (true migration) MHNERNITAUNIUNOUITULAZEIA
Wug annnsoutieuemniudnuosssinalisei
, o = a . ,
3.1 Diadromous fish Aalafsinisanamaunisllunseuinmeia uaz U

3 A ' o)
WA wieaanii

3.1.1  Anadromous fish Aaavilddandauluaufiueslu
nzausiag anandrduiuiiasienisuaniuganela i Usievqunn  (Hilsa tol) tan
ihnnau uaztlanutaneu

3.1.2 Catadromous fish Aa Uanfildaandauluainifineslu
wanussasenendgnziaianisnaniugandld wiv - daguun (Anguila australis)

waztanlvasindn (Anguila anguila)



3.1.3  Amphidromous fish Aatdannanawllunszuinemeia
?J’ = ] 92 lal :,/ I 1 dl o & ] 1 a 1 dl =
waztan wintsenewdnatutiulildne linaniugongld wiasifaaniyludomileasdn
NI Lulay (Oxyleotris marmoratus)
. a ldld 9 Q‘ o o/
3.2 Potamodromous fish ﬂ@ﬁl@ﬂwmﬂ’]?@Wﬂwm’]Hmm’]ﬂm@Wﬁ:ﬂgﬂu
Pamitii
i " Al Y a0 o |
3.3 Oceanodromous fish ﬂ@ﬂmmums@wwmﬁmumnm@qu@aﬂu

Nzt (317 2.2)

Adult Juvenile
Feedin Nusery area
9 S ry
area - )
A Il Spawner ' Drift of eggs orflarva
_‘\ / ___________________
Spawning site Feeding

area

Spring spawner

L‘::‘."

d
N

Winter area Winter area

Recruitment into adult population

dl a dld 9/ al o o 1 ] :I/
91 2.2 QQ’Q?ﬂW?’BWE}W‘I}@\T?J@W‘H%@WNﬂ’?ﬁ"ﬂ‘WEIWEI’TEIﬂu""l"lﬂﬁL@WW%@%IMW:?L@WHN%

( Mckeown , 1984)
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MuFaln AuvviaulEin %lqL%uuf;ma@ﬂ?n‘ﬁ@uﬂuqﬂaiamﬁi@m@@wawlﬂﬁuﬁﬁLﬁmw
l9a91/an Silver salmon waz Steelhead Rainbow trout Inufiade Feazanemifiuniseanann
pzauliin donsldfidnaneuniad Tudoadou fusney — Suian semnil uanifegn
ﬂm‘im%mwﬂuﬂmf?ﬂiu ﬁ%dwﬁﬁnﬁumlﬂmﬂummLLﬂ%Wn dedulaifhualndude
sl neiFuranaanefileaclddnlilinisaieiuladanlay whamatiandu duiledi
n9ANINLI a1 Salmon uaz 1a1 Steelhead Rainbow trout @1sngavAuneuiile

UanTaudeuwsiarsn teeall (Shapovalov and Taft , 1954)

f15199 2.1 A1U9UUA1 Salmon WAE Steelhead Rainbow trout NIAINFELAUNNG
' o P a
frutule darlaulauwiniansn (Waddle Creek)

gl King salmon Silver salmon Steelhead Rainbow trout
1938 6,051 7,370 12,995
1939 3,424 8,629 14,476
1940 14,619 11,073 18,308
1941 21,011 13,694 17,356
1942 10,612 156,037 25,032
1943 72,64 13,030 23,445
1944 13,966 18,309 20,172
1945 12,488 16,731 13,626
1946 16,024 14,109 19,005
1947 13,160 25,289 18,225
1948 16,312 12,872 13,963
1949 3,803 7,495 13,715
1950 14,357 12,050 15,138
1951 12,476 11,441 13,774
1952 7,256 3,711 19,448

111 : Shapovalov and Taft , 1954
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@a1® Notopterus notopterus + - + *
ne18 Chitala ornata + - + -
wiil Oxygaster maculicauda + - - -
willl O. oxygastroides + - + -
uwi O. pointoni + - - -
Uanvnuiln Barilius guttatus + - - -
tavimilin B.nanensis + - - -
Uandaluledl Danio albolinaetus + - - -
4n D. regina + - - -
AUNN , WA Raiamas guttatus + - + -
damned193u Rasbora dusonensis + - - -
FINNUP Rasbora sp. - + - -
9 R. myersi . - + -
49 R. sumatrana + - - -
FIWWARN R. caudimaculata - - + +
Faunensslng R. trilinrata + - - +
dAY R. lasterestriata . + - -
afaua19auds Cirrhinus cryptopogon + - - +
a¥auqnq C. jullieni + - - -
a¥ae912 C. macrosemion + - - -
Wau C. molitorella + - + -
T&Fumues Cyclocheilichthys apogon + + - +
&Fumna1q C. repasson. - - + +
PUNUNAS C. armatus + - - -
aelnn Cyclocheilichthys enoplos - + + -
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ﬂ?:@;‘uﬁm H. macrolepidota + - + +
s¥aeninGiu Labeo dyocheilus + - + -
WIMIe L. behri - - + -
wildl Paralaubuca riveroi - + - -
4" Labiobarlus lineatus + - - -
41 Labiobarlus burmanicus - - + +
41 L. spinfopleura + + - -
119 Lobocheilus rhabdoura + - - -
11 L. guadrilineatus + - - -
11 L. gracilis - - + -
N1 Morulius chrypsophekadion + - - -
%ﬂ’aﬂ Mystacoleucus marginatus + - * -
afaaunlan Osteochilus hasselti + - + +
sa9l36iu O. microcephalus + - - -
sa3lei5iu O. waandersi .2 + - -
saqldifiu O. vittatus - + - -
n7ealN Puntioplites proctozysron + + - +
RLAREIN Puntius beasleyi + - - -
RUWNRIW P. binotatus + - + -
AZWNEIULNY P. gonionotus + - - +
REREIUNINY Puntius leiacanthus + - + +
LLﬁ'u‘gﬂ P. orphoides + + + -
Lﬁ‘@qmm’] P. partipentazona + - + +
AR UANNIS Discherodontus halei + - - -
ﬂﬁLﬁﬂuQﬂ P. stoliczkae + - + -
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REWIA P. daruphani
Tl P, vernayi

\A81% tor tambroides

Wi tylognathus brhri

\&uNauns Crossocheilus oblongus
@ ,

UNAUNN C. reticulatus

a s .

WU Garra taeniata

\duiu G. fuliginosa
Qﬂﬁ\‘] Gyrinocheilus aymonieri
$INNAY Acanthopsis choirorhynchos
Udasdael Acanthopthamus kuhlii
WY Botia beauforti

¥

NYINAE B. helodes sauvage

U

W21 B. modesta bleeker
YWIUY Homaloptera smithi
a0 Cobitophis anguillaris

Aa Lepidocephalus octocirrhis
an Neacanthopsis gracilentus
A Noemacheilus binotatus
AR N. Kuhli

Aa N. masyae

#n Noemacheilus Sp.

AR Lepidocephalichthys sp.
WA Bagarius bagarius

waealudng Mystus cavasius

4
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WAL M. wolffii - + - -
NAWAR M. nemurus + + + +
NART M. wyckii - + ; _
NALA M. planiceps + - - -
WU feiocassis siamenis + - - N
92181 Ompok bimaculatus + + . +
Ueiel Akysis macronemus + - - -
AN Glyptothorax lampris + - - -
@mﬁ’m Clasias batrachus + - - +
ANl C. macrocephalus + - - -
NTTYNNI Xenentodon cancila 3 + + +
'z%u'vlm Synaptura aenia + - - -
g Monopterus albus + + + +
wee Osphronemus goramy + - + +
ﬂﬁ‘::?\lu’\ﬁ Tricogaster microlepis + - - +
afn T. pectoralis + - _ _
ﬂizﬁluﬁfﬂ Trichogaster trichopterus + - - +
fing Chunna gachua + - - -
TeugM C. marulius + + + +
1x1p C. micropeltes + - + +
a1 C. striatus + - + +
needd C. lucius - - + +
wiluwiia Ambassis siameusis + - + +
L%@w'uﬁ'] Loxotes chatareus + - - -
nuat UL Pristolepis fasciatus + + + +
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Wam Macrognathus siamensis + - - -
Wam  Macrognatus aculeatus + - - -
N9¥¥iN Nastoembelus armatus + + + +
1} Rhinogobius sp. + - - -
tinufln Tetraodon leiurus * - + -
ALHaUN Epalzeorhynchos samensis = - + -
AWAS  E. frenatun + - + -
AD Lepidocephalichtkys sp. 3 - + -
WALNEY Heterobargus bacourti > - + +
LAN217 Wallagonia attu 5 + + -
Aaiien Pelodontichys dinema ¥ -t - -
1918 Oxyeleotris marmoratus - - - +
WU Barbichthys laevis 3 + - -
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@Q1A Notopterus notopterus + + +
Ne1el Chitala ornata + + -
REWA Scleropages formosus - + -
Faunn Clupeichthys goniognathus + + -
wiltl Au'lel) Chela laubuca + - -
wiltl Paralaubuca riveroi + + -
wiil P. barroni - - +
Fapnnednaldu Rasbora dusonensis : + +
#9UAaN R. caudimaculata E + -
Favneslng R. trilinrata - - +
49 R. sumatrana - - +
49 R. borapetensis - - +
F98% Luiciosoma bleekeri - + -
‘“?”J?;I@ﬂ Mystacoleucus marginatus + + +
ﬂizzﬂuﬁﬂ H. macrolepidota Van Hasselt % + +
49 Aristichthys nobilis 1 + -
1&Fumuea Cyclocheilichthys apogon + + +
WWINNRS Cyclocheilichthys armatus + - -
neinn C. enoplos - - +
nszsnel C. heteronema + - -
nexald Puntioplites proctozysron - + +
AZNEUNINY Puntius leiacanthus + + +
AzANEIWL19 P. gonionotus + - +
anea P. Jateristriata + - -
BEWIN P. daruphani + - -
LLﬁ’N‘%’l P. orphoides - + -
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sredailan 2526 2530 2536
N7 P. schwanenfeldi + + +
Lﬁﬂqmmm P. partipentazona - + +
Wau. Cirrhinus molitorella + + -
afee19nq C. jullieni - + ]
a¥eeindnd Thynnichthys thynnoides - + +
4 Labiobarlus lineatus + + -
41 L. burmanicus d - +
u Cyprinus carpio - + -
sa9li6iu . Osteochilus microcephalus + + -
sa4lai5u O. waandersi + + +
'%’}J:J O. enneaporus - - +
a5RLuNLLN Osteochilus hasselti + + +
n1A1 Morulius chrypsophekadion ¢ + -
WA9U Tor soro . - +
81 tor tambroides - + -
ﬁlﬂﬂmﬂ Labeo rohita - + -
a¥aen@u Labeo dyocheilus - - +
@588l Lobocheilus rhabdoura + + -
11 L. gracilis - + _
GTEGITRR Epalzeorhynchos kallopterus + + -
\Wullauns C. reticulatus + + -
\Qei Garra taeniata + + +
%@ﬂ Gyrinocheilus aymonieri + + +
WYARN Botia moreti + - -
Wy Botia beauforti + - -
mﬁl”lx‘imﬂ B. helodes sauvage - + -
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sredatlan 2526 | 2530 | 2536
Af Lepidocephalus octocirrhis + - -
PINNALE Acanthopsis choirorhynchos + - -
SINNA9Y Acanthophthalmus javanicus + - -
A Neomacheilus masyae + + -
NALNAEY Mystus nemurus - + +
naia M. wyckioides - - +
waendNane M. vittatus - + -
naAn M. wycCkii = + -
waealudng Mystus cavasius - + -
WULNAU /ejocassis siamenis + - -
WAL L. stenomus + - -
118 Ompok bimaculatus - + +
iin Pangasianodon gigas = + +
@nﬁ?}”m Clasias batrachus z + -
AN C. meladerma - - +
NITVNI Xenentodon cancila + + +
W Osphronemus goramy + + +
ﬂ?:?\luﬁﬂ Trichogaster trichopterus 2 + -
1@l Ophicephalus striatus + + +
1augv1 O. marulius + . +
NTed9 O. lucius + + +
1=Ta O. micropeltes + ¥ +
wil Chanda siameusis + + +
nuadramtiay Pristolepis fasciatus + + +
WaAANE Macrognatus aculeatus + - -
NIY¥IN Nastoembelus armatus + + +
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1 Rhinogobius sp. ' + + +
WA Bathygobius fuscus + - _
ua Monopterus albus - - +
nyawLW Homaloptera smithi - - +
nnalne Anabas testudineus - - +
Uannsu Trichopsis vittatus - - +
Uanuaeien Batasio tengana % . +
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ey A 1] Qs
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. wid Paralaubuca riveroi

JEEN

G989 Luciosoma sp.
. Famaedn9sy Rasbora dusonensis
. aFaanaviawde Cirrhinus jullieni

&Fumuas Cyclocheilichthys apogon

2

3

4

5

6. l&/um1119 C. repasson
7. N3zQUAn Hampara dispar
8. 17 Lobocheilus rhabdoura
9. 41 Labiobarlus sp.

10. &¥ae1UnL1 Osteochilus hasselti

11. WiND1 P. orphoides

12. \§UNOW E. samensis

13. @Jﬂéﬂ Gyrinocheilus aymonieri
14310NA8 Acanthopsis choirorhynchos
15. 4aUNIE Acanthopsis sp.

16. 309WAY Osteochilus vittatus

17 pziaunse Puntius leiacanthus

18. #5REIARNEING E. coatos/

19. wla1a Oxygaster siamensis

20. UaAn Wallagonia attu

21. UanTn Trichopsis vittatus

s @udd walszAng waranuy (2520)
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ginUangnisacutiulalailau

1.0 Paralaubuca riveroi

2. %9813 Luciosoma sp.

3. Fapnned19&u Rasbora dusonensis
4. a¥aeunaiauds Cirrhinus jullieni

5. l&Fumuas Cyclocheilichthys apogon
6. n‘ix@l‘lﬁm H. macrolepidota

7. NICQUIN Hampara dispar

8. 117 Lobocheilus rhabdoura

9. 4" Labiobarlus sp.

10. WNE12 Raiamas guttatus

11, ukus P, orphoides

12. \@uilewns E. samensis

13. Qﬂ&%ﬂ Gyrinocheilus aymonieri

14. 39NNAL Acanthopsis choirorhynchos

15. daunse Acanthopsis sp.

16. 3aaldFiu Osteochilus vittatus

17 AZWWEUNSI] Puntius leiacanthus

18. MziEWIN P. gonionotus

19. afauAaneng E. coatosi

20. Uansu Trichopsis vittatus

21 Uaunadnawday Pristolepis fasciatus
22. Yamualng Anabas testudineus

23. ﬂmﬂizﬁluﬁ@ Trichogastertrichopterus
24. Uanaanm Notopterus notopterus

25. utluuia Parambassis notatus

26. 1n318 Oxyeleotris  sp.

27. n3eN9 Nastoembelus aculeatus
28.19% Channa striatus

29. fatlat

N - @u 1allszAns wazany (2520)
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Fuil 10 ganAN 2520 B4 20 FUANAN 2520 | FuP 7 nangnAn 2521 Ae 18 AemnAN 2521

Uavunadnautiay Pristolepis fasciatus 1aaam Trichogaster tectoratis
Uanuiluwin Parambassis notatus dantla  Tilapia nilotica
ﬂﬂ’\ﬂ‘a‘:@‘uﬁﬂ H. macrolepidota Uamam Macrognatus aculeatus
Uauualne Anabas testudineus a§ae1unla Osteochilus hasselti

a8 Raiamas guttatus
ﬂmmtﬁ'uﬁ@ Trichogastertrichopterus
1anaa1m Notopterus notopterus
anseia Nastoembelus aculeatus
auy Potissp.

Uannawaas Mystus nemurus

18 am  Macrognatus aculeatus

1anlia  Tilapia nilotica

Nun AU (Al ANE uasAny (2520)
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Harnnatiamtiay Pristolepis fasciatus andan Trichogaster tectoratis -
tawiluwia Parambassis notatus danlia  Tilapia nilotica

ﬂmm‘z@;‘iﬁm H. macrolepidota Ua1uam  Macrognatus aculeatus
Uanunalne Anabas testudineus a5RuUnNAN Osteochilus hasselti

1a1u198nq Raiamas guttatus
ﬂmm:ﬁ'uﬁ@ Trichogastertrichopterus
taaana Notopterus notopterus
1anse¥ie Nastoembelus aculeatus
Uauy Potissp.

Uanmuana Mystus nemurus

Uanam Macrognatus aculeatus

Uanlla Tilapia nilotica

P @ walsedng uazany (2520)
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1. §9810 Luciosoma sp. 13. uwtluuia Parambassis notatus
2. a¥asu199aLd Cirrhinusjullieni Sauvage 14. yuataniiey Pristolepis fasciatus
3. NTLQUAM Hampara dispar smith 15. wualng Anabas testudineus
4, ﬂ?z@]uﬁm H. macrolepidota Van Hasselt 16. NZLAY Cyclocheilichthup repasson
5. 112 Lobocheilus rhabdoura 17. WNNW Puntius leiacanthus
8. 41 Labiobarlus lineatus 18. 3aalaisiu Osteochilus vittatus
7.4 L. kuhlii Valenciennes 19. utlu Ambassis siameusis
8. LLﬁN‘%’] P. orphoides 20. "am Macrognatus aculeatus
9. 1Yy111 B. modesta bleeker 21. N9eNy Nastoembelus armatus
10. NPWNRRY M. nemurus 22, WIENI19ane] Mystus vittatus
11. 1zlau Ompok bimaculatus 23. Tnuma Osteocheilus spilopeura
12. NFLYUII Xenentodon cancila 24. LREIUNTTE Puntius leiacanthus

fun: sued  EanmE(2525)
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p1919% 7 Aimlanfaannsatitutuladailan wuu Simple sluice o

Flpdaarnrsanrutuladalan

kb1 Simple sluice 1

a =l ' Py
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tuU Simple sluice 101

1. wthl Paralaubuca riveroi
2.4WNN , WA Raiamas guttatus
3. 99819 Luciosoma sp.

4 Fnpanednaldy Rasbora dusonensis
5.a¥aenatiauda Cirhinus jullieni
6.l&sumung Cyclocheilichthys apogon
7.\&umna19 C. repasson
8.N7<QUAMN Hampara dispar

9. n‘i:@l‘iﬁm H. macrolepidota

10. 119 Lobocheilus rhabdoura
11.41 Labiobarlus lineatus

12.91 L. kuhlii Valenciennes

13.41 Labiobarlus sp.
14.8308UN11 Osteochilus hasselti
15. NALWARY M. nemurus

16. WILN9N9aNY Mystus vittatus
17. slou Ompok bimaculatus

18. Uadn Wallagonia attu
19.N929NU Xenentodon cancila
20. wiluuia Parambassis notatus
21. uil Ambassis siameusis

22. WNATImEiIL Pristolepis fasciatus

23 AU P. gonionotus

24, LLﬁ'N%’W P. orphoides

25. \AUNau E. samensis

26.NZA Cyclocheilichthup repasson
27 NN Puntius leiacanthus

28. $aalalfu Osteochilus vittatus

29. Tinuma Osteocheilus spilopeura
30.45a8ARNU"N E. coatosi
31N Oxygaster siamensis

32. FINNUAS Rasbora sp

33.Qﬂ5\7 Gyrinocheilus aymonieri
34.51NNA%e Acanthopsis choirorhynchos
35.481UN318 Acanthopsis sp.
36.1434119 B. modesta

37.unalne Anabas testudineus
38.49% Channa striatus

39.M8m Macrognatus aculeatus
40.N95%9 Nastoembelus armatus
41.1UaNA30 Trichopsis vittatus
42.ﬂ?:5\"‘1’1ﬁ@ Trichogaster trichopterus
43.4970 Notopterus notopterus

44.1)n318l Oxyeleotris marmoratus
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1. FAMILY CLUPEIDAE
daufa Clupeichthys aesarnensis
2. FAMILY CYPRINIDAE
wil Paralaubuca riveroi
wlilysn P typus
AUNN , WINEN9 Raiamas guttatus
FaNUIAEINY Esomus metallicus Ahl
T8 Luciosoma Sp.
Fapaed198U Rasbora dusonensis
/M Acrossocheilus deaduratus
a¥aauaviawda Cirrhinus jullieni
WwWau C. molitorella
wadunfinan C. microlepis
1&Fumnuaa Cyclocheilichthys apogon
nzlnn Cyclocheilichthys enoplos
&Mum11q C. repasson
nzlnn Cyclocheilichthys sp.
NICQUIM Hampara dispar
ﬂ?:iﬁ‘lﬁm H. macrolepidota
N@N Morulius chrysophekadion
119 Lobocheilus rhabdoura
4" Labiobarlus lineatus
41 L. kuhlii Valenciennes
4 Labiobarlus sp.
%’?_Iﬂﬂ Mystacoleucus marginatus
%?_I'aﬂ M. greenwayi
a¥asunian Osteochilus hasselti
a¥aadnaane O. microcephalus

fianwel Probarbus labeamajor

REANIWUNDS Puntius altus
AzANEIWTN9 P. gonionotus
LLﬁN‘%’] P. orphoides
AZREIUUUIAEING P, pierrei
N?EWN P. schwanenfeldi
nsedN Puntioplites proctozysron
el Saphognathops bandanensis
eaw S. stejnegeri
ummj“\i Sikukia gudgeri
ﬂ%‘@ﬂmﬁmﬁl Thynnichthys thynnoides
éx‘i@’ﬂﬂ Crossocheilus  recticulatus
NWAS  Epalzeorhynchos frenatun
WUNaUS E. samensis
Ee}m Garra cambodgiensis
Tu Cyprinus carpio

3. FAMILY GYRINOCHEILIDAE
Qﬂﬁ\‘i Gyrinocheilus aymonieri

4. FAMILY COBITIDAE
sMNNRY Acanthopsis choirorhynchos
4aUNIY Acanthopsis sp.
WHWNUAN Botia eos taki
YNGR B. morleti tirant

1

NUUNNRE B. helodes

WY1 B. modesta
5. FAMILY BAGRIDAE
NALWARA M. nemurus
6. FAMILY SILURIDAE
Yy Kryptopterus hexapterus

e, waln K. cryptopterus
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W, WA K. cryptopterus
Hadauuas K. apogon
=181 Ompok bimaculatus
7. FAMILY SCHIBEIDAE
&anzonaviasdu Laides hexanema
8. FAMILY PANGASIIDAE
18U Pangasius bocourti
&anzanaviasln P. pleurotaenia

&nzanm P. aeguilebielis

9. FAMILY BELONIDAE

NTTYNENT Xenentodon cancila

10. FAMILY CENTROPOMIDAE

wiluwia Parambassis notatus

11. FAMILY NANDIDDAE

nuat 19 utieL Pristolepis fasciatus

12. FAMILY ANABANTIDAE

mJ’rﬁ'vm Anabas testudineus

13. FAMILY CHANNIDAE

984 Channa striatus

-
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WU Lend
1. FAMILY CLUPEIDAE
FuAn Clupeichthys aesarnensis - - +
2. FAMILY CYPRINIDAE

will Paralaubuca riveroi - + +
wiliwen  P. typus - - +
AUNN , WA Raiamas guttatus = + +
FUUIALNT Esomus metallicus 5 - +
2819 Luciosoma sp. th + +
Famad98u Rasbora dusonensis - + +
{7 Acrossocheilus deaduratus ' 3 - +
a5auv199auda Cirrhinus jullieni + + +
Wau C. Molitorella 3 - +
UIRSUNSNAR C. microlepis - - +
&Fumung Cyclocheilichthys apogon - ! + +
melnn Cyclocheilichthys enoplos - - +
1&Fumne1e C. Repasson - + +
nzlnn Cyclocheilichthys sp. - - +
N3<quUan Hampara dispar + + +
m‘z@;‘u% H. macrolepidota + - + +
n1AN Morulius chrysophekadion - - +
11 Lobocheilus rhabdoura - + ot
4 Labiobarlus lineatus - + +
41 L. kuhlii Valenciennes - + +
41 Labiobarlus sp. - + +
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WU L2
"?ylf;lﬂﬂ Mystacoleucus marginatus - - +
%‘El@ﬂ M. greenwayi - - +
a¥auunLn Osteochilus hasselti - + +
afaednaane O. microcephalus - - +
éﬂﬂiﬂﬂ Probarbus labeamajor . - +
AREUNBS Puntius altus - - +
AIRENI9 P. gonionotus 2 + +
LLf"fﬂJ‘%’W P. orphoides + + +
RENEUNWIALNG P. pierrei - - +
NeUWN P. schwanenfeldi 5 - +
nsxald Puntioplites proctozysron - - +
AAN Saphognathops bandanensis = - +
eau S. stejnegeri Smith o - +
vlmnﬁ\i Sikukia gudgeri 2 - +
ﬂ%ﬁ"a?_lmﬁma‘ Thynnichthys thynnoides - - +
?;l\'i@‘ﬂﬂ Crossocheilus recticulatus = - +
AR Epalzeorhynchos frenatun - - +
BUNAWNY E. samensis - * +
E@ﬂ Garra cambodgiensis 3 . +
T Cyprinus carpio - - +
NS Cyclocheilichthup repasson + 3 -
WHNU Puntius leiacanthus + + -
5041360 Osteochilus vittatus + + -
nuas Osteocheilus spilopeura + - -
afatpaneng E. coatosi - + -
witlena Oxygaster siamensis - + -
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FWNUAS Rasbora sp - + -

3. FAMILY GYRINOCHEILIDAE
@ﬂﬁ\i Gyrinocheilus aymonieri ' - + +

4. FAMILY COBITIDAE

$INN&aEl Acanthopsis choirorhynchos - + +
TaUNIIE Acanthopsis sp. - + +
NYNNILAN Botia eos taki g - +
WYNRIAT B. morleti tirant - - +
mﬁn\mw B. helodes sauvage - - +
WY1 B. modesta bleeker + - +

5. FAMILY BAGRIDAE

NALWARY M. nemurus + - +
waedeane Mystus vittatus + - -
6. FAMILY SILURIDAE
rndu Kryptopterus hexapterus - - +
W, wli K. cryptopterus - +
Lf':a@jauum K. apogon = - +
g=Tau Ompok bimaculatus + - +
Ui Wallagonia attu - + -

7. FAMILY SCHIBEIDAE
fanzneiasdu Laides hexanema < - +
8. FAMILY PANGASIIDAE
819U Pangasius bocourti - - +
&anznevinslm P. pleurotaenia - - +

&anLam P. aeguilebielis - - +
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9. FAMILY BELONIDAE
NI Xenentodon cancila + - +
10. FAMILY CENTROPOMIDAE
wilwwfia Parambassis notatus + + +
wily Ambassis siameusis + - -

11. FAMILY NANDIDDAE
nuadruntay Pristolepis fasciatus * + +

12. FAMILY ANABANTIDAE
wualne Anabas testudineus + + +
13. FAMILY CHANNIDAE
dau Channa striatus - + +
14.FAMILY MASTACEMBELIDAE
Wam  Macrognatus aculeatus + - -
N9y Nastoembelus armatus * + -
15. BELONTIIDAE
Uannsu Trichopsis vittatus s + -
mzﬁ'uﬁ@ Trichogaster trichopterus - + -

16. FAMILY NOTOPTERIDAE
ARR Notopterus notopterus i + -
17. ELEOTRIDAE

“J,.J‘Vli’l?;l Oxyeleotris marmoratus - + -

TN 20 35 63
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15/8/42 3 1 4 27/8/42 2 1 3 12/9/42 0 1 1
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17/8/42 0 0 0 29/8/42 6 4 10 14/9/42 3 3 6
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Oneway
Descriptives
95% Confidence
Interval for Mean
Std. Lower Upper
N Mean Deviation | Std. Error Bound Bound Minimum | Maximum
FEMALE low density 10 2.00 1.41 45 .99 3.01 0 4
medium density 10 3.00 2.26 71 1.38 4.62 0 6
high density 10 1.50 1.27 40 .59 2.41 0 3
Total 30 217 1.76 .32 1.51 2.83 0 6
MALE low density 10 1.5000 1.6499 .5217 3197 2.6803 .00 4.00
medium density 10 2.4000 1.6465 5207 1.2221 3.5779 .00 4.00
high density 10 2.3000 2.0575 .6506 .8281 3.7719 .00 6.00
Total 30 2.0667 1.7798 .3250 1.4021 2.7313 .00 6.00
ANOVA
Sum of Mean
Squares df Square F Sig.
FEMALE Between Groups 11.667 2 5.833 2.006 154
Within Groups 78.500 27 2.907
Total 90.167 29
MALE Between Groups 4.867 2 2.433 .755 480
Within Groups 87.000 27 3.222
Total 91.867 29




Post Hoc Tests
Homogeneous Subsets

FEMALE
Duncan®
Subset
for alpha
= .05

density N 1
high density 10 1.50
low density 10 2.00
medium density 10 3.00
Sig. .073

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.

MALE
Duncan?
Subset
for alpha
= .05

density N 1
low density 10 1.5000
high density 10 2.3000
medium density 10 2.4000
Sig. .300

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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T-Test
Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 2.00 1.41 45
male 10 1.50 1.65 .52

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) Difference Difference Lower Upper
NUMBER Equal variances
assumed 424 523 728 18 476 .50 .69 -.94 1.94
Equal variances
not assurmed 728 17.589 476 .50 .69 -.95 1.95
T-Test
Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 3.00 2.26 71
male 10 2.40 1.65 52

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) | Difference | Difference Lower Upper

NUMBER Egqual variances

assumed 3.000 .100 .678 18 .506 .60 .88 -1.26 2.46

Equal variances

not assumed 678 16.451 .507 .60 .88 -1.27 2.47




T-Test

Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 1.50 1.27 40
male 10 2.30 2.06 .65

Independent Samples Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) Difference Difference Lower Upper

NUMBER Equal variances

assumed 2.793 112 -1.046 18 .309 -.80 76 -2.41 .81

Equal variances

not assumed -1.046 14.984 312 -.80 .76 -2.43 .83
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Oneway
Descriptives
95% Confidence
Interval for Mean
Std. Lower Upper
Mean Deviation | Std. Error Bound Bound Minimum | Maximum
FEMALE lowdensity 10 8.00 1.83 .58 6.69 9.31 5 11
medium density 10 17.20 2.70 .85 16.27 19.13 13 21
high density 10 26.80 442 1.40 23.64 29.96 19 34
Total 30 17.33 8.38 1.53 14.20 20.46 5 34
MALE lowdensity 10 11.10 2.02 .64 9.65 12.55 7 14
medium density 10 156.70 2.06 .65 14.23 17.17 14 20
high density 10 25.40 5.23 1.65 21.66 29.14 18 35
Total 30 17.40 6.92 1.26 14.82 19.98 7 35
ANOVA
Sum of Mean
Squares df Square F Sig.
FEMALE Between Groups | 1767.467 2 883.733 87.982 .000
Within Groups 271.200 27 10.044
Total 2038.667 29
MALE Between Groups | 1065.800 2 532.900 44.768 .000
Within Groups 321.400 27 11.904
Total 1387.200 29




Post Hoc Tests
Homogeneous Subsets

FEMALE

Duncan®
Subset for alpha = .05

density N 1 2 3
lowdensity 10 8.00
medium density 10 17.20
high density 10 26.80
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.

MALE

Duncan®
Subset for alpha = .05

density N 1 2 3
lowdensity 10 11.10
medium density 10 15.70
high density 10 25.40
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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T-Test
Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 8.00 1.83 .58
male 10 11.10 2.02 .64
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) Difference Difference Lower Upper
NUMBER Egqual variances
assumed .036 .851 -3.596 18 .002 -3.10 .86 -4.91 -1.29
Equal variances
not assumed -3.596 17.811 .002 -3.10 .86 -4.91 -1.29
T-Test
Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 17.20 2.70 .85
male 10 15.70 2.06 .65
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) | Difference | Difference Lower Upper
NUMBER  Equal variances 807 381 1.397 18 479 1.50 1.07 .76 3.76
assumed
Equal variances 1.397 16.817 180 1.50 1.07 77 377
not assumed




T-Test

Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 26.80 442 1.40
male 10 25.40 5.23 1.65

Independent Samples Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) Difference Difference Lower Upper

NUMBER  Equal variances

assumed .071 793 647 18 .526 1.40 217 -3.15 5.95

Equal variances

not assumed 647 17.507 526 1.40 217 -3.16 5.96
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Oneway
Descriptives
95% Confidence
Interval for Mean
Std. Lower Upper
N Mean Deviation | Std. Error Bound Bound Minimum | Maximum
DAY low density 10 9.60 1.51 48 8.52 10.68 7 12
medium density 10 17.10 3.1 .98 14.88 19.32 13 22
high density 10 27.30 5.68 1.80 23.24 31.36 21 37
Total 30 18.00 8.25 1.51 14.92 21.08 7 37
NIGHT  low density 10 9.50 2.42 .76 7.77 11.23 6 13
medium density 10 15.80 235 .74 14,12 17.48 11 19
high density 10 24.90 5.49 1.73 20.98 28.82 16 32
Total 30 16.73 7.36 1.34 13.98 19.48 6 32
ANOVA
Sum of Mean
Squares df Square F Sig.
DAY Between Groups | 1578.600 2 789.300 53.626 .000
Within Groups 397.400 27 14.719
Total 1976.000 29
NIGHT Between Groups | 1198.867 2 599.433 43.391 .000
Within Groups 373.000 27 13.815
Total 1571.867 29




Post Hoc Tests
Homogeneous Subsets

DAY
Duncan®
Subset for alpha = .05
density N 1 2 3
low density 10 9.60
medium density 10 17.10
high density 10 27.30
Sig. 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.

NIGHT

Duncan®
Subset for alpha = .05

density N 1 2 3
low density 10 9.50
medium density 10 15.80
high density 10 24.90
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
Descriptives
95% Confidence
Interval for Mean
Std. Lower Upper
N Mean Deviation | Std. Error Bound Bound Minimum | Maximum
FEMALE low density 10 5.30 2.21 .70 3.72 6.88 2 9
medium density 10 9.00 3.94 1.25 6.18 11.82 2 17
high density 10 5.30 1.70 .54 4.08 6.52 3 9
Total 30 6.53 3.22 .59 5.33 7.74 2 17
MALE low density 10 3.80 1.14 .36 2.99 4.61 2 5
medium density 10 9.90 2.92 .92 7.81 11.99 4 14
high density 10 7.50 2.27 72 5.87 9.13 3 11
Total 30 7.07 3.34 .61 5.82 8.31 2 14
ANOVA
Sum of Mean
| Squares df Square F Sig.
EMALE Between Groups 91.267 2 45633 5.862 .008
Within Groups 210.200 27 7.785
Total 301.467 29 _
MALE Between Groups 188.867 2 94433 18.887 .000
Within Groups 135.000 27 5.000
Total 323.867 29




Post Hoc Tests
Homogeneous Subsets

FEMALE

Duncan®

Subset for alpha = .05
density N 1 2
low density 10 5.30 .
high density 10 5.30
medium density 10 9.00
Sig. 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.

MALE

Duncan®
Subset for alpha = .05

density N 1 2 3
low density 10 3.80
high density 10 7.50
medium density 10 9.90
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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T-Test

Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 5.30 2.21 .70
male 10 3.80 1.14 .36
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) | Difference | Difference Lower Upper
NUMBER Equal variances
assumed 4.105 .058 1.907 18 073 1.50 79 -15 3.15
Equal variances
not assumed 1.907 13.428 .078 1.50 79 -19 3.19
T-Test
Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 9.00 3.94 1.25
male 10 9.90 2.92 .92
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) Difference Difference Lower Upper
NUMBER Equal variances
assumed .263 614 -.580 18 569 -.90 1.55 -4.16 2.36
Equal variances
not assumed -.580 16.595 570 -.90 1.55 -4.18 2.38




T-Test

Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 5.30 1.70 .54
male 10 7.50 2.27 72
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) Difference | Difference Lower Upper
NUMBER Equal variances
assumed 720 407 -2.449 18 .025 -2.20 .90 -4.09 -31
Equal variances
not assumed -2.449 16.683 .026 -2.20 .90 -4.10 -30
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Oneway
Descriptives
95% Confidence
Interval for Mean
Std. Lower Upper
N Mean Deviation | Std. Error Bound Bound Minimum | Maximum
FEMALE low density 10 5.10 1.20 .38 4.24 5.96 3 7
medium density 10 11.40 3.44 1.09 8.94 13.86 6 17
high density 10 10.90 5.63 1.78 6.88 14.92 3 18
Total 30 9.13 4.73 .86 7.37 10.90 3 18
MALE low density 10 4.90 1.37 43 3.92 5.88 3 7
medium density 10 10.00 3.27 1.03 7.66 12.34 6 16
high density 10 15.70 3.33 1.05 13.31 18.09 1 22
Total 30 10.20 5.24 .96 8.24 12.16 3 22
ANOVA
Sum of Mean
Squares df Square F Sig.
FEMALE Between Groups 245.267 2 122.633 8.192 .00z
Within Groups 404.200 27 14.970
Total 649.467 29
MALE Between Groups 583.800 2 291.900 37.001 .000
Within Groups 213.000 27 7.889
Total 796.800 29




Post Hoc Tests
Homogeneous Subsets

FEMALE

Duncan®

| Subset for alpha = .05
density N 1 2
low density 10 5.10
high density 10 10.90
medium density 10 11.40
Sig. 1.000 J1D

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.

MALE

Duncan?®
Subset for alpha = .05

density N 1 2 3
low density 10 490
medium density 10 10.00
high density 10 15.70
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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T-Test
Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 5.10 1.20 .38
male 10 4.90 1.37 43
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) | Difference | Difference Lower Upper
NUMBER Equal variances
assumed 316 .581 .348 18 732 .20 .58 -1.01 1.41
Equal variances
not assumed .348 17.681 732 .20 .58 -1.01 1.41
T-Test
Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 11.40 3.44 1.09
male 10 10.00 3.27 1.03
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) Difference | Difference Lower Upper
NUMBER Equal variances
assumed 217 .647 .934 18 .363 1.40 1.50 -1.75 4.55
Equal variances
not assumed .934 17.953 .363 1.40 1.50 -1.75 4.55




T-Test

Group Statistics
Std. Std. Error
sex N Mean Deviation Mean
NUMBER female 10 10.90 5.63 1.78
male 10 15.70 3.33 1.05

Independent Samples Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. df (2-tailed) Difference Difference Lower Upper

NUMBER Equal variances

assumed 4593 .046 -2.321 18 .032 -4.80 2.07 -9.15 -45

Equal variances

not assumed -2.321 14.629 .035 -4.80 2.07 -9.22 -.38
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