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Abstract
This study aims to determine an optimal water velocity on swimming performance of juvenile Asian seabass
(16.07 + 0.67 cm total length and 56.4 + 3.11 g body weight) and oxygen consumption rate at different water
velocities (0, 8, 16, 24 and 32 cm/s). The experiment was done in respirometer modified from Brett's style (1964).

The swimming performance test was measured by critical swimming speed (U_.. and U_._) method and endurance

crit1 crit2

performance method. The U__. test, each fish was transferred into the respirometer without flow (0 cm/s) of 30

crit1

minutes, and then subjected to a flow of 8 cm/s for 20 minutes. Then the water velocity was increased by 8 cm/s

every 10 minutes until the fish was not able to swim and it was pushed back to the end of the pipe. The U__ test

crit2

was carried out on the fish in the respirometer with the water velocity of 10 cm/s in 60 minutes and then, increase

the water velocity of 16 cm/s and increased at 8 cm/s every 10 minutes as U_.. method mentioned earlier. After

crit1

that the endurance performance test was performed using the water velocity starting from average of U__.. and U

crit1 crit2

results for 60 minutes. The results of swimming performance (U U_.. and endurance) in the juvenile Asian

crit1? crit2

seabass were 56.43 cm/s, 57.23 cm/s and 33.2 cm/s, respectively. An average oxygen consumption rate of juvenile
Asian seabass at 0 cm/s was 8.1£3.4 mgO,/kg/ hr that differed significantly (P<0.05) compared with of water
velocity at 8, 16, 24 and 32 cm/s, which the oxygen consumption rates were 62.6+1.6, 65.7+4. 3, 68.3+13.2 and

72.9£1.3 mgO,/kg/hr, respectively.

Keywords : Lates calcarifer ; oxygen consumption ; swimming performance
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Uana%19a9 1058 AN nTu Fadatiesaza’inelimanuBauniinduninndnamdandnlan e A usun
wANFNaiuLRanseY 7 faian (solid block effect; UF) uansznuiiazlfifunisufilaaannismuanidaannis (2) uaz

(3) Wafunniindnaessialaininngn 10 % sasnunutifnresiaNinumagey (Bell & Terhune, 1970)

UF = UT (1+€S) (2)
€S=TA (A, /A, ) (3)

1e uT A8 ANNI39494m (Maximum of Endurance)

An mmmm%umu@‘uﬁﬂmwm respirometer
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8 Atfadeudngnaday (0.5)

£
v o o

Wunutisnesingnasey

‘,EL

v o

UNNInARUea respirometer (324.128 A9 IURLNAST)
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4. N19AnEMIIN19131NARENTIAY (oxygen consumption; VO,)

wasandFuanindanlifuduiuaninuanfenluviaufaaainaeuiiresinaieay 8 LIuAWNAT/AuN
N0 7 1 49lna Inaaanudagafinaasidaliifiuanniiageqnaaesnismaasy Endurance performance 1n133AAN
1Bunmeandiauiazataluin (Dissolved oxygen ; DO) aelld YSL Pro20i meter NListanudinuntinifumA1aeandiau

araneinrdn (DO,) wazfnunieuAieandiauazaiatiianean (DO,,) 1998 UAIRIN 30 min 28IN19LFY
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s o a P 'y ~ A o o P = p o . aAny
AITHLTIUN Lu‘ﬂqqqﬂ@ﬂﬂeﬁL@um@:ﬁ@qﬁﬂuuq@:ﬁ&lﬂqqmV’N'V] Vl’]ﬂﬁﬁ"]mﬁlﬂvl.ﬂ’ﬂﬂnﬂ "l 10 Y NAUATU 60 U N LL@:u’]meLm
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VO, = DO, (mg/l) - DO, (mg/l)/fish weight(kg)- flow rate(l/h) (Grottum & Sigholt, 1998)  (4)

e DOin A8 ANNNTATANEIBReNTIAunaugnLElnA (Hadniu/ans)

DOout A8 ANNITAZATEUBNRBNTLAUNAIYNLUTLINA (HAANTH/ART)

N5z ddena
UANRALE RTINS INARANTIRUNTLALAINNIENNFN y 113LATIZRANN KU U IIUULLNNGLAER (One-

way ANOVA) uaziiazdianuuansnelae1did Duncan’s new multiple range test (MRT) fiszausiadnaty (P<0.05)
a4 ldsunsa SPSS (SPSS for Windows v.13.5)

WNAN152AE

1/528NBNIWN1991817

HAYRIAINITN AR AVEN NN e el aneneae wudssAnEnangegalunisdneia U, uaznis

crit1

neaau U_,, HANRAUAS 56.43 lUALNAIAUNT uaz 57.23 lufumns/Auni auaidu 1Huanslily nmd 2 Tnawudn

AN U, AN U, uaz U, HAadewiniy 56.8 @ufwns/Aui uazileiinimaseuaiiieanulunisdiatinug,

s o A ] Iy ] = PR a a  a A
m’mL’j"]u’lmﬂ@’m’m'li‘ﬂ')'lilu’]vl,mﬂﬂm’l 60 UN @J\?Qﬂlfﬂ@ﬂ‘w 33.2 LHUBILNA T/ AU LLﬂﬁ\Télu FITINN 1

80

o 60 1 {
N
£
&
- 40
9] T
1]
Q
W

20

0
Ucritl Ucrit2 Endurance

Test methods

NINA 2 wane U LATAINNDANLIUNITINEINN

u

crit1? “crit2

. v 1
A1599 1 UsLANBNINNI9918IRINIBNNINAZALINFANaT

Test methods Speed (cm/s)
Ui 56.43 + 6.74
Ueio 57.23 +7.59
Endurance 33.23+2.45
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86179119173 InABBNTIAUNAINIFING4

luszudranimesevdnsnistilneeendiauresdainenalugeananuidaiising ) innsinsngauug a1

aglutng 28-29 asamaies uaziiuiueendiaunazaaluiiea 7.8 Haaniu/ans 1nN1IMaAaaLNAINITINN

' v '
IS @ °

pinari 5 szAulfiun 0,8, 16, 24 UAY 32 LIUAWNATAWITN WUINBANTIUNANGIIUERTINIILFINARENT AL
289UAINENIVNANTURAE 8.1, 62.6, 65.7, 68.3 Laz 72.9 Hadnineandiaw/mlaniu/dalue nuaidu laan
= & o a = ° P A G \ Sa o o aa =

MlsAanANzalenn1sLi3inaeenEiaua1nITNEANNEIFIN 7 aealtdAnn1alia (P<0.05) (MN37197 2
waz MK 3) LazANIIIgganlatannsndnaes iiunudndnsnstiineeendiauiiadu 9 winandna

913N AN an N NlsAaNnAaING)

A15NN 2 LEANERIIN1ILEINABBNT IR UNAYNNEHNFNaTY

Water velocity (cm/s) Oxygen consumption (mgO,/kg/hr)
0 8.1+3.4°
8 62.6 + 1.6°
16 65.7 +4.3°
24 68.3 + 13.2°
32 729+1.3°

YN . UAT” WARIANRAENHANNUANGI NN AR (P <0.05)

ASUNANISINEY

Hanismaaasians Wiiluwdnlsz@nsninlunisdratihainnimaseudnaanizadneiiangs (U ,) 1e9lan

'
a

NEWITNIUIALEN (ANENLRAR 15.2 LIUFLNAT) HAT U_, Wil 56.43 + 6.74 luRMAAMN uaz U_ Wiy

crit2

57.23 + 7.59 WURLNAT/AUT ?ﬁqﬁmiﬂé‘ﬁlﬁmﬁummL?qmidwmfﬁﬂqmmﬂmiu (Cyprinus carpio) AilAA"NENY
ansnaelugag 10.0 - 19.8 lruRuAsAaLlsTINML 50 LIURINAIAEAWT (Tudorache et al., 2007) ¥591lan Siberian
sturgeon LAz a1 Chinese sturgeon TAgilAn 45.3 WAz 46 ITURWATABIUNT TeiiAanuenasfalndiAesTuiulan
ﬂZW\‘i‘ll’W“IluﬂmLﬁﬂﬁﬂﬁﬁﬂ@ﬁi‘xﬂd’]\‘i 13.9 0.2 UaY 9.5-11.4 LTURLNAT ANNATALU (Cai et al., 2015, Fang et al., 2017)
FelndAsaTurun aresannsnanaanadnlunsaaeanial

°lum'qummmiv1mmumm@mwu’lumsdwﬁwmﬂmﬂzwwmmLﬁnwudﬁﬁmmﬁ‘qqqqmﬁﬁﬁu 33.23 £2.45
iTAAsAeAWT uarliTiuansEnLann solid block effect LiasannuTintindnuasatlantiFnyintL 5.95 + 1.00 vide
Aol 1.84 +0.31 wefidus Gefianndn 10 wafidus m@qﬁyuﬁuﬁﬁﬁma‘ﬂmmﬁ‘ﬁiumimmm@uﬂiz?ﬁwﬁmwiumi
318110 (Bell & Terhune, 1970) FatiAMN 399 NnNIANE ARTINE AU A ERENIUIALEN (AINNENIANFA 8-12

Lusues) Tunguilanauatinati anian (Grass carp) Ssdaulugjazdilsy@vnnlunisdneuiwinty 30 wuhwms
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Ae3U (Mu et al., 2019) FaiunszAuANNIEaRaNa1ausefuANN T AIMNI AN UNITALNUAINE AT A

! [
a < o a

VANAQLTUINENIULDY Brett (1972) N91Aanuiiaaaatinimunzaniun1saeedantiuliaaniu 30 wuhiumnssaiuni
Uana1nHLNNINAa891ad Vandamm et al., (2012) ‘luﬂmﬂzwqaiiﬂ (Dicentrarchus labrax) 1116A31NE12 10-29
wuRA? wuasadaniianuaiaslunszuiunns metabolism wazfiaoumuizdausanisasiuinfa ludoag
AN TTNN 14-50 LIURANAT/AWIT LaZ Losordo & Westers (1994) NA1931ANITIHN NN AN AR 2L
b4 dql a 1 o 1 o = =

nanditlasruuglauarguninaeslatadsiAwinhy 0.5-2.0 Winresdatan/Aund

uan9An luasaisanane lAiuNagnIn1913 N AR e N IR ULRIL AN LNT LI ALANN I AL AINIEI N
. 4 I A - a e F 22 . 4 .
Fina 7 Tngiemdnuiziiinauensnisisinaeendiauiiinzunnlnainaulsrunn 0.34 wihlnsafsvesusias
FLAUAINNBNNINIMAZEL Tan1913 nAe anTLanluinflsAannAnEqAe 8.1 + 3.4 Raaniueandawilaniy/
dalua HenlndiAeiunissinAeendiauaInnIsAnE1e4 Brett & Malene (2006) AidAN1sLzinAsandiaueg ludag
Usznnnu 7.9 - 14.06 HadnFueandiawdalug daupnnuidagegaaeinismaaaunistilinasendiaulunisfneaiall
A9 32 WURALNA/AWT 673N NABBNTIRUTAWINAL 72.9 £ 1.3 NadnFueandiaw/d laniu/da e TananisAne
PR v o =2 a a - o s o Ao a a jal
A IndAseiunsAnenstsinAeandiaululang faeanaNmNEati 40 cm/s HérsnisLsinaAsendiauesi
1seuntu 75-83 Haansneandiaw/nlaniu/daluag (Choi & Weber, 2015) Claireaux et al., (2006) Na1931A3INE32284
& a = o o . LA o | & o s <& o
UriANAEL A UENIINITINATEY (Metabolic rate) InamuduidadatfiasdnainluseAuaa i ngeudna
WNANYAZIRNTUAITUANAINTsaanTIauRLiNTun Nl Se AeTunisdndssd@nininnisdnatiiuazniedngnam
1913 tnAeNTLAuN NI L AHIFINMNNZENLATENIIN1913 INARaNT LAWY 969 1aN RUUaNTdaNITatinNn1E

Ranan1uneNszdaluidin Ingnan A nAINEtNRAE NNUUARIUIKIUWARYN eeasliaIn1ALAZANNG

o s A quny = A o \ o o
ﬁ‘@ll"ll@\ﬂ']_lWﬂmuqLW@IWiﬁlﬁqu@@ﬂaﬁLquWLWEQW@@@V’]'J'WJﬁ]@\?ﬂqﬁ“’ﬂ@\?ﬂ@qﬂzW\?ﬂ'}Q"ﬂu'}ﬂ@Qﬂﬁ‘zmﬂ[ﬂﬂvlaﬂ

fgUnan15IE

o '

nan1InaaedluaTatuanaliiliudnlssdnininlunisdneindngnaeslaznenaannauinaensyisasiinieg

114099 56.43-57.23 LIURLNAT/AUN LaZAIMNDANLIUN1TINBUNNANTY 33.23 + 2.45 LEURNAT/AUT TINTAU
AINA19HERIIN1913TNABENT IR WWINAY 72.9 + 1.3 Naansuaandaw/Alanin/dalue wananiniImedeauaAINNannL
TuneneinuadeliduiludAsdniaudatfimunzaslunisdelainsneanamunainseds i llgnisiansan

ADNUNINNFTIAEAUUAANNITN TN TR AN H0E]

naRngsNUszn A
om o ST X T - & &
negIdErevreUAu IRV IR e AR dnaaeuaTN AT I IRt AR Az sz

WMNAINENREINEAIANARS Inenwauianlunisaeilednunlunnmeand
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