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Effect of Salinity Change on Physiological Response and
Growth of Yearling Sea Bass, Lateolabrax japonicus

Hyoung-Kyun Han, Duk-Young Kang*, Chang-Young Jun and Young-Jin Chang'

Keoje Marine Hatchery, NFRDI, Keoje 656-840, Korea
'Department of Aquaculture, Pukyong National University, Busan 608-737, Korea

Two experiments were conducted for the physiological and growth responses of yearling sea bass, Lateo-
labrax japonicus (total length 24.4+1.5 cm, body weight 125.4+25.4 g) by the manipulation of salinity. To study
the physiological responses of the sea bass by acute salinity change, we changed water salinity from 30 ppt into
2 ppt in rearing tank through 1 hour or 6 hour. To access the effect of salinity in the growth of sea bass, we also
examined the growth of the sea bass in 2, 10, 20 and 30ppt for 180 days. After salinity change, all yearlings
appeared some stress response and ions changes in blood. The yearlings showed a slow recovery by an acute salin-
ity exchange, but a fast recovery by slow salinity exchange. In the study about the influence of salinity in growth,
although the food intake of yearlings in 20 ppt was significantly higher than the yearling in the other salinities, feed
efficiency was higher in 10 ppt than the other salinities. However, the food intake and the feed efficiency in 2 ppt
were significantly lower than in other groups. The growth of yearlings was significantly faster in 20ppt than in
the other salinities, but the growth showed significantly slower in 2ppt than in the other salinities.

Keywords: Sea bass, Lateolabrax japonicus, Salinity, Physiological response, Growth
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ASRA, ol5e) dwsiel ©E 472 BHeS £F 9
S T
ATNNE B DA Yol Foiel AEAE THsEE B
127] S8, 5ol Fol(Ua oF 2008-400)% TSR A5
o g4gjol WhE e w3 HA ALS GRS SR BT
R

| E 171E € fol2A AN Z271e
A% 244+ 1.5 cm, AF 125441254 golATh, AE = AF%
TE G0 ppyell M AATQ2 ppy= 1AW 24 - A4
Al & ARG AT -EFE S 6A 7 Bt Z*z}
o2 ARRFE AYGFRE 2 F A, 2487 & AR
N EFTEE 4 2HPE£ At ddrx
= FRP 9382300 LS, A8oje A7t /AE 47 10
) 88Tk AAIAL Bl 2 22.0°C, G 30.0 ppt,
DO 5.3, pH 8.1°|13, & IA] A5 22.0°CE 7H28}
ARgslg o olaf DOE 5.1 mg/L, pHE 7.6°1%4Th
iﬂfﬁ—e— AEFERE onfely AU, ol5o e AEd
g2 2 Ags17] Y8l v (ARSSE 20 Lol Benzocaine 2.5
+99% L= 20 ml A &ou))\] 3 pli o 2 HE] o

e

l>

oq

2olAth. 7 @TolA AH T Fehe A2 (12,000 rpm,
sstel 840 w7 J0CAN wASAAL, B, 49

hematocrit(%PCV )= microhematocrit -2 A&l 43519

a1, FE]E F 5 cortisol RIA kit(DSL, USA)Q| &3} %X
o] Ao Ao R WEIEE FET ThE, Wizard
1470 y-counter(Hewlett Packard, USA)E A}-8 314 radioim-

- 739 - 997

[+

munoassay(RIA)Z ST} G532 Nat, K', CI, total protein
(TP), aspartate aminotransferase(AST) % alanine aminotransferase
(ALTY= 72| A35l8H22] 7] (Ektachem DT-11 analyzer, Eastman
Kodak Co., USAYE, 452 FTEE micro osmometer(3 MO,

USAYE A&},

HEE S o
HEol R AFT

Solel B4 A SU% A7) Be Greld ART 3§
A 4TSS steel] A% Age FAFARIA A

A= g A A A 180272001 99~2002d 3Y) AAFTH
AeTE WEeE AR 2ppl ASEE 2T stef A
A a9k £ 10 ppt, 20 ppt, 30 ppte} 72 37R¢] Wl
+2 A&t ddole of 2009% 2 °<>1(xm 144+
0.6 cm, AZF 31.7+4.1 gy& ©]-&31F A, 2t P52 1591
Al "F‘g‘?ﬁ‘:}‘ 2 A /\1'6‘-1 SRS o:l_i?_oﬂ o]&t 2REHAE H}
23] 98 AR = WellA 597k A AP die
2 uRE 3 10970 A A-3AZTh A= 300 L 9%
FRP 2@ 483 250 )Tt
A=aiE| o 2

AR B A AR (R, B8, DO, pH)F AR
S 2L, AR Z3s Table 19 YERAITH AR
F= A7E ol &% iﬁé%x](%%%m 2 olgsl st
G2 72} 2284 0.6°CE B5o] 2HIY, TFFL 5 12
3 A gon, ¥7e S8 dot. G pHe 253
71(YSI 63, USAYE, DO 884423 7](YSI 58, USA) &
AR Hole YR§ MAALECISAIR)E Y 3~43] F
w34 A T S8

MAT FY Y HoE

EIJ
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Agoje] A% 2 A ZHL MARE 308 FZ oA
Z24Bg o]83sle] AF 1 mm B AP, AFS A
x}xiga AHg3ke 0.01 g7HA EFA ST AR717E 5 AES

HAPIA S Algsle] ATk 48 2384 S2HE gES
ol g-3lod AT U7+ A % (Daily Food Tntake: DFI) & A&
FES ofgle] 2ow weidla, A AES 2 99

Wste Faksic

P DFI(mg/fish/day)=AF]¥ ALEZ/A YL X 5-802la)
P> AEEES(%)=CA9) FE5F F7RERIR AR AT} 100

Table 1. The environmental factors in each experimental unit

Salinity(ppt) W.T. (°C)" Salinity(ppt) D.O.(ppm)’ pH
2 22.7+0.7 2.1+0.0 6.0+0.0 7.6+0.0
10 22.740.4 10.1+0.7 6.0£0.1 7.8£0.1
20 22.8+0.5 20.6+0.9 6.0+0.1 7.9£0.1
30 22.8+0.7 29.440.8 5.9+0.1 8.1+0.1

'WT: water temperature; “DO: dissolved oxygen.
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T A FRA AYTEE I 2431 11 AT
130.1£22.5 g)=H-E] YHLS Al 1:]— obx] Azl whA o)
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ALT 3 AFEE=E 248l

SAHIXE|
4% A8E SPSSPC A7 AE o] &3kl one-way
ANOVA % Duncan’s multiple range testoll 2]&}o] #4151t
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ZEF FEE 50430 ng/miellA] 179+ 39 ng/ml= F-2847 A
seflon, 2447k o] ol X &How F2 FEE Ve
Aok 9 eAZHERbel AA AAS] 2 pptE FE $7 S Wt
A7 67l A WA A E 123416 ng/mlE 2
A A ERAIRE, 24417F § 551 198 F45 SRVt
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1804 7o) ARS-AE A}, 20 pptt7} 4.81£0.24%% 7HE
o A g AN TS JERNRIAL, 2 pptirt 4.24£027%2 7HE
S ARRAA S UERIY E} AR R EE HA] 2 pprtollA
66.31 1.0%% 71 @A VEFSL, 10 ppe7t 80.5+ 1.2%2 7

=A vestth, A AEES AR B9 dE A
?:’6‘}04 Frolst Afol& ehlA] 9kch(Table 3).

A foje] AL 30U 7HHo2 180Y Eot 24
Aok AMAA Ha AR 14.1~14.6 cmS! Frol= 7HA] 90
18.6~19.2 em®= 4474k A o2 YehAyE, A7k Aol
WA 4 Tk e 32 o] % AF7ke] el A

ol& HolH, A¥ Z84] 10, 20 ¥ 30 ppt(23.2~23.7 cm) 77}
2 ppt(22.6+0.3 cm) Ro} whE Zo] 43S Y} sk
ARG AN B S 30.5~33.5 ¢ FOIES 60€l
o] 22 20 ppt> 30 ppt > 2 ppt= 10 ppt T2 AZ74 A& VER)
7] A1 FsEdTh ol % A &A) 4t A BUow, TEA
20 ppt(130.4+ 4.9 )7} 74 W2 FA 4242 JYepldz, o
S22 30 ppt(122.7£5.2 g). 10 ppt(118.6=3.7 g), 2 ppt(105.6
3.9 g) oA (Fig. 1).

o

GO AFET FolT O & o

Table 3. Performance of yearling sea bass, L. japonicus reared in
different salinities for 180 days

Salinity (ppt)  Daily food intake (%)' Feed efficiency (%)
2 4.24+027° 66.3+£1.0°
10 423£031° 80.5+1.2°
20 4.81+0.24° 79.4£3.6°
30 4.39+0.11% 76.4+0.2°

"*Values with different superscripts within the same column are
significantly different (P<0.05).

Table 2. Variations of chemical compositions in blood of yearling sea bass, L. japonicus following rearing salinity change from 30 ppt to 2 ppt

Experiment group Initial Prompt changing water (for | hr.) Slowly changing water (for 6 hr.)
Sample time (hr)* 0 24 1 24
Cortisol (ng/ml) 504300 179439° 185+30° 123£16 55+19°
Glucose (mg/dl) 3474477 259445 235+25° 380+48* 29938
Na™ (mEg/l) 13543 154+4 148+£2% 128+5¢ 141%1%
K' (mEq/l) 1.0+£0.3 0.9+0.3 0.7+0.1 0.840.1 0.8+0.1
Cl'(mEg/l) 98+10 12247 11911 12314 121£11
Total protein (g/dl) 5.4+0.3" 3.7+0.7° 4.6£0.3% 4.3+0.2* 3.8+0.1°
AST(1UNY 22.7+£3.0%° 36.0+7.7° 18.5+5.2¢° 31.5+£5.2% 14.8+3.1°
ALTIUM)* 2.7£0.6 3.0%0.5 1.8+0.3 2.7+£0.6 2.3+0.6
Osmolality (mOsm/kg) 331+4 316+4 330+2 316+9 320+2

'Values are meantSEM (n=6). The values within the same row with different alphabetic letters are significantly different (P<0.05):
*Sample time after moving from 30 ppt into 2 ppt; *AST: aspartate aminotransferase; “ALT: alanine aminotransferase.
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Fig. 1. Growth of yearling sea bass, L. japonicus reared in dif-
ferent salinities.

e Fetsll B A3 total proteind} ALTE A|98laL 2 ppt~30
ppte] ARFll o] T frolEe] Hol 2AE & Aol7t 9l

= A0 Z JERTHTable 4).
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gz 2lvbelel sol, L japonicus F2-L vltl 7FEElE
S0 2 UlFE o] FofX I L, o] Fol ARUNAEE B3l 7]
gl Aashe Aeld 58 AL Jef(Horiki, 1993), 5
FrzolA B AR 7hso] & AR AAXZ Ut &
ARE ofH7}A] o] Fo] FGE AgEy A 2™ FHol
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A LA o) Ao RS FAlshE dhte]
, BRI A 2" )
, 0] 7148 wojit ofue} ik oFAojFHe) kAl A
g Fel 7148 Aoz 7|thEr). o]} 2 of
3 ARSe w2 kA 7o) 7hx|e= RE
Efd}, doje] 79, AFFHA Lol e =
37 mE HR A AJAE, S 8l B A1 elA
“F(osmotic impairment)l] &3 thaFe] H AR} A3
. weba] oz gt EAIY siAS 28 AR N
A-gdg WA T, 7199 el 587
of olef FAAA ole)e HY ¢ UL ALE HIL
ATHHiggs et al., 1982). Fuj2] 7§~ U&7 vf2E o] 7}
53 Z94d o}F-2 5°J(Chang and Hur, 1999; Hur and Chang,
1999; Chu et al., 2000), 7%= @ Hyo] Bo0= 349 2
& ol 7t ARSE AE A B2 AAA o]5E olFo]
F AL Aoz By Yt
ANEH 0 2 HojFolA TZEE FE F7He AEEERES
2 &30 FAE A dsH el AHEeh #8710 <l
He, oluf FEH NI = AeHRolA HakrAE b
T 7] ol ERIe] BHE fEshy, HFHoR
g ot FEE BHE FHAINHTam et al., 1987). ©]
#H3 FE|ZL opyir| FFAE ] Na-K*-ATPase &S A=
3lod (Mayer-Gostan et al., 1987), 555l 28 Na* ¥ 2}
T TR o9 TAlo AEES P o] 8§ AAste]
(Laycock and Wish, 1983), 8% %329 T5& Z7HZ]
TH(Tam et al,, 1987). & 95 234, L& G735

P29l AHEQE 2ol whE Nk P,
& Al Fslh A7 AA 2 ppE stE AY
N ZF grs R o WA Ve BEgE

e

—

£ 4w
A A

rE

to dr e
flo &l

Table 4. Variations of chemical compositions in blood of yearling sea bass, L. japonicus reared in different salinities for 180 days

Salinity (ppt) 2 10 20 30
Cortisol (ng/ml) 217446 182435 161£35 150430
Glucose (mg/ml) 381+49 43549 355+37 34747
Na'" (mEg/1) 1316 1365 142+5 135+3

K* (mEg/l) 0.6+0.1 1.0=0.1 1.3+0.3 1.0+£0.3
CI'(mEq/l) 8310 75£10 77£12 9810
Total protein (g/dl) 4.2+0.3% 4.6+0.2° 5.8+0.3* 5.4+0.3%
AST(IU/NY 33473 25.5+£3.4 26.5£5.3 22.7£3.0
ALT(IUNY 4.240.9° 1.8+0.4° 3.840.8% 2.7+0.6%
Osmolality (mOsm/kg) 33445 34244 342+4 331+4

'Values are meanxSEM (n=6). The values within the same row with different alphabetic letters are significantly different (P<0.05)

*AST: aspartate aminotransferase; *ALT: alanine aminotransferase.
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