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Effects of Supplemented Salt in the Diet on Survival, Growth and
Body Fluid Composition of Juvenile Grey Mullet
(Mugil cephalus) Reared in Freshwater
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Departinent of Aquaculture, Pulyjong National University, Busan 608-737, Korea

Experimental cohorts of Mugil cephalus were divided into 5 groups :

seawater-normal feed (SWN),

acclimation to freshwater-normal feed (GFWN), acclimation to freshwater-salt feed (GFWS), freshwater-
normal feed (FWN) and freshwater-salt feed (FWS). Growth was faster in the SWN, GFWS, and GFWN
groups than in the FWS and FWN groups. Condition factor did not differ among the groups. Survival
(92 %) of the juveniles was the highest in the GFWS group; however, the others showed no significant
difference. Moisture of FWN group was significantly higher than that of SWN group (P <0.05). Potassium
concentration was significantly higher in the SWN group than that of others (P<(0.05). It was highest

(30 mmol/l) among the cohort of SWN.
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Fig. 1. Changes of salinity in the experimental rearing
water. SWN: seawater-normal feed, GFWN: acclimation
to freshwater-normal feed, GFWS: acclimation to fre-
shwater-salt feed, FWN: freshwater-normal feed, FWS:
freshwater-salt feed.

r
K
M

[=}
=

%S A

% AN AS(FEAD) BLE FEA7)A
2MIREAR)E Agelolch ARTE BETEA 94
TF+u| o] B A} (seawater-normal feed, SWN), +=2}3 ©
ST+ Quk A R (gradation to freshwater-normal feed,
GFWN), =23 e« + 9 F AL 5 (gradation to freshwa-
ter-salt feed, GFWS), @<+ YutAL 5 (direct freshwater-
normal feed, FWN) 4l === 4 d B A8 (direct fresh-
water-salt feed, FWS)E #lgich. sfj=pFollA & A7) 7+
Zol 52 FeFglon], GFWNIZ GFWST oA 5=
Aoz Agae] ARG o] 1Y Fol BET A5
%2 aRste] o FRE| Y4 fABUL. FWNTS)
FWSTE 19 & 942 4842 a8l Aok
Ad 77k g gelel 23 S-EAgAES 247k 18.2
~18.67, 5.2~62 ppme.g -FAHIh

ABE olHF 3~5%2 A ofd 1Y FFEHE ¥
Aol A A k2, 19 2~33) 2 o] FFich ¢]
o) 2o kg TFelol AAG wol 4% FHATE

Fohgict.

AQ 717 % olAle) AAE AZBE Aol 1w
ReAA AR, AFL AAALAND FSK,
Avstralia) A-&-3te] 001 g7 Aelgler. Aol
W) AT AAEE 48 ANAS 3Y F24 57
Agie A% F2A olE gozyE AR A
AAANAF(E 2 A HFAA-MA A IR A <100/ A
A BEFAA), AFAAEEFEA S B E-AA) A HF
AF X100/ MA A HEFAZF), A& JAFAELAHFTX
100/ A5 L7 x FEMA ), FHATEHA AB8GHE/
2715 A2)E BEERF/ A4 ) 1,00008 ot

7t Ao Azt whE AHe 4%E 5 dl
ol & Wizt Fdotr ] flate], Ay MAA St 2
Z g0l ANE AH3ck A2A) A oJAE EHA7

):—1 Z]—

7 WE(20C) Bastgleh WE Big oA e dlEAl7
T TERES AFse FAE FAstx, AA 9AA
TEFA A 2ullell Gl Bol 255 @ mubelalet
ol F W MEE uhEste] Afo] FEFHEF i e,
AAELI(5600xg 5E)sle] AHH AL THE A

23 Agsigdch AHe] o] gFEE o] 2547|(CIBA

CORNING M664) 2, AFA 5= AHFelkizA 7] (FISK

"OS" Osmometer) & AH&shod 4315}
/‘PEOH 78 dE(0.9%)°] oA A AR vX]=
-2 lotslzl el A FEA ARE AETHE A

- 318 -



g Fol(Mugil cephalus)9] Bib&olA G252 Atrrt 44

thg, o] ZF A 82 AOAC (1995) Wlol| uje} %=
2 Ak7td AZH(105C, 4478, ZehA-2 Kjeldahl
A ek (N % 6.25), A4S Soxhlex 4224 (Folch et
al, 1957), Z%) 22 R o2 EAsch

RE A4zt 8ol thstel= Computer Program Statistix
31 (Analytical Software, St. Paul, MN. USA)el| <3}
ANOVAZ AAsla, LG4 Aoz HFke] &
XHP=0.05) 4+ stetsieiet.

Ao
B o gk

2 =

A4 AF A

Aol9) A QA Table 17} ZFe], A4 7HAA] 11.0
0.1 cmolE o] A¥ FEAlol] SWN, GFWS, GFWN,
FWS 3 FWNY] #=o.2 7k7+ 14.00.3, 14.0+0.3, 13.7%
0.3, 134111 g 13.0£0.3 ecmo]t}. o= 7pA A 7to)
7y FWNX SWNI GFWSe} §-2l38t xe]& Bgich
(P<005). A FTA Az AAB(GRL) dA] SWN,
GFWS, GFWN, FWS 3 FWN9] wo. g ztzb 26907,
264105, 24311.0, 21.210.3 9 18.0+£04%Q k. =&}
GFWNz} GFWSE SWNi} bl ste] vt wekod), 8-
ot A= gledek(P>0.05). 28y} FWN# FWSE o2
AT Bt Fo3tA o AAE-S vebldchTable 1).

Ageio] AlF-2 4% MAA] 115204 gold Zlo] 4
¥ Zg Aol SWNel|4] 18.7£1.2 golglow, v}2 A%
FollA= SWN Hr} o2 Aa-e eblick ot st
A dam 3A7) AP THGFWN, GEWS)S] sljaoi A
s Fakel] W2 3hA] 71 A (FWN, FWS) Hey 43
o] Wl (P <0.05). A% FEA 2FYA-E(GRW)L SWN
oAl 71AF =L 91.714.3%E el whu, FWNoll4] 40.8
+29%E Ak gk

1.

2

L AEE 2 AN 240 nAE P

bt

2. ol 4F%, FTHAF 9@ vnxs

wo| Ajek, =84 9 vIEE Table 2off Viehy
gt o] HHFL SWNel|4] 118.8+0.1%E el wt
™, CFWNL 1227:+1.0%9} FWSE 122.1+1.1%24]
SWN Rt} =7 JehdohP<0.05). 3k GFWSe FWN
of| 4] Z+zF 119.8+0.5%, 117.1£0.9% 2 SWN} -5-2]3F 2}
olZ elA] ekghrh. FHAlT= FWS, FWN, GEWS,
GFWN 1l SWN 2=4] & 7+7} 1.8+0.1, 1.7£0.0, 1.7£0.2,
15201 & 14F01elgid}. o)F SWNI} FWSH|4 £-2]
3 27t Qs 48 F84 v EE BE A9T
ANA F8 2o E Kol gk

AE Z22 Agole] AFELS GFWS7) 922+122%F
} =9kc}(Fig. 2). Y202 FWN 90.6%0.0%, SWN
+22%, GFWN 86.7+6.1%, FWS 85.9+45% <=0|$]

Survival (%)

SWN GFWN

GFWS FWN FWS
Treatment

Fig. 2. Swrvival of the juvenile grey mullet fed on exper-
imental diets for 60-day. SWN, GFWN, GFWS, FWN and
FWS are same abbreviations as in the Fig. 1.

Table 1. Growth of juvenile grey mullet fed on the experimental diet for 60-days

Total length {cm)

Body weight (g)

Growth (%)

Treatment

[nitial Final Initial Final GRL GRW
SWN 14.0+0.3 18.7£1.0° 26.9£0.7° 91.7£4.3"
GFWN 13.7+0.3% 16.8 1.0 243+1.0° 70.9+3.0°
GFWS 11.0%01 14.0+0.3" 11.5+0.4 17.6 =1.0° 264+05% 79.0+£1.9°
FWN 13.0+0.3° 14.0L0.7° 18.0 0.4 408+29¢
FWS 13.4%+1.1%" 15908 212403 543+15

Values (meanzSD) within the same column with different letters are significantly different (P<0.05). SWN, GFWN,

GFWS, FWN and FWS are same as Fig. 1.
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Table 2, Feed intake, weight gain factor (WGF) and con-
dition factor (CF) of the juvenile grey mullet at
the termination of the 60 days experiment

Feed intake

Treatment WGF CF
(%)

SWN 118.8+0.1° 14+0.0° 85+0.5

GFWN 122.7+1.0° 1.7+02%®° 8401

GFWS 119.8+05"  15x£01°  7.7x03

FWN 117.1+0.9° 17+20.0%  77%02

FWS 122.1+11° 1.8+£0.1% 80703

Values (mean£SD) within the same column with different
letters are significantly different (P<0.05). SWN, GFWN,
GFWS, FWN and FWS are same as Fig. 1.
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Table 3. Body composition (% dry matter basis) of juve-
nile grey mullet at the termination of the 60
days experiment

{ . Crude Crude Crude
Treatment Moisture . ..

protein lipid ash
Initial 79.4%0.0" 16320.0° 1800 1.6%0.0°
SWN 778+03° 184+03° 14+04 141017
GFWN  795+08% 17.0+03% 18+06 1.3=01°
GFWS  785+0.7°° 17.4%02% 2.0+03 1.2+0.0°
FWN 80.0+04° 17.0+04% 1400 1.3+01°
FWS 791%£01% 165+00% 2.0+02 1.3%£01"

Values (mean*SE) within the same column with different
letters are significantly different (P<0.05). SWN, GFWN,
GFWS, FWN and FWS are same as Fig. 1.
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Fig. 3. Sodium and potassium concentrations in body
fluid of the juvenile grey mullet fed on experimental
diets for 60-day. Same letters on the bars are not sig-
nificantly different (P>>0.05). SWN, GFWN, GFWS, FWN
and FWS are same abbreviations as in the Fig. 1.
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Fig. 4. Osmolality concentrations in body fluid of the
juvenile grey mullet fed on experimental diets for 60-
day. Same letters on the bars are not significantly dif-
ferent (P>>0.05). SWN, GFWN, GFWS, FWN and FWS
are same abbreviations as in the Fig. 1.
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