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S 5 PR AR TRk 3% 78 7% 5 oh 55 4 O 63 L B R 5

ZEZ, X A, ®BHRH
(LWBUERERE K AT, W 201306)

B OE: AR REREPHR T HREEENEEN
50 ~100 g R R SE ARG, IRIOTCE 3 MR K
WA 100 B/m’ (5 kg/m’) (PB4 260 B/m’ (13 kg/
m’) MR B R4 360 B/m’ (18 kg/m’) , BRFE KM HHHEA
PRI EAE KRR T ERES A RKMER HEEkR
N H 3 2 B A R 5 2 R R T v T B SRR A s /N B R BURN
TR R R SR A B G T T O B o X A g A B
AR, RIG VI , 25 B R0 A 1 3 P RO B R B Kb
& C3 REHER (ALT) A NE AR (AST) B B EZW;
RIGERET,3 N AR A M v P B R A A
MARFHREAHEERAEER ., SEMRNIBIRLE RO,
INHARIS T, R E 50 ~ 100 g #1540 £ 19 HL 3%

MARR: (1) &ERESREFREH
SRR B R K IR &, L BE
EREEEALFE . BXTFHEER
FER a0 B SV ST
BB RS, A E N TR
BEEB R, (2) AMUH T %A
KARPRFIA: BEAE A , 3B J A T HE bR —
FPAG AE NN R EEE
HIbRIE .

KEER: SRS 06 FEEE T
Bl 1k il

HESFES: S965.3

BRSPS R 260 B/m’,

R E SRR EE R R AT A M E
A BB TEREE AR IF T L & 38 ISR I
BERAT IR IR SR I R & Bk i B PRAEE o
FRIE AR — N E RIS T, XK A3
RAEEE AR R — RE BRI, 3 R B 5R
TS B D i P L3 P B TR R T A
KB AL KB ™ %, FRHEE T
FRE TIRHE MR K R AR
BRFARFF AU R ERGBERER. AT, BN
SMITIET RBHIRTE BIREE E P IT, £+
TR AR a R " ARG
JR 1 ZS ) FRAE A B B B S B BOK, ik e
(8] FR) 7K AR AN Ty 1 1, 12K 5 2 B AR K
W 71 7 A IO 80 7 588 5 B 2 A ) 14 ot b, S [
(9K B BB e R A AR

R 8 ( Scortum barcoo ) UK Y = 1A
#F.6)(jade perch) , )& T #7J¥ H (Perciformes) &

RS HEf: 2011-09-16 {EE HHf: 2011-12-01

EARSAT: A

#} ( Theraponidae ) & il J& ( Scortum ) , B 4 K #
BEPR POt S AR R E SR E S SR A
R BRF WA B4 IR K M, 7EB KA H
A HHE W AR LA K B R A R A2 K
W, FHIRLAM I K H 0 F 2001 45 KR
KAFINE5 | 33 g A B ], FF e LA 0 2 5 1k R SR 3
AR TR W ENTT RN X TS
FRESKNTE FEE P TFEMEE RaR
B g R R &, BRETE
2 LA 3R | A SR ARG 3R K 3R
B N F B TR T e R B T B ST
AP AR ILIRIE . ABFFE MATE 50 ~ 100 g H) &K
B i) 0 R AT X G2, 7E2F B A PR IR K IR 5 R
Gerp AT T oA 45 d R, A K A
7= R A BARPIME & B E IR IR AR, B
TE Ay e A o i 77 B P A AR S R R AR AR AL ) 2
Az

ESWE : AT CRL) BHFE T4 5 (201003024 ) ; ¥ #E Z R SRHIMIHIH (11Y2150)
EEE N B EZ(1974—) %, 1+, BIBER , 5505 0 /K P SR B K A BRANIE 3R K SR R 465 T#2 . E-mail : gzhluo@ shou. edu. cn
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AR T

1.1 RBBEREHR

FE2008 426 A 15 H, N7 AR LT pg i X
PEAZ BAEIK 7= AR A PR 7 3K Mgy 0.3 ~
0.4 g R, 7Er EK B0 58 B vl K f4
FALBOR TR G 58 B R T S B 2 AT i B
PIFRBBIKIRAERFTE (23 £ 1) C L IEMRE N (S +
1)mg/L,pH 7.5 0.1, A& & (TAN) <4.6
mg/L, WAHEREE (NO,-N) < 1.5 mg/L, ¥ 3 4
AJG KEIL S50 g &£, iRt 4. iR7E6
AMEFR N 500 LKAR (oA B B AWy o g 4 1
VB K BT AT .
1.2 Rigit

R 87 5% 300 ) £ 10 1% 1 FIK B PR AR A, 1R
Bt 3 NMEEA, T HIREEA S kg/m’ H%
BEZH 13 ke/m’ FIR AL 18 ke/m’ , MR
— VAT, pHEMRARBRERE, FAaRE
EW)E PR, %M 2008 4210 H 16 H -
1271 H, fEiRL% 15 d(2008 &£ 11 A1 H,
P1) Fi%6 45 K (2008 4F 12 1 H,P2) 4354l HX
A, 5 45 R BUREINALS: f AR FAE
1.3 RIE&KH

IR ] PR 457 2% 7K B 48 4 1 R -5 % 3 P A
[l X L4 10:00 F1F 4 15:00 BUKEER I
BK G bR IF DR F8 & A IR 5H 1 P K B 38 45 K P
MIFEA —F . TK B i TUE $8 bn K , I 0 %
ook &, I E A 0 P Sl A R P
HEHFRHE P AT R, HAKER 2% ~
3% MRECA AR, AR 9:00,15:00 F119:00 i#
FrEemd iR R . BT FARDRL S 95 M 8 B R
TR BR 2 B A 7 i RS & 1Dkt DRt 2 A
MHEH 45.0% 505 8.0% , /K43 3% ,551.8% ,
BE1.5% R R=2.9% , ERR=1.4% ., A%
HAIE R A SOLI
1.4 WEHER
1.4.1 Bk

A F2008 4211 A1 HAN12 A 1 HES
M8 B, #EAT IR AR E R R I TE
HIREE . BURERTIFE 1 do BRI F 5 k2
B ENE A 250 mg/L 1 ZEFF RS
fig B %% 7% B2 2L ( 3-Aminobenzoic acid ethylester
methanesulfonate , MS — 222 ) fj/NE &8 7, B A1

FRTE | min ZN5EM. MRIGH 1 mL K484
Buiwe, fhoefe #AT £ R AMEE MU E, AT
4 CTEL, RIEHAKERRERE -20 TR
7,08 BRI AA I oL, 12 h R B
FESE IR Ik B AGRUE B 7K (A Y i R0
Ao
1.4.2 ARBHHE

RIEAF B AR AE LR E BB E A
Bk B, T T IRSEOHE

Dyye = (Wy =W,)/(t, —ty) (1)
Trw= (W, =W,) xn (2)
Sscg = [(InW, =InW,)/(t, —¢t,) ] x100 (3)
Fee= F/(W,-W,) (4)

:_DQEF' :Dpw(;jﬂ /l\ﬁi H iﬁi 5 TTAW%/EJ:EE;SSGR%
FEEE R Foc HERLR B W, W, BURE I (]
t, FHEUREETE] o, B B FHETE (g) 50 B RELG
F Ry BimE(e) o

1.4.3  BZBREEA I

L7 B BB (ng/mL) B 0 E SR JFH 6 06K £ 22
2:1" (ELISA analyzer, BIO - TEK ELX - 800),
R BB R FRMA COR & B EFEX S5 I3 57
& (QRCT -3013331321131 EIA\UTL), M8 L
g S 3 ] AR B FRAF]

1.4.4 C3 %

FpMA C3 SR PG S % W fiH% ELISA 46
(#7 g/L, QRCT -301330010021 EIA\UTL) , J#§
H LS 5 AV ARERAF .

1.4.5 B HNHEAR(ALT) M5 EH 5% 21 (AST)
il

BELEE(AST) AN EE (ALT) (&5
fz:U/L) SRl 28 Hh i S pk il ( HITACHI 7600 —
010 £ A AT s N & AR B EER
BRI 5 1R & (AST) , 28 0 % & i I 5 10 &
(ALT), H7A WAKO @ ji, 98 EigH MR 5 A
RAFE, 4 TR,

1.4.6 KIS

pH, 7K 7 S8R YSI - 556 i€ ; SR A
FITRERER (NO,-N) [l 218 APHA M)

1.5 BESH

i Excel A#HTHRES 0. HERER
J5 243871 (a one-way analyses, ANOVA) #Ef72%
s REWRK, P<0.05 fEAZRBEKF,
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2 HREH

2.1 HEKiER

e 3 A % 5 BE AL BE A A TS RS 2
100% , {ELAS [ 7 BE Ak B8 20 22 8] F) A2 4 22 57 B
R AR R AR | I E AR E A KRR
THEEAMBEEAGR ) . =% AR
REON 3.1, B R THEEH.7) MR EH
(0.9),

F1 3ATEANSEEHERSH
Tab.1 Parameters of growth in jade perch of stocking

density experiment replicates

WA R R AEWE4
WG RE/ (kg/m?) 5 13 18
RARBEE /(kg/m®) 9.7 23 27
VIR AE /g 65.62+1.97* 68.82+2.94* 64.63 +3.49*
BAARE/ g 96.62 +2.99* 88.62 £6.81% 75.54 +6.36"
REHME g 0.69 0.44 0.24
EREA KR 0.864 0.561 0.346 3
TRRH 0.9 1.7 3.1
HER/ % 100 100 100

R SH TR F AR T B E 2R, RRNE 2
FMk2 5 (P <0.05),

2.2 MmMiEFERERE

45 B AH 1 LV R R R R B LI 1
11 A1 H (PL) Wi, {55 B2 20 R s 2% BE 4 A B2
FEREEEEREE (P = 0.026) K% EHMP
HEAZE (P = 0.055)  H % B 4 e 2% R A
ZE(P =0.798) R AHE;12 A 1 HEMF
B, 3 /N2 B 2H R 6 A 4 LT P B R BRI B
BAEHEER WS 11 A1 HAEL, £HEAR
B RV B ¥ S T
2.3 miEfiME C3

255 B A A £ 1M T A MA C3 VREE LA 2,
11 A 1 B (P1) BURERT, &% B 4R 56 f 1L 7
C3 HEREFAHE ., RIGLERE (5 45 KX, P2)
B, PR S A IR A I Y C3 YR
BAEREES KRB EFARGAME C3WRER
HEEFhREHAMSEEHHP =0.02),
2.4 mMEFARESHBNSEEEERE

11 73 1 HEHERS(PL) ,3 A% B 40 2 6] i 3
fEME S ALT M AST K ER B ENER
(P<0.05);7E12 A 1 HEURERT(P2) , M 4
) ALT F1 AST 5% B 2 Fnrb 4% BE4H ) ALT 1
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AST B3 (P <0.05) , TAK% B4 firp 2%
FEARNTHEZER, PHEHR AST BET
K&, R 5 BEAH ) ALT A1 AST N2 EFH(E 3)

100. 00

2 b o EB A4
2 80,00 o 41
< 70.00 o R4
R 60.00
% 50. 00
40. 00
5 30. 00 *
20. 00
ﬁé 1. 00 :
0.00 B
P1(315K) P2 (345K)
BRE B[R]

1 3 A% EA S o i i P R R B
Fig.1 The serum cortisol level of jade perch
in three density groups
AR FEFRRZER BE : « Plvs P25 b (REEA vs W%
B4

*a B B4
Sh#EEH
C ORFEH

w o

MFEHC3AREE/ (ng/mlL)

P1(3515K)

P2 (5545K)
HURF: ] )

B2 XTEASEEHEME C3RE
Fig.2 The serum C3 level of jade perch

(=]

in three density groups
REIWFRFRERRZE R BEM: + Plvs P2;a REF L vs
B e PR vs B

2.5 RIHAERKRIERR

FRUE R0 0 [B) R 7 0 2 5 4% 4% B A R K Ak
ARV, (EL /S 2% BE A A 7K S4B I LU AP 2% B 2
rhEg EEL 2= TR A B K BOR L LR 2.
2.6 BEEAETHAEE

HRAE A 1 56 5% 5 2% B A £ {4 3 B4 0 AT DA
R EEAMBIEE RS, 1 ke, B TREEL
) 3.1 kg FIis % BELL ) 3. 93 kg, ARHEICR MR
I A ) pr AR K B RS B AR EIE L, 7T
DIAGE AR P R 5 B A 0 IR £ B 7 3 B Y
KB 5 49 L/kg 191 L/kg F1 693 L/kg,
W KB R A T I AR 2 1.5 o, RG]
I 1R 2 B AL ) P P RS A 43 2 150 T
390 JC A 540 JT. AR & B R B W B A 4
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(3 000 Jo/t) FH%EE, W 3 > %% BE 4 i) 1) 8 AR
JE 8.4 70.27.3 JLMI 36.5 Ju. HILITIRIAKEY
WG IR 2 SO, W 3 /45 BE 21 (7K A 32
S0 3 J6.7.4 TR 15. 1 T RN R R ALME B
P ARE T et B B M A% 22 18 T o o L, AR A
R ANSRA T e 1 R E ) A 4R TR 200 T
B8, 3 A B 2 A 1B (B 20 310 JT

. 18.0 * gl
S 16.0 A
< i;-g L | ormEEd
B 10.0 b
® 8.0 ‘
E 6.0
40 :
K| 2.0 -

0.0 PFI5K) P2 (5545K)

BORE i)

515 JuFN 393 JGo IR E] A P HE A T A
FRAHOK AR, AR AU/, AT LA 28 ANt
AR R, 3 A B2 A B A A A e
JAAHIR , f 55 50 T6. B 4L AE IR AR )
FET (30 T0) o WU 3 />4 B2 A 19 AT LB AN A
Ja W zs 3k :374.7 J6.555.3 Ju 114.4 JT,

q o0 =
ﬁ-g O B4l
% 80.0
3 60.0
40.0
g 20.0
0.00

P1(315K)
BRI ]

3 XREEERGEHEMFD ALT 0 AST iRE
Fig.3 The serum ALT and AST level of jade perch in three density groups
AR FRRRZETBEN: + Plvs P2;a IREEEL] v BRI ;b ARFEELL vs W% AL ¢ TR vs MWL,

F2 RABHAEKBRRL
Tab.2 The water quality of three density groups

IKBEAE bR RFEH  hEEA SEEY
T/°C 23.86 +1.27 23.79 +0.15 23.64 +0.15
DO/ (mg/L) 5.56 +0.10 4.410.14 4.3120.12
pH 7.55+0.01 7.48+0.01 7.58+0.02
TAN/ (mg/L) 0.71£0.20 1.05+0.32 2.08 +0.55
NO, -N/(mg/L) 0.10£0.02 0.57+0.20 1.29 +0.11
3 Jig

ALK =37 E R B B 4R e B K AR i £

R T B 7K = R B A PR
FRIE A B R R R I BRI R & U AR
L e 8 B S £ A T B B BB AN . BT
PEESUNERINEIY sk o)l P VAN A TR L
R B BORIE . R4 BEBIF 5T LU IR E , S0
WEKRZ, HIRE R 4R AR, Brilx
TR FREEEFEEENPRRITREA L,
ARFFRERE T AK A B A P BOR IR,
FRIE L IEE . Wb, BRI K IRIH R G
YRS R GE , 70 T ik S B B L Sh oAt PR 3 %
RIEEER R

®3 ABHE3HFEEEENRAGE

Tab.3 The cost analysis of three densities during experimental period

Eiztan FRIUR R A R EEA B
MFEAKR/L 1512 3780 7 560
Hfy e g e KR/ (L/kg) 49 191 693
BT B R A/ (5T ke) 48 76 137
BP R R kg 0.9 1.7 3.1
MR/ kg 3.10 5.15 3.93
MEE/ TG 620 1030 786
SR A/ T8 8.4 27.3 36.5
M A/ TG 150 390 540
MK BA TG 3.0 7.4 15.1
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3.1 ZEXNFEEEMBHEAR

WFFE X F 35 58 5% B 0 35 56 .28 () 2 i AL
R T RIS A TH , HE A K 3% 50 25 BE X F 2R Y
SN I ) B ) BB A I B A S B e
Xof B A A B RS o X R R R BRL R R 2R Y
ARTTARFEGERAER . — AN R
FEXT SR v] fE EEE L A K (1) B
B FRFE % P 3 I T BOR A K AR B K UL, B
FEV R AR BE (DO) BRI . — & ALk (CO, ) (&S
A(NH,) & & B 5, xF 28 F 808 b a8 1
F5(2) %% BE 1 AR 8] A B8 s L&
S, REE P B AL AR T A AR RN , K 35 18
PR S {5 3 4 e A R O R A R b, EZ
BRI B BE R, — AR KA
PR PR -4 T 76 38 BV B 9, BT DA SR 2% BE X
KRNI FRGER , — AN = B TR % BT
18 BB RN (crowding stress) HEGIAE T4
YRR AESERN B, BRI T R EKKF
MR HELRE. EEFREFELE-NEEE
BEMEBER T, B8 TRZHEMMHEREKY
HE, eansK BRI | A 77 25 (8] A& 9 19 7T A5k
sl ARBEIE rURAE R N 4 1 45 B L I SR
TKAR 7K B bR 19— B, 15 1 25 BE 4 7K A3 98
BLLOARSE B R 2 B A R K BRR L 22, B
A RE IR N 77 BE K AR 1 34K IR 7 X SRR N 5 B
FEAET A (R R O 9 B R A 4 () Y M —
AFEHEER R , K BUR BB At 2 R o 2% B2
R 2, BT LA R 7K BT 1 8 A %o 23 £ )
T 2 285 BE Y Jih 3 35 ) — R R ITE

K BT 32 W) A2 BB 8 PR 550F0 AR 27 SR i ok
K, MEanBELE TASAZRINMEEXR,
T FR # 22 (] ) 4 43 i 3 B0 3 2 3
WYy, FRECHETTE ) $21H | 3258 %% iR 56
W E B R B R R R ALK R P i BRI
ARSI FEK AN ANER, A5 TES
FEE DL 57 FE K A I £ AR B A BOPE D R 5 2%
BERIEAAL
3.2 FEXARENERERNZIE

KJARTANSSON 2521 %3 78 M 35 ~ 125 kg/
m’ ) 3 Fh R [R5 BT R A B A B K T o
(Salmo salar) H & JLF—3, {H SURESH HI
LINP* R0 26 B 1 25 BE 21 vp (O 4R 608 1y 2B K BB 3
MR TR EH, AR A A 5 % A

http: //www. shhydxxb. com

Al aERSRRIAL BEEER (R
1), HARZAREE | Ssp T Doy HRBE A 57 76 55 BE HO)
WRMEEEK. HERFEEHASHHEA,+
FEASREBEEAZREZS A RE, RGREE
HEREEFEHAZMZFBE (P <0.05) , A%
RS, BRAUK AN AN EIRFFAE, BEE
FREABT R REL 3 PSR IE 2 A KM E &
TERERLE — B3 0o 1056 45 AR B 4% 2% BE 4
Bt #4518 9.7 kg/m® 23.04 kg/m® F127.19
kg/m’ , X FARHAE G FP IS E R, 5 R 2
=108
3.3 ZEXNREENEEERPZN
*MERICHU A Y B M EZE 4, C3 2 Ab
ERREHFERS . B3 TUFH, KK @
Mg C3 5 PH Bl 5% 58 % B2 B 3 hn i ek /s 19
o FICHEDO 5 w0 B P B b X & A
FAY LY A% PRI P 8 T AR ORI A, #0003 w]
REL G T #MATE RS MR BE 19 T R, S B AMA
LU 2 43 B R T, AT BELIRT T AP A B S8
Wi AR5 FUESE T+ bhE 51 & T %Mk
YR 9T % , 5 ROTLLANT %17 X B4 ( Pagrus
pagrus) K45 B —3, MONTERO "' th 1} 3# 23
KB [E] IR BY , 4k 8 ( Sparusauratal Teleostei ) %
RIEHEREMR T o YIN &2 B 3B e 3T
VS AR FIAMATE P T B, IR 4R S Ab TR R e
) 48 ( Cyprinus carpio L) 7] BE A —Fh LR Y
BFEIK R
ERGEEFMET , SRR T A - i
K - "B [H] 20 23 ( HPT) %l 32 3] 3% S2 00 %, AT =3
Bk B R KT & B R R
HPI 432 200 85 T i i FE @R 2 1,
ROTLLANT 7)1 TORT 2121 18 1 v g A5 6
541 88t ( Pagrus pagrus) 7€ 20 kg/m’ #1325
FU7E 7 ke/m® Ff 3258 (4 I 5 B PR /K P22 55, 4
AR BFSE A K F ¥4 ( Sparus aurata) 7E 40 kg/m’
HIREE 15 JH, Mg R R EEK P E B B T
10 kg/m’® Ff J2 5 14 1M 35 B2 TR B K P A 45 R
BN, KIATE & % B SR IR T 19 8 ( Sparus
aurata) ¥ 4 Bz JRBEAK &8 BEHFE,
TIAEASIREE | 58 B 100 B/m’ 31360 B/m’
H)45 d FRFE AR, ZEFREA I URE T (15 d) I
1A B Jo P 0 A R 6 R S0 BRURE 1) e TR Bk B2 T
ek Py e A, L e i 49 B 199 IS B O B 541 A
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HARMKTE, RREE BEENZER . 2k
BHEHSEEHAZRREEENEZR. X5
MARCO #1 PRIORI') X6 ( Sparus aurata) 15 H;
HIZEAH L. SR, B F S H R, 18 i
S I 37 PR R SR O R R AR B RS . A
I, R I 45 R, & 9% B 2 Hh A £ i v
) B o P B 1 B A T AR — R R A
375 P B R B, T L 4% 25 B 41 i 06 # 1f 37
B R R R B [ 1) 25 5 2 MERRAI, iX AT BB 2
SR IR B[R] B RE IR X AN A SR R A T
T8 N P T, A T 5 85I Y B R R ) 7K - P
Ko 7EIRIG VI (P1) , w55 %5 BE 20 i 0 2 1L V5
ALT f1 AST 5 HERNEEHA B ENZER, M
ERE AR RBEE S (P2) , &R EHZ EERA
BEVERZE R, 3 U0 B 1R A T 3R 5 B R AR
Iy 3875 — 5 FRO3E I BE S o
3.4 MFEEXFEKEHZME

SR EAE R KR B T RIER R, RE
HIAE W IR AR N RBAR I M R AR K A b =LA, IF
HASKME Rt b B 2, B AT = R, &
SMHEFEMRAE, KBS BEPERXR 2 ki
KB, KRR RBAARHRAR D kK, EHK
J , DAPRIE R A5 S — N B 38 PR 5S4
o ARG BEALFRBK AR IR BB 2 AR Ae e

NS B R E RIS B BLE , IR B 4 A
w2 R A B 25 SR B B, TR 4 L I 25 S
B Xt EREE MK C3 A ELAMMSNER
ity R RS 0 43 BT 22 BRI 285 B 4 R0 b 2 B A A
HRSUHBT TREEN REEAMPEE
HRZEFMAHE S, B, AR5 &4 T,50 ~
100 g Fy e {40 o fl v o £ EU A0 38 ‘B ) R L5 B
260 B/m*, TEE AR, e R E AR
BRZ, FEBEENHE R - NEFE M
TR, FRATIESEAT 4525 B 40 37 8 LA A B Pf % B
FREFTE P A0 A% R SR 5 T O £ 0 A0 A A 5 T
REERHFEERE, FrLA, G KB HE SR
B Hh o 2 R G BRI Y R B R IS SR
B E R ARG RERG I RERRZ

o
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The stocking density of Scortum barcoo juveniles in the semi-recirculating
aquaculture system

LUO Guo-zhi, LIU Gang, TAN Hong-xin
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306 ,China)

Abstract: The influence of density on the welfare of juvenile jade perch during the 50 - 100 g growth stage
was investigated in this paper. The experiment was conducted in tanks equipped with a biological filter, and
two tanks for each density were used. The three densities studied were low density (LD, 100 fish /m’, 5 kg/
m’) , medium density (MD, 260 fish/m’, 13 kg/m’), and high density (HD, 360 fish/m’, 18k g/m’).
The experiment lasted 45 d. The welfare of the fish was studied by recording growth and physiological
parameters during the whole period. Within the size and density range tested, fish welfare was impacted
negatively by increasing density. The serum cortisol, alanine aminotransferase ( ALT) activity, and aspartate
aminotransferase ( AST) activity levels differed significantly (P < 0.05) among the three densities in 15 d,
but at the end of the experiment(45 d) the significance disappeared. The effect of density on the serum C3
level was delayed, and a significant difference was not detected until the experiment ended. The body weight
showed a significant difference among the three densities. The average body weight of the LD group was
96.62 + 2.99 g, and that of the HD group was (75.54 +6.36) g. The results showed that although the
perch in this study were able to withstand the negative effects of high stocking density, it still influenced the
fish’ s growth.
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