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(WA ST K =B BT WA W TT R T TE Be K 7= SR AR I oL, WiTL F1l 316000)

@ F: KR 23 ~24 CHRRMFT BIRT FREEEN KA
AR SRR NN, X%EE D,.D,.D; fl D, 3t 4
NFRPEBBEL WIREE AN 1.2.3 4 kg/m’ o GHRFKH.
K& EZ e B A R aR TR RTE, K& E
BEFRFEAR T AR A G . K% ERAT, KAk
KiWE, KYREZOPHE TERIERZE FRERRE
ETHE(P<0.05), EENMABEIRD, HFRBARTEER
W 5 L ) 328 45 M N T 28 k> 5 B ) e A R A M BE

HrE=R: HEEAME RFAH
FRIH A BN A K R R E
B, ASGE SRR KA
IR RE BRK ALK B
B BER BYRILERT IR
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BLEANRB MBI EYELED, > D, > D, > D, KAH e

BoB HARPAMBEAE 6 kg/m’ Zoy B IAE] 9 ke/m’ JEARIEH
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(Oplegnathus) , F 2 53 1 T H g . KRG 8B
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FRIAEERL Y2, kA B SR AL S
EHH
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KA AN FILTK=HARFENLESF

ARl P I 2K A A2 B A LB T T AR 3R AR
Y, BET3mx3 mx3 mMFFHEIF 10 d, %R

YRS HE]: 2011-11-25 {&E B 2012-02-23

hESES: S 965.231
NEARERE: A

EeA R RK T A A K 2.90 ~3.02 em R E
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1.2 REHE
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1.3 HiEsE

FAIBAE P T 18 + brifE2E (X £ SD)
T o BERA SPSSIL. 5 i 4T BE ST
8T, P <0.05 hEFBE,P<0.01 HEFIKE
Z . HB3 B ( condition factor, Cp) | £ 5k A= K R
(specific growth rate , Sgz) . & B & (feed rate,
Fy) . B4R (feed efficiency, Fy) AFHXTHEK
3 (relative growth rate,R) BT E AT .

Ce(%) =(W/L’) x100 (1)
Ser(%) = 100 x (InW, —InW,)/t (2)
Fo(%) = 100xC/[tx (W, + W,) /2]
(3)
F.(%) =100 x (W, -W,)/C (4)
R=100x( W,-W,)/ W, (5)

AP W, IR T 46 %0 106 8 A e 2 W, D45
A 20 A A A B E 5 L A ¢ i i f] 5 €
popm e LI EIPSES PNGE S =

2 iR

2.1 FEEENFAFFEERNMME

IR IA] , 5 BEARAR , T R, SR
XAFIE RN B E (P <0.01) o RAIITIARTHIA
IR RH AR, BAKE M, Fr AR &G 7 d,
FET-RGREITHR (R 1), B SR B = (R
2) , YB3 A B f e TR
SRITE R, K R E AN T A A H A
o

*1 FETENFAEHETETEZNZN
Tab.1 The death rate in juvenile Oplegnathus
Jasciatus at the four stocking densities every 7 days

. BT/ %

R BB D, D, D, D,
7d 0.34 +0.04 0.40 +0.01 0.64 +0.04 3.44 +0.45
14d 1.96 +0.24 1.87 +0.06 1.86+0.01 4.18 +0.76
21d 2.74£0.23 4.17 £0.05 7.18 +2.47 9.70 +0.32
BFETR 5.04 6.4 9.68 17.32

2.2 AERBNFEZETL

AR SREEE R 2, R 1~7d
B, 25 1200 20 14 57 FE 25 BE A 0 3 K e 1 ik B
100% DA F.(3R 3) , Hrh D, HISKEK, U5 E
FE 8 kg/m® LA PN I8 B Ak A B AE K . FEIR
7 ~14 d B, & A A XS B K R BEE % B R T
TR, RAE D, dAEX K RYAF] 100% LA L,

HARHMES0% LIF . 7R 14 ~21 d i, 48
SRR B2 TR, D, 4181 D, ZLHIX B K % 7E
10% AR, Ut B 24 25 B 515K 9 kg/m’ DL ERIAE
HAAOHRYG AR ERK. D, AMXTHERKEN
31.16% , i E T 6 kg/m’ J5, 5 A 4
A BE T BRI

®2 AEMBNFEEE
Tab.2 The breeding density in different periods

S FRHE/ (kg/m®)
BBt D, D, D, D,
0d 1.00+£0.00 2.00+0.00 3.00+0.00 4.00=+0.00
7d 2.15+0.02 4.18 +0.01 6.93+0.04 8.27+0.04
14d 4.34+0.03 5.97+0.02 9.32+0.09 10.36 +0.72
21d 6.69+0.23 7.83+0.36 9.90+0.29 10.43 +0.06

*3 AEMBNFEZEEMERE
Tab.3 The relative growth rate in different
periods of the breeding density

HIATA K/ %

ERBE — b b, 5
0~7d 115.00 109.00 131.00 106.75
7~14d 101.86 42.82 34.49 25.27

14 ~21d 54.15 31.16 6.22 0.68
0~21d 569. 00 291.50 230.00 160.75

2.3 FEEENZARASEERKEIE

FREH % B X S B g AR R ITET R
FAE T BE R L35 4, 1RI6 T 1R B 2% B8 E
BE70.011 29 ~0. 044 20, iR 56 45 W5 & 41 A8 W
BE4 Bk 0. 027 92 ~ 0. 045 26.0. 029 30 ~
0.044 84 0. 033 21 ~ 0. 041 84.0. 036 00 ~
0.045 81, F¥ B EHEF A D, > D, > D, >
Dyo FZESHTBARA R A K B B IR B 5 R
B3 (P <0.05) (HRRELERAT D,.D, #1 D, At
WEERFABE,

FREH I BN S R G R E R R AT
FRAERKRBHZWMILE S, 7EE MBI &
HERRARED, > D, > Dy > D, AREFFRAERK
% D1 > Dz > D3 > D4 aﬂﬁﬁﬁ*%%iﬁ% Dl > D3
> D, > D, FEHRAKRIERRO0 ~7 d BrEc#f4E
FeER R YE B, BRI AR T AL A
ARKIGHE, FEERBEEHER, {557 ~ 14 d &
B RR A K R AR A 1 B SR T 2 W R IR
54k, 4 D, | D, RERHKRA KR D, K, HEHL
BEH (14 ~21 )  fFk A KRB E TFRE(P<
0.05) , EBAK = 2% B e T A KR AE #2218
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F4 FETRENEAREE. K ALEHKMERE NI
Tab.4 The effects of stocking density on body weight, body length, pre-anal length and condition factor
R4
L7, U\
AR BB D, D, D, D,
0d 0.979 5 £0.111 3 0.979 8 £0.052 3 0.9797 £0.122 4 0.979 0 £0.095 3
Y 7d 3.2320+0.1650 3.128 5 £0.065 6 2.6180+0.523 4 2.176 0 £1.108 0
& 14 d 7.306 0 £4.555 6 4.876 7 £1.993 1 5.8000+4.2590 5.0407 £4.248 1
21d 9.161 1 £6.978 9 7.0173 £7.625 1 6.3387 £4.368 7 5.4435+2.8213
0d 2.948 0 £0.194 9 2.948 8 £0.184 0 2.9482+£0.193 1 2.947 9 +0.094 7
e 7d 4.366 0 £0.011 7 4.367 5 +0.006 7 4.1000+0.1750 3.7500+£0.152 5
m
¢ 14 d 5.4200+0.4389 5.100 0 £0.162 9 5.178 5+0.334 4 4.8800+0.448 9
21d 6.0111x0.3352 5.526 9 £0.458 8 5.4333+0.358 1 5.109 7 £0.250 2
0d 1.953 0 £0.086 4 1.953 4 £0.086 6 1.953 2 +0.066 4 1.952 9 +£0.089 0
WCHK 7d 2.536 0 £0.001 7 2.5335+0.001 6 2.4800+0.0120 2.3200+0.072 0
1
AR/ em 14 d 3.1000£0.130 0 3.046 7 £0.055 5 2.9595+0.123 0 2.8000+0.142 9
21d 3.427 8 £0.090 4 3.169 2 £0.162 2 3.3400+0.2397 2.912 9 +0.068 5
0d 0.036 53 +£0.000 01 0.036 55 +0.000 01 0.036 49 +0.000 01 0.036 52 +0.000 01
% 7d 0.038 55 +0.000 01 0.037 41 £0.000 01 0.036 89 +0.000 01 0.038 54 +0.000 10
7 14 d 0.044 89 +£0.000 03 0.035 96 +0.000 01 0.040 72 +£0.000 08 0.040 89 +0.000 01
21d 0.041 33 £0.000 20 0.039 59 +£0.000 01 0.382 75 +0.000 02 0.039 68 +0.000 01
x5 FETEXNEZFAREE.FKHN K ILETK S5 &E# 1T BIE 0T, 85
—_ie 1/ /. N
LRI TR £ K R A A BEAE, FREHLKSEREREIE LRk
Tab.5 The effects of stocking density on F=w g y=b, +b,x + b2x2 + b3x3 e gin
S"::f“f‘;:“‘ rae of Dot :Velgg::’ PR T K SR R EIE 7 D, | D, A=K
y length, and pre-anal len; ) 3. .
Hﬂ%ﬁﬁ y = b0 + blx + bzx + bsx ﬁ%'ﬁ[}ﬁﬁ,
BB WRA D D, D, Dy M D,.D, HEFAFREML T Y= bX b, A
0~7d 17.05 16.59 14.04 11.41 hHE, BEEFERINE6,
7~14d 11.65 6.34 11.36 12.00 2.4 %E@Eﬁ%ﬁﬁﬂﬁ]ﬁ%ﬁ%’;ﬂlﬁ]
/g 14 ~214d 3.23 5.20 1.27 1.10 -
0~21d 10.65 9.38 8.89 8.16 %E%EX#%E@H@@%Q@%Q%%%
oy 7-14d 3.00 2.21 3.3  3.76 FI4 B R BEE 2% B B2 A5 38 in T a2 3 Jak 2D 5 B
cm
L LS 00 06 UGGHEED. > D> D> D &AL
— 3'73 3'71 3‘41 2'46 BRAEAIRE BB, B 00 2 B 1 18 o T 528 ¥
7-14d 2.8 260 2.5 2.69 FEAIE, D, 7E 14 ~21d Iof iy T4 HYSE T3¢ 1 5 21
IHTR/em 10 21a 144 0.56 173 0.56 AR A ARG BRI B B bR
0~21d 2.68 2.30 2.55 1.90 D,>D,> D,> D,,
*6 AEFEZETEARHYEERKFENERSSHT
Tab.6 The regression analysis of the growth characteristics in different breeding density
! IR R P
D, ¥=2.1668 +0. 8726x - 0. 073642 +0. 00264° 0.975 0
; D, ¥ =2.0925 +0.9772x - 0. 09362 +0. 00362> 0.977 0
SRGHREM IR D, y =2.0993 +0. 9819x —0. 09932 +0. 004323 0.963 0
D, ¥ =2.5419 +0. 2484x - 0. 016642 +0. 0005x° 0.973 0
D, y =1.5318 +0. 4623x —0. 044722 +0. 001743 0.943 0
. D, ¥=1.5553 +0. 4241x - 0. 0372x% +0. 00144° 0.944 0
1= J
AU S PRI A A 7 D; Y =1.9824X% 243 0.905 0
D, Y =1. 9780X% 2% 0.909 0
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®7 FEEENMZARYERAIRNAMENLRON
Tab.7 The effects of stocking density on feed rate and feed efficiency

el

L2, U

AR BB D, D, D, D,
0~74d 13.33 +0.13 10.87 +0.13 11.12 £0.13 10.49 +0.07
7~144d 10.36 +0.29 9.30 +£0.27 8.17 £0.05 8.85 +0.26

PR/ %

14 ~214d 9.93+0.19 6.72 +0.25 7.56 £0.13 8.01 +£0.05
0~214d 28.47 +1.36 25.92 +0.69 30.13 +0.86 32.11 £0.79
0~74d 78.10 £6.07 92.75 +1.57 101.60 +2.03 94.81 +3.32
7~144d 93.16 +0.84 53.90 +3.99 51.49 +5.72 37.20 +4.20

/%
R/ % 14 ~214d 61.21 +9.82 56.69 +11.26 11.12 +13.96 -1.47 £10.71
0~214d 74.34 £5.15 65.34 +4.48 50.72 £3.18 39.36 +3.90

2.5 FEEENFAEHEITARME

FrAH 5 BE X 2% A 88 4l F AT o L A R L
R IEOLT , 4h SR I 2 TE) A L kL
BB RER MRS TR T %) i sh Al
XL Gt Tei R R AR B, B AR
BE 4y 1 5 R AE P AG SIS HR , B 2 B =, 4h
BRI REEN R, RREA
FERES R B R SR B AR

3 g

TP B KR I EEE R, —
FEINR , Bl 57 5E 5% B 3G I, B KA B P
WhEZ LI, BEE SR % Bk s b, R,
B VR LA B AR T 12 0t B 22 18 o, 7K A e i 4R R
i%, Z&fbmk RN, KB, A R KR
X s B E R . [RIET, BEE SR %
BRI, S5 A IR 2 8] 1 35 g, 5|
RS YL N 3 WA T B A R AR AR I e B T R
HEAERL AL, SBEE R E AR BEERE X
TR — BRI AL

WYBAN'?! | WILLIAMS %! TEICHERT-
CEDDINGTON F ARRUE'®’ 2 4 %% fF N U 2 5%
MFHARNEERNR, B S5FERMERER
Y] % &, WILIAMS 2% #1 TEICHERT-
CEDDINGTON 4§ 1A 2l FL 4 i€ X ¥F ( Litopenaeus
vannamet ) 3% % 5 R0 % B2 UM G, SR % B
XFEAYERKEFREHMEIER. 2K
FIa B AT I A, BH5 5 8, R
i a B B, B R 5E % B AR =, FE T R AR
=, VA A B 2% BE T 38 S Bk A B 4 e FE T R
SRR, K S B EFREA R T 50 8

RHRERRERB I BN B ERAERS

MOV R, BERA R BE AR T, 20 B &) A R
o FEE AR E B HERS , BT, R R A
KARBETRE(P <0.05) , Yi B3 5 2 B ) by
BTAERIEFSE . BroeRM, A KR
T A AT LA A R DA % O B3 5 A S A
HARFIARSERAERETE Bk P> o ARSI A
PR AR BE 52 7 , Bl 6 2 ) 8 A T
WRIEARG , 2% I BE R 7 58 4 B A9 38 I, e e A R
WA FTREMY IR R 2w 2 B I 2k A e iR L
BEINARDRHTEFE , 1R ek 2% B DA R T IR 58 4 BE g
T T B 3 4 T 4 i RE B A
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Effect of stocking density on the growth, feeding and behavior of Oplegnathus
Jfasciatus

LIU Min-hai, PENG Zhi-lan, ZHANG Feng-ping, LUO Hai-zhong, FU Rong-bing, LI Lai-guo

(Zhoushan Fisheries Research Institute of Zhejiang Province, Aquaculture Research and Promotion Center, Zhejiang Marine

Development Research Insitute, Zhoushan 316000, Zhejiang ,China)

Abstract ; In this paper, We studied effect of the breeding density to the effect of Oplegnathus fasciatus in the
growth , feeding and behaviour, at the water temperature of 23 =24 °C. The experiment was divided into four
groups named D,, D,, D, and D,, the initial desentiy was 1,2,3,4 kg/m’, respectively. The results showed
that the larval Oplegnathus fasciatus mortality increased sharply beacause of the long-term high density, which
was disadvantageous to the lives of the larval Oplegnathus fasciatus. But at the low density, the larval
Oplegnathus fasciatus growed very fast. While at the long-term high density the growth was very slow, the
specific growth rate dropped sharply (P <0.05). During the whole test, the feeding rate was decreased with
the increase of the density in each tested group,the food net efficiency was higher in low denstiy than that in
high density. In the whole test,the food net efficiency of D, was the highest, then D,, D,, D,. We found that
6 kg/m’ was most suitable feeding denstiy of Oplegnathus fasciatus ,while the density was higher than 9 kg/m’
which was unsuitable to the growth of Oplegnathus fasciatus.

Key words: Oplegnathus fasciatus ; stocking density; growth; feeding
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