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RSt AWy, REEEPRE A KM R
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PR A K i ZR R R A R AR 28 C-RAEFY 41
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R, P AR K S R RN 3 7 GE R C-RABEHY 11y
A FE 43 1 90.999410.997, 1 B P Ak K 0 &

I S 77 5 B AR 28 C-RASE AR (1) 0145 0R B 3 e
FE A% 1) FH C-RABE 5 fift o8 33K A 2 RS2 B (R 11 A
ﬁ FEE . HAEATR A K& B W AR & 23S
RIBG K HE— 2 R B, PR A K & R
T SR B R 1 3 15 7 8 0 591 oA 15.23F116.86 H 1 5
P AR B R4 B 716.712F1619.862 g5 ok H 1
R B 111.711H178.061 g(#2), AT, R
AP A K FR B 3k P 1 1 [R] 3 3 SR A
AR E X R ) 495 e AR T M e R T B AR o
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Tab. 1 Mean body weight of the fast-growing strain and the common cultured strain of
S. maximus at different age of months g
Pk A%/A month old
strain 3 6 9 12 15 18 21 24 27
[SLESSTES 1.890£0.490" 49.420£10.940° 162.020+35.300" 334.990::65.890° 689.640£97.420° 1 058.270=179.660° 1 273.330+234.260" 1 504.040+273.910° 1 701.980+248.630°
fast-growing strain
BRI 0.990+0.190" 41.840+9.920° 123.290+25.280" 282.280£57.180" 418.490:83.710° 747.840+125.910° 944.120+108.290° 1 100.280+201.570" 1 279.570+212.720°

common cultured strain

e GUHEUE B AR T REOR R AR R LU AR, (R TR R A1) T RS R SR AR (6] (A 5T B 2 S A B 88 25 7K ST (P<0.05)

Notes: superscripts letters are the result of comparisons between the two strains, different letters mean significantly different (P<0.05)
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R2 REFREFEKRAMLBEFEHEFNCRERSKENUAE
Tab.2 The parameter values and the goodness of fit of C-R models of the fast-growing and

the common cultured strains of S. maximus

B2 model parameters

Rk MEBER PiE A i T R /g RR AR R /g
strain y B K m  goodness of fit (R®) time to inflection weight at inflection ~maximum month gain
POEA K R 1948.386 0.0018 0.156 0.999 0.999 15.23 716.712 111.711
fast-growing strain
Hm TR AR 1684.977 0.0002 0.126 0.999 0.997 16.86 619.862 78.061

common cultured strain

FEEREMR B A KM RE, @ AR A KR
(1)« R I A= A 3 24 (P 2) FRR X A 45 (1813)
ok H AT IR ZEBERF IR 2R K R B R . Pk
Az K i ZR R S R B TR 1% R IS A K o 3 R
FAXF AR R R B AR R A AR fb R, BB AR
BRI A K S R R T A K R I AR T
REIBIE . BESTE AR RE M2 (&1 1), X T BER AR

KRE), E45~2500, A KmzuRm T8
W IR BEAR, fE3~4.5 A B M25~27H 240 Br
B, P A KO R LT SR AR . X TR
A K I R (B12), 7E3~13.8 1, ek K
R TSR AR, E3A IR AI3.8~27H 1%,
PR AR K R AT SR A AR . X T A A
KR, TE3~1SH IS, Pl K & & 1 #54

120
A%l%-
m S
25 9
5 Bb
W 2 60}
# g
g 40+
23 s > V=] . .
= ‘2 20 —— PUHAEK R fast-growing strain
H i —a— FHEFEFEBER  common cultured strain
0 . . . . . ,
0 5 10 15 20 25 30
Hi#&/A
month old

1 RESPRRE KRB AR R ROBIES 4 Kl 2

Fig.1 Instantaneous growth rates of the fast-growing strain and the common cultured strain of S. maximus
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Fig. 2 Growth accelerative rates of the fast-growing strain and the common cultured strain of S. maximus
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Fig.3 Relative growth rate of the fast-growing strain and the common cultured strain of S. maximus

BEAAR, TE1S~27 Y, WA FEAA (0 A 0 A K e —
H(E3),

AW GE T LIRS B RGO
PR RSB g8 KO | P 2R K
WL P A R T A KA B B, AL
ARHIFGEHE T 08 C-RASEHY () 4 0, L 43 AR & iR
SR, THEAS B A K R R E SR A A
AR TR A K DX ]G (R 3, &l4, Kl5), W]

LRI, REZHPPOE AR 5 R EA P A KT
W Jh o AR A S B 4 L Rk
A G 18 A K 26 R e 3 LD A e R A A 4R
o 358 T A A A Dl A K BT B ) B X iz A BT
SRR R B, DA K R P AR K R
[ DX TA] 4 B2 (12,35 1% )/ T 385 38 7 5 B 442 (15.28
R, X A 44 BT £ DX ]S B (1 187.680 g)
IR T8 SRR (1 027.120 g), Bl A4 K

x3 REEFKRAMETEFRERENEKIIEXE
Tab.3 Growth stages interval of body weight of the fast-growing strain and the common cultured strain of S. maximus
PR AR
. fast-growing period DA o
Bk SRR E—— EEEETT (R BORR)
strain LA B/ PR g)) BOREECHTAY BB KA B EENT ii/ as m?totic ro;)v%n
slow-growing period [ #/(1BiH/g)) [H /(1 5 /)] SIRDLEUE ymplotic growing
fast-growing early period fast-growing late period net increment of period
fast-growing period
YUK R 0/0~9.05/142.070  9.05/142.079~15.23/716.710 15.23/716.710~21.40/1329.760 12.35/1 187.680 21.40/1 329.760
fast-growing strain
R PLEDpEduN 0/0~9.22/122.910  9.22/122.910~16.86/619.860 16.86/619.860~24.50/1 150.020  15.28/1 027.120 24.50/1 150.020

common cultured strain

2000 r PO A KT RIME  observed values of fast—growing strain
} 288 —a— PUEAEK N RTUME  calculated values of fast-growing strain
« 1400 -
5 1200 Y onding poi
D 28 5 ending point
I z 1000 (21.40,1 329.760)
=2
¥ g 800
5 Lo . .
461-88 URE AT starting point 54 inflection point
(9.05,142.079) (15.23,716.710)
200
0 === . . . . ,
0 5 10 15 20 25 30
Hik/H
month old
Bl 4 REFHFIRIELE 5 R A FE A STNE R FUNE £ K Hh 2
Fig. 4 Growth curves of observed and calculated values of fast-growing strain of S. maximus
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mﬂﬂ qé) 800
HE i
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S 400 | s (16.86, 619.860)
200 2 s A starting point
0 . (9.22,122910) . .
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Fig. 5 Growth curves of observed and calculated values of common cultured strain of S. maximus
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Comparison of growth dynamics between
a selected fast-growing strain and the common cultured strain of
turbot (Scophthalmus maximus) based on C-R model

WANG Xin’an "?,  MA Aijun "*

(1. Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology,

Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071, China;

2. Laboratory for Marine Biology and Biotechnology,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China)

Abstract: In order to evaluate success in selective breeding of Scophthalmus maximus, the nonlinear growth
curves of a selected fast-growing strain and the common cultured strain were fitted using Chapman-Richards (C-R)
model, and the differences in growth performance of the two strains have been deeply investigated. The results
showed that the goodness of fit (R’), time to inflection, weight at inflection and maximum month gain of fast-grow-
ing strain and common cultured strain were respectively 0.999 and 0.997, 15.228 and 16.858 months old, 716.712
and 619.862 g, 111.711 and 78.061 g. The instantancous growth rate, growth acceleration rate and relative growth
rate of fast-growing strain were higher than those of common cultured strain during months of 4.5-25, 3—13.8 and
3—15 months old, respectively. However, the instantaneous growth rate and growth acceleration rate of fast-grow-
ing strain were lower than those of common cultured strain in other growth stages, and the relative growth rate is
almost the same. Furthermore, the fast-growing strain showed earlier starting point (9.05 months old), inflection
point (15.23 months old) and ending point (21.40 months old), shorter fast-growing period time interval (12.35
months old) and longer fast-growing body weight intervals (1 187.680 g) than those of common cultured strain.
Obviously, the selected fast-growing strain has obtained greater net body weight increment during fast-growing
period in a relatively short time.
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