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( Paramisgurnus dabryanus) """ %
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S e e 22 S A IR gt A R R L SR
g3 HE W A T 1 R MR R 2 S Y S E T VR R D
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ff B S F R AR 9 o R T MEAE AR KA AE 25
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fRERRE KK 2K KHEEFEE, 5 33
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£ 9 ~33 Ji EMERFIAR R 2 K/ IR K R/
TR 4 K/ 3 AN BB AR bR B T R 43 R
1.18 ~1.30.0.72 ~0.82 Fi1 1.56 ~1.64; i 4 £
PRIX 3 A L ] 48 AR Y 38 B 430 & 1. 17 ~ 1. 30,
0.70 ~0.81 F1 1.59 ~1.64(F 1), MAFfk ek
AT AR /AR R AR 9 ~ 21
I 1 H AR A7 7 358 /0N 169 0 3l 1k A Ak, 1 BF 1R 5 4k
LR 1.28 ~1.30 (5] 24 H & i, B I
FLE Y 2 TR 1.22,24 ~33 IR HEA R TR
raH (MM 33 HiIRRI M F 30 i) s &5t A
i M ERE R K /AR EZE R R LA
FKT(P>0.05) , %t F A @/ R4, Mo 1 1 5
FeTt G R ,9 ~15 A 7,15 ~33 AIRT
B s HEEREIRAE 9 ~ 12 H il BTF,12 ~21 H iR %
B, Bk 0. 81, IE I 52 T R 3 ME I B IR
R/ R 25 5, bR 7E 33 H il ik 31 B % K

AR (P <0.05), H 4 4 W1 H ok ik B i K F
(P>0.05) . XFTF 44/ 1 5 , M P AR P R P
A e D G R O 7l 4 3
R, SR K 2 A B B O 4 K
PRSI b (122 52 1 7 33 1 I ik 51 8 % K T 4b
(P<0.05), 3L 4 % 55 o W12 5 35 50 8 % K F
(P>0.05),

MRBR G R R AR WEPEAIR B (R 1
BLA T 4191 0.984 F10.977 (£ 2) B4 AR 1Y
BEHF A I FH Logistic 4507 ff B¢ ME P A1 1 19
KB R L RV 4 B 0 35 2 43 )
S 24.0 F118. 34 AR E W 1 443.56 ¢
FI844. 96 g i K JI 1T 4 % J 103,09 g A
75.38 g WPk BECR IO 4T I 4 5 0 A
K TR T R B

Rl AEARERRBE EHEREARNEKER
Tab.1 Growth index of female and male populations of turbot breeding families in different month age
W/ g ESZISS (LY=L S E AUy
Al body weight total length/body length body depth/body length total length/body depth
month age
? 8 ? 8 ? 8 ? 8
9 162.38 +33.23 159.18 +43.71 1.28 £0.05 1.29+0.05 0.78+0.04 0.80+0.10 1.64+0.08 1.63+0.13
12 377.38 +£95.31 371.53 +87.14 1.29£0.03 1.28+£0.08 0.81 £0.40 0.81 +0.04 1.60+0.09 1.60 +0.08
15 772.63 +136.73 706.36 +162.73 1.30+0.04 1.30+0.06 0.82+0.05 0.81+0.04 1.60=+0.08 1.61 +0.12
18 958.44 +171.25 887.51 +£179.47 1.29+0.02 1.29+0.02 0.80+0.04 0.81+0.04 1.61 +0.07 1.59 +0.08
21 1 126.09 +195.02 1046 £232.19 1.29+0.02 1.30+0.05 0.79+0.04 0.81+0.07 1.64 +0.08 1.61 +0.10
24 1 403.03 +274.26* 1 168.67 £235.374 1.22+0.03 1.22+0.04 0.75+0.03 0.75+0.04 1.64+0.07 1.64 =0.08
27 1 678.84 £304.56* 1308.04 £+240.28% 1.19+0.02 1.20+0.02 0.74+0.03 0.73+0.03 1.62+0.07 1.64 £0.06
30 2 072.91 £397.51* 1531.38 +304.36" 1.16 +0.19 1.20+0.02 0.74 £0.03 0.74 £0.03 1.56+0.26 1.61 +0.06
33 2279.38 £470.34% 1629.33 +346.84" 1.18+0.02 1.17 £0.06 0.72 £0.04* 0.70 £0.04* 1.64 +0.08* 1.67 +0.07°

A7, B S A AMHENG FRRR ER B E (P <0.05) , & A HIFE KRS T F R 22 Rk 83 (P <0.01)

Notes: Values in the same row with the same lowercase superscript letters are significantly different ( P < 0. 05), and with the same capital

superscript letters are very significantly different( P <0.01)

R2 KEMEFRRMERHEHN Logistic RESH AT ETMUGE

Tab.2 The parameter values and the goodness of fit of Logistic models of female and male populations of turbot

ik BARZH G E(RY) B H g /PR INDiY: VA RAHEE/ g
. model parameters goodness of fit month age at weight at maximum
populations . ) . X .
A B K (R%) inflection inflection month gain
? 2 887.128 30.603 0.143 0.984 24.0 1 443.56 103.09
é 1 689.912 26.344 0.178 0.977 18.3 844.96 75.38

HE VRV P i P 39 SR P A2 A 2 O e B T IR

TR REBORAR (B 1) o BRAE 9 ~ 13 JT i Mtk
TR 1) I I 3 A SRR AR T ME PR A ST, 7 13 ~ 33
JY U S0 T O R A 17 ok I G 30 Y T e
PR BEA AR A T ME A R 22 S A R

HE R4 5 ) 2 S

Lt %F Logistic MR 18 /E K % 77 it
L1 3 25 05 L D54 3
SR TR A P4 R K
B KR A 3 A K R T BE .
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T EREPERE AR D 66. 10 g MEE TR 1A 7 PR i A= 1< I
9 H 30 2 TR A

— WEMEREK female population
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Hi# month age

Bl XRESFEEXRRUBEHEOBNEKHZL
Fig.1 Instantaneous growth rates of

female and male populations of turbot
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Tab.3 Three growth stages interval of body weight of female and male populations of turbot

A A D] (O W/ A B A )

growth stages interval (time, month age/body weight, g)

HEIA
populations et KM A e e /g K994 0 378 K
slow-growing period fast-growing period net increment of fast-growing period asymptotic growing period
? 0/0 ~14.73/610.12  14.73/610.12 ~33.17/2 277.01 18.44/1 666. 88 33.17/2 277.01
& 0/0 ~10.95/357.12 10.95/357.12 ~25.72/1 332.79 14.76/975.67 25.72/1 332.79

- - - - MEMEREAA S female population observed values

—n— MEPEBEATIIIE female population calculated values
TEPEREAASIZI{E male population observed values
TREPEFEAATIN{E male population calculated values

2434 541, ending point

2500 (33.17,2277.01)
#35 inflection point ..~
2000 - (2395, 1443.56)
= e
1500 -
iﬂ'—? o . . 25T 923
g = YRIELAT starting point ending point
\Eg 1000 - (1473,610.12) -~ 2572 1332.79)
€2 #7451 inflection point
500 - LT (18.33,844.96)
o5 UG A starting point
. " (10.95,357.12)

5 1‘0 15 20 25 30 35
Hi# month age
B2 XEHRAERFAE BEHEEREN
S2 B F0 T M A 4K Bh 2k
Fig.2 Growth curves of observed and calculated
values of body weight of female and

male populations of turbot
3 1ie
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G fE | A TR) FE AN ] AR K R B B B (9 ~ 33 1
%) ML S 22 S AT WF 50, 45 2R 3R BI), DR 2% B
HMEREIA, 2 K/ K IR m /R KR e K/ s 3 4
T 25 LG8 bR bl 75 I 1) e 5 R) 20 A2 A . R
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G e e 2 Pl R I RIBERAT Logistic |
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RURE 1 03 1 o ME M R BT e K TR 2 R £
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1% MEA A K TR P T M fR5 1 kg DL PN i) e R I
AN, T kg BLOE I — % HE G #E /N JE T von
Bertalanffy #% &1, Xt ¥ ¥ i) #f 8 ( Gymnocypris
przewalski) M A KA AEBT T & B, METE 19 AR T
Tl W, =1237.343 1 (1 — e *07H 1003092990 g
AN AR5 Ak 1257 W A KR TR W, =
2567.324 2(1 — e 0P 00RO NIV kA 1 ) HE K
P 18, 67 RS X R 15 % B e
(Pseudobagrus assuriensis ) Wi HE 1 A4 KW 9E & B0, 1
AR I R A, 3 I R O LY
TRBT & A R I e G o ME PR f R 2350 2% Fi
150. 3% " e i LA 5 1 61 2 9, O 2 K ok
I P A AR . G B 6 ( Monopterus
albus) WIMEREAAR BT it A K WA 035 25 55 EVE R
KR W, =602.01[ 1 — e *M02r12082) 32000
e K RN W o= 932 [1 -
g OIEBUFLIOD A208) g = yon Bertalanffy i
MRS BR 8 ( Gymnocypris selincuoensis ) W 4 i
TR A K R W= 13369932 [1 -
g OMATRORE RIS A RPN 12,9 W5 HERE Y
K oy R W, = 1 439, 475 3 [ 1 -
@ OO0 AT HOE K N 14,2 WY MEE R
B B R A AR

AW SEHE T Logistic F R X IR 55 i Ml BfE A 14
PAERERHET TREN IR, R LN,
Az PR 1 M P R ) 55 5 I L AR B
o R 1 T B8 R A R 5 X O e R
TR R B 3 3 BRAE O ~ 13 i ME M B AR R MK
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Developmental differences between female and male groups in
turbot ( Scophthalmus maximus ) breeding families

WANG Xinan', MA Aijun'® , HUANG Zhihui' , MA Deyou', WANG Ting',
TIAN Yueqiang' , WANG Guangning', QU Jiangbo’
(1. Key Laboratory of Sustainable Development of Marine Fisheries ,Ministry of Agriculture ,
Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology,Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences,Qingdao 266071 ,China;
2. Yantai Tianyuan Aquatic Limited Corporation,Yantai 264003, China)

Abstract; The differences between female and male turbot in morphology and growth were compared using
total length/body length( TL/BL) ,body depth/body length( BD/BL ) and total length/body depth( TL/BD)
as well as body weight. The comparison results of morphology showed that although TL/BL,BD/BL and
TL/BD of the two groups presented respective dynamic changes at different growth stages, the differences of
the three proportion indexes did not exist or were not significant except that the differences of BD/BL and
TL/BD of 33 months of age were significant, namely, TL/BL, BD/BL and TL/BD between female and
male groups were fluctuating simultaneously with time series of growth when the initial weight of the two
groups were same or similar. The comparison results of the two groups, growth showed that female groups
showed later starting point ( 14. 7 ), inflection point (24. 0) and ending point ( 33. 2 ), heavier weight at
inflection (1 443.56 g)and maximum month gain(103. 10 g) ,longer fast-growing period time interval(18. 4
months) and fast-growing body weight intervals(1 666. 88 g)and heavier month gain(90.39 g) during fast-
growing period than those of male groups. Furthermore, the instantaneous growth rates of female groups was
higher than those of male group during months 13.1 —33.0. The differences of instantaneous growth rates of
the two groups showed an increasing trend with accretion of body weight differences during development.
The findings suggest that the differences of the two groups in growth are significant and the differences in
morphology are not significant.

Key words: Scophthalmus maximus; breeding families; male and female populations; developmental differences
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