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T 77 MR ZWOBE f0 35 1 R O 5 R B
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PR A TE — o B 1 O £ (R 3EE % 1 31 o E A
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1.3 ¥ B EBHRREFHRERICREKER
il E

2011 455 Y AR E R ERKE 9 ~17
em B, NBEAS R BEHLE 200 B2 a1, R FH #
B 213 B OL YR XR R 58 & fa i AT AR i, 9%
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SEUCUR T R AT o 2 N R AR AL ) 2
K AR 5256 28 4l 19 M il 3% B T2 AR A id CseF-
SSRI HE4T ", H: 51 )4 SChen-1, } I i 7 41
5’ gaggccgacaggatcgtac3’, N WE ¢ ¥ k5
tacgacgtactccggtggttttd’ . i LA Fric i) PCR 33
S F45 B Chen 267 9 7 Bk 04T . 1 R LR N
78 BBE g 35 ¢ Fi 9k X PCR 7= W) 45 70 #r o SR HT L
& PCR 5| #y,ZW MEPEA K7 206 1 218 bp 1)
2 % DNA iF 11 ZZ e a0 574 1 4% 206 bp [
DNA %77,
1.5 ¥EEHEEUNETE

2 i T £ b R £ 1 A B ) 2 5 R T T
P BT 9RO IR S R PR R R AL B0 T ik kAT . T
POHF £1 457 Y, FH 5 D6 AT DA e A T T R AL R
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L7 SHitHH
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17 A T

FIEBN KR LAEN W] EA G, IR IESS
SR UERDIE SO R R BEAT TROE . B R — IR
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ESTEFEI 2010 27 H 1T HEI A2 H, AR
R IPRAE KRN 590 ~ 654 d, 5285 48— KL IE
20 H % (600 d) . K IE G R IR T & BW' =
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SRR TR, RWGR g ARG 3G B 38 T oh a1 1Y 55
PrAE & RE . K I 7 2 i AT ALE .
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2.1 ¥BEHARAREZFLANEEZEINSH

P58 R G 57 1 21 1 % 65 ME 1 A< DNA #f
A DAY 206 F1 218 bp PSS FE A M SR
AN 2 AL n AP SR AR DNA w1
206 bp 557 S PRI A 1A Sy st A% 1 i A 1 B
FLIE B e T SE R 4 DNA w3 34 206 1
218 bp AN 4507 3 PR A A R 0] Sy 338 4% b i
PEAS R B Ph Bt (BT 1)
2.2 ¥BEBTAARREHNERKERILR
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MR, BJE— kR SR, 16 5/ 61 55K
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TXFIR R HAL K R, N AERIRE K R ;21,28 .57
63 5 5 & M A UL, O B KR A B R
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WERNERBWE R, H5ZHI,4.20.43 F
56 SR FAERKNE R A R 120 g, 1]
BANTFHME RS BER, hEKEBEK R,
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RANEARER AEREERIRNERA 4 1,
HA XM TR K 0.48 ~0.53 g/d, fu 4% 21 .28 .57
M63 5FKA, Hk Tt B & m T X B4l (P <
0.05) s A Ko B — MR RA 12 4, HAHX 3 &
ZH0.36~0.47 g/d; I8 4 MR E (420,
43 156 ‘55K R ) [ A X 34 B R H0.36 g/d ) LU
TORHEKEBHERER(EL2), 4 MEEAKK
1,420 F1 56 5K RN HEM KR, FH—IKIE
BTl R Rt AR KRS, LR R, 3 A
KFR (416 F117 5) FAiERKm, k58 65% L I,
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Hop 17 SXRZ&KT5.0% , W R & TXMHE AR 20%, H b 63 SRKAM N 14.0% , HH] BAL
) 38.0% . 38.43 .63 FI 69 5 17 I R W ARAK, ERS B

Bl +RERFRREFFEEEINEE
1~ 12 IR RA UK, 13 ~ 22 S P fOoR A Bk I 5 e 1.3.5.7.9 (11 2353 TR 4 Hf £ 5K 3% 5.,16.,.28 38,40 1 44 5 ) M 4
ARG 2.4.6.8.10 12 S35 IEH ME LR 516,28 38 40 F144 S HYMEVERA; 13,1517 .19 21 Sl o fh MK R 2 3 .4 9 1 13
SR EAS ;1416 .18 20 22 3B N P ME LG R 2.3 4.9 A1 13 S MM SR AR

Fig.1 The identification of genetic sex of different families of C. semilaevis

1 - 12. the electrophoretogram of normal families,number 13 to 22 are the electrophoretogram neo-male families; 1,3,5,7,9,11. female
parents of normal families of 5,16, 28,38, 44 respectively; 2,4,6,8,10, 12. male parent of normal families of 5, 16,28, 38,44
respectively; 13,15,17,19,21. female parents of neo-male families of 2,3,4,9,13; 14,16,18,20,22. male parents of neo-male families

of2,3,4,9,13.

1 ¥BEHIANRFFABERNEHTEHKNEHERE
Tab.1 Average body length and weight of each family of C. semilaevis

L B — Y4 the first time 55 4 the second time B =& the third time
ffi’: 4 /cm L & /em Tt g & /em T g
body length body weight body length body weight body length body weight
3 16.90 £2.07 26.93 £11.94 25.20 £2.51 104.23 +29.22 26.87 £3.82 129.88 +51.55
4 14.88 £1.56 17.07 £6.07 24.02 +£1.56 81.53 +15.40 26.47 £2.30 114.75 +28.47
5 15.57 £2.04 21.57 £8.88 25.07 £3.46 109.37 +61.15 26.77 £5.36 141.73 +£107.17
6 15.95 £2.23 24.15 £11.25 25.42 £2.80 109.17 +47.99 28.29 £4.29 152.49 +93.10
7 15.54 £1.74 23.17 £7.29 24.90 £1.67 97.33 £21.81 27.09 £3.73 132.98 +73.22
14 14.04 £2.53 17.06 £9.10 23.78 £3.09 87.44 +28.98 27.60 £3.92 150.58 +77.04
16 14.64 £2.02 19.02 £7.50 28.27 £3.06 159.41 +£53.87 32.27 £6.68 259.96 +£155.78
17 14.33 £1.56 18.07 £5.76 24.98 +2.37 108.70 +35.33 27.53 £4.28 146.16 +70.06
20 11.27 £1.87 10.73 £3.86 21.55 +2.60 64.72 £21.38 24.92 £2.66 95.29 £31.37
21 14.61 £1.69 18.30 £6.45 26.32 £2.26 120.37 £32.44 29.35 +£3.63 164.27 +65.64
28 12.21 £2.51 11.76 £6.50 23.28 £3.03 86.44 +34.59 28.82 £5.38 168.76 +104.95
38 11.38 £1.94 9.52 +3.83 21.53 £3.62 65.96 £33.04 27.83 £5.17 140.78 +75.11
39 13.26 £1.99 13.12 £5.26 22.98 +4.21 87.47 £41.72 27.68 £5.53 146.16 +86.99
40 13.03 £1.83 14.63 £5.28 21.91 +4.15 86.43 +46.57 26.40 £5.77 148.86 +102.10
43 9.58 +1.27 4.56 £1.62 19.40 £2.55 51.13 £24.41 23.98 £3.03 88.87 £45.17
44 13.36 £2.19 13.98 £6.08 23.64 £3.63 92.35 £43.11 27.61 £5.10 146.80 +93.06
56 12.63 £1.96 11.66 £5.05 20.37 £2.63 54.46 £20.57 24.86 £2.80 95.69 £34.15
57 11.38 £1.55 9.10 +£3.19 22.01 £3.24 74.71 £33.01 27.57 £5.61 152.83 +99.47
60 11.05 £2.23 9.60 +4.23 21.36 £2.63 64.56 £22.13 25.26 £4.13 116.29 +69.49
61 10.41 £1.30 8.05+12.03 22.34 £2.99 86.22 +26.22 30.40 £7.90 171.98 +89.80
63 7.09 +1.34 2.99 +1.22 20.38 £2.59 59.48 £26.75 27.21 £4.90 148.12 +89.72
69 9.02 +0.98 3.35+1.19 21.80 £3.17 62.87 £24.24 27.20 +4.64 128.76 +75.42
X} HE 4 control 11.93 £2.08 10.25 £5.10 21.94 £3.44 71.88 £33.26 26.27 £4.74 128.27 +79.36
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Tab.2 Comparison of survival rate and RWGR of different families of C. semilaevis

KR5S 17IE %/ % IR %/ (2/d) RRH 1735 %/ % IR %/ (2/d)
family no. survival rate RWGR family no. survival rate RWGR
3 41.0 0.34 39 46.5 0.44
4 65.5 0.31 40 52.5 0.46
5 49.5 0.40 43 15.0 0.25
6 59.0 0.44 44 46.0 0.46
7 33.5 0.38 56 27.0 0.27
14 21.0 0.42 57 45.0 0.48
16 73.0 0.81 60 26.0 0.36
17 75.0 0.45 61 28.0 0.56
20 42.5 0.26 63 14.0 0.48
21 50.5 0.52 69 18.5 0.42
28 43.0 0.53 o WA 21
38 15.3 0.40 control 380 0.3
x3 ¥REBITARZEHLKNERERE
Tab.3 Comparison of body length and body weight of different families of C. semilaevis
KR FH 4K /em TR g XART FH 4K /em 2 ST g
family no. average length average weight family no. average length average weight
3 26.05 £3.70 125.89 +£49.96 39 29.50 £5.89 155.76 £92.71
4 25.66 £2.42 111.22 +31.88" 40 28.14 +6.15 158.64 £40.81
5 26.04 £5.21 137.82 +104.22 43 25.56 +3.22 94.71 £48.14 "
6 27.51 £4.17 148.29 +£90.53 44 29.42 +5.43 156.45 £99.17
7 26.35 £3.63 129.31 +£71.21 56 26.78 £3.02 103.07 £36.79 "
14 27.93 £3.96 152.35 +77.95 57 30.24 £6.16 167.64 £109.11 "
16 32.70 £6.95 263.47 +157.88 " 60 27.21 £4.45 125.26 +74.85
17 27.90 £4.34 148.14 £71.01 61 33.23 £8.76 187.95 £98.20 "
20 25.39 £2.71 97.07 £31.69 ™ 63 30.02 £5.41 163.37 £98.95 "
21 29.90 £3.69 167.34 £66.68 " 69 30.23 £5.16 143.06 +83.80
28 29.72 £5.55 173.98 +108.20 " Xt e 4]
38 29.65 +5.51 144.13 £80.04 control 2734 24,87 133.37 8199

T Fon R BT 53 AL EL 22 57 i3 (P <0.05) 5 s RoR ARS8 IR Ho 22 S 2 2% (P <0.01)

Notes: * indicates difference is significant at the 0.05 level; #* indicates difference is significant at the 0. 01 level.

2.3 ¥EEBIER RSN LG RERLE

BT 5 A IEH MEA R RS APt R R
PEAT A B S50 038 AL R A I, 5 A T R £ 5K
Z 2R BHME 0 LU A7 AR BOK 22 5, AT L
31.43% ~55.96% , J - 250N 42.94% 5 R 5
R Fh A R ME £ 2 e Dy A B £ Y B 1A AE A
22, Pk SR H B B AR 1. 61% , B
31.25% ,HOFEHIME N 14.08% (£ 4) o [AImF, & B
5 O et 58 3 0 2R BME £ LE i AR ARG, P 2 fE
4. 45% W] AR T IE M £ S A58 AR B A B E
LB (P <0.01) , Hovr s ok 2 B it 14 ifE £ 1k I
e O 1 T 0 LV SRR R ik 91, 41% XA
FE A B i T A R RS AR 5K R Y S L 4
(14.08% ,P <0.01)

16 55 & A FLME fa bL B f i, A K TR A
P, H 3G E s, OO 61 55 R  HoA M £ L
%124 51.90% , H¥4 Ky 0.56 g, 1A o7 5t i) W B /&
THTRRAI(P <0.01), Z5REIR,16 f161 SKFR
A A R e 5 L £ L ) R DR A DG B9 . [RIE GER
ARUEH 5 APt R R (3.4.7.20 fil 56 %)
a1 A K R A AR N, LA X B R R AL R
0.26 ~0.38 g/d, H{E F %} B4, Hh 4 21 56
SRERMFH TR B EMR TR (P <
0.05),20 S XK RZ W W F LT XA (P <0.01),
B LRI, BT AS [ 5% &R 19 A B0 A L 31 LA 2 2R
KARBUAR ), 2 R R BT, T LA 1 Hh A= 2 £
P i L A R PR SR B T R I R i T
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Tab.4 The ratio of phenotypic female, genotypic female and sex reversal in

several typical families of C. semilaevis

%%ﬂl%?% Kol 6 24 K e P £ Ry Qzlﬁ%ﬂfEEthﬁU/% iﬁ{gﬂfﬁ’ﬁFBfﬁﬂ/% ti)iﬂfi/%
families and the number of the ratio of the ratio of the ratio of
family number total number phenotypic female phenotypic female genotypic female reversal
5 56 22 39.26 46.42 15.38
16 109 61 55.96 56.88 1.61
EH R &R 38 35 11 31.43 45.71 31.25
the normal male family 57 51 23 45.10 47.06 4.17
61 79 41 51.90 63.29 18.00
SEH %L average 42.94 +10.33 51.87 £7.85 14.08 +11.89
3 35 1 2.86 40.00 92.86
4 131 17 12.97 54.20 76.06
Thifta % & 7 35 1 2.86 48.57 94.11
the neo-male family 20 84 3 3.57 59.50 94.00
56 36 0 0.00 44.44 100. 00
S average 4.45 +4.96 " 49.34 £7.72 91.41 £9.02*

e+ R HIEWEAFKAMILZERBE (P <0.05) 5+ FRGIEWMEARRMLILZERHELEH (P <0.01),

Notes: * indicates difference is significant at the 0.05 level; ##* indicates difference is significant at the 0. 01 level.

3 3t

2T T G2 P [ Vg K IR B S T A 2
— (EL A T M A A 2 O MR EO R A
R2 ~4fF, i THEVEA KRG AN A 52 3R 51
I 935 UG (R A 2 1 B 3R 58 Pl LA
B —ABLG R A 0 0 3 SR R
A7 E A HEPE A R B B3k 70% ~ 90% , i HE £ B
BN 10% ~30% [ BLE , 1X A ] AS {30 B FR
12 AR HE ), T LR e T SR
RO 4 T B85 97 Bl A9 A R o A WX A T
R, NSNS 12 8 8 i M 031 ke R A 1) A Ak AT
FEHA B S, T T 5 o T R
SN I A T W TS S € R S VA E K]
(B T A W5 A [ L, 6 250 0F 5% BFRE 1 119 gt %
P A0 AR BRI BEAT S 5E o O T HERR R R Z
(A (Y 22 57 , 3 T SL AR, XA TR) 8 2R £ 1 J A
P 590 0 25 B ) AT S, LA T RE A B AR
18881 1) R AR B S Y — O, A T L R
(R U5 . Chen %57 AR 4k 55 156 21 2 ¥ 5 605 0 4
o 5% AFLP Bric A 51 & 85 T2 4710, T
WFFE R AN R S R Ee S it Tl A
S 6 o A A O A RO M R R R
SR FH P S0l 32 Al T 2 T 0 2 9 7 A TR K &R 10
PRI L R A KPR RE AT T RO IE, R
B 0 Dl 2 A RS R 110 A B £ B ] T A

& F IE R s R R, D )5 0K & P r
90% LI - F 38 A2 WE £ 1 5 % Ay B I 5 () AR 2 B
R [R) I e £80 5% 2R £ £ A TIOME £ L 0 —
2557 3 3 K F k7 5 2 AT LR P B 51 5
P K B R K FR DT g i bl 5 B85 4 i o
e £ LG A 25 T R AR A TR 3 AR

02 P ) e AE 2 R AR B ke s
(GSD) FREL( T BRI ) te g 71 (TSD) S -
PREESER e B = R L o T 6 SR ALAE
AR IR PR B v 7 AR AR B 1) L 0]
S T A T F ] M R R LA
110 4 0 1 5 2 At 32 B B B R AR K,
KL IR A B v e B A A L g 91 A
36.9 C 1 LT AL BE A i B 4 6 b b b £
FL 19 5 15 64.2% ~80% , W1 .1 T1E 36 CLLF %
B (1) 5 Al o v g o e Ll XS R A1 %
B, v 0 1 7E 26 ~ 28 C B9 IR T SR 55 Ak
i LU S T 5 . ASBITSE HE— 5 R B, 2 W
R Tl % 2 i A0 3 FR A KR (20 ~24 C) F i
0 3 B A A A ) L 09 1 35 £ P R R
PR, L D M SR R P AR
90% 1) 18 A4 WAtk A 1R 22 77 A A T AE A, HL i A
SV A R ) B R 2%, X R LR AE L A
et B B, 9 40, Nakayama 26705 5 43 F 24
AR Z W e R ) 43 S A S, TR I R 1
W e o e B0 5 2 280 R ) A 7 R — B

http : // www. scxuebao. cn



4 4 WRAN AR, S5 < 2 10 0 G0 bR T A K R iy OHE 11 5 AR R T 3 487

(H2F 0 7 8 O M 1 5 A Hh 90 % 1 35t 15 MEVE K &
Shy A S 0 ) IR G L B D R A E— 2B AR

v T SRR ) P R A ZW A H M
WEH ZW PGk b W e @k by Z e ok
BRI R O A ZW
A, R NG U, Oh i £ 5 10 358 4% fE 44 L
BN A 67% ~T5% ABAWFFE L B 5 A Ph e
T A 38 1% WEPE U917 1 R 49.34% |, 5 1E
R F S1.87% Hast A& WV LE AR L A 3 22
S, 3X AT RESE H1 T WW A 1 AN BB RS BT 3 A
M, BCE T Z M W A A R] K A A A
TE T FRIRIY W% €8 4 S S0k Sl 38 78 R ) gt
PRI A — 30, 8 2 i T H B R L A S
Ja W5 .

AWFTE R, 2 W 55 AN A GE R A R R
181 i f10 L 1] 4 K 2 J0fE 50% , 22 5% AN i, (3
A BME £ LG ) 7 AN ) R R R AF RS R 22 7
L 16 5 58 F i A HUME £ LE 5] =5 55 55. 96 % 1T 38
SR AN B LB A 31.43% , S AHSE
{1, Vandeputte 25" £ Kk | #% ( Dicentrarchus
labrax) W, ¢ BAS [A] 52 & #0104 e I LU 4] ¢ B A
%5 Wessels 457 /8 B AR R [ 5% & P B
WL ) 22 5 B R . 3 oh , AR WESE
PP T AN [ 58 & AR SHUME £ L A9 1Y) 2% SO R
TS [ 19 P S Bt L A9 T 3 o, AHL 2, AN [ T A £
KA A SRR S5 Lo i 22 5%, 2 B T AN TR
KERI IS0 B R AR A, iR Bl T HE
Ji TR 32 A T i — P WE SR o A9 A W3 ) 2
TR ZR R T Al LA 2 AR ROPR T AR BEME £ L
191l e ) 8 AR, 3 3 et e E £ L ) R B
PE b Z8 , DN N fife R F T 55 535 50 v b b E £ 1L
IR B [ LA 2 T A O B T B, X B F R
T E 0 R, 52 v 2 T 00 AR A A SR
B e B H S SN AN A -

B E 3k

[1] JiXS,LiuHW,Chen S L,er al. Growth differences
and dimorphic expression of growth hormone( GH) in
female and male Cynoglossus semilaevis after male
sexual maturation [ J ].
(1):9 - 16.

[2] Chen SL,Li J,Deng S P,er al. Isolation of female-

Marine Genomics, 2011, 4

specific AFLP markers and molecular identification of

genetic sex in half-smooth tongue sole ( Cynoglossus

[4]

[8]

[9]

[10]

[13]

[14]

[15]

semilaevis) [ J]. Marine Biotechnology,2007,9 (2):
273 -280.

Chen SL,Ji X S, Shao C W, et al. Induction of
mito-gynogenetic diploids and identification of WW
super-female using sex-specific SSR markers in half-
smooth tongue sole ( Cynoglossus semilaevis) [ J].
Marine Biotechnology,2012,14(1) ;120 - 128.
A, BRAAAR , T b, 45 2 1 B R 6 A A
EI AR 30 e O 1 B R B[ T ). K ™ 2% 41k, 2010, 34
(2):322 -335.

Chen S L, Tian Y S, Yang J F, et al. Artificial
gynogenesis and sex determination in half-smooth
tongue sole ( Cynoglossus semilaevis) [ J]. Marine
Biotechnology,2009,11(2) :243 - 251.

PRAR PR, B M, £ 45, 45 28 ST 000 BE R R X &
F e S B AR R BT ERE BT 2B M E [T ] K =2
42,2008 ,32(5) :665 - 673.

Xu T J,Chen S L,Ji X S,et al. MHC polymorphism
and disease resistance to Vibrio anguillarum in 12
selective Japanese flounder ( Paralichthys olivaceus)
families| J ]. Fish & Shellfish Immunology, 2008 ,25
(3):213 -221.

PRAR AR AL R 4 5, 45 B T X R
AR AN BT PR RE I E [T, K ™ & 4, 2010, 34
(12):1789 - 17%4.

Wessels S,  Horstgen-Schwark G. Selection
experiments to increase the proportion of males in
Nile tilapia ( Oreochromis niloticus ) by means of
temperature treatment [ J ]. Aquaculture, 2007, 272
(1):S80 —S87.

PR WRVUTE , X3 4, 45 0 T O R R R R Y 1
CEMEREIE &2 5 B[], K7™ 524, 2012, 36
(9) :1331 - 1336.

JATH A2 5 W A, 45 o T R e R A B
SR LT ], K224 ,2005,29(3) ;417 - 419.

X RSP RAN bR, TH K M, 45 o T 7 8 4 A Al
T X 3l ke R B s o [ 7] o [ K = 4, 2007,
14(5) :714 -719.

Devlin R H,Nagahama Y. Sex determination and sex
differentiation in fish: an overview of genetic,
physiological, and environmental influences [ J ].
Aquaculture ,2002,208(3) :191 - 364.

Baroiller J F, D’ Cotta H. Environment and sex
determination in farmed fish [ J ]. Comparative
Biochemistry and Physiology-Part C; Toxicology and
Pharmacology,2001,130(4) :399 —409.

Yamamoto E. Studies on sex-manipulation and

production of cloned populations in hirame,

http : // www. scxuebao. cn



488 Ko7 OF IR 37 %

Paralichthys olivaceus [ J]. Aquaculture, 1999, 173 103(1) :31 -39.

(1 -4).235 -246. [18] Shao C W,Wu P F,Wang X L,er al. Comparison of
[16] Azaza M S,Dhraief M N, Kraiem M M. Effects of chromosome preparation methods for the different

water temperature on growth and sex ratio of juvenile developmental stages of the half-smooth tongue sole,

Nile tilapia Oreochromis niloticus reared in Cynoglossus Semilaevis [ J]. Micronology, 2010, 41

geothermal waters in southern Tunisia [ J ]. Journal (1) .47 -50.

Thermal Biology,2008,33(2) :98 - 105. [19] Vandeputte M, Dupont-Nivet M. A polygenic
[17] Nakayama I, Foresti F, Tewari R, eral. Sex hypothesis for sex determination in the European sea

chromosome polymorphism and heterogametic males bass Dicentrarchus labrax [ J]. Genetics, 2007, 176

revealed by two cloned DNA probes in the ZW/ZZ (2):1049 - 1057.

fish Leporinus elongatus [ J]. Chromosoma, 1994,

Selection of the families with high growth rate and high female
proportion in half-smooth tongue sole( Cynoglossus semilaevis )

CHEN Songlin'* , LI Yangzhen'?>, ZHANG Jing'?, LIU Shoutang’, SUN Degiang’,
DU Min', LIANG Zhuo', LIU Fengl’2 , HU Qiaomu'”’, SHAO Changwei1 , LIU Shanshan'
(1. Key Laboratory for Sustainable Development of Marine Fishery,Ministry of Agriculiure,

Yellow Sea Fisheries Research Institute , Chinese Academy of Fishery Sciences ,Qingdao 266071, China;

2. College of Fisheries and Life Sciences,Shanghai Ocean University , Shanghai 201306 , China ;

3. Haiyang Yellow Sea Aquatic Product Co. ,Ltd. ,Shangdong Province ,Haiyang 265122 ,China)

Abstract. The present study aims to uncover the relationship between the phenotypic sex and genotypic sex
and the growth rate of male and female half-smooth tongue sole and to select the excellent families with high
female proportion. In this paper,we firstly established 22 half-smooth tongue sole families which were cultured
in the same pond. Secondly,we identified the offspring’s phenotypic sex and genotypic sex of 5 normal male
families and 5 neo-male families. This study shows that there are significant differences not only in growth rate
but also in proportion of male to female. Two fast-growing families(No. 16 and No. 61 ) whose relative weight
gain rate were 0.81 g/d and 0.56 g/d and 4 relatively fast-growing families (No. 21,No. 28 ,No. 57 and No.
63) ,the relative weight gain rate ranges from 0.48 g/d to 0.53 g/d were selected ;12 commonly-growing and
4 slow-growing families were selected also. The average ratios of genotypic female and phenotypic female of
the 5 normal male ( ZZ ) families were 51. 87% and 42.94% , and the ratio of genotypic female reversing to
phenotypic male was 14.08% . Instead , the average genotypic female and phenotypic female ratio of the 5 neo-
male(ZW ) families was 49. 34% and 4. 45% , respectively, and the ratio of genotypic female reversing to
phenotypic male was 91.41% . In the present study we found for the first time that there were significant
differences in phenotypic sex ratio between different families. We also found that the genotypic females in neo-
male families were more easily reversed to phenotypic males,which increased the number of phenotypic males
in cultured populations. It initially showed that the families with high female proportion and fast growing rate
could be selected via family selection, which could provide theories and new technical methods for the
breeding and the production of high quality seeding of half-smooth tongue sole.

Key words: Cynoglossus semilaevis; family; growth trait; sex; selective breeding
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