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B EH B85 (Cynoglossus semilaevis) E. A
A B RBMEE RS

2 N omARMY R Rk RARY ELHEY
(1. R T HRE R S S0 s P EK = RIA I B i ik = i B
2. RS S B 2013065 3. KEWERFKT 5440 KiE

4. HFEHEAERFE5EARERLRE B2 5E8Y - B dBIGELRE F1

266071;
116023;
266071)

mE 2t E 8 (Cynoglossus semilaevis)Fx 78 B R 1 7 42 B 8 (ZZ)Fn fh # 2 (ZW)IL 5, 34Tk
AR EREAEGAETHERBEEHETEAZTENEN  AATULBERE ., W2 RN
HRAIERRZAARNE, BENE T HRAFEEFGOHE, RN LR R, AR
HATTURM . FRET, MRAFEERE, WHaNEKE, 2Kk, KK, KE. LK. RHE
AR T ARAMRSEEN T Z £ R(P<0.01), WiEa W EKEE L EAa R, FALEEH
22 MEAUMTEAT, 2 AFBERE, Wiz FRBERABEITTRE LRI F
W H 22 5 Y MR ESAN, A N FRBRFBEFELRNT 232 MEAEE, BE
FHEMERBWNYHA T FHREREMEEEWN); FHAMREEH)ANTFAHHLERE K
(H,); F3#%A51%EE4AEPIC)LH A 04566, 04254, 0.5069. 0.4795, 22 ™% AMfAfak 4 MF
Bl R RBERF 20814 3. 3. 4 F0 5 ML A 2 ¥ 1 % Hardy-Weinberg F# . 4 2 B f K R EEA ]
fy Nei's 3% £ 12 B 7 0.2101-0.5840, it th AH LM R # h 0.5577-0.8105, RFF LKA, FREEHE,
it A KR EFEARZR, RHRANE., Wia ¥R RBEENREHEN RS,

WA HRAD, mE SRR,
KA

FESES S961.2  LEFRIREE A

¥ 5 85 (Cynoglossus  semilaevis) )1 51 D € HL
ik ZW/ZZ R F R 2, 2005),  RIMEPE e @40k R
Hh ZW, MR 77, 20 SRS A K AR PR
PG, ZW MEVEREAL A BRAEYE B Oh A, TR
W B DI (ZW) 5 TEH ME L (ZW) SRR 215 8] 75%
FIEME AR 25% 0 M~ 14(Chen et al, 2008). [F]AT,
Phfe 00 f5 A rb B MEPE AR TE 5 e Ak Ry Bh fe 11 (AR A R
2, 2013) - SR fo A K B R I R Y 4-6 £,
T SR BRI Fp A 2R T K 70% , M fr A K TR i 18 4

HEE; Abs; s, RAMR; MITEMRD; Rh SR
XEHS  2095-9869(2017)03-0062-08

FECE T BRI B (Chen er al, 2009), B,
PAN T e R A NG S SR E e o Ny B R iR o 71| DS 1 DG
HF AR BsAE DAl B S 20

% L& (Simple sequence repeat, SSR)Z VT 4F K &
JE G . T Z ARz —, BT
BERBG SR 0T . R 50 . RS . QTL
%€ Vi %5 J7 1 (Ferguson, 1994; Kocher et al, 1998;
Daemen et al, 2001), 75§45 SaE ARG 5T T ,
A QORI IR TR AR I X 2 0 5 5 4 D RFE(R
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%3 & R LI EB(Cynoglossus semilaevis)H. . Pl AR RVAR AL MR T 63

AL LA HEAT T 30, AR ESE (011 AIFH 24 X 12
SE BRI X U 0 IR AR R R R R R B
PRI AL Z T T 08T BBk, £ E45(2012)
T RS T > T o ) L R FR 4 A iy A AR A R AR i
AR, TREEH 12 NS AR IRE L RE MR
TR o H HFTA 1 T PRk R R
AR 22 5 B[R] i 5 Z AR 1) 5t A% 2 PR R DL ARG
KL, ARG W e R | PR £ S AR
ARPEAT T 255 L, [) IRk A2 9 75 S5 1l 2o ) e 0 D
B, Dhlfea iR Rt s B DhifE R R LR R &R
KA DR ARO[ M R R B A 5%
SERITEAT T 0T, Rl L O A R J5R BE E
BT LA 1 5 S B ARt — e S B,

1 MH5TE
11 $BEHHE. ik aBEENRERNE

S BT FH A B T 0% £ Ll AR BH K ™
ARA AP SCE0M e T AR FREE AT | [F—th
I FLA (] 90 AR ] 1) 2 908 > 1 75 5 0 10,20 ) S5 1A
Hefa(12 Bk . K. K. I8, kK. R
B LORFE . TREESRE. MEEE KRB S SAL 10 3R
RUPRR, JEEL | PR 0 A ast 42 1 S0 R 2 1 S T2
AFRIC CseF382 iE47 %5 (Chen et al, 2007).

12 ¥BEHE. WESYFRBRANEINEE

FIFH 1.1 w9 BT D e O EAT R R EEST
MU R R BRI 2 R 3k R A I
(ZWQYAEEA, 435ILL 2 R IE# Mt (ZZ3)Fn 2 B th
IE(ZW YA, S 5laEsr 2 AR R LEFRBERE R
BT RER R 108 S 109 5K &, 108 NIE
W MEAL(ZW QD IE(ZWE) K R, 109 h1E & M i
ZWXIEFER(ZZOZRF; # 2 4PERRE R
113 50 114 S ZK 5, 113 R 1EH Mt (ZW Q) Phfifa
ZWNORFR, 114 NIEH M0 (ZW Q)< IEH i1 (ZZ3)
KFRo 2 AERPFIME R FRIEMFI SR & T A
[l SR A

1.3 HAFZET DNA ZE

MR AMEAERKT 60 d i, 2B 4 4-2F[E i
REKE 30 MAENLAFEA, 2515 T 1.5 ml &0
B, INATEK 21, 20°CKIAMRAE, F T4 DNA,

K FH A i By — S8 477 — S 136 B — G A 30k 8 U6 TR 2
DNA (Sambrook et al, 1989). 1% 1) 5 5 EE I H 7k Al

W R A B AR AR T $2 B DNA B i AR B, 1K
DNA %% %2 50 ng/ul, 20 CLEAFAEH .

1.4 HIDES|I¥H PCR R

Z P W 53515 3% B K115 (Liao et al, 2009;
Sha et al, 2011), FERASEDIRE L AEH 2-3 MRid,
21 AN EILPEB T EARE 50 4, mdtaiNg
AR IR B A A PR w6 B L5 1) o S50 T
X 10xTag buffer. dNTPs. Tag fifi . DL2000 DNA
Marker DX} PBR 322/Msp I DNA Marker ) H /£
TRECRE)VARA T

FIHA B 50 X5 190%F 4 21 MR R R4
22 MMEFEN 4 DNA 47 PCR §74%, @ity %
Y B B 5 28 PER I R o 22 X5 A 238
P (F 1), PCR S EPRZR(16 ul): 10xTag buffer 1.6 ul,
dNTPs (2 mmol/L) 0.8 pl, #tx DNA 1.1 pl, T
51%1(10 pmol/L)4% 0.6 ul, Tag FE(1 U) 0.15 pl, K
7K 2 16 pl, PCR ¥4 i W 2 )7 : 95°C AR 14 5 min;
95°C 30s, 55-61°C 30s, 72°C 30s, 3£ 40 PMEHK;
72°C 3L 7 min, 4CI#7F,

1.5 BT U6 ot B iR BT PR ik A i) A K [R] 43 BY

4 PCR Y1 =W 4T 6% A AL P 5 TN Hi Tk Jig Bt ek
L VKR, HL K 45 R JF 2% Caetano-Anolles %5(1997)
0 YR e X L UK BE S AT G 5, HIAHAIL B AR £
f7, JRid sk,

1.6 HHESH

J SPSS 19.0 HfFxef 2 3 T S L . Fhy I £ ) R4
PEMRR ST AEAS ¢ K90 7 VAR T 25 57 W 2 P 4
MG PCR 71y 254 R4 B L, 1] POPGEN32
(Nei, 1978)F1 PIC-cal0.6(5K %45, 2009) Kk {44748 11
30T o TR G R BRI T 25 55 67 25 P 4 (Number
of allele, N,). V-3 R 55 [ 41 (Effective number
of allele, N,), LWL Z4A B (Observed heterozygosity,
H,). V¥4 ¥ (Expected heterozygosity, H,).
%2 & 15 B & i (Polymorphism information content,
PIC), LA A5 1% 53 AL H8 £ (F-statistics, F).
Nei [Cistf FE B Mgt L AP, X4 B AL S 7E R
A F B Y i 3l — 3R 7 % F- f (Hardy-Weinberg
equilibrium, HWE)#4 74556 , Bonferroni 5 1F 322 (Rice,
1989)%} HWE 540 P (HIFATICIE . ISk
B KA R A T A0 TR A i ) 3 A P 43 A
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Tab.1 Information of twenty-two primer pairs of microsatellite markers
gy CARK IR T K519
Linkage Microsatellite Anneallngn Forward primer Reverse primer
marker name temperature (C)

2 scaffold2104 64144 61 GGTTTGAAGTGATCTCTCAGTCTGG ACGGCTCCTCCATTAATTACAGC
4 scaffold365_18009 55 TGTGGAATAAAAATATAAATACACCGC TATGGACATTTATGTTTCATGCGA
5 scaffold170_8353 59 CACACGGGAAGTCACTATTCTTCA  CACTGAGGATGGATTTAGGCAGAT
6 scaffold3321_70434 59 TGAAGAAGCTTCAGTTGACAAACG GGACTGAGCTGGAAAATGTCTGTT
8 scaffold767_34395 61 TTCAACTCCAGAAGATGTGCAGAC AAACCTCTCTGATCCACCAGTACG
11 scaffold2585_68067 62 AGGGAGGAAGGCTAGTGAGAAGAG AAGTGTAAAGCCAAGGGGGTAAAG
11 scaffold1143 45424 60 CCTGCTTCATGGTGTCCTTAGACT GAACTTCGAGAATCACTGATCAACAA
12 scaffold3931_70955 59 CTGATTTGGATTGACAGACGACAC ACGACACTTTATGACGGCGTTTAT
14 scaffold224 10839 59 TCTGTGTGGGGTAAAATTGGAGTT AGAGATGTATTCATGGCAGCAGGT
15 scaffold709_32811 59 GAAGAGAAGGATGCAACAAGAGGA GCTGGATAGCAGGCATGTCTTAAT
18  scaffold414 19940 60 GGCTGTTAATCTGGTCACAGCACT CAGATAATTGGTCCCCTGAAAACC
4 scaffold079499 58 CTTCTCCTGATGGAAGGTTCGA ACCTGCAGCCTCCTATCATC
18  scaffold1054 43419 59 CAGCAGTAGGTTGTTTGTCTTTGC  GGAGACACTTTGATGGATGGATCT
12 scaffold1785_59319 59 GTGAGTGTTGTTGTGTTTGGAAGC  TTCACATTCCTCCCTTTACTCGTC
11 scaffold426_ 14789 60 GCTTGACTTTAGGGCGAGG AAGATGACGGATGGATGGTTCA
9 scaffold363_12291 58 GTTCCTGGGTTAAAGGGTTGG TGACTGCACTGATGGATAAGCA
18  scaffold4451 1100 60 CTGACGACCAGAGAACAGA CTGTTGGACGTCATTGAACAT
19 scaffold1170_46055 60 CCCAGAAATGAGACAAGACGAGAT TGTCACTCCGAGATGAGAGACAAG
19 scaffold2495_67575 60 TTCTCCATCGAAGATTGGCTTTAG  GAGGGAGAGGTTTGCTGGATAAGT
20  scaffold2841_69827 60 GCATGTTACTACAGTGCTCTGGGA  TTGCAGTCAATGTGAAAACAGTCA
20  scaffold1797_59428 60 GCGATTAATGATAATTCCGCCATA  GAGTGTCGTTTAGGACGATGTCTG
6 scaffold954_39899 59 TGAGGAGCAGGTTGTTGATGTAAA CCTTGATCCTGAGTGAGATGATGA

o gm 23 ANRRBBHBESEESHL

21 MREENEL GOl R 4 PCR JHIARHF I I, XF 4 457

2V R | DR £ R RIMEIR G 25 5 i s SR L
F2, B EEHE ., MR E, 2K KK, K
Be . Sk HRMEIFE AR AT 7 D FAMOIRAEAEN L 2
S(P<0.01), WEMEMZESMERSE 15 ADREERP
46.67%; 15 EAE . W B8 SR BSR4 8 3 AR AU
RO R MK B R AR AR /RR 7]
B AR (B R /IR A2 5 A LL PR IR 22 5 A8 35 (P>0.05) .
XF 7 ASFAVHR A 22 5 He A B, 2 U i PR L 1 1)
AR R T Bk, HEC PR A A AR T
WEZEREE2),

22 WIEyIEEL
TE 22 X 2B R h, 5[4 scaffold-
079499 1 4 -F A M R R BRI PG 245 5L UL 1.

MIEL T RTRUE R ) 510 O 2 fe A PR 1 ) F Y
Fal 2k T H M

REIAR Rt 2R E AT o0 b . SRR 3 i, 44
V[l I R R AP YA 3 6 B (VL) 2.2524—
2.4714, M AE FE(H,)H 0.2690-0.3160, F1Y
WA B (H,)H 0.5040-0.5467, T4 £ 2
(PIC)4 0.4254-0.5069 ; Shannon's {55 2 5% 1 4 0.8040—
0.8789, \FE 3 Al &1, 108 5 109, 113 5 114 5%
] 8 1L AR FR AR B A

XF22 3 T B AR AE A TR 5 R AR P U HWE
TR . BRI, FE108H1109. 1131145 & BE
e A 33 ARNSAM TR AN A 3 I BSHWE 5
AR L, TR R F MR RBEA T, BRscaffold2104_
64144 . scaffold365 18009 . scaffold3321 70434,
scaffold767 34395 . scaffold4451 1100, scaffold2495
67575 . scaffold2841 69827, scaffold1797_59428%F 4
HWEZSF, HAb 147 4w 2T HWE(GR4), #EHIAF
MR R W], 2240 Z AL Z WA TE % AT

&3 A~ EL
B A E
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Tab.2 Comparison of phenotypic traits between ZZ males and ZW males of C. semilaevis

S E 4R UE 22 (Mean£SD)

ARk 5 [l Variation range

PEAR Traits

et ZW Hififh 727 hifetn ZzwW Hifith 77
147 Body weight (g) 427.85+133.01°  278.47451.47° 274.4-748.0 189.2-360.8
4K Full length (cm) 41.80+4.60° 36.20+2.00° 32.8-49.8 33.4-40.1
&+ Body length (cm) 40.53+4.40° 34.67+1.79° 32.2-48.1 32.0-38.6
%% Body width (cm) 10.58+1.00° 8.77+0.56° 9.0-12.7 7.7-9.8
3k Head length (cm) 8.49+0.67° 7.06+0.39° 7.0-9.4 6.5-7.8
HE[B] ¥ Eye spacing (cm) 0.48+0.07° 0.42+0.04° 0.4-0.6 0.4-0.5
IR4% Eye diameter (cm) 0.58+0.05* 0.50+0.00° 0.5-0.6 0.5-0.5
6% 458 Dorsal fin ray number 125.50+10.80 125.80+8.30 114.0-145.0 111.0-144.0
JI§ #& 25 %X Pelvic fin ray number 3.90+0.30 3.80+0.90 3.0-4.0 4.0-4.0
4% 5580 Anal fin ray number 101.90+17.20 109.30+15.20 79.0-126.0 88.0-130.0
4K /&K Full length/Body length 1.03+0.03 1.04+0.01 1.0-1.1 1.0-1.1
&K /MK FE Body length/Body width 3.83+0.28 3.96+0.22 43-5.2 4.6-5.2
4 /35 Body length/Head length 4.77+0.27 4.92+0.19 3.3-42 3.6-4.4
PR /MR ] BE Body length/Eye spacing 84.70+9.22 84.05+7.51 67.8-100.5 64.6-96.5
AR (] 5 /BR 42 Eye spacing/Eye diameter 0.85+0.14 0.83£0.07 0.7-1.2 0.8-1.0

e R R RIS 25 SRR 35 (P<0.01)

Note: Different letters represented highly significant difference (P<0.01)

B

X4 A MR R BRI Z ] 7E 22 28
PSR LS BOIEAT TIFREGR 5), 22 M LR
LA 2 R RE R [ i 5 2R I 3% 3 A $ig
B(F ) T390 01211 #10.0782; AFEERKF
[ F, FHIMEAE 0.1448-0.1737 Z ), sk FE W [A]£F &
4 2F [7) it 5% 3% (8] 1Y 3t A% 5 AL B2 BEAR T A W] B R K

108 M 109
147 bp

113 M 114

El 1 5|4 scaffold079499 7£ 4 4~ [F] g
KRR Y 45

Fig.1 The bands amplified by primer
scaffold079499 in four half-sib family populations

M: PBR 322/Msp I DNA 4 ibrifE; 108, 113: thififa

KRR 109, 114: Bt R R BEER
M: PBR 322/Msp I DNA Marker; 108, 113: ZW male family
groups; 109, 114: ZZ male family populations

Z ) AL SR E

RI3 ANMHBEBRRAFEET 21MHIE
i R B fE ZREEIRIR
Tab.3  Genetic diversity indices for four family populations
of C. semilaevis as revealed by twenty-two microsatellite loci

Famlly Na Ne Ho
populations

108 2.5909 2.2524 0.3160 0.5172 0.4566 0.8220
109 2.5455 2.2766 0.3699 0.5040 0.4254 0.8040
113 2.7727 2.4714 0.2810 0.5323 0.5069 0.8789
114 2.6818 2.3952 0.2690 0.5467 0.4795 0.8691

H, PIC [

24 ANRKEBHKEREGEBMBEEECUERY

LMK ZR 108 5 109, 113 5 114 (8] AL R
BN 0.3215, 0.2101, fil&F 108 5 113, 114 LU
K109 5 113 . 114 Z% F BF 1R 8] 0 55t L BB
(0.4261-0.5840), TmFRIMIZE R 108 5 109, 113 5
114 [ AL A E R EC 5108 0.7250, 0.8105, &
F 108 5 113, 114 L 109 5 113 114 Z ZBEAR ]
()35 4% AL M 22 %80(0.5577-0.6530) (3 6), B [A B 1Y
Y 5 PR £ ) 5 R TR LE B Y st A R
BRI i A AR AL .
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Tab.4 The probability of Hardy-Weinberg equilibrium of 22 microsatellite loci

between four family populations of C. semilaevis

I T3 B AV 15 Microsatellite loci

WAt — R 5 AT ARG 56 P Hardy-Weinberg equilibrium (P)

108 109 113 114 Total
scaffold2104_64144 0.0048 0.3340 0.0018 0.3395 0.0241
scaffold365_18009 0.2762 0.0642 0.0926 0.1362 0.0379
scaffold170_8353 0.0018 0.0946 0.7509 0.1391 0.0000*
scaffold3321_70434 0.2138 0.0933 0.0946 0.0001* 0.0005
scaffold767_34395 0.1391 0.0010 0.1943 0.0946 0.1043
scaffold2585_68067 0.1391 0.0001%* 0.0001* 0.0361 0.0000%*
scaffold1143_45424 / 0.3847 0.5945 0.0815 0.0000%*
scaffold3931_70955 0.2632 0.0309 / 0.0309 0.0000%*
scaffold224_10839 0.0098 0.8473 0.0292 0.0192 0.0004*
scaffold709_32811 0.0427 0.2153 0.0037 0.0002* 0.0000*
scaffold414_19940 0.0003* 0.0020 0.2153 0.0048 0.0000*
scaffold079499 0.2153 0.0620 0.0001* 0.0000* 0.0001*
scaffold1054_43419 0.4605 0.0861 / 0.0148 0.0000*
scaffold1785_59319 0.0605 / 0.0011 0.0355 0.0000*
scaffold426_14789 0.0001* 0.0000%* 0.0427 0.0043 0.0000%*
scaffold363_12291 0.0129 0.0018 0.0001* 0.0000* 0.0000%*
scaffold4451_1100 0.5048 0.0605 0.0016 0.1391 0.0163
scaffold1170_46055 0.0000* / 0.0001 0.0001* 0.0000%*
scaffold2495_67575 0.0438 0.1391 0.0605 0.0168 0.6410
scaffold2841_69827 0.2213 0.0882 0.2278 0.4502 0.1511
scaffold1797_59428 0.2597 0.0001* 0.1043 0.0007 0.0022
scaffold954_39899 0.6706 0.0430 0.4158 / 0.0000*

“P FRBASA A * KRBt Bonferroni KIE T B E B HWE (a=0.05)
“/” indicated a monomorphic locus; * indicated significant deviation from HWE after Bonferroni correction (a=0.05)

3 itig

W B R R R, & BT — R U A Ol e £
CH 38 A4 1 300 A P, A T ) Ay P ) (2 10 25
2010), X FHNG F B IR R PG A It . —
il ohy FMEfR, 55 —Fp o O e £, DRkt A A7 AE ORI
I T 200 SRR R R R (R L ], 2 2 W
BRFRIE A P A AN R, ATA GRS, IR RE
i35 M 2 Y 5 1) s ) A 0 A AR ML R (R JES 4,
2007); ZJa, W E A TiE SRR F HR IR
T I (Chen et al, 2009), F-fipk T Hs 44 5] %
FETH T ARARIE CseF783 (Lt MISE, 2009), X vt B2
W e PR s ] L R B BR T R T BE 5 N A TR )
S A =i N (SN = K152 W79 NS Ui Y Lo e eX T
TR o I e 00 R 2ot I A P R AR I, R
I, PR B | D A i R AE R aY AT
FEEAEEE L,

Y PR 2 ) W — A~ P A b X0 A
Tl o L0 A ARRAIE, T 100 28 75 R AR A 7 3 A0 07 Y T
AL MG B o ASHIFFE X A KA R Y 2 2 v % 185

B ORI 15 AR T I A
Mr, RBUE . DhlfEfa i o g ek 2 e 0 2 v 22 5
XU 1 L | PR A AR AR B 5 i D I £ R
&, eR K R, Sk IRIEBERIRTE 7 A1
N IR R E (= T N R =W R Gy S e = N
011 ) 5 i e B AL T T S A R A MR

1A% 2 REPE I A0 2 A W) 22 R ) E LA R 4
BRI AR Y T AT L B SRR, Il DNA
AL B, FTLL DNA 19281k nT B4 s ey
Tt AL AR SRR BE o T DR bR iC R T 5% BRI 14 2 RE 1
(G BRI (PREE I A5, 2008), — M A 25045 o B A
B A A T e 2355 B AR bR A AL ARic i)
Z AR B SN A R IR A, 2011), Horr, 42
A B R B i AR B AL AR 5 1) — A fil S 4U(Valizadeh
et al, 1996), ‘B LI BLRF RS Z RS AL, P2
Wi G B, BRI — SOk, st 2
FEME B B (GBS, 2007), ARWFFERIL, M55
B D £ R R R 02 [ M 5 R B AR (B] 1 35 A% 2 R 1
SRR, A FEE R R R B E 5 RS
BT 22 5% . 4 D PRIMR REHAR) T A5
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Tab.5 Pair-wise comparison of the genetic differentiation index (Fy,) of 22 microsatellite
loci between four family populations of C. semilaevis

i LA A, B TR R F,

Microsatellite loci 108 and 109 113 and 114 108 and 113 108 and 114 109 and 113 109 and 114
scaffold2104 64144 0.1429 0.0495 0.1346 0.0311 0.1918 0.0835
scaffold365_ 18009 0.0436 0.2258 0.5221 0.1544 0.5244 0.1993
scaffold170_8353 0.1733 0.0490 0.1629 0.0574 0.4022 0.2240
scaffold3321 70434 0.3333 0.0410 0.0723 0.1429 0.2339 0.2308
scaffold767 34395 0.0565 0.1447 0.1349 0.1686 0.0217 0.0979
scaffold2585_ 68067 0.1131 0.0969 0.0568 0.2284 0.0897 0.3373
scaffold1143_45424 0.0095 0.0670 0.0847 0.0185 0.0408 0.0128
scaffold3931 70955 0.0012 0.0252 0.0324 0.0625 0.0395 0.0670
scaffold224 10839 0.0526 0.1447 0.1722 0.1447 0.1020 0.0629
scaffold709 32811 0.1201 0.0601 0.1770 0.1314 0.0507 0.0336
scaffold414 19940 0.0084 0.0486 0.1380 0.1098 0.2070 0.1579
scaffold079499 0.0112 0.0410 0.0013 0.0506 0.0124 0.0285
scaffold1054 43419 0.0169 0.0379 0.1740 0.0682 0.0877 0.0194
scaffold1785_59319 0.1289 0.0667 0.0930 0.1597 0.3809 0.4432
scaffold426 14789 0.0518 0.2571 0.4667 0.0518 0.2571 0.0000
scaffold363 12291 0.2250 0.1076 0.0691 0.0953 0.1737 0.3581
scaffold4451 1100 0.0038 0.0429 0.0388 0.0953 0.0194 0.0778
scaffold1170_46055 0.2077 0.0264 0.2163 0.1015 0.0004 0.0225
scaffold2495 67575 0.1241 0.0028 0.0007 0.0007 0.1325 0.1167
scaffold2841 69827 0.2491 0.0864 0.5509 0.8182 0.0875 0.2727
scaffold1797 59428 0.1554 0.1511 0.0632 0.2827 0.1108 0.3511
scaffold954 39899 0.7021 0.0924 0.7959 0.6610 0.0076 0.0820
SEX{H Mean 0.1211 0.0782 0.1737 0.1599 0.1448 0.1482

£6 ANKRRBKEN Nei's B E( ) AR £, 0.25<PIC<0.50 N EELE, PIC>0.5

i3 R HE UM ZR &L ( ) RG2S R 4 AR ER REEA N 2

Tab.6 Nei's genetic distances (below diagonal) and
genetic identities (above diagonal) among four family
populations of C. semilaevis

EE AL

. . 108 109 113 114
Family populations
108 - 0.7250 0.5577 0.5872
109 0.3215 - 0.6530  0.6339
113 0.5840 0.4261 - 0.8105
114 0.5323  0.4559 0.2101 —

T ARE (201 1) 1) 21 1 5 5% B PR (A RN Dk 45 70
SUMERZ KB TR B ER 24 5 B 0.7303 1 0.5608,
TN TIEE B 8L R R R 8L 2
FEVET R, 285 588 (PIC) 15— ME i 15
) AN S LR AR IE ok B B R [ — bRl

B EPE RN, I 2B B R i m S B A A
B B R AR SRR . Botstein 25 (1980)42 H T =

SN SR AR 2 285 B3 =48R, PIC<0.25

BlEE G H 0.4566., 0.4254. 0.5069. 0.4795,
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Abstract

There are two kinds of male in the breeding populations of the half-smooth tongue sole

Cynoglossus semilaevis, namely natural males (ZZ) and neomales (ZW). It is of great importance to study
their phenotypic and genetic characteristics since the knowledge can improve its breeding techniques and
seed cultivation. In this study, 15 phenotypic traits were measured between mature ZZ males and ZW
males (sex-inverted males) of C. semilaevis. Analysis showed that highly significant differences between
77 males and ZW males existed in seven traits, including body weight, full length, body length, body
width, head length, eye spacing and eye diameter, with the growth rate of ZW males being higher than
that of ZZ males. Furthermore, comparative analysis of the population genetic structures was processed
among maternal half-sib families between ZZ and ZW males by using 50 pairs of specific microsatellite
markers. Results showed that 22 out of 50 pairs of PCR amplified markers were polymorphic. Among
four half-sib families, 232 alleles were identified with relatively higher mean allelic number (N,) and
mean expected heterozygosity (H,) compared to mean effective allelic number (N, and observed
heterozygosity (H,) respectively. In addition, the average polymorphism information content (PIC) was
0.4566, 0.4254, 0.5069, 0.4795 among four half-sib families and there were 3, 3, 4 and 5 loci significantly
deviated from Hardy-Weinberg expected genotypic frequencies. The Nei's genetic distance among the four
families was 0.2101-0.5840, and the genetic similarity was 0.5577—0.8105. The current study indicated
that there were significant differences among growth traits between ZZ and ZW males of C. semilaevis.
Between the maternal half-sib families, there was relatively high genetic similarity, low genetic distance and

similar genetic diversity index.
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