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K% ﬁ¥(Scophthalmus maximus) |7_f| ONE
52% Exz' FERD A & iy A AV
(I RV EEBHERVEETHFEMNAESHREEE  PEASEHREEGEKTHRT 5 266071;

2. MEFHFERKBEAFEARAR ME  264003;3. L¥EKFEKE¥E LE 200090

RE XARESHN, RRFFEZANFERS 2N F &, 4 NMNTRMEHGAEFHETT 12
FRARRNME, WRT4NBENAEHARE. REAPWEREN, 4 KREFHEY, £
FMEZEREEREEZENZRRD, X BEPEE, ZEZANZRRK. FZ200 %
ﬁ%&m%%%,4Aﬁ%E%ﬁ%@%ﬁL%%$WE%%,ﬁ¢,%l%&lﬁﬁ\wﬁ%%i
BRZAHAKTELZREEHERYD, AEREAPXEHREK, AZHEANEEREK HRBERPE
EHE BMRARREZERKZEAZREERTRS, TROOTHET INRBRBARLEELN
5 A M AR IR ERA L. ERAA 2P ERS 3, ZHWTHELH Y 38.663%. 14.117%F 8.976%,
EAERAWERTBREN 61.756%. 2 ERE R, XERLZEHEK, HEAPAZHEZEALE
ERTEE, AEBGPAEIRE, AZBATEERE, HRABAPEERE, BABE KT EE

BKZ E A

R THEONBEFEER,
*&i7 KES, BEK BAHHS
mESES Q953

KZEZEE (Scophthalmus maximus)BEEIE H | 1%L
EBE, BETTHMRMNERBKEHREM, EHAE
WHAANMEE L E AR — BAEARKRE, Ak
8% 2VMERFRE(EFR 1983; Howell, 1998).
h E K R B R B MK R T T 1992 4 B
FESIR” BHSIARE, BT KAREE B CEH
A, BIRE—-BEFEATHEAR, HFRERBRHNT
v, BFHAREEENFHELH(EFER, 2001; 5
THEE, 2002), TR, fFXTAESNT| 36 3R
EERAEW, M2 SREMRER D, BERL
FAX B —, AEYEFHRARRPET, U7 G2 B BE
KHEG, ERFEEAR, BUERRK. ARKERR
18, T L A ES R RB RS AR

E2REE, BEZRTERRTERAL 1,
FERAR, BA, TRAOHNEREST . F ESHH

MERMIZEHEFEQNSERKZRE
BWHEALEENG, CNATENAE

KA (GREERI%E, 2001; HEHE, 2004, HEHSF,
2005; KBEE %, 2006, BEMES, 2006), itk N T
R RENEFT SR MIARLZRMAE, AN
BB ETFRMMRCEIYFZ 2. Hir, BAst
FA R F AL o 72 [5] LA UK H2 R (Blanquer et al,
1992; Bouza et al, 2002) ., Ffitlly 1% DNA F Bt 2 &4
(RAPD)C AR (AREEHA 5, 2001; HHH1%E, 2004)H1 i
T B DNA F£31(SSR)$ A (Coughlan er al, 1998; Bouza
et al, 2002; Einar et al, 2004; HE#H %, 2004)% )L
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1.1 ##

SE I BT R B K 25 BF (Scophthalmus  maximus)FE A
HIBERBEAFER AR FRERE, HEEEEY
2002 4 8 J 11 H NEE L Sem BITEFN, TR EBEK
72003 4 9 [ 22 H N ILE# Sem YRR, FHERER
A2003 4 4 H 4 H ONERE £ 08T LAY Sem
G Al BRERRE(ACR 2002 45 6 F 10 H MIBELHE Scm
RIE R . ANEBHERAR — E|/ R HE, #H5&
TR A RA - MR A FEERIM E 6
6] 2007 4£ 1 B 18—19 H . WLIIAE A KR AR I
#1,

1 AKEHFANTEHEFARYNERBENNE

Tab.l The number and size of samples from four different
populations of §. maximus

K&K (cm) KE (kg)
R S SN — .

Rt FHE FiEkE | FEE
B 38 32—50.5 4007 29—59  3.69
B 42 35—45 4035 2.4—59 3.72
R 44 30.5—39 3563 1.6—38 29
7t # 46 32—39.5 3698 1.6—34 255
1.2 FHiE

1.2.1 MERWME  SCHBBEYLEE, RAFRER .
BEREMNE THME 4 MARMBERERNIESENSE
Ko BHEMNESHEFHEERBL . K&mBH), LK
(HL)., Y ZEMANHK(SG) . WEHEELKGSD).
IR1Z(ED) . ERIBIFE(ED . LEMIBE K (PF) . K (DF),
BEEI(VF) . BWK((TL) . BWm(TH). (KIRE (BT
36 13 MEAR. TG 2210 MEEFHE.

1.2.2 ¥gabE 5t F FR TS 8 SRR
8 5 FLIRAC (BLY M T 1R R 8 B B 2 A O PR (E
LT B AR R RN 22 52 50 T 25 R AE A 52 1 (% 10 55
%, 2006). HEF] 12 ANHEIMER, RHASH M
SPSS11.5 #4T A PG4T .

(1) BEHT SHEE Betal F(2004) £ 1E
F2003) 1Y Bk, AR5 b7 B AR RROL B 78 B
(Euclidean Distance) F14H fll & $t (Coefficients)iff 17 Ff
BERE, AMERERBRERN CHRER. BRILEME

AP VA WOk

d, ={i(x,.k —Xjk)z}

k=1

(2) AT 20 i& il SPSS11.5 iff,
K F B 77 2250 HT (one-way ANOVA), J£RH] LSD
1 Tamhane’ s T2 ¥ 2 8 FL 8RS B A ) B Ak ] 19 77
SES,

3y ERST 2 Moralev(2001) . 75 &8
2002)80 )i ik, B, BT S HHE R
B 3 AN EEWIEAR, B3 ANERS HHEILERES
Pl £ 1 Ry 2 MERS 3 B FEERR
“HEBREE, BRE B RIERIE R &

2 &R

21 BRESH

HT 1 RT L, 4 AN S [i) ot FE o 3 ) K 25 BT E U ]
FETEATERE 7 iE, FH3E B A 5 B Ak E Z 1)
22 S B0, o E RNk B 2 e R OL B R R R
0.022, FHA MR [H B RRJL R EEE 20 0.016.
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Fig.1 The dendrogram of hierarchical cluster analysis on four
different populations of S. maximus

22 BREAFHESH

Kt REEBE 4 DREERRY 12 MEAMRE S T
BEF 24, X ER B & E W MK R
— AT ZEIEHT, AT RILE 2. FES
ZER KM FEATHLERY 12 D AMAREY . BH/BL.
HL/BL. ED/BL. EI/BL. TH/BL % 5 W R AR ¥
(P>0.05). SG/BL. PFIBL. DF/BL. VFIBL. TL/BL.
BT/BL. SD/BL % 7 Wi % B % (P<0.05)8 R H B %
(P<0.01). P LLECEE SRR o H Ak = 8 (K 2 (5]
ERDENE 2T, LEHMEREER XS EEN
Foul, H 1 MEFRADE, KEMTLHES
HZEFEENAE 6 W, b 1 HERNERE, BE
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MM REAZ 2R BERNE 6 T, JiH 3 MERR
HEE rENAEREZEEREENE 6 11, J
B3 TiEFREEE, BRFITEMIEEREA

PEREZRARREZRBE.
£2 4B 12 MERMTLE
Tab.2 Mean values of the 12 morphometric traits in four
populations

ki xH ERE 95 FH#
BH/BL  0.799432  0.83229 0.826762  0.813109
HL/BL  0.374449  0.38998 0389871  0.375994
SG/IBL  0.167703* 0.174776  0.168854  0.18381°
ED/BL  0.038646 0.040345  0.039882  0.042208
EI/BL  0.090571 0.092552  0.089958  0.092809
PF/BL  0.149661% 0.153044%  0.130217* 0.129545"
DF/BL  0.140849*° 0.157716™F 0.12913°°  0.130773°F
VF/BL  0.138512* 0.151716°°% 0.11913°®  0.119773
TL/BL  0.092669* 0.09529%  0.082217* 0.083455™
TH/BL  0.162707  0.165201 0.163043  0.161591
BT/BL  0.134027*® 0.131162°°  0.114029* 0.114276°"
SD/BL  0.072322% 0.07106*  0.060217* 0.061455™

H: LIRBELHEAZEURER, EHRFPSHEMRRNE
FHMNEAERLEP<005), EEHRAAEFHNESERR
H B E(P<0.01)

2.3 ERSHH

SR EE6E 4 NRERE) 12 MESHEIHRET
B Hr, 23K 3 EA . R TIEM AR
AR THE S MoK B %(1982), 12 MERXT 3 4
ERANBERER 3 M FERIHFETRREL
RIGEREY: BN ERSTTEEN 38.663%, R
BERSHAERMBESBRNESETH, FERMN
PF/BL . DFIBL. VFIBL. TLIBL . TH/BL . BT/BL . SD/BL
23645, Hrb DF/BL M VFIBLIIE B K, $ -4 %
By TTERE A 14.117%, ¥ BN BH/BL, SGIBL,
EI/BL #46%5; =AM TERN 8.976%, &
IR HL/BL, EDIBL %1845, =~ F B0 B
RN 61.756%, REF|RETMERFRET 85%H
B3R, UL B K EE BT LR LR 0 ST A R R 4
EARBARMESESR.

FARZESE 4 A ARF R BER B0 F LA 1 A0 LA
26 ERAE, ERME 2 Bis, AEHELL
Bl EEMS 1 BE, FHEREER A B R
EMZEHEZENERARE, EEEASEH
B, MAEZREMERERBEK. FFEBEMLERK,
P BB AR B [ B AR | R R (R R B R 2 Rl B AR

BRI EBLESY, MARBEHENZEF
T B MRS EER 28 b, 4 REIRZ (B
ZFBUN
3 ORETANBEM 12 MERT 3N EHS R4S
EREREMSHREE

Tab.3 Eigenvectors and cumulative contribution rates of
three principal components from the 12 traits of four S. maximus

populations
E 5
1 2 3
BH/BL 0.113 0.510 -0.284
HL/BL -0.028 0.457 0.572
SG/BL 0.066 0.498 -0.462
ED/BL -0.090 0.325 0.650
El/BL 0.116 0.670 -0.104
PFI/BL 0.884 -0.030 0.035
DF/BL 0.904 -0.131 0.041
VF/BL 0.904 -0.130 0.038
TL/BL 0.702 0.323 -0.080
TH/BL 0.796 0.125 0.105
BT/BL 0.883 -0.125 -0.002
SD/BL 0.719 -0.111 0.029
& E W FEE (%) 38.663 14.117 8.976
BERREE®) 38.663 52.780 61.756
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Fig.2 Distribution of the first 2 principal components of PCA based
on 12 morphological indices of four S. maximus populations
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o pr (B IRAE, 1990; ZEhA4 %, 1991), MBI
WL ERTLAE 4 A5 2 R0 R A K S8 B RE K
6], £ MR 18] K % B F vk H 2 8 B 2 J 8D,
& BEAEE . EZENEFER. BiEENE
AMEBEIENER, KEMEE . MEFFTEZH
EAFMEERERES, EEABEAFAEZE K
Wi £ R B ER; MAZHEMEEK, fE
BRI E R WER R E A IR A
LEBERZENERBEERRE. B, FEMTS
RAETEREAMR,

F B 5 BT R — R ROk 2 1% A E A 4R A
OB NS BAR M SO R B TR
B, ATRMLRE N E, BEARABRIBKES R
B, RS BRIz NI ESE, 2003;
BREE, 2003), BENMER ARG S B HUL
AMHEF, NS EARBEERZER KN, FFAREAN
RIRE AR E R ER B S HEES ERSMEEER
BREOSHERRES, 2003; 8K, 2007). MEK
S E ERT IR H, 4 AN s E R R A K SE TR
&, FHEMMEREL RREMEEBEZELLE
FEERS 1 ERREFRS 25 F, ZRYAUE,
EACHEAHREE, Rt EERS 28 L, 4 FEHK
ZEMPERYAEE, FIEREKMEERE. £
(R E R SRR RS B . BRI
ABERZEETET | HEHFERPESETHEDS
#O ez RESEBERE ., AR 3, £
M4y 1 £% & PF/BL . DF/BL . VFIBL, TL/BL . THIBL .
BT/BL. SD/BL E18¥r4A L, £+ 2 ¥ % H BH/BL .
SG/BL .EI/BL %384 i; MFR 2 718, FR4 14,
B TH/BL, H& 6 MEMELHF ENMEBENEREZRE
ERRR, ER5 24, Bk SG/BL, Hy 2 AR A
FEMIZELWEERABENIIR. BR, RS
DS REMT . FESTNSEREA FREELM,

BATMASTR B ff B R B T BRI AR F £ 57 1oh,

EERSATEE 29, REFHE BRI
UREEBEMLEFEEETESEHE, IR
B LAE e TR B AR AR 5 T L AFFE A R AL, T
BB S PRI R 2 M R R R,
E A SR ERAE RS L R A, 1
BENTEFREEBR XM ER. fgLer i, M
DB RESTERNEMN, X5 EPEEL
B0 A5 R — B(E B 885 %5, 2005). 1E R/ T E R
MH S EAFM MBS ER VHAEE

MENM ., ERNIES, T E2A RHMIRRAE SR
BHR SR TR AT B (R R A4, 2003, BOTEE
&5, 2003; kiK%, 2004),
32 BERERMEXN

SR AR BEBRRN AR AT SNBSS
FHBEEMW T EAE T, FEENKEZH 4
BAHET THRERERFHEMR, RAT ez
WHEXR. NS R BB, EMEEREHAZ
AR e B Ak E R A Z 8 2 F 8N, BRI
ERER | PHE BEROMIE E R R B A RS [E R IR
PR RE ARk B A 2 ) 22 AR LA K — 3k R F X
FhoapraE R, ATNLAT LA A HEGHET R, B M
4 MHEERPINEEA LR, BEENREEAERK
MMP BN ENGHA A BRI MAE
[ A, T 22 R R 0 (B A U TE b 3R BV AE, X T
BEEMZEEZLRZTEN—NMREE:, KK, AKX
EWEEHRAM LE, EEFRRLERERAE R,
FHERIEMMERE AR, BN ESR, Tl
MIE IR EE R, Wk, SMERSRHIERNTE
B BRI RIE, LA IR E R LT KZE
R IR R L E RSO LR R, SRS
MRS, WEEHTER . FIAHR LR KRR
A st BB A R SR T (R 4510, 45 R ERH, Al
BEIR M R E SRR B AR/, I LA,
U BA K 25 9 AN [) ot 2 B 4 ]38 % 22 37 1R /)N (Blanquer
et al, 1992: Bouza et al, 1997; Bouza et al, 2002); F|
135 DNA J3 8 AR XS AS 7] b B ¥ (R BF AE K5 6 B¥
Rt LrEtEE Tl fT e, SRKRY, KEE4:
Bk )3 A% 22 B R/, JLTE A #3531 E (Coughlan
et al, 1998; Bouza et al, 2002; Einar et al, 2004), A
SCHIBE RS b, P R BB A 2 18] DL R g
FEBRZBESFRTEREAHE ML, X—8
5 R M RS R W) 45 o FF RAPD Fifg 1
BHEARMEE ., FKE, AT 3 A KEE SR RS
BRI, EELEFR R R EE RN M
R m | BE oML R R (B T[S, 2004), #
— RS T ARG kB MERESERE/D
WIIERME . X TP BRI E R A . M ERER
IEERA . SRR S E A SRR Rk R
Rz RN R R, BR. BAEEFAKTBREEE
S AEEINH, BT B 5 RE XK R AT IEIE AR5,
WA AR B Tl R IR & AR/ e R B A ), AR
KM RE LY KT XMER, HENE
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SR SAFIE |, X — st 1R £ SCER R BT AR
(B K%, 2003; BIFESE, 2003; kKL%, 2004;
K%, 2007).
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STATISTIC MORPHOLOGY DIFFERENCE AMONG FOUR TURBOT
(SCOPHTHALMUS MAXIMUS) POPULATIONS

MA Ai-Jun', WANG Xin-An', LEI Ji-Lin', YANG Zhi*, QU Jiang-Bo?, XU Ke"*

(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071; 2. Yantai Tianyuan Aquatic Limited
Corporation of Yantai Development Zone, Yantai, 264003; 3. Shanghai Fisheries University, Shanghai, 200090)

Abstract Statistic morphologic characters of four different populations of Scophthulmus maximus in Denmark, Nor-
way, Britain, and France were revealed and compared on the basis of 12 morphological indices using hierarchical cluster,
one-way ANOVA, and principal component analyses. The results show that among the four populations, the Danish and
Norwegian are similar in morphology, so be the British and France ones. The Danish/Norway ones are quite different from
Britain/France ones. One-way ANOVA analysis and multiple comparison have revealed also the same results. In principal
component analysis, three principal components were constructed, the contributions from the first, second and third prin-
cipal component were 38.663%, 14.117% and 8.976%, respectively. The cumulative contribution rate was 61.756%. The
results show that the morphological variations of Denmark-Norway population and Britain-France population are small but
large in other pairs. Moreover, the discriminative variation comes mainly from the first component. Therefore, the 3 dif-
ferent statistic methods on the morphology of the species demonstrated a consistent result that indicates the biological af-
finity of the animal.

Key words Turbot Scophthalmus maximus L., Population, Morphological characteristics



