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Fig. 1 Locations of the sampling stations in this survey
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Fig. 2 Sketch of measuration part of morphometric attributes for

Marsupenaeus japonicus
TL-Total length; BL-Body length; CL-Carapace length; CW—Carapace
width; CH-Carapace height; FSW-First segment width; FSH-First
segment height; SSW-Sixth segment width; SSL-Sixth segment length;
FL-Tail-fan length.
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Tab.1 Measured values of total length and boby weight of Marsupenaeus japonicus

J5b HEPE Female HEPE Male
Parameter EHIT o oduf Bok o #Ek W& EIT O duE Bk Bk H%E
XM BH LS HL ZA XM BH LS HL ZA
4K fem TL 2313 1856 2130 2172 2180 2025 1584 17.06 1850  18.54
ARARMEZE fem SD of TL 2.63 1.18 1.52 1.39 1.68 0.85  0.67 1.32 1.79 1.07
L RAFZEEZE/% CV of TL 1137 638 7.4 640 771 420 423 774 9.68 5.77
il /e BW 96.94 4775 7271 7468 7580  58.03 2735 3293 4280 4288
W FRARMEDZ /g SD of BW 981 995 1498 1552 1247 977 411 8.14 11.91 5.84
WA 5 280 /% CV of BW 10.12  20.84 2060 2078 1645 1684 1503 2472 2783 13.62

TE: TL- 421 BW— (Bt ; SD-ARifEXE ; V-85 R 5 XM- 1T 5 BH-ALiHE ; LS— 27K s HL- H0R s ZA- 1%
Note: TL-Total length; BW-Body weight; SD-Standard deviation; CV—Coefficient of variation; XM—Xiamen; BH-Beihai; LS-Lingshui; HL—Huilai;

ZA~7haoan.

22 WhWAESN
3 A 54~ M ERURE A Y S8 0 0 BSUME TE P 24
FEATE 54~ Wl M U AR 5 AT BEAREAR . DI

S i AR R A S, e 3 LA 30 60 B Ay 2
M, X A 9N B AR R AT P J7 22 00 B, 45 2R
W2 frone 3 Hr g R, 7 HEBR Sk I FF A (4
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PRI FEMR G, v I H AR 38 o R | AT
Sk B 5 (X ) B —HE T 9 (X)) R —IE T (X)) X
3L SRR 22 5 8.3 (P < 0.05); M H A XS

RS RRALE 2 K (X)) K (X,) FER B E
(P<0.05). MEPE H A3 X IR AS ) s PR ] 44 TE 2
PR 2ZERA B E (P>0.05),

*2 AEIHIEEE B ARTEITR NS RO T E S50
Tab.1 Analysis of covariance on nine morphological traits among different geographic populations of Marsupenaes japonicus
J7ZKE Source of variance X, X, Xs X X, Xy Xy X
AR ) 0.617 0.714  0.000*  0.277  0.027*  0.006%  0.411 0.497 0.356
Between males and females
ﬂ’rﬁ'@]ﬂﬁ']i&}@ﬁiﬁilﬂ . 0.702 0.475 0.459 0.952 0.711 0.293 0.078 0.276 0.188
Among different populations of females
HEPE A O PRI 0.011* 0.031*%  0.125 0.055 0.194 0.159 0.051 0.251 0.374

Among different populations of males

TE: # 7R AN Al b IR ] 22 52 1 2 (P<0.05) . X, A2 1K (em), X, MEAK (em), Xy 3B BT 58 (em), XSk B &5 (em), Xo 55— 79 58 (em),
Xy S — I/ Cem), X 5575 IE 1K (em), X 55 7S IE 19 (em), X B T7K (em).
Note: * indicates significant difference among populations (P<0.05). X,~Total length (¢cm), X,~Body length (¢cm), X,~Carapace width (cm),

Xs—Carapace height(cm), Xo—First abdominal segment width(em ), X;-First abdominal segment height (em ), Xg-Sixth abdominal segment length(cm),

Xy=Sixth abdominal segment width (¢cm), X,~Tail-fan length (¢cm) .

23 FBISHT

3% 5 A ME: HOSRAFARN 5 A e MR A
FIHANAIHT 25 RN 3 F2 4 R S I/ TR AATH] |
A R DB AR ] AN [R] e PR AR ] A 25 51
BIRAYH 89.6% .554% A7.8%. 1T WAS[G) P 51 Ta] )
SR G , T[] — PR B AN TR MR AR [ 25 D R A
%, U HR I H AR IR I AR T A5 25 5 55
B 4, R — Pk AN [ BRI A5 22 545N

24 BESH

P HEA I O MBS S 05 DAk I F A%
IEJE AT RIS, S RN 3 B 4 B, AN R R
A0 PR RO 1 H AR BT IR SR 45 AR, 4 3%
Uik RNy O IS SRR e Sl N ek g 2N
AR A4 3, 4B 1R] 1 LU Ass /N R B g (22
5) SRA HORE s T R AR ISk AR T BT T - TR AR
FALIE — B KA A AR — 32 05 5 H 3k .

R3  BARTEXTERBELE R B FI R 53 4T

Tab.3 Discrimination analysis between female and male Marsupenaeus japonicus

- T4 IR /% —
REAAY Predicted group membership Identification accuracy ZEEFIRNA 1%
Population type - - Total discrimination accuracy
HEPE Females T Males P, P,
HEPE Female 160 24 87.0 94.7 20,0
HEPE Male 9 106 92.2 81.5 '

R4 BARTEXTERYEE R E) 3B AR 8 3 5347

Tab. 4 Discrimination analysis among five female Marsupenaeus japonicus populations

T 432 PSR /%
BRI Predicted group membership Identification accuracy ZEEFI R 1%
Population type JH1] b bz 7k Hisk B4 p p Total discrimination accuracy
XM BH LS HL ZA ! 2

B TXM 36 12 6 8 9 50.7 78.3

JLitE BH 5 10 4 6 3 35.7 35.7

B2k LS 3 3 35 9 1 68.6 714 554

ok HL 2 1 3 3 2 273 10.7

W ZA 0 2 1 2 18 78.3 54.5
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Tab.5 Discrimination analysis among five male Marsupenaeus japonicus populations
T 432 BN HERS = /%
BRI Predicted group membership Identification accuracy LRI %
Population type JH17] bt b7k Hsk B4 p p Total discrimination accuracy
XM BH LS HL 7ZA ! 2
JEITXM 17 2 3 6 3 54.8 60.7
JLitE BH 5 3 8 5 5 11.5 25.0
B2k LS 1 3 15 3 1 65.2 51.7 47.8
HOR HL 5 4 3 9 3 37.5 39.1
HEZA 0 0 0 0 11 100.0 47.8
0 0.05 0 0.002
e — | e — |
JLifEBH :l— JLifEBH
BIKLS K/KLS
HORHL BORHL
JEITIXM J JETIXM
WAZZA HEZZA J

FREGHE S Euclidean distance

K3 5 MBI ACHENT: H A0 ISR A
Fig. 3 Diagram of cluster analysis of five populations of female

Marsupenaeus japonicus
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(19 9/ T 285 2 55k LA 3k Mg A% GE 5 14T 32 0%
G3BTe SEAT A SRR, BEPE F AR X R ] b S
R S8 07 22 DTk A, 55 1 F U 1 75.5%, 552 &
153 5 20.8% , 2R TR 3835 96.3% 5 MEVE H A HEXT
WA ) b BB A 1) 22 Bk, 58— 2 0 o
56.1%, 552 F 1853 15 42.3%, ZFTTHK 5 4 98.4%
IR TUAS R, 45 F R X AR R = R B BT
kR A 1 70% , BIE&AT — 1> B bR X A 5 1)
BN % LTS A

[7i] P AN ) b B A 1) F AR SEXT IR AR 25 1.2
T ECAT A BN 5 B 6 s, B S K 64553
AL, T HEME (i) 4 F AR XTI 5 > M PR A Y
B, TP HELAX 4y RS R AAE K
FEART R 1T AR e, T R A
WA F ] - TR LRI - Bk dRE 2 ], %
TSRS S FIRI AT RIS EE A — 3

FXECHE S Euclidean distance

K4 SAHUERREACHENE H A SEXT IR SR A
Fig. 4 Diagram of cluster analysis of five populations of male

Marsupenaeus japonicus
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RGBT LR AR, v IR H AR XTI M A
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WA 25, PR it i@ A2 e 2 o0 A6 I 7R 4y
M I VAN Tl 531 AR o R AT A MR S A T
[FEIOCHR . APras ke £7.%8 RIPIR,

726 METE H AR B8 X AR A T 28 P ROGH IR J5 o
(38 12 R A, 48 0 TR R 5, PR BE 3K 3 2 KO
A Sk i R 5, iR P,=0.700, Sk il HY 5
P,=0.271, # M BIHCIEE R =D p, + 1., =0.930,
TTARE BRI A B e Rk d,=p” 241
PRSI BT 1 9 3 [F] e e R d, = 2r; - pi - p R
Ha AT A 2 A B e i ZR ORI 1A P T S R e AR K
R d=0.930, B SHCHEBCEUE RS, H R T
0.85, R W1 T HIE A5 PRI 52 1 1A ot o 1)
PR, HAB MR FE AR XTI

FTER A BN MENE H AT IR MR A 5T
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MR SN e, Hrp AR P,=0.568, i HH 5
P,=0.369, FE S EIAHEIRE R = p; * 1., =0.877,
ﬁﬁﬂ%iﬁ}%%/\r@kxﬂztiﬁgﬂw%m%ﬁjydi:pf,z/l\
PR A 57 8 1) 3 (W] e e BB, =2r, ¢ pi s pro HA
R TR 24 Bt e E RO 1A PR A ) g
FREHRFNY. d=0.862, B 5 HH 8 BB [ S A
&, HRT0.85, RUR P FIIE SR w4
Jo et ) R PR HABPEIR S AR )N

22 845 S R B fm [0 )3 RBON W i 4 Sk
LIRSS L= TR R N TR R =TI SN
T, BB SIS R R, DR B i DA R A

(P<0.05) B S Mg 58, g7 1 EME H A g X}
IR Sk i Y SiAs) )08 22 5T 1R UH 5

Y=—151.737+9.235X,+23.194X,

Hrpy R (g), X, ARK (em), X, 73k
H5E (em)s

FOLE RN, G 21 RBOR B 2K
S g FR S i FR L Skl Y e B — R R S —
JE T SRR R O B I 1P R A
(P<0.05) WA SN IR 98, BNy 1 R H A3
XPURLIMAA 55 7S5 SiAs) S 22 0T 1Rl H 5

Y = —85.280+5.222X, +43.656X,

F6 BAEIIEAERIMEFRERRIFIRE RE (4 )

Tab. 6 The effects and determinant coefficients of morphometric traits on body weight ( females )

I‘EH%VEFH T p; y%%%ﬁZpiz+2rq Y

PR X RHr, BEAER p, Indirect effect Determinant coefficient
Traits Correlation coefficient  Direct effect J=¥ il N ). ik F g R S g 5
> Body length Carapace width ~ Body length  Carapace width
44 BL 0.962 0.700 0.261 0.261 0.490 0.367
Sk M B 5 W 0.948 0.271 0.664 0.664 0.073
&7 BHAEXFESERIMERERN R IFURE R4 ( 41t )
Tab.7 The effects and determinant coefficients of morphometric traits on body weight ( males )
I‘Eﬂj"%'ﬁzﬁﬁ T p; y&%%ﬁ ZP[2+2H',' “Pi TP
Pk KR E o, BEAER p, Indirect effect Determinant coefficient
Traits Correlation coefficient  Direct effect J=¥ il N N R N N R
> Body length SSW Body length SSW
A K BL 0.937 0.568 0.364 0.364 0.323 0.403
M H FE oW 0.935 0.369 0.531 0.531 0.136
&8 HATEXMEE IR E ()
Tab. 8 Partial regression coefficient of female Marsupenaeus japonicus
. FEPRfEAL R AL FrifEfl 224K
]\Tliitl Unstandardized coefficient Standardized coefficient ! fla P
ode B bR SE (Beta) t value
[ 9#5HE Intercept -151.737 5.007 -30.304 0.000
4K Body length (X,) 9.235 0.992 0.700 9314 0.000
Sk B 5 Carapace width (X,,) 23.194 6.432 0.271 3.611 0.000
®9 HAEXMEEE RS (L)
Tab. 9 Partial regression coefficient of male Marsupenaeus japonicus
. AEbRiEIL R KL NS
Rﬁifl Unstandardized coefficient Standardized coefficient ! {lﬁ P
o B PR SE (Beta) e
[FF#EHE Intercept -85.280 4.059 -18.305 0.000
&+ Body length (X,) 5222 1.000 0.508 5.225 0.000
Sk B 5 Carapace width (X,) 43.656 12.208 0.389 3.570 0.001
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Fig. 5 Scattering diagram of the principal components of the five
populations of female Marsupenaeus japonicus
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Fig. 6 Scattering diagram of the principal components of the five

populations of male Marsupenaeus japonicus
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Analysis on morphological variations among five populations of
Marsupenaeus japonicus from coastal areas of China

CAI Xiaopeng', YOU Xinxin', ZENG Fanrong', SONG Weiyan', LI Ang', YOU Yingzhe’, DING Shaoxiong'

(1. College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005, China; 2. College of Fishery, Rizhao
Occupation Technique College, Rizhao 276826, China; 3. Zhangzhou Aquaculture Technique Popularizing Department, Zhangzhou
363000, China)

Abstract: Body weight and ten morphological traits in five geographic groups of Marsupenaeus japonicus in coastal
areas of China were compared using multivariate analysis method. Results show that there were significant variations
between male and female M. japonicus while no significant variations between different geographic populations. For
the same gender, populations from Hainan and Beihai were closely linked and those from Xiamen and Zhaoan were
closely linked. Significant correlation coefficients (P <0.01) were found between body weight () and morphological
traits of body length (X,) and carapace width (X,) for females, and between body weight (Y) and body length (X,)
and the sixth abdominal segment width (X;) for males, which are ideal indicators of measurement for M. japonicus
aquaculture. The multiple regression equations were establised as Y=—151.737+9.235X,+23.194X, for females and
Y=285.280+5.222X,+43.656X, for males. [Journal of Fishery Sciences of China,2010,17 (3): 478-486]
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