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Tab.1 Sample number and shrimp size of the first generation of different mating groups of P. monodon
ENGEd IR AT O/ ) ES {1 /mm body length
different mating groups number of parents sample size Jti [l range X +SD
T @ xT & (TT) 15/15 100 72.30 ~139.23 96.41 £12.83
S 2 xS & (SS) 4/4 60 70.50 ~131.00 94.53 £17.12
Y 2 xY & (YY) 12/13 100 68.00 ~124.60 94.85 £14.40
S @ xT & (ST) 10/5 100 70.63 ~119.57 93.38 £8.82
T @ xS & (TS) 11/8 100 74.60 ~141.15 93.13 £13.66
T ?xY & (TY) 7/4 100 82.38 ~137.58 99.47 £9.75
Y 2 xT & (YT) 7/5 32 75.20 ~134.70 98.78 £14.58
S @ xF & (SF) 8/5 100 70.16 ~110.77 86.83 +£10.71
T @ xF & (TF) 6/3 83 71.45 ~105.92 88.86 +9.47
Y ¢ xF & (YF) 5/3 87 70.00 ~113.50 90.88 £13.08
1.2 ESERENE ) o
S b BB RE B B P T A R RO -
ER 0.1 mm) i ARAS F, BEWXIFESSE 2.1 FESH

PER AR (BL) kMg K (CL) Lk g B 58
(CW) kg & (CH) 55— K (FSL) (55 —
JE K (SSL) (55 = 1 K (TSL) BN 17 K
(SISL) , 3t 8 PMERAZHL,
1.3 SZitoh

Xf 8 A~ ] & PR # 4 (BL,CL,CW  CH,
FSL .SSL .TSL .SISL) ff] SPSS ( versionl0. 1, SPSS
Inc. 1999) # 47 J5 22 43 Hr « F WL 43 43 B B 501l 43 B
PR A T I BRBE T X R RS KNI 25
S3 BT B RE N, B e X B Y BT R SIS A A GE
/N . SR

My = M,(L/L,)" (1)
b = Log,,M,/Log,L, (2)

b, M S AR R HE AL B s M, O & PRI
B s L, o Sk i F A D (8T 3 80 L, ok i
) 1E

F A oA TR A R AR A T 25 T
HRAAN R T5 22 STRR A, IF AR 4l BT Bk B R 1 32 AR
I3 B AR 43 2 i 3 RO BCA T o B A3 A R T 8 A
PR, BAD B willks 19 N G2t i {E B /D 1 A i
HEAFER REL . AT ARHE 10 A B 14 %5 405 1)
A B PR B AT 0 R R R

TENMMERER,3 NAKF, FHE(TT,
SS FI YY) ,BREE 7S ME 154 (SISL) Hi4x 7 A PRI
) TG EE X R (P >0.05) ;L) =W F5[H KA
MIIE AL Fy BEA (ST, TS) Jril] & 2% PR 1) 5 70
BENZER(P>0.05) ; FEMEJEIE R F, #if
(TY YT) B{R K (BL) kg B (CL) 3k B
Hm (CH) X = MERMAEREEFEZSF (P <
0.05) ; LAAEMNAE N ACAS ) 3 A~4458 F, B4 (SF,
TF Fl YF) , {0 YF 955 = %5 N 15 K (TSL,
SISL) 5 SF W # P22 7 (P <0.05) ,iX 1> 3 4
FEUR I HoAth MR TC i 22 59 (2 2)
2.2 EBHHW

XFRTAREA Y 8 AN TE 2 MR i A7 3 804 4y
Br, kK18 2 A F 4, oo Ek R 4 e
48.15% 24.39% , Bl ik RN 72.54% . 45—
FE s, TSL SSL (SISL F1 CW 1 5 M fz K, H
B 4 314 0. 868 0. 859 .0.793 F10.782; 45 —
FR A AR B K B J& TL (0. 871) F1 CL
(-0.842)(F3), 10 M F, FM4r2 % F M1
PEBL AR IE 1, &1 A%, 10 AN HER 32 43
T MRS N BETE M X 2 TPk .
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Tab.2 Differences in 8 morphological characters of ten P. monodon populations

F, AR traits
populations BL FSL SSL TSL SISL CL CcwW CH
TT  96.41 £12.83%" 9.31+1.56° 8.60 «1.31° 64 1,25 13.79 £1.43°0 26.13 £4.28%°9 14,20 +1.58%" 16.03 £1.42"
Ss 97.43 £13.01°"  9.59 +1.50* 8.83 £1.33" 57 +1.18° 14.33 £1.28° 27.11 £5.40% 14.55 +1.65" 16.07 £1.60"
YY  96.56+9.58%" 9.49 +1.55" 8.77 +1.46° .58 £1.26° 14.26 +1.23° 26.68 £4.05"¢ 14.18 =1.16%" 16.54 +2.79%¢
ST 93.38 +8.82°% 9.30£1.41° 8.55+1.12° .38 +£0.97° 13.80 +1.18° 26.53 +4.07"¢ 13.95 +1.33% 15.84 +1.43°
8.61 +1.24° 40 £1.25°  13.44 +1.39 26.05 £4.30" 13.82 +1.42°" 15.96 +1.74"

YT  98.78 £14.58" 9.14 £1.80" 8.60 +1.51° .33 +1.28° 14.08 £1.74% 27.19 £+4.59° 14.36 =1.71°" 16.42 +1.62"¢
SF 86.83£10.71° 8.69+1.18* 8.00«1.17° V71 +1.23° 12,73 £1.05" 24.91 £3.30°  12.89 £1.00° 14.72 +1.10"
TF  88.86 £9.47% 72 +1.42° 7.96 +1.20° .87 £1.16™ 13.06 +1.29% 25.04 +3.49* 13.32 +1.32% 15.00 =1.30"
YF  91.90£8.20 9.06 +1.33™ 8.36+1.30°® 8.21 +1.11° 13.62+0.98° 25.30 £3.69*° 13.39 +1.04b° 15.12 +1.31°
W e CF B AR R R ) 22 AR, EARAH S S RARR R EFARE AFSZEXRRRREFDFE,

Notes: The superscript means the difference among populations. The same superscript or containing relation means the differences are not

9 8
9 8
9 8
9 8
TS  93.13+13.66° 9.20+1.61% 8
TY  99.47+9.75"  9.84+1.58° 9.36+1.55° 9.16+1.27° 14.71 £1.49" 27.58 +3.73% 14.92 +1.70% 16.78 +1.72¢
9 8
8 7
8 7
8

significant, while the different superscript or intersection relation means the differences are significant.

R3 BIHRTER 8 MR 2 M EH S W 2.3 ¥Rl
B ERERD BT E T 3 AT, RS T 8 A~ LAY N e B,

Tab.3 Eigenvectors and cumulative contribution rates of

RiT S A~ i 705 53] ek Ko AR TT 22 2 99. 0% (%
4) o AR S HE ] R B A G PE L S, A8

two principal components from the 8 traits of P. monodon

JETN F 4> principal components . . I

trais | 5 ANFEAE PR 07 8 A R 2 TTRRAY 4 B i CH
TSL 0.868 ~0.271 SISL \TSL SSL. 5 — FI%5 — B 1] ek KO A [ I
SSL 0.859 =0.229 K2, BOK 10 A F, A RE T M7 20 0, (H LLAE
o o o HRAM 3 AT, HHETAF, £ 0K —
FSL 0.697 ~0.259 4o RS F, 59 OB ., 1E i 91 ) 6
CH 0.624 0.431 BARN 6% ~59% , Horhr SF ) IE 0 B 3 fee i, b
BL 0.336 0.871 599 (%:26)0

CL 0.364 -0.842

Rt SR/ % 2.4 BESE

48.1 72.54 S N S T N
cumulative contribution rate 815 > Xﬂ‘ﬁﬁﬁﬁiﬁ E]’:] 8 /l\ {)ﬂﬂ % ﬁ *E ;L& 17T %é §’§ ﬁ\*ﬁ‘ ,
R 10 DRET X HR F, B9 K3 /LR
3.00 ¢ B populations = - H10 N F, EERGFA L. D= R E
200 JENFEARM LS HAF, FHEAE RN —3, U
‘ FEWAE AR 2258 F, BEMA TF SF.YF R4 5
Q . > RN AN
£ 100 — 3 PR TR AT R A R
~ &
S8 o %4 FEAAEF, BHI IR ERSH 5 R
H Tg_ Tab.4 Statistical analysis of first eight discriminant
g 1.00 functions for the ratios of the F1 of P. monodon
a T
" - RRRTT 2/ %
PR RRAEME 722/ % . K HEE
] . cumulative . P
=2.00 function value variance . chisquare  df
variance
3.00 . 1 0.789 8837 88.7 579.836 72 0.000
’ . L 4 L . L L ) 2 0.032 3.6 92.3 84.429 56 0.008
-3.00 -2.00 -1.00 0 1.00  2.00 3.00 3 0.028 3.1 95.4 57.864 42 0.052
FERS 1 principal compoent 1 4 0.021 2.4 97.8 34.686 30  0.254
) . 5 0.011 1.2 99.0 16.602 20  0.679
Bl ®ENEAREF, HE— F_ERIHHE 6 0.007 0.8  99.8 7.327 12 0.835
Fig.1 Projection scores of first and second 7 0.001 0.1 99.9 1.534 6 0.957
8 0.001 0.1 100.0 0.430 2 0.807

principal components for F, of P. monodon
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4.00
Tab.5 Correlation of morphometric variables used in ST
the discriminant analysis with each of the discriminant 3.00 + OPF( 8
functions obtained for P. monodon E}%
~ 2.00F
N . oYyT
PEAR PR %1 functions 5 O%Fl;‘ *
2 | v 4
traits ~ 5 1.00 YY
1 2 3 4 5 6 7 8 iy 38 .
CH 0.431 0.575° 0.178 -0.213 -0.301 -0.360 —0.349 -0.254 = g 0 [ 941 b oo
=8 Centbglﬂ
SISL  0.479-0.348  0.144 -0.675" 0.035 -0.317 -0.190 -0.134 E 100k &
3] YOBK /4
TSL  0.357 0.231 -0.457 -0.635" 0.194 -0.289 0.003  0.295 2 biog, % -
=2.00 n §v
SSL  0.321 0.212 -0.122 -0.491 0.634°-0.416 —0.047 0.135 o ¢ o a
-3.00 e.°
CW  0.481 0.032 -0.360 -0.021 0.023 -0.670°-0.386 —0.197 ’ .
FSL  0.252 0.032 -0.053 -0.406 0.220 -0.534 0.658" —0.037 —4.00
BL  0.390 0.032 -0.180 =-0.164 -0.058 0.191 —-0.052 —0.863" —4.00-3.00-2.00-1.00 0  1.00 2.00 3.00 4.00
H5 %L 1 discriminant function 1
CL 0.238 0.039 0.111  0.079 0.231 -0.358 0.142 0.849"
e AR R R ) =X R B IR] J OR  4a X RE OG B2 AEARTHGHEENE - EF_HAIEHEHRE
Notes: * Largest absolute correlation between each variable and any Fig.2 Projection scores of first and second discriminant

discriminant function.

functions for F,

F6 10 NEERBETXTEREY PRI R

Tab.6 The discriminant results of ten P. monodon populations

of P. monodon

BEIK T 2H BY 51 predicted group membership &3
populations TT Ss YY ST TS TY YT SF TF YF total
W TT 6 13 5 5 20 14 15 4 7 11 100
original SS 7 8 5 2 1 11 12 1 0 13 60
YY 13 5 22 3 8 18 16 4 1 10 100

ST 5 12 15 6 17 10 9 4 11 11 100

¥ TS 8 4 7 9 23 7 5 13 9 15 100
count TY 7 13 16 0 3 38 19 0 0 4 100
YT 4 3 2 2 0 7 13 1 0 0 32

SF 2 0 0 0 6 0 3 59 16 14 100

TF 0 0 1 3 9 0 1 27 26 16 83

YF 3 4 2 10 9 2 1 17 9 30 87

TT 6.0 13.0 5.0 5.0 20.0 14.0  15.0 4.0 7.0 11.0 100

SS 11.7 13.3 8.3 3.3 1.7 18.3  20.0 1.7 0 21.7 100

YY 13.0 5.0 22.0 3.0 8.0 18.0  16.0 4.0 1.0 10.0 100

ST 5.0 12.0 15.0 6.0 17.0  10.0 9.0 4.0 11.0 11.0 100

s TS 8.0 4.0 7.0 9.0 23.0 7.0 5.0 13.0 9.0 15.0 100
percent TY 7.0 13.0  16.0 0 3.0 38.0 19.0 0 0 4.0 100
YT 12.5 9.4 6.3 6.3 0 21.9  40.6 3.1 0 0 100

SF 2.0 0 0 0 6.0 0 3.0 59.0  16.0 14.0 100

TF 0 0 1.2 3.6 10.8 0 1.2 32,5 31.3 19.3 100

YF 3.4 4.6 2.3 11.5 10.3 2.3 1.1 19.5  10.3 34.5 100
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Fig.3 Cluster analysis diagram based on morphological

traits in ten F, stocks of P. monodon

3 3tk

FERF ST 7K A B W) AN [F) B AAR TR 25 28 b B, AR AR
BRI T, I SRR A R TR RE 3K 75
A TR A5 S, M T 5 B06HTE R (7] 22 S 0k 47 4
PRSI B, 2 A N TE BEAT T A 4
B R B0 20 A7 I, B AS B (N 5 5 2 5 1 0 4
(P B HL AR REAR T 3" o ASBEF P, IR YT
(G REA i fie /b (32) fH N/P g 4, BF S 45 R B oA
Giitep s Lo
3.1 FEBEABES AR S ASME 77 £

T 225 M B, VA = %8 E BN JE N SEAS )
S FI(TT,SS,YY)%D%TQ F, (ST, TS,TY,YT)
LA LA SIIRAFE S A TS 2R,
BEFEIN N =8 (2 [ B 19 55 0F M 30 01 4 A |
B AFAE— B R AW, i85 25 St /N2
A T R TR B M 5 A A — B LR AR
PN AP SASE IS =0 Pug L Nioh $1 )
W E R SRR, U EE AL SAR
Ja AT B 22 8/ . Duda 28 iE B 7Y E]
3£ S D G A S A B4 o M A 7 e B 5 b A A
BEES . AWIE, LA (PEEDEPEREAR) R
AW 3 AFAEF, (SF, TR, YR) fEIE 25 b 0 8 3% 7%
S HGHETAF, HEHAE LS, X 4%

AT RE L 22 A0 RN R I 0 AL AS 1 A 1
Wi R AT SR AE

3.2 HPMMESEBFESTHN

EIRA M AETE A4 b )2 B, AT LK
Z A AR 5 (Y 4G AR R i B A B
HEB ST B8 AR 6 (0 25 A 15 AR L 1 T4 .
24 R T P E X R B 1 S R E R

RGE AR B 225, 905 4 DTS
ZRITTHR AN 53.85% , AHWEFE, 10 4> F, 3£75 2
A ERSY, HBBTTHR RN 72.54% , AR T
ERSEINIE ¥ty IR EE 3B AR o N 1
45T 85% SR BE A IR 458 F, R B L
ASFE S ST B B F SR A4S R R 415 ) F BES
5k o AT BRI GE 3R A5 0 WA R RN B IX 4
10 A BE X ER F, (1) ARAT R T & deR e A
6 F, [R5 (£ 3) .

HER o3 B AR BRI RT 5 A FE0 oK R 5Tk 3
5 99% , M 8 ANk AR R 0 2 6 IX 43 10 A
F, G 5% 5k 4 474 & CH . SISL ,TSL . SSL,
P FIX 4 A8 7 8 7 1 9 1 eR B LA B
(1 B S0k R o SR ) B A A R A R A
FRBFFERY 10 4~ F, 20 0F , MARIFE R Z 1 E &,
H7E—E FR B BB R T X SORE IR (] A I 22 . I
2 W LLE H, SF.TF YF fEJE 25 Bl KLy h—4,
HERER N S — 4 AN A RE R B 5 R A
(F6), BLIT IR — > 20 A B BE AR 6 TE 25 b %8 AR
L, D2 T 0 LA IE 5 e 1. T RE A S 5 R S
e PR YR 2 Y Do AL

RA W4 R G HER oy A B A — 3, SF . TF
YF J¥ 25 B0 B 45030 , o — 2B E S 1 RAAE I 2 XA )
A HERE MBS 2ZFE /(P >0.05); #fiK
ST TT . TS 25 B 25 #5030 , I A5 4 HL BB HE 1B o
3.3 FEMTMIEAZEAXF, BERSHES
iR B & 4

252 3 07 W 32 B T oK ™ 3h 4 1k %
B R AT 1 7 Ak d 38 AL R R 8 N
FAEER 5 2 T AR 9 R (R ST
DA et TR 1 384 PR A5 B B B R )
PR Z 0 BT AE I T 4 A g
IR RERIE S 22 RS R R R B E T A Rl
B XA T 25 2 5t 22 R 45 AN e
ARt R A 25 25 R ol s fE T T ok
f . 2254V E Y R B AL KT B YT 4 R TR
B R ZERW R BL 2ZR I, A, 10
AN Fy BT BRI G T A 5750 R — o, HERR
T EREE R 2 X K 5 25 S, RV AR
WAL e T BE R RN R SS 4L A F, ALY
A, MZAE F, M MR gk R T H A A
18 2 15 5L, T LS AR 110 5 A5 5 P £ 53X 10 4N F
WA e B S T R AR BN DY

http : // www. scxuebao. cn



10 1

PINAT L 55 R AF 4 S s ERRRRE A 52

52%38 F, I8 & FRAE ST

1517

oy ¥ AT I FL A B T R T T R Y X
SRR A5 Y B BETE DY RSP P AR A B B AL 4
WA A VY B JEE PR AR 5 04 P 9 R T 9 SR A )
22 SRR VUK T A5 v [ T SR AR 2 [ 77
TE— € FEE 1 56 K 520 o ASBIEY, 4 A Mo BERE 1K
PR BRE 75 68 R 2R AR ) ok BV B B CHE ) ARED
BEFECERJE) P KPP (3 [ b [ g g (=
W) o AR R PR BE T X AR AR AL A R B AR
B e M =3 R 8 G 3oF B A Bk 22 5, TRk DA
PR AR S A AS 1 2 58 5 AQ (SF L TF  YF) 7271 25
S HA F AP R 25, DL = 2R [ B
PR SR AR W A 32 5 A 225 OB SRR AEE #
o m T AR M ERA B A /b =z BE AL AR I
BEREARAT L 08 19 LAAR I S BEA A9 2 58 F, Kl , N
AR SCBEA X 0 M, 33 K5 78 S 28 19 F 52 o L
Kk o

SE 3k

[ 1] Mohamed K H. Synopsis of the biological data on
the jumbo tiger prawn Penaeus monodon Fabricius,
1798 C]. FAO World Scientific Conference on the
Biology and Culture of Shrimps and Prawns, 1967 ,3 .
1-15.

[2] LiY T,Kanokpan W, Mudagandur S. Development
of two microsatellite multiplex systems for black
tiger shrimp Penaeus monodon and its application in
genetic diversity study for two populations [ J].
Aquaculture 2007 ,266 (1 —4) :279 - 288.

[3] WangZ Y, Kwok H T, Ka H C. Applications of
AFLP technology

in genetic and phylogenetic

analysis of penaeid shrimp [ J ]. Biochemical
Systematics and Ecology,2004,32(4) :399 —-407.

[4] ZhouFL,Jiang S G, Jiang Y J, et al. Population
genetic structure of the tiger prawn ( Penaeus
monodon ) in the coastal waters of South China,based
on mitochondrial DNA control region sequences[J].
Journal of Applied Ichthyology, 2009, 25 (4):
411 -416.

[5] Pinheiro A, Teixeir C M, Rego A L. Genetic and
morpholcal variation of Solca lascaris (Risso,1810)
along the Portuguese coast[ J]. Fisheries Research,
2005,73(1 =2) :67 - 78.

[6] Begg G A,Waldman J R. An holistic approach to
fish stock identification [ J ]. Fisheries Research,
1999,43(1 -3) :35 - 44.

[7] Samaee S M, Patzner R A, Mansour N.

’

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Morphological differentiation within the population of
Siah Mahi, Capoeta capoeta gracilis, ( Cyprinidae,
Teleostei) in a river of the south Caspian Sea basin:a
pilot study [ J]. Journal of Applied Ichthyology,
2009,25(5) :583 —590.
IKHAAE, A 4, 8 AR B, SF . B0 R R R TR
FERRTE SHRRAE BT [ T]. 7K 7 %4 ,2009,33(3) -
445 -451.

Rosenberg M S. Fiddler crab claw shape variation: a
geometric morphometric analysis across the genus
Uca ( Crustacea: Brachyura; Ocypodidae ) [ J ].
Biologlcal Journal of the Linnean Society, 2002, 75
(2):147 - 162.

Brian J V, Fermandes T, Ladle R J. Patterns of
morphological

and genetic variability in UK

populations of the shore crab, Carcinus maenas
Linnaeus, 1758 ( Crustacea; Decapoda:; Brachyura )
[J]. Journal of Experimental Marine Biology and
Ecology,2006,329(1) :47 —54.

R W 0411 I S oA 1 R T L 2 O | N
eI LB [T ] v R 24 3 4 ,2007,23 (6) -
648 - 653.

ROR A XUE, AR f, A5 R TR 4 D EFAETE IR
BASZE SR HT[T]. W E KR 24,2007, 14 (2) -
223 -228.

Marquez F,Robledo J, Penaloza G E, ef al. Use of
different geometric morphometrics tools for the
discrimination of phenotypic stocks of the striped
clam Ameghinomya antiqua ( Veneridae ) in north
Patagonia, Argentina [ J ]. Fisheries Research, 2010,
101(1 -2):127 - 131.

KoK, AR AR, DL L A (R H B A e i e
TEREHMNT] K2R, 2004, 28 (3):
339 -342.

BT R E BN S AR SRR
FIB oM [T]. K724 ,2003,27(1) - 13 - 18
Anastasiadou C, Liasko R, Leonardos I. Biometric
analysis of lacustrine and riverine populations of
Palemonetes antennarius ( H. Milne-Edwards, 1837 )
( Crustacea, Decapoda, Palaemonidae ) from north-
western Greece [ J ]. Limnologica, 2009, 39 (3):
244 -254.

Konan K N, Gourene B A A, Ouattara A, et al.
Morphometric variation among male populations of
freshwater shrimp Macrobrachium vollenhovenii
Herklots, 1851 from Cote d’ Ivoire Rivers [ J].
Fisheries Research,2010,103(1 -3) .1 - 8.

AR, BLUR , BRSL A, . H AR TR IR 4 FiE A9E 25

http : // www. scxuebao. cn



1518

Ko7

¥R

36 %

[19]

[20]

[22]

[23]

[24]

[25]

e [T]. o B ok = #L 4%, 2006, 13 (2)
224 -229.

PR BRI R, BDUR, . R E 4 A LY IR
( Litopenaeus vannamei) F BT 75 22 57 5 3 501 43 #r
[J]. #7509 ,2009,40 (1) 27 - 32.

Hurlbut T, Clay D. Morphometric and meristic

differences between shallow and deep-water

populations of white hake ( Urophycis tenuis) in the
southern Gulf of St Lawrence[ J]. Canadian Journal
of Fisheries 1998, 55

2274 -2282.

and Aquatic Sciences,
Ferrito V, Mannino M C, Pappalardo A M, et al.

Morphological variation among populations of

Aphanius  fasciatus Nardo, 1827 ( Teleostei,
Cyprinodontidae ) from the Mediterranean [ J ]. Fish
Biology,2007,70(1) :1 -20.

Mcgarigal K, Cushman S, Stafford S. Multivariate
Statistics for wildlife and ecology research [ M ].
Springer Verlag Heidelberg,2000.

Kocovsky P M, Adams J V,Bronte C R. The effect
of sample size on the stability of principal component
analysis of truss-based fish morphometrics [ J ].
Transactions of the American Fisheries
2009,138(3) :487 - 496.

AB/NT® UL 5, B ZE 4L, 45 o [ g 9 1 B T X
SR TR R 55 TG B B2 R VO O SF- E TE OR R gt A 5
ML B B [T 1. ok 5 % i, 2008, 32 (6):
855 - 863.

Duda T F,Palumbi S R. Population structure of the

Society,

black tiger prawn, Penaeus monodon ,among western

[26]

[27]

(28]

[29]

[34]

Indian Ocean and western Pacific populations [ J ].
Marine Biology,1999,134.705 - 710.

o E R AL, % B IRTH IR R B AR 2% 52 3k
RO LI]. K7 BE 5T ,2008,29(3) 167 - 73,
HKIRHE, TTTZE. Zou it Hrslie (M. dbat: B
2% W Fi At ,1982:393 —401.

P A, EIEED . P EXTIRC I 1S
RS B A B e SR AR LT ). A k™
Bl2£,2006,13(3) :384 - 388.

Veasey E A, Schammass E A, Vencovsky R, et al.
Germplasm characterization of Sesbania accessions
based on multivariate analysis[ J]. Genetic Resources
and Crop Evolution,2001,48(1) ;79 -90.

Kinsey S T, Orsoy T, Bert T M, et al. Population
structure of the Spanish sardine Sardinella aurita .
natural morphological variation in a genetically
homogenous population [ J |. Marine Biology, 1994 ,
118309 -317.

R WOKEEFBEAES M. JEat Rk b
4t ,1990.213 - 215.
Murta A G. Morphological variation of horse
mackerel ( Trachurus trachurus) in the Iberian and
North  Africa stock

Science, 2000, 57.

Atlantic: implications for

identification [ J ]. Marine
1240 - 1248.

A AL R, . =K R A g B 4 g
TE 25 H40 30 72 P i e S RVSE T L] 7K 7= 2 4%, 2001,
25(2) :120 - 126.

BRR, BRI, ER K RP B HE AR BB S
250N [T]. S 2F4i, 1998 ,44(4) :450 —457.

http : // www. scxuebao. cn



10 3 PIEE 45 BETYXTAF 4 A ERANEE A S 54K F, B SRR Y 1519

Morphological variability in reciprocal hybrids F, of

Penaeus monodon from four geographical populations

SUN Miao-miao'*, HUANG Jian-hua'* , YANG Qi-bin',
ZHOU Fa-lin', SU Tian-feng', JIANG Shi-gui'

(1. Key Laboratory of Fishery Ecology and Environment,Guangdong Province ,Key Laboratory of
South China Sea Fishery Resources Utilization ,Ministry of Agriculture ,South China Sea
Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Guangzhou 510300, China;
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: Based on 8 morphological characters, three multivariation analysis methods ( principal component
analysis, discriminant analysis and cluster analysis) were used to compare and investigate the morphological
variations of the first generation of three self-bred (TT,SS,YY ) and seven corresponding hybrids( ST, TS,
YT,TY, SF, TF and YF) in Penaeus monodon from four geographical populations, and approached the
relative relationships among the populations. ANOVA analysis indicated that the first generation of different
mating groups showed some morphological variations except SF and TF. The principal component analysis of
the first generation of Penaeus monodon yielded two principal components ( PCs) , which accounted for
72.54% of the total variation. In the first PC, which explained 48. 15% of the total variance, the most
important characters were numbered of the third pleon segment length ( TSL) , second pleon segment length
(SSL) , sixth pleon segment length ( SISL ) and carapace width ( CW ) of the shrimps. In the second PC
(24.39% ) ,expressed variables exclusively associated with the carapace length( CL)and body length( BL).
Based on DFA evaluation, the proportion of individuals correctly classified into their original groups was very
low. The cluster analysis indicated that there were most similar morphological characters among the stocks of
ST,TS,TT and SF,TF,YF.
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