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e 12~15 A2 B A Rt &, B H R E DN . E R TR H B 07 4 7 3 3 4 F R B R IR B 5
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Xof R AR AR A2 3 0, Sk ] A1 o ) A o 7 2
L3 [ LA T X 0 7 ol 4 fe B % R (1S4, 2018).
ik, B ET S0 RAp R, i A B AR kit
SEAST A ERFERE E R R ORIF S ERATEIE S L
HA—w 25, TBAFAARE X IR 0 AR (R 5,
2018) A= KR (R 2145, 2016) F1 B MR (35 7k F 5%,
2016)F —E MK T o ZI0H M7 2 R It 224~ A8
18 RO S B e B — o R AL PR SR A T AT Ak L o BT R
B, IS5 7R B 0] A9 56 28 L AR oA b 2 2 4
A 7 (AR R, 2002), 4%/ (2010)i2 £
JCAPMTERT 6 AN PLYN X EREEAR T 25 22 R b AT HE
BRAH AT, 44 TR BB TTHCR by 72.58%:;
AN TR B A 1 25 0 B B % 88.33% . MK I8 55
(2009 % HI 3 M Z oot ik, W EE 4 FLNE
X ARFPRE , Z5 5 H 0 E AR F A 80.25% , HfE Iy
80.71%; MR FIAEARIAI R A 5 A F sy, BETTHCR
A3 81.182%F1 79.925%., [EASZE(2007)FFH £ 00
SHTITEXT IR E 5 IR K F5 AN 2T (Exopal aemon
modestus) AT A HEFT 40T, T IR 4535002 11 25 A1
RIPER AR s TR BT £ 3 AR 3 AR
(1) 32 53 1) R TTER 3 5390 Ry 75.97%F1 73.63%; £5
EHRIZAY 5 90.8%F1 87.8%., 124 (2018)iz 1]
£ J65r B i % % [ 78 T (Macrobrachium rosenbergii)
(1 15 AR LB EA T o b, R3] 5 ARy, R
TR R A 75.563%, FAHE T X 40 ) 37 B A 114 ) 1)
PREL, 454 IRk 75.900%, Tzeng(2004)i# i+t £t
A3 5 e B 48 i %5 (Scomber  australasicus) i 7 45
H, BELT GUEREE LA ol Rlsr R 3 R,
2 H W (2016) R H £ o€ 4 A1 35 BF 9% = A I
(Hyriopsis cumingii)As [a] AR S8 2548 S i e 9L
b O e A 5 R0 B WA TR A ST JRE WA TR A B SR T AR A
HMERIE A B RARUME , 256 HIRAL R 66.00%.
g ¥ 45 (2014) F M £ ot 4 A 3k X K 3% 6
(Scophthalmus  maximus) . /2 B JI| f (Platichthys
stellatus) & H A28 #ilt 475001, 4R 44> F sy,
HER BRI TTHRR A 73.49%, L84 HI5HER %R
ik 98.9%, AHFFE EF iz R . E WA Al
FUR T, Xt FLGNTEXT AR 4 4S5 | AR R4 T8 25

SN, B RIS LY X AR R R YRR, R
JLGR X AT 35845 B Fp T AR SR HE At HcdE

1 #wREFE
1.1 ##E

SCHG AR L ZR A 5 T R Al A AT R
], 2019 AEEEHE T 4 A FLAATE X IR | EREA,

JIT e Rl 45 0 MET , 7E 12~15 H gz 18, Hd, AP
Mk 32 B, JEJRZ/REEK 58 |, PRIMO #f1k 85 2,
SIS A 36 2, 4 HEAIT 211 2, #0% 2018 4F
NSNS HER R AR

12 HRESSHNNE

W FLAN T XS SRR DR B 5 o, AR 7K 43
W T FR T, FEXTERIR bR T, FFRZE 400 SR AR bR
5, BTRARTHL, W, BCERE R 0.1 mm )
FrufEXT IR R, 3188, FH Photoshop CS6 #4145 K T
ELXHRE A AT A, AR E] 9 MRS, B4R
(W), &K (TL). KK (BL). kM (CL). kigH
Fi(CW) . FSIK(RL) . AR (AL) . IEH R 58 (AW) |
B ER(FL), X 9 MNMERSE, WG T XM & |
KB SeE KGRI IEE . R ERARAE .

1.3 HBPEEBS5HH

A4 TR TR S S 808 E e Excel #1700
I, PR SPSS 23.0 A kiR gt . BN R DT
D0 TR £ =0 s TN =800 2 0 & T S B2 1 o
1.3.1 Excel #1422 Al R HIR A -5 R0 5 i
——XF W A B Excel FRHr o SRy T kG AN [R] Fif R R A4
FIAE 22 5 TE A S H M B, R0 2 5500 i 1kl
DR SISk iy H 5 R R 4 4 R R
10 Wi Lh =8, s 2 onairfii .

132 HRGiTREREZH L H5H Wit SPSS
23.0 M L ECFE T R N R T 20 R )Y, is H
LSD L EbE 4 ANSASIR] LA EXT RS | SRR SR 25
Z5, BRI Eg AR I

133 R EHH ABFFE R 10 M SERE 1
BB, mrlhiERIeR . SkIPRMEK . Falk/
i EE KK BERKAERK . S SER K
HE R S8 A | I TE Sk i R wE L Sk i R s Sk B K
JE 5 T8 /R A o 4 1SR H 3 10 T b 45 S B0 - 24
PR 2RISR IR TR B e BE B ik XX 4 51k
PR IE S R (Fh R4, 2016).

134 ERHHM TE 3k SPSS 23.0 [ 4 it X 1
SRR, W NLANTEXTER 4 S5 REARY) 10 170 Ho )
SHHAT EWST T, TR A2 R R E T,
FEF A A3 1 BT HRR A R B DT kR DL S 45 AR
R P fr 48 (2 5 55, 2016), A A B #4
BT 53 TR e T

1.3.5 A 54 Wt SPSS 23.0 #%44-, i Hi&EH
FURNE, MR 2 5 R 4 0 1) R Kl 3R B3R 4y il S
A5 BEREGR B 00 R, N R R RN 25 0 1)
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YR R 96 UE 340 57 2% 5 (Brzeski et al, 1988).,
PL=E (4K 591 1E 4 14 B8 B0 AR S Bk R 40 < 100%
P2=SEREACH] 1) TE A 8 EE KR R Y FE %0 100%

k k
LAHNFE=YAID B
i=1 i=1

K, AR | AR RIBIEMR R, B A
AFPEER AR R, K AR EEEL
1.3.6 £F 2% (CD)#it 4 TRTE & Z R
25 RBAKWT:

CD=(M1-M2)/(S1+S2)
Krf, M1 A M2 4353678 2 ARSI R A8 A5 119
SEHE, S1M S2 MAR#EZ . 45 CD {E KT 1.28, NI
AT SRR DL B 2R 2255 2, WA
2 FEE 22 5 A IR B A KT (6 56 45 4%, 2011),

2 HBRE5HH

21 #HiRGit

XFAAFIREER R . K IR KA 9k
BB AT RGP E G 0. iR 10T 0L, PRk
RN, 1E 6.500%~15.019%30 FBl ik 5,
W RS R R (B A IME 25 K, IR SN 25

/N B AR S R RO, IR AR = R R /D .
22 BHEEFESH
Xt 4 A FLYR R ERFp R B Y 10 200 b 51 S 850

* 1 RANEIEFHEROER ST
Tab.1 Descriptive statistics of characters of L. vannamei

LGN We/ME BCRAE (E bR UEZE 8 5 R AL
Character Min.  Max. Mean+SD CV /%
R Wig 35.150 79.120 53.008+7.961 15.019
4K TL fem 14556 21.455 17.854+1.247 6.986
&K BL /em 13.877 19.032 15.963+1.038  6.500
I CL/em 4111 6.852 5.167+0.467 9.036
LM H 98 CW /em 1550 3.054  2.401+0.263 10.953
&K RL /em 4138 8.296 6.229+0.792 12.716
K AL fem 9.435 14.109 11.317+0.850 7.511
1 55 AW /em 1530 2.674 2.090+0.208 9.952
FER K FL /em 1.729 3387 2.455+0.321 13.082

IR R 200 (R 2), 45NN, 78 4 FhIRE
b, Sk RS Sk e R R 3 S /I R T B 2
5 (P>0.05); 7£ APl 5IERZ /R Ad, (kKK
S 83 (P<0.01); APl 5 PRIMO BEfA, kK14
Ko Sk RMRK . BRI . BEER TSk 5
% 50 B ¥ (P<0.01); APl 5 SISEEARH, HEHTE/ K
ik P58 2% S W I 35 (P<0.01); JERZ /RS PRIMO ##
e, Sk R AR K R B K A K 22 b
(P<0.01); JLJRZ/RY SISHERH, Rk 2E5W
I % (P<0.01); PRIMO 5 SIS Bk, {kK/ &K F
B I AR K 22 S ik 2 (P<0.01)

R2 NEIER 4 NFURBEERIEGISBNEREZFEZSH
Tab.2 One-way ANOVA for the proportion parameters of population characters of four populations of L. vannamei

A5 Variable AP JEJRZ /R Ecuador PRIMO SIS
K 14K BL/ITL 0.907+0.028"2 0.889+0.028°° 0.889:+0.030°° 0.908+0.036"?
S i B K AR K CL/BL 0.329+0.01742 0.331+0.018%? 0.316+0.018°° 0.325+0.024"52
SR MK RL/BL 0.380+0.0514° 0.402+0.044%2 0.387+0.042°%® 0.390+0.054°%
S/ AL/BL 0.696+0.048"" 0.705+0.034°%® 0.716+0.0442 0.715+0.048%2
e K IMA K FL/BL 0.144+0.019%° 0.145+0.014%° 0.166+0.018"2 0.149+0.020%°
3k i B FE 1A CwiBL 0.154+0.014%2 0.152+0.017°%® 0.148+0.011°° 0.152+0.013*%®
JE 3 8 A AW/BL 0.128+0.015"° 0.131+0.013*® 0.131+0.010°%® 0.134+0.010"?
JIE 8 e 3k B B 58 AW/CW 0.837+0.094°° 0.866+0.099°5% 0.892+0.082*2 0.889+0.0872
3k Mg 58 3k M S Cwi/CL 0.467+0.0442 0.460+0.04742 0.468+0.035"2 0.466+0.034"2
JE 50 e R AR AW/AL 0.184+0.016"2 0.186+0.016"2 0.184+0.015"2 0.188+0.014"2

e WATEUE LA TR RE 7R R 22 5% 538 (P<0.01), AR R/ING TR KR 22 57 1.3 (P<0.05)
Note: Data within same row with different uppercase letters indicate highly significant difference (P<0.01), and different

lowercase letters indicate significant difference (P<0.05)

23 RBRESH
JUANBEXT IR 4 PR RIE A 4 R UL 1.

HIE 1 A LAEH, PRIMO 5 SIS BERERE T,
HHIERZ/REARME, &E5 AP BER R —7.
PRIMO 5 SIS BEAA I R EG I B e, TR A i,
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-5 JEJRZS 78 A AP FHEAR B9 S A BE T2 4 o

5 F B4 B2 Y3 2R ] Pedigree chart using single join
B E M EE B 82540 4 Rescaled distance clustering combination
0 5 10 15 20 25

PRIMO 2

SIS 3

JLJRZIK 4

Ecuador

API 1

Bl 1 FLANEXTER 4 A FpUREE AR 4T
Fig.1 Cluster analysis of four populations of L. vannamei

24 FERDHW

X FLAREXTHR 4 ASFpERREAR Y 10 T L 5] S 400
1T ERG 530, A5 2145 B R DTk, $EEICTTHR R K
B 4 FRY, K4 ANFPREMA TR IE2E . A 3
AAL, AL 1Sk EE AR A Sk B FE S AR )
RHEER, YI7E 0.700 D) b, M) 2 FLAR v %t iR
Sk i FE A BT SRR s £ 2 HIE R E AR )
TR, W8 2 L4 Y ot MR 38 5 T T
BHFIE . I AT RIIA R, FLANTEXTER 4 A FhUREE A7
TEZS 1Y 25 Bl — e FE BE 12 p Sk i HE RN S AR T 25
FRIE 251511 . 4 > F o RELBTHCE Y 88.861%,
Hodr, FR 1. 2. 3 F1 4 B9 5THk R 451 32.606% .,
23.982%. 17.569%7i1 14.704%,

T N B A R B R R A A 22
FIAE L, DTk R R B A 1 A A 2 B
HATERA HIE (& 2), Horp, 55 1 2R Mes 2
O3 A E (TCAN) o AR A EAR 14 32 53 20 BT B
B, 4 FHARTE B i X, HAH B & A X
Wiz, Wimzn#EAagE. i, PRIMO 5 SIS
FERZ /REHA R Z L EIFT R, 5 AP BEAE S
oA XA /N, BEEH PRIMO 5 SIS FIE R /R BE 14
TEIEZS B2 S H RN, iS5 AP BERIEZS 22 7 H
XA, TR AT 4 R 5 R 4 A

25 FH| o

RAE LA EEXTAR 4 DFIEFREMR R 10 BT LG4 240
PEATIZAE RN, PN R A R F 4, DL
SF A ANBRRAE AR B 55 e

JEJRZ IR HEAA

Y=2595.649X,+1467.505X,+215.679X;-1465.851

* 3 FLGUEXTER 4 N FROERBEER E B4 0
(& F fa 17 56 B R T AX 43 TR K 2R
Tab.3 Factor load matrix and principal component
contribution rate of principal component analysis for four
species of L. vannamei

PRIR Fgr 1 FSr 2 Fsr 3 Fr 4
Character Factor 1 Factor 2 Factor 3 Factor 4
K4 BLITL -0456 0125 -0.209 -0.763

LK MARK CL/BL 0792 -0.157 0393  —0.199
HEE AR RL/BL 0563 0010 0419 0.639

JEEB AR AL/BL -0.602 0592 -0006 0.276
BERMEK FL/BL -0593 0295 -0.087  0.470
MBS R K
CWIBL 0.784 0428 -0.424  0.003
R R AW/BL 0125 0942 0288 -0.105

o€ N o
IR TS 1 5 -0601 039% 0670 -0.095
AW/CW
S 0 TR 5% M 0247 0577 -0750 0.145
CW/CL

vAr€=== DAl
Wk G 0585 0600 0318 -0.321
AW/AL
’“ﬁkz . 32606 23982 17569 14.704
Contribution rate /%

4+ O API

0 JEJRZ/K Ecuador
x PRIMO

FE 432 Factor 2

F /A1 Factor 1
Bl 2 JLYNEXTER 4 ASFPERREAR s 1. 5 2 B

Tab.2 Distribution of four populations of L. vannamei,
factor 2 x factor 1 coordinate

APl B4
Y=2612.997X,+1465.643X,+207.112X;—-1479.461
PRIMO F4s .
Y=2572.180X,+1450.856X,+286.905X5—1449.504
SIS BEA .
Y=2625.390X,+1476.763X,+224.749X;—1497.568
Lo, X AUERIE KK, X ARERFEIKMEK, X1t
REB MK,
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Tab.4 Discriminant function coefficient of four
populations of L. vannamei

PR JEJRZ /R
Character Ecuador
KK BLTL 2595.649 2612.997 2572.180 2625.390

API PRIMO SIS

WislK kK 1467.505 1465.643 1450.856 1476.763
RL/BL
REE/MkE 215679 207.112 286.905 224.749
FL/BL

L Constant —1465.851 —1479.461 —1449.504 —1497.568

B 211 AR B AL 0 5 pR B 15
Moy, FIPSER I 50 4 DFEREEAR) 9 AR R
P1 & 33.3%~67.1%, P2 4 30.8%~69.5%, Z&& 5]
HER R Ry 52.1%,

26 ERZHFRE

AN FLYRTE XS BRI BRI 25 PR 22 57 R BT 45

W 6, hE 6 nJUAH, 4 DFHURRARS MR T

B2 5 R AU/ T 1.28, RIIFMIF SRR Z B
ZRENEZE S BB IR BN AR

K5 FLAEXER 4 N FEREEHI R DT ER

Tab.5 Discriminant analysis results of four populations of L. vannamei

RIS FIURHER % X
oz SR b3
ﬁﬂz{x_ Predicted classification /ind. Identification accuracy /% 8 #{JJ’U{E%E
Population Total discriminant accuracy /%
JEJRZ/K Ecuador APl PRIMO SIS P1 P2
JEJRZ /R Ecuador 26 10 13 9 44.8 48.1
API 7 15 5 5 46.9 41.7 521
PRIMO 13 57 13 67.1 69.5 '
SIS 8 9 7 12 333 30.8
*k6 4THMRBEEEERERRY
Tab.6 Difference coefficient in characters of four populations of L. vannamei
o A SRR mei EEK BEK KRS RS R KT R
chaacter [EEMEK kR kK kR KK K SRS SRR K
BL/TL  CL/BL RL/BL AL/BL FL/BL CWwW/BL AW/BL  AW/CW Cw/CL AW/AL
Z2ZRHCD 0.297 0.417 0.232 0.217 0.595 0.240 0.240 0.313 0.098 0.133

TE: 25 RBURHE 20RO 2 SRR CD 2215

Note: The difference coefficient refers to the CD difference between the two populations with the largest difference

AR [ YRR A Al 3 A SR EDA IR R R
REABRAF(SIS). X ERHE L F T IEA Al (Kona
Bay Marine Resource) . & [E 1E K ( M) EHI(CP), 3
[ 24 9% B AP 4F 2\ 7] (Molokai  Broodstock) . 3¢ [
PRIMO FEFA T, O, EfJE FRERFIARZY F) 45 4 ll i
FIRpIR; Hd, WighEis ARt r2 SIS, Bl
FIER (4, 2018), T4k, myrfhirreE pN T
Y RINB AT TINTT . ARG 4 AFhERRER,
PRIMO FiI API JAyiEdian &, SIS ARKM AR, JLK
2R PP R B A A R TR R R, Hifth 34>
i AR A LR BRAIZ B RN BT R, e
XPAN ) 5 | FEAA (%) i R I 25 2 Sk 43, AT DA S -
TR RIS, X Titfe M TAERA TE
B Lo

TR PESE T 53 A T LA ST I i 00 b R s Ei s

FFFEXT G R AR, 25 1 5 B O 4 b 47 i — 20 1 40
oMo BRI R 7 2243 M o] LA 0 40 Ui 4% TR 28 %) 52 56
FEFR BT M A5 2, AT DI b O 92 FE A [ ok
F A 1) 4 22 5, 6 JRE 25 (2005) %of FLAN TS 0 W AR Tl % 22
() e RIPEIR PR T 3R M GE o0 M, 2 BRAR R A (A
F7E S+ R BN 29.28%, K AR ST RECN 8.73%, AK
AR RN 9.11%, SR KAS 5 R 10.17%, [
KA S RZBON 9.87%, ABFFTIEATES 455 W,
JLANERTUR 4 ASFRURHE AR . 2K RK % 94
RAVEAE, B T IRBT R AR R R EA F 15.000%0 |,
HoAh R AP R AR 53 R B R AIC . 15 26 i 55 (2015) i
FELE AL, ARWFFT AR AR S RECEREAIG, X AT RE
JESARM IR G IR IR, H¥E Zad N Tk . %1
KL () AR BRI A 56 . ¥ 2545 (2018) i #A P &
ZOPrE P IRIRER R 15 MR BB EE T 2 E
B, RURTH 2L BRI 2 LB KAE 315
PR R Z M 22 S AN 2, RS EIA AN FRE W2
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S, FEANEIX 3 IR AR B TP 25 22 o LA 3%
Ko ARWFEXRT 4 Fp FLYRIE XS AR AR 10 T 4]
SHAT RN R T 225001, RILGR T 3k M B 5813k iy
F KR 3B S MR 3B KX 2 T L B 400 4 AR ]
TR EE SN, Hifth 8 WIS 4 AN RERIEI A
ANFEFRE 225, RADFFTX 4 A FLYY T MR FpdR
PR TRIRE HAT B0 R S W ] B i R ) 22 5 (g
PE, &I PRIMO 5 API BERRIAT 4 Tt | S 522 57
W, 5 SISHLRZ /REHAS 2 Wt fil S 52= 57
W SIS HJE/RZ/REHARIA 11t Hl S 82z 5%
W SIS H AP BHARA 130 L iS50 Rl i 3
JERZ/RE AP BHARNEA 1 W GISE00 B3, ik
AT LRAERIKT, PRIMO 5 APl BHARIE A 2Z SRR,
HIEJRZ/RM SISHHARZ, X 5RIEMrEs R —2

RIS AR BRI TR 53, EIbfE A
(B Y 25 SRR L, AT EIR R DR 46 R Yl , KA
LR A BRI A E— S . PRI 45 (2009) 12 T RK
PR 2 1) e IR 8 R G R, e FLANIE X R 44>
LRI B S, &P Kona Bay Fi 5 Molokai
R BRI 2 i, B Boh i, i SIS FEEM
Ol FhEEAYHE T FEBE R W . ZEARBFFT o, RIAER
AR e JEIE B, & PRIMO 5 SIS BER G R 1E
—ie, BHERZ/REARME, 55 AP AR R
— 3, WHEIES |, PRIMO 5 SIS BEAE K4,
5 AP R 2E S ARTRER

F A 53 BT IR 5% 22 AR B (A A G ) — P £
JCG T, ER AT LR D BULAS £ R
TN AR B A Y PN R S5 48 o AT 9T o 3 o o B ik
W FLANIEXTER 10 300 EL B S50 A 4 A By, 15
44 E R BRLGTERR A 88.861%, 17 R BTk
RRF o T 85%MZR , Ul AHE 5T Hix 4 ASFhiIF
FHARTM B S 2 22 55 K T X 4 i Bl
SLHY R TR MRS o Hodr, RS 1 BTHRR N 32.606%,
T e P S MRSk ) RS A BT S RAE 5 RS 2
TRl 23.982%, 2 3 2 WL i) 2 X6 M I 5 58 By T
P A REAE , 33X 5 00 [R)RFE 22 50 70 A i 6 FLAA T X iR
(2= /N W%, 2010) A1 H 4% 8 %F (Macrobrachium
nipponensis) (X 4%, 2006) 4% AL, ZEHIXT AR
KM SIS 22 R R IX X 4 Fp LAY
TEXTHR Y R EARE . 25 /N LA (2010) % XF 6 4~ FLgh i
SR BEARSEATIE A 22 00, FE s, 44
F A BTTECE N 72.58%, i, ERSS 1A
S B ) SR Sk i FR S A BT S RRAE , A 2 S L)
MR A 225 . B B 55 (2006) iz H £ 7T 3 #r
Jrixt 4 A HARTREF BRI 10 DU el S 80t 17
F AT, AT 4 F RS, BEITTECR N 64.80%,

HE— 25 WA AR 22 TURR IR K a4y 1, AR
S e B4 S Sk i AR S AR, A 2 EEBOR TIE
ER MRS . IR TE S M R e L R R YEE R 3 MR
b, BUREERAIEASERAE o DA 32 5404 AT A B BT AT L
i, PRIMO 5 SIS MIE R Z /R A S XA X35
K, 5 APl BEAREZ XA/, 3 PRIMO 5 SIS
FE R Z IR BATE S 22 AN, 5 AP BERTE
BDESMNER, XESREPLERMMML, HE,
AR FF, FLANIERTER 4 DRVERRHAZESS 1. 2 &
BT BB BURAH E AR R E & (E 2), RIAE
R LIRS B 25

N 53 AT 2 AR A TN G2 00 45 FhARF AR A, 38 Ao
SEH eREL, XA FPREEAT R 2, A5 BRI Y
U1 15 O (P B 45, 2009) , FI I ZE SR o, 4 iR
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Abstract The quality of ovigerous female resources affects the development of the Litopenaeus
vannamei industry, and the introduction of different ovigerous female groups from abroad can improve
the ovigerous female resources in China. However, it is important to analyze the morphologica
characteristics of the introduced populations to breed high-propagation and high-growth L. vannamei and
obtain high-quality germplasm. Here, cluster analysis, principal component anaysis, and discriminant
analysis are used to analyze the morphological differences of four imported L. vannamei populations. The
coefficient of variation for each trait was less than 15.000%, except body weight. One-way analysis of
variance (ANOVA) showed no differences in carapace width / carapace length and abdomen width /
abdomen length among the four populations. Cluster analysis showed minimal differences between the
PRIMO and SIS groups, and the degree of differentiation between the Ecuador and APl groups gradually
increased. Four principal components were constructed by principal component anaysis, and the
cumulative contribution rate was 88.861%. The contribution rate of principal component 1 was 32.606%,
principal component 2 was 23.982%, principal component 3 was 17.569%, and principal component 4
was 14.704%. Discriminant analysis established discriminant functions for the four groups, and the
discriminant accuracy P1 was 33.3%~67.1%, P2 was 30.8%~69.5%, and the comprehensive discriminant
accuracy was 52.1%. The coefficient of difference for each trait ratio of the four ovigerous female
populations was less than 1.28, indicating morphological differences among the four L. vannamei
populations. However, the morphological differences did not reach sub-species levels.
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