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Abstract; In order to research on the rule of the relative growth of traits of Litopenaeus vannamei and judging the age
matching with the size of L. vannamei missing the best growing season, the data acquired by measuring the total length
(X,), body length (X, ), first abdominal segment depth (X, ), third abdominal segment depth ( X, ), first abdominal
segment width( X;) , carapace length(X,) and body weight(Y) of Penaeus vannamei at different ages in Bangiao Village of
Dongfang City, Hanan Province were analyzed by principal component and discriminant analysis. Result shows that the
correlation between any two traits of L. vannamei is significant( P <0.01) at all tested ages. , among which those between
the total length (X, ) and body length ( X, ) are relatively larger and those between body weight (Y) and morphometric
attributes are relatively smaller. The principal components of L. vannamei at different ages are different. For example, the
first principal component of L. vannamei at from one month of age to two months is length factor, the second principal
component is width factor and the third principal component is depth factor. Also, for L. vannamei at three months of age,
its first principal component is the same as that at from one month of age to two months, but its second principal component

is depth factor and its third principal component is body weight factor. Finally, the first principal component of L. vannamei
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at from four months of age to six months is body weight factor, the second principal component is depth factor and the third
principal component is width factor. The results of principal component analysis reflect that the growth of morphometric
attributes of L. vannamei at from one month of age to three months takes priority compared with that of body weight, but the
growth of body weight of L. vannamei at from three months of age to six months is given priority to compared with that of
morphometric attributes. The month age closely related to the size of L. vannamei which has missed the best growing period
can be deduced by employing the discriminant equations mentioned in this paper and the results of the discriminant analysis

demonstrate that the overall accuracy is 98. 98% and those of L. vannamei at two months of age to four months all

reach 100% .
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Table 1 Appearance parameter of traits of Litopenaeus vannamei at different ages
A 2% W £k K B—BOEIER BSHER BRI
Months Parameter BW TL BL FASD TASD FASW PCL
1 % 0.11 2.53 2.11 0.26 0.27 0.25 0.64
a2 0.03 0.5 0.45 0.05 0.06 0.05 0.13
2 EHE 1.43 5.68 4.76 0.6 0.61 0.59 1.4
a2 1.01 1.23 1.12 0.15 0.17 0.14 0.3
3 EHE 4.65 8.02 6.75 0.95 0.97 0.86 2.01
a2 2.04 1.19 1.02 0.16 0.16 0.14 0.31
4 SEH% 13.77 11.73 9.93 1.45 1.48 1.3 2.97
a2 3.18 1.04 0.95 0.14 0.16 0.12 0.27
5 SEH% 14.08 11.78 10.11 1.48 1.44 1.33 2.79
a2 4.25 1.27 1.11 0.17 0.18 0.14 0.31
6 SEH% 16.72 12.85 11.04 1.57 1.62 1.42 3.35
a2 3.08 0.81 0.68 0.12 0.11 0.1 0.23
®2 ARARAMREIIFZEREEXRE
Table 2 Correlation matrix of traits of Litopenaeus vannamei at different ages
Moftf%age muﬁaiibﬁ A 2 X5 X4 s X X7
X, 1. 0000
X, 0.9777 ** 1.0000
X 0.9393 ** 0.9307 ** 1.0000
1 X, 0.9398 ** 0.9313 ** 0.9408 ** 1..0000
X 0.9441 ** 0.9487 ** 0.9314** 0.9289 ** 1.0000
Xs 0.9749 ** 0.9615** 0.9153 ** 0.9163 ** 0.9230 ** 1. 0000
X; 0.6999 ** 0.7170 ** 0.6701 ** 0.6798 ** 0.6985 ** 0.6903 ** 1.0000
X 1.0000
X, 0.9857 ** 1.0000
X 0.9712** 0.9771** 1.0000
2 Xy 0.9772** 0.9834 ** 0.9841 ** 1.0000
X 0.9777 ** 0.9842 ** 0.9790 ** 0.9824 ** 1. 0000
Xe 0.9751 ** 0.9799 ** 0.9683 ** 0.9739 ** 0.9732** 1.0000
X; 0.8916 ** 0.9123 ** 0.8960 ** 0.9028 ** 0.8989 ** 0.8876 ** 1.0000
X, 1. 0000
X, 0.9842** 1.0000
X3 0.9686 ** 0.9681 ** 1. 0000
3 X, 0.9680 ** 0.9672 ** 0.9710 ** 1. 0000
Xs 0.9746 ** 0.9752** 0.9724** 0.9707 ** 1.0000
Xe 0.9343 ** 0.9610 ** 0.9613 ** 0.9579 ** 0.9608 ** 1.0000
X; 0.9479 ** 0.9494 ** 0.9523** 0.9535** 0.9545** 0.9416 ** 1. 0000
X, 1.0000
X, 0.9611 ** 1.0000
X; 0.9405 ** 0.9232** 1.0000
4 X, 0.9538 ** 0.9270 ** 0.9621 ** 1. 0000
Xs 0.9524 ** 0.9394 ** 0.9442** 0.9498 ** 1..0000
Xs 0.9024 ** 0.8697 ** 0.9036 ** 0.9063 ** 0.8963 ** 1. 0000
X; 0.9626 ** 0.9481 ** 0.9462** 0.9538** 0.9552 ** 0.9057 ** 1. 0000
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Ak mjiﬁfﬁﬁ‘ X X, X; X, X5 Xs X;
Month age Traits
X, 1.0000
X, 0.9720** 1.0000
X 0.9127** 0.9047 ** 1.0000
5 X, 0.9284 ** 0.9228 ** 0.9127 ** 1. 0000
X 0.9384 ** 0.9354 ** 0.9291 ** 0.9267 ** 1.0000
Xs 0.8804 ** 0.8836** 0.8592 ** 0.8913 ** 0.8790 ** 1. 0000
X; 0.9412** 0.9504 ** 0.9045 ** 0.9126 ** 0.9351 ** 0.8772** 1.0000
X, 1.0000
X, 0.9773** 1.0000
X3 0.9336** 0.9344* 1.0000
6 X, 0.9423 ** 0.9462 ** 0.9338 ** 1.0000
X; 0.9422 ** 0.9438 ** 0.9384 ** 0.9360 ** 1.0000
Xs 0.8265** 0.8676 ** 0.8132** 0. 8488 ** 0.8391 ** 1.0000
X; 0.9616 ** 0.9609 ** 0.9361 ** 0.9320 ** 0.9461 ** 0.8301 ** 1. 0000
* ok FNZEFMEBFE(P<0.01) Sign * * expresses very significant difference (P <0.01)
®3 TEARANEI R NIE RS B [ B
Table 3 Principal eigenvector of Litopenaeus vannamei at different ages
i Iﬁﬁﬁ’ FFAE 1) & Eigenvector
Month age Principel X X X X X X, X
component 1 2 3 4 S 6 7
1 0.4368 0.4425 0. 4063 0.3598 0.1316 0.3969 0.3794
1 2 0.0778 0.0837 0.2047 -0.2991 0.8767 -0.2185 -0.1982
3 -0.3312 -0.2670 —-0.4338 0.5629 0.4568 0.2632 0.1899
1 0.4078 0.4084 0.3628 0.3767 0.3170 0.3823 0.39312
2 -0.1025 -0.1532 —-0.0935 -0.1019 0.9447 -0.1164 -0.2017
3 0.0586 -0.0142 0.8298 -0.5090 -0.0208 —-0.1558 -0.1543
3 1 0. 4085 0.3939 0.3585 0.3681 0.3856 0.3705 0.3578
2 —-0.3450 0.2602 0.6496 —-0.5409 0.1980 0.0254 -0.1921
3 -0.0223 -0.2362 -0.3206 -0.1922 -0.1314 -0.2269 0.1212
1 0.4113 0.4137 0.3927 0.2874 0.2933 0.3602 0.45494
2 0.2371 -0.2817 0.3210 0.6281 -0.5538 —-0.0426 -0.2412
3 0.4676 -0.3725 -0.1073 0.1375 0.4963 —-0.5998 0.0766
5 1 0.3929 0.3776 0.2069 0. 4450 0.3098 0.3906 0.4819
2 -0.2784 —-0.4655 0.7713 0.2564 -0.0344 -0.1337 0.1609
3 -0.2972 0.1380 —-0.0851 0.0845 0.8117 —-0.4650 —-0.0545
6 1 0.4210 0.3542 0.3892 0.3008 0.3258 0.3658 0.4638
2 —-0.4861 -0.3072 0.1994 0.6035 0.3446 0.2296 -0.3059
3 -0.1455 0.5601 -0.4535 -0.0869 0.6292 -0.1371 -0.1925

MR 3 AT, X F 1 ARE LN IR, 58— F R PARME R B AR EER X, , AK X,; SKERT
T2 1 A i LN MR FFE S BN SE — A o Dot 2 Mo i RN FTIR R =85% M ZOR, TR 4kLE
BB AES BN — E R MR = F M. 5 R — B H 5 X FRHE & ok, B8 B 1
1 A HESTIMERFAES BN —El0r. F=ER PR —ETER LHEZETE R X, WRE
I B AR, B BE R TR 1 A i LN AR FHIE S B0 58 = Fiar o BERS, 3 AR 9 R AR BTk R
BENT 87.66% W R ER [FIEEAT ABRAFHA A i LN XTI PRFHE S 808 1 o, 8 R TR 5
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Table 4 Eigenvalue and cumulative contribution rate of Litopenaeus vannamei at different ages

A FFE(H Eigenvalue ZM 5 #k % Cumulative contribution rate
e H # Moth age H & Moth age
1 2 3 4 5 6 1 2 3 4 5 6
1 4.5366 5.4192 3.9961 4.6186 4.4793 4.93838 0.6481 0.7742 0.5709 0.6598 0.6401  0.7061
2 1.0471 0.5088 1.3222 0.8862 0.8173 0.6274 0.7977 0.8469 0.7598 0.7864 0.7569  0.8050
3 0.5524  0.3479 0.73006 0.5586 0.4304 0.5284 0.8766 0.8966 0.8641 0.8662 0.8584  0.8883
x5 ATERARAMRMIFEROERS
Table 5 Principal component of traits of Litopenaeus vannamei at different ages
Hig F—ERa HERS =R
Month age First principal component Second principal component Third principal component
1 KERTF BT ) kR
2 KERHTF JEREH T HERT
3 KERHTF HERT HERT
4 HEFEF HERT JEREN T
5 HEFEF HERT JEREN T
6 HREHF R T JERER T

2.3 & A FLATEXHERER B A5 5 A
2.3.1 5| sREH ST
MR HAN 5T, B T AR REAE RS T 24 3 B FLANE X UR 5 R3] sR %, X i X, X, X X
X XX, B2K MAK FETHES BB TER B -EWE LR K AR E 8,
1 A FLANERTER: - 36.69294 +16.77625X, +8.34893X, +8. 60686X,
-4.26238X, +42.06358X, +6.33394X, —11.10464X,
2 A LEATER: —188.70927 +37.73999X, +16.10516X, +26.48032X,
+4.51292X, +104. 65220X; +8.53129X, — 18. 09466X,
3 A FLANEEXTER . —430. 16121 +48.00129X, +20.44384X, +43.200028X,
+29.82663X, +117.54309X; +8.40862X, +5.56953X,
4 B LI ERTIR: - 677.36824 +46.95935X, +21.23632X, +31.05539X,
+52.61965X, +118.35280X; +1.90682X, +35.45654X,
5 A LGIERTER: —857.47880 +46.43999X, +19.28621X, +39. 19024X,
+51.05029X, +127.81881X, —1.93378X, +51.68812X,
6 H I FLAIEXTER . —943. 04157 +44. 84826X, +19.82001X, +35. 15001X,
+58.11336X, +128.20459X; +6. 80546X, +56.74030X,
2.3.2 HGIER
W FLATERTER 7 MR BUE 3 FRA B3R 6 SR TR 6 N REUE , LA SR BUE S K 130 51 58 80T
Xof O B 3 AR AR % o 98 X BT WA A4 b3 0 551 R BGHAT B 4328, 5 R LR 6 o BEA7)
HERAZR N 98.98% ,Hodr 2 ~4 F % FLANEXTIF M F 51 HERR 2 100%
3 itig
3.1 MEAHBRIFR RS —BOR A o B P iR B FE AR
Gt 4 A A5 1e A RO T BAE A vER M . SR B MERR PEAOR T AR AR R T oL i — 30k, sk
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FEUL , FLAN XS T YR58 b 192 BE B TR K P BAREF — 3, RA MBI A, A RE I 1) R 8 iR 2218 LATHBR
Zeid PR I S BETHE B SE YR RO VR R BRI AT SR RSB AT , ISR A 5 SRR A H IR MR 51 2y
BT ER 2325 55 %55 MR A B T 7 1A 28 50— 350, 3R B AL 2 I E R PR R i o ZEASBIEST o, 4% L M RE AR LR AR $5 12
1000 F2 , 4 H %o SR 22 4 5 7347 R G0 4 -5 06 MR A B B 2 B 2 AU OUAR AR /N 22 31 SR UE B T AR BF 52 19 T2
(9 —BUbE, FIBIRCREAE . ASBFIE ORI FIBCR Y e B ATRAT 4 MBS R A5 B RIBIFFEIE S 2
SHAHN R EAEE W 15T R RS B A R R RE S RE R A R RIK R R B T 25 R AE
AT R R A R VR AN AT A5 22 S B A T 25 2 S0 A B 0 3T B T R 1, 4R
SRARSE V3 e [ I 1 = A WL RO T 25 20 B MR 6 0 81.73% 5 FRUL SR % = i 5 o R e (.
schlegeli) AZZIERFAZE FARKIHAIBIERZR N 57.46% o ABTTIIFIHIHERG 2 98.98% .

F6 FIRBRBIUAHERNRN S LR AEHE

Table 6 Predicted classification of discriminant functions for observed specimens and their percentages of accuracy

Hik Ko R (% ) 432 Predicted classification
Month age Number Accuracy 1 As 2 A 3 Al 4 A 5 A 6 A
1 1000 99.2 992 8 0 0 0 0
2 1000 100.0 0 1000 0 0 0 0
3 1000 100.0 0 0 1000 0 0 0
4 1000 100.0 0 0 0 1000 0 0
5 1000 96.9 0 0 20 969 11
6 1000 97.8 0 0 0 22 978

3.2 ERm otk RS E RN

EB T RAC SR A D BULNER SRR — PG T T i . TEZ ISR IR TP e T2
BIMIOKRZ  HF HBU Z A7 7R — e R, IR T A5 ALl B e — E R E EA R ENES. FM
TR — PR T, R LA R T RAR RS AL &, (X SR & A T RUA] fEdt [ R
BRNFERRE. AU & H B FLAEEXTER 7 MER 2T W04, 48 H R R =4 F st s o 7
AMEPRI 85% LA L EIE R, R 45 i FLANEERS AR A 7 S HE4R AR 3 K B MU gt 1 ~3 A i FLAN I
XL SRR RIS TIRE 4 ~6 A LA EXTIMAE RIUE TSR EE R
3.3 AERFWERNEIENKIE

TERF AR, B TE A RH LR IR R R IEAL T AR B ey A 8%, H I i n SR K R (i, A8 43X
BER R XTURIEA A 1R SRR A 1S, AT B0 R 5 /N 545 5 (9 H it B B AT o 2R ) B i 1
O, FATTAT LA AR 3028 B9 531 R B8ORS U5 LA €368 S (9 R/ NI AR 9 %, SR 45 0 A BT R T i
3.4 BHAIRNIHT IR B2 S R X BAR T s

TEFN T B A, %ok 5] R ™= A R A8 AR 22, SRS gk 3 b — A8 P/ 40 312 B s S P 53 R B, TR A
F TR B 22 A AR SR 1 AR BB 4 P RS RS, S I3 BR B AR , O BIAIOR o ABEFER
MIBAMERE, EMERBRRERHZEDBENHR. AUFTRE R T MORERRZ S H 5B 95 BR 5
YRR, R R B P i) 7 MERER A B2, 74 B LR R A HE
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