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Mathematical analysis of effects of morphometric attributes on body weight for

Penaeus vannamei
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(4):857~862.

Abstract: The effects of morphometric attributes on body weight for Penaeus vannamei were analyzed. Data for this study were
collected from six-month-old 176 Penaeus vannamei in Banqiao Village of Dongfang City . Hainan Province. The body length
(X)), carapace length (X,), carapace width (X;), carapace height (X,), number of upper frontal eminence spine (X;),
number of lower frontal eminence spine (X;), tail length (X;) and body weight (Y ) were measured. The correlation
coefficients among the attributes were calculated. Tail length was eliminated from the variable data set because it was co-linear
with body length (X,) and carapace length (X,). The first 6 morphometric attributes (X, ~ X;) were used as independent

variables, and body weight (Y) was used as a dependent variable for path analysis. Path coefficients (Pi), determination
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coefficients (di) and correlation index (R?) were calculated in path analysis. The results showed that all five correlation
coefficients between each morphometric attribute and the weight (0. 9446, 0.9262, 0.9102, 0.7923, 0.933) achieved very
significant difference (P<C0.01) levels. The path coefficient analysis revealed a truthful relationship between the independent
variables and the dependent variable. The path coefficients (P7) of the body length (X,), carapace length (X,), carapace width
( X3) and number of lower frontal eminence spine (X;) to the body weight have all reached a level of significance. These
attributes are very indicative of determining the body weight, among them body length (X;) weighted the most (P;=0.428) to
the body weight, it is a key effective factor, carapace length (X,) and carapace width (X3;) weighted the second and third (P,
=0.2902, P;=0. 2453, significant indirect effect 0. 6145, 0. 6408 respectively). The number of lower frontal eminence spine
(X;)» carapace height (X,), number of upper frontal eminence spine (X;), and tail length (X;) have insignificant direct effect
on the body weight and were neglected. The diversification of determination coefficients (d;) is consistent with that of path
coefficients (P;). Judging from the result of high correlation index (R*=0.921), the main variables (X,, X,, X3, X;) have
been selected. The multiple regression equation of the body length (X,), carapace length (X,), carapace width (X;) and
number of lower frontal eminence spine (X;) to the body weight is obtained to estimate body weight. the regression intercept
and partial regression coefficients of the equation are —17.994, 1.477, 4.159, 6.197, and 0.4757. This paper provide a
theoretical tool to measure breeding shrimps in aquaculture.

Key words : Penaeus vannamei ; morphometric attribute; correlation analysis
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Table 1 The apparent statistics of various trait(n=176)
Trait (cm) (cm) (cm) (cm) (cm) (g)
BL X, CLX, CWX; CHX, NUFESX; NLFES X TLX; BWY
Mean 9.951 2. 395 1. 047 1.092 8. 150 1.814 7.557 13.671
Standard deviation 1.098 0.274 0.157 0. 200 0. 655 0.434 0. 847 3. 744
Coefficient of variation(%)  11.031 11. 462 14. 952 18. 320 8. 039 23.912 11. 209 27.382
Body length, BL, Carapace length, C L, Carapace width, C W, Carapace height, C H, No. of Upper
Frontal eminence spine, NUFES, No. of lower frontal eminence spine, NLFES, Tail length, T L, Body weight, B W
2.2
2,
2 s s
(P<<0.01), (R N N S TN R
o s s o
2.3
s (Statistical Analysis System) , s s
N N N 4 s P,=0.4280, P;,=0.2902,
P,=0. 2453, Py=0. 0700, R* = > Pr,, = 0.9213.



860 24
2.4
Al .
raw =P+ D P 3
2
Table 2 The phenotype correlation coefficient between the traits
Trait BL X, CL X, CW X, CHX, NUFES X; NLFESX; TL X, BWY
BL X, 1 0.9381** 0.9084 ™" " 0.7939* " —0.1297 —0.0225 0.995"* 0.9446* *
CL X, 1 0.8728* * 0.7768* * —0.1004 —0.0161 0.912* % 0.9262* "
CW X; 1 0.8219* * —0.1394 —0.0177 0.912** 0.9102*
CH X, 1 —0.1258 —0.0303 0.807** 0.7923**
NUFES X; 1 0.2447* —0.135 —0. 1411
NLFES X 1 —0.024 0.0418
TL X, 1 0.933" "
* 70.05.174=0. 1514 70.01,174=0. 1953 Acronyms are same to those in table 1
3
Table 3 The effects of shell traits on live weight
rij p Indirect effect (r;; P;)
Trait Correlati '
ra orrel ’1'th1”1 Direct effect 2
coefficient BL X, CL X, CW X, NLFES X;
BL X, 0. 945" 0.428** 0. 494 0.272 0.223 —0. 002
CL X, 0.926"* 0.290" * 0.615 0. 402 0.214 —0. 001
CW X; 0.910* * 0.245"* 0. 641 0. 389 0.253 —0. 001
NLFES X 0.042 0.070" " —0.019 —0.010 —0. 005 —0. 004
Acronyms are same to those in table 1
3 ’ o b 9
b . 2 b
H ) ’
2.5 4
d;= P?, Table 4 The determinant coefficients of the morphometric traits on
di=2r. P P the weight of Penaeus vannamei
ij i Ly
4, Trait
r BLX, CLX, CWX, CHYX,
4 BL X, 0.1832  0.2330 0.1907  —0.0013
. o CL X, 0.0842 0.1243 —0. 0007
6 Ed CWX; 0. 0602 —0. 0006
. ) NLFES X; 0. 0049
=0.9213, R’ o
Acronyms are same to those in table 1
5
b N Y
18.32%.8.42% .6.02%  0.49Y%, Table 5 The multiple-correlation coefficients of the morphometric
traits to the weight of Penaeus vannamei
’ H )
5 4
’ Analysis of 6 . 7 . .
. . 6 variables 5 variables 4 variables
23.30%  19.07%. multiple-correlation
i Multiple R 0. 9605 0. 9605 0. 9599
2.6 R Square 0.9226 0.9226 0.9213
Adjusted R
0.9170 0.9181 0.9177
’ Square
s Standard error 1. 0657 1. 0543 1. 0566
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Table 6 Analysis of variance of multiple regression equation
6 ) 4
No. of variables 6 variables 5 variables 4 variables
Index df SS MS F df SS MS dsf SS MS F
Regression 6 1139.38 189.90 167.17** 5 1138.81 227.76 204. 9** 4 1137.28 284.32 254.685" "
Residual 169 191. 98 1. 136 170 189. 04 1.112 171 190.836 1.116
Total 175 1328. 36 175 1327. 85 175 1328. 12
* % (P<<0.01), * * expresses very significant difference (P<C0.01).
7
Table 7 Test significant of partial regression and intercept
Partial R T 95% 95%
artial regression
Regression step Variable . g © Standard error ¢t-Stat P-value Lower 95% Upper 95%
coefficients
1 Step 1 Intercept —16. 286 1. 869 8.712%* 0. 000 —20.003 —12.568
BL X, 1. 446 0. 350 4.134" " 0. 000 0.751 2.142
CL X, 4. 207 1.313 3.203" " 0. 002 1.595 6.819
CWX; 5. 764 1. 898 3.037° " 0.003 1.990 9.538
CH X, 0.422 1. 006 0.420 0.676 —1.578 2.423
NUFES X; —0. 201 0.174 1. 150 0.253 —0. 547 0. 146
NLFES X; 0. 547 0. 245 2.232" 0.028 0. 060 1.034
2 Step 2 Intercept —16. 350 1. 840 8. 884" * 0. 000 —20. 008 —12. 691
BL X, 1.456 0. 345 4.218** 0. 000 0.770 2.142
CL X, 4.263 1. 275 3.344" 0. 001 1.728 6.797
CW X, 6.068 1.710 3.548" 7 0.001 2. 668 9.468
NUFES X; —0.202 0.172 1.172 0. 244 —0. 545 0. 141
NLFES X 0. 545 0.242 2.252" 0.027 0. 064 1.026
3 Step 3 Intercept —17.994 1.194 15. 067" * 0.0001 —20. 368 —15.620
BL X, 1.477 0. 345 4.276" " 0. 0001 0. 790 2.164
CLX, 4.159 1.274 3.264* " 0.0015 1.626 6.692
CWX; 6.197 1.710 3.623" " 0. 0005 2.798 9.597
NLFES X 0.476 0.235 2.023 % 0. 0466 0. 008 0.943
Acronyms are same to those in table 1
2.7
b b
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