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Tab.1 Phenotypic parameters of various attributes for Acipenser schrenckii Brandt
PER A {E brifE 22 D £ e 5 ZR B 1%
Attribute Mean Std. deviation Skewness Kurtosis CV
44 /mm Total length (X,) 2.2333 0.0420 -0.2540 -0.6350 1.88
1A&+K: / mm Standard length (X,) 2.1266 0.0393 -0.2570 -0.6100 1.85
34/ mm Head length (X;) 1.6526 0.0393 -0.2840 -0.3960 2.38
K / mm Snout length (X,) 1.3598 0.0428 -0.3970 -0.4240 3.14
A5 / mm Body width (X;) 1.2326 0.0390 -0.0280 -0.5650 3.17
3k %% / mm Head width (X;) 1.3115 0.0468 -0.5290 0.3690 3.57
HR [E] 3 / mm Interorbital distance (X;) 1.1325 0.0359 -0.5250 -0.0350 3.17
4% / mm Body depth (X,) 1.2846 0.0461 -0.2510 0.4500 3.59
3k / mm Head depth (X,) 1.1684 0.0399 -0.2360 -0.0670 341
JFEAN = / mm Caudal peduncle depth (X ;) 0.6432 0.0440 -0.3100 0.1540 6.83
AR / mm Caudal peduncle length (X,,) 1.5263 0.0627 -0.3910 0.4780 4.11
1K T /g Body weight (V) 1.2361 0.1097 -0.1450 -0.6510 8.87
T AIEASHEARAR X 1 A AR 4SO
Note: Codes corresponding to morphometric traits are universal in the full text.
x2 HERGZFEREHEX R
Tab.2 Correlation coefficients between the attributes of Acipenser schrenckii Brandt
Aﬁffm X, X, X, X, X, X, X, X, X, X, X, Y
X, 1
X, 0.951** 1
X; 0.879%* 0.910%%* 1
X, 0.889** (.897** (.930%* 1
Xs 0.695%* (0.743**% (0.690** 0.690%** 1
Xe 0.820%* 0.834** (0.800** (.814%* (.739%%* 1
X, 0.838** (0.840** (0.809%* 0.824** (.714%* (.799%** 1
Xq 0.724%% 0.774** 0.738** (.734** (0.753** 0.684** (.681** 1
X, 0.754%% 0.800%* (.722%* (.722%% (.714%*% 0.776** 0.715%% (.740%* 1
X 0.770%% 0.774%*% 0.747*%* 0.724** 0.686** (.760** 0.738** (.644** (.670** 1
Xy 0.605%* 0.560%* 0.497** (0.509%* 0.433** 0.480** 0.526%* 0.371** 0.408** (.458%** 1
Y 0.885%* (0.925%*% (.857** 0.851**% v.764%* v.849** ().823** (.779%* (.796** 0.757** (.522%%* 1

T RN 3 (P <0.01). HIEEMERIC R L 1.

Note: ** donates extremely significant correlation (P < 0.01). Codes corresponding to morphometric attributes are shown in tab. 1.

®3 MEREIPMHESERIMEREN T

Tab.3 Effects of three morphometric attributes on body weight of Acipenser schrenckii Brandt

N I‘Eﬂ i‘%ﬁfm r,ij/
HEAR MR SR P e - L —
Attribute AR Ly i LS k58 N
> X, Xq Xy
K X, 0.925 0.624 0.3014 0.1977 0.1037
3L TE X 0.849 0.237 0.6121 0.5204 0.09166
IN=D® 0.796 0.134 0.6664 0.4830 0.1834
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Tab.4 Determinant coefficient of three morphometric attributes on body weight of Acipenser schrenckii Brandt

PR Aribute KK X, SLE X, KE X,
K X, 0.3894
KB X 0.2467 0.05616
14725 X 0.1294 0.04344 0.01796
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Tab.5 Multiple-correlation coefficient of three morphometric attributes to the weight of Acipenser schrenckii Brandt

ARG AT BAGRE  HHHEE FEIEA AR EL PR FibE IREMR
Multiple-correlation analysis Multiple R R square Adjusted R square Std. error F stat. Sig. F stat.
14~ H A8 1 variable 0.925 0.856 0.855 0.04178 1249.731 0.000
2/~ AR 2 variables 0.935 0.875 0.874 0.03894 32.948 0.000
3/~ { AR 3 variables 0.939 0.882 0.881 0.0379 12.702 0.000
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Tab. 6 Analysis of variance of multiple regression equation

F6 ZRLOPFAFERMAESE

IS iR s T % Fl ¥r FHE IRZEMER
No. of variables [tem SS df MS F value P
IRMEES [ Regression 2.182 1 2.182 1249.731 0.000
1 variable 5% 7 Residual 0.368 211 0.002
J23 1 Total 2.55 212
24 H AR i [5]J9 Regression 2232 2 1.116 735.951 0.000
2 variables 5% 2% Residual 0.318 210 0.002
St Total 2.55 212
3N H A EIE Regression 2.25 3 0.75 522.208 0.000
3 variables % 7% Residual 0.300 209 0.001
BT Total 2.55 212
£7 REERMMEESMOBEERER
Tab. 7 Significance test of partial regression coefficient and regression constant
B RS RIS L
T HIEES ES 7 95% EAFIX[A]
=P Coefficient Standardized  (GiitE IRZEMEE 95% confidence interval for B
Regression _
A Coefficient t-stat P
ste = I %
P R R A TR I
B Std. error Beta Lower bound ~ Upper bound
B )% %% Constant —4.258 0.155 -27.393 0.000 -4.564 -3.952
Step 1 X, 2584  0.073 0.925 35.352 0.000 2.439 2.728
B FIHHEL Constant -3.781  0.167 -22.637 0.000 -4.11 -3.451
Step 2 X, 1992 0.123 0.713 16132 0.000 1.749 2236
X 0.595 0.104 0.254 5.74 0.000 0.391 0.799
B=2  BIHHE Constant -3.606  0.17 -21.239 0.000 -3.941 -3.271
Step 3 X, 1742 0.139 0.624 12,511 0.000 1.467 2.016
X 0.555 0.101 0.237 5.469 0.000 0.355 0.755
Xy 0.319 0.09 0.134 3.564 0.000 0.143 0.496
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Mathematical analysis of morphometric attribute effects on body
weight for three-month-old Acipenser schrenckii Brandt

YUAN Meiyun, LIU Shuangfeng, HAN Zhizhong, QU Li, DONG Hongwei
(Institute of Fisheries Research, Harbin Academy of Agricultural Sciences, Harbin 150070, China)

Abstract: The relationship between morphometric traits and body weight of Acipenser schrenckii Brandt were analyzed
on the basis of measurement of body weight and 11 morphometric traits from 213 three-month-old A. schrenckii
Brandt in this study. Total length (X, ), standard length (X,), head length (X;), snout length (X,), body width (X;),
head width (X ), interorbital distance (X;), body depth (X;), head depth (X,), caudal peduncle depth (X,,), caudal
peduncle length (X,,) and body weight () were measured. The correlation coefficients and path coefficients between
morphometric traits and body weight were calculated by correlation analysis, path analysis and multiple regression
analysis. The results showed that the correlation coefficients between independent variables ( morphometric trait ) and
dependent variable (body weight ) were all at extremely significant level (P<0.01). Total length, head length, snout
length and caudal peduncle length were eliminated from the variable data, because all of them were co-linear with
standard length, while body width, interorbital distance, head depth and caudal peduncle depth were also kicked
out from the variable data as they are not significant in regression equation by multiple regression analysis. The path
coefficients of standard length, head width and body depth to body weight were all at extremely significant level
(P<0.01). Among them standard length was the most predominant variable to affect body weight (P,=0.624), and it
was a key impact factor to body weight. The results of determinant coefficients analysis revealed that the determinant
coefficients of body length, head width and body depth were very large, among which standard length had a
predominant determinative effect (d,=0.389 4). Whereas head width and body depth exhibited a slight direct effect
and significant indirect effect on body weight via standard length. The result of determinant coefficients analysis was
consistent with that of path analysis. The high value of multiple correlation index R’ at 0.882 between morphometric
attributes and body weight suggested that the three selected atiributes were practical. The morphometric attributes
standard length (X, ), head width (X;) and body depth (X;) were used to establish the multiple regression equations
as lg¥=—3.606+1.742 lg X,1+0.555 Ig X,+0.319 Ig X;. This paper provides theoretical evidence and perfect measure
targets for breeding of A. schrenckii Brandt. [Journal of Fishery Sciences of China,2010,17(3): 507-513]

Key words: Acipenser schrenckii Brandt; morphometric attribute; correlation analysis; path analysis; multiple

regression equation



