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#2007 4F 4 7 3 HIELEY RO BE5, 78 15 m* [
friefstE RS E5 A 13 H, 233 335 m”
MR A FREME, WAHRBAKKLYN 4 om,
£ H DAk B EF 2 OB PR, B 8 E AR,
FFE4E 12 A 3 H L. FEYIMEBURE Y 431.0 ~
967.5 g K A RS 114 BIERNREN E#E, W
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2.1 KORSFAERORESEMITE

FrR O BT A MR AR R R BR 25
HHENFRAGITERNE 1, B a7
SRR, SRR REER R  BWRE T2
KRR R REEN
2.2 HREAMNEXRY

KA B RAREFHFRH R R HRXR
B (person A RF) MEK2 . K2 EAFAW
AR S RE Z ) person % REIE
A THRBEKF(P < 0.01), HRERREKK A
R > k| > BWE > KK > 2K > i)l
B > kK > BWEK > gk, WIRESEHAE
FIRE & REB K, WK SR B B9 A 2 R BB/
FIEARRIR Z 6] B 4 26 R AR5 B AR B 2 K P
(P <0.01),2HBMx, RA T EFEARIFRE
EREZRELLH RS, § X atrd, B THE
BT AR R 8, MBS L o R T
WE 5EAERN EIE TR,

®1 FRWBERHRESTE

Tab.1 The apparent statistics of various traits n =114
PR kE/Y &KX, hk/X, hR/X; kX, BEEX, kKX, WKX, REBHRKX BEBHER/X
traits BW TL SL BH BWD w HL SNL CPL CPD
SE#1{E means 6.1047 3.3747 3.2437 2.1219 1.4821 0.7784 2.1085 0.3764 1.6238 1.1834
ArfEZ standard deviation  0.3611 0.1026 0.1090 0.1495 0.1501 0.1255 0.1083  0.1499 0.1186 0.1307
1R & skewness 0.1670 0.2500 0.2290 0.4960 0.1530 -0.0590 -0.3050 0.2100 —0.0260 0.2160
& BF kurtosis 0.0530 0.3650 0.3490 0.1760 -0.0530 -0.0490 0.4340 -0.1190 0.3000 —0.0480
TRE(%)CV 5.92 3.03 3.36 7.05 10.13 16.12 5.14 39.82 7.3 11.04

¥E . {AE BW.: body weight; £ TL. total length; {£J& SL: standard length; {£% BH: body height; {4% BWD: body width; 3k HL.
head length; Wj3 SNL: snout length; BR[A]BE IW; interorbital width; B {5 CPL: caudal peduncle length; 4R CPD: caudal peduncle

depth

Notes: BW. body weight; TL. total length;SL. standard length; BH. body height; BWD. body width; HL. head length;SNL. snout length;
IW. interorbital width;CPL. caudal peduncle length; CPD. caudal peduncle depth
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Tab.2 The correlation coefficient between the traits
HeR *kE/Y 2K/ kX, GHR/X, BRE/X, BREEX LK/X KX BWEK/X, BEE/X
traits BW TL SL BH BWD w HL SNL CPL CPD
{k&E/Y BW 1
2K/X, TL 0.937%* 1
##K/X, SL 0.942°° 0.996°" 1
*%/X; BH  0.964*° 0.956°° 0.959°*° 1
%/X, BWD 0.979** 0.906°° 0.911°° 0.946°° 1
BRMIEE/Xs IW  0.928%* 0.871°° 0.871°* 0.885** 0.898°° 1
kkK/X; HL 0.906%° 0.945%° 0.948%* 0.912°* 0.873°° 0.861°° 1
Wjk/X; SNL  0.788%° 0.800%* 0.796°* 0.798%° 0.773%° 0.754%° 0.815°° 1
RBARK/X, CPL 0.802%° 0.855°* 0.859°° 0.830%° 0.766°° 0.776°* 0.800°° 0.640%° 1
BAER/X, CPD 0.945°% 0.946°° 0.947°° 0.960°* 0.925°* 0.889°% 0.905** 0.774°° 0.836°° 1

T+ « RRERRBE
Notes; * = Show very significant difference (P <0.01 )

2.3 3IMHEMRAGENERRER
WY@ R B, E et SPSS 15.0,
BABESERNEENERRY, 2B EER
5, R T ABEBEKFHASE AR FIEE 3
AR, RREERRECH 0.599, F K FIHR H]
B3> 0.231 1 0. 189, EARREBER AL H 3
BEKAE B B B R/, BTRR 0 R ETE RS
PR PR X R B ) R R B K, AR [R1BE X A
HEHERERD.
2.4 3 M ESHERIHEERNER

RIEHRREL ( r.,) B BB AR R O AR

BT A PR 5 P T 1 2 AR 3% 2R 60 M B
43 A MR A TR ) LB GRAE R P) A
AT A R T R ( S, P)
Bir, =P+ 3, P(%3) o

i 3 LU i, R SE N PR B E A
(0..599) o T 14 i, T fs 4 1 AR e B
BIRIEAER (0.711,0.739) iE3E K F HHE AR
PRSEx R 0 EAE RS A T 2B 8,
ELK T e AR I B A Ok R A A
(0.420)

®3 XOEH 3 A EHERIFEERN RN
Tab.3 The effects of three morphometric traits on weight of largemouth bass

ik . I EE2 3] rijj indirect effect
traits correlation ifsflﬁcient direct effectl BA/E 3/, /X, R IFLE/ X
total BWD SL w
ﬁiﬁ/X4 BWD 0.979 0.599 0. 380 0.210 4 0.169 7
ﬁiﬁ/XzSL 0.942 0.231 0.711 0.545 7 0.164 6
EﬁIEIEE/XE w 0.928 0.189 0.739 0.5379 0.201 2

2.5 INESHRIEENRERESH

AR AN R AHA TR P e RECFIFM PR
YHARE RS E R E R TR BB SRR E
HIRERE(FR 4) . NTWNAZ EMEEZE
EAMERAMXTAREMIE RE, N AKETF
KB R FIER T RE M E 7 8
A5 4 A RS AR R R EE X K O B R R
KD E R B B KB /MRIR A 35.88% .5. 34% .,
3.57% R R R R e R E T, R A
KRR R, N 25. 21% , %R 6] FE f k4
BRI/, N 7.61% o 3 AR L [ 4R X i

HHRERE N 97.98%

4 KOBH I PMESERHEENRERY
Tab.4 The determinant coefficients of three
morphometric traits on the weight of largemouth bass

R &%/ X, ﬁiﬁ/xz IR [B] B/ X5
traits BWD SL W
{%%5/X,BWD 0.358 8
&H/X, SL 0.252 1 0. 053 4
BR [ BE/ X IW 0.203 3 0.076 1 0.035 7

2.6 SHXSHMEALIT
RIBIMEARE T T BRI AE S EE
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(K5, x5 XARH I M ESHERSEEHEEXIH
BHXARNNET G ETENKTE XA Tab.5 The multiple-correlation coefficients of three
IR e ML, EHLARB R, HES morphometric traits to the weight of largemouth bass

/\ ) )
A5, A~ AR E M E AR RECY 0.990, T pum 2rasR o0asE
RIEAEEIER N 0. 979, RZEHEZ P =0.000 < oltiplo-corrlation ! YAtiables 2 variables 3 variables

0.01, A3 TR BEKKF, — B YL K 5T 5 SHERY multiple R~ 0.979 0.987 0.990
KR RE AR EERESHR, KIEA F£45% square R 0.959 0.973 0. 980
A5 B SHAREE TR I /D BAn AR B H 2500 B BOEMLISS adjusted R 0.959 0.973 0.979
EW BB ZTEHEST, BT AR Z W PRMEIRE standard eror  0.074 0.060  0.052
AREBEHYWEK . EWENSEKERAELELEN S FHIHE F stat 2615.440  59.280 34.086
K LKk AEHEMBEX 6 AMNATE, BhL  BEMESe Fsat 000 0000  0.000
TCEIHGTERLE 6 5R T .

®6 ZTERABRHAZSHE

Tab. 6 Analysis of variance of multiple regression equation

HEEMNM HE HEE W F
No. of variables SS df MS
1T E Bl regression 14.126 1 14.126 2615.442°%*
1 variables B2 residual 0. 605 112 0. 005
Kt total 14. 731 113 7.169
2ANEBR [B] )5 regression 14. 337 2 0. 004 2017.848%*
2 variables 2 residual 0.394 111 4.81
Kt total 14. 731 113 0.003
3ANETER [B] )5 regression 14.43 3 4.810 1757.575**
3 variables 2 residual 0.301 110 0.003
it total 14. 731 113
Wi+ RRERREE
Notes; * * Show very significant difference ( P < 0.01 )
R7 RE\VRYAEEAEHHEEERER
Tab.7 Test significant of partial regression and constant
" ﬁg&ﬁ ]
HER HER
Bl ﬂ;‘% g coefﬁiftls standiflzed T 4 wE 95 % TR 95% LR
reg:z:ls)lon variables coefficients ;’_!-s%t Pf%ﬁe lower 95 %  upper 95 %
ES 4 PRAETR ES 4
B Std. error B
B [a] 15 $1 constant 2.641 0. 069 38.099 0. 000 2.478 2.750
step 1 ﬁiﬁ/xll BWD 2. 355 0. 046 0.979 51.141 0. 000 2.264 2.447
#7  [EH%3K constant 0. 439 0.288 1.527 0.130 -0.131 1.01
step 2 ﬁiﬁ/xll BWD 1.719 0.091 0.715 18. 964 0. 000 1.54 1.899
ﬁiﬁ/Xz SL 0.961 0.125 0.290 7.699 0. 000 0.714 1.208
=X [a] 15 $1 constant 1.065 0.274 3.881 0. 000 0.521 1.609
step 3 ﬁiﬁ/X‘l BWD 1.441 0.093 0.599 15. 546 0. 000 1.258 1.625
ﬁiﬁ/Xz SL 0.765 0.115 0.231 6.673 0. 000 0.538 0.992
AR [B] 5/ X5 TW 0.543 0.093 0.189 5.838 0. 000 0.359 0.728
2.7 ZRERFEREL 18 FERS YT Z 08 2 B 15 434 , BIBR 18115 7

Hi person AXAHT A A, KORGFIMELE BIPABENYR . BEWKESEEFES B2
HREREH XD TRBEHERX (P <0.01), BFEFEXRAENL2K AR EREERR,
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B TUKENMREE, KR K JREER B
AS B £ J6 8] 9 5 fR . LgY = 1. 065 + 0. 765
LgX, + 1.441 LgX, +0.543 LgX;.,

S ZI0EH X R B &R & R
[B1H R0 B& MR IR B, [BHE BT A I
PSR B H REE IR B EKF(P < 0.01),
B IE B A X380, 0.979 . S EIATRW A5 HE
MELPMEZFA B2, B2 B H 5 B 7 AN
Tk,

3 g

3.1 HXSHMBEBRSTHBRARESTERAR
R

FARA T B AR B FKAE B R R B A SC T H|
g3 BEBNKE RN ERIERMEZER. B
RIEAR BEEIMKER B ERE N, T F #4F
AREZEEEIHEEEIMKER KRR,
BN RN R 1 N NG P Rk S
REOR 2 B2 AR B E K, X T RHERR
HEZEH T, AEAESMEREREZHE
LRAREERE T B+ B2 AR, 4
3CIE BRI HE— PR T T SR 5
B EMHERR, HRERN, HRE IR EE
SHER SR EHREREE . B EHST
FHIER T 5K BRI 2K SR
v HEEAT  % [E] JE1 O 7R P A B 3 B W R R A
KOESTREETR, WEETRYEL]AT
AREFARTE AR B EE R R KR
3.2 ®WXORFEEFTERSHERHIBE

ARICHE S R 2T FE R T, B A BlH
TR 3 A AR (RS A AR A EE) 2
ERILFRPE RSN 0.979 8, B R D BEHAE
i 97.98% ARSI 3 I~ EEBRER, BH
2.02% FYAE SR PR A I By R LA R BE ML IR 2
B, 7RI P R SN R B B B A T
EARTHEZIE R (K IR BB ) XA E K E
AR, I R T X IR in A B N ERAER
Z
3.3 BEYBIEKEEEETH

RERBREFHFERNERERZ —, &
WTE MR X R T R 2 B AP T B R A
EEEMEK AR RS SERE R THE
HolR, PR 2 R AR R R R

HSESMRGTEEAFRRR A, AR
BB, Y AR R L BN, ERET
BRI A BN SR EFERRBREAHER
HIE SRR T, MR BB E TR &
For 4" P R B S B AR A 2% 38 5 IR A
KAR R R AR 53 K07 | BA REER
ZRREHAGREVABNRELTERZS
R MAEKFEERERRIE, B ERTHER
XS SR R B R BEE . BT
FEERFZIRIE K AIR HEE 5 KO B ek E
NP S e =k A GRS AP NEE S 27 S
HEREZIERMR . FAABTFE B B 225 7] Bl
R FT T A PRI A [/ XA R £ 28 A [R] T A e
RXHAE MR RERE AR, BRIAXE
IR R O B SAE | A RA ST 4 TR A R B
B R E AL SR PP B R e AR
RARTE . ¥R O RGRE I EHE T R RIS I
BRI R ALEHE , AU T SR E B H
R, EREUR L SHREFEREHRKES
PRI R . EFE U IR ORGSR ERT
AR AT AR I HR J6 B 4 Oy I B 4
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Mathematical analysis of effects of morphometric attribute on
body weight of largemouth bass ( Micropterus salmoides )

HE Xiao-yan'? | LIU Xiao-lin?, BAI Jun-jie', LI Sheng-jie', FAN Jia-jia'"*

(1. Key Lab of Tropical & Subtropical Fish Breeding & Cultivation of Chinese Academy of Fishery Sciences
Pearl River Fisheries Research Institute of Chinese Academy of Fishery Sciences ,Guangzhou 510380, China ;
2. College of Animal Science and Technology, Northwest A&F University ,Yangling 712100, China ;

3. College of Life Science and Technology, Dalian Fisheries University ,Dalian 116023 ,China)

Abstract ; The effects of morphometric attributes on body weight of largemouth bass were analyzed. Data of
total length (X, ),standard length( X, ) ,body depth ( X,) ,body width (X, ) ,interorbital distance ( X;) ,head
length (X,) ,snout length ( X, ) ,caudal peduncle length ( X, ) ,caudal peduncle depth ( X,) and body weight
( Y ) were collected from culture pond in this study. Correlation analysis, path analysis and multiple
regression were used. The correlation coefficients among the morphometric attributes were calculated, then
the total length ,body depth,head length and caudal peduncle depth were eliminated from the variable data,
because all of them were co-linear with standard length. Snout length and caudal peduncle length were also
kicked out from the variable data because of no significance in multiple regression equation. The three
morphometric attributes ( X,, X,, X;) were used as independent variables, and body weight (V) was used
as a dependent variable for path analysis. Path coefficients (P, ,) , determination coefficients (d,,) and
correlation index ( R*) were calculated in path analysis. The results showed that the three independent
variables significantly affect body weight with correlation coefficient 0. 942, 0.979, 0.928 ( P <0.01 )
respectively. The path coefficients (P, ,) of the body width,standard length and interorbital distance to the
body weight have all reached a level of significance. These attributes were very indicative of determining the
body weight, among them the body width weighted the most ( P, = 0.599) to the body weight, it was a
key effective factor, and standard length and interorbital distance weighted the second and the third ( P, =
0.231, P, = 0.189 ). Judged from the results of high correlation index ( R* = 0.980 ) , the main
variables (X,, X,, X;) have been selected. We have obtained the multiple regression equation to estimate
the body weight as LgY = 1.065 + 0.765 LgX, + 1.441 LgX, +0. 543 LgX.. This paper provides
theoretical evidence and perfect measure target for selective breeding of largemouth bass.

Key words ; largemouth bass( Micropterus salmoides) ; morphometric attribute; correlation analysis; multiple

regression



