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Mathematical analysis of effects of morphometric attributions
on body weight for Paralichthys olivaceus

WANG Kai', LIU Hai—jin2 , LIU Yong-xin’, GU Xiam—ming3
(1. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China;
2. Chinese Academy of Fishery Sciences, Bejjing 100039, China;
3. College of Animal Science and Technology, Northeast Agricultural University, Haerbin 150030, China)

Abstract: The total length (X, ), body length (X,), head length (X,), snout length (X, ), body depth
(Xs) , caudal peduncle length (X,), caudal peduncle depth (X,) and body weight(Y) of 2032 Paralichthys
olivaceus were measured at the ages of 5 months and 8 months. The correlation coefficients among the
attributions were calculated. Total length (X;) was eliminated from the variable data set because it was co-
linear with body length (X,). The 6 morphometric attributions (X, ~ X,) were used as independent variables
and body weight (Y) was used as dependent variable for path analysis. Path coefficients ( P,) and
determination coefficients (d;) were calculated in path analysis. The result showed that all correlation
coefficients between each morphometric attributions and the weight achieved very significant difference levels
(P<0.01). Body length (X,), body depth (X;) and caudal peduncle depth (X,) which bared strong direct
effect were very indicative of determining the body weight, head length (X, ), snout length (X,) and caudal
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peduncle length (X,) had relatively slight direct effect and significant indirect effect on the body weight. The
diversification of determination coefficients (d,) is consistent with that of path coefficients (P;). There was
significant difference at different months with mathematical analysis. The multiple regression equation of the
body length (X,), body depth (X;) and caudal peduncle depth (X;) to the body weight is obtained to
estimate body weight. This paper provides theoretical evidence and perfect measure target for breeding of
Paralichthys olivaceus in aquaculture.
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Tab. 1 The apparent parameters of various traits (n=2032)

- HK Sk vk e RER RWR

At HEAR ” (cm) (cm) (em) (om) (em) (cm) (em)

X, X, X, X, X, X, X,

FHH 96.635 20.808 17.678 4.853 1.099 7.602 0.987 1.907

5 PRI 24.327 1.602 1.401 0.395 0.113 0.671 0.14 0.188
TRER(%) -25.174 7.701 7.924 8.148 10.331 8.824 14.204 9.881

%K 166.9 24,862 21.167 5.47 1.085 9.183 1.227 2.338

8 IrifEE 37.143 1.679 1.49 0.382 0.133 0.699 0.131 0.21
TRER(%) 22.25 6.753 7.039 6.989 12.293 7.612 10.702 8.985

R2 SAK(ALAIMS AR (ETH)ERERRAXLREY
Tab. 2 The phenotype correlation coefficients among traits at different growth stages

& 2K K P8 IS /8 Bk L= B
Y X, X, X, X, X, X; X,

hE 0.930* * 0.930" *  0.840* *  0.531* *  0.512* " 0.933* *  (.888" *
2K 0.940" * " 0.991* * 0.859" * 0.556* * 0.564* * 0.919* * 0.889" *
K 0.937** 0.993* * 0.869" *  0.565* *  0.594" *  0.924* *  (.878* *
Lk 0.793* * 0.804* * 0.826* * 0.777**  0.436* *  0.859* *  0.782* *
/B 0.314* * 0.294* * 0.342* *  0.624% * 0.276* *  0.562* *  0.510* *
Bk 0.529* * 0.547* * 0.546* *  0.312* * -0.052* 0.547**  0.533~ *
N 0.913* * 0.901* * 0.902* *  0.840* *  0.398* *  (.480* * 0.906* *
WS 0.895* * 0.872* * 0.864* *  0.734* *  0.282* *  0.472"*  (0.898* *

H: » RNERDBE(P<0.05), = « FREFREEZ(P<0.01)

2.3 MRS SEMHLE

FEHABESHE T MESHEREWEEER AR E 3, BT R AT LR LR A B 4 A A R
8, 5.8 Hi P R MR BB 0.909.0. 915, F ] F 4% 7 MESHREERE R LR, IFLH
RKEMAEST BRI EXEE,

RI FESMRSEWEREY
Tab.3 ANOVA and multiple correlations

A& HEAY RiE B ¥z F{E EMEFEEK
EPE] 1 092 786. 409 7 156 112.344 2894,729* *
5 RE 109 154.034 2 024 53.930 0.909
B 1 201 940.443 2 031
|13 2 564 064.701 7 366 294.957 3116.365* "
8 B 237 899.306 2 024 117.539 0.915
Joyil 2 801 964. 007 2031

E: + RREFBE(P<0.05), » » FREFREE(P<0.01)

2.4 FIRBNERIT R KR R BRI 4007

RIERRIE, IR T SRR RR A 2K, B B S MR 3 B 1A 2 B (8RR 5T
R4, ZREWRK, B8 AWML KRAFBEKTIN, HAWKHBEKTE,BS5 ABYEKREREK 8
ARYIERABOINE. KR8 ARKIN, ST AHRH R T TV I T R M s 1k
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Tab.4 Path analysis of the effects of phynotype traits on body weight

A MR FEBKRE  EEER B

s Bk Wm RERE <K Uk RBWK
IS 9.961 0.439* * 0.491 0.360 0.131 0. 066 -0.031 -0.035
r. =4 10. 365 0.390* * 0.543 0.405 0.135 0.065 -0.031 -0.032
5 BE 5.998 0.149* * 0.739 0.385 0.353 0.059 -0.028 -0.031
LK 9.172 0.076* * 0.764 0. 381 0.335 0.117 -0.043 -0.026
Wy 2.940 -0.055* "~ 0.586 0.248 0.219 0.076 0.059 -0.016

Biik 1.626 -0.059* * 0.571 0.261 0.213 0.079 0.033 -0.015
. 413 7.865 0.520* * 0.417 0.199 0.200 0.014 -0.009 0.013
.= 9.384 0.220* 0.692 0.469 0.208 0.014 -0.010 0.012
g BE 5.879 0.232* * 0.663 0.449 0.198 0.012 -0.007 0.011
LK 6.281 0.016 0.776 0.430 0.185 0.170 -0.016 0.008
/RS 2.012 -0.025* * 0.340 0.178 0.088 0. 065 0.010 -0.001

B 1.615 0.024* * 0.505 0.284 0.106 0. 109 0.005 0.001

W ¢ BREREBE(P<0.05), + * RRERWBE(P<0.01)

2.5 BEBMPRITEERPRERE I

AR R B R RO 5. 3 S TR K HEICERN R, SR WK BN K B ER
SERREE/IN , B B RN, M R AT Y E B S AR K 2 A, AR B T HHRUE R
B, (BB AR B SR AR R BRI AN A o P B B B BB B AR ) ek
T T A PR R T IR (AR SR AR R, SR X PR B A 4% BB R/ B
HASIRIAGERENEERE, NEAREREE.S ARSVSEBREN FK > ki > Ei
B> Lk > k> BAK,.8 ARSESESNR EK > BFE > & > XKk > BRK > UK.S
AYIKARAK 8 HIRYH f T AT AR R BB R, 558 RE REOY U

£5 FHESERMEEHREREY
Tab.S5 The determinant coefficients of the morphmetric traits on the weight of Paralichthys olivaceus
s EH EHERERN VR PR RE SR SERERK

5 8 5 5 8
813 0.1927 0.270 2 0.4309 0.4335 0.623 6 0.703 7
07 N=2 0.1521 0.048 5 0.423 1 0.3050 0.5752 0.3535
e 0.0222 0.053 6 0.2200 0.308 9 0.2422 0.3625
P S 0.005 8 0.000 3 0.116 2 0.0256 0.122 0 0.0259
RS 0.003 0 0.000 6 -0.064 5 -0.0154 -0.0615 ~0.014 8
RBik 0.003 5 0.000 6 -0.0675 0.024 4 -0.064 0 0.0250

2.6 ZITEIEA R
TR 2 B MR R4 R R R E 1B 2 R RS IR K R R AR R =R,
ST BT 343, SR £ T8 IE A R R B A E M ST R AT R

S Aify: Y= —182.354 +7. 418X, +14. 885X, +18. 194X, (K> =0.905) ;
8 Hib.Y = —319.726 +13. 486X, +11. 155X, +42.254X,(R* =0.912) .

Hor, Y RIEE (g) X, WK (em) X WK (em) X, HEMAE (cm) o ZETEFARR BEHRE
AR EIA R R EHRRER, FIHXLRBEREEKT (P <0. 01) , F MR Ay I IE AR
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kB E(P < 0. 01) o ZEEHN, MHESEIMEZSREECP > 0. 05) , BWHZ TR LIE
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3 Wie

3.1 WRAZRE L EILL N

— R, HAHTEKETRT 10, BRALMBR P E I8, T8 05 R
HIBOBEIERATRED . HEKMALRBBE G5 8 Atk AKKA T ERKRTYET
60, BE R THAML SR T, FL T UM 2K ITH. Rt 5 A BIKE 0T 28 FIAE T 10,5
3T B 28 B TR o — 7 [ M
3.2 BRWEEME LSRN E

ERFERVTHIER |, HATER RB T RGE RPOMTRT, RA LS8 R K P
T0.85 i, ARUIFWIRABNIEATREARF . A5 RE 7 MESMHIRE,5 8 AR
MSRIER 50 0.909.0. 915, FHILA BB PRARFEFTER AT, KX AE AN, M3 5 0 7 6
EMERMER, BRAKRR AERMREEEEEAN KN, BB B2 T0ERRE BH%a
REIFMKEENEERE, APERY, BAERT, S ARYMKAERK 8 ARYK S5hES
REEMIEMS, EXRENEERWA A8 ALK SRERRAMTPENBZMITAX, ]
LR MARKE B E KT, R XL AT R TR RE N BRSPS 2 B Bk R
BRERE T RIS DB g RBON RSN AT T HFL A I Ly Z Xt iR g
EDF SRR E R EEHE, TS NI 18 4 e X 35 (6] B AR 45 A e 3, g
FEE, ERGRBIRNERIE . 230K WK EWEEERE ZEIIREL 0. 006, 5245 Tl
=AM, MR ER W TR AR A VU RBATR S AWK ERRFIS HIRWK RIS A
ERBOVBIRINAE. TItBR R HBUE REOE RS UE R, /0I5 AR — 5, ULB F 6T
MR R B R ARG E AR, CRAKEYRAENSEERE, LK WK . BH KL
B R R D, AT LR FA TR 2 b B5 IR 3 SRR T A R e R
5.8 ARBIFIRECH 0.905.0.912, 5 7 MEIREF AR K, BT 45 R B T8, F "7 90
HECREEEHF ) 7 MESER IR ER BRI, R IUE K e RS R E BRIk E
BERIEIR. FATER A B EAEDHER T RN S ES B A X R, B F FREREE
B , NLE— 22 PR AR T A R AR BUAR S f R ST MR (R g S 2R 1127100,
3.3 ZIU e ST REIE T AR A

EROMAERECERFELBE ZRA. Harue %P FIF 2 TH LM AT T 40105 3255
KA B BRI PR X (R B & B 131 s Debowski 2510 H 42 77 [31 19 J7 1k %k 1 e e £ T
BFRE (R EE ) TR IR BT & B BT 5T ; Henderson £ IES IR A E ESEE 54
eLE HA BT TR (BETTHNEL T EFREA T P Mk LI, FERBEFTMH T, T
HERZZ WA, F ISR R 4 K BB Yk 8] A e M x F B0 BA SR o A SOn
Al —HEETEF 5.8 H 0T A I, (A (Pis F R A S 0 2 3 S W 1 28 0 T B4 4T, T L 2 Mtk 3 S
BN AR RIEE A W30, o RARE AR I BB R AR, (RS SR AR R,
LUE 4 KRB R AE 2L, A1 — 4 B5

BRIEROE RIS — AL —MUKEER, B MU RER ., A5 K R
HMEEYERIEF TN TR ER IR, R LR S FOHAE % E Bz, ARSI SE 2+
SPAIATH) R EREYM B G RAR Y AR b, K R R AR R R AR
BERIEAT  IESADRE G R B SRS 5, R A SR B s Bk e B A 5 42
R,
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