£33 5% 6
2000 4£11 A

K= o2 R

JOURNAL OF FISHERIES OF CHINA

Vol.33, No.6
Nov. , 2009

X EHS:1000 —0615(2009)06 — 0964 —08

ZERTFEARBRERKERBREREXMEER M

? %27

X &7,

%%éz ’

XO¥, AFE, BEE

(1. PEBHEREAEBE, IR FE  266003;
2. REKFRHEBE K BIAAT, LR H  266071)

BEFAAROXEEANBE-ARTFELANALABERZMBALEARRE R, WEENMK
%80 d.100 d #1120 d W& F (X)) ¥ (X)) FK(X) HEE (X)) FEREY), XRAMEX
AMPBELN T EWNATFAERBEERNZEHX ZARX UABSERYE R EMNGRE
FREBEWHEX ZR EBERE TR, FRFAS MEKERNFZA MK FHAE0.759 ~
0.972 Z |5, @t X RH|A 0.170 ~0.975 2 [H, 2R FULK , A HRE WX AN X ik
EARXMEREFAF(P<0.01) , FHRFAFAER A EENEEY W AH,80 d:X, > X, >
X,> X,,100d:X;> X,;> X,> X,,120d:X,> X,> X;> X,,80df100d W EHit o F
FEZEZHEEN0dFTEELFRMTFREAERNERE, BI2FH(X)  FR(X).F
¥(X)FEEX)REEN WS TEHEIF R, FABRE A KBRS REHEHAHERR
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1.2 HiE

FEXA  20074E10 B, RAENXE
AR, PEG MR ANERET RIFHME, s
ILETEENES BinC, A Z W KT AL
#0.5mx0.5mx0.5mEMAE T, BHERAZE
B3 M, B TR 15 NN, HEKEAN
H460.1 m*, /KR 23 ~25 C,

GAHZE  ZEBTIREELE, ik
ettt PR R B B TTAME MR R R B
BH &M OKRE AR B 4R 25 B I R F v
%) RE—3

ERKZETHSE S ~5 d 3, AR
WEMEE, B RAMYLELL 500 &Y, %5
B EIFHFE, FHFERAETRER 200 m* F
B I, A/ IME KRR R 2R R —3

ARBERGAEFE HFRIYETHEEEK
HshYr, W8 EIA SR, KR D%
R4, A7 80 (H/MU M) .100,120 d(120
d GHAKEH) R, SRRV 30 1~
B, BN =R TR FE— R R R EM S
EAME, LR 7= v TR R UE TR MR A F I
— AR, B I BT BURE I AR R 2 Ak F TR —
BEIR R, WA RE,, AirE R ROEH# 0.1
mm) MELF R B R FRKAES, HRFOE
A1 g) WERKE,
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R X AR Y MR £, Vocx gl Veen 435
SRR X AR Y RET 2

(2) BIEM K76 = Ce/\ Ve + Ve » Ceh
PR X FIdR Y B o £, Ve gl Veen 5
FUAHER X AR Y s 2,

(3)BRARY P, ,ME R P, R ENE RS
RS [ U5 AR, R g s [T 9 AR 4 R s R
XX 53 RWR, B4~ 528 B R B IRE REL
Hd,,,BER 4, A ERIHEER IR E R
Wd,, FI5Y d, HEAR:
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2.1 ZERFEFRAARERKERNRESHE
gitE

ARHBRHEF R FRE. PR AR AE
FPESEEZ AR RN E L, HE1 T
T, AR H 6 A2 IR i 28 5 0B B A% K, 80 d 100
d #1120 d B35 B AB B 47. 76% ,40. 46%
M 28. 9%, 100 d B, H 3 (30.5% ) F1 H K
(30.5% ) 25 SRR B R 2 H 92 (14. 56% ) Fl ik
i (15.67% ) 28 SR B R XTE /Do

R1 =HERTEFARERS MERKERNRESHRITR

Tab.1 Descriptive statistics of the phenotypic traits mm
80 d(n =1 209) 100 d(n =1 209) 120 d(n =1 209)
FEAR traits YRR ESRR  OPSE EE ERRN TN REE  ESRK
mean SD Ccv mean SD Ccv mean SD cv
4-F % full carapace width 83 15 17.61 107.7 15.68 14.56 122.7 12.8 10.4
FA % carapace width 40 7.5 18.51 54.37 16.59 30.5 61.38 6.71 10.9
F & carapace length 37 6.5 18.51 54.37 16.59 30.5 31.38 6.71 10.9
{X 5 body height 21 3.6 17. 49 26. 89 4.215 15.67 29.98 3.34 11.2
{k & body weight 34 16 47.76 70. 66 28.59 40. 46 99.75 28.8 28.9

2.2 ZHERTFETARRERERIREERX
REMBEEHEXRES

=R TEAR B RS RARREME X R
() ABEHXRE(D) WK 2, MR2TUF
i, B3 5 A~ AR B P IR O R B A O R AR ] —

MEH B 2R BEKF(P<0.01), AFEH
I, 2 PR 2R B SC REOV MRS IRF A [ ,80
dia,> a;> ay= a5> a;> a3 = ay> ag> ag >
a,,,100 d:a, > a, > ay > a; > a; > a; > a; >
ag > ag> 1,120 d:ay, > a5 > a; > ay > a; > a, >



966 K = % #

33 %

ag> a3 > ag> ayo FHERELZPIAEKRE
MRRBHABK BEFKF, BRMHERXRER

B RIEAMX, B 100 d k% 5HE M 120 d
4 H 55 SR E 5 IEAERA, B MR IEAE L,

R2 ZHERTEAFHRS MEREREHRBEXRAYTEECHEXRY

Tab.2 The phenotype correlation coefficients and the genetic correlation

coefficients among traits at the different ages

AR B# 80 d 100 d 120 d
different ages a b a b a b
2R - (e ,b)) 0.972°* 0.794°*° 0.958°* 0.916** 0.921%° 0.936%*
2R - K(ay,b,) 0.960° * 0.822°* 0.965°* 0.932**° 0.949% ¢ 0.950 % *
2R - kF (a3,55) 0.934°* 0.906° * 0.820°* 0.964**° 0.811%° 0.975%*¢

0.954°* 0.960* * 0.858*°*
LR - 1kE(ay,b,) 0.756° * 0.699°* 0.508%*
4 (0.3037%%) (0.3113%%) (0.038 7)
I - BK(a5,b5) 0.954°*° 0.174°* 0.955°*° 0.579**° 0.923%° 0.490%*
B3 - 5% (ag,b6) 0.929°* 0.773°*° 0.813°* 0.906** 0.781%* 0.934%°
0.949*°* 0.953°° 0.865"*
H% - KB (e ,b;) 0.210%* 0.567*° 0.665* *
77 (0.224 4% %) (0.2886%%) (0.250 2% %)
B - (hF (ag,bg) 0.916°* 0.752°*° 0.817°* 0.891** 0.815%° 0.928%*
0.934°" 0.959*°* 0.878°*
B - FE (a9,by) 0.170%* 0.610*%* 0.715°*
017 (0.1231%*) (0.3204°*) (0.266 9% )
0.913°°* 0.759° *
7 —KE (ay,b 0.348°° 0.810°* 0.765°* 0.842°°
P — IR (010, b00) (0.1244% %) (0.1153%*)

ERF o AREMERE, 0 WBREMKRY, « « TR (R) HXREURBE (P <0.01), » R (R) X REBE (P <0.05) , 155

OPARMEERE, TR

Notes: a,the phenotype correlation coefficients; b, the genetic correlation coefficients; The superscript means the difference about correlation

coefficient and partial correlation coefficient which is in the brackets. The double superscript mean the differences are very significant, while the

single superscript means the differences are significant, same to those in Table 3 ,the same as the following

B 2 A, A IE H & A& MRS A X R 2L
#£0.170 ~0.975 Zj&) , K/NHEF R A [F], 80 d:
by>b,>by >bs>b, >bg >byy, >b; >by >b,,100 d;
by >b,>by >bs>bg >byy >b, >by >by >b,,120 d;
by >b, >b, >bg > by > by, >by >b, >b, > b, FMk
RIS PIXHARTE B REM R R PR BN B & K
-, Hrp 2R AR R H R ES S5 R R i st A 4 5%
R, BRI IR H XA 1 F ¥ 8 A 4 5%
A81% b, =0. 654, b,, =0. 652, b, =0, 489, b, =
0.481,

2.3 ZHRBRTEFEHRERERNEERE
A

B3R 3 741,100 d iH2H EXAENEZRE
MA B B K T RN, 120 d B KR EN E
R T B R, A 8] A K A R X

EMEEZ WA/, FEES S H RN
MafRE, 120 d BYH A E KR E N HEE 2T
XTI, & H MR E AR ERE R,
FEE S RAE KSR, WA FE
H & R E T SRR F, e T M Lbrk
FRARENEIEN
2.4 EHERTETEAHRERKERIEENR
ERESH

B 4 40,80 d 1100 d B4 FH FEXHA R
HIPLE REURR, A E R E 4 54 19.87% ,
82.67% ;120 d Bt KA H SEXH AR B e R
BRI E R E 5374 19.53% ,10. 78% , H
255 50T H R A R BT B L R —
. AFEH @, EEERE R RERBERD,
100 dB B B 53800 o
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Tab.3 The effects of shell traits on live weight of Portunus trituberculatus at the different ages
RN ry P
PR ﬁigﬁ Ty BN P, indirect eff(]:ct]
rits o diret effct 2R PR TR R
coefficient T, X, X, X, X,
2R RE(X) 0.954% ¢ 0.445 8 0.509 0.287 0.126 0.096
H3(X,) 0.949% ¢ 0.294 8 0.653 0.433 0.125 0.095
80 d
BHE(X) 0.934%° 0.131 4 0.803 0.428 0.281 0.094
e (X,) 0.913°* 0.102 5 0.810 0.416 0.274 0.120
2R RE(X) 0.960 % * 0.909 2 0.080 0.050 0.039 —0.009
H3(X,) 0.953%* 0.052 6 0.900 0.871 0.038 -0.009
100 d
BHE(X) 0.959 % * 0.040 2 0.918 0.877 0.050 —0.009
e (X,) 0.810%* -0.0111 0.822 0.746 0.043 0.033
2R RE(X) 0.858** 0.060 8 0.796 0.302 0.419 0.075
H3(X,) 0.865%* 0.328 4 0.537 0.056 0.408 0.073
120d FE(X;) 0.878° " 0.442 0 0.434 0.058 0.303 0.073
&R (X,) 0.759%* 0.092 9 0. 650 0.049 0.256 0.345
4 ZERTFETRRARINMERKERNEFENRERY
Tab.4 The determinant coefficients of the growth traits on the weight of
Portunus trituberculatus at the different ages
R G b H&
traits X, X, X
2R RE(X) 0.198 7
80 d FRX,) 0.255 5 0.086 9
K (X;) 0.074 4 0.073 9 0.017 3
E(X,) 0.085 4 0.056 1 0.024 7 0.010 5
2R RE(X) 0.826 7
100 d FRX,) 0.091 7 0.002 8
K (X;) 0.040 2 0.004 0 0.001 6
E(X,) -0.016 6 -0.000 9 -0.000 7 0.000 1
2R RE(X) 0.003 7
190 d HRE(X,) 0.036 8 0.107 8
K (X;) 0.0510 0.2679 0.195 3
E(X,) 0.009 2 0.047 1 0.066 9 0.008 6

2.5 ZEAAEBMEIMEXSH

LI B SRR R A IKE R LY
[tk BEEMEIR RN
80 d [HIH H#2:Y = - 54. 113 + 0. 491X, +

0. 632X, +0. 325X, +0. 451X,

R? =0.921

100d FH H .Y = - 123, 484 + 0. 627X, +

0.928X, +1. 433X, +0. 152X,

R* =0.942

120 d B3 H#.Y = - 158. 329 + 0. 137X, +

1. 401X, +2. 370X, +0. 800X,

R* =0.795

EETES, Y AERERE(g) X, hER R
(mm) ; X, 25 H 9 (mm) ; X; 5K (mm) ; X,

P (mm) ,R* S BHIE REL B SPSS M E
BT EA N, AREEHE R 458 0. 921,
0.942,0.795, IR B RE M A Z &2 5.
B8 IR R 2 R B S A R AR B K o
ZIuEA RE T Z T AR 5, hak 5 1
w1, AESEEEEREE H X R BB E ZE K
(P <0.01), fREIHRBHIKENE6,H%6
H] 0 T [E] 05 R R ik Bk B 2E K F (P <
0.01), LEIHMN, AIHESUEEEZRAE
2 , ULBA T3 77 72 WY LA R 68 T S 24 B T SR B AR

jtl:':'o
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Tab.5 Analysis of variance of multiple regression equation
B >
gt o erciopmenl o R it
variables index stages regression residual total
F 80 d 3 530.001
100 d 4 641.37
SABER 120 d 880. 274
5 variables P 80 d 0
100 d
120 d
=6 RERARYKE
Tab.6 Partial regression coefficient test
28 BH EGil Cil A Gk z31
paramete constant X; X, X5 X,
TREE RS -54.113 0.491 0. 632 0. 325 0.451
80 d IR E 0.784 0. 044 0.079 1 0.075 0.104
B —69.008 11.059 7.99 4.303 4.352
P 0 0 0 0 0
TREE RS —-123.484 0. 627 0.982 1.433 0.152
100 d IR E 1. 486 0. 057 0. 096 0.125 0.086
B —83.099 11.071 10. 185 11.43 1.768
P 0 0 0 0 0.077
TREE RS —-158.239 0.137 1.41 2.37 0.8
120 d IR E 4.505 0.118 0.181 0.284 0.229
B -35.127 1.167 7.788 8.345 3.498
P 0 0.244 0 0 0.000 5

2.6 SHERTETFAREKERNEXES (GHX HEIFRTHLF RAHZAGEE

ﬁ

R, W FR AR AEEAR HREHEX

AFE HRERFZ PR BEBAEEST ot 52 BEFR—30
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il L TEg s o
£5° %o 90 10 1o @0 10 } £° 100 110 120 130 140
o =
2

100H# =Pt P H KR T2 58/m

average full carapace width (
of each family on 100 d of each family on 120 d

E1 80 Higf1100 HR=HRFEERAR

8O

120HIR =P T B4 X RT3 T /mm

average full carapace width

B2 80 Higf1120 HR=HRFEERR

FHE R EEEX TS FHE R EEEX TS

Fig.1 Correlation between average full
carapace width of each family on the
two sampling days(80 d and 100 d)

Fig.2 Correlation between average full
carapace width of each family on the
two sampling days(80 d and 120 d)
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6 3
E
{EE < 130
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\3&' % S 110t s
RE=
wog 100
i
?éa = 90t
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m %JCH 80 1 | L )
& So 100 110 120 130 140
= .
T= 120 =R FESF A THETR/m
= average full carapace width
of each family on 120 d
B3 100 Hig#1120 HR=HKRTFEESRR
T HREEXES
Fig.3 Correlation between average full
carapace width of each family on the
two sampling days(100 d and 120 d)
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3.1 tERERREEXMEFRER

R AR KT L FR A R 2 8 i T3
e D PR 5 R FF) A S JBE R/ , S o D A IR 2 R
BUE BB R, ASCETHE, Brik 5 MR
RIEFRABAE 0.170 ~0.975(P <0.01) Z &,
W Bt R R = AR TR AR KR R
Ko AREEEAREI R E M X R Y2 FBOR, U
SERAME N AR EBKE . HIANAR R i
4 Y SR 155 ) 38 1% A SR R HIAE 0. 906 ~ 0. 975
Z 8], qnxda H SRR T R, R R B S RS ER 4R
Fio A H kb2 H SEARE IR R R YO
0.508,0.699 F1 0. 756, 5 H & pri MR8 e, F
WBAEHERER, HE 3 M H@PERBR/D. &
Rtk T, 2F B R T RARERNE S
e TR R AR REEE K Hig
KR K, 4 0.571 <0.783 <0.794, MFH
SHOEFRYTLUEN, AENER REES
NMER P R E, 25 A 47. 76% , 40. 46% F
28.9% , W EFH B 4 - MERDE TR, ATt
AREHATRRET , TXHE F TN, 5 ¢
HRBERE R, W XHEFE PR ETT F %
#

SRS I, REVESOEBREFRE R
AR FE AR B R B X R PR AR B K F

(P<0.01), HPF2RR5F K. 2FRE5FK,
H 955 B KRB R R BTE S B EER, Mk
RS &R RBAE X R BN FHRTE
SEXHRE R B R Y A BIR B E K,
Zofm A C R BRI AR O IEAE O, HLBR 100 d B fk
F5RE 120 d BH2F 55K E 55 IE M R4),
HEEABIEMR, Hbh2H %100 d i 54HE
HIZFRBIM R R YK, 55 0. 960,
3.2 FEHBR=ERFESHEHRIEER
40!
BREEBFSFIYET N —ME R,
ERRET T E R ST AR B RS T
HEYBEN, ELERSTMETTREIA S
DA KR, U HMMEXESERVEZE
KZTEHFEEMRERETNERE L, B
AHreem Y AR MU gy T AR R MR
M ENLITEN TR, BReZE™ PR T AR
B =R T RS R REN W, 4
XETUHNMERESREFEREARA -, 5T
FEHW,ASGHET 5 MERZBE B EHEXR
¥, HeH RERENEETRENERRER, Hi
BAF HBEHMRARET =R TE N B, EhE
W RIEAR H iR T mE M ER, 2P %X
BEYEEZMEK(0.4719) , 2FMEEN E
EREE, FRMPKAHMAEN B (0.225 3,
0.204 5)BUN, FEFE L LH RiHELWAE,
EXHAE K EEZ M (0.061 4) /b, HA LM
KM R B B AR B AE B Bl o R
RFw L E e E BB B SA(ESME L R =
3d) KTEEFT 0.85( P 85% ) i, FREA Rl 4R A8
BHEEATRO2KRAM, ALK P,3 AR
B H# R” =0.886,3d =0. 851, 7EiR2 fiFHITE
B, ZPFF R EE A E M E SR, 2
Al e A T P R S e R X DS, g — 2B
BRARMT SR RS R EEREZRIM
HEXR, ZIEHBREMERREERLE, fRE
HARBIEBWR BEKF(P <0.01), HE ~E
3 WA, PR R EEBAEE AR, HE A
RARTER—AE KB —ERBRER, EX R
IR B L9 WAL

BE 30k
(1] AN, Emi, 8B 5% PE=ZAKRTE
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Correlation of growth traits of Portunus trituberculatus
at the different ages and its impact on body weight

LIU Lei'”, LI Jian’, GAO Bao-quan’, LIU Ping’, DAI Fang-yu”, PAN Lu-ging'
(1. College of Fisheries, Ocean University of China, Qingdao 266003, China;
2. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract ; In order to find out the main growth traits of Portunus irituberculatus which have influence on body
weight, and define degree of correlation among characters, thirty eight full-sib groups and fifteen half-sib
groups of Portunus trituberculatus were obtained by directional mating techniques. Full carapace width( X, ),
carapace width( X, ) ,carapace length( X, ) ,body height( X, ) ,and body weight (¥) of each family on 80 d,
100 d and 120 d were measured. The phenotype correlation coefficients and the genetic correlation
coefficients were calculated by correlation analysis at the different ages. The first 4 morphometric attributes
(X;-X,) were used as independent variables, and body weight (Y) was used as a dependent variable for
path analysis. Path coefficients, and determination coefficients were calculated in path analysis. The results
showed that the phenotypic correlation of the five traits was between 0. 759 and 0. 972, and the genetic
correlation was between 0. 170 and 0. 975. All five correlation coefficients achieved very significant
difference (P < 0. 01 ) levels. The direct effects by the characters have an order at the three stages,
80d;: X; >X,>X,>X,,100d: X; > X;> X,> X,,120d; X; > X, > X, > X,,among them X, weighted
the most to the body weight on 80 d and 100 d, X, and X, weighted the most to the body weight on 120 d.
Full carapace width which have the largest direct impact on body weight (0.471 9) is the most important
indicators for indirect selection of body weight. Multiple regression equation of (X, ,X,,X,,X,) to body
weight at different developmental stages was obtained as; 80 d ¥ = —54. 113 +0. 491X, +0.632 X, +
0.325 X; +0.451 X,;100 d Y= -123.484 +0.627 X; +0.928 X, +1.433 X, +0.152 X,; 120d Y= -
158.239 +0.137 X, +1.410 X, +2.370 X, +0.800 X,. The high compound correlation index(R” =0.960,
0.971,0.892) indicated that these growth traits had direct influence on body weight. Efficient scheme of
multiple trait selection will be made if we obtain definite quantitative relationship between each two
characters. This study provides theoretical evidence and perfect measure target for breeding of Portunus
trituberculatus.
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