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FRAE, EPLERNTT RARAEK 2K AHFRK AHFR B Fs . F-—BE¥s . % —
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MHE HREURSERAN AR EN AR ECRRENECRAEKRRERY AZEQN T H
SURMEREND AL, BEMMET, FRASEK KHFE XWF S . F—HTE
MAERENBERABLIMEFAF REER AR ENZ RS, B P UAKA KT EW
HEVHRA, MEREAAERENAEY HHIR DN, ERHERENREZEDR, 2E 5 H
Pt G H A BS BRI RELTARK AR KM FemE -V EdERES
B3 07 AR, IR V3 AR BB KA B B VT &R ol - 3.277.,0..470,0.980,0. 528 Fn 1.942, B %
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1.1 SHwH

S5 6 7 30 5 K 7 B T EAT B PL e
WL F A FERA 4 B8 45 S 1 UF 200 B 2 A (5
W 218 F2) , S0 40 B AR A 4 AR 5 4
Skt 92 0 P A AR 177 R, R R (X))
S (X)) kMK (X, ) 3k 98 (X)L 3% g
R (X)) V85— T 7 (X)) 36— IR H 98 (X,)
WK (X,) B8] EBH (X,) B8 F 1 5 H
(X,0) RPRTR (V) 3t 11 985
1.2 WEHE

FEI W K 2406 W O (A 4 K 4% R Bl TR
0.01 g) FEF R PAAR R IFiE 3. Hol b T
BRCH RO

T 2 AR 1 DO T A 0 B ) g e, 5
o MR TR U BT A LA B L 4 A R
HLAO fr 58 B £ B0 A 15 5 A5 4 B 5 0 1k ) —
T b WO — 20 B R AE B . R
Photoshop iRl ik K L 4 ke Sk K 3k g 2
G5 R RS — B R — T 9, fE
Photoshop /b 3 , il 7 5 4 ] (919 % a, T3
FER L1 em B Z M b,a T b (I H RS

L P A S ) 0 S R B S o R S TR K R 22
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PR MR L 30 28 R 1 A 1 B 5 2 K,
I S 2 R AR O I 5 Sk M PRI IR I
2 op g 8 S T HR R S BRI K Sk R S Sk
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HHEMEE W&, S 1T TR —
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1
1.3 oSHAE

B oy B 5 WA R 4 % 9 7 ¥ Al SPSS
15.0 BRPFHEAT o A2 45 200 4 G a1, A5
B IFR WS HAGHE (G i) J5, 20 B AT
MM TE A VAR 45 35 4 6 M0 5% 2 14 308 4% 3
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2.1 BHRHRESHMHITE
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Tab.1 The apparent parameters of the traits

& #1 index Y X, X,

X3 X4 XS X6 X7 XS X‘) X]U

SE-#4%0 mean
R 2% standard deviation

75 S Z B/ % coefficient of variation

1.824 5.091 6.827 1.375 0.809 0.905 0.695 0.740 3.72

0.445 0.443 0.611 0.138 0.078 0.084 0.071 0.064

24.391 8.695 8.956 10.037 9.700 9.270 10.251 8.694 8.41

7.107 5.655

0.313 0.695 0.761

9.776 13.460
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2.2 MREMEXRE e K- (P <0.01) , 86 F58H 588 T

HRAOMSESHR AR EZ MR 58EZ R Z (P <0.01), e 5
KREBIN TR 2, BRES FLNBESHO T SRR A ry, >, >, =1, > 1
H Ah , HA 2SI 25 PR AR S A BT 1 1) 3R B AE G 34 12 > 1y > s > T > Ty >0

®2 HERANEESHEREEREANREBXRY

Tab.2 The phenotype correlation coefficient among the traits of E. carinicauda

PEAR trait Y X, X, X, X, X, X, X, X X, X,

Y 1.000  0.971* 0.955" 0.955" 0.922* 0.912™ 0.748™ 0.969™ 0.947* 0.076 -0.024
X, 1. 000 0.975™ 0.951™ 0.871™ 0.869™ 0.773" 0.948™ 0.990 " 0.078 —-0.006
X, 1.000 0.941™ 0.875™ 0.863™ 0.751" 0.936™  0.960 ™ 0.088 0.041
X, 1.000 0.904™ 0.886™ 0.709"" 0.929" 0.899 ™ 0. 080 0. 002
X, 1.000 0.899™ 0.641" 0.899™ 0.829" 0.083 -0.019
X; 1.000 0.678™ 0.893™  0.834" 0. 055 0. 004
Xe 1. 000 0.751™  0.777™ 0. 062 0. 062
X; 1. 000 0.927 0. 049 -0.024
X 1. 000 0.074 -0.007
X, 1.000 0.199 ™
X0 1.000

T % RORERWMBE(P<0.01), « RIRERBE(P<0.05), FLM,
Notes; #x indicates very significant difference(P <0.01) , % indicates significant difference( P <0.05) ,the same as the following.
2.3 BESERMEREZLWHERZRDH RABLEARA 5 0K BT B A ARG H 47588 A /N
3 WK TH R IR TE S MR K BT A Y ﬁml_xi XA 5 3t 1 B4 A T, R AR 40 o il ik
AR A E, Frp ARG Sk g R SE Sk i PR v AR — AR R A B B 1 ) 2 S ] o 2% T S RO 1 o
3 0 A o A e AR R B (AR D) ik Bk A T 5 4 T 2 R T B AE T
BFHKF(P<0.01) o PRI IR BT & /Y B £ A4E 1

®3 BEATEESHERMNEREXWHAERSH

Tab.3 Path analysis of the effects of morphometric traits on body weight of E. carinicauda

PR I"EE X, BB [5] 422 52 i indirect effect
trait correlation coefficient direct effect 3 X, X, X; X,
X, 0.971 ™ 0.468 ** 0.504 0.151 0.087 0.266
X, 0.922" 0.173 0.751 0. 408 0.090 0.253
X5 0.912" 0.100 ** 0.814 0.407 0.156 0.251
X, 0.969 ™ 0.281" 0.689 0.444 0.156 0.089
2.4 BRESERMERENRERESN FBCZA R R R SR B R 4

XA R BE R 4 DB SERE DEEHRMERERZECHN 0.976,
a9 P e ] o A B ) T R IR 40 X AR Ba ST o B B
5E 52 ENRE
IR TICASTEIRIR S LM T 58 Sk T ﬂl%ﬁ Tab.4 The determinant coefficients of morphometric
R R R S5 Y R E R R, W Ak BT A
H X 4 A 2SRRI X A i ) I ) e

traits to body weight of E. carinicauda

AR trait X, X, X5 X,
ERE. MR A T LUE W, 6 R e & B0 X, 0.219 0014 0,081 0. 229
B R AR R e R R e K, TS — IR T TR X, 0.030 0.031 0.086
P TR S B /DN s TE R Rl e R B0 IR K 55— X; 0.010 0. 050
JE T g A T e A AR R e R R R K . AR R X; 0.079

TOAF T PR A P e s 28 JEORI AR T 7 4L [ e i
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2.5 BLEPESHKERESTERFTEEL

MR Z A [T 73 M i 25 5 (325 ), S Bk A 1]
I RBOR B2 12 Sk I S B — IR R
R BE] L BCH el T A BCH 3t 6 B
PR, PR BRI Sk i FR B L Sk i Y g B B — BT

G, . ZICRIH TR Y = - 3.277 +0. 47X, +
0.98X, +0.528X, +1.942X, . £ 70 7% &4
A T U 22 00 S 2 M R B & SR R B D OE R
RE B EKFE(P<0.01)(%6),

£S5 RORRHKE
Tab.5 Coefficient test of partial regression
AGVER A
{11 537 it ¥ ¥, ¥, ¥,
analysis of partial regression constant
i 151 U5 25 %% partial regression coefficient -3.277 0.470 0.980 0.528 1.942
t{H t-value —-53.504 12.493 5.673 3.325 6.543

I #F % significance 0. 000

0.000 0.000 0.001 0.000

K6 ZLEPFTEMAEZSN
Tab.6 ANOVA analysis of multiple regression equation

8 HR ISRl EREED: s iy FAH 5
index sum of squares df mean square F-value significance
[a] )7 regression 34.010 4 8.500 1780. 646 0.000
5% % residual 0.821 172 0.005
it total 34.834 176
3 it AR M AR R AR N A AR AR AR

FHOG R BOZ A AR T AH B R LEA
BT W L O & FE A At AR R Y A B G
F ol R R AR (8] A G R BOAS R IE 1 Rk
PR B] 9 255 56 & 1T 38 A2 43 A AS A RE IE ) % R
AR i [ 1) LS OG 2 , TT EL A R V) A 56 ) 3 B
TR PRI ) 4 52 i, L 2 4 P S B o T AR ol
KR ARSI bR AR A K 3k B KR
JE A 5 A T A ) 3R R O R By I R 0. 955
0.955 F1 0. 947 , FLAH G B K F 3k g HH 98 5 1A o
YR AR OC R B (0.922) (HIE AR 4r Hr 4 R &
W, R R A Sk M R S ) R T 1Y
IR AUENTE NP LI ONEE:S AT BrNed
TR FEKT . AN ERER K 2K S K
Sk M B gE Sk M H s BB R R R T
TR AL 8 AT A MR 5 M i 1 3R AU OC RBGK
BB & K T 3E AR A B R AR 4 SIB S
AR Sk M B 58 L Sk M PR g R A — T ) R
R A W Bl T DL PR (R
FAUAA AT AN BRI 28 4% 78 1 W AR AE S 114 52 i)
KN T R 38 A% 43 BT BT LA IR 3 45 1 PR 6] 4% J5 2
SONERES AR N e B A R N = )
FEREK,

9 BRI R /N AR R BB A P e R B A
F8 A ORI A A [ T 722 A, A 2R 3 0 B 722 S Y
AREE A AR AR RO R R B
JE PRI 22 | 0 A 25 2R B n] 5 L (B GE T A
A A RER M E A —BEL T, ML A&
HW SR I AN G R BOR B W F K A R
AR, R RBA BEHME " . AW
”@ﬂ%%%@ﬁ%ﬁﬁﬁ%%éﬁ&%@ﬁ\
— HE Y AR A R H e T A R
E%6A% SRR PR B AR K i FROSE Sk Mg
o S — IR 58 4 IR SRR S T O A
VSIS g
15 F T4 A (9 B Al b, BEAT I8 42 R B0y
BRI E R BN AT, A AR R 5045
78 X A 11 B R S AR R0 R I ] R
FEMBMTA(ERHE R = Xd) RFH%T
0.85(HI 85% ) I, A" WY 2 i < A i 114 28 1 7%
BB AR, A RIH R 4 4
TS PIR AR 5 At A S Bk R B 0976, i it
ATRUA A, PR Sk e FR Sk ) R R B — T
VR A e R BURE 1 B EOE SR
AR, 4% FIH 90 2 3 H i
W IR A e B AR IR SR B s BT TR 4k
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RN AR 5T S 1) 52 2800 WF Y, G AR 0 BT Y 4 SR
R KM LM SE R MK 7S
X R JOT i 1) 422 52 e 38 3] 3 B b 2 KO, R
S R AR E IR SR, XS5 AK
B RAATE R R 22 5%, TERNAET Lk ik
TE AR A PR X A B 1) L R A0 T S B
T MAEA 256 vp AR AR Sy 52 ey MR 5 7Y i o
TEBPER (CHEAERY 0.468) 13 IR &, 75 4h, 3k
ity RO A ST S ) L 4 B e A A A 25 S, D R T
REAZ P T A 2 1R 1 8 285 R IR A7 78 48K 22
S, B, A S b SR S Y R K
5.09 cm, IR ETE N 1.82 g, Sk Jig F AL 4 fK
K9 27.01% , it &4 43 50k 3.65 cm 2. 20
g 139, 19% , BT 1F A2 3k S i ) i T2 285 2 5 A
KBTI R F6h, S5 s i
F) 26 S A RE e R 22—, A IF 5 i 56 56 3l
TR IR T 2 N KM & i, % 02 AT EF (PT)
TG . BHETE A USRS A A § K 304
IR 3 A B AR LR e A R
F R A BT e R e R
WHAELEMPY RS, AR EXY, H AR
(Macrobrachium nipponens ) A~ [a) B R 1 1) T &5
BRAFAE— 5 22 T AH 1 R 3k B A AKE " AR T
i PR A5 R VIR AR | 22 5 R e
JE A Fy Tk — 2B 05T

B PR Y A A T8 Bl R G LA R S A
DLELH AR KA AR 2K . AR A A
FE U A 32 R R i R Ok s [) 4R 0
AR5 Z, OB S RAE y B A8 6 X 6P
AR B (8] A S MR O 35, PRI DG BE P AR OR DF
M F0 I I AR R O T AT RY, 3X 7R L AN B X
B0 @ B Xf MR ( Fenneropenaeus
chinensis )" % W H #F ( Exopalaemon
modestus) " WF 35 T 369 1 ( Strongylocentrotus
internedius ) ' K FL o U K H A N
( Amusium  pleuronectes )™ | W4 ( Cyclina
sinensis) ™' W4 ( Meretrix meretrix) '™ | Ty [G Bk
£} W ( Pinctada martensi )" | % H B
( Saxidomus purpurata )7 A F M fL DL
( Chlamys nobilis )™ . Ju FL #f1 ( Haliotis
diversicolor )'®'  J& Kk ¥ fu
crocea) ™ AE (R BETE AR ARAS TUESE . B, £E
TR IR EF o A, A Sk g HY 5 Sk g
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Path analysis of effects of morphometric attributes on
body weight of Exopalaemon carinicauda

ZHANG Chengsong, LI Fuhua, XIANG Jianhai”
(Key Laboratory of Experimental Marine Biology ,Institute of Oceanology ,Chinese Academy of Sciences ,Qingdao 266071 ,China)

Abstract. In order to ascertain the optimal and measurable indices used in artificial breeding of
Exopalaemon carinicauda , the effects of morphometric attributes on body weight of E. carinicauda were
analyzed by path analysis. Besides body weight,ten morphometric attributes,including the body length, total
length, carapace length, carapace width, carapace height, first abdominal segment height, first abdominal
segment width, abdomen length, number of upper frontal eminence spin and number of lower frontal
eminence spin were recorded for 177 four-month-old E. carinicauda. The correlation coefficients among all
attributes were calculated,and the path coefficients and determination coefficients were calculated by taking
the body weight as a dependent variable,and the other ten morphometric attributes as independent variables
in path analysis. The data indicated that the path coefficients of four morphometric attributes ( body length,
carapace width,carapace height, first abdominal segment width ) to body weight reached significant difference
(P <0.01)level. Among above four significant factors for body weight, body length showed the greatest
effect on body weight with the direct effect efficiency of 0.468 * . The direct effects of total length, carapace
length, first abdominal segment height,abdomen length, number of upper frontal eminence spin and number
of lower frontal eminence spin on body weight were quite low , therefore,they were regarded as insignificant
factors influencing the body weight. The stepwise regression analysis established a multiple regression
equation on the effects of body length, carapace width, carapace height, first abdominal segment width on
body weight with partial regression coefficients of - 3.277,0.470,0.980,0. 528 and 1. 942 separately.
Judging from the high multiple-correlation coefficient (R* = 0. 976 ), the main attributes ( body length,
carapace width, carapace height, first abdominal segment width ) determining the body weight have been
selected.

Key words: Exopalaemon carinicauda; morphometric attributes; correlation analysis; path analysis
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