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Tab.1 Phenotypic parameter value of morphometric traits in M. nipponense

ESS ZSN PN LN Sk 9E Sk e [ESIS B2 2R ABTR
Total length/ Body length/  Carapace length/ Carapace width/ Carapace height/ Abdomen length/ 2nd uromere 2nd uromere Body mass/

%% mm mm mm mm mm mm width/mm height/mm g
rait
WEME  MEE MEME MERE MEME MEME MEME ARME MERE MEME MEME HEME MEME RME MEME RRME OMEME RREME
Female Male Female Male Female Male Female Male Female Male Female Male Female Male Female Male Female Male
l\i/iﬁ 40.59 47.46 32.52 38.71 9.38 11.97  6.08 7.33 7.01 8.45 23.14 26.74 5.04 5.52 6.16 6.79 0.77 1.41
ﬁ‘;%;: 5.60 8.18 4.42 6.21 1.6l 2.31 .11 1.78 1.23 2.12 3.15 411 0.77 1.14 0.91 1.56 0.35 0.71
AR Z
)L(‘T\;/?o}bﬁ 13.80 17.24 13.59 16.04 17.16 19.30 18.26 24.28 17.55 25.09 13.61 15.37 15.28 20.65 14.77 22.97 45.45 50.35
x2 BABEHESMKEIRIEX RE( X AL LA MR, DU A 44F)
Tab.2 The phenotype correlation coefficient among the morphometric traits in M. nipponense
(female prawn, above diagonal; male prawn, below diagonal )
e ExS i SRR SKMWTE KPR BRI 2T B2 MR (RSHE
RN
Trait Total Body Carapace  Carapace  Carapace ~ Abdomen 2nd uromere 2nd uromere  Body
e length length length width height length width height mass
4 Total length 1 0.930"* 0.874"* 0.892** 0.888"" 0.857"" 0.826"" 0.846"* 0.938""
{A&%:  Body length 0.982"* 1 0.856"* 0.856"* 0.850"" 0.965"" 0.795** 0.808"* 0.932*"
SR i 0.930"* 0.942** 1 0.798** 0.787"* 0.689" " 0.739** 0.739"* 0.898*"
Carapace length
3 o
%H@Eﬁm 0.958** 0.949"* 0.901"" 1 0.939** 0.792*" 0.860 " " 0.852"* 0.895""
Carapace width
%H@Eﬁﬁ. 0.957** 0.946** 0.906"* 0.973" " 1 0.790 " * 0.865" " 0.861"* 0.839""
Carapace height
a1 e
AR 0.961** 0.982"" 0.863"* 0.928"" 0.921*" 1 0.737** 0.755** 0.848" "
Abdomen length
2 —He
& Jﬁwﬂ 0.922** 0.904** 0.850"" 0.941"* 0.940"* 0.888"" 1 0.871"* 0.831*"
2nd uromere width
E2HENE . .
- HETJI_J. 0.963** 0.939"* 0.887"" 0.964"" 0.963"* 0.922"" 0.943* 1 0.834""
2nd uromere height
NG 0.957** 0.946** 0.919"* 0.937"* 0.951"* 0.914*" 0.906 " * 0.932** 1
Body mass

T " FoR M3 (P <0.05) 3 " R ARG .35 (P <0.01)

Notes: * donates significant correlation (P <0.05); " * donates extremely significant correlation (P <0.01)
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#3 HABHEFERSERINIEREN N
Tab.3 Effects of main morphometric trait on body mass of M. nipponense
[E] 42252 Indirect effect(ry x P;)

. MRRERry N
Hetk omelation LETERLP, . SME K K kK
. Correlation . £k . ~
Trait coefficient Direct effect > Total leneth Carapace Body Abdomen  Carapace
R ot feng height length length width
ek 0.938" " 0.196 * * 0.742 - 0.107 0.945 -0.431 0.121
Total length
St '% 0.889 " " 0.120* 0.769 0.174 - 0. 864 -0.397 0.128
Carapace height
Wt MK 0.932"* 1.016 % -0.085 0.182 0.102 - -0.485 0.116
Female Body length
g
Bk 0.848" " -0.503** 1.351 0.168 0.095 0.980 - 0.108
Abdomen length
3 e
%H@Eﬁm 0.895" " 0.136* 0.759 0.175 0.112 0.870 -0.398 -
Carapace width
& 0.957"" 0.559**  0.397 - 0.397 - - -
T Total length
Male 3 o
KM 0.951** 0.415°*  0.535 0.535 - - - -

Carapace height
TE AR B R " FORAIRIE R (P <0.05) 5 ™ " FIRMIRMEAR 235 (P <0.01)

Notes : Only retention of significant trait; ** donates extremely significant correlation (P <0.01)

* donates significant correlation (P <0.05) ;

2.4 BHEERMEREHRERES N
H AR SR IE 25 DR R It e 9 Dl e 88 A
A R LA TR A TR U AR S

HR G S T e 9 AR o A B 0 5l R 3. 8%
1.4% 103.2% \25.3% Fl 1. 8% , Hrf fA K fig e
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(FEFIH 0. 930, I H S ARG B R OBEAR POREXT D R BE 43 50 31.3% (17, 2% , Jh 4
85 RWIABSEI 1e iOTE SHEROR A BT P B B R T 3k i Y iy, It ) e s R Bk 3
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44.5%

F4 HABHEERSHERIERERRE RE

Tab.4 Determinant coefficients of main morphometric traits on body mass of M. nipponense

. ESIS Mg H LSS R kM R 5
PEAR Trait
Total length Carapace height Body length Abdomen length Carapace width
4K Total length 0.038 0.042 0.371 -0.169 0.048
! Sk Carapace height - 0.014 0.207 -0.095 0.031
HEtk kK Body length - - 1.032 ~0.986 0.237
Female 3K Abdomen length - - - 0.253 -0.108
kMg 5 Carapace width - - - - 0.018
e 4K Total length 0.313 0.445 - - -
Male Sk g F & Carapace height - 0.172 - - -

RN N TE A OTEIN

Notes: Only retention of significant trait

2.5 ZREPFENETL AT S PR R Jo 119 38 A 28 25002 8 31 4 5
WRYEZ IO AR R B nl 0, IO B BB KR, fon] RUXHAR B 3R AT [ml R Al o, A
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(V) B Z In e H 5 72
Y, = —1.554 + 0.012X, +0. 034X, +0. 08X,
-0.056 X, + 0. 043X,
Y, = =2.061 +0. 048X, +0. 139X,

ESMEIVER /IR PSR I R T VR EA
o e F YR, e Bl Nk s k6 Fk T i,
[ U5 5C R IR FIMR 2 5 K- (P <0.01) , e HE T [1]
A7 R AR 5 Z K a3 ) 0 0.933 F110. 930, Jir
A Bl [ 5 2R R4 i E K F (P <0..01) o £ 0]
VAF , £ 1 5 92 PRV (8 22 S AN 3%, 1T
FEn] B FSebrA =

x5 HABHEEHSHERHEEERHIGE

Tab.5 Coefficients test of partial regression of main morphometric traits in M. nipponense

R ESN 3k My LSS JEFR Mg H 5
Constant ~ Total length Carapace height Body length  Abdomen length  Carapace width
ILICVEES
Partial regression -1.554 0.012 0.034 0.080 -0.056 0.043
HEE coefficients
Fomale UMt value ~29.710  3.083 2.088 9.318 ~6.497 2.322
i1 Significant 0.000 0.002 0.038 0. 000 0.000 0.021
[LICVEES S
‘ Partial regression -2.061 0.048 0.139 - - -
tﬁf‘fli coefficients
Male UMt value ~11.244  5.005 3.715 - - -
W E 1 Significant 0.000 0.000 0.000 - - -

ERE I R TE RN

Notes: Only retention of significant trait

®6 HABMTEMRSHERSHS
FREREEXSN
Tab.6 The multiple correlation coefficients between
main morphometric traits and body

mass in M. nipponense

MR HXRE SRR RIEMRARE Rk

Gender R R? Adjusted R? SD
Wit 0.966 0.933 0.931 0.0917 6
Female
Mt 0.965 0.930 0.928 0.1899 0
Male

3 9fie

TEAK = B nist Al 7 Fh ep, R B SR G 28
SRR NN TR T ERES SR, — M

RS S AR BEBOR , T A 2 PR 114 08 495 1 ) o
K HR AR T A AR Sk g FE R
SFRIE VR AL S FEE , 5 BUMERE 9 1A~ 1
AR 922 57 R U 3 T A R R SRR
LR 5T o 0 A 2 U 25 IR 0 722 S R 2
WERT MM, 3 5 E AR G i T
PRI T — (MR BT, AR B W i
TE IR R PH IS 5 A A A 19 1A o
FEJE X 225 R T HAL PR AR A 45 R — 2. fESE P
AR FRBE T HORE H AR TR R B AR O 2 R A
W R JF 6 M 3 N BEA T 22 4 B AT R B, — K
AEEANTORT IR o — R B A
Fh, A R S 2Ua U R L 4Lt T el i
b, VIR TAE . H Al WL, HAR IR 25

®7T HEBNEERSUERSHEERELHAXRZNATESTE

Tab.7 ANOVA analysis of regression of main morphometric traits and body mass in M. nipponense

ACFJ7 A i ¥J5 Fi B
Sum of squares Df Mean square F-value Significance
) [8]J9 Regression 22.695 5 4.539 539.073 0.000
HERE 5% 7% Residual 1.633 195 0.008
Female
ST Total 24.328 199
0 9 Regression 32.230 2 16.115 446.874 0. 000
ﬁi&% %22 Residual 2.416 67 0.036
ST Total 34.646 69
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Path analysis of the effects of morphological attributes on body mass in
Macrobrachium nipponense

FENG Jianbin'*, MA Keyi', LI Jiale'’
(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai
201306, China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai 201306, China)

Abstract; Path analysis was performed on eight morphometric attributes to determine for body mass of
Macrobrachium nipponense, which were closed cultured for five years in ponds. The direct and indirect effects
of eight attributes included total length, body length, carapace length, carapace width, carapace height,
abdomen length, second uromere width and height. Results showed that body mass still had the greatest
selection potential. And body mass was significantly correlated with the traits of total length, body length,
abdomen length, carapace height and carapace width in female, and with traits of the total length and
carapace height in male. Furthermore, body length and total length had substantial direct effects on body mass
in female and male respectively. The regression equations were established between the selected traits to body
mass for the male and female and the regression coefficient of equations reached the extreme significant level.
The multiple correlation coefficients of the five attributes in female prawn and two attributes in male prawn to
body mass reached 0. 933 and 0. 930 respectively, which indicated that the selected traits were the main
variable index of body mass. Results suggest that body length in female and total length in male are primary
selection criteria for improving body mass in M. nipponense.

Key words: Macrobrachium nipponense; morphometric attributes; body mass; path analysis; correlation

analysis; regression equations
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