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Comparison of Morphological Traits between Hybrid Puffer ( Fugu flavidus @ x Fugu rubripes 5 ) and Fugu rubripes
ZHANG Yu-bo,JING Di, WANG Sheng-nan et al
116023)

Abstract Four methods ( One-way ANOVA , principal component analysis, discriminant analysis and coefficient analysis of difference ) were
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used to compare and analyze the morphological traits of Fugu rubripes and hybrid puffer( Fugu flavidus @ X Fugu rubripes & ).The single-fac-
tor analysis of variance showed that F.rubripes and hybrid puffer( F.flavidus @ X F.rubripes & ) had extremely significant differences in the
head length,snout length,body length,body width,caudal peduncle length and caudal peduncle height ( P<0.01).Head length / snout length,
body length / body width and head length / body width showed extremely significant differences between F.rubripes and hybrid puffer( F.flavi-
dus @ X F.rubripes &) (P<0.01).Caudal peduncle length / caudal peduncle height,body length / head length and body length / caudal pe-
duncle length showed significant differences between F.rubripes and hybrid puffer( F.flavidus @ X F.rubripes &) (P<0.05). Body width/cau-
dal peduncle height showed no significant difference between F.rubripes and hybrid puffer( F.flavidus @ X F.rubripes & ).Three principal com-
ponents were obtained by principal component analysis, their contribution rates were 39.124% ,25.135% and 16.231% respectively, and the cu-
mulative contribution rate was 80.491%.The discriminant analysis obtained the discriminant formulae of F.rubripes and hybrid puffer( F.flavidus
Q X F.rubripes &) by calculation, the accuracy of which was 98.2% and 96.4% , respectively. The results of difference coefficient analysis
showed that there was no differentiation between the hybrid puffer ( F.flavidus @ X F.rubripes & ) and F.rubripes.
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Table 2 The comparison of morphological traits between F.rubripes and hybrid puffer ( F.flavidus ? X F.rubripes &)
S VRS (LSS WIE SiS Pt S K
FETVN Head Snout Body Body Caudal Caudal PR
. . Head length /
Population length length length width peduncle peduncle { lencth
cm cm cm cm length // cm height // cm snout lengt
Zazfili Hybrid puffer 4.760+0.474 1.610+0.172 15.640+1.539 5.030+0.511 3.160+0.456 1.490+0.153 2.964+0.251
(F. flavidus @ X F. rubripes &)
LT 8 7R J5 il F.rubripes 5.860+0.475 2.460+0.274 19.790+1.253 5.610+0.598 3.770+0.287 1.670+0.125 2.399+0.258
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ke K/ AR PP Ny T R/ R RS/ A=
JiEZVN P/ 15 Caudal peduncle UNSRES I/ IR Body length / Body length
Ponulati Body length / leneth/ caudal Body length / Head length / dal dal
opulation body width ength/ cau head length body width cau / cau
v peduncle height gl Y peduncle length peduncle height
Zzztili Hybrid puffer 3.118+0.161 2.132+0.275 3.290+0.141 0.949+0.054 4.999+0.542 3.386+0.269
(F. flavidus @ X F. rubripes &)
LTHE 7R J5 il F.rubripes 3.550+0.253 2.272+0.180 3.386+0.167 1.051+0.085 5.265+0.386 3.364+0.210
P 0.000 0.034 0.025 0.000 0.046 0.750
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Table 3 The results of principal component analysis
BIAFFHE(E Initial eigenvalue
FAE BIHRHEH

FiHkZ Contribution rate

DUk R TTikE

/4 % .
giﬁ Bt {ﬁ Cuqlul— Bt & . Cumula.tlve
omponent Eigen- ative Contri-  contri-
Total . Total . .
value  eigenv- bution  bution
% alue // % rate /% rate // %
1 2739 39.124  39.124 2739  39.124  39.124
2 1.759  25.135  64.260 1.759  25.135  64.260
3 1.136  16.231 80.491 1.136  16.231  80.491
4 0.932  13.314  93.805
5 0.426 6.090  99.894
6 0.007 0.094  99.988
7 0.001 0.012 100
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Table 4 Eigenvectors and contribution rates of the three principal

components of river puffer

EHY 2 EWY 3
Principal Principal
component 2 component 3

b B
PEAR Principal

Traits
component 1

PRUES -0.454 -0.020 0.157
Head length / snout length

R/ 1 5E 0.581 -0.092 0.027
Body length/body width

FEAR A 0.260 0.636 0.243
Caudal peduncle length/

caudal peduncle height

(S PSS 0.218 0.225 -0.800
Body length/head length

SR/ HRTE 0.489 -0.220 0.466
Head length/ body width

A4/ AR Body length/ -0.011 -0.664 -0.137
caudal peduncle length

155/ FEARE Body length/ -0.318 0.221 0.198
caudal peduncle height

£ T3 ik Contrib- 39.124 25.135 16.231
ution rates of the three

principal components // %

i 5iEk% Cumulative 39.124 64.260 80.491

contribution rate // %
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Fig.1 Three-dimensional scatter plot of three principal compo-
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Table 5 Predictive classification and discrimination accuracy of the discriminant function of 6 traits to samples
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Table 6 Predictive classification and discrimination accuracy of the discriminant function of 7 trait ratios to samples

FI 945 5 Discrimination results
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| Total nu- AR ST {58 4 il Discrimination Lo
[tem Species ber // 2 Hybrid =LERANA = /% discrimination
mber puffer F.rubripes accuracy // % rate // %
JEHARESAIE Original validation ZeARfili 30 30 0 100 96.4
LR AR Tyt 26 2 24 923
2Z X GHF Cross-validation T A il 30 29 1 96.7 94.6
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Table 7 The average values,standard deviation and coefficient of difference of the traits ratio of hybrid puffer ( F.flavidus ? x F.rubripes &) and
F.rubripes
Sk vk Ik It i TR
, Caudal Caudal Sk K/
JiE/N Head Snout Body Body
. . peduncle peduncle Head length /
Population length length length width .
length height snout length
cm cm cm
cm cm
Zuzztiti Hybrid puffer 4.760+0.474 1.610+0.172 15.640+1.539 5.030+0.511 3.160+0.456 1.490+0.153 2.964+0.251
LIE SR JTtli F.rubripes 5.860+0.475 2.460+0.274 19.790+1.253 5.610+0.598 3.770+0.287 1.670+0.125 2.399+0.258
ERRM -1.161 -1.907 -1.488 -0.526 -0.820 -0.636 1.111
Coefficient of difference
= 1 B A < B K e s e
A Caudal peduncle Body length / Body length
. Body length / Body length / Head length /
Population body width length/ caudal head lenath body width caudal / caudal
ocy Wi peduncle height ead teng ody Wi peduncle length peduncle height
Zuzztiti Hybrid puffer 3.118+0.161 2.132+0.275 3.290+0.141 0.949+0.054 4.999+0.542 3.386+0.269
L1875 J5 i F.rubripes 3.550+0.253 2.272+0.180 3.386+0.167 1.051+0.085 5.265+0.386 3.364+0.210
225 28U Coefficient of difference -1.044 -0.308 -0.313 -0.731 -0.286 0.044
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