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Morphological differences, individual differences between male and female,
and genetic diversity analysis of reproductive and nonreproductive populations
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Abstract: Morphological differences of Odontobutis potamophilus during reproduction and non-reproduction periods
and the discrimination of male and female were investigated using samples collected in Jiangsu Province by traditional mor-
phological character measurement and truss analysis methods. Results indicated that a distinct seasonal variation occurred
in O. potamophilus. Individuals had larger eye diameter and interorbital width during reproduction period, which might

be related to food resource availability. Individuals in this period also had larger pre-dorsal length and pectoral fin base
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length, likely associated with the increasing capacity of abdominal cavity as a result of gonadal maturity. The sexual di-

morphism index was —0. 013, indicating a significant sexual dimorphism in body size, with males larger than females.

Males had larger caudal peduncle depth and caudal fin length than females, which could be advantageous in competition

for spouses and protection of offspring. Females increased individual fecundity by increasing the capacity of abdominal cav-

ity. Furthermore, 17 haplotypes were derived from 84 individuals of O. potamophilus based on ¢yt b gene analysis. High

haplotype diversity and high nucleotide diversity were detected (A=0.892,7=0.508% ), suggesting that there are abun-

dant mitochondrial DNA polymorphisms in O. potamophilus populations.

Key words: Odontobutis potamophilus; reproduction and non-reproduction period ; morphological difference; indi-

vidual difference between male and female; cyz b; genetic diversity
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Table 1 Information of sample collection of Odontobutis

potamophilus
e FEAR KM/ mm  (KEA/g
EEEN) 46 83.70~124.30  18.5~49.8
JEHIEIAN—R) 40 80.18~113.83  13.5~41.2
I () 40 80.18~117.30  13.5~49.8
HEPE(D) 46 80.40~124.30  17.7~47.6
=8y 86 80.18~124.30  13.5~49.8

i & 1P i AR bR s, AB 38 2 A A br o5 2 B AR bR
ML BE B ) . BC.BD.BF.BG.BK.DH EF,
FG.FJ.FK . GI.KL. ¥l i 2R ] o 5 %0 R ROk
AT I RS 66 B4 0. 01 mm, {5 FH B 2R 7 B i 14
H(g). JEI#  (condition factor, CF) ={& i & (g)/
K (em?) X 100% . M ¥ 5 JE 45 %X (sexual dimor-
phism index, SDI) = CHfE P 1) 44 1 24 8/ e v 17 1
KAFEE ) — 177 HA Sy 1 At e i K, Sy 67 B A
i K o

E1 A ESERNEN RASREATEE(BR
5lB&%Exwk(1])
Fig. 1 Location of the 12 loci used to construct the
truss network on Odontobutis potamophilus (picture cited

from reference [1])
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R2 FAMKRERZRAZIWTERURSULES(Qy)
Table 2 Results of one-way ANOVA and differentiation

coefficient for all traits (Qy,)

ZIEW (R) /AE %5
=1 i i
L WI(N—R) e /HECS ) o

Fi& Hds FfE A

Kt

2558 10.219%% R>N—R 34.009%% $<3 0.026

JOG R 4.849% R<N—R 2.065 $<<% 0.020
K& 0599 R>N—R 0.001 $<? 0.005
K 13.376%x R<<N—R 3.34 $<9 0.107

0.037 R>N—R 3.163 $>7% —0.012
6.253* R>N—R 0.281 $<? 0.060
0.315 R>N—R 2844  $<<0 —0.009

il =
oSt TN & W

16.103%* R>N—R 4.247% %<2  0.092

24.395% R>N—R 832% <4  0.125

M9 3767 R>N—R 4.534% $<2  0.046

M5 0111 R>N—R 10.38%*  $<4  —0.003
R 53

;j‘ 8.202%% R>N—R 1.776 $£<2%  0.100

IR#E  33.598** R>N—R 0.098 << 0.043

MRMEEE  4.427%+ R>N—R 11.725% 2<% 0.02
gl 5.37+ R>N—R 1.366 <<% 0.006
JEEEK  3.830 R>N—R 0405 $>7 0.018
BGERK 0.010 R>N—R 64.088+ 2<% —0.011
EBAiK  7.403* R<N—R 2493 $>7% 0.103

BAE 10.873%% R>N—R 9.304%+ $<9 0.062

REEK 0140 R>N—R 4.794x $£<7% 0.034
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FG 5.000# R>N—R 5.662% $£>7 0.041
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FK  18.19** R<N—R 0.225 <2 0.075
GI 1.399 R>N—R 0.09 $<<8 —0.012
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TR R P<<0. 05;#%3 8 P<<0. 01
Note: * indicates P<C0. 05, ** indicates P<C0. 01
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Table 3 Load values and contribution rates of principal components for measurements of morphometric characters during

reproduction and non-reproduction periods of O. potamophilus

YASYERIN F M4 1PCY)  F M4 2(PC2)  EWMAFIPC3)  EWAT4PCL)  FES 5(PCH)
i 0.755 0.051 0.180 0.265 0.172
JIE i g 0.675 0.120 0.139 —0.028 0.036
(ZSS 0.646 —0.002 0.159 —0.066 0.271
VN 0.612 —0.322 0.068 0.185 0.016
=1 0.499 0.287 —0.074 0.349 0.321
k98 0.071 0.799 —0.094 0.106 —0.170
MR 5 Sk K —0.040 0.717 0.161 —0.110 —0.153
R4 0.129 0.560 —0.090 0.102 0.229
IR 1] i —0.268 0.537 —0.250 —0.389 0.099
BD 0.129 0.003 0.910 0.119 0.157
DH 0.144 —0.072 0.876 0.221 0.253
Jik ff 4 —0.263 0.019 —0.534 0.064 0.408
EF —0.011 0.110 —0.111 —0.902 —0.082
FG 0.168 0.482 0.110 0.768 0.172
FJ —0.269 0.267 —0.422 —0.49 0.073
FK 0.100 0.061 0.102 0.034 0.846
ZSLIRS 0.334 —0.032 0.018 0.093 0.776
AR 0.137 —0.309 0.189 0.045 0.432
FRAFAR 4.514 2.490 1.823 1.404 1.240
J7 2 DUk 2/ % 25.078 13.833 10.129 7.799 6.887
St Ttk A/ % 25.078 38.911 49.040 56.839 63.726

R4 AN IEEEEM S EEEBHANER

Table 4 Discriminant results of O. potamophilus during reproduction and non-reproduction periods
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Fig. 2 Scatter plot of principal components of measurements of morphometric characters of reproduction and

non-reproduction period (a)/sexual distinction (b) in O. potamophilus
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Table 6 Load values and contribution rates of the principal components for measurements of morphometric characters of

sexual distinction of O. potamophilus

TEAS Ak FE W4 1(PC) F MY 2(PC2)  F ML 3(PC3) F W5 4(PCY) F B 5(PC5)
2 e H 0.804 0.269 0.134 0.104 —0.08
SN=1 0.760 —0.121 0.140 —0.097 —0.100
N 0.752 0.140 0.065 0.114 0.059
BC 0.177 0.764 0.220 0.105 —0.007
H 58 0.069 0.689 —0.073 —0.189 —0.428
AB —0.038 0.676 0.022 —0.077 0.202
RETY 0.143 0.638 0.151 0.245 0.250
AR 18] B —0.231 —0.112 0.743 —0.152 0.265
DH 0.238 0.187 0.735 0.106 —0.159
FG 0.295 0.112 0.609 0.190 —0.011
BK 0.013 —0.084 0.130 0.804 —0.034
L3 AN 0.034 0.535 —0.161 0.571 0.016
KL 0.289 0.132 0.438 0.465 0.137
A —0.416 0.178 0.066 —0.190 0.718
g 0.488 0.120 —0.004 0.231 0.629
FRAFAR 3.732 1.963 1.669 1.213 1.058
75 2 BTk A/ %6 24.880 13.085 11.127 8.085 7.055
ST TTHR/ % 24.880 37.965 49.092 57.176 64.232
1or (@ Mean = -1.05 gL (b) Mean= 121 =
Std. Dev. =0.992 Std. Dev. =1.009
= N=46 N=40 .
gk _
— or
ol | | ||
ab
2k ﬁ' T
-4 -2 0 2 4 -4 -2 0 2 4
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Fig.3 Frequency distribution of discriminant score of O. potamophilus during reproduction (a) and

non-reproduction (b) periods
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Table 7 Discriminant results of sexual distinction of O. potamophilus

T 432 H 50 B R %
_— | I o2k 30 1 25/ %6 o g
P T Pl P2
P 35 5 87.5 89.7
) 89.5%
Tk 4 42 91.3 89.4

Oy S — Er BRSO T AR AURMAK DB SRR AR AR BLLE B BE T O I 5 5 = R A I R
Xt AR B A0 A 5 B Y A BEGR EAT fEAY r S e TR R i A Al AR AR SIS IR IR BE T .
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@ ] Mean =-1.35 (b) Mean = 1.17
Std. Dev. =1.162 Std. Dev. =0.834 _—
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Fig. 4 Frequency distribution of discriminant score of sexual distinction of Q. potamophilus (a,reproduction

period; b, non-reproduction period)
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