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Fig. 1 Sampling sites of fishes in Cao’s River (¢ represents
sampling sites)
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Tab.1 The primers used for PCR and sequencing

5|44 FxPrimers 5% % %|Primer sequence (5'—3')

5| 913 FH ()4 Fh Species of primers used i Usage

CytbF2L14724 GACTTGAAAAACCACCGTTG
CytbR2H15915 CTCCGATCTCCGGATTACAAGAC
H. maculatus F CCCACAACTAGAGCCACC
H. maculatus R TTTAACCTCCGATCTTCG
H. maculatus F2 CGCCTTCCACTTCCTGCTC
S. macrops F2 CACCCATATTTCTCGTATAAAGACC
P. parva F2 CCCGCCAACCCAATAGTCAC

S. argentatus F2
S. nigripinnis F2
X. davidi F2
A. macropterus F1
A. macropterus R1
C. sinensis F2
C. sinensis R2
AFbL
AFbR
O. potamophila F2
R. giurinus F1
R. giurinus R1
R. giurinus R2
M. aculeatus F1
M. aculeatus R1
C. lucidus R1
A. parallens F1
A. parallens R1

CCCATACTTCTCCTATAAAGACCTTC
CACCCATACTTCTCGTATAAAGACC
TTAAACTCCGACGCAGACAA
ACTGAGACCAATGATTTGAAGAACC
CGATCTTCGGGTTACAAGACC
TGGCAAGCCTACGAAAAACAC
ATTTAGAATACTGGCTTTGGGAG

ACCGAGACCAATGACTTGAARAACCACCGTTG

CTTTGGGAGTTAGGGGTGGGAG
TCGCATTCCACTTCCTCCTACC
CCGCCGGTTTACAAGGC
GGATTCTAACCAGGACTAATGGC
GCAGTAGGGAGGGGTTTAACC
AACCAGAACCAATGGCTTGA
TAGCCTTCGACATTCGACTTAC
GGCAGGAGGAAGTGGAAAGC
ACTGAGACCAATGATTTGAAGAACC
CGATCTTCGGGTTACAAGACC
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PN PCRY™ 18 Kl
HrAETE ] PCRY™ 3 Kl /7
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i 5@ 51 PCRY™# K ¥
i 5@ 514 PCRY™$ Kl /7
T [P0 3k A

R LA PCRY™ 1

R LA PCRY™ 1

R ALV A
ik PCRY™#4 K ¥
il ik PCRY™ 3 KUl /7

TSk A3 £ A
MG PCRY™ 3 Ll 5
RN E A PCRY™# KI5
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— S5 AT e 5 A Fh & M A f S R N R A AR E K
FI G it 51 7 1) AR 358 ol 3B e g7 AR ) d8 A% AR S T
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W Z FEE KSR, AR T LA T R,
BT 200 0 R AR 3 R £ 2R AE B U I B 0 RN R 1Y)
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B, 33 ) BRI AR ) 2 R Cyt bk IR L3 7Y
2 FEPE TR BORIAZ 7 IR 2 A PR F8 B8 K Tl A B A4
(K 3). WK, o B HiH vl 683 80T K8 2%
BEUR B SRR AR A A T A A, I A
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Tab. 3 The genetic diversities based on Cyt b gene among the fishes from different sections of Cao’e River, and between the fishes from

Cao’e River and from the large rivers in East China

KAV Bt Sampling section

F M Types . R N WIkiT Cao’e River  KAYJA[iLarge rivers
1 H Estuary Middle and lower reaches i Upstream
BT 2 PR MR UK P ;
ﬁ'aplotype difersity 0.847+0.198 0.726+0.189" 0.567+0.284" 0.765+0.188 0.865+0.137
% A s AP =T P .
BAIRERET ) 0)9520.00103 0.00280+0.00169 0.00319+0.00424  0.00255+0.00137 0.00798+0.00599"

Nucleotide diversity

T AN E A [0 2 R K B2 22 R as b RERIR(P<0.05); TIH

Note: The significant different genetic diversity indices were labeled with different letters (P<0.05); the same applies below

F4 ETCyt b ARFIITERMARR, FEMZMHRBNERLEXBESHMERIE

Tab. 4 The difference of genetic diversity based on Cyt b gene in fishes from Cao’e River with different types of food habit, environmental

tolerance
ST M Feeding habits 851 52 P Tolerance
Ipes W tkPredacity  Z4frPEOmnivory UK Sensitivity 25T 52 B Top tolerance iy 5 Tolerance
REMZEIERREOKE 0.637+0.283 0.697+0.201 0.643+0.154" 0.838+0.0559" 0.765+0.143"
Haplotype diversity

MHERZREETRBUKFE  0.00390+0.00417  0.00202+0.00104
Nucleotide diversity

0.00221+0.00135

0.00530+0.00546 0.00323+0.00311
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EVALUATION OF GENERAL GENETIC DIVERSITY OF FISHES FROM
MIDDLE AND SMALL RIVERS ON THE EAST CHINA——
TAKING CAO’E RIVER AS AN EXAMPLE

REN Gang', XUAN Xin-Ling', XIE Ya-Ting', LI Bi-Ying', CHEN Min’, CAI Ya-Jun’ and SHEN Wen-Ying'

(1. College of Life Science, Shaoxing University, Shaoxing 312000, China; 2. Enforcement of
Water and Fishery Administration of Shaoxing, Shaoxing 312000, China)

Abstract: The genetic diversity of fish is seriously inferred from human disturbance factors such as water pollution and
habitat destruction. Recent studies on the genetic diversity of fishes in small and medium-sized rivers in eastern China
have focused on simple species, but there has been less comprehensive evaluation of fish genetic diversity and its
causes. In this study, Cao’e River was selected as the representation of middle and small rivers in East China to evalua-
te the general genetic diversities of its fishes using mitochondrial cytochrome b gene (Cyt b). The results showed that
the haplotype diversity indices of Cyt b from the 21 species and 26 population were ranged from 0.074 to 0.987, and
their nucleotide diversity indices were ranged from 0.00019 to 0.00520. The genetic diversities among different species
were large. Comparing the genetic diversities of fishes in different sections of Cao’s River, the haplotype diversity in-
dices of fishes decreased gradually from the estuary to upstream (P<0.05). The haplotype diversity indices in species
populations from Cao’e River were significantly lower than that of same species from large rivers such as the Yangtze
River and Yellow River (P<0.05). The haplotype diversity indices of sensitive fishes were significantly lower than
those of middle tolerance fishes (P<0.05). Both the haplotype diversity indices and nucleotide diversity indices of three
species, Pseudorasbora parva, Pelteobagrus nitidus and Mastacembelus aculeatus, in the populations from the up-
stream sampling site of Jinling were lower than those in the populations of same species from the sampling site of
middle and lower reaches, Xianyan. This result implied that the overall genetic diversities of fishes from Cao’e River
lied in middle or even low level, and that water pollution and overfishing might be the mainly reasons to reduce the ge-
netic level of Cao’e River. In summary, our results provided an important theoretical basis for the management, protec-
tion, exploitation and utilization of fish resource of Cao’e River, and even of the middle and small rivers in East China.

Key words: Cao’e River; Genetic diversity; General evaluation; Artificial interference factors; Mitochondrial
cytochrome b



