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EF&HMK Cyt-b FHIR K HAES
SETL S EURES Al

Hahr ! % A x|\t Hwm: o o/
(1. R KT w %  TB8  214081; 2. B EKFP RIS bRk K ol BF 5T 0
P E K FERRETEIE B T R R U AR S S WIR IR B S SN E B8 214081)

D h T f K B %5 (Coilia nasus taihuensis) 5 42 47l &7 (Coilia brachygnathus) &) 1% 1£ % #£ 4 &
wESMCEN, FH SR EE e & b(Cyt-b)EE, FRT HEHREFAR. ERET, 47 X7 7|
EHRRAE 264, HF, HABEMEE 124, HEF 22 NEEA, BAMHE Fy ik 0.703,

AR R R, FEFE A E R 0212, WS A A N3 Kimura W5 Bk 44 5 B 8 0.002, &
A AR 0.001, T EF 5 A8 U8 A E P24 Kimura X5 #0515 B 0 0.005, W6 5 54 6 A
BB E TG HANSREES, be TEAGFHBENTREES, RAKFRHMEEA K
GEERE T, MG EEAGF IR 2 NKNEE, BF I NGRS EAGFERETREA, &
WERD T, M HENAGZ NEENRNZE 2, Cytb FF AT X2 #8 5 &g MK,

KA W, EAs; Cytb; ko

FESES Q958.8 XHEFRIAAEE A XEHS  2095-9869(2020)04-0033-08

&% J& (Coilia)sR J& THHE H . 62k, EHREFIW  FHEEAPI. R0, b LR RETE A L

v s, — Mok, 3R E A6 5 s 10254 4 i,
Bl J1#%(C. nasus) . XUf%(C. mystus) . £ 2215 (C. grayii)
I A5 5% (C. brachygnathus) (#1484, 1976, 1980).
AN, AR BT TR WA oA A RE H AR
BHA ) TIESE R AREIA, AR RS (19761 A E
kg JI85F BAR BRI 8 8% (Coilia nasus taihuensis) .
HRT, W% R A f 2 4R A 4 I S8R R O J8 A=
42005, BENIZE, 2011), 6T AW BT 0 4= K AR AR
CEENIZE, 2011), AFEFFE@ING 2655, 1987). Fhi
B AR sh(X A 4%, 2005) . BEYIA R FHRFAE, 2016)

K ER TR KM, tfF Eag KBTSk
AT S 1 LA RAE, 1976, 1980) 1Mk,
18 22 B00F 5% K TR I PN 1 B85 T i 21T 051 Ay A I 0 6
(FESCFRAE, 2007; FaRBR4AE, 2009; JHBE4E4E, 2010),
HA /DRI H (Yang et al, 2010)7E HAF5E HB AW
HH ) R AT 55 AT 0 S BGA .

BT AL TR S RHE R SOREE, 1995), Zehifk
JFH (SO 4, 2007; VFERTRAE, 2009; JH e A,
2010; K&, 2012), BHEK AFLP 2r#i(Yang et al,
2010)#R45 38T | Ja ani 6 5 T 8% 2 (] A 38 2 AP
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Fh LR FE B S58 , DAY | S A s &R 1 ok J1 85 1)
WKAZSAL, SR, TSt SRR, e &
T AR FT Y, A7 AE 1 A H A 2 A 055 A 1 >4 A0
BERTTRE, M-S BORAG T SIS R WA B i
B, AU EETIRZE, 2019)JF & T ] LI ok X 434
T 5 1% WIS J185 ) SNP a5, SR, XFF
T 55 J a5 2 (] 1 o AR R BE AN AT IX 43 BE AT 5 it —
BT

kiR DNA(mMtDNA) A B Rl | 24544 &)
TR EF . BDEA | JE LR 2 (Rosel et al,
2017; DeSalle et al, 2017), E.8%) Z HTYF 4 f
W Z AR . Hrh, AR AR b (Cyt-b)
FE A G T, I8 A R K TG 22 S R
Bz N T K B R 3 AR 22 A R A b
W (Ma et al, 2011; 2R, 2017; JHHE2S4E,
2019), ABFSEZERTHIRY TAER I & 7 F) 6% @ 1 2%
YRR T H X 43 TI 655 . R | L 22657 U AR O s A
B ¥ (PN EE, 2018), UERH T ki 7 51 F T 50 51
S F R Ty, S T AR B 5 e A 2 ) G R
[R) 43 A 76 T P9 19 T80 5% 5 it £5% 2 [) 1) 52 4% A AL R
FERIAT X4y BE AL T T RE . IR, ASHF o SO0 i % K
T X 3 P [ 7K A7 A B i 5% 5 A58 mtDNA- Cyt-b
PRI E AT, SR 2 PG LB 2 REbE, 5
PG LR, DU R B 4 . 4 )5
BRI DX 3 B AR 5 B PR3 R 2 R R B S A B

1 MRS
1.1 HAFXER DNA EE

47 R R R TG B Sk v T R Sk B A
K3 e B A S BB R LA ZH 4T E FE 95%
1 B, A R R AR AR T vk 485 R
Farh, ARSI s S B RAETE20°C kA A, i
BRI AR RE . RAE R SRR, It
B AR S K B (E DL X 4 A S A AR Y, b A
KARARTF 1 o mist, T 1R st 2L ix
45,1976) (% 1), DNA & BCR R b 42 A= R A

RR 2 7] 0 FF 2035 R R BOR) &r, Fe B IH 45 R 17 4
& $REUS B9 DNA IERAE 1.0%89 B RE BHEE RS b BT
Rk, DARSIN Lo R A A AR S AR A AE—20°C £ H o

1.2 mtDNA ¥ 1% &l F

Z W ] 5% 26 R Ak 42 56 4 7 91 (Zhao et al,
2016), i1t Primer premier 5.0 Xf}:(Singh et al, 1998)
B I¥I(F: CAACCAGACCCAAAATCAAT, R: CT
TTGGGAGCTAGTGGTGG)H T 1 Cyt-b ¥4, %
X5 18 B IX AL 35 T) 85 Cyt-b 73 e e IRl
HABFERER A 51, DACR TR P 45 5 it 1

PCR ¥ S IR G K R 4145 . 100 ng DNA £
M, 12.5 pl 2xTag Master Mix(5E A 28 A= W Rk A B
A, 51410 mmol/L)4% 0.5 pul, JNZEIEK = LARFH
25 ul, PCR S HEFF: 95°CHIZAEME: 5 min; 94°C7AEME:
1 min, 58.1°CiB K 45 s, 72°CHEAH 90 s, H: 30 4ME
W )5, 72°CHEH 10 min, PCR ¥ 7= 1%3x
JEWHEE RS UK A , SRS, F LA T AR TR AR
FHIRA AR UNIQ-1 A3 PCR 7=y 4lifb il &tk f 7
afifb B, XF P41 ] ABI3730XL I F AL (R 3749
HOARAG BR S w))#EA T3 Y .

1.3 HiESH

IERJPAN Zad 2 5 5l DA AR IE , 15938 —80UF
3, AR FSILE GenBank H13E1T BLAST %,
W & HAx Cyt-b J¥51 . X343 097 54 BioEdit 4K
4 (https://bioedit.software.informer.com) H' #F 17 £ &
FEXT, Kol bbxd it g, F T ABRZ R, K
4 1141 bp #Y Cyt-b 22551 . N SCHKH T 218 Cyt-b
3 (& 515 F1460629-F1460640, FJ460669-FJ460680)
ARSI ARAT B | st E ] T R R AT
KZR I3, I\ GenBank 1T kL 22 68% 5 KUBT 1) Cyt-b
JEHI, 5K T ARAS ) 55 5 0 AR I 91 2R A T A%
FE BT

i DnaSP #f4:(Rozas et al, 2003)%i i FpfE I SC
4, W Popatr #X{4 (http://popart.otago.ac.nz)f4 &
median joining network (MIN)LAZ®HT S5 2 6] Y 56

xR 1 KPS EEMETH L&KL, 2K #hE
Tab.1 The ratio of the supermaxilla length to head length, total length and body weight in
C. nasus taihuensis and C. brachygnathus collected from the Taihu Lake
GBS AR AR GER) kK R
Species Sample size Supermaxilla length/head length (range)  Total length (mm)  Body weight (g)
#5T C. nasus taihuensis 33 1.01~1.24 226.56£19.77 32.25+11.64
J T C. brachygnathus 14 0.90~0.98 242.33+18.67 40.69+15.06
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%, % H Arlequin # /% (Excoffier et al, 2005)3+ 5. i fil
R Fo M, AVIKISFPRRR L 45H, L 10000 ¥
RS I WM. MEGA7 A Tt T
Kimura two-parameter(K 2P 7 %) Fp [11] %) SF- 235 44
RN A5 A RRORRE P 0% 7 34 35 4% R B (Kumar et al,
2016), i# it DAMBE #4847 i S5 25 46 1) 1R RN M A
55 (Xia et al, 2001): FFHEH AT K2P 8% HE 2
YERI BT A8 5L 1SS Kl , LAKE B Cyt-b J¥ 512 5 id
HGHRTHMN ARG LT RR VIS L2 VE SN ERE,
£ MEGAT 84 153 38 44 3 3 19 - 47 a8 % 1 2 DA
Wor 2 75 35 4 415 #% 1: (Neighbor-joining method, NJ)#:
B, ST B TS R R 22 A R B Bootstrap 15,
EREUHECH 1000 R, T K2P #E8R F AR Al
RGEREW, 4500 FFFR A 1000 X Bootstrap
Liod 5

2 #R

M P53 47 2551, 42 BLAST X}, #fi % 2
HARFS), x5 BioEdit #4F #1141 bp Y
Cyt-b & ¥ (FFEH#E32% GenBank), %4 DnaSP &
PRGN, AR 26 4, Hif, fRi2fs Bk
124>, AR ARR 22 4>, BT AT A5 19 4,
Horb, IR AR 18 A5 A ELA B
445 I S R R L AP B R
B9 AR A T AR B, A AR 2 e A%

FRAE LA K B 5 Sk K 2 e R A ki 5 5
T 2 ANFVEEGE 1), PFEERIZE TR Cyt-b FFF1
HIE EFE B Fo flik 0.703(3 2), ML E; M
FREEN] A FE A 0.212, s Wi E =2 Al () &
e . Fo MEES T Lk T 8% K (P<
0.001).

T 65 0 J 0 65 AR P 734 Kimura WS EGR AL IR
B30 0.002 A1 0.001, 11 )8k 5 4 A5 b e (] S
¥ Kimura XS E0SR AL B 0.005, 155 T 151 5% F1 05
SRR P B E 34 Kimura XS EOGRAGEE B, (HII6%

S LR RN 0.034, 5 RS ILEE B
0.086; FEANGT 5L 228 s L1 20 0.033, 5 XUST
(3 AL A S R 0.085, 78 i) T I 65 15 el A 855 22 (] (1) 35k
fRERES (K 3),

#2 FRMEEN FESERR
Tab.2 F value and gene flow between C. nasus taihuensis
and C. brachygnathus

WS s i
C. nasus C. brachygnathus
taihuensis ’
%% C. nasus taihuensis 0.212
G % C. brachygnathus  0.703"

T X AT J5 O ) Fo (B, X M4 107 kA .
IR Fo B2 E K (P<0.001)

Note: Under catercorner: Fy between populations; Above
catercorner: Gene flow between populations. “***” indicates
the F reaches significant level at P<0.001

Cyt-b JPHI IR AR A B R B0 25 R o, X
FRAIEAEAS FHE X AR AL L Iss.c HIIKT Iss
B, HZ=5WEECUERLE P=0.0000), X7 iK%
BHARM, EAWEREHN, K85, AT
WIEEBS N 0.013(0<0.013<1), ESHE NI RELKE
B, 7E NI RGRER b, 22 NS RIM R T 2 K
B2, Hirh—AN S 4 s R 3 AN Sy A
BYBRLAE AL, 1 AN IET . JE AT L A AL 5
— AN S 18 AN B R A A I A Y B L (A 1),
WK 243 32 2 A SZ R EEA 3 100, JE T 8% 5%
WUT IR Cyt-b 751 AR FE 11 BRLAT 75 o 26 1] 43 SR R SR AN [
PSS (B 2), 76 A #5535 B #0502 [ i 728 S 204k
WK AR H, FERBIBTERE AR B
B, 1AM B A % A5, A GenBank 2R 11)
T R R ST | A AT A AL L A NT RS
EEW L, 46 THRAEBUBRIK 2 SRS L, H
H—AN03 S B 4 BRI 3 AN Ry S A B
R VASAIIET | s R S — A
1R 42 AR RN BT 5 T B SRR, 8% 5 )

&3 OHET. EAETS RGN EE R XA T Kimura WS HIEEFERS
Tab.3 Mean value of the Kimura’s two-parameter distance between and within C. nasus taihuensis,
C. brachygnathus, C. grayii and C. mystus

% C. nasus taihuensis

s C. brachygnathus  -E#28% C. grayii XU C. mystus

% C. nasus taihuensis 0.002+0.001
JI A% C. brachygnathus 0.005+0.002
L #f% C. grayii 0.034+0.006
R C. mystus 0.086+0.009

0.001+0.000
0.033+0.006 0.003+0.001
0.085+0.009 0.082+0.009 0.005+0.002

TE: XL A AR RE R 58 B B B, X M e AR N T 2435t 14 P S

Note: Under catercorner: Genetic distance between populations; On catercorner: Genetic distance within populations
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- H
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- H7
H3 H5
54|-H2 —Ag?
-H11 -AH
HS - A H25
i L A H26
-H7 Coilia nasus L A 134
L H19 taihuensis Hil
rH6 f-;LA H45
L HS - A H31
Ha i
- H9 - H2
— HI10 H3
H14 - H1
100 — H17
e ~ S | e
H22 _H 4A H38 | Coilia nasus
H15 I s _and
57 Coilia - H9 Coilia nasus
H20 brachygnathus - A H30 taihuensis
H21 -~ H32
Coilia grayii _—AAHI;,ZZ
Coilia mystus | H33
—_— ~ H14
0.01 [
1 BT T Cyt-b B 7 FIM E 1Y I -HABst
ARETE(ND) R G AL - A H35
Fig.1 Neighbor-joining (NJ) phylogenetic tree of — 4 H44
C. nasus taihuensis and C. brachygnathus based on the 5"A H46
Cyt-b gene sequences _21%24
N e . L A H40
4337 R B 2RI SRR A H36
Numbers on each branch refer to bootstrap value 2 §|:A Hi?
4 He
L, ~ ST N HI_11§2 ﬁﬁ,ﬁ,ﬁf
! v 1 B i 80 Coilia
A ) i E = 1‘1{12201 brachygnathus
M i Coilia grayii
W J Coilia mystus
0.01
1 It . —
s B3 ST IBE . WIBE. JEAIBT Cyt-b ML TSR A G
e CET L (ND R G BEAL
AN Ve ® CB

~. -

Bl 2 BT Cyt-b SR H Y A5 R R0 2% G R ]
Fig.2 The haplotype network diagram constructed
based on Cyt-b haplotypes

5 g R /IMR R BRI A, AR AR DB
The size of circles are corresponded to haplotype frequency,
the number of vertical bars on the line indicates the steps of
substitutions separating two haplotypes

Y AT AN SS %, SRR B — DR 73 3 (8] 3),
PR 2 3L 2Z [ SCHF BEIR F 99,

3 iTig

TEAWIFE R, W85 -5 L AT 1] 14 247 38 42 B g Oy

Fig.3 Neighbor-joining (NJ) phylogenetic tree of C. nasus,
C. nasus taihuensis and C. brachygnathus
based on the Cyt-b gene sequences
O3 BRI 2R SRR
A FRM GenBank T # 1) J1#% Cyt-b JF 51

Numbers on each branch refer to bootstrap value,
A represents Cyt-b sequences of C. nasus downloaded
from GenBank

0.005, = Tt . J st [ PR T L i e
RIS 5% | A am s oy ) 5 XU | b 22 65 2 [ st
fEHE R . X — 45 R 5 FE ST A (2007) . IR A A
(2010)., 5K¥Z(2012), VF 5855 (2009) 3 Tk A 57
50 I8 BT | S A0 =2 1] 114 35 14 B A 4 R A AR
ARWPFFEEET Cyt-b JFHMEH NI IE45 1 0 R 50 kA
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R BT R 25 56 2R RAR B, [ 1 AN~k B 3t
AR RIAL B S R AT AR 2 NS
F, WoR T RIHZ T AT 65 5 e A L A 3 s
ARS8 T1 o IR, o8 T 3 — 25 IR B ]
S, EEIAT M GenBank [T #3| AY T % Cyt-b
FAERIP A, e BLIBIET S I — A R E R, H
A EIRTE—L , e i — 1> KA L R (K 3),
R T2k it . =GR 976)F8 ), W6t
s R I IS 6 E e K Sk,
T A R — AR S K TEARIE S, 6T
(A K3k K> 1) 5 185 i) A5 R R e —ik , AL TR
A%, Won T8 58T 2 M= AL sk, il st e
S R T B LSRR TR oS3 4, EAESE(2017)
SEFE TR DU FE N SNP 43T 1K I 185 51
Vi ) S AL, UE A D6 | A AR 2 [R) HL A B kAL
Ak, ERIRE] TR LA BE . AR AT
RS AR S e el T RN VA B = R S0 s o A AP ]
ABFFE R EE AR T X — o AW, 8% 556
5543 A AR SR AN R S R A1 005 A A BIE S TS TR
FE R SCIRAE(2007) . B %E(2010) . 7K (2012) g
FEH, AR H LA ST A I 65 ) SR A R SR R L LA
RN A S K AT R o V7R TR 5 (2009) 5T
HRIE T I BT REA ) A K S KB 0.882~
1.133, WoR X HEFEAS s 3 AR 0y i g K2 /)
TR, [FRE, ZEREAIROFRM A, Kl
T E AR LA Sk K> R RSk K<l B
AR, B2, 7F LREEEatrd, Relae
) v e AR X VR A A AT IS O, FR AR R
W 5B AL TORRE X B A5 R BARAE T 5 A
WFFEAE X3 B 3k K R — T 25 22 5 1 S Atk
LTS T A MBS E R SBREEREAR
XN AR, B R K Sk e S LA
SR <1 AT 2 ) 2 HAT B B AL ey . PRI,
HAAE A Ja T T (R i 5 v BH A 65 1 S, BV
55 kg 7 s B T8, ok (R — 5 P9 A B T 6T 5
WBTRYE . [FIEE, W65 et SRS Cyt-b it
R Z [ RAFIXT N R R, B8 T Cyt-b JFFITEIX 3
B35 e LA DX 110 W90 65 5 60 4006855 17%) B9 B A1 £ 45
A 3 s AN AR T R T

AT 45 F R, T R AR 2 1] 1Y) [ R ZR 4K
Foik 0.703, KLU 0.212, Wright(1965)458 H 5t
&b TE Il (Fy<0.05, {REE/rfk; 0.05<F4<0.15,
oAb Fo>0.15, LRGSR Fo>0.25, srfbfe
FEWK), FEREARE AL WE 52 A5 8 72 v F (Bracken
etal, 2015; Zhou et al, 2018; HHIF %, 2019), %S4

Won, TS T LR DR B R . SR
[ ] 1) BE DR A i e o, st A% Ak BN, Y
Ni<l B, BEBREFEH AL DR AL 5 ifl, st
8 22 S HUB L /3 1k (Slatkin et al, 1987), AHFFE15
S 1 1 55 5 e AL (1] ) b AL LR 0.212, WoR
HERWM O A B GRSy it , me i A 5 R R
2 PEONGT 5 T — 20 k. BB 5 Ak 2 [
T B AR T M R | e A A 5 XU 22 ] ) e
LR R, XA IE OUE— S A e R L. A
n, 7edtEHERN(Clupeidae) . i JE (Alosa)t, Alosa
alabamae 5 A. sapidissima 2 [b] 942 H R 2 7
(0.0042), z6/NTEAT 4 51 5 H A 7S Bl e A ol ) g 25
5£(0.0329~0.0936)(Bowen et al, 2008); 7r i fiff B}
(Mobulidae)H Manta alfredi FI M. birostris [i1] fi*) 15 1%
#E 5(0.00313~0.0068 1) iz /N T E A1 43 51 5 J& 4 H:
A4 Felr ] 19 3 4% B 25.(0.02992~0.13198), AFFE K
X e i T H A A B ) EU A T P H At 4 Bl i) 43R s
] % (Kashiwagi et al, 2012), Nei(2013)#2 1, fEigtf&
iR NN ¢ (o e B g A A I B (VY %2 4 5 S
TETSE(2019)3E T Cyt-b FEH &I, M4 k¢ (Elaphe
schrenckii) Fl 7 1% 4 & (Elaphe anomala) 4% FH 1170 #]
OYBEAR Z [BIAFETE Fo (B 2R 20 Al W K T 8 £ 5 B 4%
AN, IR T R RS T R, A
ZIP S REGE, Kk, PR s E s Ak, H%
T ReE ) B R R A 22 e A T Fo (B3, tnT B
S REFRARDHAI A K, S, H16F 5%
T 2 (Al AG PR B BN, T Py fR R 09 J5L A AT e
JEEAZ B B ARt ) e, 0 %A LR L8 2 (10748
SL A, HPRNEE T B A AL e 2R TR
fb, MIMSE Fo 5 m 29%, WREETE 2 HERR R
FEARSI T B

A rh i 65 5 e A% 2 ) AF A 1 S = LA A
P AZSEANTE Al R R BT A I EE H . Avise 45
(2000)42 i, PFIIE B0 B B Bl B SE T R — A2 R
MIZERE, ZJa SO RIERE, REATE R E N
R, WIBT . WU AR IR B R, RAEAN
Z A B 4 A6 AT REATY A F A L B B BE, A ] (4 4H 58 B
R ER B AEAN R R, e ] RE S AE s AR I AR 55
HWEMERAT, L2 o — AR e T
K, BN %R (Funk et al, 2003; Tang et al,
2012), AHboR A B RUAAR 0 Hh IR R B R T
X BT AERNE R, Wade s ] fg 2 dt
SRR B B (Rapson et al, 2012; Zhang et al,
2018). KL, it 5 40 o sy 2 w) () HAg s A
B B NN ERE 00 3 =B 0 o el | N2 o
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AL ISR o AR AR AR ITIE A, 1S TR HEAT ARG
{0/ ED RN= E50 =4 RSB D i S TR e N i
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Genetic Divergence of Coilia nasustaihuensis and Coilia brachygnathus
Populations Based on the Mitochondrial Cyt-b Gene

XUAN Zhongya', JIANG Tao?, LIU Hongbo?, CHEN Xiubao”, YANG Jian'?"

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi  214081; 2. Key Laboratory of Fishery Eco-Environment
Assessment and Resour ce Conservation in Middle and Lower Reaches of the Yangtze River, Freshwater Fisheries Research Center,
Chinese Academy of Fishery Sciences, Wuxi  214081)

Abstract Coilia nasus taihuensis has become a dominant species of fish in Taihu Lake, China.
However, C. nasus taihuensis is often confused with C. brachygnathus, and identification problems still
exist today. The fish with length ratio of supermaxilla/head > 1 are believed to be the former species,
while those with length ratio of supermaxilla‘head < 1 are believed to be the latter. As previous studies
have classified all of the Coilia fish in Taihu Lake as C. nasus taihuensis, there are doubts about the
accuracy of the results of these studies on genetic differentiation between C. nasus taihuensis and
C. brachygnathus. In light of the above information, we have used morphological features to distinguish
between C. nasus taihuensis and C. brachygnathus, determined genetic divergences among the two
putative species, and tested whether the Cyt-b sequence can identify unknown individuals at early life
stages between C. brachygnathus and C. nasus taihuensis. In the present study, we have determined the
genetic diversity, genetic structure, genetic divergence, and population demographic history between the
two phenotypes of C. hasus taihuensis and C. brachygnathus, using the mitochondrial Cyt-b gene. A total
of 22 haplotypes were found among 47 sequences of the Cyt-b gene, from the 33 individuals of C. nasus
taihuensis and 14 individuals of C. brachygnathus. The results showed that 26 polymorphic nucleotide
sites were detected among all of the Cyt-b sequences, including 12 parsimony-informative sites. The
value of Kimura’s two-parameter distance for C. nasus taihuensis and C. brachygnathus was 0.002 and
0.001, respectively. Moreover, the value of Kimura’s two-parameter distance among C. nasus taihuensis
and C. brachygnathus, was 0.005. This situation means that the genetic divergence among the two
putative species was higher than that within each species. Fg analysis showed a significantly higher level
of genetic variance among the two putative species (Fg=0.703, P<<0.001). The gene flow between the two
putative species was 0.212, lower than 1, and suggesting that the two phenotypes had almost no gene
exchange. Additionally, two distinct clades were detected by phylogenetic analysis, and they were for
C. nasus taihuensis and C. brachygnathus, respectively. A haplotype was shared by these phenotypes.
Furthermore, the median-joining network produced was similar to the topology of the phylogenetic tree.
In summary, mtDNA analysis of this study revealed that there were significant genetic divergences
between C. nasus taihuensis and C. brachygnathus, the gene flow between them was weak, and two
distinct clades could be detected by phylogenetic analysis, and the Cyt-b sequence could be used to
differentiate at early life stages between C. brachygnathus and C. nasus taihuensis.
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