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WE K %7 4 # (Neosalanx taihuensis) & 3% B FF A B9 4R & Fh 2K, £ F 40 A7 78 K I M 37 o T Ul

FEWENE, HFRARBFEZARTHRAS ., A TRANFTREREER, KAXKAEAK
4 i £ % b (Cytochrome b, Cyr b)# B 5 7|, 24T T L 74 K ¥ . S up s, 3 W fn s ol 4 /> K
W Bk ARG 144 BRI SRS, ERET, KMFHRE Ceb XEHFH
K29 NERALE, EX 25 MNEEA; FHEGA ZMFMFH) N 0.682+0.037, ZHF B L HF ()
7 0.00231+0.00021; 4 ANEEEAH, Bl AR 1% £ R B (Hye: 0.609+0.078; 7 0.00094+
0.00027), A ] BE 1K 3% 1 % B M IR (Hy: 0.343+0.107; 72 0.00075+0.00033), 4~ F 77 2 45T (AMOVA)
BR, KMHHR A BRI 5% Z R (71.53%) K TRIR Nt % 7(2847%), mEERFERE THE
o, NI H Fo Rt aie R, BEL A KL Kb, gl fod ek g eErs R,
NFREMFEEE WL MEMTER, 25 MNEFERALR 2 NHD M H L, —hKH#
. EEP BRSO R B R R, B — X DR R PR A B R,
AMFRET & PR AEIBERY K, BEKE, KUFREHAEMFRE S FERK, M@K
RRARY o BV A . B o B st ] B R Oy R AT MR I, 6 T AR kg 38
AR

XKW 0 ORKMFRE; AREFb; RELIHENE; REEN

FESES S917.4  XEAARIRES A XEHRS  2095-9869(2020)05-0007-09

KB ER f.(Neosalanx taihuensis Chen, 1956))8&
Fi£JE H (Salmoniformes) . 4R fiF}(Salangidae) ) H 4R
g, FE AR . WA AL R U A R R
Whn, RRERAMRARE, BREE, 2FNHE
B (i 0 2, 1997, (B34, 2006). KWIHTR 60

—AEAR NI AR PR | AR R, X IR AR
TR, BiRE Sy T I 8h (E B B1RE, 2002). JT4F
K, S M, G BERT | PREEIS Qe A0 AE BTl pe A
EZFATIN R MR, 3 A E A KR GRS R
F0, S ETER R E N, AR IRRART T, AR BTR

* VLR AR K AR AR BT R & (ZYHB16-3) AT 558 A il 2 3 ol /K S B 9 s 0 (2018) JE [/ % Bl [This work
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O WINVEE . Wbk, WFFEH, E-mail: jianlinpan2006@126.com; KL, WF55, E-mail: zhtq3@126.com

Wk H 399: 2019-06-11, WfEsHE H 191: 2019-07-23



%53

ERAE: VLA 4 A KB RN R85 2 R RSB 254 43 A 53

() AT R i 27 B 7 H B (T B AAE, 2002)

WAL Z RS YR AE AR S SR ) TSR, T R
101 28 AL ZZREE BT T AT LA K B 598 SRR RN AL
Fh 42 fit # B S % (Ward, 2000), 24k kifk DNA
(Mitochondrial DNA, mtDNA)ELAH 7> T/ B R 1A% .
HEAC R ARAFRE AL, RO T RGBS 25
IR B FEAE 4> FARIC (Xiao et al, 2000), 41 E b
(Cytochrome b, Cyz b)J&: A /& mtDNA (1 13 M5 1 51 Ji
IRz —, JHLE5H D) RE AT i, HL R fb
i, BTz s T 0 2RI 2 R RS AL S5 R oY
(KRS, 2009; Z=KAr%E, 2015; 4%, 2016;
kS, 2017; JAAEMEE, 2019),

HAET, RIHHAR A o R 2B R (S,
1992), A A W2E(ARFERAE, 1998) . Bl A5 (AT 38
%, 2018). AFH KR E (RS, 2012) KB HE 5]
ORI &5, 1998)4F 5 T, T7E 43 AE 92 5 Thl W i 5%
B gk bR g 4 (2008) 0l 7E T K AR i (Protosalanx
hyalocranius) FIA W BHAR a2k & COILK t(RNA HE[H
JEINIo 0T T HAEG X R . RS2 (2010)F58 T Kb
TR 2 RLIR D-loop Ml Cyt b | BEFF 45, I Heds
T AW bR T 455 (2013) % KB AR £
Cyt b 3K PCR ¥ ¥4 50047 T HAEBT5E . 54, ©
B 5T T 2 505 FAric 8 R 5% A0 8 4R s
e, el TEEGKSISE, 2005), RAPD(CE fE4
45 2007). AFLP (Kim ef al, 2007) 2 £tk Cyt b (Zhao
et al, 2008; B 7%, 2009)F1 COI(GKM 45, 2012)%:,
AL IR I8 0 B £ A AR 35 4% 35 A R e L A A% Jm 1 B
UM B o AP RETTIE K . mlgis . Bt
0 R R N D 7 R & By N7 i 0 = o NI T P 7 L
SE Cyt b IEHPHI, oM AR st 1% 2240 e Fn st
L2k, LIS AS B OR3P FIF & R R8T 4R f6 b
JFFE IR BE BRI

1 #R5F&E
1.1 SEEHH

2018 4F 8~12 H RAEKRM . =rlpibh . JE5EE08 A0 5%
I ) R B AR fr B A A, Horp ) RORE(R 32 2,
FHREIREAR 40 B, PLEEBIREA 37 B, 5% Sk
35 BB, dt 144 BHAR. INERFEARTTEILA A S,

A 1.5 ml B0, IAGE B 190K SEERAT, i
[ 5236 = 5

1.2 DNAiEH. PCR ¥ E5iMlFF

KM TaKaRa 28wl ) 3 L 41 DNA $2 504

Fa, RECKMBHRMIEH I DNA, ¥ DNA T
TE %W, BEL 3RS A & vl 4. RAT 1%
JIE AR U FEL KRG T T B B DNA Y 52380, TR R
P A SR N e

PHE Cye b FFHIMIER TN L14321 (5'-CCA
GTGACTTGAAAAACCACCG-3'), L5191 H15634
(5-CTTAGCTTTGGGAGTTAAGGGT-3') (Zhang e al,
2007), PCR ¥ 34{A %N 50 ul: Premix Tag 25 ul, LF
W5 1445 2 ul (10 pmol/L), DNA £ 2 pl (40 ng/pl),
FH ddH,0 %/ % 50 pl, PCR ¥ 854544 94°C HiAs vk
3 min; 94°CZ8% 30 s, 55°CiHk 40's, 72°CHEfH 90 s,
30 MEFR; Fei, 72°CHEMH 10 min, FH 1.5%A9 85
WHEERC AT PCR 724, BECUIR RS 4AM. PCR 7
Yk A T A T AR ) e A5 BN W) 14 70 1
¥, MRS PCR B AH RS54

1.3 HiESH

%] BioEdit 7.0 %k (Hall, 1999)F ClustalX 1.81
A (Thompson et al, 1997)% I J7 4% F k47 4t 46 01 ]
JELEXT o ff ] DnaSP 5.0 #X 4 (Liorado et al, 2009)4t 11
AT BRAS S Or 05 . BAE RV H | SRR 2R PE (Hy) AN
B TR Z A (n)

) FI MEGA 7.0 X F(Kumar et al, 2016)48 1174
BRI B, TR A1 Y Kimura XS EUEE AL (K2P)
WAL R, JF R A% Y 2 4B 42 (Neighbor-Joinning,
N RT . [FIEF R Network 4.6.1.0 #/4:(Bandelt
et al, 1999)t4 % L4517 2 14 (Reduced-Median,
MDOPIZE L, FH LA DN A L 2 ] i AL S &R o

f#i i Arlequin3.1 {4 (Excoffier et al, 2010)i]5:
PR PG RO (8] 1) 382 % 7 Ae 8 8L Fo, SR AMOVA 4347
SRR BE SR, it 1000 WEMMFSEG L Fy
{H A &, it Tajima’s D K5 (Hickerson et al,
2007). Fu’s F, #:56(Fu, 1997)FAZ% B A B XT 4> 4
(Mismatch distributions) 73 #7245 56 A T 57 £R £ 1 14
T s BhAs LA 2 15 A7 A0 R SR N SR 5K

2 ZER59H

21 Cytb EFEFITR

P13 2] 144 2 R ETHT R 0 Cye b FEH 2751,
AN 1141 bp, 144 2575 3LA6 %) 29 4~78
S, AR R 2.54%, Hih, B {F B S
144>, fRIA0E BALE 15 Ao AR S84 5 e ol i e,
RN S N 4.6, TCIEAEERE AL, 4 4
BRI AMAESIRE AL C. T MG 48BN
21.1%. 33.5%. 28.0%F1 17.4%, Hrh, 53 G &
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2 R ERAES

U T At 3 R AL i, SR AR 5 A R R 4
J A i) 7

22 KiFRagfaEsst

BT Cye b R WBHR fros 5 Z R Ge 5 R 0
1, 144 BAAME LT 25 AN HAEEI(HI~H25), &
MR WA RN A e 2 I B RUEL (9 AN B Y)Y, 3% L5 I8
BRI Z(7 SRR RY), R AL W R A0 A ) o
BRI (A 6 A BRAfAl), Hofr, BAEA H3 4
AFARW . WA g% SRR, L 76 A,
R R 2 AR, AR HY R HO FR S R
PR ASL S RS 2 14 A, AR
H4 F1 HS N RKBHARRA, 458 H1, H6, HI2,
H14, H21 1 H22 Sy R e AR R A, B H2 |
H10 F1 H13 AU AR AT, SRA5 5 H16~H20 F1
H24~H25 J 9% S M BEAR R A

4 DR BRAS R Z AV (H) h 0.343+0.107~
0.609+0.078 , 1% R Z FEPE (7)1 0.00057+0.00016~
0.00094+0.00027, v, i AR A 1) a5 1% 22 M6 1 A
Fw, KR BL SRR, (AR B R
(i ZREVE K o BUAORE , KWHT R MR
M BAAE T ZREVE R 0.682+0.037, TR ZHENE N
0.00231+0.00021,

2.3 KRB B EEEEN

KH Mega 7.0 BT AW B fa AR 9 A
PRI B A A, S SR L3R 20 K. v i At e
WK ] B AL BE B 1400 0.001, 555% S I E A ) 114
wE IR B 458 0.005,

KR TR RS> F 7 220 W 25 R L35 3. 45
W, BEARES AR 71.53%, BERN TR
hi 28.47%, 4TRSS REEATERARR . BEARR A

WAL TR B Fo=0.71531, G K650 HoA W B E 1k
(P=0.0000), ULBAREMAREIHBLT B3 s, ot
— 2 LB PR AR (0] A9 it A5 Ak A8 8, 45 2R LR 2.
I L v R A R R R AR [0 1) 382 4% oAb dE B )
HE 5 8 B35 (P>0.05), 5 5% I A4 6] (1) 35
o ke Bk, HE G0 H W2 (P<0.01).,

24 KHHREFSFRERE

Sy T LTS A T BT R £ 45 R =2 T A S 6
Z, VLI G W Rh AR 41 o0 AR BE SR A 5 1k 4
25 MRERGHITRE R E T, WESTFRERT
B 1o INE T ATRIE 1, 4 SR WErHR i ik B
AH (A BB 254 T B 2 A0 3 - B Y HI~H 14
A H21~H23 RN—32, WK & R At e i
KB Y5 B4 H15~H20 Fil H24~H25 %R —
o, S TR A R LA

K Network A4 #2195 Y S5 /)N o 26 33E 6 ] 6
w(E 2), AR R R, AT H3 LT R4 4G
FPR A e, 25 SRR R 40 G i Ak s LS 8 e Ak N
WA SC, — S0 R I | v IS 0 R L 8 T A 1) A7 7
R, 53— A IR A B AT R AL AL . 2%
Rt —5 2R T RELE BTSSR, 4 MHAK
W AR A BT B 2 A bkt B 2 Aot Bz

LN AL
2.5 BHKRSEZESH

XF 4 A KB R A A AR T i AR SR (R 4)
FIEE 550 A0 A B (K] 3) o S5 5 o, Rl Fu's F
K Tajima’s D YN E, BG4 R Y A
M2 (P<0.05), [FI, I o3 A [ B BRI TE
T 4 A A o B A AR SE A AR rh 22 i
FREY 5K

F1 KBMREBEMEESHFE
Tab.1 Genetic diversity parameters of four N. taihuensis populations
A BEAR  AESRALA R FA AL (A PRERZEE  BHRZS N
Population Size Variable site Haplotype(number) Hy b
TH 32 9 H3(26), H4(1), H5(1), H8(1), HI1(1), H23(2) 0.343+0.107 0.00075+0.00033
HI1(1), H3(24), H6(1), H7(1), HI(8),
GY 40 13 H12(2), H14(1), H21(1), H22(1) 0.609+0.078 0.00094+0.00027
HZ 37 7 H2(1), H3(26), H7(1), H9(6), H10(2), H13(1) 0.488+0.091 0.00057+0.00016
H16(26), H17(1), H18(1), HI19(1),
LM 35 11 H20(1), H24(1), H25(1) 0.449+0.103 0.00092+0.00030
K Total 144 29 0.682+0.037 0.00231+0.00021

TE: TH: K GY: &Rl HZ: LW LM: 3%, R IR
Note: TH: Tai Lake; GY: Gaoyou Lake; HZ: Hongze Lake; LM: Luoma Lake. The same as below
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Tab.2 The fixation index (above diagonal) and genetic distance (below diagonal) among populations of N.taihuensis

FEIR Population TH GY HZ LM
TH - 0.02720 0.04417 0.82820""
GY 0.001 - ~0.00409 0.81425™"
HZ 0.001 0.001 - 0.84614™""
LM 0.005 0.005 0.001 -
*: P<0.05, **: P<0.01, ***: P<0.001
x3 KHOHREBEDITFHEIIER
Tab.3 Results of AMOVA analysis of N. taihuensis populations
75 S R A A -5 A ) WRA I 7
Source of variation df Sum of squares  Variance components Percentage of variation(%) .
AR A] Among populations 3 124.528 1.14290 71.53149 0.71531
BEMR P Within populations 141 63.680 0.45486 28.46851
SR Total 144 188.208 1.59776 100.00
-H13 Ho2e
L H12
- H8 Vs
FH7 mv3®
v
I g?l X
i H25® .
L H10 - H19¢
60 [ H6 ’( ‘I‘
B |
-H4 I v T H18.#
H3 A
-H14 H 16
- H5 = i
H1 fay
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H21 H 20 H17®
{_( H22
96! H23 H22Q H_15
HI5 X,
H20 H_23 .
HI19 ’”-.,.(
50| VH16 p> T
H17 I mv2 e
Hi8 N
H24
LHZS H21¢
Protosalanx
hyalocranius
0.01
‘ ) H_14 G
Pl 1 BET Cyr b JEDUR A R B R 0 R Ge A '
Fig.1 Phylogenetic tree for N. taihuensis based on
mitochondrial Cyz b gene
%4 AHEFREELKE Tajima’s D Fu's F, 816 Hi e 38
Tab.4 Neutral test of Fu’s F and Tajima’s D of - . 4
N. taihuensis populations TL u
H_12 @] ! H_S-Q

A HPERE S Neutral test

Population  Tajima’s D P Fu’s F, P
TH —1.89141  0.00500 —2.04314 0.05800
GY —2.02718  0.01400 —4.28205 0.00700
HZ ~1.71658  0.03300 -2.71311 0.01900
LM ~1.89633  0.01500 -3.45460 0.02600

Hue
Hi0@ HO Q
Q m™ Ocr @ mz @ v

P2 RIS fh AR R N I 285 R ]

Fig.2 Haplotypes minimum spanning network for N. faihuensis
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5 051 - JiEA(H Expected value g o4l o JJ{EA{H Expected value
%M- : %'
guy g 035
—~ i ¥ 02}
K 02 o
0.1} 0.1
0.0 0.0 -

0 5 10 15 20
PRFERD X 2257 Pairwise differences

0 5 10 15 20
PFEHC X225 Pairwise differences

K3 ORIIHTAR M o A

Fig.3 Mismatch distributions of N. taihuensis populations

3 it
3.1 K#FEathEEE SN

1ot Z2 A R G A ) b PN R ] 35t 4% A8 S5 Y
H, AL R oA LR, IR TN R B
PR B0 T ZARYE . — DY Fh st 1% 2R KT i
e, HEAR I R B R B R R . B A 2R
PE R 11 1R 22 FE 1 B VAN W Rl st AL ZFEPE R A R
BEER, MR Grant 25 (1998)1 i bRifE, A%
FEMELL 0.5 iR FHE, ZHRZHPELL 0.005 Ak A
B, WA, BRI . AN
L4 SRR AR R AR R 2R 0,343+
0.107~0.609+0.078,, 1R Z N 0.00057+0.00016~
0.00094+0.00027 . [ e HRWAREMAR AN, Hifth 3 SRR Y
PSR T 0.5, H. 4 DREHARI T IR 2K
PEFIE /N 0.005, FRBA KB R ML Z AT
EBAROKE, ot i TR A B T RDE R B, B
HURAA AR D, e 2RO AR, T
ok, Zad AR . RIS YL . WS H B IR A 2 AP A
RIS, VLA IR B AR e ™ R, &8
BIE BT, R Al B (5 55 5, 2006), HASE
5% AR AL R — BB R A ). WEIRKE,
4 DFER R AR ZREPE R 0.682+0.037, TR Z
FEEHR 0.00231+0.00021, J& T fs A ZEM:, (K
R RZ AR AR, ©A SCikdiiE , FREHYT .,

FVER YT K 2 A0 5 41 £ B AR B0 A0 18 1% Z2 RE E (H:
0.713+0.022; 7: 0.0022+0.0001), Hirf, JCIHIEEARY A
5 B Z BEVE TR Y IR Z A6 1 43 50128 0.798+0.039 il
0.0028+0.0002, ML 1A Y B4 Y A% IR 2 HEAE
43 91N 0.686+0.088 A1 0.0021+0.0003)(Zhao et al,
2008), AP, TTIHRAE 4 NWITA A B AR AR
& AR T 2 KT, ELR RN G 3 IR (AR 11 358 1%
ZREE TR BRIt SR TR B AR £ A 5T 55 U5 T P i 5
WM, 54, SR AR GRE SRR LG, N
e R X AR 0. (Hy: 0.804+0.032; 7: 0.00146+0.00009)
(B FARSE, 2009) . TRABTR i (Neosalanx jordani)(Hy:
0.590+0.047; 7: 0.00088+0.00011)(#X =545, 2010),
WL4R i (Leucosoma chinensis)(Hy: 0.888; m: 0.0990)
(H/NEEAE, 2012). J& [RHR fi (Salanx curvieri) (Hy:
0.967; 7: 0.006)(F) MAIZE, 2012)F1 - Jp VT i dek K 4R 1
(Hy: 0.827+0.038; 7: 0.00202+0.00028)(Tang et al, 2008)
G TLIRAE 4 WA B faost 1 Z A B AL T
KR FNUR R AR, s T 77 FOR fa
DRI, 20 i K WA 0 AR A0 06 VR A PR 4 B, B8 L
PR, $2 m HOst i 2RO, DU S R B AR
O Fp BT IR i — 2L iR

3.2 K##FReaMBRmEHE

2 Z Rk 5 AL I IR oG, m LA
AR B A Pk RIS R 22 AR AR Al 3 b e Ay 2t £
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ERAE: VLA 4 A KB RN R85 2 R RSB 254 43 A 57

Fise, M Hy=0.5. 7<0.5%0F, J&52 #0000 5 Rt
Bom i AGEY 5K S8 Y Hy=0.5, 7=0.5%0, FoR
RS e, HA R AR 85 2 H<0.5,
7=0.5%0F, FREEL T RMERSE N, JLFER
UM BT IR AR S Y Hy<0.5. 7<0.5%FM}, FHFh
BT M2 7 TSR0 (Grant ef al, 1998), AHF5E
e IS B A ) B AU 2 A >0.5, A% IR 22 HE Pk
<0.5%, J& TR R 2 REM: . (IRAZ T IR 2 A1k Y it
PR, 5 SRR 1 R R R L I A VL R
TR fA st 15 ZREPERR S —2(Zhao et al, 2008).
BUIX A Z R, T RE R AR 32 B SN J5 R
Y K BT P RN LS R FERHAY IRk R, R R
FECGE R 2R, SECRAER Z RN, i
PR 1) A5 S R R BAIG, A R 8 I (] R FR B A% AT R A
5t PO TR Z R i AR SRt [) L BR A 76 2 R P 1)
TR B R 298 K A3 2 ()8 %, 2014; #5445,
2016), Al 3 A~ A THIHTER A0 TR AR RO R0 Z2 R A
TR AR, e BRI 53 28 D 3 RS A0y 1%
Z BE L E RN AR R BT E

TR e G 6 A T 1R 5t o A A I e B 22 0
RIS, & Fu’s Fyfl Tajima’s D 2 7{H, HFHES
ThoF E A B AR, LR 3 80 v A B b
AR 22 (AT R A AR A, AT RE TR &5 FRE T
5K T 5 (Fu, 1997; Hickerson et al, 2007), I 1543
A M2 YA PR ST A g BRL0G , DRBH AP R RS T R AR TR
RN B PR Y 7K (Barbosa et al, 2013), H PR
FREIREER 4), 4 DRBFRAFRY Fus F, f
Tajima’s D FE A TUE, H & e b A58 5 A,
I A A3 A 34 S W0 ) B (BT 3), 3R 4 A4S K]
BRI A B e A 3 I s K

3.3 KMIReamMEsEsn

WF ST BE AR 35 % S5 A AN AT LU T 174 P B {4
1) 25 5 7K P [R) b BB AR 22 [R] 1Y) 56 3R, 3 T DA
BEU P B R 2 BT A BT, LA RE VTR Y
{347 RN 45 PR WG (O’ Brien, 1994), 3814431k R EU(Fy)
2 J e AN [) M 3 R R (] 38t A% 43 b ) EE AR AR
Wright(1990)IAH, EFHE Fy i 0~0.05, T H:4%
FIEERIAAEAE S 45 Fo o8 0.05~0.15, NIRPIHA
FhEE A7 TP Al 2 Fo oM 0.15~0.25, Ty iy
A, AMOVA 455 iR, AT AR £0 B A ] 45 S
FEh 71.53%, HEARPNAE S 5 ol 28.47%, HEIAE] AR
SEIEBAL AR S E VR, 4 BRI A3 A% kR
B G245 T, AW L o I AR L V2R A A [
WA B L Ak, (38 5 0% i IR e e

WL oAb, X UL 4 A RIBETAR R 5> R 2 ik
SR, o — AN R ORI L v R R R I A A A
B, A O SRR AL R, XS AR ND
PEAR A 15708 0 245 108 A T £ 2 A 4 SRR — B DB
RIS, AT . e MR Rt PR WA R AR A L S
A, HAZ AR o s A SRR A, SR 3 A
BRI AEAE )12 W 35 R S 3L 5 17 965 5 0 4 A D0 435 Py
M RS TSR Y, S5 HA 3 D RE RS FEH A2
Wi, TR T A A B R AL S5

— R, SR A SR 5 L AR K R
¥ JRWIA: IR R 7E B B A R e, TR]— ik
PN ) o R 3 R 0 A AN BH I 580 A 545 3 1k (Perdices
et al, 2005; Hashiguchi et al, 2006; Xia et al, 2006), M
B OR A, KiE TRITKR, mlirl) . BtEs)
G T JE TR K R o ARWFIEZS R UL, KR
R A0 R AL A0 AL RS R 5 B A K R 0 A A R I
AW Er 35 AT AR 0 RN A AR f A AR T 45 R 2k
fl(Zhao et al, 2008; X555, 2010), UL, KIEIHHR
o B AR 35 A% 45 40 T e 5 Lk Ak Dy S0 A %5 U] 5C & (Zhao
et al, 2008). WFFRFEM, MR ieRIETH =4
i, Hb TS bR RS, Jn IR A I 2 vk R ]
VKIS 2B A8 Ak, 5 S50 £ A8 5 1 K00 o 2 i
$z, TR fa B Ak o Al i AR B T S R 7R
VKRN E] UK 391 ) 58 AR Al ad A o, 4R £ i AR B R R
J&, SR S, Bl SRR A
B R AEAR (T2, 1993; Zhao et al, 2008), Hi L
fE RS /N AR 46 (18 2) ] LUE L B AN H3 20K
T v R A R A A R R P AL S PR A, PR He
S 0 TR AR B AEL S B R B A SR R — IR K 2
W, SRR, W LT, KR oA X
K, PRI I, B AN R AR R, O K
AR AL A AR

34 KHFREMRRERP

T HTER fR TR AR R R s JE T A
PR HARED ISl X AR A PR R (E R
4,2002) ARWFFXTTLIAE 4 WA KT 00 A4
R B AL ZREVEBEI TS, S5 RRIW, 4 DRERM S
1 Z R AL TRARAKT, DY R IRt in i A T8 8T
B A TR B FP S IR LRI I B . BN, AR g A
Bk, SRR EE LAY, AER AR A SRUE I BT
R RRRE AR S AT AT GE IR R AR o AR 4 AN KT AR 1
FEUR I AL 254, EUSCRE R | v M T80 R At 28 T e A
FER—A RIS 45 B R, 0% S IR R S 2R 1 7
RO o AT TERT45 S e T ) R fa ) a5 1
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5o RS RO AR A oK, JegnT DL i F £
FArTFARicH AR W SSR. SNP 25564 4007, T 4T M
R A HT R A SR AR B AN A BT A SRS AR

Bt BRI E RAELERERAINT.
IHREGE-BARBLEREREINE . THY
HERELERLERRPNE AT B D &
B E R RNNESH LR ERE G B,

Z £ X #
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Genetic Diversity and Population Structure of Four
Neosalanx taihuensis Populations in Jiangsu Province

LI Daming, TANG Shengkai, LIU Yanshan, GU Xiankun, LIU Xiaowei,
YIN Jiawen, ZHANG Tongqing ", PAN Jianlin”

(Freshwater Fisheries Research Institute of Jiangsu Province, Key Laboratory of Fisheries
Resources in Inland Water of Jiangsu Province, Nanjing 210017)

Abstract Neosalanx taihuensis is an icefish endemic to China and mainly distributed in the middle
and lower reaches of the Yangtze and Huaihe rivers and affiliated lakes. In recent years, the natural
resources of this species have declined markedly. To assess the genetic diversity and genetic structure of
wild populations of N. faihuensis, we amplified and sequenced mitochondrial ¢yt b gene sequences from
144 individuals from four lakes [Tai Lake (TH), Gaoyou Lake (GY), Hongze Lake (HZ) and Luoma Lake
(LM)] in Jiangsu Province. The results detected 29 polymorphic nucleotide sites and 25 haplotypes among
the cyt b sequences of the 144 individuals. Haplotype diversity was 0.682+0.037, and nucleotide diversity
was 0.00231+0.00021. The GY population showed the highest genetic diversity among the four
populations and the TH population the lowest. Analysis of molecular variance showed that 71.53% of the
molecular variation was among populations and 28.47% was within populations, with the molecular
variation originating mainly from interpopulation differences. A pairwise fixation index (Fy) revealed
significant differences between the LM population and the TH, GY, and HZ populations, and no
significant differences among the TH, GY, and HZ populations. A phylogenetic tree and a minimum
spanning network showed that the 25 haplotypes form two distinct geographical clades: one consisting of
the TH, GY, and HZ populations, and the other consisting of the LM population. The results of a
neutrality test showed that the values of Tajima’s D and Fu’s Fs were negative, and had significant
differences. The mismatch distribution was unimodal, which indicated that the four N. taihuensis
populations had experienced population expansion. As the genetic diversity of the N. taihuensis
populations is low, measures to protect its wild resources are warranted. The TH, GY, and HZ populations
should be protected and managed as a whole population and the LM population as a distinct population.
Key words Neosalanx taihuensis; Cyt b; Genetic diversity; Genetic structure
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