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Table 1 Genetic diversity parameters of five L. crocea populations
SRAEBER CREA {5 B B i A LR g EZSYA=84 PSR Z R (A NI E 2T PR R 25 A
Sample groups Number of Number of Polymorphic Haplotype Nucleotide Average number of
(Group abbreviation) samples haplotypes loci diversity diversity nucleotide differences
My pyedong wild population 22 11 13 0.757 640.0975 0.0028+0.0019 1.686 11,0265
Easpywen wild population 34 17 23 0.8057+0.0694 0.0031+0.0020 1.85681.090 8
Naozhou Island wild popula-
tion 23 13 15 0.8775£0.0607 0.0026=%0.0018 1.562 2%0.966 9
(NZD)
Nangspan farmed population 21 3 2 0.4952+0.092 4 0.0008+0.0007 0.460 2+ 0.420 9
Ningde farmed population 20 3 4 0.1947+0.1145 0.0010£0.0009 0.591 1+0.493 8
(NDYZ) . - . - . -
Wild group (YSQ) 79 32 34 0.810 8+0.0455 0.0029%+0.0019 1.7152+1.0118
Farmed group (YZQ) 41 5 6 0.376 8£0.0882 0.0009%0.0008 0.563 5%+0.469 1
Total 120 34 35 0.6906+0.0476 0.0022%£0.0016 1.3273%+0.8317

2.2 BEISH

Jr 43 BT 120 & COI 4505 77 41 3 5 X 34 A4~
A AR E R IR ZE R 1 -9, R 2 R
R A 26 W], B A3 %0 H1 o 5 D RER R4k =2, HS,
H15 & 3 MR AT L=, H4 . H7 . H9 . H10.H17 hy 2
BRI = I 26 A BLAG 34 hy B — A B A BT
ey, Hoh rafEm H1 B R G 5 N RE AR
AR 55 %, Ul B 2 B A% AU R K £ R B AE K 0
e B e R B R e MR R R R, 2 AN SR
BERYY A 3 AR, H DL T H A9 SRSl
F 5000 5 XSYZ . NDYZ BEARA 501 6726 .90 % ; 1
SAHFAER RN AARERKL. A 11-17 4, #

AL T A AR I 46 O AR T B L — A T B
H1 g Hps | G At B A7 20 52 56 50K 23 A1 A 220K 45 4
(B 1) R 7 55 7 31 of 5 i R Xk BOE 19 3% 2% 45 44
XA A 5 AR R A 5 B0 AR RRAE AR — B

R2 KREEBSHHEENAGEHSHER
Table 2 Haplotype distribution of 5 L. crocea populations

Hiﬂi%es MYD XWD NZD XSYZ NDYZ ’I?ogl
H1 11 15 8 14 18 66
H2 1 1
H3 1 1




gx
Continued table
Hiﬁtﬂfpe MYD XWD NZD XSYZ NDYZ Teogl
H4 1 1 2
H5 1 !
H6 1 !
H7 1 3 !
HS 1 2 ! !
HY 2 1 s
H10 1 1 2
H11 1 !
H12 ! !
H13 1 !
H14 1 !
H15 2 2 6 10
H16 2 2
H17 1 1 2
H18 1 !
H19 1 !
H20 1 !
H21 1 !
H22 1 !
H23 1 !
H24 1 !
H25 1 !
H26 1 !
H27 1 !
H28 1 !
H29 1 !
H30 1 !
H31 1 !
H32 1 !
H33 1 !
H34 ! !

BERRE XEAFEMFEFMEN COl FINERSHT

MYD
® XWD
@ NZD

HO ® XSYZ
® NDYZ
The sizes of circles are proportional to haplotype frequency
P 1 B AR R PR COT ML 069 A 4 K 0

Fig. 1  Median-joining network of mitochondrial COI

haplotypes in L. crocea populations
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Table 3  Genetic differentiation index F (below diagonal) and

N, values (above diagonal) among 5 L. crocea populations

Pofﬁlﬁiion MYD XWD NZD XSYZ NDYZ
MYD 36. 06 22.50 6.72 19. 55
XWD —0.009 6 38.04 17.70  25.28
NZD -0.0020 —-0.0103 14.91  25.97
XSYZ 0.086 0" 0.017 7 0.017 4 4. 86
NDYZ 0.000 1 0.000 2 -0.0106 0.1285"

2.3 EESHFMEREHE

i % Ak o B g R R (R 3), XSYZ 5
NDYZ . MYD BRI F HEA BEFM2E S (F, =
0.128 5.0.086 0,P<C0.05) , & L 1L F2FEREA 5 T
TR TH R R | 0 AR BT A= T A X A7 78 B35 0 a8t % 40
fbo 3 NEFAERERI Y F o fE3Y  0E , B0 ) 8 2R

Note: " indicates statistical test P<C0. 05.

3 AMOVA S5 ¥R W K8 0 5 AR Y it
fe7AE S 4 KR 4y ok A BEAR N B O A 5
98.03% —99. 05%0) » >k F ZH B W) 5 #F 44 4] 1Y 358 1% 22
AL (0. 04% — 1. 25%) . HGHH R I 2 51
ANEZEP =0.153 - 0.723 > 0.05) (% 4), [,
AMOVA Z5 R34 5 A RER K] 43 hy BT A= 20 B 55
BZHRE(F ., =0.000 4,P =0.496) , L A ST H G F
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R4 KEE&SHNEEHNSTFERSH(AMOVA)

Table 4 Analysis of molecular variance (AMOVA) of 5 L. crocea populations

A 5K IR F o A 5 20 AFEHEII/ % 43 Ak 1 5E 6 5K
syl . : -5 Py
Source of Degree of . Variance Percentage Differentiation
A Total variance o o . . P value

variation freedom components of variation/ % fixed index
One group
Among populations 4 3.235 . 006 33 0.95 F,=0.0095 0.153
Within population 115 75.743 . 658 64 99. 05
Two groups
Among groups 1 0.814 . 000 26 0.04 F_=0.000 4 0.496
Within group 3 2.421 . 006 18 0.93 F_=0.009 3 0. 205
Within population 115 75.743 . 658 64 98.03 F,=0.0097 0. 166
Three groups
Among groups 2 1. 868 . 008 33 1.25 F, =0.0125 0. 382
Within group 2 1. 368 . 000 98 0.15 F,_=0.0015 0.723
Within population 115 75.743 . 658 64 98. 61 F,=0.0139 0.158

fH5r K 3 M BER R (F., =0.012 5, P =0.382),
B, Exact £ 55 43 B & W], B A% 20 76 B 44 18] 1) 43 A
R IE S HA B EM(P<C0.001), A F 5 PREK
s — > Bt B 38 e D AFE 1 B AR 1K
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P A T T 43 A 5L B0 o A (TR 2) L 0L 10 B 4G 560 A
SSD fE (0. 000 3) F1 H, #8410 (0. 022) ¥ G il A B &
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WY IR SE o {8 (1. 300, A BFAE BEAR 29 7E 10,9
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P =0.062) f1 Fu's Fs ¥4 (Fg = — 1.506, P =
0. 12 F NG5 A i 1 L EH (R ) . ix45 RS
FERRAEY KI5 T 15 5 AT, BARFIHA RN
W B2 N T % 43 A 1 1805 A0 BE A 36 45 R (SSD =
0.009 3.P=0.50,H,=0.196.P =0.71) Jf & . %
T B BEAR D SR B (3R 5. 2) B L BHE Y Tk S8
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g T S P s R £ o NS T R BT UR ST ) PSS
A3 AT 4 B SRR I AR KB 8 Iy TR I Y B R
TR H RN SRR IR A R B R A R Yk Sk

Table 5 Population expansion parameters and goodness of fit test for L. crocea in wild and cultured populations

By kS K

.. ! ! LA N -
_— T DR G b Demogmaphic cxpansion Gonta of i test
Population ) parameters
D P F P T 0y 0, SSD Pssp H,; PH,;
Wild group (YSQ) —2.274 0.002 —27.438 <<0.001 1.30 0.768 14.908 0.000 3 0.94 0.022 0. 83
Farmed group (YZQ) —1.445 0.062 —1.506 0.123 2.75 0. 486 0.581 0.009 3 0. 50 0.196 0.71
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The histogram is the observation distribution, and the
curve is the expected distribution under the population expan-
sion model.
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Analysis of COI Sequence Variation in the Wild and Cultured
Populations of Larimichthys crocea

LEI Fengling' , CHEN Minfang' , MENG Yangxin' ,NIU Sufang', WU Renxie'*"* ,PAN Ying®

(1. College of Fisheries, Guangdong Ocean University, Zhanjiang, Guangdong, 524088, China; 2. State Key Laboratory of Large
Yellow Croaker Breeding, Ningde Fufa Fisheries Co. ,Ltd. ,Ningde,Fujian,352103, China)

Abstract: In order to clarify the genetic variation characteristics of wild and cultured populations of Larim-

ichthys crocea ,the genetic diversity, haplotype distribution, genetic differentiation and historical dynamics of

five L. crocea populations,including Xuwen East Coast wild population (XWD) ,Naozhou Island wild popula-
tion (NZD) , Minyue East wild population(MYD), Xiangshan cultured population (XSYZ) and Ningde cul-
tured population (NDYZ) ,were compared and analyzed by using COI gene sequence. The results showed that
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the genetic diversity level of the three wild populations (A =0.757 6 —0.877 5,7 =0.002 6 —0.003 1) was
significantly higher than that of the two cultured populations (h =0.194 7—0.495 2,7 =0. 000 8 —0. 001 0),
and the haplotype distribution frequency of the two groups was significantly different. There was a significant
genetic differentiation between XSYZ and NDYZ,MYD populations (F_,=0.128 5,0. 086 0, P<0. 05). There
was genetic homogeneity between NDYZ and three wild populations (F,= —0.010 6 —0. 000 2, P >0. 05).
The historical dynamic analysis supported the late Pleistocene population expansion of wild L. crocea ,but did
not support the population expansion of cultured L. crocea. Studies have shown that the differences in genetic
diversity among populations reflect the mechanism of different evolutionary forces in the genetics of wild and
cultured populations of L. crocea. Breeding practices and artificial selection have played an important role in
the genetic differentiation of L. crocea populations in the East China Sea,while some factors,such as popula-
tion expansion, breeding escape,artificial release and species diffusion ability may promote the genetic homo-
geneity between L. crocea populations in the western Guangdong sea area and the East China Sea. This study
revealed the status of germplasm resources of L. crocea populations in the coastal waters of the western
Guangdong and East China Sea and the differences in genetic characteristics between wild and cultured popu-
lations, which could provide scientific basis for the protection and utilization of germplasm resources of L.
crocea.

Key words: Larimichthys crocea ; COI gene;sequence variation;genetic differentiation;germplasm resource
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