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Population genetic structure of Pneumatophorus japonicus in the Taiwan Strait
ZHANG Liyan, SU Yongquan, WANG Hangjun, WANG Jun”

College of Oceanography and Environmental Science, Xiamen University , Xiamen 361005, China

Abstract: The chub mackerel Pneumatophorus japonicus distributes in Indo-Pacific Oceans and occurs along coastal waters
of China, including the East China, South China and Yellow Seas. With the fishery collapses of the three top commercial
marine fishes ( the large yellow croaker Pseudosciaena crocea, the little yellow croaker P. polyactis and the largehead hairtail
Trichiurus lepturus) , the fishery of P. japonicus has become important since the 1980s. Based on the migration pattern,
morphological and biological characteristics, and tagging experiment, two populations of P. japonicus were initially
identified in the Taiwan Strait, i. e. the East China Sea population in eastern Fujian and population in Southern Fujian-
Estern Guangdong.

Knowledge on population structure is essential for developing fisheries management and conservation measures. In this
study, specimens of P. japonicus were sampled from eastern and southern Fujian waters in 2009—2010, with total lengths
of 204.7—300.2 mm (n=30) and 214. 1—311.5 mm (n=30), respectively. Amplified fragment length polymorphism
(AFLP) was used to analyze the genetic diversity and variation of the East China Sea and Southern Fujian-Estern
Guangdong populations in the Taiwan Strait and its adjacent waters. AFLP bands were scored for presence (1) or absence
(0) and transformed into 0/1 binary character matrix. AMOVA was performed in Arlequin 3. 1. Number of polymorphic
loci, Nei genetic diversity, Shannon genetic diversity index, genetic similarity and genetic distance between populations,
coefficient of gene differentiations (G, ), gene flow (N, ) and dominant gene frequency were conducted in POPGENE
1.31.
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A total of 497 loci ranging in size from 100 bp to 1000 bp were detected from 60 specimens of P. japonicus based on
eight primer combinations, of which 343 were polymorphic; however, no population specific band was found. The number
of bands per primer combination varied from 50 to 81 and the polymorphic bands per primer combination ranged from
60.00% to94.29% . The proportion of polymorphic loci, the Nei genetic diversity and Shannon genetic diversity index had
no significant difference (P>0.05) between the two populations with 57.75% , 0. 1779 and 0. 2725 in eastern Fujian
waters , and 64.59% , 0.2123 and 0. 3228 in southern Fujian waters, respectively. The G value, Shannon genetic diversity
index and AMOVA analysis showed that the genetic variation mainly existed among individuals within population. N
showed the frequent gene flow between the two populations. Dominant gene frequency revealed that both populations had a
similar genetic structure. This study reveals that the genetic diversity of the two initially proposed populations is at the same
level. We propose that the stocks of P. japonicus in the Taiwan Strait belong to the same population. Further studies using
co-dominant markers are needed for a better understanding of the population genetics of P. japonicus.

The genetic diversity of P. japonicus in the Taiwan Strait is considerably higher than some commercially important
marine fishes in coastal waters of China, such as the Hong Kong grouper Epinephelus akaara, Yellow drum Nibea albiflora,
Barfin flounder Verasper moseri and Silver pomfret Pampus argenteus. Wide distribution and short reproductive cycle may
contribute to high genetic diversity of P. japonicus. Annual migrations and larval drift in the ocean currents can explain the
genetic homogeneity in the studied areas. Currently, the fishery of P. japonicus in southern Fujian waters remains stable;
however, it shows a decline in eastern Fujian waters. Therefore, timely and effective management can ensure the

sustainable use of P. japonicus wild stocks in China.

Key Words: Pneumatophorus japonicus; genetic structure; genetic diversity; AFLP
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AW BRI AL . Hih , 28 B 343 55, ZB0E BN 69.01% . BA51WH G754 1 1
S BN 50 B 81 ANEE B 1 A 5 T Ll 30—66 &%, 2K I ZRTEFEI R 60.00% —94.29% (3£ 2)

R EEBMETESIMEREFT

Table 1  Selective amplification primers and their sequences used in AFLP analysis

EfZ;RI Ip?ir[nq?rs FFH1(5'-3") sequences Mﬂj:el Ipr%ill‘nfles 31 (5'-3") sequences

El GACTGCGTACCAATTC+AAC M1 GATGAGTCCTGAGTAA+CAC

E2 GACTGCGTACCAATTC+AGC M2 GATGAGTCCTGAGTAA+CTG

E3 GACTGCGTACCAATTC+ACG M3 GATGAGTCCTGAGTAA+CCA

E4 GACTGCGTACCAATTC+ATG M4 GATGAGTCCTGAGTAA+CGA

ES GACTGCGTACCAATTC+ATC M5 GATGAGTCCTGAGTAA+CAG

F2 AESIHMYEER
Table 2 Number of bands generated by primer combinations
. Z 3L EL AL B %
B YA S E ENgj'Sij‘L‘f& No. of polymorphic loci Percentage of polymorphism

Primer combinations No. of total loci poly?l.wr(')phti(:ioci i) 75 [¥E] T i) 4% i) B
Mindong Minnan Mindong Minnan
E3/M5 56 36 (64.29) 32 34 57.14 60.71
E2/M1 81 55 (67.90) 48 50 59.26 61.73
E1/M1 60 41 (68.33) 39 37 65.00 61.67
E2/M3 50 30 (60.00) 22 29 44.00 58.00
E2/M5 73 50 (68.49) 48 47 65.75 64.38
E4/M4 52 32 (61.54) 32 29 61.54 55.77
E5/M2 70 66 (94.29) 36 66 51.43 94.29
E5/M3 55 33 (60.00) 30 29 54.55 52.73
11 Total 497 343(69.01) 287 321 57.75 64.59

2.2 2 MRS 2R

8 XFIEFEMES | W AE M AR AR B 2 SFPEERY 497 D447 0 rh R 2 BRI RE ()R S 0 A o) 2 A A R ]
FE R34 Z 2505 HU 4390 R 57.75% F164.59% (36 2) , Nei 15t 14 ZHEVEFE B Shannon £ REVEFS BU7E 2
ANFREE 351 0.1779 F10.2725 .0.2123 F10.3228 (K 3) o JLANBAESHW L4 SRR WD, 1) e AR A 1 35
e RS = TR FPRE (B S Z A 22 20 AR B3 (P>0.05) (2800 5 He ], Nei 56 H 224 P48 £
Shannon ZHPEFEELH) P {E43 3120 0.299,0. 126 F10.141) ,

®3 #HE2NMFENBEEFESH

Table 3  Parameters of genetic diversity for two populations of P. japonicus

BRI AE L R
Shannon TEAA ] i I S b R B
e Nei it f% Z AT 5k ZREMEREEL Genetic similarity G, FHF N,
Populations Nei genetic diversity Shannon between populations/ coefficient of gene Gene flow
diversity index Genetic distance differentiations

between populations

M 5 Mindong 0.1779 0.2725

; 0.9664 / 0.0342 0.0724 6.4104
[ Minnan 0.2123 0.3228 o

2.3 2 ASFREEE] s AL IR st L o1k
2 ANFREEIE] P B 0 A0 3B A AR DL RN A2 S 43 31 R 0. 9664 A1 0. 0342 ; # 4 Shannon 2 FEMEH5 % 3L K
IMMEREL G, AMOVA 7387 (36 4) S Gt 2 AR AL 8 5503 A 88.64% 92.76% (1-G,) 90.22%
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FAAETMBEN 11.36% \7.24% 9. 78% AFAE TR REM] ;2 DAVEEE LG N, 3k 6. 4104 (£ 3) . DL EArHTR
Y, a2 ASFRRERLASAEAE B B0 3515 Ak
2.4 2 MFPEEREL S

HF 497 AP AN B B AEFERUCR L 10% R B ) 43 X a0 A1 43 55— A B i X 18], Gt
P S PR R B3R A0 T 45 DX TR N B 7 B (T 1), 53R BR, 7 1% —9% .60% —69% 80% —89% I 4 55 1
(100% ) 11 Fk PRI FRU 0013 S BRI, 2 T 0 190 S8 2 66 PR R 3R A AR — 350, DB 2 AN e i) asit A% 25 A
AHIE

F4 saEFEER AMOVA S iT#E
Table 4 Data derived from AMOVA of P. japonicus

A5 S IR H e J5 2 A A S 2 53 JIT o5 L A6l %
Source of variation df Sum of squares Variance components Percentage of variation
FHE[E Between populations 1 200. 967 5.1234 9.78
AN Within populations 58 2741.333 47.2644 90.22
ST Total 59 2942.300 52.3878 100
3 it .
3.1 SR S 20l
A YIRRE RIS S 2 REPE S PEAN AR W B DRIR B 1) — 5 ol
AT BRI IR RGN A8 (IR 4R AR A § -

AL B IERE ) 22 A A RN P 2R TR 4K
JEARG A I 1S AR B R bR, AR i F .l
812 A Ml HURR AR PR 22 285 007 10 LU R M [N AR 1R 4 B0k 05

S H S 95 8P 808
| S

BL, FU3H £ 2 FERE A T AT 3 Shannon 2 ST O A A

FEPEFEBUM BT RIREAS I T L E45ie . 584025 AFLP Frequency interval/%

5T B0 LL B & BRL, 65 V5 Vg e s £ 7Y 22 2507 455 L ) 1y AMERREMEEARR E RIS 7

(57.75% —64. 59% ) W . /= T 3% B VT V6 O 45 /7 BE £ Fig. 1 Distributions of amplified loci in different frequency
( Epinephelus akaara)'®' (18. 40% —47. 70% ) | i& Ui o intervals
( Nibea albiflora) (51. 710%—51. 99% )1 | 4% BE F& il
( Verasper moseri) (15.60% —29.14% ) ") 448 ( Pampus argenteus) (26.79% —39.29% )" ; i 54 it %, [5] )
b I E a2 1 5 A5 ( Decapterus maruadsi) (58.97% —62. 70% ) ORI, R £ VR Ik i £ 1Y) 35t 1 2 R
T34 T A AT — TR 1

A2 B v I ity £ HAT 350 3ot A5 8 S KT R SR 2B A S AR WA (1) — MR =, Al He A 3 03
A YRR AT T R s A AR R E N A 2 T2 A A TR A O PRV R, P R
HAS SRS o3 A o B0 R0 AR B30 B LT Wik 1) 1) AR S5 PR AR X 48/ | AT LR 3R e 22 1 3o A%
AR5 5 (2) G R TR A R B S ) B A A GH R PR S IR P, B RS FE AR R R ) R SRR
A SRR S 0 0 JRAS AR TR R 1K AN G T s AR, NI R AF T 5 st A 2R

B BB 22 R REALY 1 225 DNA(RAPD ) 3 AR X 15 PG H A5 ( Scomber japonicus ) A 16 P B
H A FNIRIN 5 ( Scomber australasicus)3 NSFIEEFEAT AU 45 ZHEME M 2 B | 5 ) As 5421 [) J&8 4R 1 PR R 2
HEPU TR H AR 2 257 LA (40.93% ) Nei 385 ZREPESE %L (0. 1111) Fil Shannon ZHEEFEEL(0. 1694) £
INTARWIFELIR (57.75% 0. 1779 F10.2725) , 3% 0] GE- 5K MAEA N K fie (il IR ARICAS [l G
3.2 ML kb

FIHH Shannon ZEEPEFEEL FEH 404L REL G, H1 AMOVA 43#7 3 Ry Al BT i fa st 5748 5+ 1 A A 46 s
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AR KRN el N1 ¥ el s e o o d o i 12 R N ST 2 151/ A9 0 o o S R T - S B R S S
HIR 2 ANFIEE ) 3 AL 25 R RR B, AT T A% 1 A N7 38 A 2540 R 45 SR AR AR . Hartl 1 Clark ' Ik Y BE B K
T 4(N,>4) , WFRFEE DS —BELCECRIRIEE B 4a 2 ASFPRE a0y 5L R K T 4. (6. 4104) | [AIAEER A
Vo) S ) o 7 ) s P 52 A0 26, AN A AE I 0 A st A% o1k

X AR I S R B TR A R Y B RN TR IR R TR S R A e — R R T
IRt AR FE K IR 19°C I, 25 Soh W AT f, AhIRVR IR 16(22.1 °C)—24(16.8 C)d!"™ | X Eb4kf
TEZR W], 50 1 B S S AR B B 04 BRE 7, AT AR R A SR R S8 it . TR AR 0 I, B TS TR 240 dE &
VBRI 5 VAR LI R RV R XA B TR R A R T S A W O R g R A B, 1
FA— 13 T P W v 77 () 656 €00 &) £ By B AfE B 2 A 90 43 0 3 20 i) oy | [ R T 9, Oy i) R U 3 By 00 £ b FE RIS
X AT RE R AE 6 IS W R 5 VS et i nHESh T e iy, A, 6 5 A B i T I R e R
iy fry R AL i S REAS DA L T ) P — S AR v 3 VR EE B ORI R 12—6 H ; AR AR R Y i 0 A
PB4 - SIS IUER KR SERG T S & T8 i 0 i 38 (5 R R AP TR A ) | 4K 3—5 H A A 350 53k
FI) [ ) 2R v S A B AT AR D PRI 4—T7 A #RA Y K O ) B S a6 £ [ AR T R A 1] g e
M PR 5 BAC TRt TP & . 25 LTl G RECR M4 BRE I 1 PRI A i A M T e 2 i 5 T i
e ey £ o ) 38 A2 ) Sk i A DR, X K R A5 Han S8 0 S A I 35885 (8 6% ( Decapterus maruadsi) |
H Wi 1. ( Nibea albiflora) BIBFFEE518—3L,

AR AT 5 H AR G BTG R 130 4 AN AT, XA BBAFTE R 2R A WBORE £ H Y
A BRE SAR SR WG T3 B AN T S S8 26 5 LS 1% Js e Y 86 £ o) AR R R o) o P R P82 4% 708 S B
AT A, BB SRS A GY R ARG I 5 V0 ity 0 T B 5t 1% 2 AR PR AL TR AT B4 JE AT 1 i
Xof iy £ A I ¢ U0 A B DR e A Ak B T i IR B IR
BOgt: e AR SR AR R TP AR BN B B S M0 R SO A5 IC B R T Bl RIS
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