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Genetic impact of swimming crab Portunus trituberculatus farming on wild genetic

resources in Haizhou Bay

DONG Zhiguo'*** | LI Xiaoying', ZHANG Qingqgi*, YAN Binlun', SUN Xiaowen®

1 Key Laboratory of Marine Biotechnology of Jiangsu Province, Huaihai Institute of Technology, Jiangsw, Lianyungang 222005, China
2 College of Aqua-life Science and Technology, Shanghai Ocean University, Shanghai 201306, China

3 Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150001, China
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Abstract; The swimming crab, Portunus trituberculatus ( Crustacea: Decapoda: Brachyura) , is a large-sized benthic crab
species, which is widely distributed in the coastal waters of China, Japan and Korea. FAO data show the world fishing
output to be more than 380000 tons in 2010, while the figure for China alone in 2010 amounted to 350000 tons. As a result
of artificial mass propagation and improved stock techniques, the farming output also reached 91,000 tons with a farming
area of 30000 hectares in 2010. Therefore, the requirement of assessments and conservations of natural genetic resources has
become increasingly urgent. The Haizhou Bay is located in Lianyungang coast, Jiangsu Province of China, and as one of the
major fishing grounds. The bay was historically famous for the abundance of swiminng crab, but the crab population has
been declining due to the over-exploitation. In order to maintain a sustainable stock, releasing of crab produced in

hatcheries has been practiced annually to supplement the wild stocks. A large marine farm for swimming crab were
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constructed for the releasing exercise surrounding a 1700 hm®aquculture area in the Haizou Bay. In 2009 only, 5839000
individuals of swimming crab were released to the marine farm. However, these practices can cause genetic contamination to
the geographically proximate wild stocks when the interbreeding ouccrs between wild poplutions and the released or escaped
crabs raised in hatheries. In order to assess the genetic impact of swimming crab farming and popagation releasing on wild
stocks in Haizhou Bay, 20 SSR primers designed in our laboratory were used to genetically differentiate swimming crab wild
stocks and cultured stocks in Haizhou bay. There were 30 wild swimming crab samples were caught using a gill net in
Haizhou Bay (near to Xiaokou village Ganyu haitou town) and 60 cultured individuals obtained from two cultured stocks
from aquacultured facilties in Haizhou Bay in Nov., 2011. The results indicated that the genetic diversity of crab from wild
stock was higher than that from cultured stocks. The observed heterozygosity Ho value in wild stock was 0. 8509, while that
in two cultured stocks only were 0.4525 and 0.5283, respectively. The one-way ANOVA showed that the genetic parameters
of Ne, Ho, He and PIC in wild crabs were significantly higher than those in cultured stocks (P<0.05), but those genetic
parameters between two cultured stocks were not significantly different ( P>0.05). The Fst value among these stocks ranged
from 0.1085 to 0.1448, which showed a moderately differentiated state. The gene flow Nm ranged from 1.5 to 2.0 and the
genetic differentiation state was much significantly higer between the wild stock and cultured stocks than that within cultured
stocks. In conclusion, the genetic resource of swimming crab in Haizhou Bay was in a good state, and the impact of
swimming crab farming and propagation releasing on the natural genetic resource was not remarkerble which was probably

related to short time, scale effects of crab farming and propagation releasing.

Key Words: Portunus trituberculatus ; microsatellite ; genetic assessment; wild stock; culture stock ; Haizhou Bay
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FEIEA . 3 BRI AR RS 0 MEMERADLAS 30 H ., REERIN =P TR IRz SR =, -70 CARIR VK
FEIRAT
1.2 DNA #£H5 PCR ¢4

BRI LA ZH 2R 24 50 mg, Jc FHZEAB KOG 4L 8L Uk 11, 2 IRR ML ARG 3 — S0 B 3 B DNAS S 488 2 i 44
# 15 pL, 4345 . 2xPCR Mixture , 1E 15445 0.2 pmol/L % 100 ng H:H 4 DNA, Tﬁiﬁr“jb-% °C FiAE P
4 min;94 °C7EE 30 s,50—60 °CiE *k 30 5,72 °CIEMH 30 s, 3L 30 MEHF ;72 °CZEMH 6 min, 4 CARAE. I T
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Table 1 Characterization of twenty microsatellite loci in Portunus trituberculatus

{25 Locus 51975 HEHEIX 1B (A=w/iN | RS
Primer sequence(5'-3") Repeat Motif Ta /C Size range/bp  GenBank accession no.
F: ACCTAACATAACCTAACCTCA

S7ZX1 Ry TOATCCAGCCTCOACTAT (GA)13 48 208—259 JQ768808

I e s s e
F: AGAGGTTAAACATAGGCAAATA

S7X6 Ry GACGCTCOAGCAGAGAT (TC) 10 52 116—179 JQ768810

s P GACMCCAMGAGEAGEANT (o8 s s e

CTCTCACC
S7ZX8 E tﬁ;’:&tﬁﬁﬂﬁﬁi cC ’IECCTCCT’I‘FC 53 208—255 JQ768812
: CTTCACC)6

S7X9 IF{Z éggffgggi?fgfc (CTTT)40 51 195—324 JQ768813
F: AGAGTGCTCGGGGTACGG

S7ZX13 Ry ATACAAGGCAGCTCCCAACA (GA)S5 58 134—176 JQ768816
F: GCCATACACTGAGCAAGGAGTA

S7ZX14 Ry ATTGGGACTTOAGGCAGOAT (CTGT) 17 50 62—317 JX502602
F: GTTTTTATCGTGCTACAGCC

S7X16 Ry CTCCCAGTCITCCATTCTATT (AG)11 53 216—280 JQ768818

S7ZX17 gi%&ﬁ&ﬁiﬁé?g;\ggﬁg (GTG)10(GGT)5 53 249316 JX502603

S7ZX19 IF{:: i‘;ﬁ%}?&i&ﬁiﬁ?ﬂ . (AG)20 57 202—243 710768820

S7ZX20 g‘: é‘éiigﬁﬁg’g f ﬁé‘gﬂ (AC)12(GA)42 41 191—249 JQ768821

S7Zx21 EZ Eiﬁ%ﬁgg?ggxg CASQAC (AG)20(AGG)6 53 231—370 1768822

S7ZX24 g’: i{iiiﬁgiéﬁ?ﬁé& (AC)40AG(9) 54.5 187—394 JQ768824

Pu3 EZC/SCC :gfg gggfﬁfg{ég : \ (TG)7 50 181—242 JX391919

- FocAGGaeAGATIATGOT (camys 2 wow o

P EZTEZQE :ﬁfgggxgﬁg c (GT) 10 50 98—139 JX391921

o FOTIGICCACCICCCACTC (e 0w s

e FCACOAOCATAMGCCCAGE L s e o

Pirl7 EAET;?;%TG?E?\TISFESE? (CA)19 52 201—435 JX391933

PCR 9" 347 W) 28 12% TR NI I M BRI AGEIN , i vk 2 nhifi A 1XTBE (pH {EL 8.0) , Wl VKR B , B )
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20 M R BR SZX 14 FE B AR B i 5L A B 1 JC RS R
(null allele) &}, A2 ¥ 2y i BE 2 807 40, Ui BT IX 20 4
BT 37 W7 LR T = P AR T B 3 A 2 1 0
T T 20 AT B 3 BRI SO 3 R L
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[EI | ’ ﬁﬁ? Iﬁ f i—% g #I’i % r% EI /‘J % %\: /_:E ﬁl‘ﬁ? ’ Ho=0.8509 ’ Fig.1 Difference of genetic characterization of P. trituberculatus
T P 5% B AF A 1) 4% & B AR 1 185 A AR, Ho 4 51
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2.2 MEIMIE = PR TR IR S B A R A 18 AL T B R

VPV = 1 SR R 5 P A AR 18] A 5 PR UAE ( Nim ) FIEEA% S AR B Fse W3R 3 TR 3 BEIRIY Fst
7 0.1085—0.1448 , 4b T BEAMEAR DS , Nm b T 1.5—2.0, WA= BFIAR 5 35 58 BEAA 1) 36 1 oAb BE 4 3 L e A TN
=2 TR B, S5 PRI i AR A R A A PN 2 ) /N | R W A A 5 R P BT — 2 A Ak, LR Ak T o 2
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BIE,
2.3 VS SRR FEE SR RER S A BRI R 0e00 0450 0.300 0.150 0
GRFR ' ' ' ' '

TN VS = e+ BE SRR 5 B A BEAR[R] 1Y Nie's FFBEI
Tolmist (& 1 28 UL 3% 4, 25 0% 7 B AR AR 5 R A AR 1Y — FRARER2
W BRI, AE 0.5 LA L I 5% 58 A A (1] ) 3ot A% B B AR
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B2 = RHAR BRI, SR BER A A FE BS B L, 5828 Fig.2 Diagram of cluster analysis of cultured and wild stocks of
ﬂil#i'i , E’iﬁiﬁfﬁﬂ@j E‘Jgio P. trituberculatus in Haizhou Bay
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Table 3 Fst and Gene flow of P. trituberculatus of cultured and wild stocks in Haizhou Bay

BEIK Stock B A= BEK Wild stock FEFREAR 1 Cultured stock 1 FEHEHEA 2 Cultured stock 2
B AE AR Wild stock o 1.8247 1.4765
FEFERER 1 Cultured stock 1 0.1205 R 2.0552
FEFEREIR 2 Cultured stock 2 0.1448 0.1085 * % % %

AN (Nm) 3 T =5 B AR E (Fat)

R4 BHNEZERTEFARESTEREN Nie's TIRIEEES

Table 4 Nie’s unbias genetic distancest and Gene flow of P. trituberculatus of culture and wild stocks in Haizhou Bay

T Stock B A AR Wild stock FEFBEA 1 Cultured stock 1 FEHIREA 2 Cultured stock 2

B A= EAR Wild stock
FEFHBEAR 1 Cultured stock 1 0.5163
FEFHAEA 2 Cultured stock 2 0.5905 0.3223

WA W =R T AR B Y R R PR 56, ARBFIE A5 0 R 20 A7 s AE 3 BEUAR B A5 3 R ECA
2—7, o B A R ) P X SR B P S T A TR B A 1 A FE PRS- 43 00 3.35 2.9 X — S5 RHIK T
FE IR = ) TS B A B (9.83) ST = 1R FHAHA (6.23) ) (HAFS Liu 20 8506 6 ANEFA: =it 718
BRI ZE R (2.5—6.5) 1 X UL = Potk TR S L N AR T 8, nT B S R R AR 56, NS =8B T
T RARTEAR I35 AL ZREPERR S 5, Ho i3k 0.8509, W iy T & AR5 T A B REEF A= B4R 1Y) Ho (0. 71—
0.83) "' M ASHIFFE P G S A AR VAR A 2% A5 B UMIG T 3 B v DX SBF A BRI, Ho 43501k 0.4525 F1110.5283 , {H 5%
FERER ARG FE WA T =1 ) 5 B 508 5 P A B ML (H=0.56—0.58) , ASHFFT 45 5 Won i N 7 KR =Ptk
TEERFR YIS 15 A 0 2 = T IR A AR  (E Pk S i SR BE AR (1) Ne \Ho \He \PIC 370 4 3 22 5% (P>0.05) ,
T T P VA M S (8 M 1 RS A R PR, WA S i T IR AR X AT REJE: R TN TR B R B I A 355 st
)3 L, T SR A R A T BB FH T AN T BB AT WORE AR AR /N ) AT S5 BORE AR st 1% 2 AE b T R 73X st
1 ZZREVE B 25 SAEHE TR R T IR R KR S0 IR AR b 1 0 B2k | LR B it 7 1E 352 5 = Je iR g ik A 2R
SROKIREE, [ Foh-th, B 88 I P S A B A R PR A i 425 1) i 1 22 R 0 A0 K BRI R A7 530, LAk Bl T
BRI /N AR R ARTEAR L A KR PEA 5 BN SRR R RN R SRR A G W, il AR
A= WA AR R 7 1k KL AR AR I/ NER FEARER T b (0 1ALV SR BT (035 0 R 3 ] P o B 24 3
Wit & 2 REYERO I ST BRI E R R > B et o A s % 2 B BLIR , i T R IR b
Jiti, 5 FT R AR 25T T AFLP Fil D-Loop 43 F bR A58 25 e — 25, 1N VE = etk 11 18t 15 2 RetE i
w, AR R S B R E R,
3.2 BB IRFE IR T = otk I s 5 s

(G EEREY TR TRN =R S A7 0 = - 97 I i I S T R - D W& o S S 2ot R e T A WA R (1 W)
Oy FRERBR L E I R T B AR R AR Y AR B B DG AR . Wilson 3 i 33 TR AR ICH ARBF5E
BEY I ( Dreissena bugensis ) 51 A E ISR SFAS IR FIEED HOBE I K BUBE P I A 51 A S B KM ( Great Lake)
B AL X —id AR LR O Y HGE S , O IR S it U 1, SR %Rk D028 By Z by Hisi st
T E R BE i B v ) S s S kBR800 Therriault 3 JH 3 TR FRICHFSE T )57 T-46 224 Dnieper Fl
Bug Limans AEES LS | & A2 0F 5212 DUJE: DLBEBR X4 B0, J2 R B 2 AR 2R g 28 51 A #1022 K 55 16 180
AT HEXT R R AR AR B AR U 5 i 22 BRAM A (4 K 43 s LA B Wk R s b X
B0 ARSI I MV = AR T SR A A S B AR B AR B) Fse 8] 0.1085—0.1448 [, B A AL T v B2 4Ltk
A, Nm AbF 1.5—2.0 [8] 17 57 A= FEAA -5 35 B AR 19 388 1% 43 A0 LA S R IR AR DN 38 22 ) B, B R st 5 7 B
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TR BB Z A1 ZL /)N | e B Y A R 5 SR B A A — i 1 oAb SRR AL T rp S5 R, X — 25 SRS S5EE H
AFLP F1 D-Loop 4 FFric Axd o [ g 6 A b BRRP LS LA — S, Ab T AR RE i - UL B A B A
FRPARER Y AL A AL T P SRR (R SRR IR 5 B AR B 1 24k, e 2 5 B A AR a8t % Z PR MK T B A B
A 33K AR R M VS RN T3 I 2 — 7 A R B A S A R AR, HF T O A = 18 [0 R
F P AEGEUR , (HX ARG B SR Tk & rh AR g B B IR 5 TIK R AR BRI A & 2R B 3 1k st
o™ X AE RO YR AR AR A, (HAHFZT S R s AR R SRR = e PR A fE 22 5, R
T NATEER N B IR PR AT B AR BRI B st AL 52 . SR FHEARR DNA COT JE [R5 41 % JE 52 IR DL 2 A~ SR FE #F
5 2 ANEPA B R L ZREPERFOT W  FESRFE A b B A8 B 45 0 st A% 2 R PR LU P AR BRI A AR, 5%
B AR 55 24 1t 7 A RO 2 TR R A A A b P X — S R S AR ST i 4 R — 3, B2, =R T
T8 SRR S5 B A AT AR B AG 22 5 X T BE- S5 VN Y85 N T 3% 50 — o 1 J88 Aot [ el N T S0 R R
N B TRIA G A 6, 6 3 D (%) SR BELTG Sl RN B4 BR O 1% Sl X T8 R AR =P T B REIR Y 5 AL 2 ik + 0 A B
H AR AR R FR AT e S 2 AT IR R T 5 1) N
4 it

H AT =it TRt 2R SRR 0 8% 2L A7 A6 25 5, R 0 1 ) RN T34 5 i %
RIRGEUR A S e i ARA IR, H 53 B W — 38 B3t AL IR O, A 1 AR J5 DR e 2 3] 5 A AR Je N T3 3
R BRI T 515 5 ; RIET, @w%m.b%z@ T AR I T VR AT 1) 28 0o 5 A PPAN R AR 3R A T SR I
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