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Fig. 1 Major bays along the coast of Zhejiang province
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Fig.2 The yield of main mariculture mollusks in Zhejiang province from 2012-2021
(data from “China Fishery Statistical Yearbook”)"'
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ZHHNREEM. HENFM ., 2HERHERE
(genomic selection, GS). 7 FITEM . FEH (41)
'R (gene editing) F Al . FUBAL 4B E P& R
FWAFEMEARER, TSRk
PRI 20 i 4 75 Fh B R 32 BIBF9E 8 B T2 SRR R o

LA R HETE AU BT ROR
o — R A 5 4 S DA A 5 9% B A e R A T e
BT 8 AR 2 AR TR O
R AT, B AT TE R A K R AL
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RAERAL, RSPk, HAL SR AT KR
P B MBS F R MERAE . AT RERE, N4
FLHEACTRI RS | i pRgsi AL EJE , U H 8L 0 AIC
SE LU A2 1 52 A PR B R AR AR, R
Y L Y BGEREHA R LB TR RN, FIESE
TR HBARSE FH R, TR, AN
T AR I R 1Y R K RN H B A
A, REBAZMAUBE T KA WG (Crassostrea
gigas) ™ MR B DL MTAL B DL (Chlamys far-
reri) ™ 45 20 AV EBGFVEL T VIR RN, @
F& T AR SRR AT g oon YR mp e Rt
FHARUY . e un U SEREIR AT DK (R 2). TR
& DU R AR AW - A4, R IT R E
TR B 2 FE I 41 R B 53 B (genome-wide
association study, GWAS) B TTEE, 1 GWAS 43
B 1E 2 &2 2 M WROMH DG T R 25 DX 2 Ao 1) o B 5 0%
2 J5 SL T Je B AMELAG SR A SR D AR PR A Y
K, HAT, GWASHIARTEN KK . Hiahi, &
JAE 2T R B OB SNP E v H Y vy FH Bk ik &2
TNAE R 5 B3 DUV Al 0 i ) R A g T e
GWAS JriksE i T — A KPR AH G SNP i
FEAR S 578 27 A S R k2 Gk
(1) SNP o7 s3>, FEA A W AR 8 i DL 3y 5
IR B G SNPYOT i BB oY 4 L ok 4 B
HIZH S H HORTEVL ST R P RN BEE T R4FHE
filio AR R BE - A1BA 2016 4FH & T B A 4 3L R 41
TEFRA A AL = B B2 — K A )
LA BFER AT 5, R0 2R A%
PEHOR F BUATAL R D3R LL 2 5 i #™ o
TEEPBRETS] . 2018 4F, Gutierrez %™ X A1 1Y
A R DR 21 R v R BT A A TR ) ol v e R
25 (0.54-0.67).

BRI G, TR 2 RS I Y RE X A P A
FE AR H bR B AT 1 1 — B PN TR 4
Ao FiilJE CRISPR/Cas9 /i 1Y 1 R 41 4l R 5
DLE m KRG . 87 2 e SO 2 REAL S AT, e
KT . BEDARYT st e e R & i RR th T H
KW T1, AR B SEERE AR THRZ
— . JTAFE KB CRISPR A B A Wik A0 T+ 4% ,
L TR G 6 R AR AE K 7 S W b i 1 A iz,
FRREPE S ff . 758 (Oryzias latipes). Je % B Akt
(Oreochromis niloticus)., 5 # fii (Pelteobagrus
Sulvidraco) 55 2 Tt 2Js v S0 H S A 1) B ) 4
IEARAG A7 Je AR, R T 4K = Aol g
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Tab.2 Reported de novo genome sequencing and analysis of mudflat bivalves in China

YT FR FERAKMMb EEFENS0/kD SZHENS0/Mb i B 1 KR R B —5E AL ERPUN

species name genome size contig N50 scaffold N50 no. of protein-coding genes first contributing unit references
SR AT 1122.97 28.11 0.345 27 652 KIEEWGPER [65]
R. philippinarum
Ki0% 1331.28 678.86 57.99 26270 WL T BBt [66]
S. constricta 1220.85 976.94 65.93 28 594 TR [67]
Vel 812.61 599.92 — 24 398 WL T BBt [68]
T. granosa
Hib 903.16 2587.08 46.47 27 564 VLI EE RS [69]
C. sinensis
TH5Ed4 1796.59 1768.86 91.38 34283 op B R =B R TR [70]
M. mercenaria
ik 884.50 1797.72 45.00 24 045 rfE KPR TR RO K P 7L T [71]

S. broughtonii

RN, 25 Rk, NG AR
E DRI K h kT TIREVS, 40 Perry 5™
2015 4EHE RVGTEJE IR (Crepidula fornicata) " LT
Ui B-catenin FEH, P UKIESE CRISPR/Cas9 £ K
FEDLZE P Ry AT 5% 5 Crawford S5 16 B2 AR 15
(Doryteuthis pealeii) " B EENT T S S R .
TERFZAT N2, Huang 25" 8 5o 40 517
TR ) G 4 2 BB O 1Y nodal FEA 5 Yu S8 X
A W5 28 B e UL PR A DG P MSTN AT Twist 3
FTRsR, 1 18.2%~26.7% FHHE 4N dU K Az LR 5848 5
Li S5 S W Lk 2R 11 4 75 i CgMLCE 2 [
HEATESR , IR A SOR T 2 90%, AR DI
FER G EARS T — Ry =ik, HHEETER
T HEEOKMESZIR (Lymnaea stagnalis) W AR A5 5k
[N R ol 5 AR A1, LA D1 28 v o o BB AR A I A G
HF, Rl eT DU SZAE IR RN [ X
Ko FACHE RAE M, KB G T 56K 448
ARWHET N Hik, Ak %4a. @R, HHEEM
%8 JC1F (40 CRISPR/Cas9) i# 1% £ A B ik 24 i
DS T PR G 4Bt 5 07 FH v BT T O 1) B AR

S B BRI R g AR BRI KRR T
R 0T, PROEORE E A T R AR BRI, A AR
AR B Om) . AT, 7E DR Re AL
HWFSY . EBELFMRIERIZIE . 8L T Fh 40
BRI T RN AT S . 84, PEIR DIZEF P
HARMMUBAER . ZREE N, EHRCRE
ik, WAL UE RS, FXTVE G T R3 DL, ) 4 3L A
BT, 7 AR T i 358 DN s B R I 4R
Ko UL, AP ] ST R g el
AR, P, SRS EELF RN 2 E A
KA M EANE, S SR FHEREF
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HoR, FFRHIT R BUi . JUTORT bR Y A
SRR TP ARG . G AR EREOR,
2R AE MR, O B A AT R e
LNl 4B SN VNN S T S IR R 5 N
O HE IR i T AR BRI R A PR M S

43 . mEFmMEs

IR FEAE I A R 2 R B AT K A Y S
o 20 45k, FREDK IR L MR R IK 52.8%,
Lo e [R]85 9 TR R 25%~30%, KL Fh
BB KR A B RERE e, B
Fh A T2 58 B8R R AR SR K P FR B8 B S AR T 1) o 3R
FEMERR DURFI AR Z . P RE K, (UG, Hif .
SRMAE R EIA 549 T t, (GYEK RG2S
PR 36%" AR R 22 B0k VR DL 1A i
it L i 2 R B BE ) AR Y R AR H, HGkE
AR B B W KA AR IR | SREERA N, DA
W IR, MEMEVR DL IR AR K ARG L P
OR) BEH T . RFhEERAC . ENAE KA
)AL, ) 24T T ) e o o R

WEVR DU R A5 DEARTEAS [ AN 2 B B Ret
REFH TR MTTGTE R, ERCE R E M
RMFFEREAR, @ AR P, M.
U S HARPER N E IR KB R ARIK R,
Braws . B Uil om) BMEDR DI ZEIR 5T b
P FEBFERIERE T, N E SRR 44
PR @ AERMAR: MR A E R K —B
B[R 2l KA B, MR AR AR I 7E i LART Y B — 25
R, ek ARKEE, MR g (R
A s @ Prai ek BFEE . R
—ZRAVEEMR, AN L TSR 2 R e IR A AL
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WA, MR T R 2 SR e, Hop
1S e et AR S B W T O DL 2 e 7 A 2
FIFRPEAR, ASHTBA E 2017 457 4R 53 501 A 45 998 T 22,
A M EE HARERAET TIRE; O i
PR WA R Y R RN R, LA EEIT
TS0 . AR IR e @R s, 4
J I B SRR | SR ) S DS A I 21 E
FRAEETR . @ BRGNP
S AT Ei s 4 S-S E o VN & N TR S 4 B3
JE R ) AR A R, AR — 7 TR R AL
Gl . AEEREIE S AR EOR, i
W RRET . 01 7R MR DRI S5 T .

44 RUPSUH EXEEARMEENLSHA

M 20 42 90 AFAREIATLZE AT 10 47, FRFEHE
RIUETRIHBT A R RO M BT, RSB
FrFE DL IS I vl BT AR AT 2 S M HLAT 28 K
L ARG R RUEE AT LIS A, S BETR IR A
PR & R AL T RITHR 25 1F. I 10 RAFR, BEH
— A DU DU AR R,
o AR R PR ) R ALY SR
K JE AUE A WA SN 2L, Nz 05 8 1 5E
IR R R A L T80 5 SR Ak T4, I
R B H BRI AR 2 A A G M
Borfa . ARy B A ROR AT,
W DURAESR VUG & A e R ICHLS Al o )
BT A A AT BB A R i 2 A R S A5
B H AR AR AL . Bitifl . PR iEfL
AT B K

FNRFRAAPREHRASEE KA
WFFEH L . BDRL ., SRDUEE | KRBT AR R 2R
DUPERR K B RS2, Bo s A Sl . e fiok
I R G e e A, DA IR E SR e
W IH ARSI BT, S AR 55 D A= 5H 4
BEHOR

ALFBEALHRE  HERI=KIE .
I LM, Ear SR E A TE S
UL NP/ o /WD L O 318 SNBSS G/
IKIRPREE R . A B . oM R R
HEDUE TRt AL B AR K R HOR T2 8
REALIR P . DCE MUK B I R Ge i T AT A B
AR, #LHEE . FREE M HEAR R

KA G 4k & 5 2T F AR ik
HEBE B TR . BT . MIE R GE R E
B A IR R K R G, AN e AE DL 2
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JE SRR . W E I IEKEOR | B
OIRIEIREAR . BE DR, ST RS E A
PRfEdl . RS F BOREEA

4.5 MERNIERME~FRER

FTRAFO BB AL, RAMA R BB
PR Rl 2E T BUCE R AR R Bt R 4
RBARA: = 2B G ARG R, S
EWARLS S . B BRI R A

AR FAR A TR Tk T
Yywiok o Fml, FEREHE GIHAE QTR , i
FhBE BRI IR A R B, SR E B AR R R
WEAL . HUEAL . <PRE B — T T R R, SR
PR B by P A e R

AR AR R T RARA SRR IR IF
JRE Tl O B U A, S R TR TS PR R 1
TUZBOT IR GRS s R Fp sy . R,
o B A AR TR B, R MR Ay
TE ) R 52 35 ) R Bt 5 e S b B 9 DR A )
ARIRFR, TT AN BTG IR A5 1 R AU AR 45 5 RS
WESETEY, WEERRE AR i, 1
HEF IR A TR SR

2 NARA L ABANIIRR TR
MEVR DL P A B D 2 AR B, G A i DR 2 DG 4y
BT R L G e B PR R A A G B
OHR ST RSO M Y A i TR 2 e | R DA 4
PR AR NG ot
F R AR A RO YR
BEFMERY A R LwR, s HM
REMEARREGEEREA, HFEE7 . Pu,
YU DL A8 SR F AR i o

R H AT AR R s
BT DL T SR Aloll Aol 32 26— HHE 6 37 Rk
Sy RIEETIRM A Foo R
BEALHEARAE F RN B P A BRI 15 SR
WERLS, fEsEEAR . AA . BRI R
flp B3R, ST LA A W R
I B R, ST R Rl
R E R AL
46 RE

WEVAR DL TR K FRAH i R
A PRE L R RV BT ESR AN, W E A
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Development and prospect for scientific and technological innovation of
mudflat mollusk breeding industry in Zhejiang

LIN Zhihua ", HELin"?, DONG Yinghui *

(1. Key Laboratory of Aquatic Germplasm Resources of Zhejiang, Zhejiang Wanli University, Ningbo 315100, China;
2. Ninghai Institute of Mariculture Breeding and Seed Industry, Zhejiang Wanli University, Ningbo 315604, China)

Abstract: China has more than 1 512 300 hm’ of coastal mud. The mudflat mollusks as the dominant species in the
intertidal zone possess many advantages, including fast growth, strong adaptability and environmental friendliness.
Therefore, the development of mudflat mollusk aquaculture has great prospects, superior conditions and consider-
able potential. Zhejiang province has a long history of mudflat mollusk aquaculture and developed distinct charac-
teristics and advantages in the aspects of cultivation technology and model, artificial spat collection and seed
breeding, large-scale breeding and breeding of new varieties. However, it also faces severe challenges in the tech-
nology innovations and development of the mollusk seed industry. This paper reviewed the history and current
status of mudflat mollusk aquaculture industry, seed production technology, germplasm innovation and variety
improvement in Zhejiang province. Arrangement of the topics around the highly efficient and accurate evaluation
of economic traits, breeding technology innovation, breeding of new varieties with high quality and stress resist-
ance, key technologies and equipment research of efficient propagation, and seed industry system construction
were discussed. The key tasks of new varieties breeding and seed industry development of Zhejiang mudflat mol-
lusk in the future, especially in the 14th Five-Year Plan period are proposed.

Key words: mudflat mollusks; seed industry; germplasm resources; scientific and technological innovation; vari-
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