H38 % 46 o B dt R Vol.38, No.6
2017 4F 12 A PROGRESS IN FISHERY SCIENCES Dec., 2017
DOI: 10.11758/yykxjz.20160920001 http://www.yykxjz.cn/

S M3E i/ 71 8% (Cultel lus attenuatus)

E YR

% %' £54E'

xlfga 1
(L INAREWFEFIR GBI IWREEFESBEEALRE MG
2. PRI AR KA PR RO AR iR

Dig #HEZx' £ X!
2

= =
-1

264006
536000)

HE 201354 A 201437, RAMALFMERARFF EHRTT AR ENZ AT
(Cultellus attenuatus) iy M iE X & . £ EM ., BERG AT, SR8, REAFY, NIEE
FITEAURAEC X 2, i a6, EEIEE; INEABAMIIFE, URAFEHMAEY. &
KB RA . HeA Ak SN B RN B LR N6 A P A-TA LA, ANTTBEZREIINAE R
50-55 um, ZEAE26°C, HE8WABT, 224 hAFEDH L&, 10d54 2L FRA NI,
XM BN ] EFE A AR, T ORI T R A TF A R AR R KA

Kigia

hESERE S968.3 ICEAERIDAD A

/N J] #% (Cultellus attenuatus) 3K J& B4R 3 #7 17]
(Mollusca) . ¥ 5¢ 44 (Bivalvia) . #5 ¥4 H (Veneroida)
J1UE R (Cultellidae)(#R UL, 1997), A= THAEHOK 251
TOKK R R, R — A s e Y, 7EFRIE
F G X A 3 A (B 2 MR A, 2005a., by Rl AF,
2014), /DT R IE 6 38 LB SR, 2 B
WHENHER, BABESNETNE,

AR, 2 NZEIE BB IN  47 5 B A oK K
T AR A SE R ZR A 5], /) ] of B A U B HL
AR RAR, AR /N TTIR GE R, (W] Al 2 T 47
WHRE, JFREANTEN TESRAELTT. Har, HH
SPEA/NTIEFOCHGE , QAR N 5 (2013)40E 1 /)
TIWR R E TR s W EAAE(2010) 53041 1/ JT I

INTI SR ERAMFE; WIRAH; BRERYHAH
XEHE  2095-9869(2017)06-0107-05

RN R TEGRY L AR 5 BRI S5 (2005) . #2e 5%
(2008) % /NI Wt #R 4r DNA JP 84T T 000 £F
(2012)V5%F £F Ll IX /N T (PR . BRJIG R gk % &
PEAT TR o (H TR E A6 7 b X /N T 0% 1) 25 > 1
A LR TE o AR X B [ b Ty 3 M T RN T i
PERR & B R DL S IG 4 R & B R AT T 5T,
DI R B /N TR BN T B T SR AR AR B

1 HREHE

SCEG /NIRRT 2013 4F 4 H-2014 4 3 H7EL
IRV VIR AR

PEMR A B MES: LI AmE, B H RE 1 IREEf,
MTE S, 6. 7 A% 10 d RH 1R BURCREFES

* IR BT 22 S I H /N T B R LB B B BOR WIS & W8 (2013196 5 A PH IR AR Y HOR 1 A1
SIS 2 TF R 4 IR BI(GLMBT-201504)3L [R %¥ B [This work was supported by Large-Scale Rearing Techniques of Cultellus
attenuates breeding, and Open Research Fund Program of Guangxi Key Laboratory of Marine Biotechnology (GLMBT-201504)].

% %%, E-mail: jiangjili01@163.com

O WIRFEH . XML, FIBFFER, E-mail: 1xq6808@163.com

W B : 2016-09-20, Wi eihs H 1 2016-10-26

1) Wang Y. Studies on development of gonads, embryos and youngs of Phaxas attenuatus (Bivalvia, Mollusca). Master’s
Thesis of Ningbo University, 2012 [FMF. /NJJURHERR . BRI R AL B OIS, 7 B RS0 58 A: 247 18 3¢, 2012]



108 ook B

38 %

10 HFATARE], WS/ NIRRT IENL; J1H
10 e s A A AR, R e, A W,
VIR 6 um, SRR, BT
PUE S sl

WG K dh ik BEWEE . 6 AW, fidkAMATEE .
AN TCRH 5% B i B /N TT IR AR R S5 AR T BT N
B AR, B W B /N ER 3 (Chlorella sp.) Fl 4: 3
(Chrysophyta), BEHEE IR, J&RHMT . fiK
FFH R AR SS G 0 T SORECR I =B, PR OR R, BURE A
HEEEMEL, 0/ NTTIRIRIG K gh B2 B R .

2 #R

21 INTNEEMEREE 5 H

SRR B, /NI MRS, AR R
AR AE AN AR B R A =R R TR, 2 PR
B SR N RERAT 3 36 R 55, RN TSR PRI & oy
DUREFEI AR R L HEROB AR R

TR ML LTk o3 e e, gk el Jm A
B, PR A — 2 AR R R

A TSI Loy B, MEEPE IR
MEVEPERR I @, ZORY A NIRRT, I 1 2 5
K

BRI PERR ARG, BRI, R NSRS
o, PERRE W] UL

Hemo . PR AR B B AE R, HEmkoaT,
ZUIRY) o A 3 R REER iR R R OB B
BEHEME RS HEE , REREEWIR, Tk
G HEMERE

IR MRS, O ICRE B 2R, 2
B AR, Tovk o HEMEE
22 INTIRMRRELRZELE S

WG /N )R MEMESMETTG , IBIITIRIE N,
EPAAPIR | A EDRSEA KRR, JEIATRE ], I8
MWEFFESS A S, BE TR AR, b, #ErEE
HOBE M BUOR AR, MR RE - i UK SR A,
FEZ W ARG A TR (8] 1-a FIE] 2-2) AT BCKH
W 3 H .

A BB IELIA) A5 Al A S R/ i e R
I, ARERIER o PR BRI I PN 0 R AR i Z A, R
AR FIEARAKLI , BAT BIAR , I 100 98 i v e S
i, ARG SR, SRS B BEEDE
M, KSR B e, 0 PR T2 i 2B 4%
WrBOE S REVLEE R, H B AR (181 1-b FIE]
2-b). ARTBUAEHE N 4 H .

A PRI A A B A K, HIBR A B =
SR VT (0 I 300 o S I P TR A R AR T, A
HEE, BT RBLI ZREAR s DRI I BOR A AL
PR B A0 ARG T 7T (B 1-c FIE] 2-¢) AR BUA

B 1 /NJTIREEHURTE & E B A 2] R (100%)
Histological changes in the ovary of C. attenuates at different developmental stage (100x)

Fig.1
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a: Proliferation stage; b: Increasing stage; c: Maturation stage; d: Breeding stage; e: Suspensive stage
CT: Connective tissue; FW: Follicle wall; OO: Oogonium; MO: Mature oocyte
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Fig.2 Histological changes in the testicle of C. attenuates at different developmental stage (100x)
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CT: Z4F44L FW: JEIURE; SN: A5 4NN, SP: Il T
a: Proliferation stage; b: Increasing stage; c: Maturation stage; d: Breeding stage; e: Suspensive stage
CT: Connective tissue; FW: Follicle wall; SN: Spermatogonia; SP: Sperm
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Tab.l Developmental stages of embryo and larvae of C. attenuatus
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16 40 A 16-cell 1 h 35 min
32 4iififd 32-cell 1 h 55 min
ZEHH Morula stage 2 h 50 min
WY Blastula stage 3 h 45 min
JE ] Gastrula stage 5h 15 min
%4l L Trochophore 8 h 45 min
D JE4H D larva 24 h
Fe T AT Pre-shell stage 2d
5¢ T J5 ] Post-shell stage 8-9d

mercenaria) (MREAESE, 2005) 5% S 71 XL 72 D 28 A0
P, PR EAEAS L D A . AR R
HERCIFNAR 130 5 ANBFUT o /I8 008 Sy 0 A Sk D1 2%
it 240 HARS LB, HMEMELLBIZ9o0 12 1, [ARY,
A X ) B I S 2 LR R B, /N T A S M 5
VR SRR R 6 A a7 A AT, 6 A pa)
R R, DB P B S R B AR T, B
FLA5 A 8 A HECRFE 5 76 KT & A IS B0 K R 8 2 A



110 ook B

2 )R 38 %

T BAAR AR S5 (AN T S 20 K 3 B R AR ), /N )R AZ
FURH, K00, e 7 HhaBRES, /NTIiR
SRR B, VIR WA > IR sR R, Ui
BB A A ar HVE 5 . EW.(2012) V% S 3 [X /)
TR B BOBIFSE R B, KL i X /N T A B
ZA5h 7-9 A, Hegsa e, Wonm S5/ ]
R )P 22 5 . FTEHOR TS T R4 (2008) X 7 G
(Cycilina sinensis)Fse 1 & B, HIAFE AR FLILTE
BB 6-9 H , TN 7 A A IR0 IT L b DX ) 25 4 300 )
e 9-11 Ao AR, [FFp 028770 AN R i B GE
[B), TT SR 32 3 PN R R 3R (Can e 22 IR 22 5= ) F /M I
PRI (AR . RN A R 3R 1Y 2 (6] 52 e

AR 5 3 35 X /N ) W B AL 2L R R 2 2R Y
W, AR T /NI BRI, JEVIE TR T /N
RN T B TAE. 6 AR, Rifi/NTJR AR TE
F%, 16 6 H At B0 H Ak HEL . Mg 4h Uk B i AR
RIN, ZHRGIPIRAE A 50-55 pm, D JE4HFE K2 90 um
FER 2R 60 um, 52T A% B2 K29 200 pm . 525
2 170 um, 7E 10 d A, SELE] /D5 4y b 5%
BNJRAAENS , KSR R R85, dEARERNE, 2
Je BIKETE N, HE AR HE DL . AN 5% i 4h e A
KI5 FW.(2012)VOBFF7 245 AR — 3,

23 N THE W SLH, KILLT RN T LA A .
(V)N ANSERE NG5 , 32 3] il 55 1 5 7 24 1 3k ol
Pifh, REFINTFEE; QEHRABE T, MikHid
HAIR T H 28 W i, AL R AT IR AE N R,
$0 1) Ay 3 A T 0 M 45 s A B AL, B R I
INTTIR TS AT A 70%L) b, ROREL; (3)R A
T WK RIE AR G O, IR A Y
AIHE = ROR . - e UG AR S5 5%, 2 d JR /N TR 3%
DUATY T Ak 2 HE ik o X S [T 7 4 5 B v TAE it —
R

SEHES R B, /NI TR e SRR, £E 20°C
ENEEELAMET, T8 12 h G A KA % 1%
Ji; WiAETHEE 24 h s, HANEKIF, B, d
JE A SN, AE N G218, A K TEIE R 1 T o
W B /0N D0 08 R T 528 RE 0, WP DL G2 ey HL A
=,

ANTTIR T i SR AN W, (R A R
W, AN BFSE /NI VIR K T R, ok
Tl 15 B A G B IR FIE, R Ay /70N ] 0 0 YRR IR R0 3R A BA
FEFA

2 % X M

Bai Hu-mu-ji-li-tu, Ma RH, Gao YM, et al. The gonadal
development and reproductive cycle of clam Cycilina
sinensis in coastal Dalian. Journal of Dalian Ocean
University, 2008, 23(3): 196-199 [FA#IAR J1I&, ik,
E LR, A, ORI XTGP A B FIAR T R . K%
FERE2EAR, 2008, 23(3): 196-199]

Chen LM, Kong XY, Yu ZN, et al. Sequence comparison and
phylogenetic analysis of mtDNA 16S rRNA and COI gene
fragments in three species of razor shell. Marine Sciences,
2005, 29(8): 27-32 [Wkmity, fLIEH, M5-2F, 5. 3 Fpig
RLRKITR 16S rRNA I COI BEP H Be ¥y 74 Hodse MO %
GRS, R, 2005, 29(8): 27-32]

Gao AG, Chen QZ, Hu XG, et al. Ecological characteristics on
macrobenthos of net-cage cultural areas in the Xiangshan
Bay. Acta Oceanologica Sinica, 2005b, 4(27): 108-113 [
FM, PR, WIBAN, AF. Gl MR IR £ X R AR
AW SR, I EESAAR, 2005b, 4(27): 108-113]

Gao AG, Yang JY, Zeng JN. The shellfish distribution in Sanmen
Bay, Zhejiang. Marine Sciences, 2005a, 29(8): 42—46 [ %
R, BR%, WLT. WL =1 T DR R e, Rt
%2 2005a, 29(8): 42-46]

Lin ZH, Shan LZ, Chai XL, et al. The reproductive biology of
hard clam Mercenaria mercenaria (Linnaeus, 1758).
Oceanologia et Limnologia Sinica, 2005, 36(5): 430436
[P, IR, eH R, &, 5515 (Mercenaria
mercenaria) E54 AL 2R AT, GRS WIVE, 2005, 36(5):
430-436]

Meng XP, Zhang B, Mao SQ. Sequencing analysis on ITS2 Loci
in five species of razor shell. Biotechnology Bulletin,
2008(3): 182-185 [duF, 5K, ERIR. TRPA[R]ESE
ITS2 AT 8. Y RE R, 2008(3): 182-185]

Wu B, Song JM, Li XG Characteristics of benthic
macroinvertebrate community structure and its coupling
relationships with environment factors in Huanghe estuary.
Acta Oceanologica Sinica, 2014, 36(4): 62-72 [k, K4
Y, 222N BT OB Sh AR T 2 A AR IE S S
P FHIRE S 3. AR, 2014, 36(4): 62-72]

Xiao GQ, Chai XL, Shao YQ, et al. The reproductive biology of
Solen grandis Dunker. Marine Sciences, 2009, 33(10):
21-25 [H IR, 56 R, AR, 55 R ZaEY)
2. HFEERLE, 2009, 33(10): 21-25]

Xu FS. The bivalvia mollusca in China seas. Beijing: Science Press,
1997, 188 [FRIRUL. FhREIERGEEIARS). Jbat: Bl
1, 1997, 188]

Xu JT, Xu GC, Xu XH, et al. Analysis of nutrition composition
of edible parts of Cultellus attenuatus Dunker. Food Science,

1) Wang Y. Studies on development of gonads, embryos and youngs of Phaxas attenuatus (Bivalvia, Mollusca). Master’s
Thesis of Ningbo University, 2012 [F3F. /NJJURMERR . BRI R4 AL B WIS, 7 B RS0 58 A: 247 18 3¢, 2012]



%63 % HES SEIN TN JTUE (Cultellus attenuatus) B 7 4 #) 24 BF 5T 111

2013, 34(17): 263-267 [#imvk, tRER, F2m, 2 /N LA, & IWRVEAIR EIE A YA, R
T AR B SR A o3 A SOVE AL B RS, 2013, REEAAR(H IRBRAAR), 2009(ST): 343-346]
34(17): 263-267] Zeng GQ, Fang J, Jia SJ, et al. Biochemical genetic analysis of

Yan HW, Li Q, Kong LF, et al. Reproductive cycle of the razor eight isozymes in intra-populations of razor clam Cultellus
clam Snonovacula constricta (Lamark) along the coast of attenuates. Fisheries Science, 2010, 29(11): 669673 [ %]
Shandong Province. Periodical of Ocean University of L, FE, CESFA, 5. /NTTIRBEOR N ) T A s g
China (Natural Science), 2009(S1): 343-346 [I=]1£1f5, 253, I3MT. KRR, 2010, 29(11): 669-673]

(hiE i)

The Reproductive Biology of Cultellus attenuatus in the Laizhou Bay

JIANG Xu', WEI Xiumei', FENG Yanwei', HAN Huizong',
WANG Sheng', LIU Xiangquan'”, TONG Tong®

(1. Shandong Provincial Key Laboratory of Marine Ecology Restoration, Shandong Marine Resource and
Environment Research Institute, Yantai  264006; 2. Guangxi Institute of Oceanology, Key Laboratory of
Marine Biotechnology of Guangxi, Beihai  536000)

Abstract Cultellus attenuatus is a commercially valuable species that is widely distributed in the
north and south coastal waters of China. In this study, we applied histological sectioning and experimental
ecology methods to study the reproductive biology of C. attenuatus including the reproductive cycle,
gonadal development, breeding season, embryonic development and larval development. Experimental
subjects were collected from the Laizhou Bay of Shandong Province in the North China. C. attenuatus
were sampled three times per month from May to July, and was sampled once a month in the rest months
from April 2013 to March 2014. The results showed that C. attenuatus was dioecious, and that the sex
could be identified with the colors of mature gonads that were white and yellow for the female and the
male gonads respectively. The reproductive cycle of C. attenuatus was one year. The gonad of C.
attenuatus was composed of the follicle, gonaduct and gonadial tube. The gonadal development could be
divided into five stages, which were the proliferation stage in March, the increasing stage in April, the
mature stage from May to early June, the breeding stage from mid-June to early July, and the suspension
stage from mid-July to February of the next year. Its breeding season was between mid-June and early
July when the water temperature was 22.0-26.6°C. The diameters of fertilized eggs were 50-55 pm.
Hatching and the larval culture were conducted with aeration at a stable temperature and salinity. At 26°C
and salinity 28, the D-shaped larvae were hatched in 24 hours to the size of 90 um>60 pm. Since Day 10,
the larvae began to settle down and developed into the post larvae, and metamorphosis was completed. It
was found that the C. attenuatus had high tolerance to air exposure. No mortality occurred when the razor
shells were exposed to air at 20°C for 12 h. Our study provided useful information for the artificial
breeding of C. attenuatus.

Key words Cultellus attenuates; Reproductive biology; Gonadal development; Embryo and larvae
development
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