o BESH
2005% 9 A

KEE Y FR

ACTA HYDROBIOLOGICA SINICA

Vol.29,No.5
Sep., 2005

BREMBENEEBURSA BENFESEK

g F: b A
IAW HKER' AHA AP P?

(1. THR¥BREYIREGLRE,TH 315211;2. #HTEHHK>=RMBIIH . BM  325005)

MR NBEEBE(10—34C)M 10 MRS (FL I 3%0—50%) R T . HRTHEMLEM TR RS
BREMEFSERESHEW, ERE2Y, FRBLOERSHEERNEREEN 24—32C REREH K 26—
0C, BNAEKMBRBEN 22—32C, RBBEH 24—30C, EREEHET.DESHDTAEIX 80.7%—88.2%,
EWHHBMBENNFIEENFN N 86.2%—88.7% F 81.5%—84.0% ; B R B MO B ERBELE N 15%—
30%o , #E J1 9 10%0—35%o , B 18 0 FE 49 4 20%0—25%0. FERMBEHLE T DS ANRER EAR AKEFSRE.
51357 86.9% .77.5% F 9.38 x 11.0um/d, MWL HRZ 4—145d KEZUEWBN, TERHE N8RS %
82.5%—85.0% , A ¥ HAEKE 13.1ym Ll b, SABHEMBNEK—F FRRF/ BN, Bt 00K w

i R 8 77 38 F ot G £k B E L HE A o
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h 45 %€ 59683 XMIRING:A
HFH Cyclina sinensis(Gmelin) , BT # , B FRH
0 ORE FREE ETEES-—ME LN
WA, A20HEL 0 FERM BAXELEENE
BHRESEN KEEYE ESIMEHRTTH
FUO HFBT I NI BT SRR, RET
R R, ot & ad 5 IR B E M %R
SHEOBMTEATRCT, EEk, FROAM
BRI EHIZMKEETH SR, Bk
RBEMELEX FRBIERGEEFTNER YW
HRMFEAHRMIE. £F T 2002—2003 4 78 #f 1T
IR B0 % 3 A B U2 4l F 0 iR 0 N 5 R 4G B
AR ARERTEERLENERARR
FOBAERF AKNERMAR BENTFBRATEY
BB AR = R E AR I
1 HRmEE
1.1 M8 RIBMAFILIHEMT ERHHFRF
T, R 23 BB E S, R KA 3.0—4.5em,
LF N 5h BT F K 0 8CHE RO 59, BB 4 3 4 B0
MR ERM N ERZ W EKER 26.5—28C,
th  20.8%0,pH8.2—8.5,2 1Th BALLHREZE D

8 B A :2004-07-27 : ¥ 1T B %8 : 2004-10-20
EBETE W EEXB SR B (5% :021122540) % Bh

shdjaksh, BUS® D4 & A T2 ¥4 Bk
% ; M 45m’ KB FIEHRZELHFEK 160um &£
FEMEMNARNSREENESHETRMN, £X
P ARG RYEEER AR B KE (AT
), Ba—REREFRBKELR(NEWNHEDN),
EASLAE 88 Sr i e K O AR 38
1.2 77i&  7E2002—2003 SF iR A E P F £ #17,
AR S00mL LA A, AR RER
H7E 10001x LA . ZAEGF AL E 15 N/ mL; B ¥
YL EE 5 A /mL, B LA T X 21 3 ( Dicrateria
zhanjianggensis var. sp ) 1 fi & 3 ( Chaetoceros. sp ),
(2—4) x 10* cells/mL/d; S BIFFHEEF 15 1/
em?® , YB3} A .0 7 IR 3 ( Platymonas subcordiformis ) 3
£,(0.2—0.3) x 10* cells/mL/d. = K 37 (8] B X #
K, EHREBERES E IR 5 HEW
oHMERER KR/
FE10—34CREINMBESFERR, — N FIT
HEA, BKEE 20.8%, B XREHFE FEEK
BAMRERIE SR P,
ZHEBUER:-NEZREZRETESHDE

ERMA: ESIW(1962—) , & ML THRABBE, B4 T EASKEEDERENEMHHR
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YBRER ADESHERAREELAM . EHAER
M BEARTH REARZ ARRNTERTE
B AN R W BRI 7 9 N 4
BMARBEEEWN D ES K (FH 121.6pm x
103.2um) , R T ARBE TR EF SASHABRK
FHEEHRESNNESR); AAB—BNAE
&h ol (1Y 165um x 145um) (EFE ESH N A AR,
EARBETER BAENEHHN LALHR),
BEMKEK EHFEEESHER, RRERREITF
BAEEE,

TE L BE 3%0—S%ol8)i% 10 N ELE B, — N FAT

RRA APRE K gL KAREE, M
AAEXEFFALE T HTERFE. ERBRK
B 27—28C T, WM R [ £k [ %% 32 45 o0 % 1k 77 U
MR NERF ARKSESKE® , Hith b 27
EFRIBRERE,
1.3 MWGitHE DEHUELESR BEERH
ARBEITRENRERRATEREIT BERE Qo
RAAC. £EZEEEREMHAEFTE, FAEBRIEL
Excel F4bH, i+HARXIMT:

DEMBESE-DEHRE NI/ ZHENE
M x 100% ;

DEAHRBIE%E - BE DEHHENH/DE
RSN x100%;

AAEER - (ERNFTK L - FHRIFTK L)/
A RE( -);

10

BB AR Qo R R : Qo= (1) K
Ty T, 2+ SUCELE T, F1 T, 18 5 6 B 4L T B .
2 #R
2.1 BEXNEMERULEDRHATSENEN

FEIS—UCHBILEET, FREMATHE
BEMFETME. AE1TEL: 18CH, AZHE
FREYD DB TEE 40h; T4 KIR 4CH ,KF
ZEDRSHBAMNT6.5h BILESHESHREMNXR
XWRIBB R y = 64.323¢ "2 (R? = 0.9869)
B DEGHESRNBYROHEBENELR
HHB¥ER ERKBE I8—20CH , BEHAF
HEEWGR K, BRERREBILEE L E4R
BEWMAE, DGR EEEERMKE, XF 18.5%—
22.0%;:34CEERKBRERE, BB AFR R
HSHESRTRE BERHIHEL 77.5%. 24—
RCEBLNETRE, £ EEAL REIE R,
BhE.

=64 3236*) 2187x
R?=0.9869
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lor

20r

% 28 2
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Bl BESHEGRLEDEHIRESE BEENXE
Fig.1 Relationship of temperature to the incubation and Metamorphosis
and abnormal rate
—a— WLt

—o— M

Incubation duration( h)
Metamorphosis( % )
Abnormal( % )

22 REFRYSRERE
HHEE—REHFRNBEMELSTERETH
B, RAEKBEEMRE R QuERR. Y QfE
Ko, R ZBEFRERRENBEGRET
B, %1 8BR,26—30CH Q,ofH B 2, X%
RiZREFEEFRBLNREREEE, EX1TR
BEHEANESER, BERME, 75 N 80.7%—
88.2%9.8%—13.2% , i T 30CUEE £ 2 & L

Hto
21 WRERZWESBEEN Q.M
Tab.1 Qg value for C. sinensi, embryonic development at different ranges
of temperature
L t L=t FHEEC) o ) 0
() (C) (°C) Mean tempera ture (h) (h)

32 28 4 30 9.5 14 2.63
30 26 4 28 12 16 2.05
28 24 4 26 14 23.5  3.65
26 22 4 24 16 28 4.05
32 26 6 29 9.5 16 2.38
30 24 6 27 12 235 3.07
28 22 6 25 14 28 3.17
32 24 8 28 9.5 23.5  3.10
30 22 8 26 12 28 2.88

2.3 RENIHOBEEMEKNER
2 iR, 7E 10CRER B BE T ,36h N K& 4r4h
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BWH RS, S EHEKX 0% UL, S BRILEEILE
KAE,60h SREEHATERT. £ HCHER
KBRET, 2h NG RRAREER, @RMPER
X BERESRALEEHFUANE AERES
AR EFHEENN0.2%, 4 1/5STMEEXELESN
mH R, BARE TR, XRERE,10-32CER
HEHRRFERRN 66.0%—88.7% ,1H 10CH;
EEE DY HYER,20CH 12 U EMEHARE
TRER, 22 CHRIA ARTFM, ANFIEERTE
B, 2CHABdAHATENERS R, RE 26—
RNCHEHAYEABERKEAER MEREERH, &
45dERMEFINMENESRS R, HESPTH, B
WHHMEHBRER 24—32C , BEE KB H 26—
30C,HFIEH X 86.2%—88.7% , B AEKEH 9.5—
10.4pm/d,

H2 BESEQERHREEMNEKNXR

Fig.2 Relationship of temperature to the survival and growth for larva

Survival rate( % )
Growth rate(pm/d)

24 BENBAEE EKBEESHKMK
3FR,HRBENAR FEMESZEEN
M BB AHBH ., 10CHEEH, FHRENEER,
6h S ZHiE N, B 2L RBMR /S RIT,S5d 5 BT
T,18d AR FIEEMN 50.1%, HJLFE 4
K20CH, A KR AN E®,18d EEESHN ;22C
KRBT . 4HEHER , REFHLLOEMAE, T
HERER 9.2um/d, R AR EH A2 RE
WARED, MERCHABRBBERGT skt kE
RUEERYER TR, MCREA, BI4EE
RETD HETRRELF, 5 RNA 36.4%;
REE 2430CRESEN, ABRER,EFH
BOAEKERMEE R L T ok, 5%

13.2—14.8um/d 1 81.5%—84.0% , X1 18d /5 ¥
PTHKBINEERRNERRENL, AE 3B, 8
MERKMAEENEERE R 22—32C, Bi& 24—
30C,
90t
70
sof &

30

S T T W T

10 . 22 2.6 30.3.4
()
B3 RESHORAEFNERNEE
Fig.3  Relationship of temperature to the
survival and growth for juveniles
A AR
—e— 4 KK
2.5 BRENERBUEDHGATSEHER
HE 4T, EHRZEIBE 27—28CKEBT,
10%—40%ctk R EI A BT REZE D4R, Hib
JE 10%F1 4d0%o R T , B K BB EHE 4 B
AEREXRL, EERNNT.5%M5.5%, LB
B MZEELE 5%0 .45%0 FI 50%0 19 ¥F /K o, BE RS B
BARRERERL; 15%—30% BB ILE HEF,
HP L 20%0—25% A BB EE BE , A A RIE 84.1% —
88.0% ,D JE 4 G R , BT AKX,

Survival rate( % )
Growth rate(pm/d)

100 -
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60 b

40F

20F

(1) e S R S S 0.
0 10 20 30 40

(%o0)

B4 HEX DEHAMELEENER
Fig.4 The effects of salinity on the incubation and metamorphosis of
D-shaped larva
—e—Lh%
—O0— M %

Metamorphosis rate( % )
abnormal rate( % )
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26 RENEHRODEZT . EKBRTSHER

HEGREE 2, ELE 3% KD, 48 5h 5
ERARTUE, AR ERSF EMTBNEE D, 480 5
SR, 7T 10%4,24h WS M EX,3d 5
3[5%MLRALT, FIENSHREKRE, RRERN
FUNRTFEMG R, ELE 0%4, 51 B3 BB
RAEIA B, W5l R %, 36h HBFET,5d JFIET- Rk
65% , FFEMM BT P BN E, FEES, HhE
45%04 ,5d J5{UH 10.5% 5 3G , L XK, P4t
FDRYEB B, thE 50% 1% K &, 40 & 24h 1
100%FE 1=, REEFFIE . RATELIE 15%0—35%0 1E Bl
AAHER AKRER FEER, BRFARE
ERMEES. Bk, 3RE (5% —30% TR 2R
BAKEERE, BIEERE N 20%0—25%0 , TR IE R
TEEAKEEERRR, BRESFED 86.9% .
77.5% %1 9.38um/d x 11.0pm/d,

2.7 HENBAGE . EXKRESHEN

HEAREZW(R3) WA BRELFE 3% MK
HIFFE S, 12h XX T 50%,10d 5 H R A
B KE . 7 45%0 F 50%0 B B 2L FF 55 o , 48h 7715
BEF 30%, 757 6d M1 3d FLWHT, hpF
0% BRF 5.5%MEZ 2d REZNEY, B
NABRNESERF, EHOBRE, TEMHY
W RAEE 10%0—35%% 4 , 1 B 4 253 s 1% K,
BERF AKELAER . HEH S U LM REE
TEEWNERHN, Ko 20%—25% LB A, E &8
EHMNRTEEN 90.59—93%, HFEH 4 K
N4—11.7um, E N EPWHENNWEEBEENE
82.5%—85.0%, H ¥ WA K ik 13.1um L b, &
U—145dEREZNEH BN K IEEF. B
e 10%—35% RHENFE A K RESHETR
B iE £ 20%0—25%0 o

22 FARRTREINOHEK FERESMR T=27.0—28.0C

Tab.2 Growth and survival and

phosis of C. si

is larvae at different salinity

S (%) Fl FHER x ER(pn) HHREFHER x ER(um) A ETYERE(und) SHRER(%) ARNGREEE(%)
Salinity Mean long x high of Mean long x high of shell at Mean growth rate of Survival rate of Metamorphosis rate
shell at start end five days larvae of crawl larvae
3 121.6 x 103.2 — — 0 0 creep
10 121.6 x 103.2 142.1x126.3 4.10x4.62 42.6 0
15 121.6 x 103.2 144.2x 128.6 4.45x5.08 62.2 37.6
20 121.6 x 103.2 166.2 x 148.8 8.92x9.12 81.3 70.6
25 121.6 x 103.2 168.2 x 158.2 9.38x11.10 86.9 77.5
30 121.6 x 103.2 158.2x132.3 6.92x5.82 63.9 45.6
35 121.6x 103.2 149.4 x 139.8 4.56x 4,52 30.2 11.3
40 121.6 x 103.2 139.1x 125.8 3.50x4.50 35.1 0
45 121.6 x 103.2 128.8 x 110.5 1.70x 1.62 10.5 0
50 121.6 x 103.2 — — 0 0
23 THERTHRRAMNEK FERESMA T=27.0-28.0C
Tab.3 Growth and survival and metamorphosis of C. sinensis juveniles at different salinity
EREN AEKSE ENE M
B RER(%) EHER () BYHEKRE(u/d) BEEHPAER(%) ERERLRIH() (um/d)Mean FHEK ()
Single Mean growth Survival rate Experimental days of
Salinity  Survival rate of growth rate Mean long of shell of
water-tuber rate of days of dual water-tuber dual water-tuber
single water-tuber of days dual water-tuber
3 4.0 10.5 4.6 0 - - —
10 66.5 9.5 6.8 55.5 16.5 11.2 323
15 87.5 7 8.9 76.0 15.5 12.4 328
20 90.5 6.5 11.4 8.5 14.0 13.3 339
25 93.0 6 11.7 85.0 14.5 13.1 341
30 80.5 7.5 8.5 69.0 16.0 11.7 333
35 71.5 8.5 1.7 51.5 17.0 9.7 300
40 12.0 11.0 4.2 5.5 21.0 7.1 272
45 0 — — 0 — - —
50 0 — — 0 — - —
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3 itig
3.1 WRHBEWHHER
HRHHBRESHE LR ( Rallarca gra-
nosa) \3C %8 ( Meretrix meretrix ) . I 12 T $4 1F ( Ruditapes
philippinarum) . %€ £ 15 48 ( Saxidomus purpuratus ) P4 JE &
( Coelomactra antiquata ) . 4 ¥t ( Scapharca broughtonii ) %
HRWELXMEBEEFEFAAS (R 4), LWAEMD
T4 35 K F HoAbRh S T 22 B S0 20 4 ; B AR 2
B &l B AR BB /15 20d S5 1€ R B BUE S RE DDA 320—

340pm , I L B At b 254 [5] R BOBOE DL/, R B T A HE
NMEKEEHA R, MAIHHNAERE BT
A R W KB, WS AR R RO RE R AR XT 8220, BT LA B
HESHABRD, EARSE . EE2HRNERE.
ERERBE KEFRER HHKEERE—-RIE
HEYLREMAES IR E K/, A B IE 52 U N R
BAUREGETANENEREABBENEE,
B A R B PR T R L 1 A BLAE B BY, REARAE
R R REE B R

R4 LHMERD TR
Tab.4 Larvae characteristic comparison of several species of Bivalvia

L E D 4 B K/ (pam) i3 2 5B {CY) R # E5 K/ (um)
A 2 (um) Diameter of egg ) .

Species Size of D-shaped larva Days of floating period  Size of metamorphosis larvae
9 ( Cyclina sinensis) 94—98 110—115 5 160—170
P M ( Tegillarca granosa) 60 95 8—10 180—200
S ( Meretrix meretrix ) 72—90 110 7 200—220
4E R % %2 {F ( Ruditapes philippinarum ) 71—85 95—102 5—6 190—200
¥ T 7 % ( Saxidomus purpuratus ) 73 107 12—14 200—230

P & ( Coelomactra antiquata)
%t 4 ( Scapharca broughtonii ) 58

62—68

86—93 8—10 208—220

80—8S 18—20 210—220

3.2 WAAEERR ENE4) R ANHE W3R BE 60 E KL 6E S
SELRER, FRKER 2HHALEHEN
BERE KN 26—30C, N MR EEE R 24—307C,
BEMN=FHERUEEE, BEHREERIA G @KE
WHRBHEMNBEYE, X—NER5RM B RFE
BRI FEMBIFTRAAMOONS) BHN AREH
FRERKPENNER. BANFHREL HF—HFHER
BHRBEN TR, EFLTRESEY, BAME
WEE K BEMMRE, EOMES, MY
FAMENEREBEEEE + 10CU L, MAMEKS
At S K R 2R T B, X RR F BORE D 2 R MAE A AR b
EHKR, AHTHEREE S BEHE, &0 NN
HITT20d EAMBRERR, BRRIEEN 22—
RC,EHBEME,EEENEHHENTEE, B3
SRVBRTREXMBEX, ™HbKe A6k
REENESHEMNBEMHER, TRESBEREAM
AR N RRRE SR, B E RN EAEK
EESRE TR, fFEHHTR 1000um 24 FIHE D
BT 4CHvkE+ 48h BEA X,
3.3 ERENSRAMESRANWRENRRE
HRHEFPREX
FRRAHBLALMEAERS AN EEEE

15%0—30%o0 ; HE D1 A8 534035 2k 75 BB 10%0—35%0 , B iE
th BE X108 20%0—25%0, BT L, HHE B —Fp) 3k
B EEEFREBREIIRENER, ERER
PRE, RALMEERZ HEH BB, B
BXHEEEME R R T X Wi AE L BE S, K3
HERKRTHEH, XS5RER ks, X
BEREOARRNEENRZ AR MNE—
B MR ERERTF . KAHEL RS
AR, AFEFRKBEEETRHRX BB %K
WMART O, B RFLBXTEEEN EEN Y,
HERBMNEEEENER T RENHEYE, KRS
RETFEHEYE,
FRAOWEREBAEATHRE=FRAE +
NEENESEN. B Lt EHRRTAEY
HRIL L E 7R B AR AL WE B 15%0—25%0 RO ¥ 12 M 5F,
HRXERLCMBEWRHAEETFNBERBERRENE
B UMTRREBAEMGRAGHETSE, BER
MMEEYEREETTRALERKEAT RAFEHR
EREERN BRRNXSNBEEELEER,
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THE EFFECTS OF TEMPERATURE AND SALINITY ON THE INCUBATION OF CYCLINA
SINENSIS AND SURVIVAL, GROWTH AND METAMORPHOSIS
OF C. SINENSIS LARVAE AND JUVENILES

WANG Dan-Li', XU Shan-Liang', YOU Zhong-Jie' and LIN Shao-Zhen’
(1. Marine Biotechnology Laboratory, Ningbo University, Ningbo 315211;2. Zhejiang Marine Culture Research Institute, Wenzhou 325005)

Abstract: The Cyclina sinensis ( Gmelin) belongs to the Lamellibranchia, Heterodonta, Veneroida and Veneroidae, is a familiar
and economic seashell along sea in China. The reproductive season of this seashell is at 7—9months yearly, and it have entered
now the large-scale artificial productive stage of seedling.

In 2002—2003 years in the Leqing, Fenghua, et al, Zhe jiang province, Author utilized the seedling facilities of the Te-
gillarca granosa to engage in the seedling growth of C. sinensis, and investigated an influence of temperature and salinity on exi-
sting, growth regulations of the C. sirensis in different development stage. All these works will provide theoretical basis for in-
creasing and steadying yield of the C. sinensis in seedling from now on.

This experiments chooses to use with the parent clam 2—3 mature in ages, long specification in hull 3.0—4.5cm. At nine
tempe-rature gradient (10—34°C ) and under ten kinds of salinity(3—50) , the effects of temperature and salinity on the incuba-
tion of Cyclina sinensis and survival, growth and metamorphosis of C. sinensis larvae and juveniles are studied. The period ex-
periment of floating to swim proceed totally 5d, after adhering to juveniles the experiment proceed 18d. The results show that
suitable temperature is 24—32°C for incubation and growth of larvae, and the most suitable temperature is all to 26—30°C . The
suitable temperature is 22—32°C for juveniles, and the best suitable temperature is 24—30%C . Under the most suitable tempe-
rature, the oosperm is changed to the D-shaped larva by 12—16h, and the metamorphosis rate amount to 80.7% —88.2% . The
survival rate of the larvae and the juveniles distinguish for 86.2% —88.7% with 81.5% —84.0% ;Suitable salinity is 15—30
for incubation and growth of larvae, and 10%—35% for juveniles, the best suitable salinity is all to 20%—25%0. Under the
most suitable salinity; survival rate, metamorphosis rate and growth speed of the D-shaped larva are all tallest, attain 86.9% ,
77.5% respectively with 9.38 x 11.0pm/d. It need to spend average of 14—14.5d from the crawl larvae to the double, the live
rate of the juveniles is 82.5% —85% to the double, the average growth in day amount to above 13.1pm/d.

The Cyclina sinensis belongs to shellfish of a wide rang of temperature and salinity like most beach seashell, and the juve-

niles adaptability for the low salinity is stronger than the high salinity.

Key words: Cyclina sinensis ; Larvae; Juveniles; Temperature; Salinity; Incubation; Survival; Growth; Metamorphosis



