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Fig. 1 Growth rate of young Clam

Sinomovacula constricte under feeding
different alga

RIFEH(D. zhanjfianggensis);

b. BEEC. coloitrans);

REE P, tricornutum);

IR i ( Benthio diatom);

RFiS Helerogloea sp. );
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Table 1 Development and surivival of young clam
under feeding different algae

il i FIREIMRAE | HIE20EKBRK K320 KR H gtk
Toods BRI 2R ) B IEE &R HIFFIE SR FEi(fck)
iDeveloped time [Percentage of clamBarvival rate of |Mean increment
b % & g [from larvae to  |with bifera io clam cultured for [in shell langth per
Speciest Density bifora (Days) [total enltured for |20 days day {pm?
20 days
(>10%m1) %) (%)
R EE(D. o) 10 12 43.6 67.8 73.8
EEmmBEE(C ) 10 iz 29.0 66,0 72.0
SHREEE. ) 10 20 4-41 14,0 45.7
JEHEREER(BD) 2.5 - — BT 23.3
RBEE(H. 8) 50 — - DR 18.0
F#E(E. 8) 5 - - 2R -
#EE eontrol 0 - — 430 -

« D. g Dicrateria ghan jiongg:nais;(.c: Chaetocercs caleitrans; P. f: Pharodactylum tricornutum BD:
Benthic Diatom; H.»: Heterogloea sp.: P. s: Platymonas subcordiformis; an so ag below.
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Fig. 2 Growth rate of young clam under feeding
varions ecomposed feod
1, WA Control group): 2. XIFLH(D. z): 3, PHEAEE r =8N
H(C.e+P. t); 4, XEESHE +BRAER (D z+C )y 5. ZABEHE+
JEESE (P t+BD); 6, SHAEEH + KAREE (Ce+BD), 7. s
B+ ENEED. 2+ BDY
®? SHERIAPAZHWEIEHNNRENSEE
Table 2 Development and suvival rate of young clam under feeding
different composed food
b8 fal Fab W RENRE BH 20 KERKX W20 FRE BY¥gkak
Foods BR (KD ERANTEHR MFEE
Developed time [Percentage of clam |Survival rate of |Mean inerement
o % & B itrom larvae to |with bifora to total |clam caltured |in shell length
Species Density |bifora (Days) |cmltured fox 20 days ifor 20 days [per day
( % 104/m1) {%) (%) (pm)
b4 Lo R
W2 5+0.6 14 16.5 48,5 48,6
(D. 2+ BD)
ERALE+
5+0.5 16 18.0 65,5 52.8
{C. c+BD)
=AEEE
R 5+0.5 - ~ 28.5 28.9
(P. t+BD)
IRER+55
AEH 5+5 12 61.0 88.5 80.8
(D.z+0C, ¢}
=HBEE
EHRAEE 10+10 12 80.8 96.0 82.0
(P. $+C. ¢}
SEam 10 12 18,5 67.6 59.9
i 0 — - _
antrol d%ﬁl
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ERERUH, BEAENARES, B ERE —HRANERSHRANER, Fi
RERE BRFLR—BEFABKHAM, FEUAR, FEHF, FTERSHREMIITE
FRHEA—FTE.

(3) TRABHFAFBER L RPFEGHh  BEARERMMERDEZER, FE
BEF AR REERDR 4—20 BEOR. BT MEXNS—, BUBCEEREREAR /bR
R AEREE R, RS R R B B, R R T LR R
7R 1) B 3 B, FLBE R (D FEJLAME N A RSB R B R R W AR
AR X R A CREHE) AR KRB, EARMENER, RIS RNTEBRLEEAR

#3 TRAENEYREARATENRREKNTENE R
Table 3 Effects of the various species and density of food on the

growth and survival of the young elam

" i a5 & EHR20RKEMAK HHFEWOER
ROy E e
Foods Shell Jength (mm) Porcentage of clamSorvival rate
with bifora ta to- |of clam enltn-
b ¥ ] E LS g8R 12K 1628 0% [tal enltured for 20 [red for 20 days
Species Density days (%)
( x10¢/m1} | 4 days | 8 days |12 days | 16 days | 20 days %y
10 840.9 | 478.0| 756.9 | 1261.9 | 1468.6 48.5 7.5
TS B 830.2 | 434.9 | 922.6| 1138.9 | 1425.0 32.5 56.5
(D. =) 1 823,.9 | 433.9| J574.9| b93.2 ) B46.8 — 21,6
0.b 814,56 | B61.7 | 4v8.8| 590.5 (AP — -
20 844 .51 465.1| 736.7 | 1263.7 | 1803.9 25.6 53.6
SHAER 10 324,11 423.11 719,2| 1015.4 { 1373.7 29.0 56.0
(C. 2) 5 311,2 | 448.6 | 661.1 | 845.2 | 1085.3 A% 45.0
1 209.3 | 854.8] 455.1| b85.2( 6945 — 85.5
TAEL I+ i b+5 406,8 | 506.0 | 965.9 11]3.:’3 1471.4 61,0 82.b
ERAEE 2.6+2.5 373.8 1 B12.5| 901,1) 973.3 | 1311.3 87.5 78.0
(D. 2+C. ) 0.6+0.5 361.9 ) 453.8| 681.0 ] V8G.9 ] 1045.7 0.8 60.0
0.26+0,25 | 841.2| 30%.4| H72.8 | 7T17.1| 766.2 — 63.0
= R - 10+10 373.68 1 525.9 | 1249.6 | 1563.2 l1905.’2’ 80.6 9.0
EEMES 5+b 3b4.2 | 560.3 | 1080.9 | 1160,7 | 1419.4 55,0 95.0
(P. t+C. ¢) 2.5+2.5 845.6 | 460.8 | 7i8.Y | 817.6 | 11240 g4 45,0
0.5+0.5 278.1 | 895.7 | 612.8 | b599.4 | 765.7 A8 30.6
EEAEE . &8+0.b 360,7 | 48B.8 | 627.5 | 916.5 | 1320.5 ﬂ 18,0 65.5
A T 26+0,1 323.0 | 43,8 | B39.4 618.0_ 1057.8 B IWAE 33.5
(C. ¢+ BD) 1.25+0,05 | 828.4 | 410.2| 8211 ki T - -
0.5+0.025 268.3 1 847.8| 890.8 K4 EFX - -
(Rgon tj) 0 250.9 b 276.4 ] 289.8| 4 | 2% — —
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(O RRARAAERATERIBCEGLE RESEREN, OFEBERENE
RL,RENBEEMEREZREARER T RTHEM QEEERET, KBRE, BILA
Fif G (E 05 (3)FE 1.005—1.015 W RWEREN, M KEHRNBARRS
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Table4 Feeding amount, growth and survival of young
clams in various levels of temperaiure

| (R

Dags 4 B i2 16 20

B E
Temperature| 30 |26 |20 |30 |25 |20 3 26 |20 30 25 |20 3o 25 20
(T}

B A&

Feeding

Amount
{ x 10¢/ml)

7.0 6.5 4.5 9.0 7.5 6.0 9.0 8.0 7.5 10 9.5 9.0/ 10 9.6/ 6.0

# B
Surplus 3,0 2.5 B.5 1.0 2.5 4.0/ 1.0 2.0 2.5 © 0.6 1.0 o 0.6 4.0
¢ x 10%/m1)

# kK
Shell Length [429, 5409, 6(376.8[704.1[754.8/613 . 7|1152.0[948 . 8i883 51235 51889, 4{977 . 1{1647. 811546 _5/1408. 1

{um}

W20 KA
HFERER(%)
Survivalrate| — [ — | =~ | — | — | — — -] - — —_ — 56.48) 90.2] ©5.0
for 20 days
cultured

(2) AREAEANANERETHYR HARSEN EHRADBEN=HBAHEE,
AEBAEE BE (20 HA/ BT 10 HA-/EFM 6 A /T BRBAMER (WE5) &
B, RNARRBHEEENSREENEMTRM. 55, RINEREREERFON
CHIT 4 R0, RN B R, AR DU A2 RN, (EL3 3R 6 RS, HE DL i A 4K 33 0 B R B
£ 38 N AR
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Table 5 Feeding amount, growth and survival of young ¢ium
under various levels of food density

RHE (R)
Days

EHEE
Food Density | 20 | 10 B |2 |10 b 20 | 16 5 20 10 -] & 20 10 &
{ x 10*/ml}

BEE
Feeding
Amount
(10/m1l})

o4& B
Surplus 8.5 1.0 1.00 &.5 1.0 1.5 1 0 0 0 0 o 2.8 1.5 o
(10/m1)}

==d
BB
Shell Length (3941|486, 0[441, 41770 . 2|626.6/607 .6/1083, 1|9%0, 5902, 31096, 81094 , 21901, 2/1774 . 5/1451.6{1156. 3
{Um)

BHE2WORE
EiFiER
Sorvivalrate]| — [ — ( — | — | — | — — - | - - - - 95.0) 90.0] TL.5
for 20 days
cultared

4 8 12 16 20

11.5 9.0, 4.0 13.5 9.0 3.5 18 | 10 [i] 20 10 5 17.80 8.5 b

3. BNERMMERMA.

(D AZFHTRARMHEE EATHFHP,MHEREREEE, XEXEEH
R RBEARE -~ NI, REEFET R TS U 5 HE T e T K8 B
WRE, RBESRME s,

AE 6 LR M, EM N HRRRESE, EX MRS RRE, £ 30 REF,
A B FR0E T Rk 70.0%, R R BB, HOP MK RE 772 ok, WHE A A
MEHOREE WS R, B EEE, AN RERER, TAEBE, B2, EALE
B, RN E AR ERESE.

(2) HRETHB/ERA REEETILAAREZER MR HE TS R E R R
B, HERmMAE 3—4,

B 34 18T, (1) 3R IRy JLAE RS RRRE IO #F BB M & AR 4 20 &, 18R IR R I % A JL i
FEBERAER, Hpeh BRI BR R FIRb IR Vo0 W 724 5 0 r /70 2
#5553 BIFE 58—84 % 2 IR , T YR 1 72 e BT WU HE DU 7805 SR A, (U 0. 4% 54, b e
BERERMENAEREBERAE. OFRRBUER, ERELYE#ENZREERNTE, #
NFERWAEXS0%ZEL . OERRIRE S, HE AN EREE MRS REGFHE, I
NEHEREE, EAEKRBRERE, L2, WERERBEERRE, NEAFRTLEHR, &
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Table 6 Growth and survival of young clam as sand bottom

was taken in different developing stage

Fig. 3 Comparison of ghell length of the
voung clam under different bottom
condition for 30 days cultured

1-—-Fb (sand},

e—Epb R imeE (mud (7564 ) with sand and shell
fragments {26521

3—EFify[sand (76%) with mad (26%)],

4—#3¥b [fine sand (smaller than BOum )]

b—iE(mud),

6—EbHIE [mud(765% ) with eand]

7—DigE(shell),

8—RfAb i (sand (76% ) with mud and shell
fragments (269 )]

pipectidind: BN | SBeMa | XBRE | FEE BFBOR | BRKAFHER
ks bl HE L) EwEk
Stapgas Bottom Con-Numbers of [Experimental| Survival [Shell Length [Mean Increment
dition Individoal in Rate for 30 Days lin Shell Length
Beginning (%} Cultured Por Day
(pm)
Gl RN =3 B
Post—Tmbo- Dand 200 B7.8 2080, 5
Larva Stage
#® I i
Farly Stage of Sand 200 70.0 2316.9 .2
Young Clam
BAXEH ity
70.2 1726.9
Monofora Stage Sand 200
T2t
— a4t . A B
% o
£ 100 ; R P 200
(=R 90 Z o= R
= ¥ _ Z T B
X #® 4SL 8 g’ 7 g3
Z B 7 | g5
a X — 7 é - 3
g R = X6 N H o
e | 5§ U g2
= T o’ 7 % g
E o E & 1 7 £
& & 1 O mE 23
77 %
18 8 'R 7 =
8 ‘A :
Al %
I 2 3 4 T8 . b
ER
Bottom Bottom
B3 #3830 AR ERBENZKE KR Bla #52% 30 RAREFRNKFIESR
FMOYEEILE

Fig. 4 Survivals and growth of young clam

in various bottom condition for 30 days cultured

0—2 B (E&R ) (nothing),

1—jE(mud)

e—ppFise[mud (75%) with sand],

8—iE % [sand(76% ) with mud]

4—pb(sand),

B FREknsE[sand (764 ) with mud and shell
fragments (26% )1

6—bEiEinsE (mud (784 ) with sand and shell
fragments (25% )]

T—#E[fine sand (smaller than 60um]

8— 7% (shell)

A—aurvival

B—increment in ghell length per day
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FHEE 5T R UL 5, WEN S D R e R R, RO SR
B JEORE R — R, TS R Y R B X B R, T3 G R AR A HE A
B, NN ERRL. HUAS ISR, WA R RS RSR, B
FEU6 BRI ELAE B BE AR, S AU IR BB B

(3 HALHAFTHBRMBEAL SRS ERIAHRETHESEAR LMD
BERKRERA, BN EE AR, EX R RROEREA 8. FEREISUKRE
3, S WL R (BIRAD 6:4) MR 7758 R WP R & R R AN
THIE R, NI 55 RHEN, ERREHFERE 66.3%, T 5:4 KPR LM 7%
R 92.5%, LREREH, MESKHEARESZREPESHRE, UNTHRE
MR W RER B TUAR G RF , FoE HOK BB S0, T AR 4 165 5 AN S AR NS, IR S 1R
BE M3 EERE N aE.

(2} it
1. BRERH SRR EEE LR

EHRERM b ABENRELER SR EE, BREM TR/ NR RS
METIHBRERRY, AEARNENRRS, RNESEET RERR LT 2R
BRSO RE VLR, R R R, N RAERRE AR WS RREREE,
ARV SR ELER N NER, MREEHARMEYEBEREFTSHERR
BARRE, EHENSRES -, EREGRSERRBTFRENESA R FREERAR
BEARUE—ZN., BRBIEN, FHZABEENSRADE, XHSHMSRASH
RN RRREE, TO R, AR, B R SR A B R
ST 82 K, W A N HIB 4 45.6 8k, MRHEMEFK 5.5 MR RTHRE,
MEMRFERULTG. FLL.ERAZTH, MBS RAEE N =ABHEEN e
MR A BRI, BRI SRFHKRANERENNEREE, T
B3R A FEKE 20°CL R E R, D XSS R A TR ARV E, B TR
HAOBRMA 25°CEA B H/KRE 200CL T, AIRBE=AREENSERADEERES
BHGEZAWIERE 20CH LAERAEE, B2 AN ERBEREEGERER
FB fy #i e B

ZFERAWMEH, e R EBREFREEDY, SN ERENBEL TR
@, BREEM AR EEE, REANODNAE. BERXEEARSE L, BNEHEAE
BE, XEEZZNMEFENN, RABRES R EBREFR, thRBETHRESHEER
MEER, XTERRBFRLNERERHRS,

ERINERT P EEEEENMAEARE, HENYAERNEEMARNTENE,
MAFENB R ERGE R TR, HREER SR I A KRB, EER00,
43 , BEH R HE VUK A 46 B B8 IR 4 KBV, S , 1 DU i A 1 S R B
%R B T I (A ), F M, ZERE USRS, ROZE AR I 8T R R8T o 4
B, BF 1A X, BREEMNEEN 2.5 45 TN/Z2HE 8K, SXEmME 10
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Days ANTELE/BI BIXRRE, ¥R 20 54/
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NAREERY:, WHRERLE. HEER
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i R, MURE L 24008, FETHE, MERE

200 R T A TR or—weos 9200 B NEI A2 B AR L, B8 4 L4 BE G

S 3K 50 HA/EF (SR, MIELAEER

. e ML EEERFEAR (B 5, WRXR

Esig.%miiThiiifiig i&iﬁ ERNBEFPUE-ITEERE, FH4SE
under different foodorganisum density P—HE .

F

o

R/

Food deneity ( x 10+/m1)

Shell length (pm)

2. ALESEPRNBRRRNER.

F ARSI, SO 4 AR AR R DL BB 430 K BRI, IR R R BRI ok
e, FfES RAEKRBIT. SR BTN G, WREA R IR T, W
BN EBCE NP RER, AR AR S, RERIMRER. SHRER
B, M LSRR R REE A, B ORGSR, EREATHER, BT EY RPABLK
B 4 R A R DUS B MR L B UR 2 B i,

R HRERRENE, ENAEI NG E., BT HERRRER, ERfIR
B, PR ERARBN RS, BRE, RARIENEARLNEENE L, FTUAY
pRAN, XNERRSHAZ. EARBERMAREXNER K. N IR%
RN BB DRSB N RETHRNENEE, RAKNPRE TR ERERE,
FAFEHGY RED. BEDN AN ERNNZEREREE ER &, SHENT
EER. HEERZIURRAE, EEESREX T &4 FREREEENE, &
T SEELAE UG AR 5 7 A R R RS B LR BRI, HXU AR AT HE.

EHABRERED, HNEL—IRENET, EXEBRE, WEFEHITRRE
BRI, MENREIRNETHEREENRRER™, EEARET, RMNBER,
WP EH, YR TUK B RUE, 2% R ERFEEER LK, M RPEDREWRE
EANR, HETREEEIAREZE RN REHERES—HK, AZARIAH
BT W B TR B RS BRI R R R 08 Lh U b T — A, BT R, AR AR e HE DA B
AL, ER NN AERE T, BN EERES P RARRRRPRR. A LeRW
RE,TEALHE W, 1R ERRA IS MR BRI R D R, EH RN AR’
BT ZRUH VR A LAY, SRR T LB R AT R TS &R
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STUDY ON FOOD AND SUBSTRATE OF SINONOVACULA
CONSTRICTA (LAMARCK) SPAT

He Jinjing, Wei Xingming and Xu Zhanpcheng
(The Third Institute of Oceanography, National Bureau ef Oceanography)

Abstract

1. The spats of Sinonovacule constricia (Lamarck) wers fed with the mixed
algal cultures of Phasdactylum tricosterim, Chaetoceros caleitrans, Dicrateri zhanji-
anggensis and Chaetoceros calcitrans, to obtian the expicted results. The spats not
.only attain a fast growth in inereasing shell length dialy buf also has a high survival
rate at 90%;.

2. In addition to the sereening of food culture, aitentions should also be paid to
the density of food. According to the experiments, daily food density should be kept
at 25-50 thousand individual per milliliter at the first four days, and about 100 thou-
sand individaals per miililiter during thefifth to eighth day. The density ecan been
gnereased to 200 thousand individuals per milliliter after the ninth day of culturing.

3. In the artificial culturing of Sinonovacula constricta, fine sand or silt with
sand substrate should be provided when the metamorphosie of larvae into spats take
place. In order to obtain high survival rate of the spats, the proportion of mud should
be increased with the development and growth of the spats, (in the stage of bifora,
gsand: mud = 5:4),

Key Words: Sinonovacule consiricia, Spat culture, Food, Bottom condition.



