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RBE T 19648 AERETHTEEESETEHRECHA S X, ERKIAH 145umig IR
i £ 45 R, A Coulter Counter FURL 4 2530 8 U8 81 4 s 35 5 /K 4k b 150 BORLY) i 9 BE 19
oAk, SPUEAHAh R EK R R RMITTHE, FEH MG R KkE BREEEHAAT
ZEMER, HREW, RMGHANERSHBEKENFEETREYEEMX, MhRTRBK,
HEKRMBFREER. EHERFRERGT.HROFEEESHBKREMAMX, R4
BB RERBERE 2h A4 KBI B KE, ARG EH T,

Xl  REgm RkE ERR HREFE

ERSES 596831

R EBEOAMRNAZ —, s0E LXK, A TEEED. By ki
EHESER, FHEAMEMNAESHEZIHENEE, REE 2B T, E Rl fEK
REARGAGFEREIN A LRI KT, HEXR BEFL—HEHTRMENW T KA
THMEE. REEBRRELHTHEH, SCRNIFERHEREHM FTE-RR, H#iTN
KATHMEE, LAY RIS ER L, FESHEM F -, X L E 85 4 iy
BKEMBERFIMERX, BRINXT NEEKROBFRES (Riisgard, 1988; E %,
1996; I E %, 1995), (HA R4 BRI K RMBF RS EHIPR R LIRE. A0H
HxTTRAH S MK RAMBAREHA KGR, U R4 R R KR FERE
EREAEZEMNXR XEEETHREKAENREESBRE,

1 #HEFAZE
1.1 ##

K536 R Rt (Tegillarca granosa) HRA M T 1996 E 8 H 14 HIRAFSBREHHF
BEZMEEY, FHEKRN 45um L. BHEEZE S0ind/m FERARIENEL
W, BE G EKHERRERBEK=ARIESLEEEEHA Aom 2B HERREX
RHFITHEEFTR), 435I 4ind/ml, 7Tind/mIF 9ind/mlf 2 B A B84 10.8L /Y 3 N3
BAEA, X NEEREETERTE (A%, 1993) #THHKE, | KG#TELRK.
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WhkBEESZ =, RRKEUKERMSHENE, UEFEKEFESELTTRE
A, R ERB R EEWRE, R A XN Z T8 & 538 (8 5 A2 2 me 40 HERR 1k

SRR NS HE S B, Lochrysis galbana, B REMR 2 K. BRI EN.BREF9
B K G, 16 =/ 55 B 6L A HE 15 000cell/ mi A 2% B $R M % 4 2 38, AR Ja UK BRI 2 1 14
B EREE. TTFoBBREERE, HHRAEETMASHESE.
1.2 MEAHZE

eI LA 8 BURE 280mil, BURE [B1BR O 1h, A 300 H 7% 48 45 4 s Al i 7K B 4 3, %
AT R BN E ST ASTIEE, E e HBAET 4 R BB ER . B 30ml
KPR Z, B Coulter Counter FURL I $#8 #H47 BURLIT %, BAL AR 100um. THEET, 5T
BAAZEN045umM BB A S LB ELROB KETZ AR E, REHERB K.
FAKELEN 6 K, UL FHE, UHBREITHSEERRERZERIRE, WEKEPH
BORLY S B0 2 2 B o BROGK o B AR, BF KR P B Y R

ShFE KA ERREXSEHETHE, S8 REVLBUER & 20 M4k, BOF 1.

VB hH 4 ot 38 7k K35 4 R B 07 B A) P 0 B R IR BORLAT o5 A KK, B 3 TR K AR e
R EEYFE (SEESE)REERNVFERANECR, TUEE LA EKR, &2

C
& (Coughlan, 1969; Riisgard et al, 1980): FR=L: 1nE°,£EP,FRjW§7K$(m/mn);V
t

3% H KA () 5 ¢ 9 BURE 8] R B 18] (min) 5 C, 4 7K 44 1R 15 R 9K BE (cell/ml) s C O BURE B
KRR (cell/ml).

Bt MR EBH I EEAR: FD = C X FR AT, FD HHE R F (cell/min) ; CH K
1 o 48 ) BB SR B B VR BE (cell/ml) s FR 387K # (ul/min)
2 #R
21 REHRBKESHRFE FRKHOXERGE D

mE 1AM, FHERAENKET, BRI RMEKEESHREFEETMX, HRE
ERKN 256 > 356 > 1 S8, M4 REKFRKRNK 256 <35 < 1 5, i
BghhwEM/D, HEKkREE., B4 RBARS5HANEEMX, MRTRE
K, HEkR8E. 28, LTS3 KE FRul/min) 544K Lpm) WRHEXELR
FR = 0.000 07¢"%*°* (r = 0.932 7).

F1 R4 HEAE (u/min) 54 AEF (ind/mi) . B (pm) X R

Tab.l Relationship between filtration rate(ul/min), larvae densities(ind/ml) and shell length

(um) of larvae of Tegillarca granosa

PraFEK 15T 25 354 FHE

{(um) YEBE kR | HREE  BKE | YREE MKE | HAREE BKE
148 30 0.18 9.2 0.12 7.0 0.12 6.4 0.14
151 17 0.48 8.6 0.16 59 0.20 5.4 0.28
154 1.5 0.62 6.7 0.21 43 0.23 4.2 0.35
161 1.4 0.88 6.0 0.26 4.2 0.29 39 0.48
174 1.1 1.01 4.5 0.26 4.1 0.33 32 0.53
200 0.8 3.70 2.1 3.42 2.0 3.45 1.6 3.52
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22 HABAERSHAKM BRMEMNXEK
RN AERBN TR EGEAEEA B EEAKNERMERK (K2, 4
ghBFERA 151—161umbt, HFRAEN 4.2—4.8cell/min; Y KB MEB 174pmbt, HR
RN —F A T S4BT KA 200um, ERESHARENY G, HBEERHE N
27.2cell/min. £it8, HFEHFEREK FD(cell/min) 5K Llpm) WEBRKEXER N FD =
0.021 73e"%° (r = 0.922 2).
F2 REHHEKSERENXE

Tab.2 Relationship between shell length and feeding rate of larvae Tegillarca granosa
B FK (pm) 148 151 154 161 174 200
& 2 (cell/min) 18 42 43 48 73 27.2

23 HHBEKESHEMXR
EHRBES 2GRN BEERRAGKER. REEH TR, SR8k, TRIEER

K (FE3). F3 FRARANEKHRAE

3 "Fﬁﬁ Tab.3 Feeding rate of larvae in different feeding time

3.1 ERREMERE Fk BRETE (h)
BRI EKENNE, BED (um) 1 2 4 6

MR EEEENART, RESNYESR 148 94 147 173 82
{52 B 1] PN o 2 ) ¥ K b SBORL B 5 RO D 151 341 450 295 209
B #E Y3 Y E g AL m BN BT BB 154 420 493 368 101
HE KRB A TE 3 (A vk B L O T 161 s e 20T 26
B, Kk REARS R, B, uE 0 | P e 24
200 1679 2243 1063

B E B BSOS RET, IBAKELSZ B W
(Riisgard, 1988) . BT 7E 118 U8 &t 3h 4 () S /K SR AR & SR BT, 0 J0 {3 ORI ) J vk FE AR F¢
EEEEEHZAN AEHANEE RO MR E. A& R & Riisgard (1988) *f B8 15
(Mercenaria mercenaria) R BEKENHARER. AN ERMIANBARGHERER
B, KA S S R GREEHIE 15000cell/miiEf, LB P LRIRE.
32 BEEEEX RS REAZNRIE

ATFHEEA NSy dEI HERZAEWNEN#TE, AMEHNEEAR. EF
BEES HREAENEZNERENYE, RTHIER]. EHEHENKET, 218 &
REMERG. FFEER/NMKEPREREES THEEFTRERA KK, Hit, HEH
BEE/NKEFHS RERFESFHNMIRATEEFEERRNS R, BT HEKEIT
AR R Ay o (7 i) (] PO UE R B A AR BN N JOE T T B BB K R, T U BB EER
AN R IR K R, R W AR K 4 ) B K 3R U B
33 REHBANSEAENFEIENXER

R R KEMBRARESHFAKHUXRSHHR FR = 0.00007¢"""*(r = 0.9327)
M FD = 0.216 5¢"*%(r = 0.921 6). ShHBK, REKEZMNBFELINBER, RZBMEK. &
Bl KR 200umMHE I K KRS JIRFE RS HE 10—1245, AES BN 6 L (R
1), HNKBEERLSFRTRGEN 6 EHBEEHRN IELEL. FHIEHAEL LT
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HEDUSAE], SEK RA A R NEE, AN W ERE DR KRTFHS R, Wik, &
AT R SIS E N, ERBESROAR R KBRS TERME N E, UWENIRER AT
S ERYEHFTFR.
34 REMHBBRREFAMEMXE

M3 AH, B RN BEERERRERE W EABDREE. RAEEH TR, H
AXMARKIEHETEA = (DBREMSE, BRERERARKIE, HARKHE
M FEEBERA 20 G, BEERFIESIEEM. Q4REE 210G, HAEZ IR,
BH T 5 &% P4 K (Sprung, 1984). () & KB IER G, 35 B K 4K 5 #9158 BRIk
B FEAK, 4h RIER BV EHE R L& B>, B R RIGE TR,
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STUDY ON THE FILTRATION AND INGESTION RATE OF
BLOODY CLAM LARVAE TEGILLARCA GRANOSA

FANG lJian—guang, SUN Hui-ling, KUANG Shi—huan, LIANG Xing-ming,
NIU Xi—duan, LIU Zhi-hong, LI Feng
(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract In order to identify the optimal feeding ration and to reveal the relationship between
the size and ingestion rate, the filtration rate of veliger and metamorphic spat Tegillarca granosa
was measured at the Mariculture Ecological Laboratory (MEL), Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao, China, from August 16 to 30, 1996. The
5—day old veligers with a shell length of 145um were collected from the hatchery located in Qizi
Bay, Jiaonan County, 100km to the south of Qingdao, reared in the laboratory in three aquariums
with densities of 3,7,9 ind/ml, respectively, and kept in the laboratory in filtered seawater at 26—
28°C, with a salinity of 28. Isochrysis galbana is the only food for the larvae and spat during the
experiment period.
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Fitration rate was estimated by measuring the reduction of particles in the aquarium with 10L

CO

14
volume of filtered seawater using the formula FR= 7 lnC
t

, where { is the time in min; C, and C

are the particle concentration at time 0 and time ¢ respectively, and ¥ is the volume of aquarium
(uD). The ingestion rate was calculated using the formula: FD = C, X FR, where C, is the particle
concentration at the sapling time and FR is the filtration rate of larvae (ul/min). The filtration rates
of larvae were measured with the densities of 3,7 and 9 larvae/ml, respectively. During the period
of experiment, the larvae were fed with Isochrysis galbana in the concentration of 15 000cell / mi,
added twice a day, the first added at 9°00 am, immediately before sampling and the second added
at 6:00 pm after finishing the sampling of the day. In order to supply enough oxygen and keep the
larvae well distributed in the water, but not to stir the faces of larvae or sedimentary matenal in the
bottom of aquarium, very faint aeration was supplied during this experiment.

The concentration of particles were measured with an electric particle counter (Coulter Counter,
Model Z;, with a 100um tube orifice diameter).

The results show that firstly, the filtration rate of larvae increased with the decrease of culture
densities of larvae. The higher the cultivating density of larvae, the lower the filtration rate. Secondly,
there is a positive correlation between the filtration rate and larvae size, which can be expressed as a
function of shell length (L, pm): FR= 0.000 07¢°°*°* (r = 0.9327). It varied from 0.14ul /min to
3.52ul /min when the shell length of larvae increased from 148um to 200pm. Thirdly, the varation
in the ingestion rate of larvae had almost the same trend as that of the filtration rate. It can be
expressed as a function of the shell length (L, pm): FD = 0.021 73¢"***:. When the larvae grew up
from 148 to eye—spot stage (174um), the ingestion rate increased from 1.8 to 7.3cell/min. When the
larvae finished its metamorphosis and grew up to 200um in shell length, the ingestion rate increased
sharply to 27.2cell/min, almost four times of that of eye—spot larvae, six times of umbo larvae and
17 times of D-shaped larvae with a shell length of 148pum. Finally, after around 2h of feeding, the
filtraion and ingestion rates reached maximum values, then declined gradually. The bigger the larvae,
the more sharply the decline would take place.

Key words Tegillarca granosa larvae Filtration rate Feeding rate Larvae densities
Subject classification number $968.31



