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A PRELIMINARY NOTE ON SELECTION OF FOOD
PARTICLES BY MUSSEL MYTILUS*

Takeshi Umezu, Kazuo Uepa** and Atsushi Furugawa***

The content found in the alimentary canal of filter feeding organisms may vreflect the
composition of suspended matters in the surrounding water. Some differences, however, were
observed between the content and the suspension, and the main reason for this discrepancy could
be caused to selection in feeding by animals, such as the majority of lamellibranchs.

Some experiments were carried out to estimate selection of food by mussel with phytoplank-
tons, Dunaliella, Nannochloris and Phaeodactylum tricornutum, which were labeled with 32P. The
cell numbers in pseudo-feces were measured after feeding the cells of various concentrations to
the individual mussel. Feeding rate and retention rate were estimated, after several groups of
large and small five mussels were fed the single or two species.

The following procedures were examined. 1) The pseudo-feces excreting minimum concen-
trations and the percentage of pseudo-feces to total uptake might depend on different species of
foods. 2) The feeding or filtering rate may vary with kinds of particles. 3) The amount of cells

retained on the external organs, which rejected and swallowed in part, may be influenced with

the different species. But relationship between formation of pseudo-feces and respiratory function:

was not considered.
Under the experimental conditions, it seemed that mussel showed some selectivity or prefer-

ence for the particles, when two kinds of particles were available simultaneously.
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BRORNEE b HADS L, KPOBREWEREEE LT 5 PEiEELEY (flter feeder) & T
W, CHBDBEOMEERCEDATNSES L IEFOPC BN A EHOMEE, RO&ERT KA
CREETABRBOBLEE ST LLELLRBELTW LS, HEOBCROhD 20X 5 IefllkDE
i, BSEECH i CRTPOEMT YBT3 L RE{BET A LEL LIS, -

BEOER & UTEEL BB, B X OWKOEERY S, Ko AERESE LTO
P A R ISE B B (F)I - D, 1961) . BEWR D ED X 5 eEAREOEE L TR TH LM E
WHREEE LI, X F X AERTIR LT AR Y OREOEINEN o v 5 R, ERLOEE

* Studies on suspension feeding-1. MNYERI/KEWRIESE $£118%5.
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DA EZ D 5 2 TEETH 5,

4E, RofOFERD 1 SOfE%E 2 57018, FRALERY T~ 1. Tibd, KERTIE, *
ELTHPILAS E TOERRITFOERY, BaHEy v C2P) CEH L 3BoEw 75 v 7 b v @lT
DLk h, FRiEEE (pseudo-feces) DR L BIRO TN, S X hiciilag, HEo&Es X
UCEOENED TN ETEETHI ENTELDT, FRE LTHET S, l, BEOMRE R L ORF
ZDWTiE, SEIOFRBRTIEF - koL o 2,

I = #

BEOEME L THERLIEY 75 v 7+ L, BEREE T, Dundliella sp. (8 ~10x10~134) LY
Nannochloris sp. (1~24) O2FT, HELEEENS D, BEXIhER, BEETE, MRVE
S0 Phaeodactylum tricornutum (20~30x 2 ~4 w) 2{FR LI, Zh b 3L, MEOKEILER
LT, ERC BT 2EOFEN & LTl Hifi,

Zh S IEREEEEIL, MUuELEGYEIRINO RAREEKE AV, BEEEIELT S LU RO $ & T @K Liess
B7 5 AaCEE L, iR (14~27°C) TORERRBIIRIF TH- T,

S2POEH Hic- TiE, Rice (1993) o#itid 2 L, HEMCH D b D% 3, 000rpm TE LI EEL,
- fifas 820 ¥R LA TR (TA type, 55 ;1946) o i BAY~y P THBL, &HETDOT
CHI2ARTAR - oo 7oL, ZOATHKL Y VEHEXRWCHRE L TH S, LBOBEKY SiclcUhEmn
SEEL, EBRRE, FhEBLCECATEKY BVCT 2 EE RO L THE L, 2P TS h
7oL E A MHPARR I A B, RO L OY “Millipore” filter (HA type, pore size 0.454, LJFMF&
BAEE) | COWEIC X B AN H D32 P OERIIE 1 BCR LI, Y75 v 7 iz L5 P OEIULYE,
) VTR OWIE, PH 7 S Lo TEL LT\ EAVRS ATV A2 (Rice, 1953 5 Kom, 1962) , 551
FCR L L, SEDOERCECCUIERC L2 b D TH- 7,

Table 1. Loss of 32P from cells in washing with the artificial sea water.

w Phaeodactylum tricornutum Dunaliella lertiorecta

Procedure
Original solution 2,933+ 54.2¢cpm /0. 1ml 2,944 £ 54. 3cpm /0. Iml
1st. supernatant 6694 11.6cpm/5.0ml 577 +£10.7cpm/5. Oml
2nd. supernatant 8754+ 13.2cpm/5.0ml 1,460+ 17. 1cpm /5. Oml
Resultant cells* 1,599+ 20.0cpm /0. 01ml 4,795+48.9cpm /0. 01ml
Washing** with 10ml | 1,677 £20.5cpm/0.0ml | 4,2394.46. lcpm/0. 01l
Washing with 100ml ’ 1,667 + 18.3cpm /0. 01mi | 2,937 +38.8cpm/0. 01 ml

# 1, 2x 107 cells/ml. ** Sea water onto cells retained on MF.

AIBaBL: TeoMAa B 5\ it BURKer-TiHR MBREHEUR CRIE L, HHBEII—EBOMIES K4S MF ©
PHRLT, ZhEHZEICECTHE L. T0E MBI e 102~104cpm DOFIF Tz
FERMTCLABIRC S5 fo, BUHERIT, BRHEEm (=1 HE) O GMEL AVTIIE Lic, 7ok, 1
W75 v b TEEEETIIICOT, 2P OERICELT A7 7 ) 7HED L 3 CBS LTCUhBMER
BTh- T, '
ERLICA S A FA, Mytilus sp. (3, [KEBAOBECHEL, FCEATCE- Thich DR
B, WAKPT3~I0AMFHEEL T chh bEAL, WRILETIEBUTERL, FOHERL 017
~1.022, pH 37 THIETH» Foo Toks, FHEIUY, B ARG X ORIRIC X % BOEEHED B ITOWTE
R R T ich i - 1,
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EERO 1 BEHEOR & MTEE

500mid B\ ME200mIDYGERE ANTcH T Ay MTHAY LREEAN, HAHLOWAMN Eicie s X 5 i
Too 23y NADOYEKIIC 32P CEES U o Dunaliella 3 5\ % Phaeodactylum D—EBEINZ, < 75T v
7 ARG —TCREEEIXETICEALTHABAZ T — X DT, 30555 600 BBEI -, Bh
BV HOBEIE, BOMRRIZL - T &3 ROMEOKIIEN T3 & & MRERCKE O X7 &
TRD I, W77 v 7 b v ORENEKFTEH—TH 50BN OVWTUIT NI fo, HOHK
AT ONEEZ DO, B, HIRE BT RE 7o THH S h 285#Y, vy MLIIARD
CHIGEEEILCAR S S CERIRL, SRR BRI AR TSR S Lz,

—ERIIC BT OB BIE, B OB AR BITK, §10 B ER L, FOEND
PIR, B KR TR 7o 75 v 7 b v LUK I L7 32P ix E &M\ Tk e 2 JIE Lic.
2P 3k = A E— LTI MeV (=R +—0.69 MeV) 0 BEwKHEL, K (1 8/md) DEIXF
K 7.5mm FBE (FH=FAF - LT3 2.5m) @0 #&iT50T, AORTIIM L TEZE 47um
DOWEMZJEF TE O F ¥ EEHHERAE Lic, F— BB coml, KRRl L Qg LSE
D EHERIL 5 ~104 o te, FRLCAEDRE SR EINLTHEOBHFICE Lz, DB
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Tig. 1. Relation between total uptake and starting cell concentration.
Black circle indicates Dunaliella and white circle Phaeodactylum.
Shell length : 35~43mm, feeding period : 30 minutes.
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Fig. 2. Relation between cell numbers in pseudo-feces and starting
cell concentration. Symbols and experimental condition were
the same as shown in Fig. 1.

TR 14~17°C, 10~14mpDicER 217705 1o,

O ZBECTT HREAR L IBERL TN FRE L, 2BEFE L, HFo 7 ey MIThThoER
ETH D, BOERE, HEERSIVCEOERNOMIMICFEHEIRTWEY 75 v 7 b v OBEOKH &
WEE Ui, BERENLERELT V2L, BIEECEBRECT LW 5THAH 5, ik, Lildk
S L TRDIBEREE, BNl 75 v 7 + v 05 SRR OBEMIIE TV TRDRE
BEA—FT BB TR Lo font, FRO 2 TIREMREN R I EFH LT 33,

28 3 X Phaeodactylum 51, 304 MHIEMEX cBE0BERR L OEROEAICHEET 5 M
DWTRLICSDTH D, BEMDERISNELCH 2 V7 =0D 118, Pinnotheres OFEL T I BT
DWTOET, BHEEOERHORDEHNF I SLEL BN, 1l EictBoficgsALThien
I VA TSRS BRI LD, TDH =M BHDFET Phaeodactylum R{EEL L1 & Bbh
Do 4 RCiY Dunalielle % ¥ 5. U0 B A D, HHEE L MOMEEE (B I TOBHIFaED) & OMfD
WTRLTS,

KRO2 HERLBCEEIR OIS T 7 v 7 b v OMlaR

EE30end 200K 5 A3y MZ1 ! OKEHL, FRENCSETOOATE T © B % Ah
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FroA & 5 — OEEEFLDKE S I~2em < 13 HRE OBHE CER AR AIE o L, $2P-CREE; L7 Dunaliella
F et Nannochloris O—EEHX BB 5 ITEEBROBRBEDO TS v 7 + v ERALT3045H 5\ i 1205
RHEMA X2, O LBEOMAHIIE 2T R L, BAKISHEORDKBT LR ThEb Lz

D7 EDOVTIREBE R TIE Lic. EXFRD7s

Table 2. C siti . - _
able omposition of food ) £ X IEE U DT b B RO £ e - T

No. Species ; Cell number/ ! Ko B OB ErY 50~59mm, /N o Hik 25~38
1 N, Hloyis® : 4 O ‘oo mTHo 7o, WETTNTEBIETCHRLTHRhB
*14.0x N
annochlovis BRI B 7o,
- N 2 N SN g

I | Dunatielia® s 4.0x 106 L0DFRGIE 2T 2 4 B DR (i
. GHEE) =V P CELL T, B3R H T

Nannochloris® ; 2.0x 109 - A BN e - Gt
il Dunaliclle + 2,00 x 108 fzo THBIX S EEE BT LT IE L o R
T, EOPTIXIEFCEE L - foflE b &

Dunaliella* ; 2.0x 108 N -

v Nannochloris : 2.0x 108 NTWBRL Lie\bas, F0EI 20 TIIAH

B Thote, 2HHEHIES L, BRADRRKOE
P T A @KL B eas, HEREEY R

* Labeled cells.
M3 S TERD o T,

Table 3. Percentage of cell number (=radioactivity) on different

items measured in the experiment.

No.* -nggi;el g:fidolgg Ellll)szllﬂ_)s 151}:;% - Others |Remains** Feces Filtrate |Recovery

T -Large 30 min. 0.13% 0.51 109 2. 95> 0.08 0.06 13

T -Small 30 1.49 2.36 75.0 31.8 0.39 0.06 11
1L -Large 30 0.86 4.97 76.5 13.4 0.1 0.27 96.2
T -Small 30 1.38 4.70 78.5 23.4 0.36 <0.60 109
HI-Large 120 4.17 0.8t1 59.1 0.81 1.2 0.04 76.1
M -Large 30 0.72 3.99 76.2 1.02 0.05 0.06 83.6
T -Small . 30 1.65 10.7 52.4 311 0.64 C.06 96.5
V-Large 120 2.99 2.02 49.0 21.2 2.35 0.47 78.0
W-Large 30 1.12 2.18 65.1 13.6 0.11 <0.60 82.1
V-Small 30 0.75 2.95 62.8 18.6 0.14 <0.60 87.7
* See Table 2. ** In the sea water.

Iy # =3

FERERD 3 2OBAPBER LT, HOEMFIRT 5 @RI THE L o,

1) BREOWBUTEM &R L BIRT A HE TH 508, SEIOFERRC 35\ TR & DBERIL ¥ - 72 <
e oo, Linl, ERTFOBENRIUE, HOBEURORERES L OERER F EOEREO L
MEILD LR,

ZoBeLL - Fevraam (1938) W X% &, Bacillus marinus (0.8~1.8x7.0~9.2¢) % M. edulis (5%
B, BEPTIITORT (L2~18x2 4~3.64) 234 L ORBRFCEITAHEL IS &b
EEZ DI M edulis (1T 2RI SR LD TH S 5 & 5h<TV 5, Loosanorr (1949) 13 Fiz\s
HWADHAEY R ELRBRE SRS Lict &, BEIEORINAORALDL I LY AT, BIETHEL
LA, BIEEBIARE Chromatium (2~3 1) hbinh, BEIEBKAONL TS v F bbb o



L& to, TOREND, BRACIIRTOREIPEOLL LT, L OLFEIEE ORI T X 5K
HERBMNFEL, TOBHXC I v EERNEDIRLELRDOTHA I L5,

Dicrateria inornata (3~5.54), Pervidinium tvichoideum (20~30pu) éZ. 55: 1 ot Lasaea
rubva ARG LiciE, 6 BRIBOEHERICIImEL 1. 66 1 DL THAEL, Dicrateria o EEHUNIIER
E BHiFs (BALLANTINE - MorTON, 1963), Ostrea gigas, Venerupis semidecussata 75 ¥ O¥RFEHEH
PREEY NV b b (S~4 ) TH4 x105(@/ml, Thalassiosiva sp. (20~30p) T4 ~7 x 103 /mi,
Senedesmus sp. (4 ~12p) Tl 4 x 105 /mlTHh- 1o (TE - K5, 1957),

2) T OEEC Zo T, A—OEEEH TR TS BiC X 278K (fltering vate) 3 5\ RIEH
# (feeding rate) 23Rz H0b Lhicl, ‘

JorcENSEN (1949) 13 M. edulis TITREIRT (4 ~5u) X THRETHRITED, EFATAZED
D. inornata, Isochrysis galbana =L TIET DB EA ERIBRETH Z BT D, Venus mercenaria
CILREEED Nitaschia sp. (19% 5 @) B LY N. closterium (43x 4 p) TRTHPUERDOIZ 5 25, pE
OB, N alomus (2 1), Chlovella (4 4) LD BEBNZ EARINTWS (Rice - Smirn, 1958),

BALLANTINE - MorToN (1956) = X % & L. vubra (14587c Gymnodiniun veneficum % F - 7c<i&
¥, 9 BOREEEOM CIMBRICEN WD b, O K& X LIFHER LD BICITRERO BEIFRITR
BHbniehio 1o, BEED Nannochlovis, Chlovella X D EEFED P. tricornutum (=N. closterium f.
minitissima) PNE D ESETTEIN T 5 EX EZEO Rice - Smita (1958) OFBDIHERE—FL T %,

—F5, Pecten irvvadians WL BUHEHIL N, closterium (564) T Chlamydomonas (7 @) % Fu
THITEA EEMRTD LT (CureMax - Hoekins, 1954), F7c 0. wvivginica TIHETRF% [ A
B FA—DEC N T L2 0 EBTHZ L LMbhT% (Loosanorr - Encer, 1947),

3) ML BRI B SEEEER I USERPONCHEEL, FETHIRE o THEADLY
CREEINABSOLSEIRT OREC L - T EENRORE0E Lt SOT LI M edulis &2
VT DobcesoN (1928) 2L, Crassostrea wvirginica W\ TD Garrsorr (1964) DHZEHERI D
2 bbb, Tichb, HRTIEELRELRETREL LT ah, Elonfcity Ahbhd,

S, BEROMIKICAD &, MIEAE Lic MM BIC X - T IS e A GRIRERD & ORIC
V3, 1R Ui X 5 IS BB R R Bk o 8 2 G MR R L0t mle D L 5 & 250D
DB NS < e B A D 5 1ohd, D B TIEBEOEA D bitiah - 1.

LoosanorF - ENGEL(1947)1X O. virginica CrLAfILE & IBEE & O b 0iBBE L A% T, Chlorella
Bl ok ¥, FORENLOS~L 2x108ml Hic h Hh BEFEOTRATEE oo e &b\ Tw 5,

[fEEN KX &, HERRTERS X OB IAE L LRkl b 0Tl &, RIERE
EONTIESAOEEDDH B & & s L UMHR & OBIRC I\ TOBBEDOTEL L W S TFICIL E - 2 <Alth T
W EREECANES 2, WhEIE I ROEREE 2 OB ORI HEHOMELRD L & T
%o FNFROCHIET 5 ER & R & 5 bFEARS fefEic ST, B x 100/ B RO R,
Tk SR L OBURE R T LB S RO X 5 Winh, ZORD HIHEHEOPE X D HEIL Dunaliellal
#LCIL 4 x 103 /mé, Phaeodactylum 2o\ TiE 1 x 104 /ml fHEOEE D LA #InL, fHRF ORI
I o THROBGEVW R b b,

AT & M, RO 7L EDVTNTA— & 5ol Tikievw23, o 2 Opnh, SEKRBOE
bR s Bosimsy (8 BR NEE SAEEAOK) CREFER T L OBk -1 v
PR EE RO L 5D, & DOEAHIL Dunaliella D13 5 2% Nannochloris X D BIFRNEL, 7
HhBERINC WL S THH I & &, FIEDRS HRE LD E MR ECRE SR TOLHANITRS
nh, SERTIEANEOES, B—2REEERHE,, BoRNs O L 3HOZER Lkl 5580
ATl Tz,

5 4 TR TR R S T 2 e & B3R & L L AIBIRC S 2 0 B, REFSh B IEH
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EOREVCENE FEEBROLELREVH S Ldv, LA LE ST, ) AEERNOKCERESH
TV A AR IEIE & 0l AIBGRIC B 508, R &AL Tuhine, SRR ECRFE SR TV
BRI AR AB L DL, EHHEEHLDENELRETN TSI T, BEEL OBFRIIL- &
FEH, R & OB B L I Tk Bt TH B 5,

Vv E #

2P CEE LIS ST v 2 VvERRGCT, ATV EA N A O EEYROREMREE, SEIECK
SRIBOEE, ERPBRERS ICARBETC L TRESATOLRYMET 5 Licdh, S5
BRA TNt Lic.

FO$ER, Dunaliella & Phaeodactylum & CUIRERRDO L 5 TSV RND L5 THD, Dunaliela
& Nannochlovis & TILISEE R LI OHRHINTO IR TEVBCBRELND X5 ThHo o,

FRETR A W & OBAR & S BRE L, BOEESE, P&ty —Ec L, MEBIIEDORESL HV,
# 72 SO BRI DOV T DR R AR AE AU, DR TR L 280 Z Ry TE S
IscErbhsd,

B Dithico T, §T 7 v 7 b YORHE Y BT RW BB RFHHRFRIEHREL 3EX
KEPRTEEBIENL, B4 OBE &\ oW KB R ERRE ) RS, MPFeid E DL
gL, PNMERFOEELR X OBEABERC sILBE LHIT 5,

X ik
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