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Mixture Diet of Marine Yeast and Chlorella sp. for the Veliger Larvae*!
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Abstract

The feeding experiments on the scallop, Chlamys nobilis were conducted to determine a suitable
diet for the larvae, applicable to mass culture of the juvenile in the hatchery. The experiments
were repeated six times, Exp. I-VI, during the summer of 1979 and 1980 at the Fisheries Re-
search Laboratory of Kagoshima University.

The veliger larvae were reared in five 50 [ glass tanks, covered by black vinyl sheets in each
experiment. Marine species of yeast, Chlorella sp., and Chaetoceros sp. were cultured in an in-
cubation room, and commercial caked yeast was storaged in a refrigerator, as diets for the feeding
experiments. The animals were fed once a day in the evening. A special caution was taken
for maintaining the same density of the diet in Exp. I-III, and the same cell volume of food
in Exp. IV-VI. Aecration was supplied, but rearing water was not changed during the experi-
ments.

Higher growth and survival rates of the larvae were found in the tanks which were fed a
mixture diet of marine species of yeast and Chlorella sp. The growth rate in those tanks was
calculated to be 8.3 g/day; with 67.2%, survival on the average. The growth rate in the tank
which was supplied a mixture diet of cultured marine Chlorella sp. and commercial caked yeast
was 7.4 p/day, but the survival rate in this tank was only 41.3%,.
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BRTHEIAILHKEFHA LV BRCELOT, ARBEELLTOANST, BEHRZELTO
FRME S RE T ENTERD. ZhY R, BE, FEOBRMENDOHLONEFICHTY,
ALSMEEEDA TR ZOEHBRICAREE LTV ARRTHS. ThiEHS DI,
—BTRRAFEEICL2EHOBBEIRAITINTLS.

ULhL, FEOXRABHOBRBILBAEREL, AFICRY 2D THBMESERT 51T
PYTIEL, RBRBBICEELTOEF 2 F AR FORMPAEAT O DLIB LS I,
BEBMICL > THEEFRBOUMBELTWS., 2%, RREHOERIIELICLT
TWHIRITBRONBETHY, AERWICTIAPZBILLTS, BEYBNICA S EZDEBEIR,
EE o R (1980) MHEH LTV AEINLILEERT S 6D THS.

FEHEORBPRTLY, A4y ¥4 41 OHEMEEERBL, ThiciE LB 2 ElLEED
HWBAREEMNE LTHAKRERRTE . G CEME - b, 1978) TIZ, RBE DK
LEBENFRORDFTHIC LE2WE LD, TOHBE, ENBRBaE (HE - RH,
1978b) kD RE2DIMETHY, HORIVORRHE~0% & FH DT, ABODRINE K
BIZBHSL LcE A s, ULhL, AEBHOKRBERELRZ»2I1C3, SEFAEREBOER
PHEMICB T2 ELEBBORYEE L, XS OMEBBIN TS, ZhTEAERIT,
MRICHENTRBEEDORELRETH2MPHREDICOVTHRHEEMZ S &iT L.

eA Y ¥ N4 OEMMEMITE Y B EMRRI, TR (1970) OHE - RE (1978
a) KK-THREZINTWEY, Thoil}, 7vvs, F—rx532BXU=, 7)) YRY
E, BBHEY TS5 P vEERELLBDOTHS. L L, 20X S BHEBEYDRRIC
13, 20~24°C BEOLBWEEBEZLEETEOT, EMNICRAHKHDOC L, BEMICH
AEORELRBE#THS. Thic LCHBERBOKRIE, HE (25~35°C) 1T L iFkH:
THy, RBEBLEELLIBVOT, TOREBERBIHEY S 7 7 +F YOZTHICHERTRS D
KRB THS. COXINC L SHEHRBHOMBEMAARES PoBI DI T S,
ZOR¥G s o=z (HI, 1972) B 75 v 7 L v (BE - b, 1967 ; JIIEF,
1968 ; /Il « HE, 1973 ; HIRATA et al 1975; SEUF « {5, 1979) ZHOWTHD, Ay ¥
H A AT 2 EERBEOMMEEIC VTR, THEBEIhTHEN. 40, WER
BELEEIs/IvL s &%d "HABE, Mixture diet) 32 &Ik >Te 4 v £ 44 YD
E ABBRIFTHIC EBDOP DT, CLREZDHERERET 3.

ARERE, XBERERARER S CCERBREN» SOREMREICLSEDDTHY,
BREAMICEL BILEBRLHIT 5.

MRBEXURE

ABEERIZ, 19794 7~9 H L19804E 6~8 HD 2 ERICh2 b, BRKREERFOFEFRR
ET, O~6E (ERI~VD L PELBIH-72. WTFhoBa&d, 2OH®MIZ, FMH -
f1 (1978) DEEFFEBJEICL > THI M -7, BEAR, o LHNHK QTm* © £FH= >~

70 — b BIEPARE) THRBAKEEALLYES 1 BHTEERE LY, RIIPERICTHE
SJUMBAEERE LT, HMHESNICKE~BALKL. TOB, FRALOHRABRIIHIN - ZHL,
1A% ORI, B&LE, 300~500HHTH - 7<.
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D SMLIZ, 500D 5 4 FKTBIEY, SMEBEOBRESHERZTHPHICSHE (A
~E) ® 501 A By 5 2 KM 1indiv/ml DEATH LUANE., HERBRYME, D
RIGht: o & 35 HEFEICA S Umbo Wishad: £ TOI0~14HM & Lz, 20, &KL biE
KA, BAEEKRDOK0.5% OBATRL, BKIHEDKHEIFZ-DITBC LY
Mot Fio, ChODKBEIIBRY — F CHOBRBIRLENOMAIKEST MY 7 5
Y7 b EOHEEWHRL.

BAMEEEY S, BERE, BEI/oLvS, BEF— L5 ABIE N VHEBO4ETH
5. Bt 75 v 7 v HEORBBMKIL, Table L I RLIcEBOTHS. HWEER
i3, JIIE (1968) % HiraTA (1978) O#i&EAEBHIC LT, A/KEERFBETHREL &
SHFY—DIEDPSHMERLIODTHS. 5k, CORERT, #hkk D biliko s
IFHAETRT OB THS (Ioku et al., 1980; MATSUDA et al., 1980).

Tablec 1. Culture media of planktonic dicts.

. . Concentration Dilution
Species Nutrients (ell) (mljl)
(NH,):SO, 0.15
Marine (A) Ca(H,PO,) 0.02
Chlorella Urea 0.015
Clewat-32* 0.03
(B) Organic fertilizer** 0.1
Marine Brown sugar 30.0
Yeast (NH,):SO, 3.0
KH,PO, 1.0
Nazsi03 50.0
MnCl, 0.5 2
Na,+-EDTA 5.0
Citric acid 1.5
NaNO, 3.0 1
Marine (A) K,HPO, 10.0 1
Cheatoceros it et e et a e e
FeSO, 3.0 1
Chicken feces 167.0 (Extracts) 5
KNO, 150.0 2
(B) Na,HPO, 30.0 1
Na;SiO3 15.0 1
Clewat-32* 30.0 1

* (Fe, Zn, Mn, Co, Mo & B)+EDTA
** Taxki Chemical Co. Ltd.
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HERRBRKIZ, Table 2 iKRTML, LE4ABEHOEMEYE, Theh, 1EHEMF.
2, 2~3 MOHRAKEICL - T, A~E RERF .

FE I~II1 OBMEII, MREYEEOKREIIKELST, AFKFOREKE, 2%
HBEEESRBRREDELL LY, ERIV~VIDZhiZ, o1 LOLEHEENDF
BREKEEERD FARKIC EAKO tiREE525C Licliz. Fiibb, WETR, #
B« A (1978a) IKHEFTINT, ZRHAKICIZ, 5000 cells/ml DfEFIFEEEZRBEL, €D
BB L ITHREIRIDPD, ZRIFE B OMBHEE L 50,000 cells/ml & Uiz, Zhitd LT#HE
DREED, HEEYORXIDENEEZRICAN, FSRARKOREAFE 25ml/l-day H»
SR L, BRIIC 185 ml/leday &, SHEDREIT > TEOREREMMI . 85,
WEhOEBRG, BFIXEE 1E, FHicslia-T.

BRESUVER

KB I~VI ORIE, ZOEFEICH T, Table2 iItEHERL, 61T, HRKBICK 55
WHEBR, AMKERSB LK Unbo I~DEREHIL Table 3 itk &7, %/, Fig.1 i1,
EBRI~VI CB 3 08EE, SBREICREEAEZTNENRANICKEE LI SDTHS.

Table 2. Rearing results of scallop larvae in each experiment.

Number of larvae Survival G h Mﬁtamor-
Exp.  Tanks Foods Initial Final url:tlcv * :gy:t Unr':bgsfclt icécr

(indiv.)  (indiv) (%) (uldw) (%)

A MY+ Chl 51,700 38,500 74.5 . 8.9 80.2

B MY+ Cha 49,400 16,700 33.8 5.2 70.0

I C MY + Chl+ Cha 35,000 26,700 76.3 8.6 50.0
D Chl+ Cha 47,500 20,800 43.7 6.8 55.0

E MY 45,000 10,000 22.2 3.8 0.0

A MY +Chl 51,500 39,900 77.5 9.6 75.3

B Chl 49,200 10,800 22.0 5.0 36.2

1I C MY + Chl+ Cha 51,700 39,000 75.4 9.4 55.2
D Chl+Cha 50,000 23,000 46.0 7.8 55.0

E MY 46,700 9,200 19.7 3.6 0.0

A MY +Chl 48,300 31,400 65.0 9.6 65.1

B Chl 46,700 19,000 40.7 5.3 30.9

111 C BY+Chl 41,700 17,200 41.3 7.4 28.4
D BY 48,300 9,300 19.3 3.3 0.0

E MY 51,700 13,200 25.2 4.2 0.0

A MY + Chl+ Cha 50,200 30,200 60.2 7.2 59.2

v B MY+ Cha 50,500 29,400 58.2 7.4 74.9
C Chl+Cha 51,600 16,500 32.0 6.0 46.3

A MY + Chl 64,500 38,300 59.4 5.7 68.3

A% B MY+ Cha 61,900 42,000 67.9 5.9 78.4
C Chl+ Cha 62,000 29,400 47.4 4.6 44.2

D Cha 60,400 35,800 59.3 5.8 64.8

A MY +Chl 60,400 34,100 56.8 7.9 68.2

VI B Cha+MY 59,400 37,500 63.1 7.6 70.2
C Cha+Chl 63,800 13,200 20.7 4.1 48.9

D Cha 75,000 45,900 61.2 6.4 65.4
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WEBRRBOBMMBERICE T3 EERIT, 19.7~25.2%ICTEF, £/, HE/ v L 7B
JHIBEEX T $22.0~47 . THRE L B ENEBRRRRIN. L5, Cho 2EOH
HBeEzhZhE BT >BRELCRRROERRIL, 67.2%i1Cb#& L7z (Table 3). Dz,
F-r 7 AEDBEMUI 3TEHARBEXDT0.6%B IR BLEBETHY, PHHEKEICES
SRR REE CHbh /.

COESBEIIZ, REPHTOLWETH 7. THLDL, BERBDP/ oL 50HME
HXOFEEEEERIT, ThZh, 3.9BL U 52 ¢/day LIENDITHL, 2ho 28HA
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Fig. 1. Variations of growth and survival of scallop veliger fed different diets. Diets, A~E,
in each experiment are illustrated in Table 2.
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BERICBI 2203, 83 u/day LEMIhIz. ¥, EBRE®KHAICEFS Umbo #~
DERBIZ, BEBRLEE/ oL LOFABRERTELTLASTH - 1.

RUBEBSETL, BERGLVER (THRK) TR, TOREHRICKELERSS
hic, BWEBRBEBE/ oL OHARERICBI3EBRIICT.2ZBTH - ks, < U ER
EHEI v LS OHARBRTCOZNII4.3HBICTERP 7. RAMRSEMIE, Umbo
DERE (28.4%) 6 dd AT,

PULDERDS, BEBREFES v L 7 BVTh MR TR, Z0ESRIZEN
M, ThoZHRATAIZ LCL-THMEERE L EZT A &8bdo. L,
Table 2 iIcRF L7z, ERIDOBBLIUDRPERII ® D KDXS5IT, +¥—F&F R
LR (Cha+MY) 303, #—F+€57=2&7uvr 3 (Cha+Chl) 2zhrh 28
FTOHARELTCOHEOREPERT ENELS0T, AKMEIIE "BOMAE, (Com-
binations of species) WEELEHEEZHFTI0LBbNS. #-T, TOXSHEBEAR
T, FRAVEOLLE ST, BHEYEMOLBHENERAEOM%REINZDOTRELA
5 .

Table 3. The average values of survial rate (%), growth rate (¢#/day) and metamorphosis
rate (%) to Umbo veliger through the all experiments.

Survival rate Growth rate . Metamorphosis

Foods to Umbo veliger
(%) (p/day) (%)
MY 22.4 3.9 0.0
Chl 31.4 ' 5.2 33.5
Cha 60.3 6.1 65.1
BY 19.3 3.3 0.0
MY+4-Chl 67.2 8.3 71.4
MY+ Cha 55.8 6.5 73.4
BY+Chl 41.3 7.4 28.4
Chl+Cha 38.0 5.9 49.9
MY+ Chl+Cha 70.6 8.4 54.7

—giC, EMEERRICIT, FEPEFEOMBEE M T2, T#MEERS, (Contamina-
tions) 7% K & WARBMER LMD > TL 30T, ZOEATHICREL ORERBRBLE
<535 CEME - 7, 1967 ; HIRATA et al, 1975), AEREMEHL T, BRO#K S5m® D=
Yoy — bRHINT, BERREEE 0L EORARIEICKS A v ¥ 74 OREER
Bl A, FEKPIT 4 7 ) A 7APEEBWENKEL, BHOKIEL IR LD
Hote. B-T, SBRIFEFEKORLERBIC K 5 EHBBRE IMS ERAKIC, HEERD
BOSHEREAKBEBREORELBIREY, AEZREROEABIKOWTHREZMA
.
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