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Vibrio 7ME 5 L, 1EKRICHEH L 7= HERTO#
KHIKTIX Moraxella MEST 5D L7557, it
ARIZAEA U7k KT, fEAERT (1H 19 B)
1% Moraxella DMES L=t L, 2 HH (1 H20H)
\ZIE Vibrio 73, 3 HHE (1 H 21 H) ZI% Vibrio
B LW Alteromonas HME ST 25 B & 72 77,

RIZ, Fig IT-2-4 ([ZEAEBIFPICRT D85 KH
DA ORI 2 <3, Al B BHAATR OMETED
HHETH DD, KUTRT XL 5 ICEBEKFORERFEK
IFUEARCRI LOVKHR & BAAERABERNIIL 1.2 X
10'CFU/ml Td Y, 1LAKFR CIEEHERAA% 11 AR
I, KR TIE 12 B BIZZENZH 10°CFU/ml 2= L,
ZDOH%ITMH & b 100 ~ 10CFU/ml TEE L CTHDY,
VRIFHEL U 7B 2R LT,

—7J7, Fig II-2-5 TR & 9 12 R OMEH
BlE, fAE ARG 7R 220 AL O T R B B Atk
5HHETOMIZHNT, WALNTRR DL
H—2hR Lz, £, SfREMREZEL T, Jiik
RTIL, KRR EHRKRLTHKBEOEAENRKEL
EE LT, T72b6, WAKR CIIbEHMGERE D
LEHAETORBOLERITTIHZLICRELE
L7z, 72, EMKS B BT, kAR
IX Vibrio, Pseudomonas, Moraxella, Cytophaga,
Flavobacterium MDHERIN—T & 72 A LTEMDE IR
RECHER L7-lTxt L, iiAKR Tk E H & DR
e & BIBSEOANFREREROEMNE & i
Moraxella 13 59 5 ZARMED 72\, BLMIZR I
ORI DR Z R LT,

IO, BRIIOZEREREREZREL, 0%
b BB R OMEA OB 2 Gt LIc#b R,  Fie
[1-2-6 12~ T K 9 IT KR D LR E R O BhilE
FEEHEAE L TS, BHEKOLEMED &
Do TeDIZxE L, WK RDOSAREFER DL EhiE | 37
BHIMZE L TRE L, BEROZEMEIMED -T2,

2.3 E®E

“HENEOFEBERROFRKE LT, KFHHED
B - BB L EERT 2 mEN L, Zibid,
B K D AE B DI 2 B L7 s L
FEE OMBEFHOZAITIER LIEICH T b b,
% Tl Vibrio OB %L Fah LT #iE S EEIRIC
£, 0 YRUNT Aeromonas %, Pseudomonas D%
B SN TNDY,

LirL, ZAboBiddE OmEKPIAHET S
FAEHORERBE TH Y, FEFRIREEDS BAF 7RGV AITH
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\Z Vibrio <2 Pseudomonas % & ¥ 1~ % FE D H/EW %
TEETER L, A PSSHRRIC S 2 b OMEE
FELTWD Z EMERENTWEY, §E-T, R
EICBRT HMEOAENLT L bR a g & 21
FIRNZ 72 B2 i3 Th D, —7F, M
WK CIE, JREALER U7k & R SR D
B DNEIRNAET D LW HEY ) EdEEM A
F R E OME BN L TOZRWEIBFBREEIC BT
HEVEDERITENEL D LV I MELH DY, =
NHOWEERAET D L, FIREOHRICKHHE
FERIROE LN R ERERN LRI LT\ D, T72b
b, fEKPIZEIT D~ OHIE O E TIER <,
AR 2R OB X DA D ARSI E KRR
BRIFTHO LRI,

AW TH, HKIFEOENZLY, fHE
BtEHE OB KT ORAERFHEO LT RN I 5
N olzb DD, MEHZHERT 5 B DOZE)
IIRELS B oTe, bbb, ShAEDERKRS LU
ENRETH AR T, FMEIICSED S
BRPRELSEELTEY, MEMAEHEKT 2R
DL TEVENSHEDAFRR L O EICR & s
HZ5HRDO—>ThHDH I EDRBI Tz,

708, WMAKBRONEDEKRL LIORENRRET
HoTRENTIL, BOKOWANZ L DB A N LA
DERL T A AREME L B D, L Lesin, fik
RTIEESHT-0 0.3 ~ 0. 4L OFERH ik
TholeDITxt L, ILKRTIEHKICHZ>T—
BRI K55y 372 0 9 10L DR E CTAGR Rk &
IToTEY, BKIZEDMEIIA b L AITSAEITE
Br b2 DERTHD LIFBEZ LR,

R OB KT OB Z5E L < Blgd 2
&, TR TIEERE SN S B ENCONT TRSHED
ARAREZR R DN & & BT, Moraxella DFIHME
5% BMIZe A ZISOR L= dicxkt L, ShAED A7k
BILORERBI CTH-T-ILKRTITEEDED I
FNFIEIE & 72 DREHEO EWEMR O HER: S
7= LML, Moraxella VX% & HITFEMEL TV
ZEMD, ZOBPNHEICEREOERE R 5 2 T
LD EEEZ LR, KR TIIEEORBN G2 D
LEMEFHAER SN T2 LD, BrEhiE
BEO B PR DAREIERE MBI X, = OR5E,
RAF72 A DAFRR LORRERIZ DR > 7o b D L HE
BqI3Nnb,

728, AR TIXEERME 8 HEIC, fE KM
BLOFABE KO & hAEDOERN T ST20, 0

A% DR FEHRS L OMIFEIIE & A 2L L
Molz, ZORREE, ARHBUZHWZHEKE, 1 BE?
KLIZbDTH-T=-0T, FHBERMPNIZZE LM
EHMNMETER SN TV L, BEXOIRAE# DS
EBEOR TR EINRN-T2Z 205, EHK
TROBELE U 7= SRR PN G E O A REAS IS L 72
MoloZ Lizkb B2 b5,

—J7, MIEZNAEOEE LT &, MEE
IRZHER T D NRINRI KA & > TOHZHNR
iR E ER TR RS, B TS0 E DRERIZ M
BREH IVIES, BRREEEATWDTD, ]
BEE LT E O RN 72 B L 720 5 D &5
2N TWAED, LizidoT, & L= AKHHlEHE
DOEHFIE, AT & > TN R BRBEIRAE
BREZ DT L ERIRHC, ARG 2 b
WZhbHEEZBND,

WA, SVAEIZE > THIS R BMEREZ AT 5 2
LIk, BUREIERIEES L FENIE ST
WBR B OB TR, A IS ORTE &
LTHITHD EMEINTEY, shEICEREL
5.2 ARk D ARERIREEREIC OV TIEFE A S
ITWRNZ &b, —HHCFrEMEREDME S35
HEAR RS 2 2 L8, P L b BRAF R E R
EHTe DT EIFRL T, K OMEHEZ 2R L,
LEMDOEIRRBICR S Z &2, A HEEZEE
TAHRORLEERERTHLH EEZZOLND,

3 Nannochloropsis sp. MEBIKA~D RN
EOFBROCEREICRIZTEHE

2B Tk _7= L 91T, FAKREE TS AE DO
FEORADRELLS, BEbLEN T, ZO—RHIT,
PR EEA B CIEET B K OFMEFE O 2B L2
LithpEEZLN, EEST X OEB A FEY
L7280, BAFEOREREETHDYS [KIEV] ©
EHICHWLER TS EERMEHEO
Nannochloropsis sp. {213 H L, FOEHRKD LG
ZEBKIZININT 2 & MBEHAEZ RSB L, S
D, AEPEETLIZ ExRE L, LL,
Z O IFIEVE Nannochloropsis sp. @ 10 J7 cells/ml
FEE OEFE R OTEHR 2 AR U T RN 2 383
Y, BB CILEMECEER TRV, EHED
013 Nannochloropsis sp. @ 10 Ji cells/ml % i i
TEA THRPAEBEKITEIIN LT & 2 A, ED
FRIEETEN D LT Z & 2y L, FR & LTHn
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L 7= Nannochloropsis sp. OFAEEITH Y, B
AOBEEEZ G T Iolzd L ELTWD, Fi,
Nannochloropsis sp. OFEERDOUIERE X, ZEA]
DTFERIZ L0 BRI AR 2R B 5 &Il
SNTCREEL LTHDHD, BERIR IEOBRINZ L 5
FMEFIEIZh 5L 1%, Mannochloropsis sp. OFMIE O
NS L DN 5T LRy —IZ KDy
MRKEWEEZ B, Nannochloropsis sp. DFMNE
IR CRBKIZEIIL, 23D ORI W)
ZRHEIC T 5 Z & T EIEOUIN & [RIEE 220
BFELADAREESZE X bILD, £ I T,
Nannochloropsis sp. OFIEZ ShA DOFEERIZ fEE )Y
U7 vEPH TR Z LB KIZIRIL, A %Y
HANEDAEFRSREDSEL X5 B Tl %

1To77,

31 MHEBELUVAE

ARBRIE, 1997412 H 4~ 15 H £ T & 1998 4
1H8~20 HETO 2B RoT, FWEITIL,
Fig. T1-2-1 & [AAkZ2 it /K Nk F 44 (5001 FI K
FEEA) ZRWe, fBEKIE EBREKERI&E
BRI V=TT LD 100m A DS
BUK L7k %, WIEEIZ LY 60um LA EORI 1%
FRZE L7-1t4, MHEREIE T 20um BLEORL -2 R L,
EHIZ i DT AT 7HARARY Frer 7
JL B —"CUEIE L7 iR &2 Tz, K= ITEs K
400ml & L, 24 WA E L7z,

A XY HAREITIE, BINATE TR
FRETHEPHHSE g T L QW @ik E vz, &R
BRiCHE L7=shAid, MR AE~ =7 VY (SRt L
TEEIC L 0 1572,

hAE O EICHE LI EHE 7 M EEO
Isochrysis galbana & ¥ #& $8 O Chaetoceros
gracilis & A\ Tz, Z O 2 FEOMRAFRRIL, HfEES
B CTOOINEE CTIX o Tz, FEEITES e ks
% PTE BRI L7 IR K Z BLAD =/A 7 7 A=
AR, THICRIFR AL, =7 R 7IC X
DO0.2um AT T 7 4L F— Tl L7-4ER
ZEERINERICEI RSN D REICHER L, HBER
FEIT=RIBFEIC XY, Isochrysis galbana % 20°C,
Chaetoceros gracilis 324~ 25°CITHREF LT, 7283,
AR S U CIHBaE i~ & e 01 £ TofRiED
HOE MV, FEEREZ TN L Ak~ 1 A 1B
AULTze F£7=, WL 7= Nannochloropsis sp. D%
BN, Isochrysis galbana & [RIRE7 TIETIT -7,

Nannochloropsis sp. 1%, A % ¥ A $h4ETTFE
BB L7 & 2 A, 10,000cells/ml % 2 TR
M2 & NAEDIFIERENRKE WD LTZDT,
5,000cells/ml #AN9 2% X (LA 5,000 #fl i s A0
X L ME4) & 10,000cells/ml FRAN 5 X (BLF
10, 000 AAAIRANX & BES), BRLOERMO = |k
n—/LX (LLFay ha—/VXEET) O3 XEsR
T iee ARFE~OWMBGIETEE & FRRE L, B
L, Nannochloropsis sp. Z¥INT 5 X%, Ki#iz
AR INET 211 HIZEH 59> U8 Nannochloropsis
sp. ATEEWRM UT-, - A KEELELL,
WHIR CRIZE T X DV EDIEO A AR LTz, %h
EDOBEROUFE 2RO -5 XS L 7= s E & A
7 % 2 THY BRUVE,

7B, SWEOTREEEIL, fAE /K O@EE T
DK% 100ml £k L, TP E TN 504 5% 5
BIDHZ LIk VT Lz, 72, BRI, RS
FEZ T LT DD 5 5 30 AR % JefE 24 1
E LT, FHEEEOREIX 1A 1E, REOHET
2~4 HIZ1EAT-> 7, BB KIRIZ17TCHO 5 20°C
DI ThH T,

3.2 #ER
3.2.1 1[EBHEER

Fig. 11-3-1 \ZShAE Dl E0Z A~ LT, b
7237 47 1E L9~ L TER /ml DR CUE LTz,
EORIEEEY, 2> bue— X CHBERE 2 A
ENC L1 ER /ml (208 L, 6 H B LIS B BRAA
BEDIEIE 1/2 D 0.7 ~ 0.9 AR /ml DEEEETHERS L
7=, —J7 Nannochloropsis HIMX CTIIMX & & fEH
BRARLABERE-CONT B FE DMK T L, 5, 000 ARFLEINEX
TiX 12 HBIZ LOfEAE /ml & HAKIZ e - 7223, 13
HEIZ L5 fE{K /ml % TEAE L7, 10,000 AHAZERIN
KTHRELY 12 BB L2 /ml LRk E 2o
7273, 13 HBIZ L5 @K /ml £ TEIE LT,

Fig II-3-2 (2 A D VB R OHERB 2R LT,
WAEOFE)FREL, MERLG4 A HIZIE120.7 ~
120.8um T3 & HIFIEFRBKTH o728, THH
(21X 5, 000 A U 0 X C 146, 9um, 10, 000 #H A 7R
AKX T 143.8um, == > b @ — /L [X T 141.4um &,
Nannochloropsis IRINXD MW KEL Ipol-, ZD
% 10 H HEABE b i, 13 H HIZIL, 5,000
FRERAN X C 208um, 10, 000 M fd ¥ 010 X C 190. 3pum,
oy ha— LR T 170. 8um &, Nannochloropsis s
IMXOpE 2 ha—/V X% ERD, SEEEDE
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LW E I DREEIT-T2E 25, 5,000 HfEESIN
KE&ay bm—/X, BILU10,000 MAEAINX &
2y N — VX TIEENENE BRZENRD bk
(t Ba7E., p<0.01), F7=, Nannochloropsis FRINXD
T 6 IR IL 5, 000 AHALERANX 23 10, 000 Al
WX A EELD  SESEICA B R 2o bz (t
FE, p<0.01),

3.2.2 2MEBEER

Fig 1T-3-1 \ZEDRIEEE DB E R LT, b
03747 1E 1.0~ L6 fEA /ml OFECILE L
1o SAEDFREEEREL, 2 ha— VX THBEG
8 HEIZ 0.4 8K /ml & E/NEEZFLER LN, &
ALLIAMT 0.6 ~ 1. LE{K /ml OFEETHERE L, 1[5
HEBR D X 5 RG22 IR bz o7z, —
J5 Nannochloropsis WHNX CIEM X & BB 4ELL
BeiBCoNTBEIME T L, 5,000 HIfRERINX F L Ot
10, 000 HIFFANX TIE 1.0 ~ 1. 6 {4 /ml THER L
770

Fig I1-3-2 ([ZHAE D LR OHER 2 = LTz,
WAEOFERE, fERRE2 A HI21X119.5 ~
121.2um T3 L HIZIFRETH 7223, 4 HHEL
R Nannochloropsis ¥sINX. DRz b —/ VX K
DERENRKE L 2o7-, 12 A BIZIZ 5, 000 M@z IN
X Gk 221, 5um, 10, 000 FAAERINIX T 213m,
o ha—/ VX C 187.8um &, Nannochloropsis s
MEDFNREL 720, SEEENRE LN E D
BEZIT->T-EL 25, 5,000 FIEMKX E =2 b
7—/LX, BILU10,000 MlEFMX E =2 ha—
WX TIEZENENEABEREZNBO LN (tRE.
p<0.01) 7%, 5,000 AMHALIRANX & 10, 000 Al A0
X CIIAERENBD LI -7z,

33 ER
ZORBR T, EESHEECOM R H D2 B 2 B
BT, A XY HTANEOERK L REDOEEIC X
Y Nannochloropsis sp. RUFRDUSHhE 2 HEE LT-,
Nannochloropsis sp. #fiJlid % 5, 000 AR ESIN L 72 X
& 10, 000 MUfAASIN L 72 X1%, WML 2R oTe =
ke —/ LK & i U CHAEDRREN R, FiRREE
MEWEEBZOLNZZ LD, FABEKTOMEHED
HAEN SRR A MR Z & N3 2 515 TH ArRE & HE
E STz, E72, 5,000 MALAINX & 10, 000 # Az
BINX & L% &, PR 213 10, 000 ARAa 7SN
K TOREEN D272, FEHFEE, 5,000

HIRE AN 23 10, 000 M RN X 2 _E[\] > 72 D T,
Nannochloropsis sp. ¥l id % 5,000 ~ 10, 000cells/
ml OFFHTIHRINT HZ & T, hEDRE, Ao
WENHIFTE L EEZOND,

4 FED

fBEAKRONEE, REOBREIZLY, HAENEZD
BB LN an=—OMERPER D Z LR
7o Thbb, FLA0. 4um THEIRAZAT O H, ZDt%
SROMRIRST U, NSRS 2 S H - E K
1%, BPARE NI D 720D, PIEINEZITE
BTN LT, fLER lum CIER 1T o 7o E K F D
AEBEIVZVIRETZEL, HBlLlcanr=—0D
MR G Bip o7z, F7, FLER Sum CUEE L 7= B K
FOAEREENE, SR S NEALEE lum TR L7z
TBEKFPOLEEE LY D772y, ZHLE 1om
Tl TITAREBUI IR 2 1T LIcRICKE LTz, £
AU L, 3um Y CITAR & ITHIIN L 722 ICLE L,
ULV av=—OMRNER -T2, —F, ShAEDIL
AR B 10°CFU/ml &72 0, o= o
==L ERRCZ S BB SN A b o T,
L7ei3o T, A lm DG H— ) v - 7 4L
X — Tl L=k z2HnWb 2 & T, BHREDOE N
PAEEBENARETH D,

EHI, MEOBETEEL, FHBEKPOMEH
DEBEBIEL LT, ZOREE, hAEDATRS JURL
ENMRETH-T AT, WMEVHICEBOSEE
DRELSEHLTEY, MEAHZEET 2 BB D
BEMEPHEDOARE LOEICRE s 5.2
HERD—DThHDH I LPRRINT, T72bD,
WEOERB L OREN AR Th o122 TIIFHEH
H BB HNZT TR RO AR FIREZR RO &
L BHIZ, Moraxella DFHME LT 2 HMZRFEHIZIL
RLTEDIZHR L, EDOAEFRE L OBEN BT
&> T R TIFEE DR B 72 HZE IR AME AR DR
SNTWZ E0h, FrEMEREOREL PRI 5
TRAERRSRE MBI X, T ORER BAF R EDATK X
UREZ DR oo b D LRI D, LT2 - T,
KR OHIERE A AL L, ZERZIRBICRSZ
LW, THEYEEZEEE T HEROR S HERER T
H5,

FAE KR OB Z2E S8 5 BT, &L
XA U 5% W, Nannochloropsis sp. @D
BERIR A BB KA~RINT 5 2 &2 L0 BAF 72l HE
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ERDODIENTELEWME LT, ZOMREZHEITA
THEEAEEDOHE CHERATAIRR FiEE LT,
Nannochloropsis sp. Diffifiel Z [EHAR B /K ~AIN L
TAZ YA EORBERAERLBLE LT L 25,
Nannochloropsis sp. DIEFEW % #fL Z & 5,000 ~

10, 000cells/ml OFPHTHMT D = & THRERRZD
EPWHETE DL N gholz, ZOFIEITHIE,
AU TFONTREEAEPEC~Y =27 /M LTHRDY
ANHNTE YR OZEMRFEICHIRL TV D,
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Table II-1-1 Composition of modified ZoBell’s
2216 E medium for the isolation of bacteria
from sea water used in the mass culture of
bay scallop Pecten albicans.

Peptone 5g
Yeast extract 1g
FeSO,*7H,0 01g
Agar 15¢g
Sea water 800 ml
Fresh water 200 ml
pH 7.6-7.8
Experiment |
10°
V
_r_f,"i-\-"(i;' * 1:'-‘%:1 1

o

|

1

b i
R
hY
)
/

Bacterial number { CFU/m1)

£ 3

1 1 1 | il L 1 L |
2 3 4 5 &6 7 8 9 10 1
Days after culture

—
o
]
-
- R
—

Sea water

stored
Larvae
released

Fig. II-1-1  Changes in total bacterial counts in seawater of experiment I, used in the
mass culture of bay scallop Pecten albicans. Open circles, 1 uym cartridge-filtered
seawater; open triangles, 0.4 pm ceramic-filtered U. V. irradiated seawater; solid
circles, 0.4 pm ceramic-filtered seawater; solid arrows, appearance of brown spots
or patches at the bottom of the larval tank.
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Experiment I

300
200
100
1.5}
”-.._,_‘_‘_\-\-‘ //':'""‘--..._
1 D /r.—._.-.__";':
A \-\‘/// H‘H—‘-‘-‘ﬁ
i L ITimaelee
s e T e s
Experiment [ +
200 WS, o
-”}’r-'-‘f:_r:ﬁ
100
L= J.L‘-\-‘H ""'--1.«-»1 ——
E [ T S - ——
s 1.0 e arrs

1 L L 1 I L 1 i I
1 2 3 4 5 6 7 8 9 1 1112 13
Days after culture

Fig. 1I-1-3  Growth and larval density in tanks of experiments I and IIL

Experiment I; open circles, 1 pm cartridge-filtered seawater; open
triangles, 0.4 pm ceramic-filtered U. V. irradiated seawater; solid circles,
0.4 pm ceramic-filtered seawater. Experiment II; open circles, 1 pm
cartridge-filtered seawater; solid circles, 3 pm cartridge-filtered
seawater. Circles and vertical bars for growth represent mean value and

S. D., respectively.
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Experiment [I
1065~

Bacterial number( CFU/ml)

5..
o9

O
o]

Colony composition (%)
o)

i 2 3 4 5 &6 7 8 9 10 11 12 13
Days after culture

Fig. II-1-4  Changes in total counts and colony compositions of bacteria isolated from;
A, 1 um cartridge-filtered seawater, and B, 3 pm cartridge-filterd seawater of
experiment II, used in the mass culture of bay scallop Pecten albicans. Ws,
pin-head like white colonies; P & W, pale and white colonies; Y, yellow
colonies; solid arrows, appearance of brown spots or patches at the bottom of

the larval tank.
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Inlet

-

|

Outlet

Fig. IT-2-1 Schematic diagram of flowing water system.
A storage and heating tank

B: culture tank
C: sieve

—: flow of sea water

|_m|;.1;i|.g — oxidase test

— fermentative

L nog-molile

|— positive —salts demand test

- Enterobacteriaceas

L Wﬁfg -

,,,,, Cytobaga

r pasitive - Alteromonas

— polar flagellum — DNA decomposition fest
= Lmﬂﬂ ........... Preudomanas
—— motile .
L aoa-polar f2gellim ..ovoeeeeesssccnnmnnsseserreesssssssssssnnensennnees Alcaligenes
— non-fermentative pasitive e Cyiophaga
igment ——agar decomposition fest
’_a Mﬁve ........... Hﬂmkﬂ-ﬂm
L monmotile

Morarella

Lnau-p{gmnt — oxidase test

positive -

........... sesssrennes ACiREtODaCTEr

Fig. I1-2-2 Scheme used for the identification of bacteria from
culture water based on the Ezura and Shimizu methods8?.
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Larval density (larva, mé#)

Shell length (g m)

150

100

e

1 1 | | | 1

0123 456178?$H
O

Culture  days

10 11 12 13

O: flowing water system

@: still water system

1T : artificial selection with 100 pm net
& tank exchange

Fig. II-2-3  Changes of larval density and
growth in the still water system and the

flowing water system. Symbols and

vertical bars for growth represent mean

value and S. D. (n=30), respectively.

Table II-2-1  Total bacterial counts and genus compositions in sea water obtained from
four different sources of initial conditions used in the mass culture of bay scallop Pecten
albicans. Stored water, seawater just before the culture; hatching water, hatching
seawater just before the culture; exchanging water, exchanging seawater on still water
system; flowing water, flowing seawater on flowing water system.

genus Stored Haching Exchanging Flowing
(%) water water water water
[Jan.18] [Jan.18] [Jan.20] [Jan.19] [Jan.20] [Jan.21]
Vibrio 4 28 12 18 42 50
Pseudomonas 2 42 - 4 18 G
Moraxella a0 (5] 62 40 18 4
Cytophaga 2 14 6 16 10 4
Flavobacterium - - - - - -
Alcaligenss - - 2 - - -
Alteromonas - - - - - 24
Aeromonas - (] - - 2 -
Enterobacteriaceas . — o 4 — -
Stapylococcus - — - - - -
Mot detected 2 4 18 18 10 12

Total bacterial count

% 10% % 10% % 10% % % 10° ”
(CFU/mD 1.2x10° 50x10° 82x10 35x10° 85x10° 26x10°
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O: flowing water system

@: still water system

17 : artificial selection with 100 Hm net
& tank exchange

i | 1 1 | | | 1 l 1 1 1

1

Genus composition (%)

| 1
LIEE-IEE?EBIDHIZIB
Larvae released o
Sea water stored Culture days
[Still water system] -

Fig. II-2-4  Changes of total
bacterial counts in the still water
system and the flowing water
system.

: Not detected

1 Stapvlococcus

: Aeromonas

: Enterobacteriaceae
: Alteremonas

00

BN _%ggz /7*>

4 5 6 7T & 9 10 11 12 1
Larvae released L

Sea water stored

Culture days

. Alealigenes

- Flavobacterium

* Cytophaga

* Moraxella

: Psendomonas

: Vibrio

3 4 Anificial selection with 100 4 m net

EESBOUOBLOEOO

Culwre tank exchanged

Fig. I1-2-5 Changes of genus compositions in the still water system and the

flowing water system.
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Fig. II-2-6  Changes of Shannon’s index calculated from genus compositions

in the still water system and the flowing water system.
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Fig. I1I-3-1  Changes of larval
density of bay scallop Pecten
albicansin tanks of three
==hab000 different systems using the
—&—MNa 10000 Nannochloropsis sp. culture at
—+—Cont 1t (A) and 2nd.(B) experiments.
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Fig. II-3-2  Changes of larval shell length of bay scallop Pecten albicansin
tanks of three different systems using the Nannochloropsis sp.
culture at 1st. (A) and 2nd.(B) experiments. Vertical bars indicate +1
S.D.. A: cultivation with 5000 cells/ml of Nannochloropsis sp.
culture, @: cultivation with 10000 cells/ml of Nannochloropsis sp.
culture, l: non-treatment cultivation.
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