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Changes in Bacterial Flora in Tanabe Bay,
Wakayama Prefecture

Akiko Mrvazaki¥, Etsuko HigasmIV
and Yoshio Ezura?

Abstract

Changes of generic composition of heterotrophic bacterial population of samples from the
stations of Tanabe Bay in Wakayama Prefecture were examined during the summer seasons
of 1989 and 1990. In 1989, when the red tide caused by Gymnodinium mikimotoi (=G.
nagasakiense) has never been observed in the bay, Moraxella-Acinetobacter was the most
frequently isolated, followed by Alteromonas and Flavobacterium-Cytophaga.  Vibrio formed
only a small proportion in a few samples. In 1990, when the red tide has been observed, the
predominant group of bacterial populations changed in each sample collected during the
development and decline stages of the red tide. For example, it was Flavobacterium-
Cytophaga at 12 June, Alteromonas at 7 July, Vibrio at 24 July and Morazella-Acinetobacter
at 21 August in surface water at Station 4. A distinctive changes in bacterial population
related to the prosperity and decline of red tide by G. mikimotos is as follows, Vibrio increased
in the pre-blooming stage and decreased in the bloom, while Morazella-Acinetobacter showed
the reverse tendency to that.
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FHEORERBIC OV TRAECDL ) FERESTOIR, InETCRAFREOYHE - b
HEEERDHRA 77 > 7 Y OEBC DL TEHICEARONTE T, L L, FEORER I
SHOBRIEFEL, KZCHFAELTFAL, RT3 ICERE-STwi,

£ 25T, BEMEMIEAKDTSEEEL, BEOVEBRLERORYEEH AKX {HE
ELTw3ibBbsd, ChET, BEMEVERBT 7 07 + v OERBE OBEMEIZOWT
BRIBLACEBIh Tz, UL, EFE, FRE77 27 b o OBFERED 5 VWIZIHE R
HMERDSES L TH AN 2 RE T 2 MEMRL ML 5255 (Riquelme et al., 1988;
Sakata, 1990 ; Fukami et al., 1992 ; Mitsutani et al., 1992 ; Imai et al., 1993),

2T, KR TREFE DO D Gymnodinium mikimotoi (= G. nagasakiense) FREAHHFEL,
RFBEZFOMIZBZROFBEEZH L T 3 AFILEHIB 2R E U, MEHOLEH 5, M
B EAEORE - HREOBERC DLW TR L O THREE CRBShIBERE2HE T 5,

Y ALEEE R K R Y
(Laboratory of Microbiology, Faculty of Fisheries, Hokkaido University)
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Fig. LioR U7 IR AHE CHRENES R T 2 BRBCHR I L ER40REK, BEEK (8
m BIUELEARESIELACRELZVBOROER T ICEWT, 19896 A~8 Hizn i
T6MmE, 199046 A~9 Alc 7 T8 Elizh Az DM 2HM L7z, 4B, REHEIUL, MTWLUE
KEESRERBIC X > TERES NIz, $77, 1990 FEITIIEA 4, 17T Ol REBOFES TR S hizEm
6,7,12 THEF B L 72, WS N7 HBHIE 5 IOKRREB TRE AR B IR KEMEY
ekt s h, BEAFLRE% ST10-! BXFEHREEH (Ishida et al., 1986) i 3&Hk, 20°C 14
BRSR S, SSARBHER ECER SN0 £5 2 EEACHE L, Rt EER, LBt
FRITEM B T, HBIRE I BV T CPY 55 (Difco-casitone 1.0 g, Difco-proteose peptone 0.5
g, Difco-Yeast extract 1.0 g, Daigo-Agar 13.0 g, 75%, K#R#E7k, 1,000 ml, pH 7.5) THUE 8 %4
NiRL, B5 07145 1,636 Bk 2 H3EEk E L7 (Table 1), HEAFEKOMKNR B X UL T DR
REICIHSED b O 2R % CPY 2% v 200C THE LT,

MRIRES L URE

BRI (BEREMENERS, 1976), 77 A%E (Hucher DZWL), EEIME, BRELN,
FERLE, ¥ 7 F O HERER, 4 ¥ S —YEER (Kovacs i), BERMEHE LTV, £OM, #
FHm (West et al, 1977), 7V a— A DB - FKEERER (Leifson, 1963), HBHEERH (Hidaka
and Sakai, 1968), DNA 53fi#28Bx (Jeffries et al., 1957) %1T-7z, Bohi-BREHIZLT, £
- EAROFE (BHE, 1990) CEILL TRV RIVORLE 2T 72,

]
135E 30

Fig. 1. Sampling station in Tanabe Bay.
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Table 1. Sampling date, stations and number of isolated bacteria.

Number of isolated bacteria

Sampling date Station 4 Station 17 Station 6 Station 7 Station 12
Om 8m Mud Om 10m Om 5m Om

6/13 40 40 40 40
6/27 24 32 24 33

1989 7/11 40 32 36 40
7/26 29 30 32 36
8/16 30 37 38 33
8/29 36 40 40 40
6/12 12 28 18

6/26 31 33 33 25
7/10 24 31 33 26

1990 7/17 22 31
724 24 30 12
g/or 21 21 5 2 32 22
g/21 26 32 13 39
9/04 3 27 7 38 37
HRESUEE
BDBOBE

OB IMCPLEORRAE L (Fig 1), A % B0 L2 137.3 km? O/NE THEEAKSHS
BOFHEOHAL, KEEED Cifths (TR - 58, 1980), BB ZSB/IB|A L TF
HAWEBREERL T3, BEE»SERCHI TR 7ARKBET, HLEIh3A
IHHV, ZOALEFAL I~ FEBIARUROZBEEED 50% U2 5D Twa, L
HUAEH S 1977 Eh & Gymnodinium mikimotor 12 & 2 FREHBFRET 5 L5k, ZOBRK
EREEEHE-> TS (TR, 1990), kB, EBICBIT 2 G mikimotol FRENIIHIEARR DS 25°C LA
Lz 6 ATAD S 8 ATREH» I THRET 248, ZHRFABED 1989 F£ i ix 2 S R FEE
Lol (RS, 1990), UL, 1990 f£iziz 6 H_ EA» 5 G mikimotor DRI S hth
», S rAREE Y 8 A TAHEEL L TS, 1991),

1989 SN EEHENOE(L

1989 £ HIBEREE AT B 3 MBHOFERR % Table2 1R L, ZOPOWHIUMEE
BOEH % Fig 2 @R Lz,

EH 4 OREATE, 6 A2 5 8 BizhF TORRNEHE Moragella-Acinetobacter JBFF H¥H1E
L, i 6 A 27 Hiziz, FBHY 100% £&07z. —7, TH 11 Rici3¥HER Alteromonas &,
7/ 25 H £ 8 A 15 Hiz 3 ¥g#A Flawbacterium-Cytophage RE 4 TH > 120 % 35,8 A 29 H
DERH MO E B, TRTEROETH >,

EH 4 OBRA (8m) Tik, ¥R Alteromonas & & ¥§PEE Moraella-Acinetobacter JEHEHS
FU, 6 A 13 A & 27 Bix#gea) dlteromonas &, 7 F 25 Hix¥5¥ Flavobacterium-Cytophage &

— 921 —
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Table2. Generic composition of bacterial flora in Tanabe Bay, 1989.

Jun. 13 Jun. 27
Genus Station 4 Station 17 Station 4 Station 17
Om 8m mud 10m Om 8m mud 10 m
Alteromonas 40.0(%) 55.0(%) 0 (%) 27.5(%) 0 (%) 53.1(%) 20.8(%) 15.1(%)

o Pseudomonas 5.0 0 10.0 0 0 0 0 0

E: Alcaligenes 10.0 0 0 0 0 31 16.7 0

o Vibrio 15.0 7.5 0 0 0 6.3 0 0

5 Morazxelle-

= Actnetobacter 27.6 175 42.5 70.0 100.0 344 41.7 69.7
Flavobacterium-

Cytophaga 2.5 20.0 10.0 2.5 0 0 83 0
Pseudomonas 0 0 0 0 0 0 0 0
Alcaligenes 0 0 0 0 0 0 0 0
Morazella-

Q Acinetobacter 0 0 32.5 0 0 0 0 0

E: Flavobacterium-

B Cytophaga 0 0 2.5 0 0 0 0 0
Aeromonas 0 0 0 0 0 0 0 0
Staphylococcus 0 0 0 0 0 31 0 6.1
Bacillus 0 0 0 0 0 0 12.6 6.1
unidentified 0 0 2.5 0 0 0 0 3.0
number of strains 40 40 40 40 24 32 24 33

M: marine H: halophilic T: terrestrial
Table 2. Continued.
Jul. 11 Jul. 26
genus Station 4 Station 17 Station 4 Station 17
Om 8m mud 10m Om 8m mud 10 m
Alteromonas 72.5(%) 21.9(%) 19.5(%) 90.0(%) 3.4(%) 10.0(%) 12.6(%) 55.5(%)

o Pseudomonas 0 25.0 0 2.5 0 0 28.0 0

& Alcaligenes 0 0 0 0 0 0 0 0

m Vibrio 5.0 313 2.8 2.5 0 0 9.4 22.2

5 Moraxella-

= Acinetobacter 22.5 15.6 63.9 2.5 10.3 23.3 15.6 13.9
Flavobacterium-

Cytophaga 0 0 0 0 82.9 53.4 25.0 84
Pseudomonas 0 0 0 0 0 0 0 0
Alcaligenes 0 0 0 0 0 0 0 0
Moraxella-

@ Acinetobacter 0 0 2.8 0 0 13.3 0 0

5 Flavobacterium-

3] Cytophaga 0 0 0 0 0 0 0 0
Aeromonas 0 3.1 0 0 0 0 0 0
Staphylococcus 0 0 0 0 0 0 0 0
Bacillus 0 31 11.0 0 0 0 9.4 0
unidentified 0 0 0 2.5 34 0 0 0
number of strains 40 32 36 40 29 30 32 36

M: marine H: halophilic T: terrestrial
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Table 2. Continued.

Aug. 15 Aug. 29
Genus Station 4 Station 17 Station 4 Station 17
Om 8m mud 10 m Om 8m mud 10 m
Alteromonas 0 (%) 271%) 0 (%) 0 (%) O (%) 0 (%) 0 (%) 0 (%)
Pseudomonas 0 0 0 30 0 0 0 0

& Acaligones 0 0 0 0 0 0 0 0

o Vibrio 0 406 0 0 0 0 0 0

5 Moraxella-

= Acinetobacter 26.7 16.2 0 88.0 0 0 0 5.0
Flavobacterium-

Cytophaga 63.3 29.7 2.6 9.0 0 0 0 0
Pseudomonas 3.3 2.7 79 0 22.2 25.0 275 176
Alcaligenes 0 0 0 0 0 0 0 0
Morazella-

@ Acinetobacter 6.7 81 76.3 0 75.0 60.0 50.0 60.0

& Flavobacterium-

I3 Cytophaga 0 0 13.2 0 2.8 15.0 22.5 15.0
Aeromonas 0 0 0 0 0 0 0 0
Staphylococcus 0 0 0 0 0 0 0 0
Bacillus 0 0 0 0 0 0
unidentified 0 0 0 0 0 2.5
number of strains 30 37 38 33 36 40 40 40

M: marine H: halophilic T: terrestrial

HrESETHhoN, o8B, SHHRTRTEMNETH 7,

ERADELTIZ6 A 13 B2 5 7H 11 Bicd i THEEEAl Morazella-Acinetobacter [BRELHE1N
L, Thied U CBERBEOEHABNEA Ui, TH25 H I3 ¥ E Pseudomonas & & ¥5 B
Flavobacterium-Cytophaga BEED S 2o 1z, BB, 8 H 15 H, 29 HRBEMENAS % 572,

FHRVTOhEA (10m) TiX, 68 ¥ 5% Morazello-Acinetobacter BEEDS, TH M igEER
Alteromonas B3ES T8 A 16 QtFUHIESBES L ko7, %8, 8 A 29 HiZEREIEHT
Hote,

ERD &3 CERREUATROTROBEEHZ B W T b EEEHEL 90% MU L2 5D Tz,
LipLhs, A9 HHRLEBZHRBTRTEBEICLI-ThHD Oh, £ OBRITER
Pseudomonas J& 53 17.5~27.5%,, B & Moraxella-Acinetobacter & 50~75%,, B& & Flavobacterium-
Cytophaga J& 2.8~22.5% TH o7z, Zhid Z ORI EBROEREIC X 2 HBOBRIH Y, ES
BENMY10%EHP L, KBS R L, KBESSHEL Twi:Z »s (TR S, 1990), BEko
EBOFACL BB LEZONS,

1990 £ OMMBHNE(L

1990 FORBHREE A B 2 HEHOPERER % Table 3 1T7RL, FOhOERENMERE
OEB LN S (1991) BFE LT G mikimotos #IFIH % Fig. 3, Fig. 4 R L7z,

SER 4 OREAOEIZ 6 B 12 Hiz i3 ¥R Flavobacterium-Cytophaga JBEELS 90%, L E %
diz, LinL, 6 B 26 BLARRIZHEHER dlteromonas JB & 53R Morazella-Acinetobacter EEEHME
Brieh, TH10 HiC3WEET 875% ® 57z, 72, G mikimotor {IFIB OB b3

— 923 —
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Fig. 2. Changes in generic composition of marine bacteria isolated from Stations 4 and 17 in
Tanabe Bay, 1989.

B : Vibrio . Morazella-Acinetobacter
W : Alteromonas N : Flavobacterium-Cytophaga
B : Pseudomonas 2 : Alcaligenes

: Others

ERTD &R Vibrio BHBSHEL, 7B 17HD 31.8% » 5 8 A 7T HD 52.4%, £ THEML 74, &
HBY LT, ThicRb-oT8H2H»S 9B 4 Hich I}, ¥WEER Alteromonas J& L ¥g ¥
Morazella-Acinetobacter BEEDIEIML 72,

EE 4 OEBAK (8m) TIX, WEER Alteromonas BOSE 1 25% Ll E% 5, B TH 10 Hic
12 90% DLkt o7z, TH 24 BiCHEEER) Vibrio B4 46.7% LEBThH > 728, G. mikimotos
faghr—2 ko8 A2l Hicigiia ', Rb-o T, WERE Morazella-Acinetobacter JEEF
DRI LT20 %72, G mikimotoi HSH Sz { e o72 9 A 4 HiZ ¥R Vibrio [B2% 44.5% &
BUBRERoT,

EHADQELTRE - BEKERLY, BEER Morazella-Acinetobacter BEEHEHT, TH10H
I YGPER Vibrio &5, 8 A 21 HiZ i3 ¥BFERY Alteromonas JBH3% < & 5N iz, BERIE b % < HIHL,
.2 9 H 4 B ixBEE 0 deromonas &% Enterobacteria £l7% X\ b 0 2 £FHEARFLE 5 o3
b 2MERSERE LD, 28, BEXRE» S G mikimoter ZRHS hBd Tz,

Y2357, REDRET6HS5 Hb S G mikimotor 2SEH 2 vk, 0%, RHBEBSEIEE
B e LIZHEAL, TA T B oMlEssEmL, 8 H 7T HCHESTREREBE Y, Th
DR I AEERA L BT, 8 H 28 HIZHIE L 7z, SEXL 4 TiX, 6 H 10 H» & G mikimotor 34k
AhthH s, 8 B 13 Hiz—kz 1,000 cells/ml & FREPREE & 2o 7228, 8 A 21 HiZ 1, 40 cells/

— 24 —
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Table 3. Generic composition of bacterial flora in Tanabe Bay, 1990.

Jun. 12 Jun. 26
Genus Station 4 Station 17 Station 4 Station 17
Om 8m Om Om 8m mud Om
Alteromonas 0 (%) 28.6(%) 5.6(%) 38.8(%) 60.7(%) O (%) 20.0(%)
Pseudomonas 0 7.1 0 9.7 12.1 6.1 16.0

E‘,‘ Alcaligenes 0 0 0 0 0 0 0

m  Vibrio 0 0 0 3.2 3.0 3.0 0

5 Morazella-

= Acinetobacter 83 42.9 ki 322 6.1 39.3 16.0
Flavobacterium-

Cytophaga 91.7 14.3 16.7 3.2 6.0 12.1 4.0
Pseudomonas 0 7.1 0 0 9.1 0 40
Alcaligenes 0 0 0 0 3.0 6.1 0
Morazella-

& Acinetobacter 0 0 0 9.7 0 0 0

2 Flavobacterium-

— Cytophaga 0 0 0 0 0 0 0
Aeromonas 0 0 0 0 0 6.1 0
Staphylococcus 0 0 0 3.2 0 0 0
Enterobacteriaceae 0 0 0 0 0 21.2 0
unidentified 0 0 0 0 0 6.1 0
number of strains 12 28 18 31 33 33 25
M: marine H: halophilic T: terrestrial

Table 3. Continued.
Jul. 10 Jul. 17 Jul. 24
Gen Station Station Station Station Station Station
us 4 17 4 7 4 17
Om 8m mud Om Om 5m Om 8m Om
Alteromonas 54.2(%) 90.4(%) 18.2(%) 50.0(%) 41.0(%) 54.8(%) 37.4(%) 30.1(%) 0 (%)
o FPseudomonas 0 0 3.0 0 0 0 0 3.3 0
QI .
B Alcaligenes 0 0 6.0 0 0 0 0 0 0
m Vibrio 0 0 364 15.4 31.8 0 50.0 46.7 8.3
5 Moraxella-
= Acinetobacter 33.3 6.4 36.4 30.8 18.1 38.8 8.4 6.6 58.4

Flavobacterium-

Cytophaga 12.5 32 0 0 9.1 3.2 0 10.0 33.3
Pseudomonas 0 0 0 0 0 0 0 0 0
Alcaligenes 0 0 0 0 0 0 0 0 0
Morazella-

@ Acinetobacter 0 0 0 0 0 0 0 0 0
E: Flavobacterium-
= Cytophaga 0 0 0 0 0 0 12 0 0

Aeromonas 0 0 0 0 0 0 0 0 0

Staphylococcus 0 0 0 0 0 0 0 0 0

Enterobacteriaceae 0 0 0 0 0 0 0 0 0

unidentified 0 0 0 38 0 32 0 33 0

number of strains 24 31 33 26 22 31 24 30 12

M: marine H: halophilic T: terrestrial

— 925 —
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Table 3. Continued.

Aug. 7 Aug. 21
Genus Station Station Station Station Station Station
4 17 6 12 4 17
Om 8m mud Om Om Om Om 8m mud Om
Alteromonas 38.1(%) 29.6(%) 0 (%) 50.0(%) 15.6(%) 31.8(%) 11.5(%) 37.5(%) 61.5(%) 23.1(%)
Pseudomonas 0 334 0 0 0 0 39 9.4 0 0
E,‘ Alcaligenes 0 0 0 0 0 0 0 0 79 0
m Vibrio 62.4 148 0 20.0 75.0 0 23.1 0 0 0
5 Morazella-
= Acinetobacter 0 11.1 80.0 15.0 0 22.7 50.0 46.8 17 76.9

Flavobacterium-

Oytophaga 95 0 0 156 0 45 115 63 0 0
Pseudomonas 0 3.7 0 0 0 45 0 0 77 0
Alcaligenes 0 0 0 0 0 0 0 0 0 0
Morazella-

Acinetobacter 0 0 20.0 0 0 0 0 0 0 0
Flavobacterium-

Cytophaga 0 0 0 0 0 0 0 0 70
Aeromonas 0 0 0 0 0 0 0 0 0 0
Staphylococcus 0 0 0 0 0 0 0 0 0 0
Enterobacteriaceae 0 0 0 0 0 0 0 0 0 0
unidentified 0 74 0 0 94 36.5 0 0 77 0
number of strains 21 27 5 20 32 22 26 32 13 39
M: marine H: halophilic T: terrestrial

Table 3. Continued.
Sep. 4
Genus Station 4 Station 17 Station 6
Om 8m mud Om Om
Alteromonas 51.3(%) 40.7(%) 0 (%) 0 (%) 64.9(%)

o Pseudomonas 0 74 0 0 2.7

g Alcaligenes 0 0 0 0 0

m Vibrio 8.6 44.5 143 0 8.1

% Moraxella-

= Acinetobacter 372 3.1 0 100.0 21.6
Flavobacterium- ’

Cytophaga 2.9 0
Pseudomonas 0 0 0 0 0
Alcaligenes 0 0 0 0 0
Morazella-

E‘, Acinetobacter 0 0 0 0 0

2 Flavobactertum-

B Cytophaga 0 3.7 0 0 0
Aeromonas 0 0 28.6 0 0
Staphylococcus 0 0 0 0 0
Enterobacteriaceae 0 57.1 0 0
unidentified 0 0 2.7
number of strains 35 27 7 38 37

M: marine H: halophilic T: terrestial
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Fig. 3. Changes in generic composition of marine bacteria and number of G. mikimotoi at
Stations 4 and 17 in Tanabe Bay, 1990.

B3 : Vibrio : Morazella-Acinetobacter
B : Alteromonas S : Flavobacterium-Cytophaga
& : Pseudomonas : Alealigenes
[J: Others QO : G mikimotoi
1¢9]
100
80t 3
5
% A
60 E g
s
401 S 3
201 E
=
z
@,

St.l, Sm St.I\ZJ, Om St.6, Om
i 8/1 /1 9/4

Sampling stations and date

Fig. 4. Changes in generic composition of marine bacteria and number of G. mikimotor at
Stations 6, 7 and 12 in Tanabe Bay, 1990.
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O: G mikimotos
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ml i@ L, 8 A28 Hicidianiz o7 (TS, 1991),

FEE 17 OREA I TS S, ¥ ¥gR Morazella-Acinetobactér BEES T EHE 2 5, 6
H 12 B8 77.7%, T8 24 B3 58.4%, 8 H 21 H4376.9%, 9 A 4 Hid 100% THo Tz, ZDHED
B HE T 12 6 A 26 H i ¥ 2 B Flavobacterium-Cytophaga B 2%, TAI0H L 8HTH K EHR
Alteromonads BB X 12572, 2B, G mikimotor I3 TH I0HE 7TH 24 Ho b3 EH K2 h
TeDATHoTz,

KIZ G mikimotor DFBSEHIEIMULED TS, RESPHHELLHECER 4, 1TUADER
POEWMULHEOMENES Fig.4 cRk L, THITHOZERTOHEA Gm) L8HTHD
EE 12 OREAKTIREBEER Alteromonas 1§ & $5 R Morazella-Acinetobacter BEE 3 EH T >
72.8ATHE IR 4 BICHIL:EH 6 OREATIE 8 B 7 H XA Vibrio B 15% L&
EThol-Diextl, 9H 4 BT ZIEHER Alteromonas BHH 659, % o7z,

MTUBEAIBDOEAIC BT 5 2 FMlich T 2 /ESR» o, AEROMEHEORBME L T, B
PR Morazella-Acinetobacter JBEE & ¥gHERY Alteromonas BMERTH 2 HRBED iz, —#
B IBEEAROMIE L7 T ARB TRB AL~ D Nat 2 Mg+, Cat* 2B LT 5 1M
B (MacLeod, 1965; Hidaka and Sakai, 1968) »3k¥% 5%, *DB#ERKIT Vibrio B, Alter-
omonas J&, Pseudomonas |&, Flavobacterium-Cytophaga &, Moraxella-Acinetobacter |8, Alcaligenes
BRETH2, CNODBEDD b, BEOEBEE - ERELH D MEHOEBORE L LT, Vibrio
BSR4 U, Moraxella-Acinetobacter BEELER L 2 2 7 L B (Simidu et al.,, 1977) X
RE (A, 1982) CEH LR THE D, AH (1982) IHEHMEOLSBREE T8 2 L 218K
LTw3d, RIS EXFRRICB I I2EEHOLS 18I FERZIELA DRIV T
Morazella-Acinetobacter BEEDSE D o 1c 2 L 5, KFEBR I L D BRBISHET L TWE I L
FRBLTWS,

G mikimotor FREADIEFKEETH -7 1989 FE L RBORE LT 1990 EOFEFER BT 2
L, BbYAERHREIL Vibrio BOEEITH 72, 1989 FiZE A 4 DEEAT Vibrio BlZiZ L A
FHBEL» ok, Vibro BPBELERCHEBEL-ORER4OAESn TTH 11 5o 31.3%
£ 8H 15 HD 40.6% Th-7:, ZORBOHCEE >z < BRHEIhEh o, ZhiZL T
FEOREL 1990 FOES4OFREARTIRTAITH»S 8 B THIz»ITHML, MEHD
FthER L, ZOBRBDT 2 A %R T LTz & 7z Morazella-Acinetobacter BEEDZEE) X Vibrio & &
FOBENRD & iz, BB B2 G mikimotoi DHASOEE) L xH.L TA 2 & Vibrio B
WinesEF7- T 1755 7TH 24 H% Tl G mikimotor 13 10 cells/ml LIFTH > 7243, Vibrio
B3 524% LBEEERLI:8 A THRAHMRBREOWIH LY, FEOBEMAEL2-7-8H21H
121X Vibrio B3I L, b o T Morazella-Acinetobacter BEEDSHEIIL 72, Z 11D DRER TN S
(1990) D H 7 FRBC B 5 G mikimotos F B R AT & B 1F % Vibrio B & Morazella-
Acinetobacter BEOBBOBRE—BT 2O THoT,

I CHREREERT BT 2AEHOEBICHET 2T/ERIIT LA YL, bT»ic Romal-
de et al. (1990) 23R ~=A VILPEERHYE THE LTz Mesodinium rubrum 7R¥f 3 [Bl, Gymnodinium
catenatum FRE 1 [FIZ W THIEHOEBH 2 ARLABD 20DHTH 5, o OWMEC LE, »
FThOFRMOIBE T L REMRICBBEOESES L & D EESIER Bl T3, M
rubrum 2 & % 2 Bl OFREIFERHZ T Vibrio BH3 2 A4 — 5 —1INL, Z OFRPWOMERFICIED
B % Vibrio B & Pseudomonas BHSBIM L /2o —KH, B2 1 HD M. rubrum & G. catenatum 75
BRERFIIE Vibrio BIZHIRE T, Moraxella-Acinetobacter BEELIEIML, Zh 5 OMEBEFITIE
Pseudomonas J& & Moraxella-Acinetobacter BEENBEB L kol LMEL T 5,

E2AT, BRL &5 WHIBD G mikimotol FEFELE « 51T Vibrio BHE DX B

— 28 —
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BITHolcdd, Vibrio BHIE X —RICL S MEEATCBWIEELHEHEEBR T 2MEHT
I edrs, MEEOEE®RS S SHOHIZTICIMEHOBREBL AV TIREL, B
VARV CEHECRAT T 2 LB B D LEL B,

B 33

FRROETIHT Y, BELEROSBCERO TN 2RO NRKILRAERRBRA &
LB L URBREBFRBENFHRELALCERT 5, 2 LFMRIKETOCY N4 X T
7/ av—ic & R EN RSB ARC L > TTbhizs,

X [

RERS (1990). WEMEOMEFEE. p. 367-364. AARBHZ M, PRBEAZ -7 VIL
BEHEER, X,

Fukami, K., Yuzawa, A., Nishijima, T. and Hata, Y. (1992). Isolation and properties of a bacterium
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