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On the Phage-Sensitive Bacteria in Seawater of Kagoshima Bay

Tomio Hiaka®, Yuji Kammo®, and Takayoshi Kawase"

Abstract

Marine bacteria and bacteriophages were isolated from seawater samples collected from 1 m
and 50 m depth layers at 8 stations of Kagoshima Bay, at 11 times of selected seasonal intervals
during 1980 to 1984. The isolates from each sample included several phage-sensitive strains.
The rate of them to total isolates from each sample vary from 0 to 87 % (av.25%), at each
station, depth, and season. The sensitive strains found in all genera of isolates, especially
Pseudomonas, Vibrio, Aeromonas, and Moraxella. The strains were divided several phage types
in each genus. The habitat of them was segregated into each station and depth. It is found that
the strains of phage-type level have a habitat segregation dependent on the oceanographic

conditions in the Bay.
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Fig. 1. Location of the sampling stations (®, 1~8) in Kagoshima Bay.
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Table 1. Percentages of the phage-senstives to viable cell counts per ml. of sea-
water samples at various stations and depths in Kagoshima Bay, selected
seasonal intervals,

Sampling
1980 1981 1982 1983 1984
Date Aver-
St\Depth May Sep. | May Aug. Nov. | Jan. May July | Apr. Nov. | May | age
No.\(m) 28 5 8 18 5 22 18 15 22 14 9
1 1 47 54 9 35 36
50 26 67 0 63 62 53 29 35 87 10 43
2 1 23 40 14 16 32 25
50 25 47 7 50 40 54 37 9 74 11 33 35
3 1 17 25 45 29
20 15 17 36 57 75 45 4 15 16 31
4 1 17 10 3 59 5 19
50 14 41 65 24 14 50 40 22 48 16 15 32
5 1 31 21 0 19 4 19
50 50 11 56 9 56 30 37 27 22 33
6 1 68 0 24 34 30 31
50 10 22 45 11 22 0 37 12 24 | 20
7 1 6 10| 5 3| o 13
50 13 4 49 20 20 0 23 6 14 17
8 1 8 37 23
50 4 4 6 4 8 5
Aver- 1 39 23 12 23 24 24
age 50 20 27 33 49 33 51 34 16 44 13 17 27
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1 mETREREIC Pseudomonas, Vibrio, Aeromonas, Moraxella WRH S hizDIZH UL,
50mBTIXLTDERIC BT Pseudomonas BB T F NI Vibrio X Aeromonas 15 LR
ETHEETH 12, Pseudomonas BB TH AEMITBHRICHHL RN, BR, BOEM
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Fig. 2. Generic compositions of phage-sensitives in total isolates from seawater at various
stations and depths of the Kagoshima Bay, April 22,1983.
Key :
Generic abbreviations ; Ps= Pseudomonas, Vi= Vibrio,
Ar= Aeromonas, Mo= Moraxella, F1= Flavobacterium,
Ca= Caulobacter, G+ =Gram-positive, NI=Not Identify.
(9 ; Phage-sensitives
The samples at St. 3 were collected from 1m and 20m depths.
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Fig. 3. Generic compositions of phage-sensitives in total isolates from seawater at various
stations and depths of the Kagoshima Bay, November 14, 1983.
Key : See Fig. 2.
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Moraxella \27 7 — VRBRSHEMBESEVEETEEN TV, I HICEERITBIT BKE
I1mEESOMBEORICEBHEBRICAZ IR NG >Tz, TOLIICHBRRICEL-T
77— VRBSHMBIEENIEBISEVSRO>NEY, 2REBHHZEL CRNL, S8
ANETRTOEBOVT LA EDOKNTY 7 - VRZHMRREEATHIZ, DFD,
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B, FORBIERELY, 20RBICT 7 — VBSHMBRASZ<REEERX S,
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8344 B, 1181013, MIEHEZ IS ICHPAICHEANS o, FAEBESPICFEELILT 7 —
ERAOWHET 7 — VRRSHEIIOVWT 7y — VBB R{Tof, $T8IFELADET 7 —
JRIBDNF % Table 2I/R U1 7 7 — VBUX Pseudomonas-a~1i, Vibrio-j~r1, Aeromo-
nas-s~w, Moraxells-x~z DEE2U4BIZHF oz, COFRBRBOSOmETEHETH -
127 7 — VRSN Pseudomonas \& a 5 i ETOIDOFEBICHT BN, ZDH B 1134
ERDOMBIZHH LTV, LT, h, g 280 hdH 3 DOEBIISOmBITIETR
Hh, 1mEBICIRENSEIZRES 6 DOHEE (a~1f) PWHHL TV, D6 DDERI,
EEISTHTA L1358, FnEFhl12088» 504k ah, omlkREbLDshr-
t2o TD&HICE L Pseudomonas THRBUHED & RBEEEBICHI s, KEIEL-T
gL ISR ONI, Vibrio lZBWVWTH j~p BUIERBYETH Y q, 1 D 2BINHE
BWCTHotro £z Aeromonas & Moraxella DEBIZ TR TEBYETH> THEHAICHIEL T
Wiz,

Wiz, 8ENADZRHEBADE 7 7 —VEODHT% Table 3ITR LIz, ZORICRA SN
% & 51T Pseudomonas & Vibrio I B\ TIE, RIREFEFRICKRBEEFBHEOERICH T S
N1zhS, Aeromonas & Moraxella T3RBYEEPBEYE D L OHAKEICESBORIEENT,
COBHDT7 7 — VRSHMEBOBEEE TH > I Moraxella 2 VWTRNE, ER4OD
1mETIRT 7 — VBEM Moraxella ® 5 DDERMSKRHI NIz, Z2OHOER20, 211
EEH2HOER6 ETTORBIIAHMLT VR, ZLTID 220, TR4D 1 mEIK
BWT, #hE1110, 230 cfu/ml EVWIEWEETH -, Tz, TOMITIREICZHH
LTV DITIE Aeromonas DERI3NSH Y, ERALHOER6IKHHMLTVI, ZDHE
13137 7 — VRS Aeromonas DEBETH > 12, ZOMOEHEILE 4 DL HEF
IR I bDTH > 12,

DD k>, ALEBICBIAMEKRTH->TH 77— VRIS KO SHICHS H2END
BHBENbNE, £, PHHEOLEVER2ECHEN TR, ZO0EMOBT SEBHIC
2L D7 7 —VRBSHERIPRHINATWVWS, 77— VOBEREMEIZEL <, HBEICHT
237 7—VDFDOYIZERLARVTRBIRENEDT, -7 7—-VRELTEHZDB L
L&D, RPOBERGFOTH 2 KM L -HEEOM,» SEENIEETE 5,



24

BERBRFKELHICE F365E 15 (1987)

Table 2. Distribution of the bacterial cells belonging to various phage-types in
Kagoshima Bay, April 22, 1983,
Bacterial cell counts of each phage-type/ml of seawater
Phage-types
St. | Depth Pseudomonas Vibrio Aeromonas | Moraxella|
No. (m) |l[a bcde f ghil)jklmno?PQqgr|s tuvwzxyz
1 1 30
50 12 70
2 1 10 21 10 13 21 15 2311 14
50 9 61
3 1 19 34 9 34
20 10
4 1 9
50 74 10
5 1
50 8 25 4
6 1 29 10 57°10 10 10
50 5 16 15
7 1 11
50 419
Table 3. Distribution of the bacterial cells belonging to various phage-types in
Kagoshima Bay, November 14, 1983.
Bacterial cell counts of each phage-type/ml of seawater
Dep Phage-types
St. | -th Pseudomonas Vibrio Aeromonas Moraxella NI
No.[(m)] 1 2 3 4 5 6| 7 8 9 10{11 12 13|14 15 16 17 18 19 20 21 22 23 24 25 26(27 28
2 1110 11 9 17
50 8 8
3 1 8 8 32
20 22 8
4 1 7 7 18 7 16 32 110 230 16
50 4 4
5 1 17
50 5 5 5 5 10 5
6 1 8 8
50 3 3 3 3
7 1 4
50 5
8 1 4 4
50 4




B& - L% - fi  dkho 7 7 — VBRZ MR 25

B #

I B AME-T7 7 — VROBRESFERELLICT A0, EREBEZRAEEHRL L,
FIICSTEAART, BEAD 1 m, S0mBEH SEREL HAKERHI OV T, HEKREM
Bl s 2 OEKP D 7 7 — VRESEMEMRKOEHE, 2h o ORBARRT 7 7 -V
RS MR D DT & BT, TEIL804ES A 5 845 AE TD 4 AEMITIIETT > 72,
FORR, PEEREEETO 7 7 — VBRZHMEOS G ERHCER, BEIC L >T0~87%
OLEEHR SN, FB% TH 1.7 7 — VRBRZHMBE EHBI NI T XTOREICDI -
TSV ELEETNBY, HTH Pseudomonas, Vibrio, Aeromonas, Moraxella D& H&
ICBote 77— VRBSMEKE 77— VEBILLSREIREE L PEEDB LU Z0OR
BFKEBICORT 56D EIHT oM, FADRIEERERICBVWTHAL P BELT Y
MREIN,
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