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Distribution of Alteromonas sp., the Red-spot Causative Agent
on the Culture Bed of Makonbu Laminaria japonica,
in Coastal Areas of Hokkaido

Kiyoshi Yamapa*, Mamoru Yosmimizu*, Yoshio Ezura*
and Takahisa KiMmura*

Abstract

From June 1988 to February 1989, with exception of the Tokachi and Kushiro regions,
sampling of surface seawater was conducted around Hokkaido shores to investigate distribu-
tion of the Alteromonas sp.. The Alteromonas sp. is known to be the causative agent of
red-spot, phenomenon on the culture bed of artificially cultured makonbu sporophytes.

At the Oshima Peninsula, this marine bacterium was detected from early July to
mid-January at average water temperature of 16.4°C and 5.4°C, respectively.

From August to October, the bacterium appeared in high frequency in this area.

Furthermore, this bacterium was detected in many sampling sites in Hokkaido from July to
October.

However, this bacterium was not detected in any samples taken during the month of
February. Thus, the present finding shows that the Alteromonas sp. is not only located in
makonbu cultivation area in Funka Bay, but around Hokkaido shores as well.

#* B

FREEPORK~ =2 v 7RECRET 2 RERZEOREE L Alteromonas EOBHFMET 7
rFXFF Y VBRAABRLVCCREERYELETOBRRLEREYFL V5 (RE D, 1988b),
Yumoto et al. (1989a) I KBRED <= = v 7 BB 31} 5 AFREREE Alteromonas sp.
DHMAELT RV, RFEERENKE 13C LI L% 6 A TAHE» HHEE Shihd, 8~9 Aicix
BELEILERCHEH IR, FOBRKEOETELICKBRERLETL, £FENLEFRC
P THRHE IR Bk s BEL T3, XHEABRICET L KMOEEBLARREOE

B Lok L, ARRESRBCEEL TS TEEZHAL TV 2,

L2AT, ARRER = v 7EEFEAORRICAE L CEEEEKERNCRATAZ L2
BHMCIR TV, AEFRBEOEMRLLIIAEN 2V 7OEFERCBELEEYEL
T 5 EEE 28 (J2E 5, 1988b; Yumoto et al., 1989a), # = TAWE T~ 2 v Y &M

RS RER YL, RFEEEO S MHE ICEROFEBC OV THANT,

* AR K EF A Y SR

(Laboratory of Microbiology, Faculty of Fisheries, Hokkaido University, Hakodate, 041, Japan)
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HEE LUHE

B 198846 Hanh 1989 £ 2 A 3 CEELETEMIBE 10 7 FT (48, IL£-1,-2, A&, LR,
WAL, G, MmN, Xk, BER) 3IOREER L FFT (G, BIE, B, BHLE, )
&, W, BFR-1,-2, X8, BF, Ba) oSk tEH 1EF>BEREARER LI, +
DAtz 1988 & 9 A& wulic Fig. 2 R THbdER 34 ¥ ITOBERE A 47T RATZ IR L . R
BRBEE77 A5y 7 BRTEERRL, HELSOMS THRRLRAKA L CERS
LIFY, BEHLIERICEL T, EROFRRHIFFERERE B D Escherichia coli 4B % & {8k E
KTa—F4v 7 LickEATAF (Yumoto et al., 1989a) ¥ AR FBICHERL, k&T+5
LR ERBCRE I CIREDLRY, TROABARTCLEBL, ARREOKRHE YT, &
B1989E2 ABREEERELALHRBL 2RAFIC 2Tk 400ml % 045 ym LR D 7 4 1
#— (IVA7HHA 2 47) CTHEBL, 74 1% —2RERABKOm ICNL, xEoF A X
Lich on B RER & LT L1,

FREERNEHS SURASRAE FEKREOHKH X Yumoto et al. (1989a) o HEEHE - TFHT
ol Thbb EEOKRERF M FE AN ABRBRECHKOml # Ak, 200C <7 AR
EE, ARREZEC BERABAKOL 2z TIbic 7 APEE L, 2ok ERATA ¥
PBHRELIADOREMEE L, ok, ARREOFRCEBEELERIENF VY A LBOBGET
THREND (RREEF—%) Zenb, 19884F 9 H 24 BHUBRORKICRIHEE (7 = v B8
vE=vA4036g LTtV YA 18g KKK 1,000ml) 1ml #EK40ml il 7z, AE
HAEOERBRAEIROFETIT -, PMEBERTCRIMEK (7= vBY¥ET vE=7 4001
g it bV v A50g KAREWALOOm) % 1.8ml FoHHEL, Zhic E. coli £ STk
HRXTa—Fv/LiczvEark (REWbem) R 1ATFOAhbOREHE LTV, &
B 10 BERKIIXIED, FFFREL 02ml 5 3 FoicERE L, 20C © 14 HREEEL, 2
VEFAROREDERYBEEL, FEBHARTR > OEERE MPN, 3Kk vk hERY
BHUL,

—MEEHORAE B0 10 EFFRETNOFFRK 02 ml % cam B FEH (Yumoto et al,
1989a) RECEHKL, 200C 7 HEEE L C—BEEK Y kD1,

] -

EREBARICE T 2EXREFHNHRN

EELEHETBRESI0 v, REREESA1 rAoLBAERED LA FhOEEAES X
OXFENERERRE Y Fig. 1 @R L1, 6 AOFEEROFBREERO FHAREL 125C, Efo
SEHKEIL 9.9°C TUWThOEAL L S ARREIKRE S hinhotz, LAL, T AREBEHAER
AEET 19.0C, BT 164°C & LR L, FIHIRO 7 7, WD 3 + i c AR EEE W H
Thic, ok, ARRBEORE I A 10 EETOREKAEIIZ145C CThH -7 8 ANS 10 BT
LA LEDBETEARRBE B S hi, 11 B3 lEHEERoEHAERIL107C LETFLE
AARFHEER 8 ¥ Fia L h, HERBREOEHKRIZ84C TT rFinbiH Ihic, 20
%12 A6 2 ArTESRRBEOFEH KB CCHIETHBEL, KEOEB I ki o7
25, 12 A4 7P, LARS yFidbAERE SBH I, LAl 2 Bt ahil
ole, =7, HMBRE TR 12 BOFHAKBTTC 152 AD 3.2C FoH+{ETL, BHE
BEL12AR3 YA, 1 A0 2 7T, 2 A3 I hich o1, fok, 2 BoRkhcouw i
BDOADEKD 10 fFELHA LA, ThThbAFREIBRE X hihot, BED X 5 fmH
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Fig. 1. Changes in average water temperature and number of samples containing the red-spot
forming bacterium at 10 stations along the west coast and 11 stations along the east coast
of Oshima Peninsula in 1988-1989.
West coast stations: Otobe, Esashi-1, Esashi-2, Ohsaki, Era, Oritohama, Shirakami,
Shiriuchi, Moheji and Nanaehama.
East coast stations: Ishizaki, Hiura, Esan, Osatsube, Kakkumi, Yasuura, Usujiri-1,
Usujiri-2, Oofune, Shikabe and Ebiya.
Table 1. Seasonal variation in water temperature, viable counts of general bacteria and the
red-spot forming bacterium at Ohsaki station in the west coast and Usujiri-1 station in
the east coast of Oshima Peninsula.
Ohsaki st. Usujiri-1 st.
Viable M.P.N. Viable M.P.N.
Sampling  Temp. bacterial of the Sampling  Temp. bacterial of the
date °C) counts organism date C) counts organism
] (CF.U./ml) (/100 ml) (CF.U./ml) (/100 ml)
7 Jun. 88 10.8 4.1x10° — 13 Jun. ’88 9.3 1.4x10° —
5 Jul. 18.7 1.8x10° + 6 Jul. 16.5 1.6x10¢ -
1 Aug. 18.8 1.2x 10 - 2 Aug. 20.3 4.1x10° 20
8 Sept. 215 1.5x10° 15 9 Sept. 18.8 4.1x10° 220
13 Oct. 15.6 1.8x10¢ 450 14 Oct. 15.1 8.0x10° 75
10 Nov. 11.6 3.6 x10° 20 11 Nov. 8.7 1.3x10° 35
15 Dec. 7.0 2.3x10° 110 16 Dec. 6.7 1.7x10¢ (s
12 Jan. 89 6.3 5.0 X 10? 15 13 Jan. ’89 43 6.0 x10° —
9 Feb. 7.6 1.0x10° - 10 Feb. 3.0 4.9x10° -

+ ; The organism was detected but did not be enumerated.
— ; The organism was neither detected nor enumerated.
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BRI LFETRER TONE & ARREREERBIRERROESH LR LI, £BRIIKE
AR ERL LABBRR TRAR LI b BRCARRE BRI S h s JR5ED b hi,

ERERARICE T2 FXREAENES

BE¥EDOEERCRVOT—REER S LI OCARREOCHE LT L, D5 bARBE
FEHAO—FIE LTKE, HRO—FlELTHR-1 EAD0ERY Tablel 1R L1, ABEHEBEOE
KI5 10 Bic 450/100ml, FIF-1 <9 A1 220/100 ml & B AfEZ R L. ZOEAIEEH
FRHOBROFES TS EBET, EHRERTIZITE-1 1w\ T 10 Ak 1,200/100 ml, FHciik
9 B 1,200/100 ml & AFBIC ST ARAELYRL, AEREOEEESHIABERERD
gL BERKOEM LRI, —F, —BAEFEIETRER TIE 2.0X102~4.5X10*/ml, HI
T3 3.0X102~1.5X105/ml DFECEE L1, LA L —BREBBROLTEH L ARFHEOHEED 5\
BRHEERE ORI B AOBREED Shieh -1,

Table 2. Detection of the red-spot forming bacterium in coastal area of Hokkaido during 1988.

. Temp. Detection Temp. Detection
ace Date ) of the Place Date C) of the
organism organism

Kennichi 13 Jun. 13.0 - Tomamae 24 Sept. 20.5 +
Nagaiso 13 14.0 - Teshio 24 19.6 —
Yamakoshi 13 11.0 — Bakkai 24 18.0 —
Kennichi 7 Jul. 17.5 + Wakkanai 24 18.2 +
Nagaiso 7 17.5 + Souya P. 24 17.0 +
Yamakoshi 7 19.0 + Iwaobetsu 27 15.8 +
Nagaiso 2 Sept. 21.9 - Rausu 27 16.1 -
Abashiri 4 - Ichani 27 15.5 +
Shari 5 + Abashiri 29 17.2 +
Ichani 6 — Kerochi 29 19.2 —
Ryuzin P. 6 + Saru 30 17.5 +
Shizukari 7 + Horonai 30 174 +
Mukawa 7 — Rebun 28 Oct. 14.0 -
Kumaishi 12 21.9 — Shiribetsu 28 115 -
Shiribetsu 16 19.2 — Yakumo 28 13.0 +
Shimamaki 16 21.6 + Suttsu 28 13.5 +
Motta P. 16 21.9 + Shari 24 Nov. 5.5 —
Setana 16 21.9 + Shizukari 27 82 —
Momonai 18 20.9 + Mukawa 27 9.5
Mourai 18 19.7 — Monbetsu 28 —
Hamamasu 18 19.5 — Oshamanbe 27 Dec. 35 —
Ofuyu 18 19.7 + Shiribetsu 27 6.0 -
Shaguma 19 20.5 — Suttsu 27 6.0

Yamakoshi 27 6.0 -
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Fig. 2. Location of sampling sites and detection of the red-spot forming bacterium.

Closed circle indicates detection of the red-spot forming bacterium. Open circle indicates
non-detection of the bacterium.

fhndtipERERIc BT SFREHORY

RO A FALSND M AR TAARREOK LR Y Table2 35 L O Fig2 iRl e, &
EEEET A5 10 ¥ colcitigEstio 47 3084 21 Reth b S hic (Table2), %
29 Bt 20 B EK LI Lo 16 R LR S, Tl bREORBICRE X
haz e, XERENAHEBCSAL W5 3B LT (Fig 2),

% =®

<oy FEEAREIEHEBE Alteromonas sp. BEHRERBLAE L (EEEEXECRAT
B, EERAEATIMOMER M K, ARRENE LS OMEMREY BEFIHL T3
L, AEREOEL TS 7 v 7 ¥4+ v vBRABRICL > TREROFRENREL, w2 v 7Hi
GABETS, ThbbFEELREEYETS (RED, 1988a,b), TAHD Z &b YHIIERRA
Bhiea v 7oL EPCEELEBYELTWELDEE L, LrLELL, KEFRER=
v IHRERESD ===, FIFVY, TIALAFY, kArr—R, TAFV/BiYEST
BT, ~ov 7EEHLARREN MR X h A58 AL REEFOEMNTS DD 4L
CRE ST\ (Yumoto et al,, 1989a), X LIt ARRE OIS 5 R EMF o MEMas
FERBEAYAEL, BrARREOHEBEOBIME N EBLTCVWSEHMLEELLATVS
(Yumoto et al., 1989b),

AR CEYNFABEONSR E LLEEEED S b, EHBCEABRRER~2 v 7EEOBRAL
WETHD, CORBERTORERBEOBRBREREI~2 v 7EBENE LA ETRbR TV IEWF
WPEREEBEOER L BERAETH -, THLREKEHO I Aicita v 7EEOFE L FBRRS
ItEERROZRMILARRE T I I, U EoZ &hb, AEREOCSM, £RBIX<a v
FEELIEHEHESENRVW D EE LI BRD, REETHHAORAREREYHIT RN BE .
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BTARREOEEARE &A% L, ARRECHERINAREYEERLLTLS
TeDTARENRET D EHEI NS,

758, ABORALEREEL O Yumoto et al. (1989a) DEERPBET5 & ARFEIBERCE
WTRDOE I BREEHH L T2 50EEL LIS, EENLEF~OKEBE EFHMz T, XK
BrAAFREREORE FTREE (10C) HlEE7xs EWMELYEIAL, ¥ 13CLEE R ETHEER
R (10/100ml) Ll b+ 5, 20#%, IbkBAERTSE L ENMEML, RakE
CET AR 23 E 0B b T HIKBME T T 5 B EE AR EE 2 R T, AR 10°C Ll
TIAET T3 L AREEIEELT, REOBAL L IBRERALUTOEK L s, s, 2 A
ORI DCTHMMDOAD 10 FEX AL AR REXYRHCE o, TR ETRIELE
DHEFECHTC, ThLOBRBBEEWIARREOREYRATE AL REXIRT, &
FEREA M BERCEETH200, BEVEEREL L > THRAL TL 5D0ETRETH 5, 51,
EHIBHBREODBVWHELYERL CARREOLERLY BT HLEN D B,

| 33

ERREOBRBHRECHICH LARO TGN ERREGAIBEI G » T THEBENE IR L
L hRBOBEET S,

X 73

BERE « ImER « ETEEL - AKNBA (1988a) (B~ = v 7EHEEAKETOMBEROXH
ST, HKEE, 54, 665-663.

BHERBUAREZ AKRBA (1988b) R~ = v 7EBEAAZLENED 28, HKE, 54, 665-672.
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