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Screening of Algicidal Bacteria Against Epiphytic Diatom Tabularia affinis

Hirotaka Kitaguchi*, Setsuko Kambara, Atsushi Mitsutani, and Yuzaburo Ishida
Rep. Res. Inst. Mar. Biores., Fukuyama Univ., (12), 11-17 (2001)

An epiphytic diatom, Tabularia affinis, caused serious damage to nori (Porphyra) cultivation.
As T. affinis could not be removed from Porphyra foliose thalli by acid treatments, a new technique
to remove this diatom has been needed. So, we regarded the biological removal of epiphytic diatom.
In this study, algicidal bacteria for 7. affinis were screened. From 11 strains of diatom-lytic bacteria
isolated in Ariake Sea, only one strain had an algicidal effect on 7. affinis. A microscopic
observation showed that this strain, Pseudoalteromonas sp. A25, lysed T. affinis within 48 hours
when this bacte_rium was inoculated at the density of 1x10° cells/m/ to 7. affinis culture.
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Liz3oC, T. affinis %BBRT D5 EETESLT DT LIIBRRBOREELR>TWD, Fex 1L, T affinis DFHRE
REREBIEDFREMED— DL T, HEDHBF TIIEREIEA TOWOMAEYRELAWZBREERICERL,
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Table 1. Composition of modified SWM-1II medium

NaNO 170 mg
NaH,P0,-2H,0 15.6 mg
NaSiO; -9 H,0 56.8 mg
Fe-EDTA | 0.842  mg
Na,-EDTA 11.2 mg
Tris(hydroxymethyl)aminomethane 500 mg
P-1 Metals™' 10.0 m/
S-3 Vitamins™? , 2.00 m/
Aged sea water up to 1000 m/
pH ‘ 7.75

*1 p.1 Metals (in 1000 ml): H;BO;,6.18g; MnCl,-4H,0, 693 mg; ZnCl,, 54.5 mg; CoCl, -6H,0,
2.38 mg; CuCl,-2H,0, 0.0170 mg.

*2 8.3 Vitamins (in 200 m/): vitamin B1, 50.0 mg; calcium pantothenate, 10.0 mg; nicotinic
acid, 10.0 mg; p-aminobenzonic acid, 1.00 mg; biotin, 0.100 mg; inositol, 500 mg;

folic acid, 0.200 mg; thymine, 300 mg; vitamin B12, 0.100 mg.

DZHBTFTAZ 0.1 % bk 0.05 % BERTXRERMUZKE SWM-TT {&EEE# 50 m/ 2 A/
HLOIZ, 660 nm (ZBITDEED 0.01 IZRDIDITHEZMPE, 156 C DA FaX—F—NTIEEEEE (200
rpm) L7z, $EBRES 18 BERITEIC 660 nm (ZRITHBEELBEL T 2X10° cells/m/ (272512 RS H
THRLIZ,

2X 10" cells/m/ IZAHRUIZEROEERIR 2m/ B A-7218 mm RIUMFERREIZ, 2X10° cells/m/ IZFHR
L7-HBE %, 50 u/ FAIL, 15 C DA FaX—F—RNTEFEREELZ, FRELT 0.1 % I bhd 0.05 %
BT REHMUIZHE SWM-IT iR{EsE % 50 p/ MNA 7 EBREXEZ RV,

BEEIMOFM EMAKD 24 B, 48 RrRIBBLIZEEIC, RO 20 p/ §2 3 V7%

BB, Y FEMEE(Nikon ECLIPSE E800)% FV T 200 fF CBIER LT, & BIEMIL, T afinis MIBBOWNEHN
FRHUIZDEI D E B L L CHIE LT,
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Table 2. List of strains used in this study

Strain Year Date  Station Depth Genus Ref.
AS 1990  Feb. 13 22 B-1 Cytophaga 6)
AlS 1992  Jan. 28 30 0 Cytophaga 6)
Al7 1992  Feb. 12 22 B-1 Cytophaga 6)
Al8 1992  Feb. 12 22 B-1 Pseudomonas 6)
A20 1993  Dec. 13 23 0 Cytophaga 6)
A25 1994  Jul. 12 30 B-1 Pseudoalteromonas 6)
A25W Pseudoalteromonas 7
A25WI Pseudoalteromonas 7
A28 1994  Aug.22 23 B-1 Pseudoalteromonas 6)
A42 1994  Dec. 20 23 0 Pseudoalteromonas 6)
A48 1995  Jan. 24 23 0 Flavobacterium 6)

Table 3. Algicidal activity of bacteria tested against 7 phytoplanktons

Strain
Host algae

A5 Al5  A17  Al8 A20 A25 A25W A25WII A28 A42 A48
Tabularia affinis - — - - - + — - - — -
Skeletonema costatum  + + + + + - - + + +
Thalassiosira  sp. + + + N.D. + + N.D. N.D. + + N.D.
Eucampia zodiacs N.D + — N.D. + + N.D. N.D. + + N.D.
Chaetoceros didymum  — — — N.D. — N.D. NND. N.D. N.D. N.D. N.D.
Ditylum  brightwellj + + + N.D. + + N.D. N.D. — — N.D.
Chattonella antigua + + + N.D. + + N.D. N.D. + + N.D.
Gymnodinium mikimotoi — — — — N.D. - — N.D. N.D. - — N.D.

N. D. ; not determined.
H B

EERERRBGRE S, T, afinis O _FEEEBOFER% Table 3 (TR, Pseudoalteromonas sp. A25 BED&HDS, T,
affinis HVEHELTZ, A25W,, A26W,, 72, A25 ISLD 8 tkiX, 3_T T affinis ZRBELUIeD T2,

T. affinis CHEREHR DO _HREEEZITH->T, T. affinis OFLZBEMEBEBLIEE, BFHEY
R REERLIZOD% Fig. 1 [ZRU, ERMAE (Fig. 1A) IR LT, A20 kax LIzl
(R & 24 B LARE, Fig. 1B IR TIORABPOKITHL-MBEIB RSN, ZOBR KT,
A2 KZE DIEDPDOWV ONDRIZEBWTHB E SN, A25 BRUA TREEIZWEST, £/
COMBOBBERICHERERZMBEPLSHTFEL TN, —F, A0 BREABEEL T 24 BB %1213,
Fig. 1C WARTIOICHBRONEY HRHE LB HERLE,
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Fig. 1. Microscopic observations of dual cuture of Tabularia affinis and algicidal bacteria.
A, control (without bacteria); B, a 24 hours culture of T. affinis and Pseudoalteromonas sp. A20; C, a 24
hours culture of T. affinis and Pseudoalteromonas sp. A25.

A

Fig. 2. Microscopic observations on algicidal activity of Pseudoalteromonas sp. A25 against Tabularia affinis.
A, right after the inoculation of Pseudoalteromonas sp. A25; B, at 24 hours after inoculation; C, at 48
hours after inoculation.

T. affinis & A25 #R% & EER LT 24 B4, 48 WM ICHBAMEBEBIE LI R%E Fig. 2 1TR¥, ZH R
FRkaTE 24 RERI CNEMMIAE LT T affinis FISHBESNT-(Fig. 2B), 5% 24 B CIXEEFE R T, aflinis O
RS [FRHCTEE L T2 (Fig. 2B), ZH B RS 48 FEMIZITIX, 1ZEA LT XTD T aftinis DNEWHIHL,
BEBEIN QOB LR 7= (Fig. 2C),
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A EEBRICAWTZMERO DT, T afinis ZHRETHEMEEFEOLDIRI KDL ThoTo, RBESEEF>
Pseudoalteromonas sp. A25 TRIZ, HEREROHB T S. costatum (234 BERBIEED S - LV THD 9,
LML, Pseudoalteromonassp. A25 ¥RULSND S. costatum FRFEMEIL, T. affinis BREBETAEMEEF-/20o
“o SERAWHERE, FEEOHERBIOT7NBEZBTDEEELFOLONE VN, T affnis 135%
BINIEDST2ZEMD, REITIHNOERIVOME O BB L TRV RSN E Z LN, Lo, S EHA
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WD, B OEEBRICSHT AR BME THY, (TEERLFIEER CIIRBEEICE ARSI ELE
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LIRFTTAULENRHDEEZBND, Pseudoalteromonas sp. A25 ¥R1S T. affinis & S. costatum %FxEET 51818
i, EHOL RO &RV TREYORMENBEISZETIBALTVDMN, 7. afinis (THEDOEE WD
INSWZE, —EORAIANFEDDIRIT T2 LR EFE R B TEFE T 5, Pseudoalteromonas sp. A25 ERIZ-OWT
i, S. costatum HEBHERMLUIZVGE THOHIE I T I LICL o TRENRIAZENALINIINTEY @,
R B B B L T\ VB RTREHE A 25 % 5 1UB, Preudoalteromonas sp. A25, AZ8 B
S. costatum FFERBETHEICIL, T T —EBNHEELTCWBEOMARHEIENE ¥, TuFT—EN T
affinis DX EL COBDERETTHIEIZLY, Pseudoalteromonas sp. A25 RRISEREDHEREIZ L > T
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FFENALNN 2T, MBICED T affinis DYBRIEDOHESL DO FRIREMED RSNTZ, S. costatum DFRIZF
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HUVDEERIRIE T 2003 M Th D, o FRRE LR T 5ME O IR —ERREET L0
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