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Suppression of Pseudomonas riboflavina-stimulated zoosporangial
formation of Phyfophthora capsici by Viccillin

S : Phytophthora BEOHETFD S OILR{EEIC Pseudomonas B & DEMBESITH D C
EREL{MOENTVWE, T CicttiR Uz Pseudomnoas 145D S B Ps. riboflavina hsb - EH B U
BL0EIRER LU, COMBEICLZEEFDS OERKIT 16°C 0XkHRERTIRIRINT, A%
P. capsici DEET O 5 KRR 28°C TAM L, MEOHMERTH S 32°C THREICGE L, ¥/
P. capsici DSAEEIC AT 2 3 TOREERAKIIEV I ESENNDE U3 U o, Ps. riboflavina i
L BHEFOD D HRAIBETEEOR S THET B72DIC P.capsici HEFD S5 OFRICIZEA L EE
%285Z 18 Viecilin 21 72, 50ppm o Viccillin {3 Ps. riboflaving DA EDHICHDORLE
ICMZ B DT P. capsici & Ps. riboflavina ORI B THIBEE L CTHREIEE D L s C
ARIDSHIEE &8k U TR 4 B S TREEFO I EROETEILD B ENTEZ LI TH B,
Zh B OB IEEFO S OBRETIEIFZCERTERNC EBHS L EL 1,

#* L]

Mehrich? ps+1#3 H#kic X B Phytophthora J&HH
DHEFETF D 5 FHERRIBER U TR, MBI X 2¥#EE
F O SRR DN THEIREN TN BP0,

XFXICEFSY 122 3D Pseudomonas BHED D
DEWRIEREICER UTZ DRIBEEIC KT A 58
FEOEBCOWTEARFTEZMA Iz, 3 5ICHED
FBEEBROBARBOTHAI®EZEL OHA
M Dhis 5 aminobenzyl penicillin (Pentrex, Vic-
cillin 72&) BZOEHWICHEIE > D& UTEUHL

8, AENZ OHAESE E R O THIE ORIE D il
BATIE - THIMERICHERRAZROPICLES &
U7z

MHRUEE

1. HRE FEERFYKFEYRFZREREDPY-
tophthora capsici Leon. (002) Z i ic,

2. HERME MEEARBEHERLDSBERT
Pseudomonas aeruginosa (Schroeter) Migula (IFO
3445), Ps. aureofaciens Kluyver (IFO 3521), Ps. ca-
ryophylli (Burkholder) Starr & Burkholder (IFO
13591), Ps. dacunhae Gray & Thrnton (IFO 12048),
Ps. denitrificans Bergey et al. (IFO 13302), Ps.
Sfluorescens Migula (IFO 3081), Ps. marginata (Mc-
Culloch) Stapp (IFO 13700), Ps. putida (Trevisan)
Migula (IFO 3738), Ps. riboflavina Foster (IFO
13584), Ps. stutzeri (Lehmann & Neumann) Sijde-
rius (IFO 12695), Ps. syringae van Hall(IFO 3310),
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Ps. vesicularis (Blising et al) Galarneault & Leifson
(IFO 12165) 73 & MC A XL KGR A Bt 7
B pEBALZII: Ps. fragi (Eichholz) Gruber
(1173) B X F Ps. ovalis Chester (1172) ¢ 3,

3. {tE##] aminobenzyl penicillin & UTIZEE
BEHRSHE L D 53R Viceillin 28 L7z,
FRICE LU TREBEKC K D HABEORKICAR L
L, FROMETABRK L,

4. SEBFH: PDA IEMuz{RfE U7 P. capsici %4
— I VEREMESELU R YI EIem) O
thiicHHE L, 28°C, IERTT5 HigmigEE Lic,
—F T4 3 VEREMITFEE U Pseudomonas B
BE 4 aviEthsmlthic 1l B4EHTHEREL, 28°C
ICABI RS L, BEERy MK DRATEE Phytoph-
thora OE%Z 5 RIC 1T OM T LD BERT BiE
BEICRED, 2488 L U48KR%IcER L, BRL
TeEEF D% 1 EEFEY D O (=23 VEEHEE 100
) EUTEE U, BB > THEREN B 2 &8
ZODT, TOXSWHERERTDIEL & H10HEFLL
EEFAREOEEERD I, HEKIT, HOLLOK
JEEE (FR400nm) SHHREEOBRERDTE Y,
Z OEMIBIMNTBOTEILE X D MR E R,

ERRUER

1. Pseudomonas BB T X B P. capsici D¥ETF-D
S TRk
AR DHEIC LIS 14D Pseudomoas JBHE %

Table. 1. Stimulation of zoosporangial formation

of P. capsici by various Pseudomonads.

Time after inoculation
Bacteria

24h 48h

Ps. ovalis - —
Ps. fragi —_ —
Ps. caryophylli - -
Ps. denitrificans - -
Ps. marginata - -
Ps. aeruginosa — —
Ps. aureofaciens - —
Ps. fluorescens — -
Ps. putida - -
Ps. stutzeri — —

Ps. syringae -
Ps. vesicularis +
Ps. dacunhae +
Ps. riboflavina +

+ + W

B35

P. capsici DBEZ D EICiH T L, 248RH XU 48851
BICHE LIc & T 5 Table. 1 it/R U7 & 5 I Ps. ribo-
flavina, Ps. dacunhe, Ps. vesicularis O 3 figid5d » &
BOBUB LWHRERL, COIHEYATHE
KH (4~5H) BTEbTOLTRDIMBHEEFDD
2R T B S DWD B (Ps. syringae, Ps. denitroficans.
Ps. ovalis, Ps. putida 13&) .
2. Ps. riboflavina |t X % P. capsici DIFEEFD O

14

HEFDIFERRNEHDOE > BB LB LW Ps.
riboflaving % P. capsici D% S R TL, P&
2 B & e 24 % TICERR LTl EF D 5 Boe fE
BrgicilE Uiz o JERRIZ Fig. 1 1CRT X 5 ICH & A
fhi% ¥ S ISR TR E 0 Z DRIFE T LITHEEF DI
BaH LU,

3. MEICXBEETD S FHRICxT ZEEDEE
Ps. riboflavina % P. capsici DB % 5 LI T,
16, 20, 24, 28, 32F LU 36°C [c24BE B L
e BEEFOIPELB LT, Fig.2 ICRTED 32°C
THEFDOIRIIE - L% 16°C TiRE-7KE
RENIT, 32°C TR I N/ BEEFD ST Fig.2

wH 55 LS 28°C PITFIC~T/RELT B,
4.  Ps. riboflavina OR|PKICKET B P. carsici ORI
BORE
2, 4, 6, 8, 0BXUV12BER{LTZREN
BikEFE LTz P capsici W% S Lkic Ps. riboflavina
BT UIBE, 24RMBOEREET O 5 3aIEE
H¥MBEL BABEL 125 L% Fig. 3I3/RL T3,
5. Ps. riboflavina OB T 3 Viceillin D F28
Viceillin [3FH S 03E L Uic Phytophthora 538

+ Ps. riboflavina

No. of zoosporangia/m. f.
—
)
S

Control

L—v, S VP W |
8 10 12 14 16 18 20 22 24
Time elapsed after bacterin moculation (hr)

Fig. 1. Stimulation of zoosporangial formation of
P. capsici by Ps. riboflavina.
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Fig. 2. Effects of different temperature on zoospo-
rangial formation of P. capsici stimulated
by Ps. riboflavina and their longitudes.
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Fig. 3. Effects of pre-incubation periods of P.

capsici on zoosporangial formation stimula-
ted by Ps. riboflavina.

BEUEMICINZ 5N BH4EMHE T aminobenzyl peni-
cillin OBRLTH 505, HRIBE T2 Phytophthora
DELEFREZBELCTELELE5AOC L13TCIcE
SDIC LI LT BTHBY, BHIHASHIZE L7 Ps.
riboflaving D74 3 v EERIC 50ppm HBLY 5ppm
I8 % £ 50T Vieeillin 295 L 245528°Cic {15 &
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riboflavina @ Phytophthora capsici
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Fig. 4. Effect of Viccillin (50 ppm) on growth of
Ps. riboflavina.

S0ppm TR DRFEDERICIED SR -d8 6 ppm
TRETOHMHED SNiz, £ 50ppm @ Vieci-
lin 24371 3 v R4 & Ps. riboflavina D3
BHERBDZIED - 72, Vieeillin BRI DS GE % 12
L3 2 & TICBRMIC T NS 2 0% 8 & hict 2 7-
WIT Ps. riboflavina %74 3 v Eehhic R4
H» 5 6 Rk Te0msf H % THIEE O MERE
Ufcds, Boh428f9E 1c S0ppm T#$ 3 Xk 5 iz Vieci-
lin Zi{NUrc& 2% Fig. 4 ICRI$EES S - o Ps.
riboflavina DHFE I AR INBE BICEIL4 3 5T
Hb, Ly LO0SMERE DEFNCHEN T U2 Ps. ribo-
flavina 13 Viccillin 24 21 EHbICES U BB AED
HIEZIRD I C & & D AU T IR L- & O
ER>WEIRNESTH S,
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Fig. 5. Effect of Viccillin on zoosporangial forma-
tion of P.capsici stimulated by Ps. ribofla-
vina.
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Ps. riboflavina OO AEHAE P. capsici OEZ > Lk
iR F#, 50ppm @ Viccillin %1, 2, 3, 4, 5,
6, 8, LlHZVIRMUKHRICHETL, TORRT
Ps. riboflavina DOIEFE%EEL X ET —%, MEET
1% 2 WSO i 24rRE E TEAN TR, WX EBIC
HFETD S ¥R Fig.5 K2 ORERZER LI,

Ps. riboflavina $3 P. capsici L¥EM LT 5K 4 K
B¢ Tic Viccillin g & » THEOHEZMA S &
WETFOS OWRIZZEAEBDONIELES s,
FIGME S X VBN EZORET BB A D
RS [RA4 v FA V] IR TOEEAIC OV TR
BOBETD D OHR~DBEEZH#ELC EZ2IED LT
LRTERVEITH S,

% -3

Ps. riboflavina & X % P. capsici DOEETFD S R
HIBKIC OV TR T TICRER L & A TH B0, VN
2B BRI 05 5RO ORI &
BICHRT 5 C LR LhIcT B EEbIT, TORH
AERLE X W T O R RE T U Phytophthcra @
B P CEET O > R DR S 3 RBAERIC
Bl %R EOTERNET TETT200%M5 D
LL7zbDTHB Marx ¥ 13RI AR D SR Bl
MTEIEMRS B EBNTOSL, 2513 0.25pum O
XVT 5 VT 4 =R LIRS ER TR T
ot T LRSI DEBR TR U UEHRICK -
CHEORE 2L S BB SRR RS 1L R
B2 EXDMEZDOSOORIENSNETH ST EER
oo COXBETFO D BRHBITHREEFD S 2T
B9 3 #7110 % % Phytophthora TIZ G M RAERS
¥, X IHETFD D L BIRTEHER LS Phy-
tophthora 1T LTIRZ OFREEE LTEHL . Fie
Fig.3 IR L- BB EEOZEIR BT THHRC
Tladh B HEETFO S HRA OBEIEA TV BHE
(#— b 3 —VERKWE, BBTT28°CIkBlL
# 2 BRI CHET DS ORRLBEE %) HOZTORE
LHBREBDTHAD o &5 LTHNUIZ ORIBYZ
3113 Phytophthora ORIICHEET D5 ZFER LS
SN > TV BT EFIRITH %o

Fig. 2 #8RULEHER¥MO b- &b £ 32°C
TOBETFDD O/NELBEREFEL . 28°C DLET
@ P.capsici DHEETF DS O/NELIZRATICET 2
BEOMRERTHRLLS WKL 5, P. capsici D
R 5 A NTTBREE L 28-30°CTH 5D, 32°Ci
Ps. riboflavina OBFEHIETH B &ICk » THREHE
DEBEMBZONIDTHAD .
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Fig. 6. Time effect of Viccillin addition on bacte

rial stimulation of the sporulation of P.

capsici. The ordinate represents number of

zoosporagia formed at 9 hr after each
addition of Viccillin.

MR OB D THRRME B D3 © P
capsici DREAMERT @Z OHET O I FHRHET
A2LETIEY OHLRBEETD D UREEDNRE
HXT OMREESHELET 5 HEEEPPICRT
, ZOEEREEELIES DEARBEBELT
WA BRI IUNENH -, TTIKL aminobenzyl
penicillin (Viceillin) A3@IIN 7o A3 Viceillin (T 50
ppm T Ps. riboflavina OEFEAEPLHPICHA B &
R4 XVHOMHTHD, chE Ps. riboflabina &
P. capseci D% OBHIALEZ THRMUIRERZR
4 Fig. 5 $» 30 ORITENTERL Fig. 6
(Viccillin 7T 9 BB OZROBEFO S LV
R+ 2 E, Bk 4REEETRIBELDERSL
FHEAEBICRE-TLES EWTAEETHHD,
OIS BRI OBETF DD ODHET 5 8KRAXT
ORI b IZPFBEERICIRNSOERICEALTL
FH5DTHHDo0
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Summary

The stimulatory effect of Pseudomonads on the
sporuration of P. capsici and the inhibitory action
of aminobenzyl penicillin on the bacteria without
growth inhibition on Phytophthora were previously
reported.

Among 14 species of Pseudomonads tested, Ps.
riboflavina revealed the most active stimulatory
effect on the sporulation of P. capsici. Sporulation
by the bacterial stimulation did not occur at 16°C
while number of zoosporangia increased at 28°C
which is the optimum temperature for sporulation

of the fungus. It came to maximum at 32°C

which is optimum for the bacterial multiplication.

Viccillin  (aminobenzyl penicillin) was chosen
to remove the bacterial stimulation by Ps. ribofla-
vina because it satisfied the condition described
above. At 50ppm Viccillin stopped the multiplica-
tion of Ps. riboflavina quickly and completely
without inhibitory effect on P. capsici.

Until 4hr after the fungus had contacted with
the bacteria, Viccillin of this concentration inter-
rupted the bacterial stimulatory effect. But after
that time it could not stop the sporulation process
completely.



