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FALRER IR K REER, HAS | RB S CBEE R, RMEEMeEE LN Es =
R, AIfHEESMNA B C> DRESFHEM, Ho CHMBEHOMRRE, YBHERS
IREEI S B JEIEY) o A ~ B R CHEEEHR HE Pseudomonas aeruginosa ~ P, marginalis
P. putida ZFFHEMIMEL, D EAIEMRRIE P. fluorescens AL, W ATSME DL ~ D2 B D3 %/
i, HEME5 BV P fluorescensZ biovar 1~ 1T K VM, T EEMEHKRZEEANR P
fluorescens¥1 P. putida 2 Mo Fior B2 BERBLBERBE AN BE4E, R A HHBEE G
< DISAER S S RS EE ), TR o5 mke SURHE ), HISL Erwinia carotovora
subsp. carotovorafs5s, LA A SHBIEMRDAA TR, SRS R EAATR B, RS
HOUREEEERY, H 92-35.1% Z EHRTE King's B ~ nutrient agar % J& £ 5 4 45 55 s s
(PDA) 555 £, Al Xanthomonas campestris pv. campestris ~ X. c. pv. vesicatoria ~ X. ¢. pv.
citri j2. X, c. pv. mangiferacindicac & £ B EVAEGIMHIER, TH 16.1% 2 BT 1 PDA 28
B b, B E c subsp. carotovora EHIHIGEEST o

BgtE) . BOUBEBME . BHfEA. ERME.
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HOCIRBE M (fluorescent pseudomonads) £ &
K, FRME. BEMAEBRESARE, % Kings B
(KB)I B E bR E A ML AR (), LEMETEE
PEARRACFRER . (17), FEE L EERNEREE
ZFHYP MBS (6) , HF Pscudomonas syringae van
Hall £, 2 40 % {85 [ 2 (pathovar) , 2 I i @ &2,
AEE I LI, SRS, e, BN, BN
KRS HFLAREN B R . BSERABRREEZE
LEEREME AR EYIRE . RELBEEES
£ (3,19) o ATFARBIS IR 45 BT, iR %
ot B B B Rk B R MR Y AR R RO E SRR
(411) o BEH&, IRAEZ 4R OV {5 BE J 18 R 4% FE R 7 158
{435 1497 [ B A Gaeumannomyces graminis (Sacc.) von
Arx and Olivier var. rritici Walker (16,22) ~ Pythium
spp. (8,15) ~ Fusarium spp. (18) & Erwinia carotovora

(Jones) Bergey (21) & A5 ZFESB L. THEES
RERBENCRERFENHIER R REY EREE,

Teliz-ortiz #1 Burkholder (20)#¢ Z& & % &% 4 & 3

Pseudomonas fluorescens (Trevisan) Migula Bk, fE5%
BE EWE, TTHIH Xanthomonas ~ Pseudomonas
Corynebacterium . Erwinia<¢ i . £ £, FHEEKL
AR, R HE A P fluorescens®t Pseudomonas
syringae pv. phaseolicola (Burkholder) Young, et al,ff
SlEZREABEIEM . Austin® A (1)H Lolium
perenne Z 3 Jr b 7R 43 B %) # Drechslera dictyoides
(Frechsleer) Shoemaker¥§ Ji{ ¥ H #& #1 £ H = P.
fluorescens itk , T EHBTFHE . BELEED
BIRBEZ B85 o Liao (12) HY 2% i A EH ML SR BT 25 1] 40
I B9 2% 4 A B R A% 3% HB Erwinia carotovora subsp.
carotovora (Jones) Bergey H {5 H1HE 712 P. fluorescens
Bl Pseudomonas putida (Trevisan) Migula, # &1 P,
putida PP22E& ¥k £ 8% 8B B F % Erwinia



Xanthomonas F;. Pseudomonas < 2 % FEHE ¥ 9% IR il &6
HAEMBEM, MEEEARDEHREREM L, FRK
B E. ¢ subsp. carotovora 88 Xanthomonas campestris
(Pammel) Dowson fift 5 | 2 B #H B 1 8K F 95 73 J71) 32 21 B
44% ., Wilson FI Lindow (23)# P. fluorescens A506 B
RN A AEBLE < eSS b S R A] B Erwinia amylovora
(Burrill) Winslow, et al, < fREE, MM IREREL KRR
4 TEEEAG R ERBICIREE W7 BRI,
Aifste B BEEEN RUREMEEZEIEYZE
REEMAER, REMEISTE, RESEAREME,
TN EHERFEME S EEEIERSE, DUE
FHGEMLENEETYHEIERE 2o

FoRHEL T
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HEEZER, &, EA, B, 2P EES
MRS R, RERREYEACER, BHERERH
A/NARE, AN 8 mm & FTFLESHY 6-10 3 Fr [H 4
ERRE B, L2 ml 2 EE KT SHE, T
YR 100 pl, DI E B2 LI, 98 4P
KBRZBETMH |, 30 CHE 24-48/ N\ 1%, BF
MBS 8K 4% (312 nm, Spectroline, Model TC-312A,
USA) Fgifl, SkINELARCORCERE, HIREER
P KBEBEPR L, BEAEBRIE—E% B
b PR EPRMi(L R ENBRENEE — B ¥, BIE KB

BEPE EEE, 830 CHE24/)EE, hERE
BEERE K EEREREY, PRRAEE,
jf(/ﬁ\JnIo

EHAEREZHE

HOLIRE M E < 4 H AL R 2 8 Fahy f
Lloyd (6), Fahy %1 Hayward (5) & Hildebrand % A (7)
HEHE, BHECHKRBITBEBEMERZ 151%
HERERERER (R—), HEHEAERRRE CE
4 (levan formation), Kovacs & 1t B2 #& (Kovacs'
oxidase) FI4# & B8 — /K f# B 3 (arginine dihydrolase) &
FEA, MHEREEEEH (nitrate reduction), EEBHB/K
2 1F F (gelatin hydrolysis) , 41 C4: & HI5E (growth at
41 C), #JE % (pyocyanin) & FE4=, JNHRIS 9 B
(lecithinase) & 7 4= K Tween 807K fi# {F F (Tween 80
hydrolysis) o TIHX IR < FIH, BHRFHIE K B—
B % Ml IR R B D MO EH (1) R, K
30 CH&®24/0 0, B _RERBREE, BRER
BEOKT, FARBEEAR10° clu/ml; WEHZEE
B MO B B LR glucose , T ¥R AR M B B Y e

W EYREREOLBREME 25

(fLIE 022 pm) @R FFHIRRRIR, BEHIREEES 03%,
W AR IR IR MO B EER B M, o
LAl 10 pl BEINBREERE L, BEK=84, i
30 CH%®, FMBIZ 14K, HHEHLRIGGEHLE
REVR, HEARNEBHRERG, BRZERA
FIR TR kR o FTAlRAZ IR TE D-glucose
B-alanine ~ 2-keto-D-gluconic acid ~ D(+)-trehalose ~
sucrose > D{-)-tartaric acid ~ m-tartaric acid ~ D-
sorbitol ~ L(+)-tartaric acid ~ propionic acid ~ L(+)-
rhamnose ~ m-erythritol & ethanol (Sigma Chemical
Company, St. Louis, Mo., USA) .

FAE R B R FE R

TR O R B E R RS B R KBig &
H b, 730 CHEE 24-48/ Nk, SREIE S RS
PR, FHEENEE10° cfu/ml o 5UHFH
YHAEFS # (Nicotiana tabacum cv. Samsun) 2 ZEFr 28

R EWEYIER DM BOURE R Ek
TABLE 1. Strains of foliar fluorescent pseudomonads
isolated from crops in Taiwan

No. of strains

Crop ‘solated Locality Strain
Cabbage 19 Tainan  YLFP 1-10
Chiayi YLFP 107-114
Nantou  YLFP 169
Eggplant 6 Nantou  YLFP 75-80
Grapefruit 1 Chiayi YLFP 51
Loofah 12 Chiayi YLFP 119-130
Mango 14 Tainan  YLFP 21-22
Chiayi YLFP 52-53
Yunlin ~ YLFP 54-63
Melon 3 Tainan  YLFP 72-74
Mungbean 16 Chiayi YLFP 131-146
Mustard 7 Taoyuan YLFP 35-41
Peach 6 Taichung YLFP 81-86
Peanut 15 Chiayi YLFP 147-161
Potato 8 Yunlin  YLFP 64-71
Radish 5 Taichung YLFP 97-101
Rice 4 Taichung YLFP 89
Chiayi YLFP 116-118
Snap bean 1 Taichung YLFP 87
Sweet pepper 10 Tainan  YLFP 23
Taoyuan YLFP 42-50
Tomato 20 Tainan  YLFP 11-20
Taoyuan YLFP 24-33
Welsh onion 3 Taoyuan YLFP 91-92
Chiayi YLFP 115
Ginger 1 Taichung YLFP 102
Total 151
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f—{E/NE, DIFEHEHESZ TRESEEB/NI L,
A LB 8186 o7 %8 1B 1 B £ 15 e B 3 6 o i 1 RS
W, HEZ FREBEEBR/NNA L, R RER
BRERBER/INARECEF#HZK, REER
4-48/NFBIREFREAEBMMRIEEL (2) -

B AE ) B AR

W g e RS RRHERCBURRED, #HE
L BRARGRETT S E [, B AL R S 28 R AN R
BERE. B BEW., RS, SRHBRESRE
LL75% Baks 1T R AW, VINGE EHMIE, DIE
i I EURE 30 CEE Y KB b 24 /NRF 2 R OERE
MHE W %, i #E P nutrient agar (NA) (Difco
Laboratory, Detroit, Michigan, USA)« E. c. subsp.
carotovora SPASE ¥, [PHRZRHM hepRlE®E, U
BEREEAIREIN 10 pl 2 EK, EREEREENA,
POREC HWARMERF iR, BURNEH TR R #
MRS HRREE, SEE-EHPER T 24-48 /) k
%, B UEHBEMER, IEZLRERE R
BERE N o

Pseudomonas aeruginosa 5 [}R R RN 2 AIE

HSHR < RRBEFRER, 75% B ETRA
HE, o8 A A Pscudomonas aeruginosa
(Schroeter) Migula B HRAC S B BT 10° cfu/ml & #H
B RRIFIR, DATESSTEN 3 mi FH v 2 SR g v
A, BUBEKSEEEFRER, SEHBEREBLS
Wt URE HERMESRE, SRE_BH, &
B30 CT, B 7-10 R ABIEMT, BEELR
o

i Y T B R R I R R DU RR D 2 BUE

AR BN REWEUARMEKBARZBRES
10° cfu/ml Z M IR, DAUBE B SIS pl
& KB~ NA K #5 B # % B 3 J§ (PDA) (Difco,
Laboratory, Detroit, Michigan, USA)¥#H P |,
BHEMEE R, B30 CHEZE24/EE, BHNA
BEERE CEE 48-T2/ N R IE M E, R
BRI 107 cfu/mlZ HEE IR IR, DAWR B I8 2 B 7L
TR A A B B b, 30 CHR 48/
BEK, BB UBRENECE % ERE SN EE
B, A B D) RO N o ZE IR A W R M
Xanthomonas campestris pv. citri (Hasse) Dye XW138
155 [ 37 v LK B A 9 L A S T SR ST B IR P B A
M Xanthomonas campestris pv. campestris (Pammel)
Dowson XC7 ~ X. campestris pv. vesicatoria (Doidge)

Dye XV4 -~ Xanthomonas campestris pv. mangi-

feraeindicae (Patel, Moniz and Kulkarni) Dye Xml &
E. c. subsp. carotovora SP45 B AL ERELE Ko

ﬁﬁﬁ?ﬁ%%ﬁﬁﬂ@mﬁiﬁ%@i&ﬁ%%rﬁ
MRS DUER ZEE

TR BB (FL0.22 um) B FeCl B RN
IN7E KB EL PDA (pH 7.0) &3, G HFEK S
HEESBIS 1~ 10 2 100 ppm , RIEHTT HFEk, HE
8 5 B U M B AE R 0 [ ¥ BE FeCl, 2 B2 E 40
HIEEFEHEERZEN, REBEEEREN G
(G12 nm) TEHZETMEEARNEARIEL

fa R

HOLI R G 2 o8

RERERE S BFERR OB FEDES, B
B, #E. BH ER, B EFTRME 18
BEMER, HOBEE STRELRERE (£—).

RO BERER I HE

HIEMERSBESZ ISIBRB LB EREREE 4
LR REUR, WERLBREREETEESR
bR R KRR, ET3EREESCHE
BUESHE, RER B AEEMIET, £41 CTHE4
R, MEERKBCELS, WEEREFFEA. QB
KIRVER . DNBEAERE R EE S . Tween 80 KEIEA K
HERETFCBRENSAECKE LRIEZR,
X AL ER & 1514k 28 ¢ 18 B MO B £ #E F) A glucose B
B-alanine , ¥ HMBRFFEHIFIHBE ST, EHRELE
ER(ERD) Mk 4 BME T EREE, @
R ISIRBCREEERSHA~B~C~DRE
FOEFR, 2HEFHHEI ~ 45~ 61 ~ 26 & 10HE
H(R=),

A BBV B Rk 2 ¥ M B2 Pseudomonas  aeruginosa £8
T, WHEAERTELERERE, EEHBYF LR
BUEREDT, THRREORIF B OB KR EF ¥ EIERHE,
WA FEE MR R INBEAEBER, AT 41 CAR, %
Tween 80 Z/KFRVEFBEMRIIAIE 22, HEA Ekk
3 ®] #] Al 2-keto-D-gluconic acid ~ propionic acid &
cthanol, - KEF]F sucrose ~ m-tartaric acid ~ L(+)-
tartaric acid ~ L(+)rhamnose k& m-erythritol , [ A
SFEHRAFI A D(-)-tartaric acid 82 D-sorbitol o

B ¥ 2 B& % i ¢ ¥ Bl 82 Pseudomonas marginalis
(Brown) Stevens#H{L, MR EHRAI EEEHERERE
DiBiEEE R, ERNEYIN FEBURHE S, WMEREE
FREOBEBAFRIEAYRIERE, FELGREE, &£
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TABLE 2. Characteristics of 151 strains of foliar
fluorescent pseudomonads isolated from crops in
Taiwan

Characteristic Reaction'
Fluorescence on KB +
Levan —-(103)
Oxidase +
Potato rot -(90)
Arginine dihydrolase +
Tobacco hypersensitivity -
Nitrate reduction —-(85)
Gelatin hydrolysis +(80)
Lecithinase +(79)
Tween 80 hydrolysis —(119)
Pyocyanin -(142)
Growth at 41 C -(142)
Utilization of:
D-glucose +
B-alanine +
2-keto-D-gluconic acid +(89)
D(+)-trehalose —(88)
Sucrose —(104)
D(-)-tartaric acid —-(144)
m-tartaric acid +(85)
D-sorbitol -(102)
L(+)-tartaric acid -(122)
Propionic acid +(143)
L(+)-rhamnose —(147)
m-erythritol —(109)
Ethanol +(102)

"'+ all strains positive, —: all strains negative, +( ):
number of strains showed positive reaction, —( ):
number of strains showed negative reaction.

41 CHBEAE, INEE/KAE Tween 80, I ¥E U B ik
¥ ¥ #| A 2-keto-D-gluconic acid ~ D(+)-trehalose ~
sucrose > m-tartaric acid ~ D-sorbitol fz propionic acid ,
AR HEF] FH D(-)-tartaric acid ~ L(+)-tartaric acid &
L(+)-rhamnose , X & 43 B ¥ 7] #] A m-erythritol k&
ethanol o

CHIAEMRZ R RS P. putida < FFMEFHT, HIE
AERTEARRRE, EREHBYF EREBUEEE
Ji, EohEle R R BB K RRE I R AN E,
TEAMIRBEMINBEIEEER, £41 CREEE, K
SRR REZK I Tween 80, N IHLHAE #R T AEF H
sucrose ~ D(—)-tartaric acid ~ D-sorbitol ~ L(+)-
rhamnose k2 m-erythritol o A H(43 B #k A §l| H propionic
acid [fj A~ B | A 2-keto-D-gluconic acid 81 D(+)-
trehalose , AL E m-tartaric acid ~ L(+)-tartaric acid
K ethanol Z FIF, BEHEMEIAEEZRE

EREMERBOURENRE 27

xR=, SRFEYEXRBCHRERE T HE
TABLE 3. Characteristics differentiating groups of 151
strains of foliar flourescent pseudomonads isolated from
crops in Taiwan

Group'
Characteristic A B C DID2D3E Total
Levan -2+ - 4+ - - -
Potato rot + + - - - v -
Nitrate reduction + + - - + - +
Gelatin hydrolysis + + - + + + -
Pyocyanin + - - - - - =
Growth at 41 C + - - - - - =
Lecithinase + + - 4+ + \%
Tween 80 hydrolysis v. - d- - v v v
Utilization of:
2-keto-D-gluconic + + d- + + v d+
acid
D(+)-trehalose v 4+ d-+ v d-v
Sucrose - + - - - d- -
D(-)-tartaric acid d— - - - - d- d-
m-tartaric acid - + v Vv - v vy
D-sorbitol d-+ - v - d- d-
L(+)-tartaric acid - - v - = d- v
Propionic acid + + d+ + v d+ d+
L(+)-rhamnose - - - + d- -
m-erythritol - d+ - + - d- -
Ethanol + d+v v - v v
No. of strains 9 45 61 3 2 21 10 151

' Based on data from Palleroni (17) and Fahy and
Lloyd (6), characteristics of strains in A, B, C and D
groups were similar to those of Pseudomonas
aeruginosa, P. marginalis, P. putida and P. fluorescens,
respectively, while strains in E group were with
characteristics between those of P. putida and P.
fluorescens. Strains in D group could be further
differentiated into D1, D2 and D3 subgroups with
characteristics similar to P. fluorescens biovars I, IT1
and V, respectively.

* +: all strains positive, —: all strains negative, d+:
80% or more of strains positive, d—: 20% or less of
strains positive, v: 21-79% of strains positive.

DA EHRIIHEKFEE B, NE4AKESE,
fE41 CRBRER, MIER SRR E & MNBgERE s
KEERIEEZR, TE—$HHSm DI ~ D2 & D3
F/NEE, HERM RIS P. fluorescens biovar 1 ~ 111 K&
VAT, Ho D3EA B S R E R B EE S,
FREZERELR, HSDEREEREY S L E%E
eI o

EFAERAITEMBERFEEANSTERE, 99
BRKBIERABARE, BEMNEKZBEEBNL



28 MEVIIRHEHEET] F£345 H1H 1994

RN, EAREMELEETFAFYERCEEEY
TABLE 4. Foliar fluorescent pseudomonads isolated
from various crops in Taiwan

Group'
Crop A B C Dl p2 D3 E ‘0w
Cabbage 0 4 13 0 0 2 0 19
Eggplant 0 ¢ 6 0 0 0 0 6
Grapefruit 0 0 0 1 0 0 O 1
Lootah 0 12 0 0 O 0 0 12
Mango 3 0 10 1 0 0 0 14
Melon 0 0 3 0 0 0 0 3
Mungbean 2 14 0 0 0 0 0 16
Mustard O 0 5 0 o0 2 0 7
Peach 0 0 1 0 1 0 4 6
Peanut 0 15 0 0 0 0 0 15
Potato 0 0 6 0 0 2 0 8
Radish o o0 1 0 0 2 2 5
Rice 0 0 1 0 0 2 1 4
Snap bean 1 0 0 O 0 0 0 1
Sweetpepper 0 0 6 0 0 4 0 10
Tomato 0 0 8 1 1 7 3 20
Welsh onion 3 0 0 0 0 0 0 3
Ginger 0O 0 1 0 0 0 0 1
Total 9 45 61 3 2 21 10 151

' See footnote on Table 3.
? Number of strains isolated.

®A, BREUCRENEPEEBCRME S EEREE
TABLE 5. Foliar fluorescent pseudomonads isolated
from various localities in Taiwan

Group'
Locality A B C DI D2 D3 E Total
Tainan 22 0 18 0 0 6 0 26
Chiayi 3 45 6 2 0 1 1 58
Yunlin 1 0 15 0 0 2 0 18
Nantou o 0o 7 0 0 0 0 7
Taichung 1 0 3 0 1 3 6 14
Taoyuan 2 0 12 1 1 9 3 28
Total 9 45 o6l 3 2 21 10 151

' See footnote on Table 3.
2 Number of strains isolated.

P. fluorescens ¥l P. putidaft], HEHRFIFEZFIHEEH
RIEL P. fluorescens biovar V K P. putida*83f o
RT3 B \8TE/EYY, CHEREMRA G 12
MEE - ER), D3MEBIEMRTT 7 R E Y o R,
M ER X A R A B 24 E L0 ME R (&
W), XAEAMEREE S, C8EI 8 PRIR 6 5 5L,
ERBAFEPERER, AHDIEAEKRISHREA

AR SE T, 10 B % 2Y B Ak R 70 32 38 b 1 43 i T 1%
(FH)o

HOLIRERE ZBUREEN

ERGENA ~ BR D3RI, A5 EHEY)
Fri@ e ARt 78k, HIR HETREHIEER o
JBEES), WEBREE®RCRENE CWEEk, H
BUBBE 1T E. c. subsp. carotovora SP45 HikE 53,
BREREARREEBRCBRE NG ER, #R
ZTHEE®RE I EEEABR BN, b BES
YLFP119 88 YLFPI33 B #k , & D3%H % 2 YLFP12H
RAT 5 8-9F g 28 A MR R g, HeRHI R AES [ A8
PR W, Hh AEBZERAIR SR HE
L, Ho KRR A ERERE (XN),

Pseudomonas aeruginosa 1728 2 Bk 1t

P 438 2 A %8 9 {8 Pseudomonas acruginosa i
PR, REBRHEREREME L oBURME, B RET L
BRI B 7-10 K&, WA A HIRE %
HIBRSR, W AL T RBERS RS (E—),
110 s A AR IR ] F > BEE] P, aeruginosa fill & o

U IS SRR R 2 i P ik

HHATBEEYER & LHEENE &4 Y
Xanthomonas campestris NRIERB C HERSEE
Hyiee s, WRRBURIEKB ~ NA B PDA B85 - F
9.2-35.1% Z B t# 53 BI% X ¢ pv. campestris XC7 ~ X.
¢. pv. vesicatoria XV4 ~ X. c. pv. citri XWI138 & X. c.
pv. mangiferacindicae Xm1% 5 FH B < £ R EHE
RIEIHI YRR, T DA/E KB 22 PDA 552 5+ B HAEE 4
ERCE N REMEEGRBES (Kt) . HPERG
B ik R AT B R 3 058 2 = R DL B 09 95 5 T i L B
HWHHIER, MEPDAERE L, CHMZ
YLFP4 ~ 6~ 10~ 14~ 15~ 16 ~ 18 ~ 19 ~ 56 ~ 59
Bk, AR DAL YLFPS ~ 9 ~ 17}z 29 B #k %,
RUAT [R] e S =R DA P9 SRR 1 B A WA & H55TAE o
MR Z Bt R E R, #ERAE KBE &5
b, ¥ E. c subsp. carotovora SP45 3f; {8 HH ¥ .2 A4
TEA, RAEPDARIEE FAIF 14(16.1%) 8 & #% T BY
HUE] E. c. subsp. carotovora SP45 @ 4 £ o

SREE T B U BN A RO a R R YRR
MRS PUE R Z R

ELUYLFP8 ~ 21 ~ 36 ~ 45 ~ 61 K 63 / {H & #&,
WEBRETHHELEBLOZRIE X ¢ pv
campestris XC7 81 X. c. pv. vesicatoria XV4 4 E &
CREE, BRETRSEGEER LA EIENEE
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TABLE 6. Soft rot reaction of vegetables to selected strains of foliar fluorescent soft rot pseudomonads
Strain

Vegetable Part inoculated YLFP' Ec¢?

8(D3) 12(D3)  21(A) 115(A) 119(B) 133(B) 161(B) SP45
Carrot storage root =3 - + + + o + +
Celery petiole — + + + - + — +
Chinese cabbage petiole WS + WS WS + + = +
Eggplant fruit - + WS WS + + - ++
Leek leaf sheath = = - WA - = = =+
Lettuce petiole + + + + + + + ++
Onion bulb scale - = WS WS WS WS = +
Potato tuber + + + + + + + +
Radish storage root + ++ WS WS + + + e
Sweet pepper fruit N + WS WS + + - R
Sweet potato storage root = - + + - - - ++
Taro corm = + - + + - = +
Welsh onion leaf sheath - - WS WS + + + +

! See footnote on Table 3.
* Ecc SP45: Erwinia corotovora subsp. carotovora SP45.

3

YLFP 21

— ~++: non-rotted~rotted intensively, ws: water-soaked only.

B —. Pseudomonas aeruginosa YLFP 212 YLFP 89 E#kFT5 |42 & 22079 55
o (R I0ORZIBEH) .

Fig. 1. Internal browning of onion 10 days after inoculation with Pseudomonas
aeruginosa YLFP 21 and YLFP §9.
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TABLE 7. Inhibitory effect of foliar fluorescent pseudomonads (FP) on the growth of phytopathogenic bacteria

Pathogen

No. of FP strains tested

Inhibitory effect on

King's B NA PDA
Xanthomonas campestris pv. campestris XC7 87 21(24.1) 8(9.2) 19(21.8)
X. ¢ pv. vesicatoria XV4 77 27(35.1) 17(22.1) 24(27.6)
X. ¢ pv. citri XW138 87 19(21.8) 11(12.6)  23(26.4)
X. c¢. pv. mangiferacindicac Xml 87 30(34.5) 14(16.1) 28(32.2)
Erwinia carotovora subsp. carotovora SP45 87 0(0) 1(1.1) 14(16.1)

' No. of fluorescent pseudomonads strains showed distinct inhibitory effect (inhibition zone>5 mm) on the growth
of pathogen tested; number in parenthesis was the percentage.

O\, HBE O R OB R B B B % (8 % & 4 K ¥ Xanthomonas campestris pv. campestris XC7 B X. ¢ pv.

vesicatora XV4 £ RKIHIEE 1w 28

TABLE 8. Effect of iron on the fluorcsccnt pigment production and on the inhibition of the growth of
Xanthomonas campestris pv. campestris XC7 and X. c. pv. vesicatoria XV4 by fluorescent pseudomonads (FP)

Inhibition zone (mm)*

FP strain Concentration of FeCl; (ppm) P-on King's B! XC7 XV4
KB PDA KB PDA
YLFPS 0 ++ 10 13 13 10
1 ++ 11 12 15 8
10 - 10 12 11 10
100 - 10 5 11 4
YLFP21 0 + 12 16 13 16
1 - 8 15 11 14
10 - 9 11 9 9
100 - 9 7 10 9
YLFP36 0 +H+ 5 1 15 0
1 + 0 1 9 0
10 - 0 1 0 0
100 - 0 0 0 0
YLFP45 0 ++ 8 8 13 8
1 + 6 8 15 3
10 - 7 11 13 13
100 - 7 8 12 13
YLFP61 0 + 10 3 11 3
1 + 8 2 8 5
10 - 0 3 0 2
100 - 0 4 0 2
YLFP63 0 ++ 13 2 14 2
1 ++ 12 2 11 2
10 - 0 2 2 2
100 - 0 0 3 2
' P: tluorescent pigment production examined under the UV-lamp with 312 nm wave length; — ~ ++: no fluorescent

pigment produced~strong fluorescent pigment produced.

* Mean of two replicates; inhibition zone was measured 48 hr after incubation.

KBEFBE M T IR E TR, & KBLESEE
HY FeCl, IR 52 10 ppm B, Bk FEE B
m# o HAYLFP36 ~ 61 & 63 B AR4E KBRS 2 5L 3t
XC7 B XV4 I 68 77 7R GE 8% 8 T Oy i ek gm, &
FeCly |2 &5% 10 ppm [, =FEHRE XC7 8 X V4 115

RE I KER{B 394 T YLFPS ~ 21 & 45 B #:#4F KB
R BEERI FeClL 2 100 ppm B, ¥ XC7 8 XV4 HHT
HIEE N RIRZURE %, HIELTE PDA 5538 5 Fiyil
HIBE S FIBE YLFP36 ~ 61 K 63 EHRER# (/) o
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BHNRENEERZFERBREEY (17), AW
BB FEFYIER IR o 5 BER # ¢ R B s,
A HEERGFERGEIEER. BE 82 1511
ENREME, HhH el MR BHEY N BHK
& sE 0, b E B #k 4> Bl Bl P. acruginosa ~ P.
marginalis & P. fluorescens biovar V ZEFEFHIT, EE
BEEEIA, HEHEKRNSERZHBLIESRE
REJT, {HEZERE I AIEE E. ¢ subsp. carotovora B kk
R9o MR M LRREBE T, AR % HESH
A, B0 TR B B L B A 2
R #3740 & Liao F1 Wells (13), €@ difigh bR
I5] i A% 20 Kk JE R S AL A 40 1 3 128 (] 2L SR B 40 R RE
KRS, HPE 4% B8R ERE, ERAR
By R RE 77 o B8 S AR B B B B ST i 28 2 WS A
YIRAt% o P. aeruginosa M EEAMRERFE, W41 C T4
K, BERRE4, AU ABIIREE (7). AW
Syt ABEL P aeruginosa BRRER T 75 | E S Y)
R BRI A, RGBIEL IR T 5 | o 2 B P iR
P. aeruginosa B PR 7] 5 | 2 ¥ 28 8 XN SR A RIS
HHEPLZ HE (6) o AWIFESBEZ BCRBEIE, B
Lt vy 51 &% & Y K8 &2 P. aeruginosa ~ P.
marginalis K /28 P. fluorescens biovar V Z E#k#, H
BREREHP T EE S BERERER ZKERER
AEEPSEE S CEEE R E, TR RS
JGAEEOLREME (6,7,17), ILEEK:ESRIHE P
putida }z P. fluorescens biovar 1 ~ III Bz V Z ¥ 483 o

Pseudomonas putida Bl P. fluorescens#l &, HD
RMRHE B R E R, E08E LR, K
B L P. fluorescens-P. putida complex #8272 (7) o &
WIE AT 5 & BAREE B A bRt B2 =R,
H A 5 2 2% 2 Palleroni (17) #2 Fahy £ Lloyd (6)
¥t P. fluorescens82 P. putida 5338 75 ¥ 4T,
RECES. BHEURCBBHEN ., MBBEEE
HURBKEEHE B R EERE CHEM, TikEa
L BEL P, purida 2 FEMEAGT o D BRI E R 2 B0 R 8
P. fluorescens ARYT, WHHA & B REK BB LI BHRB, i
DERREELRMBEERFEARES =R, #—
FUE 1 D1 ~ D2 F D3 =/NEE, M4 B8 p,
fluorescens biovar 1 ~ NI k& VAT o DB EEEPE
MERFEFHBERE, AHBKREADERE,
HEMEN T P fluorescens 82 P. putida 2[5, #CE&E
B E AL o HHARFSEEER P. putida ]l 12 FE{EY) I+
SHERE], HERASMPRABRRERR, ERETES
EEMEYIRERC FERCRERE .,
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ARSI ERBEBRENREHE ¢
subsp. carotovora B3 3% % & BLHY) Xanthomonas B 55 A
B, RERE FCEAREWHEIISEIFER, BaLE
PR R S R E M B 2 4 B, BEFRBREE S
P. fluorescens 81 P. putida 2 Wik, [HIS#EHFEITBH
JERBIREN IR TITMH . RS VIR E MR
FR FOM B o FE TUE A B Bk e RRI T A =,
H BT RE L FE AR S SR Y E (siderophore) B, 5%
B8 A2 2 S 88 8 710 4= 52 0H (10,18) , Hildnt st
< YLFP36 ~ 6152 63 Bikk 55 KB 5% 3 5 o 75 i £ i 7
%, IZEBEBEREZEAES, & YLFPS ~ 21
B A5 BERR RS IS8 B 7 R 5 B S48 W R W sy B o i
PUREST, HUHRIEEZREPIER, AT fe 8w )
MNEME EELFHMH (822),

B R
AW 58 2K B B € NSC82-0409-B005-035 #82 # B,
R EESH S
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ABSTRACT

Tzeng, K. C., Lin, Y. C, and Hsu, S. T. 1994. Foliar fluorescent pseudomonads from crops in
Taiwan and their antagonism to phytopathogenic bacteria. Plant Pathol. Bull. 3:24-33. (Graduate
Institute of Plant Pathology, National Chung Hsing University, Taichung, Taiwan, R.O.C.)

A total of 151 strains of foliar fluorescent pseudomonads (FP) were isolated from various
crops at different localities in Taiwan. All these strains produced oxidase and arginine dihydrolase,
but did not induce hypersensitive reaction on tobacco leaves. They were differentiated into A, B,
C. D and E groups based on their physiological and biochemical characteristics and their soft rot
ability on potato slice. Among them strains in C group appeared to be the most dominant; they
were readily isolated from various crops and localities. Strains in A group were similar to
Pseudomonas aeruginosa while strains in B, C and D groups were similar to P. marginalis, P.
putida and P. fluorescens, respectively. In addition, strains in D group could be further
differentiated into D1, D2 and D3 subgroups with characterstics similar to P. fluorescens biovars I,
I and V, respectively. Strains in E group were with characteristics between those of P. putida
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and P. fluorescens. Most strains of foliar FP tested were saprophytic. However, all strains in A, B
and some strains in D3 subgroup could induce soft rot on potato slice, but they were less virulent
than Erwinia carotovora subsp. carotovora on vegetable tissues. In addition, strains in A group
could induce internal browning of onions by artificial inoculation. Among the foliar FP strains
tested, 9.2-35.1% of strains showed distinct inhibitory effect on the growth of Xanthomonas
campestris pv. campestris, X. c. pv. vesicatoria, X. c. pv. citri and X, c. pv. mangiferaeindicae on
King’s B, nutrient agar and potato dextrose agar (PDA) media, while 16.1% of strains showed
distinct inhibitory effect on the growth of E. c. subsp. carotovora on PDA medium.

Key words: fluorescent pseudomonads, antagonism, foliar bacteria.



