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HYFIDPCEIIRE EZDOFEPHE (Pseudomonas
sp.) DR P R I ON v
BEHREPIC B T S E SR

PNEES

Takahiko OTA*: Interactions iz vitro and in vivo between Xanthomonas
campestris pv. citri and Antagonistic Pseudomonas sp.

Abstract

An antagonistic bacterium belonging to genus Pseudomonas isolated from citrus canker
lesions considerably inhibited the multiplication of citrus canker bacterium (Xanthomonas
campestris pv. citri) not only in PS medium but also in the tissues of citrus leaves. In PS
medium, the lower the concentration of the medium was, the less degree of the inhibition
was resulted. It suggests that suppression of multiplication of X. campestris pv. citrt by
antagonistic bacterium was not caused by the competition for nutrients. The multiplication

of antagonistic bacterium was not supprssed by citrus canker bacterium in PS medium,
but rather promoted in the diluted medium. In the citrus leaf tissue inoculated with both
bacteria by needle pricking at the same time, the antagonistic bacterium suppressed
considerably the growth of X. campestris pv. citri. The suppression, however, was not so
remarkable when both bacteria were infiltrated into intercellular spaces. The antagonistic
bacterium introduced alone either by needle prick inoculation or infiltration in to citrus
leaf tissues increased its number remarkably with in a few days, but subsequently it
decreased gradually, In case of mixed inoculation, the multiplication of antagonistic
bacterium in the inoculated tissue was greatly enhanced and longevity of the bacterium

was extended as compared to those of single inoculation.

(Received October 12, 1982)
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MRSEL, FIERECs X 5 RERE KBS L
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Table 1. Prescription for testing growth competition between Xanthomonas
campestris pv. citri and antagonistic bacterium in PS medium
i on®
ocatum P Sterilized Suspension® of
edium(ml) water(ml) < X-SR A A-SR
1., X+A-SR 5 0.5 0.5ml
2. X-SR+A 5 0.5 0.5
3. X-SR 5 0.5 0.5
4, A-SR 5 0.5 0.5
5., X+A-SR 0.5 4.5 0.5 0.5
6. X-SR+A 0.5 4.5 0.5 0.5
7. X-SR 0.5 5.0 0.5
8. A-SR 0.5 5.0 0.5
9. X+A-SR 0.05 4.95 0.5 0.5
10. X-SR+A 0.05 4,95 0.5 0.5
11. X-SR 0.05 5.45 0.5
12, A-SR 0.05 5.45 0,5
a) A-SR: antagonistic bacterium-streptomycin resistant 1.6X10% cells/ml
A . antagonistic bacterium 2.2x 105 cells/ml

X-SR: X. campestris pv. citri-streptomycin resistant 3.0x10? cells/ml
X . X. campestris pv. citri 3.3%103cells/ml
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Fig. 1. Growth of Xanthomonas campestris pv. citri (X or X-SR) and antagonistic

bacterium (A or A-SR) in PS media.

I : multiplication curves of X-SR and A-SR in PS medium

II : multiplication curves of X-SR and A-SR in 10-fold diluted PS medium
II1: multiplication curves of X-SR and A-SR in 100-fold diluted PS medium

Oo—o0
o—0o
2.2 x 10%ells/ml)
00
-

1.6 % 10%cells/ml)
SR : streptomycin resistant

: X-SR (single inoculation with X-SR at 3,0x10% cells/ml)
: X-SR (mixed inoculation with X-SR at 3,0x 10%ells/ml and A at

: A-SR (single inoculation with A-SR at 1,6X 10%ells/ml)
: A-SR (mixed inoculation with X at 3,3%x 102 cells/ml and A-SR at



Ann. Phytopath. Soc. Japan 49 (3). July, 1983

311

EHEAREEE D 3.0X 102 cells/ml A H60EIEICIE, PS
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S UTHMEE DX OB EEERE D L5
CRGERE LLBS I v L RE OBIEIIN L
h, BEEI BECREREEOSA OW/2, 1H
BLIFE7 B H & CHELEEIA DAY, 5 B DM

107

10¢

108

10

10°

Number of cells per wound

'b.................

Antagonistic

10k - bacterium
1 L 1 1 1 1 1 1 1 1 1 1 1 1
0123 5 7 10 15 0123 5 7 10 15
Days after inoculation
Fig. 2. Growth of Xanthomonas campesiris pv. citvi-SR (X-SR) and antagonistic

bacterium (A) in citrus leaf tissue inoculated by needle prick inoculation

method

I : multiplication curves of - X-SR

II . multiplication curves of A

o—0
@ ®
% 107cells/ml
o -®
108cells/ml
O0—-0
W : appearence of water-soaking

SR: streptomycin resistant

: single inoculation with¥X-SR at 1,4 % 107%cells/mi
: mixed inoculation with X-SR at 1.4Xx 107 cells/ml and A at 1.3

: mixed inoculation with X-SR at 1.4 x10%ells/ml and A at 1,3 X

: single inoculation with A at 1.3X10%cells/ml
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r X. campestris pv. citri- SR
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Growth of Xanthomonas campestris pv. citri-SR (X-SR) and antagonistic

bacterium (A) in citrus leaf tissue inoculated by infiltration method

I-1 and II-1: multiplication curves of X-SR

I-2 and II-2: multiplication curves of A
I-1 and I-2 : O—O, single inoculation with X-SR at 1,4x 108 cells/ml

®@---®, mixed inoculation with X-SR at 1,4 x 108cells/ml and

A at 1,3x107cells/ml

®---®, mixed inoculation with X-SR at 1.4 X 108cells/ml and

A at 1.3x108cells/ml
O—10, single inoculation with A at 1,3 X 108%ells/ml
II-1 and II-2: O—O, single inoculation with X-SR at 1,4x107 cells/ml

@--®, mixed inoculation with X-SR at 1,4 X 10%ells/ml and
A at 1.3%107 cells/ml

®----®, mixed inoculation with X-SR at 1,4 %107 cells/ml and
A at 1,3x108 cells/ml

O—10, single inoculation with A at 1,3x10" cells/ml

W : appearence of water-soaking
N : appearence of necrosis
SR : streptomycin resistant
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7ok, X O SR B EE OB S ORIFILERER 5
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WX SFE OB X S IR BIEA SR OB
LIEFEBOBEREYRL, BHEEE IR bR
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FRERD Ui (Fig. 3-1-1), = 04, WIhd
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BEAROEIRTIEN - T 1ZIE R OEHME &b
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s BT KB AR ¥ 77 DGR KA L, 15HH
CIREAZ O BREKBIR &7 50, ToRANLEE

A EHEIE L, 1.4x107cells/ml Do\ L 5 KBRS
B ¥ o EHMER SRS UCEA LEBE& I
THOKBHIEMES 7 ARCREL, 108 B IIE
ATRDEIRCIEN ole, TDHE, X SRR
HMEALCHAOIEABIBHFTIRE L WE
L, EARO600EICE L, SHEML5 HE ¥
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