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G vEY L SIRE Xanthomonas citri (Hasse)
Dowson O &R A BE 3 % B4

B v Anbon X b HEDB
B BEIE RS K H T R OB kT

Masao GOTO, Kouki OHTA and Norio OKABE: Studies on Saprophytic
Survival of Xanthomonas citri (Hasse) Dowson
1. Detection of the bacterium from a grass (Zoysia japonica)

Abstract

Xanthomonas citri (Hasse) Dowson could be detected from a grass, Zoysia japonica,
growing along the paths in citrus groves all the year round. The isolates obtained from
the grass were phage-typed. Frequency of each phage-type was as follow: phage-type
A---11 isolates (38%), B---13 isolates (45%) and C--5 isolates (17%). Population density
surviving on the grass was generally less than 103 cells per gram samples. It was inter-
ested that the isolation frequency of phage-type C from the grass was higher than that
from diseased citrus plants.

Detection ratio of X. citri from Zoysia japonica was generally higher in late autumn
through winter than in summer. Phage-type A and C were frequently detected in
winter, whereas phage-type B in summer.

To investigate whether X. citri detected from the grass had originated in direct
dispersion from the canker lesions by rain splash, the phage-types isolated from Zoysia
japonica were compared with those from diseased citrus trees grown nearby. Only the
isolates belonged to phage-type B were isolated from canker lesions on Unshu trees
which were grown most close to the grass. On the other hand, phage-type A was
found on the other citrus trees such as navel orange, lemons, Natsudaidai etc., which
were grown 80 to 100 m away from the colonies of the grass, and interrupted by the
three lines of tall trees of Pondocarpus chinensis planted as wind breaks. No isolate of
phage-type C was detected from any citrus plants. From these facts, it was considered
that the phage-type C had been surviving on Zoysia japonica independently from the
diseased citrus trees. The phage-type A was also assumed to survive fairly long period
of time on the grass because it was repeatedly detected from the grass even several
months after typhoon which might be responsible for dispersion of the bacterium from
the lesions. The population density of phage-type B in canker lesions of Unshu trees
quickly declined by autumn so that the isolation of the bacterium after late autumn
became very difficult by the conventional methods. Nevertheless, the phage-type B was
isolated from the grass in winter through the next spring. Therefore, the phage-type
B was also considered to survive on the grass for at least several months under natural

conditions. .
X. citri could be isolated from the colonies of Zoysia japonica which were collected
at the distance of 600 m from citrus trees. However, detection of the bacterium was

difficult from the grass in area where no citrus tree was grown.
(Received March 1, 1974)
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Table 1. Detection of Xanthomonas citri from foliages, rhizomes and
rhizosphere soils of Zoysia japonica growing in the citrus groves

Date of Sample Result

collection No. Foliage Rhizome Rhizosphere
May 1, 1970 1 +  (45) + 13
May 1 2 + (1.0) + (2.0)
Jul. 2 + (0.6) — —
Jul. 7 — + (0.5)
Oct. 12 +  (120) +  (140)
Oct. 13 + . —
Nov. 4 1 +A (05) —
Nov. 4 2 — + 0.2)
Nov. 4 3 + 0.2) + (0.2)
Nov. 27 1 — + (02
Nov. 27 2 - +C  (L0)
Dec. 9 1 + (0.5) —
Dec. 9 2 — + (0.3)
Dec. 22 1 +C (0.2 +A (04)
Dec. 22 2 +C (4.5) —
Jan. 15, 1971 1 +A (02 —
Jan. 15 2 +A  (05) +A  (0.7)
Jan. 22 +A (0.2 —
Feb. 12 +A  (30) —
Feb. 13 +C  (0.2)
Mar. 20 1 +AB (0.3)
Mar. 20 2 +AB (1.1)
Mar. 20 3 +B (0.2)
Apr. 7 — +B (3.0 —
Apr. 19 1 — — +B (0.2)
Apr. 19 2 — — +B (02)
Apr. 19 3 — — +B  (02)
Jun. 14 1 — - +B (0.2)
Jun. 14 2 — — +B (0.2)
Jun. 14 3 — — +B (0.1)
Jul. 16 1 — — +C (0.2)
Jul. 16 2 — +B (0.2) —
Sep. 13 1 — +B (02 —
Sep. 13 2 — — +B  (0.2)
Sep. 23 1 — +B (1.2) —
Sep. 23 2 — +A (3.0) —
Sep. 23 3 — — +A (02)

( ); average number of lesions per leaf inoculated by the infiltration technique.
A ; phage-type A (CP1+, CP2—). B; phage-type B (CP1—, CP2+).
C; phage-type C (CP1—, CP2—).
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Table 2. Phage-type make-up of Xanthomonas citri isolates found

on a grass, Zoysia japonica, and citrus plants located in

various distances from the grass.

Distance from No. of Phage-type

Plant colonies of )

Zoysia japonica isolate A B c
Zoysia japonica — 29 11 13 5
Unshu 3~50 m 42 0 42 0
Navel 80 31 41 0
Lemon 100 20 20 0
Natsudaidai 80 17 17 0
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Table 3. Phage-type make-up of Xanthomonas citri isolated from Zoysia
Japonica collected at the distant places from citrus groves

No. of sample 1 2 3 4 5 6

. Dec. 24, Sep. 25, Apr. 10, Apr. 10, Jan. 19, Apr. 10,
Date of collection 1971 1972 1972 1972 1972 1972

. Kegahigashi, University University University University University

Locality Toyoda-cho  campus campus farm farm campus
Distance from closest
citrus tree 30 m 100 m 300 m 400 m 400 m 600 m
Phage-type isolated from A
closest diseased citrus tree A A, B A A A A
Average number of lesion
per leaf inoculated 1.0 1.8 0.07 26.0 2.0 3.1
Number of isolates obtained 3 9 1 26 5 7
Number of isolates A 0 4 1 25 0 7
belonged to phage- B 0 5 0 1 5 0
type: C 3 0 0 0 0 0
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