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III. Isolation and Identification of the Causal Bacterium
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Fig. 1. Electronmicrograph of the causal bacterium.
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Table 1. Bacteriological characteristics of the causal bacterium

Characteristics

Isolates tested

No. 1,2,3,6

No. 5,7,8,9,10,12 No. 4,752

Size Rod shaped

1.5—2.5% 0.6—0.84m

Color of colonies milky white

Slime abundant
Gram staining -
Fragellation mono- or bi-polar
fragella, 2-6
Acid fast -
Endospore —
Motility +
Optimum temperature (°C) 26—32
at 5°C +
Growth ( at 42°C +
H {optimum 5.5—8.0
P growth range 5.0—8.5
3.5% +
Tolerance of NaCl { Ml varisbla(-)
Utilization of citrate +
Utilization of inorganic nitrogen +

Fluorescent pigment
Acid production from:

Glucose

Sucrose

Lactose

Mannitol
Voges-Proskauer test
Methyl red test —
Reduction of methylene blue +
Litmus milk blue
Liquefaction of gelatin -
Hydrolysis of starch variable (+)
Production of:

L4+ 1+

Oxidase +
Catalase +
Lipase —

B-glucosidase —
Hydrolysis of aesculin -
Egg-yolk test
Production of indole
Reduction of nitrate
Production of H,S
Thornley’s arginine test
NH; production from urea
NH; production from peptone
Production of 3-ketolactose
Production of 2-ketogluconate
Production of levan
Soft rot of potato
Tolerance of penicillin

L4+ 1 ++ 1+ |

+

green (weak)

Rod shaped
1.5—2.5% 0.6 —0.8um
milky white

abundant

Rod shaped
1.5—2.5% 0.6 —0.8um
milky white
abundant
mono- or bi-polar mono- or bi-polar
fragella, 2-6 fragella, 2-6

+ +
26—32 26—32
+ +
6.0—7.0 5.5—8.0
5.5—8.0 5.5—8.5
+ +
variable(—) +
+ +
variable

blue (weak) green (weak)

+ +

+ +

+ +
blue blue

variable (+) variable (—)
_I..
+
variable
+
+

L4+ ++++
|+ 1

I+ 1 ++1
F+ 1 ++ 1

+ |

bacterium DEFMIEZHL L T3-r +5 7 F — ADHE
BDOBIPZRETHE EXZDT T 5. RAED
MEXTEOBNIFRETAHE LTIIERRY b5
Py ZhbDFE % JiHs Bergey’'s Manual D 8 kRiZ 3
By AhbhThaZ ok, AL Pseudomonas
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LLEDZ E2b, FMEY Pseudomonas EDOHE
TH5HEHWL, ARBBIMCFERIhIHAER E -
“C, Pseudomonas tashirensis Uehara et Nonaka
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Summary

Many bacterial isolates were obtained from naturally affected tissues of tea plant by dilution-plate method
using potato-dextrose-agar medium, and they were inoculated to young shoots of healthy plant by needle prick
technique in October. The next spring, the typical symptoms of the disease appeared, in a high percentage, from
the shoots inoculated with certain isolates. From the diseased tissues, the same bacterium was re-isolated and
this isolate showed a pathogenicity to tea plant. From these results, it was ascertained that the bacterium was

the causal organism of witches’ broom in tea.

The bacteriological characteristics of the bacterium were tested by techniques described in the Manual of
Microbiological Methods and others. The results obtained are shown in Table 1. Basing on the results, classifi-
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cation of the bacterium was estimated by means of Bergey’s Manual of Determinative Bacteriology and others,
with the conclusion that the bacterium should belong to the genus Pseudomonas.

Pseudomonas theae has been described for a Pseudomonas affected to tea plants, and there are some species
of Pseudomonas causing hyperplasia or hypertrophy in other plants in the same as the tested bacterium. But,
judging from the descriptions of Bergey’s Manual, it was concluded that the tested bacterium was different from
any of bacteria put under comparison, belonging to a new species of the genus Pseudomonas. We named the
bacterium Psedudomonas tashirensis Uehara et Nonaka in memory of “Tashiro Town” where witches’ broom in
tea was first discovered.



