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Abstract

Isolation, indentification, bioassay and distribution of ice nucleation active(INA) bacteria
were done on branch rot of mulberry which was severely developed after harvest of mu-
Iberry branches in autumn. Twelve isolates and two isolates out of thirty-six isolates had
ice nucleation activity from -5C to -10C, and over -5C, respectively. Isolates which formed
ice nuleation from -5C to -10C were not inclined to injure tomato and corn seedlings.
However, Two isolates, SE9316 and SE9338 which formed ice nucleation over -5C injured
mulberry, tomato and corn seedlings. SE9316 and SE9338 were identified as Pseudomonas
syringae based on the morphological, cultural and biochemical characteristics.

Populations of ice nucleation active bacteria, fluorecent pseudomonads, were higer in
February and April, but they decreased in May. Populations decrcased as they become
distant from the center of the symptom. The bacterial populations of all sampling times
and sites were higer than 107 cfu/g which was enough to induce frost injury.
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Table 1. Freezing temperature(FT) and bioassay on corr.
tomato and mulberry seedling of isolates obtained fron
branch rot of mulberry’

Bioassay of freezing injury on

Isolates FT(cy
tomato corn mulberry

SE 9301 —8.2 +* + -
SE 9303 —9.2 — + —
SE 9304 —9.0 - + —
SE 9307 —538 + + +
SE 9310 —85 + b -
SE 9316 -30 + + +
SE 9319 —8.1 + + +
SE 9321 -73 + + —
SE 9328 —9.0 + + —
SE 9330 —87 + - —
SE 9338 —4.6 + + +
SE 9340 —85 — + -
SDW —2138 - -

1) Listed isolates above — 10T on freezing temperature
2) Bacterial suspensions were used 10° cells/ml.
3) — . no freezing injury, + . weak, + @ very strong
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Fig. 1. A Freezing injury of ice nucleation active bac-
teria to mutberry seedlings for 3 minutes at
-2TC.
C: Control, 16 1 SEQ316, 11 . SE9311.
B Freezing injury of ice nucleation active bac-
teria to corn seedlings for 3 minutes at —5<C.
S Control, 33 : SEG333, 16 . SES316.

Foll A piRo 2 A% HEEHES £ 7 Ao
(Table 1, Fig. D).
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Table 2. Bacteriological characteristics of ice nucleation active bacteria isolated from branch rot of mulberry

Bacterial isolates of

Characters Ps'
SE9316 SE9338
Gram stain - — -
Morphology Rod Rod Rod
Motility + + +
Flagella number >1 >1 >1
Flagella arrangement polar polar polar
Yellow pigment on YDC - — -
Fluorescent pigment on KB + + +
Anaerobic growth — — _
Oxidase — - _
Catalase + + +
Levan formation - - d
Gelatin liquefation - + d
Growth at ;
4T - — -
41C - _ _
Nitrate reduction — -— —
Potato soft rot - -
Tabacco hypersensitivity + + +
Arginine dihydrolase - - -
Pectolytic enzyme —
Utihzation of ;
mannitol + + +
xylose t- + d
arabinose — + d
glucose + +
mannose + + d
sucrose t + d
trehalose - —
sorbitol + + d
inositol - + d
benzoate - —
raffinose — d
glycerol + + +
cellobiose - - -
geraniol — - d
1) Description of Pseudomonas syringae from Bergey's Mannual.
2) + : Positive, — : Negative, d : Difference depending on strains.
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Fig. 2. frequency of fluorescent Pseudomonads(INA)
from 6cm symptom of branch rot of mulberry. Verti-
cal bars presented LSD 0.07. B—W - control, iN— I
» symptom, O—O -~ margin of symptom, [[J—[]:
bem from margin of symptom, &A— A . 10cm, @~
® . /5cm.
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1985, =i, 1988a, b), ¥ H¥el4] SEiFEIER P
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Fig. 3. Frequency of fluorescent Pseudomonads(INA)
from 10cm symptom of branch rot of mulberry. Ver-
tical bars presented LSD 0.07. B—W . conirol, A —
A L symptom, O— O margin of symptom, [1—[ -
5cm from margin of symptom, & — A . 10cm, @—
®:75cm.
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