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BACTERIAL PLANT DISEASES IN HOKKAIDO

I Bacterial stem rot of potato plant caused by Erwinia
chrysanthemi BurknoLDeR et al. (Pectobacterium

carofovorum var. chrysanthemi)
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Table 1 Comparative table of physiological, pathogenic and serological

characters between group I, II.

7 ‘Serological
, Acid from Pathogenicity | reaction b)
Group;  Isolates Source (anti-E. aroideae,
: lactose to potato stem | E. atroseptica
l _ e ser) -
Isolated from : _ 3 _
PT-1 potato tuber ’ +% a) ‘
PT-2 Do - : +*
PT-3 i Do i - { 4o
PT-4 ' Do . —_ ‘ o+ %
I i i
PT-5 Do ‘} - ‘ +*
PT-6 ! Do ; - +%
. Isolated from ' ‘ =
Ps-2 potato stem : - ! +
PS-3 Do : - +¥
- - Isolated fronI { L vi o
PS-4 | potato stem | + -t +
I |PS-5 { Do ‘ + + <
PS-6 Do k + ‘ +

a) produced same symploms as natural infection
b) precipitin reactions in agar gel (Ouchterlony method)
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Table 2 Results of the inoculation experiments with 11 isolates to various planis

Group 1 |

\~\ Isolates

Hosts\ PT-1 PT-2 PT-3 PT-4 PT-5 PT-6 PS-2 PS-3|PS-l PS-5PS-6 |Cont.
Carrot GIa) CHY  ChD G D (D G G | G GD G =)
Onion (B () (1) (=) (=) () (=) () | ) W) () (=)
Chinese cabbage . Tis a3y cxmi (B (B () an | aby db dby O
Cabbage S YR Ol o s Y us Sl S oud S out S i S S . N o
Jpanese mdish Gy Gy oan G aD GH GO | dD @ b |
Celery it i itk fit - ik - + - - - 1=
Tomato x + ® + + + % 4 + - - -
Chrysanthemum| — - - - - - - - - - - -
Carnation - - - —- - - - - - - - -
Corn - - - - - - - - - - - -

( ) a); Sliced plant were used.
b) ; intact plant were used.
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Table 3 Comparative characters of E. chrysanthemi, E. c. f. sp. parthenii,

E. dieffenbachiae, E. carotovora and group 1, 1.

anaerobic

Organisms Erwinia chrysanthemi fafllfcizpl E.dieffenbachiae| E.carotorora
—— Group, | Group,[I
Authors | BURKHOLDER |y piorr [Muniin et al. |OKABE et al. STARR McFappy | BERGEY'S
Characters et al. manual
Flagella peritrichous. peritrichous,3-14| peritrichous peritrichous.2-8, |peritricheus,6-12[ peritrichous. peritrichous,1-6 | peritrichous, peritrichous.
and size 0.45-1.06> S0 5-0870 |68 017167 Ll 7L 0507<L1-39 | 0.6-1.0X0.8-1sx
Capsul ;
Spore - - .
Gram stain - . -
Uschinsky's solution :
Fermi's solution
Cohn’s solution -
Action on milk acid .coagulated | coagulated acid,coagulated | acid .coagulated acid.nocoagulated]  cozgulated | acid.coagulated | acid,coagulated
Reduction nf litmus milk : + : . i
Oxygen relation facultative acrobic acrobic aerobic aerobic acrobic facultative facultative

Liquefaction of gelatin
Nitrate reduction
Indole production - and
Hydrogen sulfide test o
Hydrolysis of starch -
Toleration to NaCl(57% -
Growth at 37°C -
Voges-Proskauer test
Methyl red test
Catalase test
Production of levan
Gluconate test
Cytochrome oxidase
Oxidase

Arginine dihydrolase

Lipase
Liquefaction of pectate gel
Potato rot

anaerobic anaerobic

lactose,maltose. | saccharose, saccharose,

glycerol,mannitol, | lactose, maltose fructose, lactose.

salicin.ethanol, | raffinose,glycerol | maltos

dulcitol | mannitol.salicin, | raffinose,

sodium salts of | ersthritol, dextrin, salicin.

citric, hippuric mannitol glycerol,

from malonic,uric sodivm salts of | sorbitolmelibiose ]
acids. i celbhiose,

ethanol,

sodium salts of

citric. malonic.

tartaric acids.

Acid or alkaline

L tartaric,
acetic acids.

dextrose,galactose,| dextrose.galactose,| dextrose.galactose.| destrose. galactose.

arabinose,xylose. | arabinose.xylose, | arabinose.xylose, | xylose. mannose,
rhamnose . rhamnose rhamnose. levulose,

saccharose,
saccharose . mannose, - mannose ,

mannitol. glycerol.

walactose |dextrose, galactose |dextrose, galactose,
e.svlose, |arabinose. xylose [arabinose, xylose,

destrose.galactose,| dextrose,galactose, | destrose
arabinose.xylose, | arabin

arabinose,xy lose,

rhamnose., rhamnose, rhamnos rhamnose, rhamnose, mannose,
ey “'h"”' e ;“‘“h“"”]‘:‘ . mannose, saccharose.
saccharose saccharose ructose, lactose,

accharese, ’ saccharose, fructose, laclose,
lactose, maltose, fructose. maltose, raffinose.

fructose, raffinose( raffinose,
mannitol,glycerol|mannitol, glycerol,
salicin,inulin, |salicin,inositol,
inositol,ethanol, |sodium salts of
galacturonate, ethanol , sodium salts of |citric,succinic
gluconate, sodium salts of citric,malonic, acids.
klucuronolactone, | hippuric.malonic, |tartaric, succinic
ethanol, tartaric acids. [0

sodium salts of
citric,malonic,
tartaric acids.

raffinose,salicin, | mannitol,glycerol, | mannitol,glycerol,
inositol cellobiose| salicin.inositol, | salicininosiol,
sorbitol, aesculin,| erythritol,
ribose,cellobiose, | cellobiose,

sorbitol, inulin,dulcitol,
sodium salts of |trehalose.
hippuric, formic |melezitose.
acids. a-methylglucoside,
sodium salts of
hippuric acids.

No acid or alkaline

from

lactose. maltose

lactose.maltose, | maltose,starch,
starch,dextrin, [dextrin,inulin.
ervthritol, erythritol,

mannitol,irulin, [raffinose,lactose.
dextrin,sorbitol, [maltose,dextrin,
trehalose. dulcitol.inulin,

trehalose, dulcitol,sorbitol | dulcitol.sorbitol,
melibiose, sodium salts of |ethanol,
adonitol,mucate, hippuric,uric sodium salts of
melezitose, acids. hippuric,malonic,
a-methylglucoside] uric, tartaric
sodium salts of acids.
hippuric,uric

acids.

i+ E. carotovora Y= ¥ J —
A, =) Yy b=k, RAF =, ~vwu R
F Vv, BIRERT VY A FHET L2, E
atroseptica (IR L7c\~& L, BErRGEYY OfE%
BT RS T bo TBHXZ RS &R
A L7e s, S5 (AR IERER B GU40m#)
oWT, FERORIHGEA RS LicksE, =4
= TEEEME, BEMEOmTEIAELTED, 20
Moikix & A EOBWEHIC X o TR S P (g,
O OFTIXEER B O, Bk E.

BURKHOLDER ¥

BURKHOLDER

carofovora ZBH % kL — L T 50 T
Erwinia carotovora (Jones) HoOLLAND & [d5
T %o

RAER &% X OB S 11 E.chrysanthemi % ¥
HEN R L O M SngME e 82 X - T E. caro-
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Summary

At Yakumo-Cho, Hokkaido prefecture in Ja-
pan, unknown bacterial plant disease suddenly
broke out on the principal potato seed fields in
1969.

The external symptom of infection is a wilting,
and the internal symptom is a darkening of the
pith and vascular bundle of the stems at or
below the soil line. The darkened areas gradu-
ally develop, a hollow is formed in the stem-
pith, and the browning of the vascular bundle
of the stems is found at the upper part of the
hollow. Then the petioles and leaves tend to
wilt, the stems eventually rot completely and
the plant collapses. Occasionally blackish brown
streaks are produced on the petioles, and the
vascular bundle of the tubers turns brown.

From the affected vascular bundle of stems
and tubers, 2 species of Erwinia are isolated.
From bacteriological characteristics, one is iden-
tified as Erwinia chrysanthemi BurkHOLDER et
al. (Pectobacterium carotovorum var. chrysan-
themi), others E. carotovora (Jongs) HoLLAND
(P. carotovorum var. carotovora.).

As a result of experiment on isolations and
pathogenicities, the causal organisms are recog-
nized as E. chrysanthemi.
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Fig. 1 Blight symptom on potato stems Fig. 3 wilt symptom on potato petioles and
leaves

Fig. 2 Blackish brown streak on potato petiole
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Fig. 5 Electron micrograph of Erwinia chry- Fig. 6 Electron micrograph of Erwinia caro-
santhemi (x6,000) tovora (x9,000)





