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ABSTRACT

The significance of soil and/or rhizosphere populations of Erugniz carotovera subsp. cerotopora
(Ecc) as a source of primary inoculum for tobacco hollow stalk disease has been demonstrated con-
clusively, The survival of Ecc in field soils after overwintering was estimated by using the enrich-
ment technique, The population number of pectolytic erwinia (PE) in field soils relatively decreaged
at the rate of 10°~10* colony forming unit (CFU) per g of soil after overwintering. Higher level
of PE population overwintered in the rhizosphére soils of tobacco stubbles and detected more fre-
quently in rhizosphere- soils of weed plants than in those of bare fields. All of the tobacco stubbles
collected from fields where tobacco had been grown the previous year contained Ecc. The more
survived population number of PE at the 30cm depth of artificially infested soils than at the upper of
those by introducing with diseased tobacco plant tissue after overwintering. Ecc overwintered
effectively in rhizosphere soils of tobacco stubbles, overwintered weeds and tobacco debris in field

soils,
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Table 1. Chemical and physical properties of the field soils used for tests.

Field soils sampled

Properties

(Unit) g e me
K (me/100g) 0.81 0.58 0.77
Ca (me/100g) 5.64 4.12 1.90
Mg (me/100g) 2.39 1.70 0.66
Total 0.10 0.10 0.11
P05 (ppm) 272.1 146.9 735.6
oM (%) 1.73 1.46 2.19
pH 6.3 6.6 5.4
Soil texture Loam Sandy loam Loam

a) Cropping system: Tobacco~fallow-tobacco.
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! Chinese cabbage-fallow-fallow.
+ Red pepper-radish-tobacco.
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Table 2. Estimated population levels of pectolytic erwinia in field soils
examined before and after overwintering.

Cropping history

Population levels®

Summer crop Winter crop

Before winter? After winter®

Tobacco Fallow

Tobacco? Rye

Soybean Rye

Potato Chinese cabbage
& leaf mustard

Sweet potato Rye

- ++
+.'_ —
A+ +
- +

a) Estimated CFU/g soil on CVP medium after enrichment of soil samples
in Meneley’s medium at 28C for 24hr. Symbols:—, not detected; +,
1.0~9.9 X10% ; ++, 1.0X10%~1.0x10%;+++, 1.0%X10° or more.

b) Estimated in November, 1985.
c) Estimated in March, 1986.
d) Reclaimed previous year.
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Table 3. Detection of pectolytic Erwinie spp. from rhizosphere soils of
various weed plants at the tobacco planting time?®.

No. of plants

Samples tested No.sac;lf lzldants harboring
P Erwinia spp?
Capsella bursapastoris ‘16 7
(shepherd’s-purse)
Alopecurus aequalig var. 18 7
emurensis (foxtail) -
Erigeron anmuuns 12 3
(daisy~fleabane)
Stellaria media 6 3
(cheekweed)
Stelleria alsine var., undulala 7 6
Stellaria aquatica 11 6
Certium holosteoides var. 5 1
hallaisenens (cerast)
Hemistepta lyrata 9 6
Lxeris dentata 6 . 4
Artemisia princeps var, 7 6
orientalis (wormwood)
Galium s purium 3 0
(bedstraw)
Calystegia japonica 3 5
(bindweed)
Non-rhizophere soil 19 [

a) Assayed in April, 1985.

b) Ten grams of rhizosphere soils on root surface were added to 100m¢ of
Meneley & Stanghellini’s medium and incubated for 24hr. at 28°C prior to
plating on the modified CVP medium.
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Table 4. Estimated population levels of pectolytic erwinia in the rhizosphere
and non—rhlzosphere soils collected from the fields where the tobacco
cut-up stem and roots where planted before and after overwmtermg .

Fiel ds Before winter® After winter®

tested Rhizosphere Non-rhizosphere Rhizosphere Non-rhizosphere

Field I +++ + +++ -

Field IT ++ ++ +++ +

Field I +++ +++ +++ ++

a) Inoculated with Ecc bacterial suspension in Qctober, 1986 and estimated
CFU/g of soil on CVP medium after enrichment of soil samples in Meneley
& Stanghellini’s medium at 28C for 24hr. Symbols:—, not detected;+,
10~9.9X10% 5 ++, 1.0X10°~9.9X10*; +++, 1.0X10° or more CFU/g soil.

b) 6 soil samples were collected from each field and assayed in November, 1986.
¢) Collected as above and assayed in March, 1987.

Table 5. Detection frequency of pectolytic erwinia from decaying tobacco root
crowns which had been in the soil since previous year as compared to
non-tobacco rhizosphere soil.

* No. of pectolytic erwinia
Samples No. of sample infested samples.
Tobacco root crowns 25 25
Non-tobacco rhizo-
sphere soils 25 11

ogx BPHe] 74e Eccd BW o YEo F+

* Collected from tobacco cultivated fields and assayed in March, 1986.
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Table 6. Estimated population levels of pectolytic erwinia before and after

overwintering in the field soils

in which infected tobacco stem and

leaves were embeded at different depth?®.

Before winter?

After winter®

Fields

sampled S;‘;iflace 15¢m 30em Controld Sggiflace 15 cm 30em Control
Field I +-+ +++ ++t+ 4+ - ++ ++ -+
Field I ++ ++ -+ 44 + + +4+ ++

a) Buried in October, 1986.

Estimated CFU/g soil on CVP medium after
enrichment of soil in Meneley’s medium at 28°C for 24hrs.

]

Symbols :

not detected ; 1.0 ~9.9%10%;++, 1.0X10°~9.9X10*;+++, 1.0X10° or more.

b) Estimated in November, 1987.

¢) Estimeted in March, 1987.

d) Inoculated with bacterial suspension
of 15 cm.
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into the soil and sampled at the depth
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