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Summary

To investigate a role of an uncultivated sand soil as a reservoir of the soft rot bacteria, Chinese
cabbages (cv. Matsushima-kohai Shin No.6) were sown in the sand in which any crops have not been
raised on May 12 (spring sowing) and Aug.6 (summer sowing), 1986, then susceptibility index to the
soft rot and the multiplication of pathogenic organisims in the rhizosphere of the plants were periodi-
cally examined. After the sand was collected from Shonai sand dune, in Yamagata Prefecture, it was
filled in clay pot (No.18) set in the field at our University Farm. As a control,the continuously
Chinese cabbages-cropping soil at our University Farm was used. Growth of the plants in the sand
was inferior to that in the continuously cropping soil. The severity to the disease was slight to mild in
the sand while it was mild to severe in the continuously cropping soil. For example, the susceptibility
index was 21.0 in the former and 70.0 in the latter on July 29 and 49.0 and 66.6 on Oct 30,
respectively. However, the organisms mulitplied in rhizosphere equally in both soils. The population
level was 10%-107 cfu/g of oven-dried soil in spring sowing and 10%-10° cfu/g in summer sowing. On
the basis of bacteriological characteristics and pathogenicity tests, the organisms from the rotted tis-
sue and the rhizosphere were identified as Erwinia carotovora subsp. carotovora. It may be concluded
from the present study that the uncultivated sand plays a role as a reservoir of the soft rot bacteria.
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Table 1. Microbial populations in the soils

Bacteria Dye-tolerant | Actinomycetes Fungi Soft rot
No. of X 10* bacteria X10° x10* X10* bacteria
sample
May 14 Aug. 9 |May 14 Aug. 9 |May 14 Aug.9 |May 14 Aug.9 |May 14 Aug.9
1 0.9 1.1 0.7 0.8 0.5 <10° 3.2 1.1 | <10*  <10*
Sand 2 1.4 1.5 2.9 0.4 | <10° <10° 1.1 0.5 | <10* <10
3 0.8 0.9 0.3 1.0 | <10° <10° 3.7 <10* | <10* <10
Ave. 1.0 1.1 1.3 0.7 0.5 2.6 0.8
1 6.0 8.1 3.1 13.9 4.2 4.4 8.3 1.3 | <10* <10
Control® 2 7.5 8.8 2.3 12.7 2.9 3.8 | 10.0 3.8 | <10* <10t
3 7.8 14.6 2.4 21.1 8.4 4.4 7.2 5.6 | <10* <10*
Ave. 7.1 10.5 2.6 19.2 5.1 4.2 8.5 3.9
a) Cfu/g of oven-dried soil
b) Continuously Chinese cabbage-cropping soil
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Table 2. Susceptibility  index of Chinese cabbage to soft rot.

No. of Spring sowing Summer sowing
pot Jul. 8 15 22 29 | Oct. 3 9 18 23 30
1 0 0 0 0 0 10 10 10 50
2 0 0 0 50 0 10 10 10 50
3 0 0 0 0 0 0 10 10 50
4 0 0 0 10 0 0 10 10 50
Sand 5 0 0 0 80 0 0 10 10 10
6 0 0 0 0 0 0 10 10 50
7 0 0 0 10 0 10 10 10 50
8 0 0 0 50 0 0 10 10 80
9 0 0 0 0 0 10 10 10 50
10 0 0 0 10 0 0 10 10 50
1 0 10 50 50 10 50 50 50. 80
2 0 50 50 50 10 50 50 50 80
3 10 100 100 100 10 50 80 80 80
4 0 50 50 50 — — — — —
Control” 5 0 10 100 100 10 50 50 50 50
6 0 50 50 50 10 50 50 50 80
7 0 10 10 50 10 50 50 50 50
8 0 10 50 100 10 10 50 50 50
9 10 100 100 100 10 50 50 50 80
10 0 10 10 50 10 50 50 50 50

a) Continuously Chinese cabbage-cropping soil

Table 3. Multiplication of soft rot bacteria in
rhizosphere of Chinese cabbage.

No. of |Spring sowing |Summer sowing
pot Jul. 29 Oct. 30
1 1282.1% 2.2
2 2061.7 1.1
3 250.0 <10*
4 0.5 1.1
Sand 5 3227.0 <10t
6 5.0 <10t
7 1.0 1.7
8 3.6 <10t
9 1.5 16.7
10 2583.7 <10*
1 8.8 4.6
2 1.1 1.3
Control® 3 25.8 9.9
4 1573.6 1.3
5 13.2 <10*

a) Cfu/g of oven-dried soil, X10*
b) Continuously Chinese cabbage-cropping soil
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Table 4. Some bacteriological characteristics of the present isolates.

Characteristics Present isolates E. carotovora 71549
Flagellation P P
Gram staining ) —
Anaerobic growth +9 +
Motility + +
HzS production + +
Indole production vy -
Litmus milk rac® rac
O/F test ol F
Nitrate reduction + +
Gelatin liquefaction + +
Levan formation v -
Acetoin production + +
Methyl red test \Y% +
Phenylalanine deaminase - -
Catalase + +
Oxidase - —
Lecitinase - —
Phosphatase - -
Potato soft rot + +
Growth in 5% NaCl + +
Growth at 37C + +
Sensitivity to erythromycin - -
Acid from glucose + +

lactose + +
sucrose + +
maltose - -
raffinose + +
palatinose + +
dextrin — —
mannitol + +
glycerol + +
a-methyl glucoside - -

a) Peritrichous

b) Negative

¢) Positive

d) Variable among isolates

e) Reduced, acidified and curdled

) Fermentative
g) Refernece strain
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