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Effect of Climatic Factors on the Bacterial Sheath Brown Rot of Rice

Kuniyuki Mivajma, Tadahiko AKITA
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Table 1. Treatments for paddy

Temperature Number of treated days Inoculation Time
Test 1 Day 14°C—Night 14°C 3oré6 Before or after treatment
Test 2 Day 26°C—Night 14°C 5 After treatment

Day 26°C—Night 20°C Vi Vi

Day 20°C—Night 14°C 7 7

Day 20°C—Night 20°C Vs Va

Table 2. The scale for determining of the degree of heading

Grade Position of panicle in the flag leaf sheath
0 Panicle tip is below the auricle of the flag leaf sheath
1 1/3 of panicle length emerges from the auricle
2 " 2/3 of panicle length émerges from the auricle
3 Neck node of the spike emerges from the auricle

Deree of heading;

__x(Value of grade x Numbers of tiller in each grade) x 100

3 x Total number of tillers
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Table 3. The scale for determining
of the intensity of bacterial
sheath brown rot

A The scale for flag leaf sheath rot

Grade Symptoms
0 No symptom
1 Water-soaked dark green
2 Yellow brown
3 Brown
4 Grayish brown

Degree of intensity of flag leaf sheath rot
=31(Value of grade x Number of sheath in ea-
ch grade) x 100/4 X Total number of sheaths

B The scale for panicle rot

Grade Sympfoms
0 No symptom
1 1/3 spikelet per panicle is brown
2 1/2 spikelet per panicle is brown
3 2/3 spikelet per paniclé are brown
4 All spikelet per panicle is brown

Degree of intensity of panicle rot
=3 (Value of gradexNumber of panicle in
each grade) x 100/4 x Total number of panicles
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C The scale for panicle and leaf sheath rot

Symptoms on. the panicle and
leaf sheath

Sheath O O0OO0OBBBGGG
Panicle O B G O B G O B G
Grade O 5 25 1 7 40 5 15 75

* O:No symptom B; Brown G; Gray

Degree of intensity of panicle and leaf sheath
rot »

=3 (Value of grade x Number of tiller in each

grade)/Total number of tillers
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Table 4. Climatic condition in the field
in July and August 1972.

Maximum Minimum Mean

Date temp temp temp Su(nhs_rlsine
(°C) () %)

7.1 23.3 14.6 19.0 25.6
2 25.1 18.9 22.0 28.5
3 25.8 14.2 20.0 50.4
4 27.1 16.6 21.9 39.8
5 27.0 19.2 23.1 48.9
6 25.3 15.1 20.6 41.5

8.1 26.4 18.2 22.3 29.9
2 29.7 20.1 24.9 44.3
3 28.4 18.9 23.7 39.8
4 26.5 18.8 22.7 23.4
5 24.3 15.0 19.7 49.1
6 25.5 14.0 19.8 46.5
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Table 5. Correlation between mean temperature and the degree of disease in a peat soil field

Disease factors

Climatic factors

Degree of diseased panicle

Rate of diseased panicle

Begining to full of heading stage —0.473* —0.498**
5 days defore heading stage —0.644%HF —0.720%**
10 days before heading stage —0.446* —0.471%
15 days before heading stage —0.427* —0.347
20 days before heading stage —0.569%* —0.666%**
k- Significant at 0.1 % level. ** at 1% level. * at 5% level.
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Table 6. Correlation between climatic factors during 5 days before heading stage and the

degree of disease

Climatic factor

Disease factor

Maximum temp Minimum temp Mean temp Sunshine hours

Degree of diseased panicle

Total —0.566%F
Heavy manured alluvial field —~0.676%+*
Alluvial field —0.465*

Peat soil field —0.619%*

Rate of diseased panicle

Total —0.530%k*
Heavy manured alluvial field —0.494%*
Alluvial field —0.487%*
Peat soil field —0.713%F*

*k%  Significant at 0.1 % level ® at 1% level

—0.528%+¥ —0.568%%* —0.290%*
—0.700%* —0.708%kx —0.431%
—0.285 —0.472* —0.451%
—0.610%+F —0.644%%* —0.184
—0.540%*+* —0.562%%% —0.301%*
~0.570%* —0.579%F —0.259
—0.502%* —0.537% —0.399%
—0.718%k* —0.308

—Q. 7207k

* at 5% level

Table 7. Partial correlation between mean temperature, sunshine hours and the degree of

disease

Disease factor -

Degree of diseased panicle
Total
Heavy manured alluvial field
Alluvial field
Peat soil field

Rate of diseased panicle
Total
Heavy manured alluvial field
Alluvial field
Peat soil field

—(.5] 2%k —0.045
— 0. 6470k —0.222
—0.342 —0.308
—0.636%FF —0.124
—0.501%kF —0.062
—0.537%* —0.031
—0.439*% -0.215
—(. 6847 —0.010

*kk  Significant at 0.1 % level
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Effect of Climatic Factors on the Bacterial Sheath Brown
Rot of Rice

Kuniyuki Mivajima* and Tadahiko AxkiTa**

Summary

The bacterial sheath brown rot of rice occasionally causes severe damage to rice yield and
quality, and it is recognized as one of the most important diseases in Hokkaido. Recently,
this disease was prevalent in 1964, 1965, and 1966.

In this paper, the relations between disease development and climatic factors, and the
effect of temperature on disease development and the multiplication of the pathogenic
bacteria on rice plants were studied.

The results were summarized as follows;

1) The optimum growth temperature of the pathogenic bacteria was 26°C—28°C in the
broth. The bacteria also multiplied at 14°C and their number reached at 107 cells per ml in
48 hrs. 1In the intact flag leaf sheath and panicle, the number of pathogenic bacteria was
increased first and then decreased to 10°—10* cells per gram fresh weight after 5 days under
high teperature (23°C—29°C). On the other hand, under low temperature (11°C—17°C) bac-
terial numbers were gradually increased and reached at about 10°—10° cells per gram fresh
weight.

2) By inoculation before the low temperature (14°C) treatment, the disease development
was increased, the heading stage was delayed, and sterile grains were found in a severly
condition than by that after the treatment.

3) Under the low temperature (14°C—20°C), the appearance of the water-soaked typical
lesion and the heading stage were delayed. Periods of typical lesion were longer than under
the high temperature(20°C—26°C) and the disease development was increased. The appea-
rance of typical lesion and the heading were promoted under high temperture, but the lesion
was light in intensity.

4) When the relative humidity was 100 %, the minimum infection times were 3 hr and
the longer period of the treatment caused more severe damage.

5) High negative correlations were found between air temperature during 5 days before
the heading stage and disease development, but the effect of sunshine duration that based

on partial correlation was estimated as low or negligible.
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Hokkaido Prefectural kamikawa Agricultural Expriment Station. Asahikawa, Hokkaido,
078—02 Japan.
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