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Influence of Weather Condition at Heading Period on the Development of Rice
Bacterial Grain Rot Caused by Burkholderia glumae
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The relationships between the weather conditions and the occurrence of rice bacterial grain rot caused by
Burkholderia glumae during the rice heading period, were examined by analying the data accumulated from
1992 through 2000 and by conducting greenhouse and field experiment to develop a model for forecasting the
disease. The disease severely occurred in 1994, 1995, 1998, and 2000, when it was high in temperature and rain-
fall during the heading period of middle-late rice varieties. While it occurred weakly in 1993 was high in rainfall
and low temperature and it was reversely in 1997. When treated under wetting condition (above the 24-hour)
after inoculation at heading period, the infection rate increased as the inculum concentration increased, it was
86.1% at 10° cfw/ml. When under drying condition, the disease of 12.5% occurred only at 10° cfu/ml. On the
other hand, 1,000 grain weight and the percentage of ripened grains remarkably decreased as the infection rate

increased.
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Table 1. Changes of diseased areas of rice bacterial grain rot and percentage of planting area rice varieties from 1992 to 2000 in Korea

Diseased areas

Areas cultivated with varieties (%)

Year

(ha) Early® ripened Middle" ripened Middle late® ripened
92 1,634 1.0 12.5 86.5
93 349 1.0 10.0 89.0
94 8,547 2.0 11.0 . 87.0
95 5,603 2.0 21.0 « 770
96 1,320 1.0 22.0 77.0
97 463 1.0 320 670
98 5,435 1.3 40.5 58.2
99 3,340 05 10.7 88.8
2000 16,609 1.0 134 85.6

*Early ripened varieties include Sobibyeo, Unbongbyeo, Geuroobyeo, Samchonbyeo, Keumobyeo, Odaebyeo.
"Middle ripened varieties include Hwaseongbyeo, Hwayoungbyeo, Ganchekbyeo, Hwabongbyeo, Shinseonchalbyeo.
‘Middle late ripened varieties include Dongjinbyeo, Tamjinbyeo, Kyehwabyeo, Mankeumbyeo, Ilmibyeo, Donganbyeo, Daesanbyeo.
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Fig. 1. Minimum temperatures and precipitations during the rice
heading periods in 1994 and 1998, when rice bacterial grain rot
occurred severely, and 1993 and 1997, when it occurred weakly.
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Table 2. Effect of inoculum concentrations of Burkholderia glumae and wetting times on the disease occurrence and the rice yield compo-

nents*

Wetting times Inoculation Diseased index” No. of Investigated No. of spikelets/ 1000 grains weight Ripened grains

(hr) concentration (%) panicles panicle (& (%)

0 0 26 60.8 24.7 89.8

10? 0 22 56.8 232 89.7

0 10* 0 22 78.8 26.5 93.3

10° 0 16 77.6 242 87.5

108 12.5 19 68.7 223 86.3

0 0 20 70.1 24.7 89.8

10 36.1 19 78.2 13.1 28.5

24 10 38.8 22 69.3 114 22.5

10° 69.4 17 63.2 8.6 8.7

108 86.1 19 52.8 92 11.3

0 0 28 61.6 24.2 87.5

10 24.1 18 61.8 19.4 61.0

43 10t 36.8 24 70.4 134 199

105 67.2 19 77.1 11.1 16.4

108 91.1 26 56.0 8.7 44

*Daesan cv was inoculated on August 24 and investigated on September 11.

4A+3B+2C+D
Investigated - panicles X 4

*Diseased index(%) = x 100

A: No. of panicles more than 61% diseased grains per a panicle, B : No, of panicles of 31~60% diseased grains per a panicle, C : No. of panicles
of 11~30% diseased grains per a panicle, D : No. of panicles less than 10% diseased grains per a panicle, E : non diseased grains.

Table 3. Rice bacterial grain rot occurrence by inoculum coneen-
trations of Burkholderia glumae at different heading times in the
field

Heading periods Inoculum concentrations (cfu/m/)
(Inoculation date) 0 10° 108
8.19° 0° 532 929
8.23 0 8.2 492

“It planted at May 30. "It planted at June 13. ‘Diseased index was
investigated 2 weeks after inoculation.
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Table 4. Minimum temperature and precipitation for 7 days after inoculation of Burkholderia glumae in the field

Inoculation Days after inoculation
Total
date 0 1 2 3 4 5 6
Min. temp. 8.19 232 220 20.8 19.3 17.6 226 214 146.9
°C) 8.23 17.6 226 214 21.1 237 227 20.6 149.7
Precipitation 8. 19 2.7 322 0.4 0 0.1 64.1 95.9 1954
(mm) 8.23 0.1 64.1 959 34.1 19.4 0 0 2136
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