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Studies on the Chemical Resistance of Phytopathogenic Bacteria

. Selective Effect of Chemical Resistance on the Rice Bacterial Leaf Blight

Pathogen, Xenthomonas oryzae (Uyeda et Ishiyama) Dowson, to Agrepto.

W. C. Cho* and J. W. Shim**

Abstract

The experiments were carried out to investigate the selection effects on the drug resistance to
Agrepto in Xanthomonas oryzae, the causal bacteria of rice bacterial leaf blight. The results obtained
were as follows.

1. The Agrepto was stable at the heat treatment of 105°C. for 20 minutes, when the drug was

added in the media.

The local isolates of the bacteria, 75~6 and 75-9, showed the different resistante reaction, when

w

they were selected by the Agrepto contained media which concentrations of 10ug/ml and 100ug/ml.

w

. The individuals showing high degree of resistance, which can grow on the media contained
10, 000pg/ml of Agrepto, could selected by the concentrations as low as 10xg/ml and 100ug/ml,
in one generation.

4. The highly resistant isolates which selected by 3-stepwise selections such as 100uxg/mi, 3, 00
Opg/ml and 10, 000/ml plots, showed nearly normal growth at the media contained 100ug/ml of
Agrepto.

5. When the isolate 75-9 was selected at the 100ug/m/ of concentration, showed various degrees

of resistance, indicating that the isolate may be composed of resistance groups that lower than
500ug/mi, between 500-1, 000ug/ml and 1, 000-3, 000ug/ml, to the Agrepto.
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Table 1. The antibiotic activity which was measured by width of inhibitory zones, with the paper discs
(5m/m in diameter) soaked in 1, 000ug/mi of Agrepto, both with potato semi-synthetic broth

and distilled water after heat treatments.

Heat treatment for 20 min.

Inhibitory zone (diameter in mm)

Agrepto with potato synthetic broth

Agrepto with distilled water

45°C 28. 0%
105°C 28.0
121°C 20.5

a 29.0 a
a 28.5 a
b 29.5 a

* The average of 6 replicates in each plot a and b refer to significant difference at p==0,01,
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Fig.1. The relationship between optical density and
the number of bacterial cell.
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Table 2. Turbidimetric growth response of isolates, which were selected from various concentrations of Agretpo
containing media, in the successive transfer.

Concentratlon of Agrepto (ug/mi)

Eourcg of Conc. of Agrepto
acteri i e
e isolates selected/a. 0 100 500 1,000 3,000 10,000
75—6 0 16.3/b 0.01 0 0 0 0
1 15.2 0.03 0.01 0 0 0
10 16. 4 0.15 0.13 0.13 0. 17 0.16
100 15. 9 0.17 0.16 0.18 0.19 0.15
75—9 0 16.0 0. 01 0 0 0 0
1 16. 4 0.03 0. 01 0 0 0
10 15.2 1. 26 1. 06 0.53 0.34 0. 32
100 15. 8 5.28 1. 26 0. 40 0.35 0. 55
/a. Concentrations of plates from which each isolates were selected in the previous generation

/b. Mean of optical density in 5 replicates which were measured at 660mg.

FoolA Ral HAKES BWkE-L 756011 759
7¢ BN RRBE 10ug/ml R 100pg/mlo] A —[ale]
ke KA A 10,000ug/mi 74 8] & B pEHE
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100, 500, 1,000, 3,000 2 10, 000zg/ml o) A1 2] 75—6
9 A%3= 0D 24 0.15, 0.13, 0.13, 0.17 ¥ 0.16
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Table 3. Tubidimetric growth response of selected isolates which develop the colonies at different concentr-

ations of Agrepto in previous generation during four successive stepwise transfer.

Concentration of Agrepto (pg/ml)

Source of Conc. of Agrepto
bacteria isolates selected /a.
0 100 500 1. 000 3, 000 10, 000
75—6 0 16. 3/b 0. 01 0 0 0 0
100 15.9 0.17 0. 16 0.18 0. 19 0.15
3,000 16.2 14. 38 2.36 1.31 1.35 0. 69
10. 000 18.0 13.55 5.40 3. 00 1.90 1. 45
75—9 0 16.0 0. 01 0 0 0 0
100 15. 8 5. 28 1. 26 0. 40 0. 35 0. 55
3, 000 15.5 17.0 2.38 0.99 1.05 1. 02
10, 000 16. 2 17.9 5.70 3.12 3.29 1. 44

/a. Concentrations (ug/ml) of Agrepto in the plate which isolates were grown for four successive transfer.

/b. Mean of optical density of 5 replicates.

H 3o A mw 100pg/ml oA BHR  SHEE Bk
1BEfkel Hste 75—6 Bk RAGEM 1004g/ml
fEoll A 17#% 2 75—9 RS A% 52808 ER#H
wimE mex o] EHEHY FAAA 3, 000ug/ml
FEol = d:jio] WEER W& SBEeld & #l & 1004g/ml
o) A R R 75694 1438f% B 75—9 B kel
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W el A ehA] 10, 000ng/ml EEEES] A AfrEl B
4 EPEY S W s 100pg/ml FEG) A 3, 000pg/ml A
ubel] o] A Rit OD 7F 14,385 17. 0o Hi3bod 13.55 2
17.92 WobZ @ns Jehlzl gow = Pipre) &
RS AT AERY WnE g,

W% ROl A IR WV Mol W fREE
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Table 4. Frequency of colonies developed when original source{75-9) and selected isolates were printed to
the Fe-EDTA synthetic media containing various corcentrations of Agrepto, by means of replica

planting method.

Concentration of Agrepto on the replica media(ug/mil)

Source of bacteria Colonies printed

500 1,000 3, 000 10, 000
Parental isolates 183 0 0 0 0
Selected isolstes/a 108 90 51 30 0

/a : Isoalates selected from colonies grown at the concentration of 100ug/m! plot.
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