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Development of resistance to kasugamycin in
rice blast fungus, Pyriculavia oryzae, in the field
has already been reported by Miura et al.?’ While
the mechanism of resistance to kasugamycin has
not been elucidated in the resistant strains
emerged in the field, the mechanism of a labora-
tory-derived resistant mutant was already re-
ported by Misato and Ko.? They suggested a
loss of affinity of the antibiotic to the fungal
ribosomes, which are the site of action of the
antibiotic, as the resistance mechanism.

Blasticidin S is another antibiotic effective to
rice blast. The antibiotic inhibits protein bio-
synthesis in the fungus.® Cross-resistance be-
tween kasugamycin and blasticidin S in P. oryzae
has been investigated and both presence®® and
absence»® of the cross-resistance have been ob-
served. Since the genetic analysis of fungicide
resistance is very difficult in P. oryzae isolated
from rice plants, Taga and his co-workers?”
conducted genetic analysis of the resistance in
Pyricularia sp. isolated from finger millet which
could be crossed, and its genes were analyzed for
the resistance much more easily than those of P.
oryzae. As a result of analyses of various resistant
mutants obtained in the laboratory, they identi-
fied three loci for the resistance to kasugamycin,
among which one locus was responsible for cross-
resistance to blasticidin S. On the contrary, the
resistance to the antibiotics in P. oryzae occurring
in the field has never been studied from genetic
and biochemical standpoints.

In the present investigation, a survey of the
cross-resistance of P. oryzae between kasugamycin
and other inhibitors of protein biosynthesis was
conducted to get information on similarities in
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resistance mechanism among the test strains.

Test strains were six field-isolates sensitive to
kasugamycin, five field-isolates resistant to
kasugamycin, and two resistant mutants selected
under laboratory condition from a large number
of conidia. The two resistant mutants were
derived from two of the above six sensitive field-
isolates.

Inhibitors tested in comparison with kasuga-
mycin were two fungicides, cycloheximide and
blasticidin S, five bactericides, chloramphenicol,
erythromycin, puromycin, streptomycin and
tetracycline, and nine herbicides stated later.
The mechanism of action of the test fungicides
and bactericides is said to be inhibition of fungal
or bacterial protein biosynthesis. The primary
mechanism of herbicidal action of the test herbi-
cides is, however, not necessarily inhibition of
protein biosynthesis, but they are reported to
inhibit the incorporation of animo acid(s) into
protein fraction in higher plants and other
organisms.® :

Discs of 4 mm diameter were cut by a cork
borer from mycelial mats of test strains grown
on plates of potato sucrose agar (PSA) medium,
put on plates of PSA containing test chemicals
and cultured for 7 days at 27°C. Inhibition of
radial growth of the mycelial mats by the test
chemicals was calculated in comparison with the
radial growth on untreated PSA plates. The
sensitivity to the test chemicals was represented
by the values thus obtained.

Examples of the test results are shown in cor-
relograms indicating the correlation between
sensitivity to test chemicals and sensitivity to
kasugamycin (Fig. 1). All the five bactericides
tested showed no or little fungicidal activity to
all the test strains at 100 gg/ml, indicating no
correlation in cross-resistance between kasuga-
mycin and the bactericides. In contrast, most of
herbicides tested are more or less fungicidal.
Among them, barban, propanil and chlorpropham
clearly showed fungicidal activity at 32 ug/ml,
but there was no significant difference in sensi-
tivity to the herbicides among all the field-
isolates and mutants. The {four herbicides,
alachlor, benthiocarb, butachlor and molinate,
showed fungicidal activity at 100 gg/ml. Asulam
and EPTC were almost non-fungicidal. No signifi-
cant difference in sensitivity was observed among
the strains tested either.
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Sensitivity to kasugamycin
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Fig. 1

Sensitivity to kasugamycin
(100 ug/m1)

Correlation of sensitivity to kasugamycin with sensitivity to blasticidin S

(a) and cycloheximide (b) among various strains of Pyricularia oryzae.

Sensitivity is expressed by percent inhibition of radial growth of mycelial mat

on agar plates by the fungicides.

Test fungi are kasugamycin-sensitive field-

isolates (O, A, O), resistant field-isolates (@), resistant mutants (A, W) derived
from two of the above field-isolates (A, [0) under laboratory condition.

Both antibiotics, cycloheximide and blasticidin
S, were fungicidal. The sensitivity of the field-
isolates and mutants to blasticidin S varied (Fig.
1 a), while their sensitivity to cycloheximide was
almost same (Fig. 1b). Most of field-isolates
seemed to show cross-resistance between kasuga-
mycin and blasticidin S. But at least one field-
isolate and one laboratory-derived mutant resist-
ant to kasugamycin were not necessarily cross-
resistant to blasticidin S. The result suggests
the existence of more than one kind of kasuga-
mycin-resistant strains; one is cross-resistant to
blasticidin S and the other is not. This result
may reflect the existence of two or more genes
for kasugamycin resistance.

No cross-resistance between kasugamycin and
each of fifteen chemicals other than blasticidin
S was observed in the present investigation.

Authors are indebted to manufacturers for the
gift of pesticides tested in the present study.
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