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Introduction
Bacterial leaf blight caused by Xanthomonas
campestris pv. oryzae brings about heavy

damage to rice in rice-growing countries of Asia.
There is considerably high reliance on the use
of resistant cultivars for controlling the disease
due to the scarcity of effective bactericidal agents.

Since the pathogenic specialization in the causal
bacterium of rice bacterial leaf blight was first
reported in Japan by Kuhara et al.”, a number of
reports have been published on the variability of
pathogenicity in the bacterium and of the resistance
in rice cultivars.

Recent researches on bacterial leaf blight were
carried out mostly in Japan and at IRRI (The
International Rice Research Institute). Since the
differential cultivars and bacterial groups used
in both locations were different, the two groups of
scientists had a difficult time in distinguishing
the resistance gene.

Thus, it is desirable at this stage to compare and
analyze the results of the studies conducted in Japan
and at IRRI, so as to devise effective methods of
control. In order to control the disease, it is impor-
tant to set up a common base to define the relation-
ship between the virulence of the groups of the
bacterial leaf blight pathogens and the resistance of
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rice cultivars to these races.

International differentials that would be deve-
loped by breeding near-isogenic lines with a different
resistance gene would be used to carry out studies
on the races of bacterial leaf blight. In order to
achieve this objective, it is necessary to identify
the genes first and search for resistant ones. Thus,
MAFF (Ministry of Agriculture, Forestry and
Fisheries, Japan), and IRRI decided to collaborate in
the following subjects:

1. Breeding of international differentials,

2. Gene analysis using races and differentials of
Japan and IRRI,

3. Specific reactions between rice cultivars and
races of bacterial leaf blight pathogen in var-
ious Asian countries,

4, Testing cultivars for horizontal resistance.

This paper deals with the experiments on the
selection of the recurrent parent to develop near-
isogenic lines, which were carried out before the
collaborative project between MAFF and IRRI
started.

Materials and methods

Five rice cultivars, IR24, Milyang 23, Taichung
Native 1 (TN1), IR9101-46 and Toyonishiki were
selected as the possible recurrent parents to develop
near-isogenic lines. Original seeds of IR24, Milyang
23 and Toyonishiki came from National Agriculture
Research Center, Japan and IR9101-46 and TNI
from Plant Breeding Department, IRRIL.



66

Seven standard isolates (X. campestris pv. orvzae)
which came from Japanese races, and 14 ones from
Philippine isolates®®® were used in this experiment.
The origin of each Japanese standard isolate is
shown as follows:

T7174 for race IA, National Institute of Agricul-

tural Sciences (NIAS)

T7147 for race II, NIAS

T7133 for race IIIA, NIAS

H75373 for race IV, Hokuriku National Agricul-

tural Experiment Station (HOKURIKU)

H75304 for race V, HOKURIKU

T7156 for race IB, NIAS

Q6803 for race IIIB, NIAS

On the other hand, four Philippine isolates, PXO
61, PX0 86, PX0 79, and PXO 71, used in this experi-
ment have been identified at IRRI as races 1,2, 3and
4, respectively®®. The other ten isolates of the Phi-
lippines were used by Horino et al.? at IRRI and were
reported to show different pathogenecity from each
other. These Philippine isolates were sent to TARC
by Dr. O. Horino from IRRL

Five proposed rice cultivars were transplanted at
the isolation greenhouse at TARC, and then inocu-
lated with the 21 isolates.

The methods of the inoculation test were as
follows:

1. Inoculation technique: Clipping inoculation

method developed by Kauffman et al.?,
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2. Concentration of inoculum: 10™-10° cells/m!,

3. Inoculation time: Heading stage of the earliest
cultivar,

4, Disease assessment: Measuring the lesion
length in each cultivar when the lesion of the
most susceptible cultivar reaches the length
of 10-15 c¢m,

5. Number of leaves used for estimation: More
than 6 leaves in three plants for each isolate.

Results and discussions

1) The reaction of five rice cultivars proposed

as recurrent parents to Japanese races

As shown in Table 1, IR24 and Milyang 23 appar-
ently showed a susceptibility to all Japanese races.
The reaction of Toyonishiki, when the five cultivars
were measured at the same time, varied from moder-
ately resistant to moderately susceptible. But, its
lesion length expanded continuously even after it
was measured. Therefore, Toyonishikicould also be
evaluated as susceptible to all Japanese races.

On the other hand, IR9101-46 showed a high res-
istance to races IA, IB, I and V while it showed
susceptibility to races IIIA, IIIB and IV, TN1 wasalso
resistant to races 1A, IB and II, though TN1 was
susceptible to races IIIA, IIIB and IV, and was moder-
ately resistant or moderately susceptible to race V.

Six Japanese standard isolates, T7174(IA),

Table 1. Reaction of proposed five cultivars of rice to Japanese seven races
Race
Cultivar IA B i A 1B v v
T7174 T7156 T7147 T7133 Q6803 H75373 H75304
R24 93—18.7 6.0—132 89—124 122—148 14.0—187 137—-172 3.7—6.0
S S S S S S L
. 7.6—12.0 16.1—186 10.8—16.5 159—209 12.1—125 132—184 3.8—11.1
IR9101—46 0.?;0.9 O.SEI.O 2.0E3.5 16.7g22.8 13.2§2{].4 16.9§19.1 0.4;(}.5
TN 1.0—1.7 0.3—2.2 0.5—29 14.6—205 17.0—250 143—-212 0.8-35
i R R R S s S F
T ishiki 9.0—9.9 6.9—8.2 5.6—6.1 6.2—9.4 39-72 54—103 3.3—4.7
QYQIISILKL MS MS MS MS MS MS MS

Upper row: Minimum-maximum lesion length (cm).
Lower row: R-resistant, S-susceptible, MS-moderately susceptible.

*Coulld not be decided.



T7156(IB), T7147(11), T7133(II[A), QE803(IIIB) and
H75373(1V), showed enough virulence in this ex-
periment. But, one Japanese isolate H75304(V) was
weak in virulence; thus, it may be unsuitable as a
standard for the race V.

2) The reaction of the five proposed rice cullti-
vars as recurrent parents to the Philippine
races

Mew and Vera Cruz®, and Mew et al.” divided

Philippine isolates into four races, but recently
Horino et al.” classified Philippine isolates into 8
groups, from A to H. However, in their article®,
no isolate was mentioned for the group G. Fur-
thermore, three isolates mentioned could not be
classified into any of the described groups. There-
fore, these 10 isolates (7 isolates which belonged to
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each of the groups A to F, and H, and 3 unclassified
isolates) were used for the inoculation to the four
cultivars except TNI.

One classified isolate, IRN161, used in this experi-
ment showed substantial weakness in virulence.
Table 2 shows the result of inoculation test using
four Philippine races while Table 3 shows the
result of inoculation test using the remaining 9
isolates,

[R24, Milyang 23 and IR9101-46 were apparently
susceptible to all the Philippine races and isolates in
this experiment while Toyonishiki showed slightly
lower lesion length than the other cultivars.

For developing near-isogenic lines, it is necessary
to select a recurrent parent susceptible to all bacte-
rial groups of rice bacterial leaf blight. Since it is
impossible for us to use all existing groups, we had to

Table 2. Reaction of the four proposed rice cultivars to the four Philippine races

Race
Cultivar 1 2 3 4
PXO 61 PXO 86 PXO 79 PX0O 71
10.8—15.2 14.3—17.8 10.6—14.5 8.5—14.7
IR24 S S S S
Milyang 23 12.5§15.3 10.1§17.7 13.1§19.2 9.9g15.4
IRO101-46 16.7E23.7 2].0;38‘9 20.5;21.0 13.0§21.3
T s 4.3—49 3.7—4.7 4.4—6.7 4.9—6.8
oyonishiki MS MS MS

Legend: See Table 1.

Table 3. Reaction of the four proposed rice cultivars to Philippine isolates used

by Horino et al. (1980)

Race Unclassified isolate
Cultivar A B C D E F H

IRN210 IRN246 IRN249 IRN243 IRN237 IRN280 [RN212 |RN293  IRN223

e 13.0—183 12.3—16.4 143—150 86—9.5 85—17.0 13.7—193 17.9—21.5 18.1—24.3 16.3—19.0
s S s s s S S s s

. 17.1—198 152—15.4 14.3—19.3 23.1—293 117—183 115  18.0—23.9 192228 94—13.7
Milyang 23 S S S S s S S S S

Rololge  220—295 228—2438 26.7—28.7 108—162 109—22.4 185—238 21.1—22.7 23.1—28.4 188—237
s S s S s s s S S

rovonishixi 09—75 62—87 43—74 6272 47—83 83—93 57—1L1 60—78 62—90
oyomshpdl s MS MS MS MS MS MS MS MS

Legend: See Table 1.
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select the cultivar by using inoculation tests with
Japanese and Philippine races, as well as by making
use of published information.

In past inoculation tests conducted by several
researchers, IR24 and Milyang 23 were susceptible
to all Japanese races”® and to the inoculated
Indonesian races”, Milyang 23 was also reported
to be susceptible to all Korean isolates tested"”., We
selected IR24 and Milyang 23 as possible recurrent
parents because of the above information on inocula-
tion tests as well as their improved plant type.

On the other hand, TN1 and IR9101-46 were
selected as alternative parents and were sent to
TARC for testing with Japanese races. TNI was
recognized to be susceptible to all isolates distrib-
uted in Southeast and South Asian countries, Inthe
IRRI Germplasm Evaluation and Utilization
Program, it was discovered that IR9101-46 was sus-
ceptible to all Philippine races but resistant to other
diseases and insects.

Toyonishiki, a cultivar with low photosensitivity
in Japan, was selected as a possible recurrent parent
to develop differentials for areas where japonica rice
presently cultivated.

In our experiments mentioned above, TN1 and
[R9101-46 showed resistance to some Japanese
races. Therefore, these two cultivars can not be
used as recurrent parents to develop near-isogenic
lines for international differentials. IR24 and
Milyang 23 showed susceptibility to all Japanese and
Philippines races used. Thus, based on our experi-
mental results and published information, we
selected initially IR24 and Milyang 23 as recurrent
parents to develop near-isogenic lines for interna-
tional differentials. We also concluded that Toyo-
nishiki was suitable as a recurrent parent for
near-isogenic lines although this cultivar seemed to
have quantitative resistance.

Summary

To develop near-isogenic lines having each resist-
ance gene to bacterial leaf blight (X. campestris. pv.
oryzae), we carried out an inoculation test to select
recurrent parents.

In the inoculation test using seven Japanese
races and 13 Philippine ones, three cultivars,
IR24, Milyang 23 and Toyonishiki, showed suscepti-
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bility to all races. However, two other cultivars,
TNI1 and IR9101-46, were resistant to some Japanese
races.

Based on this result and past published data given
by several researchers, we selected IR24, Milyang 23
and Toyonishiki as recurrent parents to develop
near-isogenic lines,

The purpose of developing near-isogenic lines is to
establish a set of international differentials with
monogenic base of the resistance to bacterial leaf
blight pathogen and to supply reliable materials to
breeding programs for resistant varieties.
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