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Susceptipility of Tongil type Rice Cultivar Milyang

30 previously Resistant to Xanthomonas

campestris pv. oryzae.
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ABSTRACT

This study was conducted to investigate the incidence of bacterial leaf blight (BLB) in Milyang

30 which was previously considered to be resistant to Xanthomonas campestris pv. oryzae.

Seeds of Milyang 30 were collected from Suweon, Milyang and Haenam. When rice plants

from different source were inoculated at the maximum tillering stage and flag leaf stage, reac-

tions of Milyang 30 were consistant. The susceptibility of Milyang 30 was found to be due to

infection with some isolates in the pathotype II of X. campestris pv. oryzae.

INTRODUCTION

Bacterial leaf blight of rice caused by Xanthomonas
campestris pv. oryzae is one of the most impor-
tant rice diseases in Korea. Since chemical control
of bacterial leaf blight of rice is neither effective
nor economically feasible, development of resistant
rice cultivars has been emphasized in Korean rice
breeding program.

Various pathotypes of X. campestris pv. oryzae
were reported in Korea as well as in Japan 711,

Studies on the distribution of bacterial pathotypes

and the resistance of leading cultivars and elite lines
to each pathotype have been conducted since 1976
D, There were differences among rice cultivars in
resistance to each of pathotypes.

The rice cultivar Milyang 30 was resistant to the
isolates of pathotypes I and II has been widely cul-
tivated in the middle and the southern regions ende-
mic with the bacterial disease since its release in
1977. Then, Milyang 30 was severely diseased with
bacterial leaf blight in some regions in 1979. And
most of isolates from the diseased plants of Milyang
30 belonged to pathotyps I and II when tested on

rice differentials. The result suggested that there
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would be a wide range of variation in virulence of
the isolates even in a pathotype. In 1958, Kuhara et
al.® first reported that rice cultivar ‘Asakaze’
resistant to some pathotypes of X. campestris pv.
oryzae became susceptible to a new virulent patho-
type.

The present study was conducted to investigate
on the susceptibility of Milyang 30 to bacterial leaf
blight (BLB).

The authors appreciate Dr. Rae Kyung Park, dire-
ctor of Yeongnam Crop Experiment Station for his

valuable suggestion during this study.

MATERIALS AND METHODS

Seeds of Milyang 30 collected from farmers fields
in Suweon, Milyang and Haenam and the breeder’s
lines were used for this study. The rice plants
were transplanted individually to experimental plot
after they were grown in nursery bed for 40 days.
Application of fertilizers and other cultivation pra-
ctices followed the ordinary standards.'®

The 26 isolates of X. campestris pV. oryzae in
pathotype I,1I or III were used for the experiment.
Each isolate was cultured on potato semisynthetic
broth(potato, peeled and diced 300g, Ca(NQ;);-4H,0
0.5¢, Na,HPO,-12H,0 2g, peptone 5g, dextrose 20g,
distilled water to make up the volume to 1000mi)
in shake for two or three days at 28°C, and was
diluted with distilled water to a concentration of
108cells/m!, and used for the inoculation. Inoculation
was made at the maximum tillering stage and flag leaf
stage of Milyang 30. The upper-most and the flag
leaves were inoculated with the bacterial suspension
at the tops of the leaves by the clipping method. About
ten leaves of an individual plant were inoculated.

Symptom development in plants were recorded 15
days after inoculation based on the extension of the
lesion spread downward from the point of inocula-
tion by the symptom index of 0 to 9(0 : No incidence,
1 : Trace around inoculation point, 3 : Less than 2em
lesion length, 5: Above 5095 in percentage of lesion
length, 7 : Above 70% in percentage of lesion length,
9 : Above 907 in percentage of lesion length). The
percentage of lesion length was calculated over the

whole leaf length.

RESULTS

Isolates from the diseased leaves of Milyang 30
were tested for their virulence to rice differentials
from 1979 to 1981. Isolates from Milyang 30 were
classified into four pathotypes I, II, III and IV on
the basis of their virulence to the rice differentials.
Milyang 30 became susceptible to isolates in patho-
types I and II, (Table 1) but the remarkable diffe-
rences in virulence were observed among the isolates.

The symptom severity of Milyang 30 infected with
each of 15 isolates at the maximum tillering stage
was shown in Table 2. Most of the inoculated plants
were resistant to pathotype I, but only two plants
‘CN 7937° in the

Milyang 30 was resistant to two-

were susceptible to the isolates
same pathotype.
isolates, JN 7944 and KB 7947, in pathotype II, but
reactions to other three isolates was either resistant
or susceptible. The symptom severity of Milyang 30-
to two isolates, JN 7998 and JN 79118,

type III was variable showing different degrees from

in patho-

0 to 9. However, Milyang 30 infected with each of
other four soilates in pathotype IIl produced severe
symptom as usual(Table 2).

To investigate the symptom severity at the heading
time of Milyang 30 to bacterial leaf blight, the 17
isolates belonging to bacterial pathotype I, 1I and III
were inoculated at the flag leaf stage. As shown in
Table 3, the experimental results were similar to
those obtained at the maximum tillering stage. The
symptom severities of Milyang 30 to five isolates in
pathotype I showed resistant reaction, but only two
plants out of 1269 plants inoculated with isolate ‘KB
7933’ became susceptible.

Milyang 30 was resistant to two isolates, JN 7944

Table 1. Number of isolates isolated from Milyang
30 from 1979 to 1981 classified into each

pathotype.
Number of isolates in each pathotype
Year
I I it v v
1979 1 8 6 0 0
1980 8 11 5 0 0
1981 5 5 4 1 0




Table 2. Symptom severity of rice cultivar Milyang 30 inoculated with each of 15 isolates of X. campestris

Pathotype

pv. oryzae at the maximum tillering stage.

Isolate

No. of plants

No.of plants in each symptom severity index

tested 0 1 3 5 7 9
G 7911 360 360 0 0 0 0 0
I KB 7933 360 360 0 0 0 0 0
CN 7937 360 358 0 0 1 1 0
JB 7989 360 360 0 0 0 0 0
JB 7779 345 0 0 29 90 144 82
KB 7813 339 0 124 171 44 2 0
il IN 7853 331 128 69 49 47 38 1
IN 7944 345 345 0 0 0
KB 7947 348 348 0 0 0 0 0
IN 7998 346 142 61 15 35 84 9
IN 79103 357 0 0 0 2 64 291
I IN 79118 352 162 36 25 41 65 23
JN 79127 352 0 0 11 63 278
IN 79129 353 0 1 2 28 322
IN 79132 356 0 0 8 50

298

Table 3. Symptom severity of farmer's seed of Milyang 30 inoculated with each of 17 isolates of X.

Pathotype

campestris pv. oryzae at the flag leaf stage.

Isolate tested

0 1 3 5 7 9
CB 7801 1347 1347 0 0 0 0 0
G 7911 1349 1349 0 0 0 0 0
KB 7933 1269 1267 0 0 0 0 2
CN 7937 1343 1343 0 0 0 0 ]
JB 7989 1013 1013 0 0 0 0 0
B 7779 1199 34 304 522 252 87 0
CN 7808 1709 1705 0 1 1 1 1
KB 7813 1383 5 211 495 397 251 24
IN 7853 1309 362 560 303 80 1
IN 7944 1336 1336 0 0 0 0
KB 7947 1295 1294 0" 0 0 1
IN 7998 1581 279 476 82 41 328 375
JN 79103 1133 0 2 2 10 120 999
JN 79118 1365 217 533 45 77 277 216
JN 79127 1109 2 0 0 5 109 993
IN 79129 1018 4 328 492 192 2 ¢
IN 79132 0 342 476 287 20 ¢

No. of plants

No. of plants in each symptom severity index




Table 4. Symptom severity of breeder’s seed of the Milyang 30 inoculated with each of 19 isolates of X.

campestris pv. oryzae at the flag stage.

No. of plants

No. of plants in each symptom severity index

Pathotype Isolate tested
0 1 3 5 7 9
I KB 7933 137 125 4 3 5
JB 7989 138 131 0 0 0
CN 7808 144 135 3 3 3 0 0
KB 7813 125 5 15 52 40 13 0
JB 7838 136 125 4 3 3 1 0
JN 7853 119 17 46 51 4 1 0
KB 7866 143 136 0 0 0 7 0
KB 7867 137 11 24 18 21 63 0
1 KB 7880 146 136 0 0 0 10 0
CN 7888 148 138 0 0 0 10 0
JB 7899 138 134 0 0 0 0 4
JB 78106 145 140 1 4 0 0 0
IN 7944 146 146 0 0 0 0 0
KB 7947 154 147 3 4 0 0 0
IJN 79126 130 0 21 82 26 1 0
IN 7998 130 3 17 10 2 73 25
i IJN 79118 143 10 9 14 29 80 1
IN 79124 126 0 0 0 2 45 79
IN 79127 130 0 0 0 15 99 16
and KB 7947 in pathotype Il but reactions to four
other isolates in the same pathotype was variable. DISCUSSION

The symptom severity in Milyang 30 infected with
each isolate in pathotype III was variable(Table 3).

Milyang 30 from the breeder’s seed produced resi-
stant symptoms when inoculated with the isolate ‘JB
7989 in pathotype I. But reactions were either resi-
stant or susceptible when inoculated with the isolate
‘KB 7933’ in the same pathotype. Thus reaction of
breeder’s line to pathotype I was similar to that of
Milyang 30 ,collected from farmer’s field. (Table 3
and 4).

Reactions of Milyang 30 from the breeder’s line
to pathotype II were variable depending upon isolates
used. The breeder’s line of Milyang 30 was suscep-
tible to two isolates, JN 79124 and JN 79127 in pa-
thotype III. But reactions to two other isolates, JN
7998 and JN 79118, was either resistant or suscep-
tible.

The rice cultivar ‘Asakaze’ was unexpectedly dise-
ased with BLB in Fukuoka prefecture of Japan in
1958%, This appears to be the first report that a
previously resistant rice cultivar became susceptible
to newly derived virulent isolates of BLB®., The
bacterial leaf blight isolates were classified into 5
pathotypes by Kozaka®?, Yamamoto et al'® and
Horino et al.®.

The Tongil type rice cultivar Milyang 30 with
multiple resistance to diseases and insects developed
in 1977 was released and widely cultivated in sou-
thern part of Korea. However, the resistance of
Milyang 30 to bacterial leaf blight was broken down
in some farmers’ fields in 1979. It was suggested
that resistance of Milyang 30 was mainly due to
incompatible combinations in pathotype I and II%%,

The symptom severity of Milyang 30 to the isola-



tes in pathotype II indicated there were variability
i virulence among isolates in pathotypz IL It appe-
arcd that infection of Milyang 30 by some isolates
ir pathotype II was due to the variation in aggre-
s~iveness of the isolates.

In comparison with virulence of isolates within a
pathotype distributed in Japan and the Philippines,
isolates in pathotype I from Japan did not infect
IR 20, whereas the Philippinese isolates in the same
On the
other hand, most of the pathotype I isolates found

pathotypz caused small lesion on IR 20%.
ir Korea caused susceptible reaction on IR 20®, indi-
cating that the virulence of Korean isolates was
d:fferent from those of Philippinese and Japanese isol-
ates. Yamamoto!® also reported that the highly viru-
lent strains were isolated from the area cultivated
with resistant rice cultivars. Thus, the variable re-
action of Milyang 30 to pathotype II isolates appears
to be due to the variation of isolates in virulence.
Since Korean rice cultivars related to Milyang 30
have been cultivated for a long time, a new com-
patible isolates in pathotype I & II might have been
selected.

It has been reported by previous workers that the
resistance of rice cultivar to X. campestris pv. oryzae
was governed by one or two major genes®!", How-
ever, our results suggested that the resistance of
Indica x Japonica rice cultivar such as Milyang 30
might be governed by more than one and minor

genes.

w7

dikipell ¥igE JUPIIEAMFE S 2
9] e (LN S JEmIsts]

shed il Wi 308K
ekl kb, k. R
o ¥ABE hriisrEENL HVEURE JEANURA B %
wirel N BUHIME ERE M Ak A

7b. 1079~ 8L 4uldell A1 HEASL W 305kl &K

FREAT AL B st Al 1. TR} WHoh 2
7, ~11[Lr1. 0-1 L]—

ooeE i R RTINS BEHIE FrEel e EET
T gl lont IR FRERE M ONEPE SEADe #
s fikakgbgel (Mol et

choolE 305ke] JEARIel A B - BRE kel
ffeoll BMigo] - ¥l rm WFERE Bl MiitE ok

oA =hi FEaEd & ok 5 Slgie

o

(2]

10.

LITERATURE CITED

Choi, Y,C., S.C. Les, B.]. Chung and ¥.S. Cho.
1979. Aerial Distribution of Bacterial Groups of
Xanthomonas oryzae{(Uycda et Ishiyama) Do-
wson in Korea. (In Korea with English summary)
Korean ]. Plant Prot. 18 : 23~27.

. M.S, Yun & Y.S. Cho. 1979. Studies
on the Bacterial Leaf Blight of Ricz(In Korean).
The Annual Research Reports(I.A.S) : 123~129.
., M.S. Han & ]J.K. Sohn.
1980. Studies on the Differential varieties of the
Racterial Leaf Blight(In Korean). The Annual
Research Reports(1.A.S.: of Biology) :
138~140.

Dept.

& Y.S. Cho. 1980.
Studles on the Bacterlal group of Bacterial Leaf
Blight (In Korean). The Annual Research Reports
(LLA.S.) : 124~131.

Horino, 0. and H.R. Hifni 1978,
Some Rice Varieties to Bacterial Leaf Blight and

’ ’ 1’

Resistance of

a new Pathogenic Group of the Causal Bacte-
rium, X. oryzae(In English) Contr. Centr. Res.
1~17.

, T.W. Mew, C.S. Khush and A. Ezuka,

Comparsion of Two Differential Systems

Inst. Agric. Bogor. No. 44 :

1981.
for Distinguishing Pathogenic Groups of Xantho-
monas campestris pv. oryzae(In English). Ann.
Phytopath. Soc. Japan 47(1) : 1~14.

Kozaka, T. 1969. Control of rice diseases with
resistant varieties. (In Japanese) Agr. & Hort.
44 : 208~212.

Kuhara, S., N. Sekiya & Y. 1958. On
the pathogen of bacterial leaf blight of rice

Tagami.

isolated from severely affecied area where resi-
stant variety was widely cultivated(Abst. in
Jap.). Ann. Phytopath. Soc. Japan 23(1) : 9.
Ogawa, T., T. Morinaka, K. Fujii & T. Kimura.
1978. Inheritance of resistance of rice varieties
Kogyoku and Java 14 to bacterial group V of
Xanthomonas oryzae. Ann. Phytopath. Soc. Ja-
pan 44(2) : 137~141.

Park, R.K., S.K. Lee, B.T. Jun, H.P. Moon,
Y.H. Kwack & Y.D. Jin. 1977. Newly Developed
Rice Variety Milyang 30 for Resistance to Bro



11.

wn planthopper(In Korean with English Sum-
mary). The Research Reports, ORD(Crop) 19:
33~40.

Sakaguchi, S. 1967. Linkage studies on the resi-
stance to bacterial leaf blight, Xanthomonas
oryzae(Uyeda et Ishiyama) Dowson, in rice(In
Japanese with English summary). Bull. Nat.

Inst. Agr. Sic. (Japan) Ser. D. 16 : 1~17.

12. Yamamoto, T. 1978, Variation in Pathogenicity

13.

and resistance or rice varietiss to the Xantho-
monas oryzae of Rice(In Japanese) Plant Prot.
32(5) : 183~186.

. H.R. Hifni, M. Machmud, T. Nishi-
zawa & D.M. Tantera. 1977. Variation in Pa-
thogenicity of Xanthomonas oryzae(Uyeda et
Ishiyama) Dowson and resistance of rice varie-
Centr. Res. Inst.

ties to the Pathogen. Contr.

Agric. Bogor 28 : 1~22.



