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RESISTANCE OF JAPANESE AND IRRI DIFFERENTIAL RICE VARIETIES
 
'in PATHOTYPES OF XANTHONONAS ORYZAE 

ABSTRACT
 

The correlation coefficient between scoring systems 
developed in Japan and IRRI, based on infection by 

Xanthononas oryaae caused by two methods of inocula-

tion, was highly significant. 


Five differential rice varieties from Japan --

Kinmaze, Kogyoku, Tetep, Wase Aikoku 3, and Java 

14 -- and five from IRRI -- IR8, 1R20, 1R1545-339, 

DV85, and Cas 209 -- with specific genes for X. 
orlaa resistance identificd in respective countries, 
were evaluated in Japan and in the Philippines far 
resistance to local pathotypes. Kogyoku, Tetep, and 

Kinmaze ware susceptible and Wase Aikoku 3 and Java 

14 were resistant to the four Philippine pathotypes. 

IRRI differential varieties, however, showed dif-

ferent reactions to Japanese pathotypes. ITR, 

carrying no gene for resistance to the Philippine
 
pathotypes, was reyistant to pathotypes IT, III, and 

V in Japan. IR20 was resistant to pathotypes I and 

V, but susceptible to pathotypes II, 111, and IV. 

IR1545-339 and DV85 were resistant to all five Japa-

nese pathotypes. The results indicate that differen-

tial rice varieties developed in Japan and at IRRI 

are individually distinct in their reaction to the 

pathotypes in Japan and in the Philippines. 


IN THE PHILIPPINES AND IN JAPAN1 

Forty-eight varieties from Japan and the Philipines,
 
classified into varietal groups according to reac
tions to Japanese pathotypes, were tested for resis
tance to four Philippine pathotypes. Kogyoku-group
 
varieties, except 70X-37, which was resistant to
 
pathotype 1, were susceptible to all pathotypes.
 
Most Rantai Emas-group varieties, except Zenith, 
which was resistant to pathotype III, and Nigeria 5, 
which was resista t to pathotype I, were susceptible 
to all Philippine pathotypes. TWo of the ten varie
ties of the Wase Aikoku group were susceptible and 
six were resistant to all Philippine pathotypes. 
Three varieties of the Java group were resistant to 
the four pathotypes. The reaction patterns of 48 
varieties to Philippine pathotvpes did not coincide 
with their respectivc varietal groups in Japan against 
the Philippine 7athotypes.
 

The virulence of 62 isolates collected in the Philip
pines was eviluated on 10 differential rice varie
ties of Japan and IRRI. Sixty-one were Pimilar to
 
isolate T7133 (pathotype IIT of Japan? on Japanese
 
differential varieties, but showed differo.nt reactions
 
to IRRI differential varieties. It appears that the
 
Philippine isolates are not comparable to any patho-
type f Japan.
 

A collaborative research project on bacterial blight between the International Rice Research Institute,
 

Los Baios, Laguna, Philippines, Lnd the Tropical Agriculture Research Center in Japan. By 0. Horino, visiting
 
plant pathologist, T. W. Mew, plant pathologist, G. S. Khush, plant breeder, IRRI; and A. Ezuka, plant
 
pathologist, National Institute of Agricultural Sciences, Tsukuba, Japan. Submitted to the IRRI Research
 
Paper Seies Committee June 1980.
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RESISTANCE OF JAPANESE AND IRZRI DIFFERENTIAL RICE VARIETIES
 
TO PAT IOTYPES OF XANTIOIVNAS ORY A' IN THE PHILIPPINES AND IN JAPAN
 

Bacterial blight, caused by Xa1tlzotito1a o0zW' 
(Uyeda et Ishiyama) Dowson, is a serious rice
 
disease in Asia (Aiim 1957, Ou L972, Wakimoto 1975). 

Some bactericides have been formulated and used in
 
Japan to control the disease but none is very effec-
tive. Varietal resistance is still considered the 

most ,ppropriate conterneasure against bactenal 
blight. 


The virulence of X. ng,:i;;, varies in Asia. The 

variation, claimed to he continuous, is based on the 

fact ttt the lesion length caused by bacteria on 

certain varieties gradually increases from Japan to 

tropical Asia (iiudtdenhagon and Rtddy 1972, Coto 1965, 
Ou 	et al 1971, Takimoto 1.967, lakloto ut al 1969). 
A vertical host-bacterium interaction was noted by 
other resucarchrs (Ez.ika and liorino 19/4, Mew and 
Vera Cruz 1979). The discrepancies may be attributed 
to 	 the different varieties used in the studies, whose 
resistance might be eiLher similar or diverse in the 

reaction to the strai:s of the bacterium. Other 

pos-,sii!e sources tf variation could be the mode of 

infection inli ated by different maethods of inocula-
tion, different plant ages at the time tf inoculation, 
and the different scoring systen)s used for denoting 
host-tparasite interactions. 


Studies of the inheritance of bacterial blight 
resistancz, in rice by different research programs
have identified different major genes for resistance. 

Strains of the bacterium with distinct virulence in 
some regions have also been identified and assigned 
to virulence groups or pathotypes using varieties
 
with specific resistance in the host-bacterium 
studies. Most of the genetic investigations were in 
Japan and at the International Rice Research Insti-
tute (IRRI). Nine different genes for resistance 
to bacterial blight have bon identified (Ezuka c t 
al 1975, Ogawa et at 1978, Petpsist et al 1977, 
Sakaguchi 1967, Sidhu and Khush 1978, Sidhu et al 
1978). But genes for resistance to bacteri I patho-
types in some areas may not be effective against 
pathotypes in other areas (i1orino and HL tini 1978, 
IRRI 1979, Yamamoto et al 1977). A major effort is, 
therefore, needed to develop a set of differentials 
incorporaing individual genes for resistance into 

an 	isogonic background and to use these differen-
tials to compare the virulence of pathotypes from 
differeat localities.
 

In 	1979 IRRI and the Tropical Agriculture Research 

Center (TARC) of Japan initiated collaborative
 
research on bacterial blight. This paper reports on 

a study at IRRI from December 1979 to April 1980 to 

compare the differential interactions between Japa-
nese and IRRI dirferential varieties and the Philip-
pine pathotypes. Reactions of these differential 

varieties to the Japanese pathotypes included in the 

report were determiaed earlier in Japan. 


MATERIALS AND METHODS
 

3acteriaZ isolats 

Seventy-ere bacterial isolates were studied. 
They
 
included strains representative of five different
 
pachozypes of Japan exemplified by T7174 for group
 
1, 17147 for group 11, T7133 for group 111, 1175373 

for group IV, and 1175304 for group V; four Philip
pine pathotypes exemplified by isolate PX061 for
 
group L, isolate PX086 for group I1, isolate PX079
 
for group Ill, Lnd isolate PX071 for group IV, and 
62 	 isolat es collected from different areas in the 
Phi ippines. All isolates were evaluated for their
 
virulence on the Japanese and IRRI differentials.
 

/n i.a, ,!q''1 .t,(t : aLmi .:c,'" t," 'l 

Bacte, ,. strains were culturted individually on
 
Wakimoto's potato semisynthetic agar medi.mu and 
incubated at 28 C. The 48-hour-old cultures were
 
used to prepare the inoculum adjusted to a concen
tration of 108-10 cells/ml.
 

I noculation of ,(0flag leaves at the booting stage 
was with individual bacterial isolates. Two methods 
were used for specific experiments: 

* 	clipping off the leaves of the rice plant 1-2 cm 
from the tip 'ith scissors dipped in the bac
terial ,uspens ion, and 

0 	gently pricking the middle part of the leaf
 
blades on both sides of the nidr b with the
 
double needle instrument dipped in the bac
terial suspension.
 

Di;cas scorin!y 

Disease reactions were assessed 2 weeks after ino
culation. Leaves infocted by clipping were scored
 
according to IRRI's Standord Evaluation System (SES)
 
for Rice (IRRI 1975) based on lesion area over leaf 
area. Leaves infected by the pin-pricking method
 
were scored according to the disease reaction rating
 
indices of Ezuka and Horino (1974).
 

RESULTS AND DISCUSSION
 

Compaion of scopin.g systoms aiid inoculation methods 

Disease reactions of 20 varieties from Bangladesh,
 
China, Indo-China, Indonesia, and IRRI to infection
 
of representative isolates with distinct virulence
 
of the 4 Philippine pathotypes were scored according
 
to the SES and the Japanese scoring systems. Both
 
systems were based on the proportion of lesion area
 
to the total leaf areo.
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The coeffi ient of correlation b ween the two conveyed by two dominant genes, Aa-I and Va-', which
scoring systems based on infection initiated by the are closely 
 linked with each other. The reactions oftwo inoculation methods was highly significant the five .lapaneso differential varieties to the five(Fig. 1.). RCsponI.e of a specific variety to infec- .Japanese pathotyps of X. .n were similar to thosetio of a strain of specific virulence was dependent obtained earlier bv lborino (1978) and Yamada et al on the specific host-parasiti interaction. Based k19 79b). React ions of tl Jalanese differential on the methods of inoclation (Table 1), DV85, Wase varieties to Phili pp inc isolaLes indicated that

Aikoku 3, Chugoku 45, 70X-40, and Java 14 were Kogyoku, Tetep, and Kinmaze were all susceptible
resistant to the fotu- isolates representin g the four (Table 2) . On the other hand, Wase Aikoku 3 andpathotypes Fh1liipp i nes ,in the I whereas I R8, Jukkuko, Java 1/ with ,-, 1>,- and X-1, A-,, and Xa-kg
Kogyoku, Tokai 12, ad Zenson 26 were susceptible to (mgawa et al 1978) were resistant to all four
all four isolates. Disease development. from either Phil]ippine pathotvpes. 
pin-pricking or cl ipp inp inocnt Ination was comparable 
to natul-al ilfevtlio1 as rejpoltCd hv different 
scientists (lOriaka et al 1978, MUkO and YoSlhida 
 fie roacions of IRRI Iifforcotiia varieties to the1.95.1,Muko et al 1952, Reitsma and Schure 1950). Tliaipp nsepatlhe [ difereiiihr to those reported 

r[tt :.' by IMew and Vera Cruz (1979). Their reactions to the, . :;'2',. .'.',.tb/ ,i01 J:ipanese pathotvpus, however, varied. 1I18 was very 
: ',, ' : I!' X. Orvae suisceptible to the Japanese pathotypes I and 1V but 

resistant to 11, I11, ann V, although it is very
The IRRI and hi pais- d if I ferentia irice va riet ies susceptible and has no gene for resistance to the were for )tiiinctoova tlngted rhs .aline plathiWtypes P: i Ii ppine pa tho types (Mew and Vera Cruz 1979) .in Japan, and to tile Phi Iippie jamlthotypos at IRRI. Resistance of IR8 to the Japanese pathotypes differedSakagachi ( 197h3) aid Ezuka et ;11 (t975) repor-ted that from an earl ier repoIt (Ezuka and liorino 1974) althoughresistance of lKogyeku to paLhotpet I I-ba Cer ia in it hns al ways hCeen Slion iptible to the Phil ippineJapan was governed hy a single domi nant gent, .,1-, pathotypes. Confi rmat ion of the reactions and
and the resistance of Leto ,'roips I and I I was sources of IR8 seeds is under way. 

'able I Bacterial bI ight reaat 10 of selectOd ja)onica and indica rice varieties to the infection caused by
4 strains with d':: inct virulence of ":,u:.in ,un, I-.:c';as a result of the two 
methods of inoculation. 

Va riety _ Cli ,ping inoculation Pin-prick inoculation 
l'XOt6. PXO86 PX079 lIX071 PX061 PX086 PX079 PXO71
 _ 11 IL IV I II III IV 

IRRT Jife't.a varotioa 

[R8 4.7 4.1 5.0 4.5 
 6.5 4.8 6.3 5.1

IR20 1.3 5.7 6.Q 3.1 1.9 5.9 5.9 3.0
IR1545-339 1.5 1.8 1.0 2.2 1.9 2.0 1.8 
 3.1

DV85 1.0 1.0 1.0 1.0 
 2.0 1.9 2.0 2.0

Cempo Selak 2.3 1.7 1.7 2.2 
 2.3 0.9 2.3 3.1
 

Teat van "at le.,, 

Jukkoku 7.0 6.3 6.7 5.5 
 6.9 5.9 6.6 6.9
Nipponbare 5.8 
 4.6 7.0 
 5.0 6.6 5.5 5.5 6.7

Kinmaze 
 7.0 6.3 6.9 
 4.5 7.0 6.7 6.7 6.9
Kogyoku 6.6 
 5.4 6.9 4.3 
 7.0 6.7 6.9 7.0
Tokai 12 6.2 7.0 7.0 5.8 
 7.0 7.0 6.5 6.9
 
Zensho 26 7.0 6.3 7.0 
 6.2 7.0 6.9 6.7 
 6.9
Tetep 4.6 
 3.6 4.1 
 3.3 6.3 4.8 4.1 4.1

Rantai Emas 2 4.2 3.5 4.3 
 4.1 6.2 5.2 5.2
54BC-68 
 5.3 4.5 
 4.3 4.6 6.5 5.1 4.7 5.6
Wase Aikoku 2.3 2.3 2.1 
 1.7 1.7 1.8 0.9
Chugoku 45 2.1 1.3 1.9 1.1 

1.6 
2.0 1.5 1.1 1.770X-46 
 2.2 1.7 1.7 1.5 2.0 1.7 1.3 1.9Java 14 
 2.8 2.7 2.7 1.7 
 1.5 1.3 1.5 1.7


Ilimekei 16 2.3 1.3 3.0 1.5 1.7 1.6 1.5

Amareriyo 3.7 2.9 4.3 2.9 

1.9
 
4.9 2.3 2.8 1.8 

aNumerals denote average values of disease rating indices of 3 replications at 10 leaves/replication.
An IRRI method (lone by cutting the leaves 1-2 cm from tile tip. 
 (A Japanese method (Ezuka and tlorino) done

by pricking the 
central part of leaf blade with a double-needle prick.
 

5.4 
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IR20, with a dominant gene, Xa-4, for resistance, 	 Cas 209 apparently has a resistance gene different was resistant to Japanese pathotypes I and IV and from those in other IRRI difft, rentilis becausesusceptible to IlI, II, and IV, the degree of 	 was resi s'ant only 
it

but to Ph iIi ppie pa thotype II. Itsusceptibility was not compa rable to tlia t of Kinmaze was, however, susceptible 	 to al 1. Japanese pathotypes. 

Cempo Selak was restsLint toTwo varieties -- IR1545-339 with a recessive gene, I and 	
Ph i I i pp ine pa thotypes

I I but susc i;tib1 to I I I and IV, a] thoughxa-,5, and with and forDV85 x-o a-5 resistance -- tile suscexti-le reaction was not always distinct,
were resistant to the five Japanese pathotypes. 
 Its reaction to .i'palnese as we]l as to lhi Iippine 

pathotypos, in addift ion to the two sets of rice 
differentials, is summaT-i zod in Table 2. 

Ezuko and Horino 
7 	

The di ffer-ut ia IS developed by ,apanese scient ists
 
and those b. I sc itn11t its Showed con;r, ltel v
 
different react ions to ea,'ch bacterial isolate rep

r 0. 753* re-senLtino, 'pec i i-vi l tLo groups of Jilplllese 
and Phil ippi il la Ve;ist[anCe of theseho tL riUll.5 differential varit its k,'ork di fflernt and the gene 
or peni, for I sistaiuce idtntified in tho-se varie* 	 ties are p robab IV di ffirelnt from oat'l f 1t 1 l'. Those3 varieties ;lso di ffit'iretiaLt Oth bac teria of known 

. S vi l lte in tie two 	 count ries inito llino distinct 
pa thl)vptes of dist inct vi rtIlence (Table 3) 

IJapanese 	 and IRRI di ff.rent ial variet ies may, there0 fol 'e, provide a fl nllamoll sot of va rieties foi tile
I I II 	 I I I staiildard di Iferential var eties with specific genes 

for resistance. 
1 3 5 7 9 

Ezuko and Horino 	 SES(visual) 

6 -Ii'flb' ifo c ' to.,. 1,'fl?0 Vari.tO 1 g roup.", to the 
r 0.728 t t ra o,,, oj X. oryzae in thec Philip,;inens• S. 

" Fcrtv-eight varieties belonging to the different4 varietal groups identified in Japan were tested 
* for their resistance to four isolates of X. or?1 aa 

-O with specific virule , e in the Philippines. These 
2varieties (japonicas and indicas) are being used*2£ 	 as sourC'es of resistance in tile breeding programs at
 

IRRM and in lapan.
 

0 	 I II Table 4 shows that Kogyoku-group varieties, except2 6 8 10 12 70X-37 which was resistant to PX061SES(visual) 	 SES (length) cm of pathotype 1. 
were resistant to Japanese pathotypes I and V but 

t6 susceptible tor 0.392 	 the four Philippine pathotypes.* ** 0 Rantai 	 Ema,-proup varieties were resistant to patho• • Otypes 	 I, If, antI V in Japan, but susceptible to III 
and IV. Tie varieties in the Rantai4 	 Emas group,0 g•• 	 except Zenith, which was resistant to group IV, and 
Nigeria 5, which was resistant to group I, were 
susceptible to all the four Philippine pathotypes
(Table 4). 

2 
Two of the tell varieties of tie Wase Aik-ku group --
Shin 2 and Lead Rice -- were susceptible to all four 
Philippin, pathotypes, and six -- Nagomasari,1 l I Ortiglia, tukei 314, Kuntulan, Chugoku 45, and

0 2 4 6 8 10 12 70X-46 -- were resistant. TKM6 was resistant to 
SES(length)cm group I but susceptible to the three others whereas 

Nakashin 120 was resistant to groups 1, II, and Ill 
but susceptible to IV.i'ig. 1. Coefficient of correlation between three 

methods of evaluation for resistance to bacterial Three varieties -- Jamica, Zer.ith G713, and Himekei
blight of rice by two methods of inoculation. 
*Significant at the 	

16 -- that belong to the Java group were resistant5% level, **significant at the 
 to the four Philippine pathotypes. Amareriyo of the

1% level, 
 same varietal group was moderately susceptible.
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Seven IRRI varieties -- IR22, IR26, IR28, IR29, IR30, 
1R32, and 1R34, which have the dominant gene l-4 
tor resistance -- were resistant to Philippine 
pathotype I, moderately resistant or moderately 
susceptible to pathotype IV, vut susceptibe to 
pathotypes 11 and Ill. latiiotype [li usually caused 
longer lesions on those varieties than did pathotype 
IV (Table 4). These results agree with earlier 

reports from !RRI (IRRI 1980, Mew and Vera Cruz 
1979). ihis; study indicates thac IRRI vriet,ie 
are highly resistant to Japanes, pathotvpes I and V, 
but unstable to pilthotypes 1 I, III, and IV as indi-
cated by the disease inoices which ranged from 1.8 
to 7.0 (ltorino and Yamada 1 979, Yaadila et al 1979a).
 

Uchiyamada et al (1977, 1978) did an extensive survey
 
on the various characteristics of thousands of rice 
varietios collected from different parts of the world.
 
They tunted 3,449 varieties for resistance to repro
sentative isolates of X. oi:lwc belonging to patho
types 1, 11, 111, and iV of Japan. They found that 
the reaction patterns of many varieties do not coin
tide with those of known varietal groups. Our 
results may confirm this finding. The genetic' of
 
resistance of Wase Aikoku and Java-group varieties 
to the l'iippine pathotypes should be further 
analyzed. 

Table 2. Interactions between Japanese and Philippine pathotypes of ,an thmonzgn oPj:: 0' and differential rice 
varieties of Japan and IRRI. 

Di fferen tial (ene for .. Ph....I...lathotype 
variety resistance T7174 '17147 T7133 1175373 1175104 PXO61 PXOH6 PX079 PX071

I if Ill IV V 1 11 Ill IV
 

Kinmaze None 7.0' 7.0 6.8 7.0 6.6 6.7 6.4 6.7 6.9 
Kogyoku Xrt-l, Xa-kg 0.3 6.7 7.0 6.6 0.1 6.9 6.6 6.4 6.9 
Tetep Y'-1, yfz-.? 0.0 0.2 6.6 6.6 0.0 4.8 6.3 6.0 4.9 
Wane Aikoku 3 Y-,3.0 0.7 0.2 6.7 5.1 0.9 0.5 0.8 0.3 
Java 14 Xa-!, Xu-3, X-k; 0.0 2.0 1,3 6.1 0.1 0.7 0.4 2.0 1.2
 

m1 (H r tia! 

IR8 ? 
 6.3 1.2 1.9 6.5 1.1 6.6 6.4 6.2 5.9 
IR20 XW-4 0.0 2.3 3.9 4.5 0.0 1.9 6.3 7.0 3.0
 
IR1545-339 xa-bi 1.5 2.0 2.0 
 1.4 1.8 1.9 2.0 1.7 5.6
 
DV85 "a-5, Xe- 0.0 2.0 1.8 1.9 0.0 1.5 1.5 1.8 
 1.8
 
Cas 209 ? 6.5 6.8 7.0 7.0 3.1 6.0 0.0 6.8 6.8
 
Cempo Selak ? 1.7 ].2 0.1 6.0 6.1 1.6 1.2 2.6 3.1
 

Inoculated by the pin-prick method at heading stage. . = not vet identi fied. Ilata recorded in Jiapan.
I)ata .'ecorded in the Philippines. aRepresent ave rage values of di sease rating indices of 3 replications
 

at 10 leave'/replication.
 

Table 3. Differential interactions of pathotypes of Xent/hoaonao oP?,ic in Japan and the Philippines to 
differential rice vorieties identified in ,Japan and at 1RRI. 

Gene for 

Variety resistance b 


Kinmaze None 
Kogyoku Ya-17, Xa-kq 
Tetep Xa-1, Xa-
Wase Aikok, 3 X-03 
Java 14 Xa-i, Xe-3, Xa-kg 
IR8 ? 

IR20 Xe-I 

IR1545-339 xa-5 
DV85 ra-5, Xa-? 
Gas 209 ? 


aS = susceptile, K = resistant, V 

Japanese pathotype l'hilippine pathotype 
T7174 T7147 T7133 1175373 1175304 PXO61 PX086 PX079 PX0711 11 


S S 

R S 

R R 

R R 

R R 

S R 
R S 
R R 
R R 
S S 


variable ceaction. 


1 IV V I 


S S S S 

S S R S 

S S R S 

R S S It 

R S R R 
R S R S 

S S R R 

R R R R 

R R R R 
S S S S 


h? not yet identified. 

I [ IIll IV 

S S S 
S S S 
S S S 
R R R 
R R R 
S S S 
S S V 
R R S 
R R R 
R S S 
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Table 4. Reactions of different Japanese rice varietal groups to Philippine and J1apanese pathotypos of .an tho-

Varietal hi1iypitcpothotvpe-,Variety Origin gioup in Ja jiva, ]atho
'X061 NI'X86 ' 79 07 T17174 7147 T713-1H-7-373 1H75304 

__._-___I I _ 1.1_I .- . . . JV.' . . I . . . . . _l IV VSach ikaze Japan K inmaze 6. o6.7 , ,8 7.0 S SKosliilh ikar i S S SJapan KinmaW. 6.1 6.2 6. 60. 9 S S SKuj a J;pan K inm,'azC S S
6.9 6. 3 0.2 6. 7 S S SGohakumangok a Japan K . S Slla;',o .3 4.6 5.0 5.7I.h ij iwasc .Japain Kilinaz, 6.9 6.5 6.9 

S S S S S 
6.9 S S S,o0SlihiOnart, Japanl K i nize S S 

(.7 4 .4 I6. 6.3 S S S St:)dorok iwaSa SJapanl K i nmaze 6.3 6. S 6.9 6.3 S SKos Ihi v S S St aka Japan K i IMIIze fi.5 f. 1 4.9 6.1 S S Sjulkoku Japan Kitmaze 6.4 5. (; 5.7 7.0 
S S 

S S S SN i ppOnbla 1,0 Japan SKina',e 4.7 :3.8 3.7 5.9 S S SS S 
I'oka i 28 Japan Ka,yo ku 7.0 5.2 5.5 6.9 R S SIP I S RJapan Kogyoku 6.1 5.2 5.8 5.9 R S SAalkaz!o Japan S RKogyok a 5.o 5.5 ' .2 6.9 Rlobosh i Japan Kogv oku 

S S S R
7.0 6. 1 .6 6.9Ihlotoku S S R,aall K),yoku h.5 6.H 7.0 

R S 
7.0 R S70X-37 ,Japan Ko,,,ynk ti 

S S R
2.0 5.5 5.4 4.5 R S SAs o-1min i S Ro r ,Jaain Kogyo"I- 3.8 3. 7 3.9 3.8Zenlho 26 Iapanl Koyoku 

R S S S R
5.3 5.3 4.8 5.1 R S S S R 

Tadukan 'hi I . Rantai Emas 6.6 5.1 6.1 6.9Sensho ,Japanl Rai it i *i11as 
R R S S R

5.7 6.5 6.7 6.8 R RKainonsen Japan Hantai IEhns 5.1 4.3 5.1 6.7 
S S R 

R R S STokusho-daisuto Japan Rantai Eminas R 
5.1. 5.7 5.5 6.7 R R SZenith S RUSA Ranta i E1as 3.5 3.L 1.4 2.3 ROn 244 Japan Ranta ! Emas 5.1 

R S S R 
5.4 4.5 5.7 R RNigeria 5 S S RSri Raiitai Emas 1 1 3.7 4.4 3.4 R R S S 
 R 

lanka
Rantai Jmas 2 Indone- Kantai Emas 5.1 5.7 6.1 6.0 R R S S R 
sa54 BC-68 Japan Ranitai I:mas 5.2 4.8 5.7 6.0 R R S S R 

Shil 2 ,Japaq Wase Aikoku 4.9 3.5 3.1 
 4.7
TKH 6 In,|on- Wase Aikoku 
R R R S S1.5 5.1 4.0 3.9 R R R 
 S S
 

SO T
agoiraari. ,a pa n Wasv Aikoku 1.7 1.2 0.9 1.8(irt iglia R R R S S? Wase Aikoku 1.3 0.8 1.2 1.0 R R R:hukei 314 Japan S SWae Alkoku 1.7 
 0.4 0.2 
 1.0 R R SKkltl ul Indone- Wase Aikoku R S
1.9 1.2 1.0 1.3 
 R R R S S 

s iaNakashin 120 Japan 4ase Aikoku 1.4 
 1.7 1.6 3.5 
 R R SLead Rice R SBurma a,,e Aikoku 5.1 4.3 5.7 RChugoku 
4.0 R R S S45 Japan Wase Aikoku 1.5 1.3 1.6 
 1.6 R R R70X-46 
 Japan Wase Aikokn S S0.8 0.9 0.9 
 0.5 R R SR S
 

Jamaica 
 ? Java 2.0 1.6 1.7 1.8 R R RZenith G713 S R? ,lpva 1.8 2.0 2.0 1.8 R R RfHimekei 16 Japan Java 0.7 
S R 

0.9 0.5 0.7
Amareriyo ? Java 
R R R S R

2.5 2.8 3.2 2.3 R R R S R
 

IR22 IRRI Kogyoku 2.0 4.5 4.6 2.0 R S
'1R26 S S RIRRI Kogyoku 1.0 3.5 5.1 1.0 R S S S RIR28 IRRI Kogyoku 1.6 5.6 5.4 2.7 R
I129 S S S R
1R.1 Kogyoku 1.5 4.9 5.6 2.0 R S S S1R30 RIRRi Kogyoku 1.8 4.5 5.5 2.6 R S S S11032 R1RRI Ko.vokii 1.7 3.9 5.5
[R34 1RI Kog'yoku 1.7 1.7 4.9 
2.6 R S S S R
 
2.5 R , S S R 

Inoculated at tht i'aprdancv, -ta,. .a-R :'aisc ant, s=tsceptible. o,rigin not known. Qatarl-cotide inla-in. atJpn rtc(rdted in rho Pihi lippinv.q ahmed on th Jlapaneet - ring svstem oif 0 to 7. where(} - rom plul i ic ; 1- ,nc nd 7  'ri l- t ' ;-' t t i I i ;. 
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Viruln2ce or'neco ,-eAc; .i~ Msat ot f' oryzaex. 
to ti? ,Ju",, 'i'i 121SJ . ,.!I ' : t. , ',*,?,0t'i.(4, 

Sixty-two 
isolates col lected by IRRI scientists in 
1978 and 1979 from naturally infec ted rice plants
in different areas oif the Philippines atre eva!ilit"ed 
for their virulenca natt era on the ttn differential 
varieties of Japan and IRRI (Talie 5). AlI eept 
one infected IR8. 'lhe, avirul ent onewais alIso aviru-
lent on the otLhter variet ies ovlilted. It is Iikely 
that this isolate had los t its palhat,,,i itv. 
Fifty-six (90) of the isolates inlttd IRA, aiid 
an addit ional (Q.5') uis int,,.t4 td moderate 
Otne isolate inftect ed INRI <5- 119 and lV80 and about
9 . i'.(;111qttt tet it- i n it y l i ii t IR I A.ll-- i iq jind 
lV85 (labl e'h). 

The virulence of- thic 61 isolal:tesa n ,Japantcse diffurton-
tial rice varitt it imi to th t olwas lar isolate 
T7133 (group I ii of Japant), Th te wc rt , iiowtever, 
differet vi ruletictc reactions to P'hilippine itt t'ffv'tr-

'-. st 
w,r nIt cittiparah Ic' to aiiv I tiotpL 

tial Irice vat'i esttI ,loi oif ti lt,Ihilippine isolntes 

, ii .t piai lien 

Table 5. Virulenct 

tested on Japanese di ffcrcnt iaI varieties. Only 
isolate 212 was avirul.nt to all iI) differential 
variecties, perliaps because it had lost its aggres

lil Intermediate reactions of some of theecss. 

isolates wre recorded on IhRI differentiala varie
tio, auth i ,n IR1545-339. I1020, IR1545-339, and 
DV85 were not aLways resistant to the bacterial 
isaolatea in the Piliippinets. The hipanese differen
tial virtiets MaWaeAikoku 3 and Java 14 were
 
r it a it toi tiese
nt iaolats. 

ti ,lia i h uklk 
,, -'lhot Wise 

N;aonm i; ri, wli , i i 114 , P in t uhaii , Cingo ku 
, anld M(t It- .\ik ktigroup, atnd Janica, 

Z/'ilh t; 1 , :11tI lil!Wckci 1I of the lava g rotup were 
also resistant to all thle lat hotypts of A. ,pp 
in tli Phil ippintcs. ihowevut r, Java 14 ani(liChutgoku 
'i)S Wct Mast-pt ilt to c isolates in the Indian 
i;ubt-tinva t ( IRRI 19 ) . tiL tic analyvsis is 
t-ut-tIl to icilirtirpis-sis nc , of Wise Aikoku and lava 

grlouitp vt-liit iirt[(o VIntletce ottfth bactoria in the 
lhiIiiI p) iI,,. 

if stm bacterial isolates if !; n v ::,' colected from varioi s sites in the lhi
lippines in 
1978 aid 10,9 to aptnee and IRRI dilferetntial rice varieties.'
 

laitlit 0AJontttse Ai 11rei
vyn l- _vnarvtniet eaIRI iffrett variekies reco rd Si to Wase ,Java fRI545- Cempo 
no. Kinm;izetog.-,_t tt A oiktk, 143 IR8 IR20 339 ltVM5 selak 

201 Apot--Apoc 

203 "S 

206 1I agan 

207 
208 Tigbauan 

209 

210 

211 

212 "R 

213 

214 

215 

216 

221 blaligaya Rice Research 


Training Center
 
222 Santo Tomas 

223 1" 

224 Davao 

225 " 

226 

227 

228 

229 " 

230 " 

231 Maligaya Rice Research 


Training Center
 
232 

233 Bulacan 

237 Bitas 

243 Banaue 

245 " 

246 Isabela 


Continued on next page.
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S 
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R 
R 
R 

R 
R 
R 

R 
R 
R 

S 
S 
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S 
S 
S 

S 
S 
S 

R 
R 
R 

R 
R 
R 

S 
S 
S 

S 
S 
S 

R 
R 
R 

R 
R 
R 

R 
R 
R 

S S S R R S S R R R 
R R R R R R R R R 

S S S R R S S R R R 
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S 
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R 
R 
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S S S R R S S R R R 
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S S S R R S S S R R 
S S S R R S S R R R 
S S S R R S S R R R 
S S S R R S S R R R 
S S S R H S S M R R 

S 
S 
S 

S 
S 

R 
F 

R 
R 

S 
S 

S 
S 

M 
R 

R 
R 

R 
R 

S S S R R S S R R R 

S S S R R S S R R R 
S 
S 

S 
S 

S 
S 

R 
R 

R 
R 

S 
S 

S 
S 

R 
R 

M 
M 
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S 

S 
S 

S 
S 
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S 
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R 

R 
R 

S 
S 

M 
M 

R 
. 

R 
R 

R 
R 
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Table 5. continued. 

sodat Stlel;ln1e (Ii fferct iet v;irittiL ..... IRRI differentia varietiesKinmaze Kogyokti TOtep Wa;e .Javanlo . 1 8 I20 I RI154' - I)V85 CempoAikok,, ). 14 selok 

247 Banaue
248 " S S S R S S K R RItS S S IN R S S R R R249 Mal ig7v, Rice R.-;rch S S Slr ~in in ( ent e r R R S S R R R 

250 S S S R S S R R R 

2S S S R R S S M R R 
25L1 S S S R R S S M It 
26 2 S S S R R R 
26O) R"201 S S S R R S S R R R 

26S S S R S S R R R
268 Sin "lioS
26 5 S SS S R R S S RR K RRl R 

20 7 S S S I R S S R R RS S S R R S S R R R)8 III and S S RS R S S RR K2(5 " S S S R R S S R R R
2837 B tey S S S R R S S R R R28 1 1, , I Ri, S S S R R S S R R R 

286 ) l S S S RR S S R R28 7 t S S S R R S S S RRR 

2i87 , R SR S R R R
28 8 , S S S R R S S R R R 
280 S S S R R S S I R R 

190 R S S R R R 
208 29 S S SR S S R R RR R
 
289 "S RS S M
28 " R I S S R R R 

292 S SS R S S R R R 
293 Bav S S S R R S S294 Mal igava Rice Research S S S R R 

S S S 
S S ' R R 

Training Center
295 'lagad ianiR S S R S S 

7 .....................----2 

S ('isi-Ipt = 1-,resistant,; ' = 1:oliat l, res i stInt. 

TabI 6. Virulence 'roupi ngs of ."',, ',:. 'a' ,

isolCates CI leeted from the 
P'hi lipp ines during 1978
79. 

ACOWVariety B~~Iacteria I g-_9_ )_... .. NT
 
Va r j e t y---~~--


A B C I) 1.- F , 
 Wc are grateful to Dr. N. C. Brady, director-general
of IRRI, andfor the br. S. Okabe, director-generalstippo rt and of TARC,approval of this collaborative 

Kinmaze S S S S S S S R research project. alsoWe wish to express ourKogyoku S S S S S S S R sincere thanks to Dr. M. 1. lPathak, director forTetep S S S S S S S R research and trainng coordination, 11RRI, and Dr.Wase Aikoku 3 R R R I 1R R R R T. Kajiwara, associate director for research, TARC,Java 14 R R R R R R R fov their kind arrangement to enable the senior 
I author to sta\' ;It IRRI for 4 months.

1Z8 S S ,; S S S S R 
IR20 S S S M' S S R R
 
IR1545-339 R M R it R S I R RE "FEI'NCES CITEll
)V85 I R M I M S R R 

Cempo selak R R R R S R R R
 
Total 43 5 1
6 4 

7 
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