21 CAUSAL AG ENTS OF CASSAVA BACTERIAL W! LT lN INDONESIA

KousthlSHIYAMA* NunungH ACHMAD** Suparman W[RTONO** _
' snd Tskeo YAMAGUCHI*** ' '

ABSTRACT

The. symptoms of so called bactert .wrlt of cassava
'known to oecure m lndonesra were (

types, droopmg, severe defohatron wrth remammg

immature living leaves at the top, and dre back. The :

former two types of symptoms wefe usually accompa
nied by affected roots, while the latter was not, Bactenal
1so]ates from the plants showmg the former iwo types

of symptoms ‘were identified as Psettdomonas solanacea-

rum, whrle thesé - from ‘the - plants showr-rg die- baok

symptoms were 1dent1ﬁed as: Xanﬂromonas campesms

pv. mamhotrs by therr bactenologtcal charactenstrcs
and- patho_gemcrty Fhese results indicate that two
distinct diseases are included in what-has been called
“bacterial wili” of cessatra bacteiral wilt in the nafrow

sense caused by £ soIanaceamm and bacterial dre back :

caused by X campestris pv mamhorrs

INTRODUCTION .

Cassava»(Mam‘i_zot eseulenta Crants) ‘is oné of the-

important crops in Indonesia being used for asecondary
food as well as for. producmg taproca to setve as edible
starch’ and as materta.l for mdustrral products In reserit
years, baetena] wilt of cassava has become one of the

important problem in cassava productron because

one of the lugh-yreldmg and }ugh :quality . varieties,
Kumng, is' consprcuously suscepttble to the drsease

In Indonesra bacterial wilt of cassava has been known
as caused by Pseudomonas solanacearum (Smrth 1896)
$mith 1914 srnce it was ﬁrst reported 1o oceur in this

_ country by Paim (19) in 1922 and Schwarz (21) in.

- 1926.. No other report:is found on the 1d_entrﬁcat10n

of the causal bacterium. However, 4 doubt still remains-

1ded mto three _

' on the 1derrt1ﬁcatron in those early reports as mentroned'
' below and re~exanuna‘tron 1s necessary: to ‘confitm the
specres of the causal bactenum : '

T the reports of Palm (19) and Schwarz (21) P

- so!anaceamm was madequately desorrbed Nevertheless,_

Bradbury (3) supported their identification: for the _
reason . of sugcessful pathogemcrty tests on tomatoes

.Lozano (6) howevor, suggestcd that those rdentrﬁcatron -

rmght be mrstaken, beeause another b'rctermm patho-

. genrcto cassava, Xanthomonas campestrts pv. mamhotis
. (Berthet and Bondar 1915) Dye 1978 was also.a whrte
- colony: bacterrum causmg wilt syudrom as well as blrght E
' s0 that rt nught have been oonfused w1thP soianfzceamm :

In the present report we attempted to clarrfy the
causal organisms of so-called cassava bacterial wilt and
to discuss the drfferenee between bacterial - wilt and

'bacterral blrght of cassava

SYMPTOMS
" So- calleri Wwilt: symptoms of . cassava found in the
fields can’ be “divided info three types The first type'

. charactenzed by’ typical droopmg (Plate 1- 12)
The aff'ectecl Ieaves become ‘pale green in color and
__droop

The vascular bundles of al‘fectcd roots turn

" brown, and the parenchyma shows gray rot accompamed '
‘by a dark- brown boundary line in latcr stage (Piate 13.4).

The second type of symptoms is characterized by .

,severe defolrauon with a few rmmature leaves remammg :
at’ the top; (Plate lI
'srmrlar symptoms to the first type but nr a fore’ severe "

14) ‘The affected roots show '

state. This type of symptoms is assumed to be’ the latej
stage of the first type though 1t has not been confrrmed
vet, ' '
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The. th;rd type of symptorns is charactenzed by dxe

back: This type is often ‘accompanied by’ droopmg of _.

Tower leaves of- severe defolnatlon
~ type is conf'usmg wnh the othcr two types though it is

In” that ‘case thxs._

distinguishable by old living leaves or new sprouts at
the base of dead tips (PIate 12 1,2).  Roots do not

show any symptoms suggesting that the disease is
confined to the aerial part of tl_1e plant. '

_EXPERIMENTAL METHODS AND RESUL‘I‘ S -
A, ISola_tion of _the oauéol _bac't.fi:fia‘ aod "inoculation
experiments '

T nutricnt agar medium.

"Mothods

*The causal bacteria were 1solated from smalt segments

wof - affectod tissues - by dilution plate methods using

Twonty -five 1solates listed in

Table 1 were. used for the oxpeﬂment -Among them,

. the 1soiates NW03 NW04 NWi1- NW12 zuid N’W14 _
- NWI16 were obtainied ‘from different parts of the same

plants respectwely NW22 - NW23 and NW24 - NW25

- werg isolated for getting check isolates of X campestns

pv. mam}toz‘zs and F. solanaceamm

These 1solates were d1v1dcd mto two groups by
their - colony morphology, twenty 1solates of. white
fluidal colomes (NWOI - NWIS NW24 NW25) and

TABLE 1. Satirce of tésted isolates
Isolate Colony . Host o Age of S Isolated Dateof -~ = .. . .
number type plant’ Cultivar plant Symptom from collection Locality
NWOL wrd) Cassava: - Kuning 4 . Severe Upper part . March 11, Tanggulangin,
: o : ) . defoliaﬁonc)  of stem- 1980 South Lampung
NWO02 WF Ditto . Ditto 4 Ditto ™ Ditto. Ditto ‘Ditto
NWO3 WF o - - ©. 0 [Ditte]” s R
: Ditto . Ditt 4 D i . Di ' Ditto
NWO4 wr } itto Ditto E ] Fooomg - '{Root} Ditto g
NWOS WE Ditto Ditto 8 Ditto Ditto | © - March 12, ' Banjaratu,’
S . . : _ -1980. . . Noith Lampung
NWO6' WF . Ditto . Ditto 8 Ditto” Ditto Ditte  Ditto
NW07 WF Ditte " Ditto 8 Ditto Uppet patt -+ Ditto,  Ditlo -
c C ' . of stem _ S
NWO8 WF " Ditto Ditto, 8 Severe Ditto _'Mdrch 13, Padangratu,
. : : o defoliation ‘ 1980 Central Lampung
NWOY WF Ditto Ditto 8 Ditto Ditte Ditte. . . Ditto
NWIO-.  WF.. - Ditto - Ditto .. 8 Ditto~ . Ditto . . Ditto Ditto
NW11 WF o “pitto]. : '
AL Rl i i : bi ST D Dit
w12 Wit } Gitto . Dmo 8 } 1£th . { Roo_t} : Diito | itto
_ Nwiy CUWE Ditto Ditto 8 ‘Ditto Ditto Ditte © ~ Ditto
Nwi4 . < WF- ' C ' Upper part}’ '
L o L ‘ o _ : of stem. SR
TNWIS WE. -Ditto Unknown 6 Severe Lower part Maxch 27, ‘Borobudur,
A s i i o : - defoliation ofstem 1980 - Central Java
NWI6--- . . WF, NI Root PR
Nwi7. WF Ditio ‘Ditto “ 6 Ditto -~ - Ditto: Ditto, - Ditto
NWI8 WF Ditto Ditto 6 Ditte, . . Ditio] Ditto . ‘Ditto .- ..
NW19 wMP) Ditto ‘GL-17 .05 Dead  Stem .. :March 12,  Tamanbogo, .
T o S o ' plant oL 1980 - “Céntral Lampung
"NW20 WM Ditto " Kuning 3 ch backd) . Upperpart’ * ‘March 13, Blamhanganpagar
o R Ny of stem ... . 1980 . North Lampung -
NW21 WM Ditto Gading 6 Die backe) Ditto April. 7, Muara,
' S - o o - 1980 West Java©
Nw22 WM Ditio Unknown 7 Angular . Leaf March 6, C:keumeuh,
_ : o ) ‘ B leafspot . . . 1980 . - - West Java
Nw23 WM " Ditto Ditte 7 Leafblight . Ditto . Ditto Ditto - -
NW24 “WER Tomato © - Unknown . - 2 Diooping Stem March 5,  Sukabumi,
; ] _ _ 1980 ~  West Java
NW2s . _' " WF Ditto - .;Ditta 2. Ditta : Ditto '. Diuo Dlth
' a) WF: white ﬂundal colony b) WM white muoolcl colony. ¢ Seve:e defohauon wtth lwmg lmmature [eavos romamed at lhe top.

d) Die back nccompmlcd by drooplng of leaves,

e) Die back accompamed by sevete det‘ollauon
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five isolates' of whilte niucoid colotiies (NW19+ NW23).
The former. isolates. were obtained+from the diseased

'plants showmg the first ‘and sécond” types of symptoms

while'the atter’ were obtamed from those showmg the o

- third type:of: symptoms

_The: 1solates wore tested: for the:r pathoge_ otty to T

cassava var. Kumng ‘(No.. 554) and Vir. No: Wl’?OS
{omato- vat.” Gornidol, ‘and tobacco var Bhght Yellow.

' Each one: to two month- oId plant was stab- moculated E
at two posrtions on the: stem 2 to 5'cm lower from-
the . tip,. by.a tooth stick. smeated with. baetena growrt _

on PPGA (18) for two days

Results ‘ - i .

Twenty 1solates of wlute ﬂurdal colomes showed
pathoﬂemcrty on cassava var Kumng, tomato and
_tob'ncoo

after inoculation showmg a few droopmg leaves- and'

. bronwtshcolored longltudmal streaks on the stein’ néar

the moculatron pomts Latcr on, some plants slrowed'
droopmg ‘of whole leaves followed by severe defoliation
execpt a.few rmmature leaves. at the top (Plate W-1,2),"
while others rcstored then growth wrthout showmg any -

'advanced symptoms . _ . :
“Tomato and tobacco plants wrlted about four days
after mocuIation showmg browmsh colored longrtudrnal

streaks on their stems and ‘fhen their | growmg tlpS weie -

krlled (Plate IV-3).

_ Five 1solates of whlte mucord colomes were patho_

genrc to cassava var Kunmg and No. W1705 but they
did not attack tomato and tobacco plants The affected

plants of var Kunmg showed drooplng of the” ]eaves
near the mfectlon 51tes about one week after mocula L
tion, then their growmg t1ps were ktlled though therr :

Iower leaves drd not show any symptoms ‘at all (Plate
v . 4) Such typrca] dre back symptoms appeared

two ' weeks after moculatlon Gum exudatton was '

observed at the pomts of mocalatron

The’ appearance of drsease symptoms on var No
w1705 _usually delayed for a few days as compared
with' "var Kumng, though there was no drfference
between them in the late stage of the drseaSe '

B Charactenstrcs of the test 1solates

Methods 5 . : :

' Morphologlcal propertres were observed by the use.
of electron rmcroscope For' the mvastrgatlon of
bactenologrcal charactenstlcs cach isolate :ETOWR .0n

PPGA slani for one to two days was “suspended in -

sterile water at a concentration of about 10'¢ cells/

‘mi to- serve’"as the sourceof inochlu'm
_medmm was moctdated with one loopfut or-one-needle
-amotmt of . the souree: suspenston
'growth temperature were conducted at 25° C

by Hugh and ™ Lcrfsons method (8)

;ﬁ'glu'c i _
. the methods of Kovacs (14) Thornley (24) Chnstensen
(4); Lelliott ez al. (15) and Sneath (22) respectlvely _
Hypersens:trvrty reactlon on ‘tobacco leaves . wag’ tested’ T
: on the leaves of var: Bnght Yeitow Ly Klement s method

Symptoms on cassava appeared one week -

Bk k-
AL tests except

- Gram ‘discrimination: was ‘donie” by’ Ryu s method
(20). - - Oxidation- fermentatron {O-F) test 'was' done

oxl_dase, arginine drhydrolase, urease; tyrosmase and.
Hd‘tse {hydrolysis: of esculm) were' detected by

(12): using bactenal suspensron at a concentratlon of -

~10% cells/ml.

Reductron of nitrate. and gas- formatlon from- mtratei; -

: were determmed in the: nutrrent agar s]ant added with

0:1 % fitrate ; after: two' arid ‘three’ days incubation.
Anaerobrc growth 1n the nutrrent broth eontammg':
mtrate (mttate resprratron) was observed. by the: rméthod
of Koinagata- et al: (13); except that the concentratron-
of nitrate was redu_ced to 0:1%: Motrhty was observed .
in the selrhi_:so'lid media of O-F test and_'arginine' .rlthyrlro-

 lase activity test. - Production of hydrogen sulfide was

detected “by ‘lead ‘acetate paper. . Growth in hutrient’

 broth- at high “temperatuics ‘Was tested in water bath

at 355 37 and 39°C, and bactenal growth ‘was observed
daily for four days Tolerance of salt was tested at
concentratrons of 1-and 2-%in peptone water: Tolerance
of. trlphenyltetrazohum chlorrde (TTC) wis tested by'

: Kelmans ‘method’ (9) at’ concentratrons of 0.02,0.1
and 0 2% Utthzahon of I-asparagme as.a sole Source

of carbon and nitrogen was tested by Starer and Weiss”

.method (23),- except that - the bactena grown in the_

medlum were transferred at four- day lntervals ‘and’
that non growthi - isolates were transferred at eight- day
mtervals before checkmg therr growth on the PPGA _
slants : : : : .

A Fag- yolk reactton (lecrthmase actrvrty) and pro-

= ductlon of ﬂuorescent plgment on ng s B medium (11} -

were. observed two  and five: days after inoculation.
Acrd productron from. | glucose, sucrose,_ manmtol

'sorbrtol and galactrtol was detected in the. basal medrum

- of Ayers et al. (1) added with 1 % of each carbohydrate
: Ac1d productron from lactose maltose manrutol and
-sorbltol was. deteeted by the same method as ahove '

wrth addmon of 01 % peptone
was made for 14 days

The observatron §
The sudan0phrhc character '

: 'of cells was determmed by HayWards methiod (6).

CI59 .
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Results : .
a) Whrte ﬁmdal colony 1solates

The. hactena Were short rod shaped wrth round' '

.ends 062 x 1.34 um, in mean: size (rso}ate NWO6;

- 0.56 x 1.14 um; NW11;0.70 x 1 42pm NW17;0.60x
1.46 um) One to two ﬂagella were attached toanend.
They grew raprd]y on. uutnent agar plates to fonn_
colonies ‘which ‘were drrty wlute and ﬂurdal Flujdal

colonies were. ohserved on PSA (26) and PPGA media

" in more typrcal_f_orm than on the nutn_ent agar m_echur_n._ .

‘The isolates WeTe' aerobic and Gram-negative. ' They

l-decomposed glucose oxrdatrvcly, but did not producc-' _
yellomsh green: fluorcscent prgment and " hydrogen

sulfide. . They _showed positive reactions of ‘oxidase,
catalase and tyrosinese__ activity. They reduced nitrate

to nitrite,-and gas formation was observed in'the nitrate.

medium- after three days: incubation. .
anaeroblcally in the nutrient. broth containing nitrate:

They _ac_cumulat_ed_ polyﬁhydr:oxybutyra__te ‘in7 their.

bodies and utilized espar_egirie- as a sole sourCe‘of carbon
and nitrogei. Tests of arginine dihydrolase, f-ghicosi-
dase, .ureasc and lecithinase activity showed negative
results. S

ing 0.02 9% 'I”I‘C and grew weakly at 0. 1% TTC (except

- NW13,"NW17), but. no growth: was observed at 0.2 %

TTC. They did niot grow in the pepione water contain-
ing 1% NaCl. They grew &t 37°C but did-not at 39°C.
‘Motility - was ohs'erved ing the semi- solid -media.: - Test
for. hyperseosrtrvrty reactton on. tobacco, leaves was
posrtwe They produced acid from glucose sucrose
‘mannitol, - sorbitol and_ galactitol within' seven. days
- incubation.: Acid. production-from lactose and maltose
was varlahle with the isolates. : Seven- isolates, NW14

NW18 and NW24. - - NW25, were: positive; but others'

showed negatrve reaction..

‘b) ‘White mucoid colony 1solates
The bactena ;were short-rod- shaped, wrth round

'ends, 066 x '1:87 uin in-mean size (1solate NW19),'-

havrng @ smgle polar ﬂagellum They giew rapidly
ofi a nutnent agar med;um to' foim - colonies ‘which
were rm]ky ‘white and mucord “The mucord colomes
were  more typrcatly observed on’ PSA and PPGA
medra R

' The’ 1solates were strrctly aerobrc and Gram ‘negative.
‘They decomposed glucose oxrdatrvely .md produced
3 hydrogen sulfide, but did not produce any prgments
. They showed” posuwe teaction for catalase,: ﬁglucosr

~“dase " and lecithinase “activity - and - delayed positive .

o rr!trogen

:TTC ‘but_not by 2:% NaCl. -

'Ihcy arew S

The rsolates grew: well on nutnent agar s]ants contam- L

- one of ‘the strams of. P. soIanoceamm

feaction ‘for oxidase ‘activity, but negative reectloh' for

“tyrosinase, - urcase * and -arginie-. dihydrolase - agtivity,

.They did" not reduce nitrate 10’ mtnte and did not
'grow anaerobrcelly rn the nutnent broth contmmng'_
- nitrate.

Thcy d1d not’ grow in asparagmc medrum
in whrch asparagme was - a- sole source of carhon and
- They accumulated poly»{r‘ hydroxybutyrate“
in therr bodles Therr growth was. mhrbrted by 0. 0? %
They did’ not, grow at
35°C, Motrhty was observed m ‘the serm-sohd medra

E 'I‘est for hypcrsensrtwrty reactron on tobacco leaves'
) was negatwe
- sucrose in delayed reactron but drd not from the other

l“hey produced acld from glucose and

tested carbohydrates except that one isolate (NWZO)

: produced acid frorn lactose in delayed reactlon R

' DISCUSSION

Twenty-five rso]ates tested here were’ dwrded mto R

_two groups by therr colony morphology, twenty 1solates
- of flurdal colomes and five 1solates of micoid colomes

The difference in colony morphology was: related :
closcly to the differcnce in their brochenucal character
istics and’ pathogemcrty lsolates belong to the same
group showed quite umform characters These resulis.
suggest that the tested 1solates belong to two dlfferent
sPecres of bactena _
The twenty 1solates of whrte ﬂurdal colomes NWOI

NWlS and NW?4 : NW25 were short—rod shaped
wrth polar ﬂagella, aerobrc, catalase-posrtrve, Gram-

; negatwe “and plant pathogemc T hey showed oxrdatrve-

type reactron in ()F test, grew anaerobrca]ly Jin the

. nutnent uroth contarmng mtrete, and grew m asparegme

medrum in whrch asparagme was a sole source of carbon
and mtrogeu These results rndrcate that the 1solates

: he] ong to the genus P.seudomonas

These ‘isolates accumulated poly Bhydroxybutyrate
mtracellularly and . drd not _Fequire growth factors:
’1‘hey did not grow at 39 C dld not show arginine
drhydrolase actmty, and drd not produce green ﬂuores-'
cent’ prgment
source and produced acid from 1t Accordmg to. the
key.. to the genue Pseudomomzs in Bergeys _Manual
), these results suggest that the isolates. belong to
The same"
conclusron was’ also led” by the key “of Bradbury (2) _

. and Nishiyama’ {17). Charactenstrcs of ‘these’ isofates
" were therefore compared wrth those of P solrzmtcearum
' (Table 2 and 3) ' -

They . utrhzed sucrose as a sole carbon



The 'is‘ola'tes" 'sh;ow:ed' j‘differtm}tf react-i'on' 'f'rorn' the '

Hayward’s descnptlon (6) of : the . neotype stratn in

tolerance of 1 % NaCl " acid productron from seme

'carbohydrates, and L gas: fonmtmn from mtrate

However, less’ tolerance of NaCl is one of: the typical

characters’ of P so!auacearum (7) and amd productlon'
from carbohyd:ates and gas fonnahon from mtrate

are known to be vanable with its’ blovats (6) Asseen

in. “Table - 3, thnteen 1solates exannned here showed

the same reactlons a8 those of brovar IV of P solanacea-:.'

Fum and seven others showed those of. brovar 18-

I the pathogomc:ty test, all the tésted 1so]ates, of '
wlnch exghteen were from cas"' va and two_from tomato,'
altacked cassava, tomato and ; tobac'o inf 'e' same'_ E

manner and produced smnlar symptoms 16 each other. '
 From ‘the above mentioned bactenologlcal character— :
ISthS and pathogemcrty, it -is. clear that the tlurteen '
isolates. of ‘white ﬂuida] colomes belong to biovar IV'

of Pseudomonas soIanaceamm “(Smith 1896) Smith
1914 and seven other 1solates be]ong to brovar HI of

the species. : -

* The “five 1solates of wlute muoord colony, NW19 _
NW23 were: short rod-shaped wrth & smgle potar flagel-
lunt; aeroblc, catalase-positive, Gram—negatwe less tolér-
ant of _T’_I‘_C,and plant-pathogenic.” They did not grow in
asparagine- medium in which kasparagi.ne was ‘a_sole
source of earbon and nrtrogen, and dig not produce
mtnte These ‘results mdlcate that the rsolates be]ong
to the genus Xanthomonas

Non p:gmented xanthomonads are known to be o

very. few. “The present rsolates are quxte snmlar in
their charaetenslrcs fo the Indonesran rsolates from

cassava baetenal bhght mvestlgated prevmusly (25), '
They were therefore_ :

except the growth at” 35°C.
-1dent1ﬁed as Xanthomonas campesms pv manihotis
(Berthet and Bonder 1915) Dye 1978 ' : '

Through this' study it rs quite apparent that the

so-called bactena] wilt “of cassava is. cairsed by two.

lqnds of bactena, P solanaceamm and X. campesms

pv. mamhotis There Were ; close re]anonshrps between '_
syrnptoms and . the specms of baetena 1solated P

solanacearuim: was. isolated 'from

die- back symptoms P sa!aﬂaceﬂmm ‘was © isolated

also ‘froih the roots wlule X campestrzs pv. mamhons '

was not isolated from the roots As seen in Table 4, the

two kinds  of. bactena are’ wrdely dlfferent in- their
In recent reports BT

. characterrstlcs from each other

. .:Characteristics of whlte fluidel co!onv lsolates :
I imﬂ'lperad wnh Pseudemonas solanacearim..:

. :Prop'erly_ ‘

 Present’ P .salanaceumm
20

. -isolates Neotyge - Other
: s{rum strains

Grami." .

" Oxidage: < e +
: _Catalaso o St L
' ".-jFluoresoent prgment' ST~ ST
-Growth Tactor . _' S - - (5 6)
‘requlrome!_ll N ’ -
© Motility L '+! (10)
Nitrate ::_re'(_lub-tion' S
“Gas.from nitrate o+ T +!¥-"(6)
- Nitrate resprratlon AR ER B LR I
Aiginine drhydrolase a S G
HYdl’OlySlS of esculin * - Sl _ o
Tyrosmase e e ot .
: "';Urease P Co St D AR V)
Poly-ﬂhydroxybutyrate Sk + o
- aceumulation ' L
) I‘olerance,of_l_%NaCl- _ L 4
; 2%MNaCl - - - -
: Crowth‘ai?‘?"é"n - A
’ - 40°C e - =
) 'Acld productlon from' o -
Ghicose - . - N +-
Swerosg .t 4 4
- Lactose, - ' #7113 < H—(6) - -
Maltose - - =13 = H=(6)
Mannitol L e L - +—(6). -
‘Sérbital - B Y ERIe ¥ A S
" Galactitol . R BT ()
L+ positive, ~: negative. a) Descript_ion_ by'Hayward_(ﬁ).

TABLE 3 Charactenstlcs of Pseudomonas solamoearum
e ‘ varcable wrth its bmvars and those of presant rsoiatss

' pioperty

Biovar. of

P sa!anacearumh) ) *P_‘e?e’?‘ 1s_olates-

T Tawor Nwid NWaA &
- BUIESHL IV Nwi3 ONWIS Nw2s

feom™ =

he plants showmg_'_
drooping - or severe defohatlon whrle X campestns _
pv.- mamhotls was rsolated from ‘the plants showmg e

Acld productlon -

. 1 positive,

"',;_Lactoseb)_. = R - Ct +
Maltose®) | =+ % P +
Mannitol - | © = ‘. “ | + o+ +
2 R R e T
ol : PR w0 +

T Gafactitol 7| Tz U

: = ; negative: - a) Descrlpuon by HayWard (6)..

-b) Basal medlum contams 0.1 % peptone.
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on cassava bacterial 'd'iseases, the torm “bacterial \fvilt"”'
tends to be used in-a broadér sense than in'the case
of other crops. In order to avoid the possible confusmn
these ‘two diseases should be dl_stmgulshed more strictly.

' TABLE 4 leferanﬂal charactaristies hatwean Pseudamons .'

se!anacea—um and Xanthomonas campesrr.f: pv msmhoris' :

Prqpex_'ty _P. sol_anaceamn_:

. thanthotls -

X campesms pv.

Colony on sugar COm'\mmg ’
llmdlum S

H,S pm(luctlon : . R
Hydm!yms ofesculin - -
Fggayolk Feaction . -

. Tolerance of 2% NaCl - —
. Nitvate respiration . + =
Niirate reduction - . oo -

Gas fmm nitrate . +

Uti!l?atl()rl 01 asparagme
as asole suurce of C&EN

 Tyrosinase "
" Acid production from
. Mannitol, N
Sorbitel
" Galactitol
Tolérance of 0.02 % TTC
Growth at 37°C
Tobacco hypers_ensitivity

White fluidal -

o+ * s

S
1A

+ F o+
I

Pathogenicity to tomato )
o tobaceo: - - . e

Typical symptoms on Drooping, Die back,

cassave ‘:defpliation & leaf Bﬁght &

Whﬁe mucold

) ‘browning of root leaf spoy
+ 1’ positive, ' e

- : negative.
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Plate 1. _
1and 2. A drooping cassava plant.
3 and 4. Affected cassava roofs.
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Patell. 0
1tod. - Cassava planis showing severe defoliation.
A few immatute leaves are still living.
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Platé I11. : ) .
- }and 2 Cassava plants showing die-back symptom.-

New sprouts ave growing to replace the
* dead tips. .
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Plate IV.. L _
_l'and 2. -Cassava plants inoculated . with a white
L fluidal colony isolate. .

3. A tomato plant inoculated with a white fluidal
colony isolate. '

4. A cassava plant inoculated with a white mucoid
colony isolate.
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22, iNTERIM REPORT OF THE RESEARCH ON RACES OF PYHiCULARIA ORY_Z’AE
AND THE VARIETAL RES!STANCE OF RECE IN INDONESIA '

Reuchl YOSH]NO *

Rice blast had been thought as a disease of upland
rice and rather mild diseasé in Indonesia for a long time.
I heard and read that the incidence of blast disease in
uplant fields has been increased year by year with the
increase. of nitrogen- fertilizer application and ..initro-

. ducing newly high yield varieties such ‘as’ IR-30, 1R-42
etc. and severe oceurrence of this disease has been often
reported even in lowland fields.

1 have foitunately had chances to visit many’ places
such as Sukamandi, Lembang, Pacet, Muara, Tasijung-
darang, Tamanbogo, Paiembang and “Sukabumi ‘an'd
observed disease occurrences in ‘upland and lowland
fields. Throughout limited observations; bacterial
leaf blight, sheath bhght and sheath rot ‘seemed to be

] Aﬁ‘long these

diseases, bacterial leaf blight was most severe and shnath

important diseases - in lowlaud fields.

blight was the second. ~For sheath rot, there seemed -

to be some differences with varieties cultivated, that

is; sheath rot occurred more seve__rely- in fields where -
varicties released from IRR} were cul_tivat_ed. As you-

know, IRRI varieties have a character that heading
of panicles is, slower or incomplete. . This character
may combine with severe occurrence of sheath rot.

In uplant ﬁel_ds_, Cercospora leaf spot and Helmin-
thosporiu'm :leaf spot were predominant and - severe
throughout my observations. These fungus also caused
severe occurrence of discolouration of ~panicles in
many upland fields. Fusarium leaf spot and sheath
blight also oceurre:d's_cvcrely in some places.

Conceérning  blast diseasé, unfortunately 1 could
observe -any severe occurrence neither in upland nor
lowland fields of farmer’s, though .1 :could__ observe
severe outbreak of leaf and panicle blast in upland
fields in Tamanhbog and Pacet where Mr. Otjim Sumantri
" is carrying out some experiments on varietal resistance
and affecting factors for ‘blast occurrence such as nitro-
gen fectilizer application and $praying fungicides.

.4. Observation,

“Why does biast discase not bréak out $0 sevcre]y
even under upland condmons in farmier’s ﬁelds is-my.

frank’ qucstlon about blast occmrem,e in tlus country '

and I think'that blast” dlsease has not yet reached to 'm'
impoitant problem for actual ricé productlon But, at
the same time, [ would 1iks to say that blast. dlsease
will. become one of 1mportant disease withi the increase
of nitrogen fcrullzcr applicatioi and mt_roducmg newly”
high: yield variefies in future, becavse: I have tiad the
charice to ‘see severely infected sccdlmg of IR-42 by
leaf Hlast from Kendan in &outh East bulawem where

- leal "blast has occurred in’ more than 300 fia of upland-

fields. Only by this’ fact, T also tinnk that 1t seens
very unportaut to establish an Indonesian st of. diffe- -
rential varieties for 1dentlfymg races of rice blast fungUS
as to kilow predormnant races in this country

The present résearches on rice and weeds blast were
carried out at the: Bogor Research Institute for Food
Crops, during the. period from March to Mayin 1981
dccordmg o the fol]owmg lines.

1. Study on the dlstubutmn of physno!ogmal races
of Pyricularia oryzae and varietal - resistance. in
Indonesia. from reports and htemtures prevxously
published.

2. Identification .of physiological races of P. oryzae
- and selectlon of some temporary standard 1solates
of races :
1). Identification of PhySiologica} races
2). Reaction of 1so]ate on’ Japancsc differential
vanctles S
3). Selection of some temporary. standard jsolates

3. Grouping of Indonesia fice varieties based on the
reaction to the temporary standard isolates

isolation and inoculation test of
Pyricularia sp. on weeds o

* Department of Agricultural Envi_romucnt, Agricultural Research Centéf, Yata_b'c,-.Tsukuba, Ibaraki, JAPAN.
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(1) STUDY ON THE DiSTRIBUTION OF PHYSIOLOG!CAL RACES OF PYRICULARIA ORYZAE
o AND VARIETAL RESISTANCE IN INDONESIA FROM HEPQRTS AND '
LITERATUBES PREVIOUSLY PUBLISHED '

Reuchx YOSHINO*

Some 'mformations about the distribution of physio-
logical races aud v.meta} reswtance in lndonesra were

got from seven reports and. literatures prewousiy pubh-'

shed:

follows. . : St
~ BH. Siwi andIN 0ka (1967) reportedthat vanetres
'Bengawan, S]gadrs Remaja, Djehta, Dara, Syntha and
Dewitara were lughly susceptlble in - the: 1964 . test,

“The. contents: of -these. are brieﬂy .descnbed as

_ tested pathogemr, reactnons of more: than 300 1solates

.collected from 10 countnes in Asia. -

They. 1epoiftod_ -

'_ that: 74 rsoiates collected from West Java and- South

"'.Sumatra in 1964 . were' classdled in 12 pathogeruc o

o different groups.

pattems and. these 1solates wete divided in two wrde]y'_
- The first group cotild- niot " infect

: generally called Chinese type varieties, namely Chokoto,
Y akeiko) Kanto 51 CI.-5309 and ‘Dular; aud this group -

although some upland -varieties Subudjang, Malio- and_ K

Leter were compatatively resistant, on “the Sympoéium"

on tice diseases and théir: contlol by growing resistant
'vanotres and other measures”
there  were -.at least: three: physrologmal rages:of . blast
in West. Java and South Sumatra.
their table that three lsolates be]onged to 1D -group
and another isolate 10 IE - group, though we can -not
know their correct numbers in groups because of lacking
of reaction r_eéults on Sha'tiao-tsao (8). '

Matsumoto 8., T. Kozaka and M. Yamada-(1969) -

.~They also reported that -

We can know from _

.var;etres and Was wuiely found around Iudm
< pult out many mformatrons about races in’ ‘Indonesia

- of isolates was. popular i in the South East Asra such as
: Phrlrppmes anid’ Vlemam TN

- The second group of 1soiates couid mfect theﬂe .
We can

from their data a8 convorted mtematronal race’ numbers

“which - they had named, to ‘new: mtematlonal tace

: numbers ‘which K. C. ng and'S. H. Ou had proposed

in 1969, because therr expenments had been conducted

before Ling’s proposal. Converted results are shown

in Table 1.

Pathogemc reactions of mternatlonal dlffarantlals to |sotates frnm Indunssna in 1964

TABLE 1
: {Convertad from TABLE 16in the report ot Matsumoto ot al, )
Differentials | o .4 . 0 T e L
SUTETER | Raminard i Npo125 0 Usen  Duler  RAMO ShE g, | Numbor
Race Cstr. 3 . : : 51 tiaotsag .7 ~af.
type - : ) e "_(S) S isolates
A— 33 S s R s s s. s s 3
1A — 109 3 R R s R RS 8. 1
- 1 R ‘R8s s s s s 7
SIC - AT R R s S $° ‘s .8 . 8 2
IC— 25 R R, .8 R "R - -§ S s - 7
D~ 1 R R R 5 s S s 5 12
ID— 9 R R R s "R S S s 3
D~ 10 R R R s R . § $ R 7
m- 13 R R R $ R~ - R. 8§ ° 's. 29
IE- 1 R, R R R’ s s s s 2
Nu_mbe,rof .
isolates: : . ) L R o -Tot_al
Which can 4 3 16 62 [26 43 T3 . 66 73
invade each : e L o ) .
differential
%% invasion 55 41 219 849 356 589 100 %04 | -

~ * Department of Agricultural Environment, Agricultural Reseatch Center, Yotabe, Tsukuba, Iharaki, JAPAN.
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. 'Among 73' :solates 4, 10, 51 and 2 Jsolates belonged_ 3
1o 1A, 1€, ID and 1B group reSpectwely S0 we, can - - l_that the dsstubutmn of races would dlffer mth 1s]and
o -_Or locatlon in indonesm

“especially 1D-13° was predommant in 1964, We cm' '

' suppose that races of m group were predommant and'

‘also know number of isolates which had pathoger_x_lc;ty

to each: international differentials. All of. isolate:,':cbﬁld- :

invade Sha-ttao tsao ) and 904 and 84.9 % of isolates

" had: pathogenicity . to * Calore and Usen respeutwely
To Kanto 51, 58.9 ‘% of 1f.solates had pathogenicity, -

On the -other hand, niumbers: of - pathdgeﬁic isolates

to NP. 125 and ‘Dular were rather fewer and only four

and - three ‘ifolates could invade Raminard Str 3 and
Zenith respectively.. TR “ '

~ Table 2, which was also’ made up - from the data
of Matsumoto ‘et al., shows dxstnbuhon of races in
" West Java and Lampung When 'we dev1ded races into
two groups based on the reactlon of -Kanto' 51; as
Matsumoto et al. had pomted_ out, “very mterest_ing

facts were' found out in Table-2. - There .were only E

6 race types and 25 % among 24 isolates could invade
Kanto 51 in West Java, while the consiitution of taces
was- more complicated in' Lampung, ".Thcre‘. were 12

types of race in Lampung and 75.5 % among 49 isolates -

Taﬁ!a_ 2

could mvade Kanto 51 in, 1964 Thxs result ‘shows - .

Kozaka T.; S. Matsumot and M Yamada (1970)

. cxammed reactmns of 691 vanetles from 19 countries
in the world to- 21 isolates of sznca;)‘atm_oryzae repte-
“senting majer races in Asia.
-—Emas 2 :was resmtant 16 all isolates tested. Bengawan .
: Peta, Remadja, Slgadis and " T_]nna -were included in
" Peta group .which ‘was remstant to all Japanese isolates,

Ih their 'résults Rantai

biit susceptible to i’s-30 ({C—I‘?) atnong forelgn isolates,
Oerang oerangan was in Notin ‘20 group ‘which ‘was -

-suscéptible’ to all Japanese 1so]ates, but -resistant to "
' -all foreign isolates-tested. -Sidny- and Djltjlh Tjampaka

belonged to Kameji group which - was - s’l.!scépiible ‘to
ali Japanese and forexgn 1solates except OR-10 (IA 97)

-. and Deras (ID-6). -

.- Sigehisa Klyosawa (1974) reported that the gene
P1 b was found out in fines developed by crossing ija,
T]ahaya ‘or Bengawan ‘with Japanese varietics; and
Pit in lines devefoped from a:hybrid’ ’I‘]ahaya X Norin
25,

Refarmn bstwaen race wpe ‘and Iocatlon in‘Indonesiz in 1064

(mada up from ths rasult of Matsumoto at al, )

- Reaction of Kanto 51 ‘
Racetype | JA. I |IA° IC IC. . IC "D ID ID IE
" Samples o :
oontion 109 13033 1 17°25 1 9 10 1
_ \"i_estjava ' ]
Citayam : S12 S I B
"Bogor - e 1
Sub-total . ST S S
% _isdlates - 75.0 F25.0
Lampung".‘ . :
Tamanbogo 1 10 : 1 7
Kota Gajaly 4 3.2 1
Seputih Ramian | - 1 3 1 1 i 3 2 2
Pckalbngan_ . 1 4
Djodjog 1.
.:Su-b'-tﬂ_‘al R P T TH I S i 5. 10 3 7 2
,% isolates . ' 24,5 75.5
Total, 12993 7 2 7 12 .3 7, 2
85 “isotates e s 589

_* South Sumatra in the oxiginﬁl_ Table:
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Mukelal Amir and T Yamaguchl (1975) tested

pathogemetty of 11 smgle conidial tsolates collected -
from West. Java, West, Sumatia and Lampung from

The most predommant race was dtfferent from ‘the
result of prevmus Matsumoto ] research that had been
iD- 13 but the general tendency of donunant dtstnbutlon

- of: 1solates patltogemc to Usen, Kanto 51, Sha ttao -tsao )
(S) and Ca.loro dld not d;ffer They also showed clear' :
d1fferences in, the dtstnbutton of race w1th loeatton.

“All of 6 1solates sample from _West Java had patho-
genicity to Kanto 51, though 1solates from West Sumatta

and Lampung had, not. 2. Jsolates from West Sumatra,

had pathogemctty to Caloro and had not 10 Sha tino-

tsa0 (). On the contrary, 3 1solates from Lampungﬁ
had: pathogemc;ty to Sha- tmo tsao (S) and had not

to Caloro

Takasln Kobayaslu (1978) who camed out somme

researches on blast, dlsease (inIndongsia; w_r_ote__t_hat

IR-24, C4-63gb, Pelita I/1 and Pelita /2 showed diffe:
rent reactions. from PB- 5, PB-8 and Syntha, although_
-He also

-these . all vartettes were - denved from- Peta
clarified that the- reaction of PB 30 were, almost saine

as those Toride.1 which is one.of Japanese differentials, -
and Kencana was susceptible - to - all isolates tested.:

So he recommended to use: Keneana as’a variety for
the check of pathogemc;ty or_ virulence of isolates,

.He'pointed'out thedifﬂculty of selectio'n of pathogenic
- difforentials, from Indonesmn varieties because of their

. compheated reactnons to 1solates tested
1973 to. 1974 fot 1ntemationa1 dxfferenttals 251 '

‘was the most predommnnt race in their test and numbers -
~of 1solates ‘which “could - mvade “Caloto, Sha tiao- tsao‘ -
(), Kanto 51 and Usen were 8, 9,6 and 4 respeetwely,' .'
though only one 1so]ate had’ pathogemelty 1o NP-125
and 1o 1solate o Rammard Str 3, Zenith’ and Dular.”

Iu another .report hc wrote ‘that races frorn IB to

- IH group seemed to exsist in Indonesia and m groupf.
: seemed to'be predommant at least in Java 1s1and

Masa.haru Noda (1980), who steyed as an: expert of 7

- cuitwatton in- Lampung “Tani Makmur Project for, two 1
years from . 19?8 to 1980, reported that Slrendah o

which’ is ‘one of upland local vanettes, and Klemas_ o

were, cotnparatweiy resmtant to leaf and pamcle blast

in his field tests . . o S :
I summanzed resu}ts of these reports as fol]ows

1); Vanety Although there may exsmt vanous vaneties
+ “which have different ‘resistant ‘geres in Indonesm, g
_"-there are. apparently resistarit vanettes sueh as
' Raritai Emas 2 Slrendah Klemes étc.
These vanettes shall be tested on- t]lell' reststance
- fwnh other. leadtng va1‘1et1es in. Indonesna by some
E -'standard isolates of Pyricularia’ oryzae . And’ v_ery' '
: suscepnble variety: “Kenicana” is a’ candidalte' of
let‘erential vanettes ” '

g ﬁ)..:jRece There exust many race groups belonged to

from IA to II in Indonesm and the dtstnbutlon :
of races may. dlffer w1th loeatlon or 1sland The
. most prevarent race group m them may be 1D
'group and " many 1solates in | thts country have
.abthty to 1nvade Usen Kanto 51, Sha- tlao {sa0
o (S) and Caloro S0, at least some 1solate wluch
have pathogemmty to tllese four vanettes shall be
:prefered as standard 1solates
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(2) iDENTIFICATION OF PHYSIOLOGICAL RACES OFP ORYZAE AND _
SELECTION OF SOME TEMPORARY STANDARD ISOLATES OF RACES

Renchr YOSHINO* and Otjrm SUMANTRI** :

1) IDENTIFICATION OF PHYSIOLOGICAL RACES

D M'ltenals and methods

For the : 1dent1ﬁcat10n of physrologmal races of
P oryzae 72 isolates obtamed from . dlseased leaves

and pamcles by menoconidial isolation method from -

1973 to 1981 were tested.. The source of the 1solates
_tested are shown in Table 3. Monocomdra.l isolation
was conducted with the same. method that Dr. Takashr
_Kobayashr reported in His interim report and all isola-
tions were carried out by Mr. _Otjrm__ Sumanm Some
of the. isolates had lost their vi_abiliry' and some had
lost their sporulation ability when 1 dealt. with the
isolates.  -These 1solates were excluded from the
1dent1ﬁcdtron ‘

} Seeds of the Intematronal leferentrals were sent
from Internatrona] Rice Research I_nsntut_e. ‘Prior
to sowing, seeds were soaked in 0.05 % of seed dis
infectant for 24 hours and in tap water for more 24
hours. Gemninating seeds Were sown in S ¢m x 15 cm
x 10 cm plastic seedling case; ~ Four varieties Were
sown in’ one case and eight sesds for each variety.
N. P;0;5 and K30 were applied by-1g for each:oase
respectively.” 0.1 % solution of Ta 'rch:garcrl (3 hydroxy-
5-methyl isoxazol) was pored on each case unmedlately
after sowing to prevent the occurrence of take all
disease of: seedlings,
at about fouth leaf stage by ‘the spraying method.

To obtain sufficient munber of spores for inoculation '

test, each isolates. was p}ate -cultured on oat:meal agar
“at 28°C for 10 days and then aerial mycelia was washed

off with the sterilized water containing or not containing.

0.03 g of St\réptmy_cin in 1 2 by brushing the surface
of the culture using painting brush. Washed cultures
were exposed to the fluorescent light in an incubation
box for two days. Spotes formed on the surface of the

cedures for culturmg isolates,

The seedlings - were inoculated _

.~ percentage of isolates infective to Kanto 51.

culture Were ié’ds’'p‘e'nd'ed in 0.02 %.of TWeerr 20 solution_ _
and the’ spore concentration’ was adjusted to be about :

20 % 104 per 1 ml usmg heamacytometer About 20 mi -
" of spore suspensron vvas sprayed for one seed!mg case

by glass noz:r!e sprayer Inocu}ated seedlings wete kept'

Clin a molst chamber at 27°C for 24 hours and ‘then

transferred toa net house Seven days after moculatron N
fesions appeared on leaves were observed These pro-
raising seedlmgs and_‘
inoculation were cartied out throughout all studles in
this report '

(2) Result and Drscusswn .

I Muke]al Amir and Mr. Otjrm Sumantn had’ con-
ducted 1dent1ﬁcatlorr of phys_lologl_cal raccs_ for ‘more’
than haif of the isolates collected before this experiment.

Inchiding their tesults, obtained fresults: are shown - in

Table 4 and 5. 50 isolates out of 72 collected isolatés
were ‘identified and classified into 16 -races as shown
i Table 5, i¢. IB-63, IC-1, IC-I§, IC-17, ID5, [D-9,

1D-11, ID-13, 1D-14, 'ID15, ID-16, IF-1, IG-1, 1G-2,

IH-1, 8. In these races, IG-1, IG—2 D15 and ID<13
were predommant '

Among 50 isolates 'or'rly‘one' isolate had the pathoge-
nicity to Zenith and no rsolate to. Raminad Str. 3.
On the other harrd 16.0, 70. 0 and 42.0 % of isolates
1dent1ﬁcd ‘had the pathogenicity to Caloro, Sha-tiac-

~ tsao (S) and Usen respectwc]y To Kanto 51, 16.0 %

of isolates had the affinity. These results seemed not
to differ so widely from results of the previous studies
discribed in the section ¢ne of this report 'except low
' For the
distribution of TAces, any distinet differences were not
found out wrth locations in lndonesra in this experiment.

*
#k

: INDONESIA

Department of Agrrcultural Envrronment Agncnltura] Reséarch Center Yatabe Tsukuba Ibaraki, JAPAN
Pests and Diseases D:vrsron Bogor Research Institute for Food Crop, 1l. Cimanggu keci! No. 2, Bogor,
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“TABLE 3.

Listof Ppricularia oryzde caV, isalates

Date of isbl_atidﬁ :

o Varisties

. Location

. No No code.-. : * Partof samples
1. -P02-7301 7. - 712493 - Gropak Gede 106 Lampegan/Sukaburi Leafl | " Upland -
2.7 PO27302 141273 - PadiSalam - po e Cow
3. P027303. 151273 Jambo ” " »
4.+ P027304 1 17-12-73  Kantong ° _ » » "
5. - P027305 i7-12-73 ' Gropak Gede 106 " »
6.0 PO2-7306 17-12-173  Genjah-Lampung » » -
7.0 .0PO27307 . 22-12-73 PBS G " " e
8 'P05»7301 S 2712473 - 'Cempo Ondel \Vates Wonosan Yogy'i " Lovland
9. . POI2- 73011 27-12-73  Genjsh Lampung 'lamanbogo Lampung » Upland’
.10 :PO12-7302 © 27-12-73  PBS - _ o
11. - P02-7401 11— =74 . Dara vt 'Lampegan/s,ukabum. »
12, PO2-7402 11— 1-T74 - S(;gla_ﬁg ‘ -Gunung Geuhs[Sukubuml e N
13.0 P02-7403 11+ 1—74 Tadukan Lampegan/Sukabumi =~ ” »
14, P012-7401- 8- 274 Bicok Tamanbogd, Lampung " "
15 1P012:7402 12~ 374  Roma ' ST L
16, POS.7401 12 774 ' ‘Pefita I/! Rainbatan/Wst. Sumatra - Seed Lowland
17.  PO87402 - 14— 7-74 PB5 . Lo . Leaf P
18, P027501 24 . 1-75 Gama 61 Selaw, Tasik Malaya = 'Uptanil
190 - POATS01 20 575 CA63 Tulungagung, Bastjava”  Neck T
20. - PO12:7501 200575 Bisol - 'I"lmanhogo Lampung Neck »
21, POL2-7502 20— S 75 B238Sc Tamanbogo, Lampung -~ Leaf »
22, POI2-7503 2-12-75 Bhc : » Meck "
23, P0O12.7601 21 - 1-76  Lokal “Kotabumi/North . - Leaf »
. o Lampunhg i
24, P0O27601 ~ ‘21— 1-76  Anount _ Lampégan/Sukabumi " Upland
25, P027602 12— 3-76 - CentralBodas. . Ciparay, Bandung. - » Lowland
26.  PO27603 23— 376  PadiSebar S ' ” »
27, PO2-7604  23-= 3-76 = Pelitalfl .o » "
28. - PO'12-76_02 24— 3-76  Seratus Malam ’ Tamanbogo_lLampung " Upland -
29, P027605 30 376  PadiSebar _ Ciparay/Bandung Seed  Lowland
30, © P0I27603 23— 4 =76 IR272 Tamanbogo/Lampung | Leaf Upland
31, P027606 - 4-— 676  Jerak Cipanas, Cibadak, Bogor ~ ” Lowland .
32, PO27606.  4- 6-76 2230 Lo : Neck w0
33. P027608 © 6- 9-76  PBS Laimpegan/Sukabumi Leaf Upland
34. - PO27609 © 30—12-76  Parelero - Adapraja, Rajadesa " »
: ) R B © Ciamis - : .
35 PO27610  31-12-76  Gama . Rajadesa/Cianiis ” »
36 . PO127604. 311276 . Anomj . . Tamanbogo/Lampung ” »
37.  p01278025 28 — 7801 - 5 . ‘B2153d-Kn-6-3- 3 ” »
38, POI2-78025 28— "1-78  B1734-B-126 S » »
39, POI19-7801-1-5 4- 2-78 . Ujung Pandang/South Sul. " »
40, - PO12-78031-5 4 — 2778 295 Y-Th-9 -Ta‘maﬁ_img'q/Lampﬁng' " "o
41 P027801:1-5 15— 2-78 . - Sigadis’ Muara/Bogor. _ Leaf Uplarid
42, P012-7804-1 20- 3-78 C22 Daya Itoh/North Lampung
43, P08-7801- 1-5 27~ 3278 Dewi Ratih- Agam/West Sumatia » Lowland -
4. P0I2-7805-1-527 — 3 - 78 - Sigadis TamanbogolLampung » o
45. P015-79015 17 — 279 Lumut Kalimaittan h Green house
46, P0O15-7902° .17~ .2-79  CehMun Nang * Kalimantan » "
47. - P02-7903 20— 3-=79 . IR30 - " Bogor »
48, PO12-7904 20— 3-79  Bicol Lampung (Tb) Neck :
49, POI17905 22— 3-79. . BPI PRE Leaf - Upland
50.  PO11-7906 22— 3-79 IR 30 »o " Lowland
‘51, POI1-7907 22— 379 0 #30 Neck "
52 PO11-7908 22 3-79  #65 » Leaf Upland
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TABLE 3. {continued) -

" No.

" Noocode  Dateof isolation ., .. Varicties

Location - Part of samples -+
53,0 PO11-7909 22 379 - IET 1444 CPRE.- -  Leat . Upland
'S4 POILTOI0. 22— 379 @3 e Neck ~Lowland "
55,0 POIZ7911 23 3-79 €22 ‘Lampung . Upland’
56 POIL-7912 0 23~ 379 IR0 "PRE". o * Lowland
57.  .P08-7913 23— 3-79  Rambutan ‘West Sumatra Leat
$8.. POI17914 23— 379 . Seratus Malam CPRE. .. o - Upland
59, PO2-8001 24 - 4 - 80 " . Asahan - Kuningan/West Java » - Lowland
"60. P028002. 24- 4-80  Galur - Pacet/Cianjur . » Upland
61. . P02-8003, 8- 8--80 . Sigadis - Pacet *. - R
62.. PO2-BOO4- B — 880 ' Sigadis Muara - "
63. - POI2-8101 - 5 L8 . B295.Tb-9 Tamanbogo = "
64.  D0S-8102 51180 o Rambatan/West Siimatra ». R
65.- - PO8-8103 5. 1-81 Gunung Medan/West- Neck Lowland
h S . Sumatra, o RS
66 P02-8104 7- 1-81 Sigadis ‘Muara, Bogor . Leaf Upland
'67.  PORBIOS . 20- 1.8 9 Payakumbuh S »
68. P08-8106 20— 1 —81 10 . " wo
‘69. | P08-8107 20- 1-81. i1 e ” m
70. . 'P028108 25— 1-81  GadisMolati Ciamis, West Java = » Lowland
. 710 PO20-8109 IR42 - Késidari, South East Sul. » Upland =
S 72 PO19 Pelita 1/1 Maros, South Sulawesi » n
. Note : PO'Z West Java - P012. Lampung .
P04 East Java PO15 - Central Kalimantan -

‘POS " Yogyakarta " P19 - Central Sulawesi .
P08  West Sumatra.© P020 South Sulawesi
P11 South Su_matra
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TAﬁLE 4.' Heactlnn of isolatas on Intarnailnnal and Japanesa lefarantia!s, ooluur :
of mvmlium and sporulatlon on ost meal agaf. _ e ‘

:Rm‘.im‘.'*’“_ i Contamination.

ECo‘ll,mr of _
: of bacteriuin

lnternational : japa'ne‘se "MV"-‘”?‘{“!

- Tsolate - .__ '
~..No, ..

Sporulation-

m-5 102 white - 7. medium
16 = 1'_ . R Tight grey ‘.baﬁ - 7
S IF -1 . 135 grey ':: J very good
CIG-1 - 002 white 0 gosd
OF-1. . 134 gy verygood
. R white - good:
1G=-1 - 003 -gey . . - medium

- - S - N R T TR

a0 _ 102 grey . . good . " contaminated
13 IG—I ) 002 _' ﬁglltgre_y . '.mcr::lit_lm _' . '
4 IG-1 002 grey * very good
5 iD-14 103 ey - Yerygood
17 D43 103 T ogiey . good
20 ID-14 106 lightgrey  good
2 IG -1 - white - ogood:
22 G -2 . 002 - grey . very good.'
23 Ie-l 003 gy . bad
B B 1 '4172 K 0_67,_ " grey _ . v.ery good -
25 . - 103 . grey . : good i
26 IG -1 002 . prey ' bad - . ° contaminated
27 -1 . 136 whitt - bad e
. 29 oo lC B ) _-103 ‘ ]'igl_ltgrey_: bad .. contaminated
3 L S ey bad . R
32 ID-16 - 102 gey  verygood
33 ID-13 103 grey . wedium
4 : ' white on grey medium
35 ID-9 115 gy . . veygood . .
36 ' LT L -_whlte onprey bad o contaminated,
38 ID_'14 103 . ihitc ongrey medium . '
:39 e :]C; 15 102 8 will':te dng'rqy:;.v.c-r_y good _ o
Rt . ) Lo . white on grey _bﬁd ’ c_ontarﬁin.ale.dr :
4 G2 003 . Tghtgrey | bad,. . '
42 ID-9 13 gey .. veygood
.43 . ID-11 113 whitt . - bad. . contaminated
44 R (5 1 - 002 whltc Gngrey medium '
45 D13 S03. gey . yeiygood
46 . 1G=2 003 white ' medium
47 IG—1. 002 . white © ‘:zvér’;){gqu
48w m o
L4 G -2 * 11003 white on grey.medium- .
50 - IB-—63 .. 103 gy - vérygood
©s20 ID-15 103 gy o - pood -
53 : ':ID 15, . .103 gy 'n.ne'diuull:,_ -
sS4 - ID-15. 103 gey - good . ..
CUSS -1 002 gy good
.86 . ID—15 -'.1_03 T gtey S very go__od. :

©. 003 white on grey micdiym
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TABLE 4. {continued)

Reactwn on Colourat Lo . Contamination

‘ _ls;:]];"e_ ! inte_rnahona] Japanese My‘cg.llum: _VSporg_l.gtio.n:. i 'pfbagterlunl
57 M-l 003  lightgrey - . miediuin
8 16— 006 whitegrey - bad
59 IF<1. 0,037 “gey . bad
60 IDSI3. 507 lightgrey medium
61 . iC.l—-_..l‘T . 137 white very good o
62 "IDl13 : 502 _ gmy medivm
64 -5 102 ,_Whi.t_e R '_goa:d ke
65 . IG-1 003 whiteongrey medium
66 AG-1 . 003 gey | bad
67 ID—-15 - 103 grey . good
68 Smo. 003 white ongréy_-béd_ ]
69 - - -1 . 003 white on grey . Véry good
T ._ IC =1 . 0g6 . gre}' . .ba_d
7 G=-1, . - 006 gey  bad
72 - T ID- 1_3, ©102 gy . medium

Note Wlutc on grey ' in thc colum of colour of myeehum means that grey coluured
my éelium grew on oat meal agar at flrst and then white my celium covered grey
ane grddually

To know the distribution of races, _discasgd'sﬁmp_les * ‘leaf ‘and 'béﬁicle are.'sér.npled from 1,000 ha for the

should be collected based on the statistically significaiit -~ identification of physm!ogica} race to know the dlST.n R
sampling method in-future. Now in Japan, one discased =~ bution of races. o

TABLE 5. Resction of tested isolates to International Differentials

- International rage .

Variety ' L _ . - T
_ 1863 ICI IC15. IC17 ID5 - 1D9 DIl IDI3 1D14 IDIS
‘RaminadSt.3°° 'R~ R R "R R R R R R 'R

Zenith .8 R R R- R R R R R R
NP 125 ' R ‘M S M5 R R R R R R
Usen R § s R MS - MS S S.  MS S
Duilar . R 8§ “R.°sS M8 R R R R R
Kaiito 51 R s R S RS s R R R
Sha-tis0-tsa0 (5) R s R S s RS 3 R
Caloro s 8 s s s s . s R 8
KofateNo. ~ 50 27° 3% 61 1- 35 43 33 15 ° 52
' ' R PO is. 20 53
60 38 54

e 56

72 C 64

' FUeT
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© YABLE 5 {continued) -

ce 7 ntornmationat Rage L N\:mbet of mlateswhich P
Verlety ' et N —~ " ¢ant invade each different ulvasion
mMeé: - 1wl 16l IGY  CIHP o 1L ‘_mk A
'_RammadSlr 3 R R R.RT R : R - 0 _' TR
Zenith R R R R R R : Lo
Np 125 R R . R R R R 3 B0
Usen .$ R R R R R 2 a2
- Dular R R V_j R R =_1,-‘R5. R 3 6.0
Kanto 51 R M8 R R IR R s 160
- Sha-tiao-tsac (S) R. S S5 "fR_ R 35 Do 10,0
Caléro . R . ..S : ‘.S-. R S _. R . 38 o 760
o R Total 50 .
isolateNo, . 32 4 a2 55 48 :
| o B 2 ST 68
59 13 4l 69 -
B TR [
230 49
26 S8
. 4d
Y
65
66
S0

71

2} RBACTION OF ISGLATES ON JAPANESE DIF- _

FERE’\!TIAL VAR!ETIES

The followmg nine vanetles wh;ch have a- smglel'
d1fferent major gene for vertical remstance to ‘blast
fungus are used for race dtfferentxals in Japan Shm 2:
Piks, Axchjasa}u Pla, Islukanshnroke P1 4, Kanto 51
Pik, Tsuyuake
: Picta, Pi No.4; Pi-ta?, Torido 1.; “Pit 71

Collected isolates - were moculated to. these Japanese:
_d:fferennals by the; spraying’ method and reactxons on
thiese varieties were investigated. R T

The results obtained ‘are shown m Table 4 and 6

52 isolates” out  of 72 1so]ates co]lected ‘showed :17. ©

different reactmn pattem on. Japanese dtfferentlals
lhose were 002, 003, 006, 007, 037 102, 103, 106, -
113, 115, 134,.135,

those. !
which could invade Fukunishiki and PiNe: 4. -~

‘Pi-m,. Fukumslukl P1 -z, Yashlromoclu' :

136 137, 502 503 and 507
003 -103; 002 and 102 race: were predommant among
There was not an isolate in th_e tested 1so]_at_es

: =Isolate No SO whxch was IB 63 a,ls.o could ot mvade'.

Fukumshlkl Both Zenith and Fukumslukj “have the_:'

'_same remstant gene P:-z but reactlon of. these two

vanet:es for. Isolate No, 50 were different This was

" the same result as the obtamed result by Kobayasm -

Number ‘of lsolatcs wluch coulcl 1nvade eaeh of Japanese .
differentials was. also ‘shown m Table 6. - 49 1soiates

- "out of 52 isolates 1dent1ﬁecl had pathogemslty to Aichi-
T asahz 61.5 and- 53.8 % -of the isolates: could invadé

Shm 2 and- Yasluromoclu respectwely, although only

1 3 and 4. 1solates could mvade Torlde 1 and I‘suyuake_ :
. respectively:’ ¢ Ll '

Comparatlve.table of 1dent1ﬁed Intematlonal race

and Japanese” Tace is shown in Table 7. All 1solates o

wh1ch belonged to IB lC and ID- group of Intematlona}_ '

-~ race had pathogemslty to Yashlromochl On the other - -

hand alf 1solates of 16,
mvade this vanety-’.
: to: Yash;romoclu Wi

'IH_ and i group “could  siot
In-the IF- group, mfectlon abnhty
_rlfferent w:th isolate.- Al] isolate

;,wluch showed M toﬂ s reacuon on Toride 1" were

included i m 1D: 13 race type. -
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parative Tabld 6t identified Intsrvational Race and Sapansse Roge.

lntéiﬁatibhal Race - Japaneserace ‘
R s L 500
o e 136 Ry
s © 102 39
S am 61
D" .5 o 102 1
A T VL 3 42
SR s a5
TR i 43
S e o
' R T S 3317
s02 . e
s 60 -
14 03 15 38
L 106 Y
15 RS I R
s 5253054 5661
el 02 C320 '
LR T G37 59
o 135 : .
(e 002 5131426 44 47
' T gos 8 23 65 66 '
- 006 BTN R
Ca ol oor. 7SR
' o003 41 46 49
006" .58
, _ - 007, 2%
S 002 88
R 003 5769
1L < o0

3) SELECTION or SOME TEMPORARY STANDARD :

ISOLATES

Pnor to the declsmn of temporary standard Jso]ates, '
a prelnmnary test was conducted to know reactlons of -

leading vanehes in Indonema to six isolates wluch were

identified a§ 1G-1 and 002 type of race by Internatmnal '

and J apanese dlfferennals

Table 8 'shows us many interesting 'informatlofls ‘as

described below The v1rulencc of [solate No.44 seems

to be weak. S-type lesions did not appear clearly on

many _vane_ties_ t_ested_ So, ‘this' isolate is unsuitable

Tww

-.for A standard 1solate to check the reactlon of rlce' :

vanenes to blast fungus : ‘
Although reactlons on meandm, Semeru and Laka_.

- were dlfferent Isolate No 5. and ‘No.- 13 seems tor'
' belong to the’ samc pathogemc race. These two 1solates_:_

showed almost samc reactlons on’ most of vanetles

-j'tested lsolate No 5 is recommended as the standard -

Lol this race because of more clear reacuon than Isolate
- No. 13 LR

Although reactxons on Ayung and stadane “wire

dlfferent ‘Isolate No. 4’? and ‘No. 26 seems to belong
-to the same pathogemc race.

Isolate No:.26 is recom-
mended as the standard of this race. because of” more

‘clear reacuon ‘than Isalate No. 47
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But: thése varieties shall bo climinated from

._'can;iidéites of di_f_ferentié]s"i"b;r‘ pathogenic races of blast

.. because of {heir unclear reaction.

o MR—‘gype lesions were-appearé_d-on‘!(lema:s', :Sum'ant__ﬁ'
and Sirendah by the inoculation of most. of: isolates.

future,

There are posibilities tl_1a_t these thr_ee _Varietic’s have

" Using lsolafe No. S, 26 and 14, varieties lested
were divided into S groups as shown.in Table 8:2.

so-called field resistant genes and these varielis seems

to be available as mother varieties for breedings in

A I d E ¥ L s -8 q R s BT
A 4 YN BHEW 8/TW. ¥ ¥ A B/TYW  8/TEN 8/9¥W 8/TUW - uepmong 61
e A OSPMN SR 8/TNI S/T9N S/TEW ¥ B/EEN 8/bMIN 8/TEW L 8/TEKW - | iguewns gl
$ S §° Ys g s s s s s s $ euBduay L]
¥ . 4. ¥ 4 s aws s S - 8/z8 " 8fes ¥ i ., nuusg ‘gr
an ¥W . 9/SS  9/sS  8/LS ' 8/sS  9/¥S - 8/s8 § S Lf9s LIS | weew snieteg (§T
S/TEW ¥ B/ENW SN 8/5S. 8IS 8/eS /55 §/ss  8/ss ¥ ¥ Ct g
" B 8 s “§ o 8fzs U8/9s siEs S . 8{iS 8l .8iss Tiemed g1
¥ da . -8/8s - gfzs A R 8/18:- . 8/€8 A S/TNW. BIEWW . 9/5S R (A 23 I
¥ R 5 S - 8/SS . 8/SS  IB/S - R/SS 8§ 848 T m/ES  8/1S awepEsLy. "Y1
LS 4 8 8/93 A 9 B/ES . 8/S W ®/TEW  8/€S T g/ss Tewag gl
[ SRR .8 s i 4 .8/Ts 828 - 8IS - ®/1S. _LivS LS. YheI I3 6.
R T s g s less s sus s s .8 s o g
9 4 S §/LS. 898 T 8/¥S - BISS - 8/¥S.  8/LS S 8/cs - 818 D BmAY
4 Cd 898 895 sjtW W LSS §/zS § - § 18IS s Py 9
q g ¥ 4. 8f£8  4fTS . 8§ §/Zs 4. g1 9w sy Ed s
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- A S/EEN. 87N 8TEN o O Ao OBTENC B/TAN B/TANW LT
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Table 82.

Reactior: of leading varieties in Indonesia to 1G-1, 002 typa isolates
e B T & TS T 'T‘cegégotfﬁf?"
No. Varity Nl s L . o
\. Asshin® . R R R .- R e R o0
2 Tetep. . R R R ‘R R R 0
3. Klemas MR-R R R R MRR R . 0
- 4. PB 42 R R R R R. R 0
5. PB.45 R R R R 0?
6. Cimandiri 'S MRR '8 R - 3
7 Ayung ' R 5 s 8 S R 3
SR s “8. $ '8 s MR 3
COIFT 1444 S R R 8 R Sy
10 Gemar - R . R S R 2
11 Cisadane s .8 $ 'S R 3
12 Gati . SR : R - R 2
13 Pelita 1/1 s 8 s .8 R 3
14 Bicol _ R 8 s MR R T
15 * Seratus Malami s 8 s . 5 § - MR’ 3
16 Semeru R s 5 5 T 17
17. Kencana .8 8. . 8 8 s 8 7
18..-Sumantri MRR ° MR 'R MRR MR . R’ 0
19 Siredah ~ 'MRR  MRR R R MR R 0
20 Laka - RS R, R R . R 1
_Codc No. _ . i 2 4

Code No. 0 ; 'Asahan, Tetep, Kiemas PB 42; PB 45,

_Sumantn and Slrendah These varieties .

‘were “not attacked by any’ of isolates

Bicol, Semeru and Laka. .Only Isolate

No..§ could aftack these Varieties. Iﬂka

will be recommended as. a representatwe
Hmthlsgroup . S

1IET 1444, Gemar and Gati, Isolats No.
'No. 26 ‘could attack ‘these varicties.
"'IET 1444 or Gamer will be a representa-
tive of th.ls group

Cunandm, Ayung, C 22, Clsadane, Pelita

Code Nt). 1;
Code No.2 ;-

' Codezﬁo. 3 3

n and Seratus Malam Isolate No 5'and.

"26 could attack these varietics. Seratus
Ma!am or C- 22 wﬂl be a representatlve
_ : of this group
CodeNo. 7 ;
' tested

Kencana were attackecl by a.ll of lsolates

Isolate No. 44 seems to have w1der host range than-

.other’ 1solates 50 if we can’ find out a isolate whjch.

belongs same’ type and has higher virulence, that _1solate

will become one of standard isolate.

Isolate No. 60 :

“Isolate No. 15

As descnbed above even the ;solates wh.wh belonged'
the same face group based on reactions on Internatlona]

and Japanese dlfferenha}s showed dlfferent rcactlons

on leading varieties in Indonesna These results seemed
to mdlcate that Indonesmn varieties have some unknown

_ 'res1stant genes agamst blast fungus and these genes
'_can not be detected by Intematmnal and Japanese
' differentlals

So we. can not ‘select standard isoldtes

‘for ‘the’ selectlon of the Indonesian dlfferentials by

only reactlons of isolates-on Intematlonal and. Japanese

: dlfferentlals

Next 8 1solates were se]ected as temporary standard
1solates for the grouping of Indonessan varietics based

on the results of mycehal-_grqwth_ and ‘sporulation on
“the oat meal agar, frequency of isolation and reactions
on International and Japanese differentials.

,ThlS 1solate has the pathogenmty to -

“Toride 1 o -
One of predommant races'in Indonesna -
Ornie of predoriinant races in Indonesia

: _One of predominant races in Indonesia

Tsolate No. 66 :
Isolate No., 64 :

' _;-]8'3—



lsoléte: No. 6:
Isolate No: 24

Isolafe No: 39 :
Isolate No. 47

This * -isolate - cdii mvade so called

: _'Chmese type varicties
- This isolate has the capabihty to attack

!shtcarlshiroke - :
This isolate belongs 1o Ic group
One of predominant races in Indc_me_sia
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(3) GROUPING o;= INDONESIAN RtCE VAmETrEs BASED on REACTtON l_ e
: TO THE TEMPOF&ARY STANDAHD ISOLATES |

Renchl YOSHINO* and Otjlm SUMANTRI**

64 Indonesran vanetres were moculated wrth erght
temporary standard rsolates as. shown m Table 9.

Among 64 varretres, from varlety No.. 48ito. 60 were

mtroduced from IRRI “and others were Indonesran
local virieties and those of released from CRIA '

46 among 64 vanetres were. ascert'nned about thelr '

reactlons to 8 temporary standard -isolates. and: dmded

into 24 groups (Tab]e 9-3; Fig. 1). In Fig. 1, the tested

isolates were placed in a row in order of wrdth of then

host. range, that is, Isolate No. 74 was the widest . and

Isolate No.. 6 was ‘the . narrowest Vanettcs relcased

from IRRI were sepalated 1o only 4 groups and some
of new varretres released - from CRIA such as Bathara )
Arimbi, Jelita and Syntha were belonged to the same'

group while most of locat varieties coniposed - one
'group by one vanety

About 1solates tested, Isolate No 60 THust be checked'

again about ifs pathogenlsrty to Internatloml and
Jdpanese dltferentrals ‘becauise of ifs weaker pathogem-
sity to Indoncsran varieties than expected Ieolate
No. 47 shall be eliminated’ from ¢andidates of sta;ndard
isolates by thé reason of - the resuit of the drscussron
on Tabie 8, Isolate No. 5 and 26 shall be added to
candidates of standard newly

examined again about its pathogenrsrty to leadmg

varieties with other 003 type isolates. After these i inog. C
ulgtion tests, newly representative races must be selec_ted-. :

_Anyway, more’ than three .years" will b‘e'needed_ to

establish the original set of differentials' for rice blast '

races in thrs country as ‘other country needed before.

I think that the. most basrcal]y needful thing to proceed'

this work further isto know what are rmportant varieties
for the actual cultivation - and breedmg in future
About lsolates used. 1 have already- wrltten some thing
in other sheet of this paper Besrde_s those, I think we

Isolate No. 66 must be’

_j need 1o t‘ nd out somme ¢ isolates wlnch e'm att'rek PBv38

We know PB-38 has ‘aalready. invaded by blast disease .

) 'm Indonesra though all 1solates used i’ 'lable 9 could not
_ attack thrs varlety ’ :

We must- 1emembcr that the drstrrbutlon of pathoge

mc races would change wrth vanetres cultwated IF
' -.some vanety become popular i cultrvatron by the
" reason “of havmg vertrcal resrstance to - predominant
“races; new races’ which - have afﬁnlty to this variety
"'wouId appear. W1thm a few years and the breakdown.
_ _'_'of this variety would occur “So,'1 thmk vaneties which
_have’ honzontal resrstance to any 1aces ‘will be better
; for _the actual cultrvatron of rice’ if it |s possrble, ‘And -
" some ecologrcal studies on blast drsease ‘will be also’

needed in’ future. Thé character of blast.f_ungus in this

“country seems to be different from the fungus in Japan.
-For mstance, Sporulatron ‘is best in the ternpeiature _
25 to 28 Cin Japan and sporulatlon ablhty decreases

rapldly__ above_ 30°C. " But in Indonesia,- spontlatron
seems to"be .good even at the femperature of 32°C.

- At what temperature can:the blast fungus sporulatest

in Indonesia ? Some studres must be camed out on .

“this questron “And how doces the strong rainfall affeet
“the development of blast disease in a ﬁeld shall be also

studied. In spite of the optnnal temperature for’ blast.

:,dlsease the disease incidence. .of :blast in lowland fields
Cin not 50 high: I think there are many mtcrestmg pro-
blems to be clarificd in thrs country from the ecologrcal .
-srght of view. :

* _ Department of Agrrcultural hnvrronment Agncultural Research Center Yatabe 'lsukuba, Ibaralu JAPAN
*%* Pests and. Drseases Dmsron, Bogor Research Instttute for Food Crop, Jl. Cimanggu kecil No. 2, Bogor ‘

INDONESIA
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Table 9. Raaction of indanasian varlatios to the tomparary faprosentative isolates.”

e

66

a1

Tsolate No. - ). 66 64 ] i T 390
International Race . D13 - 1G-1 . Ip1s D14 IRl 1G22 15 - 1G4
No, o BMSRRIC . on o030 102 103 134 - 007 102 - 002
" Variety - : - S o

1 Siendah Co3ss RM mMs. M - gM R.. R' 2s

2 Compo Turi s 688, . s &P 1/88 s s s
"3 Papaht Areri § - R 7§ M-8 & 'S 678 . R’

4 Genjah Lampung’ §: ~rh ‘8 R 3718 388 L _ R
-5 Usang Urangan. I8 R “R 8 iR 8 RYORM

6  RantaiEmas R rRP R MR s RPT Ligms

7. Dalembang Darat 8 g sps RN s o4es 0 R R
'8 . Rembang s uysMr RM 315 s s RY R

"9 Pulut Bandiahuja s uss  sms s wrM s R Cyms
10 Bathaa R s S RYoRh s s s

11 Cina s. rR'Y - om apms M s gt ogh
12 Cahaya s s .8 ’RY RN L a8 4ss ers
13 padi Buluh R R .5 S R 2ps  RMYORM

14 Belulung S Y8M-S S R . R .. M5 .S rY
15 Klemas MR RP R RM yem  RY pM gD
16 Kencana Bali s s s s . 87 s s s

17 . Seimariti - Moo R R RM sps r oRM T R

18 Kasturi: s rh s R"™. MMR 85 2/8S . 6f8S
19 Java 14 s . rM S  38MR. . R - -8 M 5.
20 Maluman. 8 " s s R 8 R 38S
21 Kencama: - 5. 5. 5 s S ] 'S -8
22 Seratus malam s MS MR $ s s R s
23 Gata R" O wss s ‘R. . RM s R uss

24 Citarum - M 5T s amse R 8 s 38s
25 Serayn S5 - 5/BMST S P s s R IgMR
26, C4-63 RM - usMr o4ss &M R mMs . RD agss
27 Bengiwan R 48 . MR  R' gV R R'. . ms
28 Pelita 1/2 MR 688 . .s R  gY S 4/SMS . 6/8S°
29 . DewiTaia MR 4/88 s Rh. o gh S . 38 7/BMS
30 Remaja R § s rM O RY s M g
3 Dary . TR sfss s A S . yss yss
©32  DewiRatih - - ®D s s RP R s R s
33 . Bicol (BPT-76) Ys eS8 yss RN mso RN s
34 Brantas . | yas 288 . s R, RN ysus RM  ms
35 B29jTL-9 R 488 - 8 R 5/8M. 4/8MS . 6/8MS  3/8M
36  Laka Rl RN gmmss R® RN 0 RP 0 gh o gh
37 C22 s s R & s s R s
38 Gaii - 8s o ouss s b R zes RD T ams
39, Ayung R - 4ms ss crE RN TS sss o ass
40 Asahan R &M oyss  RP rR O RR O RN RPL
41 Cisadane RM yss s ®RE U RM ass ajss o s
42 Pelita 1/ R as s rM. . RN s 6/85 38 . -
43 . Semeru R '_R_h T RM M s RYRM
44 Cimandiri R 3fsMS  6/7S rP rb 4/8s /88 . 1/8S ..
45 Gema R 418 s  r'.R" s R ss
46 IBT 1444 8 yis 8 yss  uss s rRMY gss
47 Sigadis.” R s s RM R Ms o iss L oapis
"48  Lagos R “Ri.. 8 11788, R~ R R R"

49 PR 5 s /" yem R R"os R R
S0 PB g R s s - R RM 5 g
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TABLE 9. ;I(con'tinua,d) .

CYeolite No, i o 607 66 64 )

Cighgah o 39 ar

" Intornational Race < (ID-A3: 1G1 DS

- ":No. A
C. Variety

. " Japanese Race

IRl 162 1615 i1,

507 003 102 B4 007 102 o2

Sl.

52
33
" 54
55
56
57

58 -

"o
60
61

62
63

64

B 20
PH 26
PB 28
PB 30

PB 38

“PB 45

Adil

w
:I‘_D‘ ;
i
= i
W
=]

-
B sgms
s
si8s

8

R

MS

'.2}83 R S ) Rh'
Lygms s o RP
' 1/8S - 6/88
s s
4f8M -
Rh
1/88
R
2/88 -
1/88
§

o

i

FeR
2B B
== o

e

-
B = =
o wm

PB 32
PB 34
PB 36

50 R
-~

o0 e

T
-
=

=
o
g.
= R

%,
e

L R
b=}

-
-
~

[
=

-
=
=2

PR 42 -

=
i

= T
-

[
=

SR
=
= om
=

Arimbi
Jelita
Syritha

R
=

= =
ot ot
w

-8
.8
s

woEomw 5 SR
w

Femticarta G
e
v e

=
A

3/88"

B Note : 2/8 § means that 2 seedli:igs showed susoej)tible: reactions and the other 6 seed!ing.s showed

" tesistant reactions.
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TABLE 9-2 Reaction of Indonesian varietios to tha.tamﬁorarv standard isolates, .

_Isolate No. - oM ed 66 47

S

15 .

Tgmpor'my

o (39 0150 s
Intornational Race 162, 01§ IG1  IGA ib43 . I1C15 - ID14 -0 Code NO.
Japanese Racs ~ 007 1027 003 - G0Z . - 307 . 102 103 134 - of
No. Variety - ' o B ' .Variety. :
1 Sitendab SR MS . R - MR 8 R R R S D22
2~ Cempo, Turi 5 s -8 8 8 -8 "R LR 0717
3 Papah Aren s s R R- . 8§ 8 5 8" 363,
4 "Genjah Lampung S 8 © R S R R o o
5 . Urang Uragan: 8 R 'R R 'S “R § R 121
6 Rantai Emas s R R R R R R R 001
7' Palembang Darat 5 5 R R 8 R R R 023
8 Rembang ] R R R . 5 R s .
9 Pulut Bandrahuja - S ] R R 5 R S, R 123
10 Bathara s s . 8 S R § R R 057
11 Cina - s. R R K " 8- R R '
12 Cohaya R 5 5 S S S, R R _
13 Padi Buiuh 5 ] R [ R R S R 103
14 Belulung M5 S . R s $ R R :
15 Klemas R 'R R R MR R R "R? 0007 -
16 Kencana Bali 8 s s 5 S s s ] 377
17 Semariti . R R R “R M ‘R R 5 220
18 Kasturi: '8 8 R s S R R - MR 033
19 Java 14 'S S R s s M R R 073
20 Malaman S 5 R’ 3 R '8 R
21  Kencana 8 3 s 8 3 s 8 8 377
22 Seratus malam s MR MS 8§ s ‘R 8 S 335
23 Gata' $ ] R 13 R R - R.
24 ~Citaram- S 8 5 M 8§ R
25 Serayw s s 8 § R R s -
26 C4-63 - MS s R R R R R © R
27  Behgawan 'R MR MS R - R R R
28 Pelita If2 s S § 5 MR R R
29 Dewi Ta,r_a" s 8 MS MR R R }
30 Romaja S 8 8 5 R R R R 017
31 Dara 5 5 5 R R ‘R R _
32 Dewi Ratin $ s 'S ] "R R R R 017
33 Ricol . Ms s R R s 3 R R 043
34 Brantas _ s . R R R R R R
35 H29-j-Th-9 $ R 8 R S _
36 Laka R $ R R R R R R . 002
37 C=22 8 R S S '8 R R R 035
38 Gati R s s R R . R R R 006
39 Ayung R 5 R R R 3 R R 042
40 Asahan R R R R R R R R 00D
41 Cisadane R s -8 R R R ‘R R a06
42 Ppelita 1/1 s I s R s R R 057
43 Semeru ] R R R R R M 5 301
44 Cimandizi 8 8 '8 R R R R R 007
45 " Gemar. - 8 s 5 5 . 3 R R 13 017
46 IET 1444 8§ S S s s ‘R $ R 137
47  Sigadis MS S 8 5 R R R - R 017
48 Lagos - R s R R ‘R R R R 002 -
49 PB 5 - &) SR R $ R R ‘R _
50. PB'8 -8 s s s "R R R ‘R 017

R



TABLE 9.~2

{continuad)
IsolaigNo. Do e U66 AT 600 390 s g - Temporaty
International Race. CIG2 DS 1G4 G IDE3 L ICST ID4 - CodeNO.
. JapanesiRace” 007 102 003 002 . S07 - 102 . 103 134 of .

No. Vanety : T < T : Variety
51 _Pnz'o" 8 8 R R R R "~ R R 003
52 PB 26 $ 8 R R R~ 'R R - ~R. . 003
53 PB 28 s M ‘R .R R R R ‘R . 00¥

. 54 PB 30 8 8 '§7 8 R R R° R 017,
55 PB.32 S. oM R .- R 'R R R -~ R 003
56 PB 34 $° R R R. R R R R 00t
ST PR 36 o8 R . R R R R R R 001
58 PR 38 R R R R R R R R 1000
59 pB 42 ‘MS R R R. ‘MR R R . R 001
60 " PB4S: - s R GRT R MR R R LR 001

“ 61 Arimbi © 5 8 s 3 R S R R £057
. 62 Jelita s 5 s 8 ‘R s R . R 057
63 Syntha_ s .8 s 8 R s R R . 057
64 Adil " s s . s R R R R

TABLE 9-3 'G'r{mping of Indonésian varieties based on the feactions

to the tempoyary standard isolates

Temporary
No. of variety

000
001

002

003"
- 006
007
017.

023
033
03s

042
057"

073
077 -
103

121

C123

177

220

301
335
363

377 -

“Variety'

. Klemas Asahan PB 38
Ranta Emas PR 34 PB36 PB42 PB45

"Laka Lagos

PB 20, PB 26, PB 28 PH 32
Gati; Cisadane

: Clmandm Blool

_ ' Remaja Dew1 Ratih, Gemar Slgadls PB 3, PB30
022

Siredah _
Paler_nbang Darat

Kastri : -
c-22

Ayung

" Baihara, Anmbl JTelita, Syntha, Pelita l/l

Java ‘14
Cemp Turj
Padi Buluh =~
U_!'a:lg U_ra_gan

" Pulut Bandrahija )

IET: }444
_S_e.m:ari_ti_-'
“Semeru

* Seratas Malam

Papah Aren * .
Kencana Bali, Kencana
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Groupmg of lndanasian varnaties hased on reaetlons
to tempm’arv standard isolates

'Fig.:1

. ol 24 64 -:"76‘:6 : -471-":-?' 6 39 15 6

. Klemas, Asahan, PB’ 38

Semariti

: Lak_a, Lagds

Ayung

Sirendah

. Gati, Cisadane -

Rantai Emas, PB 34, PB 36, IB 42, PB 45

Semerun

Urang Uragan

c22

Seratus Malam

PB-20,PB 26,PB 28, PR 32

 Padi Buluh

Pél_embang Darat-

Pulut Bandrah_uja
Papah Aren
Java 14

Kastri

_Cfmandiri, Bicol

Remaja, Dewi, Rét_ih, Gemar, Sigadis..

“PB §,PB 30 .

Balh'éra, Arimbi, Jelita, Syntha,
Pelita 1/1,
Cemgio Turi

IET 1444

SIG2 DS 161 161 IDA3 1015 D4 IR
007 102 003 002 507 102, 103 134 .
R——«~R——+~—R-—--R
'RWRWR/ o )
o R——R——R
R R o .
/ \.su—- — R —R"
& —Rr_ . - :
-\s' R-—— R—R
(8) —— (R) —R R——R——R
. _R—R
R—R/ Z\M—--S
/' \S———-—R—SW-—R
RO _
\ R R=—R
S-——-S——--S-~—R<
o §s—3§
k-—u—R<
/ §——R
S . R : R—— R
/ \ R/
R 's<_\s—-R
_ ' $— §—-§
/R%RM“R
s —5 _
\S~——~R————R
(R)—~—.P_~ —R+~—R—R
R——R-—— R
® .R// -
NS s
® - _R——R
) \S S/
— R
\.s/ :
TN

.} means unstability of reactions,
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(4) OBSERVATION ISOLAT!ON AND INOCULATION TEST OF
' PYRICULARIA SP ON WEEDS ‘

Otjim SUMANTR!* and Reucm YOSHINO** g

Dming 'iny‘ slaying in Inddnesid leaf blast 'diseés'ee on
gramineacede plants were observed and dlseased p]ants'_
were sampled. These sampled plants were': xdentlﬁed_ -

their- -species names by ‘the Herbarivm- Bogonens The

names of diseased plants and locations are a8 foliows'
1). Panicum- repens L Leaf blast-‘on:this grass were .

- observed everywhere 1 wsxted namely Sukamandl,

. Lembang, Lampung; Palernb'mg, Pacet, Snkabuml -

Bogor etc.,
7). Digitaria sangumalis L. (Crab orass)

: L:eaf blast on this grass could not be observed SO

widely..
3). Leersia hexandra Swartz

- The occurrence - of ‘leaf . blast on tlus plant m'
Ldmpung Province  was’ conﬁrmed by -Mr. Otjim -
Sumantri and, ine and discased leaves of. this ‘plant-

were sampled from Tamanbogo and. Banda.r]aya

In other. places i could not : observe 1eaf blast

occurrence on this plant. -

Arong ‘these, monocomdlal 1solat10n was couducted'
from & leaf ‘blast lesion on Leersiq hexandra which was

To make clear whether this
isolate has the pathogcmcxty to rice plants or not, the
isolate was inoculated: to International d;fferentlals,
Japanese differentials and some Indonesmn vanet:es

sampied in’ Bandat]ayd

1 could observed only in Sukamand1'

‘studies.

" The fesults arc’ shown. in Table 10 'The isolate from

'I eersia hexaudra had the pathogemcu Y. to only Kencana' .

in varigties “tested. Large and ‘clear ' pG- type lesmns '

: appeared on leaves of Kencana 4 days after moculatlon
. ‘thaugh small browu spots or 1o’ lemon appeared on'
theé other varieties. e

R thmk this simiple result is very 1mportant Sawada,,

K (1917), Glatuong, P. (i961) and. S1wasm Cet al
“{1971) -

“have’ a]ready studled on pathogemmty of
Pyncuiarw sp oii- Leersm kexana’m to rlce plnnts, but:
it was reported that Pynctdana sp. On Leersid hexandr(z‘
did not show the pati1ogen101ty to rice plants in these:' '

was infected by this- fungus Resuits of tests on the

"pathogemclty of the reisolated isolate from: Keucana to-
 Leersia hexandra and pathogemcny to panicles of rice’

plants - should be added ‘to” this requ]t When you will
ofﬁciany pubhsh this: :esult 1 hope you wdl develope

“this study further and-clarify the Telation between blast
_dlsease on rice and those on weeds after tlus There is

a posmbghty that blast diseases_on weeds_ are moc_ulum.
solices for panicle blast on ricé plants.

* Pests and” Diseases - Dmswn Bogor Research Instnute for Food Crop, L Cunanggu kecil No. 2, Bogor,

INDONESIA

ok Department of Agncultural Envuonment Agnculturai Research Center Yatabe, Tsukuba Ibaraki, JAPAN
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‘So- this is the first’ report in the’ world that
* showed Ryncularm sp. on Leersia hemndm has patho
. gemclty to rice plants,’ though only one varlety Kencana -



TABLE 10 Reactinn of lntamattﬁnal dlffaruntuﬂs Japansm dnffamntlsls and sbing
: " indanagian varletiss tn the biast fungus isolated from Leersia iexandra

Swartz
International " Reactlon Jap_a:helsé Reaption ~ Indonesian E Reaction
differentials o differentials - varleties . :
Ramiaad Str. 3 " sz - R Gatl R
 Zewith o RP T Kichi asahi R pelitarn RD
“Ne12s - RPishikard shiroke R - - Kencina §
Usen ~RM KantoSt- - CR® 7 gentha - rE
Dular - . R .- " Tsuyuake TR Sigadis R
Kanto 51 oo . RM . Pukupishiki 0 RM pelitalz 0 rD
Sha-Tiao-Tsa0 (S) R - Yashiromochi gh ’ '
Caloro ¢ . "R - PiNo.4 RE

" Toride:1 rh

Syr_lbuis. LU No. symptoms ]
' R .+ Brown spot are predominant

. E: : pG-tybe lesion are predominant -
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