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psd

Dr, Rusli Hakim
Director of CRIFC
Dr. Setsuro TODA

Team . Leader Japanese

22nd. November 1982

Owing much to your hearty cooperation extended to the guidance team '

for the project during its stay in Indonesia, the team could carry out its

mission smoothly and successfully.

Heréin'attached are the comments and the recommendation of the team

to .the project.

I hope the comments and the recommendation will prove of value in

your consideration and ultimate execution of the project.

' Sincerely yours,

Dr. Yoshio Watanabe

Leader of the gpidancerteam

for the strengthening of Legﬁmeé
in relation to'cropping system

research project.

— 50—



. fhe Comment and The Recommendation

It-ié-acknowledgedfthat the -almost all of ‘the cooperatiﬁe research
works are practlced along the framework of the _Project sel by the prevrous r
guzdance team headed by D . Sakamoto 1n January of 3982, _ '

it is recognmzed that the cooperatlve research works of the pro;ett
have been carrled out so well that several outstandlng flndlngs and the
useful ideas have been proposed S ' _

‘It is the honour of the Japanese experts to Yiear that ‘the ablllty of
Indonesian researchers has been enhanced by practlce of the cooperatlve
research work Wlth the Japanese-experts and thus the CRIFC has ‘been- able
to contribute partly to.the'ihCrease;othhetproaﬁctioa of the field crop.

7 However, towards the end of_tﬁerproject, the folioeihg important
problems . yemain and should be soi#ed.in.order'to terminate the project :

successfully.

Though the cooperativé research works done by the Japanese experts
and their counterparts, are the part‘of the whole research WOrks
of the CRIFC, some of them are worthwhile to be practised continﬁously
even after the project comes to an ehd;
Thus it is advised that the project be keenly discussed regarding
the cooperative research works-mentioned above in order to make their
transference to the CRIFC easy and to attain their expected objective

successfully;

T 1s alsa recommended that the Ind0n651an counterparts ‘should be
malntalned to brush up their "Observant Eye" and Lo carry out the

practical and accurate experimental work in the field.

Several segments'of the_original paper have already beeéen put in the
"CONTRIBUTION". Besides these; the comprehensive report of the first
group of the Japanese experts and their counterparts is going to be

released by'J.I.C.A;

In view.of the factlmehtioned aﬁove, it is recomﬁended that all the
achievements of the_project should.duiy be ?ublisheo by ensurihg
lasting assistance_of Indonesian and Japanese authorities'concerﬁed;'
“In this connection, Japanese experts are. requested to givelneCessary
instruction and training to make their counterparts.able to write

. the paper precisely.
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The apparatus and the instiuments’aré~the'céres.of the advanced
research work. Therefore, it is advised for the Indonesian counter-
parts to becoie well versed. in the handliﬁgfand-the maintenande of
them and the project is reguested to pay deliberate attention to

the description of the items of the A~4 Form of 1983,

The team has beén informed Qf'the'suggestion on the project_fqllowiﬁg
the current project namely “The strengthening of Legumes in requiop to
] cropping systém research project" by the Indenesian authorities concerned,
is to be reported to the Japanese authorities in full. _

This subject. of the following prOJecL would be discussed in 1983 by
the Japanese evaluation team for the present project and the Indonesian

authority concerned.
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(1)

{2)

(3)

Looperatlon Act1v1tles in Central Research institute for Food Crops
(CRIPC}_
* Central Research Instltute for Agrlculture
(CRIA) Reorganlzea to CRIFC on Aprll 1,
1981.

Developmental Processes of Cooperatlon Act1v1t1e5 in CRIA (1968 1978)
The cooperat;on act1v1tles are-based on lowland rice cropplng system85
l) FAO -§ Cooperation ‘activities started in 1962.

2) OTCA (Concerned with“extenéion)

"Joint  Program of ‘Food Production in West Java™

{Leader's name: Sugo Kazuma) conducted as follows: pre-investigation,

1967;:Cdoperation activities from 1968 to 1972 at Muara, and from
1973 to present time at Chihea, Present cdoperation activity,
"Praining Program for Agricultural Leading Experts" (ATA-237), is
carrying out at Chihea. _

3) The Indonesia - Japan agreement for Research Joint Program :
"Cooperative Research for Food Cfops-Protection"'
(Leader's name: Iwata Yoéhindo) conducted from Oct. 23, 1970 to
Oct. 22, 1978.

Present Cooperation Activities in CRIFC (1978 - 1983)

The Project. are based;On upland crops and upland cropping systems.

1) R/D for research jOlnt program : )
"The btrengthenlng of Legumes in relation to Cropping System"
(ATA~-218) is carrying out and the term.of project prearranged from
oct. 23, 1978 to Oct. 22, 1983. '

Cooperation Activities in The Future s

1}  CRIFC authorities presented the Oplnlon to JICA Guidance Team as
concerning the net project after- flnlohlng of ATA-218. project.
Proposai'cooperafive'research'subjécfs ds follows: . .
1. Seed productlon of upland. crops.,_ '
' This subject concerned with hlgh quallty seed breedlng,

multiplication,. preservatlon

2. 'Promotlon of vegetables producticn.

This subject aimed to increasement of yields 'in vegetables. -

.755 p—



(4

The Slgnlflcance of Cooperatlve Act1v1t1es at CRIFC

'CRIFC is performlng the promotlve and coordlnatlve functlon for Indone51an

: agrlcultural researchrng act;vmtles._ It is a very 1mportant'51gn1flqance

IT.

(1)

(2)

in international cooperatlon, whlch will be conducted Indonesra and

Japan joint research progect at CRIFC in hereafter

The Strengthenlng of Legumes in Relatlon to Cropping System Research

PI‘Oject. (ATA-218)

Background of Research Subject _

1) Indonesian’ government presenﬁed.theﬂétatément which isrpoiﬁtedloﬁt'
-the paddy rice research will bé conducted ﬁy Indonesian man powers.
For example, rice production index is 200 in 1982 to 1969. '

2) TIndonesian government  proposed theipr0motion offresearqh which is
.contributed the légumes production-for'the-increésement of protein
resources.

3)  ‘The researqhing Crops of the project arefinclﬁdedr é.g. §Oybean,
peahutr-mungbean and othér crops, e.g. rice, corn, cassava, sweet
potato. _

The reSearChing crops take aim' at soybean according to the priorify
of researching activities, _

4) The research on soybean cultivation of the project are aimed to the
dry season. _

The soybéén.cultivation aréas are centered_to Java, in partiecular,
to central- and east regions and almost soybean cultivations are
carried out after paddy rice cultivation in dry- season.’

5} .The réseaxch on cropping system of the project deal with as follow-
ing crdpping.éatterns;

Paddy_rice - paddy rice - scybean.
Paddy rice - soybean.
_Upland rice - soybean..

Research Subjécts (Main subjects in R/D) . :

1) Plant breéding techniqhes on‘legﬁmes and other upland crops.

25 Cultlvatlon practices of legumes - and other. upland crops.

3) Irrigation water control _

4) Application pract;ces of fertilizer;.conservatioh‘and'improvement

of soil fertility.

- 5) Weéd'control.;



(3)

- 6)
7
8)

Plant phySlOlOgy (Plant nutrltlon)
lant patholoqy (Control of crop dlseases)

Entomplogy_{Control of_lnSect pests)

Cooperation Achievements

1

2)

3)

'Publlcatlons ) )
JICA : ”Report of Indone51an Agrlcultural Research PrOJect (1n
prlntlng)"-= ubilshlng papers‘ number 25.

CRIFC: "Contribution"

. publlshlng papers nunber 4'(magaziné No.59; 61, 62, 63.)

'Doctorate in Japanh

~Ir. Mas sundaru: March 20, 1981, Tokyo Agrlcultural Unlver51ty

Doctor thesis: Effects of 2,4—D aniine on - the. growth, physiological
' function to Indonesian rice varieties and -lowland
- field weeds. '

others

- 1. Prearranging publications

"Report of Indonesian Agricultural Research Project No.2"
"Contribution" eight papers are presented '
2.. Control of soybean insect pests.

3., Fitted up of irrigation facilities in Cikeumeuh station.
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2. A Proposal of Indone51a Japan J01nt Agrlcultural Research Program on

Seéed Technology and Hortlculture ClOp Productlon

1. INTRODUCTION S L )

In the agrlcultural development program Central Research Instltute for
Food Crops has a. respon51b111ty to provrde lnformatlon through research '
act1v1t1es in food produotlon technology :

Improvement of the major food orops productlon in Indonesla since the
First Five Years Development Program beglnnlng in 1974 has resulted w1th
5lgn1frcant lncrease of some major food orops productlon.r

The use of 1mproved varletles, agronomlc technology, pest and dlsease.
control technology resulted from research actLV1t1ee has glven nuch contrl—
bution to ‘the development program in food crops productlon.‘

- 'For the contlnulng effort in increasing food crops production;_more
research actlvities needhto be done. One of the important-informat{on which -
should be considered’ and has to be prov1ded through research is in seed o
technology. _ _ _ '

In the flrst and second five year development program, much research '
has been concentrated on rice and palawrja. For the comlng five year
development program in Indonesia, more emphasis w1ll be taken on hortlculture
in order to provide better nutritious food production. '

A technlcal cooperatlon with forelgn countrles on a government to
government basrs is one of the ways to enhance the process of development
which is urgently required. Cooperative programs for food crops research
between the Japanese and Indonesian government had been done in 1970 -

1978 to strengthen research in plant pathology, plant V1rology ‘and plant
phy51ology. ‘8ince 1978 another joint program has been done_ln:the strengthen—
ing of legumes in relation to croppino eyetem.research project. This program
wlll be ended in 1983. In both joint program much have been obtalned which
are benefitial to'Indone51a resulted w1th many research flndlng, improvement
of research fac1llt1es and local staff s technlcal Sklll

Wlth those experlences, it is con51derable to propose another jOlnt
project in strengthenlng research in seed ‘technology and hortlculture produc—
tion teohnology between the government of Indonesia and the qovernment of

Japan for 5 years beglnnlng in 1983.



Description of the pfogrém
The propossd prbgram will'cover the fdllowingiaétivitiesr-
1. Research on seed techholegy ﬁith partiéuler‘étreée on:
1.1  Improvement of seed.qﬁality.
' _ seed pr0cess
- prEhafVest.techhelegyf- : _ seed storage
| 7 seed distributieh
o= postharvest technology.
1. 2 Standardlzatlon or characterization
of good sead for major 7/ 1moortant food crops.
2. 'Research on hortlculture cr0ps productlon with partlcular intéiest.on‘

2. l Vegetable cropplng gystem in transm:gratlon area and problem 5011

2.2 Phytopathology research with locatlon in Segunung

Background information

2.1 The role of sSeed technology in food crop productien.
2.2 The role of horticulture production in the improvement of nutritious
food.

2.3 Post and current Japan-Indonesian Joint Crop Research Program.

Justification for the project

3.1
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CAU‘;AL AGENTS OF CASSAVA BACTERIAL WILT
IN INDONESIA

. Koushl Nxshlyama 1), Nunung H Achm'rd 2), Suparman ertono -5)
~and Tal\co Yamaguchl 4)

ABSTRACT

The- symploms ‘of so-called bacterral wrlt of cassava Lnown to ‘oceur. m Indonesra_
were divided ‘into. three types; drooping, severe defoliation -with remammg immature
living lcaves at the top, and ‘die back. The former two: types of symptoms were usually
accompanied by affected roots, whilé the latter was not. Bacterial isolates -from the
plants showing thc. former. two types of symptoms were idéntified as Pseudomonas
solanaccarum, while those from the plants showing dic-back symptoms were ‘identified
as Xanthomonas campestris pv. manihotis, by their. bacteriological characteristics and
__pathogenicity. “These  résults -indicate that {wo distinet’ -diséases are included in what
~has been called “bacterial .wilt” of cassava;. bacterial ‘wilt in' the. narrow sensé caused
bv P. solanac-’amm and bactcnal die back caused by X. campes!ns pv. mamhons

IN TROD UC‘TION

Cassav" (Mamhot esculenra Cranls) is one of the 1mportant crops in
Indonesia being used for-a secondary food as well as for producing tapioca
‘to serve as edible stdrch and as material for industrial products. In recent
years, bacterial wilt. of cassava has become one of . the important problem
in cassava production, because one of the high-yielding and hIgh-quahty
varieties, Kuning, is consplcmusly susccptlble to-the disease. . ) :

‘In Indonesia bacterial - wilt of cassava has been known as caused by
Pseudomonas .rolanacearum (Smith 1896) Smith 1914, since it was first
-reported to occur- in- this country by Palm (19 in 1922 and Schwarz @n
in "1926. No. other report. is found on the identification of the. causal
bacterium. However, ‘a doubt stifl remains on the identification in_ thosc
.early reports as mentioned below and re~exam1nanon is necessary to confirm
the species of the causal bactenum
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. Hokkaido ‘National Agncultura! Experiment Station, Sapporo, Japan; both under

. The Strenglhumng of Legumes in Relation to Croppmg System Rescarch Pro;cct

2), " Associate Plant Patholognst ‘Pest and ‘Diseases ‘Division, Centmi Rcscarch In-.
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In. the reports of Paim (19) and Schwarz (21), P_ solanacearum
was madequatoly described. Nevcrtheless Bradbury (3) . supported their
' 1dent1f1catlon for the reason of successful . pathogemmty tests on tomatoes
Lozano (6), however, suggested that those identification might be mistaken,
because another bacterium ‘pathogenic 1o cassava, Xanthomonas campestris
pv. manihoiis (Berthet and Bondat 1915) Dye 1978, was also a white colony
bacterium causing wilt syndrom as well as blight, so that it might have
been confused with P. solanacearum.

In the present report we attempted to, clanfy the causal organisms of
so-called “cassava_ bacterial wilt and to" discuss the d1fference between
bacferlal w1It and bacterial bhght of cassava.

SYMPTOMS

So-called Wilt'symptoms of cassava found in the fields can be divided
into. three’ types, The first type 'is- characteérized by typical drooping
- (Plate T-1,2). The affected leaves become pale green in color and droop.
The vascular bundles of affected roots turn brown, and the ‘parenchyma
- shows gray rot accompanied by a dark-brown boundary line in later stage
{Plate 1-3,4). : : : _

" The second type of symptoms is chaxacterlzed by severe’ defohatlon with
a few immature leaves ramaining - at the top (Plate .1I-1- ~4). The affected -
roots show similar symptoms to the first type but in a more severe state.
This type of symptoms is assumed to be the late stage of ‘the first type,
though it has not been confirmed yet.

The third type of symptoms is. characterized by die back This type
is often accompanied by drooping of lower leaves: or ‘severe defoliation.
In that- case this type i confusing with the other two types, though it is
dlsuneu:sha‘ole by old living leaves or new sprouts at the base of dead tips
(Plate 11I-1,2). Roots do not show any symptoms suggestmg that the disease
is confined to the aendl part of the plant ' :

EXPERIMENTAL METHODS AN’D RESULTS

A, Tsolation of the causal bactcna and inocuiation expenments
* Methods

, The causal bacteria were 1solat<.d from small segments of affected
tissues by dduuon plate methods uslng nutrient agar medium, Twcnty five

—. 74 —
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isolates listed in Table 1 were used for 'the'éxperiment. Among them, the
isolates NWO3 - NWO4, NWll NW12 and NW14 - NW16 were obtained

~from _dlfferent parts of the same plants Tespectively. NW22 NW23 -and.

NW24 - NW25 were: isolated for gettmg check 1solates of X campestns pv. .
mamhot:s and P, solanacearum ' : .
- These lsolates were divided into two. groups by thmr colony morpho—_
logy, twenty isolates of white fluidal colonies. (NWO1 - NW 18, NW24 -
NW25) and flve isolates of white mucoid colonies (NW19 - NW23), The
former Jsolates were obtained from ‘the diseased plants. showing the first
and second types .of symptoms. while the latter were obtamed from those
showing. the third type of symiptoms. . -
The isolates were tested for their. pathogemcxty to cassava var. Kumng
(No. " 554) and var. No. W1705, tomato var.- Gondol, -and tobacco var.
Bright Yellow. Each one to two month-old plant was stab-inoculated at two
positions on the stem 2 to 5 cm lower from the tip, by a tooth stick smeared
 with bacteria grown on.PPGA (18} for two days

Results _ | o _
Twenty. iSolatcs of white fluidal" colonies showed pathogemci{y on
cassava var. Kumng, tomato and tobacco. Symptoms on cassava appeared
one” week after iroculation: showing a few drooping’ leaves and brownish -
colored longitudinal streaks on the stem near the inoculation pomts
Later on, some plants showed dr00p1ng of whole leaves followed by severe
defoliation except a few immature. leaves at the. top (Plate 1V-1 2), while
others restored their growth without showmg any advanced - - symptoms,
' ~ Tomato and tobacco plants wilted about four days after moculatmn
showing, bmwmsh colored longitudinal streaks on lhelr sterns, and then their

growing tips were killed. (P}ate IV-’%) e

Five isolates of white mucoid colomes were pathogcmc to cassava var,
‘Kuning and No, W1705, but they did not attack tomato and tobacco plants
The affected piants of var, Kuning showed drooping of the leaves near-the
infection sites about one week after inoculation, then thelr growing lips were

killed though their lower leaves did not show any ‘;ymptoms at-all .

(Plate 1V-4), Such typ:cnl die-back symptoms. appeared two weeks' after
‘inoculation. Gum exudation was observed ‘at. the points of inoculation,
| The “appearance of discase symptoms  on var. No. W1705 usually
delayed for a few days as compared with var. Kuning, though there was no
dlffercnce bctween them in lhe late stage: of the. dlsease :

-5 —
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B. Char‘actérisﬁcé of the test i‘so'lat.es
| Method;s"-'

Morphologlcal propertles were observed by the use- of electron
microscope. For the mvestngat;on of bactenologwal Ch‘u‘ﬂCtﬁ!‘lSthS each
isolate grown on PPGA slant for one to two days was suspended in sterdc
water at' a concentratlon of about: 1010 cells/ml to serve as the source of .

inoculum. Each' test medium was inoculated with one. Ioopful or one-needle

amount of the source suspension. All tests cxcept growth !emper'tture were
conducied at 25°C. ' '

Gram discrimination was done by Ryu’s method (20). Oxidation-fer-
- mentation (O-F) test was done by Hugh and Leifson’s method (8). Activities
of oxidase, arginine dihydrolase, wurease, tyrosinase  and g-glucosidase
(hydrolysis of esculin) were. detected by the ‘methods; of Kovacs - (14),
Thornley (24), Christensen - (4), Lelliott ef al. (15) and Sneath 22),
respectively. Hypersensitivity reaction on tobacco leaves' was tested on the
leaves of- var. Bright Yellow by Klement’s method (12) using bacterial
suspension at a concentration of 109 cells/ml. -

Reduction of nitrate and ‘gas formation from nitrate were determined
in the nutrient agar slant added with 0. 1% mtratc aftér two and three day’s
',mcubanou Anaerobic’ growth in" the nutrient broth' contammg nifrate
(mtrate res[):ration) was - observed by the method of Komagata et al. (13),
except that the concentration of nitrate was reduced 1o Q. 1%. ‘Motility was
observed in the semi-solid’ media of O-F. test and’ arginine dlhydrolase _
activity .test, Production of hydrogcn sulf:de was: detected by lead acctate
paper. Growth in nutrient broth at high’ temperatures ‘was tested in water
bath at 35, 37 and 39°C, and bacterial growth was observed daily for four .
days. Tolerance of salt was tested at concentrations of 1 and 2% in peptone
water, Tolerance of tnphenyitetmzohum chlorndc (TTC) was tested by
I\elmans method (9) at concentrations of 0.02, 0.1 and 0.2%. Utxhzahon
of L~asparag,mc as a sole source of carbon and nitrogen was tested by Starr
and Weiss’ method (23), except that the hacteria grown in the medium were
transferred at four—day intervals and “that non-growth isolates were tran-
sferred at elght-day intervals before checkmg their gmwth on the PPGA
slants.
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Egg-yolk reactzcn (lccnhmase acnvzty) and producuon of ﬂuorescent_
p:gmcnt on Kings B medlum (11) were observed two and fwe days- after
ino¢ ulation. Acid producnon from glucose, sucrosc mann:tol sorbitol and

'galactltol was detccted in the, basal medlum of Ayers, Rupp and Johnson. (1)
 added with 1% of each carbohydrate Acid . producnon from }actose,'
'maltose ‘mannitol and sorbitol was detected by the same method as above
.wﬂh -addition, of 0. 1% peptonc The observation was made for 14 days
The sudanophxhc : character of cclls was dctcrmmcd by Hayward’s
-method (6) I '

Resalts .

a) ‘White fhndal eolony 1solates

- The bacterla were short-rod shaped wnth round ends 0. 62 X 1 34 pm
in mean size (isolate NWO06; 0.56 x 1.14 um, NW11; 0. 70x 1. 42 ym, NWi7;
0.60:x 1.46 pm). One to two flagella were attached to an end. They grew
lapldly on nutrient agar plates to form. colonies which were dirty white and
fluidal. Fluidal colonies .were observed on PSA (26) and. PPGA medla m
more typical form' than on the nutnent agar medium; : -

The isolates were  aerobic’ and Gram negative. 'I'hey decomposed
glucose ox1dat1vely, but did not produce yellowish green fluorescent _pigment
and hydrogen sulfide. They showed positive reactions of ‘oxidase, catalase
and tyrosinase activity. Thcy reduced. nitrate to nitrite; and :gas formation
was observed in the nitrate medium after three days incubation. They grew
anaerobically . in - the nutrient broth containing nitrate. They accumulated
poly-ﬁ-hydroxybutyrate in their bodies and utilized asparagine -as a sole
source of carbon.and nitrogen. Tests of ‘arginine. d:hydro]ase ﬁ-glucomdase,

-urcase and Jecithinase activity showed: negat:ve results,” _

Thc isolates grew 'well on nutrient :agar slants. containing 0, 02 % TFC

and grew weakly at 0.1 % TTC (except NW13, NWl?), but no growth was

_abserved at 0.2 % TTC. They did not-grow in the peptone water containing
1% NaCl ‘They grew at 37-°C but did not at 39 °C. Motility was observed
in"the sémi-solid mcdia. Test for- hypersensntmty reaction-on tobacco leavcs
‘'was - positive, They produced acid from: glucose, sucrose, _manmtol sorbitol
and -galactitol within. seven days incubation; Acid productlon from lactose
‘and maltose was variable with- the isolates. Seven isolates, NW14 - -NW18.
and NW24 - NW25, were positive, but others showed negative. reaction, -

- 79 =
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'b) Whlte muco:d colony 1solates e

N The bacteria were short rod Sh'lpt,d wrth round ends 0.66 x 1, 87 pm
_m Tiean size (rsolate NWI‘)), having a smgle polar flagelium l‘hey arew
raprdly on a nutrient. agar ‘medium to forrn colonies which were m,]ky white
and mucord The mucord colomes uere more typrcal]y obsewed on P‘iA
"and PPGA media. |
_ The isolates were strieﬁy aerobic and Gr':m»negthe 'Ihey decomposed
ﬂlucose ox1dat1ve1y and . produced hydrogen sulfide, but d1d not produce any
pigments, They. showed _positive reaction for catalase, B-glucosidase and
lecithinase activity and delayed posmve reaction for oxidase activity, but
negative reaction for tyrosinase, urease and arginine dihydrolase activity.
They did not reduce nitrate to nitrite and did not g,row anaeroblcally in the
nutrient blOth containing nitrate, They did not grow in asparagine. medium
in which asparagine was a sole source of carbon and nitrogen. They accumu-
lated' poly-g-hydroxybutyrate in their bodies, Their growth was inhibited
by 0.02'% TTC, but not by 2 % NaCl. They did not grow at 35 °C.
Motility was -observed in the semi-solid media. Test for hypersensmwty
reaction on tobacco leaves. was negative, They. produced acid from glucose
and sucrose in- delayed reaction, but did not from the other tested
-carbohydl'ltes except that one isolate (NWZO) produced ac:d from lactose
in delayed ‘reaction. : : - '

. _ DISCUSSION _ .

Twenty-ﬁve 1so]atcs tested here were dmded into two gsoups by their
colony morphology, twenty isolates: of fluidal colonies ‘and five isolates ‘of
mucoid colonies. The difference in colony mor phology was rclated closely
‘o the difference’ in their biochemical characteristics -and pathogenicity.
Tsolates belong to the same group. showed quite uniform’characters, These
results suggest that the tested 150]'11es belong to two different SpCC]eS of
bacterla :

The twenty 1soldtcs of whrte fluidal colomes NWOI NW18 and NW24 -
'NWZS were short- -rod-shaped, with polar flagella, acrobic; catalasc-positive, -
“Gram-negative, ‘and plant- -pathogenic. They ‘showed ox:dalrve-type reaction
i’ O-F fest, grew anaerobically-in-the nutricnt broth’ conhunmg nitrate, and
-grew in asparagine- ‘medjumn in which asparagine was a'sole source of carbon

and “nitrogen. “These rfesults mdrcate that: the |solates belong 10 the genus
Pseudomonas. - : - : :
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- These isolates accumuhted poly B-hydroxybutyrate mtlacellularly and
drd not requue growth factors, They did not grow at 39°C, dxd not show '
argmlne dlhydrolase actlwty, and did not. produce green ﬂuorescent pigment.
They utilized sucrose as a sole carbon source and ‘produced acid from it.
“According to the key to the - genus Pseudomonas in Bergeys Manual (5);,
these results suggest ‘that' the isolates belong to one of the strains of
P. solanacearum. The same conclusion was also led by the key of Bradbury
(2) and Nishiyama (17) Characterlstlcs of these isolates were - therefore
compared w1th those of P. solanacearum (Tables 2 and 3).

The isolates showed drfferent reactlon from the Hayward’s descrrptlon'
(6) of -the neotype strain in tolerance of 1% NaCl, acid ‘production: from
some carbohydrates, and gas formation from nitrate. However, less tolerance
of NaCl is one of the typical characters of P. solanacearum (7) and acid
production from carbohydrates and gas’ formation from nitrate ‘are known
to be variable with its biovars (6). As seen in Table 3, th:rtee_n isolates
examined here showed the same reactions as those of biovar IV of . sola-
nacearum and seven others showed those of biovar IIL

In the. pathogemcny test, all the tested 1solate5 of whlch nghteen were
from cassava and two from tomato, attacked cassava, tomato and tobacco
in the same manner and produced similar symptoms to each other.

From the above- mentroned baetenologlcal characteristlcs and patho-
genicity, it is clear that the thirteen isolates of white fluidal colonies belong to
biovar IV of Pseudomonas solanacearum (Smith 1896) Smlth 1914 and
seven ether 1solates belong to biovar III or the specics. o

The fwe isolates of white mucoid colony, NW19 - NW23, were short~
rod—shaped with a single polar flagellum, aerobic, catalase-pos;twe Gram-
ncgative, less tolerant of TTC, and plant~p'1thogemc They did- not grow
in ASparaomc medium in which asparagine was a sole source of carbon and
nitrogen, and did not produce nitrate. These results mdlcate that the isolates
belong to the' genus Xanthomonas

_ Non—plgmented xanthomonads are known to be very few. The present
isolates are quite similar in their characteristics to the Indonesian isolates
from cassava bacterial blight investigated' previously (25), except the growth
at 35°C. They were therefore identified as Xanthomonas campestris pv.
manihotis. (Berthet and Bondar 1915) Dye 1978.
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'Tdblc 2 Charactcnstlcs of whrtu fluidal: colony lso]ates as comparcd with, Pseudc-
monas .solanacearum. . .
‘Sifat khusus' isolat bakferi dan Aolam yang bcrwarna punh dan cair drban-
dingkan dengan Pscudomonas so]anace'trum R .

S _P. solanacearum .
Present

_ Prnp’erg’y - N U ' 'N.cbtype: . Other .
. 13olates " strain & © strains
Giatn S B
* Oxidase + - -+
Catalasc C+ +
-Fluorcscent pigment — - o
‘Growth factor reqmrcmcnt - = 5,6
Motility _ + -+ +/= (10)
Nitrate' reduction 4+ + o
‘Gas from nitrate o+ - +[— (6)
Nitrate respiration + +
Arginine dihydrolase S - . (5N
Hydrolysis of esculin - '
Tyrosinase. - + + o
Urcase o - + M
- Poly-B-hydroxybutyrate - :
accumulation .. . ' + +
Tolerance of 1 % NaCl Lo s
. 2% WNaCl - -
Gmw(h at 37°C . + -+
40°C. - -
"~ Acid produchon from : o '
Glucose A+ I o
Sucrose . - -k : . R
Lactose _ 7] —13 - +— (6
Maltose . .- =13 - = * [ (5)
Maanitol . N R o= I ¥ Sl ()
Sorbitol S : -~ +/— (6)
. Galactitol ' B R Al (0]
~ + : positive, = : negative.- a) ‘Description by. Hayward’ 6. .

— 82—
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Table. 3. Charactensucs of Pseudomonas so!anaceamm vanable wath its bmvars and
' those of present isolates. ; N

-, Sifat khusus dari Pseudomonas’ solanacearum dengmz macam»macam bwvar-
inya dan’ lsoiafuwm’at yang sekarcmg . :

B10v1r of ‘P. solanacearum a) 7 Present 1so]ates

Property = . . NWOI- NWI4. NW2A&.
o : I m o mw NWi3 NWI8  NW2S
Acid pro_dﬁctibh from _ o
Lactose b) = F + - - 4
Maltose® © — 4+ 4+ = - 4 +
Mannitol : -~ - 4+ + A ST 3
Sorbitol o o—- -+ 4+ + 4+ ¥
Galactitol . — -~ + -+ + + +
+ : positive, - négative.

a) Description by Hayward (6).
b} Basal medium contains 0.19% peptone.

- Through this study it is quite apparent. that the ‘so-called bacterial wilt
- of cassava is caused by two kinds of bacteria, P. solanacearum and X. cam-
pesrr:s pv. manihotis. There were close relationships between symptoms and -
the species of bacteria lsolated P. solanacearum was isolated from the plants
«.howmg drooping or severe defohatlon, _whlle X. campesiris pv manihotis
was isolated from the piants showing die-back symptoms, P. soianacearum
was isolated also from the roots, while X campestris py. manihotis was not
-isolated - from the roots. -As seen in Table 4, the two kinds of bacteria are
widely - dlfferent in their- char'lcterlstlcs from each other. In recent Teports
-on- cassava bactenal diseases, - the. term "bacterial wilt” tends to be used.
-in a broader sense than in the case of other crops: In order to. avoid the -
possible confuslon these two dlSBaSGS shou]d be dlstmgmshed ‘more
strictly, - :



12
Kousnl NISHIYAMA ef al.: Causal agemis of cassava bacterial wilt in Indonesia

" Table 4. . Differential characteristics between Pseudomonm m!anaceamm ‘and Xantho-
monas campesiris pv. manihotis. -

Sifar khusus yang ntembeddkan Pseudomoms solanaceamm dan Xanthomo-
nas canpestris pyv, manihotis. ‘

S ’ S X. _campe’s!ris
Property - _ P. solanacearum - . © pv. mianihotis

Colony on- sugar- _ o .
containing medium "~ White floidal ' White mucoid

Hs$ production - +
Hydrolysis of esculin - +
Esg-yolk reaction — +
Tolerance of 2% NaCl - +
Nitrate respiration + -
Nitrate -reduction + -
Gas from nitrate + -
Utilization of asparagine
as a4 sole source of C & N “+ -
Tyrosinasc + -
Acid production from
Mannitol -+ -
- Serbito! + -
Galactitol “+ -
Tolerance of 0.02 % TTC + -
Growth at 37 °C + -
Tobacco. hypersensitivity + -
Pathogenicity to tomato . + -
tobacco + -
Tvpical symptoms on cassava Drooping, ' Die back,
o defoliation & leaf blight &
browning of root eaf spot
+ : positive, — : nepaiive.

RINGKASAN

Orgamsme penyebab penyakit !ayu bakten pada mnaman ubr-kayu
 di Indonesia _

Penyakit layu -bakteri--pada tanaman ubi-kayu di Indonesia mempunyai
tiga macam jenis gejala yaitu jenis gejala pertama tanaman seperti tersiram
- air panas' ("drooping”); jenis gejala kedua dimana tanaman mengalami gugur
- daun yang hebat sekali (“defoliation™) sehingga tinggal pucuk daunnya pada
puncak batang dan jenis ge}aia ketiga yaitu tanaman mengalaml mati-pu-
cuk™ ("die - back™).
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Pada kedua jenis géjala yang disebut terdahulu biasanya disertai de-
ngan .akar-akar atau ambi yang. terinfeksi, _sed'mgk‘m jenis gejala keuwa ti-
dak- disertai’ kerusakan: pada akar atau umbi tanaman ubi-kayu.

- Isolat-isolat - bakteri. yang ‘berasal dan tanaman ‘yang" menun}ukkan"
-g_cyila gejala “drooping”’- dan "defoliation™ yang parah telah diidentifikasi
sebagai Pseudomonas - solanacearum. (Smith 1896). Smith- 1914, sedangkan
isolat-isolat yang berasal dari tanaman yang menunjukkan ‘gejala-gejala
~die-back™ dndcnhﬁkasa sebagal Xanthomonas . campestris. pv. manihotis
(Bcrthet and Bondar 1915) Dye 1978.t) Identifikasi dari pada isolat-isolat
ini dilakukan berdasarkan sifat-sifat bakteriologis dan pqthogenuasnyq.

* Hasil-hasil fersebut di atas menpunjukkan bahwa ‘dua macam organisme
V'mg sangat berbeda menjadi penyebab apa yang discbut “penyakit layu bak-
teri” ubi- kayu Untuk membedakan kedua penyaklt itu disarankan ‘sebagai
berikut : penyakit layu bakteri disebabkan oleh Pseudomonas solanacearum
dan penyakit - bakteri- ”mat:—pucuk” disebabkan olch Xanthomonas campes-
tris pv. manihotis. Penyakit layu bakteri pada ubi-kayu ini- diketemukan me-
nyerang pertanaman ubi-kayu di- Lampung, Jawa Barat dan Jawa Tengah.
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Plate L. ’
1 and 2. A drooping cassava plant. 3 and 4. Affected cassava roots.
Gambar L .
I dan 2. Tanaman ubi-kayu dengan gejala seperti . disifam air panas (gejala
awal dari penyakit layu). 3 dan 4. Akar dan umbi ubi-kayu yang
terinfeksi penyakit layn.
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s

‘{;.t'tk‘p-h'r\.v'-‘? shEnip

Piate 1.

1 to 4. Cassava plants showing severe defoliation, A few immature leaves arc
still living. '

Gunibar IH. _ _ _ .
1 -4 Tanaman ubi-kayu yang menunjukkan gejala gugur daun yang hebat
Beberapa daun muda masih tertinggal dipucuk tanaman.
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Plate lll.
' 1 and'2. Cassava plants. ahuwmg die- bad\ 3y mptom. New. sprouts are growmg lo
rcp]acc thc dead tlps. : :
. Gambar 1L
1 dan 2. - Tanaman - ubi- l\ayu yang mr.nunjuklwm gcjala “die- bdck"
{mati pucuk) S e
- Tunas-tunas baru tumbuh pada umng batang yang mati, -
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Plate 1V. : ‘ SR :

1 and 2. Casaava pla.nts moculated with.- a whnc flu1da1 colony |solatu _
3. A tomato plant inoculated thh a white fluidal colony 1solate.
4, A cassava pl’mt moculmcd w;th a ‘white mucmd colony 1solate.

'Gamb.:r Iv. . kI ) . o E ! ‘ o
1 dan 2. _Tanaman ubi kayu "yang diindl.u’lasi dcﬁgan' isolat baku.'ri dari ko-
- loni yang berwarna puuh dan cair ("whitc ﬂu:dal ¢olony’ )

3 Tanaman tomat’yang diinokulasi dcngan 1solat bakteri ‘dari koloni
< - yang berwarna putih dan cair -
4. . . Tanaman ubi-kayn ying dunokulasa dcngan isolat baktcn dari ko-

loni’ yang berwarna putih bcrlendar.
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