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Abstract 

Citation: Mehan, V.K. and Hayward, A.C. (eds.). 1993. Groundnut bacterial wilt: proceedings 
of the Second Working Group Meeting, 2 Nov 1992, Asian Vegetable Research and Develop
ment Center, Tainan, Taiwan. (In En. Summaries in En, Fr, Es.) Patancheru, A.P. 502 324, India: 
International Crops Research Institute for the Semi-Arid Tropics. 32 pp. ISBN 92-9066-264-6. 
Order code: CPE 083. 

The problem of bacterial wilt of groundnut has caused much concern in many countries of Asia 
and Africa. The second meeting of the Groundnut Bacterial Wilt Working Group (held in 
Taiwan on 2 Nov 1992) focused on the status of groundnut bacterial wilt research in Asia and 
Africa, and ways to improve disease rncnagernent through collaborative research projects. This 
publication provides a background to the meeting, a record of discussions on research strategies 
and priorities, and recommendations for future research. Three papers on the sta,,s of bacterial 
wilt research in Malaysia, Uganda, and Indonesia are also included. 

Rsum6 

Fltrissemnentbacterien de l'arachide-comptesrendus tie la deuxuize r6nion di Groupe de 
travail, 2 nov 1992, AVRDC, Tainan, Taiwan. Le problme du fldtrissement bact6rien de l'ar
achide a causd beaucoup d'inquidtude dans plusieurs pays de l'Asie et de I'Afrique. La deuxime 
rdunion du Groupe de travail sur le fl6trissement bactdrien de I'arachide (tenue au Tiwan le 2 
nov 1992) a surtout port6 sur le statut de la recherche sur le fldtrissement bactfrien de I'arachide 
en Asie et en Afrique ainsi que sur les moyens d'amliorer la gestion de la maladic 5 travers des 
projets de recherche collaborative. Cette publication fournit des informations relatives ', cette 
rdurion, un compte rendu des discussions sur les stratdgies et les pcioritds de recherche et enfin 
des recommandations pour les travatux de recherche futurs. Trois communication- sur le statut de 
la recherche sur Ic fldtrissement bact6rien en Malaysie, A i'Ouganda, et en Indondsie sont 
6galement pr6sentdes. 

Resumen 

Marchianientobacterialen ,nani: actas de la segunda reuni6n del Grupo de trabajo, 2 de 
novie,;ibre, 1992, AVRDC, Tainan, Taiwan. El problema del marchitamiento bacterial del manf ha 
causado bastante preocupaci6n en muchos parses de Asia y Africa. La segunda reuni6n del 
Grupo de trabajo s.!ie mrchitarniento bacterial en mani (celebrada en Taiwan, el 2 de no
viembre de 1992) enfoc6 sobre el estado presente de investigaci6n relacionada a marchitamiento 
bacterial en manf en Asia y Africa, asf corno sobre pasos para mejorar el manejo de enfer
medades a travdr de proyectos de investigaci6n colaborada. Esta publicaci6n facilita un trasfondo 
a la reuni6n, un registro de discusiones sobre estrategias y prioridades de investigaci6n asf como 
recomendaciones para la investigaci6n futura. Tambidn se incluyen tres ponencias relacionadas 
a] estado de la investigaci6n sobre narchitamiento bacterial en Malaysia, Uganda y Indonesia. 



!,\ / (-

Groundnut Bacterial Wilt 

Proceedings of the Second Working Group Meeting
 

2 Nov 1992
 

Asian Vegetable Research and Development Center
 
Tainan, Taiwan
 

Edited by 

V.K. Mehan 
A.C. Hayward 

ICRISAT
 

International Crops Research Institute for the Semi-Arid 'Tropics
 
Patancheru, Andhra Pradesh 502 324, India
 

1993 



Cosponsors
 

International Crops Research Institute 
for the Semi-Arid Tropics (ICRISAT) 
India 

ACIV Australian Centre for International 
l Agricultural Research (ACIAR) 

Australia 

•, Asian Vegetable Research 
and l)evelopment Center (AVRDC)

" J ,,++ aiWan
 

Organizing Committee 

A.C. Hayward (University of Queensland, Australia) 
V.K. 	Mehan, 1). Mcl)onald, and C.L.L. Gowda (ICRISAT, India) 

.I,. llartr-.an (AVRI)C, Taiwan) 

ald ()cs.arily thosC 0!' 
ICR ISAT. The deiunlations ell locd and the prescntation of the material in thi, pullica
tioll imply of' arm, opinion whatsoever on the part oftICRISAT 

The opinitons in this 	 pLubhicatrnol arC th1Ore Of the thllot1',snot 

do not the exprel 
colcerl'n-ni the Iecal tatlus of anm col territor %t, or itauthoriics, orultlr. alrai. or of 

concernile the delirmritation ol its tr,ltilor hondaries. Where trade name are usaed this 
does n(,: ctnlltitcllednrserment of or discriminatioalr arnt an. prodhct h\11tie ltitLrtC. 

http:llartr-.an


Contents
 

Preface v 

Proposals and ReCcO1inellLt i n 
V.K. .hJhan andA..C. Ihaviard I 

Bacterial Wilt tf (roundnut iII Nl ,,,ia 
S.Ilamidah and K.). L.um 6 

PrCsCt StatLI, ( irItintlIu 
(.A. Ihisala-lhulzli, 

B1acteria \VlWilt Research in Uganda 

Prcsent S.ItI, iOf(.r MInuntt Bacterial Wilt Research in Indonesia 
.1..lkachmld 15 

Participants 25 

iii 



Preface
 

Bacterial will is an imiportant cnraitil to grolnldnti p[it)dtrocrion ill several Asian and 
African countries. The (40ininut Bacterial Will \Workin2 (roup ((;B\VV(;) \a, hormd 

til 199 . it) cooldinate - ,,arch oi rte diseae. The l'orll.1ltart Of [Ite (roup %a, recoll -
HIrended at iire AC'I,\R ICRISAT ctllalhirdtic rCSeAriVh plarItn eeingttl tltctertM l ,,.It 
1' tiotutintlut, held in Ia i , - 1M 1i1)99 ofr . (Fio te CStOiittilit, rite Illec lll,,. ,ee 
..\('IAR proceeiings no. 31.) The ('otordlklitt 'lntl th \sian Gratt I..L i'e,,Netr,,trkrile 

(n4 Cereals and i.citmles .Asia Netvirk. orT( 
 \ N) ,a, rcIlIeted tt ptn ide ,l,+hnlra
tis.e aMid li ,ti,+ ,utrti r1ii the W1CtKiL. (hlii0111. 

Thi elleelll. [Ite Scn d ,t tie (6 W\(,\\(%%s,,urans/ed o! 2 No 1992 a, a satellite 
tnleetili! to the interliatntio, S. it'Dir oi)in)Bactertil Wilt (i'lsmn. 2S -31 Oct 19).. The 
thjeCtiS , of (he eetli.el %Ce 

" To shtarc inftutrtati tionrite s,ltl,,i, ltillldlul ,acterial . irt researc.'h A:,,ia aind 
Africa. 

" To res ie%. the lct\ ilie,, ofltle W\,rkine (4mip. 
" IOdce.lop coltiahtrmiie links lr res.lrh and tralitmi1. and for ci.lhanee (it inf'Or

lla 1i11, eclittit ,.. And eeIler ic 1,001rl1l. 

l-lIe IlICetlll> ,k , ltr ll,i tdI& 21 s..l lt Itr 1 5 Coui tfile Illt "'.lI. A ttica. Australia.
Europe, aoid .Sotli .'\[let 1.1',J, ofletll~l\2, Ilfl~el' I-iIfC Ldm ,.: ill ,,,C ral l l mII 

orgaln i/,|r ll,,. 
,klellilsi the kCI,, ('n1ALUlIortn ljCl,,, lit) ti011i CtIIl' s ejtulilc itt \\,I" A i',leto allcl , 

nI r tt s fii 1tnrii (IleS l1". Arr 
\ iittl tie PCtpleI Re.' t ll itL ( i ir itob I1e't( "HCles' "Cel nnir ti le ,.i,,dllerlloll,It ,ti le 
(;IM V\( nCClteetlnl Ani t V,,LN thet nl tIlitIes, .n11d pecltic 

'becC Itl {C i lctiid rulit.Lh-th'%0Ilk ll0 lte llet'tlite. \ke 

, t t skllh Ill r.1 areais tor 
fulure collailtltrilse meearci. 

The niectm \%,a"e\reeli. ct.es"tui. Antd lite irulnrr/e.,rs ire cntlittehlt rit ir Will he 
fellnellieredt is .1 Itlllelronte IlI plotress It,,kd, rilte etmtccrof ltalteeit.ln tir " roullndittl 
bacetrial ssIr. 

V. . e lnar 
AC. llaywvard 
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Proposals and Recommiendations 

Several proiposals \\CR pt )il\ll tll cotIlhblamIi 'CSR dfCII )It i21411ii tli IMuCIKriil Will 

Priori ties Uor FlItIire Research an C11(olIa borat ioul 

I oI -plainl resistanIce 
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CI Iii,1. N_lII IIIkIN 

Itrt'Na lh IN I()I ! )I 111 11 i ll f l 11cN 1 11.1) 11 lN f, S I d h 

C'rAI WAI' iutL'cl -hI-'ll I C NAI C ~Il I%\itlN I,1, l1 t ld IIC P t)IL ~ )~ I, l 



Disease management 

More systeuatic research should be undertaken to understand tile influence of diffrent 

cropping systems and crop nimanagemient practices on disease incidence and scverit. Some 

cultural practices, shaS flooding of fields and crop rotation wilh ilion-lost crops le.g., 
rice (Orvca saliva), sugarcane (,Sa Charwn 0 licin wrnI), and ilMize (Z'a ma.)Al, i.rc 
effective inconltainin tile disCase. On-t, I research isrequ ired to dcii ninstraiie tile efce

ti\eless of these approaches. 
Crop sanitation is a major Ifactor in disease managelncnt, and it is important to establish 

tile impact of crop sanitation practices on the %siltpathogen and the disease. 
Biological contr(l was welcoined as an innovative approach that sho\cd pronise in tile 

ong terin. Biological control s%'sieinIs base'd oil antagomistic bacteria such ias P..[I1oltIt'tSI. 

and Ba'illu.s spp, alld Oil avirulenlln iiLilltS of P. solzanacanio,were disc ussed. The (roup 

emphasized that multants and avirulent strains mnust be used cautioisly, since avirulenil 

strains are repotled to recover pathogenicity characters. It was also lelt Ilat interactions of 

P. solanaccariumwith Rhizabiwin in rice-based croppiing s\seinls should be iivestigated. 
It was suggested that soil solarization sliohld be MIttcinptcd, as this niav pro)\e to be 

eftective in tropical countries. 
It was agreed that integrated disease inmagement, using wilt-resistant culiars ill 

Conbination with apprtopriate cultural practices, could effectively control bacterial c%ill. 
Some of these practices can inluence both the pathogen and the host, as well &i .tlle 

beneficial organisiis, and should provide low-cost disease control if chosen w ,el. Ilow

ever, the effects o1 such ioaiugetinent practices are poorly understood: their application on 

a large scale will depend Upon i clea.r scientilic understanding of tile princi-les involved. 
Studies ol seed transmission of bacterial w% should receive more atueiill of groundnllu 

tion. Seed translmission is of qtuarantiine ,igniticance. and reporls should be validated. It is 
especially important in relation to the safe international nlom.ellilent 01tseed, and to inte
grated dl:,ease nlanaeelent. 

)etection of Pseudomonas solanacearumn and the diagnosis of wilt 

It was agreed that priority should be given to determining tile distribution of tile strains of 

P. sola'aa,'ollom that attaick roilldtitUt. F:or ,uch Stidies, as also Or disease diagniiisis, it 

would be uLseLul to have highlv specilic muonochOnal aLiitbOLies to permit tile delection of 
individual biovars ,traiis of tihe bacteriul in soil. in tile rlizosphere. and ill root and seed 
tissues. 

EfhOrts should be espanded to declap sensitive Cnz\,me-linked iimunosorbent assay 
(I-IISA) techniques tfor patliogen dtcctloll. 

International Groundnut Bacterial Wilt Nursery 

The Group strongly reconllellcd that an International Groundnut Bacterial Wilt Nursers 

(IG13WNI be established to ietermine tile stability of wilt resistance through minultiloca
tional testing 
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, here icte C. l) and [Ile dicae alc imlportant. anid v,h rce tll cleccct ,tic , ()l' itle' will 
Paih1'-cec McT \nISI)CCled 10 OCCLAji 
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It %'., ircnlCccide1.1 lhi1 ICRIS,\T '1iicld COORf 'ileactle WN. a(ndtotler tihe 
e,Cicacnee of %\[Il*e"cIsla rccpa an1d 1)[dn~hCC eN.I1 

Specficil l cIIplil Idcniied',I-re"~.cnt . ilC lie Peopile, Repulic of Chila, mdcilesc.c. i..Ii and ite 'hi -ippnce,,h Illd he ,u iIlcdI t10I'ISVIT: 
 1ll Sucid ,,clII iscin
]ile',l . i'.1ce '. Icn,-fC..ir,, cu, be a pn C idlt4 ICRISTV Illtc ,,h1Ni01nclfiunder
lake cctiniiipiica Ilc.iaIntc1ia,1nee . illd fuirhcer dctirlii cii (ic ,tNicin.iclc iah (or research. 
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Funding for collaborative research and training 

The Group felt that national programs on groundnut bacterial wilt, particularly in the 

People's Republic of China, Indonesia, and Uganda, should receive support funding, if 
assist research, especially on on-farinecessary, to conduct the disease nursery and 

disease management. 
Funds are essential for several other activities: exchange of germplasm and information 

between participating countries, research coordimnation/nmoaitoriflg, and training programs. 

It was recommended that ICRISAT, ACMAR, and some national programs should prepare a 

joint proposal for submission to the World Bank/ACIAR/Food and Agriculture Organiza

tion (FAO) for funding of Working Group activities. 

Training in wilt diagnosis and pathogen detection 

The Group recognized that training is particularly needed in the areas of pathogen detec

tion (using ELISA). diseas:e diagnosis, and integrated disease management. In-country 

training courses should be organized for active researchers. Such training courses could be 

sponsored by ACIAR, ICRISAT, AVRDC, and International Potato Center (CIP). 
nmore, readily available toThe need to make inlformation oin groundinut bacterial wilt 

researchers and extension workers was stressed. Tihe Group suggested that ICRISAT 

should undertake to produce a comprehensive publication, covering various aspects of 

groundnut bacterial wilt including diseitse diagnosis, pathogen detection, screening anid 

resistance-breeding, and disease management. 

Coordination of Working Group activities 

The Group suggested that ICRISAT should coordinate the exchange of resistant germ

plasm between GBWWG members, and distribution of IGBWN materials. 

ACIAR and ICRISAT should assist in surveys for assessing disease incidence/severity 

and economic losses. 
It is essential to provide researche-s with standard inoculation and disease assessment 

procedures. 
ACIAR should continue to support the publication of the Bacterial Wilt Newsletter. 

Scientists were encouraged to publish their research results/reports in the Bacterial Wilt 

and International Arachis Newsletters. 

Next Working Group meeting 

It was proposed to hold the next meeting of the Working Group in the People's Republic of 

China in July 1994. for two days It was also suggested that a 4-day training workshop be 

held in conjunction with the meeting, and that ACIAR, ICRISAT, FAO, and the World 

Bank be requested to assist ,ith funds. 
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Recommendations 

" An Itternational (GroundIut Bacterial Will Nurserx IGBWN) should be established to 
,.letertine tIleslability of ,viiresistance. ICRISAT should coordiiate the IGBWN, and 
foster tie exchatnge of wilt-resistant gernplasm alld breedit,, lines. 

SF'rio'it\ should he 10ivent,breeding hith-.Ieldine cultivals conlibitliln resstlnc to 
'acterial .\ilanld ia trr f f nliail ,iseases,. whbiclh are itportant constraints 1to
ertotindotl produclt~ Ioni ]lit\' n,illl idaretas. 

SIhntegrtated disease lnaii~nien .,
steims should be developed for different agroecological 
regnl :..Prilttarv responsibilit. for research in thtis area lies with Chinese and Indoe
sian scientists. 

* htnmuroclejoical teclliquIes shOuld be developed to detect the wilt pathogen iti seed,
platll tissues, and soil samples. Specifi: iiollocliial antibodies against biovars 3 and 4 of 
race I should be pl ,diced. Research along these line., tt the University of IHawaii (US;A)
and tli, Rotliamsted lEperiniental Station (UK) slouold he encoLr'led. 

* Since seed transmission t'the wilt patlltgell is possible, it is necessary to restrict tle 
illt teliell of gr.)il[tIinseed froijiIIt areas \\I iero Ihte disease fIas been reported. 

* External funds should be sOtighl to pruitite bacterial wilt research in the People's 
Republic of'China. Indonesia, aiid U.andai. ICRISAT and ACIAR, illcolnjunCtion with 
natiotnal programs. shlild prepareIM ruTIIsIIS l0or submiission to tIte World lank ACIAR 
FAO for funding of Working Group activities. 

" ACIAR and ICRIISAT .,hould assist national programs to cmILIduct disease surveys and 
assess crop ,losses. 

• hi-Cttillry training cturses shouldIbe organized for researchers til bacterial Wiill.focus
ing oinpatilogel delection, anid disease diagnosis and inainageimenl. ACIAR, ICRISAT. 
AVRDC. ant! CIP should consider sponisoring such courses. 

* ACIAR should conlinue to sutpport he pubLicaiotill of the Bacterial Wilt Newslelter. 

* ICRISAT should prodtce a iianualll grouldnUt bacterial wilt, covering disease diag
nosis and in anageient, and techniqties for resistancee-screeniing antid breedin1g. 
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Bacterial Wilt of Groundnut in Malaysia 

S. Hamidah I and K.Y. LuM2 

Abstract 

Groundnutproduction in peninsularMalaysirt has declinedfiom 20 000 1in the 

1980s to around 5 000 1 today, primarily as a result of reduction in crop area. 
Bacterial viltis anothermajor constraintto production;wilt incidence is high in 
the two majorproductionareasin the statesof Kelantan and 'rctrgganm.htfirna
tion on the disease is bcing gathered, and isolates Qf Pseuldononas solanacearum 
are being collected and identijicd. esults from a resistance screening p'ograin 

involving ICRISAT breeding lines al Indonesian varieties have shown that se

lected lines do not perform consistentlv in field trials at diffierent locations. These 

observations, together with laboratorV characterization of somei wilt pathogen 

isolates, suggest tie existence oIdi'ircn local pathagenicstrains. 

Introduction 

Bacterial wilt, caused by Ilsetdotonassolanaceartan(Smith) Smith, is the only important 
bacterial disease affecting groundnut (Mehan ct al. 1986). The disease isa serious threat to 
groundnut production in warm, humid regions in many parts of the world. 

In Malaysia, the majority of groundnut farnis are small holdings, in Kelantan (totalling 
1219 ha), Terengganu (242 ha), Perak (252 ha), and Kedah an1d Perlis (82 ia). Area under 
groundnut declined from 5197 ha in 1980 to 1318 ha in 1986, and total production from 
19 437 t to less than 500() t within the same period. However, dcland for groundlut is 
increasing. In 1986, 44 871 t of groundnu;.,,, worth NIR 29.7 million, were imported, mainly 

in the form of shelled nuts. Smaller amounts were importcd as groundnut oil and oilcake 
residues for livestock feed. The major exportcrs to Malaysia ire Vietnam. USA, the 
People's Republic of China, Thailand, Taiwan, and l-ongkong. Ilowc,,er, Malaysia also 

exports canned and uncanned nuts valued at around MR 5.8 million annually. 
The decline in production is attributed to high production costs (particularly labor 

costs), low yields, and high incidence of bacterial wilt disease in the two major production 
areas in Kelantan and Tcrengganu. The wilt pathogen affects a wide range of crops in the 
country, but informatiom on groundmit attack is scanty. On the basis of rotation trials with 
groundnut, tobacco (Nicotianatabacion), potato (.Solanunt tub'ro.tm), tomato (Lycopersi

con esculetum), and eggplant (Solanum mnlongena), Scliwarz (1926) attributed differing 
wilt disease incidence to strain differences iiithe pathogen. Various other reports 

I. 	Division vf IHorticulture, Mailay;ian Agricultural Research and Dcchopmoeni Instiilme (NIAR)I), P() Box 

12301, GI") Box 50774. Kuala Lumpur, Malaysia. 
2. Fundamenial Research Division, MARDI, I) Box 12301. GK) Box 50774. Kuala Lumpur, Malaysia. 
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(McClean 1930, Hopkins 1047, Dowson 1949, Kelman and Person 1961, He et al. 1993) suggest
the existence of1"pathogenic strains. FPathotypes associated with particular geographic locations 
have also been suggested (BLHuddenhiagenl and Kelman 1964, Simbwa-Biunnya 1972). Tan and 
Liao (!990)) reported that Strains of grtIundnutIba,lcerial wilt diff'lr in their pathogenicity to the 
same host cultivar in different parts of the Pe)le'.s Relublic of China. 

Screening for wilt resistance 

In co,kibi)ti ton wit!, ICRIS,,T, various grotinudntit lines, itcluding some known wilt-suscept
ible .and resistant cLti', rS, were screened Ior resistance to bacterial wilt at three locations-
Kelantan, Kedlih, and Scrdang. Twenty seeds of each Iine were sown at 10 cm x 50 cm spacing.
Three replications were used. Response to nMtna inif'ction Wi5 studied at Kelantan and Kedah,
where diseasc incidence was recorded 4 weeks after sowing. Response to artilicial inoculation 
was studied at Sertw. Leaves were inoculated (using the illti-pinprick methx) with P. 
sola acearnt isolates front groundnut-,'row.ing areas of Keklntan amd Terengganu. The per
centage o wiled plants was recorded I week after ino ulation. 

Screening results of the ICIRISAT lines and local controls (Table 1) indicate that the 
lilies show diffielnt responses to intectior, by the wilt pathogen. In generai, wilt intensity 

Table I. Percentage wilt incidence in 22 groundnut lines in response to natural infection and
artificial inocnlalion with Pseudomonas solanaceartmat difTerent locations in Malaysia. 

Wilt incidence c, 
Culivar~tjne Kelantan' KedahI' Serdang2 

Gajah 25 0 20Kelinci 40 0 75
Macan 65 5 30Maijam (St:sceptible contril) 100 30 65
MKT I (Susceptible cnrntol) 80 0 100 
ICGV 86188 25 90
ICGV 86199 0 50ICGV 86243 0 100
ICGV 86302 0 90
ICGV 86303 0 70
 
ICGV 86309 
 20 100
ICGV 86310 0 100ICGV 86315 5 50ICCV 86330 10 100
lCGV 86635 0 20
 
ICGV 86680 
 5 90ICGV 86691 35 65

ICGV 86699 5 90ICGV 86707 0 20
1('G V 86708 5 70 
ICGV 86743 20 90tCGV 86715 0 70
ICGV 87237 0 100
ICGV 87281 0 60 

1. Natural mifcction. 
2. Artificial itnOCULati11. 



was higher with artificial inoculation than with natural infetion. However, the control 

cultivars responded differently to natural infection at different locations. These results 

emphasize the need to evaiLate host resistance over time and acros, locations. 

Comparison of Pseudomronassolanacearum isolates 

Isolates of P. slanwearum were identified using GN plates of the BIOLOG "microbial 

identification system (Biolog Inc.. Hayward, California, USA). Four groundnut isolates

GN-I, GN-2, and GN-3 (all from Pasir Mas. Kelantan). and GN-4 (from Serdang. Se

langor)-wcre compared w;h a tomato isolate T-I fromrn Serdang. 
The groundnut cultivar MT 91-2 was inoculated with these five isolates, and disease 

progression compared. Each isolate was used on 20 plants, each plant receiving a (lose of 

50 fJL_of the appropriate bacterial suspension (concentration 0.15 O.D.at 590 nm), deliv

ered with a calibrated mi'ropipette. 
Of the five isolates, the tomato isolatL was the most virulent on groundnut (Fig. I). 

over a 20-day period showed that plants wilted mostObservations on plant mortality 
rapidly when inoculated with the tomato isola:e, although by day 12, mortality was similar 

(>88%) with T-1, GN-I, and GN-2. The isolates GN-3 and GN-4 seemed to be less 
virulent than the others. 

100 

T-1 
GN-1 / 

80-... GN-2r" , 
GN-3/ /, 

-.... GN-4 / 

60 , 

0 
Et40_ ,/ . /"/ 

I0 VtI 	 I I I I I I I I I 

0 5 6 7 8 9 	10 11 12 13 14 15 16 17 18 19 20 

Days after inoculation 

Figure 1. Percentage plant mortality following inoculation with one tomnato and four 

groundnut isolates of Pseudomonas solanacearurn under greenhouse conditions, Mal

aysian AgrivulturalResearch and Development Institute, Ka'alaLunpur. 
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'Using BIOLO3 characterization, the four groundnut isolates were identified as P. 
solanacearwn A, and the tomato isolate as P. solanacearum B. Comparison of iesults of 
the 95 tests which form, the BIOLOG (iN Plate System indicated a nlumber of key
differences between the isolates in their utilization of substrates (Table 2). 

"l'a;;?e 2. Differences bet,,een isolates in the utilization of substrates under the 
BIOLOG" GN Plate System. 

Reaction of,isolateI 

Substrates T-I GN-l GN-2 GN-3 GN-4 

Dextrin _ - + _ 
N-acetyl-D-glucosaminc _ _ +/- + 
D-galactose - - _ + _ 
r --inositol - +/_ _ _ 

Maltose - - _ + +/_ 

D-,nannose - + + _ + 
Psicose - +/- - +
 
D--sorbitol  _ _ +/_ _
 
Formic acid  _ _ +/_ _ 
1[-hydroxybutyric aci'l + _ ++ + 
y-hydroxybutvr' acid +.... 

Propionic acid +/_ +/_ _ +/_ _ 
Brorno-succinic acid +/- + + + _ 
Succinamic acid +... -
L-alanyl- glycine - - _ + +/_ 

D-scrine .... +/_
L-thrconine - + + _ + 
-i-amino-butyric acid - + + + _ 
Urocanic acid  - +/- + -
Glycerol 
 - +/- + - +/_
Mono-mcthyl succinate - + + + + 

Acetic acid - + +/_ + +/
D-gluconic acid - + + + + 
D. L-lactic acid - + + + + 
Se,.CiC acitl 
 - + ++ + 
Glucuronanlide - + +/_ + + 

Alanina,ide - + + + + 
L-leucinc 
 _ + + + + 
L-pyro--glutanlic acid - + + + + 
Inaosine + + + + 

I. - positie; - - negati.e. 
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Although there were variations between the four groundnut isolates, the tomato isolate 
differed substantially from the groundnut isolates in the utilizat" m pattern ior a number of 
substrates. 
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Present Status of Groundnut Bacterial Wilt
 
Research in Uganda
 

C.M. Busolo-BulafuI 

Abstract 

Bacterial wilt of groundnut was first reported in Uganda in the early 1940s, 
and severe yield losses have subsequently been reported in sone areas of 
central and northwestern Ug'anda. Some introduced groundnut gerntplasin
lines show resistance to the disease. A gerntplasnt collection, consisting of 
Ugandan material and lines front ICRISAT, has been nadefor screening and 
subsequent hybridization work. There is a need for extensive disease surveys 
and to develop integrated disease control neasures. 

Scope of the problem 

Bacterial wilt, caused by Pseudonlonas solanaceartnn (Sm ith) Sm iti, has been observed in 
sonic areas of central and northwestern Uganda. This disease has undoubtedly been 
present on groundnut in the country for many year;. Agriculture Department reports from 
the 1940s describe the symptoms quite clearly at Bukalasa, and subsequent studies have 
shown that the pathogen involved isof biotype 3 (Sinvbwa-Bunnya 1972). 

Groundnut CUltivars show different reactions to the disease. TFhe red valencia cultivars 
arc highly susceptible and yet these are preferred by the great majority of people. In 
general, spreading types appear to be less susceptible than bunch types under Ugandan 
conditions. Bacterial wilt isparti-ularl, associated with partiallv-waterlogged soils and the 
causal bacterium is spread in surface water. Yield losses can be severe if the soil isheavily 
infested with the wilt pathogen. 

It has been suggested that the disease nma', be secdborne in Lroundnuts and, for this 
reason, it has been Agriculture Department policy to discourage the distribution of any
seed for sowing from areas where the disease is known to occur. In practice, however, 
there is free movenicnt of groundnut seed by traders to various markets, and eventually
into foirmers' fields. The disease, therefore, could be more widely distributed in Uganda 
than is presently believed. 

Several sources of resistance are available, e.o., Kanyoma, RMP 12, 708, ICGs 5313,
6417, 7393, and 7968. Some hybridization work was done in 1973 to incorporate resistance 
into popular but susceptible varieties. Progress was hindered by limitations on resources 
and research facilities, and eventually all the breeding materials were lost during the civil 
unrest during 1982-86. 

1. Naiuonge Research Station, .0 Bm, 7084. Kampala, Uganda. 
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Present research status 

In view of the seriousness of the disease, research work, which was discontinued in the 
mid 1980s, has recently been reactivated. Bacterial wilt is soilborne and therefore diffi
cult-and prohibitively expensive-to control chemically. The only effcctive mcans is the 
development anti use of resistant cultivars. 

We have started screening sonic germplasnt lines including those mentioned above. We 
plan to carry out hybridization wcrk if Cte resistant parents do not satisfy Ugandan narket 
requirements. Screening could best be done in the greenhouse, to eliminate ',e possibility 
of mistaking disease escape for disease resistance. However, due to lack of laboratory 
facilities and expertise, we will be able to do only field screening. 

Another important research requirement is to establish the e,.tent of occurrence of the 
disease outside the known endemic areas. This, too, will need suppo, ting funds. 

Currently, we are seeking collaboration with ICRISAT and ACIAR on the bacterial wilt 
disease problem. It is intended to establish more links with researchers, especially in 
Indonesia, Thailand, Malaysia, Sri Lanka, Australia, the Philippines, and UK. 

Proposed Work Plan 

Disease survey 

The four field screening locations mentioned below as being infested with bacterial wilt 
were identified as early as the 1960s. Since then, there has been free movement of seed 

from infested areas to other areas, at least part of it for sowing. Furthermore, in northern 
Uganda, bacterial wilt has been reported on tobacco. It is necessary to establish through 
detailed surveys whether, and in which areas, the disease is now affecting groundnut, and 
the extent to which farmers' varieties are affected. 

The survey would also enable us to establish whether there is pathogenic variation in 
the P solanacearum population. 

Field screening 

Test fields will be selected at the Namulonge Research Station, the Kabanyolo University 
Farm, Kawanda Research Station, and the Bukalasa Variety Trial Centre. A number of 

lines, including 36 resistant lines obtained from ICRISAT, will be screened during the first 
and second growing seasons of each year. Promising lines will be selected on the basis of 
wilt resistance, yield, and other agronomic traits. 

Greenhouse screening 

Depending upon the availability of funds and training opportunities, greenhouse facilities 
will be established. i romising lines will be screened in the greenhouse. This is important 
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in order to rn.ike sure that lines selected as resistant are genuinely so. Studies will be done 
using both infested soil and artificial inoculation. 

Using infested soil. Soil collected from fields known to be infested with P. solanaccaruin 
will be used for host-i esistance stuties, as ,1NOurce of inoculuin. Medium-sized clay pots 
will bc use( in the experiments. 

Artificial inoculation using a syringe. lsoLatcs obtained from diseaed plants will be 
injected into test plants of the appropriate age, using a hypodermic syringe. This will be 
done after identifying the virulent colonies using Kel man's method. This is intended to 
supplement the infested soil nethod described above. 

Multilocational trials 

After screening for resistance, the selected lines will be tested for yield and adaptability in 
various agrocliniatological zones. 

Hybridization 

If the resistant lines cannot be utilized directly as new varieties due to undesirable 
agronomic or commercial attributes, it will be necessary to incorporate resistance into 
currently available high-yielding cultivars. 

Epidemiological studies 

it is planned to conduct some epidemiological investigations into bacterial wilt in Uganda. 
Research will concentrate on the following aspects: 
* Sources of inoculum: weeds and alternate hosts; plant debris and soil; and seeds. 
" The influence of' sowing date on bacterial wilt.
 
" Crop mixtures.
 

Integration of control methods 

An integrated approach to bacterial wilt control is advocated, with a combination of host 
resistance and cultural control practic:s. It would be desirable to study cropping systems,
soil t)pes, and cultural practices that affect persistence of the wilt pathogen. 

Training 

So fair. our knowxledge of P. solnacarun!and will disease of groundnut has Iorgely been 
acquired duLring field resistance screening trials/surveys. We need agreater understanding 
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of several aspects: screning techniques, MidchlaisnIS of' resis ance, pathogen detection, 
disease diagnosi., and disease management. It is therefore telt that .me form of trainin 
in the appropriate techniques is essential befhre reseachers in Uganda can address thew 
problems more effectively. 

Reference 

Simbwa-Bunnya, M. 1972. Resistance o groundnut varieties to bacterial wilt (P~eii
domonas solanac'arotn) in Uganda. East African AgriculIture and Forestr) Journal 37: 

341-343. 
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Present Status of Groundnut Bacterial Wilt
 
Research in Indonesia
 

NI. Machmudl 

Abstract 

Progress on grounctiut batterial ilt research in Indonesia from the 1984/85 
wet season to the 1991 dry season is reviewed. Groumnut bacterial wilt is 
widel'v distributed in Inlonesia. antl is particularl' important in West Java, 
Lamltng, parts of Central and Last Java, and South and North Sulawesi. 
Disease ineidee in tile field range id ron 15 to 35(;i on wilt-resistantcultivars 
aidjfroni 6() to 90' ,' .ousceplitbleones. Two distinct .synptoms of the disease 
werc observed, the tv;,ical 'vi'?ing s.mptom and a ellowing of foliage followed 
by rta lel'lgro'wtl, IL.holate'. Ot1he wiit l)atiou On, PSCLtOdIonaIs solanacearum, 
Variedl in virlh'n c'mead iochnaical c'haract'ristic.:;i.solate, fron d(ifferent 
localiti's varied widelY in the'Ir virlenlle on the wilt-susefptible cultivar 
Chico. Two hundri nl fftyjivigrounlntut isolates were tcsted; all i'ere ofbiovar 
3. e.c)t Ir onet, which ita. of io'ar4. The i,%olates have a wide host rallge,
inc'ludlin4 both i'c'eds and econonic allY importan! crops. The bacteriunt couhl 
inf'(t gvrolndnt .gels 1d c uld besc'd-tran.'ai;ted. A numbter of local and 
initroclucdt '',ratntldnttti,'c'vot/-'.s 'ctre finatnd to be' wilt-rcsistant. Culturalcon
trol methoM.s, A/ccilfically rotation of u,rowndnut with non-ho.st crops could,
rt/ut, e (li.scate intenl.sitv inl thefield: growing grounldnut after flooded rice was 
the most cleti ce cropping pattern to control bacterialwsilt. 

Introduction 

Groundm bacterial wilt, caused by l'seulomtonas solanacearum (Smith) Smith, was first 
found in the Cirehon area o" West Java by van Brjla de I-aan in 1905, and has since then 
become vidcspread in Indwiesia, causing serious damage to groundnut. Considerable 
efforts %%ere made by Dutch sc.cnt ists In Indonesia (and after thcir departure in the 1950s,
b, Indonesian ,cientits) Ic aseontrol the di by selection and development of resistant 
cultivars. and hx [ro):vahig ther ucs in conjunction with cultural control ieasures. 

As early as 191)0, a resistant c' ltmiar Raja was develcped, and grown by farmers. The 
resistance of this cultivar, lcs ever, lasted for only' 10 years. Further selections were niaJe,
and in 1926 another resistant ctultis r. Schv.arz 21, %%asintroduced for ctommercial cultiva
tiOti. This cultivar has since been ,,dcl., grown in the coumtr, and used as t resistant 
parent to deelop improved culti+ars. In 1953 it was replaced hy Gaijal, t Schwarz 21 

I. Bogo r Rescairth iittlcic hir tFooid Crps,. Jac I. ('. ccngg 3A, Bogor 16! 14, Indimcsia. 
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derivative witlh nore stable reSistice .ind hl-t.her lr ctts'ity. Since then, other %%ill
resistant cul Iirs have been bred. biltdeslile Ilheavailabilit.V of ele d ress'ItitII culti, rs 

and the developiient of'other control lavel. the disease is stillatprobheii (MachtMid 
1986). 

Research ont-ro bIct.eril , inI n d( s i \ a ithe less ki ctiinilUCndlnll i]I C i0 c C r 

in the late )5()S. + sreacti ted in I)s5.Colllhor'iee research work beteeln the .ALiic\ 

AARI). \iisit (et.litCfor Agricultural Research and l),,elnlet . Indonesia. and i .. iilti 

for International A..k Researlch (.\('I.\IR)..Anttlrai.. be,,ul thal \Car.tad hlsricultnral e 

till in Indollplayed an illiporlan riole in th 11] gt-Css o hatelCril i\i rese.11c] sl. 

A status paper oinaCteHial wilt research in Indonesia \\ as published in I)992 1MiachiUd 
and Hay\ard 1t 2). This imper 6'es olrnndntino\er, Jew of pro,,less on bacterial wilt 
research in Indonesia. 

Disease distribution and economic importance 

In the past, most of Indonesia's .roundnUl crop wats .2rown in Java. At present about t 

thirds (approximately 400 ((W1hill o1'the ironndnul area is still inJa\ a. bt the crop is also 

grown on other islands, stuch as, Suiiitera, Bali. West Nsa "'Ienggra. Suhawesi. and Irian 

Jaa. Annual surveys carried out Since the 19S4 S5 wet season itdicate that bacterial w\ilt is 

still widespread in Indonesia i h-'. I. Iligh disease iti:dence wa, coninon in West 

S.ate1.Cra., Latniptn. West Jiva, parts of ('en rtal ind at Java.l, and Soth and North 

Sulawesi. I.ower incidence \%as fonnd i North Suinaltera. Bali, l.onibok, and Irian Jaya. 

Will intensity' varied %,ith season, locality, and cultivar. Disease intensity generally ranged 

Indonesia 

Pacific Ocean 

Menado
 

*Kalimnantan0t\. Slwe+o~S.- Jayapura 

00 

s
 Jaya,nIran
Sumatera o ...... lp Java 

~~~j~Lombok~ 

Bali -- - ior
indian Ocean 

Figure 1.Distribution ofgroundnutbacterialwilt in Indonesia (9 indicates the pr'sence of 

bacterial wilt). 
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from 5 to 35( on resistant cultivars such as Gajah, Kidang. Pelanduk, and Tupai, and from 
60 to 90- on susceptible cultivars such as Kelinci and Landak. In some cases the disease 
caused total crop failure. 

Symptoms 

The bacterium altacks groundnut at different growth stages. Infection in young plants may 
cause sudden wilting-of the plants, though the leases remain green. On a resistant cultivar, 
or in older plants, tl'e ,%iltig s,, 1ptoN1, usual lVdevelop slowly, starting with the lateral 
branches, enabling tho plants to produce pods and seeds. Under these conditions, however, 
[he plants ma. produIce ifCcted seeds. In some sit uatious infected plants do not show 
significant wilting sItuptols. but gro, th is retarded. These plants show yellowing of 
leaves, and usual l, produce few pods. 

Strains 

More than 250 isolates of I'. .olanaceartmhave been collected since 1985 from groundnutand other hosts comimonly found in groundnut-rowing areas. Strain identification based 

on biochemical characteristics of tihe bacterium suggested that there were two biovars o, P. 
solaacearuti natiiel\,, biovars 3 and ., that attack groundnut in Indonesia. All but one of 
the isolates collected %%ereof bimar 3. The exception was a bimar 4 isolate frotmnlManok
wart, Irian Jaya. I avard (1990) reported that there were three biovars namely. 1,3, and 4 
of race 1,that attack groulldnut, Of%which bio\var I was indigenous to time Americas. Some 
of the isolates, their hosts, and ori.Ins are shown in Table 1. 

It is noteworths that an isolate froni a groundnut field in a potato-grossing area (Pan
galengan, West Jasa. 1400 in ad,,)w,'as of biovar 3,race 1.Potato-growing areas it altitudes 
aboVe 1000 mll ,I usuall, hase cotmmon infestations of bioar 2. race 3: and this was the 
case at Pancalen can as well. 

Variation in virulence 

The results of a 1987 study indicated that groundnut isolates tested on the susceptible 
cuiltivar Chico s.aried greatly in virulence. Isolates from l-am pung and Southii Sumatera 
were comparable in virulIice to those from CikCmI tetluh and Citayini (Bogor, West Java).
These isolates were more virulent than isolates from Kuningan (West Java) or Malang
(East Java). Tss'o separate greenhouse trials were conducted oi the svilt-susceptible culti
vars Chico and Kelinci, in s\hich the virulence of different groundnut isolates was evalu
ated usinc the inlclis'it, titration techuniqute. Virulence levels were significantly different 
in tie tvo culitivars, but there swere no interactions betsveen the isolates arnd the grotdnut 
culhivars. Table 2 shows swilt intensity in cutivar Kelinci in response to inoculationl with 
different isolates of /. .Aolanaceartim.The isolate from Ngale, East Java. was tile most 
virulent, while the biovar 4 isvflate from Manokwari seemed to be less virulent than the 
biosar 3 isolates. 
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"Table1. Race and biovars of some I'seu(IdofonfaslI .,IhaiwcLarllm isolates collectcd f'rom 
different localities in Indonesia during 1985-91. 

Altitude IJCL' 

no. Ilost Origin I) biovar 
Isolate 


,
lgot. a 
PS 8963 GrolundhrLlt KuningaUn. West Jas a 40(1 i3 

PS 8970 Grouidnt Tanec'.tn. \\'ct Jaa 50 1 "3 
PS 91)1t) Grundltt Sukauini. West Java 351 P3 
IS 9102 ggplant Cirebon, West .as a 20, 1/3 

BO I-[305 rutndhnut est J.'t 250 13 

B079 Tobacco Kutoarjo. Central JayVa 35 1/3 
PS 8520 Groundnut "'1hgaM. Central Java 20 1/3 
PS 9031 (iriundnut Pati. Central Ja\a 5(1 1/3 
PS 9032 Crotn ilut Jepara. Cet ralJava 4(1 1/3 
PS 911) Groundnut KebUilen. Cenrill Java. 10 1/3 

B 106 Groudnut Jainlegede. IHast Jaa 335 :/3 

PS 9125 (;rotndnut Maklne. East .Java 80 1.3 

PS 9126 Groundnut Blitar, Hast Jaua 2101 1/3 

13198 Croton Iirtm.o la, 20 1,3SuII snba IMIMun 

IPS 9130 Groundnut Tamaniboclbo, lZanpurne 40 1/3 

PS 8945 Groulldnllt RIaSal+all. \Vest Suiila'l 75 1/3 

PS 8946 Crot hirms Pasaman. \Vct Sumnatera 75 13 
PS 8721 Groundnut NlaoS. South SUlassesi 121) 1.3 
PS 8722 Groundnut Bonotbili, Suth Stilasesi 10(0 I 3 
PS 8974 Groundnut Mlanoksari. Irian Jlasa 50) I 4 

PS 91(13 Groundnut \\onosari. 'o.,ak;rta 200 I 3 

Source \tctud in) Ila, id t1)2i. 

Host range 

Studies shoed that the .rotllldullu isolates of the bacterium ha e a,wide host range. 

includilglbotlt weeds ani cokomicall, important crops. This indicates that the isoltes are 

of race I.Apart 1'10111 a.n muptirtail indulria.l Ccolp lich isgroundnut, nilii, econmicallvl 

frequently iintercni)pped witll gritdliut, eggplat t(51oh/onmt ou'/nii'O, )pepler Pi/,Vr 

spp)), nlldrubber (lciva spp) inWest Suillatera slec Ilcavil% infectod with the bacteliiii.
 

V'arious wCeL reCoinilionl , funred Inl iMll id'.bolth under uplalld
toll 1_ei--lilllLat-ls 


and irrigated lowland cotditions. These \weds not onl, compecte s it\% plnlts. but
grilludnti 

nav also act as hosts t'()r other intelacting pttihgcns suich ilelliatie bacterium o for()i* as 

todes. Scveral wilt-resistant alld suscCptible wCed spCcies %etc idCntittlCd ill grecihliose 

experiments (Table 31. Field surveys have alo find ,everal nattralll -iltccted sswed llosis. 
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"lable 2. Wilt intensity in groundnut cultisar Kelinci followsing inoculation with differ
ent isolates of Iscuh(umoas solanaceartun, Bogor. 

Wilt irntensity, 
Isolate lost/Origin of isolate (%) 

PS 9019 Groundnut, Neale, ast Java 86.00 d 
PS 8954 (;routldnut C'(ikeuLnteuh, West' J&,a 50.67 c
 
PS 9060 GrOundnuti Alaking, East Java 
 3.67 bc
 
PS 8974 (GroLndntLt 'Mnokwari, Irian Jaya 
 38.17 be
 
PS 9027 GroundnutNluara, West Java 
 36.00 bc
 
PS 9006 Groundnt,'CiketmLeuh, 
West Java 32.00 ab
 
PS 9028 Gr)undttAluara. West Java 
 30.67 ab
 
PS 9026 Pepper/Sumedang. West Java 
 21.33 a 
PS 8962 PotatoSegunung, West Java 20.00 a
 
PS 9023 PotaitoiLeniano, West Java 
 20.00 a 
I.W lt im nsit; is roc itded 2 %ecks jiter LIfl atl t lted by a llter, ioiIli.Nu ilhcr tcomln le no[dsimifi
candt.,dillerct al5 Ilo l ntanc;iNtultilC Range tei. 

Source Niactitjd md tlI.,rd (1992, 

Table 3. Reactions to Iacterial isill of some weed species commonly found in ground
nut-growsing areas.
 

Relative susceptibility
Family/species Commonfname to bacterial wilt' 

Amiaranth aceae
 
Atnaranthuo s;inomus Bayami duri R
 

Asteraceac 
Ageratm con vzoides Goatwced, babadotan R 
Bidens pilhsa Spanish needle R 
Crassoc 7phahut crepidioides Thickhead S
 
,S;,hilanlespanictulata Jotani 
 S 

Euphrbiaceac 
Croton hirfu. 
 S
 
I'hvlatnthu. spp Meniran 
 S 
Phv.Nalis. otnguhlai Ceplukan S 

leguuiiinosate 

Crotalaria jufeca Crotalaria S 
Scsbania rostrata Sesbania S 

1.R - resistanl S - usccpii te. 

SmUrce: Mtachmiud Mid IliaNlyard (1992). 
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In areas surveyed in West Suntatera, crops and the weed Crwosoccphahmo rcpidioid's 
that grew in proxinity. were both severe +hiccted. This sUgc ,1tst ianticrcr)lpin g usin. 
susceptible hosts could incLease bacterial wilt Severity in tie field. loor crop sanitation (for 
example, groundnut farmers usually neglect to i'eiMie weeds fioin their fiClds) n1My be 
another major cause of crop failure due to bacterial will. 

Seed transmission 

There has been controvcrsy (ntainl' due to lack of experimental evidence) over the 

importance of groundnut seed infection and the role of infected sCeL in transMiSsion of I'. 

solanac'c'um . Palm (1922) first reported fiomi ndoneii tie transmission ofi the bacterium 

through groundnut seeds. IeC successfull. isolated the Ibacterium fron different parts of the 

seed, including tie funiculus, pod shell, and seed coat, but not trout the m2br.yotC. In the 

1987,88 wet season. v, collected froi plants showinggroundnut puods of eielht cultisar, Cre2 

willing Si,,iptoiti at tire C'ikeulineulh lxperinmental Firm. lrgor., 1n area known to be 

heavily infiested \\ith tie \\til pathogen. The pod, sho\cd dark discoloration o the 

fliculus. pOd shell, sed Coat, and emtnbryo. BIactCrial iSlaic, we',re obtUained from0dift'crent 

parts of lhe pods and seeds. nochlulitlludies s ted thal tlhe isolaes Were of. 1). 

so/anotC'riMo. It .s s surprising tlla.t' the discoloreCd sUeds vsre rheMlll owT ill the e'el

house, wilted plants were obscrved 4 weeks aler sow ing at a rte of 5 to ;'8( in different 

cultivars (Table 4). These resLtIt:+ (Mac,..hnud and Middleton 19(0) coitfirll the report of 

Palm (1922) that tile baciLun can I" tratinsmitted through ground nut seds,. 

Table 4. Percentage of' wilted plants from grountnut seeds harvested from eight 

cultivars infected with Pseudomonas solanacearum. 

Wilt intensity in the field (i Wilted seedlins 

Culftivar 30 DAS 100 DAS fronl I 1(0seeds2 

Gajah 8 12 5 

Pelanduk 12 18 5 

Kidang I0 16 6 
Macan 6 16 5 

Tupai 12 20 7 

Kelinci 40 60 8 

GH 467 18 42 7 

GH 469 24 48 8 

. I)AS - days alter so,sing. 
2. 	10(t seeds ofcach culli',si vcrc sairipted Irima bulk o seeds har.esled fii i l ltied plants. Seeds \%Cre gris 

in plastic Ira s contiaining sierili/Cd sOi 110 tie ( keCnneCith farm. The incidencc (it \%illcd plants %%;ts 
rcorded 2 and 3 ssccks aler si ming. 

SourNce: NIach1ind it I ta.k.aid (1992). 
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Disease Control 

No single control measure has proved effective in controlling bacterial wilt in groundnut.
An integrated control program involving resistaait cultivars and cultural practices such as 
crop rotation and crop sanitation can provide effective control of the disease (He 1990). 

tlost resistance 

Several inoculation techniques were tested in order to develop a quantitative method to 
evaluate the resistance of groundnut germplasm in the greenhouse. All techniques tested 
were effective (Table 5). However, the hypodermic injection technique was considered the 
most appropriate. 

Reactions of' somc Indonesian-bred cultivars to bacterial wiIt are shown in Table 6. 

Fable 5. Bacterial wilt intensities on four groundnut cultivars inoculated with 
Pseudomnonassolanacearum using five different inoculation techniques. 

Bacterial wilt intensity (1i I 

Inoculation technique' 
Leaf-axil wounding 
Tooth-pick pricking 
Hypodermic injection 
Root dipping 
Root drenching 

Gajah Tupai 
8 4 
8 8 

12 8 
28 20 
16 20 

I.Plants %%,crcinoculatcd 2 sccks after sm in,. CutIivars Ga jah and Tupai 
Red Spanish 119 and Farl, Bunch %%crc susceptible. 

Red Spanish Early 
119 Bunch 
80 84 
84 88 
88 88 

( 1 I100 
80 80 

,crc resistant to bacterial k%,,It, vkh ilc 

Tal)Ie 6. Reactions of 11 imlroved Indonesian groundnut cultiars to bacterial wilt, 
Cikeuneuh Experimental Fatrm, Bogor, 1988. 

Bacterial wilt 
Cultivar Intensity (C Reaction' 
Gajah 
Pelanduk 
Kidang 
Macan 
Tupai 
Banteng 
Anoa 
Tapir 
Kelinci 
No. 467 
Landak (No. 469) 

12 
18 
16 
16 
2(0 
18 
18 
20 
60 
48 
42 

R 
R 
R 
R 
R 
R 
R 
R 
S 
S 
S 

1. R - resistant. S  susceptible. 

21
 



Table 7. Groundint cultiars and germp)lasnm lines resislant and moderately resistant 
to bacterial wilt under natural and artificial conditions'. 

Genotype/ideniitv 

Resistant genotypes 

Giza spread 
Blla Blanco 
Thtu (ICC 302) 
Vera Cruz 2 
Maria-Il (ICG 243) 
Cocalmete 
Cocatmcte do 

grand palmas 
Chiba 
Jaba 13 
Tachinasaki 
Argentina 
EGPN 18 
Brudul 
Lokal Tuban 
Lokal Tasiknailaya 
Lokal Muneng 
Deli Serdang 
Kacang llrudul 
Presi 
Macan 
Banteng 
Kidang 
Ah 5/875/13-2-2 
Ali 5!875/38-8 
790-61/26-36-13-1-2 
RR 6 
RR 6/875-673-1875 
GH 3Z/NC Ac 

17090-4B-1 
Tupai 
Tapir 
Pelanduk 

co/nditilns,1.Under natural field 

('OIntIr' Of 
origin 

1gypt 
Brazil 

Brazil 

Mexico 

Mexico 

Spain 


Spain 

Japan 

Japan 
Japan 
Argentina 
Unknown 
Indonesia 
Indonesia 
Indonesia 
Indonesia 
Indonesia 
Indonesia 
Indonesia 
Indonesia 
Indonesia 
Indonesia 
Indonesia 
Intdonesia 
indonesia 
Indonesia 
Indonesia 

Indonesia 
Indonesia 
Indonesia 
Indonesia 

scts %¢cic gr 
colnditiIo s,plants \%ercFarmI.Undci artificial 

(ountry of 
GenoType/identi,' origin 

Resistant genotypes 

FESR I USA 
FFS R 5 USA 
NC X-4 USA 
NC Ac 2145 (ICG 2308) USA 
Starr USA 
P1 268653 Zimbabwe 
U 4-47-8 (ICG 232) Sudan 

NG 2658 (ICG 235) India 
SS 50 (ICG 2134) India 
C 154 (IC( 258( India 
VRR 407 (ICC 7594) India 

VRR 426 (ICG 7613) India 
Ah 7211 (IC'G 539) Sierra Leone 

S 7-1-7 (IC(, 2667) Tanzania 
286/63 (IC(; 7502) Uganda 
All 7220 (ICG 3118) Nigeria 
NI 25-68(2)S (IC(; 7635) Nigeria 
M471 -'5K (IC( 7639) Nigeria 
2630-765 (1('(7645) Nigeria 
NI 979-75K (IC( 7r63) Nigeria 

Moderately-resistant genotypes 

Giza I Egypt 
Ta inan N) .7 Taiwan 
Taintun Taiwan 
Moket Malaysia 
E.G. Bunchag India 
PI 19647 Unknown 
McCubbin Australia 
Virginia Bunch Australia 
Holland St. Runner USA 
PI393531 Peru 
NC Ac 17130 Peru 

si:L attheCikcul/euhi 
IlloculiilCdutsilgthe )eaf-a\Ii inlcCinl tccihnitluj iill grceen

,mnin hcavil) d sCsil I-ls neiicnlal 

ICG -Il01tSC. ICRISAT Crotunduli Accessitin Number. 
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Though wilt-resistant cultivars have been developed, they are usual y susceptible 10 other 
diseases, and so their productivity isstill low. 

Field trials have been conducted since 1986 to evaluate the resistance of groundnut 
germ plast lines from Indonesia, and fron ICRISAT, India. Several thousand germiplasm
accessions have been tested in wilt-sic, plots at the Cikeuneuh Experimental Farm, Bogor,
and the Jamibegede E,,perinlental Farm-lll, MNalang, using natural infectior (MachmLud and 
Middleton 1987, NlachiIud and Hayvward 1992). Most of th.egermplasnr lines tested were 
susceptible to bacterial wilt. ILies fIOund resistant to the disease are listed in Table 7. 

Cultural control 

Orgai icamenlme nts have been tried past control of 
groundnut, but the results are inconclusive. Pot Irials were done il tie greenhouse using 
green Ill lill: 

in tile for tie bacterial wilt of 

atu'C, llruaitres, ;aid cottipost. Cotlpost anlchicklen manure proved mtore 
effective against the ,disease than green manure, cow dung, or goat numure. 

A 3-,eat Crop rotdtiott Irial was conducted at tie Niuara Experimental Farm.The wilt
susceplible culti,.ar Kelinci \%as us>,ed inrotation ilt dilfererrt l'oi crop cotbinations,
includill rsl'i,,taltcllroulnlt 
cllt\ir ..j.h, coln /cu o .\),so [eiln (G;/.'in' Ia.r),
JIrr''taned rice. and s potato (/'onloca /illHa., ).The results slltoed t11t wiltIeer initeIsity 
was -erieralls reduced bI rtlatiOn \%,til resistallt or ln -host crops. The longer 'ie rotation 
period, tile Intore effective \aI,the blacterjal wilt control. Rolatio,1 with irrigated rice gave
the best resolts,, follo\Ced h Cortillalriolls of,corll-so%beal, so,bearn-so, bean. crounditlit,corn, aid swoet polato-ss, CC, potato (Tlble 8). Crop salitation by weed Coltrol and appr'o-

Table 8. Bacterial wvilt intensity on susceptible gromnilut cultivar Kelinci after I to 3 icar
rotations with resistant or non-host crops, Miara lEIlerihental Farm, Bogor, 1987-1990. 

\Vilt
internsity i tI 

Crop rotatiort comribination t 2 3 
Rotation beginning \ietseason 1987/88
Groundnut-rmindrIut 56 47 38
Groundiut-corn 48 40 28Corn-so, bean 44 31 23
So)beat-so) ben 50 36 26Rice-rice 33 21 12Swcet potat,-s%eetpotato 58 47 42
 
Cotrol piots 
 66 62 65 

Rotation heginming dry season 1988
Groundrtut-grt,undtUt 58 46 40
Groundriutc"nr 1 50 42 30Corn-so, teart 46 32 25
SoyVbean-soybeail 51 38 27
Rice-rice 36 24 14SNseet piaotrt,-,ItS Xlato 54 44 38
 
Control plots 
 0)3 60 62 

I,st icrl IIiII. socre ad% hAC1. i i' % ii % M t llr eiach r li . 1octi,d \,•'/ i roll o.nJ.2. ,li. rib (In 
rl ph111 C 'Lll).I k11 ll( '0ilt 1,v\% t L111111111 - I11CSkiN.uC,..ihlC2 1 lnmlimlli.irKelint.
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priate water management (to prevent contaminated irigation water f.oml entering ground

nut fields) are important to the success of crop rotation. 
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