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Allocution d'ouverture de

Dr. Eugène R. Terry
Di recteur Général WARDA/ADMO

Mesdames, Mesdemoiselles, Messieurs,

Bonjour,

C,est avec un réel plaisir que je vous dis "Akwaba" en terre lvoirienne, à Bouaké et à

I'ADMO à la faveur du Premier Symposium Internatjonal sur la Marbrure (Rice Yellow

Mottle Vrus - RYM\|.

Comparée à cette "célèbre" afection cryptogamique muhiséculaire qu'est la pyriculariose,

la marbrure est une maladie relativement récente dont le premier signalement remonte

vers le milieu des années 60.

Alors que la communauté scientifique internationale en est réduite à dévelopPer une

stratégie "curative" de la pyriculariose, nous sommes o cont rorio en positjon d'établir une

stratégie préventive de gestion du RYMV à l'échelon continental grâce à une démarche

interdÉciplinaire intégrée ; en cela, le RYMV constitue par excellence un thème scientifique

fédérateur exigeant pour être maîtrisé l'implication d'experts en Entomologie, Génétjque,

Malherbologie, Pathologie, Physiologie, etc...

parmi les nombreux éléments qui témoignent de la pertinence de la mise au point d'une

démarche systémique de gestion du RYMV, nous nous devons de citer :

- les lacunes qui subsistent dans les domaines de la cartographie spatiale du virus de la

marbrure, des facteurs épidémiolo$ques qui sous-tendent la conservation/dispersion ou

les fluctuations saisonnières du niveau de pression de sélection ;

- les insuffisances relatives au déterminisme génétque et à l'héritabilité de la résistance ;

- le rôle qui dewait être dévolu au ressources génétiques locales du tyPe O. glaberrima ;

- enfin, le nombre éloquent d'éminents chercheurs opérant sur le sujet de par le monde

et dans des domaines différents de la recherche fondamentale et appliquée.

Cependant, au regard des investissements substantrels consenûs par la communauté

scientifique internatjonale, il nous a semblé essentiel de Promouvoir une "fluidisation" des

échanges scientifiques dans le but :
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- de cibler les Priorités ;

- de minimiser les duplicatons en exploiant au mieux les avantages comParatifs de

chaque Partenaire ;

- d,harmoniser les méthodolo$es afn de faciliter I'analyse et l'exploitation rationnelle des

acquis ;

- d'optimiser l'impact des investissements'

ll en résulte nécessairement une démarche harmonisée dont les effets synergques et la

pertinence des orientations n'est plus à démontrer. C'est en cela que I'idée de créer un

Groupe International de Travail sur le RYMV constituait à nos yeux une excellente initiatjve

; peu de temps après sa conception au sein du Groupe d'Action Système de Protectjon

Intégré du Riz (SplR) impliquant les Systèmes Natjonaux de Recherche Agronomiques

(SN34) de l'Æriqùe de l,Ouest et IADMO (mars 1993), cette idée s'est d'abord traduite par

une réunion de concertation au sein d'un noyau dur de 7 chercheurs réunis à Madison,

Wisconsin, USA à lafaveur du symposium intemational sur la pyriculariose en août 1|993'

Depuis cette date, les choses se sont accélérées et se sont rapidement concrétisées par

la mise sur pied effective dudit Groupe Intemational de Travail aujourd'hui fort de 77

membres originaires d'Afrique, d'Amérique du Nord, d'Asie et d'EuroPe.

A I'issue d'un large sondage, l'organisation d'un premier forum scientifique sur le sujet

semblart être souhartâpar tous les membres du Groupe ; ce défi s'est rapidement concrétrsé

g,â." à l'enthousiasme de la communauté saentifique qui a pu bénéficier du soutien matériel

sans réserve de I'ADRAO et de l'USAlD.

Nous voici réunis pour cette Grande Première qui suscite tant d'espoir Pour les

chercheurs mais aussi pour les professionnels de la riziculture en Afrique.

ll est donc essentiel qu'à l'issue de ce premier forum internatjonal, nous puissions

ensemble identifier les "dimens ions majeures" à privilégier ainsi que I'instauration d'un système

de partenariat qui soit basé sur les expefijses et avantages comParatifs de chacun. A ce

propos, les SNRAd'Ærique ontun rôle exceptionnel à jouer dans la mesure où, c'estde leur

degré d,implication effective et de la qualité des informations fournies que dépend

l,orientation des recherches fondamentales dont la contribution nous parait essentielle pour

l,avènement d'un système de gestton efficace et durable de la marbrure sur notre contlnent'

La Côte d'lvoire et I'ADMO s'honnorent d'avoir été choisis comme Pays et Institution

hôtes du Groupe International de Travail sur le RYMV et sont heureux d'en héberger le

Premier Sym posium lnternational.
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Je pense que cette initiative intervient à un moment décisif pour tous ceux qui, parmi

nous, sont préoccupés par le problème de la sécurité alimentaire en Afrique sub-saharienne.

Au cours des 5 dernières années, I'ADRAO a déployé des efforts considérables dans le but

de développer une straté$e innovatrice et durable pour la recherche agronomique en

Afrique sub-saharienne. J'ose croire que nous avons réussi, dans une certaine mesure.

Aujourd'hui, ce rassemblement de chercheurs experts dans des disciplines variées et tous

engagés dans une actjon conjointe pour juguler les méfaits du virus de la marbrure en

Afrique, constitue très certainement la meilleure preuve des progrès enregistrés en

I'occurence.

J'espère que votre séjour parmi nous vous permettra de vous familiariser à d'autres

aspects de nos mécanismes innovateurs de collaboratjon institutronnels, notamment, les

activités de nos Groupes d'action et celles de notre structure de centre ouvert.

En vous renouvelant mes souhaits de bienvenue en Côte d'lvoire, à Bouaké et à
IADRAO, je puis personnellement vous assurer de l'engagement et du soutien de IADMO
et des ses partenaires nationaux au travers de ses Groupes d'action.

Du fond du coeur, je souhaite plein succès à vos travaux et déclare ouvertes les assises

du Premier Symposium International sur la Marbrure.

Fait à Bouaké le | 8 septembre 1995

Dr. Eugène R. Terry
Directeur Général
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12 wt. 1995

07:45 - 08:30
08:30 - 08:45
08:45 - G):fi)
$):00 - ffl:15

09:15 - 10:30 1.

09:15 - Gl:30

0̂9:30 - 09:45

ffl:45 - 10:00

10:00 - 10:30

10:30 - 11:fi)

11:dl - 15:50 2.

Steerfury / Oryanizing Conninec

AMoul Aziz Sy. Chairûan, IVARDA, Côæ d'Ivoire
F.O. Anno-Nyako, CRI, Ghane

D€nis Fargetle, CIRAD, Franoe

Claude Fauquet, ILTAB, U.S.A.

Sabr Fomba, RRS, Sierra Lcone
Alain Ghesqriere, ORSTOM, France

Konaté Gnissa, INERA, hrrkina Faso

Jackie Hughes, IITA, Nigeria

Bouaké - Mbé
Inscrlptlon
Allocutlon Dlrecteur GénéËl ADRAo
Adoptlon de I'orclre clu Jour
oéslgnatlon des présldents cle séances Gulvant sesslons)
oéslgnatlon des ]Ïlpporteurs' Dlmenslons maleu reg

' Rapporteur génénil = SY

' Rapporteur sesslon Gulvant seslons).

GETTERAI IilTRODUGTIOft naior niCe Diseases. Focus on RYmt
Pr€sicfent,= tumaa . Rapporteur : Afrno4Ûyeto, RùmDe, Sy

sI aA,t,, sél€ y.,t,, ,trWARDA/ADRAO, Bouaké côte d'lvolre, rtïNERA, BObû,
Dloufisso, Burldna Fæo. Sltuatlon pnyfusanlhffe clu rlz: Caractérlsaflon ctes

affectlons maleures

o|ancelor T.(1t, Holt J.tit, Thrcsh J.lLrlr and ziegler R.r2r,
r1r NRUUK; o lRRuPhlllppines . The comparatve eplclemlologY of AE vlrus
cllæases of troplerl rlce.

FauquefttGil.; Brugidoutt'c; Kouassitt'il.; Bonneaurîr q' ilgon A" Yass:- u.;
opalta t."T Yeager l|."! and Beacny R.ttt" TIILTAB, Unlverslw of
catffomla,/RlveEld€; Th€ scrlpps Res. Instltute. Tne R|pe Yellow Mottle vlrus, a
threat to Afrlæn farmers anct a moclel for plant vlrologlsfs.

Dlscusslons ; D//mênslons maleures

Pause, contacts Informels.

EOOilOTilC tmoRTAtcE OF Rvtlt: spectrum of Acton, slte clramcGedzaËon
and rrcnûficafion of not spots, Yield loss and Ectonom:c lmpact

Pr€sident= Eeûharc RappoÉeuls : o0u[laalr Y., I?ecthaus, sY

11:fi) - 11:15 Anno{yako F.o., Tuumesi J.K, CrOpS ReSærCh Instltute, KUlTUtSl, Gnana. The
threat of RYi / ancl tne fufiire of rloe proclucflon In onana.

11:15 - 11:30 Rahalivavololona t.llft'!s), FoFlFA, Antananarlvo, Madagascal. gaJauon cte la
vlrose RYl,,flI à Maclagasærr.

11:30-11:45 
i;;::î:i,i;ih2n:,",:iï'ff1fi'ài'ï:3'}#i'i!;!î!i,!,?,fi#ii,i;Ë 'i"'NIger.

11:45 - nû Hamadoun A. lER, sllCFSO, Mall. str,alt de ta panacnure laune ctu rlz RYMW

auMatl:Qsclel'OfflæcluN\ger. - -- --- - 7
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First labmalional Svrllrpdun on Piæ YeIIow Mofit/e Virrls RYMV) : 1&22 Sep' l!19!i

12fi - 12215 ADO r.Â, i|(n, 8ft1a, illgenia .'rne Ploe Ye//'/o/v ,toffi wt 8 FmD stfr/€rdon iltd
atetua,tsof,ii,,ntvlnstwearchlnrwrra' .'..,...'.""""""' I

12:15 - 1223,J 5 F.c$a H. âll, 5 zarila t âDu!*a.. mlnbtrv of Aorlcuftune, tlvetud( and

t{atird Resourcesnanzlltlfe.. ndænoe of RYml ln zandMt. ......'.....-...." 9

12:3O - 13:fi) Dlscusslons.

13:fi) - 14:15 DéJeuner, contacts Informels.

Suiæ session no2 :
PÉsldent: notagfiem Rappolæurs: ouetâte, rcaænem, sy

14:15 - 14:30 $I A.A,.t, Sét€ y.ta |rIy4RDA/ADRAO, BOUaké, côte d'lVOlre; €TNERA, Bobo

Dfoufæso, Burklna Fæo. vartétés maleuressous écowstème rlzlæle shéllen :
Proflts cte réslstanæ au vtrus cte ta marbrure RYMW et réatusæment
stratéglque à court terme.

14:30 '14:45

14:45 - 15:00

1S:fi) - 15:30r

15:30 - 15:40'

15:40' 16:fi) '

16:O0 - 17:tO 3.

16:fi)'16:15

16:15'16:30

16:30 - 1el5

16:45'17:fi)

17:OO'17:25

17:25'17:3Q

17:30 - 18:15

Heinllclrs E.À, sry ÀA", Alator K and oyediran l. WARDA/ADRAO, Bouaké, cote
d,Mofre. æasonat occurrenoe of Rlæ Yellow vlrus anct lnæcts on AE WARDA

ResearchFarm. ------ 11

sy A.À, Arabr K, Kametan 2., WARDA/ADRAO, BOUaké, Côte d'lvolre. ffimaaon
ctes pertes cte renclement tncluffibles par le vlrus cle la marbrure sous æncilaons
semFarflf|rcEiles : analvse corretafrve cre f mpact clu RYttM sur dlfférenf5 organes

végébnfs et reproclucteurs cle Bouaké 189 et cle Moroærékan. . . 12

Dlscussions.

Synthèse i Dlmenslons maleures.

Pause, contacts lnformels, mlse en place posters.

IIIFECTIOT PROCESS, DIAG]IOSTIC TETHODS ATID DETECflOT OF RYTN'.

PrÉsidenti Hugnes Rappolæurs: Huquet, rlwt eg, lll

Brugidordt'c.; opalratrt t.; cneng{f,ngrlrq; Yeagelttlf, Beachyrla R.t|.,

FauqrætPtct tlThe Scrlpps Res. Instltute, ta Jolla Callfornla, UsA olLTAB,

Le Jofla cafffornla, usA. Hlstotoglært sttl'tlæ of Infeffionproæses In vlvo
of ure RIæ Yellow Mottlê vlrus.

Thottappilly G.; Hughes J. llTA lbadan, Nlgerla. Development of ærologlal
æcnnlques for cletecflon of RYMIi.

ilotteghem J.L. cfRAD, Montpelller, rrance. A klt for raplcl Immunoenzfmadc
cllagnostc of RYMV.

Albalut t. ; Pinelttt g. ; Caruanatlr; Faleettetlt D. ; Ghe5CnrlèreS o'À ILPCR,

cfRAD, BP. 5035,2pcnm, ORSTOM, BP. 5045, 34032 Montpelller Cedg, FEnCe.

Evaluaflon of ænæntratlon of Rlæ Yellow Motfle vlrus.

Dlscusslons.

Synthèse : Dlmenslons maleures.

Mbé/Bouaké.

Page ii
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Ên &rfr+nM Swtiu m tiæ Yelbw Lloldn rrtru /fllYHV) : t &2 b 1!19!5,,,

07:45 - (l8:3{t

æto - 10|00 rL

08:30'08:45

08:45 'GIOO
J.,.

09:00'09:15

09:15 - 09:l)

G):30 - ffl:50

Gl:50'10:fi)

10300 - 1c30 5.

10:fl)'1Q15

10:15 - 10:30

10:30 - 10:35

10:35 - 1100

11JO - lelo A

llfo - ltso aî

11dX)'11:15

11:15'11:30

{1:il0 - 11:45

HIHOTOOY.
FÉCftldrt: mrorct tn RæpotEur! z,nûmnorr, n ffitn gf

BorfiC(gllbé. 
i

ffi UAETEUTYOFRT'IU.
PnÉ*bnt: Hfrlæ Rapporærrl i HmE,ææffi,q

Opdfa t.ttl Fililet CI.nT .|ghffiOfl J.trT ICaGlfï RX.tr,'; Ard Ylilpl f|$.
nThe scrlpps Res. msililte lâ Jo[a callfiomh, usA qtreg ul Jolla caflfornh,
t sA Thrffimmcoml suucture of RYlûtl w tte+leûon Ndostrw- - - . - . - - - 17

fq151ru s.I. and lllflornt D.Ë au 3rËr Àt 6hlce Resærch staÛon nok$r,
Slena Leone; @yVnnOrunOnnO, Boualé, Côte d'hrolne. Effiof AreeËOhæsof
Rtoe VcllowmtfleWnlronfinp0ry, za$lp. ..... --.-.----- 18

f,,GtGttfltnr I.P., f Àf", Rrg€ûtGaL D. rTDESA/AIIRAO, q\ân@AtÂDRâO,

gouaké, côte d'tlrollq El-pRc/gRADoRSTOM, tontpdller, Fftlnce. ærffittffitbt
âilowtnue etûwnæ d'lffitafs du vtfus cte ta marbrure Rwv, en 6æ ct'N0/r g

Ffficætrt D;; Pln€fu ft llbaû{r'o L; ilGuccrartt P; xotËlnBmq -}L;
Clrccqfcrrn A.P; 6rIÉË S.; FruGoûfill R.nrlPRC;tlGPAtl;tnUR Phyma: CRllD,
BP. gxts, 3frg';zt[Ontpelller cede( 1, Friance. $|-RGAFT: ORSIOil, BP. 5045,iJflorz
ilontpdfl€r Cedex'1, Fnmce. Affirnent of Dtot0glât, ærOWGa, and rro/€lgtlar
varlailW of a ntw of RYrûv ts,tatæ from dlfferent wgnpmal areas . . . . . . 20

Dbcusslons.

synthèse : D,nre'ts,ons maleures

f(otr,lE G. tfGRA/t(iilfîbolate, Bufilna FiËo. æsnoæs relats du PY''/II at &trrdn'e
Faæ. 21

Dlscusslons.

svnthèse z Dlmenstorc maleures.

Pause, oontacB lfformeb.

GffifG ËSslrrru Of EGt TO tï'tv t(;ulæ E zllAgl5t; o*15'72:451.

screcnlne @ and trlcndficadon of sollrDct ot nËÛ3tr|ce
PfiÉrftbilE W mporæuË:,tub,rffi'sr

Ar|ob. Rvutlstllvwarounctonnctlanou. -.---.---. ----- zI

lmo|3iln ÉD. ilc$, Billeggl, Nlgerla Effidencf of gwg ærsentng meffidFln
tiæcHffionof flæYettowmtæwrus. .......,..... -. e .. -.... -... -, 23

æueûÀttt, YoDotF t "t, UCÈ nfâ. nr lDEssA Bouaké, cot€ d'h,o)lrq ta FoHF&
clrad, Atftblræe. rcAnæ ct'lnoculatlon Wur te crtûaæwrléA, (E E ræÊfriæ
clu rlzoryagrf,w, uà ra ùlgarrurelautreRwM. . '.. - -. - - - -.. -.. -.., - - 24

Alluf r.n' , ilrotepty G.nt sT lbJl0n and str|gh E ftD 6Tmm unâfrrca,
fbadan,t'flgffi. ownRonnonno, Bornké, côte d'uolne. @t7€/flc r#ffiw û rw
verHÆfro|mgtomtxruro5toFvmt. .......... -.... .-. --- 25

11.45'12O0

Page iîî
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First Internalional

12:30 '13:()0

13:fi)'14:15

1rt15 - 16:15 62

14:15 - 1423O

14:3O - 14:45

14:45 - 15:00

15:00 - 15:15

15:15 - 15:30

15:30'15:45

15:45 - 16:fi)

16:fl) - 16:30

16:30'17:00

17:fi) - 17:45

or lice Yellow MofuVirw s ltâ2

t2'g0 - 12:1s rilna6pt I. ; ffita F. nProJ€t BætrrrG IER/ORAD, IR, sllqlsio, mll- - ^
*artffion de b r*ffit1@âu dnnw eu vtr'.B de b ætffiure@t'/rs ût ttrûtrs
(Ett ( wulatu E hapFjî(Æ ûuffi6s6 æ Grffirlftlæ lrwworM
Comianffin aux ddnnæ #to@intæ æffintrffi ffiifr æ E
rffffinæ.

1Z:1s- 12:30 voooué fnr €t vCëf nta. n DESArSotCtê Cote d'h,ofg,6 rORF*,AnEfiÛê
Madag*ur. *atuadon eu ûramp æ ttrrrÉl/El@h, cËd|Æ|s_w/@O0ur,a '

rés$Anæ ctu rlz OrW efiw, U au vtrus æ te Dtgamtrehuæ RnÂn- . - - . -, . .' 27

DFcrFsldls.

Dqeuner, contacs Informds.

Genctic BasF of Ëæ RCdgtanca b f,ttu.
PrÉsfdênt : Slnglt RapPorEûl: YM,swt,g

yoboué il.ttt €t ualà fltr|. nt DFqg[8ouaké, cote d'lvolt€; o FoHFtAntrtraDê,
uadagireær. Efulrtæpr{-/itmtndrr(h ta ræEanoe du rlz@rya srw-a uau
vlrusætaDtganurelauneRYmn. ....o .-.......--'-.- ---" 28

Fmafry [.s. RRS Rolopr, slerfra Leone. Îafifl€s on aE //',treranæ of t#f'ittæ
to RIæ yetbw rrctæ wnts RYriv, cllg,æ tn tovland rlæ, t/g/tw g€'æfrirffin

fireansw moætfttflng analygs(GûlA'. . '.......... -... -. o.. -. -.. - -, ' . z!',

H6ry mililpd S.. RRS, Rolrupr, Sfenaieone. SAfiÆ on tE tîtWW ,

of reglfrnoe tu RIce Yettow rctæ wns Rwv, cræâse ln towtirtrd rræ |Jctto
Havman',sFultDtatrelcrost anawsmeand...... -... - -......... - - -... -. '. " n

Xrmueft63ruAs.; lfafomT-L; PGaftrwL; tld illrfot K tttRiltof ÛlÊ

Pn.D fi€Sts st|bmltted to the unlverstty of urndon, uw€ co||ege Enghd, nry
lggg ; @senlor Agrlcuttural R€ærEh offfcer, tltuîtu Rloe Resefith stathn,
P.O. Box 1Û!, Sailma, talatl, 1988; EPbnt Breed€r, rTA, r'ilB, lba(hl, ilbctb
(1gg& ; 

*tecturer, ttw€ Coll€ge, Unlvsslty of London, Kent TItl 25 SAH, Endend-

1988; eprtnclpal sclentbt, lm uabon offlce ln Afflca, rTA |ba(hn, lSgplte. ffs$-
TrE tntE,rlafu of tuEnnce to rIæ yeltow motffi vlns RwlÙ rn rtae ûrya
firffiial.

ftilff G, te fQ., unFlndG T*f,o. P. ilTA Nlgerla. tntwlânæ of l#f'/nae æ Rlæ __
liotæ wrus Rv:'y/t? tn o. ofrrærrtma sæ/.,tct. . . . . . . . . . - . - . - - - - . - . . - . - - . . - fl

Altmad|ntt. ild Sngh0a B.f, . ITTRfiIRAD, SllcaSSO, mdl,rÙntAloA/ADRAO,

Borfiil(é, Côte d'iloire. Anary*' ûattèr æ ïa t#bnæ eu vlnts æh ranÛure
laune du rIZ OIVa ffiva L .. . . .. .. ..

yoDoué il.t: Su ÀÀtrf €t suet Àntru DEssA Boualé, cote d'hrorle, ta

wARDA/AITRAO, Bornké, æte d'tvolne. /urra|æ ttu ttételrmMne ffiueà E
rdHsânæ du rlz@r@ srflva U au vlntsPY$tf: oomporæfrcntûre 18.

CÆOenCf;n45 rmpt q1Ant f/ifféfen$ typig5 Cte génlæUf1. . . . . . . . . . .. . . . . . !!n

Dbcusslons.

PatFre, conffi InfttrmeF.

mbéaouaKê 8æ krn en wra.
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07:00 - 08:30 Bouaké / Yamoussoukro.

08:30 - 09:00 Pause - Petit ctéjeuner Hotel Présidena.

09:00 - 10:30 Yamoussoukro / 0agnoa.

10:30 - 13:00 Visites : - champs pawans rcaraYo llll ; Bariho ll NB)
- IDESSA Station ile cas échéant).

13:00 - 13:15 trajet vers lieu cle restauration fferrassd.

13:15:14:30 Déjeuner.

14:30 - 16:00 Gagnoaffamoussoukro.

16:00 - 17:@ Escale à la Basilique 'Note Dame cle la Paix'.

17:00 - 18:30 Yamoussoul(ro / Bouaké.
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O8O0 - 08:45 Bouaké / Mbé.

08:tt5 - G):15

O9:15 - 11:15 6.1

Gl:15 - GL30

Gl:30'ff145

09:45'10:fi)

10:fi) - 10:15

10:15 - 10:30

10:30 - 1O:45

10:45'11:00

11:00 - 11:15

11:15 - 11:45

11:45 '12:15

12:15'12:45

12:45 - 13:00

15:00 - 14:15

14:15 - 16:15

16:15'16:30

16:30 - 17:15

17:15 '19:fi)

19:fi)' 21:fi)

DlscusslorÏs centnées sur les postem.

Breedng Straæ,gler for Resistance b Rt'tlt.
PlÉ$dent: Huqrat ReppoÉeuns: Klt ruct &, ffir$Gt, sy

Brugidodt'q; Bonneardil G.; ltgon À Yasdar n; HoltP G; aeadrïn'4 RI.;
Fauquedil c.t.nt IITAB t2tunNetslry of Callfomla, Rlveslde, u.s.A,rtcRtpps. An
tnffious ftttt-Engffi cDM ctone of Rlæyellow Motfle wrus RY1u1l0; a moleaular
toot for englneerlng vlrus resh'anoe and (Eveloplng a vlral ewrælon vector. . 35

il. Antmdi t.nt and Singh B.t. (2. tfllERyqRAD,SllCESO, Mall. "WnnOnnORAO,
Bor|aké, côte d'Nolre. RYt t reslffinoe ln anawr culture cloublecl napbld anct
slngte s€/ecl cF-sænt clerlved llnes. 36

Dl usslons.

r6aF T.H.tlr and RFoafdlmanana t (2L 'lrMadagæcar-lRRl Rlce Research
ProJect BP. 4151; Er Department of Rlce Researlch FoFIFÀ BP. 16!n; Antânânarlvo
(101t. Maclagasg'ir. Breecthg for Reslffinæ to Rlæ Yellow Motæ wrus:
Etwrlenæ at ilTA anct ln Maclagasar. . . . 37

valès [J.rrT Yoboué t.rzt, Bouet A"|rr. C'FoF|FA{IRAD AnBlrabg Madagascâr,

'zïDESSA, Bouaké, Cote d'Nolre. sta@le cte séleLflOn pûur I'amélloraflon cte

ta régs'Anæ au vlrus cte la blgarure Jaune clu rlz à I'iDESSA en C6æ ct'lvolre. . . . . 38

Ahmedi t., cissé F. tERyctRAD sllcFscl, Mall. Amélloraflon varléâle pour la ræls-
ânæ au vlrus cte la marbrure Jaune clu rlz: statégle cte #Ecaon ER|O/IRAD au
Mall. 39

singh B.t. WARDA/ADRAO. Breectlng for RYtIt/ reslffinoe. 40

Fomba s.t. , rFnde s.s., ffimsaray lfs., Taylor D.R., Jttsu t s. and Jalloh
A"B. RRS, Rolrupr, Slem Leone. Occurrence of RIoe Yellow Mottle wrus ln slerra
Laone anct Dreectlng for reslffinoe. 41

Pause, contac$ lnformels.

Dlscu$lons.

synffièse : Dlmeflilons maleures Polnt No. 6.

open.

DéJeuner, contacB Informels.

sesslons restrelntês: st€€rlng commlttee (14:15 - 15:15) ; Actlvltés collabolîltlves
bl-mulfllatérates 0PM-TF, ..J ; Formulatlon des Rapports de srynthèse par sesslon.

Pause.

Mbé/Boual(é.

open.

Buffet / symposlum Black & wflæL

Page vi
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Fir# lntermtiond Synl4niun on Næ Yellow Motl/a Wns OYMV) : l&22 sp,p' 19fl,5

07:45 - 08:30 BOual(é/Mbé.

O8:30 - 1OPO 7. llOYEt APPROAOIEIS TO RYiltt RÉ|SfAilCE
PÉsidenti &rutaorrræ Rappotæurs : eugldow &rataonte, sy

og:50 - 0g:45 EEtulcombe D.c The salnsbury lâboftltory. NRP, Noniflcn, Norfolk, uK.

Novel approactles to nafiJrat anct geneaârfiy engenserect reslffinæ ln
tansgenlc planæ.

08:45 - G):fi)

$):fi)'G):15

09:15'ff):30

ff):50 - 10:00
10:fi) - 10:15
10:15'10:30

10:30 - 12:OO 8.

11:00 - 11:30
11:30'11:45
11:45 - 12:fi)

12:OO - 12:.15 9.

12:15 - 12:lt!i 10.

12:45 - 15:fi)
13:fi)' 14:fi)
14:0O '14:45
14:fi) - 16:00
16:fi) - 16:30
16:50 '17:15

prÉsident: #ré Rapporteurs: RecrelÊ, gré, s!

10:30 - 11:fi) Recthaust" p.; AndfiamasintsehenoEr H.F.'"GermaHtlalagasy Phnt
protecilon project, Bp. 869, Antananarlvo; "Servlce de la Protectlon des

végétaux, BP. 545, MahaJanga, Maclagæcar. Development of an IPM

straæw to fuft RYMy ancl constraln8. to IB Implemenâtlon In

Mactagascâr ...

Pinto Y.il. The salnsbury taboratory NRP, Nolwlch, Norforlc uK.

æneunrttY engtneerect reslsânæ to Rlæ Yellow Motfle vlrus. 43

Albafl' L.; Ghesquièr€sr1' À; ratgette(z' D. & totæghemrs &1.
tlrLaboratolre de Ressources Génétlques et d'Amélloftltlons des Plantes

Tro pf cales, oRsToM, BP. 5i044 5, 3p{c,32, Montpel ller ceclgt 1 ; 
er Laboratolre

Cle Pluvlométrle des Réglons Chau(les ; 
Inunlté de Rechenche de

Pathologle et Malherbologle, clRAD, BP. g)35, 34032 Montpelller,
cedo( 1, FGtnce. tctenfiflàirflon of DM marl@rs llnkect to Lod that
confer reslsûnæ to RYMu. tu

Kouitssi t.nr, Brttgidou ctt', olen L.til, ilgon A Yassi lfrlr, Eeachy
R.t.H, Fauquet c"ltrlr,tlrlLTAB, o scRtpPs, [a Jolh, callfornla, usA
Towarcts RIæ Transgenlc ewresslng aE RYt,/|l COAt proteln Gene. 45

Dlscusslons.
Synthèse :'Dimenslons maleures" Polnt No. 7

Pause, contacts Informels.

DISEAISE HATAGEreTÎ AIID DEVELOPETT OF AT ITTEGRAÎED
STRATBCY.

Dlscusslons.
Dlmenslons maleures Polnt No. 8.

open - Formulatlon rapport g|obal cllmenslons maleures-

Aurfition, discussion, adoption rapport dhpnsions mapues.
tapporteur oral)
prÉsident:onesquÎêres Rapporæuns: Kottirssl, onesquiêrcs's"f

Prcspectiyes : Rapport sesslon steerlng commlttee (sy)
pr€sident: Sy Rapporteurs: Ghesquière' Oniss2' Sy

cloture offlclelle @lrecteur cle la recnerdlP-/.
DéJeuner.
Premler départ Mbé/Bouaké.
vlslte Mbé.
Pause
Mbé/Bou aké Deuxlème déparo.
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FIRST II{TERT{ATIOTIAL SYilPOSIUM OT THE RICE YELTOW IIOTTLE VIRUS (RYIII')

PRruTER SYUPOSTUH TTITERflTINOflTIL SUR LA HIIRBRA E DU RTZ RYHII'
(sep'tember 1Ù22,1995 | 1&22 SeptemDrc 7995'

ABSTRAGT OF RESEARCH ACTIVITY I RESUNE DACTTUTTE DE RECHERCT]E

fiitle/ Titrc ; Autho rel Auteurc ; Addt€ ssl Adnesset

SITUATIO]I PHYTOSAil]TAIRE DU RIZ:
CARACTERISATIO]T DES AFFECTIO]TS MA' EURES

Abdoul AzizSY*, Yacouba SERE""

Faisant le point sur les connaissance actuelles de l'état sanitaire de l'écosltstème rizicole
ouest-africain, les auteurs constatent et décrivent la grande diversité cle micro-organismes
capables cle provoquer cles maladies clu riz.

une esquisse de catégorisation basée sur les dommages causées aux cultures permet cle

considérer qu'il existe trois affections majeuf€s : ta pwiculariosse provoquée par PYricularia

oryzae Cav., anamorphe de Magnaporthe grisea (Heber0 Barr, le flétrissement bactérien causé
par xanthomonas oryzae pv oryzae flshi\ama,19921et la marbrure jaune clue à un virus RYMVI.

Cepenclant, l'examen cle la diversité cles situations spatio-temporelles indique que, dans
certa ines conclitio ns, des micro€rga nismes peuvent proliférer da ngereusement pour
constituer cles contraintes non négligeables à la production rizicole. ll s'agit de la maladie cles

tâches brunes, cle l'échauclure foliaire et clu flétrissement des graines provoquées
respectivement par Dreschlera oryzae, plus connu sous le nom de HelminthosPorium oryzae,
de Gerlacnia oryzae et de Rhizoctonia solani.

I
I
I
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I
I
I
I

phwopathotoglste prlnclpal et coordlnateur du Groupe de Recherche svstème cle Protectlon
fntégré du Rlz, ADRAO,01 BP. 2551, BOuaké, cÔte Cl',lvolre.

phwopathologiste et Chef du Progfttmme trlatlona Rlz, INERA, Statlon de Farako-Bâ, 8P.910, Bobo-

Dioulasso, Burklna Faso.

Signatune Date :
Phone ]lo.l n

N.B. : Kindly send the original of your abstracÈ lVeuitlq, envoyer I'ortginal de votre résumé
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PRffiTER SYHPOSTUH TflTæTATTOTTU SUR IA HIIRBRURE DU RIZ RYUU'
(september 1Ù22,1995 I 7&22 septembne 799A

ABSTRACT OF RESEARCII ACTIV|TY I RESUUE DNCTTUITE DE RECHERC lE

ffitfe/ Titne ; Autho tsl Auteurc ; Addrcssl Adnessa

signature Dat€ :
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F|RSÎ FITERilAflOilAT SiYt|POS|lil OIITHE RIC|EYEttOW IIOTTTEV|RUS (RYTI'I
Pffi SYWOflaN n wAflwtl S,n LA nABEtÆ DU M nvnvt

Feptemb€r 1&22, 1995 I 7e22 æptæt ûre 
'995t

ABSilRACT OF RESEARGH ACTrvlTY / Æflre EACTTWTE DE Æd{EgE
TÎ|ilel tlfre i nilfthoJ.sl Auwrrr i ,{',tfiessl Act €6f'ê,

RICE YELLOW MOTTTE VIRUS: A THREATTO AFRICAN FARMERS AND
A MODEL FOR PIâNTSVIROLOGSTS

c.M. Fauquett, c. Brugldour, N. KouiEslr, c. Bonneaur, M. Ngon Ayassl.., N. opatbt +, i,t. yeâger.@, and
R.N. Beachyt'
- scrlpps, ca92o37.' unlverslw of cr[fomta, Rlversldq usA
@ Scrlpps, USA. t (ltTAB/ORSTOit TSRII - + Scrlpps, USA

Rice Yellow Mottle vlrus (RYMVI was disco\rered in 1973 ln East Africa and appeared in
1976 in West Afrlca. At that flme it was considerect a rare pathotogicat curiosity rather than a
threat to agriculture. From 199G1994, reports from several countries in western, eastern and
southern Africa demonstrated a dramatic Increase in the incidence of the disease.
Furthermore, RYMV ls present ln multiple locations in each of the counries where it has been
identified, and its spread is only ti;ited by the epictemlology of the virus. Our working
hwothesis is that this represenB a.general epldemic in Afri€ rather than lsolated Instances of
infection. ln the 1970's, work focused on the isolaflon and physlcochemicat properties of RyMv
and in testing rice varleties for vlral resistance. CurrenflV RYMV is belng studlect bV virotogists,
molecular biologists, breeders, geneticists and phwopathologlsts ln response to the
agricultural threat of RYMV as well as for scientiflc Interest.

RYMV is extremety virulent: a rice plant lnfected within 2() da\E after ptanting witl
certainly die. Infection between æ and 45 days after planting will cause yellow dlscoloration
and mottling of leaves. After 45 days, plants dlsplay resistance and manlfest few, lf any,
svmptoms. The virus can repti€te at a surprlslngty rapid €te: three weeks after inocuhting a
21 davs old plant, enough virus is generated to contamlnate thousands of hectares of rice.
since the virus is envlronmenta[y stable and mechanl(:|lly transmlsslbte, a[ the rice ln Afrlca
could become contamlned in a short period of tlme; however, thls has not occured. Possible
limitations on the spread of the dlsease include poor insect transmlsslon, poor alternative
hosts and an absence of seed transmission. The lnsect vectors are chrysometid beefles, whlch
play an lmportant role in the prhary infecflon. secondary lnfecflon occurs via plant contact.
while there are reslstant rice vErrletles, muttlple reslstance genes have not been identified and
are dlfficult to transfer In breeding programs. Therefore, the cilsease is currenflv not
controlled and ls a real danger to food production ln Afrlca.

The sclentific community is proactive ln coordinating basic research on the vlrus and
the development of resistant varieties. The Internaflonal tâbon|tory for Tropicat Agricultural
Biotechnology 0LTAB) at the scripps Research hsfltute ls a team of scientists whose to control
the clisease bv genetlc engineerlng. Thus far, an lnfectious ctone has been produced that wlll
allow czretullv controlled functional shJdles related to the lnfectlous c\rcle as well as structurîtl
studies of the virus particles and of se\æral viral protelns. Motecular blologlsB are
implementing genetic engineering str?tegies of pathogen derived resistance to control the
disease. others areas belng studied Include RyMv epidemlology geographic \|ariation In stralns
and a search by breeders and geneflclsts or natuti|l resistance genes.

The svnergistlc collaboratlon bv all members of this research team should certainly
expedite the development of efflclent methods to control RyMv.

Signatune
Phone llo

N.B. : Kindly send the original of your abstract lVeuillq, envoyer l'original de votre résumé.
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FIRST ITTERTATIOTAT SYt|POSIff OlI THE RICE YH.LOW ilOTTtE VIRI'S NYIN'I

PRil'R flM^gTil'flTffiAnTNTU SIN TA MIMRAÉ DU RE RYHII'
Geptember 1Ù22,1995 t 7&22 Septemor? rg95l

ABSTRACT OF RHIEARCTI ACTIV|TY I ffi'Tre DNCTTUITE DE ffiTTEEG'{E

ffftfe/ Tîtrc ; Autho t3l Aateuns ; Atldrc sgl Actnesse,

THE TFIREAT

ANNO-NYAKO,
CROPS RESEARCH

oF RrcE YELLOU MOTTLE VrRUS (RY]'IV) TO

RICE PRODUCTION IN GFTANA

F. O, , TgUl,tASI . J . K. AND OUUSU-AICfAU' M.
rNSTrruTE, P. O. BOX 3?85, KUl'{ASr' KIJMAST

ABST RACT

The rice ye1lou mottle virus (RYtvw) uas first observed in the Uest
Mrican uirn:iàgiôn in 19?5. since then. . it has assumed an alarming
ootential that threatens the rice industry. I n Ghana, rice
FrÀa""iiort is on the increese. esp_egi-arry. i_n . the inrand valrey
bottom ecotïgies vhere improved - high tielding varieties are
cultivated. Éo far, Ryl.Tv has only been ob-se:rred in GRUG 7 (one of
ih; i*proved rice vârieties grciwri in Ghana) at Nobevam, a.village
located at about Lat. 6o 30' ând Long. 1o 30'in the Ashanti Region
of Ghana. The disease uas obsenred- in large patches that made up

about Lgt of the entire crop at Noberlam in 1994. Prelirninary
studies have identified sevèrat insects, Lncluding e high
percentage of coleopterous species associated uith the crop at
Nobetram. considerihq the eôonomic importance of RYFff in some

âountries in the suÉ-region, its occurrence in Ghana poses a

serious threat that must de cqn'-ailed through a regional integrated
pest management aPProach.

Signatune
Phone to./

Date : L7/7/e5
Fax JlO.: ( egg ) srargz

N.B. : Kindty send thc original of your ebctnctJ Vuitttz cttwyt l'orôginol dc vûe feunté' 4
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FIRST I]ITERilATIOTIAL SYI|POSIUM OlI THE RICE YELLOW MOTTTE VIRUS (RYIII')
qRHIIIER svupostuu tfrTERlUnrtotnl sIrR LA ttIllRBRaRE DU Rlz RYHll,

(september 1Ù22,1995 | 78-22 Septembrc 79951

ABSTRACT OF RESEARCH ACTIVITY I RESUHE DNCTTUTTE DE RECI]ERCHE

ffitle/ rÎtrc ; Autho rel Auteurc ; Addrcssl Adnessët

I *vr) DÊ 6frçcÊ R- l

- R -q cô n., ehc, t iltr.J
"/' t) 

--

L t uvÇ1. l"-u.,LL &-' Êrac" {i*'
./}}l.tt- u.L.b

Signature Dat€ :
Phone l[o./ Telephone lyo.: Fax Jfo.:

YJÉTTN Rfr

N.B. : Kindly send the original of your abstract.lVeuillq, envoyer lortginal de votre résumé- 5
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FIRST INTERNATIONAL SYMPOSIUM ON THE RICE YELLOW MOTTLE VIRUS (RYMV}

PREMIER SYMPOSIITÛTT INTERNATIONALSUR LA MARBRURE DU RIZ (RYTilII)
(September 18-22,1995 I 78'22 septembre 19951

ABSTRACT OF RESEARCH ACTIVITY I RESIiiME D'ACTMTTE DE RECHERCHE

(Titlel T itre ; Autho tsl Auteu rs i Add ress/Adresse)

LE RYMV OU MASAIQUE DU RIZ: Une menace pour

I'intensification de la riziculture à l'Office du Niger.

Yacouha Mamadou COULIBALY
URDOClProjet Rail Office du Niger

Depuis quelques années une virose identifiée comme la mosaïque jaune du riz (Rice Yellow

Motle Virus) affecte les rizières de l'office du Niger, Mali. Les surfaces gravement touchées sont

passées de 3 ha en 1gg1 à 200 ha en 1994. En terme monétaire, ces pertes sont estimées à 160

millions de francs CFA dans la zone de Niono en 1994.

Cette nouvelle maladie du riz constitue désormais la plus sérieuse ménace à l'intensification

de la riziculture, en plein essor à I'Office du Niger depuis une dizaine d'années. En effet, la variété la

plus cultivée, BG-90-2, support de cette intensification, est reconnue comme témoin de sensibilité à

la mosaïque jaune du riz

Les réactions des paysans temoignent de leur désanoi face à cette nouvelle maladie. En

effet, peu de références sur l'épidémiologie de la maladie et les méthodes de lutte sont ac{uellement

disponibles tant au niveau des services d'appui à la riziculture que de la recherche. D'ores et déjà,

l'encadrement recommande les mesures préventives suivantes : diversification des variétés
cultivées, entretien coneci et régulier des abords des rizières et des canaux d'inigation. Pour la

recherche il s'agit d'identifier des variétés résistantes à la maladie et d'approfondir la recherche sur la

biologie des insectes vecteurs.

Le renforcement des liaisons entre Recherche, Développement et paysans, et de la
coopération entre les structures nationales (Office du Niger, IER) et instituts intemationaux (CIRAD et

ADRAO) autour de ce problème phytosanitaire, permet d'envisager des solutions techniques
satisfaisantes à moyen terme. La piste variétale par:ait très intéressante en dépit des difficultés pour

trouver des variétés ayant les mêmes performances et les qualités de BG-90-2.

Signature /t, Date :

Phone No./Ielephone Âlo. : Fax No.:

6N.B. : Kindty send the original of your abstracL lVeuillez envoyer l'original dc votre résumé-
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FTRST trrTERlrATlol{At syr|Fostuu olr THE RICE YEttow ilofrtE vlRlrs GYilltt
pffirr* symoililfluTmwrrouu stntA HA aÆ ou ffi RYHII'

(September 1ù22,1995 t 1&22 æPtembne 1995.lt

ABSTRACT OF RHTEARCII ACTIV|TY I RH'TÆONCTTUITEæ ffiCHæCTTE

fiitle/ Titre ; Autho t'tsl ÆÊeune ; Atldrcss,l Aclnessâ

Statut de la marbrure du riz au mali

Cas de I'Office du Niger

HAMADOUN A.I. COULIBALY M." COULIBALY M.3 Et ATIMADI N.4

Résumé. La panachure jaune du riz (RYI\,[V) est en nette progression au Mali et constitue une

menace de plus en plus sfizuse pour les périmètres rizicoles aménagés. Depuis 3 ans, des actions de

recherches sont entreprises dans plusieurs directions. Elles visent, I'accumulation de données

scientifiques nécessaires à l'élaboration d\rne stratégie de lutte contre la maladie.

Le suivi de la distribution et de I'wolution du RYMV à l'Office du Niger (50.000 ha) montre qu'entre

1991 et lgg4,la maladie est passée du stade de tâches isolées dans certains secteurs, à celui de

présence dans tous les sectflrs et d'anaque de zuperficies importantes pouvant atteindre dans certains

secteurs 200 ha. Le suivi des dégâts consécutiyes à la maladie fait état d'importantes pertes de

production, pouvant atteindre par endroit 70yo. L'incidence financière de la maladie pour I'année a

été chiftée à 160.000.000 de F CFA.

Les analyse épidémiologiques préliminaires désignent O. Longistaminata largement présent sur le

périmètre, comme important hôte alternatif et de conservation de la maladie en saison sèche.

L'irwentaire des insectes vegt€urs de la maladie a permis lTdentification de chrysomèles dans plusieurs

sites de I'Office du Niger.

Enfin, les suivis du niveatr d'infestation naturelle, en milieu paysan, de varietés présenties pour

vulgarisation, et I'analyse du comportement de ces mêmes varietés en station, sous infestation

artificielle, ont permis d'identifier deux varietés moins sensibles que la variété courarnment utilisée

8G90.2.

Mots clés : Panachure jaune du riz, RYMV, Mali, Incidence, Insectes vecteurs, Varieté.

t: E"t"r""t"grûr IER Pr"gatxmr Riz dé Bas-fmd BP 183 Sikasso. l'fALI. 2: Agronome URDOC / RETAIL - Office du

Nrger BP I l, I\{ALI. 3: Sélectimnsur IER - hogramme Riz lrrigué BP 07 Niono, I{ALI. 4 Sélectionneur ER/CIRAD BP

183, Sikasso, Mali.

signatu JE
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Date = ,r ilaf/ I{,
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FIRST ITTTER]IATIOTIAT SYA|POIilIfrI OII THE RICE YË.LOW TrcTilE VIRI,S (RYTN'I

PRffiæ SYMOilN NTMTIflOflTU ST'R LA UIffiUæ U' M RYMN
Geptember 1Ù22,1995 | 78-22 æptemar? 7995t

ABSTRACT OF RESEARCH ACT]U|TY I ÉilreTACTTWTEæÊCHæGHE
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NATIONAL CÊREALS RESÊARCH INSTITUTE
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ABSTRACT

srNcE td. Bakker first reported the occurence of RyMv on rice fields in l97o around
Lake victoria' Kenya, the disease has fast become a majo! rimiting factor ô.{rice
production for lowland and Irrigated ecosystens in Africa as reported by severar
workers. In Nigeria, H.ùt. Rossel, G. ThotÈïi11y, I.ttt. Buddenhagen and seve!aI
other workers had in l98I and 1982 reported the occurence of thls disease in
irrigated rice in traditional rice growing areas near umuahia and Nsukka in the
south-East zone and Badeggi near Bida in the Middle Belt zone . A slmilar disease
had been !eported ear.Ller in 1978 at the International Institute of TroicaL
Agriculture (IITA). Further Diagnostic Surveys carried out by other rotkers:
have revealed the occurênce of this disease in Dad inkof,a-Bauch i , Edozhlgi-Niger
and Kadawa-Kano states. There is crear indication that the disease may increase
considering many factors of disease dissemination and movements in the EcoHAS

sub-regionandparticuIar1ytheproximityofNigeriatolgerRepublic
which ras devastated by RyMv in l9g4 and 1995. These factors of disease

dissemination are currentry under investigation at TARDA. Ryt{v has become a

serious constraint to rice production in many countrles in the t{est African
Sub-region and it is nor been reported on farmerst fields ln Nioeria.
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Incidence Of Rice Yellow Mottle Virus lnZanzibar

Fadhila H. Ali and Zakia M Abubakar

Ministry of Agriculture, LivestockandNatural Resources, P.O. Box 159, ZAI{ZIBAR, Tanz,aria.

Tanuibar consists of two islands of Unguja and Pemba with almost similar climatic conditions.
Although the conditions are the same, yet there are differenc€s in the incidence of RWfV benveen

the islands. The occurrence of the disease is more sporadic in Unguja and less severe in Pembq
although in both islands, areas with heat'y disease infection are either inigated or rainfed lowland
with standing water.

Some varieties were screened for resisance in Unguja and Pemba island. None of the improved
cultivated varieties in Pemba is resistant to the disease, wtrile the same rnrieties show some degree

of moderate resistance in Unguja However in Pemba the severity of the disease is manifested by
increased population of the hispa beetle which has reached the pest status.

IPM stategies are b€ing researche{ including the shrdy of possible alternative hosts for the hispa

beetle in order to look for the plarsible means of conûol affordable to the resource poor farmers
in the islands.
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VARIETES MAJEURES SOUS ECOSYSTEME RIZICOLE SAHELIEN:
Profils de résistance au virus de la marbrure (RYMU et

réajustement stratégique à court terme.

Abcloul AzizSY*, Yacouba SERE**

L',analvse cle I'image de la répartition des principaux cultiwrs a travers les grands
périmètres rizicoles sahéliens montre une faible diversité génétique qui peut être source cle
graves problèmes phwosanitaires. En effet les rnriétés les plus populaires GG 9G2, Jawl
exhibent, en dépit cle leurs caractéristiques agronomiques appréciahles, cles niveaux cle
sensibilité exceptionnellement éléves à l'égarcl cte certaines maladies comme la marbrure
jaune dont l'impact économique est catâstrophique comme c'est le cas en zone Office du
Niger au Mali.

Ce constat amène les auteurs a proposer une approche méthodologique personnalisée
à caractère continental en vue d'un réajustement stratégique en matière cle diffusion des
cultivars. L'objectif est, a court terme, I'iclentification, à partir de méthodes appropriées de
criblages, des meilleurs cancliclats aux agriculteurs, et, a long terme, la recherche cle matériel à
large base génétique à travers un programme concerté, pluridisciplinaire et intégré cle
diffusion sélective de cultivars sur la base cles caractéristiques épidémiologiques cles niches
écologiques des affections majeures.
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. Phwopathologlste Prlnclpal et coordlnateur du Groupe de Recherche système de protectlon
tntégré du Riz, ADRAO, 01 Bp. 2551, Bouaké, Côte cl',tvolre.

* * Phwopatnotoglste et chef du Programme Naflona Rlz, |NERA, stailon cle FalT|keBâ, BP. 910, Bobo-
Dioulasso, Burkina Faso.
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Seasonal Occurrence of Rice Yellow Mottle Vinrs on the WARDA Research Farm

E. A. Heinrichs, A. A. Sy, S. K- Akator and I- Oyediran

WARDA, B.P. 2551
Bouake, Côte d'Ivoire

To effectively evaluate rice germplasm for resistance to insects and diseases under natural

conditions in the field it is necessary to know the time of year that insect populations and

disease pressure are greatest. To obtain this information for pests on the Mbe' farm we have

followed a rice garden approach with monthly plantings of the rice variety Bouake 189 under

lowland irrigated conditions. Regular sampling for insect pests and rice yellow mottle virus

(RYMV) infection throughout the year provided inforuration on the seasonal occurrence of
RYMV and potential insect vectors. Grdin yields varied significantly depending on planting

date. Highast yields \ilere obtained in the Se,ptember and December through February

plantings. Iæaf feeding damage by the beetle vector of RYMV, T?ichispa sericea, and

percentage RYMV infecæO planb were both severe in the July and August plantings in 1993-

ïne Oiopsids , Diopsis rrucràpfuhalnu and D. apicatis s'ere distinctly most abundant in the

December to March plantings, the leaftroppers , Cofaru spectra and C. mimaculna n the

November planting, and tnirts spp. in the September to December plantings. If continued

studies show the trends to be consistent from year to year the data will be used as a guide to

select planting dates that give maximum pest pressure in the field screening of rice cultivars

for pest resistance.
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ESTIMATION DES PERTES DE RENDEMENT INDUCTIBLES PAR LE VIRUS

DE LA MARBRURE (RYMU SOUS CONDITIONS SEMI-ARTIFICIELTES :

Analyse correlative de l'impact du RYMV sur différents
organes vésétatifs et reproducteurs
de Bouaké 189 et de Morobérékan.

Sy A.A. ; Akatur K. ; Kamelan Z. WARDNADRAO, Bouaké, CÔæ ct',voire

Désite pour la première fois en 1966 au Kenya, la marbrure (RYMV) tend à s'affirmer comme étant l'une des

affections maieures du riz en Afrique sub-saharienne, notamment sous écosystème de bas-{onds (en zone humide, à
l'image de la Côte d'lvoire ou de la Sierra Leone) ou sous celui irrigué de type sahélien (à l'image de5 périmètres
irrigués du À4ali ou du Niger).

Nos récentes prospections ont rével6 que les pertes de rendement pouvaient être supérieures â 68 % dans
certains périmètres de Côte d'lvoire 6eriho) ou du lvtali (Niono) lorsque les conditions épidémiologiques sont
optimales. Paradoxalement, on obsenæ que les trois rrariétés de type irrigué les plus populaires dans la région
(Bouaké 189, Jaya, BC 9G2) exhibent une très grande s€nsibilité par rapport au virus de la markure. Dans la
présente étude réalisée sous conditions semi.artificielles, nous nous proposons d'estimer les ærtes de rendement
inductibles par une inoorlation artificielle appliquée à 7 puis 42 iours après tansplantation (AT). Les deux rariétés
cible sont représentées par Bouaké 189 (sensible) et Morobérékan (toléran0. L'expérimentation est déplolée suivant
un dispositif BCR à 4 répétitions dans deux environnemenb conûastés (Mbé et Gagnoa).

Lorsque Bouaké 189 est inoculé à 7 et 42 rAT,le taux de féduction de rendement passe de 57,3 à 81,3 %
pour le site de Mbé conte 81,3 à92,7 % pour Gagnoa. Pour le témoin de résistance, le tâux de réduction de
rendement oscille enre 4,0 % et 5,1 % tous sites confondus.

De même, le poids de I (X)O grains est significati\rement affecté, notâmment, pour la variété sensible dont
fe taux de réduction du poids de I (x)0 grains passe de 14,3 à28,1 % à Mbé coflûel8 ,2 à 27 ,7 % po.tr C-,ag @.
Parallèlement, les taux de réduclion obseMs pour MoroMrékan varient de 2,1 à 1,5 % pour le premier site contre
'1,5 à t,0 o/o pour le second.

Par ailleurs, nous avons estimé l'impad des inoculations échelonnées du virus de la marbrure sur le
tallage, l'exertion paniculaire, la proportion de panicules pleines et la hauteur molenne pour laquelle l'estimation a
été hite à 24, 38, 52 et 66 JAT. En l'occurrence, le taux de réduction de hauteur de Bouaké 189/Mbé à 66 J T
passe de 41,4 à 2,8 % pour des inoculations administrées à 7 et 42 JAT respectivement conte 42,1 à7,9 %W)t le
site de Gagnoa. Relativement à Morobérékan, ces propo.tions sont de 9,6 et 2 % puis 8,6 et -1,2 % resæcti\iement
aux deux sites.

Dans une étude ultérieure, nous nous proposons de sélectionner trois culti\rars de type indica d'intérêt
agronomique établi qui soiènt dotés de profils conrastés par rappdt au virus de la marbrure i afin de mieux ærner
l'impact d'inoculations échelonnées sur les phases \égétatives et reproductives, celles-ci seront eftctuées en

fonction de stades phénologiques précis.
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H ISTOLOGICAL CHANGES ASSOCIATED WITH
RICE YELLOW MOTTI.E VIRUS INFECTION

Bruglclou, c.#o, N. opall€i+,c.cheng-ming*, M. Nlcoleo, M.Yeager'@, R.N. Beachy+f * and c.M.

Fauquet# +o,
. Department of cell Blology, the scrlpps Research Instltute CISRD, 10666 North'Torrey Plnes Road, l, Jolla,

cA 92037
G) Department of Molecular Blology, The scrlpps Research Instltute crsRD, 10666 North Torrey Plnes Roacl,

La Jolla, cA 92037

# Internationat Laboratory for Troplcal ngricultural Blotechnology (LTAB/ORSTOM TSRD, 10666 Norh Torrey
Pines Road, La Jolla, cA 92037
+ Divlsion of Plant Biology, the scrlpps Research tnstltute, 10666 North Torey Plnes Road, [a Jolla, cA

92037

ooRsToM - tnsfitut Francais de Recherche sclenflflque pour le Développement en coopératlon - 213 Rue la

Fayette, 75480, paris Cedex 10, FËnce.

Rice Yellow Motfle virus RYMVI is responsible for the destruction of an increasing
portion of the rice crop on the African continent. To better unclerstand the functional
properties ancl pathogenesis of this virus, evenB in the infectious cvcle are being examined by
transmission electron microscopv. Infectecl and control leaves were harvestecl at time points
up to three weeks after incoluation of rice planB. RYMV is first detectecl on week after
inoculation in wscular as well as in leaf mesophVll tissues. Ctttological effects inclucle (11 virus-
like particles within plasmodsmâtê; (a aggregation of chloroplasts which appear to envelop
particle clusters; ând (il an increase in vesicles adjacent to the cell wlls. virus particles have
been observed in the cwoplasm in all cells examined and mav also be present in the nucleus of
mesophyll cells. Thin-section electron microscopy combined with immunolabeling of specific
RYMV proteins will provide adclitional cletails of the mechanism of viral invasion.
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Development of serological techniques for detection of rice
yellow mottle virus

G Thottappilly and J drA Hughes
International Institute of lropical Agriculture (IITA)

c/o L W Lambourn & Co, 26 Dingwall Road, Croydon, CR9 3EE, UK

Serological techniques have been developed for the detection of rice
yellow mottle virus (RYUV) in particular with respect to estimating the
level of resistance. Antibodies raised at IITA have been used successfully
for the detection of RnfV using a range of serological tests including
agar gel dif f usion, direct and indi.rect enz)me-linked irmrunosorbent assays
(ELISA). Although the sensitivity of RYMV detection is greater in ELISA
than in gel diffusion, -i-n these studies gel diffusion tests reliably deËected
all the RYt{V-inf ected plants . l,ltren RYMV was not de tected by serological
means, back tests to the highly susceptible Oryza sativa variety IR5 also
failed to indicate the presence of the vi-rus.
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A RAPID DIAGNOSTIC KIT FOR RYMV DETECTION

M. NCON AYASSI, M. CRANIER, M. PETERSCHMITT, M. CHATENET,

J.L.NOTTECHEM

Symptoms due to rice yellow mottle virus (RYMV) are often reliable enough to
diagnostic the disease. However a serological test is useful when symptoms can
be confused with other yellowings or when infection occurs too late to cause the
usual chlorotic mottle. In these cases, a serological test is recommended. The
ELISA technic is very convenient when the required equipment is available.
Otherwise a similar immunenzymatic test can be carried out using nitrocellulose
membranes instead of the ELISA polystyrene plates. Based on this second
technique, a diagnostic kit could be developed. This kit can be used in any
conditions as it does not require specialized equipment. Such simple, fast and
convenient kits were first set up for tropical maize viruses and then adapted for
RYMV. We use a polyclonal anti-serum at a dilution of 1/10000. The sensitivity
of the nitrocellulose test is equal to that of the standard ELISA test; it is possible
to detect the virus in diseased rice leaf extract at a dilution of 1/500000
corresponding to a concentration of 100 ng/ml of purified virus. The serum
reacts with all isolates so far tested originating from 5 countries. The test can be
carried out in B hours.
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Evaluation of the concentration of rice yellow mottle vinrs

Albarl'2 L Pinetl, M.L. Caruannl, Fargefiel D, Glwsquicre2 A

ILPRC, CIRAD, BP 5û35 34t32 Monrpellier cedex l, France
2tRCept, ORSTOM, BP 5045, 3/032 Montpellier cedex 1, France

Accurate and reproducible evaluation of the concentration of rice yellow mottle virus is a

valuable tool in breeding programs for selection of cultivars resistant to the disease. The evaluation

has been optimised in order ûo get quick and reliable estimates of virus concentnation by (l) setting

up an appropriate serological test, (2) adjusting the environmental conditions and (3) finding the

appropriate stage for the rice plant to be tested.

Various forms of immuno-enzymatic tests have been assessed including Antigen-Coated

Plate (ACP-ELISA) and double sandwich (DAS-ELISA) forms of ELISA using polyclonal

antibodies from sera prepared against an isolaûe from Mali or from Madagascar. In addition, a

Triple-Antibody-Sandwich (TAS-ELISA) form of ELISA have been successfully applied using a

set of monoclonal antibodies prepared against a virus isolate from Mali. Two major problems

encountered in RYMV evaluation were overcome when using the adapted æst with the appropriate

dilution - the non-linear relationship between absorbance and virus concentration and the possible

isolate specificity with the homologous serum - and a satisfactory dose-response relationship was

obtained. The samples could test€d as fresh material or after storage at - 8O"C and could be ground

either with a mortar and pestle or by mechanical grinding devices.

Controlled environmental conditions with the appropriaûe (high) temperature and (long and

intense) light intensity were found ûo be critical for virus evaluation, in particular ûo discriminaæ

between resistant and susceptible varieties. Finally, the stage of the host plant for inoculation and

test was also found ûo be important. Accurate and quicker evaluation was obtained when plants

were inoculated at an early stage (one week after germination) and tested one week after

inoculation. Inoculation and tests afær longer intervals or with insufficient light or temperature

results in the blurring of the differences. By contrast, taking together the appropriaæ tests and

conditions allow a quick and reliable estimaûe of the virus content which wrn successfully applied

in our studies on resistance characterisation and search of molecular markers of resistance.
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THREE-DIMENSIONAL STRUCTURE ANALYSIS OF

zuCE YELLOW MOTTLE VIRUS

N. Opalka#*,C.M. Fauquet#+, J. Johnson@, R.N. Beachy+*, M. Yeager*@
* TSRI Department of Cell Biolory, The Scripps Research Institute, 10666

@ TSzu Department of Molecular Biology, The Scripps Research Institute
# ILTAB/ORSTOM TSRI
+ The Scripps Research Institute

Rice YellowMottle Virus (RYMV) is a single-strandd positive-sense RNA icosahedral

virus and is a member of the Sobemovirus goup. Cryo-electron microscopy is a powerful

method for determining the low resolution native structure of viruses. Images of frozen-

hydrated RYtvtV have been recorded at 45,000 x using aPhilips CM12 electron microscope

equl@ witr a Gatan cold stage, and a preliminary 3-dimensional map has been derived using

icosahedral image reconstruction techniques. The 30 A resolution map reveals that RYMV has

a surface lattice with T:3 icosahedral symmetry. The closely packed capsid shell is centered at

a radius of l44A and has a thickness of 30A. The structure of SBMV, a related Sobemovirus,

has been solved at atomic resolution by X-ray crystallogaphy [Celerino et al. (1980) Nature

286:33-391. SBM has a diameter of 300A with a capsid thickness of 354. The sequence

homology of 460/o between the capsid proteins and the comparable symmetry and dimensions

for SBMV and RYMV suggest similarity in their 3-dimensional structtres. Our goal is to

complete the low resolution analysis by cryo-electron microscopy. In addition, microcrystals

have been grown in preliminary trials that portend the feasibility of high resolution X-ray

crystatlognaphy. In ûe future, recombinant DNA technology can be used to generate functionally
important RYlv[V mutants which can be examined by cryo-electro microscopy. Stnrctural

changes at the atomic level can be understood by comparison with the high resolution x-ray

structure.
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EFSEC? OF TrEaSE TSOLIIES OF RICE EJOI.'f IIOgTTJE IITRUS

ON SO].S OREÂ STF. - À F'NEIJ]'IB{,1JT BEPORT

s.1ï. lc:na1 , D. R. T,iïro:,Z, & a-À- st'
(lrZ, Pi.ce Resee-rcb. Station, 3.olnpr, HIB 739, il1.eetoT{Ile

S_ig?-îÂ L,,mIilE, e:rd 3: ,iÀlDaftlntOr O1 3P 2551, Souake O1t

COm-.aTwOI*r

_83:3*lCT

Si:c rice c-.:-ltivers of ti,lo O:r.'lza strlP' conprisi:E two suscepiible

o. ffrtiva crrltivars, IR 5 æ:d. c" {; ino 0. slabelTina cultivarst
roc lær *rd. toc 7z:l8 and. tuo tre.d.ition41 0. sativa landracest

GbonEoi a]ld. I,loroberelcarr fron slerra Leone and. cote d'rlvoire lfere

used. i-n the test. [hese rices were inoculatec. rrith eryressed' sap

of Rlîv-i-nfected. rice pla]lts in a phosprate buffer using finger -
nrb inoculati.on technique. !r:re sources of tbe vlIls isolaies lrene

Co;rsa Tor,rn in ûui:nea, neax Sie:=a læone; R'oln:pr - rrhe:re the Rice

Lesearchstationislocatedraxcalsonea"rtbeborderuithGrrinea
and. 31a.raa in the soutbeast of sj-erra Leone. f.l.ese lirere nainta:ined-

on i;he suscepiible rice cr:.lilvæ, C? 4 in plastic tnrckets at Rolcrpr'

The eqleri-raental . Êeeds lfere p::e-gerui-nated- in moist petri ùishes for
2 weeks and. tben transplanted. in concrete/pIa^stic pots ar.è }æpt in a

tropicalized. Rossef tunnel screenhouse. fhey were inocr:lated- Irith the

vj.nrs 2 weeks after trarrsplarrtinE. visue-l qqrtorn rating was d-one fdi-t-
nightly folloiritg inoculation çith tbe virrs up to tbe rep:roductive g:rol'rtb

stage of rice using o - 9 s-,,af,:d.aJ1izec. scale Iâr:$ê. Plant height and'

nr:mber of tiller€ per bilt rlore also assessed.. Grain yield. was dete:minec'

at rnaturier. Tbe revel of v:isuâ.l ratir:o-, percentage height recluctiont

tillering capacitJr arrù grain yielc in conparison to the nop'vinrs i:c-

oculated, test plants significarrt\y va:rieù rith tbe tJæe of vinrs isolate
used_. Houeverl the glabe:rina crrltivars, [og 5681r foG 7 238 ana the sativa

landraces, Gborsei ard. I.Ioroberekarr gave very 1ou scores compdrrecl to the

recent satlva cultivars, c? 4 a:nù IR !. on tire contrar5rt there was a

.,?+gnaficarrt reduction in ti}leril€ capecit1 plant grorrth ar:d' grain

fieild- in treatæè plarrts. Erere r-re$e sicnificant èi-fferences arnong the

various Ryl,iv isolates. 0n errerage the Solnrpr isolate of RYI'tv was more

a5gressive tha.n either the Guinea 01. Sferaa isolate'

signaturc
Phone [fo./
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FIRST ITTTERI{ATIOIIAI SYilPOSI,I| ON THE RICE YEttOW MOTTTE VIRUS (RVTN')

PRilTffi SYHPOflUN MæTA|TOflTU SUR IA NARBRI'RE DII RIZ RYHII'
(september 1ù22,1995 | 1&22 septembrc 19951

ABSTRACT OF RESEARCH ACTMTY I RESUME DACTTUITE DE REC'IffiCT]E

ffitle/ frtrc ; Autho tsl Auteurc ; Atlclne ssl Aclnessêt

CARACTERTSATTON BtOtOCtQUE ET SEROTOGTQUE D'ISO|ÂTS DU VIRUS DE

MARBRURE DU RIZ(RICE YETLOW MOTTTE VIRU$RYMV) EN COTE D'IVOIRE

N'CUESSAN,K.P(t)., SY,A.A(l)., FARGETTE,DP).o) ADRAO/VVARDA, Bouaké, Côte d'ivoire.
o) LPRC/CIRAD-ORSTOM Montpellier, France.

La caractérisation biologique et sérologique du virus de la marbrure du riz a été réalisée,
respectivement avec treize variétés de riz et p{ la méthode Elisa (Enzym linked immunosorbent
assays), utilisant des anticorps monoclonaux dirigés contre un isolat RYMV de Madagascar.

Les variétés de riz ont été cultivées en condition semicontrôlée et inoculées mécaniquement
avec neuf isolats du virus de la marbrure du riz prélevés dans différentes localités de la Côte
d'ivoire.
La chlorose (teinte foliaire) des plants initialement sains a été notée.

On note sur la base de leur profil de réaction que toutes les variétés reconnues sensibles au
virus de la marbrure ont développé des symptômes caracléristiques de la maladie, quelque soit
l'isof at choisi. Cependant, avec certaines variétés (lTA 212,I Ox3211-14-1-2-1 -2, Moroberekan
(ADRAO), l'apparition des premiers symptômes, après l'inoculation est un processus lent. En

effet pour ces trois variétés, les symptômes visuels sont pratiquement inexistants 14 jours après

inoculation (lAl). lls n'apparaitront qu'à partir du 28ème JAl, puis subissent une évolution
rapide pour atteindre des valeurs d'intensité plus grande 42 JAl, 56 JAI et 70 JAl.

Dans I'ensemble, lôs isolats NlMzOU, ABATOU, GONDAL et FARBOC se sont montrés les
plus agessifs vis à vis des variétés.

La réaction aux anticorps monoclonaux n'a pas permis de déceller une différence ente les neuf
isolatd testés. En effet tous les isolats ont réagi positivement aux deux monoclonaux anti-RYMV
utilisés.

Signature Date:Jl-oÎ-q5
Fax Jlo.:Phone [uo./ Telephone
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FTRST ttrTERilATtOilAt SyArprottnff ot lHE HCE YEttow rrclTLE VlRlrs nYrnt)
PHTæ SVMOSflMil'ffiATTNTU fl'R LA NAffiITÉ OA M RVHII'

Geptember 1Ù22.1995 I 7&22 SepJembrc 7995'

ABSTRACT OF RHIEARCH ACTTUITY I EST'ÆTACfiUTTEæ ffiC'Iæg]E

critf e/ Titte ; Autlho rl,l Attrea n, ; Atldrc $sl A d ne sæ,

Assessment of biological, serclogieal and moleeular variabilrty of a nange of RYMV isolates

from diffenent geographical aneas

Fargettcl D, Pinell A, Albarl,4 I. SadilryI2 R, N'Gucssanl P,
Fruns2 R, Notteghcnf J-L, Glrcsquierea A.

ItpRC; 2tCEpeM;3UR Phyma : CIRAD, BP 5035, 3Æ3zMontpellier cedex 1, France
4tRcAPT : oRSToM, BP 5045, 34032 Montpellier cedex 1, France

There is no information on the variability of rice yellow mottle virus, although the virus is
present all over Africa where rice is grown. Then, studies were conducted ûo identify the biological,
serological and molecular variability of twelve isolates of rice yellow mottle from various
geographical origins. Biological variability was assessed by testing the response (symptom
evaluation and concentration estimates) of six of the twelve isolates against a range of varieties
with contrasted features of resistance/susceptibility. Serological variability was evaluated by testing
each isolate against the other eleven by double-diffusion tests (fusion, spurs...) with two sera

prepared against isolaæs originated from Mali and Madagascar. Serological variability was further
tested using a mnge of monoclonal antibodies prepared against an isolate from Mali. Molecular
variability was assessed by comparing the sequence of the coat protein after reverse transcription
and amplification by PCR.

The results obtained so far indicate that there are marked differences in virulence among
RYMV isolates. In particular, one isolaûe from Burkina-Faso induced more severe symptoms, had a
higher virus concentration in susceptible varieties and reached detectable levels of virus (assessed

by ELISA) in varieties resistant ûo most isolates. This isolates does not have a specific serological
pattern and was not associated to a particular atea, as less severe isolaûes from Burkina-Faso tvere
also identified.

Double-diffusion ûests reveal that all the isolaûes were related, but that a high serological
diversity among isolates prevailed. There is no apparent relationship between the serotype of the
isolate and its geographical origin. Isolaûes from the same area could be quiæ different among each

other and close to a isolate from a remote country. No variability was apparent with monoclonal
antibodies, which suggest that these antibodies are directed against common epitopes. This property
would be most useful in breeding programs where non isolate-specific evaluation of the virus
content is required.

Comparisons of sequences of the coat protein gene included three isolates from Ivory Coast
and one isolaæ from Mali. They indicaæ a percentage of nucleotide divergence ranging from 3 to
6.5Vo. There was no apparent relationship with the geographical origin or with the serological
pattern, although this preliminary result remains to be confirmed with more sequences.

signature 'It.ou
Datg'. 6 t t t 7-
Fex rft',.:6).6 t.ii.6+
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FIRST I]ITERTIATIO]TAL SYilFOSIIf,I OT THE RICE YË.IOW I|OTTTE VIRI'S (RYTII'I

PRiltæ flWt*glrn lflfiffiAtWtL SUn U rutffiIÉ DA M RVUtt
(september 1Ù22,19It5 I 7&22 æpEmDrc 7995t

ABSTRACT OF RHTEARCH ACTIV|TY I EEf,reTACîTVTTEæÆC']æ1C'1E

ffitle/ TÎt e; AutJro rsl Aatcarc; Addrc96l Aclnessâ

LES HOTES RELAIS DU RYHY AU BURKINA FASO

G. KoNATE V,' eê t.o t'Û€
Institut d'Etudes et de Recherches Agricoles

Ol BP 7192 0uagadougou Ot

BURKINA FASO

(*r,q()ft )
-in.l e R/\

Le virus de la panachure jaune du Riz a été décrit par Bakker en 197O

au KENYA. Il appartient au groupe des Sobenovirus. Considéré pendant

Iongtemps comme Iocalisé exclusivement en Afrique de lrEst, iI est
aujourd'hui présent dans toutes Ies zones de production du Riz en

Afrique. Les pertes de production qu'il occasionne varient de 25 à 100 %.

Les connaissances sur Ia biologie, moléculaire du RYMV ont considérab lement

progressé au cours des dernières années. Par contre, les données

épidémioJ.ogiques restent fragmentaires et leur exploitation pour élaborer
des méthodes de lutte laborieuse. L'une des informations épidémiologiques
qui demandent à être approfondies concerne les hôtes réservoi rs/relei s

du virus. En effet, quelr'què-.soit le mode de transmission du virus,
la source d'inoculum est la condition sine qua non du déclenchement

et de la propagation de la maladie.

Au Burkina Faso, une large prospection a été effectuée dane les
principales zones de culture du riz pendant les mois de llai et Juin
afin dtidentifier Ies sources d'inoculum du RYHV. Les Graminées

pérennes et les repousses du riz ont été testées pour la présence

du RYi'lV par Ia méthode ELISA.ODiz longisteminata a été trouvé infecté
dans toutes les zones prospectées. Quant à 0. Sativa, 1O à f0 Ë des

repouases contenaient le RYI{V. Si sur 0. longistaminata des symptômes

de marbrure ont pu être observés, iI n'en s pas été de nêre pour

0. Sativa où des repousaes sans symptômes ont souvent donné des

réponses positives en ELISA. Ces résultats indiquent que le riz pourrait
constituer le principal hôte relais du RYI'IV.

signaturc
Phone to./ /08
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FIRST ITITERI{ATIOIIAI SUUPOSIff OT{ THE RIGE YEttOW MOTTTE VIRUI' (RYTN'}

PRilTR fiNPxITITNfrTæflIITTOMU SI'R IA ruNBRT'RE DA RE RYUII)
(september 1Ù22,1995 | 7&22 Sepæmore 1995'

ABsrRAcr oF RÉEARot Acrmw I RESunE DncrIuITE DE REtcrtERcrJE

(fi tle/ tîtae ; Autfi o tst Aateurc ; Addrc ssl Ad ne ssël

flrsfl..ç611k çf Ricc- Yellor tlottle Yinre dineeec in prrddy rioo in Bandons

basln of Cole d'Ivolre und its epideliological cauaes.

T.Tsuboltt. Â.Gotorr. B.Bouail and f,.XaLorr

f)JlGÂ expert.Centre de forratlon u la necanisation agricole de Grand-Lahou

Z) tnsLructor, Centre dc foroation a la lecanisation agricole de Grand-Lahou

3l Former professor of l(obe lJnlversl ty. Japan.

In five paddy area out of 14. Grand-Laou. Agbovi[le. Tiassalc' Ouoc

GrlU !t'Uc. LUe uutut'eei Uf llTllT UISUUSU l8S lUUllU llt SUI'VëJ Ott flUVëEUgl' lUy{'

At grrrre rherc spring çater is irrlgated, about 5f dlseased stands rere

obscrved in tbe forner crop season and 1.00f stands sere attacked by RTIIV in

about 0.Zha fields. At Tiassale. l00f stands îere discuscd ultcr trans-

planting in the ficlds rhere about 50i of diseased ratoon raa observed.

To analyze the epidenl.cs. a blologlcal method for idcrrtification ras
i,.rpr-;d. SccdlinÉc, of rioc on {-6 lcof ot,o6c ;crc dipocd in rotcr rrolrrLion

rith crashed dlseased plants(dlsease-sap) . lg/ I for lOuln.

i) Sftcr a sicklc uas dipped in disease-sap' 2g stands in ror rere cut bv

using this tool on harvesting tine. Transnission of disease and appesrance

of diseased ratoon sas Proved.

ii) tarners are used to cut roots .before transplanting. The disease

nnncarerl rlhcn rnats nr lcnves nf sperll ines spre r.rtt anrl rlinnpd in disea--p-

.sap.

I iii) lfhen diseased ratoons weremixed Tith soil. orrttlreak ofdisease

I occurretl. Farners tran.splant seedlings imocdiatttly af ter pltr lirrg soi I hy a

hoe "daba-.

grre of Lhe cun[r O t meusure:r, tfue man6Éeme1 [ u f raLoo ns is cotls idered to

!re im porta nt.

SignatuFe Date:
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(RYllv) I1{ ,TFRICA

E. D. IITiOT'EEIN
NATIO!ÙAL CERE.,ALS RESEARCE

BADEGGI
PRTVATE ITTAIL BAG

BIDA
NIGER STATE

NTGERIA

INSTITUTE

I

ABSTRACT

Ttt" Rice Yellow ltlottle Virus ( RYMV ) a sap transmissibte Virus

causing a mosaic disease on rice is one of the major constraints

to economic production of rice in the African Region causing

between 10 and 50S yield reduction.

The occurence of the disease has been reported in Kenya,

Sierria Leone, Liberia, Ghana, Nigeria, Tanzania, Niger and

Guinea. This paper considers screening methods, factors

important in the speed of RYMV and methods used in its control

in Africa.

Paper

WARDA,

presented in the First International
Bouake. September I8 22, 1995.

Slmposiun on RftrfV
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FIRST fffERtIATIOTIAt stHPOSIlII OT THE RICE Y'ELIOW TrcTÎIE vlR|'S (RYIII'T

PftffiIR gTWOSTTil WTMATTOflTU SINLAruNBRUÉDT' ffi RVNVI
Geptember 1Ù22,1995 | 7&22 sepæmol 7995'

r

ABSTRACT OF RESEARCNI ACTIV|TV I ffiflreDNCTTWTEæÆCHæATE

fiifle/ fftfrE ; Autho tsl AtÉeurc ; Addrcssl Acrneffi

METHODE D'INOCULATION POUR LE CRIBLAGE

DU Rrz (oryza sariva t ) A LA BTGARRURE

Alphonse BOUET *, YOBOUE N'Guessan **,

VARIETAL DE" LA RESISTANCE

JAI]NE ( nYuv )

Michel VALES **t

rÉ Phytopathologiste, IDESSA/DCV Bouaké Côte d'Ivoire
JÉrÉ Sé lec Ë ionneur riz aquat ique, IDESSA/DCV Bouaké Côte d ' Ivoire
rÊ)ÉrÊ Sélectionneur riz df altitude CIMD-FOFIFA Antsirabé MADAGASCAR

La marbrure ou bigarrure jaune est actuellement le problème pathologique
le plus préjudiciable au riz aquarique en Côfn D'IVOIRE.

Pour contourner les incertitudes 1iées aux expérimentations en milieu
réel, des rnéthodes et conditions de travail sont développées en milieu
conttôle, afin dropérer des sélections plus efficace::pour la résistance
au RYMV.

Deux variétés MOROBEREKAN et BOUAKE 189 respecrivement pluviale
traditionnelle résistance et irriguée sensible au RYMV, sont inoculées
en pots (S cm de diamètre et 6 cm de hauteur) e,t en bacs GO cm x 34cm)

à cinq âges (21r 30, 45r 60 JAS). Les plantes inoculées sont soumises

à trois conditions d'incubation.

Les choix du meilleur dispositif (pots/bac) et de ltâge optimum sont
faits à partir de la noÈation du jaunissement et/ou la amrbrure des

feuilles dix jours après lrinoculation.

slgnaturc Date 2 18107 le5
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FIRiT IIITERilATIOIIAI S-Yf|Pr06lt|ll Ot THE HCE YELTOW frcTfl.E VlRttS (RYilvt
PffiTæ flffiOSflMTfrIffiATTOflTU STIRIA HTI AfrE DU æ RYHII'

(september 1Ù22,1995 | 7&22 æpÛembne 7995'

ABSTRACT OF RHIEARCH ACT]UITY I ffif,reDNCNWnEæffiCHæCHE

ffitle/ ffi; AutilloJT,IAt tteun ; Atldt€sslAclfiessâ

SCREENING FOR RESISTANCE TO RYMV
Alluri 6. (11, Thottappitfy ç. (U, sy A.A. {'1, qi+gh B.N.(11,

Akinsola E.Alrf. and Imoyera M.O. lrf,

Screening for Rice Yellow Mottle Virus {RYN,IV} was carried out in screenhouses at
the International Institute of Tropical Agriculture {IITA}, Nigeria. Plants in each entry were
individually inoculated twice, at l4 days after transplanting (DAT) and a week later. Visual
sc.ore for RYMV disease rvas taken every rveek upto five - six ',rreeks. Data vras also
collected on plant height, tiller number, spikelet sterility, grain discoloration, and grain yield.
Comparisons were rnade with uninoculated plants. In general, there was reduction in plant
height, tiller number, and spikelet fertility leading to reduction in grain yield in inoculated
plants.

Frorn 1992 to 1994, 2,087 entries from various International Network for Genetic
Evaluation of Rice in Africa {INGER-Africa} nurseries were screened. Among them, 102
entries scored I {resistant}, 429 scored 2 to 3 {rnoderately resistant}, 430 scored 4 to 6
{moderately susceptible}, and 1,126 had 7 to 9 scores {highly susceptible}. Screening of
errtries fi'om various global INGER nurseries is in progress. A few Oryzcr gluberrima and O.

barlhii accessiorrs fiom IITA Genetic Resources Unit have been identified as immune to
RYMV. This has been conflrmed through ELISA tests.

The resistant genotypes were largely of upland plant type. Arnong the resistant
lowland rice type varieties were Chines Naputo from Mozarnbique and Mitsangana Raha
H,jery frorn Madagascar, wlrich are also well adapted to rainfed lowland ecology in those
countries.

In search for new clonors for I{YMV resistance, lowland rice germplasm from Bihar,
India were screened. Individual plant selections have been made in four resistant lines viz.
JBT4, JBT68, JBT9I and JBTl09. Likewise, some advanced breeding lines from India, IRRI
and CIAT were also resistant to RYMV. The fact that these lines originated from outside of
Af ica, where RYMV does not prevail, shows that a more thorough search from worldwide
gerrnplasm through INGER should enable identification of genotypes as donors for further
improvement and perhaps, some with desirable plant type and resistance to RYI\,{V for
immediate utilizatian..

I lThe International Institute of Tropical Agriculture {IITA}, Ibadan, Nigeria; 2West

Africa Rice Development Association {WARDA}, Bouake, Cote d'Ivoire.

sisnature lC"t-/èi\n*- Date s i Tu"^ t1f t
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FTRST ITTERTATTOTIAT SYI|FOIII|II Oil THE RICE YELLOW ilOTTI.E UIRI'S fiYIN'I
PfrMæ SVWOflil TfrTMANNIU SUR LA NAffiAË U' ffi RYUV'

(sepûember 18-22,1995 | r&22 Septembrc 7995'

AE;TRACT OF RHiEARCH ACTIUITY I æflre OACTTVTTE æ ffiC'læC']E

crftle/ lrfrE ; Autlho rsl AtÉeunr ; Acldrc ssl Aclneffi

Résistance tu champ au virus de la marbmre jaune du riz dans deux populations

d'haploides doublés issus de cruisement indicaljaponiu- Comparaison aux données

sérologiques. Déterminisme génétique de le résistence.

ATIIVTADI N.I & CISSE F.2

l: Sélectionneur CIRAD, m" BP 183 Sikasso, Mali. 2: Séleotionneur IE& IER, BP 183 Sikasso, trdali.

Résumé : La résistance au virus de la marbrure jaune du riz (RYIvfV) est etudiee chez 122 hgnæs

haploïdes doublées GD) du croisement IR 64IAZUCENA ainsi que chez 56 lignees HD et 56 lignees

obtenues par selection'lrne grairr par plante" (SSD) du croisement IRAT I77/APURIç chacun de

ces croisements implique une varieté indica sensible à la maladie (trt æ et APLJRA) et une variété

jryonica tropicale assez résistante. L'evaluation du niveau de résistanc€ est basee zur la comparaison

au champ de plantes inoculees et plantes non inoculees.

Globalem€nt, l'inoculation s€ traduit par une réduction du développement végetat{ un allongement

du cycle semis-€piaisorU une réduction du tallage fertile, une augmentation de la stérilité des epillets

s, ffi de,finitivg par une forte réduction de la production. Les composantes du rendernent, les plus

touchées par I'inoculation, permettent la meilleure discrimination e,lrtre lipées seruibles et lignees

résistantes. La [aison entre la resistance au charrp et la résistance mezurée par les techniques

serologiques chez de jeunes plants cultivés en conditions confiôlées n'est pas toujours très bonne.

La distribution de la résistance est similaire au sein des populations de HD des dzux croisements et

e,lrtre les descendances HD et SSD du croisement IRAT I77IAPURA. L'alltre de ces distributions

laisse supposer que les allèles recessifs jouent un rôle important dans le contrôle genetique de la

resistance des rnariétes AZ[JCENA €t IRAT 177. Des lignees de type indica, adaptées à la riziculture

aquatique et dotees d'un bon niveau de resistance au RY-IVIV sont identifiees.

DatgZ. ', 2 a
Fax lto.:(l ?q | (?ry{f
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(september 1ù1n,1995 | 78-22 æpEmOrc 7995'

ABSTRACT OF REIEARCH ASTIU|TY I fgi,reEACTNflnE DE RECHHGHE

rifl e/ fîte ; Auûro tsl Atttcuts ; Atlclrc sl A crresse,

Evaluation au champ de matériel végétal de diverses origines pour la
résistance du riz ( 0r1za sativa L.) au virus de la bi garrure jaune (RYllV).
YOB0UE. N. (*) et VALES. l,l. (*).
(*) IDESSA,/DCV 0l 8P. 635 BOUAKE 0l - Côte d'Ivoire
(**) FOFIFA - CIRAD PB 34I . IIO AI{TSIRABE - IIADAGASCAR

RESU[

Le virus de Ia bigarrure jaune du riz est actuellement une des principales
contraintes au développement de la riziculture aquatique en Côte d'Ivoire. Avec le
concours financier de PNUD/FA0. puis de l'ADRAO. environ 700 fignées et variétés
fournies par Il{GER-Africa. ADRAO et le progranme Riz Aquatique de l'IDESSA ont été
testées pendant 3 années successives à Gagnoa. notre site-clé pour l'étude de cette
mal adi e.

A partir d'observations réalisées au champ. pendant les différents stades
phénologiques. puis une notation au stade naturité et enfin la production de paddy.
deux principaux groupes de matêriel végétal ont pu être constitués : d'une part 44
variétés parti cul i èrement sensibles à la maladie dont Eouaké 189. BG 90-2 et IR5. déjà
bien connues et d'autre part 55 lignées très prometteuses.

Le chem'inement ayant conduit à ces résultats est discuté.

M0TS CLES : Oryza satiya. bigarrure jaune. criblage. variétés prometteuses.

IiignaÛrc Oate : t 2-6-95
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FIRST ITITERTATIOIIAI SYilP{OIil|aI OT THE ArcE YË.IOW MOTTTE VIRI'S (RYIN'I

PRffiR flYWOilIN NTffiTITTæAL g'N'A UIffiAÉ DU ffi fi"YMN
(september 18.22,1995 | 1&22 æpÛemor? 799A

ABSTRACT OF RHIEARCTI ACTIU|TY I RE T'Æ TACTTWTE æ ffiATæCTG

fritle/ frt e; Autho r5;t Auteurs ; Adtlrcssl Aclne#A

Etudes oréliminaires de la rësistance du riz (0ryza sativa L-)
au vi rus de la bi garrure jaune ( RYIlV ) -

Y080UE. N. * et VALES. M. **
(*) IDESSA/DCV Programme Riz Aquatique 01 BP. 635 Bouaké

(**) FOFIFA CIRAD Programme Riz d'AItitude BP. 341, 110
MADAGASCAR.

Côte d' I vo'i re

ANTSIRABE

RESUIIE

Le virus de la bigarrure jaune du riz qui cause d'importants.
dégâts en riziculture aquatique (maitrise totale ou partiel le de l'eau)
tait t'objet de plusieurs aciions de recherche pour des solutions géné-
tiques.

Vingt descendances inpliquant différents 9éniteurs ont été
analysées après inoculation. dans un dispositif comprenant les témoins
sensibles connus Bouaké 189 et BG 90-2.

I Les résultats obtenus montrent que la techniquè d'inoculation
appliquée est efficace et permet de choisir des sêgrégants intéressants

Cependant un certain nombre de points restent à-élucider quant
à la progres3ion ou aux manifestations de la maladie sur les.plantes
infectéei. et la lecture des symptômes visibles en fonction de l'âge des
su jets.

ll0TS CLES : Bigarrure jaune. 0ryza sativa. résistance. ségrégations.

slgnaatrc
phone 3 51 22
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FIRST INTERNATIONAL SYMPOSTUM ON THE RICE YELLOW MOTTLE VTRUS (RYMV)
PREM,ER SYMPOSIUM INTERNAilONALSUR rA MARBRURE DU RtZ (RW,'^t)

(September 18-22,1995 I 78-22 septembre 19951

ABSTRACT OF RESEARCH ACTIVITY. I RESUME D'ACTMTTE DE RECHERCHE

(Titlel T itre ; Autho tsl Auteu rs ; Add ress/Adresse)

STUDIES ON THE INHERITANCE OF RESISTANCE TO RICE YELLOW MOTTLE
VIRUS (RYMV) DISEASE lN LOWLAND R|CE, USTNG GENERATTON MEANS

BY MODEL F|TT|NG ANALYSTS (cMA)

Mr. M.S. Mansary. Rice Researcfi &ation, 736 Freetown Siena Leone.

@ 
\F

Hayman's generation means (by model fitting) analysis (GMA), in conjunction with Mendelian
genetic analysis were employed to investigate the nature of the genetic control of Rice Yellow Mottle
Virus (RYMV) disease resistance in five "indica" and one'Japonica" rice varieties. The susceptible
lowland variety ITA 212, was used as a female parent and crossed to each the remaining five
varieties. Resistance to the disease was measured as visual foliar symptoms scores, based on a
zero to nine scale (with 0 -3 being resistance; and 4 -9, being susceptible), and plant height and tiller
number reductions obtained as the difference between diseased and healthy plants. Eight
generations involving P1, P2, F1, RF1 , F2, BCP1, BCP2 in a randomized complete bolck design with
three replicates were employed to investigate the nature of genetic control.

The generation mean analysis revealed that dominance and epistatic genetic effects were all
in the inheritance of resistance to RYMV disease. However the major portion of the genetic variation
was accounted for by the additive genetic affects in all the cases except in cross 2 (i.e lTA212 x CT
19) where dominance genetic effect were more important. The non-allelic interactions were observed
in respect of all the characters and the analysis detected mainly duplicate epistatic interactions in all
the crosses except in cross 1 (i.e lTA212 x TOX 323$31 -6-2-1-2) which was complementary
epistatic. Additive genetic variation appeared to be sufficient for the improvement of resistance to
RYMV disease by conventional breedings methods.

The best indices od toler:ance to RYMV appeared to be the foliar synptoms scores or plant
height and tiller number reductions. The F2 distribution in all the crosses showed that RYMV disease
resistance was conditioned by a few genes. Two recessive genes conditioned resistance in each of
the varieties TOX 3233-31-6-2-1-2, CT 19,and lTA235; two codominant genes controlled resistance
in the vaieties TOS 3554 while LAC 23 could not be frtted into any genetic model with respect to
RYMV resistance.

Signature Date :
Phone No./lelephone Âlo. : Fax No.:_
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FIRST INTERNATTONAL SYMPOSTUM ON THE R|CE YELLOW MOTTLE VIRUS (RYMV)
PREI,/IIER SYMPOSIUM INTERNAr'ONAL SUR rA MARBRURE DU RtZ (RyW

(September 18-22,1995 I 18-22 septemhre 19951

ABSTRACT OF RESEARGH AGTMTY I RESUME D'ACTMITE DE RECHERCHE

(T itle I T itre ; Auth o ts I A u te u rs ; Ad d ress/A dresse)

STUDIES ON THE INHERITANCE OF RESISTANCE TO
RrcE YELLOW MOTTLE VTRUS (RYMV) DTSEASE tN LOWLAND

RICE USING HAYMAN'S FULL DIALLEL CROSS ANALYSIS METHOD

Mr. Mohamed S. Mansary. Rice Research Sfafibn Rokupr, Sierra Leone.

Inheritance of resistance to rice yellor mottle virus (RYtrIV) disease was studied in a
diallel cross of six varieties. Four of the varieties w€re resistant and one rras highly
susceptible. Resistance to the disease was measured as visual foliar synptoms soores
based on a zero to nine scale (with zero to three being resistant and four and above as
susceptible) and conelated to the mature plant cfrarac{erî tiller number; plant height and
number of infec{ed leaves per plant. Diallel analysis, as proposed by Haynan (19S4, 19S7),
involving parents, F1s and reciprocal F1s in a randomized complgte block design with three
replicates, was employed to investigate the nature of genetic control.

Highly significant difference among genotypes were found for resistance to RYMV and
mature plant cftarac'ters. The diellel analysis of variance for additive dominance model for
foliar symptoms shoted significant additive (a) genetic and dominance (non€enetic) effec{s.
The estimates of genetic parameters confirmed the additive dominance model with additive
gene action being significant for all of the ctrarac{ers studied; and appear to be more
important than the dominance components. From the Wr.Vr graphic regression anlysis, the
presence of an overall partial dominance was indicated for all charac{ers. The variety CT 19
ltias indicated to posses excess recessive genes with positive effeds conditioning resistance
to RYMV where as TOs 3554 included excess dominant genes conditioning the inheritance
of resistance to RYMV and other mature plant characfers. Transgressive segregates were
indicated for foliar symptoms score in varieties lrA 235, cr and ros 35s4. Heritability
vaf ues were very high and estimated to bè 67.7,91.6, 4S.1, S9.0 and 3.î .4 pêrcent
respec{ively for the first and second foliar symptom scores, tiller number, plant height and
number of infected leaves per plant.

It was concluded that using the varieties ITA 235, GT 19 and TOs 3554, and early
generation selection for resistance to RYMV disease was wortlnivhile.

@Signatun /Ho | ,-'
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Fax No.:

N.B. : Kindly scnd thc origind of your ebctrect/Vuilla, envoya l'dginal dc r,ûc âk .né 30

t



I
I
I
I
I
I
I
I
t
I
I
t
I
I
I
I
t
I
I
I

FIRST IITTERTTATIOI{AI. SYilPOSNff Oil THE RICE YEttOW ilOTTtE UIRUS (RYilI'I

PRffiTER SYHPOflUN WTHTTTINOTWL SUR LA NARERURE DU RIZ RYHII'
Feptember 18-22,1995 | 1&22 Septembne 7995'

ABSTRAGT OF RESEARCTI ACT]V|TY I RESUHE DNCTTUTTE DE RECTJæCT]E
)

mitle/ |ltrc ; Autho r3l Auæuns ; Adtlt€ ssl AdnessA

THE INHERITANCE OF TOTERANCE TO R,ICE YEttOW MOTTLE VIR,US (RYMV)

IN RICE (ORYZA SATIV$I

A.S. Kumwenda', T. M. Maniot, w.E. Peaf and K Nluris

Rice yellow mottle virus (RYMV), the only known virus of African origin is known to occur in

several Western, Eastern Central and Southern African countries, and of late it has been known to infect

both African rice landraces and introduced lowland cultivars. Because of the threat it poses to rice

production in Africa, more knowledge on the genetics of resistance to the disease is required a study to

determine the inheritance bf tolerance to RYMV was therefore, carried out at llTAr lbadan, Nigeria from

1983 to 1986.

Two tolerant parents (lTA 235 and Lac 23) were, respectively, crossed to 2 susceptible varieties

(lTA 212 AND 1R2042 - ll8-1)to produce F,Frand F, populations. The F, populations in 1985 and Ft

families in l986 together with the F, and parents were seeded, transplanted in a randomised block

design in a split plant layout, inoculated with an inoculum prepared from fresh infected leaves, and

visually scored for the severity of disease symptoms at 30-51 days after inoculation.

There was adequate variability of disease reaction among F, and F, generations to select for the

desirable tolerant plant phenotypes. Based on Chi-square test, the ratio of tolerant to susceptible F,

individual and F, families when fined to simple Mendelian genetics strongly suggested that 1-2 recessive

pairs of alleles in tfn 235 and 3 dominant pairs in Lac 23 conditioned tolerance to disease. Because the

appearance of disease symptoms changed with time it is proposed selection for tolerance to RYMV

should be restricted to the reproductive growth phase. At this growth stage, the leaf symptom together

with relative reductions in plant height of infected individuals should be used to differentiate the tolerant

from the susceptible.

1 Part of the Ph.D thesis submitted to the University of London, Wye College, England, tviay 1988.

2 Senior Agricultural Research Officer, Lifuwu Rice Research Station, P.O. Box 102,Salima, Malawi, 1988.

3 Plant Breeder, llTA, PMB, lbadan, Nigeria (1988)

o Lecturer, Wye College, University of London, Kent TN 25 5AH, England. 1988

s Principal Scientist, lRRl Liaison Office in Africa, llTA, lbadan, Nigeria. (1995).
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FrRST tlrlERtrATtoilAt SïUplosilrf,l oil lHE RrcE YETLOW mOTTtE VfRlrS mYrilt)
PRilTæ SYMOflTM 

'flTæflAflOruU 
SUE U NARENURE OU flZ EYUITT

tseptember 1Ù22,1995 | 7e-22 Septemorc 7995'

ABSTRACT OF NESEARG|I ACNV|TY I REîUÆ ONCTTUITE OE RECHæGHE

ffftfe/ fifr? ; Autho rçl Auteuæ ; AcldrcgF,l Acrre#€,

II{IMRITAI\CE OF RESISTAI{CE TO RICE YELLOW MOTTLE

VIRUS (RIMV) IN O. glabenima SIEIJD

The inheritance to RYMV was studied n Oryza glabenima cultivars viz. at IITA, Ibadan,

Nigeria. This study was undertaken to identify genes for resistance. The crosses \ilere made

between three resistant cultivars viz. Tog 72g\ Tog 5674and Tog 7!77, and one susceptible

cultivar viz. Tog 7258. The disease reactions of Fr, F, and F3 lines were tested on the basis

of visual symptoms under artificial inoculation in the screenhouse. The genetic analysis of

the crosses revealed that RYMV resistance was conferred by two recessive genes in each of

the resistant parents. However, the variation in gene action for resistance was observed over

time.

Keywords : Oryza glabeninta, rice yellow mottle vints, recessive, resistance, genetic

analysis.
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FIRIIT ITITERTATIOTIAI. SYMPOSIInI O]I THE RICE YH.LOW TrcTflE UIRITI MYTffI
PfrAilR SYMOflil TflTffiATTNTU SUR LA ftIffiAÉ DTT M RYMfl

(september 1Ù22,1995 | 7&22 septemorc 7995'

ABSTRACT OF RHTEARCTI ACTTUTY I æNNE DNCTTUTTE É RECHfrOJE

ff itle/ frtrE ; Autfi o tT,l AtÉHt n5 ; Atld rc ssl A ct re ss e,

Analyse diallèIe de la résistance eu virus de la marbnrre jaune du riz, Oryza sativa L.

AHMADI N.' & SINGH 8.N.2

l: Sélectionneur CIRAD, IER BP 183 Sikasso, Mali.

2: Sélectionneur ADRAO, UTA, Oyo Road" PMB 5320,Ibadan, Nigéria.

Résumé : Le determinisme génétique de la résistance au virus de la marbrure jaune du riz (RYMV)

est etudié dans un dispositif de croisement diallèle 6 x 6 complet et dans des lignees HD et SSD iszues

de I'un de ces croisements. Parmi les six varietés utilisées, trois (AZUCENA' IRAT 177 et ITA 235),

detypejaponica tropicat sont assez résistantes et trois autres (APIJRA BG 90.2 et IM 16), de tlpe

indica, sont sensibles à la maladie. Iæ critere de résistance analysé est la coloration foliaire de plantes

inoculées.

L'estimation des parametres génetiques selon les methodes de Griffing et de Hayman fait aat d'un

déterminisme génetique quasi-exclusivement additif L'héritabilité au sens strict est de 0,94. La

dominance est partielle, faible et bidirectionnelle ; des gènes dominants à effets positifs et négatifs

coerdst€nt dans les genotlpes parentau(. I-a variété IRAT 177 semble concentrer davantage d'allèles

recessifs que les denm artres variétés plwiales résistantes. L'analyse de la distribution de la résistance

chezdes lignees HD et SSD du croisernent IRAT l77l APURA confirme la predominance d'allèles

récessifs dans le contrôle de la résistance d'IRAT 177.

C'est à partir des croisements impliquant AZUCENA et ITA 235 d'une part et APURA et IM l6

d'autre part que I'on pourra obtenir le plus facilernent, des lignees de tlpe indica pourvues de

résistance au virus de la marbrure jaune du riz.

sEnaaffie
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r:tRsT l]{TERtATtOl{At S,yA|Postuu o]t TllE HCE YÉ.LOW mOTTLE VlRlls (RYlllt)

PREUTER *HPOSflM TflIæIUTITTOflTU f,N IA HTIBRARE OU RfrT RYHII'
Feptember 1Ù22,1995 t 7&22 septcmbrc 7995,

ABSTRACT OF RESEARCH ACTTUITY I ÉTTUE ONCTTWTE DE RECHæCT{E

Crifl e/ Tftfie; Autho r3l Aateuns ; Atldneæl ActnessA

Analvse du Détermi ni sme qénétique de la rêsistance du riz ( 0nf,za sati va L') au virus
RYI4V-: Comportement de lÉ descintlances impliquant différents types de géniteurs.

Y0BOUE. t't. (*) ; SY. A.A. 1**) ;. BOUET. A. (*).
(*) IDESSA/DCV 0l BP. 635 BOUAKE - Côte d'Ivoire.
(**) ADRAO, Station de f,l'BE. 0l 8P. 2551 BoUAKE - Côte d'Ivoire.

La marbrure du riz due au RYIIV en Afrique de l'Quest devient de plus en plus prêoccu-
pante. En effet elle est naintenant un facteur limitant majeur pour le dêveloppement
de la riziculture irriguêe et de bas-fond.

Une solution prometteuse est la gestion gênétique exploitant les sources de rêsistance
disponibles, tant au niveau des indica que des japonica.

Dans cette optique. l8 descendances de croisements impliquant des géni teurs . appartenant
â ces différênti groupes sont étudiés par inoculation artificielle suivie d'observa-
tions aux différents stades phénologiques et de tests sérologiques pour apprêcier le
comportement des différents génotypes.

La valeur des descendances pour la riziculture aquatique est discutée.

l,lots clés : oryza sativa. RYlilV, résistance, indica' iaponica.
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FTRST TNTERNATTONAL SYMPOS|UM ON THE R|CE YELLOW MOTTLE VIRUS (RYMV)
PREMIER SyMpOStUM TNTERNATTONAL SUR LA MARBRURE DU RIZ (RYUIV ,

(September l8-X2, 1æ5 I 1È22 septenbrc l99Q

I ABsrRAcr oF RE'EAR'H AcrMwrREs tttrE DA'T,,TE DERE,HER,TE

(T ttle I T i tre ; Au th o rs I A u te u rs ; Ad d ress/A dresse )

An lnfectious Full-Length cDNA Glone of Rice Yellow Mottle Virus (RYMV); a
Molecular Tool for Engineering Virus Resistance and Developing a Viral Expression
Vector.

Brugidou*, C., Bonneau*, C., Ngon A Yassi**, M., Holf*', C., Beachy*f", R.N., Fauquef, C.M.

*lntemational Laboratory for TropicalAgricultural Bldechnology (ILTAB/ORSTOM-TSRI), The Scripps Research Institute, Division of Phnt

Biology, MRC7, 10666 North Toney Pines Road, [a Jolla, CA 92037.

" University of Califomia, Riverside, CA 92521 41 17 .

*t*The Scripps Research Institute, Department of Cell Biology, DMsion of Plant Biology, MRC7, 10e66 North Toney Pines Road, La Jolh,

cA 92037.

Rice Yellow Motfle Virus (RYMV) Gauses a severe rice disease in Africa. ILTAB infiated a RYMV genetic

engineering resistance project as well as basic research about the mechanisms of insect tansmbsion, partide uncoating,

virus replication, viral gene expression, virus movement within the plant and symptom production in order to better know this

devastating virus and better define strategies to protect rice.

In order to achieve these goals, the genome of RYMV has been characterized and an infectious cDNA done hæ
been constructed. The genome is a single-standed positive sense RNA of 4,550 nudeotides (nt) that is not pofadenylated.

The genomic RNA consists of four open reading frames (ORFs). ORF1 (nt. 80 to 553) encodes a protein called Pl of 17.8

kDa and presumed to be the movement protein of the ûrus. ORF2 (nt. 608 to 3607) encodes for a polyprotein of 1 10 kDa

and contains a putative Vpg, helicase, protease and polymerase. ORF3 (nt 2092 to2467), encodes a small protein of 13.7

kDa of an unknown function. The ORF4 (nt. &a7 to 4166) codes for the coat protein (CP) of 26 kDa.

A full-lenght cloned cDNA of RYMV wæ synthesized and placed adjacent to a bacteriophage T7 RNA potymerase

promoter. A representative clone (RYMV-FLS), causes a dbease phenotyprically identicalto thd produced by viral RNÂ
except that symptoms are slower to appear (about 1 week of delay). Vrsualization of RYMV-FLS progeny ûrus by electron

microscopy confirmed that typtical RYMV partides were produced during infection. Frameshifr and deletion mutations

introduced into the CP cistron demonstrated that the CP b dispensable for RNA replication (fice protoplast experiments),

but it b indispensable for a long-distance movement (plant experiments). We are presenûy determining if the CP mutants
are capable of moving into adjacent celb. To achieve thb objective, we have constructed a done aCP-RYMV-FLS ftat
contains a poly,linker to insert reporter genes such as GUS and GFP, or to study host specificity and symptom severity by

insertion of different CP sequences from different sûains of RYMV or other sobemoûruses. Because we believe ftat P1 b
the cdl-to-cell protdn, we are attempting to determine the function of thb protein in protoplasûs (dce and tobacco) and in dce

plants. For that purpose we have consûucted a aMP-RYMV-FLS that contains an unique site Sphl, wfrich b used to done
reporter genes to study the function of the prote{n, host specificity, ûrulence, etc... We have abo consfuucted a chimedc
vector with a aMP-TMV-P1 done that contains the RYMV ORF1 in place of the TMV movement protein to determine the
cell-to-cell movement of RYMV Pl in tobacco and dce plants. For antibody production, a P1 cDNA fragment hæ been

expressed as a fusion protein in Escherichia ooli and injected in rabbib to obtain a P1-antibody.

The first study of the biological cyde of the viruses in infected rice has been carried out in growth chamber
(controlled conditions) bywestern-blot analyrb, Northern-blot hybridization and electon microscopy. Preliminary resuh
showed thatthe CP b detectable bywestem-Hot 5 dap after inoculation (0.2 mg/g of leaves) to reach a maximum 20 dap
later (1.3 mdg). After 5 days the amount of CP decreases in the learres (around 50% in 7 days). Five dap frer inoculalion

we obeerve the genomic RNA (4.4 kù) and a subgenomic Rl{A of about 3.4 kb. A second sub.genomic RtlA of about 1 kb

is detected about 7 days afrer inoculation. The condalion of the appearance of thb subgenomic RNA with the increæe of
CP and ib size suggesb that the 1 kb RNA b the coat protein subgenomic RNA Electon+nircroecopy confirmed thd virus
particles are visible within vascular tËsues 2 weeks frer inoculation; 3 weeks der inoculation some væcular celb are full of
partides: and virus cr!ætab can be observed. Thb stndy and studies on the physiology of infection will be confirmed by
immunolocalization studies using antibodies raised against CP, Pl, the poffieræe and the protease (in progress).
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filtle/ lîæ ; Autho r3t Auæuns ; Atldrc 331 Actnesrê,

BREEDING FOR RESISTAhICE TO RICE YELLOW MOTTLE WRUS :

EXPERIENCE AT IITA AI\D IN MADAGASCAR

T. M. Masajot and Mbolarinosy Rasoafalimanana 2 1

I Madagascar-IRRl Rice Research Project

B.P. 415I, Antananarivo (101), Madagascar
2Departement of Rice Research, FOFIFA
B.P. 1690, Antananarivo (101), Madagascar

Abstract

Breeding for resistance to rice yellow mottle virus was initiated at IITA in response to

increasing incidence of the disease and the possibility that it could become a major constraint to

increasing rice production in sub-Saharan Africa. Among the resistant parents used in crosses

were the upland varieties ITA235, LAC23, and Moroberekan and the lowland variety CTl9.
Crosses with resistant glabenima accessions were also made but were not pursued beyond BCl.
Following the conventional pedigree method and simultaneous screening for resistance,

selections with improved plant 
-type and with resistance to RYMV were available by early 1987.

At the closure of the Rice Research Program at IITA in 1990 about 80 selections had been

developed. Frequency of agronomically desirable segregants was low among progenies of
crosses involvingL{C23 and Moroberekan. Most of the promising lines carry the resistance

from CT19 and ITA235.
First identified in Madagascar in 1989, RY-IvfV has become a major disease causing

serious yield losses in the North West region and is spreading in the county's Mid-East. The

Norttr 'West and Mid-East are the main surplus producing regions supplying rice to the rest of
Madagascar. Over 300 varieties both local and intoduced have been screened for resistance.

All local varieties tested including those grown by farmers \ilere suceptible. A variety from

Brazil and several improved lines from IITA introduced to Madagascar through INGER-Africa
nursery \ryere found and confirmed resistant. Based on agronomic performance, 5 of the lines

from IITA with resistance from CTlg and ITA235 were selected. Seeds were multiplied and

distributed for on-farm testing throughout the RYMV affected areas of the North West. Curent
thrust is to incorporate RYMV resistance to local breeding lines. Of special importance is

combining resistance to the virus with tolerance to cold needed in varieties for other regions of
Madagascar. The program continues its search for resistance among sativa varieties and is using

the perennial wild lJrce Oryza longistaminata to firttrer diversiff sources of resistance.

slgnaturc
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FIRST ITITER]TATIOTIAI. STilPOSIIII OT THE RICE YELLOW TFTTTE VIRI'S (RYTN'I

PRilæ *MOilIN TNTWIITTNAL STTR LA ruIffiAæ U' M NVNV'
(september 1ù22,1995 | 1&22 septemarc 7995,

ABSTRACT OF RESEARCII ACTIVITY I æ1T'ÆTACNWTEæffiATæGHE

ffltle/ 7îæ ; Autho tsl Atffiurc ; Acldt€$sl AcIreffi
Stratégie de sébction pour l'amélionation de la Ésistanoe au virus de la bigamrrc jaune du riz
à flDESSA en Côb d'lvoire

Michel VALEST), N'Guessan YOBOUET) et Alphonse BOUEï").

0FO.FI.FA.€IRAD Programme Riz d'Attitude, BP 341, 110 Antsirabe Madagascar.
<"r|.DES.SA. Département des Cultures Vivrières, 01 BP 633 Bouaké O1 Côte d'lvoire.

Résumé

Avec le supportfinancierde IADRAO,I'IDESSA développe un programme d'amélioration de la résistanoe au virus de la bigamlre
jaune du riz inigué.

La résistance au virus provient des riz pluviaux, notarnment de rrariéÉs traditionnelles. Des croisements deux voies sont exploitÉa
Mais pour ne pas top sËloigner du type de plante inigr.rée, deux auûes méthodes sont mises €n oeuw€ : les rÉûocroisements
et la sélection récurrente.

Les parents récurrents des rétocroisements sont les variétÉs iniguées. La méthode d'inoculaton en bacs de cutfure permet au
stade planfule, de distinguer sans équivoque les plantes F2 résistantes. Tous les géniburs pluviaux utilisés, en particulier IDSA
85, semblent de bons donneurs de résistance, à l'€xcaption d'IDSA 6.

La population de base utilisée pour la sélection rÉcurrenb est IDSA-IRAT 1. Elle possàde le gène de sffirilitÉ mâle récessif ms.
IDSA-IRAT 1 estissue de deux cydesde sélection pourle furmatdu grain de la population CNA-IRAT 5. MngrtrariétÉsfundatices
pluviales et inigruées, ainsi que huit cybplawnes ont étÉ airutÉs pour former la population IDSA{RAT 10.

La précocité et le format du grzin sont deux auûes canactàres partialièrement suivis dans oe progrâmme.

Les techniques utilisées, les premiers résuttats, ainsi que les perspectives de ce progremme sont présenÉs.

Mots def : bigamrre jaune, virus, Oryza saûva, résistanca, rÉûroqoisement sélection récurrente.

summary Brceding stnbgy for rceistrnoe b rice yellow moËe virus at IDESSA in lvory Goast
M. J. Vales, N'G. Yoboue and A Bouet.

IDESSA is developing a breeding program br resisûanco b dce yellow mottle virus with a WARDA financial support

The resistance to the virus comes from upland rice, particularly ùaditional rrarbties. Two ways crossês are exploibd. But b
maintain the inigated plant type, two other methods ara used : bac*qosses and recunent seleclion.

Inigated varietbsare usad asnEcunentparents in backqossss. Inoculation of young plantscultirabd in babtresallowsb dearly
distinguistt betwean resis;tantand susceptible F2 plants.Altthe uptand genibre, perticularly IDSA 85, seem b be gpod resisÊenoe
donors, except IDSA 6.

The basic recunent population used is IDSA{RAT 1. lt has the rocessive male sbrility gene ms. IDSA-IRAT 1 comes from the
upfand rice population GNA{RAT 5 afur twp scraening fur seed brmat Twenty upland and inigabd rrarieties and height
cybplasms ar€ added b furm the IDSA-IRAT 10 population.

Selection for precocity and grain etrape also canied out in this progrem.

The methods and primary rasutts are presenbd.

Keylwdc : Rioe Yellow Motfle Mrus, Oryza saûva, resisilance, beckqoss, racurl€nt selestion.
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PRruTR SYMOflIN 
'flfffiATTNTUgNLA 

HTIBRI'æ DU ffi RVNV'
(september 1't.22,1995 | 7&22 æptemane 7995./'

ABSTRACT OF RH'EARCNI ACTII'|TY I æSIreDACTruTTEÆffiCHEGHE

trltle | ffie ; Autjro t3l Auæa ni ; Adclre ssl A ctneset

Amélioretion variétate pour ta résistance tu virus de la marbnrre jeune du riz

Strategie de sélection IER/CIRAD au Mali.

ATIMADI N.' & CTSSE T.'

1: Sélectionneru CIRAD,IER" BP 183 Sikasso, Mali. 2: Sélectonneur ER,IE& BP 183 Sikasso, Mali.

Résumé : Les travaux de selection pour la résistance au virus de la marbrure jatrne du riz GfTv[V)

conduits par le CIRAD et I'IER au Mali s'inscrivent dans un programme de creation varietale pour

la riziculture inondée qui a pour stratégie I'exploitation des complémentarites entre les groupes

irdica etjqonicatropical. Deux schémas de sélection sont mis en oeuwe: la sélection généalogique

et la selection récurrente. L'évaluation du niveau de résistance au RY-IUV est réalisee au champ par

la comparaison du développement vqgetat{ de la longueur du cycle et de la production de grains de

plantes inoculées et plantes non inoculees.

Le schéma de sélection génealogique est appliqué à une centaine de croisements simples indical

jryonica. Le criblage pour résistance au RYMV interviegrt en F4 et F6. Des lignees fixees adaptees

à la riziculture inondee et dotees d'un bon niveau de résistance au RYI\rfV pourront être proposees

à l'évaluation multilocale dès 1996.

Ponr la selection récurrentg dzu>r populæions mixtes indicaljaponica sont creees par I'utilisation de

la sterilité mâle genique. L'amélioration de la résistance au RYIVfV de ces populations est entreprise

par selection sur familles Sl. D'autres criteres importants en riziqrlflrre inondee, dont la resistance

à la submersion au stade jeune, sont aussi pris an compte par I'application d'une sélection massale.

La création de lignees ftrees associee à ce schéma de sélection est mise en oeuvre dès la fin du

premier cycle de sélection récurrente. 
.

slg,naûtrc
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(se@mber 18-22,1995 I 1&22 SCptemane 7995,

ABSfRACf, OF RESEARq| ASTIVITY I EE UrcONCNWTE OE REA]æçHE

fiftfe/ rTtE ; Autho 6sl A uteunt ; Rtldrc sal Aclne#€,

BREEDING FOR RYIIIV RESISTAI\CE

B.N. Singh

WARDA Lowland Rice Breeder, IITA Ibadan, Nigeria.

RYMV has become a major problem causing severe yield losses in irrigaæd lowlands of

Niger, Côte d'Ivoire and Mali. It is becoming a poûential problem in Burkina Faso, Ghana,

Nigeria and Sierra Iæone. Screening for RYMV resistance started at IITA , Ibadan in 1978

and crosses were made in t982 with Moroberekan, 6850, and Tom L-3 as donors.

Subsequently, CT 19, OS 6, and ITA 235 were also used as donors. Most of these donors

are moderately resistant and none were found immune. Except CT 19, other donors are

upland tropical japonicas.

'For developing varieties for irrigated lowlands, crosses were made with semidwarfs

and the segregating populations from F, generation and onwards are artificially inoculated

in the screenhouse. Individual resistant plants are selected betu'een and within the lines as

per pedigree method of breeding. Evaluaton of improved lines with RYMV resistance begun

in L987. Amongst the various donors, OS 6 and CT t9 have been able to provide

recombinant lines with high yield potential similar to semidwarf cultivars. The fxed lines

are screened every year to select those with stable resistance. The resistant plants are bulked

for further multiplication. Efforts are also underway to select lines with partial resistance,

early maturity, ild blast resistance.

Fixed lines are evaluated in regional observational nursery and replicated yield trials.

Elite lines from replicated trials are furttrer test€d in in-country multi-locational trials and on-

farm rials. \ryITA 7 (TOX 3ffi0-t71-1-1-l-1) and WITA I (TOX 3MO-L76-L-2-L> lvere

identified as high yielding lines with RYMV resistance in Côte d'Ivoire. Other elite lines are

TOX 3058-1-1 and TOX 305246-82-2-24-1. Crosses are nos' being made with improved

donors with semidwarf plant type for resistance to RYMV, I-eaf blast and other biotic and

abiotic stresses.

Oate: Q
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FInI;T IITTERTATIO]TAL SYilFO$|lI OT TIIE HCE YE.IOW MOTTLE UIRI'S (RYIIID

PRffiæ gÏWOflrN TfrTMATWAL ST'R LA UIffiTTæ DI' ffi R"YNV'
GeFÛember 1Ù22,1995 I 

'&22 
Septemorc 7995/t

ABSTRACT Or NæCNNCN ACTIU|TY I EflÆ TACfiWTE æ ÆAJRCTIE

ffltle/ tîfre ; Arillro rr,l Auæuns ; Atltlre g Acrre#t

OCG'TTREITCTO OF RTCS ETTOT.I }&qTT;E IrJRTIS TIf SIERRA IM}TE
3I'TD 3RE@Irc TOR NBSTSTTIICE

s.ï[. tr'oI,IBA, S. S. I.IO]IUE, ]d. S. I,IAI{SAnÂT,

D.R. TAT:IOn, 11. S. JTTSU âl{D A;'3. JAIJOE,

Bice Research Stationl Rokuprl H{B 7tg, trbeetownr S#ryt ImryE

ÆsrqagT

Rice Tellow ltlottle Vinrs (aUnf)r a potentially d.estmctive d.isease of
rice occurs in all rice ecorystems in Sie:ra læone but is especially
conspicuous j.n inlarnd. vaI1ey swenlso lbe vinrs affects the rice plarrt
at all growth stages but more so at the seed.1ir6 stage. Several resi starft/-
tolerant cultivars ard. advanced. breeùir:g lines have been ictentified. at
Roln:pr in the past using the firger-nrb seeùIing inoqrlation metbod.. ldost
of these resi stant/tolerant rice accessions a$e traÀitiona-l upland. rice
cr:ltivars rrhich often also invariably possess partial res:istance to tbe
rice bfast d.isease (æg"lr:lra glggd, the most inrportarrt rice disease
in the countqy. 6\rrrent xesearch efforts on tJre problen at Rolarpr alns at
d.eveloping varieties resistent to both RTtfV and. bLast, among other major
diseases in coLlaboration Trith WâIDA and. IItGER-Afuica. Progress nad.e in
tluis di-rection in- recent years is reported..
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ST'R TA HAffiAæ fl' M RYNIfl
GeÉember 1Ù22,1995 t 7&22 ææmone 7995,

AH;TRACT OF REIEARCH ACTTVITY T REf,,rc TACnTTTE DE ffiC'JæUNE

ftitlel fræ; Autho r1;t Auteuns; Acltlre g AclnessA

David C.
Norwich

Baulcombe, The Sainsbury
, Norfolh NR4 7UH, U.K

Laboratory, Norwich Research Park, Colney Lane,

Natural resistance
To iAdÉfy DNA markers ttrat are closcly linked to g-enes for disease resistancc it is necessary

io inrpot i*rtiDt lÀ -arken in lar-ge poputaÉons df progenyjf cto-sses $nreen resistant and

rur""itiUtr plants. In an analysis of-rciistânce to potato vinr-s X ænferred by the Rx locus we

Ë;-i"spe"i"d 80,000,DN4 
-marfen q 

" 
se-gregâting-popllation_of nOO plants. The closest

markers^flank the gene and arc physically andgenetically cl-ose o-ttre gene.

Neither of the maiicen is more-than 0.1cM or 50kbp away ftom the gene-

The proccdures uscd in this analysis ideqtify amplifred fragment length polymorphic (AFLP)

DNÂ markers and are based ori tttc polynerasè chain reaction. The methodolgsY !|3 h
rd.pr"d ro many planrs, includingriæ,'and would beideally-suited to ttre identification of DNA
*uit"tt linked fo genes confefrng resistance to rice yeflow mottle virus. These markers

ùôun be useful in Ëreeding prognrimes and as first steis in the isolation of nanral resistance

genes to RY-IvtV.

Transgenic rcsistance
1.o erigineer transgenic virus resistance in-plants qit necessary only to have sequence

ftô-oiËry of the transgene and the inoculatcd-vinrs. The uansgeno need not encode essential

Iôteins-or indeed any-protein at all: resistance is conferred even by mutant transgenes that are

not translatable.

The mechanism of this homology dependent rcsistance is not fully gndelstood_excePt that it is
known 19 be rclated to a mechaiism ôf homology dependent gene silencing which is observed

nrqo"ttUy in rransgenic plants. It is currc$fi thgughl that the central process.S f]ants
Airpt"n"! homotofr d"p"ndent geng silencin! and résistance is a leeyense specific RNA
defirariariôrr mechafrim" 

-This 
re-hanism suppresses accumulation of both vinrs (to cause

reJistancc) and transgene RNA to (causc gene silencing).

Thc bcst characteriscd examplcs of homolory dependenr rcsistance are with -poqryi"rses and

poæxviruscs. Hourever therË is evidcnce foi-this tJpg of resistance aglnsl other virus groups

ânA basod on what is known abqrt the mechanisq il is thogght likely that it Yll "tto 
op€rate

ag.i*t Rnvfl/ in transgenic rice. The advantage of homolggy dependent resistance over coat
piotein or movement protein mediated resistance is that it can completely suppress

âccumulation of the târgà virus in the inoculated leaf. This t1'pe-o-f resistance does not require

èxpression of functional 
"irus 

pr oteins in $" uansgenic plant and therefore may be the method

of'choice for protection of plarits against virus diseasc on grounds of effectiveness
and environmentat safety.

Signaû,trc
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ABSTRACT OF RETEARCH T RE TreTACTNNTEæffiCHERGHE

filuel tîfre; Autho rst nttcttts; AtftIrcss/4 c1rffi

Full-lengh fragurents of RYtvfV-N generatcd by RT-PCR lvere cloned into pGEM and

subctoned ir,1oitiëîdJr itt":i""ri Ën" rz plotiroæt abutted ttre viral sequence- In vitro i

RNA t ar,scriptl;-""J"d ftom-lft*tir"d èot-IA, clones synthesizà,with 17 RNA

polyme,rase *a ËâË 
""pp.t-t*tt-rctipE 

OUç5?, puglQdhen inoculated onto ricg plants

àt tÉ" 4 1,af rr"g#t"d"d.l ;trtp:tor* .iËùr"risûé ôr nnnr infection 34 +yl latg than

ttrose obtained iùih *itdtyp"'RttÀ inoculatcd plqntg Plants also accumulated virus in

inoculated and systemic leaves as shown by northern anatysts.

one clone (puc 610) wasscqucnccd uTng a PCR based primer-w-alking stmtery, each srrand

was sequencedi;; ril* in d;h dit"rd;;. 
-The 

g*gr".gf RYIVIV-N was 4 451 nucleotides

long with four opel reading fr_anùr û tr,è postiviorienutioru The^gÇ[onæ is compact with

only gA%untraîrslated. r[" qry 
"p"r 

-*âdirg.frame.(oRD 
is 17.8 liDa which is very

similar to Rnfi:iô Nfi A-yassi àt a.,refq ugt ainergént frrom other sobemoviral oRF I
proteins. The proæin may ue i*ænà"4 to fg.s-tÉ" uy ætrilo^tion at a downstream termination

èodon. o"tauàsc searctritg ;ràA no identity wittr ottrcr scqJre.nces, howevelhis Protell
may bc involved ogether *it1ttt" ùjtia.nroËin tonr +l in viral rnovernent The secord oRF

is probably t**r"tâ inætn.iliù r"ioofrouril"i*se*, sgt"tv, cailI/ and RYlvil/ isolates'

The oRF z p'oian is I l0 kD;'a"à ô"t i"i r,igtrty ænscrved mtifs for a scrinc pnoteasc and

an RNAdependent RNA polymerasc *to-otito'other sobcmovinrses and lutcoviruses' ORF

3 is nested \r,irhin ORF 2Is l'0 lbtand is 
".ry 

ii-it"r $'ith other ORF 3 sobemoviral-proteins

indicaring funaionaliry. rrtg nattsùtion or Oitr 3 is not clear but may be by nreans of a-l

ribosomal ftanreshift as in crt\dv Gvrarinen ;;"l.Jggsl. Tn"-an$4 ntgréi" (oRt t),is 21

lDa and is highly similar to otrtà ùb*t""i*t ôRFa prfueins uuf tacls the arm and R dornain

"r 
tn" other 

""id";.- 
The significance of this finding is discussed.

Two strains of RyMV from which infectious RNAcan bc produced in vitro ane now available

(RyMv-rc, Ë;gid; ;;ot-.,ig9ii. Th"y pto"iaé oe-opprirngty for geneticallv engineered

resistance to vinrs disease by uansgenrc r*poroi* "Jp.* 
of the vinrs genolrle. Reccnt work

in the sainsuury-iauoraoùirs ittË"'o thar vims rcsistànce is due to an nxn m€diatÊd

mcchanism in which ttre target 
"irar 

nrqe is spccificatty degradÊd- Thc attributes of tttis

hornologydeperrdent resistancc .* dt"r trre gâie rit*..ing Ëectranism is active against the

vinrs, O" uotltË"Ë;e-.lso 
"æinrt 

endogàous transgenes. Thc silencing i,s a sequence

,p*iilRI.,IÀ degradation -Cnanism buiis only operàhve against closely rr9lated sequences'

Scquence comparisons uem'Cn RrT*{v isohæianà other sobemovinrses havc already

identified *rér.a regions of the g€nourc;hirt r* suiable for transgene ænstnrction and

since nrrvrv-rô ùâ n?uv-t-I arË!r.4% similar at the nucleotide level, transgenes

constnrcted .*;.pr"rra to br effective against a range of RY-IvIY isolates-

Sequence inforrnation from thesc two isolates has also identified oonserved regions of the

genoûre wtrictr can be used * gq4ptir"o 6;,r*"t the€uence variation in field isolaæs of

Ry-Mv. A ,.r*"y oïruuinr of nifu coflected ftdn ditrerËnt bcuions in Africa will enable

effective appraisal of the aegce or seqence variation p.rcrynt and will allow the sequence

elernenrs of the different rrrirr to u"6t"ùi"rd i"t" 
" 

iingte transgene allowing comprehensive

rcsistance to RYMV.

Daæ r-lhJlre
Fax to:signalilrc

flQ: oo 4-+ t6o3 452ç71Phone to./

h Parlç ColneY I-ane'

Norwich, Norfolk, NR4 TUII' U.K'

N.B. : Kindly send the original of your ebstractJ VeuiIIe, envoler l'oiginal de tûe 
'8u"'3'



I
I
I
I
I
l
I
t
I
t
I
I
T

t
t
I
I
I
t
I
I

FIRST ITTERITATIOI{AI SYMPOSIJil OII THE RICE YEttOW IIOTTIE VIRUS (RYIII')

PRilIER SYUFOSTUH TflTERTTITTOTITU SUR LA UIIRBRURE DU R'Z RYHU)
(september 1|''-22,1995 | 7&22 Septembrc 7995'

ABSTRACT OF RESEARCH ACTIVITY I RESUfiIE OACTIUTTE DE REC'IERC']E

ritle/ t1trc ; Autho rel Auteurc ; Addrc ssl Aclnessel

RFLP AND RAPD MAPPING OF RYMV RESISTANCE USING DH POPT.JLATIONS

Albar L.o, Ghesquière A@, Fargette DQ), Notteghem J-L,P)

(t)I-aboratoire de Ressources Génétiques et d'Amélioration des planæs Tropicales,

ORSTOM, BP 50445,34fl32 Monpeltier cedex l. e) hboratoire de Phyovirologie des

Régions Chaudes. €\Jnité de Recherche de Phyopafrologie et Malherbologie, CIRAD,
BP 5035, 340132 Monpellier cedex 1.

Our studies aim at characterising the genetic basis for Rice Yellow Mottle Virus resistance and at

mapping resistance genes in rice. They are based on the analysis of two doubled-haploid (DH) populations,

derived from crosses between e susceptible indica variety and resistant parent : IR 64 x Amcena and IRAT
177 x Apura.

The resistance level of 77 DH lines of IR 64 x Azucena cross and 46 lines of IRAT 177 x Apura

cross was estimated using a double antibody sandwich ELISA test. Plants were grown in greenhouse. They
were inoculated 2 weeks after sowing and resistance was evaluated 2 weeks after inoculation.

As core RFLP maps were available on these crosses, two complementary methods were used to find
resistance markers:

1) QTL, analysis and ANOVA using OD values obtained with ELISA as quantitative trait, followed by
a survey of additional mapped RFLP probes to confirm the localization of resistance:

2) Specific mapping of resistance by Bulked Segregant Analysis based on the comparison of RAPD
polymorphism of DNA pools of susceptible and resistant lines.

The distribution of resistance among DH lines showed a bimodal pattern, suggesting that a major
resistance is acting in these two progenies. A single significant QTL, was detected on chromosome 12, at

same place for the two populations. For the cross IR 64 x Aztrcena, this QTL, is close to the RFLP markers

RG34l and RG 869. Seven to t€n highly resistant and highly zusceptible lines $,ere selected on basis of
ELISA evaluations to constitute DNA bulks. Parents were first screened with 300 primers and the 100

primers polymorphic between the parents were tested on the bulks. One RAPD band is linked to RYMV
resistance in each population. The RAPD primer 010 was checked on the compleæ IR x Azucena progeny.

The 010-800pb band maps close to RG 341 (< 3 cM) and confirms QTL, analysis.

As major resistance sources are found in upland rice varieties a cornmon genetic basis of resistance

is supposed to exist r4rith respect to indicaljaponica differenciation. This hlpothesis is supported by the

RFLP strucnre of c,hromosome 12 where RFLP markers RG 341 andRG 869 belong to a segnent
monomorphic in most of the resistant varieties. rile plan to confirm this localization in integrating the two
complete progenies (lS0 lines for IR 64x Azucena and77 lines for IRAT 177 x Apura) for resistance

evaluation and saturation of the target segment \ilith additional RFI}, RAPD and STS markers.
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loweËs RlGa Tl?nseenlc Plantl B:prcsslng th€ RYl|v Coet Itt?t€ln G€ne

Kouassi', N,, Brugidou', C., Chen*, L., Ngon A Yassi*, M., Beachy", RN., Fauquet* C.|1" a International

Laboratory for Tropical furicultural Biotedrnology (ILTAB/ORSTO^.1'TSRD, The Scripps Researdr InstituE, DMsion

of Plant Biology, MRC7, 10666 North Torrey Pines Road, ta Jolla CA 92037.

** The Scripps Resêarch Institute, Department of Cell Biology, Division of Plant Biology, MRCZ 10566 North

Torrey Pines Road, La Jolla, CA 92037,

Rice transformation with chimeric constructs comprising the coat protein gene of RYMV and driræn by the

CâMV 35 S promoter o. the Actin promoEr from riæ were carried out seræral months ago. To date, unfatnaely,
no fansgenic plants haræ been produæd and most of the bombarded Taipei 309 embryogenic calli cells died

during the procrss of regeneration. Similar constucts were used to ùansform tobacco and were also unsucæssful.

A poesible explanation ofthis failure is the toxicity of the coat protein whiô contains from aa 3 to aâ 22, a putative

nuclear targeted signal (NTS).

Based upon these results, we haræ recently de\æloped new experiments in Ûre hope of obtaining coat

protein mediated resistance against RYMV. For rice transformation, four constructs containing the sequence of the

c(xrt orotein were made. The consfucts diflbr from each other by the presence or absenæ of the initiatio.l codon
(^TC), by the mutation of ATC to A G in order to obtain a mRNA without a protein produd, by deleting fte NTS

sequence or by the o.ientation of the coding sequence in the \æcto.. Therefore the following CP chimeric Senes

are: CP (+) sense orientation; CP C) s€nsê orientation; CP aNTS (3 aa to 22 aa deleted} CP mRNA. These ænes
haræ been inserted in a \€ctor and used to transform riæ embryogenic calli. Æ we demonsfated pre\r'iously that

the p355 and the pActin promoters were not \æry efficient for express in fansgenic ri@, the genes of the new

constructs are dri\æn by the maize ubiquitin promoter (pubi) containing the tirst inûon of the gFne. All Û|e genes

were synthesized by PCR and inserted in the EamHl site of ûre plasmid vector pAHCl7 (Ubiquitin promær and
NOS terminator cassette). The sequences of all the CP GDNA aboræ haræ been dtecked and no mutations were

revealed.

Co{ransformation of embryogenic rice calli with ûre CP plasmids and Ére plasmid p|vlON 4lO carrying the
hph gene were performed. The variety of iaponica rice Taip€i 309 embrlogenic calli selecæd for Ûreir high
potential of regeneration haræ been bombarded for fansformation with the consûucts. At this time the calli are

gowing and the riæ H)€l plantleb regenerated will be drecked for integration of both 6e h)€rom)rcin gene and

the pUbi-f.,lOS casseûe canying the CP gene and for plant furtility. We will look for the number of inEgrated

copies, the accumulation of the coat protein and/or RNA and ûre soeening of fte phnb against RYMV. An update

of the resulb will be presented at this meeting. As soon es the ûansgenic plans are leled for their tesistane
against RYMV the riæ v"ariety BC 9G2 (widely used in west Afiica and hithly susceptible to RYMV) will be

transformed for the same purpose with the appropriate consfucl.

ln order to better understand the behavior ofthe virus in inêced cells and the funclion of the different
pars of the CP, we initiate assembly/disassembly and mutâtion experimenB to pro\,€ the existence of the NTS. For

that purpose the CP CDNA fragments haræ been expressed as a fusion prdein iî fs,drcrichia coli with the pTrcHisB

\r'ector and purified with the Xp,ress system 0nvfuogen C-orporation). This set of fusion proEin consÙucb will be

used within the putâtive s€quence of the origin of assembly (ho ologous to the origin of assembly of Southern

bean mosaic virus 6BMV), for ,n vitro encapsidation exæriments. Transftclion of rie protopl.rsb using the above

CP fiagmens fused with CUS are to be done to show if the putatiræ NTS causes accumulation of the coat p.otein in

the nucleus. Seræral mutation in Éris puatiw NTS will allon, us to isolate ûe escential amino acids in his 
'i8nal.An update of the results will be presented at the RYMV meeting.
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DEVELOPMENT OF AN IPM STRATEGY TO FIGHT RYÎVIV AND CONSTRAINTS

TO ITS IMPTEMENTATION IN MADAGASCAR

Reckhau{ P. ; AnclrlamaslnBehenoa H.F.

rlrcerman-Malagasy Plant proteCtlon prOJeCt, BP. 869, AntananarlvO ;

'zservlce de la protectlon des végétaux, BP. 545, MahaJanga, MadagæCar.

Rice yeilow Motfle virus (RyMu, identified for the first time in Madagascar in 1989, is a

major constraint to rice production in the North west of the island. Yielcl losses of uP to 100%

in rainfed lowland rice caused farmers in recent years to move toward the mountains and
stash foresB in search of alternative growing space of their virus-infested fielcls in the valle\Æ.

In orcfer to find a solution to the threatening reduction in food procluction of this area,a
cooperative project has been initiated inclucling agricultural research ancl development. In a

three-year research program, virus distribution ancl Incidence, the impact of the infection on

Vields, virus transmission, ancl persistence of the disease during rice-free periods were
elucictated. At the same time, rice wrieties of different origins were tested for their resistance
to RYMV. The results were used to define an integratecl control strategy. Measures that were
proposecl to farmers incluclecl clestruction of crop resiclues, especiallV that of stubble ancl

regrowth thatserve as firstfood sources for oictaclispa gestoi, the main vector, delaving
ptanting time where irrigation tacilities allowecl this, the use of tolerant rarieties as well as

chemical control of the vectors. several obstacles were iclentified during the first year of the
tpM program which hindered the full acceptance of the measures bv farmers, specifically the
ctestruction of infestecl stubble was not executecl for wrious reasons. This is, however,
considerecl a major step toward the prevention of the spread of the clisease. The most
promising means of reducing ttre impact of the clisease which is also wiclelv accepted bV
farmers is the use of less susceptible or resistant varieties.
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