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Tospoviruscs are distributcd world widc and are
limitiug Iactors in thc productiou ot a largc numbcr of
horticuluunl crops. lu Brazi! scvcre outbrcaks on lcuucc 01'
I t)()'Yc" on swcctpcppcr Ci9'% and up to :-\4'% in proccssing tomate
me rcportcd. Accordiug to thc lCTV Rcport Irom 1095, thcsc
viruscs are classificd within lhe Bunvaviridac íamily, in lhe
gcuus Tospovinis and are compriscd bv lhe typc spccics Tomate
spoucd wi lt virus (TS\VV) and un additional spccics Impatiens
nccroiic spot vuus (lNS V), This classification 15 bascd ou
par.unctcrs such as broad or n,IITO\\' host range, thrips spccics
spccificitv .uid divcrgcncc 01' lhe uuclcocapsid protcin at thc
scrological .md molccular lcvcls. Adduiouallv, nine spccic-,
havc alrcadv bccn proposcd and uamcd as: Grouuduut ring spot
VIrtIS ((iRSV), Tom.uo Chlorotic spot vuus (TCSV).
Watcnnclou silvcr motuc virus (WSMV), (Groundnut buli

uccrosis virus (iRSV = WSMV). Mclon spottcd \\'I1l vuu-,
(MSWV), Pcanm chloroiic fanlcaf VIl1IS (PCfL 1. I'canut \c110\\
spot virus (I'YSV). Chrvsanthcmum stcm nccrosis viru-.
(CSNV), ;,ucchilll lcthal chlorotic virus (7.LCV) and Tris vello«
spot virus IYS V = I~R-I (I Irem ouion. lrom thcsc. TS \,\\"
TCSV. (iRSV, CSNV. lLCV aud [YSV occur in HW/il

Worldwidc, scvcn thrips spccics are competcnt 10 transmu
tospoviruscs iu a circulativc propagativc manncr (Frankliniel!a
[usca. I' iutosa. I': occidcntalis. F. shultzei. Thrips palnu. F
setosu» und r tabaci; lu Hrazi], V shultz«! and T tabaci sccm
lo pla\ an importam role ou thc transnussion 01' iospoviruscs
Thc vcctor sccms to acquirc thc virus 0111\ in ils lirst lal'\ai
stagc and bccomcs iurcctivc atlcrwards 1'01'ih wholc lilcspan
Thc coutrol 01' iospoviruscs has bccn dilficult rÓI' se\ cr,d
rcason-, Thc virus has OIlC 01' thc broadcst host ranges amollg



pl:1111vu u.«:-; IllkLIIII" ,li ,,',I "I' 11,1111'I'CL'IL::'; IIILllldillt!
111<111()-:llld tilUll\ out 01' :qlPI()\IIII:t1ch 711 \lol:llllc;1I I.unilic«.
To d;llL :lIO:c 111:111:1 IIliI, ::,',! i"',:,', .u,: ICLIlILkd v irhin lhe
~()l;IJ\;llC;IL' :1I1d \. tllll\1lhli,IL' k __'I..\..'llil\ 111..: cI11Lr~lll~ orn.uucm.rl
pl.uu IlIdu"tl\ 111! :1:1/I1pl()\cd I" h,' :11'0 :111nuport out souIce
01" llL'\\ ](1"-IH1\1111-. _'Il~·lll.·,'_ w uh l'>~~~V IlltrudllL'ing lo:--.sL's in
tom.uo L101l.' ( 1I11111I1111"::lslllesII"e n>t,,,hlllt! :111<1dcsuuctiou 01'
lhe IhIIP' \'ccllll \l\' IllSecliClLks 11:1\''':provcd 10 hc vcrv
iIIClkLII\c' \1",1 ,,11l\\CIS culuv.u uu; \'egel;lhlcs « ithin grccn
hclh IIdldh djljlh pi cvcnuv c 11ICdSUlessuch ;IS prcpar.nion 01'
secdl:ll~ IIIIIS,'II":S protcctc.l trom virulilcrous tluips.
CIIIIIIII:IIIIIII 01 :Ii':llld"ll..:d lrojl' .md cradic.u ion 01' w ccd hosls
,UII'lIllli:lll" lil": ,'1"1' i·I..:I,I,;, /\llc'll1ph 111Ilra/.il Il1 U\ll1g coru
LI"!' :1' a h:IIII~1 IÚl iomato culturc xhow cd un incrcasc 111
Ilhpll\ 1111'Illudellle uc.u Ih..: \1 uulbrcak. '111euse 01' rcxisumt
c ultiv.u-, i-, "li": "i' lhe iuoxt rcliahlc approuchcs iowards conuol
nl ,IIsc,lsc, c;lllSed bv tuxpovi ruxcx 011 vcgctuhlcs. Although
gCII..:IILI ":SiSl;IIIl'l; 10 IOSjl()\'trllses 011tonuuocs hax bccn íuund in
f,.\'''(ilw/,.\'/''(ill 1"'1'111'/11111111/ (i,) Mill, t: iJiJ:\'1I11I1lI aud 111t.
pnnpinvlliínlimn. lhe IlwlorJl\' 01' lhe rcponcd sourccs oi'
rcsist.mcc are isolatc-spccific <lI1LLthcrclorc, cannot bc widcl ,
rccommcndcd ,IS parcutul gcnnoplasm. Thc S\\'-) gcnc íound in
lhe SOlllÍl Alricau l.. csculcntum cultivar 'Slcvel1s' is hcing uscd
111severa 1 tomato brccding progr.uumcs in llrazil. This gcnc
\I';IS incorporatcd by buckcross brccding into lhe cultivar I!'/\-).
lhe main proccssing tom.uo cultivar plantcd in Ilrazil. SW-)
confcrx rcsistancc to ali spccics of Tospovirus íouud in l irazil.
rclh:cting un apparcnt widc-spccuum action. lu pcppcrs, xourccs
01' rcsistanco 10 TS\ivV wcrc Iound in Capsicuru chilcus« and
onc domin.uu gellc is rcporicd to givc rcsistuucc. Thc rcsistaucc
lound iu (' cliilcns« '['I 1592~C' appcars to bc spccics-spccific
rathcr th.m isolutc-spccific, with this gcnotypc bcing highl\'

IC:SISI;1111;1t!Ulllst ;J!I Isol,ltcs 01'TSWV hut xuxccpt iulc 10 TCSV
and (;I<.SV 111lcttucc (lLlcIIIICfI SPli,), only a Il:\\ xourccs 01'
ICSlslunlC 1];I\'e bccn rcportcd. /\ brccdinu progr.uumc
conductcd ill 111I\\'alisclccicd 1'1,,42517 IIS tolcrunt to thc virus
This ~cnllopl,ISlll \\IIS crosscd some vcars ago \1 ith thc
ilr;l/,iiI;ln lcuucc cultivar 'I<.egina', ulthough no COlllllleru;J!
CUltiV:II' h:IS helllg rclcascd so 1;11'Dcvclopmcut 01' trunsgcruc
lcttucc usillg thc couccpt 01' pathogcu-dcrivcd resistaucc h;ls
bccu cxploitcd lor coutcrring rcsistaucc ,Igainst tospoviru:«:s.
Sever,d genclic cnginccrcd rcsistancc xtratcgics havc hccn
tcxtcd using di llcrcut partx 01' thc virus gcnollle as lransgencs:
co.u protcin (N), uon-structura] protcin (NS~I and NS.. puuuivc
movcmcnt protcins). polvmcrasc (I,) uud glvcoprolcins (( i I ;lIld
(;2), Use 01 N and NS,\I tospoviral scqucnccs as trunsgcncs
provcd to bc succcssful to obtain virus rcsistancc '111eprotcin
cxprcssion levei 01' both, N aud NS~l did not ullcctcd lhe
rcsisumcc levei which provcd to bc spccics-spccific und RN/\-
mcdi.ucd. Ilroad rcsistancc \Vas obt.iincd hy -simullancou-,
cxprcssion 01'di llcrcnt nuclcoprotcin gencs, No corrclatiou \\lIS
ohservetfllet\\eCn stcadv statc RN/\ cxprcssion lcvcls ;lIld
rcsisruucc, hut ali thc rcsistant plants cxprcsscd high lcvcls 01'
transgcnic transcri pts at nuclear levei. Thc rcsistaucc
mcchanism indicares lhe induction 01' an uctive scqucncc-
spcci [ic RNA brcakdown similar to co-supprcssion lhal conlcrs
rcsistancc hv dcgrading viral RN/\ scqucuccs idcnticul to thc
u.msgcuc. This mcchanism iS a lIsc[1I1 tool to combai iospovuus
discascs in crop plams bccausc it minimizcs lhe chanccs 01'
undcsirublc gcnctic cxchangc bctwccn viruscs and uunsgcucs.
sincc no protcin cxprcssion is ncccssarv and I<'N/\ is qurck!.
brokcn down in thc trausgcnic plant ccll

2 - OBTAINMENT AND USE OF VIRUS FREE PROPAGATlVE MATERIALS AS PART OF THE
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Thc intcgratcd coutrol 01' plant discaxc-. IS an
unport.mt componcnt 01' thc susiaiuahlc agriculturc 111which
iucasurcs laKill~ iuto couxidcr.uion lhe cost/bcncfit rclaí ion and
thc lcss d;lI11agil1gsidc-cllccts to thc agroccosvstcm are upplicd.
lor virus discascs, a sct of mcthods is usuallv cmploycd. bascd
IlJl thc peculiar !(lIl11Sof surviving disscnunation, iufccriou, aud
mulüplication of thc p.uhogcns. as rcsult 01' thc host-pathogcn-
cl1virOllll1Cnl jntcr(:ctiolls. Thcugh VHlh (rec prop~lgtiti'\'c
1ll;lleli;i1s (VI:I'M) are uscd Illl' \'inls cOl\lrol. as ,I gCllcral
1l1easure01'e:\clusiol\. its illlpOrlallCc is IIlOIC cvidel\t ill cCl1alll
circlllnsl,lnccs: lllall\tcll,IIlCe <Jlld e:,chaglllg 01' genlloplaslll,
pialllillg vCt!elati\ ci\' propagalêd uops, illlplelllClllillg pcrcllial
crops. ,lIlci clllli\'atillg anllllal plallts in prcsellcc oi' a high
pOplll;ltlOIl 01' el'kcti\e vector,; ~Ollle Illalor ;1c\I\'illes \\ith
p!;lllls ;Ire direelh lebkd 10 Ihc obt<lllllllClll ;lIld distliblllioll 01'
Vil'M, ';lIcÍl ;IS: prodllcllon oi' he;i1lh cloJlcs. h\' selcctillg \'irus
I'Ic:c: IIl<ltcri;ds 01' lkalliJlg degener<Jled cloJles In labor;llones 01'
bl()tilcl'Jlol()~\. sced ;Illtl pLIIlIlllg IJlllkri;i1 l'elllllc;ltioll
progr:llllS. ;1I1dl\lI,lranlillc sel\ ice,;, M,lll\' dIlferC:llt proletlllleS

are uscd Ior iuspccting, sampliug, and indcxinu m.ncri.us
produccd "JJl vitro", undcr controllcd cnvironmcnt. .md in Iick]
conditious. I kpclldil\g on thc pathosystcms, thc uvailablc
matcrials and Iacilitics, a varicty 01' protocols can bc applicd
mcristcm tip und cmbryo culturcs, associatcd 01'not with thcrmo
aud/or chcmothcrapy, ror vírus climination, uud biolouical.
scrological, aud molccular mcthods for illdc:\illg, 111potalo. lhe
phellollicnoll callcd "dcgcncration" \\',lS OhSCf\'cd íli i :urul''-' ill
lhe I Xiii cellturc, Thollgh lhc ctiolog\ was 1101KIlO\\ 11,pLmts
!í'OIll bol;lIllcal secds \Vcre gro\\~l b\' Hritish alld I llltch 1;IIII1CIS
[o loul\lêract its clkc\s, I'lal\ts gcncratcd lí'OIll nuccllar elllbn llS
ha\'e been L1sedlar rcvitalizing citrus clones, lí'ccil\g thelll I'rlllll
\'inls aml viroid discascs, For sccdbollle virllscs, lhe ulilii',;lliol\
oi' lhe Illodem Illclhods 01' indc:\ing has pClllliltcd the l'k;lllIllg
(li' gennplaslll collcctiolls and production 01' viniS i'rc:c ,;ecd Il)r
l'Ollllllerci,i1 use,


