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Tospoviruses are  distributed  world wide and are

limiting factors in the production of a large number of
horticultural crops. In Brazil severe outbreaks on lettuce of

100%. on sweetpepper 69% and up to 84% in processing tomato
arc reported. According to the ICTV Report from 1995, these
viruses are  classified within  the Bunvaviridae family, in the
genus Tospovirus and are comprised by the type species Tomato
spotted wilt virus (TSWV) and an additional species Impaticens
neerotic spot virus (INSV). This classification 1s  based on
parameters such as broad or narrow host range, thrips species
spectficity and divergence of the nucleocapsid protein at the
serological and molecular levels. Additionally, nine species
have alrcady been proposed and named as: Groundnut ring spot
virus  (GRSV), Tomato Chlorotic  spot virus  (TCSV).
Watermelon silver mottie virus (WSMV), (Groundnut bud

Susca. I

necrosis virus GRSV = WSMV). Melon spotied wilt virus
(MSWV), Peanut chiorotic tanleaf virus (PCEL). Peanut vellow
spot virus (PYSV), Chrysanthemum  stem  necrosis — virus
(CSNV). Zucchint lethal chiorotic virus (ZLCV) and Iris vellow
spot virus 1YSV = BR-10 (rom onion. I'rom these. TSWV.
TCSV. GRSV, CSNV, ZLCV and IYSV occur in Brazil
Worldwide, seven thrips species are competent 1o transmit
tospoviruses 1 a circulative propagative manner (Irankliniella
intosa, 1. occidentalis. I shultzei. Thrips palmi. 7.
setosus and 1. tabaci). In Brazil, I, shultzei and T. tabaci scem
to play an mportant role on the transmission of tospoviruses
The vector seems o acquire the virus only i its first larval
stage and becomes infective afterwards for its whole lifespun
The control of tospoviruses has been difficult for several
rcasons. The virus has one of the broadest host ranges among
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plant viruses. mfecting ot e prant species meludmg
mono- and dicots out ol approxtmately 70 botancal families.

To date more than o hundred pecies are recorded within the

Solanaceae imd Composiiac. Kecentiv, the emerging ornamental

plant mdustry i Brazl proved 1o be also an import oul source
ol new. iospoviis

pectes with SNV mroducing fosses i

tomato crops. Control measures hke roughing and destruction ol

the thrips vector by onscecticides have proved 1o be  very

mellective. Most croners cultvating vegetables within green

belts Tandly apply preventive measures such as preparation ol

scedling  nurseries protected  from viraliferous  thrips.
climmauon o abandoned crops and cradication ol weed hosts
strroundine the crop ields. Attlempts i Brazil by using corn
crop as a barner for tomato culture showed an mcerease
tospovitus mcidence near the windbreak. The use ol resistant
cultivins 1s one ol the most rehable approaches towards control
ol discases caused by tospoviruses on vegetables. Although
ecnietic resistance (o tospoviruses on tomatoes has been found n
Lveopersicon peruvianum (1) Mill, L.

pimpinellifolinm.

hirsutum and L.
the  majority
reststance are isolate-spectfic and. therefore, cannot be widely
recommended as parental germoplasm. The Sw-5 gence found n
the South Alrican L. escufentum cultivar “Stevens' 1s bemg used
m several tomato breeding programmes in Brazil. This gene
was meorporated by backeross breeding into the cultivar IPA-5.
the main processing tomato cultivar planted in Brazil. Sw-5
confers resistance to all species of Tospovirus found in Brazil,
reflecting an apparent wide-spectrum action. In peppers, sources
ol resistance to TSWV were tound m Capsicum chilense and
one dommant gene 1s reported to give resistance. The resistance
found in (" chilense "PL 1592367 appears to be species-specific
rather than 1solate-specific, with this genotype bemg highly

2 - OBTAINMENT AND USE OF VIRUS FREE PROPAGATIVE

ol the reported  sources ol

resistant agamst all 1solates of TSWV but susceptible to TCSV
and GRSV In lettuce (Lacttuca spp.), only a lew sources of
resistance have reported. A breeding  programme
conducted m Hawan sclected PI342517 as tolerant to the virus

been

This germoplasm was crossed  some  vears ago with the
Brazilian lettuce cultivar “Regma’, although no commercial
cultivar has being released so far. Development of transgenic
lettuce using the coneept of pathogen-derived resistance has
been exploited for conferring resistance against L0spoviruses.
Several genctic engineered  resistance  strategies have  been
tested usmg different parts of the virus genome as transgenes:
coat protemn (N), non-structural protein (NSyy and NS_. putative
movement proteins), polvmerase (1) and glycoproteins (G oand
(i2). Use of N and NSy tospoviral scquences as transgences

expression level of both, N and NSy did not affected the
resistance level which proved to be species-specific and RNA-
mediated. Broad  resistance was obtained by -simultancous
expression of different nucleoprotein genes. No correlation was
observed between steady state RNA - expression Tevels and
resistance, but all the resistant plants expressed high levels off
transgenie  transeripts  at - nuclear  level. The  resistance
mechanism indicates the induction of an active scquence-
spectfic RNA breakdown similar to co-suppression that confers
resistance by degrading viral RNA sequences identical to the
transgene. ‘This mechanism is a useful tool to combat tospovirus
discases m crop plants because 1t minimizes the chances ol
undesirable genctic exchange between viruses and transgencs.
since no protein expression 1s necessary and RNA 15 quickly
broken down m the transgenic plant cell
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The mtegrated control ol plant discases 15 an
nportant component ol the sustainable agriculture. m which
measures taking mto consideration the cost/benefit relation and
the Iess damaging side-clfects to the agroccosystem are applied.
FFor virus discases, a sct of methods 1s usually employed, based
on the peculiar forms of surviving. dissemination, mfection, and
multiplication of the pathogens. as result ol the host-pathogen-
environment interactions.  Though  virus  {rec  propagative
materials (VI'PM) are used for virus control, as a general
measure of exclusion, its importance is more evident i certain
circumstances: maintenance and  exchaging ol germoplasm,
planting vegctativeiy propagated crops, implementing perenial
crops. and cultivating annual plants m presence of a high

population ol elfective vectors. Some major activities with

plants are direetly refated to the obtamment and distribution of

VI'PM. such as: production ol health clones. by sclecting virus

free materials or cleaning degenerated clones in laboratories of

biotheenology:  seed  and - planting  material - certification

programs: and quarantine services. Many different procedures

‘N

are used for mspecting, sampling, and indexme  materiais
produced “m vitro™, under controlled environment, and i field
conditions.  Depending on the  pathosystems, the  available
materials and facilities, a variety of protocols can be applied:
meristem tp and embryo cultures, associated or not with thermo
and/or chemotherapy, for virus climination, and biological.
scrological, and molecular methods for indexing. In potato. the
phenomcnon called “degencration” was obscrved i Purope in
the 18" centure. Though the ctiology was not known. plants
from botanical sceds were grown by British and Dutch furmers
lo counteract its effects. Plants generated from nucellar embryos
have been used for revitalizing citrus clones, {reeing them (rom
virus and viroid discases. For seedborne viruses. the utilization
of the modern methods of indexing has permitted the cleaning
of germplasm collections and production of virus free seed (o
commercial use.
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