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Compendio

Un virus aislado de semilla de papa importada, cv Sieglinde, fue caracterizado como
la cepa Bouquet de la papa, perteneciente al virus del anilio negro del tomate, un nepo-
virus. Ll virus fue identificado por medio de plantas hospederas, propiedades fisicas,
morfologia de particulas y ensayos serologicos. La introduccion de esta enfermedad en
Brasil y su posible subsecuente expansion, es discutida debido a que el pars importa
semilla de papa y, a que la presencia de nematodos del género Longidorus, vector na-
tural de algunos nepovirus, ha sido descrita en varias regiones de Brasil

Introduction

reign seed-potato, Silberschunidt (19) described,

in seed potato cv. Sieglinde imported from
Poland, a virus that induced on diagnostic plants
symptoms similar to those caused by potato bouquet
virus. Based on only 4 diagnostic host (Chenopodium
amaranticolor, C quinoa, Nicotiana rabacum White
Burley and Perunia hiybrida), Silberschunidt supgested
the virus was a member of the tobacco ringspot sub-
group, possibly the potato bouquet strain. This virus
has been maintained in the collection of Instituto
Biologico, and no further investipations has been
undertaken.

I n the course of routine tests for indexing fo-

The present work proposes to complement
the study of that virus concerning its characteriza-
tion. Studies on host range, stability in sap, purifica-
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tion, electron microscopy and serological tests were
carried out.

Material and methods

The virus isolate used in this study came from
dried leaf tissues of Micotiana tabacum 1. cv. White
Burley stored at low temperature for 4 vears (1) and
subsequently maintained in inoculated tobacco or
Chenopodium quinga Willd,

For host range investigation, mechanical inocula-
tion was performed by grinding | g of infected
tobacco leaves in 3 ml of 0.5 percent sodium sulfite
(20). The inoculum was applied onto carborundum-
dusted leaves of the indicator species. All plants were
grovéﬁ in steritized soil and maintained in a glasshouse
at 16°C.

Tests of stability in sap were made according to
Ross (16), with € guinoa as source and test plants.

The virus was purified from leaves of experimen-
tally infected C. quinoa plants by cldoroform clarifi-
cation (18) and differential centrifugation followed
by centrifugation in sucrose density gradient.

Electron microscopic observations of crude juice
preparations were made by the leaf-dip method de-
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scribed by Brandes (3) with adaptation according to
Hitchborn and Hills (8). Leaf strips of infected tobac-
co or C quinoa were immersed on a drop of 2 per
cent sodium phosphotungstate (pH 7.2) placed on a
Formvar carbon-coated grid. After 1-2 minutes,
excess liquid was removed with a filter paper, and the
preparation examined in a EM-200 Philips electron
microscope. As control, similar preparations from
healthy plants were also examined. Purified virus
preparations were mixed with an equal volume of the
same stain, placed on a Formvar carbon-coated grid,
following the same procedure described for the
leaf-dip method,

Virus antisera were prepared by single iniection of
purified preparations intragangliarly (15) with
Freund's complete adjuvant in two rabbits. Rabbits
were periodically bled and sera were stored frozen.
Antisera to myrobalan latent ringspot virus, raspberry
ringspot virus, tomato black ring virus-Bu (bouquet
strain) and tomato black ring virus-S (type strain}
were kindly supplied by Dr. J. Dunez (Station de
Pathologie Végetale, Pont-de-la Maye, France) and
antisera to raspberry ringspot virus, tomato black ring
virus and arabis mosaic virus were kindly supplied by
Dr. A, F. Murant (Scottish Horticultural Research
Institute, Dundee, Scotland). Virus preparation and
antisera were tested in the Ouchterlony agar doubie-
diffusion test. Purified preparations from extracts of
healthy C guinoa plants were assayed as control

Results

The symptoms induced by the virus on the diag-
nostic hosts Nicotigna tabacum cv. White Burley
(Figure 1), Gomphrena globose (Figure 23, Petunia
hybrida (Figure 3), Lycopersicon esculenium {Figure
4), Chenopodium amaranticolor, C quinoa, coire-
spond to those induced by straings of the tomato
black ring virus, which includes the Bouguet strain

(7).

Among other inoculated species and cultivars,
7 showed symptons, 2 behaved as latent hosts and 24
were apparently immune {Table 1).

In Chenopodium quinoa sap, the virus is inacti-
vated after 10 minutes at 65°C but not at 60°C. The
dilution endpoint is between 1072 and 1077, and the
virus retains infectivity for 12 days at room tempera-

ture. The virus survives for at least 4 vears in leaf

tissue stored above CaCl, at —18°C.

Electron mycroscopy of virus preparations showed
the presence of isometric particles of ¢., 30 nm in
diameter (Figure 3),

Fig | Nicotiang tabacum cv White Burley: locul and
systemic sympiorms, characterized by necrotic rings
and slight leaf deformation.

in double-diffusion tests, virus preparation reacted
with the homologous antisera and with antisera to
tomato black ring virus, but no reaction was observed
with antisera to myrobalan latent virus, raspberry
ringspot virus and arabis mosaic virus. In a similar
test, no reaction was observed between the antisera
and the healthy C guinoa purified preparation.

Discussion

The results obtained confirmed the assumption by
Silberschmidt (19} concerning the presence of the
Bouguet strain of tomato black ring virus in the
seed-potato c¢v. Sieglinde. The evidences for this
conclusion are based on the following characteris-
tics of the virus: particle morphology, stability in
sap, host range and serological tests. These data are
in agreement with those previously described for the
tomato black ring virus {14). The virus under study
reacted against the antisern TBRV-S (type strain)
and TBRV-Bu (bouquet strain). No reaction was
detected against the myrobalan latent ringspot, a
strain of the subgroup TBRV, as well as against the
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Fig 2 Gomphrena globosa L local necrotic rings

arabis maosaic virus and raspberry ringspot virus, also
subgroups of the nepoviruses. A previous reported
reaction against antiserum to raspberry ringspot virus
(11) was not confirmed.

The bouguet disease of potato was first described
in Germany under the name “Bukkettkrankheit”
(10) and later considered to be caused by one of the
strains of TBRV (6, 7) which in Europe may cause
important losses on potato crops (2, 17). So far, in
Brazil, the Bouquet strain has not been reported in
natural conditions, although tobacco ringspot virus —
another nepovirus — was described in potato cvs
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Fig 3 Petunia liybrida  chiorotic spots on inoculated eal

Olimpia and Anett (5). In Kenya, Kaiser er al (%)
detected the beet ringspot strain of TBRV in tubers
of cv. Anett imported from West Germany, and
pointed out that affected tubers gave rise to stunted
plants. This fact indicates the possible adaptation of

Fig ¢ Lycopersicon esculentum. necretic black rings and
distortion of the leaflets
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Tabte I,  Host range and symptomatology of species and cultivars mechanically inoculated with the virus isolated from potato.

Species

Symptoms

Local

Systemic

Amaranthaceas
Gomphirena globosa L
Gomplirena decumbeny Tacq

Chenopodizeceae
Chenopadium amaranticolor
Coste & Reyn
Chenopodium quinog Willd

Cruciferae
Raphanus sativus L

L eguminosae
Phaseolus vuigaris L.
cv Aute

Aruana
Bico-de-Oura
Cuara suja

Curioca
Chuveiro-de-prata
Franguinho
Goiano precoce
Moruna

Pintado

Piratd

Ricp-23
Rosirha
Rosinha G-2
Roxio mineiro
Roxoti

cv Floresta-$
Jato
Roxilo lustrose
S§P 708,

Polemeniaceae
Phiox drumondii Hook

Solanaceae
Datura sirmnonium L,
Lyeopersicon esculentum
Will cv. 8. Cruz
Nicotiana clevelandii A Grey
N glutinosa L
N tabacum cv White Burley

Solanum ciliatum Lam

S lycocarpum St Hil
5 marmosum L

S nigrumn L

8§ palinacantium Dun
5 robustum Weadd
Petunia ipbrida Vilm

Tropacolacese
Tropacolum majus 1.

Foliar recrotic sings

Chloratic and necrotic fesions

Chloratic and necratic izsions (rings)

Chlorotic spots
Chlorotic spots
Chlorotic spots
Chloretic spots

Necratic black rings

Loesl chlorotic or neerotic rings

Chlorotic spots

Chiorotic and necrotic rings

(L)

Foliar accrotic rings
L)

Bownward apical defonmation; necrosis

Downward apical deformation; necrosis
zag concentric rings

Slight leaf mottle and necrosis
Stight feaf mottle and necrosis
Slight feaf mottle and necrosis
Stight feaf mottle and necrosis

Leaf mottle and distortion
Leaflet distortion; tip blight

Necrotic rings and line patterns; re-enirance
of leaf margin
Oeccasional chlorotic concentric rings;
slight mottie and biistering
Chlorotic spats

Chlorotic and necrotic rings; slight mottie

(L}

(—~} Planis remained symptomless and no virus was recovered from them

(L) Latent host
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Fig 5. Particles of {he Potate Bouquet strain of tomato
black ring virus from a partislly purified prepara-
tion stained with phosphotungstate Magnilication
mark = 500 nm

nepoviruses from temperate climates to {ropical
courntries.

The consignement of seed-potato ¢v. Sieglinde
infected with the bouquet virus was destroyed
(19). However, a possible introduction into Brazii of
this virus through imported seed-potate can not be
ruled out. If so, in favourable conditions, it could
represent a serjious problem to our poiato crops. This
possibility is reinforced by the fact that in several
regions of Brazil, nematodes of the genus Longidorus
— vectors of nepoviruses — have been reported
(12, 13, 4).

Summary

A virus isolated from imported seed-potato ev.
Sieglinde was characterized as the potato bouquet
strain of tomato black ring virus, a nepovirus. The
virus was identified by means of diagnostic hosts,
stability in sap, particle morphology and serological
tests. The possibility of the introduction of the dis-
ease into Brazil and its subsequent spreading is discus-
sed, since the country imports seed-poiato and the
presence of nematodes of genus Longidorus — natural
vector of some nepoviruses — has been reporied in
several regions of Brazil.
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