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ABSTRACT

This paper presents scientific communication on the presence of Tobacco etch virus (TEV)
on tobacco in Bulgaria.

Immunological investigations were carried out in 2011 to identify the presence of TEV on
tobacco in Bulgaria. Samples were taken from 12 tobacco plants (5 of Virginia tobacco and 7 of
the type Burley) from the trial field of Tobacco and Tobacco products Institute Plovdiv (Markovo).
ELISA test was performed on the isolates for serological diagnostification of PVY and TEV viruses,
which give similar symptoms in tobacco plants

Three isolates of the Virginia tobacco showed positive serological results on both PVY and
TEV viruses. One isolate of the Virginia type showed (+)(-) reaction to TEV and negative reaction
to PVY. In one isolate of the Burley type negative reaction to both viruses was recorded.

Elimination of weeds surrounding the tobacco fields and due and timely application of
insecticides against aphids is recommended for successful control of this disease.
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BUPYC HA TPABUPAHUOT MO3AUK (TOBACCO ETCH VIRUS-TEV)
HA TYTYHOT BO BYTAPHUJA

Bo oBoj Tpyn e masgeHo HaydyHO COOMIITEHHE 3a MPUCYCTBO HA BHPYCOT HA TPABHPAHHOT
MO3auK Ha TyTyHOT Bo byrapwuja.

Bo Texor Ha 2011 romuHa ce W3BPIIM WMYHOJONIKH UCTPAXyBama 3a JOKAKYBame Ha
MIPHUCYCTBOTO Ha BUPYCOT Ha rpaBupannoT Mo3auk (TEV) na tytynot Bo byrapuja. 3emenu ce mpoou
o 12 TyTyHCKH pacTeHHja, M Toa 5 o1l TUTIOT BUPLIMHHUjA U 7 O] TUTIOT OepJiej, OJf OMUTHOTO TOJIE O
WHCTUTYTOT 3a TyTyH U TyTyHCKH Tipon3Boau ox [TmoBaus (c. MapkoBo). Ha nzonarure e u3Bpiien
ELISA-TecT (MMYHOJIOIIKH TECT) 3a CEPOJIOMIKO ArjarHocTuimpame Ha PVY u TEV Bupycort, xoun
MPEeIN3BHUKYBaaT CIIMYHU CHMIITOMH Ha TYTYHCKHTE PacTeHH]a.

Tpu nzonatu (MpoOM) O TUIOT BUPIMHM]A TOKAKaa TIO3UTUBHU CEPOJIOIIKH PE3YJITATH U Ha
nBara Bupyca, PVY u TEV. Enen n3zonar ox THIIOT BUpyMHM]ja Mokaka peaknuja (+)(-) ko TEV n
HeraruBHa koH PVY. Enen m3onar ox tumnot beprej HeraTuBHO pearupa Ha ABaTa BHPYCH.

Bo Oopbara co oBa 3aboiyBame ce mpernopadyBa YHUIITYBAKkE HA ITNICBEIUTE OKOIY
TYTYHCKHUTE MOBPIINHA U HaBpeMeHa 00pba cO MHCEKTHINIH MPOTUB JINCHUTE BOIIIKH.

Kayunn 36opoBu: Bupyc Ha rpaBupanuotr mMo3auk-TEB, Enuca-tect, PVY, Bupymnuja, 6epiej
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INTRODUCTION

Viruses pose a serious threat to tobacco
crop and can cause severe damages to tobacco
production. Very often, losses caused by them
make the tobacco production unprofitable and
even impossible.

CORESTA investigations so far have
determined 16 viruses attacking tobacco, eight
of which are of economic importance: Tobacco
mosaic virus — TMV, Potato virus Y - PVY,
Cucumber mosaic virus - CMV, Tomato spotted
wilt virus - TSWY, Tobacco etch virus-TEV,
Tobacco leaf curly virus - TLCV, Tobacco vein
mottle virus — TVMV and Beet curly top virus
-BCTV.

Tobacco etch virus (TEV) was reported
for the first time in Kentucky, USA, by Valleau
and Johnson (9). After that, its symptoms were
also reported in Canada, Nicaragua, India, Japan,
Russia and Germany.

According to Atanasov and Gabrovska
(1), the virus has not been recorded on tobacco

in Bulgaria. Kovacevski et al. (3) reported
occurrence of the disease on tomato and jimson
weed (Datura Stramonium L.), but not on
tobacco. According to Mickovski (4), the disease
is not spread on tobaccos grown in the Balkan
Peninsula.

Various methods were used for
determination of the causing agents of diseases
according to various parameters: disease
symptoms (symptomatic diagnostics); the
type of cell elements specific for each virus
(microscopically determined); the specific
reaction for virus identification with indicatory
plants, by immunity test (ELISA — serological
identification) or through by molecular techniques
with radioisotopic markers.

The presence of Tobacco etch mosaic
virus (TEV) on the basis of symptomatic
diagnostics was reported by Dimitrov and
Bozukov in 2004 (2) .

MATERIAL AND METHODS

During 2011 immunological
investigations were carried out in order to
determine the presence of TEV in Bulgaria.
Fresh material (tobacco leaves) with similar
symptoms typical for TEV was supplied for the
investigation. Selection of isolates for the study
was made on the basis of visual and symptomatic
determination. Samples were taken from 12
tobacco plants — 5 of the type Virginia and 7 of
Burley. Isolates were taken from the trial field of
Tobacco and Tobacco Products Institute-Plovdiv
( Markovo village).

ELISA test was applied for serological
diagnostics of PVY and TEV, which produce
similar symptoms on tobacco plants.

The test was performed by the Double
Antibody Sandwich-Enzyme Linked Immune
Sorbent Assay (DAS ELISA) for PVY and by
the Triple Antibody Sandwich-Enzyme Linked
Immune Sorbent Assay (TAS ELISA) for TEV,
in the laboratories for investigation of immunity
to virus diseases at the Institute of Horticulture
in Maritza.

RESULTS AND DISCUSSION

Three isolates (samples) of the type
Virginia showed positive serological results
on both PVY and TEV. One isolate of Virginia
tobacco showed (+)(-) reaction to TEV and
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negative reaction to PVY. One isolate of the type
Burley showed negative reaction to both viruses
(Table 1).
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Table 1. Serological diagnostics of PVY and TEV

Sample Ne Tobacco type TEV PVY
1 Virginia + +
2 Virginia +
3 Virginia + +
4 Virginia + - -
5 Virginia + - +
6 Burley - +
7 Burley - +
8 Burley - +
9 Burley - +
10 Burley - +
11 Burley - +
12 Burley - +
I\lf)iz;:iovle Tobacco - -
Positive control Tobacco + +

Tobacco etch virus was serologically
proved in mixed virus infection with PVY in
three of the test samples.

According to Holmes (7), susceptibility
to the virus was found in about 69 plant species
from 11 families, some of which (tomato,
jimson weed, potato and tobacco) belonging to
Solanaceae family.

Disease symptoms vary depending on
virus strain, type of tobacco and agroecological
conditions.

The virus produces variegation of the
upper leaves and changes their colour from
light green to green. The symptoms sometimes
resemble the Tobacco mosaic virus (TMV), but
the chlorotic spotting caused by TEV is much
smaller than that caused by TMV.

In field conditions, symptoms usually
appear when the stage of tobacco flowering is
near. The first signs are lightening of the colour
of leaf veins, followed by necrotic lines and

chlorotic variegation between the veins. In
lower primings, the venation can turn brown or
disappear. Some authors reported that patterns
caused by Tobacco etch virus are sometimes
resembling those of Tobacco mosaic virus
(TMV), but while in TMV the top leaves are
variegated, in TEV they are not.

Depending on their reaction to the virus,
tobacco types can be divided into two groups:

- Ist - consisting of Burley tobaccos,
which react with strongly pronounced symptoms
of chlorosis, necrosis and stunted growth, and

- IInd - consisting of Oriental and Virginia
tobaccos, which react only with ocurrence of
chlorotic spots.

The virus can be transmitted mechanically
and also spread by several species of aphids
(Aphis, Myzus etc) (6), or by dodder (Cuscuta sp.).
Nikolov et al.(8) reported on virus transmission
by seeds of infested tobacco.
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Photo 1. Virginia tobacco infected with Tobacco etch virus (TEV)

Virus particles are cylindrical,
asymmetrical, approximately 730-790
nanometers long and 10 -13 nanometers wide.
The thermal inactivation point of the virus is
55 - 60 °C. Infection ability is preserved up to 5
days. The virus may persist a dilution of 1:5000
(5), but loses its activity in dry leaves.

The virus enter plants through wounds
made by aphids or mechanical injury and the first
symptoms appear 7-14 days after the inoculation.

Usually, by infestation of a plant with
certain strain of virus, it becomes resistant to
other strains serologically related to the same
virus, but the infested plants are still susceptible
to other viruses. Tobacco etch virus is exception
from this rule. Tobacco plants infested with TEV
become resistant to Potato virus Y (PVY), too.
Contrary to that, tobacco plants infested with
PVY do not bear resistance to TEV.

CONCLUSSION

The best control of this disease is to
destroy the weeds around tobacco plots, since
they are serious source of infection. It should be
avoided to grow tobacco near the areas planted

with other species of Solanaceae. Since aphids
are the main transmitters of the virus, timely
treatment with insecticides should be applied.
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