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ABSTRACT

The research was carried out during the period 2008-2010 on the experimental fields of
Tobacco and tobacco products Institute — Markovo. Eight perspective Bulgarian Burley tobacco
lines — 1354, 1478, 3199, 2131, 1435, 3149, 1409, 1421, with different degrees of resistance to viral
diseases were included in the study. The line 1354 was used as a control genotype. All samples were
tested on a naturally and an artificially infected background . The percentage of infection by Tomato
spotted wilt virus (TSWV), Potato virus Y (PVY) and Tobacco mosaic virus (TMV) was calculated
on the basis of symptoms observation.

Immunological assessment of the lines reaction to TMV and PVY was made. The results of
the research showed that none of the lines studied are resistant to TMV, PVY and TSWYV, and the
varieties Burley tobacco are attacked to some extent by the viruses.

Key words: tobacco, Burley tobacco lines, TSWV, TMV, PVY, naturally and artificially infected
background, percentage of infection, viral diseases.

HCTPAKYBAIBE HA PEAKIIMJATA O HEKOU INEPCIIEKTUBHU JIMHUU HA
TYTYHOT O] TUIIOT BEPJIEJ BP3 EKOHOMCKO BA’KHU BUPYCHMU BOJIECTU

HcrpaxyBamero Oemre u3BpuieHo Bo nepuogot ox 2008 mo 2010 roxwHa Ha OMUTHOTO
nosie ox MHCTUTYTOT 3a TyTyH M TYTYHCKH NPH3BOAN — MapkoBo. Bo omutoT 6ea BKIy4eHU OCyM
TIEPCIIEKTUBHY JIMHUU TYyTyH of THIOT Oepinej (1354, 1478, 3199, 2131, 1435, 3149, 1409, 1421),
CO Pa3JMyCH CTENEH Ha OTIIOPHOCT KOH BUpPYCHHU 3aloiyBama. Coprara 1354 Oemie kopucTeHa
KaKo KOHTpoJIeH reHoTun. Cute nmpumepouu 0ea TeCTUpaHU Ha MPUPOAHA M HA BEIUTAYKH 3apa3eHa
MOBPILHUHA.

[IponienToT Ha wWHGeEKHMja Ox BUPYCOT Ha OpoH3eHa Hekpo3a Ha TyTyHOT (TSWYV),
[PTUYECTa HEKPO3a Ha TYTYHOT WX T.H. KoMIupoB Y Bupyc (PVY) u mozaukot Ha TyTyHOT (TMV)
ce MpecMEeTaH! BP3 OCHOBA Ha HAOJbYyBaHUTE CUMIITOMH.

On nmobOueHurte pe3ynTard Ha HCTPAXKYBAWHETO CE KOHCTATHpa JeKa HUTY enHa  Of
UCTpaXyBaHUTE JMHUM HE € oTnopHa Ha TMV, PVY u TSWV, a cure nunum Ha TyTyH Oea
HaraaHaTH OJf BUPYCH A0 OZIPEICH CTEIICH.

Kny4unu 360poBu: TyTyH, IUHUM TYTYH o TUIOT Oepinej, TSWV, TMV, PVY, npuponna u Bemrauku
3apa3eHa MOBPIIMHA, IPOLEHT Ha HH(EKIH]ja, BUPYCHH 3a00JTyBarba.
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INTRODUCTION

Tobacco is subject to attacks by a number
of viruses, most of which spread every year and
turn into epiphytoties. For example, in Bulgaria in
1956 the losses caused by the Tomato spotted wilt
virus (TSWV), reached up to 100% in some areas
(Gabrovska, 1984; Kovachevski et al, 1999).
More devastation was caused by epiphytoties of
PVY and TMV in 1983 and 1986, as well as in
1989 in some places.

Tomato spotted wilt virus is one of the
most widespread and economically important
plant virus (Golbach and Peters,1994, cit.
Dimitrov, 2003). The virus infects at least 900
plant species, and number of recorded natural
host species is steadily increasing (Peters, 1998,
cit. Kaliciak, 2009) — among them are many
vegetables and ornamental plants (Mason et al.,
2003, cit. Kaliciak, 2009). Data from a study by
Dimitrov (2003) about the survival of TSWV
during winter period and its persistent spread
during the spring season, shows the exceptional
role of the Thrips tabaci Lind wintering in the
soil and the plants’ remains. To this day in the
world, from 5000 types of trips described, only
these 9 kinds are vectors of TSWV: Franklinella
occidentalis; Franklinella schultzei; Franklinella
fusca; T. tabacci; Thrips setosus; Thrips
moultoni; Franklinella tenicornis; Lithrips
dorsalis; Scirtothrips dorsalis (Zitter, 1989).

Potato virus Y (PVY) is a typical member
of the Potyviridae family. It has a wide host range
and is spread worldwide, causing serious losses in
Solanaceous crops (Voster,1990; Chatzivessilion
et al, 2004). During the pollination period PVY
is spread by more than 50 aphid species in a
non-persistent manner. The peach aphid (Myzus
persicae Sulz) has the ability to spread the virus
very quickly and is the most efficient vector of

the virus (De Box et Hutinga, 1981; Di Fonzo,
1995 cit. Kanavaki, 2006). The PVY is spread
by Acyrthosiphon, Aphis, Myzus, Neomyzus
(Lukas, 1975).

PVY is represented in three major strain
groups: ordinary (PV'Y?), tobacco veinal necrosis
(PVY") and aphid non-transmissible stipple
streak (PVY®) (Kaliciak, 2009). In Bulgaria,
tobacco strains of PVY belong to two groups:
1) PVY?(ordinary form) causing tobacco veinal
chlorosis, and 2) PVY"necrosis strains, causing
veinal necrosis (Kovachevski, 1999).

Another worldspread and economically
important viral plant disease is the Tobacco
mosaic virus (TMV). It is a typical member
of the group Tobamovirus. The virus is very
unstable in the natural environment, which
determines the big number of varieties and
strains. Most important of these are: tomato
strains, acuba strains, ringspot strains, masked
strains (Kovachevski et al, 1999). TMV is
economically the most important viral disease for
the tobacco plants, because it could reduce the
dry tobacco product more then 50 % - the leaves
have lower quality and physiological property,
reduced fragrance and minimized smoking index
(Kovachevski et al, 1999).

Study data of four Bulgarian researchers
(Dimitrov and Bosukov, 2004 ; Kovachevski et
al, 1999; Stoimenova, 1995) shows that Tobacco-
growing in Bulgaria suffers economically most
from TSWV, PVY, CMV (Cucumber mosaic
virus), TMV and ToMV (Tomato mosaic virus).

The aim of the present research is to
investigate the responses of perspective Bulgarian
lines of Burley tobacco, naturally and artificially
infected, to the economically important viral
plant diseases TMV, PVY and TSWV.

MATERIAL AND METHODS

The study was carried out during 2008—
2010 on the experimental field of Tobacco and
tobacco products Institute — Markovo. The
research included eight perspective Bulgarian
Burley tobacco lines — 1354, 1478, 3199, 2131,
1435, 3149, 1409 and 1421, with different degrees
of resistance to viral diseases. The line 1354 was
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used as control genotype. All samples were
tested on a naturally and an artificially infected
background. Immunological assessment of the
plants’ reaction to TMV and PVY was made.
The percentage of infection by economically
important plant viral diseases TMV, PVY and
TSWYV it was detected.
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The identification of the viruses accruing
in the natural environment was based on
observation of the characteristic symptoms
through regular monitoring of the fields. As the
symptoms of TMV and ToMV do not differ, they
are registered together as Tobamoviruses.

The artificial infection was carried
in the green houses of Tobacco and tobacco
products Institute — Markovo, using the method
of mechanical inoculation of Noordam (1973).
Serologically tested isolates of TMV and PVY

were used, and plants of N. tabacum cv. Samsun
NN, Nevrokop 1146, cv. Samsun N'N" were
used as indicators, as well as Petunia hybrida,
Chenopodium amaranticolor, Solanum nigrum.

The necessary agro-technical measures
were taken for the good safekeeping of cultivated
tobacco.

The statistic processing of results was
made by dispersional analyses. The study looked
for detection of significant differences between
variants.

RESULTS AND DISCUSSION

The results obtained from the spread of
TMV, PVY and TSWV of the Burley tobacco
lines on naturally infected background are
presented in Table 1 and Figure 1, 2 and 3. They
show that under local ecological conditions and
the virulence of the strains during the three years
of research, all Burley tobacco lines are not
affected by the Tobacco mosaic virus.

Infection of PVY was found only on
the control genotype line 1354, the rest of the
genotypes were not attacked by the virus.

The results of the dispersional analyses
show that there is a statistically significant
difference in percentage of infection by PVY,
between the control and other lines — the
difference is significant at P, (Table 1)

During the years, the research was
looking at the differences of TSWV attacks. The
average percentage of attacks of TSWV in 2008
was 4.2%. The most attacked of this virus lines
were line 1478 - 8.8% and line 1399 - 6.7%, while
the most weak infection the virus caused on line
1349 - 0.6%. The average percentage of attack of
TSWV in 2009 is considerable lower - 1%. The

highest percentage of infection was detected in
lines 1354 and 1409 - 1.9%.

Year 2010 was characterized with
average percentage of attacks 1.4%, as most
susceptible to attacks of TSWV is line 1421 -
2.5%. The results of the dispersional analyses
show statistically insignificant differences in the
degree of infection of TSWV between the control
(line 1353) and the other lines included in the
study (Table 1).

The results of the immunological tests
during the study period, on the artificially
infected perspective Burley tobacco lines, are
presented in Table 2. They show that the studied
genotypes lines 1478; 1399; 2131; 1435; 1349;
1409; 1421 were resistant, while the control
(line 1345) was vulnerable to PVY. Lines 1354;
1478; 3199; 1435; 1349; 1409; 1421 reacted with
resistance (on the basis of super sensitivity) to
TMV, while line 1231 was sensitive to it. Lines
1478; 1399; 1435; 1349; 1409 and 1421 were
resistant to both PVY and TMV. Lines sensitive
to both viruses have not been found.
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Fig.1 Percent of infection by TSWV, PVY, TMV in 2008

Fig.2 Percent of infection by TSWV, PVY, TMV in 2009

Fig.3 Percent of infection by TSWV, PVY, TMV in 2010
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Tab.1 Percent of infection by virus diseases

Genotypes TMV, % PVY, % TSWV, %
lines 1354 @ 0 5 2.9
lines 1478 ons: 0~ 3.6m
lines 1399 ons 0~ 3.1
lines 1231 ons: 0~ 0.8
lines 1435 ons 0~ 1.9
lines 1349 ons: 0~ 1.1ns
lines 1409 ons: 0~ 2.4ns
lines 1421 ons 0~ 1.8"s

(n.s.) non — significant differences; (+++) (---) differences are significant at P

0,1%

Tab.2 Immunological assessment of the to Burley tobacco lines reaction to economically
important viral plant diseases

Genotypes TMV PVY
lines 1354 @ R MS
lines 1478 R R
lines 1399 R R
lines 1231 MS R
lines 1435 R R
lines 1349 R R
lines 1409 R R
lines 1421 R R

CONCLUSIONS

The study found that on both naturally
and artificially infected backgrounds, there were
distinctive tobacco lines in which no infection to
TMV and PVY were found.

During the research period none of
the Burley tobacco lines were attacked of
Tobacco mosaic virus in the naturally infected
background. Line 1231 had reacted to the viruses
when artificially infected.

Only the control line was attacked by

PVY, while none of the other studied genotypes
were affected by the virus in both infection
backgrounds.

During the individual years of study,
varied differences of TSWV attacks were found.
The highest average percentage of infection by
the virus was detected in 2008 - 4.2%. During
that year the strongest attack was on lines 1478
- 8.8% and 1399 - 6.7%, while the poorest attack
was on line 1349 - 0.6%.
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