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EFFECTIVENESS OF CROSS PROTECTION IN THE PRESENCE OF
MIXED VIRUS INFECTION

E. Stoimenova
(Submitted by Corresponding Member [), Shabanov on Augusi 10, J294)

Cross protection is being used successfully for the control of [tomato mosaic virus)
ToMV in glasshouse and field tomato crops ['*4#), In the past decades incidences of
{cucumber mosaic virus) CMY were very frequent and raised the question whether this
method was sffective with mixed virus infaction.

The aim of the present investigation was to test effectivences of ToMV strain B-5
with proven good protected properties in infected with CMV tomatoes.

Material and methods. Tomato cv. Ideal, susceptible to ToMV and CMV, 2
strains of ToMV — B-5 and GM-0, and 1 strain of CMY — CMV-MB were used.
B-5 is a natural symptomless strain of ToMV, “0" Pelham's group, possessing gu[-:d

rotective properties against many ToMV and TMYV (tobacco mosalc virua) strains [*].
Elnth pathogenic strains cansing typical ToMV and CMV symptoms are isclated from
field tomato crops and are characteristic of their population in B 1dk.

The experiments were carried out on fleld conditions in 1990-1992 and included 8
variants, each in 4 replications with 10 plants in a replication, by the Latin square pat-
tern. Resulis from tomato yields were subjected to a variance analysia [*]. Desinfected
tomato seeds were sown in pots with sterile soil and the seedlings were grown without

off. The plants were inoculated with B-5 (concentration 0.01 mg/ml)] at the

coly -first real leaf l!,u.r;,n:m" a separate s spatula for each plant. After 7
days tomato plants ﬁnlr]knh:lul with purified ‘l?r‘:u ;PGH«{] ol the same conceira-

tion. [noculums of the CMY-MB were prepared Eﬂm‘ to rubbing by hom isin
CMV mosaic tobaceo leaves in 0.01 M pfup]uu uffer, pHT, d.ilutatftu 1:;??!"',."??.
The plants were inoculated threefold diffarent phases of their development: at
the third-fourth leaf in 1990: of Emimtmg in 1992 and the
appearance of the first froft after pﬂnﬁ.ng in 198]1. ion during the first year
is carried out every second day, and du.ﬂ:ﬂ, the other two years — in three successive
days. Since ToMV spreads in a mechanical way, planting, removal of suckers, bindi
and picking of fruit were done with gloves changed for each variant. All agrotechni
rements adopted for undeterminate tomato field cropping were observed.
Results and discussion. Control plants and those protected with B-5 and infectad
or not with GM-0 remain symptomless till the end of ation. The ones inoculated
with GM-0 develop more slowly and 14-18 days after infection green mosaic & :
In the experiment carried out in 1990 plants from all variants inoculated with CMV
were sxtr depressed and had symptoms typical for the virus of the fact
whether they had been inocuolated with ToMV or not. Almost all flowers were sterile
due to the early CMVY aym 8. In the other two years the sterility was observed
only in the flowers situated on the level of leaves with typical CMV symptoms. As
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INVESTIGATIONS ON THE STRAIN VARIABILITY OF
TOBAMOVIRUSES AND CUCUMOVIRUS
ISOLATED FROM BULGARIA

Elisavata Stoimenova

Insfitute of Genelics, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria
Summary

The biological properties of 4 tobacco mosaic virus [TMV) strains, 8 famato mo-
saic wirus (ToMV] strains, T pepper mild moitle virus (PMMV] strain and 5 cucumber
mosaic virus (CMV) strains isolated from crop plants in Bulgana have been de-
scribed. TMV, ToMV (the first predominafe) and CMV occurred in tobacco. The

same wiruses were found in pepper, and also the strain Pigy of PMMV have been
isolated from cultivars possessing L gene. ToMV strains only from 0" and *1° Pel-
ham's group and 2 CMV strains - mosaic and necrotic - occurrad in tomalto. CMV-
NE possessing fifth satellite RNA caused yellow masaic in tobacco, necrosis on fo-
mato stems, leaves and fruits and was attenuated for cucumbers. Virus strains pro-
vaking green mosaic with an exception of CMV-NE were fypical for ife investigated
culfuras,
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CUCUMBER MOSAIC VIRUS CAUSING LETHAL NECROTIC DISEASE
IN FIELD TOMATO

ELISAVETA STOIMENOVA
Institute of Genetics, 1113 Sofia, Bulgaria

ABSTRACT

The necrotic strain of cucumber mosaic virus (CMV) is a causal agent for tomato necrosis and
tomato mosaic virus is an attendant infection which does not change CMV disease.

INTRODUCTION .

In the past decade the wide spread of a necrotic disorder in field tomato is the most important disease on
this crop in Bulgaria.

According to data in literature necrotic disorder may result from double streak (4) or spread of a necrotic
strain of cucumber mosaic virus (CMV) [3, 6, 7, 13, 14]. Tobacco mosaic virus (TMV) and potato virus X (PVX) or
TMV and CMV caused double streak on tomato [2, 4]. Kovacevski described a CMV necrotic strain and a new
virus closely related to CMV - Marmor cucumeris var. lycopersicovastans (MCL) that provoked necrotic disease
on tomato plants [1, 2, 4]. Recent studies establish that CMV strains containing fifth satellite RNA (sat RNA)
cause tomato necrotic disease in many regions in the world [6, 7, 13, 14].

The aim of the present study is to clarify the agent causing necrotic disease in field tomato which appears
nowadays in Bulgaria. )



Jloxnann 5a BrarapexaTa axanesus BR HAYERTE
Comptes rendus de I'Académie bulgare des Sciences
Tome 48, N® T, 19695

HIOLOGIE
Génétigue

LINES FROM INTERSPECIFIC HYBRIDIZATION RESISTANT TO
TOMATO SPOTTED WILT VIRUS

Ch. Georgiev, V. Sotirova®, E. Stoimenova®
{ Sobmitted by Academician N. Tomov on Febenary 1, 1985 )

Tomato spotted wilt virus (TSWV) canse serious economic losses in many food
and ornamental crops worldwide [%7]. The losses in tomato market [ Lyeopersican
esculentum Mill) doe to TSWV reduces production by 50-90% 7).

Tomato spotted wilt virus was reported by Kovarcugvski '] in Buolgaria. This
virus was persistently transmitted by thrips, which determines the great losses of
tomato near ornamental and tobacco planting. The most promising and the
most tive economic method for controlling this disease is ment of tomato
disease resistant cultivars and hybrids and their introduction into tomato production.

There is little information in ﬁtﬂl'f-ﬂl'e about TSWYV resistance of some wild species
as L. pimpinellifoliven Mill. [*], L. peruvianum (L) Mill., L. chilense Dun. and L.
pennellii Corr [Y]. Though sources of resistance to TSWV have been discovered no
commercial cullivars for tomato preduction have been created up to now.

In the present paper data are presented for resistance to TSWV in tomato lines
obtained with the participation of tomato wild species.

Material and methods. A scries of lines obtained with the participation of L.

i olium, L. pimpinellifolium f. golopagos Rick, L. cheesmanii var. minor
ﬁ{nuk;l ull. and L.gﬂuuinnum nar, humﬁm Mull. of Geosem were tested for
resistance to TSWYV, Cultivars Merkourii and Venera, known as susceptible to TSWV
ne.iq used ?':h a Ennt:lm ol

ines w . pimpi um are determinate, vigorous in habit and leafy, The
fruits are round, two lobed, good in taste and with an average weight of 80-100 g. Lines
with L. pimpineliifolium f. galapagos and L. cheesmanii var. minor are determinate.
The leaves are large, light green in colour. The fruits are two Jocated, beta orange,
round and with average weight of 80-90 g. They possess high J-caroten content.

Lines with L. peruvianum wvar, ﬁumiﬁsum are ind nate in habit. The leaves
are large, dark green, very thick, almost not serrated. The fruits are round, very firm,
two lobed, with a green ring, red in colour and with an average weight of G0-70 g.

Fighty seeds from each line were sown in two repetitions. a"ﬁe obtained plants were
F‘ﬁﬂl at high thrips density (Western flower thrips). It is a vector for infection with

SWV as kmfy establiahed. We observed visually thrips migration in each tomato
seedlings. The presence of high infection background with thrips was confirmed by the
infection in over 90% of the control plants in seedling phase. Forty plants from each
line were planted in the field. The reaction of nm:?. plant from the infected lines
was evaluated as resistant or susceptible depending on the presence or absence of
symptoms [9],
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DISEASE MODULATION ON SEVERAL PLANTS BY CUCUMBER
MOSAIC CUCUMOVIRUS PLUS SATELLITE RNA ISOLATED
FROM TOMATO IN BULGARIA

E. Stwimenova, A. Yordanova®, V. Mavrodieva™

{Submitted by Corvesponding Member A, Mehandziev on April 10, 1996)

CMV (cucumber mosaic virus) is the most y found one in lomato and inflict con-
siderable losses [* 7). The typical symptoms provoked by CMV in tomato are: stunting, fern
leaves, deformation and sterility of flowers, mosaic and small fruits [‘"&u

During the period 1958-1959 Kovache vs ki [*] described fia region the appear-
ance of a new disease in tomato named “veinal necrosis™ whmhmuhnwdllmﬂﬂiﬁ 1970,
1971) also in Plovdiv region [']. The disease is caused by a virus described as MCL (Marmor
cucumeris var. lycopersicovastans), closely related 1o CMV [*7]. Tomato plants with “veinal
necrosis” disease have been found incidentally in 2 near-town regions on limited area. Although
the affected plants are not suitable for production of market tomato, the disease is pot econom-

ically important.
Since 1986 severe necrotic disorder of epi proportion has been observed in field to-
mato from maoy regions of the country [*]. This disease is widely spread in tomato cultivars

manq:uhlundrmmﬂm ToMV (tomato mosaic virus). ELISA tests have shown that the sam-
possess CMV and ToMV. Surprisingly, a great namber of samples from
rmmman mmmhwhnthvms.hﬂTnthhmhﬂmImﬁan'ﬂ'm

['] and infect systemically only susceptible to this virus tomato [*]. The symptoms described are
similar 1o those caused by the interaction of TMV (tobacco mosaic virus) and CMV, known as
“double streak™ ["*], The study has proved that the discase is by necrotic CMV strain

and and ToMV a5 an attendant infection does not change CMV symptoms in tomato [*]. Km
ing in mind that from many regions all over the world necrotic CMY strains, possessing
satellitc RNA and causing tomato necrotic discase [*'"] have been isolated, it is necessary to per-
form more detailed investigation of the biological properties of the isolated Bulgarian pecrotic
eirain and its genome.

The aim of the present study was comparative investigation of some biologi ﬂgm
of the necrotic CMV strain and rypical mosaic strain and checking the presence of satellite RNA
in the first one.

Materials and methods. Several b:ubnﬁnd WH of 2 CMV strains isolated from field
tomato had been tested. CMV-MB was tomato with typical symptoms of cucum-
ber mosaic digease and CMY-NB — from commercial lomato cv, Karmello with stem and fruit
necrogis [Y]. CMV-PB was isolated from pepper with seed born infection ['*] and used as a mark-
er in the determination of the number of CMVY-NB ENAs,
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CYTOCHEMICAL INVESTIGATION OF TOMATO ANTHER
ABNORMALITIES AFTER CUCUMBER MOSAIC VIRUS (CMV)
INFECTION

I. D. Georgieva, E. Stoimenova

(Submitted by Corresponding Member 4. Mehandjiev on October 10, 1997

Biochemicsl investigations of the host responses after virns infection showed chan-
ges in photosynthesis, respiration, and secondary metabolite accumulation ['1]. The
alterations in the oxidative pentose-phosphate pathway (PPP) connected with virus
multiplication ['¥] as well as of peroxidase (POD) activity which is involved in the
plant. stress onses were reported as well 7). Little information is available about
the metahnlmjﬁi in floral organs and distur of reproductive processes after
virus infection [5), N o =

The ose of Lhe present research was to investigate changes in the meta-
bolism ufmm. meiocytes and mature pollen gru.imtﬁ CMYV infected tomato plants
by the use of cytochemical methods

Material and methods. Anthers of Lycopersicon cheesmanu typicum plants
after infection with CMV strain CMV-MB were used. The plants were inoculated
mechanically in the phase of cotyledons — first true leal,

Free floating frozen cross sections of anthers 50 my thick were prepared and used
in the c.gochamjca! investigation as follows: the d (socytrate dehydroge-
nase - IDH, glutamate dehydrogenase — GDH, aleohol ogenase - ADH, lactate
dehydrogenase — LDH and glucoso-6-phosphate dehydrogenase - GEPDH) were demon-
strated by the method of tetrazolium reductases. Cytochrome oxidase (C0) was proved
by NADI reaction, POO ~ by the method of Graham and Karmovski with diaminoben-
zidine tetrahydrochloride and polyphencloxidase (PO) - with DOFA.

Hydroleses — esterase (E) and acid phosphatase (AP), were investigated by the
method of simultansous azocopulation [4]).The viability of pollen was monitored us-
ing fuorochromatic (FCR) test [¥]. The effect of CMV infection on the pollen was
estimated by determination of both staining intensity and percentage of grains
with positive reaction, Pollen samples were assessed by observing more than 300 pallen

ains.
= Results and discussion. The cytochemical investigation of IDH in CMV infected
tomato anthers showed that the cells of the middle layer of the anther wall were deeply
stainsd compared with the pon-infected controls. The meiocytes of infected tomatoes
mxchibited higher enzyme activity than the control. Notwithstanding, the &u‘mnu;e
of pollen grains with positive cytochemical reaction for IDH diminished. Whereas in
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ACCELERATED STORAGE TEST OF TOBAMOVIRUSES IN FREEZE-DRIED LEAVES

A. Yordanova*, E. Stoimenova**, T. Donev*

* National Bank for Industrial Microorganisms and Cell Cultures, 1113 Sofia, Bulgaria
** Institute of Genetics, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria
(Summary)

The preservation of 11 tobamovirus strains, belonging to tobacco mosaic and tomato mosaic
viruses, after freeze-drying in leaves was investigated. Comparative quantitative studies on the
strains’survival were carried out by the use of accelerated storage test (at 28 and 37°C) for a
period of 120 days. The survival of the most of the strains lowered to a great extent (of 26-67%)
until the 30-th day, while during the next 30 days the decrease was of no more than 13,5%. A
peculiar selection of the most stable virions for each strain was realised.

The resistance after freeze-drying was strain specific and the virus preservation, when stored,
had a greater importance for the general infectivity than the survival right after Iyophilization. In
tomato mosaic virus, a certain relation between the symptomatology and stability of the strains
was observed, as yellow strains were preserved better in lyophilized form. The accelerated
storage test was a convenient approach for collection activities when plant viruses were freeze-
dried, as it provided a preliminary characteristic for the strains’ stability. A treatment at 28-37°C
for about 30 days is suitable for the tobamovirus group.
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EFFECT OF CRYOPROTECTION ON PRESERVATION
OF LYOPHILIZED IN SAP TOBAMOVIRUSES

E. Stoimenova
Institute of Genetics, Bulgarian Academy of Sciences, 1113 Sofia - Bulgaria

A. Yordanova
National Bank for Industrial Microorganisms and Cell Cultures, 1113 Sofia, Bulgaria
(Summary)

Four strains of tobacco mosaic virus (TMV) and seven ones of tomato mosaic virus (ToMV) were freeze-
dried in plant sap, without and with the protecting medium - 5% sorbitol and 3,6% dextran 40 000.
Accelerated storage test at elevated temperatures was applied and the survival of differentiating in biological
properties tobamoviruses was tested. The relative infectivity, respecting only the influence of storage, as well
as the real infectivity in relation to nonlyophilized virus samples, was determined. The strain survival right
after lyophilization did not certainly correlate with the resistance during the storage period. ToMV strains
causing yellow mosaic proved to be the most stable after storage, whereas the isolated from tomatoes TMV
strains were among the most susceptible ones. The application of protecting medium was of significant
importance for the resistance of freeze-drying increase and for the longevity of the viruses in lyophilized
saps. A quantitative valuation of the effect of the cryoprotectant, freeze-drying and storage was made. The
importance of the three factors was strain specific and the protecting medium and the storage conditions
were the most essential for the virus infectivity after lyophilic preservation in plant saps.
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SEROLOGICAL AND ELECTROPHORETIC CHARACTERIZATOIN OF
THE NECROTIC STRAIN CMV-NB OF CUCUMBER MOSAIC VIRUS

Angela Yordanova'*, Dimitrinka Hristova® and Elisaveta Stoimenaova®

"National Bank for Industrial Microorganiasms and Cell Cuttures, 1113 Sofia, P, O, Box 239, Bulgana;
“Plant Protection Institute, 2230 Kostinbrod, Bulgaria,
“Institute of Genetics, Bulgarian Academy of Sciences, 1113 Sofia, Bulgarna

Summary

Serological and eleclrophoretic properties of Bulganan isolate CMV-NE causing
tomalo fruit necrosis ware imestigalted. lts serogroup affifalion was studied by means
of indirect ELISA with polyclonal and monoclonal antibodies as well as by immuno-
diffusion and immunoelectrophorasis with sera against subgroups | and I of CMV.
Strain NE belongs fo subgroup | but distinguishes from the other tested strains from
this group in counter and rocket immunoelectrophoresis especially. The electrophoretic
mobility of capsid protein and whole wrons of NE was also compared with those of
other vius strains, Strain NE was charactenzed with very bigger mobily of wvus
pariicles in electnc field, It explained differences estabiizhed in immunoelectraphonetic
analysis. The oblained resulls supposed presence of mutations in CMVY-NE, which
leaded to increasing negative surface charnges of Wions.



TOBAMOVIRUS STRAIN P101 ISOLATED FROM
PEPPER IN BULGARIA

E. Stwoimenoval, A, Yordanova
Instinute of Genetics, Sofia. Bulgaria
Mational Bank for Industrial Microorganisms and Cell Cultures, Sofin. Bulgana®

ABSTRACT

The tobamendruy strain PIY was dsedpted from pepper prowing in greenkopse in
Bidgario, [t does nof differ fromi the other Tebastoviruses i vivion morpliodogy, stobiliv in
sapy, prepoavations, dvivd and frozen Teaves ox well gy in e theemal inoctivation point, The
ratin Azapdapo of PI0 purified prepercation is 1.3 and it is higher thar ones for orker
virwses froen e growp, The strein P s close efecivophiorenic moliline fo papeiko malid
wettle virs (PaliMV, straie PH When the hemiodogous antisering (s wsed, P and
other hpical virus straing from the fobamoviruy group areange in the following series of
sevological relalionship: P10 2 PaldiM1 > tobaceo mild green mosaic viens = pepper
mild mottle virus > tobacoo mosaic virgs © fomato mosaic virs, PIO and sivain P1T of
PalMdl ave strowely relafed bt not serofogically identical. Both sivains aveveome the LI
resisiance gene (pabvotvpe P bat gt east 28 occessions af Capsicom chimense are
resistant (o IO and susceptible fo P The Balgarian strain differs from PH By the
reaoiion of romarg ahd Nieoliora debacem ov. Nemsane NN However, the established
differences between bollh siralns are nol encugh o propose PHI as o separate virus and
if can be define ay a stralin of Pabid1re



INFLUENCE OF VIRUS CONCENTRATION ON
EXPRESSION OF CUCUMBER MOSAIC VIRUS
RESISTANCE IN PEPPER

E. Sioimenoval, G, Mannova®, L Garcia-Lugue?
Instifuic of Crenciics, Sofia, Bulgaria’

CIR, CSIC, CF Ramimo de Maezin, 9280400 Madrid. Spain

ABSTRACT

Pepper lines £L537 and L1113 and ov Pleo are inocwlated by £, 5, I8, 25, 75 ool cocimber
masaie vieis (CNT dn inocalmm, Bodk lines are resistand (o fhee viras and ev.Pleo is wsed
ax g suscepiible control. The lines respond with the development of chloroiie (L537) and
necratie (L1113 spats an the inacalated Teall The virns s establiahed ondy in the inoculeied
teerves and their petioles of the resistant lines but ev. Pico is lnocwlated sstemically. The
viras exisience on the rubbed feaves 15 an indicator for the effectiveness of inoculanion.
Secaeliern wdth virs concedtration | eand does aor oculare e Jeeoves, withe OV oo
cendreetion of F el Jnocidates 60, 709 of the rabled Ploooand LIT leaves and 5045 of the
LT3 ones, The kigher conceniraiions (25 and 75 ppinl) inecidate oll the vubbed leaves

The mosale sysiptonis o inoculated Ploo plants ave developed up o 14 davy post ivoci-
tatlort, AN L3T plavnis wiidch ove Iocidated by 75 gl vieus dn rocwlum omd 30% of
Wrese wiich are incculared by 50 gerond are infected sisfemicali: The resistance I8 cvers
cewrte af 66, 7% of LIS plants which are pubbed by 73 ggoml OV, The dota siggest ther
the expression of O resisfarce in pepper depends o virns corcenlvation in inocilion
anel i ix r|r1_',l_'|i'|-;'.l-'¢'.lrr_ll'|"|-r fhe bl fines



PREDICTION OF THE PRESERVATION OF
LYOPHILIZED TOBAMOVIRUSES

A Yordanova!, T Donev!, E. Stoimenova’
Matsonal Bank Tor Industrinl Microorganisms and Cell Cultures, Sofia, Bulgaria!
Instinnte of Genetes, Bulgaran Academy of Sciences. Sofin, Bulgaria®

ABSTRACT

Eleven fobamondiray stegins wore hvophilized e the form of leeves, plant sap o with and
withou! protectand, av well ay protected purified preparation. Acoeleroted storage st of
2RAT AT o 30 fo 240 dme was gppdicd o e freezesdeivd seoples, The infeciivine wiy
fested o a focal host, The swrvivel decrease way repwesenied as pavido=fiest order reics
fiean il predlictions for stalilite of ophitizafes of real siovoiee oondilions (4500 were e
videapedd by oneans of Arebendus equation, The preservation depended an the lvaphilic form
and was strain specific. Some siraing were expecied to loose B0% of the surmdival afler 1-3
vears witile oflers - after rore than 25 vears in wnprotected variants, The preservation ax
provecied prrified preparations will be more than 60-70 vears. Among the tested strains of
fomara mosais viees Bhe hichest fongevity for the sirains of group “2" afler Pefham wias
predicied. The accelerated storaee fest and the prediction faciliiaie e mamtenance of
plamt viens collection.
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Population changes of tobacco mosaic virus strains after
serial passages in tolerant to tobamoviruses tomato

E. Stoimenova!® and A. Yordanova?

'Institute of Genetics, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria;
*National Bank for Industrial Microorganisms and Cell Cultures, PO Box 239,
1113 Sofia, Bulgaria

ABSTRACT. Three similar in biological characterization tobacco mosaic
virus (TMV) strains — Ul, TGM and MA, were inoculated to serial
passages in a tomato cultivar carrying the tolerance Tm-1 gene. The
population changes were investigated by the response of test plants, virus
electrophoretic mobility and serological properties. The results obtained
through the three methods have been confirmed mutually. TGM and Ul
multiplied systemically in tolerant tomato. The emergence of mutants
from tomato mosaic virus (ToMV) was obscured in the first strain while
the second one was replaced only by ToMV from group “1”. In TGM
population changes occurred after the advent of a TMV group “1”
isolate. On the contrary, MA did not infect systemically tomato at all and
this strain was replaced initially by ToMV virions from group “0” and
after that by ToMV from group ‘I’. A predomination of strains from
group “1” that could be related to toMV or TMV was reached at the last
stage after multifold passages in tolerant to tobamoviruses tomato plants.
The present investigation shows that the tested TMV strains differ in the
genetic diversity level of their population within the initial host and they
alter in a different way.

Key words: gene Tm-1, Lycopersicon esculentum Mill., Nicotiana
sylvestris L., tobacco mosaic virus, tomato mosaic virus.

Abbreviations: CP — coat protein; HR — hypersensitive reaction; PEG
— polyethylene glycol; Rf — electrophoretic mobility; ToMV — tomato
mosaic virus; TMV — tobacco mosaic virus.
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INFLUENCE OF THE INOCULATION NUMBER AND PLANT STAGE ON
THE EXPRESSION OF CUCUMBER MOSAIC CUCUMOVIRUS
RESISTANCE IN PEPPER LINES

GALINA MARINOVA, ELISAVETA STOIMENOVA

Institute of Genetics, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria

Key words: cucumber mosaic cucumovirus, CMV, overcome, resistance, pepper lines, ELISA.

Abstract: Two pepper lines resistant to cucumo mosaic cucumovirus /CMV/ were tested. Young
157 plants inoculated with 25 and 50pg/ml were found to be the resistant to the lower CMV
concentration and susceptible to the higher one. L113 plants respond in the same way to 50 and
75 ug/ml respectively. The L57 and L113 plants inoculated at the later plant stage /56" leaf/ are
tesistant to 50pg/ml and 75 pg/ml virus respectively. The data suggest that resistance is overcome
more easily in the young plants. Two-fold inoculation of the L113 plants with 50pg/ml and of the
1,57 lines with 25pg/ml causes systematic CMV movement.
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SERIAL PASSAGES OF TWO TOBAMOVIRUSES IN TOMATO
POSSESSING TM-1 GENE

ELISAVETA STOIMENOVA', ANGELA YORDANOVA?, YONKO YONCHEV?

Instttute of Genetic, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria
? National Bank for Industrial Microorganisms and Cell Cultures,
1113 Sofia, P.O. Box 239, Bulgaria
? Institute of Tobacco and Tobacco Products, 4000 Plovdiv, Bulgaria

Key words: tomato mosaic virus, tobacco mosaic virus, tolerance, electrophoretic mobility,
serological relationship.

Abstract: Three strains of tomato mosaic virus (ToMV) and a strain of tobacco mosaic virus
(TMV), belonging to “0” group and isolated from tomato, were investigated. Serial passages were
carried out in tolerant to tobamoviruses tomato carrying Tm-1 gene. Three types of changes were
observed. The strains causing yellow symptoms did not at all multiply in tolerant tomato and
mutants did not establish. The ToMV green strain propagated systemically and symptomless but
was replaced by virus particles from “I1” group. The TMV strain did not systemically infect
tomato with Tm-1 gene but accumulated in enough quantities in the inoculated leaf to allow the
appearance of ToMV mutant from “0” group, that caused systemic symptomless infection. At the
late stage ToMV virions from “1” group aroused and they dominated in the virus population.
These changes were confirmed by test plants and electrophoretically. The TMV replacement by
ToMV was also proved by serological analysis.
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Characterization of tobamovirus strains
by electrophoretic mobility

A. Yordanova' and E. Stoimenova?

! National Bank for Industrial Microorganisms and Cell Cultures, P. O. Box 239, 1113 Sofia
?Acad. Doncho Kostoff Institute of Genetics, Bulgarian Academy of Sciences, 1113 Sofia

ABSTRACT. Fifteen strains of tobacco mosaic virus (TMV) and tomato
mosaic virus (ToMV) were analyzed by the electrophoretic mobility of the
virus particles. Vertical polyacrylamide gel electrophoresis (PAGE) and
agarose gel electrophoresis were applied. The green ToMV strains from
pathotypes P0 and P1 exhibited higher relative mobility than the type TMV
strain by 32-33% in PAGE and 11-12% in agarose gel, respectively.
Essential changes in the virion mobility of the yellow strains of TMV and
ToMV pathotypes PO and especially P1 were established. The yellow
ToMV strains from P2 migrated in electric field similarly to the green
ToMV ones. The tested strains were divided in subgroups according to their
electrophoretic mobility, pathotype and difference in the mosaic symptoms.
The results revealed considerable number of various mutations in the
capsid protein of the yellow strains. The application of different electro-
phoresis conditions gives a possibility for additional characterization of the

tobamovirus strain variability.
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FEHETUKA HA YCTOUUYMBOCTTA KbM BUPYCHU BOJIECTU

Enucaseta CtoumeHoBa
MHcTUTYT no reHeTuka, BAH, Cocus

GENETICS OF PLANT VIRUS DISEASE RESISTANCE

Elisaveta Stoimenova
Institute of Genetics, BAS, Sofia, Bulgaria

Abstract

Genetic resistance is one of a number of approaches to protect
crops to viral diseases that cause serious economic losses in many
major crops by reducing yield and quality. Different forms of plant
virus disease resistance are compared in this review. Various forms
of non-specific and especially specific resistances (extreme resis-
tance, gene-for-gene resistance and hypersensitive response), genes
for resistance and current knowledge regarding their identity and in-
heritance are discussed.
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SEROLOGICAL CHARACTERIZATION OF
PAPRIKA MILD MOTTLE TOBAMOVIRUS STRAIN P101

Angela Yordanova'* and Elisaveta Stoimenova®

'National Bank for Industrial Microorganisms and Cell Culiures, P.O.Box 239, 1113 Sofia, Bulgaria;
“Institute of Genetics, Bulgarian Academy of Sciences, 1113 Sofia, Bulgana

*Corresponding author, e-mail: ayordanova@dir bg

Summary

The serological properfies of the Buigarian strain P1071 of paprika mild mottle wvi-
rus (PAMMV) were investigated. Counter immunoalactrophoresis and double diffu-
sion test were applied. The semlogical relationzship with fobacco mosaic virus [TMV),
tomato mosaic virus (ToMV), fobacco mild green mosaic virus (TMGMVY), pepper mild
maottle virus (PMMo\] and the Dutch strain P11 of PaMM\V was studied using anti-
sera against P37 and ToMV. The Bulgaran strain PT107T was serologically very clo-
sely related to the PaMMV strain P11 originated from the Netherlands, The perfor-
med immunodiffusion tests with homologous and heterologous antisera allow P101
fo be arranged in different seres of serological relalionship with typical! fobamovirus
strains, PaMMV 15 more rejated to TMGMV and PMMaV than fo TMV and ToMV

Key words: paprika mild moltle virus, fobamoviruses, immunodiffusion, mmuno-
electrophaoresis, serological relationship.
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Pepper Lines Resistant to Economical Important Diseases

E. Stoimenova*, T. Vatchev'"
*Institute of Genetics, BAS, Sofia, Bulgaria
“Plant Protection Institute, Kostinbrod, Bulgaria

Abstract

Pyramiding of genes for high quantity of B-carotene (provitamine A), vitamin C and dry matter content,
anthocyaninlessness, early ripening, high yield and complex resistance to P. capsici, cucumber mosaic virus,
tobacco and tomato mosaic virus in pepper lines were performed. All three lines possess good nutrition and
savour qualities and considerably surpass in earliness and yield the Bulgarian standard cultivars Albena and
Zlaten medal. At botanical maturity the kapiya type fruits of OKalR are orange while those of L14 and L16
are red. All lines are suitable for early and middle early field pepper production and may be efficiently used in
pepper breeding programs.
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RESISTANCE OF TOMATO LINES TO CLAVIBACTER MICHIGANENSIS SUBS.
MICHIGANENSIS, CUCUMEER MOSAIC VIRUS AND TOBACCO MOSAIC VIRUS

E. Stoimenova, V. Sotirova, Zl. Vulkova, Ch. Georgiev
Institute of Genetics, BAS, Sofia - 1113 '

ABSTRACT. The present communication reports the results about
resistance of tomato lines obtained by hybridization with toma- -
t9 wild species to Cmm, CMV and TMV. The selected lines could
ba used in breeding tomato programme for obtaining varieties
and hybrids possessing complex resistance to diseases.
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NEW HYBRIDS IN SWEET PEPPER (CAPSICUM ANNUUM L.)
DEVELOPED ON THE BASIS OF GENIC MALE STERILITY.

T. Hristov*, S. Daskalov,** L. Milkova** and E.Stoimenova™**
* Experimental Station for vegetable crops, Gorna Orjahovitza
** Institute of Genetics, Sofia 1113

Abstract

18 hybrid combinations for early field production and 13 one for cultivation under
plastic house conditions were tested during 1993-1994. The line Zlaten medal ms-8 that
proved to be the best source for genic male sterility was used as female parent. 6 hybrids for
early ficld production and 4 for plastic house production are very promising exceeding the
check variety with regard to earlyness with 25-36 % and in total yield with 22-72 %. The fruits
of these combinations are 2-3 lobbed, long, "kapia"type, with yellow green, light green, green
or dark green immature colour-and red one at maturity.



CYTOCHEMICAL INVESTIGATION OF TOMATD AND CUCUMBER
MOLLEN AFTER CUCUMBER MOSAIC VIRUS INFECTION

. O GEORGIEVA AND E STDNMENIFVA
Instirmte of Generics
Sefin 1113, Bulgaria

1. Abstrnci

B wan esablishied thal TRV uﬂmﬂhmﬂn-ﬂrﬂmphnhmmm
disturbances in resparatory pafhways i pollen - decreade im aclivities of enrymes [Bking
ari i serobic respirstion and increase i octivitics of enoymes invalved i amserohic
respirataon. A nise of perocidase activity as b response bo ihe bictic sress wans pointed
vul. In cucumber pollen embancement of GAPOH activiry was found which b sapposed
o Indicate “de nown”™ biosynibests ol virus RNA. A slight issensiflication of hydrobtic

proceses and decline of MPO acivity in pollen of bath plant species was observed.
These ncenbolic dismarbances were conngcied with drastic drop in pollen vwsbilicy.
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BREEDING SWEET PEPPER (CAPSICUM ANNUUM L.)-LINES WITH COMPLEX
RESISTANCE TO CUCUMBER MOSAIC VIRUS AND PHYTOPHTHORA CAPSICI
LEONIAN

g e B 1

Mihailova B., “Stoimenova E., “Ilieva E. and "S. Daskalov
'Institute of Genetics “Prof. D. Kostoff", BAS, 1113 Sofia, Bulgaria
*Institute of Plant Protection, 2230 Kostinbrod, Bulgaria

Abstract

In Bulgaria as in many countries cucumber mosaic virus (CMV) and P. capsici are the widest
spread pathogens causing severe yield loses. The aim of the present investigation is to develop
lines and hybrids with complex resistance to these diseases. A local Bulgarian line L57 and a
Dutch line L113 resistant to CMV; the line Alfi resistant to P. capsici and the male sterile line
Zlaten medal ms-8 were used to achieve the breeding goals. The CMV resistance tests were
performed after artificial inoculation under glasshouse conditions and then the symptomless
seedlings were planted in the field. The inoculations with P.capsici were carried out 2-3 weeks
after planting the seedlings in the field. Male sterile and fertile lines resistant to both sources
of CMV resistance were obtained. It was established that the Dutch line L113 is resistant to
P.capsici as well. Hybridization in order to combine resistance to both diseases and the male
sterile gene ms-8 in one the same genotype has been initiated.
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TOMATO MOSAIC VIRUS INDUCED SYSTEMIC RESISTANCE AGAINST
BACTERIAL SPOT AND SPECK DISEASES IN TOMATO

Elisaveta Stoimenova', Nevena Bogatzevska®
! Institute of Genetics, Bulgarian Academy of Sciences, Sofia, Bulgaria
? Plant Protection Institute, National Service for Plant Protection, Bulgarian Ministry of
Agriculture, Kostinbrod, Bulgaria

ABSTRACT

Tomato plants primary inoculated with attenuated B-5 strain of tomato mosaic virus (ToMV) and virus
free tomato plants were challenge inoculated with strains of races - RO and R1 of Pseudomonas syringae
pv. tomato (Pst) and strains XvT1, XvT3 and XvPT pathotypes of Xanthomonas vesicatoria (Xv). The
virus inhibits the development of Xv and Pst infections in systemically infected with ToMV tomato. It
was assumed that the virus activates plant’s unspecific defense mechanisms which restrict the
development and propagation of the bacteria t. i. systemic acquired resistance has developed in the tomato
plants.



RESISTANCE OF TOMATO MOSAIC VIRUS TO FREEZE-DRYING

A. Yordanova, E. Stoimenova*, T. Donev
National Bank for Industrial Microorganisms and
Cell Cultures, Sofia, Bulgaria
* Institute of Genetics, Bulgarian Academy of Sciences, Sofia, Bulgaria

Abstract; The survivals after purified preparations freeze-drying of five tomato
mosaic virus strains were investigated. Lyophilized samples were
undergone to accelerated storage test at 28, 37 and 45°C and the
infectivity declining was followed for 120 days. Comparative studies
on different viruses' preservation were performed. The resistance to
lyophilic conservation to a great extent was due to the strain

specificity.
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NPHIANAHE HA ¥YCKOPEHO CTAPEEHE 3A TTPOIHOIHPAHE
JAMMASBAHETO HA THO®IIHINPAHH TOBAMOBHPYCH

Ao Hopmanons, Toaop Homes 1 Enpcasery Cromsenona®

Hanpecan e Garkn U Opos IS sKPOOp s 1 EIeTHEHH EVITVEL, e 239,
LT3 Conips,
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APPLICATION OF ACCELERATED AGEING FOR PREDICTION
OF THE PRESERVATION OF FREEZE-DRIED TOBAMOVIRUSES

Angela Yordaneva, Todor Dopey and Elisavels Sommenova®

Mutwsmal Bank for Indhestron] Mieroorgonismes pnd Cell Coltures, PO Box 23%, 1713 5ol
*Institute of Cenetics, Bulgorian Academy of Seences, 1113 Sofm, Bulgiria

ABSTRACT

Three tobamovinis stramss were freeze-dned i leaves ond were umdergone to acoeler-
ated stormge testal 28, 37 and 45°C for 240 days, The sample infectivity was tested on loen]
bt by fhe method of the leal halves, The stability of the vophilzed viruses alier seceler-
atead ggemg was sirnin specific. The rends in e survivil decresse ot the three tlempera-
iwres were wsed [or exirnpeletion of the dving speed o1 4°C, Afer mothemationl processing
ol the resulis the preservation of (he twhamovimises was predicied of resl somge eond-
tons. It wasexpected the survival wonld low to 0% compared to the mtial one altber frosee-
drving, alter 8 0 30 vears dependmg on the stram, The predietion feditated the sollection
activity in manienanes and leshing of plant viruses

TecTET 30 YeROPEHo CTARSEHE [P NOBANISHEN TEMISRITYPH MOEE 18 ce IPIUoE 30
HPHHO T HE WIETTBIHETS @0 AHPYCA B MUEPOSPITHITSE, E1T0 HIMATEHEETO 1
WHIHEHOCTTE €8 CHESE 10 PeRENNE 07 [ThPIH NOPETEE 11 68 W0 VPaRHEEHETD 15
Apennve |2 3 4] B opeanmmmn smanmn iocoemiEng ©  gpoyvEenn yverolbfmescrTo wa
TOMEMO NI €1, FHECEPENPEing TAOGEIEG 100 PONTIEmE (o - TReTER METEPRL,
PIETHTEMEH 2Ok 3 IpesneTer apersapr | 7,58, 9, 10 Cprnien ¢ w001 = mperisy iHpoHe i
e PO T 5 T U T HE Do G pac T e e, Banrie ¢ 1a ce noabepal
TI0 TR0 THTITH TESICIEpHITY [YH 19 TIe [R10. T I Te CTIEIEL, 6 30 0 T S0T i s TH, 010s mangn
B A0ETENEG Jo0pe ¢ vparseEseTo i Apenmye |11, 12)

llen i mcToRNETE paliord € I ¢e [Pe RN SRIEiRimeTs B PewIHn VeHisHE
cExpaHene (3907 1w TP s ToSas00 BTy S H QL B Y MIRR=CY DB Sy IEHE,
Ko 22 [PRTOEH MOTSAMTTHHECKD MOIETHEE,




PEPPER LINES WITH COMPLEX RESISTANCE
TO VIRUS AND FUNGAL DISEASES

£. Stoimenova, G. Marinov, S. Daskalov
nstitute of Genetics, BAS, Sofia, Bulgaria

15 pepper lines resistant to Phytophthora capsici, tobacco
and cucumber mosaic viruses were developed. The plants of
these lines are 60 — 80 cm high with 2 - 3 main branches. Fruit
are pending with 10 - 15 cm length and 80 - 110 g weight. The
colour is dark green with glossy and pericarp thickness - 6 -8
mm. Accarding to the fruit shape the lines are divided in 3
groups: first one -~ mainly two lobbed (so called “kapia” type}.
second one - three lobbed and the third one - prolonged

cylindrical and trapezoid (so calied “lamio” type).



®EHOTUMNHA XAPAKTEPUCTUKA HA YCTOWYUBOCTTA KbM
KPACTABUYHOMO3AUYHUA BUPYC HA NUHWUM NUMNEP

lanuna MapuHosa, Enucasera CtoumeHosa, Bucrpa Muxaiu-
nosa

UHcmumym no eeHemuka, BAH, 1113 Cogpus, bvneapus

PHENOTYPE CHARACTERIZATION OF RESISTANCE TO
CUCUMBER MOSAIC VIRUS IN PEPPER LINES

Galina Marinova, Elisaveta Stoimenova, Bistra Mihailova
Institute of Genetic, Bulgarian Academy of Sciences, 1113 Sofia,
Bulgaria

ABSTRACT

Phenotype characteristics of resistance to cucumber mosaic virus (CMV)intwo
pepper lines have been investigated. The lines differ essentially in their response
after CMV inoculation. Leaf inoculated with CMV developed different symptoms -
chlorotic (L57) and necrotic (L113) spots. These spots appeared comparatively late
on the 10™-15"day after the inoculation if the day temperature is not low then 25¢C.
Plants growing at a constant temperature slow up the appearance of symptoms and
even prevents it on the inoculated leaves. Most of these leaves fall down and rarely
necrotic stripes could be formed from places where leaves have been attached to the
stem. The check of virus distribution in plants shows that only in the inoculated leaves
and their stems contain virus. CMV resistance in our pepper lines shows dominant
penetrant inheritance.
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2230 Kocmunbpod, Bunazapus,

e-mail: nbogatzevska@abv.bg

VIRUS AND BACTERIAL DISEASES SPREAD
ON PEPPER IN BULGARIA

Elisaveta Stoimenova*, Nevena Bogatzevska**

* Institute of Genetics, Bulgarian Academy of Sciences, 1113 Sofia,
Bulgaria

**Plant Protection Institute, National Service for Plant Protection, 2230,
Kostinbrod, Bulgaria

ABSTRACT

The samples collected from pepper plants with virus and bacterial dis-
eases symptoms, cultivated in different Bulgarian regions were tested. To-
bacco mosaic virus (TMV); tomato mosaic virus (ToMV); pepper mild mottle
virus (PMMoV), pathotype P1.2 and Xantomonas vesicatoria pathotype PT
were identified. CMV and X. vesicatoria prevailed in field pepper and
tobamoviruses — in plastic greenhouse pepper.
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FHENOTYPIC AND BIOOCHEMICAL EXPRESSION OF THE RESISTANCE PEPPER
PLANTS WITH DIFFERENT SUSCEPTIBILITY TO CUCUMBER .Hf_.l;él "VIRLY
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bt
Detelina Petrova', Galina Marinova’, Elisaveta Stoimenova2, .luli_ﬂﬂ_iilﬂrkm'skn'.
. Veneta Kapchina-Toteva', L
' Department of Plam Physiology, Faculiy of Bislagy, University of jﬁﬂ:{: 1164 Safia, Bulgaria
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ABSTRACT &

Twao ling peppers (L113 and Okal) of apsicin ammm n‘ltﬁﬁﬂ}ﬁ:mm susceplibility 1o Cucumber mosaic
virns (CMV) and mfuence of pathogencsis on the biochemigal’ and phenotypic expression were studied
Mecrotic local lesions accompamied by the rapid MﬂmulﬂElDli:H H:D and proline and low catalase activilty on
the inoculated leaves of resistant line L113 were observegh=The correlation between changes of biochemical
parameters and susceptibility of pepper line to CMVY was@stablished.

Koy wordy: AT resisiorice, pepper pliwis, m.rrr.fuu*'._g}m'-'f_r. Ly, profime

AT



Intermational Saience conference 4% - 5" June 2009, Stara Zagora, BULGARIA
"Economics and Society development on the Base of Knowledge"

AHTHOKCHJIAHTHA IAIHTA HA PACTEHHA TTANEP B XOJA HA HHDEKIIHATA
OT KPACTABHYHOMOZANYHHA BHPYC

Mevennna MNerpora’, Fanmea Mapusoea®, lanka Yanesa', Eoncasera Cronvenoga’,
Benera Kanunna-Tovesa'
"h’ar.um;m " dreanoaocud wa pacmienning, Buososaacosn dhayvamem, CV " Ca K Oxpudern ™, dva.
“Hpazan Haweos ™ 8, 1164 Coghun, Fracapua, deteling abiofoc.wni-sofia bg
'_Hrr-:'mrr.!.ru'm o cenemuga, BAH, 1113 Codgin, Swaeamin

ANTIOXIDANT DEFENCES IN PEPPER PLANTS DURING CUCUMBER MOSAIC VIRUS
INFECTION

Detelina Petrova', Galina Marinova’, Ganka Chaneva', Elisaveta Stoimenova’,
Veneta Kapchina-Toteva'
; Department of Plant Physiodogy, Facwlsy of Biology, Universiity of Sofia, 1164 Sofia, Bulvaria
dereling abiofac uni-sofia bg
! Institute of Generie, Bulgarian Academy of Sciences, 1113 Sofia, Bulearia

ABSTRACT

The effects of Cucumber mosaic virns (CMY) infection on the activities of gualacol
peroxidase (PO, catalase (CAT) omd carotenond content in two lincs Capsicim anmmemn plants
were mvestigaled, The mercase of corotenoids in the susceptibility bine Okal was observed.
while carotencid content in the resistant ling 113 was the same in infected and control planis
The sctivibics of peroxidases, calalases and caroiencid conteni changed sccording o the
susgeplibility of investigaied pepper lings to Cuopmber mrosate virns, The correlation between
the antioxidant enzymes and susceptibility of pepper plant 10 CMVY was observed

Kew wards: CAT peroidase acihviny, coralicee aoibvily, carotenald covttent
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