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Introduction
Grapevines have been one of the most important crops of Buigaria both from the economic and social
point of view. The total area under vines !s about 131 069 ha of which 110 505 ha yield wine grapes and
only 20 564 ha table grapes. The range of wine grapes cultivated is presented by local and introduced
varieties. Red wine varieties cover 52o/o of the total wine grape area. The most distributed varieties are
"Pamid" (35Yo), "Merlot" (18%) and "Cabernet Sauvignon" (16%). White wine areas is occupied by
"Rkatzitelli"- 25o/o from the total white ivine ai-eas, "Dimijat" (21%), "Chardonnay" (5%), "Muscat Otonel"
(5  %)  (1 )

Regarding the 20 564 ha planted with table grapes, "Boigar" leads the way representing 75% of them,
foliowed by "Muscat Harnburg" (7%),"Cardinal" {sa/o), "Sultanina (1%)". Last, but not least, the new local
iable varieties such as "Velika", "Nadezda", "Hybrid Vi-1V", "Muscat Roussenski", "Rusalka 1" and oihers
are much appreciated in the local and foreign rnarkei. At the period lots of viticulture pi'oblems are stil l
waiiing for decision. Lar"ge part of the vineyards is toc old and emergency needeci to renew (65%).
Develcpment and maintenance of Buigarian pre-basic grape genebank and a certification scheme related
to the European Legislation for ihe marketing of material for the vegetative propagation of grapevines
fDirectives 68/193, 711140,771129 and 02111] appeared to be a promising step for solving the key
problem for revitalisaiion of Bulgarian viticulture. The objective of the present study was the development
and evaluation of a Bulgarian grapevine genebank trough preliminary field selection, ELISA tests for 16
viruses, bacteriai analyses, DNA identification, ln vitro micropropagation and establishment of nuclear
pre-basic piants. This invesiigation was carried out within the framework of a previously reported
grapevine selection programme of ihe AgroBiolnstitute (ABl) (2).

Materials and Methods
The mature cuttings from preliminary field selecied plants placed on all parts of Bulgaria were used as a
basic source for plani material development. A grapevine certification scheme based on Martelli ef al.
(1999) and on EEC Directives 681193 and 02111 was employed. ELISA analyses for 16 viruses were
carried out as described by Voller et al. (1976) using DAS ELISA and RTA EL|SA kits obtained from
BIOREBA@. Bacterial anaiyses and DNA identification were based on modified protocols, reported by
Genov er a/. (2005) and Hvarleva et al. QAaq. For grapevine clonal micropropagation a rnodification
protocoi based on Samson & Gasteran (1971) was used. The acclimatisation of grapevine in vitro plants
Was based on a modification of the protocol described by Babrikov ef a/. (2000).

Results and Dlscussion
Results from ELISA tests indicateci the high presence of viral diseases - toialiy 7s.SA% of the cuttings
were infected. in opposite, only 7 % carrying crown gall ciisease. Thanks to ihe previous ABI seleciion
prograrnme, there are not find non- authentic ones after SSR molecular analyses. Flealthy plants for the
establishment of nuclear pre-basic stock vrrere selecied. Genetic and health status of the established ABi
grapevine genebank upto25.C7.2005 were showed on Table 1. The genebank has been maintained on
ihe three level (ln vitro, greenhouse ancj fielC). Since 2C04, there are two field replication of the genebank
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placed both on ABi grapevine bases Biiala (Nortn part cf Buigai"ia- Rousse region- Tsenko'95 Ltd ) and

on village Nayden G|rovo (Souih part of Buigaria- Flovdiv region- Pepinier- Consult,Agot'biotech Ltd.).

Tabie 1 of ABI nebank /u io 25.C7 .24051

Virus Diseases

1. Grapevine Fanleaf Virus (GFLV)
2. Arabis Mosaic Virus (Ariv'lv)
3, Crapevine Leafrol l  assoc. Virus 1 (GLRaV-1)
4. Grapevine Leafroll assoc. Virus 2 (GLRaV-2)

5, Grapevine kafroli assoc. Virus 3 (GLRaV-3)

6. Grapevinc Leafrol l  assoc. Virus 6 (CLRaV-6)
7. Grapevine Fleck Virus (CFkV)
8. Grapevine Virus A (GVA)
9. Grapevine Virus B (CVB)*

10. Raspberry ringspot virus-ch strain (R.pRSV-ch)

1L. Raspberry ringspot virus- g strain (RpRSV-g)
12. Strawberry latent ringspot virus (SLRSV)

13. Tobacco ringspot virus (TRSV)
14. Tomato ringspoi virus- Chikadee strain (ToRSV-Ch)

15. Tomato ringspot virus-peach yellow bud mosaic strain (ToRSV-

3 years preiiminarY
seieciion on the base of
ampelographic and
economic chalacteristics

Crown gall

- Agrobacterium vitis
- Agrobacterium

tumefaciens

PYBM)
16. c n Latent Virus

1. ELISA analyses

. ELISA Kits

BIOREBA@ - Switzerland
'. AGRITEST@- ITAIY
4 "AGROBIOINSTITUTE- Bulgaria

2. Nlolecular diagnostics

under the way

1, Visual observation
- Prof. V. Vulchev
- Prof. I. Todorov
- Prof. L. Radululov
- Prcf. K. Katerov
- Prof. S. Pandeliev
2. DNA identification
- microsatellite /SSR/

markeis:
VvUCHl l ;  VvUCH29;
YrZAGZl; YrZAC4T;
YflAA62; YrZAG64;
YrZAGT9; YrZAC83;
VVS2

Except mentioned above companies, working under strict controi, ABI has a long term contracts also with

other leading Bulgarian nurseiies such as AMr/- Agro Ltd., PPK Korten, Zaychev & son Ltd. Genetic and

health statui of the genebank is presented on T;b.1. lt was showed also methods and the names of

breeders included in 
"preliminary field selection of the rnother plants. The genebank is already used for

production of pre-basic and basic materia! in contribution with ABI first pre-propagation bases.
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Isolation and characterization of Agrobacterium strains from grapevines 
in Bulgarian vineyards and wild grapes, V. vinifera ssp. silvestris 

I. GENOV, I. ATANASSOV, I.TSVETKOV and A. ATANASSOV 

AgroBioInstitute, Sofia, Bulgaria 

Summary 

Twenty strains of Agrobacterium spp. were isolated 
from grapevines derived from 9 different grape-grow-
ing regions in Bulgaria and from symptomless wild 
grapes, Vitis vinifera ssp. silvestris, naturally growing 
in forests of South-East Bulgaria. The isolated strains 
were examined by biochemical and pathogenicity tests 
and PCR analysis of chromosomal and plasmid-located 
genes. Two of the studied strains resemble non-patho-
genic A. tumefaciens, but the others were determined as 
tumorigenic A. vitis. Only one out of 18 A. vitis strains, 
isolated from grapevines, was found to harbor vitopine 
Ti plasmid type. Surprisingly, all 4 A. vitis strains iso-
lated from symptomless V. vinifera ssp. silvestris plants, 
proved to be tumorigenic. Thus, for the first time we 
report the isolation of pathogenic A. vitis strains from 
wild grapes. The strict correlation between the results 
from biochemical and virulence tests and PCR analysis 
suggests that the chosen PCR procedures can be used 
efficiently for direct PCR testing for the presence and 
tumorigenicity of A. vitis in grapevines. 

K e y    w o r d s :  Agrobacterium, grapevine, wild grapes, 
V. vinifera ssp. silvestris, pathogen strain, polymerase chain reac-
tion. 

Introduction 

Crown gall is one of the most important and wide-
spread bacterial diseases of grapevines. It is caused pre-
dominantly by Agrobacterium vitis, although A. tume-
faciens was also found occasionally in infected vines 
(BURR et al. 1998). Agrobacterium survives systemically 
in infected grapes (LEHOCZKY 1968). There is no effective 
chemical control and the preventive measures including 
early detection of the pathogen and propagation of disease-
free planting material are the only way out (BURR et al. 
1998, BURR and OTTEN 1999). In recent years the use of 
a non-pathogenic A. vitis strain F2/5 for biological con-
trol was proposed (BURR and REID 1993, BURR et al. 1998). 
A number of A. vitis strains were isolated from various 
grape-growing areas in the world; they were further char-
acterized for their tumorigenic capacity, T-DNA structure, 
physiological and biochemical properties. Representative 
strain collections were established and well characterized 

Correspondence to: Mr. I. GENOV, AgroBioInstitute, 8 Dragan Tzankov blvd., 1164 Sofia, Bulgaria. Fax: +359-2-963-5408. E-mail: 
ivan_genov75@mail.bg 

reference strains were selected (BURR et al. 1998, BURR 
and OTTEN 1999). Ti plasmid-located genes are responsible 
for the tumor formation in infected plants (BURR and OT-
TEN 1999 and references therein). Restriction maps, cloned 
fragments, and sequences are now available for the major 
types of A. vitis Ti plasmids. With regard to the Ti plasmid, 
three basic structures have been defined: the octopine/cu-
comopine type, the nopaline type and the vitopine type 
(SZEGEDI et al. 1988, BURR and OTTEN 1999, SZEGEDI 2003). 
Different primer pairs based on plasmid and chromosome 
DNA sequences are designed and PCR analysis was suc-
cessfully applied for detection of A. vitis, prediction of 
strain tumorigenicity and T-DNA type (WINANS et al. 1987, 
EASTWELL et al. 1995, HAAS et al. 1995, LOUWS et al. 1999, 
SZEGEDI and BOTTKA 2002). 

The presence of wild grapes, V. vinifera ssp. silves-
tris, naturally growing as single plants in the forests of 
South-East Bulgaria was reported by NEGRUL (1968) and 
KATEROV (1968). The occurrence of Crown Gall disease 
in Bulgarian vineyards was described for the first time by 
VALACHEV (1902). MALENIN (1980) reported Crown Gall 
to occur in all grape-growing regions of Bulgaria. Besides 
these studies no systematic collection, differentiation and 
characterization of Agrobacterium strains isolated from 
Bulgarian vineyards and naturally growing wild grapes 
was performed so far. 

Here we describe the isolation and characterization of 
Agrobacterium strains from different grape-growing re-
gions of Bulgaria. Moreover, the isolation of pathogenic 
A. vitis strains from wild grapes (V. vinifera ssp. silvestris) 
is reported. The application of biochemical and PCR tests 
for strain differentiation and the determination of strain tu-
morigenicity are discussed. 

Material and Methods 

B a c t e r i a l   s t r a i n s :  The donor grapevine 
plants are located in different grapevine growing regions 
and represent old native V. vinifera cvs like Mavrud and 
Dimiat, widespread cvs like Cabernet Sauvignon, Merlot 
and Chardonnay and locally selected cv. Velika. V. vinif-
era ssp silvestris plants were found in the forests of the 
Arkutino area and the Stranja Mountain, South-East Bul-
garia. V. vinifera trunks and canes with typical crown galls 
were collected from vineyards in the main grape-growing 
regions of Bulgaria. Stem samples from wild V. vinifera 
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Genetic diversity of Agrobacterium vitis strains, isolated from grapevines and 
wild grapes in Bulgaria, assessed by Cleaved Amplified Polymorphic Sequences 

analysis of 16S-23S rDNA 

I. GENOV1), I. ATANASSOV1), Y. YORDANOV2), I. TSVETKOV1), and A. ATANASSOV1) 

1) AgroBioInstitute, Sofia, Bulgaria 
2) Sofia University “St. Kl. Ohridski”, Department of Genetics, Sofia, Bulgaria 

Correspondence to: Mr. I. GENOV, AgroBioInstitute, 8 Dragan Tzankov blvd., 1164 Sofia, Bulgaria. Fax: +359-2-963-5408. E-mail: 
ivan_genov75@mail.bg 

Summary 

Nineteen tumorigenic Agrobacterium vitis strains 
isolated from commercial vineyards and wild grapes at 
different locations in Bulgaria were studied in relation 
to the Ti plasmid type and chromosomal background. 
The PCR analysis showed that all but one of the strains 
harbor an octopine/cucumopine type of Ti plasmid and 
one carries a vitopine type. The genetic diversity among 
the studied strains and 20 more A. vitis strains origi-
nating from different geographic regions in Europe, 
Asia, USA and South Africa was assessed by Cleaved 
Amplified Polymorphic Sequences (CAPS) analysis of 
16S-23S rDNA region. The comparison of the obtained 
CAPS profiles and performed cluster analysis showed 
a high level of polymorphism among the studied strains 
distributed in totally 15 different groups within two 
main clusters. All Bulgarian strains are located in only 
three groups within one of the clusters. A high level of 
correlation between the chromosomal background and 
type of the carried Ti plasmids was found. The per-
formed CAPS analysis demonstrated that all A. vitis 
strains isolated from wild grapes (V. vinifera ssp. sil-
vestris) showed CAPS profiles identical with a number 
of strains isolated from commercial vineyards from 
different vine-growing regions in Bulgaria. A possible 
origin of this group of strains from an ancestral A. vitis 
strain, which initially inhabits wild grapes (V. vinifera 
ssp. silvestris) and later has been disseminated to culti-
vated grapevines is proposed. 

K e y   w o r d s :  Agrobacterium vitis, genetic diversity, 
16S-23S rDNA, Cleaved Amplified Polymorphic Sequences 
markers, wild grapes, Vitis vinifera ssp. silvestris, 

Introduction 

Agrobacterium vitis is the predominant causal agent 
of crown gall disease of grapevine (BURR et al. 1998). 
The pathogenic strains harbor Ti plasmid, which includes: 
T-DNA region that is transferred into plant genome, viru-
lence genes responsible for packaging and transport of the 
T-DNA and genes involved in the synthesis and catabo-
lism of opines. The Ti plasmids of A. vitis are classified 
into three main types: an octopine/cucumopine, a nopaline 
and a vitopine. Each Ti plasmid type has a specific genetic 
make-up of the T-DNA structure and is related to a par-

ticular type of opine synthase gene(s) (SZEGEDI et al. 1988, 
BURR and OTTEN 1999, SZEGEDI 2003). The opines metabo-
lism of A. vitis is not exclusively linked to the Ti plasmids, 
since existence of non-pathogenic A. vitis strain F2/5 har-
boring an octopine utilization plasmid was reported by 
SZEGEDI et al. (1999). Following a genetic characterization 
of diverse pools of tumorigenic strains of A. vitis, MOMOL 
et al. (1998) demonstrate a high correlation between the 
chromosomal background and the type of Ti plasmids the 
strains carry. In recent years, the genetic diversity of A. 
vitis strains was evaluated mainly by assessment of the ri-
bosomal DNA sequences (BOUZAR et al. 1995, OTTEN et al. 
1996, MOMOL et al. 1998, ARGUN et al. 2002). While the 
16S and 23S genes of the ribosomal operon are highly con-
served, the intergenic spacer region (IGS) between them 
is variable in Proteobacteria and thus suitable for analyz-
ing closely related strains. Using “universal” PCR primers, 
regions of the ribosomal operon including the intergenic 
spacer could be readily amplified and characterized by 
Cleaved Amplified Polymorphic Sequences (CAPS) anal-
ysis. This approach could be easily applied to study very 
diverse pools of strains, providing high reproducibility of 
the results and reliable comparison of the obtained data 
within different experiments and laboratories.

In a previous study we reported the isolation of Agro-
bacterium strains from grapevines in Bulgarian vineyards 
and wild grapes and their physiological, biochemical and 
tumorigenicity characterization (GENOV et al. 2006). It 
was demonstrated that tumor bearing grapevines, as well 
as symptomless wild grapes (Vitis vinifera ssp. silvestris), 
contain predominantly pathogenic strains of A. vitis.

In this study we determine the Ti plasmid type of 
19 pathogenic A. vitis strains and apply CAPS analysis 
of rDNA region for assessment of their genetic diversity 
together with 20 other A. vitis strains originating from 
different countries. The correlations of the determined Ti 
plasmid type and chromosomal background, as well as the 
possible origin of the A. vitis strains isolated from the wild 
grapes are discussed. 

Material and Methods 

P C R   a n a l y s i s   o f   t h e   s t r a i n s :  The 
A. vitis strains used in our experiments are listed in the 
Table. Bacterial DNAs were isolated from overnight cul-
tures using the rapid Triton X-100/sodium azide protocol 
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GRAPE\,TNE WR.US DISEASES IN BULGARIA

St. n . s II st. d-r.Iankulova M., n.s. I st. d-r Tsvetkov tr.,
n.s. II st. d-r Kamenova V., n.s. II st. d-r Kondakova V., Akademic
Atanas.sov A., Prof. Vulchev V., AgroBiolnstitute - Sofiao Bulgaria.

SUMMARY

Progress in monitoring of grapevine virus diseases in Bulgaria during the period 1999- 2003 was pre-
sented. Totally, 1072 samliles from two years previously breeding selected 86 grapevine varieties, 13 rootstocks
and 20 hybrid forms from different vineyards in Bulgaria were analyzed for 8 economicallv important
viruses: GFLV (Grapevine Fanleaf Virus), GBLV (Grapevine Bulgarian latent virus), ArMV (Arabis Mosaic
Virus), AILV (Artichoke Italian Latent Mrus), GLRaV 1 and 3 (Grapevine ieafroll associated viruses 1 and
3) GFV (Grapevine Fleck Virus) and GVA (Grapevine Vims A). The results showed that rotal of 73.18 %o of
the ELISA tested Vitis vinifera vines and rootstocks were infected by one or more viruses. The most wide-
spread virus was Grapevine flack virus (GFkV) (18.00%), followed by Grapevine leafroll associated viruses
1 and 3 (14.41 %) and Grapevine fanleaf virus (GFLV) (11.69%). There are not detected ArMV and AILV-.
Virus free varieties and rootstocks were included in AgroBiolnstitute pre basic genebank after 5 in vitro
propagation passages.

KEY WORDSz grape, Bulgarian grapevine t,iruses, grapevine certi/ication.

Hanocrregt,k c uHmeHsu8nomo
crsga8aHe Ha noBu ,r.o:oBu uacad<-
geHur u usuckBauurma Ha EBpo-
ne[ckama o6u,nocm kuna sgpa8uo-
mo cbcmof lHue Ha nocagbrrHu.r l
MamepuaA, uHmepecbm kt'u Bu-
pycHume 6o,necmu B masu kyr,my-
pa 3HaqumelHo HapacHa. flupek-
mu8ume ca kamezopu.rHu - uacak-
geHuqma ce kamezopusuparn u
moqHo ce onpege^.rrm HaquHume
ua omzlerkgaHe Ha Ao3ume, npeg-
Buqenu sa pasuHo*aBaHe. 3naqu-
meloH e 6poam ua Bupycume unu
Bupycuo nogo6nume 6o,recmu no
ma:u kyr,,mypa. Te ca noBeqe om
60 na 6poir, kamo Henpekrrcnamo
ce pceucmpuparl HoBu namozeHll.
Bezemam uBHom0 pa3M Hor l iaBaHe

Ha Ao3ama, npeHac_r{He Ha pe3Hu-
qu om M.rrcmo Ha Mflcmo, omz-
,terhgaHemo i npu pa:.uuHu ycno-
Bul, gonpuHac-flm m.fl ga e usl.o-
>kena u na vrHozo6poDuu npeHo-
cume^u - HeMamogu, AucmHu u
ulumoHocHu Bt,uku. f lo,ryuaBa-
Hemo Ba sgpaB nocagbueH Mame-
pua^ ulu cepmu$uuupaH e gtiAt,z
u c,torkeH npouec, korfmo Bkrrloq-
Ba npegna:Hu, 3au-lumHu Ll npu
Heo6xogul . locm o39paBume,rHu
Meponpusmun .  Kaugugam p ra [ -
qul lume pacmeHus,  usnol .g8aHu
sa pasuno*ia8aHe. ce konmpo,tu-
pam om lnbAHoMou{eHu opuaHu.
Pacmeuugma mpn6Ba ga omeo-
Baprm H i i  onpegeneHr i . n  Buq i
conm. kamo omct,cm8am kak8u-

mo u ga 6u,r.o 5o,r.ecmu.
I4scneg8aluxma na Bupycume no

Ao3ama c.rcg 1960 z. 6xxa cbcpego:
moueHu znaBHo Brpxy uenaamogon-
peHocuMume Bupycu /fh6,r.11, kamo
npo8usopno me ce pa3ge,{qm Ha eB-
ponericku u anepukaucku. Mspark-
gaHemo ulu gezenepaquama o6uk-
uo8eHo ce c8tp:Bam c "koco8rs,rue-
mo", koemo qecmo ce npueua ka-
mo cuHoHuM Ha Fanleaf u,r.u
Reisigkrankheit, o6eguHa8auqo He-
MamogonperlocLlMume uu$ekquu.
Cuvrnmortlume Mozam ga 6rrgam
pa3nuqHlr u sa8uc-qm go eotsMa cme-
nen om copma, nog.torkkama, krru-
MamuqHLlme oco6enocmu. a criuio
maka Ll om ulaMa Ha Bupyca. Taka
HanpllMep om ^o3a c rpka ;l i trrmr:

l o
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l . I lpuuunumenu na urpa>kgauemo
(degeneration), eBponetcku Bupycu
l. l. Kr:coBte^ue (Crapevi ne fanleaf virus -G FLV)
1.2. Apa6uco8a no:alka (Arabis mosaic virus-fuMV)
1.3. Ao:oB xpoua8o Mo3ailqeH Bupyc

(Crapevine chrome mosaic virus - GCMV)
1.4. .fleogoB AameHmeH npt'cmeuo6ugeu Bupyc

(Strowbeny latent ringspot virus -SLRV)

1.5 Ma,ruuo8u nptcmeuo8ugnu nemHa
(Raspberry ringspot, virus - RRV)

l.6. ApmuuokoB uma,rucucku,tameumen Bupyc
(Artichoke ltalian latent virus -AILV)

1.7. 9epnu goMameHu npbcmenoBugnu nemHa
(Tomato black ring vinrs - TBRV)

1.8. Ao:oB AameumeH 6r'reapcku Bupyc
(Crapevine Bulgarian latent virus - GBLV)

2. I lpuuuHumelu na aakrrp>ka8s8qHemo
(decleine) (arrrepukaucku Bupycu)

2. l. flpackoBena posemt na rrosatrka
(Peach rosete mosaic virus - PRMV)

2.2. Eonrameuu npt cmeuoBugHu nemHa
( Tomato ringspot virus-ToRV)

2. 3. TlomloueBu nprcmeuo8uguu nemna

(Grapevine Tunisian ringspot virus - GTRV)

Bupycu

Aucma u3o^,upaxMe ulaM 862 Ha
apa6ucoBama Mo3aika /Arabis mo-
saic virus - fuNtv/. Aosu om copm
IOncku 6ucep B pailoHa Ha noMopue,
noka3Baqu 6.tegorlrt"tmo x^opomuq-
Ho ou,BemrBaHe no Aucmama, 6,D(a
3apa3eHu c Ao3o8u-s ̂ ameHmeH 5bA-
eapcku Bupyc /Grapeveine Bulgarian
latent virus - GBLV/. Ctuluxm Bu-
pyc no KaSepHe CoBuHmu B llno8-
guBcko rL\u no lllupoka Me,uuurka
B CaHgancku e AameHmeH. llo nuc-
marna He ce Ha6rrloga8atTl npu3Hallu,
Ho AO3Ume Ca nO-CAa6O pa38umu Om
3gpa8ume. B nra^ko onurrruo Haca*(-
geHue [J i,iHcrnumyma 3a 3auluma
Ha pacmeHlrqma B KocmuH6pog
nile3 Mecequme MelI u lonu ua 2006
e. no Aucmama Ha no3a om copm Pka-
Llume^Ll 3a6e^-q3axMe c^a6o u3pa3e-
Hil Mo3alika, kolmo no-kt'cHo Lt3-
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Xiphinema index
X. diversicaudatun-r

HeusBecmelt

X. diversicaudatum

Longidonrs macrosoma
Paralongidorus maximus, L.elongatus

L.attenuatus, L. fasciatus

L. elongatus, L. attenuatus

ueugBecmeH

X.americanum, L.elongatus
L.diadecturus, X.califomicurn,X.rivesi

X. amencanum

neu:Becmen

qe3Ha. om megu AucmeHqa u3o,\u-
paxMe Apmuruoko8ufl urna^uaHcku
AameHlneH Bupyc /Artichoke Italian
latent virus - AILV/.

Alrepukanckume nemamogon-
peHocuMu Bupycu npegB8ukBam
no e8pone[ckume copmo8e, om-
e^ei(ganu B no-cmygeHu pailoHu,

Bgrkyg*eH pacme*(, nuctk go6u8

u 6bp3o 3aau8aHe...,Taka uanpuuep
Ao3ama om copm Kapguua'r, B ko-
rmo goka3axMe Ha^uquemo Ha

, [ , ouamenume npbcmeHoBug  Hu

nemna eguH "aMepukaHcku" Bu-
pyc  /Tomato  r i ngspo t  v i r us -

ToRSVi, uarw 4 s, 6e no-c.na6o pas-

Buma om ocmaHalume u Ha cneg-

Eaulama zoguHa 3azuHa.
B Hacntoqurama pa6oma npeg-

cma8qMe pe3y^mamume om LI3c-
^egBaHLl-qma, Hanpa8eHu npe3 noc-

Tn6.tu4n I. He"uanrcgonpeHocurt4u Bupycu tro rro3ttrrxu u nrexrunte 9ekmopu

/no Martelli, 2003 /
--l--

I

Ttt6,tu4a 2. Aosu, uurlekmupawu
c Bttpyca ua kocoBtgtuemo

Grapevine.ftutleuf virus - GFLV

Apnlrpa 12
Boreap 23
Epecmo8uqa 8
Muckem Tpakuircku 4
Pycencko egpo 6
Cynep pau Eo,r,eap 9

2. 9ep8enu gecepmHu

frvr:a
MaBpyg
Ivia8pyg kr'. I
MaBpyg k.t.2
Me.*ruruku Py6uu
Mep,ro
Pauna Me,uuruka
/Me,nnuk 55i
Py6un
Ceuso
Cmopaosux
IIIeBka

23
t36
44
63
6
12
3

3 8

3
5

4
1 1
2
5
J

1
I

AegHume nem zoguHu nbp8oHa-
qa^Ho B Tlucmumyma no zeHe-
muqHo uHt(eHepcmBo B Kocmun-
6pog,  no-krcHo npeuMeHyBaH B
Azpo6uollHcmumym cbc cega^u-
qe B CoQua. lanHume o6x8aulam
mecmupaHemo Ha 86 copma, 13
nog^od(ku u 20 ce,tekquoHHu Ho-

Mepa. ABmeHmuqHume copmo8e,
cb6upaHu om qq^ama cmpaHa, 6s-
xa nog^ot(eHu Ha npegBapume^-
HO mecmupaHe, npegu m.rrxHomo
uH Bumpo LrAu uH BuBo pasnrHorka-

Baue, neo6xoguMu 3a m.Hap. leH-

6aHka. Pas8umume M^aglr AucmeH-
qa ce u3c^eg8axa no Memoga gBo-

eH aHmumr^o caHg8uq Ha eHsuM-
Huq uMyHo^ozuqeH Memog /DAS-
ELISA/ sa Bupycume ktco8osl'ue /

Grapevine fanleaf  v i rus -GFLV/,

ArMV GBLV u AILV. Tecmo8e-

Bekmopn
__9ig1!pSr --_94paaeHu

1. Eelu gecepmnu

flarvrug k,ron 2 3
flar'uepu 5
Tuqa 5

3. 9ep8euu Buneuu copmo8e

M K 4  6  2
O6uro : 21 419 49 (1
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Introduction
Viticulture is an important industry in Bulgaria and grapevines 
are grown on approximately 129,580 ha. Virus diseases on 
grapevine have a signifi cant economic impact on plant growth, 
yield and fruit quality, as they can affect the graft compatibility, 
rooting capacity, winter hardiness, longevity of the vines and 
to lead to plant mortality (10). More than 53 viruses have been 
detected in Vitis (8, 9) and at least 8 viruses of them have been 
found in Bulgaria (6). 

All known grapevine viruses are graft-transmissible. 
They are spread long distances through infected propagating 
material (buds/cuttings), or by the use of rooting cuttings 
from infected canes. Additionally, several grapevine viruses, 
classifi ed as “nepoviruses“, including Grapevine fanleaf virus 
(GFLV), Arabis mosaic virus (ArMV), Tomato black ring 
virus (ToBRV), Tomato ringspot virus (ToRSV) and Tobacco 
ringspot virus (TRSV) are transmitted in short distances by 
certain species of nematodes.  

The control of grapevine viruses is dependent upon the 
effectiveness of clean stock programs, where virus-free 
propagation material is used in nurseries and vineyards. 
Addressing the problem of the sanitary improvement of 
vegetative propagated crops, the EEC issued and acted 
Directive 68/193, complemented by Directive 00/11 containing 
provisions for the production of grapevine material free from a 
couple of virus diseases (fanleaf and leafroll). In Bulgaria, as a 
pre-accession country this Directive was applied promptly and 
a law concerning the production of “virus-free” and “virus-
tested” certifi ed seed and planting material was adopted in 

October 2000. A national system for production of certifi ed 
vine growing material was established by the Ministry of 
Agriculture and Forestry with the help of FAMAD project to 
the German Society of Technical Assistance (GTZ).

Since 2000 the propagated grape materials are checked in 
AgroBioInstitute, Sofi a by DAS-ELISA technique for a few 
prevalent viruses. This paper describes in short the results 
obtained from virus testing of certifi ed grapevine planting 
material in Bulgaria for the last tree years. 

Materials and Methods
Plant material
Grapevines were selected by their virology status from several 
vine-growing areas of Bulgaria in the period of 2004-2006. 
The surveys were based on the necessity to check and to select 
healthy grapevines with the aim to produce certifi ed material by 
plant propagation (in situ or/in in vitro). Totally 1295 samples 
from V. vinifera, 77 rootstock samples and 69 samples from V. 
vinifera ssp. sylvestris were tested for some of the following 
viruses: Arabis mosaic virus (ArMV), Grapevine Bulgarian 
latent virus (GBLV), Grapevine fanleaf virus (GFLV), 
Grapevine leafroll associated viruses 1, 2, 3 and 7 (GLRaV 1, 
2, 3 and 7), Grapevine fl ack virus (GFkV), Grapevine virus A 
(GVA) and Grapevine virus B (GVB). 

DAS - ELISA tests
DAS-ELISA detection of ArMV, GFLV, GFkV, GVA, and 
GLRaV 1 was performed with commercially available 
polyclonal antibodies, immunoglobulin G (IgG), and alkaline 
phosphatase-conjugated IgG (Bioreba, Reinach, Switzerland), 
according to manufacture’s instructions. For GBLV, DAS-
ELISA tests were conducted with polyclonal antibodies and 

VIRUS TESTING OF CERTIFIED GRAPEVINE PLANTING MATERIAL IN 
BULGARIA 

I. Kamenova, I. Tsvetkov, A. Atanassov
AgroBioInstitute, Sofi a, Bulgaria 
Correspondence to: Ivanka Kamenova 
Email: vkamenova@abi.bg

ABSTRACT 
In accordance with the European Legislation and the recently developed national system for production of certifi ed vine growing 
material, 1295 samples from grapevine varieties and rootstocks were checked for their virus status in the period of 2004-
2006. The results obtained showed that total of 30.50% of the ELISA tested Vitis vinifera vines and rootstocks were infected 
by one (86.08%) or more viruses (13.92). The most widespread virus was Grapevine fl ack virus (GFkV) (23.3%), followed 
by Grapevine fanleaf virus (GFLV) (5.05%) and Grapevine leafroll associated viruses 1 and 3 (GLRaV 1 and 3) (3.34% and 
2.78%), respectively. Grapevine Bulgarian latent virus (GBLV) (0.37%) was scarcely represented, while Arabis mosaic virus 
(ArMV), Grapevine leafroll associated viruses 2 and 7 (GLRaV 2 and 7), Grapevine virus A (GVA) and Grapevine virus B (GVB) 
were completely absent. The mixed infection showed eight virus combinations. The associations of GFkV + GLRaV 1 (8.3%) and 
GFLV + GLRaV 3 (8.3%) were the most widespread ones. 
All tested for ArMV, GFLV and GBLV wild vines (Vitis vinifera ssp. sylvestris) were virus free. 
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Introduction
Grapevine (Vitis vinifera L.) is one of the oldest and important 
perennial crops in the world widely cultivated in subtropical 
and temperate climate. In the middle of XIX century the 
appearance and distribution of the most serious pest – grape 
phylloxera (Daktulosphaira vitifoliae Fitch) in Europe has 
destroyed two-thirds of the self-rooted grapevines in the 
European vineyards. Since that time, phylloxera has spread out 
in the most grape-growing areas all over the world. Phylloxera 
is native to the North America and the American Vitis species 
are resistant to this insect. Grafting the susceptible European 
grapevine V. vinifera cultivars to the resistant American 
rootstocks become the best solution to combat this pest and 
nowadays most of cultivated V.vinifera varieties are grown 
on rootstocks. Extensive research on grafting revealed that 
the rootstock exerted influence on several aspects of scion 
behavior. Because of different affinity of rootstocks to the 
cultivar scions the right choice of appropriate rootstock is of 
grate importance for the quality of grafted grape varieties. 
The false identity of rootstocks during the grafting and 
propagation of planting material may cause serious economic 
wastages since such failures could be identified 2-3 years 
after planting. European Community developed a uniform EU 
certification scheme, which aims to ensure varietals identity, 
purity and health status (16). Ampelography and ampelometry 
based on morphological differences between the varieties 
are traditional methods for cultivar identification. However 
the ampelographical description depends on environmental 
conditions, nutritional state and health status of the plant. The 
ampelographic criteria are hard to apply for rootstock varieties 
as only the basal part of the plant remains, once they have been 
used for grafting (2). 

In last 15 years, the development of molecular markers 
as alternative method for cultivar identification has entered 
viticulture. Among them microsatellite markers became the 

most preferential and reliable tool for cultivar identification 
due to their high level of polymorphism, abundance in the 
genome, co-dominant nature and Mendelian manner of 
inheritance. SSRs have been extensively exploited in a number 
of countries for identification of cultivars, and characterization 
of grape genetic resources (1, 3, 5, 6, 11, 12, 13, 20, 21 22, 
24, 26, 28,  29), verification of synonyms (1, 6, 13, 15, 22), 
parentage analysis (3, 26 and 4). The data about genotyping 
of rootstocks are very poor. Sefc et al. (24) analyzed and 
discriminated 19 grape rootstock cultivars with microsatellite 
markers. Four rootstocks included in Iranian grapevine 
collection were characterized by SSR (9). The application of 
microsatellite markers for genetic characterization of grapevine 
rootstocks will respond the demand of production of authentic 
and healthy planting material and high quality grape and wine 
respectively. The current study represents essential contribution 
of the analyses from 20 grapevine rootstocks accessions from 
Bulgarian and Cyprus collection by using 14 microsatellite 
markers. The obtained results were used to discriminate the 
investigated varieties, to identify the identical genotypes 
and verify the synonymous cultivars in both collections. The 
paternity analysis was used to prove the origin of Bulgarian 
rootstock cultivar MK4.

Materials and Methods
The investigated grapevine rootstock cultivars represent 17 
varieties cultivated in Bulgaria and Cyprus (Table 1). Seven 
accessions are obtained in the gene bank of AgroBioInstitute, 
Sofia and 13 accessions – from Agricultural Research Institute, 
Cyprus (Table 1).

Leaf samples were collected and held at -70ºC until DNA 
extraction. The cultivar Cabernet Sauvignon was used in the 
microsatellite analysis as a genotype for standardization of 
the results. Bulgarian cultivar Mavrud was included in the 
parentage analysis of the Bulgarian rootstock variety MK4.

CHARACTERIZATION OF GRAPEVINE ROOTSTOCKS USING 
MICROSATELITE MARKERS 

T. Dzhambazova 1, T. Hvarleva1, A. Hadjinicoli2, I. Tsvetkov 1, A. Atanassov 1, I. Atanassov 1

AgroBioInstitute, Sofia, Bulgaria1

Agricultural Research Institute, Nicosia, Cyprus2

Correspondence to: Theodora Dzhambazova 
Email: teodoradjambazova@gmail.com 

ABSTRACT
Twenty rootstock accessions from Bulgaria and Cyprus grapevine (Vitis spp.) collection were characterized through microsatellite 
analysis.  The application of 14 highly polymorphic microsatellite markers revealed high genetic diversity (83%) and allowed 
accurate identification and discrimination of tested cultivars. 
The dendrogram constructed on the base of microsatellite allele data demonstrated the genetic kinship between investigated 
rootstocks. The parentage of Bulgarian rootstock MK4, derived by cross between Bulgarian ancient cultivar Mavrud and 
Rupestris du Lot was proved. 



ttbPB?t PE3yJITAT?I O"f tlPOyttBAHETO HA nPEIIAPr\TI\ "CE[[T.-\.i\[?[H" B
JIO3APCTBOTO

H. Taneeat, fi. L{aerrcoBr, [-'{. L[eetnoat, C. Hrntonoea']
' Pe r nona.rre H t1eruT6p 3a Ha!' qno- np trfi o?rino odc;ryiHna rue, C enreu ap Er
:ArpoE no l,Iucurryt. Corp ru
',ilecotexgfiqecK[r r,IHcr[rr]'T, CoQ nn

Petn,lte
flpe: neprtora 1005-1006 r. e PLIFIIIO rp. CenreuBp?r e rpoBe,{eno ?r3rr?rrBaHe Ha

flpeflapaTa "cen-caltrur" B6pxy oS,raropo.feHn BKopcHeHrr ;ro3rrqKft npoLr]Be-feHLt no
KaploHaiKH?tf, ilIeTO.[ n nJTO-1O]aBa[Itt jlo3rl oT copToBeTe KaSepne CoeltHuoH n SpecroeffUa e
KoruueHrpaufir{ 0.0 1 Vc pt 0.02 4c.

flpenapamt "CentaufiH" npercrBnl{Ba yrulmepc&rno 4e:nnSeKr{fipau{o cpe.ilcrBo c
ur?tpon rftafia3ou Ha.{ericterre fi Bbirto)Kxocrr.t 3a ftpruroiKerufie B Mnofo orpac,ut. .{oHa:ano e,
qe toit e HffcKo ronctF{eu ft enofiorrtqso 5e:onacen. Ao rof?r }rouenT He ca fipoBeiKJan}r
eKcrtep?LltenTLl ia np?uo)fieHrrero Ha ro3ft npeftapar B 3e]relei'u,re'ro. [enra Ha Hacro,{ruoro
!t3c,te.{BaHe e -xa ce npoyqar BtsrroiKnocrftTe 3a trpt,uloiKenlte Ha flpefiapara "Cen'ralrffH" e
,IO3apCTBOIO. KaTO Ce fipoc.ire-ffl HeroBoTo BiT?raH?re BbpKy [oKasaTe;rprTe Ha ̂ f,trHa\,rnKara Ha
pacreiK, .{o6wea lt KaqecrBoro npff rr"Iolara.

Vc'rasoaeuo e, qe rperfipanero Ha ;Ioitne c npenapara "CenralrutH" npr,r
KoHueHTpaues 0.02 Vc Bilufie fto,IoiKrnerHo BbpK]- pacreiKHLrre r{ penpo.l)-KTtrBHlrre ,Nr
npor{B[t. He ce ycTaHoB?rxa ocrartrrHrr Ko.rlr{ecTBi} or npeftapaTa B'bpxy rr3c,re-f,BaHoTo fpo3-f,e
LI c?rMnrolltt Ha Haflaileufie or ltasa (Plasmopara viticola) rr Sparumecra MaHa (Oidium tuckeri)
B6pKy rperupaufiTe Jro3t,r, Koero roBopLr, qs ?ara ff no.rrftcnau e{em.

Kuoqo e fi g.v:ur rr: le: uuQe rufi pa uo c pe-rcrBo, Ce nrau n H,,rolapcr Bo.

FIRST RESULTS FROI\T THE S.TUDYING'.SEPTANT[N'' APPLTCATTON TN TT-IE
VTNECULTURE

N. Tanevat, [. Tsvetkov], J. Tsv'erkor,'t, S. Nikolova-r
tRegional Center tbr Scientitic Estension Ser\,'ice, Septemr,'ri
-Agro B iolnstitute, Sotia
'University of Forestry, Sotia

.\bstract
The ett'ect of Septamin in concentration 0.0t% and 0.017c or,'er cultir,'ated rooted vines.

producecl according to the cartoonage method and over tiuit-bearing r,'ines tiom the r,'arieties
Cahernet Sauvignon and Brestovitsa w'as tested in the period 1005-1006 in the Regional senrer
tbr Scientitic Extension Service - Septemr,'ri.

Biochemical "Septamin" is a universal disint'ectant r,vith a wide range of application in
all branches where carrying out of disint'ecrion is'necessary. [t is economically ettective due to
high activity at low concentration of working solution. "Septamin" is lolv tosic and
ecologically' harmless. Until nor,v. there are not any' erperiments tbr implementation of
"Septamin" in agliculture. The aim of this study' is investigation on the potential possibilities
tbr utilization of "Septamin" in r,'iticultr.rre. related to graper,'ine gror,v'th behar,'ior. harr,'est and
quality.

It is established that the l'ines treatment lvith Septamin (0.0lnc concentrarionr
intluences positive their gror,vth and reproduction.

No tindings of residual Septamin in the examined grapes, no symptoms of milder,v
t Plasmopara viticola) and Oidium tuckeri on the treated vines.

This is to testify to an oppressive e[t'ect.
Key r,vorcls: Viticulture, "Septamin". disint'ectant

138

:::.



Journal of Mountain Agriculture on the Balkans, vol' 11' 5' 2008' (920-929)

Research lnstttute of Mountain Stockbreeding and Agriculture, Troyan

Bb3MOXHOCT 3A H3NON3BAHE HA KOMNOBET B-4
3A OPI-AHilqHo ToPEHE HA nnoAoAABAUn no3a

l / . t-1eerxoB, H. TaHeBa,IAB' laerxoe

'PuHno - ap. cenmeurePu
'AEn - zp. CoQun

PoSS|B|L ITYoFUS|NGKoMPoVETB-4FoRNATURAL
FERTILIZATION IN FRUCTI.FEROUS VINEYARDS

Y.Tsvetkov, N.Taneva, l.Tsvetkov

'AES, Septemvri
'ABI, sofia

PE3IOME
lz'l:cnegeaHero e HanPaBeHo nPe3

nepiloAa 2002 -2004 r' B nnoAoAaBaulo

no3e copr Ka6epHe CoamHuoF{ na PLIHI-IO
- rp. CenreuePn.

flPoYveHo e BflfifiHuero Ha

opraHfiqHoro ropeHe c KOMI-IOBET B-4

(ornagrveH npogyKr Ha ,,6t/oser" A,Q- rp

l-leqepa) u o6oPcxt4 rop BbPXY
pacTexHilTe u penpoAylcf t4BHilTe npoFB14

Ha no3ilTe. floqsara e anyBraflHo-

nr.4BaAHa 6egHa Ha xpaHilTenHfi Beu-lecrBa

14 XyMyc c fleK MexaHfiqeH cbcTaB '

Vcranoaeso e, ' ' le ropeHero c

KOMnOBET B-4 BnilFe nofloxfirenHo
Bbpxy pacrexHilTe npoFBl4 Ha no3nre t1

Bo.qil AO yBennllaBaHeTo Ha noKa3aTenilTe

Ha poAoBl4roc r ,qo6reuocr. Cpeguun
po6na or 1 noga rt ot 1 da e no-eilcox

cnpnMo KoHrponara (V0) c 18-30%'

CpaeHulrenno go6Pr Pe3ynraril ce

orqeroxa r or BapraHrilre c o6opcrn rop

n xol6nHIPaHVA NPK-roP' Karo

Da3nuKilTe a 4o6nerre MexAY THX ca B

rpaHul.li lre na 3 go 11o/o.
KOMflOBET B-4 Moxe Aa ce

u3non3Ba 3a opraHi lL{HO TOpeHe Ha

nno.qo.qaBaqfi no3q 6es Aa ce HanaTa

SUMMARY
The examinat ion was carr ied

a frui t -bearing vineYard of the
Cabernet Sauvignon of the

out  In
variety
AES '

Septemvri in the period 2002-2004
The inf luence of the organlc

fertil ization with KOMPOVET B-4 (waste

oroduct of BIOVET J.S C. Peshtera) and

ihe natural  fert i l izat ion over the growth and

reoroduct ive act iv i t ies of the grape vines

were studied. The soi l  is of  the al luvial-

meadow type, poor on nutrt t ive substances
and humus,  o f  l igh t  mechan ica l

composit ion.
I t  was found that the KOMPOVET B-

4 fert i l izat ion inf luences posit ive the growth

act iv i t ies of the grape vines and i t  caused

rncreasing of the indices of f rui t fulness and

yield. The average yield from 1 grape vtne

and from 1da is higher towards the control

var iant (Vo) by 1B-30% Comparat ively
good results were reported in co-nnectton

i,itt ', tf," variants with natural fertil izer and

with combined NPK-fert i l izer,  the yield

differences between the above varlants are

limited within 3 to 11%.
KOMPOVET B-4 can be used for

the purpose of organic fert i l izat ion of f rui t -

bearing vineyards (without necesslty oI

920



B b 3M OXTH O C TI4 3A' tI PIIJI OXE HI,TE HA E I4O JI O TIfTIHO AKTI4B HI4f, O PTAHI{TIE H
TOP KOMTIOBET B-4 34 OTIJIEXTIAHE HA JIO3I,[[IKI4IIO KAPTOHAXHI,Ifl

METO,[.

llopd an l{eemrco e*, Hadrca Tauee a*, Irleau I{e emrco e * *
*- PezuouaneH qeHmbp 3a HayqHo-npunoJrcHo o6cnycrceaue zp. CenmeJvspu
** AEtr'I ep. CoQun

Ynon

llpousno,4crBoro Ha no3oB noca,{brreH Mareprlan no KaproHaxHr.rt MeroA e uait-
nporpecr4BHns. u prKoHoMraqecxu Hail-ptsro,4ur.rrr 3a cr34aBaHe Ha HoBIa no3fl. 3a nrpnn nrt rofi e
u3rrvrar s l4ucruryra rro ceneKrlr4lr Ha rro3ara s fafigeHxazu, fepnrauun (8,9). B fepnaaHux u
vlratmx 45o/o or nocaAbrrHr{fl, Marepuar ce ilporr3BexAa rro ro3n Haqr,rH, a BbB (Dpauqzx uPyMrruut
ce nprrnara or 1967-1969r. (3,6,10). HauocneAm rofi ce rplrnara vr y r'ac, Ho rrpor.r3BoAlrrenr{re
cpeuar roJreMr4 Tpy,qHocrr{ n uo46opa na uafi-noAxoAflrrlrur 3a rlenra cy6crpat (1,2,3,4,5,7). He ua
nocneAHo Mrcro crorr vr Heu3flcHeHHTe Bbnpocrz B cpoKoBere Ha 3acaxAaHe n cy6crpar r,r Ha orK-
prrro. Karsu ca onrr{MnJrnure crofiuocru Ha reMrreparypukr\ Bo4r:.vlfl v xpanvreIrnvlfl. pexplM no
BpeMe Ha BererarlvrTa, pacrurerrnara sau1aTa u yp. (3,4,5,7,8). flpe4uMcrBara Ha ro3lr MeroA lrpeA
Kracr4rrecKvts. ce uspa3nBar rJraBHo B ycKopeHoro Soprvrr.rpaHe Ha Jro3r,rre oIqe rrbpBara ro4vua v.
rrnoAoAaBaHe Ha BTopaTa, KoeTo e r.rKoHoMprqecKr.r MHoro r.r3roAHo. flpelraxna ce pl{cKa oT MeTeo-
ponorrrqHrrre ycnoBr,rJr, orrraAa Hyx(Aara or nnoAopoAHa 3eMrI 3a BKopeHr{JII,IuI9, oTfne)K,4aT ce
MHoro pacreuvs. Ha MaJrKa nnou 3a KparbK nepr{oA 50-60 Alakrc uo-4o6pr.l rpu}Kvr, noJryqaBa ce no-
Br4coK rrpoIIeHT [6pBoKJracHr4 Jro3rrqKr.r (6,7,8,I0).

I{enra Ha Hacrorrqero r43cneABaHe e Ia ce npeAno}Kn cy6crpar c uo-4o6pu arpoSusz.rec-
rn csoficrsa, orrrprMarrHa 3arraceHocr r4 Hr{cKa ce6ecrofiHocr, Kot4To Aa ocr{rypsr 4o6rp HaqareH
cTapr 3a BKopeHfBaHe u pa3BuTue [ppr noAxoryr]\u ycnoBkrfr, r.r Br.rcoK [porIeHT [bpBoKJracHr.r Jro-
3r.rqKr4 rorHn 3a 3acaxAaHe B Kpar na ru. rrafi.

Marepua.u rr MeroA

Onnrrare ce r{3Be.qeHr{ rrpe3 nepr4oAa 2003-2005f. B croMaHeHo-crbKJreulrre opaH}Kepl4lr
na PI{HIIO rp. Cenreunpu. Cy6crparr,rre 6-f,xa uo.4rorBeHz rr xoMoreHu3npantr 30 aHn rrpeArl
yuorpe6a.

B cxervlara Ha orrr4Ta ca BKJrroqeHn cJreAHr,rre BapkraH'rt4: (cn.1)
K1 (nrpea xonrpona) - o6opcrn rop r{ HaHocHa noqBa e o6eN{Ho
cborHorrreHue l:1
K2 (nropa roHrpona) rop$(Perrana-1C) Ir HaHocHa rloqBa n o6elcro
cborHorrreHue 1:1
Vr - Korrrnoeer 84 (Korrauocr or "Enoser" AE lleqepa) LI HaHocHa
rroqBa e o6en,{Ho cborHorrreHae 1:1
V2 - KoMnocT oT fpo3AoBH Apo)KAvIvqeilKu H HaHocHa noqBa s o6eM-
Ho cborHorrreuue 1:1
V3 - rop(p (yHraeepca-neu -fepuanut) u HaHocHa IroqBa n o6ennro ct-
orHorueHue I :l

' flpucaaerru 6sxa 10006p. no3r4qKr4 or copr Ka6epne CoeilHroH Bbpxy rIoAJIolKKara MI{4
no yrBbpAena rexHonorvrs. c AByKparHo napa$npaue c " Pe6saKc" u PP 140 F, cy6crparHo B caH-
A:nr{n c 6oponu rpvrrJlr.

3acaxrawero ce rcBbprnu B rroJrr4err4JreHoBr4 ptKaBra c pa3Mepu 20/I0l0,8cu rpeABaprr-
TeJrHo HarIbJIHeHv crc cy6crpar 14 rrorrerr4 c noAfpqra Ao 25uC sgna. HapeAeHr.r B Jrexrr c ilo.uoBo
ororrneHr{e noKp}rrl4 c rroJrv err4,TeH (cH. 2 )
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Introduction
The chemical composition of wine depends on a wide range 
of factors including grape variety, environmental conditions 
(climate, soil) and viticultural practices; yeast strains and 
oenological microflora; winemaking technologies and ageing 
processes. Wine composition was a subject in a number of 
metabolite studies during the last decade involving metabolite 
profiling and more recently extensive chemodiversity analysis. 
Most of the reported metabolite studies utilize mass spectrometry 
(MS) analysis following chromatographic separation, (2, 
9, 16). The proton nuclear magnetic resonance (1H NMR) 
profiling alone, or in parallel with the MS methods, has been 
also increasingly applied during the last few years, (22, 25). A 
large part of the reported studies on wine metabolite profiling 
are focused on characterization of volatiles and polyphenols, 
i.e. compounds substantially contributing to smell, test and 
therapeutic effects of wine. Here we present brief overview on 
wine metabolite profiling using mass spectrometry technology 
and discuss the possibility for application of metabolite 
profiling for winemaking and grapevine breeding in Bulgaria.

Metabolite profiling of wine volatiles
The volatile composition of wine is the principal determinant 
of its aroma and substantially influences the entire organoleptic 
characteristics of wine. Over 800 volatile compounds have 
been identified in wines including terpenoids, phenols, 
alcohols, esters, aldehydes, ketones, lactones etc. In wines, 
they are present in wide concentration range, as only part of 
them is directly related to the wine odor. Many of the wine 
odor compounds are of the terpenic type (monoterpenoids, 
sesquiterpenoids, C13 norisoprenoids) and are important for 
wine varietal character and differentiation. At present the 
most widely used technology for analysis of wine volatiles 
is gas chromatography-mass spectrometry (GC-MS). The 
sample preparation of wine volatiles for GC-MS analysis 
employs different extraction techniques. Presently, wine 
volatiles analyses utilize several modifications of solid-phase 

microextraction (SPME), stir-bar sorptive extraction (SBSE) 
and liquid-phase microextraction (LPME) techniques, which 
have several advantages over the traditional liquid-liquid 
(LLE) or solid-phase (SPE) extraction procedures, (3, 20). 
Generally these procedures provide high enrichment factor, 
improved sensitivity, minimization of the amount of sample 
and consumption of harmful solvents.

The volatile composition of wine involves a mixture of 
volatile compounds of different origin, which could be most 
generally classified into three groups: volatiles originating 
from grapes – (varietal), compounds generated during alcoholic 
fermentation – (fermentative) and volatiles– compounds formed 
after metabolite transformations during ageing – (bouquet). 
Thus, the target or metabolite profiling studies could be the 
volatile composition of mature wine as well as the grape volatiles 
or those formed during winemaking process. A large part of the 
reported studies involves comparative metabolite profiling of 
volatiles extracted from: (a) wines from different grape varieties; 
(b) wines produced by different winemaking practices; (c) wines 
derived from the same grapevine variety grown under different 
environmental (soil and climate) conditions; (d) wine volatiles 
extracted at different time point of wine fermentation and 
maturation. Most of these studies resulted into identification of 
metabolite biomarkers – volatiles specific for the analyzed wine, 
group of wines or stage of wine processing. Such metabolite 
biomarkers could be further used for differentiation between 
wine varieties, quality control and monitoring of the stage of 
wine fermentation and ageing. A number of studies of wine 
volatiles include parallel studies of volatiles from the starting 
grapes, often extracted at different stages of grape development. 
The overall of such grape and wine volatiles profiling data 
provide possibility to follow interchanges of selected volatiles 
through the winemaking process and to use the obtained 
information for decision making. Some of the reported studies 
involving profiling and identification of grape and wine volatiles 
are outlined in Table 1.

Metabolite profiling of wine polyphenols
Polyphenols play an important role in the organoleptic 
characteristics of wine, its aging attitudes and color stability. 
In addition polyphenols are the principal active ingredients 

WINE METABOLITE PROFILING: POSSIBLE APPLICATION  
IN WINEMAKING AND GRAPEVINE BREADING IN BULGARIA

I. Atanassov, Tz. Hvarleva, K. Rusanov, I. Tsvetkov, A. Atanassov
AgroBioInstitute, Sofia, Bulgaria
E-mail: ivan_atanassov@abv.bg

ABSTRACT
Metabolite profiling of wine provides important information for characterization of grape and wine typicity and quality. A 
brief overview on wine metabolite profiling using mass spectrometry technology is presented. Possibilities for application of 
metabolite profiling for winemaking and grapevine breeding in Bulgaria are pointed out.
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Introduction
For many plant products, the polyphenol composition is 
much less known, knowledge is often limited to one or a few 
varieties, and data sometimes do not concern the edible parts. 
Some foods, particularly some exotic types of fruit and some 
cereals, have not been analyzed so far.

Berry fruits, such as bilberry (Vaccinium myrtillus), 
blackberry (Rubus fruticosus), blackcurrant (Ribes nigrum), 
blueberry (Vaccinium corymbosum), chokeberry (Aronia 
melanocarpa), cranberry (Vaccinium macrocarpon), grape 
(Vitis vinifera), raspberry (Rubus idaeus) and strawberry 
(Fragaria x ananassa) are a particularly rich source of 
antioxidants (13, 25, 27, 28, 30, 40, 50). Those compounds 
are mainly represented by vitamin C and polyphenols such as 
anthocyanins, phenolic acids, flavanols, flavonols and tannins. 
They are known as natural antioxidants and due to their 
high concentration and qualitative diversity, berry fruits are 
increasingly often referred as natural functional foods.

Phenolic compounds are the secondary metabolites of 
plant provided their normal growth and development. Many 
researchers reported that the fruits of berry plants which grow in 
a cold northern climate with a short vegetation season, without 
fertilizers and pesticides are marked by a higher content of 

polyphenols than the same varieties which grow in a milder 
climate. In addition to their protective functions, phenolic 
compounds /in particular- anthocyanins/ are responsible for 
the pigmentation of flowers, fruit and leaves (15, 16, 17).

Anthocyanins in berry fruits comprise a large group of 
water-soluble pigments. In the fruit, they are found mainly 
in the external layers of the hypodermis (the skin). In the 
cells, they are present in vacuoles in the form of various sized 
granules; meanwhile cell walls and flesh tissue practically not 
contain anthocyanins.

Factors influencing on polyphenol content
Numerous factors other than variety may affect on the 
polyphenol content in plants. The content of phenolic 
compounds in berry fruits is determined by many factors 
too, such as the species, variety, cultivation, region, weather 
conditions, ripeness, harvesting time, storage time and 
conditions (3, 11, 19, 21, 31, 32, 37, 45, 47).

Environmental factors have a major effect on polyphenol 
content. These factors may be climatic (soil type, sun 
exposure, rainfall) or agronomic (culture in greenhouses or 
fields, biological culture, hydroponic culture, fruit yield per 
tree, etc). Exposure to light has a considerable effect on most 
flavonoids. The degree of ripeness considerably affects the 
concentrations and proportions of the various polyphenols 
(34). In general, phenolic acid concentrations decrease during 
ripening, whereas anthocyanin concentrations increase. Many 

PHENOL COMPOUNDS - QUALITATIVE INDEX IN SMALL FRUITS

V. Kondakova, I. Tsvetkov, R. Batchvarova, I. Badjakov. T. Dzhambazova, S. Slavov
AgroBioInstitute, Sofia, Bulgaria
Correspondence to: Violeta Kondakova
E-mail: violeta.kondakova@gmail.com

ABTRACT
Over the past 10 years, researchers have become increasingly interested in polyphenols. The main reason for this interest is 
the recognition of the antioxidant properties of polyphenols, their great abundance in our diet, and their probable role in the 
prevention of various diseases associated with oxidative stress, such as cancer, cardiovascular and neurodegenerative diseases 
(51). Furthermore, polyphenols, which constitute the active substances found in many plants, modulate the activity of a wide 
range of enzymes and cell receptors (1). In this way, in addition to having antioxidant properties, polyphenols have several other 
specific biological actions that are poorly understood.
Not all polyphenols are absorbed with equal efficiency. Knowledge of the bioavailability and metabolism of the various polyphenols 
is necessary in order to evaluate their biological activity within target tissues. The types and distribution of polyphenols in foods 
and the bioavailability of polyphenols are the topics of our knowledge. Several thousand molecules having a polyphenol structure 
have been identified in higher plants, and several hundred are found in edible plants. These molecules are secondary metabolites 
of plants and are generally involved in defense against ultraviolet radiation or aggression by pathogens. These compounds may 
be classified into different groups as a function of the number of phenols that they contain.
This review aims to describe evidences for the effects of polyphenol consumption on health, and to specify which out of the hundreds 
of existing polyphenols are likely to provide the greatest protection in the context of preventive nutrition. If these objectives are to 
be attained, it is first essential to determine the nature and distribution of these compounds in fruits. Such knowledge will allow 
evaluation of polyphenol intake and enable epidemiologic analysis that will in turn provide an understanding of the relation 
between the intake of these substances and the risk of development of several diseases.
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РЕЗЮМЕ SUMMARY 
През последните години се 

наблюдава засилен интерес към 
малина и къпина, което се дължи на 
изключително ценните им хранителни и 
лечебни свойства. 

Те представляват богати 
източници на компоненти с висока 
антиоксидантна активност като 
фенолни киселини, флавоноиди, 
елагитанини, антоцианини и др. 

Изследванията до момента 
показват, че антиоксидантите помагат 
на организма да намали увреждането 
на тъканите, ускоряват оздравяването и 
се противопоставят на инфекциите и 
стареенето. 

Целта на проучването бе 
определяне на пълния спектър от 
биологично активни вещества в 
плодове и листа от малина и къпина 
чрез LC-ESI-DAD и GC-MS методи. 

Ключови думи: малина, къпина, 
антиоксиданти,  LC-ESI-DAD, GC-MS 

In recent years, nutritious features of 
foods produced and consumed as well as 
their roles in disease prevention have been 
taken into consideration. In numerous 
studies has been reported that food habits 
are connected with many illnesses 
including cancer. Some components with 
anti-oxidative effects which are present in 
different quantities in berry fruits reduce 
the negative effects brought out by free 
radicals that serve as agents in those 
ailments. Additionally, doubts about 
artificial anti-oxidants which are being used 
in industry have increased the tendency in 
consumption of natural anti-oxidant 
sources such as berry fruits.  

In our study, we focused on 
functional components of berry fruits and 
chromatographic methods of their 
detection particularly in raspberry and 
blackberry. 

Key words: Berry fruits, 
antioxidants, LC-ESI-DAD, GC-MS 
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Possibilities for Using of KOMPOVET 84
(Waste Product of Biovet Peshtera J.S.C.)

for Natural Fertilizing of Fructiferous Hop Variety Perla

Abstract
It was found that the compost can be used for the

natural organic fertil ization of the hop under the condi-
tions of biological production with norms at the rate of
10 to 15 t/da in connection with the agrochemical soil
analyses and without chemical fertil izers.

Key words: Humulus lupulus, hop fertilizing, natural
fertilizer KOMPOVET 84

lntroduction
The hop fertilizing is a very important factor

which determines the growth intensity of plants
and the yield and the quality of the cones (Bavec
et al., 1984; Biacardi, Wagner, 1989; Kisgeci et al.,
1984). The intensive fertilizing systems with using of
big quantities chemical fertilizers, preparations for
growth stimulation and growth protection exercise
a negative influence over the biological balance
and over the ecological formed natural soil fruitful-
ness (Nikolov, Trendafilov, 1989; Matatko, Kopalova,
1989). The natural fertilizers lack puts the question
about finding of appropriate substitutes for the
purpose of soil fruitfulness maintenance in the hop
plantations under condit ion of biological agricul-
ture (Kisgeci et al., 1984; Matatko, Kopalova, 1989,
Tsvetkov et al., 2004). According to some authors
(Godovani, 1980; Milosta, Regilevich, 2006) from 10
to 15 kg nitrogen, 15-18 kg phosphorus and 10-15
kg potassium are dragged out every year together
with the cones, steams and leaves.

The biological active natural fertilizer KOMPOVET
84 is produced by composting of waste tylosin spawn,
plant sediment, marble waste slag, softwood bark and
rice husks (our technology) with yearly production at
the rate of 500 000 t with nutritive value which is no
way inferior to the same of the natural fertilizer.

Our examination goal is to be determined the
several KOMPOVET 84 fertilization levels influence
over the agrophysical and chemical soil properties,
leaves surface, yield and cones quality under the
conditions of biological production of fructiferous
hop variety.

Material and Methods
The experiments were carried out in the period

2005-2006 in a hop vine plantatibn of the farm co-
operative "Hmel"Town of Rakitovo. This was a mo-
del testing under field conditions on an area of 9 da
with increasing fertilization norms. The variety Perla
was used because of its widely representation in
the region. The growth system is a system with high
stems, distance between the rows at the rate of 3 m
and distance between the plants - 0.8 m. 100 test
plans are marked in 4 repeated samples (1 sample
= 25 units). The soil is a very poor leached alluvial
meadow soil  with l ight mechanical structure humus
poor (0.53%o) and weakly acid reaction (pH = 5-5.4).

The agro-chemical soil analyses before the test set-
ting showed very poor reserve of nitrogen 56 ppm
and phosphorus (PrOr) 7.6 ppm, middle potassium
reserve - B0 ppm, CaO - 150 ppm and MgO - 0.20
ppm, salts - 0.05 mmos. The soil tests are analyzed
in the laboratory of Research Institute of Soil Science
"N. Poushkarov'i Sofia on the grounds of their ap-
proved and generally accepted methods.

The following fertilization samples were exami-
ned:

Vo - control sample, not fertilized;
V, - control sample, not fertilized with 84, on the

background Nro Pro kg/da;
V, - fertilized with KOMPOVET 84 - 10 t/da;
V, - fertilized with KOMPOVET 84 - 15 tlda.
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Grape Secondary Metabolites 
 – Benefits for Human Health 
Teodora Dzhambazova, Violeta Kondakova,  

Ivan Tsvetkov and Rossitza Batchvarova  
AgroBioInstitute, 

Bulgaria 

1. Introduction 
Grapevine is one of the ancient crops linked with human history during the evolutionary 
development of man. The fruits and wine have taken part in daily life and ancient 
ceremonies of our predecessors and currently grapevine is one of the most widely cultivated 
fruit crop in the world. It is consumed fresh, dry or as beverage but the most popular 
consumption form in the world is wine. Recent decades researchers found another reason to 
praise grape products: its beneficial effect on health. In the late Eighties grape and wine 
have been in the spotlight because of the finding of so called ‘French Paradox’ that linked 
moderate red wine consumption to a lower incidence of cardiovascular disease. As an 
addition, epidemiological studies demonstrated the beneficial effect of moderate wine 
intake on the neurodegenerative process (Marambaud et al., 2005). These findings gave 
boost to numerous studies of grape and wine effects on health, revealing evidences about 
the protective effect of grape compounds against cancer and age-related disorders, such as 
certain neurological diseases and metabolic disorders. Moreover, scientists proved that 
some compounds of grape are implicated in important biological functions in the body such 
as antioxidant defense system, immunological regulation and anti-inflammatory processes. 
The main question is what makes grape so useful and healthy?  
The answer is found in the fruit and wine constituents, i.e. grape secondary metabolites. The 
secondary metabolites are exclusively produced by plants and represent more than 30 000 
different substances that give individual properties of plant species and define them as 
healthy, healing or even poisonous. Grape is rich in secondary metabolites which makes this 
fruit crop so popular among the scientific society. Different research groups have 
undertaken the study of grape metabolomics and revealed the rich profile of grape and 
wine, including polyphenols such as resveratrol, caffeic acid, catechin, quercetin etc., all of 
which present highly bioactive substances. In recent years the analyses of grape composition 
and its effect on human health led to the conclusion that resveratrol is one of the key grape 
substances responsible for the preventive and therapeutic abilities of wine. Recent study of 
Iriti et al. (2006) discovered another key substance in grape - melatonin, which is considered 
for one of the most powerful antioxidants involved in various physiological functions in 
human body (Srinivasan et al., 2006). It is noteworthy that the health promoting effects of 
grape and wine are due to the secondary metabolites presented in them.  
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Abstract

_ C-omposttng experitnents with plant wastes (fractionai vine, rice husks and waste wood bar.k) wtth
added inoculants'.Cephalosporium.sp..were carried out during the period 2009nA10 in "Agroelit, 'pi^,r-
dzhik. Agrochemical propefties, chemical composition, tempiraturc regimc, changes in the conteni'of
ammonia and nitlate nitrogen dynamics of the ratio of CO2 I C of the biomass and arnount of nr,tti"nts in
mature cornposts rvere examined.
, _.It wai found that the physic-clremical composition of the investigated plant residues is suitable foi.
aerobic comoostins. Adding Cephalosporium Sp. andmarble flour increases the.tempclaturc of tlie conrpi,L -
accelerates the degradation of celiulose and reduces the ammonia and nitrate nitrogcn. Conposts with'vi'e
supported higher temperature by B-10"C thair those lvith bark of conifels and rice huiks. The total qu*tit" oi
amlnonla and nltrate nitrogen for the period in rice husks and peels is significantly higher than in iompoited
vlne.

^ .. The results shou,'that all three types of compost are f9h in nutrients. Composts vine has a high content
of mtrogen and phosphorus than those of rice husks and bark. Composts fi'om rice husks and bark have
nearly twtce_hrgher content of potassium than the compost ii'om rods. The ratio of N: P: K is favorable fbr
"gr.owth and development of plants and shorvs that the composts can be used for intensive cgltivation.' 

., Key rvords: compost, inoculation, waste, agrochemical ancl physical indicators, biomass, anrmonia and.
nrtrate nitrosen.

Vsoa

, 
'j B pe:ynrar Ha npecrpyKTypnpaHero ua 6:r:rapcxoro 3er{erenr{e, ilpe3 rrocire,xggre rorr{Hg ce roBpr-
UaBa cTpeMgTtbl 3a N.faIicHLlaIIHo ll3tloil3tsal{e Ha BcHr{KX 6no:-toltlqull pecvpc}r oT 3eMclleitucTo 3a rgpoBe
(bayMaH, l97E:  i l r , rxo,roe u TpeHla$rr . ' loe.  lgSg).

B norapcrnoro HapeA C ocuoeuara nporyriqrr.x - rpo3rero, ce ro.rryqaBa i{ r'oir.rrM o6erl opraHuunu
oTnaIbIIH - ]IIICTa.,To3oRII rIpT,qKI{, Ipo3troBLI qeilKH, Jl}ocII}I u Ccil{t(H. B Er,,rrrapirx no crarliarnirccprr

111""_f 
t euoBa II ap., 1987; Hnro:ros i.r TpeuAa0l.r,roe. 1989)'BCrrKa ronuHa ce r.r3fapr'r H.rrH H3xBbp,rrrr cnerpe3Hroara oKorlo 2-50 000 r^{g39pll npr,qrx. oT'opu3onpdfi:eoAcrsoro oi(or, 'ro 150000 r. opu3oBr.r n*"rrri,

oT uelryno:nl{re 3aBo.afl - 350 000 r, Kopu or }.rr-roJrrrcrr{r{ TpyrrH, 3a Koero ce rl3BTrtrlrlBar .qlyrosrl 
HMaTepHaJIHIr pa3xo]u{ I.I ce 3aN{bpcgBa oKo,rr}rara cpcjla. N,{a;rito tsHr{}ral{rre e orlcitelo Aoceta }ia 3}3tIo)K-

HocrI{Te 3a patIHo}IaJIHo I.I3no.rI3BaHe I{a re3l{ pacri{TeilHu orrrarrrlllr 3a Kor\{Irocru L{ TCpr{I4 c}lej1cT,Ba B 3cr.{e-
AeJILIeTO.

I"-ta.p,.lp_o^3{o,Br.l 
qcrxrl l.l_4xrr6pn, Kopr.r o-r r4rnor-rr{crHr.r rpylu ir;rp (Eayirau,LOZB; }{rlronos ,, fp.i,lo

lpI I roB,  1989;  L{ecrNon. l99l ;  Azl iar  et  a l . ,  i9B9:  Brcmncr aud-Keenv.^1965).
B Hxnolt crvqal{, Kofaro rc3{J opranl{r{rlr Nlarepnitjlri cc BHactr ,ql{per(.fHo B no(rBara cc ycra}IotsflBe.f

II3BecrHH He,Ilocralbril{ Ka-lo {ru'r'o'roxcr.r.ir{oc:f. il-rrirfocporrHa lrl,ro6tt:rn:iaq}rrr rtl a3o1.a 11 B6corio o.6llbp-xaHHc Ha coil l l . !o tr:nccrHa crcncH aepo6uoro tolon.,atlt lroHe Hai\{a,TlBa lrrlofo or re3r{ }rcjlocTa,r-bgg.
r roBct{L-T0l I I I . f i Ipa} t } Iny6l l , txaut , l t , IcC3aLI t t l ,1aRa' |cHaaIa j ] I I I ITc} lxpatYtur t rc ' ( t i t ' : t txo.xr t : r , r I4qeCKI
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GC-MS DETERMINATION OF SECONDARY METABOLITES IN RED 

WINE FROM BULGARIAN WILD GRAPE (VITIS VINIFERA SSP. 
SYLVESTRIS) 

 
I. Dincheva, I. Badjakov, I. Tsvetkov, T. Dzhambazova, V.Kondakova, R. 
Batchvarova 

 
AgroBioInstitute – Sofia, 1164 

 

Abstract 

A profound comparative Gas chromatography-Mass spectrometry (GC-

MS) study of secondary metabolites in red wines from wild grape that 

grows nearby the Thracian sanctuary “Tatul” and tree popular cultivars - 

“Mavrud”, “Cabernet Sauvignon” and “Merlot” was performed. The 

analysis of four classes of secondary metabolites - phenolic acids, 

alcohols, stilbenes and flavanols revealed the rich profile of the wine 

from wild grape consisting in 22 compounds, most of which have 

tremendous beneficial effect on human health. 

Key words: wild grape, secondary metabolites, GC-MS 

 

Introduction 

Grapevine (Vitis vinifera L.) is one of the ancient crops tightly 

linked to human history since settlement of man during his evolutionary 

development. The fruits and beverages from grape were presented in 

daily life and ancient ceremonies of our ancestors and currently 

grapevine is one of the most cultivated crops worldwide. The history of 

cultivation of grapevine is linked to the discovery of wine and according 

to recent archeological data it dates back to the Neolitic period circa 

8000 BP(This et al., 2006). In the early times, wine has been produced 
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Growth and Mineral Uptake in Micropropagated Myrobolan 29C 
Plants Inoculated with Mycorrhizas and Bio-Control Microorganisms 
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Abstract 

We compared the effect of biotisation techniques on growth and mineral 
uptake in nursery-grown micropropagated Myrobolan 29C plants, against 
conventional techniques. Biotisation techniques consisted of inoculation of 
mycorrhizas (Glomus intraradices) and bioagents (Trichoderma harzianum), 
moreover, the soil borne pathogens were controlled through antagonist 
microorganisms. Nutrients (N, P, K) were supplied based on plant demand for 
biotised plants whilst they were empirically supplied for the conventionally managed 
block. Biotised plants showed a double growth (total dry matter) compared to 
control plants (34 g/plant against 18 g/plant) despite a significant reduction of the 
amounts of nutrients supplied. A fertigation plan is proposed to reduce undue 
mineral elements application by matching the plant demand for nutrients. 

 
INTRODUCTION 

European as well as global agricultural environmental policies tend to promote 
limitation of chemical inputs during production processes (Dichio et al., 2012). Nursery 
plant producing protocols require application of chemicals for plant growth and defense 
increasing the environmental impact. It is unfortunate that residuals of such applications 
often have negative impact on soil resource, for example reducing soil micro-flora 
complexity (Schreiner and Bethlenfalvay, 1996).  

Mycorrhizae are widely know to improve plant growth (Allen, 2007), in addition 
they could be associated with bio-control agents applied for control of certain pathogens 
(Harman et al., 2004). However, information on the impact of mycorrhizas as combined 
with bio-control agents inoculation on plant management at nursery scale is limited. 
Therefore, this study was undertaken to evaluate the use of mycorrhizas as combined with 
bio-control microorganisms on growth and mineral uptake of Myrobolan 29 C plants. 

 
MATERIALS AND METHODS 

Trials were carried out at a commercial nursery located at Krushare - Sliven 
Region (Bulgaria). A total of 2,000 micropropagated Myrobolan 29C rootstocks were 
planted (1.2×0.2 m planting distances) in April 2009 on a calcareous soil (pH around 8.1). 
Soil was poor in organic matter (1.2 and 0.5% depth 0-30 cm and 30-60 cm, respectively). 
Irrigation water had low salinity level (0.289 g/dm3 salt content), whilst it was rich in 
calcium (54 mg/L) and magnesium (17.3 mg/L). 

To validate the effectiveness of mychorrhizas inoculation (biotised management), 
a 0.3 ha block (B-block) was differently managed concerning fertilisation and control of 
                                                 
a ivantsvetkov@hotmail.com 

Proc. 15th IS on Apricot Breeding and Culture 
Ed.: A. Avagyan 
Acta Hort. 966, ISHS 2012 
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GENETIC DIVERSITY AND RELATIONSHIPS 
OF INDIGENOUS AND NEWLY BRED BULGARIAN

GRAPE CULTIVARS ASSESSED BY NUCLEAR 
AND CHLOROPLAST MARKERS

Teodora DZHAMBAZOVA1, Ivan TSVETKOV1, Ilian SIMEONOV2, 
Miroslav IVANOV2, Zdravko NAKOV2, Violeta DIMITROVA2, 

Ivan ATANASSOV1 and Tzvetanka HVARLEVA1*

1 : AgroBioInstitute, 8 ‘Dragan Tsankov’ Blvd., Sofia 1164, Bulgaria
2 : Institute of Viticulture and Enology, 1 ‘Kala tepe’ St., Pleven 5800, Bulgaria

*Corresponding author : hvarleva@abi.bg

Aim: Assessment of the genetic diversity and relationships in a group of
31 Bulgarian grape accessions through microsatellite markers.

Methods and results: Thirty-one accessions, including 20 old rare local
and 11 newly bred varieties were characterized through 13 nuclear and 5
chloroplast microsatellite loci. The genetic diversity (0.81±0.01) obtained
for the investigated group of cultivars was comparable to those reported
for other grapevine germplasms. The low PI value (1.0x10-16) allowed
proper genetic identification and determination of synonyms. Microsatellite
analysis of the 31 accessions resulted in 26 unique genotypes and 2 groups
of synonyms. Four cases of supposed synonymy with local Bulgarian and
foreign cultivars were rejected. Three chlorotypes, B, C and D, were defined
among the studied cultivars, with a prevalence of chlorotype C (62 %).

Conclusion : The high genetic diversity found in the set of old rare
grapevines demonstrated their importance as a rich source of alleles for
breeding. The pattern of chlorotype distribution observed among local
varieties confirmed the previous results and supports the hypothesis of an
Eastern origin of local Bulgarian cultivars.

Significance and impact of the study: The obtained results provide an
important support for the preservation of grape biodiversity in Bulgaria as
well as for the clarification of genetic relationships between local and
foreign cultivars.

Key words: grapevine, microsatellites, genetic diversity, chlorotypes

Objectif: La diversité et les relations génétiques ont été étudiées dans un
groupe de 31 cépages bulgares par des marqueurs microsatellites.

Méthodes et résultats: Trente et un échantillons, dont 20 anciens rares
locaux et 11 nouvelles variétés produites ont été caractérisés par
13 microsatellites nucléaires et 5 microsatellites chloroplastiques. La
diversité génétique (0,81± 0,01) obtenue pour le groupe de cépages étudiés
était comparable à celles rapportées dans la littérature chez la vigne. La
faible valeur PI (1,0x10-16) a permis l'identification génétique appropriée
et la détermination des synonymes. L'analyse des microsatellites de
31 échantillons a révélé 26 génotypes uniques et deux groupes de
synonymes. Quatre cas de synonymie supposée avec des cépages locaux
bulgares et étrangers ont été rejetés. Trois chlorotypes, B, C et D, ont été
définis parmi les variétés étudiées avec une prévalence du chlorotype C
(62 %).

Conclusion : La grande diversité génétique observée parmi des vignes
anciennes et rares a prouvé leur importance comme source d’allèles pour
l’amélioration de la sélection. Le modèle de distribution des chlorotypes
observés chez les variétés locales a confirmé des résultats déjà observés
et soutient l'hypothèse d’une origine orientale des cépages locaux bulgares.

Signification et impact de l'étude: Les résultats obtenus ont un impact
important pour la préservation de la biodiversité des vignes en Bulgarie
ainsi que pour la clarification des relations génétiques entre les cépages
locaux et étrangers.

Mots clés: vigne, microsatellites, diversité génétique, chlorotypes
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Rosa damascena Mill. - an overview
for evaluation of propagation methods 

A. Ginova*, I.  Tsvetkov and V. Kondakova
AgroBioInstitute, 8, Dragan Tsankov blvd., BG - 1164 Sofia, Bulgaria

Abstract

Ginova, A., I.  Tsvetkov and V. Kondakova, 2012. Rosa damascena Mill. - an overview for evaluation of 
propagation methods. Bulg. J. Agric. Sci., 18: 545-556

Rosa damascena Mill. f.Trigintipetala, named Kazanlak oil – bearing rose is an emblematic plant species for Bulgaria with 
important economical sense. Its importance is determined by the extremely high quality of rose oil, which is obtained after dis-
tillation of rose flowers. The methods of propagation play a general role in maintenance and improving the quality of oil rose. 
Traditionally, the oil-bearing rose is vegetative propagated. In this review are considered the advantages and disadvantages 
of classical methods of propagation (by grafting, layering, cutting) and in vitro methods for propagation. Special attention is 
directed to the problems that accompany the use of these methods. The layering and grafting are not preferred for use, because 
their more time consuming and low multiplication rate. The cutting is the preferable way for oil rose propagation in Bulgaria. 
This method has high generative rate, but obtained plants are not always healthy. In vitro techniques are used for rapid multi-
plication with high rate, production of healthy and disease-free plants, but they are costly.

Key words: Rosa damscena Mill., classical methods of propagation, in vitro micro propagation, bioreactors
Abbreviations: MS - Murashige & Skoog Medium, QL- Quirin and Lepoivre Medium, BAP - 6-Benzylaminopu-
rine, BA - Benzyl Adenine, NAA - 1-Naphthaleneacetic acid, IAA - Indole-3-acetic acid, GA3 - Gibberellic acid, 
IBA - Indole-3-butyric acid, PGRs - plant growth regulators, Kin - Kinetin, TDZ - Thidiazuron, WPM – Woody 
Plant Medium, PVP –Polyvinylpyrrolidone, PVPP -Polyvinylpolypyrrolidone

Bulgarian Journal of Agricultural Science, 18 (No 4) 2012, 545-556
Agricultural Academy

E- mail: a.ginova@gmail.com

Introduction

Rosa damascena Mill. is a beautiful aromatic flower 
with immense horticultural importance, signification 
from economical and research point of view. The Rosa 
genus belongs to the family Rosaceae and has over 130 
species (Cairns, 2001).

Roses are grouped into classifications based on 
the botanical characteristics: hybrid teas, grand floras, 
polyanthas, floribundas, miniatures, climbing, shrub, 
old roses, but only a few species are scented (Gudin, 
2000). These include Rosa damascena Mill., R. gallica 
Linn., R. centifolia Linn., R. bourboniana Desportes., R. 
chinensis Jacq., R. moschata Herrm. and R. alba Linn.

The initially rose species used for oil production 
are: Rosa damascena Mill, Rosa gallica Linn., Rosa 
centifolia Linn. and Rosa moschata Herm. (Tucker and 
Maciarello, 1988).  Hurst (1941) classified the today 
Damask roses into two types according to their flower-
ing habit: summer Damask that blooms only in early 
summer, and autumn Damask that blooms during the 
autumn. Traditionally, highly scented summer Damask 
roses are cultivated in commercial rose gardens. There 
are several main prospects for production of Damask 
rose (R.. damascena) as rose water, attar of rose and 
other essential oils in the perfume industry (Lavid et 
al., 2002). It has application in pharmacology such as 
anti-HIV, antibacterial, antioxidant, hypnotic, antidi-



[4gnon3BaHe Ha KoMnocrld or pacrnreflHu ornagbqn
npu orrneil(AaHe Ha 3eneHqyKoB pa3call

Using Compost from Vegetable Waste in Growing Vegetable Seed-
l ings

L. Kuzev*, l.Tsvetkov"*, R. Bachvarova**
* AGROELIT LTD. - Pazardzhik; Bulgaria

*" Agrobioinstitute, Sofi a, Bulgaria

Abstract
ln the period 2009-2010 under control led condit ions in the greenhouses of 'Agroel i t"  Ltd. in the town of Paz-

ardzhik were investigated the possibilities for using composts of plant waste for cultivation vegetable seedlings with
the purpose of replacing the peat as a main component in the mixture for seedlings and to protect the environment
from ool lut ion.

The experiments were taken out of tomatoes sdrt'!aguar" and cucumbers sort "Kalunga" in the following varieties:
Vo - control - peat (enriched) and pearlite in exchanged correlation 3: 1;
V., - compost of rice husk and pearlite in exchanged correlation 3: 1;
V, - compost of vine-stocks and pearlite in exchanged correlation 3: 1;
V, -  compost of grape barm and pearl i te in exchanged correlat ion 3: 1;
Vo - compost of cortex and pearlite in exchanged correlation 3: 1.
The tomato plants were cultivated for 6 weeks and the cucumber plants - for 4 weeks from the sowing day without

additional feed. Agrochemical analysis of the substrata was held before the pricking in and in the end of the vegeta-
t ion and biometry analysis for the growth act iv i t ies of the plants.

It was settled that the investigated components could successfully be used as peat substitute for vegetable seed-
l ings growing. They improve the nutr ient regime and the received seedl ing has higher qual i ty features (mass, height,
thickness and leaves number) and a better act iv i ty rat io of the nutr ient elements.

Key words: vegetable waste, compost, mixture for seedling, agrochemical analysis, biometry of seedling
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Hayvxo cnlrcaHue 3a cencKocronaHcKa ! t  ropcKa HayKa
Journal of Agricultural Science and Forest Science, vol. Xl, No. 3
CoQun.2O12.5ofia

n1oEoM14P Ky3EB*, t4BAH qBETKOB**, POCHqA EbrlBAPOBA|*
* ATPOEfll/T OOI - llasapgxur
+* Arpo6u o ttHcrttTyr, Co$ra n
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Ycrof iqraoro ynpaBneHi le Ha HenpecraHHo pac-

Tflr4r/re KoflfiqecrBa pacTuTenHil ornaA-br{L{ e eAHo
or Hatzt-CepnO3HhTe npeAtr3BuKaTenCTBa npeA CbB-
peMeHHoro o6r4ecreo, a opraHnLtHnre ropoBe ca
eAHO OT CpeACTBara 3a nOAA-bpXaHe H noBiltJaBaHe
Ha noqBeHoro nnoAopogne.  Te ce r3nor3Bar u lNpo-
KO r npil nphroTBfHeTo Ha ToponoLtBeHh cMecKil 3a

32

orrnexAaHe Ha pa3caA. flpes nocneAHnre roqtt+vl
ocBeH KnacL lL{ecKr lTe  n3Tot i l { i l q14  Ha opraHi lqHo

BeqecrBo (ropoee or xr4Bon4HcKH npor3xog, rop$,
KOMnOCrl4 r,1 Ap.) Ce ynOrpe6ffBar n ornaAbllrl oT
pa creH il eB-bAcrBoro, Llefl yn o3Hara, er H ogo6il B H a -

ra, neHeHara, gr'peoo6pa6oraaLqara, xaueHoo6pa-
6oreauqara il Ap. npoMmurneHocnl (Verdonek, 19BB;
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B OpaHX(ep![4

Bnnnnne Ha MnKopt43Hara rb6a Glomus spp.
Bbpxy pacrelKHnre u penpoAyKTUtBHu nponByl

Ha xuflponoHHo oTrnelKgaHn AoMaTn n KpacTaBuqn

The lnfluence of the Mycorrhizal Fungi Glomus spp. over the Growth

xaUil  ce Ha Qi lTonaroreHHylre xopeHoer r t6vr
ot p. Fusarium v Pythium spp. npil xuAponoHHo
orrnexAaHe Ha 3efieHqyqr,r (Dikand, Elad, 1999).lAz-
roAHmre eQexrm Ha cnopnre or Mr/Kopl43nara ru6a
Glomus spp. ca onilcaHn or peAilLla aBropn (Dikand,
Efad, 1 999; CranqeB, fleeeHcon, 6o6ouescxa, 1998;
Rao and Gowen. 1998).

Y Hac ce 3Hae MHoro ManKo 3a non3orBopHr/-
re eQexrlr or ynorpe6ara Ha MilKopt43Hara rt6a

and Reproductive Activities of the Hydroponics Cultivation
of Tomatoes and Cucumbers in Greenhouses

L. Kuzev*, l. Tsvetkov
" AGROELIT LTD. - Pazardzhik, Bulgaria

*" Agrobioinstitute, Sofia, Bulgaria

Abstract
The aim of this research is to be valued the useful effects from the usage of Glomusspp. over the growth and

reproductive activities of tomatoes and cucumbers, hydroponics cultivated in organic substratum in gree-nhouses.
During the period 10 August -  14 September and 10 August -  30 October in 20i 0 in the plast ic greenhouse (Model

1987) was hold an examination with the mycorrhizal fungi (Gtomu.s spp.) brought in the nests in doses of 5 g per plant
for planting in organic substratum Compovet B-4 of tomatoes sort "Jaguar" and cucumbers sort "Kalunga". For control
was used the same substratum treated with fungicides according to the perceived technology.The growth and repro-
ductive activities of the plants were studied. lt was found that ihe plants treated with the fungi giow faster ani are
considerably tal ler,  with bigger stems and number of leaves. The phenophases beginning of f lowering and f i rst  red
fruit occurred respectively 4-5 days earlier compared to the controlled not treated plants. The general yield from the
treated plants was respectively 300 and 500 kglda higher for the tomatoes and cucumbers. There were not found anv
differences in the quality of the fruit and come down from root diseases plants.

Key words: hydroponics, organic substratum, mycorrhizal fungi

SnonorrqHi l f lT Merog 3a pacrhrenHa 3alqyra
HaMnpa Bce no-U.Jl4poKo nprnoxeHrle npr mHTer-
pnpaHoro u 6vononlraHo npor3BogcrBo (Kapnrae,
Bf laxoe, AraHacoe, 2006; Kapoe, AH4peee, 2000).
Pa:ai l r i lero sa 6nonorvq+nf l  KoHTpon Karo an-
repHarilBa BMecro ynorpe6ara Ha $ynrrarlugu, 6u
Morno 3HaqurenHo Aa noMorHe opaHxepni laara
nHqycTpvn rqa cTaHe no-eKonorrqHa u B cbt4oTo
BpeMe Aa orpaHilvu zary6nre Ha peKonrure, A-bn-
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Introduction 

Vegetative propagation of fruit species traditionally occurs by cut-
tings or grafting. In the latter case, farmers use suitable rootstocks 
to acquire tolerance for different types of abiotic and biotic stress, 

keeping the desired characteristics of the cultivar in the scion [1]. 

One of the most important agrotechnical manipulations in the nurse-
ries is grafting of the fruit tree varieties on the suitable rootstocks 
[2]. When grafting is made in practice, we usually depend on our 
experience, and thus fundamental and important problems on graft-
ing remain unsolved, especially with reference to the mechanism of 
grafting [3]. The first stage of the fusion in grafting begins with the 
contact of calluses which are formed on the cut surfaces of root-
stocks and scions. These contacted calluses maintain cell division 
and proliferation, and consequently they tightly unite. As the second 
stage, the supply of nutrition and water through the calluses from 
rootstock to scion gives rise to the elongation of new shoots and the 
growth in thickness near the joint part. In this way, the fusion of 
rootstock and scion is completed [4]. Other important factors for 
successful grafting rate are air and soil temperatures, humidity and 
fertilization [5]. In general, the environmental factors have more 
influence over the grafting success in the countries with temperate 
climate (as Bulgaria), having in mind the strong lowering winter 

temperatures during January and February [6]. 

T-Budding is a preferable grafting method in most of the fruit grow-
ing species, providing better success rate and plant development. T
-budding is performed when the rootstock bark is slipping during the 
early summer and the scion buds have matured and hardened [7] 

[Fig-1]. 

Fig. 1- The T-bud is the most common method used to bud fruit-
growing variety scion onto rootstock. The shield is cut from the bud-

stick and inserted into a T-cut on the stock. 

Mycorrhizal fungi have been shown to increase plant uptake of 
water and mineral nutrient [8]. Until now, the influence of mycorrhi-
zae inoculation on the grafting/budding success is not clarified [9]. 
The objective of our research was to observe the effect of different 

biotizations on grafting success of the plants in the fruit nursery. 

Materials and Methods 

In vitro obtained and biotizated rootstocks were produced by SME 
Fitotechniki- Greece. They were planted in the Bulgarian project 
experimental field (Sliven region) on 16th of April 2009. Sliven is 

World Research Journal of Agronomy 
ISSN: 2320-3404 & E-ISSN: 2320-5644, Volume 2, Issue 1, 2013 

Abstract- One of the most important agrotechnical manipulations in the nurseries is grafting of the fruit tree varieties on the suitable root-
stocks. The objective of our research was to observe the effect of different biotizations on grafting success of the plants in the fruit nursery. 
OHF 33 rootstock grafted with pear cultivar William displayed the best grafting rates reaching up to 61,40% in Glomus intraradices+ Trichoder-
ma harzianum T22 variant. For comparison, the control variants in OHF 33 experimental plots showed grafting success values between 33,64 
% and 40,60%. T-budding grafting of Myrobolan 29 were remarkably unsuccessful, showing 11,0 % as a best rate (again in Glomus intra-
radices+ Trichoderma harzianum T22 variant). In this case, except strong winter temperatures also graft incompatibility with plum cultivar 
Angelino may appear as a limited factor having in mind comparison with other rootstock/scion combinations. There are not observed statisti-
cally distinguishable differences between mycorrhizated and non-mycorrhizated variants inside of the GF 677/ Royal Glory experimental plots. 
In case of Gisela 6/cv. Van rootstock/scion combination we observed a successful grafting rate ranging from 25,67% (var. Glomus intra-
radices) to 44,44% (var. Trichoderma harzianum T22+ Baccilus subtilis). Best rates, in general, are obtained for Trichoderma harzianum T22 

biotizated plants, which overrun the controls with 3% to 11%. 

Keywords- Fruit nursery, Grafting, Mycorrhiza, Streptomyces lydicus, Bacillus subtilis, Agrobacterium radiobacter 
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Effect of Organic Substrates on the Growth and on the 
First Yield of Local Bulgarian Red Wine Variety 

“Mavrud” 

Ivan Tsvetkov*, Teodora Dzhambazova 

AgroBioInstitute, 8, DraganTsankov Blvd., 1164 Sofia, Bulgaria 
*Corresponding Author: ivantsvetkov@abi.bg

Copyright © 2014 Horizon Research Publishing All rights reserved. 

Abstract  The aim of this study is to determine the 
effects of some organic substrates on growth characteristics 
and yield of local Bulgarian grapevine variety “Mavrud”. In 
parallel, organic and conventionally cultivated experimental 
plants were used. Concerning growth behavior indexes, in 
generous, the plants cultivated by conventional agriculture 
methods showed similar results to organic agriculture 
variants in all observed parameters compared with the non- 
treated controls. New organic substrate Kompovet B4® 
appeared to be the most convenient, confirming the results 
from the first and from the second year of the experiments. 
That could be an encouragement for including this substrate 
in the further grapevine organic farming technologies. 
Regarding the excellent quality of planting material as well 
as the novel forced greenhouse plant production methods- 
the first berry clusters were formed at the second year, 
instead of the third one (usually, the grapevines start 
harvesting on third year after cultivation). First obtained 
fruits in organic farming experimental field have a typical 
variety cluster form and raisin shape.  

Keywords  Grape, Organic Farming, Growth 
Characteristics, Sustainable Agriculture, Cv. Mavrud 

1. Introduction
Grape is a perennial crop that, compared to other crops, 

has relatively low nutritional needs and adapts well to 
marginal soils (Pongracz, 1978 [1]). These features make 
organic grape production a technically feasible, 
economically attractive and sustainable activity. About 70% 
of the worldwide organic grape production area was located 
in the EU-27, where Italy, France and Spain were the main 
producers (Eurostat, 2008 [2]). Bulgaria is one of the 
European countries with fast development of organic 
viticulture with already certified 513 ha and 1404 ha organic 
vineyards under the process of certification (MAF, 2011 [3]). 

Selection of quality grapevine varieties with high adaptation 
to the environmental conditions and tolerance to 
pests/diseases is very important both for organic and 
conventional viticulture (Tsvetkov et al., 2005 [4]). Organic 
vineyard requires specific fertilizers, training operations to 
facilitate pruning (a critical practice), spraying and 
harvesting (Guesmi et al., 2012 [5]). A significant part of 
organic livestock manure is directly applying in organic 
crops as fertilizer substrates that close the cycle of organic 
production (Sorensen &Rubaek, 2012 [6]). Farming systems 
without manure showed the severest loss in soil organic 
matter over time. Manure amendment to soils, as an attribute 
of mixed farming systems, is proven again to exert positive 
effects (Fließbach et al., 2007 [7]). Usually the animal 
production is concentrated in identified regions, different 
that crop production ones which made not cost effective to 
transport manure for utilization in other areas. For this reason, 
alternative organic substrates are used which very often are 
obtained by composting of residues from crop production 
and/or its relevant industries (Tsvetkov et al., 2010 [8]). The 
aim of this work is to study the effects of manure as a basic 
organic substrate and new certified one “Kompovet B 4”on 
growth behavior and yield of local Bulgarian grapevine 
variety “Mavrud”. In addition, conventional managed 
control is also included. 

2. Materials and Methods

2.1. Plant Material 

Mavrud is an local red wine variety, cultivated only in 
Bulgaria from old times. It is area specific variety spread 
originally in the region of Assenovgrad at the food of 
Rhodopimountain. The wines produced from this variety 
have a deep ruby colour, enough tannin and acids in reserve 
and a typical pleasant flavour in which one can detect the 
taste of tendrils and blackberry. The wines develop 
perfectly when they are in contact with oak wood and 
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1. Introduction

Invitro techniques are a convenient tool for vine breeding
to overcome the difficulties in conventional breeding studies
and obtaining new cultivars. One of these techniques is
somatic embryogenesis. The term of somatic embryogenesis
is described as embryo formation from somatic cell or tissue.
These embryos are similar to zygotic embryos formed by
fertilizatjon. Somatic embryogenesis being one of the in
vitro techniqtes that produce high regeneration rates, serves
for high frequency propagation, gene transfer and
germplasm storage (Tsvetkov et a1.,2005 []). Additionally,
genotype specificity within species mainly limited the
application of somatic embryogenesis as an effective tool for

plant regeneration in Vitis sp. (Tsvetkov et al., 2000 l2l).
Different explants have been used for the induction of
grapevine somatic embryogenesis, mainly anthers/ovules,
but also tissues from vegetative organs (leaves, petioles,
stems, internodes) (Martinelli and Gribaudo, 2001 [3]).
Several strategies have been adopted in order to keep
indefinitely the embryogenic competence of the cultures and
thus obtain a long-term source of somatic embryos. The
maintenance of embryogenic cultures has been reported to
last even for several years, retaining their embryogenic
competence (Martinelli and Gribaudo,2009 l4l), In vitro
culture techniques can lead to genetic variation in plants
trough somaclonal variation (f{eelakandan' and Wang,
2011[5]). Flow cytometry of cells of grapevine plants,
regenerated via somatic embryogenesis has shown that
polyploidy somaclonal variation is produced dwtng in vitro
culture (Prado et a1.,2010 [6]; Acanda et a1.,2013 l7l).

2. Materials and Methods

2.1. Plant Material and Somatic Embryogenesis

Embryogenic cultures from in vitro leaf tissues were
established and multiplied on the base of the protocol
described by Tsolova and Atanassov (1996 [8]). The 13
years storage of the repetitive somatic embryogenesis were
done by periodic transfer (every 3 months) to fresh NN
medium (Nitsch and Nitsch, 1969 [9]) supplemented wiIh2
mg/l2,4 D (2,4 dichlorophenoxyacetic acid), I mg/l IAA
(indole-3-acetic acid), I mg/l BAP (benzrylaminopwine) and
0,6 mgfl GA3 (gibberelic acid) for embryo maintenance and
multiplication, In vitro plantlets were regenerated on
hormone-free % MS medium (Murashige and Skoog, 1962
[10]) from selected somatic embryos in cotyledonary stage
of their development.

2.2. lnter Simple Sequence Repeat (ISSR)Analysis

In vitro Long-term Storage and Regeneration of Bulgarian
Grapevine Variety "Velika') via Repetitive

Somatic Embryogenesis

Ivan Tsvetkov*, Teodora Dzhambazova, Violeta Kondakova, Rossitza Batchvarova

AgroBiolnstitute, 8 Dragan Tsankov Blvd., 1164 Sofi4 Bulgaria
*Corresponding Author: ivantsvetkov@,abi.bg

Copyrrght @2014 Horizon Research PublishingAll rights reserved.

Abstract Somatic embryogenesis being one of the in
vitrotecltniques that produce high regeneration rates, serves
for high frequency propagation, gene transfer and
germplasm storage. The aim of this work is to study the
possibilities for in vitro long-term storage of grapevine
genetic resources via repetitive somatic embryogenesis.
Thirteen years after induction from leaves explants
embryogenic cultures of Bulgarian grapevine variety
"Velika" are still propagating via repetitive somatic
embryogenesis in frame of clusters keeping their
embryogenic and morphogenic competence. Plantlents
regeneration from cotyledonary stage somatic embryos
showed a normal phenotype compared with shoot-tip
propagated controls. The genetic fidelity of regenerated
plants was assessed by DNA analysis using Inter Simple
Sequence Repeat (ISSR) markers. The amplified loci
showed no differences between mother and regenerated
plants, confirming the genetic authenticity of in vitro stored
and propagated plants.

Keywords Grape, Somatic Embryogenesis, ISSR
analysis, in Vitro Regeneration, GENRES Preservation
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Mycorrhizal fungi Glomus spp. and Trichoderma spp. in 
viticulture (review)
I. TSVETKOV*, T. DZHAMBAZOVA, V. KONDAKOVA and R. BATCHVAROVA
Agrobioinstitute, BG - 1164 Sofia, Bulgaria

Abstract 

TSVETKOV, I., T. DZHAMBAZOVA, V. KONDAKOVA and R. BATCHVAROVA, 2014. Mycorrhizal fungi 
Glomus spp. and Trichoderma spp. in viticulture (review). Bulg. J. Agric. Sci., 20: 849-855

Mycorrhizal fungi’s Glomus spp. and Trichoderma spp. are natural components of the healthy vineyard soils. They have the 
ability to improve nutrition and root resistance to attack by pathogens, and contribute positively to soil structure and stability. 
Implementation of practices that favors their propagation should be important aspects of viticulture management. Mycorrhizal 
inoculations of grapevines are proposed as a biotechnological alternative of conventional systems to manage soil sickness 
problem and to maintain improved grapevine plant growth and health. The conducted studies in this review showed the benefi-
cial effects of mycorrhizal fungi Glomus spp. and Trichoderma spp. on grapevine growth/health status, plant nutrient uptake 
and soil fertility, as well on vineyard ecology in general.

Key words: Glomus spp., Trichoderma spp., viticulture, plant nutrient uptake, biocontrol 
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Introduction

Currently, in grape nursery and wine production sectors 
there is a widespread usage of chemical pesticides to repress 
plant pathogens, and of synthetic fertilizers to stimulate plant 
growth. Such treatments lead to a reduction of microflora 
complexity in the soil and to declining of the overall plant 
quality. While tolerance of various pathogens to pesticides 
increases, the soil impoverishment determines a reduction 
of yield and quality. The negative effects of pesticides and 
synthetic fertilizers is the soil sickness phenomena, whose 
symptoms usually follow the replant of fruit tree crops such 
as apple, peach, cherry, apricot, grapevine, etc. One of the 
main reasons is related to the disappearance of mycorrhizal 
fungi from the soil, which, in association with other antag-
onist microorganisms, are known to increase the absorbing 
surface of the root system, causing the improvement of nu-
trient uptake and plant growth in general, and an increasing 
plant resistance to pathogens (Schreiner and Bethlenfalvay, 
1995). In order to reduce negative environmental effects and 
to increase soil fertility, the policies at European and World-
wide level tend to limit the use of chemical substances for 
both fertilization and plant defense. There is a necessity of 
innovating plant production processes to produce plant more 

tolerant to common pathogens and more efficient in using the 
natural soil resources (mineral elements, water, etc) in all the 
phases of cultivation, from nursery to vineyard.

Last decade numerous studies regarding the impact and 
effects of organic versus conventional systems on soil mi-
crobial dynamic have been conducted (Mäder et al., 2000a; 
Ryan et al., 2000; Ryan and Graham, 2002; Purin et al. 2006; 
Freitas et al., 2011). The results show that mycorrhizal fungi 
are important for the good nutrient status of young host plants 
in the nursery phase and during acclimatization period. The 
other significant result is the bioprotective effect of mycor-
rhization against soilborne fungal pathogens (Vierheiling et 
al., 2008). Moreover, several fungal pathogens are considered 
as a principal cause of soil fatigue in vineyards (Nogales et 
al., 2008), thus the mycorrhizal inoculation of grapevines is 
proposed as a biotechnological alternative of conventional 
systems to manage soil sickness problem and to maintain im-
proved grapevine plant growth and health. 

Mycorrhizal Fungi – Glomus spp.

Glomus spp. is the largest genus of arbuscular mycor-
rhizal (AM) fungi. All species form symbiotic relationships 
with plant roots. The AM symbiosis makes a significant con-
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EFFICIENCY OF PSEUDOMONAS SPP. FOR BIOCONTROL OF THE
poTATO CYST NEMATODE GLOBODERA ROSTOCHIETVSIS (WOLL)

Z. TRIFONOVAI., L TSVETKOV, N. BOGATZEVSKA1 and R' BATCHVAROVA2
t ,,N. Poushka.rov" Institute of Soil Science, Agrotechnology and Plant Protection, BG - 1331 Sofia, Bulgaria
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Abstract

TRIFONOVA, 2., I. TS\ETKOV N. BOGATZEVSKA and R. BATCHVAROVA, 2014. Efficiency of Pseudomonas

spp. for biocontrol of the potato cyst nematode Globodera rostochiensis (Wo11.). Bulg. J. Agric. Sci.,20: 666-669

The potential of Pseudotnonas spp. as biocontrol agent against potato cyst nematode Globodera rostochiensis was tested

in pot experiment under glasshouse conditions. The best control of nematode popuiation was provided by the bacterial strains

Pseudomonas putida 3 Q) and Pseudomonas aurantiacea 13 (2). The plant growing parameters in the treatments enhanced as

compared with the inoculated with Globodera rostochiensis. The two bacterial strains significantly reduced nematode popula-

tions by 4A.7% - 42.2 % compared to the control.

Kev words'cyst nematode, biocontrol, bacterial strains

Introduction

Plant-parasitic nematodes are among the most destructive

plant pest, causing substantial economic losses to crops world-

wide. The golden potato nematade Globodera rostochiensis
(Wo11.) causes severe yield losses of potato (Solanum tubero-

sumL) in many regions of Bulgaria (Trifonova, 1995, 2000)'

Soil treatment with nematicides has been an established prac-

tice for the control of cyst-forming nernatodes of the genus

Globodera, though it is very expensive for the farming com-

munity. In recent years, we have been obserrting an increas-

ing trend to use alternative methods of pest contlol based on

repiacing chemicals pesticides by natural compounds.

The resuits of more recent studies showed that in many

cases, endophytic microorganisms have an important role in

host protection against pathogens. According Hallmann et al.

(1998) some endophytic bacteria are associated with benefi-

cial effects such as plant growth promotion and bio control

potentiai against piant parasitic nematodes. Most Pseudomo'

nas spp. is free-iiving saprophytic organisms in soil where-

as they play an important roie in decomposition, biodegra-

dation and the carbon and nitrogen cycles. Barahona et al'
(2011) showed that three strains of Pseudomonasfuorescens
possess biocontrol activity against fungal root pathogens as

Fus arium oxvsporum f . sp. radicis -licopersici and Phvtophto'

ra cactorum. Endophytes colonize the same root tissues as
sedentary plant-parasitic nematodes. Therefore, this associa-
tion of endophytic bacteria with nematodes throughout the
nematode life cycle makes these bacteria excellent candidates
for biocontrol strategies. Most research on the interaetion of
endophytic bacteria with nematodes has been conducted on
root knot nematode (Meloidogyne spp.), but the association
of other nematode species - cyst nematodes with the endo-
phytic bacteria is aiso ofgreat interest. Three Pseudomonas

fluorescens strains inhibited invasion of the plantparasitic
nernatode Radopholus simillis and Meloidogyze spp. in ba-
nana, marze and tomato roots. (Aalten et a1., 1998; Ashoub
and Amara, 2010; Siddiqui et ai., 2001). One of the difficul-
ties in developing rhizobacteria as a control measure is that
the performance of these agents is highly variable.

The objective of this research was to determine the ef-
ficiency ofdifferent bacterial isolates against the potato cyst
nematode G. rostoch,iensis applied to potatoes plants.

Material and Methods

Nematode population
The population of Globodera rostochiensls was obtained

from soii samples collected frorn heavily infested potato
fields in Smolyan region. The cysts of the nematode were pro-

* Corresponding author: zl.trifonova@abv.bg
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Chapter 8

New Approaches for Detection of 
Unique Qualities of Small Fruits

Teodora Dzhambazova, Ilian Badjakov, Ivayla Dincheva, Maria Georgieva, 
Ivan Tsvetkov, Atanas Pavlov, Andrey Marchev, Kiril Mihalev, Galin Ivanov, 
Violeta Kondakova, Rossitza Batchvarova, and Atanas Atanassov

8.1 INTRODUCTION

The omics disciplines applied in the context of nutrition and health have the potential to deliver 
biomarkers for health and comfort, reveal early indicators of disposition to disease, and discover bio-
active, beneficial food components. These technologies are aimed at unraveling the overall expres-
sion of genes, proteins, and metabolites in a functionally relevant context, and provide insights into 
the molecular basis of various fundamental processes involved in growth and development of plants 
and their environment.

Genomics is an entry point for looking at the other omics sciences. The information in the genes 
of an organism, its genotype, is largely responsible for the final physical makeup of the organism, 
referred to as the phenotype. The main purpose of the application of genomics is to gain a bet-
ter understanding of the whole genome of plants. Agronomically important genes may be identi-
fied and targeted to produce more nutritious and safe food while at the same time preserving the 
environment.

Proteomics is known as protein expression profiling, whereby the expression of proteins in an 
organism resulting from a stimulus is identified at a certain time. Proteomics can also be applied to 
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Abstract 

The aim of this work is to study the influence of different mycorrhizal fungi and 
their further treatment in the nursery on plant mineral uptake and dry matter 
accumulation. Additional biotizations were preliminary done in some of the experi-
mental treatments. The analysis of dry matter accumulation was performed twice in 
vegetation period (in May and October). Each sample was analyzed also for plant 
mineral uptake at six basic macro and microelements (N, P, K, Ca, Mg, Fe). 

Generally, all additional mycorrhiza treatments have a positive effect on the dry 
matter accumulation. In Trichoderma experimental plots highest increase is observed in 
Trichoderma (BS)(TG) and Trichoderma (SL)(TG) treatments, which showed more than 
55% dry matter accumulation rates. For comparison, Trichoderma non-treated increase 
rate is less than 10%. Similar results are obtained in Glomus and Glomus+Agro-
bacterium treatments where additional treated plots overrun non treated ones with 
21.1% and 82.7% respectively. Concerning the mineral uptake, additional mycorrhiza 
application show advantages in all treatments. 
 
INTRODUCTION 

The beneficial effects of mycorrhiza fungi symbiotic association on the growth of 
plants are well known, and they may be involved in improving uptake of macro- and 
micronutrient, increasing plant resistance against biotic and abiotic stress, and beneficial 
alternations of plant growth regulators (Kung’u et al., 2008; Smith and Smith, 2011). 
Increased growth rates in mycorrhizal plants have most often been attributed to increased 
nutrient uptake. Mycorrhizas appear to increase nutrient acquisition, especially for elements 
that are immobile in soils, either because inorganic ions diffuse slowly (such as P, Cu, Zn, 
and Ca) or when (like both N and P) they are present in complex organic forms (Tinker and 
Nye, 2000). Mycorrhizal stimulation of nutrient uptake is attributed to (i) uptake by fungi 
from soil beyond the depletion zones that can develop around roots, (ii) production of 
degradative extracellular enzymes or organic acids by the fungi, and (or) (iii) the ability of 
fungi to translocate nutrients faster than they could diffuse through soil (Simard et al., 2002; 
Jones and Smith, 2004). Nowadays, mycorrhizal fungi have been widely used in agri-
culture, horticulture, and forestry programs, as well as for environmental reclamation, to 
increase crop yield and health and to limit the application of agrochemicals (Jiang et al., 
2013). 

While the artificial infection is effective in the nurseries, some problems have not 
yet been solved, such as the difficulty to produce a large amount of commercial pathogen-
free product, the scarce knowledge on the host-fungus interactions, the likely competition 
with the soil borne fungi, the impossibility to sterilize the nursery soil (Lindermann and 
Davis, 2001; Bavaresco et al., 2011).  

The aim of the paper is to study the influence of different mycorrhizal fungi and 
their additional treatment in the nursery on mineral uptake and dry matter accumulation of 
GF677/‘Royal Glory’ nursery plants. 
 

Proc. VIIIth Intl. Peach Symposium 
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Acta Hort. 1084, ISHS 2015 
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Nematode Diversity in Gf677/‘Royal Glory’ Nursery Plants Inoculated 
with Mycorrhizas and Bio Control Bacteria 
 
I. Tsvetkov, T. Dzhambazova 
and R. Batchvarova 
AgroBioInstitute 
8 Dragan Tsankov Blvd. 
1164 Sofia 
Bulgaria 

S. Nedelchev
Faculty of Biology 
Sofia University  
“St. Kliment Ohridsky” 
1164 Sofia  
Bulgaria

 
Keywords: nematode diversity, peach nursery, biological control, Glomus intraradices, 

Trichoderma harzianum T22, Agrobacterium radiobacter K84  
 
Abstract  

The soil-born nematodes and especially some groups of them are susceptible to 
different biological and chemical factors occurring in the environment. That is why 
investigations related to influence of mycorrhizal fungi including Trichoderma 
harzianum and Glomus intraradices and bio-control bacteria such as Agrobacterium 
radiobacter on soil structure and nematode population dynamics present a specific 
interest. The main results of this study showed that inoculation of GF677/‘Royal Glory’ 
nursery plants with mycorrhizas and bio control bacteria lead to reduction of the 
number of ectoparasite virus-transmitting phytonematodes while maintaining the 
density of semi-parasite and free leaving ones. Therefore, mycorrhiza and bio-control 
bacteria treatments could be recommended as a useful tool for biological control in 
peach nurseries. 
  
INTRODUCTION 

Interest and investigation of alternative methods and means for integrated control 
of nematodes has increased, including the possible exploitation of organo-biological 
products (Bileva et al., 2009). Most effective nematicides do not comply with current 
environmental demands and will have to be replaced by other means of nematode control 
with less impact on non-target organisms. Enhancing host resistance and/or tolerance by 
mycorrhizal fungi could be a promising alternative (Shoresh et al., 2010). Evidence exists 
that mycorrhiza-induced protection against root pathogens involves not only local but also 
systemic induced resistance, with reduction in root infection in mycorrhizal and non-
mycorrhizal colonized parts of root systems, suggesting the existence of a signal-mediated 
phenomena acting at distance (Elsen et al., 2008; Hao et al., 2012). Plant nematodes and 
mycorrhizal fungi share plant roots as sources of food and space. The effects of both 
organisms occurring in one host on plant growth, on nematode numbers and on mycorrhizal 
colonisation, have been the subject of numerous studies, which have been reviewed at 
regular intervals (Pinochet et al., 1996; Borowicz, 2001; Hol and Cook, 2005; Hallmann 
and Sikora, 2011). The current consensus is that these agents may enhance host tolerance 
and increase resistance by slowing down nematode development.  

The aim of our study was to determine the phytonematode species composition in 
GF677/‘Royal Glory’ nursery plants inoculated with mycorrhizas and bio-control bacteria. 
 
MATERIALS AND METHODS 

In vitro grown GF 677 rootstocks were obtained from SME Fitotechniki- Greece. 
They were planted in the Bulgarian project experimental field (Sliven region). The 
rootstocks were grafted 5 months after planting with certified buds from peach variety 
‘Royal Glory’ by T-budding (10 cm from the soil level, with one- bud scions) (Hartman et 
al., 1997). Before the start of the second vegetation period, additional treatments were done 
inside of the relevant experimental plots with the same mycorrhizal inocula used in the first 
stages of in vitro rootstocks production (Table 1). Mycorrhizal inocula were applied 
manually, as close to the plant roots as possible. 

Proc. VIIIth Intl. Peach Symposium 
Eds.: C. Xiloyannis et al.  
Acta Hort. 1084, ISHS 2015 
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Disease Note

FIRST REPORT OF CUCUMBER MOSAIC 
VIRUS INFECTING WATERMELON IN 

GREECE AND BULGARIA

C.K. Xanthis1, V.I. Maliogka1, H. Lecoq2, C. Dezbiez2, 
I. Tsvetkov3 and N.I. Katis1

1 Aristotle University of Thessaloniki, Faculty of Agriculture, 
Forestry and Natural Environment, School of Agriculture, Plant 

Pathology Lab, P.O. Box 269, Thessaloniki 54124, Greece
2 INRA, Unite Pathol Vegetale, UR407, F-84140 Montfavet, France

3 AgroBioInstitute, 8 Dragan Tsankov Blvd., 1164 Sofia, Bulgaria

In 2014, a total of 108 symptomatic watermelon samples 
were collected in Greece and analyzed by DAS-ELISA us-
ing polyclonal antisera (INRA, Montfavet) against the most 
common aphid-transmitted viruses. Cucumber mosaic virus 
(CMV) was detected in eight of 108 plants tested. Five of 
these plants collected at Lesvos were also infected with 
Watermelon mosaic virus (WMV), whereas three plants 
from Prohoma had single infections. Five samples with 
severe stunting and yellowing collected at Asenovgrad 
(Bulgaria) in 2013 and tested by DAS-ELISA for the above 
viruses hosted CMV and Cucurbit aphid-borne yellows vi-
rus (CABYV). To confirm CMV presence in watermelon, 
a nested RT-PCR assay was carried out first with the de-
generated primers CMVup624a (5'-ATGGACAAATCT-
GRATC-3') and CMVdo1244a (5'-TGRTGCTCRAYGTCK-
ACATGA-3') followed by CMVup624b (5'-GGACAAATCT-
GRATCTCCCAATGC-3') and CMVdo1244b (5'-TGCT-
CRAYGTCRACATGAAG-3') that amplify a 622 bp region 
from the viral coat protein gene. Total RNA (Chatzinasiou et 
al., 2010, method A) extracted from all ELISA- positive wa-
termelon samples from both countries and from two healthy 
watermelon plants was used as template in nested RT-PCR. 
A product of the expected size was amplified from all sero-
logically CMV-positive samples, but not from the healthy 
ones. The Greek CMV isolates from Lesvos (LN810059) 
and Prohoma (LN810060) showed 99% nucleotide sequence 
identity with potato (AB448694) and tomato (EF153734) 
CMV isolates from Syria and India, while the Bulgarian iso-
late (LN810058) showed 99% nucleotide sequence identity 
with an Indian cucumber isolate (JF279608). Phylogenetic 
analysis indicated that the Greek CMV isolate (LN810059) 
belongs to sub-group IA, while the Bulgarian isolate and a 
Greek isolate (LN810060) belong to sub-group IB. To our 
knowledge this is the first report of CMV infecting water-
melons in Greece and Bulgaria.

Chatzinasiou E., Dovas C.I., Papanastassopoulou M., Georgiadis 
M., Psychas V., Bouzalas I., Koumbati M., Koptopoulos G., 
Papadopoulos O., 2010. Assessment of bluetongue viraemia in 
sheep by real-time PCR and correlation with viral infectivity. 
Journal of Virological Methods 169: 305-315.
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Disease Note

FIRST REPORT OF ZANTEDESCHIA 
MILD MOSAIC VIRUS ON 

ZANTEDESCHIA AETHIOPICA IN ITALY

D. Rizzo1, A. Panattoni2, L. Stefani1, M. Paoli1,  
B. Nesi3, S. Lazzereschi3, S. Vanarelli1, P. Farina1,  
M. Della Bartola2, A. Materazzi2 and A. Luvisi2

1 Servizio Fitosanitario Regionale, Regione Toscana,  
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Calla lily [Zantedeschia aethiopica (L.) Spreng] has become 
one of the most popular cut flowers worldwide. It has been 
reported as the natural host of various plant viruses, includ-
ing potyviruses such as Bean yellow mosaic virus (BYMV), 
Dasheen mosaic virus (DsMV), Turnip mosaic virus (TuMV) 
and Zantedeschia mosaic virus (ZaMV). In 2005 a new poty-
virus named Zantedeschia mild mosaic virus (ZaMMV) was 
identified in Taiwan (Huang and Chang, 2005). In 2012, 
15 plants of Calla lily cultivated in Tuscan farms showed 
leaves with yellow spots and stripes, green islands and an 
unusual mild mosaic. Seventeen samples (15 symptomatic 
and two symptomless) were collected and assayed by ELISA 
for BYMV, DsMV, TuMV, ZaMV and potyviruses using an-
tisera produced by DSMZ (Braunschweig, Germany) and 
LOEWE Biochemica (Sauerlach, Germany). Plants were 
positive for an anti-potyvirus group monoclonal antibody. 
Positive samples were assayed by reverse transcription-
polymerase chain reaction for ZaMMV using total RNA ex-
tracted from leaves and specific primers for the coat protein 
gene (Wen-Chi et al., 2010). Amplicons of the expected size 
(792 bp) were obtained for 15 samples that reacted posi-
tively to the potyvirus antibodies, while no amplification was 
observed in symptomless samples. The sequence obtained 
from one ZaMMV amplicon (accession No. KF156666) had 
99% nucleotide identity with the corresponding fragment 
of a reference ZaMMV isolate (GenBank accession No. 
AY626825.4). To our knowledge this is the first report of 
ZaMMV on Zantedeschia aethiopica in Italy. 

Huang C.H., Chang Y.C., 2005. Identification and molecular char-
acterization of Zantedeschia mild mosaic virus, a new calla-
lilly-infecting potyvirus. Archives of Virology 150: 1221-1230. 

Wen-Chi H., Chin-Hsing H., Shu-Chuan L., Chun-I W., Ya-Chun 
C., 2010. Detection of four calla potyviruses by multiplex 
RT-PCR using nad5 mRNA as an internal control. European 
Journal of Plant Pathology 126: 43-52. 



745

Bulgarian Journal of Agricultural Science, 22 (No 5) 2016, 745–751
Agricultural Academy

NEW PROTOCOL FOR IN VITRO PROPAGATION OF BERRY PLANTS BY TIS BIOREACTOR
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Abstract

GEORGIEVA, L., I. TSVETKOV, M. GEORGIEVA and V. KONDAKOVA, 2016. New protocol for in vitro 
propagation of berry plants by TIS bioreactor. Bulg. J. Agric. Sci., 22: 745–751

The purpose of this study is to explore the possibility of optimizing the standard protocols for in vitro propagation of impor-
tant berry crops: raspberry, cv. Polka and strawberry, cv. Tudla, using bioreactor system. The effectiveness of the two systems 
(solid media and liquid in TIS bioreactor, RITA® type) are evaluated in 2 stages – propagation (on MS based media supple-
ment with 0.5 mg.l–1 BAP, 0.05 mg.l–1 IBA, 0.03 mg.l–1 GA3 and 30 g.l–1 sucrose) and rooting (MS without hormones supple-
ment with 30 g.l–1 sucrose). At each stage are measured fresh and dry weights of the explants, while the rest continued their 
development. In solid medium strawberry plants multiplication ratio for 4 weeks was 1.9 while in liquid – 4.1. Respectively 
for raspberry this ratio was 3.2 and 6.7. Fresh mass of TIS plants were increased for both species, whereas in plants grown on 
solid medium was observed a much higher percentage of dry matter. This means that the high fresh weight of the plants in a 
liquid medium is primarily due to water accumulation. Root initiation of strawberry began about 3rd week and after 5th week 
all plants was rooted successfully in both liquid and in the solid medium. For the same time only few raspberry plants formed 
roots in the same condition. That is the reason we tested another 3 variants of rooting systems. All plants of the three variants 
are rooted successful within 4 weeks. Highest percent dry weight, where the plants transferred on solid medium from liquid 
one (variant 2). Rooted plants were successfully adapted in soil in a greenhouse. TIS is a promising alternative system of mass 
propagation for strawberries and raspberries. The different purposes of application of the bioreactor system requires further 
optimization of the growing medium and precise conditions of cultivation of each species and variety. Micropropagation for 
strawberry could be entirely in liquid medium. For raspberry there is a problem with hyperhydration when the plants stay more 
time in liquid medium. We suggest an optimized protocol for mass propagation of raspberries, which includes plant propaga-
tion in a liquid medium (TIS bioreactor) and rooting them in solid medium.

Key words: TIS bioreactor, in vitro propagation, strawberry, raspberry
Abbreviations: TIS – Temporary Immersion System; TDZ – Thidiazuron; MS – Murashige & Skoog, 1962; BAP – 
6-Benzylaminopurine; IBA – indole butyric acid; GA3 – Gibberellic acid; PTFE – Polytetrafl uoroethylene

*Corresponding autor: lilk81@abv.bg

Introduction

In vitro propagation has been proved as a highly effi cient 
method for production of large quantities of true to type and 
free of diseases plants with minimum use of space and less 
initial plant material. However, the application of traditional 
micropropagation, using solid medium is today still limited 

in commercial production mainly due to its intensive labor 
input and thereby expensive (Welander et al., 2014). 

As opposed to the traditional micropropagation, semi-au-
tomatic bioreactors use liquid media based on the temporary 
immersion principle. Temporary Immersion System (TIS) 
was created in the 80’s (Harris, 1983). The principle of TIS 
technology is that plant material is immersed in liquid growth 
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Проучване възможностите за използване
на диви лози (Vitis vinifera ssp. sylvestris)

като лозови подложки
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Explore the use of wild grapes (Vitis vinifera ssp.
Sylvestris) as grapevine rootstocks

Ivan Tsvetkov1*, Theodora Dzhambazova1, Maria Georgieva2,
Milena Bayatova1, Diyan Georgiev2, Violeta Kondakova1
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РЕЗЮМЕ SUMMARY
Дивите лози са обект на проучва-

не на повече от един век. В България
се срещат повсеместно разпростране-
ни по брега на р. Дунав, крайбрежието
на Черно море, поречието на р. Стру-
ма, р. Велека, р. Ропотамо, Западни
Родопи, Пирин и др. (Негруль и др.,
1965). Диворастящите лози се срещат
във всички райони до 600-700 м. над-
морска височина. Терените, на които
расте дивата лоза, са много разнооб-
разни – от равнинни до хълмисти и
планински (Ковачев, 1979, Катеров и
др., 2004). Това е предпоставка за
отбор на форми със стопански ценни
качества, които имат важно значение
за селекцията и практиката, като пови-
шена устойчивост на ниски зимни тем-
ператури и засушаване, на болести и

Wild grapes are being studied in
more than a century. In Bulgaria meet
ubiquitous along the Danube, the Black
Sea coast, the Struma river valley, Veleka
River, Ropotamo river, Western Rodopi
mountain, Pirin mountain, etc. (Negrul et
al., 1965). Wild grapes are found in all
areas to 600-700 m altitude.

Terrains that grow wild grapes are very
diverse- from flat to hilly and mountainous
(Kovatchev, 1979, Katerov et al., 2004).

Thus is a prerequisite for selection of
forms with economically valuable qualities
that are important for the breeding and
practice as increased resistance to low
winter temperatures and drought,
tolerance to diseases and pests, and
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Future Challenges for the Breeders Struggling the

Climatic Changes

Badjakov I.1, Tsvetkov I.1, Dincheva I.1, Kondakova V.1, Atanassov A.2

Abstract
The Climate Change is one of the maior problems in the entire wotld' The limiting influence of

harmfirl factors as climate and othet environmental changes, it rvill be crucial to breed new varieties

for improved tesistance to abiotic and biotic stresses. Climate Change can be tackled through plant

breeding and better use of Plant Genetic Resources. Generally, plant breeding is the aft and science

of genJtically improving plants for the benefit of humankind. It is important to mention potential

.oritrib.rrioo of orgnicilly managed systems to climate change mitigation is identified in the careful

management of nutrients and, hence, the reduction of N2O emissions from soils.

The a'pplication of biotechnological approaches, developing and implementation of -1.* 
"omics"

t..hnotogi.t and infrastru.tor. rotrrtto.tion ott a high scientific level will help in building a strategy

to overcome the damage of Climate Change.

Kelt words: Clinate Change, plant breeding, organic agriculntre, plant biotechnologL "OMICS" technologies'

1. Plant bteeding in the context of the climatic changes

Nowadays one of the major problems widely recognized in the entire world is

Climate Change. The Climate Change creates a serious threatening to push up the

number of hungry people which is a result of negative impacts on food production. At

the same tim. thi St";"g global population will cteate an increased demand which will

need to be producid on not -o.h more land, using less water, ferljiltzer and pesticides

@ischer et zl. 1994).
iooking at global issues we must be tackled correctly and in series with other global

chalenles oi climate change as cleaner sustained energy and water security. Proiections

indicatJ that by 2030 the wodd will need to produce 50 percent more _f9od, 
50 percent

more energy and 30 percent more fresh water and adapting to Climate Changes

(Rosenzwei-g and Iglesias 1,994). Some analysts of Climate Change explaining that if

global temperatur.r do not increase more than 6oC over the next century, agricultural

lroduction can probably adapt to changes in mean global temperature using breeding,

selection and management approaches.

The impact of Climate Chung. on production of various crops varies markedly

depending mainly on the region, growing season, the crops and their temperature

thiesholdi. To minimize the impacts of these climate and other environmental changes,

it will be crucial to breed new varieties for improved resistance to abiotic and biotic

stresses (X.osenzweig and Parry 1,994). One of the major obiectives for breeding teseatch,

| 
:AgroBiolnstitute, Sofia, Bulgaria; www.abi.bg

2Joint Genomic Centre, Sofia, Bulgaria; www.igc-bg'org;
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РЕЗЮМЕ SUMMARY 
Glomus spp. е най-големият род от 

арбускуларните микоризни гъби (АМ). 
Всички видове от този род имат 
способности да формират симбиотични 
отношения с корените на растенията. В 
зависимост от плътността, тази симбиоза 
може да има значителен принос за 
растежа и усвояването на хранителни 
вещества при растенията. Основният 
ефект на Glomus spp. при храненето е 
резултат от хифалното транспортиране 
на неподвижни минерални йони. Това е 
важно предимство, особено за бавно 
дифундиращи минерални йони като 

Glomus spp. is the largest genus of 
the arbuscular mycorrhizal fungi (AM). All 
of the species of this genus has abilities to 
form symbiotic relationships with plant 
roots. Depends of the density, this 
symbiosis could makes a significant 
contribution to the plant growth and 
nutrient uptake. The major effect of 
Glomus spp. on the nutrition is result from 
the hyphal transport of immobile mineral 
ions. It is important advantage especially 
for the slowly diffusing mineral ions such 
as phosphorus. The AM mycorrhizal fungi 
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РЕЗЮМЕ SUMMARY 
Блатното кокиче е ценен, застра-

шен вид, от който се произвежда бъл-
гарското лекарство Нивалин®. Прове-
дени са изкуствени заразявания в 
стерилни условия на in vitro луковички 
от 6 естествени български популации 
на блатно кокиче с 4 бактериални 
изолата от луковици със симптоми на 
гниене. Проследена е появата на 
симптоми на 3-ти, 6-ти и 9-ти ден след 
заразяването. Изчислен е процентът 
заразени луковички от всеки изолат. 
Резултатите показват,че проявата на 
вирулентност на патогена е в зависи-

Summer snowflake is a valuable, 
endangered species, from which the 
Bulgarian drug Nivalin

®
 is produced. The 

artificial infections were carried out in 
sterile conditions on in vitro bulbs from six 
natural populations of Bulgarian summer 
snowflake with 4 bacterial isolates from 
bulbs with symptoms of decay. The 
symptoms were traced on the 3rd, 6th and 
9th day after infection. The percentage of 
infected bulbs from each isolate was 
calculated. The results showed that the 
expression of virulence of the pathogen is 
dependent on the genotype of the plants, 
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РЕЗЮМЕ SUMMARY 
Целта на изследването е да се 

проучи влиянието на различни мико-
ризни гъби върху усвояването на мине-
рали и натрупването на сухо вещество 
при разсадникови овощни растения 
Гизела 6/Ван. Натрупването на сухо 
вещество е анализирано два пъти през 
вегетационния период (през май и 
октомври). Паралелно са проведени 
анализи по отношение усвояването и 
разпределението на шест основни 
макро и микроелементи (N, P, K, Ca, 
Mg, Fe) от експерименталните расте-
ния. Получените резултати показват, че 
по отношение на свежо тегло Glomus 
варианта изпреварва контрола 1 с 
14,47% и контрола 2 с 22,60%. По 

Тhe aim of the study is to 
investigate the influence of different 
mycorrhizal fungi on the absorption of 
minerals and accumulation of dry matter 
in nursery fruit plants Gisela 6 / Van. The 
accumulation of dry matter was analyzed 
twice during the vegetation period (May 
and October). Parallel analyzes were 
conducted regarding the mineral uptake 
and distribution of six major macro- and 
microelements (N, P, K, Ca, Mg, Fe) from 
the experimental plants. Obtained results 
shows that concerning fresh weight 
Glomus variant overrun Control 1 with 
14,47% and Control 2 with 22,60%.  

 
In case of the dry weight the same 
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РЕЗЮМЕ SUMMARY 
Загубата на биологично разно-

образие е основен проблем на лозар-
ството в света. Последният доклад на 
Осмата сесия на работната група на 
Междуправителствената Техническа 
Работна Група за Растителни Генетич-
ни Ресурси показва, че само 8-9 про-
цента от наличните световни сортове 
се използват за производство грозде и 
вино (FAO, 2016). Основният път за 
решението на този нарастващ проблем 
е подобряването на генетичните и 
селекционните програми при лозата, 
чрез ефективно използване на генетич-
ния потенциал на непроученото местно 
биоразнообразие (EC, 2013). В случая 
на дивата лоза, друг съществен проб-
лем е загубването на вече маркирани 
индивидуални форми поради климатич-
ни промени, урбанизация или промяна 
на статуса на естествените им место-
обитания. Това предполага търсене на 

Biodiversity loss is a major problem 
in viticulture worldwide. The last report of 
the Eighth Session of the 
Intergovernmental Technical Working 
Group on Plant Genetic Resources 
showed that only 8-9 percent of the 
available world varieties are used for 
grape and wine production (FAO, 2016).  

 
Principal way to the resolution of this 
growing problem is the improvement of 
the grapevine genetic and breeding 
programs by effective use of the genetic 
potential of unexplored local biodiversity 
(EC, 2013).  
 
In the case of wild grape, another 
significant problem is the loss of already 
tagged individual forms due to climate 
change, urbanization or change the status 
of their natural habitats. This assumes 
finding ways for initial preservation and 
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The cultivation of genetically modified (GM) crops producing Cry toxins, originating from 

the bacterium Bacillus thuringiensis (Bt), has raised environmental concerns over their 

sustainable use and consequences for biodiversity and ecosystem services in agricultural land. 

During the last two decades, a range of biosafety research programmes in Europe and 

elsewhere conducted experimental field studies to investigate potential effects of GM crops 

on non-target organisms. In the EU project GRACE (GMO Risk Assessment and 

Communication of Evidence) available evidence from those field studies was reviewed 

following a predefined systematic review process (Kohl et al., 2013). 

The first systematic review covered Bt maize and non-target animals (mainly 

invertebrates) including field margin populations. The review question was “Does the 

growing of Bt maize change abundance or ecological function of non-target animals 

compared to the growing of non-GM maize?” Details of the methods used in this review are 

published in a peer-reviewed protocol (Meissle et al., 2014). 

The second review considered field studies that compared the abundance and diversity of 

soil inhabiting invertebrates, such as Protozoa, Nematoda, Collembola, mites, enchytraeids 

and earthworms. The systematic review protocol was published by Kostov et al. (2014a) and 

focuses on the question “Are population abundances and biomasses of soil invertebrates 

changed by Bt crops compared with conventional crops?” 

The third systematic review examined abundance, activity and functional and genetic 

diversity of microorganisms, including bacteria and fungi, in Bt and conventional crops. The 

review question was “Are soil microbial endpoints changed by Bt crops compared with 

conventional crops?” and the protocol was published by Kostov et al. (2014b). 

Stakeholder involvement was an important element in the GRACE project. During two 

workshops and several online consultations, input from stakeholders from science, regulatory 

authorities, and civil society was obtained at different stages of the review process: 1) in the 

prioritisation and formulation of the review questions; 2) before the draft review protocols 

were submitted; and 3) when results were available. 

The systematic reviews were performed in transparent and reproducible manners 

following a uniform approach (Kohl et al., 2013). Literature was searched through a range of 

bibliographic databases, with full text search engines, and on relevant webpages. Identified 
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10.1  Grape Genomics

Grapevine (Vitis vinifera) is the one of the most important fruit species both globally 
and economically, linked to agricultural and religious activities in the earliest writings 
and chronicles (Vivier and Pretorius 2000, 2002). Worldwide, 7.6 million hectares were 
reported to be used for grape‐growing providing the yearly production of approximately 
70 million tons of grapes for food, beverages, cosmetics, pharmaceutical and nutraceu­
tical sectors (FAO 2012). Because of its nutritional and health promoting properties, 
grape was amongst the first fruits domesticated and cultivated by mankind.

Agricultural practise, developed for commercial grape varieties, is used to improve 
grape quality and yield. However, the achieved advances are at the expense of higher 
costs and unsustainable viticulture, that involves increased use of pesticides, fertilisers 
and mechanisation, contributing to the degradation of natural environment.

In the era of global climate change as a result of continuous globalisation and indus­
trialisation, the environment is highly endangered and the scientists have focused their 
attention to sustainable agriculture directed to preserving the nature. To accomplish 
this, the main step is obtaining of deep knowledge of grape biology, which can be used 
to achieve the desired viticultural improvements. The main idea is that studying the 
grape genome will reveal the role of those genes, crucial for viticulture, that could be 
used for improvement of grape individual characteristics and the quality of wine. 
Knowing the genes responsible for the ripening, sugar accumulation , aroma and fla­
vour compounds synthesis will help the growers to balance these quality factors and to 
produce more consistent wines of excellent quality. Till now, the knowledge about 
genetic background of important agronomical traits still remains poor.

However, the recent sequencing of grape genome offers a good base for exploring the 
genes that determine certain traits.
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The need of continuously raising the yield, relevanr to
the continuously increasing market demand, has led to
inordinate utilization of the natural and non_renewable
resources and energy. Conventional farming in the face
of the Green-revolution system allows the agricultural
production capacity to be significantly increased, leading
to the highest possible yield per hectare. The improve_
ment of soil ferti l i ty through additional application of fer_
ti l izers and plant protection chemicals, as well as the
util ization of modern agricultural machineries for t i l l ing,
irrigation, sowing and crops harvesting, could reach the
most remarkable economic benefits on the farm level
and thus to provide food production necessary for the
fast growing human population tt-al. The high yield per
hectare and good quality products for the market have
given farmers the guarantee of a secure income and
consumers the availabil ity of a large spectrum and
choice of agricultural products at a reasonable price,
independent of the season. The overproduction of differ_
ent foodstuffs, e.g. sugar, wheat, milk, meat etc., is the
luxury' problem of the consumerist society. Most of the
agricultural foodstuffs on the market in developed

countries are mainly produced by such intensive agricul_
ture systems. The excessive use of synthetic chemicals,
which vastly contaminate the environment, as well as
the mechanical soil disturbance and irrigation, have led
to a generation of resistant insects, fungi, weeds, etc.,
accumulation of chemicals in crops and soil, pollution of
water and air and consequently contribute to some
extent to the greenhouse effect and global warming [5].

To set boundaries to this method of production, the
European Commission init iated a quota regulation sys_
tem with a guaranteed price for a limited production of
milk and sugar beet per farm [6]. In the former Common
Agricultural Policy (CAp) this quota system was coupled
with the set-aside of arable land I7l. The European Com_
mission enacted several regulations and directives to
oblige governmental authorit ies of the member coun_
triesand also to motivate farmers in changing their atti_
tude and to pay more attention in respect to the quality
of life and preservation of environment. Council Direc_
tive 75/440/EEC determined the maximum allowed
nitrate concentration in drinking water, while Directive
91/676/EEC refers to the water protection against the
pollution with nitrates from agriculture). The requlation
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