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DEVELOPMENT AND EVALUATION OF A BULGARIAN GRAPEVINE GENEBANK
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Introduction

Grapevines have been one of the most important crops of Bulgaria both from the economic and social
point of view. The total area under vines is 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 52% of the total wine grape area. The most distributed varieties are
‘Pamid” (35%), ‘Merlot” (18%) and “Cabernet Sauvignon” (16%). White wine areas is occupied by
‘Rkatzitelli”- 25% from the total white wine areas, “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 Hamburg” (7%), “Cardinal” (5%), “Sultanina (1%)". Last, but not least, the new local
table varieties such as “Velika”, “Nadezda”, “Hybrid VI-IV”, “Muscat Roussenski’, “Rusalka 1” and others
are much appreciated in the local and foreign market. At the period lots of viticulture problems are still
waiting for decision. Large part of the vineyards is toc oid and emergency needed to renew (65%).
Development and maintenance of Bulgarian pre-basic grape genebank and a certification scheme related
to the European Legislation for the marketing of material for the vegetative propagation of grapevines
[Directives 68/193, 71/140, 77/129 and 02/11] appeared to be a promising step for solving the key
problem for revitalisation 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, bacterial analyses, DNA identification, in vitro micropropagation and establishment of nuclear
pre-basic plants. This investigation was carried out within the framework of a previously reported
grapevine selection programme of the AgroBioinstitute (ABI) (2).

Materials and Methods

The mature cuttings from preliminary field selected plants placed on all parts of Bulgaria were used as a
basic source for plant material development. A grapevine certification scheme based cn Martelli et al.
(1999) and on EEC Directives 68/193 and 02/11 was employed. ELISA analyses for 16 viruses were
carried out as described by Voller et al. (1976) using DAS ELISA and RTA ELISA kits obtained from
BIOREBA®. Bacterial analyses and DNA identification were based on modified protocols, reported by
Genov et al. (2005) and Hvarleva et al. (2004). For grapevine clonal micropropagation a modification
protocol based on Samson & Gasteran (1971) was used. The acclimatisation of grapevine in vitro plants
Wwas based on a modification of the protocol described by Babrikov et al. (2000).

Results and Discussion

Results from ELISA tests indicated the high presence of viral diseases — totally 75.50% of the cuttings
were infected. In opposite, only 7 % carrying crown gall disease. Thanks to the previous ABI selection
programme, there are not find non- authentic ones after SSR moiecular analyses. Healthy piants for the
establishment of nuciear pre-basic stock were selected. Genetic and health status of the established ABI
grapevine genebank up to 25.07.2005 were showed on Table 1. The genebank has been maintained on
the three level (in vitro, greenhouse and field). Since 2004, there are two field replication of the genebank
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placed both on ABI grapevine bases Bijala {North part of Bulgaria- Rousse region- Tsenko'85 Ltd.) and

on village Nayden Gerovo (South part of Bulgaria- Plovdiv region- Pepinier- Consult Agorbiotech Lid.).

Tabie 1. Development of ABI grapevine genebank /up to 25.07.2005/

Virus Diseases Authentity Bacterial diseases
1. Grapevine Fanleaf Virus (GFLV) Crown gall
2. Arabis Mosaic Virus (AtMV)
3. Grapevine Leafroll assoc. Virus 1 (GLRaV-1 3 years preliminary | - Agrobacterium vitis
4, Grapevine Leafroll assoc. Virus 2 (GLRaV-2) selection on the base of | - Agrobacterium
5. Grapevine Leafroll assoc. Virus 3 (GLRaV-3) ampelographic and tumetaciens
6. Grapevine Leafroll assoc. Virus 6 (GLRaV-6) economic characteristics
7. Grapevine Fleck Virus (GFkV)
8. Grapevine Virus A (GVA)
9. Grapevine Virus B (GVB)*

10. Raspberry ringspot virus-ch strain (RpRSV-ch)

11. Raspberry ringspot virus- g strain (RpRSV-g)

12. Strawberry latent ringspot virus (SLRSV)

13. Tobacco ringspot virus (TRSV)

14. Tomato ringspot virus- Chikadee strain (ToRSV-Ch) ‘
15. Tomato ringspot virus-peach yellow bud mosaic strain (TORSV-
PYBM)

16. Grapevine Bulgarian Latent Virus (GBulLV)**

Methods
T

1. ELISA analyses 1. Visual observation 1. Isolation on semi-
- Prof. V. Vulchev selective medium

- ELISA kits - Prof. 1. Tedorov - Roy & Sasser
- Prof. L. Radululov

BIOREBA® - Switzerland - Prof. K. Katerov

* AGRITEST®- Italy - Prof. S. Pandeliev

#* AGROBIOINSTITUTE- Buigaria 2. DNA identification 2. Molecular diagnostic
- microsatellite /SSR/

2. Molecular diagnostics markers: -PCR detection
VvUCH11; VvUCH29; *polygalacturonase

under the way VIZAG21;  VIZAG4T; gene
VIZAG62; ViZAG64; *virD 2 gene
VIZAGT79; VIiZAGS83; *vir E 2gene
VVS§2 *yitopine  synthase

gene

Except mentioned above companies, working under strict control, ABI has a long term contracts also with
other leading Bulgarian nurseries such as AMV- Agro Ltd., PPK Korten, Zaychev & son Ltd. Genetic and
health status of the genebank is presented on Tab.1. it was showed also methods and the names of
breeders included in preliminary field selection of the mother plants. The genebank is already used for
production of pre-basic and basic material 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, 1. AtaNassov, I.TsvETkov and A. ATANASSOV

AgroBiolnstitute, 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.

Key words: 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 ReD 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

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 Or-
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
(SzeGEeDpi 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 ef al. 1995, Haas et al. 1995, Louws et al. 1999,
SzeGepi and BotTtka 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

Bacterial strains: 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

Correspondence to: Mr. I. Genov, AgroBiolnstitute, 8 Dragan Tzankov blvd., 1164 Sofia, Bulgaria. Fax: +359-2-963-5408. E-mail:

ivan_genov75@mail.bg



Vitis 45 (3), 125-130 (2006)

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. Genov?Y, I. AtaNnassov?, Y. Yorbanov?, 1. Tsvetkov?, and A. ATANASSOVY

D AgroBiolnstitute, Sofia, Bulgaria
Y Sofia University “St. Kl. Ohridski”, Department of Genetics, Sofia, Bulgaria

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 4. 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.

Key words: 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) (SzeGepi 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 A4. vitis strain F2/5 har-
boring an octopine utilization plasmid was reported by
SzeGEDI ef 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 4.
vitis strains was evaluated mainly by assessment of the ri-
bosomal DNA sequences (Bouzar et al. 1995, OTTEN et al.
1996, MowmoL 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 4gro-
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 4. 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 A4. 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 A4. vitis strains isolated from the wild
grapes are discussed.

Material and Methods

PCR analysis of the strains: 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

Correspondence to: Mr. I. GEnov, AgroBiolnstitute, 8 Dragan Tzankov blvd., 1164 Sofia, Bulgaria. Fax: +359-2-963-5408. E-mail:

ivan_genov75@mail.bg
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BUPYCHU BOAECTH 11O AO3ATA YV HAC

Cm.n.c. I cm. g-p Mapzapuma SlnkyaoBa, n.c. I cm. g-p M8an LiBemko8,
cm.n.c. I em. g-p MBanka KamenoBa, cm.n.c. I em. g-p Buoaema KongakoB8a,
akag. Amanac Amanaco8, npod. Bacua Bvaue6, AzpoBuolincmumym 8 Codus.

GRAPEVINE VIRUS DISEASES IN BULGARIA

St. n . s I st. d-r Jankulova M., n.s. I st. d-r Tsvetkov 1.,
n.s. I st. d-r Kamenova V., n.s. I st. d-r Kondakova V., Akademic
Atanassov A., Prof. Vulchev V., AgroBiolnstitute - Sofia, Bulgaria.

SUMMARY

Progress in monitoring of grapevine virus diseases in Bulgaria during the period 1999- 2003 was pre-
sented. Totally, 1072 samples from two years previously breeding selected 86 grapevine varieties, 13 rootstocks
and 20 hybrid forms from different vineyards in Bulgaria were analyzed for 8 economically important
viruses: GFLV (Grapevine Fanleaf Virus), GBLV (Grapevine Bulgarian latent virus), ArMV (Arabis Mosaic
Virus), AILV (Artichoke Italian Latent Virus), GLRaV 1 and 3 (Grapevine leafroll associated viruses 1 and
3) GFV (Grapevine Fleck Virus) and GVA (Grapevine Virus A). The results showed that total of 73.18 % 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 WORDS: grape, Bulgarian grapevine viruses, grapevine certification.

Hanocaegvk ¢ unmensuBromo
cb3gaBane Ha HOBu A0308u nacak-
genud u usuckBanusma na EBpo-
netickama o6wnocm kvm 3gpaBuo-
mo CbCmMOSHUE Ha nocagbuhusd
Mamepuaa, unmepecoem kovm Bu-
pycHume 6oaecmu B masu kyamy-
pa 3navyumeano napacha. Hupek-
muBume ca kamezopuunu - nacaxk-
genusma ce kamezopusupam u
MOYHO CE ONpegeasim HavuHume
Ha omeaexkgane Ha ao3ume, npeg-
Bugenu 3a pasmnoskaBane. 3nauu-
meaen e Oposim na Bupycume uau
Bupycro nogobrnume Hoaecmu no
masu kyamypa. Te ca noBeue om
60 na Opol. kamo HenpekbcHamo
ce peeucmpupam noBu namozeuu.
BezemamuBromo pasmuoskaBane

Ha AO3ama, NPEHAcsHe Ha pesHu-
uu om MsSCMO Ha MsCMO, ome-
Aekganemo 0 npu pasAuuHu yCAO-
Busi, gonpunacsim msi ga e usao-
’kena u na mMHo206pOliHU npeno-
cumeau - HEMamogu, AuCmHU U
wumonocuu Bowku. IToayuaBa-
Hemo na 3gpaB nocageueH mame-
puaa uau cepmuduuupan € goabz
u caoken npouec, kotimo 8kalou-
Ba npegnasnu, 3awumiu u npu
neobxogumocm o3gpaBumeanu
meponpusmus. Kangugam maii-
yuHume pacmenus, usnoasbanu
3a pasmnoxkalBane, ce konmpoau-
pam om YNnbAHOMOWEHU Op2aHu.
Pacmenusma mps66a ga omzo-
Bapssm na onpegeaenus Bug/
copm, kamo omecwemBam kakBu-

mo u ga Buao Goaecmu.
MscaegBanusima na Bupycume no
Aozama caeg 1960 2. Osixa cuepego-
mouenu 2aaBuo Bopxy nemamogon-
penocumume Bupycu /Taba.1/, kamo
npoBusopro me ce pasgeasim Ha eB-
ponelicku u amepukancku. Mspak-
gaHemo uAu gezeHepauusma obuk-
noBeno ce cBopzBam ¢ "kbcoBu3aue-
mo", koemo yecmo ce npuema ka-
mo cunHonum Bna Fanleaf uau
Reisigkrankheit, obegunsBawo ne-
Mamogonpenocumume undekuuu.
Cumnmomume Mozam ga Gvgam
pasAuvHU U 33Bucsm go 20AsMa cme-
nen om copma, nogaodkkama, kau-
MamuuHume ocobGenocmu, a Colo
maka u om wama Ha Bupyca. Taka
HanpuMep om A03a ¢ gapko skvamu

1
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BEND A TS VRS
ALIAPOTROG

Tubauya 1. Hemamogonpernocumu Bupycu no aozama u mexuume Gekmopu

/no Martelli, 2003 /

Bupycu

1.Ilpuuunumeau na uspakganemo
(degeneration), eBponeiicku Bupycu

1.3. AozoB xpomaBo mozatiuen Bupyc

(Strowberry latent ringspot virus -SLRV)
1.5 MaaunoBu npbsemenoBugnu nemua
(Raspberry ringspot, virus - RRV)

(Artichoke Italian latent virus -AILV)

1.7. Yepnu gomameHu npbemenoBugHu nemna
(Tomato black ring virus - TBRV)

1.8. Ao30B aamenmen 6oazapcku Bupyc
(Grapevine Bulgarian latent virus - GBLV)

2. llpuuunumeau na 3akevpkabBsbsnemo

(decleine) (amepukancku Bupycu)

2.1. TlpackoBena pozemwbuna Mozatika
(Peach rosete mosaic virus - PRMYV)

2.2. HomameHnu npbemenofugHu nemna
(Tomato ringspot virus-ToRV)

2.3. TlomloreBu npbcmenoBugnu nemua
(Tabaco Ringspot virus-TRV)

2.4. Blueberry leaf mottle virus (BBLMV)

|

|

1.1. Kncobssaue (Grapevine fanleaf virus -GFLV)
1.2. ApabucoBa mosaiika (Arabis mosaic virus-ArMV)

(Grapevine chrome mosaic virus - GCMV)
1.4, $1zogoB aAamenmen npvemenoBugen Bupyc

1.6. ApmuwokoB umasusncku aamenmen Bupyc

i 3. llpuvunumeau ¢ Heonpegeaen namozeHumem
i 3.1. Ao3o8 mynusuticku npecmenoBugen Bupyc
(Grapevine Tunisian ringspot virus - GTRV) !

Bekmopu

Xiphinema index

X. diversicaudatum

HeusBecmen

X. diversicaudatum

Longidorus macrosoma
Paralongidorus maximus, L.elongatus
L.attenuatus, L. fasciatus

L. elongatus, L. attenuatus

HeusBecmen

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

ReusBecmen

neusBecmen

Tabauua 2. Aozu, unpekmupanu
¢ Bupyca na kvcoBv3auemo
Grapevine fanleaf virus - GFLV

CopmoBe Obw, bpott 3apa3euuT
1. beau gecepmnu
Apmupa 12 3
Boazap 23 2
BpecmoBuua 8 1
Muckem Tpakuiicku 4 1
Pycencko egpo 6 1
Cynep pan boazap 9 1
‘ 2. YepBenu gecepmnu
[Tamug kaon 2 3 1
[Taauepu 5 1
Tuua ] 1
3. YepBenu Bunenu copmoBe
I'om3a 23 4
MaBpyg 136 11
MaBpyg ka. 1 44 2
MaBpyg ka.2 63 5
Meanuwku Py6un 6 3
Mepao 12 1
Panna Meanuwka 3 1
/Meanuk 55/
Py6un 38 3
Censo 5 3
Cmopzo3us 3 1
[leBka 5 1
Hogaozkku
MK 4 6 2
| Obwo : 21 419 49 (11.69%)

Aucma uszosupaxme wam 862 nHa
apabucoBama mozaitka /Arabis mo-
saic virus - ArMV/. Ao3zu om copm
FOnacku Gucep B pationa na ITomopue,
nokasBauu 6aegorkbamo xaopomuy-
no ouBemsiBane no aucmama, Osxa
3apazenu ¢ AozoBust Aamenmen Ooa-
zapcku Bupye /Grapeveine Bulgarian
latent virus - GBLV/. Cowusam Bu-
pyc no Kabepne CoBunbon 8 TIaoB-
guBcko uau no Ilupoka Meanuwka
8 Cangancku e aamenmen. ITo auc-
mama He ce nabalogaBam npusnauy,
HO AO3UME ¢a No-cAado pazBumu om
3gpaBume. B maako onumuo nacaXk-
genue 8 VMiHcmumyma 3a 3awuma
Ha pacmenusima 6 Kocmunbpog
npes Meceuume mall u lonu na 2006
2. no Aucmama Ha ao3a om copm Pka-
uumeau 3abeasizaxmve caabo uspase-
a mosatika, kosamo no-kvcno us-
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uesna. Om me3u sucmeHua U30Au-
paxme ApmuwokoBust umaasuancku
aamenmet Bupyc /Artichoke Italian
latent virus - AILV/.

Amepukanckume nemamogon-
penocumu Bupycu npegusBukBam
no eBponetckume copmoBe, om-
eaeXkganu 8 no-cmygenu pationu,
8gskygken pacmexk, nucek goduB
u Ovp30 3azuBane.. Taka Hanpumep
Ao3ama om copm Kapgunaa, 6 ko-
amo gokaszaxme HaAuuuemo Ha
Homamenume npvecmenoBugnu
nemna eqgun "amepukancku" Bu-
pyc /Tomato ringspot virus-
ToRSV/, wam 4 s, 6e no-caabo pas-
Buma om ocmaHaAume u Ha CAeg-
Bawama ezoguHa 3azuHa.

B nacmosiwiama paboma npeg-
cmaBsaMe pezyamamume om usc-
aegBanusima, nanpaBenu npes noc-

AegHUME nem 20gunu nepBona-
yaano 6 Mlucmumyma no zese-
muuno unXkenepcmBo 8 Kocmun-
6pog, no-kbvcHo npeumenyBan 8
Azpobuolncmumym cbe cegaau-
we B Codust. [Jannume 06xBawam
mecmupanemo Ha 86 copma, 13
nogaoxkku u 20 ceaekuuonsu no-
mepa. ABmenmuunume copmoBe,
cvbupaHu om usiaama cmpasa, 6s-
xa nogaoXkenu Ha npegBapumen-
HO mecmupane, npegu msaxHomo
un Bumpo uau us BuBo pasmHoxka-
Bane, neobxogumu 3a m.Hap. len-
Panka. PasBumume Maagu Aucmen-
ua ce uscaegBaxa no memoga gBo-
eH aHmumsia0 cangBuy Ha en3uMm-
HUS UMYyHOAOZUYEH Memog /DAS-
ELISA/ 3a Bupycume kwcoBe3aue /
Grapevine fanleaf virus -GFLV/,
ArMV, GBLV u AILV. TecmoBe-
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VIRUS TESTING OF CERTIFIED GRAPEVINE PLANTING MATERIAL IN
BULGARIA

I. Kamenova, I. Tsvetkov, A. Atanassov
AgroBiolnstitute, Sofia, Bulgaria
Correspondence to: lvanka Kamenova
Email: vkamenova@abi.bg

ABSTRACT

In accordance with the European Legislation and the recently developed national system for production of certified 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 flack 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.

Keywords: Bulgarian grapevine viruses, grapevine genebank,
certification

Introduction

Viticulture is an important industry in Bulgaria and grapevines
are grown on approximately 129,580 ha. Virus diseases on
grapevine have a significant 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,
classified 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” certified seed and planting material was adopted in
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October 2000. A national system for production of certified
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
AgroBiolnstitute, Sofia by DAS-ELISA technique for a few
prevalent viruses. This paper describes in short the results
obtained from virus testing of certified 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 certified 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 flack 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 (1gG), and alkaline
phosphatase-conjugated IgG (Bioreba, Reinach, Switzerland),
according to manufacture’s instructions. For GBLV, DAS-
ELISA tests were conducted with polyclonal antibodies and

BIOTECHNOL. & BIOTECHNOL. EQ. 21/2007/1
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CHARACTERIZATION OF GRAPEVINE ROOTSTOCKS USING

MICROSATELITE MARKERS
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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.

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 Vvinifera 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
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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 AgroBiolnstitute,
Sofia and 13 accessions — from Agricultural Research Institute,
Cyprus (Table 1).

Leaf samples were collected and held at -70°C 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.

BIOTECHNOL. & BIOTECHNOL. EQ. 21/2007/1



[(I(bPBH PE3YJITATH OT [TPOYUYBAHETO HA [IPEITAPATA “CEITAMUH" B
JO3APCTBOTO

H. Tauesa', U. Ligetxos™, I1. Lisetxos', C. Huxomosa’®

'PeroHaTeH LEHTBP 32 HAYUHO-[IPLTOVKHO 00C/ Ty KBAHE, CenremBpu
“Arpobuo HecturyrT, Codust

* JTeCOTEXHUUYECKH HHCTUTYT, Codus

Pejtome :

[Tpes mepuoma 2003-2006 r. 8 PLHITO rp. CenremBpu ¢ MpPOBEOSHO K3MUTBAHE Ha
nperiapata  “CenraMuH’ BBPXY OOArOPOICHH BKOPCHSHH JTO3HUKH [POU3BSISHU [10
KapTOHAKHI METOX U [LT0J0JaBaLLK ;1035 OT coprosete Kadepue CosuHboH v bpectosuua B
xouueHtpauuu 0.01 % u 0.02 %.

[Tpenapatst “CentamuH MPEeICTBIABA YHUBEPCATHO AE3UH(EKUMPAO CPEICTBO C
WHPOK THAMAZOH HA JSHCTBUE U BB3MOKHOCTH 3a [IPLIOKEHHE B MHOTO oTpac.td. JokasaHo e,
4e TOH € HHCKO TOKCHYECH M SKOMOCHYHO Oe3omaceH. [0 TO3M MOMEHT He Ca [pOBe/KIAHMU
EKCICPUMEHTH 3a MPHIOREHUSTO Ha TO3HM [perapar 8 3emelenueto. Llenra Ha HacTofwoTo
H3CIEIBAHE € A Ce MpOYyHaT BB3MOYKHOCTHUTE 3a MPILIOweHHe Ha npemaparta “Centamus’ B
7103apCTBOTO, KATO CE MPOCISIH HErOBOTO B/IMAHUE BBHPXY [MOKA3ATETIMUTE HA THHAMUKATA Ha
pactex, J00UBa K KAa4eCTBOTO [IPH JT03ATA.

YcraHoseHo €, e TpeTupaHeTo Ha 103uTe ¢ npemapata “Centamue” pe
koHueHtpawat 0.02 % BIuse MOIOKUTSIHO BBPXY PACTSIKHUTE K PENPOIYKTHBHUTE KM
rposBu. He ce ycTaHOBHXA OCTATBUHI KOTMYECTBA OT [perapata BbPXy U3C.TeIBAHOTO rpo3Ie
M CHMITTOME Ha HamadeHue oT MaHa (Plasmopara viticola) u Opawsecta mana (Oidium tuckeri)
BBPXY TPETUPAHUTE J03H, KOETO FOBOPH, Ue MMa M MOATHUCKALL ShEeKT.

Kirodosu qymu: 1esuH(perLppano cpeactso, CenrtaMut, J103apCTBO.

FIRST RESULTS FROM THE STUDYING “SEPTAMIN" APPLICATION IN THE
VINECULTURE

N. Taneva', L. Tsvetkov, J. Tsvetkov', S. Nikolova’®
'Regional Center for Scientitic Extension Service, Septemvri
*AgroBiolnstitute, Sofia

*University of Forestry, Sofia

Abstract

The eftect of Septamin in concentration 0.01¢% and 0.02% over cultivated rooted vines,
produced according to the cartoonage method and over truit-bearing vines trom the varieties
Cabernet Sauvignon and Brestovitsa was tested in the period 2003-2006 in the Regional center
tor Scientitic Extension Service - Septemvri.

Biochemical ~Septamin™ is a universal disinfectant with a wide range of application in
all branches where carrying out ot disintection is necessary. [t is economically effective due to
high activity at low concentration ot working solution. “Septamin™ is low toxic and
ecologically harmless. Until now, there are not any experiments for implementation of
“Septamin” in agriculture. The aim of this study is investigation on the potential possibilities
for utilization of ~Septamin™ in viticulture, related to grapevine growth behavior, harvest and
quality.

[t is established that the vines treatment with Septamin (0.029% concentration)
influences positive their growth and reproduction.

No findings of residual Septamin in the examined grapes, no symptoms of mildew
(Plasmopara viticola) and Oidium tuckeri on the treated vines.

This is to testify to an oppressive eftect.

Key words: Viticulture, "Septamin”, disinfectant
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Bb3MOXHOCT 3A N3MNON3BAHE HA KOMNOBET B-4
3A OPFAHWUYHO TOPEHE HA NMNOAOAABALLM NIO3A

M. UseTkos, H. TaHesa, MB. LiBeTkoB

"PLIHMO — 2p. Cenmemepu
2ABM — 2p. Cocpusi

POSSIBILITY OF USING KOMPOVET B-4 FOR NATURAL
FERTILIZATION IN FRUCTI-FEROUS VINEYARDS

Y Tsvetkov, N.Taneva, |.Tsvetkov

"AES, Septemuvri
2ABI, Sofia

PE3IOME

N3cnensaHeTo € HanpaBeHo nNpes
nepvoga 2002 -2004 r. B nnofoAasailo
nose copt Kabepre COBMHLOH Ha PUHMO
—rp. Centemepu.

MpoyyeHo e  BIUSHWETO  HA
OpraHN4HOTO TOpeHe C KOMIMOBET B-4
(oTnagbyeH NpoAyKT Ha ,Buoset” Al- rp.
Mewepa) w obopcku TOp  BBPXY
pacTeXHUTE W PenpofyKTUBHATE NPOABY
Ha nosute. Tloysata € anysnanHo-
nveagHa 6eaHa Ha XpaHuTenHu BeljecTsa
1 XyMyC C NeK MexXaHnyeH CbCTas .

YCTaHOBEHO €, Ye TOpeHeTo C
KOMIMOBET B-4 Bnuse NOMAOXUTENHO
BBPXY PaCTeXHUTE NpOsBA Ha Nosnte W
BOAM A0 YBENWYABAHETO Ha nokasarenure
Ha poaoBNTOC M AOOWMBHOCT. CpenHus
jobus ot 1 nosa u ot 1 da e no-BMCOK
cnpsmo  kowTponata (VO) ¢ 18-30%.
CpasHuTenHo — aobpu  pesynrtatn - ce
oTyeToxa ¥ OT BapuaHTute ¢ obopckn TOp
un KOMOVHUpaHNs NPK-Top, KaTo
pasnukuTe B fobuBuTE MEXAYy TAX cCa B
rpannunTe Ha 3 Ao 11%.

KOMMOBET B-4 wmoxe pja ce
M3NOn3Ba 3@ OpraHuM4Ho TopeHe Ha
nnopopasawy noss 6e3 fa ce Hanara

SUMMARY
The examination was carried out in
a fruit-bearing vineyard of the variety

Cabernet Sauvignon of the AES’
Septemvri in the period 2002-2004.
The influence of the organic

fertilization with KOMPOVET B-4 (waste
product of BIOVET J.S.C. Peshtera) and
the natural fertilization over the growth and
reproductive activities of the grape vines
were studied. The soil is of the alluvial-
meadow type, poor on nutritive substances
and humus, of light mechanical
composition.

It was found that the KOMPOVET B-
4 fertilization influences positive the growth
activities of the grape vines and it caused
increasing of the indices of fruitfulness and
yield. The average yield from 1 grape vine
and from 1da is higher towards the control
variant (Vo) by 18-30%. Comparatively
good results were reported in connection
with the variants with natural fertilizer and
with combined NPK-fertilizer; the yield
differences between the above variants are
limited within 3 to 11%.

KOMPOVET B-4 can be used for
the purpose of organic fertilization of fruit-
bearing vineyards (without necessity of
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BBb3MOXKHOCTHU 3A TPUIOXXEHUE HA BUOJIOTUYHO AKTUBHUSA OPTAHUYEH
TOP KOMIIOBET B-4 3A OTTJVIEXKJAHE HA JIOSUYKH I10 KAPTOHAKHUA
METO/.

Hopoan L{eemxos™* Haoxa Tanesa™, Hean Lleemxoe**
*- PecuoHaner yeHmup 3a HAY4YHO-NPUnoOHCHo obcnyxcearne 2p. Cenmemepu
= ABU ep. Coghus

YBoa

IIpou3BOACTBOTO Ha J1030B IIOCAgBUE€H MaTepHal II0 KapTOHAKHUSA METOJ € Hau-
MIPOTPECUBHHUS M MKOHOMHYECKH HAW-U3rOJHUAT 3a Ch3JaBaHe Ha HOBH JI03s. 3a IbPBU IBT TOH €
usnutad B MHCTUTYTa TI0 cenekuus Ha jo3ata B [aisenxaum, ['epmanus (8,9). B I'epmanus u
Hranus 45% oT mocaabuHUsS MaTepuan ce MPou3Bek/ia Mo TO3U HauMH, a BbB Opanuusa u PymbHuA
ce mpunara ot 1967-1969r. (3,6,10). Hamocnenwsk TO# ce mpuiara ¥ y Hac, HO MPOU3BOIUTEIIUTE
cpelar roJeMu TPYIHOCTH B TIoa0Opa Ha Hail-moaxoasamus 3a nenra cyocrpar (1,2,3,4,5,7). He Ha
MIOCJIETHO MACTO CTOST M HEU3SCHEHHUTE BBHIIPOCH B CPOKOBETE Ha 3acak[JaHe B CyOCTpaT U Ha OTK-
puro. KakBu ca ONTHMAaIHUTE CTOMHOCTH Ha TeMIIEpAaTypHUs, BOJHUS M XPAHUTEIHUS PEXHUM II0
BpeMe Ha BereTalusaTa, pacTuTeNIHara 3amura u ap. (3,4,5,7,8). [IpeaumcTBaTa Ha TO3U METOA NIpex
KJIACUYECKHS CE M3passBaT IJIaBHO B YCKOPEHOTO (opMUpaHE Ha JIO3UTE OIlEe IIbpBaTa IOAWHA U
IUIO/IO/IaBaHe Ha BTOPATa, KOETO € MKOHOMUYECKH MHOTO M3rojgHO. [IpemMaxBa ce pucka OT MeTeo-
POJIOTHYHUTE YCIIOBHUSA, OTMala HyXKAaTa OT IUIOAOPOJHA 3eMs 3a BKOPEHMIIMILE, OTTJIEXKIAT Ce
MHOTO pacTeHHs Ha MaJjKa IUIONI 332 KpaThk nepuoxa 50-60 qHu ¢ mo-1o006pu rprxiu, oIydaBa ce mo-
BHCOK IPOLIEHT ITbPBOKJIACHH JI03U4KH (6,7,8,10).

LlenTa Ha HACTOSILETO U3CIECABAHE € Aa Ce MPEIIOKHU CyOcTpar ¢ mo-1o6pu arpoduzngec-
K{ CBOWCTBA, OTNITUMAJIHA 3allaCEHOCT M HUCKA CeOECTOHHOCT, KOUTO J1a OCUTYPAT A0OBp HaualeH
CTapT 3a BKOPEHSBaHE U Pa3BUTHE IPHU MOAXOAIIN YCIOBHS U BHCOK IPOLEHT I'bPBOKIACHH JIO-
3UYKY TOIHH 3a 3acak[JaHe B Kpas Ha M. Mail.

MartepuaJja u MeTO

Onutute ce uzBenenu mnpe3 nepuoaa 2003-2005r. B CTOMaHEHO-CTHKICHUTE OpaHKEPUU
Ha PIIHIIO rp. CenrtemBpu. CyOcTpature 0sixa MOATOTBEHH W XoMoreHusupanu 30 IHU mpenu
ymotpeoa.

B cxeMara Ha onMTa ca BKIIIOYEHH CIIEIHUTE BapuaHTH: (CH.1)

K; (rbpBa KOHTpOJA) - 000OPCKH TOP ¥ HAHOCHA IIOYBa B 00EMHO
croTHOIIeHue 1:1

K, (Btopa xontpona) Topd(PexuBa-1C) u HaHOCHa TO4YBa B 0OEMHO
choTHOIIeHue 1:1

V1 — Komnoser B4 (Kommoct ot “buoBer” AJ] Ilemepa) u HaHOCHA
no4Ba B 00eMHO choTHOIIEHHE 1:1

V, — KOMIIOCT OT TPO3/I0BH IPOKIH M YETIKH M HAHOCHA 1T0YBa B 00eM-
HO choTHOIIeHue 1:1

V; — topd (yHHBepcasieH —[ epMaHus) 1 HAHOCHA TIOYBa B 00EMHO Ch-
otHomenwue 1:1

IMpucanenu 6sxa 10006p. no3uuku ot copt Kabepne CoBuHBOH BbpXy Homioxkara MKy
10 YTBBpIeHa TEXHOJIOTHS ¢ IByKpaTHO mapadupane ¢ “ Pe6sakc” u PP 140 F, cy6crpartho B can-
JIBIU ¢ OOPOBU TPHIIH.

3acaxIaHEeTO ce U3BBHPIIU B TMOJUETHWICHOBU pbhKaBu ¢ pasmepu 20/10/0,8cMm mpenBapu-
TENHO HAIBITHEHH ChC CyOCTpaT W MOJeTH ¢ moarpsata g0 25°C Boja, HApENeHH B JIEXH C HOJ0BO
OTOIJIEHUE TIOKPUTH C TIOJTUETUIIEH (CH.2)
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INTRODUCTION

AgroBioTech Park Ltd. (ABTP Ltd.) has been
registered on 09.10.2001 by AgroBiolnstitute
(ABI), National Centre of Agricultural Science
(NCAS) (now Agricultural Academy) (AA), and
"St. Kl. Ohridski” Sofia University (SU), namely
Faculty of Biology (FB - SU). ABTP Ltd. is under
the management of Prof. Atanas Atanassov (£-
mail: atanas_atanassov@abibg) and Prof. Ray-
cho Dimkov (E-mail: ray@biofac.uni_sofia.bg),
official representatives of both governmental in-
stitutions.

Subject: Development and application of
biotech products in the agriculture and environ-
ment and consultations.

Mission: To create a modern research park in
Sofia, Bulgaria with activity focused on plant bio-
technology, biosafety and genomics.

ABTP Ltd. has been considered as a pilot
project for Bulgaria and South-East European
Region. It is expected to be a linking part to re-
alize scientific achievements in all fields of agri-
culture, food industry and to solve problems of
ecology and health care. The founding of ABTP

Ltd. on the premises of FB - SU is of great ben-
efit for the education of modern personnel ca-
pable to meet challenges and competition of the
world science and business market.

Main goals:

* to develop independent, competitive and ef-
fective plant biotechnology in Bulgaria;

* to use global experience in plant biotech
and the available know-how in order to promote
further development of this scientific field,;

* to promote technology transfer for improv-
ing the development of agriculture and solving
local and regional problems in agriculture, ecol-
ogy and health care;

» to serve as an incubator for establishing
new start-up plant biotechnology and genomics
companies;

* to be a center for improving biosafety and
biodiversity and a regional center for educating
public and private personnel in this area;

* to create an environment to attract invest-
ments for research development and application
of local, regional and international organizations
and biotech companies interested in Bulgarian
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Genetic diversity in native Bulgarian grapevine germplasm (Vitis vinifera L.)
based on nuclear and chloroplast microsatellite polymorphisms
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Summary

Fifty one wild specimens collected in different areas
in Bulgaria and nineteen native Bulgarian grapevine
cultivars were genotyped with 7 nuclear and 5 chloro-
plast SSR markers. Based on the microsatellite allelic
profile six wild samples, collected from the Danube Riv-
erbank, were considered non vinifera genotypes. The
genetic diversity for nuclear loci observed in the culti-
vated grapevines was comparable to that found in other
cultivated collections. However, lower genetic diversity
was observed in the set of wild samples. The dendro-
gram based on nuclear SSRs separated most of the cul-
tivated grapevines from the wild samples. Four chlo-
rotypes corresponding to previously determined chlo-
rotypes A, B, C and D, were identified in the analyzed
samples that occurred with different frequencies in
groups of wild and cultivated plants. The most frequent
chlorotype among wild samples was A, while it was C in
the cultivated samples. The differentiation of Bulgar-
ian grape chlorotypes in the context of differentiation
of chlorotypes in Eurasian grape flora is discussed.

Key words: wild grapevines, native grapevines,
microsatellite markers, chlorotypes, genetic diversity.

Introduction

The Eurasian grapevine (Vitis vinifera L.) is one of an-
cient crops tightly linked to the human history. The fruits
of the plant have been harvested for thousands of years and
currently grapevine is the most widely cultivated fruit crop
in the word. It is believed that the modern Eurasian grape
cultivars (V. vinifera ssp. sativa) originated from the do-
mestication of wild progenitors (¥ vinifera ssp. silvestris)
(Levapoux 1956). The place and period of primo-domes-
tication events still remain uncertain. There are two main
hypotheses that differ according to geographic locations
and number of domestication events. The first hypothesis
suggests the existence of a major domestication event oc-
curred in the Neolithic time from a limited wild stock in the
Near East (OLmo 1976). According to different archeologi-
cal evidence, the roots of viticulture stretch back to about
5000-6000 BC on the territory of the Caucasus Mountains
where native Neolithic populations discovered winemak-
ing (McGovern 2003, McGovern ef al. 1997). From this

region the selected grapevines were spread to Egypt (ca.
3,000 BC) and later on to the Italian and Iberian peninsu-
las (ca 800 BC) (McGovern 2003). The second hypothesis
proposes that domestication events occurred from multiple
wild stocks and along the entire region of distribution of
V. vinifera (MuLLiNs et al. 1992). This hypothesis is sup-
ported by recent studies indicating the contribution of local
wild grapevines in the development of current grapevine
cultivars in Western and Central Europe (ArRroYO-GAR-
cia et al. 2002, Arabuya ef al. 2003, 2006, Grassi ef al.
2003).

Nuclear microsatellite markers have been extensively
exploited for evaluation of genetic diversity and investiga-
tion of the genetic structure and relationships among grape-
vine cultivars in different collections, countries and popu-
lations (THomAs ef al. 1993, THomas and ScotT 1993, SEFC
et al. 1998, 2000, 2003, LerorT and ROUBELAKIS-ANGELAKIS
2001, Moncapa et al. 2006, ALMADANIM et al. 2007, STAIN-
Er et al. 2008). However, the high level of polymorphism
revealed by nuclear microsatellite markers hampers the de-
termination of relationships between the DNA profile and
the geographical distribution of grapevines. Chloroplast
microsatellites are more suitable for this purpose due to the
low rate of mutations and recombination in the chloroplast
genome (Provan ef al. 1999, 2001) as well as because of
their maternal inheritance in grapevine (ARROYO-GARCIA et
al. 2002). The genotyping of grapevines with chloroplast
SSR markers resulted in the identification of a few chloro-
types allowing to trace the frequency and geographical dis-
tribution of the studied genotypes (ARrROYO-GARCIA ef al.
2002, 2006, Grassi et al. 2003, 2006, Imazio ef al. 2005)

In the 19" and 20" century wild grapes (Vitis vinifera
ssp. svivestris) became close to disappearing because of
a number of diseases and anthropogenic factors. Nowa-
days, wild grapevines exist in small populations in diverse
natural ecosystems throughout Europe, the Mediterranean
region of Northern Africa, the Middle East, and Western
Asia (OceTE et al. 2002). In addition to the sylvestris popu-
lations, the existence of populations formed by naturalized
rootstocks that are reproduced sexually giving rise to hy-
brids with higher genetic diversity than Vitis vinifera ssp
sylvestris, have been recently reported (ArriGo and ARr-
NoLD 2007).

Bulgaria is located near Transcaucasia, at the cross-
roads between Asia and Europe, within the area where
primitive cultivars were disseminated from east to west.
Bulgarian populations of wild Vitis vinifera ssp. sylvestris

Correspondence to: Dr. T. HvarLEvA, AgroBiolnstitute, 8 Dragan Tzankov blvd., 1164 Sofia, Bulgaria. Fax: +359-2-963-5408. E-mail:

hvarleva@abi.bg
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WINE METABOLITE PROFILING: POSSIBLE APPLICATION
IN WINEMAKING AND GRAPEVINE BREADING IN BULGARIA

I. Atanassov, Tz. Hvarleva, K. Rusanov, I. Tsvetkov, A. Atanassov

AgroBiolnstitute, Sofia, Bulgaria
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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.

Keywords: metabolite profiling, grapevine breading
Biotechnol. & Biotechnol. Eq. 2009, 23(4), 1449-1452

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.
Mostofthereported metabolite studies utilize mass spectrometry
(MS) analysis following chromatographic separation, (2,
9, 16). The proton nuclear magnetic resonance ('"H 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

BIOTECHNOL. & BIOTECHNOL. EQ. 23/2009/4

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
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PHENOL COMPOUNDS - QUALITATIVE INDEX IN SMALL FRUITS
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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.

Keywords: small fruits, phenol compounds, qualitative index

Biotechnol. & Biotechnol. Eq. 2009, 23(4), 1444-1448

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
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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

BIOTECHNOL. & BIOTECHNOL. EQ. 23/2009/4
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PE3IOME
Mpe3 nocnegHwWTe roOAWMHW Ce
HabniogaBa  3acuUneH  MHTepec  KbM

MannHa U KbMNWHA, KOETO ce ObMMKW Ha
N3KNIOYNTESNTHO LLEHHNUTE UM XPaHUTENHN U
ne4yebHK cBoOKCTBA.

Te npeacraensieat ooraTtun
M3TOYHMLUM Ha KOMMOHEHTU C BUCOKa
aHTMOKCUAAHTHA aKTUBHOCT KaTo
deHonHn KUCEnuHu, dnasoHOMAN,
enarMTaHvHW, aHTOLUUaHvHU 1 ap.

UscnepsaHnsata 0o MOMeHTa

rnokaspaT, Ye aHTMOKCMAaHTUTEe nomarart
Ha opraHMsamMa Ja Hamanu yBpexAaHeTo
Ha TbKaHWTe, YyCKOpPSIBaT 034paBSBAHETO U
ce NpPOTMBOMOCTABAT Ha MHdeKuMMTe wu
cTapeeHeTo.

Llenta Ha npoyyBaHeTo ©Oe
onpedensiHe Ha MbIHUS CMEKTbP OT
OVMONMOrMYHO  aKTMBHM  BellecTBa B
nnoJoBe M NMcTa OT ManuMHa U KbNUHAa
ypes LC-ESI-DAD n GC-MS meTtoaw.

KniouyoBu gymun: manuvHa, KbnuHa,
aHTnokecnpanTtu, LC-ESI-DAD, GC-MS

yBO[

SUMMARY

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
antioxidants, LC-ESI-DAD, GC-MS

fruits,
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Possibilities for Using of KOMPOVET B4
(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 fertilization 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 fertilizers.

Key words: Humulus lupulus, hop fertilizing, natural
fertilizer KOMPOVET B4

Introduction

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 condition 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
B4 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 B4 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 plantation 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 light mechanical structure humus
poor (0.53%) 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 (P,0,) 7.6 ppm, middle potassium
reserve — 80 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’, Sofia on the grounds of their ap-
proved and generally accepted methods.

The following fertilization samples were exami-
ned:

V, - control sample, not fertilized;

V., - control sample, not fertilized with B4, on the
background N, P, kg/da;

V, - fertilized with KOMPOVET B4 - 10 t/da;

V, - fertilized with KOMPOVET B4 - 15 t/da.
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Soil management in the nursery of micropropagated rootstocks
inoculated and non with biocontrol organisms

By |. Tsvetkov, E. Markov, T. Dzhambazova, K. Petrov, N. Kuzmanov, K. Bashev, S. Stavrou

Edited by G.Tataranni and G. Montanaro

Two different nursery managements were compared during the whole growing season.
Specifically the fertilization and the soilborne pathogens control techniques routinely adopted by
the SME were examined against those innovated by SITINPLANT. As a main result, a sustainable
fertigation plan is proposed to reduce undue mineral elements application by matching plant’s

nutrients demand.

PLANT MATERIAL AND SOME SITE
CHARACTERISTICS

A total of 8,153 micropropagated rootstocks
(GF 677, Myrobolan 29C, GiSela6® and OHxF
selection 19-89) have been planted (planting
distances 1.2x0.2m) in April 2009 in the nursery
situated nearly Krushare village- Sliven region
(Bulgaria).

Soil and irrigation water characteristics. The soil
was calcareous (pH around 8,1) poor in organic
matter, phosphorus and potassium. The water
used for irrigation is good quality, with low
salinity content (0.289 g/dm?), rich of calcium (54
mg/l) and magnesium (17.3 mg/I).

SITINPLANT management.

e Biocontrol agent inoculations. A total of 4,896
rootstocks were treated twice with Trichoderma
harzianum (T22 strain) and Glomus intraradices
(separate and in combinations) at the beginning
of the acclimatization stage and before
transplanting in the nursery (April 2009). In the
same field were planted also not inoculated
plants of the same rootstocks.

o Fertilization. For the SITINPLANT management,
were included only bio-agents and organic
substances avoiding chemical pesticides and of
synthetic fertilizers, which are leading to the
reduction of microflora complexity in the soil and
decreasing the overall plant quality. For the
SITINPLANT management were distributed per

each plant, by fertigation, 0.81 g N, 0.35 g K (34
kg/ha of N and 15 kg/ha of K) (Figure 1) . No
phosphorus was distributed to enhance the
efficiency of the mycorrhizae. These amounts
were estimated, from previous results, on the
basis of total dry weight and the mineral
concentration, of the various mineral elements,
in the different plant organs.

e Soil-borne pathogens control. Treatments with
the antagonist microorganisms Bacillus subtilis
and Streptomyces lydicus (Serenade ®- AGRA
QUEST: Baccilus subtilis QST 713- 7.3 x 109
CPU/g) (Actinovate ®- MTS- Agro: Streptomyces
lydicus WYEC 108 — 1.6 x 108 CPU/g) were
applied in the soil twice (May and July) for all
rootstocks in the SITINPLANT management.

e Insects were controlled by Telstar® 10 EK- FMC
Ltd. was included three times (ones in May and
twice in June), because of strong insect (arachnid)
infection in all treatments

e Water management. Irrigation was carried out
by drip irrigation system on the basis of
evapotranspiration demand and rainfall. Each
row was controlled separately and drippers were
every 20cm a part (1.5 I/h discharge rate).

SME management

e Fertilization The SME empirically distributed
about 2.8 g of N and K and 2.5 g of P per each
plant (117 kg/ha of N and K and 104 kg/ha of P)
(Figure 1).

SITINPLANT European Project FP7-SME-2007-1

Page 1 of 3

Sustainable Innovation Technology IN PLANT nursery process improving plant quality and safety
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Grape Secondary Metabolites
— Benefits for Human Health

Teodora Dzhambazova, Violeta Kondakova,
Ivan Tsvetkov and Rossitza Batchvarova
AgroBiolnstitute,

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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Bb3MOKHOCTHU 3A AEPOBHO KOMITOCTUPAHE HA PACTUTEJIHU OTHAIBbIIM
‘ OT PACTEHHUEBDBJICTBOTO U IbPBOJOGUBA
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OPPORTUNITIES FOR AEROBIC COMPOSTING OF PLANT RESIDUES FROM
PLANT-GROWING AND WOOD INDUSTRY
'Lubomir N. Kuzev, *Ivan Tsvetkov, *Rosica Bachvarova, 3Evlogi Markov,
*Milena Stoichkova

"“dgroelit”, Pazardzhik, *4BI, Sofia, *Institute of Soil Science, Sofia

Abstract

Composting experiments with plant wastes (fractional vine, rice husks and waste wood bark) with
added inoculants’ Cephalosporium Sp. were carried out during the period 2009/2010 in "Agroelit, Pazar-
dzhik. Agrochemical properties, chemical composition, temperature regime, changes in the content of
ammonia and nitrate nitrogen dynamics of the ratio of CO, / C of the biomass and amount of nutrients in
mature composts were examined.

It was found that the physic-chemical composition of the investigated plant residues is suitable for
aerobic composting. Adding Cephalosporium Sp. and marble flour increases the temperature of the conipost,.
accelerates the degradation of cellulose and reduces the ammonia and nitrate nitrogen. Composts with vine
supported higher temperature by 8-10°C than those with bark of conifers and rice husks. The total quantity of
ammonia and nitrate nitrogen for the period in rice husks and peels is significantly higher than in composted
vine.

The results show that all three types of compost are rich in nutrients. Composts vine has a high content
of nitrogen and phosphorus than those of rice husks and bark. Composts from rice husks and bark have
nearly twice higher content of potassium than the compost from rods. The ratio of N: P: K is favorable for
growth and development of plants and shows that the composts can be used for intensive cultivation.

. Key words: compost, inoculation, waste, agrochemical and physical indicators, biomass, ammonia and
nitrate nitrogen.

YBoa

B pesynrar Ha npecTpykTypHpaHeTO Ha GBITAPCKOTO 3eMenerue, IIpe3 MOCICAHUTE TOIHHH Ce TOBH-
IlaBa CTPEMEKBT 38 MAKCHMAIIHO M3IION3BAHE HA BCHYKH OMOIOTMYHH PECYPCH OT 3€MEEIHCTO 3a TOpOBE
(bayman, 1978: Huxonos u Tpennaduros, 1989).

B nosapcrBoro mapen ¢ ocnosHarta MPOIYKIHA — FPO3AETO, CE MO/AydYaBa H TOIAM 00EM OpraHudHu
OTHanBUM — JMCTa, JIO30BH MPBUYKH, FPO3AOBH HENKH, JIOCIH M CCMKH. B bearapus 1o CTaTHCTHYECKH
Aaund (I'etosa u 1p., 1987; Hukosos u Tpenadunos, 1989) Beska rofmna ce H3rapar wim U3XBBDIAT Clle]]
pesurbara okono 250 000 1. n1030BM IpBYKH, OT OPU3OHPOH3BOACTBOTO 0k010 150 000 T. opusosn JTIOCTIH,
OT nemynosuute 3aBoau — 350 000 1. KOpH OT HITIOAMCTHH TPYIH, 33 KOETO CE H3BBPIIBAT TPYIOBH U
MAaTepuamHu pasXxonu H CC 3aMbpCsiBa OKOIHATA cpeda. Malko BHHMAHHE € OTACICHO J0CEra Ha BL3MOd-
HOCTHTE 33 pallMOHATIHO U3II0T3BAHE HA TE3H PACTHTEIHH OTHAABLH 38 KOMIOCTH M TOPHH CPEACTBA B 3CMe-
JCTHeTO.

M3pbpruennt ca 3HAYUTCTHN M3CACABAHNUS OTHOCHO H3IIOA3BAHETO HA ABPBECHH CTBPTOTHHH, JIEHCH
IIB3/Iep, TPO3AOBH HCIIKH H JDKHOPU, KOPH OT UITIoaucTHH Tpyrn ¥ ap (baymam, 1978; Hukonos u Tpenna-
$unog, 1989; 11BetkoB,1991; Azhar et al., 1989; Bremner and Keeny, 1963).

B naxon cnyuan, korato Tesn oprannyii MarepHaa c¢ BHACAT JUMPEKTHO B TOUBATA CE YCTAHOBSIBAT
M3BECTHH HENOCTATBIHM KATO (PUTOTOKCHYHOCT, ABATOCPOYHA HMOOHIH3ALIMS HA a30Ta M BHCOKO ChIBP-
KaHue ma conmm. Jlo M3BCCTHA CTCHICH acpoOHOTO KOMIIOCTHPAHE HAMAIABA MHOTO OT Te3fl HCIOCTAT LI,

OBCHETO 1MTHPaHK myOIMHKALMKM CC 3aHHMABAT C HAYAIHITC H KPaliHUTEe QH3HKO-XHMHUYCCKH CBOHCTRA Ha
KOMmocTnte, HO H3BECTHO BHHMAHMC ¢ OTICICHO U Ha MHKPOOHOIOTHYHHTC HPOLICCH, KOUTO OKA3BAT PSIKO
BB?’ACECTBI[C B'],)PX}’ Kavecrsara lIZK‘I\"O.\HIOC'!‘IT'l'C. H3110JI3BAHI KaTOo TODHH CPC}IC’I‘BZL
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GC-MS DETERMINATION OF SECONDARY METABOLITES IN RED
WINE FROM BULGARIAN WILD GRAPE (VITIS VINIFERA SSP.
SYLVESTRIS)

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

AgroBiolnstitute — 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

I. Tsvetkov®, T. Dzhambazova and E. Markov

R. Batchvarova Institute of Soil Science
AgroBiolnstitute “Nikola Poushkarov”
Sofia Sofia
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Bulgarian Plant LTD C. Xiloyannis
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Bulgaria Potenza

Italy

Keywords: mycorrhiza, antagonist, soil fertility, fertilisation, irrigation, plant defence

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/dm’ 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

* ivantsvetkov@hotmail.com

Proc. 15™ IS on Apricot Breeding and Culture 229
Ed.: A. Avagyan
Acta Hort. 966, ISHS 2012



GENETIC DIVERSITY AND RELATIONSHIPS
OF INDIGENOUS AND NEWLY BRED BULGARIAN
GRAPE CULTIVARS ASSESSED BY NUCLEAR
AND CHLOROPLAST MARKERS

Teodora DZHAMBAZOVA!, Ivan TSVETKOV!, Ilian SIMEONOV?,
Miroslav IVANOV?, Zdravko NAKOV?2, Violeta DIMITROVA?,
Ivan ATANASSOV'! and Tzvetanka HVARLEVA*

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

Abstract

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 (1.0x106) 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

Résumé

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

Meéthodes 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 a 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’alleles pour
I’amélioration de la sélection. Le modele de distribution des chlorotypes
observés chez les variétés locales a confirmé des résultats déja observés
et soutient I'hypothese d’une origine orientale des cépages locaux bulgares.

Signification et impact de 1'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

AgroBiolnstitute, 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. /n 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, GA, - Gibberellic acid
IBA - Indole-3-butyric acid, PGRs - plant growth regulators, Kin - Kinetin, TDZ - Thidiazuron, WPM — Woody

Plant Medium, PVP —Polyvinylpyrrolidone, PVPP -Polyvinylpolypyrrolidone

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.

E- mail: a.ginova@gmail.com

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-
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M3non3BaHe Ha KOMNOCTU OT PacTuTeNnHn oTnagpLun
npu oTrnexpaaHe Ha 3eJIeHYYKOB pa3caj

Using Compost from Vegetable Waste in Growing Vegetable Seed-
lings

L. Kuzev*, I. Tsvetkov**, R. Bachvarova**
* AGROELIT LTD. - Pazardzhik, Bulgaria
** Agrobioinstitute, Sofia, Bulgaria

Abstract

In the period 2009-2010 under controlled conditions in the greenhouses of “Agroelit” 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 pollution.

The experiments were taken out of tomatoes sort “Jaguar” and cucumbers sort “Kalunga” in the following varieties:

\Y

0
1
2
3

V, - control - peat (enriched) and pearlite in exchanged correlation 3: 1;
V. — compost of rice husk and pearlite in exchanged correlation 3: 1;

- compost of vine-stocks and pearlite in exchanged correlation 3: 1;
V. - compost of grape barm and pearlite in exchanged correlation 3: 1;

V, - 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-
tion and biometry analysis for the growth activities of the plants.

It was settled that the investigated components could successfully be used as peat substitute for vegetable seed-
lings growing. They improve the nutrient regime and the received seedling has higher quality features (mass, height,
thickness and leaves number) and a better activity ratio of the nutrient elements.

Key words: vegetable waste, compost, mixture for seedling, agrochemical analysis, biometry of seedling

YCTOMYMBOTO ynpasJfieHne Ha HernpecTaHHo pac-
TAWUTE KONMYecTBa PacTUTeNIHX oTnagbUn € egHo
OT Hal-Cepuo3HUTe Npefn3BUKaTeNcTBa Npes Cbs-
pemMeHHOTO 06L|ecTBO, a OpraHMyHNUTe TOPOBE Ca
e[lHO OT cpefCTBaTa 3a NofgabpKaHe U NoBuLLaBaHe
Ha MOYBEHOTO nyiogopoawe. Te ce N3Non3eaT WMpPo-
KO U Mpuv NPUroTBAHETO Ha TOPOMOYBEHN CMECKM 3a

32

oTrnexaaHe Ha pascag. [pes nocnegHuTe roguHM
OCBEH KNacMYyeCcknTe U3TOUYHULKU Ha OpraHUYHo
BELLECTBO (TOPOBE OT XMBOTUHCKW Npon3xof, Topd,
KOMMNOCTVM U Ap.) ce ynoTpebasaT v oTnagbun ot
pacTeHneBbACTBOTO, Lienyno3HaTa, BUHoaobmsHa-
Ta, fieHeHaTa, AbpBoobpaboTBallaTa, KameHoobpa-
6oTBallata n ap. npomuiuneHoctu (Verdonek, 1988;



EKONOTUA U BbAELLE, oA, XI, No. 3

Hay4Ho cnucaHue 3a ceNncKocTonaHcka U Fropcka HayKa

Journal of Agricultural Science and Forest Science, vol. XI, No. 3
Codus. 2012, Sofia

NOBOMUP KY3EB*, UBAH LUIBETKOB**
* ATPOEJINT OO/ - MNazapgxuk

** ArpobuonHctutyT, Codus

* E-mail: agroelititd@abv.bg

BnnaHve Ha MmukopusHara rb6a Glomus spp.
BbpPXY pacTeXXHUTe U penpoayKTUBHU NPOABY
Ha XUAPONOHHO OTINeXAaHN AoMaTH U KpacTaBuLm
B OpaHXepuu

The Influence of the Mycorrhizal Fungi Glomus spp. over the Growth
and Reproductive Activities of the Hydroponics Cultivation
of Tomatoes and Cucumbers in Greenhouses

L. Kuzev*, |. 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 Glomus spp. over the growth and
reproductive activities of tomatoes and cucumbers, hydroponics cultivated in organic substratum in greenhouses.

During the period 10 August — 14 September and 10 August - 30 October in 2010 in the plastic greenhouse (Model
1987) was hold an examination with the mycorrhizal fungi (Glomus 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. It was found that the plants treated with the fungi grow faster and are
considerably taller, with bigger stems and number of leaves. The phenophases beginning of flowering and first 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 kg/da higher for the tomatoes and cucumbers. There were not found any
differences in the quality of the fruit and come down from root diseases plants.

Key words: hydroponics, organic substratum, mycorrhizal fungi

buonornuHuaT metog 3a pactutenHa 3awumTa
HamVpa BCe MO-LUIMPOKO MPUIOKEHNE MNPU UHTer-
pUPaHoTO 1 BuosiorMyHo nNpoussoacTso (Kapnue,
Bnaxos, AtaHacos, 2006; Kapos, AHgpees, 2000).
PasButueTo Ha OMONOrMYHUA KOHTPON KaTo as-
TepHaTBa BMecTo ynotpebarta Ha dyHruumugu, 6u
MOTf10 3HAYUTe/IHO Ja NMOMOTHe OpaHXepuiHaTa
MHAYCTPUA Oa CTaHe Mo-eKonornyHa U B CbLOTO
Bpeme fa orpaHuumn 3arybute Ha pekontuTe, Obh-

Xawwy ce Ha $uTOMaTOreHHUTE KOPEHOBM rbbu
oT p. Fusarium w Pythium spp. Npu XUAPONOHHO
oTrnexnaaHe Ha 3enenuyuu (Dikand, Elad, 1999). Us3-
rofHuTe epeKkTn Ha CrnopuTe OT MUKopU3HaTa rbba
Glomus spp. ca onucanu ot peauua astopu (Dikand,
Elad, 1999; CraHues, JlesercoH, bobowescka, 1998;
Rao and Gowen, 1998).

Y Hac ce 3Hae MHOrO Majiko 3a MoA30TBOPHU-
Te edekT OT ynoTpebata Ha MUKOpU3HaTa rbba
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EFFECT OF BIOTIZATION ON GRAFTING SUCCESS OF THE PLANTS IN FRUIT NURSERY
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| 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

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 N ]
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 2
and proliferation, and consequently they tightly unite. As the second

Incisiun\

Shield
to be
inserted 2

Bud

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

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

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].

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

|| Bioinfo Publications ||

11


http://www.bioinfopublication.org

Universal Journal of Plant Science 2(1): 23-26, 2014
DOI: 10.13189/ujps.2014.020104

http://www.hrpub.org

Effect of Organic Substrates on the Growth and on the
First Yield of Local Bulgarian Red Wine Variety
“Mavrud”

Ivan Tsvetkov*, Teodora Dzhambazova

AgroBiolnstitute, 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 &Ruback, 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 (FlieBbach 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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Abstract Somatic embryogenesis being one of the in
vitro techniques 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

1. Introduction

In vitro 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 techniques that produce high regeneration rates, serves
for high frequency propagation, gene transfer and
germplasm storage (Tsvetkov et al., 2005 [1]). 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 [2]).
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 [4]). In vitro
culture techniques can lead to genetic variation in plants
trough somaclonal variation (Neelakandan' and Wang,
2011[5]). Flow cytometry of cells of grapevine plants,
regenerated via somatic embryogenesis has shown that
polyploidy somaclonal variation is produced during in vitro
culture (Prado et al., 2010 [6]; Acanda et al., 2013 [7]).

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 with 2
mg/l 2,4 D (2,4 dichlorophenoxyacetic acid), 1 mg/l IAA
(indole-3-acetic acid), 1 mg/l BAP (benzylaminopurine) and
0,6 mg/l GA; (gibberelic acid) for embryo maintenance and
multiplication. In vitro plantlets were regenerated on
hormone-free 2 MS medium (Murashige and Skoog, 1962
[10]) from selected somatic embryos in cotyledonary stage
of their development.

2.2. Inter Simple Sequence Repeat (ISSR)Analysis
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Abstract

TSVETKOYV, 1., 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

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

* Corresponding author: ivantsvetkov(@abi.bg

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 (Méder 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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Abstract

TRIFONOVA, Z.,1. TSVETKOV, N. BOGATZEVSKA and R. BATCHVAROVA, 2014. Efficiency of Pseudomonas
spp. for biocontrol of the potato cyst nematode Globodera rostochiensis (Woll.). Bulg. J. Agric. Sci., 20: 666-669

The potential of Pseudomonas spp. as biocontrol agent against potato cyst nematode Globodera rostochiensis was tested
in pot experiment under glasshouse conditions. The best control of nematode population was provided by the bacterial strains
Pseudomonas putida 3 (2) 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 40.7% - 42.2 % compared to the control.

Key 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 nematode Globodera rostochiensis
(Woll) causes severe yield losses of potato (Solanum tubero-
sum L.) in many regions of Bulgaria (Trifonova, 1995, 2000).
Soil treatment with nematicides has been an established prac-
tice for the control of cyst-forming nematodes of the genus
Globodera, though it is very expensive for the farming com-
munity. In recent years, we have been observing an increas-
ing trend to use alternative methods of pest control based on
replacing chemicals pesticides by natural compounds.

The results 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
potential against plant parasitic nematodes. Most Pseudomo-
nas spp. is free-living saprophytic organisms in soil where-
as they play an important role in decomposition, biodegra-
dation and the carbon and nitrogen cycles. Barahona et al.
(2011) showed that three strains of Pseudomonas fluorescens
possess biocontrol activity against fungal root pathogens as
Fusarium oxysporum f. sp. radicis-licopersici and Phviophto-

* Corresponding author: zl.trifonova@abv.bg

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 interaction 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 also of great interest. Three Pseudomonas
fluorescens strains inhibited invasion of the plant-parasitic
nematode Radopholus simillis and Meloidogyne spp. in ba-
nana, maize and tomato roots. (Aalten et al., 1998; Ashoub
and Amara, 2010; Siddiqui et al., 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 of different bacterial isolates against the potato cyst
nematode G. rostochiensis applied to potatoes plants.

Material and Methods

Nematode population

The population of Globodera rostochiensis was obtained
from soil samples collected from heavily infested potato
fields in Smolyan region. The cysts of the nematode were pro-
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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. VIIT" Intl. Peach Symposium 525
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Nematode Diversity in Gf677/‘Royal Glory’ Nursery Plants Inoculated
with Mycorrhizas and Bio Control Bacteria

I. Tsvetkov, T. Dzhambazova S. Nedelchev

and R. Batchvarova Faculty of Biology
AgroBiolnstitute Sofia University

8 Dragan Tsankov Blvd. “St. Kliment Ohridsky”
1164 Sofia 1164 Sofia

Bulgaria 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. VIIT" Intl. Peach Symposium 591
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FIRST REPORT OF CUCUMBER MOSAIC
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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 (CABY V). 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 TA, 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 1., 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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M. Della Bartola?, A. Materazzi? and A. Luvisi?
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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 ZaMMYV using total RNA ex-
tracted from leaves and specific primers for the coat protein
gene (Wen-Chi ez 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 ZaMMYV 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.
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NEW PROTOCOL FOR IN VITRO PROPAGATION OF BERRY PLANTS BY TIS BIOREACTOR

L. GEORGIEVA", I. TSVETKOV', M. GEORGIEVA? and V. KONDAKOVA'
" Agricultural Academy, Agrobioinstitute, BG-1164 Sofia, Bulgaria
2 Agricultural Academy, Institute of Mountain Agriculture and livestock, BG-5600 Troyan, Bulgaria

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.I"' BAP, 0.05 mg.I'" IBA, 0.03 mg.I"" GA, and 30 g.I'' sucrose) and rooting (MS without hormones supple-
ment with 30 g.I"! 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 Sth 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; GA, — Gibberellic acid; PTFE — Polytetrafluoroethylene

Introduction

In vitro propagation has been proved as a highly efficient
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

*Corresponding autor: 111k81@abv.bg

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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PE3IOME

[nBuTe no3u ca 06ekT Ha npoy4sa-
He Ha noseye OT efuH Bek. B Bbnrapus
Ce cpeliar NMOBCEMECTHO pasnpocTpaHe-
HW No 6pera Ha p. [lyHaB, Kpanbpexmneto
Ha YepHo mope, nopeuveTto Ha p. CTpy-
Ma, p. Beneka, p. Ponotamo, 3anagHu
Pogonn, MupnH n agp. (Herpynb un ap.,
1965). [mBopacTawmTe 1031 ce cpewar
BbB BCUYKM palioHn go 600-700 m. Hag-
MOpCKa BMCOYMHA. TepeHuTe, Ha KOWUTO
pacTe guBaTa /103a, ca MHOrMo pasHo06-
pasHu — OT paBHWHHM A0 XbJAMUCTU W©
nnaHuHckn (Kosaues, 1979, KartepoB u
ap., 2004). Toea e npegnocTtaBka 3a
0TO60pP Ha (QOPMU CbHC CTOMAHCKU LEHHU
KayecTBa, KOUTO MMaT BaXHO 3HayeHue
3a cenekuuaTa 1 npaktukara, kaTto nosu-
LWeHa YCTONYMBOCT HA HUCKWU 3UMHU TeM-
nepatypm u 3acylwasaHe, Ha 60/1ecTu u©

SUMMARY

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 L', Tsvetkov L', Dincheva 1!, Kondakova V.!, Atanassov AZ

Abstract

The Climate Change is one of the major problems in the entire world. The limiting influence of
harmful factors as climate and other environmental changes, it will be crucial to breed new varieties
for improved resistance 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 art and science
of genetically improving plants for the benefit of humankind. It is important to mention potential
contribution of organically managed systems to climate change mitigation is identified in the careful
management of nutrients and, hence, the reduction of N20O emissions from soils.

The application of biotechnological approaches, developing and implementation of new “omics”
technologies and infrastructure construction on a high scientific level will help in building a strategy
to overcome the damage of Climate Change.

Key words: Climate Change, plant breeding, organic agriculture, plant biotechnology, “OMICS” technologies.

1. Plant breeding 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 setious threatening to push up the
number of hungry people which is a result of negative impacts on food production. At
the same time the growing global population will create an increased demand which will
need to be produced on not much more land, using less water, fertilizer and pesticides
(Fischer et al. 1994).

Looking at global issues we must be tackled correctly and in series with other global
challenges of climate change as cleaner sustained energy and water security. Projections
indicate that by 2030 the world will need to produce 50 percent mote food, 50 percent
more energy and 30 percent more fresh water and adapting to Climate Changes
(Rosenzweig and Iglesias 1994). Some analysts of Climate Change explaining that if
global temperatures do not increase more than 6°C over the next century, agricultural
production can probably adapt to changes in mean global temperature using breeding,
selection and management approaches.

The impact of Climate Change on production of various crops varies markedly
depending mainly on the region, growing season, the crops and their temperature
thresholds. To minimize the impacts of these climate and othet environmental changes,
it will be crucial to breed new varieties for improved tesistance to abiotic and biotic
stresses (Rosenzweig and Parry 1994). One of the major objectives for breeding tesearch,

| 'AgroBiolnstitute, Sofia, Bulgatia; www.abi.bg
?Joint Genomic Centre, Sofia, Bulgatia; www.jgc-bg.org;
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Glomus spp. € Hal-ronemMusit pog oT
apbyckynapHute MUKOPWU3HU IbOu (AM).
Bcuukn  BMgoBe OT  TO3M  pop  mMmar
cnocobHocTn ga copmupaT CUMOBUOTUYHM
OTHOLLEHUSI C KOpPEHWUTe Ha pacTeHusTa. B
3aBMCMMOCT OT NbTHOCTTA, Ta3n cMmburosa
MOXe [a uma 3HauuTeneH TMpuHOC 3a
pacTexa W YCBOSIBAHETO Ha XpaHWUTErHM
BewecTBa npu pacteHussTa. OCHOBHUAT
edekT Ha Glomus spp. Npu XpaHeHeTo e
pesyntat OT XudanHoTO TpaHcnopTupaHe
Ha HenoABWXHW MWHepanHu WoHu. ToBa e
BaXXHO npeaMMcTBo, ocobeHo 3a 6GaBHO
AndyHoupawm  MUHepanHu MoHW  KaTo

SUMMARY

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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BbnaTHOTO KOKMYe e LieHeH, 3acTpa-
WeH Bua, OT KOWTO ce mpoussexga Oobn-
rapckoto nekapctso HwueanuH®. [lMpose-
OeHn ca W3KYyCTBEeHM 3apassBaHus B
CTEPUITHU YCMOBUSA Ha in Vitro NyKOBUYKM
OT 6 ecTecTBeHU Gbnrapckvs nonynauum
Ha 6naTHO Kokmye c 4 6GakTepuanHm
nsonata OT NyKOBUUM CbC CUMMNTOMU Ha
rHneHe. [lpocnegeHa e nosBata Ha
cumnToMn Ha 3-Tu, 6-TM 1 9-TU OeH cnepg
3apassaBaHeTo. M3unmcneH e npoueHTbT
3apaseHn IyKOBWYKM OT BCEKM M3onaT.
PesyntaTtute nokaseaT,ye nposiBata Ha
BYPYNEHTHOCT Ha naToreHa e B 3aBUCK-

SUMMARY

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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Llenta Ha u3cnegBaHeTo e fa ce
NpoyYn BIUSIHMETO HA Pa3fINYHU MUKO-
PV3HU MOV BBbPXY YCBOSBAHETO Ha MUHE-
panu 1 HaTpynBaHETO Ha CyXO BELLEeCTBO
nMpuM pasCagHUKOBM OBOLLHU pacTeHusi
'msena 6/BaH. HaTtpynBaHeTo Ha Cyxo
BELLECTBO € aHanu3npaHo ABa NbTu npes
BeEretauMoHHus nepuvog (Npe3 mam u
okTomBpwn). [lapanenHo ca nposefeHu
aHanuau no OTHOLUEHWE YCBOSIBAHETO W
pasnpefeneHMeTo Ha LWeCcT OCHOBHMU
makpo n mukpoenementn (N, P, K, Ca,
Mg, Fe) oT ekcnepumeHTanHuTe pacTe-
Hus. MonyyeHnTe pesynTaTu Nokasear, ye
no oTHoweHne Ha cBexo Terno Glomus
BapuaHTa wu3npesapBa koHTpora 1 ¢
14,47% wn kKoHTpona 2 c¢ 22,60%. [lo

SUMMARY
The 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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3arybata Ha OMOMOrM4YHO pasHo-
obpa3ne e ocHoBeH nNpobnem Ha nosap-
CTBOTO B cBeTa. lMocnegHuAT goknaa Ha
OcmaTa cecust Ha paboTHata rpyna Ha
MexgynpaBuTencreeHata  TexHu4yecka
PabotHa Npyna 3a PactutenHu NeHeTnu-
H1n Pecypcu nokasea, ye camo 8-9 npo-
LUeHTa OT HanuWyHWTEe CBETOBHU COpPTOBE
Ce M3Mon3BaT 3a NPOM3BOACTBO rpo3ae U
BnHO (FAO, 2016). OCHOBHMAT NbT 3a
peLleHnMeTo Ha To3M HapacTsaly npobnem
e nogobpsiBaHETO Ha TeHeTUYHUTE W
CeneKkuMoHHNTe nporpamMm Mnpu nosaTta,
ype3 ePEKTUBHO M3MNON3BAHE HA reHeTnY-
HWUS NOTEHLMan Ha HeMPOy4eHOTO MECTHO
6uopasHoobpasue (EC, 2013). B cnydyas
Ha amBarta nosa, Apyr cbllecTBeH npob-
nem e 3arybBaHeTO Ha Be4ye MapKupaHu
nHAMBUAYyanHu opMn Nopagn Knumatmy-
HW NpomMeHwn, ypbaHusauus nnm nNpomsiHa
Ha cTaTyca Ha eCcTeCTBEeHWTEe UM MeCTo-
obutaHusa. ToBa npegnonara TbpceHe Ha

SUMMARY

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

259



GMOs in Integrated Plant Production
IOBC-WPRS Bulletin Vol. 114, 2016
pp. 37-38

Impact of Bt crops on non-target organisms — 3 systematic reviews
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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.

Phytonutritional Improvement of Crops, First Edition. Edited by Noureddine Benkeblia.
© 2017 John Wiley & Sons Ltd. Published 2017 by John Wiley & Sons Ltd.
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This paper reviews the recent development of the scientific, legislative, economic and Received 12 October 2017
environmental aspects of plant organic farming. The impact of organic farming on biodiversity and Accepted 10 January 2018
soil fertility is discussed in comparison with conventional systems. A significant barrier for wide KEYWORDS
application and future development of organic farming is the existing diversity of national and Organic farming;
international policy instruments in this sector. Special attention is paid to up-to-date research conventional farming;
techniques that could help solve a number of the problems typically faced in plant organic biodiversity; biocontrol; soil
farming. It is argued that organic farming is still not productive enough to be considered fully fertility; scientific

sustainable. This undetlines the necessity of strong support for more effective implementation of innovations; sustainable
scientific research innovations and improvement of the networking between all stakeholders - agriculture
organic producers, scientists and corresponding policy makers at the national and international
level.
Introduction countries are mainly produced by such intensive agricul-

The need of continuously raising the yield, relevant 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 fertility through additional application of fer-
tilizers and plant protection chemicals, as well as the
utilization of modern agricultural machineries for tilling,
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 [1-4]. The high yield per
hectare and good quality products for the market have
given farmers the guarantee of a secure income and
consumers the availability 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

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 initiated 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 [7]. The European Com-
mission enacted several regulations and directives to
oblige governmental authorities of the member coun-
tries'and 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 regulation
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