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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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BpeguTenn, u - apyru 1979,
Tsvetkov et al., 2005).

LienTta Ha HacTOALLOTO n3cnensaHe
€ rnpoy4ysaHe Bb3MOXHOCTUTE 3a W3MoJi-
3BaHe Ha amsaTta so3a (Vitis vinifera ssp.
sylvestris) kaTo no3osa nogsoxka. Cenek-
TMpaHa e nogxopgdwa amsopacTawa dop-
Ma S-1, oTKpUTa B NOAHOXMWETO Ha M/1aHu-
Hata Pogonu, B 3eM/IMLLETO Ha Ccesno
CemurHoBO (450 M Haamopcka BUCOYU-
Ha). B cpasHuTENHUTE arpobuonornyHu
nscnegBaHnsa ca BK/IHOYEHU MKOHOMMUYeEC-
KV BaXXHWUTE 3a CcTpaHarta /1030BY MOL/10X-
kn SO 4 (Vitis Berlandieri x Vitis Riparia) u
®epkas. MNMbpBOHaAYa/IHUTE pe3ynTatn ot
eKcnepumMeHTUTE nokaseaT f4o6bp auHu-
TeT Ha gusarta copma Vitis vinifera ssp.
sylvestris (S-1) kbM npucazieHnUTe BUHEHM
coptoBe MaBpysn, KabepHe COBUHBLOH "
JecepTHua copT bpecTtoBuua, Kakto K
CpaBHUTENIHO BUCOK NPUPacT W NPOLEHT
y3psiBaHe Ha fietopacTture.

KntouoBn aymu: 6GuopasHoobpa-
3ne, N1030BU TEHETUYHU pecypcu, AUBK
/1031, N1030BY NOA/OXKKM

(Olmo,

yBO/,

[MloBeyeTo OT Hay4dyHuUTe pas-
paboTKn NO OTHOLLUEHWE Ha MpoyY-
BaHe N YCTON4YMBO M3MOJI3BaHe Ha
6uopasHoobpa3veTo Ha AuBuUTe
nosn (Vitis vinifera ssp. sylvestris)
nmart 3a OCHOBHU LEeNN U3SACHSBa-
He Ha dopmoobpasyBaTesiHu1s
npouec npu KyntypHata no3a u
npomsxoga Ha MeCTHUTE CcopToBe
nosn (McGovern, 2003). OT npak-
TMyecka rnegHa To4ka, pas/iMyHu-
Te chopmMu AMBM /103K ca ecTec-
TBEHa npeanocraBka 3a 0TOOp Ha
hopMn € noBuLIeHa YCTOMYMBOCT
KbM GMOTUYEH N aBUOTUUYEH CTpPEC
M APYrn CTOM@HCKU LIeHHU Kadyec-
TBa, KOUTO MMAaT BaXXHO 3Ha4YeHue
3a reHetukata u cenekyuata. O6-
CTOMHOTO Mpoy4YBaHe Ha BbTPEBU-

others (Olmo, 1979, Tsvetkov et al.,
2005).

The aim of this study is exploring
the possibilities of using wild grape (Vitis
vinifera ssp. sylvestris) as a rootstock.
Selected is suitable wild form S-1,
discovered at the foot of the Rhodope
Mountain, inside of the terrain of village
Semchinovo (450 m above sea level). The
comparative  agro-biological research
includes economically important for the
country grapevine rootstocks SO 4 (Vitis
Berlandieri x Vitis Riparia) and Fercal.

The preliminary results of the studies
show good affinity of the wild form Vitis
vinifera ssp. silvestris S-1 to the grafted
wine varieties Mavrud and Cabernet
Sauvignon and to the table variety
Brestovitza as well as the relatively high
plant growth rate and shoot maturity
percentage.

Key words: biodiversity, grapevine
genetic resources, wild grapes, grapevine
rootstocks

INTRODUCTION

Most of the scientific
developments regarding the
exploration and sustainable use of
biodiversity of wild vines (Vitis
vinifera ssp. sylvestris) has key
objectives clarify the speciation
process in cultural grapevine and
origin of local varieties (McGovern,
2003).

From a practical perspective,
different forms wild grapes are
natural prerequisite for selection of
forms with increased resistance to
biotic and abiotic stress and other
economically valuable qualities
that are important for the genetics
and breeding. Detailed
examination of within species
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[OBOTO 6orarctBo M pasHoobpa-
3ne Ha 6uoTunose AMBM 03N €
M3TOYHUK 3a oboraTsaBaHe Ha reHo-
doHga npu nosute (Jaillon et al.,
2007). lMNpe3 nocnegHUTe HAKOJIKO
feceTuneTua UHTepechLT KbM Au-
BUTE /103 HapacTBa 3HA4UTESHO,
KaKTO MO OTHOLUEeHEeHWe 13non3sa-
HETO UM 3a Pas/INYHN CesIeKLUNOH-
HA uenvM, Taka M BbB Bpb3Ka C
"pasuntaHeTo’ Ha TreHoma Ha
fio3ara Ha MOJIEKY/IAPHO HMBO
(Velasco et al., 2007, Di Gaspero
et al., 2007, Zarouri et al., 2015).

LilenTa Ha HacCTOALWOTO WU3-
cnefBaHe e Mnpoy4yBaHe Bb3MOX-
HOCTMTE 3a W3N0JsiI3BaHe Ha Cenek-
TupaHa agmea nosa (S-1) (V.vinifera
ssp. sylvestris) kato nosoBa nog-
noxka. EkcnepumeHTUTE ca OCb-
LLleCcTBEHM B criegHaTta nocnepno-
BaTesIHOCT:

1. Arpo61osiormyHo
npoy4ysaHe Ha oTbpaHa AvBa /i03a
(Vitis vinifera L. ssp. sylvestris —
S1)

2. CpaBHUTENIHO nNpoyyBaHe
Ha [AuHamukata Ha pacTex U
efiHOroAMweH npupacTt Ha y3psana
yactT Ha pauBata qopma S1 u
noanioxkute SO4 n depkasn

3. CpaBHUTE/IHO NpoyyBaHe
Ha BMMSAHWETO Ha AmBaTa dhopma
S1 u nopnoxkute SO4 n depkan
BbpXy admHuTeTa, Kaslycoobpasy-
BaHETO, AMHamukKarara Ha pacTtex
N efHOroAuWHMA npupact Ha
y3psana 4yacT Ha npucageHu
coptoBe — KabepHe COBWHbLOH,
MaBpya n bpecTtosuua.

richness and diversity of biotypes
of wild vines is a source of
enrichment of the gene pool in the
grapevine (Jaillon et al., 2007).
Over the last few decades, interest
in wild grapes grow considerably,
as regarding their use for various
breeding purposes as well as in
conjunction with ” reading ” of the
grapevine genome at molecular
level (Velasco et al., 2007, Di
Gaspero et al., 2007, Zarouri et al.,
2015).

The aim of this study is
exploring the possibilities of using

selected  wild grape (S-1)
(V.vinifera ssp. sylvestris) as
grapevine rootstock. The

experiments were carried out in the
following sequence:

1. Agro-biological study of
selected wild grape (Vitis vinifera
L. ssp. sylvestris - S1)

2. Comparative study of the
dynamic of growth and annual
growth matured shoots part of wild
form S1 and rootstocks SO4 and
Fercal

3. Comparative study of the
effects of wild form S1 and
rootstocks SO4 and Fercal on
affinity, callus formation, dynamic
of growth and annual growth
matured shoots part of grafted
varieties — Cabernet Sauvignon,
Mavrud and Brestovitza
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MATEPVANT N METOAU

AnBopacTtauwara ¢opma V.
sylvestris (S-1) e
oTKkputa Ha 450 M Hagmopcka
Ha

vinifera ssp.

BMCOYMHa, B NOAHOXMETO

3anagHute Pogonu (Purypa 1).

our. 1. In situ cbxpaHeHWe N CefiekuMsa Ha U3XOAEeH pacTuTe

MATERIAL AND METHODS

wild form V.vinifera ssp.
sylvestris (S-1) was discovered
450 meters above sea level at the
foot of the Western Rhodopes
(Figure 1).

5 s
JleH Matepuan oT

guBa nosa S-1 (Vitis vinifera ssp. sylvestris), B nogHoxuWeTto Ha 3anagHuTe
Popgonu, c. CemunHoBO, 06u). CenTemBpu

Fig. 1. In situ preservation and selection of initial plant material from wild grape
S-1 (Vitis vinifera ssp. sylvestris) at the foothills of the Western Rhodopes,
village Semchinovo, Septemvry municipality

3a cpaBHUTE/IHOTO Mpoy4YBaHe ca
N3M0N3BaHN YTBBbPAEHN B NpakTu-
Kara no3oBu nogsioxkn: SO4 (V.
berlandieri x V. riparia) n ®epkan
(BC1 x 333 EM). Jlo3oBaTa nopg-
noxka SO4 e cenekunmoHupaHa B
Yunnuuwieto no  n103apctso B
OneHxaiim, N'epmaHus, OoT npegoc-
TaBeHus  xubpuieH marepuan
(cemeHa), nosiydyeH OT KpbCTOCBa-
He Ha amepukaHCckATe BuA0Be
bepnaHgnepn wn Punapusa ot
yHrapckust yyeH Teneku. Jlozosara
nogsiokka ®epkan (CnoxeH Xxmb-
pug mexay BC1l (Berlandieri x
Colombard) x 333EM (Cabernet
Sauvignon x  Berlandieri) e

For the comparative study were
used established in practice
grapevine rootstocks: SO4 (V.
berlandieri x V. riparia) and Fercal
(BC1 x 333 EM). The grapevine
rootstock SO4 was selected in the
School of Viticulture in
Oppenheim, Germany, with
dedicated hybrid material (seeds),
obtained from crosses of American
species Berlandieri and Riparia by
Hungarian scientist Teleki.

The grapevine rootstock Fercal
(complex hybrid BC1 (Berlandieri x
Colombard) x 333EM (Cabernet
Sauvignon x Berlandieri) was
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cb3pafeHa npe3 1959 rogmHa ot
R. Pouget B HauMoHanHUAa UHCTU-
TYT 3a arpoHOMU4YecKu uscrensa-
Hua boppgo, PpaHuua n e npusHa-
Ta ot INRA kato copt npe3 1978
roguHa. 3a cpaBHUTENHUTE MPOYY-
BaHWA MO OTHOLLEeHVEe ajpUHUTET U
BNNAHNE BbPXY AMHaAMMKaTa Ha
pacTex Ha npucajieHn copTose ca
CeNneKkTnpaHn BUHEHUTE COpPTOBE
Maspyn, KabepHe COBVMHbLOH W
peceptHna  copt  BpecrtoBuua.
MaBpyn € CcTap MecTeH CopT,
oTrniexgaH no Hawute 3emu OT
Abnboka papeBHOCT. Tol cnaga
KbM YepHomMoOpcKkaTa €Ko/oro-
reorpadycka  rpyna. KabepHe
COBUHBOH € efiMH OT Hai-cTapuTe
BMCOKOKa4YeCTBEHN (DPEHCKM BUHE-
HW copToBe, cnaja kbm 3anagHo-
eBponerickara ekosioro-reorpagcka
rpyna. CopTbT bpectoBuua e
nosly4eH OT KPbCTOCBAHETO Ha
coptoBeTe Utanna n AHTHLP npes
1966 roguHa ot W. WeaHos, B.
Bbnues, K. CtoeB, 1 3.3aHKOB B
MHCTUTyTa No /103apCcTBO U BUHAP-
CTBO, rp. NneBeH. 3a nosyyaBaHe-
TO Ha nogsioxkosute (3 x 20 6p.) 1
npucageHnte (3 x 60 6p.) ekcne-
PUMEHTa/IHN pacTeHUss € Npuso-
XeHa YyTBbpAeHa TexHonorva 3a
npon3BOACTBO Ha J/I030B MNocab-
YyeH MaTepuasi MO KapTOHa-XeH
mMeTog Ha OnuTHa cTaHumsa no /o-
3apcTBO 1 BUHAPCTBO, rp. Centem-
Bpu (LiBeTkoB u ap., 2007).
[MpoyyBaHMATa MO OTHOLUEe-
HWe Ha ajanTtauusaTa, ajuHuTeTa
N OMHaMuMKaTa Ha pacTex ca
OCbLUEeCTBEHN NO  CTaHO4apTHU
MeToAMKKN, onucaHn ot babpukos

established in 1959 by R. Pouget
at the National Institute for
Agronomic Research, Bordeaux,
France and was recognized by
INRA as a variety in 1978. For the
comparative studies on affinity and
influence on the dynamics of the
growth of the grafted varieties are
selected wine varieties Mavrud,
Cabernet Sauvignon and dessert
variety Brestovitza.

Mavrud is an old local variety
grown in our land since ancient
times. It belongs to the Black Sea
eco-geographical group. Cabernet
Sauvignon is one of the oldest
high-quality French wine varieties.
It belongs to Western eco-
geographical group.

Brestovitza variety is derived from
crosses between varieties Italia
and Yantur in 1966 by J. Ilvanov,
V. Valchev, K. Stoev and Z.
Zankov and the Institute of
Viticulture and Enology, Pleven.
For the preparation of rootstocks
(3 x 20 pcs.) and grafted (3 x 60
pcs.) experimental plants was
applied proven technology for the
production of grapevine planting
material by cartonage method of
the Experimental Station of
Viticulture and Enology,
Septemvry (Tsvetkov et al., 2007).

Studies with respect to
adaptation, the affinity and the
dynamics of growth were carried
out by standard methods
described by Babrikov (1979),
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(1979), JInnos (1979) n Pagynos u
ap. (1992), kato guMHamukata Ha
pacTex npu ekcrnepuMeHTasiHuTe
pacteHus e ot4yeTteHa cneg 30
OHW B OpaHXepwuiltHu ycnosus, a
npupacTa Ha y3psiia 4YacT Ha nopg-
NTOXKOBUTE N COPTOBUTE PE3HULN —
cnep nuctonaga, B Kpas Ha Bere-
TauuaTa.

PE3YJITATU N OBCBXXOAHE
ArpobmuonornyHo rnpoyysaHe
Ha oTObpaHaTa amBa nosa (Vitis
vinifera L. ssp. sylvestris — S1)
AnsBopactawara dopma Vitis
vinifera ssp. sylvestris S-1 (Cemuu-
HOBO), NpeacTaB/isiBa YBMBHO pac-
TeHue. JInctHaTa netypa e Herons-
Ma, criabo pascedeHa, TpuaesiHa.
CpepgHata Ab/mhkMHA Ha 3penus
netopact e 13,5 cm, a gebenuHa-
Ta cbotBeTHO 8,0 mm (npun 10
mMexaysb3nve) n 7,1 mm (npu 40
MexayBb3nive). 3pennatr efHoro-
AVLeH fieTopacT nputexasa Mo-
cnabo u3paseHa KopemMHa 4acT U
06paTHO NPOMOPUNOHAIHO CbHOT-
HOLLEHMEe MeXxay napeHxumHarta u
kambuanHata TbkaHn. Cnopepj
Ninnos (1979) m Oceta et al.
(2008), nocoyeHnTe napameTpu ca
OT pellasallo 3HayeHue 3a Jobpo
KanycoobpasyBaHe ©n adUHUTET
npv npouecuTe Ha npucaxgaHe u
cTpatudukaums. KV3BbplleHn ca
npeaBapuTesiHu MOJIEKYISAPHM
(Dzhambazova et al., 2009, Genov
et al.,, 2006) n ceposiorMyHN aHa-
nm3n (Kamenova et al., 2007) Ha
n3xogHaTa 103a, KOUTO MOTBBbPXK-
[aBaT TreHeTUYHUS TMpou3xXos W
nokassaTr OTCbCTBME Ha BUPYCHMU,

Lilov (1979) and Radulov et al.
(1992), where the dynamics of
growth in experimental plants was
recorded after 30 days in
greenhouse conditions and annual
growth matured shoots part of the
rootstocks and varieties — after
leaffall, at the end of vegetation.

RESULTS AND DISCUSSION

Agro-biological  study  of
selected wild grape (Vitis vinifera
L. ssp. sylvestris - S1)

Wild form Vitis vinifera ssp.
sylvestris S-1 (Semchinovo) is an
climber plant. Leaf lamina is small,
poorly slashed, tripartite. The
average length of mature shoot are
135 cm and the thickness
respectively 8.0 mm (at the 10th
internode) and 7.1 mm (at the 40th
internode).

The annual matured shoot has a

slight abdominal area and
inversely proportional ratio
between parenchymatous and

cambial tissues. According Lilov
(1979) and Oceta et al. (2008),
these parameters are crucial for
good callus formation and affinity

processes of grafting and
stratification.
Preliminary were carried out

molecular (Dzhambazova et al.,
2009, Genov et al.,, 2006) and
serological analyses (Kamenova et
al., 2007) of the initial plant,
confirming the genetic origin and
showed the absence of Vviral,
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6akTepmasniHn 1 rL6HM 6onectn. B
[ONb/IHEHME e paspaboTeH
epeKkTBEeH NPOTOKO 3a WH BUTPO
pasMHOXxaBaHe. M3xoaHn obpasum
oT pAaueBata opma (S-1) ca
NHTpOAYLMpaHu B Jlo30BaTa
reH6aHka Ha ArpoOUOVHCTUTYT-
Codouns (Tsvetkov et al., 2006).

CpaBHUTENHO NMpoy4yBaHe Ha
AVHamMuMKaTa Ha pacTex wu
e[lHOroZuLleH npupacT Ha y3psana
yacT Ha pguBaTa (popma S1 u
nognoxknTe SO4 n depkan

Anearta dpopma (S-1) nokassa
no-6bpP3 TeMn Ha HavyaslHO pa3Bu-
Te B CpaBHEHMEe C YyTBbpAeHUTe
nososun nognoxkn SO4 n depkan
(Tabnuua 1, durypa 2).

bacterial and fungal diseases. In
addition, it was developed an
efficient protocol for in vitro
propagation. Initial acessions from
the wild form (S-1) were introduced
in the grapevine genebank of
Agrobioinstitute- Sofia (Tsvetkov et
al., 2006).

Comparative study of the
dynamic of growth and annual
growth matured shoots part of wild
form S1 and rootstocks SO4 and
Fercal

wild form (S-1) showed a
faster rate of initial development in
comparison with the approved
grape rootstocks SO4 and Fercal
(Table 1, Figure 2).

Tabnuuya 1. / dur. 2. AunHamMmka Ha pacTeX M npupacT Ha y3psila 4vacT Ha

NoA/10XKOBUTE pacTeHUs

Table 1./ Fig. 2. Growth dynamic and mature shoot part at the end of vegetation

of the rootstock plants

Bapmasmn
Variants

Bropesenn
[OARTTT
eI
Rooted
ritstock
cuftings
(%)

Mspsokaac
HH 1030
First class
roolstock
plants
(%)

bpoit
Aetopact
Number of

shoots
(a1 a03a)
(per 1 plant)

bpoii

AHeTa
Number of

leaves
(Ha 1 a03a)
(per 1 plant)

Cpeana
AT HA
JeTupact
Average shoot
lenght
{em)

Bpoit
LAY
Kopenn
Number of
stepping roots
(nefiena
Ha1 Tuw)
(thickness
over 1 mm)

Cpeana
IhTEHNA
i 1 Kopes

Average

length
of 1 root

(em)

1
984

16

118

Depran
]

9.2

TIPHPACT Ha YIPANA HAET B KPAR K3 BETETALIATE
Mature shoot part at the end of vegetation

74,06

Mpn Hea nNbNkATe HabbOBAT oule
cnep TpeTusa AeH, obpasysa BUCOK
MPOLEHT CTbNasIHA KOPEHU, KaKTO
M BUCOK A0OMB Ha MbpPBOKIACHU
NOAI0XKOBM No3u. MpaBn Bnevar-
neHne pobparta AMHaMUKa Ha
pacTtex B OpaHXepuiiHU YCoBUS

Its buds swell after the third day,
forming a high percentage of
stepping roots (with a thickness of
over 1 mm) and high yields of first
class rootstock plants.
Unimpressive good dynamics of
growth in greenhouse conditions
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(Purypa 3), nspasssaty ce B YyCKO-
peHo KopeHoobpasyBaHe, onTuma-
NeH 6poit incTa 1 CTbNasIHU Kope-
HA W BWUCOK MPOLEHT MOJyYEHN
MbpBOKAACHM N103WU. Mo OTHOLe-
HWe Ha npupacTta Ha y3psana yact
Ha u3non3BaHarta KaTo MoAs10XKa
amBa hopma (S-1), nonydeHute
pes3ynrtaTu ca CpaBHUMM C Te3n Ha
Hanoxwunarta ce B bbrapusa noga-
noxka SO4. BuUCOKMAT NpOUEHT
npupacT Ha y3psna 4yact B Kpas
Ha BeretauusaTa npu noasioxkara
®depkan ce Ab/IXKUM OCHOBHO Ha
XapaktepHa TreHoTunHa cneuu-
Jomka.

(Figure 3), evidenced by the
accelerated rooting, optimal
number of leaves and stepping
roots and a high percentage of
obtained first class grapevine
plants. With regard to the annual
growth matured shoots part of the
used as a rootstock wild form (S-
1), the results obtained were

comparable to those of the well
established in Bulgaria rootstock
SO4. The high rate of matured
shoots part at the end of the
vegetation of the rootstock Fercal
IS mainly due to the characteristic
genotypic specificity.

dur. 3. PazBuTMe Ha eKCnepuMeHTa/THUTE MOAJ/I0KKOBU pacTeHMsa OT AuBarta
thopma S-1 u nopnoxkute SO4 m depkan, 90 gHWM cnep 3acaxjaHe B
OpaHXepuiiHn ycnoBusi

Fig. 3. Development of the experimental rootstock plants from wild form S-1 and

rootstocks SO4 and Fercal, 90 days after planting in greenhouse conditions

CpaBHUTENHO NpoyyBaHe Ha
B/IMAHNETO Ha AvMBaTa popma S1
n nopgnoxknTe SO4 u ®depkan
BbpXy admHnTeETa, Kaslycoobpa-
3yBaHeTO, [AMHamukaTaTa Ha
pacTex W efHoroguweH npwu-
pacT Ha y3psana yacT Ha npuca-
feHn copToBe — KabepHe CoBu-

Comparative study of the
effects of wild form S1 and
rootstocks SO4 and Fercal on
affinity, callus formation, dynamic
of growth and annual growth
matured shoots part of grafted
varieties — Cabernet Sauvignon,
Mavrud and Brestovitza
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HbOH, MaBpya n bpecToBMKUa
Fallot (1961) cuuTta, Yye nbp-
BOTO YC/IOBME 3a ycrnexa Ha efHa
npucagka e obpa3yBaHeTo Ha
cnoika mexpgy ABeTe CbeAnHEHU
yacTn Ha cTbbnarta, crnepf akTMBu-
3MpaHe Ha Kambusa Ha nognoxkara
M npucagHvka. Tasu cnolika ce
OCblLUEeCTBABA He [AUPEKTHO, a
MEeXAMHHO OT HOBOOOpa3syBaHaTta
KaslycHa TbkaH. o OTHOWeHne Ha
ajouHUTET UM KaslycoobpasyBaHe
cnep crpatuukauuns, Han-BMCOK
MPOLEHT MbJ/IEH KPBroB Kanyc e
oT4yeTeH npu TpUTE U3NUTBAHWU
BapnaHTU Ha AmBata dopma V.
vinifera ssp. sylvestris (S-1) (Mas-
pya 96%, KabepHe COBVHbLOH
95,5% un bpectosuua 94,5%). MNMpu
OoCTaHa/IMTe  MOAJNIOKKA  TO3U
napameTbp Bapupa oT 88,5%
(BapuaHT SO4/MaBpyn) — Ao 94%
(BapunaHT depkan/KabepHe
CoBWHbLOH) (Purypa 4, durypa 5).

Fallot (1961) considers that
the first condition for the success
of a graft is the formation of a
bond between two joined parts of
the stems, then activating the
cambium of the rootstock and
grafted variety. This weld is carried
out not directly but by an
intermediate newly formed callus
tissue. In terms of affinity and
callus formation after stratification,
the highest percentage of full
circular callus was recorded in the
three tested variants of the wild
form V. vinifera ssp. Sylvestris

(S-1) (Mavrud 96% Cabernet
Sauvignon 955% and 94.5%
Brestovitza).

In the other rootstock, this
parameter varies from 88.5%
(variant SO4/Mavrud) — up to 94%
(variant Fercal/Cabernet

Sauvignon) (Figure 4, Figure 5).

MpoUeHT Ha KPLIOB Kanyc B: A- MACTOTO Ha NpUcakOaHe, B- neTara Ha NOONOMKOBUA PEIHMK
Percentage circular callus in: A- place of grafting, B- the heel of rootstock cutting

BCabemnat Sawvgnon| 555 | 75 | 81 [T
mMavud % | e8s B55 83

DepranFercal
84 85
80,5 20

@Brestoviza 4.5 | a7 BBS BE.S

92,5 23 |

5-1 - Maepya
»

Bl

®ur. 4. AduHMTET M Kanycoo6pasyBaHe Ha NpucafeHn eKcrnepyMeHTasHm
pacteHus /noanoxka-gmea copma S-1, coptoBe- KabepHe CoBUHLOH, MaBpyg n

BpectoBuua/.

Fig. 4. Affinity and callus formation of grafted experimental plants /rootstock-
wild form S-1, varieties- Cabernet Sauvignon, Mavrud and Brestovitza/.
our. 5. MpucageHn nosm /S-1/MaBpyn/ B HadasieH etan Ha pas3BuTue creq

cTpaTtudukauua

Fig. 5. Grafted grapevines /S-1/Mavrud/ at early stage of development after

stratification
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MpaBu BneuyatneHve, 4ye nNpu Au-
Bata popma (S-1) BCuuku npucag-
HM KOMOWHaUUM obpasyBaT Haii-
paHO KOpeHOBM 3a4vatbun (KPbroB
Kaslyc B netara Ha pesHuuuTe), B
cpaBHeHue c noanoxkute SO4 un
®epkan. Bpb3kaTa mexay Kasyco-
o6pas3yBaHeTo 1 KopeHoobpasyBsa-
HeTo urpae BaxHa pond. Ta Ao
ronsiMa crteneH ce obycnaes OT
HacnefcTBeHuTe BMOMOTMYHN OCO-
6EeHOCTM Ha pasnnyHuTe BUAOBE
NoaNIoXKN 1 copToBe. B cbLLOTO
Bpeme ce obycnaBa M OT KOM-
nnexkc oT omM3noNorMYHN goakTopu,
KOUTO ca Mpoy4yeHn Bce Oule He-
poctatbyHo (Imazio et al., 2009).
Pasnuknte, KouTo ce Habnoga-
BaT, M0 BCSKa BEPOATHOCT Ce AbJl-
Xar Ha pasNIMYHOTO BJIMSHWE Ha
n3nosi3BaHaTa Kato  MNOAJI0OXKa
anea doopma (S-1) n ytBbpaeHuTe
SO4 un ®epkan. OTHOBO MNpaBu
Breyart/ieHne BUCOKUAT MPOLEHT
KPbroB Kaslyc, o6pasyBaH npu
KomMOuHauuaTa oT amBarta opma
n copta MaBpypn, KOeTo npepgno-
nara obellasalln pesyntatu npu
NMPOM3BOACTBO Ha J1030B Mocafgb-
yeH martepuan oT To3n copT. llo-
JIy4eHU ca WOEHTUYHU pe3y/iTaTu
npn gueata copma (S-1) n noga-
noxkute SO4 no OTHOLWIEeHWe Ha
GMOMETPUYHNTE MOKa3aTe/nm Ha
AVHaMmnkata Ha HadasleH pacrex,
KaTto BCUYKM MpucajeHn pacTteHus
ca C MHOro gobpo KopeHoobpasy-
BaHe, onTumasieH 6poit nucta u
CTbnaslHM kKopeHn (Tabnvua 2,
durypa 7). Celik et al. (2005) un
Uzun et al. (2010), goknagsart 3a

It is noteworthy that in the wild
form (S-1) all grafting combination
variants soon emerge  root
beginnings (circular callus in the
heel of rootstock cuttings)
compared with rootstocks SO4
and Fercal. The relationship
between callus formation and
rooting plays an important role. It
is largely determined by hereditary
biological characteristics of the
different rootstock and variety
species. At the same time s
determined by a complex of
physiological factors that were
examined still insufficient (Imazio
et al., 2009). The differences
observed are likely due to the
different influence of used as a
rootstock wild form (S-1) and
rootstocks SO4 and Fercal.

Again unimpressive high
percentage circular callus formed
by the combination of the wild form
and the Mavrud, suggesting
promising results in the production
of grapevine planting material of
that variety.

It was obtained identical results in
wild form (S-1) and SO4
rootstocks in terms of biometric
indicators of the dynamics of initial
growth, where all grafted plants
showed very good rooting, optimal
number of leaves and stepping
roots (Table 2, Figure 7).

Celik et al. (2005) and Uzun et al.
(2010), report on experiments with
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eKcrnepumeHTM ¢ Ausum  hopmu
1031 U KYNTYPHU COPTOBE, KbAETO
ycneBaemocTTa Ha npucagHute
KomObuHaunn Bapupa oT 65% p[o
75%. B Hawwus cnyyain nonyyeHu-
Te MO-BMCOKM MPOLEHTU BKOpPEHe-
HN pacTteHua (85%-89%) BepoAT-
HO ce Ab/nkaT Ha aobpe otpabo-
TeHarta TexHO/IorMs 3a YCKOPEHO
NMPOM3BOACTBO Ha J1030B Mocafgb-
YyeH mMartepuvan No KapTOHaXHUSA
MEeTOo[, KakTo M Ha cneuudmkara
Ha npucagHuTe KomouHauuun. OT-
yeTeHUTe CTOMHOCTU Ha npupact
Ha y3psna 4vacT Ha npucageHute
pacteHns (Purypa 6), nokassar
npeBec Ha nog/oxkara ®Pepkan,
KbAeTO CTOMHOCTMTE Bapupar oT
39,28% po 41,6%. [daHHuTe Ha
amBarta ¢opma S-1 ca 6nm3km ao
Te3n Ha nognoxkara SO4 cbe

CTOIAHOCTM oT 24,86%
(SO4/bpectoBmua) po 35,86%
(S-1/bpectoBuua). NHTepeceH

dakt e, 4ye copT bpectosuua,
npucageH BbpXy noasioxkara S-1
nokassa no-csiab HavasieH pactex
(Tabnuua 2), HO OTHOCUTESTHO
BMCOK MPOLEHT Yy3psAna 4acT Ha
npucageHnTe pacteHns B Kpas Ha
BeretaymaTa. 3a pasnimka oT To3u
copt, MaBepyn n KabepHe CoBu-
HbOH TakaBa TeHAEeHUus He ce
3ab6enassa.

wild  grapevines forms and
cultivars, where success in the
graft combinations ranged from
65% up to 75%. In our case,
received  higher  percentages
rooted plants (85%-89%) are
probably due to well worked
technology for rapid production of
grapevine planting material by
cartonage method as well as the
specificity of the graft
combinations.

Readings rates of matured shoots
part of the grafted plants (Figure 6)
shows dominance of the rootstock
Fercal, where values range from
39.28% to 41.6%. The data of wild
form S-1 are similar to those of the
rootstock SO4 with the values
from 24.86% (SO4/Brestovitza) up
to 35,86% (S-1/Brestovitza).

An interesting fact is that
Brestovitza variety grafted on the
wild form S-1 showed a weak
initial growth (Table 2), but a
relatively high percentage matured
shoots part of the grafted plants at
the end of vegetation. By contrast
variety Mavrud and Cabernet
Sauvignon such a trend is not
noticeable.
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Tabnuua 2. / dwur. 6. AnHamuka Ha pacTex M npupacT Ha ys3pssa 4yacT Ha

npucageHmnTe pacteHnsa

Table 2. / Fig. 6. Growth dynamic and mature shoot part at the end of vegetation

of the grafted plants

Variants

Epaii Bpadi

Cpeana
anera A

Ao

Cpeana LsenTa

I 09 eTOpacTI
First class Number of
shoots

Rooted
grapevines
(%)

Number of ; et
leaves Average shao
lenghi
fem)

grapevines
i%a)

13
(a1 105
(per 1
plant)

(ma 1 aoa)
(per 1
planty

TIBHPAET HE YIPANS SOET @ KPaR 1S BEreTa
the end of

na 1 gopen
Average
length
of 1 root

[E20)

L)

(thickness

over 1 mm)

5-1/CS a7 ag 1 7 16,6 12,6 16,6
S.1iM 85 87 1 7 16,8 12,8 16,8
S-1/B a7 a8 1 8 18,7 13 16,7
Fercal/CS 88 0 1 8 15 11.8 17.5
Farcal/M a7 a9 1 T 16,4 126 16,4
FercallB B 90 1 8 17.3 127 17,3
SOM4ICS ) a1 1 8 17.4 13 17,4
SO4/M 87 87 1 ] 17.8 12,8 17.8
SO4B 88 88 1 el 18 13 18

Legend: 5-1- wild form, CS- Cabemet Sauvignen, M- Mavrud, B- Brestovitza

®ur. 7. Pa3BuUTUE Ha NPUCAAEHMTE NO3U B OPaHXepuiiHu ycroBus

Fig. 7. Development of the grafted grapevines in greenhouse conditions
Legend: S-1- wild form, K.C- Cabernet Sauvignon, M- Mavrud, b- Brestovitza

n3Boan

Anearta dpopma (S-1) nokasea
no-6bp3 Temn Ha HayasIHO pas3Bu-
TVe, B CpaBHEHWe C YTBbpAeHUTe
Nno308Bu nNoanoxkn SO4 n depkarn.
Mpn HeA nbnkMTe HabbbBaT oOule
cnep Tpetns AeH, obpasysa BMCOK
NPOLEHT CTbMNasIHX KopeHu (C ae-
6envHa Hag 1 mm), KakTo U BUCOK
[O06VMB Ha MbpPBOK/IACHU J1030BU
pacteHus. [lpaBu Bnevyat/ieHve
KakTo fgobpara guHamuka Ha
pacTex B OpaHXepuiiHW YCroBUS,

CONCLUSIONS

Wild form (S-1) showed a
faster rate of initial development in
comparison with the approved
grape rootstocks SO4 and Fercal.
When it bud swell more after the
third day, forms a high percentage
of stepping roots (of a thickness
greater than 1 mm), as well as a
higher yield of superior grapevine
plants. Unimpressive as good
dynamics of growth in greenhouse
conditions and the high percentage
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Taka M BMCOKMSA MPOLLEHT NOJlyyeH
npu obsiaropoAsaBaHeTo Ha AvBaTa
dopma c coptoBete Maspyg u
KabepHe COBMHbLOH.

[MpencTtoAaT uscnegBaHua Ha
B/IMSHMETO Ha pguBara dopma
BbpPXY Ka4ecTBOTO Ha Nn/iofoBeTe U
BMHOTO Ha npucageHnTe CopToBe.
MNpegBmxpga ce u  napasesnHo
n3nnuTBaHe Ha gmeata ¢opma (S-1)

ypes Knacuyecknss MeTog  3a

npon3BoACcTBO Ha J1030B

nocagb4yeH Mmartepumarsl.
JINTEPATYPA

1. BabpukoB . MpoyuBaHe

KOpeHO06pa3yBaHETO B MEXAYBb3/MSATA
Ha pe3HVMUMTE U B/IUSHUETO MY BBPXY
fobuBa Ha MbPBOKMNACHW N03u. HayyHu

Tpygose BCW "B.Konapos" [1noBaus,
1979, Ne 3, cTp. 43-53.
2. KatepoB, K., [oHueB, A,
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Tom 1. O6wa amnenorpacpusa. WIB
MneseH (134.), 2004, cTp. 15-29.

3. KoBaueB V. N3cnensaHua BbpXy
MopdposioriaTa, cucTematmkaTa u HAKou
aHaToMMYHM 0COBEHOCTU Ha auBaTa /103a
(Vitis sylvestris) n kyntypHata nosa (Vitis
vinifera) B bbnrapua. BCWU rp.Mnosaue
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4. Jinnos [. bnonornyHn ocHoBU Ha
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1-24.

obtained by grafting of wild form
(S-1) with the varieties Mavrud and
Cabernet Sauvignon.

Forthcoming studies for the
effects of the wild form (S-1) on the
quality of the fruit and wine of the
grafted varieties. It is envisaged
also parallel testing of the wild form
(S-1) by the classical method for

the production of grapevine
planting material.
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Technological study of some red vine varieties
and clones grown in the region of Pleven town

Tatyana Yoncheva*, Vanyo Haygarov, Zdravko Nakov,
lliyan Simeonov, Miroslav Ivanov, Dimitar Dimitrov

Institute of Viticulture and Enology, 1 “Kala tepe” Str., 5800 Pleven, Bulgaria

PE3IOME

HanpaBeHa e TexHOMorMyHa xapak-
TEpUCTUKA Ha HOBOCE/IEKLMOHUPpaHNTe
yepBeHW BUHeHW copToBe [Mamug KIoH
5/76, bm3a knoH 52-9-4 n Kahinbluku
pyouH, OTrNexgaHn B painoHa Ha rp.
MneeseH. WM3cnegBaHeTo ob6xBalla [ABe
nocnegosatenHun pekontu (2013-2014 r.).
MpocnegeHa e guHamunkaTa Ha 3peeHe Ha
rpo3feTo, NPOYYEHO € BJ/IMAHMETO Ha
JobaBkaTa Ha apomar-ocBoboxaaBall
€H3MM B rpo3fjoBarta Kalla npeau anko-
X0nHaTa hepMeHTauns BbpXy XUMUYHUSA
CbCTaB M OpraHoNenTUYHMUA NPONA Ha
nosyyeHnTe 4yepBeHu BuHa. Pesyntatute
OT n3cre[BaHeTo NokasearT, Ye CbCTaBa U
JeryctaumoHHNTe  XapaKkTepucTuKM  Ha
ONMUTHUTE BWHA 3aBUCAT B rofiiMa cTerneH
OT o0cob6eHOCTUTE U noTeHuMana Ha
CbOTBETHMA cOpT. [lonyyeHute BuHa OT
copT Kannblkn pybuH ce oT/mMyaBaT C
Hali-BucoK 6e33axapeH ekcTpakTt (B3E),
cbAbpxaT nosBeye o6WM  PEHONHU
cbefvHeHusa (OPC), aHTOuMaHu, wumaTt
MO-VHTEH3MBEH LBAT U Ca OLEHEHW Haii-
BMCOKO npu peryctauusata. [pobute

SUMMARY

Technological characteristic  of
newly selected red vine varieties Pamid
clone 5/76, Gamza clone 52-9-4 and
Kaylashki rubin, grown in the region of
Pleven was made. The study covered two
consecutive vintages (2013-2014). The
dynamics of grapes ripening was
monitored. The impact of the addition of
aroma-releasing enzyme in the grape pulp
before the alcoholic fermentation on the
chemical composition and organoleptic
profile of the obtained red wines was
studied.

The survey results showed that the
composition and tasting characteristics of
the experimental wines largely depended
on the specifics and the potential of the
respective variety. The obtained wines of
Kaylashki rubin variety were distinguished
with the highest sugar-free extract (SFE)
rate; they contained more total phenolic
compounds (TPC) and anthocyanins, had
more intensive colour and got the highest
score during tasting. The samples of
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Mamwnpg 5/76 ca ¢ Hail-HUCKM CTOMHOCTU Ha
Te3n nokasartenu. [jobaskata Ha apomar-
ocBobOXaBall, eH3VM MMa MONOXAUTES-
HOTO BJ/IMSIHME BbPXY CbAbpXaHMeTo Ha
ecTepy BbB BMHATE, HO He U BbpXy
CbAbPXaHNETO Ha anjexvan u BUcLIn
ankoxonu. KoHueHTpauusita Ha o6wm
ecTepv 1 06N aNgexnan e Han-Bucoka B
npo6ute Ha Kainbwku py6buH (2013 r.),
6e3 KO/IMYecTBOTO Ha angexugute pga
B/ISIe OTpULATESIHO Ha TEXHUS OpraHo-
nenTnyeH npocuni. Hail-HNCKM KOHLEHTp-
auumM Ha BUCLUM aniKoX0/sM ca OTYETEHU B
KOHTponata Ha Mamng 5/76 (2013 r.).
KntovoBn gymun: rposfge, BUWHO,
XMMWUYEH CbCTas, apomatuvyeH npodwnn,
[JeryctayoHHN XapakTepucTukm

yBO/.

XUMUYHUAT CbCTaB U OpraHo-
NEeNnTUYHUAT NPOKA Ha BUHOTO ce
obycnaBaT OT peguua dhaktopu
Kato copTta, NOYBEHO-KNUMATUUYHN-
Te YyC/I0BUSA B pailoHa Ha OTr1ex-
[aHe, CaHUTapHOTO CbCTOsHME W
CTeneHTa Ha 3psAn0CT Ha rpo3aeTo.
TAXHOTO CBBKYMNHO [AeWcTBue on-
penensa cneuynduyHocTTa B Xapak-
TepuUCTUKMTEe Ha BnHata. OT OCHOB-
HO 3HayeHWe 3a KayecTBOTO Ha
BMHOTO € HeroBuAaT apomar, Obp-
Xall, ce Ha MHOXeCTBO NeT/IMBU
CbefMHEeHUs, CbAbpxawm ce B
pa3NINYHO CbOTHOLUEHNE N KOHLEH-
Tpauun (Fischer et al., 1999; Carey
et al., 2003; Fang and Qian, 2006).
ApoMaTUYHMAT CbCTaB Ha BUHOTO
€ CbBKYMHOCT OT COPTOBUTE apo-
Martun Ha rposgeTto un Tesu, hopmu-
paLuy ce B npoueca Ha BUHOMPOU3-
BOACTBOTO. ApoMaTUYHUTE BeLlec-
TBa ce o6pasysart I/1aBHO Npu 3pe-
€He Ha rpo3feTo M ca JioKansu-
paH/n npeguMHO B Lunata Ha

Pamid 5/76 had the lowest rates of these
indicators. The addition of aroma-
releasing enzyme had a positive effect on
the content of esters in wines, but not on
the content of aldehydes and higher
alcohols. The total esters and total
aldehydes concentration was the highest
in the samples of Kaylashki rubin (2013),
however the aldehydes rate did not affect
negatively their organoleptic profile. The
lowest concentrations of higher alcohols
were accounted in the control of Pamid
5/76 (2013).

Key words: grapes, wine, chemical
composition, aromatic profile, sensory
characteristics

INTRODUCTION

Wine chemical composition
and organoleptic  profile is
determined by a number of factors
such as grape variety, soil and
climatic conditions in the area of
cultivation, the sanitary status and
the degree of grapes ripeness.
They in total define wine
specificity.

Essential to wine quality is its
aroma which is due to numerous
volatile compounds available in
different ratios and concentrations
(Fischer et al., 1999; Carey et al.,
2003; Fang and Qian, 2006).

Wine aroma composition is a
combination of the grapes varietal
aromas and those formed in the
process of winemaking. The
aromatic substances are formed
mainly during grapes ripening and
are located mostly in the berry skin
(Gomez et al, 1994). Very
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3bpHOTO (Gomez et al., 1994). OT
CbLLUECTBEHO 3HayeHwe 3a 3acui-
BaHe Ha COpPTOBWUA apomaT Ha BU-
HOTO e fo6aBAHEeTO Ha apomMaTuny-
HW eH3MMK B npoLieca Ha BUHOMPO-
N3BOACTBOTO. ToBa ca npesuMHO
[-rnioko3ungasu, pasrpaxgatim
[MIIOKO3UAHO CBbP3aHUTe HeNeT/IMBY
npeawecTBEHNLN HA apoMaTUYHUTE
BeLLecTBa, KOeTo M onpeaens karo
»=apomMar-ocBoboxgasallin”’ eH3uMu
(Aryan et al., 1987; AHrenoBa, 2002).

[pe3 nocnegHuTe roguMHU B
eBponenckiTe cTpaHu ce Habnio-
faBa TeHOeHUMs Ha MOBULUEH VH-
Tepec KbM OTINexgaHuTe MeCTHU
copToBe M NOJy4YeHUTe BUHA,
yCTaHOBsIBailku cBOeobpasHa [au-
dpepeHumMaumna Ha TexHUTe BMHA
CNpsAMO Te3n OT [APYrn PErvoHMW.
ToBa ce ocbllecTBABa U 4pe3
npunaraHeTo Ha KJoHoBaTa Cefek-
LM B HacaxgeHusaTa ¢ uen nogob-
pABAHETO Ha TEeHEeTUYHUTE pecyp-
C/ Ha Jso3ara, Bb3 OCHOBa Ha
OTOOpP Ha K/IOHOBE C No-go6pu
arpoobmoNorMyHM U TEXHOIOTUYHU
nokasarenu (Loureiro et al., 2011).

LlenTa Ha HacToAWOoTO Wu3-
crnefBaHe e Ja ce Hanpasu TEXHO-
NIOrMYyHa XapakTepucTuka Ha cop-
ToBeTe lMamung koH 5/76, Mom3sa
KNOH 52-9-4 1 Kalnblikn pyouH u
[a ce Mpoyyn BNUAHWETO Ha [0-
6aBkata Ha apomaT-ocBOb6OXAa-
Ball, eH3)M B rposjoBara Kaiua
BbPXy XMMW4YHUA CbCTas, apoma-
TUYHUA Npohun 1M opraHosenTu-
Kara Ha noslyyeHuTe BuHa.

important for enhancing the wine
varietal aroma is the addition of

aroma enzymes during
winemaking.
These are generally B-

glucosidases, which degrading the
glycosidically-bound  non-volatile
precursors of aromatic substances
that defines them as ‘aroma-
releasing’ enzymes (Aryan et al.,
1987; Angelova, 2002).

In the recent years there has
been a tendency in the European
countries of increased interest in

growing local varieties and the
wines made from them to be
specifically  differentiated  from

those of other regions.

That has been accomplished also
through the application of clonal
selection in the vineyards for
improvement of the vine genetic
resources based on choise of
clones having better agro-
biological and technological
indicators (Loureiro et al., 2011).
The objective of this study
was technological characteristic to
be made of Pamid clone 5/76,
Gamza clone 52-9-4 and Kaylashki
rubin varieties and the impact of
the addition of aroma-releasing
enzyme in the grape pulp on the

chemical composition, aromatic
and organoleptic profile of the
obtained red wines to be
investigated.
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MATEPVANT N METO4U

N3cnepsaHeto e nposefeHo
C HoBocenekunoHmpaHute B VH-
CTUTYT NO /103apCTBO N BUHAPCTBO
(WNB) - MNneBeH, KnoHoBe [Mamnpg,
5/76, bm3a 52-9-4 n copt Kaii-
NblwKn pybrH. ObxBawa gse noc-
neposatenHn pekontu: 2013-2014
r. HacaxpgeHudaTta ca nnopopasa-
Wy, oTrnexaaHn B EkcnepumMeH-
TanHaTa 6a3a Ha MHCTUTyTa. Kno-
HOoBeTe Ha copTtoBeTe [lamug u
[bM3a ce oTrnexpart NnpM3eMHo Ha
dhopmmpoBka nogobpeH eanHUYEH
Molo, a copTbT Kannblukn pyouH
ce oTrnexga crbbneeHo Ha op-
MupoBka Mo3ep. HatoBapBaHeTO
npu pesuTbarta Ha 3psAs10 Ha /103U-
Te ot lNamug v Nomsa e 18 3uMHK
ouM Ha o3a, a Ha Kannwbliku
PYyOVH — 24 3UMHW 04X Ha No3a.

Mpe3 nepuoga Ha y3psBaHe
Ha rpo3geTo (aBrycr-centemBpin) e
npocnefeHa AMHamMukaTa Ha 3axa-
poHaTpynBaHe, Yype3 U3MEeHEeHNEeTo
Ha KOHLeHTpaLumaTa Ha 3axapuTe 1
TUTPyEMUTE KUCENIMHU B TPO340-
BUS COK. po3geTo e obpaHo npu
JOCTUraHe Ha TexHOsIorMyHa 3ps-
N10CT 1 e npepaboteHo B OnuTHaTa
BMHapcka u3ba Ha WJ/1B-MneBeH.
M3non3saHa e knacuyeckara cxe-
Ma 3a MPOM3BOACTBO Ha YepBEHU
CYXV BUHA, B YCNOBUATA Ha MUKPO-
BUHU(pnuyupaHe (Amerine et al.,
1972; AHkoB u Agp., 1992) -
pOHKaHe, cMauykBaHe, cyndurtupa-
He (50 mg/kg SO,), 3acaBaHe cC
ynucTa Kyntypa Cyxv BUHEHWN OpPOX-
an  Saccharomyces cerevisiae
Vitilevure CSM B konuyectso 20
g/hl, TemnepaTypa Ha thepmeHTauua

MATERIAL AND METHODS

The study was carried out
with the newly selected at the
Institute of Viticulture and Enology
(IVE) - Pleven clones Pamid 5/76,
Gamza 52-9-4 and the Kaylashki
rubin grape varieties. It covered
two consecutive vintages in the
years 2013 and 2014. The
vineyards were fruit-bearing, grown
at the Experimental Base of IVE.
Pamid and Gamza clones were
cultivated on improved single
Guyot training while Kaylashki
rubin on stem Moser training.

The loading at mature pruning of
Pamid and Gamza was 18 winter
eyes per vine and of Kaylashki
rubin — 24 winter eyes per vine.

During the period of grapes
ripening (August-September) the
dynamics of sugars accumulation
was monitored through the
changes in sugars and titratable
acids concentration in the grape
juice. Grapes was picked up upon
reaching technological maturity
and processed in the Experimental
Winery of IVE-Pleven. The
classical technology for red dry
wine making was applied under the
conditions of  micro-vinification
(Amerine et al., 1972; Yankov et
al., 1992) — removing the berries,
crushing, sulphitation (50 mg/kg
S0O,), adding pure culture dry wine
yeasts Saccharomyces cerevisiae
Vitilevure CSM in the amount of 20
g/hl, fermentation temperature
28°C, separation of solid particles,

215



28°C, oTfensiHe oT TBbPAMTE YacTu,
pocynguTtupaHe, CbxpaHeHue.

CypoBuHaTa OT npoy4yBaHUTe
COpTOBE W K/NOHOBE € pasnpege-
NAHa KONNYeCcTBEHO paBHOMEPHO B
ABa TEeXHO/0TMYHN BapuaHTa, BCe-
kn B konndectso 30 kg.

| BapuaHT — KOHTpoa

Il BapyaHT — Cc pgob6aBka Ha
apomart-ocBo60oxaaBalll €H31M

Zymovarietal Aroma G B konu4ec-
T80 3 g/100 kg B rposgosara kaiua,
npeay ankoxonHata hepmeHTaLms.
Cnepn npukniw4yBaHeTo Ha
npoweca, YCTaHOBEHO C XMMWYEH
aHanInM3 Ha 3axapu, msaante BuHa
ca oTAekaTHUpaHu 1 gocyndurupa-
HW go 30 mg/dm?® cBoGoaeH SO,.
XUMUYHUAT CbCTaB Ha rpos-
foBata MbBLCT OT wu3cnefBaHUTe
COpPTOBE W TMOJIyYEHUTE ONUTHU
BMHA e onpejesieH no obuionpue-
TUTE BbB BMHapckaTa MnpakTuka
metoan (MeBaHoB wn pgp. 1979).
ApomaTU4HMAT Npodons Ha BUHaTa
BK/IOYBA C/IeQHUTE nokasartenn u
meToam 3a aHanm3 (MiBaHoB 1 fp.
1979):
- obwm angexvam
6ucynduteH meTos;
. o6wwm ectepn (mg/dm?®) — meTop
Ha ocanyHBaHeTo ¢ NaOH;
- 0bLNn BUCLLUN asIkoxonm
(mg/dm®— mogndmumpan meTos
Ha KomapoBcku — deneHéep.
OpraHonenTuyHUTE Xapakre-
PUCTUKN Ha OMUTHUTE npobu ca
onpegenenun no 100-6anHa ckana,
Nno nokasaTtenute: UBAT, apomar,

(mg/dm®) —

BKYyC M  006WWM  BnedyatsieHus
(UetaHoB, 2001; T[lpopaHoBa,
2008).

further sulphitation, storage.

The raw material of the
studied varieties and clones was
divided in equal quantities into two
technological variants, 30 kg each.

| variant — control

Il variant — with the addition
of aroma-releasing enzyme
Zymovarietal Aroma G in the
amount of 3 g/100 kg of grape pulp
before the alcoholic fermentation.

After the completion of the
process, determined by chemical
analysis of sugars, the young
wines were decanted and further
sulphitated to 30 mg/dm? free SO.,.

The grapes must chemical
composition of the studied varieties
and the obtained experimental
wines were determined by the
generally accepted methods in
wine-making practice (lvanov et al.
1979). The aromatic profile of
wines included the following
indicators and methods of analysis
(lvanov et al. 1979):

total aldehydes (mg/dm®) -
bisulphite method;

total esters (mg/dm® — method
of saponification with NaOH;

total higher alcohols (mg/dm?) —
modified method of Komarovsky —
Felenber.

The organoleptic
characteristics of the experimental
samples were determined
according to 100-score scale for
the indicators: colour, aroma, taste

and general impression
(Tsvetanov, 2001; Prodanova,
2008).
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PE3YNTATUN NN OBCbXXOAHE

Mpn exerogHoTo npocnepns-
BaHe Ha guHaMmkarta Ha 3axapo-
HaTpynBaHe B rpo3geTo, npes a-
3aTa Ha y3psiBaHe, e yCTaHOBEHO
B/IMAHNETO Ha METEeOopOosIorMyHUTE
yCNoBMSA Ha roguHata BbpXy
npoueca, cCbCTaBa W KayeCTBOTO
Ha cypoBuHata. lNpe3 2013 r. nma
HOpPMasIHO MpoTMYaHe Ha npoteca
Ha 3peeHe, KOETO Ce Ab/IKM Ha
6naronpuATHUTE KNUMaTn4Hu
ycnoBusa npe3 TO3M nepuop —
ropewo n4at1o, 6e3  Baexu.
Bucokute Temnepartypu npes as-
ryct obycnaeaT Ao6poTo 3axapo-
HaTpynBaHe B rpo3geto n 6bp30To
NMOHWXaBaHe Ha kucesnvHute. Npes
2014 1. npn BCUYKM COpPTOBE Ce
KOHCTaTMpa 3akbCHEeHue OT HOop-
Ma/IHO MnpoTUYaHe Ha 3peeHeTo,
KOETO Ce Ob/DKN Ha HebiaronpuaT-
HATE KNUMaTU4HU YCNoBUA nNpe3
TO3N nepuo — X1agHoO N ObX-
[OBHO NATO.

Cnepf HacTbMBaHe Ha TeXHO-
nornyHata 3psAsoCcT rpo3ferTto e
o6paHo 1 BMHUGMLMpaHo. Hanpa-
BEH € aHa/IM3 3a yCcTaHOBsABaHe Ha
XUMUYHUA CbCTaB Ha rposfeTto oT
n3cnensaHnTe COpTOBE N K/TIOHOBE.
Pe3syntatute nokassaTt, 4e 3a
nepuoga Ha npoyyYyBaHETO CTOM-
HOCTUTE Ha OCHOBHUTE MoKa3a-
TeNn ca B HOPMa/HU rpaHuumM 3a
n3cnenBaHUTE YepBEeHU BUHEHU
coptoBe (Tabnvua 1).

RESULTS AND DISCUSSION

In the annual monitoring of
sugars accumulation dynamics in
grapes during the ripening stage it
was established the influence of
the meteorological conditions of
the year on the process,
composition and quality of the raw
material. In 2013 there was a
normal course of ripening due to
the favourable climatic conditions
during this period — hot summer
without rains.

The high temperatures in August
determined the good sugars
accumulation in grapes and the
rapid acids decrease.

In 2014 all varieties had late
maturation due to the unfavorable
climatic conditions during this
period — cool and rainy summer.

After reaching of
technological maturity the grapes
were harvested and vinified. An
analysis  for identifying the
chemical composition of grapes
from the studied varieties and
clones was made. The results for
the period of the research showed
that the rates of the main indicators
were within the normal range for
the studied red wine varieties
(Table 1).
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Tabnuvua 1. XumMunyeH cbCTaB Ha rpo3ze OT Npoy4YBaHNTe COPTOBE U K/IOHOBE.
Table 1. Chemical composition of grapes from the studied varieties and clones.
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Mamnpg 5/76 2013 |[13.09. (186,00 (75,00 111,30 5,24 3,44 3,19
Pamid 5/76 2014 (12.09. (174,00 (77,00 87,00 5,13 3,38 3,35
Mm3a 52-9-4 2013 [19.09. 219,00 92,10 |126,90 [5,50 (3,98 3,24
Gamza 52-9-4 2014 [12.09. 186,00 81,00 (105,00 (7,80 2,38 [3,30
Kanbwku pybuH 2013 [25.09. 262,00 121,35 140,65 5,85 4,47 3,27
Kaylashki rubin 2014 [19.09. [212,00 [94,00 (118,00 (7,28 2,91 3,10

TeHaeHUUATa, KOATO ce Hab-
nogasa €, Ye Hail-HUCKO 3axapo-
HaTpyrnBaHe e OTYETEeHO npu
Mamng 5/76, Hali-BUCOKO Mpw
Kannblwkn pybuH. Fpo3geto, pe-
konta 2013 r., ce oT/MyaBa C Mno-
BMCOKO 3axapHO CbAbpXaHue.
CbOTHOLIEHNETO Mexay MOHO3a-
xapugute r71Ko3a n opykrosa e
no-masiko oT 1, C KO/IMYeCTBEHO
npeo6nagasawa dgpykrosa. C
Hal-HUCKa TUTpyemMa KMCeSIMHHOCT
e rpo3geto [llamug knoH 5/76,
KOeTO MOoXe fa ce oTbenexu kato
copToBa 0Co6eHOoCT. Bb3 OCHOBa
Ha YCTaHOBEHOTO CbAbpXaHue Ha
3axapy 1M TUTpPyeMu KUCESIMHU B
rpo3geTo OT Mpoy4vyBaHUTE COPTO-
BE N K/IOHOBE e ornpefeneH u rno-
KoAuUAMMETPUYHUAT  nokasaTes
(CAM). HeroBute CTONHOCTM ca
rnokasaresHM 3a KayecTBOTO Ha
cypoBuHaTa. W3umcneHuTte CcTOiMR-
HOCTMK 3a pekonrta 2013 r., ca no-

The tendency for the lowest
rate of sugars accumulation in
Pamid 5/76, and the highest in
Kaylashki rubin was observed.
Grapes vintage 2013 was
characterized by higher sugar
content. The monosaccharides
glucose and fructose ratio was
less than 1, as fructose was
predominant in quantity.

The lowest titratable acidity had
grapes of Pamid clone 5/76 that
might be pointed as a varietal
specificity. The glucoacidimetric
index (GAIl) was determined based
on the sugars and titratable acids
content in the grapes from the
studied varieties and clones. Its
values were indicator for the raw
material quality.

The calculated values for vintage

2013 were higher, as in Kaylashki
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BMCOKM, KaTo nNpu Kannblikn py-
6uH pgocturaT 4,47, KOETO [oKas-
Ba, Ye rpo3[eTo e noaxodsLlo 3a
NMPOM3BOATBOTO Ha YepBEHU BUHA
C BMCOKO KayecTBO, N0 OTHOLLEeHue
Ha XMMWYEH CbCTaB N opraHosen-
TUYHN XapakTtepuctukn. OT4yeTe-
HWTE CTOMHOCTM Ha nokasartens
pH B rpo3goBuMsa COK ca B HOp-
MaJ/THM TpaHuLM 3a YepBeHU cop-
TOBE W CbLOTBETCTBAT Ha YCTaHO-
BEHOTO KMCE/NIMHHO CbAbpXaHue
Ha cypoBuHaTa (Tabnuua 1).

Ha nonyyeHute onuTHM BUHA
€ HanpaBeH XMMW4YEeH U ferycra-
LUMOHEH aHa/M3, KaTto [aHHUTe 3a
TEXHUS XMMUYHUA CbCTaB U opra-
HONMEenTUYHUA npocpun ca npeac-
TaBeHu B Tabnvua 2.

CbAbpXaHMeTo Ha anKoxoJ
B NpobuTe CbOTBETCTBA Ha 3axap-
HOTO CbAbpXaHWe Ha rpo3aeTo.
3a BuHaTa OT ABeTe peKkoNTn Hali-
HUCKO &J/IKOXOJIHW ca npobute OT
copt Mamng, a  Ha-BMCOKO
AaNIKOXO/THW — OT KalnbLuky pyouH,
6e3 pga ce HabnwpgaeaT CbleCT-
BEHW pasnuvs mexay BapuaHTu-
Te Ha copToBeTe. [1b/IHOTO NPoTK-
yaHe Ha aJsikoxosiHata dpepmeH-
Tauma ce noTBbpXAaBa OT KOH-
LeHTpaumnsaTa Ha ocTaTbyHM 3axa-
pn BbLB BMHATA, KOATO 3a pekosita
2013 r. e B gmanasoHa ot 1,98
g/dm®* po 3,54 g/dm? a 3a
pekonTta 2014 r. — ot 0,97 g/dm?®
0o 2,05 g/dm?®.

rubin they reached 4,47, which
was a proof that the grapes was
suitable for the production of high
quality red wines in terms of
chemical composition and
organoleptic characteristics. The
reported pH values of the grape
juice were within the normal range
for red grape varieties,
corresponding to the established
acid content of the raw material

(Table 1).

Chemical and sensory
analyses of the obtained
experimental wines were

performed. The data for their
chemical composition and
organoleptic profile are presented
in Table 2.

The alcohol content in the
samples corresponded to the
grapes sugar content. For wines
from both vintages the Ilowest
alcohol content had the samples of
Pamid variety and the highest
alcohol rate - of Kaylashki rubin,
without significant differences to
be observed between the variants
of the varieties. The full conduction
of the alcoholic fermentation was
confirmed by the residual sugars
concentration in wines, which for
vintage 2013 was in the range
from 1,98 g/dm® to 3,54 g/dm?
while for vintage 2014 — from 0,97
g/dm? to 2,05 g/dm?.
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Tabnuua 2. XMMN4YeH cbCTaB U AerycrtauMoHHa oL eHKa Ha YepBeHW ONUTHU BMHA OT NPOYyYBaHNUTE COPTOBE U K/IOHOBE.

Table 2. Chemical composition and tasting score of red experimental wines from the studied varieties and clones.
™
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2013 | 12,12 22,00 2,12 | 19,88 4,00 0,66 3,17 1,00 134,78 7,20 79,11
Mamnpg 5/76 1 2014 | 12,14 21,70 0,97 | 20,73 4,90 0,62 3,31 | 0,98 122,00 7,64 76,43
Pamid 5/76 2013 | 12,21 22,80 2,15 | 20,65 4,13 0,54 3,12 1,22 142,77 7,54 77,78
2 2014 | 12,20 22,00 1,17 | 20,83 4,20 0,66 3,32 1,05 130,35 7,88 79,57
2013 | 12,84 23,40 1,98 | 21,42 5,32 0,42 3,36 2,19 339,93 9,63 80,67
Mm3a 52-9-4 1 2014 | 12,28 23,60 1,45 | 22,15 5,63 0,62 3,42 1,61 218,10 9,56 75,00
Gamza 52-9-4 2 2013 | 12,92 24,40 2,42 | 21,98 5,13 0,54 3,34 2,32 352,05 9,88 81,78
2014 | 12,34 23,80 1,45 | 22,35 5,40 0,66 3,37 1,72 226,30 9,75 74,57
2013 | 14,24 27,60 3,54 | 24,06 5,54 0,66 3,36 2,72 456,52 11,16 | 85,00
KainnbLikn pyouH 1 2014 | 12,66 25,80 1,95 | 23,85 6,95 0,64 3,14 2,28 273,22 10,12 | 75,43
Kaylashki rubin 2013 | 14,00 27,60 3,00 | 24,60 5,00 0,66 3,35 2,73 466,50 11,37 | 85,89
2 2014 | 12,72 26,20 2,05 | 24,15 6,80 0,66 3,15 2,33 279,36 10,17 | 76,71

3abenexkal/ Note:

BapunaHT 1 — KoHTpona

Variant 1 — control

BapuaHT 2 — no6aBka Ha apomaT-0cBOOOXAaBall, eH3M Zymovarietal Aroma G (3 g/100 kg)
Variant 2 — addition of aroma-releasing enzyme Zymovarietal Aroma G (3 g/100 kg)
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Mo-CbLLECTBEHN pa3/IUKN ce
yCTaHOBSIBaT B KOJ/IMYECTBOTO Ha
6e33axapHua ekctpakt (B3E) Ha
ONUTHUTE BMHA, nNopaaun ocobe-
HOCTUTE W TMOTeHunasia Ha Wu3s-
cnepBaHute coptoBe. C TOBa ce
065ICHABAT NO-HUCKUTE CTOMHOCTYU
npu npobute ot Mamug 5/76 v no-
BMUCOkuTe — npu Kannblikm pyouH
(Tabnuua 2). Pasnuknte mexay
BapvaHTUTe OT eAWH COpT ca He-
3HaYUTEsIHW, HO BbINPEKM TOBA BbB
BCUYKN ONMUTHN BUHA BapuaHT 2 ce
Xapakrepumampa C MNo-BMCOK €eKcC-
TpakT. ToBa HaMmunpa OTpaxxeHue n
B JerycraynoHHarta oueHka Ha
BMHATa, MNOJlydYeHa Mpu opraHo-
NenTuyHnA aHanui. Te3n BapuaH-
TW, C U3KNOYeHne Ha Mamung 5/76
(2013 r.) n Mbm3a 52-9-4 (2014 r1.)
ca OUEHeHW C TMnoBeYe TOUKM,
nopaguM no-gobparta MABLTHOCT U
XapMOHWSA BbB BKYyCOBUTE MOKa-
3atenu (Tabnuua 2, durypa 1).

Tutpyemmte KACENUHN Ha
onuTHUTE Npobwu, pekonta 2013 r.,
ca oT 4,00 g/dm? go 5,63 g/dm?, a
3a pekonta 2014 r. — ot 4,13
g/dm?® go 6,95 g/dm® (Ta6nuua 2).
Te3n CTOMHOCTK ca B HOpPMasTHUTE
rpaHvuM 3a YepBeHW BMHA U
BapupaT B XxapakTepHus amnanasoH
3a Bcekn copT. C Hail-HuCKa
KACE/IMHHOCT ca BapuaHTuTe Ha
Mamung 5/76. ONUTHUTE pesynTtaTu
He nokasBaT CbLLECTBEHU Pas/NKu
MexXay OTAEeNHUTE BapuaHTu Ha
npoy4ysaHuTe coptoBe. Bcuukm
ONUTHX NPOBU MMaT N HopMasiHa
neTnmBa KUCEesIMHHOCT.

BaxKH1 nokasaTesim OT CbCTa-

More significant differences
in the amount of sugar-free extract
(SFE) of the experimental wines
were found due to the specifics
and potential of the studied
varieties. That explained the lower
rates in the samples of Pamid 5/76
and the higher values of Kaylashki
rubin (Table 2). The differences
between the variants of one grape
variety were insignificant, however
in all experimental wines variant 2
was characterized by higher
extract.

That was reflected in the tasting
scores of the wines during the
organoleptic  analysis.  These
variants except Pamid 5/76 (2013)
and Gamza 52-9-4 (2014) gained
more scores because of the better
density and harmony of taste
indicators (Table 2, Figure 1).

The titratable acids of the
experimental samples, vintage
2013, were from 4,00 g/dm?® to
5,63 g/dm®, while for vintage
2014— from 4,13 g/dm® to 6,95
g/dm® (Table 2). These values
were within the standard limits for
red wines and they varied in the
specific range for each variety.
The lowest acidity was found in
the variants of Pamid 5/76. The
obtained experimental results did
not show any significant
differences between the separate
variants of the studied varieties. All
experimental samples had also
normal volatile acidity.

Important indicators in red
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Ba Ha 4YepBeHUTe BUHA, BMseLm
BbpXY TAXHATA OpraHosienTuka, ca
CbAbpPXaHMETO Ha 06LLM (heHOTHU
cbeanHeHus (OPC) n aHTOLMAHN.
TexHuTe CTOMHOCTM ca MpsKo
CBbp3aHn u ce o06ycnaBAT oOT
noTeHymana nm ocobeHOCTUTE Ha
copTa, nopan KoeTo HapacTBaT B
pepa Mamng 5/76 < MNem3sa 52-9-4 <
Kannbwkn pyobun (Tabnuuya 2). He
ce ycTaHOBSiBAT  CblLUECTBEHU
pasnkn B KoninmyectsoTo Ha OPC
N aHTOuMaHUTEe MeXAay BapuaHTu-
Te Ha nu3cnegBaHnTe COpTOBe.

B nponopunoHasiHa 3aBuUcCK-
MOCT C KOHUeHTpauunata Ha OPC
N aHTOUMaHW B ONUTHUTE BMHA ca
M TexHUTe LUBETOBM XapakTe-
pucTtukn. BuHata OT BapuaHTuTe,
CbAbpXaly roBeye aHToumaHu
MMaT Mo-BMCOKM CTOMHOCTU Ha
WHTEH3MTeTa U CbOTBETHO ca C MNo-
BMCOKO OUEHeHW MokasaTesim Ha
ugeta npu pgeryctayusatra. Cbob-
pa3Ho CcopTOBUTE OCOGEHOCTM C
Hal-HUCBK MHTEH3UTET Ha uBeTa
ca BapuaHTuTe Ha lNamwnpg 5/76, a
C Hal-BUCOK — Ha Kalnbliku
pyOVH.

Pe3yntatnte oT npoyysBaHe-
TO Ha apomMaTU4yHUA KOMMIEKC Ha
ONUTHUTE YepBEeHW BWHa, ca
npegcraseHn, B Tabnuuya 3.

KonnuectBoTo Ha ob6wuTe
ecTepu Bapvpa B AuanasoHa oT
88,00 go 193,60 mg/dm® (2013 r.)
n ot 105,60 go 176,00 mg/dm?®
(2014 r.). MNo-BMCOKA KOHLEHTpa-
UMsA e ycTaHOBeHa B npobute oT
coptoBete Mamng 5/76 n Kai-
NTbWKA  PYOUH. 3HAYUTENHO Mo-
MaJslka TA € BbB BUHATa, NOyYeHu

wines composition
impact on their

having an
organoleptic

gualities have been also the
content of total phenolic
compounds (TPC) and
anthocyanins. Their rates have
been directly related to and

determined by the variety potential
and its specifics, therefore they
have been increasing in the order
Pamid 5/76 < Gamza 52-9-4 <
Kaylashki rubin (Table 2). No
significant  differences in the
amount of TPC and anthocyanins

between the variants of the
studied varieties were found.
The colour characteristics

were proportionally dependent on
the concentration of TPC and
anthocyanins in the experimental
wines. Wines from the variants
containing more anthocyanins had
higher values of intensity and were
respectively, evaluated higher for
the indicator colour, during tasting.
Depending on the varietal features
the lowest colour intensity had the
variants of Pamid 5/76, and the
highest — of Kaylashki rubin.

The results of the aromatic
complex study of the experimental
red wines are presented in Table
3.

The amount of total esters
was within the range from 88,00 to
193,60 mg/dm*® (2013) and from
105,60 to 176,00 mg/dm?® (2014).
Higher concentration was found in
the samples of the varieties Pamid
5/76 and Kaylashki rubin.

It was significantly lower in

222



oT 'bM3a knoH 52-9-4 (2013 r.,
2014 r.). Mpn BCUYKM copTOBETE
Ce KOHCTaTMpa CbAbpXaHue Ha
noseye ecTepy BLB BuHaATa OT
BapuaHTn 2, KOETO ce Ab/DKM Ha
N3MNosi3BaHETO0 Ha apomMaTocBo-
60X aaBall, eH3UM.

Gamza clone 52-9-4 wines (2013,
2014). In all varieties more esters
were found in the wines from
variant 2, due to the used aroma-
releasing enzyme.

Ta6r||/|u,a 3. ApOMaTI/I‘-IeH CbCTaB Ha ONMTHM 4YepBEHUW BUHa OT MNpoyyBaHUTE

COpPTOBE U K/TOHOBE.

Table 3. Aromatic composition of the experimental red wines from the studied

varieties and clones.

Mokasatenu =
! . 5 -
Indicators c = %
€| 8 3 S 5 =5
8| & E’ =38 33
f =1 = S5 = ®©
@ = o - x S o
> | > o n %s ‘_3) o
Tl R o2 53 =5
BuHa T i oW c B o .2
; S| 5 s s®E| sEE
Wines 218 4% 4T3 dE3
| a or OFP E|ORE
2013 | 176,00 93,00 419,50
I'Ialvu_/l,q 5/76 1 | 2014 | 140,80 17,60 378,00
Pamid 5/76 2013 | 193,60 | 114,00 382,50
2 2014 158,40 11,00 342,00
2013 88,00 90,82 455,00
Mm3a 52-9-4 1 | 2014 | 105,60 35,20 329,00
Gamza 52-9-4 2013 105,60 74,00 436,00
2 2014 123,20 35,20 353,00
2013 | 140,80 81,10 466,50
Ka|7|m>LUK_V| py_6V|H 1 | 2014 | 123,20 48,40 374,00
Kaylashki rubin 2013 176,00 80,00 531,00
2 2014 158,40 39,60 432,00

KoHueHTpaumsitTa Ha obwuTe
angexuan B npobute e ot 74,00
no 114,00 mg/dm® (2013 r.) n ot
11,00 go 48,40 mg/dm? (2014 r.),
Kato He ce HabnwgaBa 3aBUCU-
MOCT MeXAay KO/M4YecTBOTO UM B
OTAE/IHUTE COPTOBM  BapuaHTW.
Mpu pekonta 2013 r. B [lNlamupg
5/76 (BapmaHT 2) ce cbAbpxar
noeBeye angexvau, Q[okaTo npu
Kannblkn pyomuH KOHUEHTpauum-

The concentration of total
aldehydes in the samples varied
from 74,00 to 114,00 mg/dm?
(2013) and from 11,00 to 48,40
mg/dm?® (2014), as there was no
correlation between their amounts
in the individual variants per
varieties and clones. In vintage
2013, Pamid 5/76 (variant 2)
contained more aldehydes, while
in Kaylashki rubin their
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Te MM ca No4Tn efHaKBMW.

CbAbpXaHMeTo Ha BUCLUM
a/IKoXo/iM B OMUTHUTE BUHA ce
aosvxkun mexay 382,50 m 531,00
mg/dm?® (2013 r.) u ot 329,00
mg/dm?® go 432,00 mg/dm® (2014
r.). MNpu pekonta 2013 r. HaW-
MaJ/IKO KO/IMYECTBO € OT4YEeTEeHO
npu npobute ot copT Mamnpg 5/76,
a Hai-ronsamMo — npu npoéute oT
Kannblwku pybuH. B npoyyBaHuTe
YepBEHN BUWHA, C U3K/IHOYEHVE Ha
Kannblku pyouH, cbAbpXaHNeTo
Ha 06K BUCLUN &JIKOXO/IN € Mo-
BMCOKO B KOHTPOJIHUS BapuaHT.
Mpu pekonta 2014 1. cbAbpXa-
HMETO Ha BUCLUM anIKoOXosinm Mpu
BCUYKN OMUTHU BapuaHTn € Mo-
HUCKO B KOHTPOJIHUSA BapuaHT.

[eryctaumoHHUTE OLEHKN Ha
ONUTHUTE YepBEHW BMHA, pekosTa
2013 1. n 2014 r., ca npeacTaBeHn
B Tabnmua 2 n durypa 1. C no-
[06py KayecTBa U CbOTBETHO MO-
BWCOKO OLLEHEHM ca BapuaHTu 2 oT
npoy4BaHUTE COPTOBE U K/IOHOBE,
C usknoveHne Ha [llamupg 5/76
(2013 r1.) n M'bm3a 52-9-4 (2014 1.).
ToBa ce Ab/DKM Ha NO-U3ABEHUTE
napameTpu, Xapakrepusnpaim
apomata Ha BWHOTO, KOeTO e
cnefcTeBve OT W3MOJM3BAHETO Ha
apomar-ocBo6oxaaBall,  EH3UM.
Hail-Bucoko ca oueHeHu BuHaTa
OT BapuaHTUTe Ha copTa KahnbL-
Kn pybuH, nopagu no-gobpute
LBETOBM XapaKTepucTuku, nopa-
yepTaH COpTOB apomar, fno-Bucoka
NABTHOCT U EKCTPaKTUBHOCT BbB
BKyca, 0Oycnasswm ce OT Mo-
BUCOKOTO CbAbpXaHue Ha B3E wu
O®C, TpaeH nocneskyc.

concentrations almost
similar.

Higher alcohols content in
the experimental wines varied
between 382,50 and 531,00
mg/dm?® (2013) and from 329,00
mg/dm?® to 432,00 mg/dm? (2014).
In vintage 2013 the lowest amount
was accounted in the samples of
Pamid 5/76 variety, and the
highest — in the samples of
Kaylashki rubin. In the studied red
wines, except Kaylashki rubin, the
total higher alcohols content was
higher in the control variant. In
2014 vintage the higher alcohols
content in all experimental variants
was lower in the control one.

were

The tasting scores of the
experimental red wines, vintage
2013 and 2014 are presented in
Table 2 and Figure 1. Variants 2 of
the studied varieties and clones
had better gualities and
respectively higher assessment
except for Pamid 5/76 (2013) and
Gamza 52-9-4 (2014). That was
due to the better expressed
indicators  characterizing  wine
aroma as a result of the used
aroma-releasing enzyme.

Top rated were wines from the
variants of Kaylashki rubin due to
better  colour  characteristics,
pronounced aroma, higher density
and extraction in the taste,
determined by the higher content
of SFE and TPC and lasting
aftertaste.
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Mamwua knoH 5/76 Pamid clone 5/76
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taste acids
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taste acids
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BKycC TANO/ ====pgap. 2/ var. 2, 2014
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Kainblwku pyGuH Kaylashki rubin
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colour intensity
10

apomar
uucToTal aroma
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aftertaste
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? HHTeH3uTeT/
aroma intensity
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taste tannins

Xomraovmn ———Bap. 1/ var. 1, 2013
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taste acids
sap. 2/ var. 2. 2013

BKYC TANO/ — - gap. 1/ var. 1. 2014
taste body

-——=gap. 2/ var. 2, 2014

dur. 1. OpraHonenTtnyeH npodna Ha ONUTHU YepBeHU BUHa, pekonTtn 2013 1. n
2014r.
Fig. 1. Organoleptic profile of experimental red wines, vintages 2013 and 2014.
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N3BO4AN

Bb3 OCHOBa Ha nony4vyeHuTe
pe3ynratn MoXxe ga ce 0600um:

> ot npoy4ysaHuTe
COpTOBE C Hal-BMCOKO 3axapo-
HaTpynBaHe e Kai/bLK/ pyonH.

» T[lonyyeHuTe ONUTHU BUHA
nmaT pasfiInyeH CbCTaB M OpraHo-
NeNnTUYHN XapaKTepuUCTUKN B 3aBU-
CMMOCT OT 0COGEHOCTUTE U NOTEH-
unana Ha CbOTBETHUA COPT —
nosyyeHnte oOT copT KalabLiku
pyouH ce oTnmMuyaBaTt C Hali-BUCOK
B3E, cbabpkatr noseuye OPC,
aHTouMaHn, MMart no-MHTEH3UBEH
UBAT U Ca OUEHEHW Hai-BMCOKO
npy  gerycrayusaTra. Mpobute
Mamung 5/76 ca ¢ Hali-HUCKN CTOW-
HOCTW Ha Te3u nokasartesin. BuHa-
Ta OT BapuaHT 2, Npu BCUYKN COp-
TOBe, MNokassBaT no-Bucok B3E,
O®C, aHTOUMAHW, WHTEH3UTET Ha
upeta n opraHonenTuyHN
XapaKTepuUCTUKMN.

» [ob6aBkata Ha apomar-
ocBo6OXaaBall, eH3M B rpo3jo-
Bara Kawa umMa MNoJIOKNTESTHOTO
B/INSIHME BBbPXY CbAbPXaHWETO Ha
ecTepu BbB BMHATA, HO HE 1 BbpXY
CbAbpPXaHMETO Ha angexvam u
BUCLIM asikoxonn. KoHueHTpauus-
Ta Ha obwmM ectepy n 06N
angexuamn e Hali-BMcoka B npobute
Ha Kainbwkn pybuH (2013 r.), 6e3
KO/INYEeCTBOTO Ha anjexugurte na
BVSie OTpUUATE/NIHO Ha TexHuUs
opraHosienTuyeH npodun. Haii-
HUCKM KOHLEHTpauunm Ha BUCLUM
aJIKOX0/IM Ca OTYETEHU B KOHTPO-
narta Ha MNamunpg 5/76 (2013 r.).

CONCLUSIONS

On the basis of the obtained
results the following general
conclusions could be made:

> Kaylashki rubin had
the most intensive sugar
accumulation of all studied
varieties.

» The obtained experimental
wines had different composition
and organoleptic characteristics
depending on the specifics and the
potential of the respective grape
variety — Kaylashki rubin wines
were distinguished with the highest
SFE rate; they contained more
TPC and anthocyanins, had more
intensive colour and got the
highest score during tasting.

The samples of Pamid 5/76
had the lowest rates of these
indicators. Wines of variant 2, from
all varieties, had higher SFE, TPC,
anthocyanins, colour intensity and
organoleptic features.

»  The addition of aroma-
releasing enzyme had a positive
effect on the content of esters in
wines, but not on the content of
aldehydes and higher alcohols.
The total esters and total
aldehydes concentration was the
highest in the samples of Kaylashki

rubin  (2013), however the
aldehydes rate did not affect
negatively their organoleptic

profile. The lowest concentrations
of higher alcohols were accounted
in the control of Pamid 5/76 (2013).
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Application of foliar microfertilizer Burall in vine nursery
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PE3OME

B WN/IB-IneBeH e npoBepeHo npo-
yyBaHe 3a ycTaHoBsiBaHe ecpekTa oT npu-
naraHeTo Ha nucTeH MukpoTop Bypann u
onpegensiHe Ha ONTUMasTHMSA Gpoit Npbe-
KaHusa € Hero cnef TpeTMpaHe Ha /1030B0-
TO BKOpeHunuwe c xepobuumga Jlymakc
538 CK. OnuTbT e 3a0XeH npu CcopT
Bonrap, npucageH Ha  MOASIOXKa
Bepnangnepn X Punapua CO4 c egHo-
KpaTHo, ABYKpaTHO 1 TPUKpaTHO npunara-
He Ha bypasnn.

Copt bBonrap nposiBAsBa cuiHa
YyBCTBUTE/IHOCT KbM Jlymakc 538 CK u
[O6GMBBT CcTaHAapTHY BKOPEHEHU No3u OT
BapuaHtTuTe 6e3 bBypann n ¢ egHOKPTHO
BHacsiHe Ha JIMCTHMA MUKPOTOP He ce pas-
NnyaBa CbLLECTBEHO OT TO3W B KOHTPO-
nara, Kato oOcTaBa He3HauuTesIHO Mo-
HUCBHK. OTUETEHO € yBeNnveHne Ha [obu-
Ba Npu ABYKPATHOTO W TPUKPATHOTO Tpe-
TupaHe. MakcumasieH edpekT e yCcTaHOBEH
cnepj TpUKpaTHO NpbCKaHe Ha npucajeHu-
Te pe3Huun. MpuioxeH no TO3M HauuH,
Bypann Bogu Ao dhopmupaHe Ha 3psn
npupacT € No-ronemMun Ab/HKMHa 1 Maca.

KntouoBn  gymn:  cTaHAapTHU
no3n, BKOpeHwnuvue, JIMCTHO TOpeHe,
xepéuuuna, npupact

SUMMARY

A study has been carried out in
IVE-Pleven for finding out the effect of
foliar microfertilizer Burall application and
determining the optimal number of
sprayings after treatment of the vine
nursery with the herbicide Lumax 538 SC.
The trial was conducted with Bolgar
variety grafted to Berlandieri X Riparia
S04 rootstock with single, twice and three
times application of Burall.

Bolgar  variety = shows high
sensitivity to Lumax 538 SC and the yield
of standard rooted vines from the variant
without Burall and single time introduction
of the foliar microfertilizer did not differ
significantly from that of control, remaining
slightly lower. It was accounted an
increase in the yield in the variants with
two and three treatments. The maximum

effect was found after three times
spraying of the grafted cuttings. Applied in
this manner, Burall results in mature

growth with greater length and mass.

Key words: standard
nursery, foliar fertilization,
growth

vines,
herbicide,
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YBO/,

XpaHutenHute noTpebHOCTH
Ha fo3aTa ca CBbp3aHu C Bereta-
TMBHaTa AENHOCT Ha opraHuTe u n
pa3HooOpasneTo MM 3aBUCKM  OT
peavua dpaktopn — copT, Noa/10X-
Ka, HauMH Ha ornexpgaHe, chopmu-
poBKa M gp. Yecto xpaHuUTenHute
HY)XXAW Ha J/I030BUTE pacTeHus He
mMorat ga Obaart 3a40BOSIEHM OT
npupoaHarta 3anaceHoCT Ha Mnouy-
BUTE W KOHBEHLUWMOHa/IHOTO TOpe-
He. Mo pa3nIMyHn NpUYNHN ce yBe-
NnyasarT c/yyamTe Ha HefoCTUr Ha
Me30- U MUKPOHYTpueHTun (Fregoni,
1986). [lokaszaHO e, 4Ye JINCTHUTE
TopoBe morat epeKkTUBHO Aa Kopu-
rmpart TO3M He[oCTUr, a B HAKOW
cnyyam N ga nognomaraTt UHAYLUN-
paHeTo Ha YCTOMYMBOCT NPOTUB

natoreHu, yBspexpgawu J030BuUTe
pacteHns (Eman A. Abd El
Moniem & Abd-Allah, 2008;
Vasquez & Fidelibus, 2006;

Reuveni & Reuveni, 1998). Jiuct-
HOTO XpaHeHe e Bce oLe HefocTa-
THYHO NPOYYEHO, HO € YCTaHOBEHO
6e3CMnopHO  Mo-e(PEKTUBHOTO W3-
non3BaHe Ha MUHepasiHUTe ene-
MEHTU, NO-6bP30TO NposBABaHE
Ha TexHUs XpaHuTesieH edqiekT K
MHOro no-6bLP30TO MNpeofonaBaHe
Ha peguua OyHKUMOHaTHU oM3KMO-
NIOTMYHN 3abonsABaHUA Ha pacTe-
Huata (KepuH v gp., 2011). Kato
npeactaBuTen Ha rpyna JIMCTHU
TOpoBe, npegHasHayeHa 3a Npeo-
[oNnsABaHe Ha HapyLlleHus npu npo-
TMYaHe Ha peauua OGUOXUMMUYHN
npouecn (poToCnHTE3a, 6eNTbYHa
M BbrNepogHa obmsaHa wn ap.),
Bypann cbabpxa UeHHUTE 3a

INTRODUCTION

Vine nutritional needs are
associated with the vegetative
activity of its organs and their
diversity depends on a number of
factors, such as variety, rootstock,
method of cultivation, training
system, etc. Often grapevine
nutritional needs cannot be met by
the soil natural resources and
conventional fertilization.  The
cases of meso- and micronutrients
deficiency have been increasing
due to various reasons (Fregoni,
1986). It has been shown that foliar
fertilizers could efficiently adjust
that deficiency and in some events
even to facilitate the induction of
resistance against pathogens
causing damages to vine plants
(Eman A. Abd EI Moniem and
Abd-Allah, 2008; Vasquez and
Fidelibus, 2006; Reuveni and
Reuveni, 1998).

Foliar nutrition has not yet been
enough investigated, however it
has been found undoubtedly more
efficient use of mineral elements,
faster development of their
nutritional effects and much faster
overcoming a number of functional
physiological plant diseases
(Carey et al., 2011).

As a representative of a group of
foliar  fertilizers intended to
overcome the disorders during a
number of biochemical processes
(photosynthesis, protein and
carbon exchange, etc.) Burall
contains valuable elements for

230



nosata N, P, K, B, Zn, Cu, S n ap.
eneMeHtTu. banaHcnpaHoTo UM
NPUCHCTBME B KNETKUTE Ha no3aTa
ocurypsisa HOpMaJsiHO pasBuTHe Ha
BeretatmsHute U OpraHu u Kayect-
BeH J06VB rpo3fae, BUHO 1 nocanb-
yeH wmartepuan (Kyptes wn Aap.,
1979). MNMpoyuBaHua npu apyru no-
[OGHM NPOAYKTY nokassar, Ye KkaTo
CbCTaBHa 4acT Ha Xxopoduna,
HAKOM OT TAX nognomarar pacrexa
N pasBUTMETO Ha pacTeHusaTa,
nognomMarar npeofosiiBaHeTo Ha
Xjiopo3ara 1 HeratuBHUA eqpekT oT
HsAkon xepouungn (TUTaHoB un gp.,
2011).

Llenta Ha npoBepeHaTa €ekc-
nepumeHTanHa pabota e pa ce
npoyyYn BBb3MOXHOCTTa 3a npunia-
raHe Ha JINCTHUAT MUKpPOTOp By-
pann 3a no-6bp30 npeogonsBaHe
Ha OUTOTOKCUYHUA edeKT, KOWTO
pe3HuymTe ot copt bosirap npos-
BABaT c/ief TpeTnpaHe Ha BKope-
HunuweTo ¢ Jlymakc 538 CK n pa
ce YCTaHOBM ONTUMasIHUA OpoW
npbCKaHUS.

MATEPVANT N METO4U

Mpe3 2013-2015 r. e npoyuye-
HO Bb3LENCTBMETO Ha JIUCTHUSA
mukpotop bypann (NK 2,0 SO3)
BbpXy npucageHn pesHuum oT
copt bonrap Ha  noasnoxka
BepnaHanepn X Punapusa COA4.
Cnep, HaboXgaHeTo Ha pesHuuuTe
B /IO30BOTO  BKOpeHuuwe e
N3BBPLUEHO NPbCKaHE C MOYBEHUS
xepouumg flymakc 538 CK (375 g/l

S-meTonaxnop + 125 g/l
TepbyTunasmH + 337,5 gl
Me30TpuoH) B pgosa 7,5 I/ha.

vine- N, P, K, B, Zn, Cu, S, etc.
Their balanced availability in vine
cells ensures the normal
development of the vegetative
organs and qualitative grapes
yield, wine and planting material
(Kurtev et al.,, 1979). Studies of
other similar products have shown
that as a component of chlorophyll,
some of them support plant growth
and development, facilitate
overcoming the chlorosis as well
as the negative effect of some
herbicides (Tityanov et al., 2011).

The objective of the
experimental work was to
investigate the opportunity of

applying the foliar microfertilizer
Burall for faster overcoming the
phytotoxic effect that cuttings of
Bolgar variety demonstrate after
treatment of the nursery with
Lumax 538 SC and to establish the
optimal number of sprays.

MATERIAL AND METHODS

In 2013-2015 it was studied
the effect of the foliar microfertilizer
Burall (NK 2.0 SO3) on cuttings of
Bolgar variety grafted to
Berlandieri X Riparia SOA4.

After planting the vine cuttings in
the nursery the soil herbicide
Lumax 538 SC (375 g/l s-
metolachlor +125 g/l terbuthylazine
+ 337.5 g/l mesotrione) was
sprayed at a dose of application
7,5 I/ha. The dose was selected so
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[lo3aTa e nogb6paHa 3a nocrturaHe
Ha no-ronsAMa M3pasvTesIHOCT Ha
douToTOKCMUHMA edekT, npean3su-
KaH OT nNpUIoXeHua xepbuung,.
MpucageHnTe pes3Hnun OT BCUYKK
BapuaHTK ca TOpeHu efHakso C N,
P n K no Bb3npuetata ot W/1B
TEXHOJOrUA. TpetnpaHeto C
Bypann B go3a 5 I/ha e HanpaBeHo
Ha 30™, 40™ n 50" pmeH cnep
HaboXgaHeTo Ha pe3HuunuTe U
BHacsAHETO Ha Xxepbuuupa. Bapu-
aHTuUTe Ha mscnepgsaHeto ca: V1 -
Nymakc 538 CK, 6e3 bypann ;V2 -
Nlymakc 538 CK, egHokpaTHO
TpeTnpaHe c bypann; V3 - Jlymakc
538 CK, ABykpaTHO TpeTupaHe C
Bypann n V4 - Nlymakc 538 CK,
TPUKpPaTHO TpeTupaHe c bypann.
Bcekn OT TAX e 3a/10KeH B YeTupmu
NOBTOPEHUA NO NeTAeceT Pe3HuKa.
[aHHnTe ca cpaBHsIBaHW C HETPETU-
paHa, pb4YHO nneseHa koHTpona (K).
[MpoyyeHn ca nokasatenure:
OMHaMMka Ha nokapsaHe (%),
[0o6MB  CTaHOApTHU  BKOPEHEHWU
nosn (%), 6MOMETPUUYHN XapakTe-
PUCTUKWN, W3YMUC/IEHN CpefHOo 3a
efHa /i03a — [AbJ/DKMHA Ha 3psan
npupact (cm), Maca Ha 3psan
npupacTt (g), AMameTbp Ha BTOPO
MexayBb3sime (mm), 6poii KOPEHW.
BuomeTpuyHuTe wn3MepBaHua ca
HanpaBeHn Ha no 12 no3n ot
BapuaHT. [laHHUTe ca 06paboTeHu
ypes  AMCNEepPCUOHEH aHasm3
(AnmoBa n MapuHkos, 1999).

PE3YJITATU N OBCBb)XOAHE
[aHHNTe 3a AuHaMuKaTa Ha
nokapBaHe MNOTBbPXAABAT pe3y/i-
TatuUTe OT HaLUW NPEeAMLLHM NPOoYyY-

that higher expression of the
phytotoxic effect caused by the
applied herbicide could be
achieved. The grafted cuttings
from all variants were fertilized
uniformly with N, P and K in
accordance with the technology
adopted by IVE. Treatment with
Burall at a dose of 5 I/ha was
performed on the 30", 40" and
50" day after planting the cuttings
and the herbicide introduction. The
variants of the study were: V1 -
Lumax 538 SC, without Burall; V2 -
Lumax 538 SC, single treatment
with Burall; V3 - Lumax 538 SC
twice treatment with Burall and V4-
Lumax 538SC, triple treatment with
Burall. Each variant was set in four
repetitions on fifty cuttings. The
data were compared  with
untreated manually weeded out
control (K).

The following indicators have

been studied: germination
dynamics (%), yield of standard
rooted vines (%), biometric

characteristics calculated on the
average per vine - length of
mature growth (cm), weight of
mature growth (g), diameter of the
second internode (mm), number of
roots. The biometric
measurements were made on 12
vines per variant. The data were
processed by analysis of variance
(Dimova and Marinkov, 1999).

RESULTS AND DISCUSSION
The data on the germination
dynamics had confirmed the
results of our previous studies on
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BaHMA 3a BAUSHMETO Ha Jlymakc
538 CK BBbpxy npucageHun pesHuum
oT copT bonrap. Mpn go3n 4 n 6
I/ha e yCTaHOBEHO CHWXeHue Ha
NpoueHTa Ha nokapsaHe, 0CO6EHO
CWIHO Wu3pa3eHo npe3 nbpsBarta
feceToHeBKa cnef TpeTMpaHeTo
(MpogaHoBa-MapwuHoBa, 2014).
Mpn “3nonsaBHarta B cnyyas fosa
(7,5 l/ha) HamaneHneto cnpsAmMo
KOHTpoO/sata npes nbpeara gecet-
AHeBka Bapupa ot 2,39% (V4) pgo
7,20% (V2), kaTo pasnuuusarta ce
onpenenaT OT ToBa, [AOKOJIKO ca
6unm  pasBuUTM  MbIKATE  NpU
CcBeTO3akasikata Ha npucajeHute
pe3Hnum (Tabnuua 1). MNpes cnea-
BallMTe AeceTOHEeBKM HaMasleHune-
TO Ce KOMMeHcupa A0 W3BEeCTHa
CTeneH, HO He Hamb/IHO U B Kpas
Ha  neTAeceTAHEBHUA  Nepuop,
noseyeto BapuaHtn (V2, V3 u V4)
ca C NPOUEHT Ha nokapeaHe no-
HUCBK OT TO3U B KOHTpO/1aTa.
MbpBOTO TpeTupaHe c by-
paslsl € NpPoBeAeHO TpuaeceT AHU
cnep HaboxgaHeTo Ha pesHuuuTe
BbB BKOpeHWIMWeTo. Ha To3u
eTan Te Beye umaT [OCTATbYHO
pa3BuT JIMCTEH anapar v Morat ga
yCBOSIBAT XpaHUTEe/HUTe BeLlecT-
Ba. Bce owe HepoctarbyHO ca
NPOy4YeHn MexaHu3MuTe Ha Mnoc-
TbNBAHETO MM, HO Ce Jornycka, ye
NnornblWaHeTo M YyCBOSIBAHETO Ha
BOAHWTE pa3TBOpM OT JMCTHATa
netypa crasa Mo HauyuH, Nofoo6eH
Ha TO3W, NMPUCHLL Ha KOPEeHOoBUTE
KneTkn. llornslwaHeTo 3aBucu OT
MPOMyCK/IMBOCTTA Ha KyTuKy/ata u
agcopbumoHHacTa 1 cnoco6HocT
3a JafeHoTo BellecTtBo (KepuH un

the effect of Lumax 538 SC on
grafted cuttings of Bolgar variety.
At doses of 4 and 6 I/ha it was
found decreased rates  of
germination, especially during the
first ten days after treatment
(Prodanova-Marinova, 2014).

At the dose (7,5 I/ha) used in this
case the reduction compared to
the control in the first ten days
ranged from 2.39% (V4) to 7.20%
(V2), as the differences were
determined according to the extent
of the developed buds at the place
of grafting of the transplanted
cuttings (Table. 1). Over the next
ten-day periods the reduction was
compensated to some extent, but
not completely, and at the end of
the fifty-day period most variants
(V2, V3 and V4) had germination
rate lower than the control.

The first treatment with Burall
was carried out thirty days after
planting of the cuttings in the
nursery. At this stage they had
already well developed leaves and
could absorb nutrients.

The mechanisms of their receipt
had not yet been well studied, but
it was supposed that the
assimilation of the aqueous
solutions by the leaf blade was
done in a way similar to that of the
root cells. The assimilation
depended on the permeability of
the cuticle and its adsorption ability
for the respective substance (Kerin
et al., 2011). The hulls protected
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ap., 2011). TlokpuBHUTE JiOCNN
npegnassaT MbhkUTe Ha npucage-
HATE pe3HuUM OT MeXaHUYHU
nospegun, NpPoHVWKBaHe Ha Boja U
APy HebNnaronpuATHU  B/IUSHUA
Ha okosiHaTa cpega (Kyprtes v ap.,
1979; bbnarapcka amnesniorpagous,
1990). Mo Ta3nM npuynHa BeEPOAT-
HO, pa3TBOPUTE Ha JINCTHUTE TOPO-
Be He moraTt ga MNpOHMKHAT U He
BNNAAT BbPXY pPasBUTUETO WM.
Mpn HUTO eauH OT BapuaHTuTe,
TpetnpaHn ¢ bypann HAma otye-
TEHNW MNPOMEHW B TMpPOUEHTa Ha
nokapsaHe, npeamsBvkaHn  OT
JINCTHOTO TOPEHe BbLMPEKM MOBTa-
PALWOTO Ce TpeTupaHe C NpoaykTa
Ha yeTupugeceTua u neTaeceTus
[OEH.

the buds of the transplanted
cuttings from mechanical damage,

water penetration and other
unfavorable environmental
influences (Kurtev et al.,, 1979;

Bulgarian Ampelography, 1990).

Probably because of that the
solutions of the foliar fertilizers
could not penetrate and have an
effect on their development. There
were no reported changes in the
germination rate in either of the
variants treated with Burall, caused
by the foliar fertilizing despite the
repeated treatment with the
product on the fortieth and fiftieth
day.

Ta6bnuua 1. [AuHamuka Ha MNoKapBaHe Ha npucajeHuTe pes3Huun cnep
HaboXxJaHeTo UM BbB BKOPEHU/IULLETO cpeHo 3a nepuoga 2013-2015r.

Table 1. Germination dynamics of the grafted cuttings after planting in the
nursery, on the average for the period 2013-2015

Mokapanu pesHnum (%)

\% Germinated cuttings (%)
I Il 1 v \%

JeceToHeBKa — AeceTAHeBKa JeceTaHeBka JeceTaHeBka JeceTaHeBKa
ten-day period ten-day period ten-day period  ten-day period  ten-day period

K 48,55 65,26 77,56 78,11 77,04

Vi 44,79 67,90 77,23 77,91 77,06

V2 41,35 62,35 71,17 70,16 69,99

V3 42,96 65,16 73,45 74,08 73,31

V4 46,16 69,45 74,92 74,27 74,44

YBesiMyaBaHeTO Ha JiMcTHaTa
NMOBBLPXHOCT Mpe3 chnegsawure
eTanu Ha BereTaumoHHUA nepuoj
cb3gaBa Yycnosus 3a No-gobpo
NOrNblaHe Ha MOHU M MOMEKYNN
M 3a 3acunBaHe Ha edpekta oOT
NMCTHOTO TopeHe. lMopobpsiBaHe-
TO Ha XpaHUTESTHUS PEXMM NOAMOo-
Mara npeogosiiBaHeTo Ha JouTo-
TOKCU4YHaTa peakumsa ot Jlymakc

The increasing of the leaf
surface during the next stages of
the vegetation period created
conditions for better absorption of
ions and molecules and enhancing
the effect of the foliar fertilizing.
The improvement of the nutrition
diet facilitated the overcoming of
the phytotoxic response to Lumax
538 SC and inevitably affected the
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538 CK 1 HemuHyemo pecdphnexTtu-
pa Bbpxy pAobusBa mnocagbyeH
matepvan. BapuaHTute 6e3 by-
pann (V1) n c egHoOKpaTHO TpeTu-
paHe (V2) npakTnyeckn He ce
oT/imyasar oT KOHTposara
(Purypa 1). OTyeTeHo e yBennye-
HWe Ha [obuBa cTaHOapTHWU BKO-
peHeHn n103n cnep asykpaTtHo (V3)
n TpukpatHo (V4) npbckaHe Ha
pe3HNUNTE C U3NUTBAHUA MUKPO-
TOop. Pesyntatnte ot npoy4saHeTo
KaTteropuyHo rmnokassar npeavm-
cTBaTa Ha TPWUKPaATHOTO TpeTupa-
He ¢ Bbypann Ha N030BOTO BKOpe-
HUnuwe. MpoueHTbT cTaHA4apTHU
BKOPEHEHN 1031, MOJly4YeH OT
BapvaHTa, [oKa3aHO MpeBuLlaBsa
KakTo fgobumBa OT KOHTposaTta |,
Taka M TO3M OT napuesvte C
e[HOKpaTHO M [BYyKpaTHO TpeTu-
paHe (npu GD(5,0%) = 10,805;
GD(1,0%) = 15,720; GD(0,1%) =
23,620).

42,17

50 42,53

yield of vine propagation material.
The variants without Burall (V1)
and with a single treatment (V2)
practically did not differ from the
control (Fig. 1).

It was reported an increase in the
yield of standard rooted vines after
twice (V3) and three times (V4)
spraying of the cuttings with the
tested microfertilizer. The study
results definitely showed the
advantages of the triple treatment
of the vine nursery with Burall.

The rate of standard rooted vines
obtained from that variant
significantly exceeded the vyield
both of the control and that of the
plots with a single and double
treatment (at GD (5.0%) = 10.805;
GD (1.0%) = 15.720; GD (0.1%) =
23.620).

o357
49,48

41,29
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our. 1. CpegeH fob6mB cTaHAAPTHU BKOPEHEHW 1031 OT copT bonrap 3a neproga
2013-2015r. cnep TpeTMpaHe Ha BkopeHunuuweTo ¢ Jlymakc 538 CK n bypann

Fig. 1. Average yield of standard rooted vines of Bolgar variety for the period
2013-2015 after treatment of the nursery with Lumax 538 SC and Burall
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KaTto otroBop Ha uUTOTOK-
cMyHaTa peakuus, npegusBrkaHa
oT Jlymakc 538 CK B o3 4 u 6
I/ha, pe3Huuute oT copT Bonrap
MMaT CKIOHHOCT pga ob6pa3sysaT
netopacTu ¢ no-rosiiMa gb/HKMHA.
BuomeTpuyHMTEe M3MepBaHUs Mo-
kasBart, 4e 3penusaT npupacTt Ha
nosnTe, Mnosly4eHn OT Te3n pesHu-
UM “ma no-ronemn Ab/KUHa u
mMaca (MpopaHoBa-MapuHoBa,
2014*). 3a pasnuka OT T4X, Npu
posa 7,5 l/ha, npunoxeHa B
HacToAWMA ONuT, nokasaTenute,
Xapakrepuavpawim eaHoroanHuA
npupacTt Ha J/03uTe, TpeTupaHu
camo Cc xepbuumg, 6e3 bypann
(V1), umat no-HWUCKM CTOMHOCTM OT
Tesn B KoHTponata (Tabnuua 2).
NleTopactnte  OT  OCTaHa/mTe
BapvaHTX umaT 3pssia yYacT C no-
ronsMa Ob/DkMHa M Maca, Karto
Hall 3HauuTeNnHU Te ca npu Tpu-
KpaTHOTO TpeTMpaHe C JICTHUS
Top (V4) — 152,5 cm n 34,59 g. 3a
TO31 BapuaHT ca JokasaHu pas/iv-
KATE KakTo CMnpsiMO KOHTposiata,

Taka n cnpamo V1(Jlymakc 538
CK 6e3 bypann).
OnameTbpbT Ha BTOPOTO

MeXayBb3/iMe Bapupa B Masiku
rpaHuum - ot 5,6 mm npu V1 go
6,8 mm npu V4. EAMHCTBEHO Npu
TPUKpaTHOTO TpeTupaHe ¢ Bypann
TOM npeBuLIaBa TO3N B KOHTposia-
Ta, HO pas/INKNTE KakKTo ChpsmMo
Hes, Taka M CnpsiMO [pyrute Bapu-
aHTV ca MUHUMaJTHU 1N HeJoKa3aHu.

HamaneHve ce otunta u npu
ABaTa BuAa KOPEHW, XapaKTepHU
3a CTaHOapTHUTE BKOPEHEHU /1031
— C AnamMeTbp Hag 2 mm un nog 2

In response to the phytotoxic
reactions caused by Lumax 538
SC at doses of 4 and 6 I/ha, the
cuttings of Bolgar variety tended to
form shoots of greater length. The
biometric measurements showed
that vine mature growth obtained
from these cuttings had greater
length and mass (Prodanova-
Marinova, 2014%*).

Unlike them, at a dose of 7,5 I/ha,
applied in this experiment, the
indicators  characterizing  the
annual growth of vines treated with
the herbicide without Burall (V1)
had lower rates compared to the
control (Table 2).

The shoots from the other variants
had mature part of greater length
and mass, as they were the most
significant in the variants with triple
treatment with the foliar fertilizer
(V4) — 152.5 cm and 34.59 g. For
this variant the differences were
proven both compared to the
control, and to V1 (Lumax 538 SC
without Burall).

The diameter of the second
internode varied in small range
from 5.6 mm for V1 to 6.8 mm for
V4. Only in the variant with triple
treatment with Burall it exceeded

that of the control, but the
differences both to it as well as to
the other variants were

insignificant and not proven.
Decrease was reported for
both types of roots, typical for the
standard rooted vines — with a
diameter greater than 2 mm and
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mm. Joka3aHO No-HUCHK € camo
OpOAT Ha MO-TbHKUTE KOPEHWU, HO
TOBa He B/Uge oTpulatTesiHo
BbpPXY Ka4eCTBOTO Ha nocagbyHus
Marepuasn.

less than 2 mm. Only the number
of the thinner roots was proven to
be lower, however it did not
negatively affect the quality of the
propagation material.

Tabnuua 2. bomeTprUyHa XapakTepucTnka Ha CTaHAapTHU BKOPEHEHW N03UN OT
copT BboJsirap, nony4veHn cnep tpetupaHe Ha BkopeHunnvweTo ¢ Jlymakc 538 CK n

Bypann

Table 2. Biometric characteristics of standard rooted vines of Bolgar variety,
obtained after the treatment of the nursery with Lumax 538 SC and Burall

ObmknHa Ha Maca OnameTtsbp Bpoii kopeHn
3psAn npupact Ha 3psan Ha I17° Number of roots
BapuaHTn npvpact MexayBb3nve
Variants Length of Weight of Diameter 06w, 6poii >2mm <2mm
mature growth mature growth between the Total number
(cm) (@) 2" internode
(mm)
K 111,9 * 24,85 * 6,5 * 15,9 * 6,5 * 9,4 *
V1 105,0 ns 22,16 ns 5,6 ns 14,0 ns 6,0 ns 80 ns
V2 122,4 ns 29,42 ns 6,4 ns 13,4 ns 6,1 ns 7,2 -
V3 129,0 ns 27,85 ns 6,2 ns 13,3 ns 6,4 ns 6,9 -
V4 152,5 + 34,59 + 6,8 ns 130 ns 63 ns 6,7 -
GD(5,0%)= 32,713 = 9,506 =,1,199 = 3,118 =1,671 =1,923
GD(1,0%)= 47,595 =13,831 =1,745 = 4,537 =2,431 =2,798
GD(0,1%)= 71,513 = 20,781 =2,622 = 6,817 = 3,652 =4,204

n3BO4U

JIMCcTHUAT MukpoTop bypann
He B/Me BbPXY MOKapBaHETO Ha
NMbLNKATE Ha NpuUcaZieHnTe pesHnuu
oT copT bonrap.

N3nuTBaHMAT NpoAyKT NOAMO-
mMara npeogonsBaHeTo Ha uTo-
TOKCUYHUA edpekT, npean3BrKaH oT
Nymakc 538 CK n gBykpaTHOTO U
TPUKPATHOTO TPEeTUpaHe C INCTHUA
TOp BOAAT [0 YBe/N4YeHue Ha
fobvBa CTaHOApPTHW  BKOPEHEHU
nosn. OcobeHo CbLEeCTBEHO TO e
npv TPUKPATHOTO TOPEHE.

Bypann yBsenuuyasa Ob/KU-
HaTa M Macata Ha 3penusa npu-
pacT, HO He nognomara KOpPeHooo6-
pasyBaHeTo U TPeTUpaHeTo C Hero B
I030BOTO BKOPEHW/VLLE He yBesnu-

CONCLUSIONS

The foliar microfertilizer Burall
did not affect bud germination of
the grafted cuttings of Bolgar
variety.

The tested product facilitated
the overcoming of the phytotoxic
effect caused by Lumax 538 SC
and double and triple treatment
with the foliar fertilizer resulted in
increased yield of standard rooted
vines. It was especially significant
with triple fertilization.

Burall increased the length
and weight of mature growth, but
did not support root formation and
the treatment of the vine nursery
did not increase the number of
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yaBa O6pos KOPeHW Ha eAHa flo03a.
3non3BaHeTo Ha npoaykTta
npy nNPoOV3BOACTBOTO Ha JI030B
nocagbyeH mMarepuasn e npenopb-
ynTenHo B ao3sa 5 I/ha n TpukpaTtHo
TpeTnpaHe npes3 BeretayusaTa.
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roots per vine.

The product is recommended
to be used for the production of
vine propagation material at a dose
of 0.5 l/da and triple treatment
during the vegetation.
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PE3OME

N360pbT Ha NOAIOXKKA € BaXKeH He
caMo Mo OTHOLLEHWe Ha cuaTa, KoATo TA
UHAyuMpa Ha npucageHns copT, HO Mo
OTHOLIeHVe BnAUAHMETO U KbM MuHepas -
HOTO XpaHeHe, CbAbpXaHWe Ha 3axapw,
O6LLUM KMUCEJIMHW, MPOLEHTHO CbLOTHOLLE-
HMe Ha KOMMNOHeHTUTEe B njoja u T.H. B
MpoyyYBaHEeTO ca BK/IOYEHN ABa AeCepTHU
copTta nosa MwuckeT pyceHcku n Cynep
paH bonrap, npucageHn Ha ABe pasvyHu
noanoxkn - bepnaHanepu x Punapus,
cenekumns OneHxaim 4, No-n3BeCTHa KaTo
SO4 (npueTa 3a KOHTpoONa B usnensaHus-
Ta) n LWacna x bepnaHgnepn 41 b
(HapuyaHa 3a no-kpatko LUacna 41B).
No3nte ca oTrnexgaHn B ekcrnepumeH-
Ta/lHOTO no3e Ha W3C "O6pasuos
uncbnnk”  Pyce, KaTto ca OT4YeTeHu
CTOWHOCTUTE Ha 12  TEXHOOrMYHU

SUMMARY

The choice of rootstock is important
not only for the power that it induces to
the grafted, but with respect to its
influence on mineral nutrition, content of
sugars, total acids, percentage ratio of the
components in fruit, etc. The study
included two dessert vine varieties -
Misket rusenski and Super ran Bolgar,
grafted on two different rootstocks -
Berlandieri X Riparia, selection
Oppenheim 4, better known as SO4 (it is
accepted for control in the researches)
and Chasselas x Berlandieri 41 B
(hereinafter for short Chasselas 41B. Both
varieties were grown at the experimental
vineyards of IASS “Obraztsov chiflik” —
Rousse, as during the vegetation, the
values of 12 technological characteristics
were registered. Data obtained were
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npusHauu. [JlaHHuTe ca aHa/m3upaHu
CTaTUCTMYECKN 4pe3 KpuTepuute 3a
oueHka F - Fisher u t - Student.

Pesyntatnte nokassaT pasnnyHu
HMBaA Ha [0Ka3aHOCT Ha pas/iMkuTe Ha
OTAe/IHMTe Npu3Hauy 3a ABarta copTa npwu
mn3nonssaHa nognoxka Lacna 41b
cnpsamMo KoHTponarta. Mpwu copt Cynep paH
Bosrap, nognoxkara Lacna 416 oka3sa
CbLUECTBEHO MOJIOKUTE/IHO B/IUSHUE 3a
npusHauute: % cemeHa n % uunu oOT
Macarta 3bpHOTO, 6pos Ha cemeHaTta B
100 3bpHa 1 macata Ha 100 3bpHa, npu
nposefleH CTaTUCTMYECKM aHa/im3 ¢
Kputepusa Ha Student. Mpu  CbWwmAT
KOMMEKC OT Mpu3Hauu, 3a copT Mwucket
PYCEHCKMX, HO Npu n3nonssaH F kputepus
Ha Fisher, ca oOTyeTeHM [OOKa3laHu
oTpuulaTenHu pasnuuus crnpsimMo
KOHTponata. EAWHCTBEHO 3a npu3Haka
Maca Ha 100 cemeHa nonoxurenHara
pasnuka cnpsiMo KOHTposiaTa e JokaszaHa
npu HMBO Ha 3HauymMmocT 0<0,001. Ot
CTaTUCTUYECKNSA aHanu3 C Kputepus Ha
Fisher ca otueteHun 33 %, 3a copT Mucket
pyceHckn, n 17 %, 3a copt Cynep paH
Bonrap, oT u3cnegBaHUTe TEXHOIOTUYHU
npusHaLy ¢ OCTOBEPHN pa3uknM B Nonsa
Ha nognoxka LWacna 416 cnpsamo
KOHTposiaTa. [okato npu u3nos3BaHeTo
Ha Student — gokasaHUTe pas/iMuns, KaTto
npoueHt  oT BCUYKN n3cnefBaHu
npusHaumM, ca cboTBeTHO 25 % 3a copTt
MwuckeT pyceHckn n 42 % 3a copt Cynep
paH bosrap.

3a no-mMasiko OT MnoJioBMHAaTa
TEXHOMOrMYHN npu3HauM M 3a [AsaTa
JecepTHM copTa N03M ca YCTaHOBEHMU
BMCOKW CTEMNEHN Ha BapuabunHoCT, KOeTo
Ce [b/lKA BEposiTHO Ha Mo-cuiHata
3aBMCUMOCT Ha Te3n npu3Haum oT
(hakTOpuTE Ha OKosIHaTa cpeja.

Kntouosu AyMu: NOOOXKN,
crarmcTmyecka OLEeHKa, hecepTHU
COpTOBE /103a, TEXHOIOTMYHN MpU3HaLUu

YBO/],
Bb3aelicTBUeTO BbpPXy Tex-
HOMOTMYHUTE XapPaKTepPUCTUKM Ha

statistically analyzed using the evaluation
criteria F - Fisher and t - Student.

The results showed different levels
of significance of the individual
characteristics of both varieties when
Chasselas 41B rootstock was used,
compared to the control. In cv. Super ran
Bolgar, Chasselas 41B  rootstock
influenced quite positively on the
characteristics: % seeds and % skin of
berry mass, number of seeds in 100
berries and mass of 100 berries, in
statistical analysis conducted by the
criteria of Student. At the same complex
of characteristics for Misket rusenski
variety, but using F criterion of Fisher,
significant negative differences compared
to the control were reported. Only for the
characteristics “mass of 100 seeds”, the
positive difference compared to the
control was significant, on the significance
level: 0=0,001. From the statistical
analysis conducted by Fisher's criteria,
33% of the studied technological
characteristics were registered for Misket
rusenski variety and 17% - for Super ran
Bolgar variety, with significant differences
in favor of Chasselas 41B rootstock,
compared to the control. By the criterion
of Student, the significant differences as
percentage of all the characteristics
studied were 25% for Misket rusenski
variety and 42 % for Super ran Bolgar,
respectively.

In less than the half of the
technological characteristics for both
dessert vine varieties, high degrees of
variability were identified, which was
probably due to a strong dependence of
those characteristics on the environmental
factors.

Key words: rootstocks, statistical
evaluation, table vine varieties,
technological characteristics

INTRODUCTION
The influence  of  the
rootstocks on the technological
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rpo3g4eTo OT CTpaHa Ha MoAJ/10X-
kata e nHgupektHo (Nicolic et al.,
2000; Garcia et al., 2001a; Garcia
et al., 2001b). Peguua aBTOpU
oTuMTaT BAUSHME Ha MoAsoXKara
BbPXY XpaHUTENHUA pPexum Ha
N1030BUTE pacTeHus, a cneposa-
Te/IHO U BbPXYy OMOCMHTE3a Ha
aHToumaHn (Hardie and Considine,
1976). ToBa 3acsra KakTo pacrexa
N CTPyKTypaTta, Taka M LBeTa Ha
rpo3gosute 3bpHa (Winkler, 1958;
Gawel et al.,, 2000; Walker et al.,
2000 v gp.).

XUMUYHUAT CbCTaB Ha rpos-
[eTo MMa pellaBallo 3HavYeHne 3a
HEeroBoTo KayectBo. MHOXeCTBO
NPOy4YBaHUA  BBbPXY  XUMWUYHUSA
CbCTaB Mokassar, 4Ye TON € MHOro
C/IOXEH U B HEro B/M3aT pas/inyHu
rpynn  cbeduvHeHus —  3axapu,
OPraHN4yHN KUCesIHW, as30oTHU U
NEeKTUHOBW BeLecTBa, aHTouMaHu,
TaHWHKW, NONUJIEHONN, apOoMaTHU
BellecTBa, (hepmeHTu, BUTAMUHU
n ap. (Karepos n gp., 1990).

3cnepgsaHeTo Ha XpUCTOB U
ap. (1998) mn TlNonoB un XpucTos
(2008) 3a BNMAHMETO Ha noAa-
noxkute ®epkan wn LUWacna X
BepnaHgnepu 416 BbpXxy bonrap,
MwuckeT oToHen, Cynep paH
Bonrap, [neBeH, [pyx6a n
Hacnapa, nokassa He3HauuTesiHU
pasfimuna no uscnenBaHuTe ese-
MEHTU Ha XUMWYHUA CbCTaB MU
JeryctaunmoHHata  oueHka  Ha
rpo3feTo 1M BMHOTO (Mpu copToBe-
Te C [ABOMHO npegHasHayeHne —
Hacnaga n jpyx6a).

Boselli et all (1992) n Boselli
and Volpe (1993) npoyyBaT BNus-

traits of grapes was indirect
(Nicolic et al., 2000; Garcia et al.,
2001a; Garcia et al., 2001b). A
number of authors reported the
influence of the rootstock on the
nutrition regime of vine plants, and
therefore on the biosynthesis of
anthocyanins (Hardie and
Considine, 1976). That affected
both - the growth and the structure,
also and color of grape berries
(Winkler, 1958; Gawel et al., 2000;
Walker et al., 2000, etc.).

The chemical composition of
grapes is crucial for its quality.
Numerous studies on the chemical
composition showed that it is very
complex and it includes different
groups of compounds - sugars,
organic acids, nitrogen and pectin
substances, anthocyanins, tannins,
polyphenols, aromatic substances,
ferments, vitamins, etc. (Katerov et
al., 1990).

The study of Hristov et al.,
(1998) and Popov and Hristov
(2008) about the influence of
Ferkal and Chasselas X
Berlandieri 41B on Bolgar, Muscat
Ottonel, Super ran Bolgar, Pleven,
Druzhba and Naslada rootstocks,
showed insignificant differences in
the examined elements of the
chemical composition and tasting
evaluation of grapes and wine (in
table and wine varieties - Naslada
and Druzhba).

Bocelli et al (1992) and
Bocelli and Volpe (1993) examined
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HMEeTO Ha noasioxkute Tenekn 5C,
1103 P, Kob6ep 5Bb, Wacna 415,
SO4 n pp. BbpXy pPH U KOHLEH-
TpaumnaTa Ha K n opraHnyHu kuce-
JIMHXN B COKa Ha rposge OT copTa
lapaoHe, kn. 130 SMA. Haii-
BMCOKM CTOWMHOCTM Ha K u pH
nHayuupat nognoxknte SO4 n
Kobep 56b, gokato BapuaHtuTte C
1103 P u Tenekn 5C ca c Haii-
HUCKW.  ABTOpUTE  yCTaHoBABaT
NONOXUTENHA Kopenauusa mexay
pH u cbabpxaHeto Ha K B
rpo340BUA COK.

OcBeH MexaHW4HUA CbCTaB U
XUMUYHNA CbCTaB, 3a [AecepTHuTe
COpTOBE /103U OT WU3KNHUUTESTHO
B&)XXKHO 3HayeHue ca BBbHLUHUA BUL,
Ha rpo3ga u M34PbXIMBOCTTA Ha
3bPHOTO Ha HaTUCK WU OTKbCBaHe
oT Apbxuuuyata. [locnegHute
CBOWCTBa MMaT MPSKO OTHOLLEHWe
KbM HanykBaHeTO ¥ 3arHMBaHeTo
Ha TrPO34eTO W KOCBEHO KbM
HeroBarta TpacnopTabusHOCT,
CbXpaHAeMOCT U OpraHosenTUYHU
KayecTsa.

Mpun onutuTe C  TpawiHu
KyNnTypu, nposBefeHn Mpu MOJICKU
YCNOBUA, LEHHOCTTa Ha JaHHuTe
ce onpegensa OT CTeneHTa MM Ha
TOYHOCT. o Tasn npuynHa efHo
OT M3MCKBaHWA € MoJjlyyaBaHe Ha
[aHHN C Bb3MOXHO Hali-BMCOKa
TOYHOCT, pecnekTMBHO Jda ce
ycTaHOBABaT 3a CTaTUCTUYECKU
[OKa3aHN Bb3MOXHO Hal-Masku
pasfivku  Mexay  U3nuTBaHuTe
BapuvaHTK, 3aLl0TO caMO OT TakmBa
pe3yntatm Moxe pfa ce npasar
npasuIHN U3BOAM U NMPEnopbKU 3a
npaktukara. BnvaHveTto Ha cny-

the impact of Teleki 5C, 1103 P,
Kober 5BB, Chasselas 41B, SO4,
etc. rootstocks on the pH and the
concentration of K and organic
acids in the juice of grapes of

Chardonnay variety, 130 SMA
clone. SO4 and Kober 5BB
rootstocks induced the highest

values of K and pH, while in the
variants with 1103 P and Teleki 5C
were the lowest. The authors found
a positive correlation between the
pH and the content of K in the

grape juice.
Besides the  mechanical
composition and chemical

composition of the table varieties,
the appearance of cluster and
berry resistance to pressure and
resistance to pick up from the stalk
are of great importance. The last
properties are directly related to
grape cracking and rot of grapes
and indirectly to its transportability,
storeability and organoleptic
qualities.

In experiments with
permanent crops conducted under
field conditions, the value of the
data is determined by the degree
of accuracy. For this reason, one
of the requirements is to obtain
data with the highest possible
accuracy, respectively the
differences as small as possible
between the variants tested to be
determined and statistically
significant because only of such
results correct conclusions could
be made also and
recommendations for practice. The
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yaHuTe NPUYMHK 3a BapupaHeTo
Ha [OaHHWTe B oOnuTa, T.e. rpeL-
Kara, ce onpefensa Kkato faHHUTE
ce noAsioXaT Ha cratnucTtuyecka
o6paboTka (LLaHuH, 1977).

N360pbT Ha CTaTUCTUYECKU
KpUTEpPUIA 3a OLEHKa e BaxeH eTar
OT u3cnepoBsartesickata AelHOCT
npwv arpoTeXHUYECKN ONUTH.

LlenTa Ha HacToAWOTO Mpo-
yuBaHe e fa ce npunoxar gsa cra-
TUCTUYECKM KpUTEpUS 3a mMartema-
Tnyeckn obpaboTka Ha faHHW, OT-
yeTteHn OT 12 Ha 6poii TexHosno-
TMYHM Npu3HaUn 3a [ABa [AeCepTHU
copta no3a MuCKeT pyCceHCKn U
Cynep paH bonrap, npucageHu Ha
ABE pasinyHu NOAMNOXKK, 3a Aa ce
yCTaHOBM MNO-BMCOKO HUBO Ha
TOYHOCT Ha pesynrartuTe.

MATEPWNAN N METO4WA

B npoyyBaHeTO ca BK/1HOYEHU
[Ba paHo3pesIn CEMEHHU aecepT-
HU copTa sio3a MUCKET pPYyCEHCKN K
Cynep paH bonrap. CopT Cynep
paH bonrap e cb3gageH B
WHCTUTYTa No no3apcTBo U BUHAp-
cTBO B [1neBeH npe3 1961 r. ot
KpbCTOCBaHe Ha copToBeTe
Ntanna v AxTbp (Togopos, 2005;
Mangennes n ap., 2006). CopT
MuckeT pyCeHCKM e Cb3hajeH B
N3C "O6pa3uyoB unnunk” npu
KpbCTOCBaHe Ha copToBeTe Mucket
xambyprckn n KapguHan (Togopos,
2005; NaHpgenves n gp., 2006).

Bcekn copt e npucapeH Ha

ase nognoxkm — LWacna X
BepnaHgvepun 416 (Wacna 41B6) u
BepnaHanepun X Punapus,

cenekumsa Onexxaim 4 (SO4),

impact of accidental causes of
variation of data of the experiment,
I.e. the error is defined as the data
is subjected to statistical
processing (Shanin, 1977).

The choice of statistical
evaluation criterion is an important
stage of research in agricultural
studies.

The objective of the study is
two statistical criteria to be applied
for mathematical processing of
data, reported by 12 technological
traits of two dessert vine varieties -
Misket Rusenski and Super ran
Bolgar, grafted on two different
rootstocks in order a higher level
accuracy of results to be reached.

MATERIAL AND METHODS

Two early ripening seed table
vine varieties — Misket Rusenski
and Super ran Bolgar were the
object of the study. Super ran
Bolgar variety was created at the
Institute of viticulture and enology
in Pleven in 1961 via crossing of
Italia and  Yantur varieties
(Todorov, 2005; Pandeliev et al.,
2006). Misket rusenski variety was
created at IASS ,Obraztsov chiflik*
via crossing of Misket hamburgski
and Kardinal (Todorov, 2005;
Pandeliev et al., 2006).

Every variety is grafted on
two rootstocks — Chasselas x
Berlandieri 41B (Chasselas 41B)
and Berlandieri x Riparia SO4
(SO4) which is accepted for control
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KOSTO e npueTa 3a KOHTposa B

n3cnenBaHeTo.
OnnTbLT e NpoBefeH B ekcne-
pumeHTaniHOTO Jio3e Ha W3C

"O6pas3uos und vk’ - Pyce, B ve-
TUPW NOBTOPEHMA, No 11 pacTeHus
BbB BCAKO NOBTOpeHune. 3acaxaa-
HETO Ha /103UTe € N3BBLPLUEHO NpU
pasctoaHmsa 2,0 m/1,4 m, Ha Xbh-
MUCT TEPEH, C HXKHO U3/I0XKEHME,
Ha pascTosHMe okono 1 Km ot
6pera Ha p. lyHaB. Mo4BeHUAT TUN
e KapboHaTeH 4YepHO3eM BbPXY
Abn6bok nboc. dopmupoBkaTa e
cpegHocTbbeH Moo, ¢ BUCOUYMHA
Ha cTbbnoto 0,60 m mn HatoBap-
BaHe Ha io3uTe cpegHo ¢ no 19
3MMHW 04M, peanisnpaHo ¢ 5 yena
Ha 2 3UMHW O4YM M efHa nnogHa
npbyka ¢ 9 oun. HatoBapsaHeTO €
elJH0O N CbLo NpW ABaTa copTa,
Tbil KATO Te ca PoLOBUTMU.

M3cnepBaHnTe TEXHOMOTNYHU
npusHauM ca ob6eavHeHn B Tpu
rpynu, kato u3MepBaHeTo UM e
OCbLLECTBEHO MO CNEAHNA HAUNH:

MexaHnyeH CbCTaB  Ha
rposgeTo

Toin xapakTepusnpa copToBe-
Te rnaBHO OT rflegHa Toyka Ha
CbOTHOLUEHVETO Ha OoTAeNHuTe
YBOJIOTUMHN  efuHULM  (Y4enku,
uunu, cemeHa W Me3okapn) B
CTpOexa W CTpyKTypaTa Ha rposga.
[Mokasatennte ca onpeaensaHu
CbllacHO Bb3npuetara knacuyec-
Ka MeToauka Ha [lpoctocepaos
(no VieaHoB, 1981), koinTo npeana-
ra MexaHM4yHusa cbCTaB Ha rpo3ge-
TO [a ce xapakrtepusupa c rnokasa-
TeNIMTe Ha CTpoexa U CTpyKTypata
Ha rpo3ga u 3bpPHOTO.

in the researches.

The study was conducted at
the Experimental vineyard of IASS
«Obraztsov chiflik» - Rousse in
four replications, 11 plants in every
replication. The vine planting was
conducted at the distance of 2,0
m/1,4 m on hilly areas, facing
South, about 1 km from Danube
river. Soil type was carbonate
chernozem on deep loess.

The formation was half standard
Guyot, stem height being 0,60 m
and vine loads 19 winter buds, by
average, realized in 5 spurs of 2
buds each and 1 fruiting cane of 9
buds. Loads were equal in both
varieties, because they were high
yielding.

The  technological traits
tested were combined in three
groups, as their measurement was
accomplished as follows:

Mechanical composition of
grapes

It characterized the varieties
mainly in terms of the ratio of the
individual structural units (rachises,
skins, seeds and mesocarp) in the
construction and structure of the

cluster. The parameters were
determined according to the
conventional methods of

Prostoserdov (after lvanov, 1981),
who proposed the mechanical
composition of grapes to be
characterized with the parameters
of the construction and structure of
the cluster and the berry.
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B rpynata Ha Te3u nokasare-
JIN ce OTHACAT: Maca Ha rposga u
Ha 100 3bpHa (g); % Ha 3bpHaTa B
rposga (TersioBHO); MPOLEHT Ha
Me3okKaprna, Ha cemeHata M Ha
uunata B 3bPHOTO (TEr/10BHO);
6poii n maca Ha cemeHaTta B 100
3bpHa;

XnmnyeH
rposgeTo

CbAabpXaHMeTo Ha 3axapu u
KACENUHN onpefens TexXHOMorny-
HaTa 3pAs0CT Ha rpo3geTo. Beton-
BaHETO BbB Ta3n (pasa e ycrtaHo-
BEHO, 4pe3 nepuoauyHu npegsa-
pUTENHN N3MEpPBaHNA Ha 3axapuTe
C pbyeH pedpakTomeTbp nNpe3 3
[OHW.

CbabpXaHMeTo Ha 3axapun e
onpegensiHo ¢ mbcTomep [o-
XapgeH, B %, a Ha o6bwute
KncennHun — ypes tutpysaHe c 0,1
n NaOH, B npomunu (g/l).

TpaHcnopTabuiHocT
rposgeTo

TeopeTUyHo-eKcnepuMmeHTasTHO
TA e onpefensHa ypes3 n3MepBaHe
Ha YCTOMYMBOCTTa Ha Y3pAN0TO
3bPHO Ha HaTtuck (g) (go cnykBaHe
Ha KoXuuara) M Ha OTKbCBaHe OT
apbxunuyaTta (g). M3gpbxamBocTTa
Ha 3bPHOTO Ha [OpHUTE [Be
CbNPOTUB/IEHNS € N3MepBaHa CbC
cneyvanvavpaHn ypeau Ha Tpu
npo6u no 100 3bpHa OT BCSAKO
NOBTOPEHMUE.

B crtatuctmnyeckara obpabort-
Ka ca M3nonssaHu gga napavert-
puyHM KpuTepua Student (t - test) n
Fisher (F), kato 3a uenta e
n3nonssaH SPSS 19 3a aHann3 Ha
nosiyyeHnTe fAdaHHW. M3non3saHu

CbCTaB Ha

Ha

The group of those
parameters included: weight of
grape cluster and of 100 berries
(9); % of berries in the cluster (by
weight); % of mesocarp, seeds and
skin in the berry (by weight);
number and weight of seeds in 100
berries.

Chemical
grapes

The content of sugars and
acids defined the technological
maturity of grapes. The beginning
of that phase was found through

composition  of

periodical preliminary
measurements of sugars with
handheld refractometer in three
days.

The content of sugars was
determined by the areometer of
Dujardin, in %, and the total acids—
via titration with 0,1n NaOH, in
promiles (g/l).

Transportability of grapes

Theoretically-experimentally it
was determined via measurement
of the resistance of the ripe berry
to pressure (g) (up to cracking of
skin) and to picking up from the
stalk (g). The endurance of the
berry to the both resistances
mentioned above, was measured
by specialized equipments of three
samples of 100 berries each
replication.

Two parametrical criteria -
Student (t - test) and Fisher (F)
were used in the statistical
processing, as for the purpose
SPSS 19 was used for analysis of
the data obtained. Standart
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ca CraHgaptHu copmyn  3a
n34ncnsiBaHe  Ha  Kputepuute
(3anpaHos u  AdumoBa, 1995;

MeHuep n 3emwmaH, 1986).

PE3YNTATUN NN OBCbXXOAHE
MonyyeHnTe pesyntatu ot
CpaBHUTENHUA aHaIn3 Ha TexHo-
NOrMyHUTE nNpu3Haum 3a copT
MucKeT pyCceHCKM ca npeacTaBeHu
B Tab6nmuya 1. lpu nosedye OT
nosloBMHaTa TEXHOMOTMYHU MpPU3-
Hauu BnusHMeTo Ha asete (SO4 un
lWacna 416) nog/sioxkn ce mspas-
HABa, kato 25 % oT T1ax ce
nosnvasar  oT  lWlacna  41b.
[MoNOXNTENHOTO BMMAHWE Ha Tasu
nog/ioXKka e CblecTBeHO W B
NnosioXUTEeNHa Nocoka 3a ABa oT
npusHauuTe: CbNPOTUB/IEHWE Ha
3bPHOTO Ha OTKbCBaHE OT APbX-
Kata (OTYeTEHO Ype3 KpuTepus Ha
Student) n maca Ha 100 cemeHa
(oTyeTeHo upes Kputepnsa Ha
Fisher). MNpu noseye OT NOMOBU-
Hata TEXHOJIOTUYHM  MpU3HaUM
BMNAHNETO Ha nopsioxka Lacna
4156 ce yHudmumpa ¢ ToBa Ha SO4
N He ca OTYETEHU CbLLECTBEHU
pa3nimuua. C nomoliTta Ha Apyrus
Kputepuii  (F) BNAUAHMETO Ha
noasioxkara e ortyeteHo 3a 33 %
OT BCUYKM npusHauu. K3nonssa-
HeTo Ha nognoxka LWacna 41b
BOAM [0 3HAYUTE/THN MOHMKEHNA B
MPOLEHTHOTO CbAbpXaHWe Ha
ceMeHa W uunNM OT MacaTa Ha
3bPHOTO U 6pos Ha cemeHa B 100
3bpHa. Te3n npusHauu, CBbp3aHu
C MexaHW4HuUs CbCTaB Ha rposge-
TO, OKas3BaT NPSAKO B/INAHUE BbLPXY
KauyecTBOTO Ha rorosaTta MNPOAYK-

formulas were used for calculating
the criteria  (Zapryanov and
Dimova, 1995; Mencher and
Zemshman, 1986).

RESULTS AND DISCUSSION
The results obtained of the

comparative  analysis of the
technological characteristics of
Misket Rusenski cultivar were

presented in Table 1. In more than

the half of the technological
characteristics, the influence of
both  rootstocks (SO4 and

Chasselas 41B) was aligned, as
25% of them were affected by
Chasselas 41B. The positive
influence of that rootstock was
significant and in a positive
direction for two of the
characteristics: berry resistance to
pick up from the stalk (evaluated
via the criterion of Student) and
mass of 100 seeds (evaluated via
the criterion of Fisher). In more
than the half of the technological
characteristics, the influence of
Chasselas 41B rootstock was
unified with that of SO4 and
significant differences were not
registered. With the other criterion
(F), the influence of the rootstock
was reported for 33% of all the
characteristics. The use of the
Chasselas 41B rootstock resulted
in significant decreases in the
percentage content of seeds and
skins of berry mass and the
number of seeds per 100 berries.
Those characteristics, associated
with the mechanical composition of
grapes directly affected the quality
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of the finished production. The most
significant was the influence of the
rootstock on the characteristics
“mass of 100 seeds”, defined at
level of significance, a <0,001.

umns. Han-cbLECTBEHO € BUsiHUE-
TO Ha nosoxkaTa Bbpxy Npu3sHa-
ka maca Ha 100 cemeHa, ycTaHo-
BEHO MpW HMBO Ha 3HAYMMOCT
0<0,001.

Tabnuua 1. CpaBHUTESIHA OLEHKa Ha COPT MUCKET PyceHCKM No TeXHOTOMMYHN
npusHaum upes kputepms Ha Student (t) u Fisher (F) npu cboTBeTHU HMBa Ha
3HaymmocT a<0.05; 0.01 n 0.001

Table 1. Comparative assessment of cv Misket Rusenski by technological
characteristics via criteria Student (t) and Fisher (F) at levels of significance
0<0.05; 0.01 n 0.001, respectively

MwuckeT PyceHcku / Misket Rusenski

Moanoxka SO4, Moanoxka

- KOHTpona Lacna 416 foka- Joxka-
Mpustaiy / Characteristics S04 rogtstock, Chasselas 41B [ EKCN 3aHOCT F ekcn  saHocT
control rootstock texp Confi Fexp Confi
X S X S dence dence
Maca Ha rposaa, g 338,35 7562 32286 5542 087 ns 1,86 ns
Mass of the cluster, g
Maca Ha 100 3bpHa, g _
Mass of 100 berries, g 548,14 48,48 511,14 59,9 2,54 1,53 ns
0,
/6 3bpHa B rpo3aa 038 062 973 063 106 ns 105 ns
% berries in cluster
% Me30kapn 0T Maca Ha 3bpHO 9297 135 935 12 143 ns 123  ns
% mesocarp of berry mass ' ' ' ' ' '
% cemMeHa OT maca Ha 3bpPHO
% seeds of berry mass 2,22 0,4 2,23 0,2 0,03 ns 3,8 -———
% Lyna ot Maca Ha 3bpHOTO 480 16 427 113 1,34 ns 197 -
% skin of berry mass ' ' ! ' ' '
Bpoii Ha cemeHaTa B 100 3bpHa _ o
Number of seeds in 100 berries 270,39 84,36 229.8 34,2 2,36 6.1
Maca Ha 100 cemeHa, g
Mass of 100 seeds, g 5,09 0,77 5,68 1,6 1,73 ns 4,32 +++
0,
ChAbpkatme Ha saxapy, % 1574 169 159 16 049 ns 116 ns
Content of sugars, %
ChABpKaHme o6uim kucemHi, g/l 599 1,73 5489 15 024 ns 132 ns
Content of total acids, g/l ' ' ' ' ' '
M3pBXINBOCT HAa 3bPHOTO Ha HATUCK, g
Berry endurance to pressure, g 1442,85 302,68 1391,8 380 0,61 ns 11 ns
CbNPOTUB/IEHNE HA 3bPHOTO HA OTKbCBaHE
OT ApbXkaTa, g 372,92 88,35 427,1 70,9 2,53 + 1,6 ns
Berry resistance to pick up from the stalk, g
Mpu KPUTUYHW CTOMHOCTM Ha Kputepus: t Psy, = 2,005 Fpsw =188
In critical values of the criterion: t Py, =2,670 Fp 1o =247

t PO,l% 3,480 F p 0.1% :3,41

Mpn npepxogHn w3cnenBa-
HUS Ha CbLUMs HayyeH KONIEeKTUB
(2016) e Npoy4eHO BANSHMETO Ha
nognoxka Pynectpuc aw Jlo
BbpPXYy TEXHO/IOTMYHUTE XapakTe-
PUCTUKM Ha MMUCKET pPYCEHCKM

In previous studies of the
same research team (Dyakova et
al, 2015) the influence of Rupestris

du Lo was studied on the
technological characteristics of
Misket Rusenski compared to
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cnpamo SO4. KakTto B npeauLlHn-
Te, Taka MU B HaCTOALLOTO M3cnea-
BaHe, TeCTBaHWUTe BapuvaHTN Ha
npucaxgaHe BbPXy MNOAJIOXKK
(Pynectpuc g Jlo n LWacna)
B/INAAT CHLLECTBEHO Ha Mpu3Haka
CbNPOTMB/IEHNE HA 3BbPHOTO Ha
OTKbCBaHe OT JpbXkaTta, KOeTo
onpefens TpaHcnopTtabunHocTTa
Ha copTa CrnpsaMo KOHTposiata
(npucageHu Bbpxy SO4) npu HUBO

SO4. As in the previous, so in that
study, the tested variants of
grafting onto rootstocks (Rupestris
du Lo and Chasselas) influenced
significantly on the characteristic
“berry resistance to pick up from
the stalk”, which determined the
transportability of the variety,
compared to the control (grafted
on SO4) at a level of significance,
a <0,05.

Ha 3HaymmocT 0<0,05.

Tabnuua 2. CpaBHUTENHA OLUEeHKa Ha copT Cynep paH bonrap no TeXHONOrnM4yHM
npusHaum ypes kputepus Ha Student (t) u Fisher (F) npu cboTBETHU HMBA Ha
3HaummocT 0<0.05; 0.01 n 0.001

Table 2. Comparative assessment of cv Super ran Bolgar by technological traits
via criteria Student (t) and Fisher (F) at levels of significance 0<0.05; 0.01 n
0.001, respectively

Cynep paH Bonrap / Super ran Bolgar

Moanoxka SO4, Moanoxka

- KoHTpona Wacna 416 HAoka- HAoka-
Mpuskaun / Characteristics SO4 rootstock, ~ Chasselas 418 L €KCM 3aHOCT F ekcn 3aHocT
control rootstock texp Confi Fexp Confi
X S X S dence dence
Maca Ha rposga, g
Mass of the cluster, g 372,44 75,12 400,3 78 1,32 ns 1,11 ns
Maca Ha 100 3bpHa, g 536,33 69,46 496 123 148 ns 31  ++
Mass of 100 berries, g
0,
% 3bpHa B rpo3aa 9802 578 983 062 144 ns 16  ns
% berries in cluster
0,
% Me30Kapn 0T Maca Ha 3bpHO 93,39 1,09 92,1 1,33 3.84 _ 15 ns
% mesocarp of berry mass
0,
/o CemeHa OT Maca Ha 3bpHo 174 038 1,97 036 229 + 108 ns
% seeds of berry mass
0,
o Lyna ot Maca Ha 3bpHOTO 456 125 592 1,13 429 +++ 142 s
% skin of berry mass
Bpoli Ha cemeHaTa B 100 3bpHa
Number of seeds in 100 berries 193,73 36,02 220 32 23 * 1,26 ns
Maca Ha 100 cemeHa, g
Mass of 100 seeds, g 477 0,63 5.4 08 247 + 179 ns
0,

CoabpKanme Ha saxapu, % 1646 133 159 21 106 ns 25  —-
Content of sugars, %
ChabpxaHue o6y kucenmHu,gll
Content of total acids, g/l 570 0.75 58 1,01 0.56 ns 1.85 ns
VISAPLXUIMBOCT HA 3PHOTO HA HATUCK, § 1557 03 37639 1439 287 1,27 ns 171  ns
Berry endurance to pressure, g
CbnpoTuB/EHME HA 3bPHOTO Ha OTKbCBaHE
OT ApbXkKaTa, g 426,69 132,3 436 126 0,27 ns 11 ns

Berry resistance to pick up from the stalk, g

Mpu KPUTUYHW CTOMHOCTM Ha Kputepus: t Psy, = 2,005
In critical values of the criterion: t Py, =2,670
t PO,l% = 3,480

F p 50 — 1,88
F P 1w = 2,47
Fpoe=341
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MonyyeHnTe pesyntatu oT
aHanmsa 3a copt Cynep paH
Bonrap n BAnaHMeToO Ha noanoxka
Wacna 416 BBbpXY TEXHO/IOTUYHU-
Te npusHauu ca npeacrtaBeHn B
Tabnunuya 2. MNpusHauMTe cBbp3a-
HN C MEeXaHWYHUA CbCTaB Ha rpos-
[eTo ce nosnuaBaT CbLLECTBEHO
OT W3MNO0N3BaHETO Ha MNoAJI0XKa
Wacna 416 npwn aHann3 Ha AaHHU-
Te C Kputepma Ha Student — 42%
OT BCUYKM npusHauun, n 33% ot
TAX — NpPU MN3N0M3BaHe Kputepus
Ha Fisher 3a aHanus. MNMonyyeHute
pe3yntaty NOTBbPXAaBaT U3BoAa,
Ba/IMAEH N 3a cCOpT MuUckeT pyceH-
CKMW, 4ye noBeye OT MNOJI0OBUHATA
TEXHOJIOTMYHN npu3Haum (CBbp3a-
HN C XMMWYHUA CbCTaB U aerycra-
LUMOHHNTE KayecTBa Ha /103UTe) He
ce nosnvgBaT OT WK3No/s3BaHaTa
noAnoxka. Hai-cbllecTBeHO BNK-
AHVEe Ha NnoA/oXkarta € OTYETEHO
3a npu3HauuTe, CBbp3aHu C Mexa-
HWYHUA cbCTaB: % ceMeHa 1 uunu
OT Macata Ha 3bpHOTO, 6poit ce-
mMeHa B 100 3bpHa n maca Ha 100
cemMeHa, npw un3MNon3BaHe 3a
aHann3 Kputepua Ha Student. 3a
npusHakbT Maca Ha 100 3bpHa,
CBbp3aH C TbProBCkM BUA N enpu-
Ha Ha rposga, € yCTaHOBEHO Cb-
LLeCTBEHO BUAHME MNpPU WN3MNO0N3-
BaHa Llacna 4165 cnpAMO KOHTpO-
nata npuv HMBO Ha 3Ha4MMOCT
0<0,01, npuwnaraiikm 3a aHanu3
Kputepua Ha Fisher. Vmaikn
npensua pesyntatute ot u3cnea-
BaHUATa C npucaxnaHe BbPXY
noasioxka Pynectpuc A  Jlo
(Diakova et al, 2016), moxem ga
0606wwmm, ye 3a copT Cynep PaH

The results obtained from the
analysis of Super ran Bolgar
cultivar, and the influence of
Chasselas 41B rootstock on the
technological characteristics were
presented in Table 2. The
characteristics associated with the
mechanical composition of grapes
were affected significantly by
Chasselas 41B rootstock in data
analyzing via the criterion of
Student - 42 % of all the
characteristics and 33% of them -
via Fisher's criterion for analysis.
The results confirmed the
conclusion, valid for Misket
Rusenski cultivar, that more than
the half of the technological
characteristics (associated with
the chemical composition and
degustation vine qualities) were
not affected by the rootstock used.
The most significant effect of the
rootstock was recorded for the
characteristics, associated with the
mechanical composition: % seeds
and skins of berry mass, number
of seeds per 100 berries and mass
of 100 seeds, using the criterion of

Student for analysis. For the
characteristic “mass of 100
berries”, associated with

commercial appearance and size
of the cluster, significant influence
was found, when Chasselas 41B
was used, compared to the control
at a level of significance a <0,01,
via the criterion of Fisher, applied
for analysis. Considering the
results of studies on grafting onto
Rupestris du Lo  rootstock
(Diakova et al, 2015 Banat), we
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Bonrap — ABete Noa/i0Xk1 BAUAAT
CbLLEeCTBEHO BbpXy npusHaka %
Ha uMnuTe OT MacaTa Ha 3bPHOTO,
cnpamo SO4 npu pas/InyHKU HUBa
Ha  3HAYMMOCT,  M3MNOSI3BaANKK
Student. lMonyyeHute pesynrtatu
3a npu3Haka CbObpXaHue Ha
3axapu, OT rpynara Ha XMMWYHUSA
CbCTaB 3a [ABeTe MNOAJI0XKN
(Pynectpuc ato Jlo n Wacna 416)
aHa/M3npaHn ypes gBara Kpute-
puA nokassaT CbLUECTBEHU pas/iv-
4ynd, HO B NPOTUBOMOJIOXHWN MOCO-
kn. MNMognoxka Pynectpuc g Jlo
OoKa3Ba B/IMSHME BbpPXY CblUecTBe-
HO MOBMLWIaBaHe Ha HMBOTO Ha
3axapu (cnopep pesyntatute OT
aHanmsa c Fisher) n gokato nopg-
noxkarta Wacna 41b — cbuwecTBe-
HO MOHWXaBa CbAbpXaHVeTOo Ha
3axapute cnpamo SO4 npu HWMBO
Ha 3HaunmocT 0<0,01 (Tabnuua 2)
ypes CbLUMA KPUTEPUIA.

3a no mMasiko OT nosioBMHaTa
TEXHOJIOTMYHU NpU3Haun 1 3a ABa-
Ta copta ca OTYeTeTeHM BUCOKU
CTOMHOCTM 3a CTeneHTa Ha Bapu-
paHe (Tabsvua 1 n 2). Te3n pe-
3ynTaTu nokassaT Ha/MunmeTo Ha
CW/IHa 3aBUCMMOCT MexXay hakTo-
puTe Ha OKo/NHaTa cpefa U CboT-
BEeTHMUTE HabsiloJaBaHN XapakTe-
puctukn. [pu  cpaBHUTENHaTa
OLeHKa Ha MnoJlydYeHuTe [aHHu OT
BNNAHNETO Ha noasioxka Lacna
416 BbpPXYy TEXHONOTNYHUTE MPU3-
Hauu Ha ABa gecepTn copTta /io3un
ca W3nos3BaHu ABa napameTpuy-
HW CTATUCTUYECKN KpuUTepus —
Student n Fisher. Te oT cBos cTpa-
Ha wMMat MeTOoLO0/IOTUYHO efuH-
CTBO, HO W onpejesieHa cneuu-

could conclude that for Super Ran
Bolgar variety — both rootstocks
significantly influenced on the
characteristic “% of skins of berry
mass”, compared to SO4 at
various levels of significance,
using Student. The results
obtained for the characteristic
“content of sugars” from the group
of the chemical composition for
both rootstocks (Rupestris du Lo
and Chasselas 41B), analyzed via
both criteria, showed significant

differences but in  opposite
directions. Rupestris du Lo
rootstock influenced on

significantly increase the level of
sugars (according to the results of
the analysis by Fisher), while 41B
Chasselas rootstock significantly
reduced the content of sugars
compared to SO4 at level of
significance a <0,01 (Table 2) by
the same criterion.

For less than the half of the
technological characteristics, for
both varieties high values of the
degree of variation (Tables 1 and
2) were reported. Those results

indicated a strong relation
between the factors of
environment and the
corresponding characteristics
observed. In comparative
assessment of data, obtained

under the influence of Chasselas
41B rootstock on the technological
features of both table vine
varieties, two parametric statistical
criteria — of Student and Fisher
were used. They in turn had
methodological unity, but also and
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(PMYHOCT Npu OLIEHKA Ha pPa3NNUns
M MHOrohakTOpHU Bb3AENCTBUA
ypes aHaIMTUYHU U EeMMUPUYHK
CPaBHEHMA Ha eKcrnepvMEeHTasHu
[laHHW OT arpoTeXHNYECKM ONUTH.

n3BOAN

Ha 6asara Ha nonyyeHute
pe3yntatm MOXeM fa Hanpasum
cnepHuTe U3BOAN:
> Mpn noBeye OT NonoBUHaTA
TEXHOJIOTUYHU NpU3HaLM, NoAs10X-
ka lWacna 416 n SO4 nmat efHak-
BO Bb3AelCTBME BbpXy pAgarta
AecepTHU copTa /103a.
> Mpu3HauuTe, CBbP3aHM C
MeXaHU4YHUA CbCTaB WU TpaHcrnop-
TabunHocTTa ce nosnusasart
CblUecTBeHO OT noasioxka Llacna
416, cbotBeTHO 3a Cynep paH
Bonrap n MnckeT pyceHcku.
> 3a no-nbsiHa M ajeksaTHa
oLeHKa OT B/MAHMETO Ha noa-
noxkata Wacna 416 BbpXy TeXHO-
NOTMYHUTE KayecTBa W XapakTe-
PUCTMKM Ha [ecepTHUTe copToBe
rposge, € npenopbLyYnTEsIHO Aa ce
npunarat U Agsarta CTaTtUCTUYECKU
Kputepus.
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CONCLUSIONS
Based on the results we can
make the following conclusions:

> In more than the half of the
technological characteristics
Chasselas 41B and SO4

rootstocks have an equal influence
on both table vine varieties.

> The characteristics,
associated with the mechanical
composition and transportability are
influenced significantly by Chasselas
41B rootstock, for Super ran Bolgar
and Misket Rusenski, respectively.
> To make a more detailed
and adequate assessment of the
influence of Chasselas 41B
rootstock on the technological
qualities and characteristics of

table grapes varieties, it is

recommended both  statistical

criteria to be applied.
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