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PE3OME

MpoBeaeHo e ras-xpomaTorpadycko
uscnegBsaHe 3a onpefensgHe Ha apoma-
TUYHMA CBCTAB HA YEepBEHW BUHA OT
coptoBeTe CToprosus, Kainbliku pyobuH,
Tpanesuua, PybuH, BykeT 1 MnHO Hoap,
oTrexgaHn B paivioHa Ha rpag lneseH,
LleHTpasiHa CeBepHa Bovarapus. igeHTu-
dvumpaHn ca 27 NeTAvBM apomaTtuyHu
CbeANHEHNsA OT OCHOBHUTE apoMaTU4HK
rpynu — ectepu, angexnan, BucLIn asko-
X0/, TeprneHosn asikoxonu. BuHoTO OT
copta Tpanesvua ce OT/MYM C Hali-
BMCOKO O6LLO CbhAbpXaHWe Ha apomaTtuy-
HU cbeauHeHus — 503.75 mg/dms. Hai-
HUCKO 06O CbAbpXaHue Ha uaeHTUdu-
UMpaHn NeTnnBu CbefNHEHUS € YCTaHo-
BEHO BbB BMHOTO OT copTa Kainbluku
pyouH — 253.13 mg/dms. OT rpynaTta Ha
angexngute gomuHMpa auetasiaexvabT,
C KOHCTaTMpaHO Hali-BUCOKO KOIMYECTBO
npun BuHOTO OT Cropro3ma — 86.30
mg/dm?®. EcTepHusT cbCcTaB Ha BMHATA €

SUMMARY

Gas chromatographic study for
determination of the aromatic composition
of red wines from varieties Storgozia,
Kaylashky rubin, Trapezitsa, Rubin,
Bouquet and Pinot noir grown in the
region of Pleven town, Central Northern
Bulgaria was conducted. Twenty seven
volatile aromatic compounds of the main
aromatic groups — esters, aldehydes,
higher alcohols, terpene alcohols were
identified. The wine from Trapezitsa
variety has the highest total aromatic
content — 503.75 mg/dm®>. The lowest total
content of identified volatile compounds
was found in the wine from Kaylashky
rubin variety — 253.13 mg/dm3.

The aldehyde group was dominated by
acetaldehyde, with the highest amount
found in the wine from Storgozia variety —
86.30 mg/dm®. The ester composition of
the wines was diverse, with the
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pasHoobpaseH, ¢ AOMUHaUMA Ha eTuna-
uertar, KoHCTaTupaH B Hali-BUCOKWU KO-
YeCTBEHW HMBA MPUM BUHOTO OT copTa
Kaiinblukm  py6uH — 85.60 mg/dm?®.
BrHOTO OT copTa Py6uH nokasa Hali-BUCOKO
060 CbAbpXaHWe Ha BUCLUM anikoxonm —
281.55 mg/dm®. TepneHo-BMAT npodnn Ha
uscnegBaHuTe BMHA OTAWYU BUHOTO OT
copta Cropros3usi KaTo Hail-6oraTo Ha
TepneHoBn ankoxosm  (3.00 mg/dmd).
TepneHOBUAT  aflkoXosl YCTAHOBEH BbLB
BCMYKM aHanm3vpaHu BUHa e repaHuon. B
ABe OT uscneaBaHuTe BuHa (Tpanesuua u
Kaiinblwkn pyouH) e ugeHtudmympaHo
Ha/Imune Ha MeTU/IOB aJIKOXOJ1.

KniouoBn  gymu:  apomatuvyeH
npodun, ecrtepu, angexuau, BuUcCLIN
a/IKOX0MU, TeprneHn, 4YepBeHU BUHA,
rasoBa xpomarorpadgusi, MeTaHos

YBO/,

ApPOMAaTUYHUAT NPOU Ha BUHOTO €
€eMH OT OCHOBHWTE noKasaTenu, onpege-
NSILM HEeroBoTo KauecTBo. dopmMauuaTa Ha
apoMaTh4HM KOMMOHEHTU BbLB BUHOTO €
CUHO 3aBuWcUMa OT ocobBeHocTUTe Ha
/I030BOTO  pacTeHve.  MHOXecTBO  ca
thakTopUTE, BAUSELM BbLPXY apoMarta Ha
BMHOTO. 3HAYMTENIHO BJ/IMSIHWE OKa3BaT:
COPTLT W HEroBUSI TEHETUYHO O06YC/I0BEH
MOTEHUMAN Aa HaTpynBa  apoMaTUYHW
KOMMOHEHTH; KNMMaTWYHUTE YC/IOBUS U
reorpagpCkoTo MECTOMOJIOKEHNE Ha palioHa
Ha oOTrexgaHe Ha fo3ata; MoYBMUTE;
NPOBELEHNTE arpOTEXHUYECKM MepOonpusi-
TUS; CTENeHTa Ha 3pAfocT Ha [PO3AeTo;
TEXHOMOTMYHUTE U TEXHWYECKM YC/IOBUA Ha

BUHUCOMUMPAHE, MPUIOKEHUTE  NPaKTUKK
npv npepaGoTkaTa Ha  [PO3QETO U
BMHOMPOM3BOACTBOTO; METaboNM3MbT Ha

N3non3BaHuTe KynTypu ApoXAan, npoBexaa-
LM anKoxosiHaTa pepMeHTaLMsa U Ha Lamo-
BETE MJ/IEYHO-KMCENN bakTepun, n3Bexgatm
SA6BIYEHO-M/IeUHOKMCeNaTa hepMeHTauus;
cTapeeHeTo Ha BuHata (Ferreira et al.,
1998; Rapp et al., 1998; Aznar et al., 2001;
Perestrelo et al., 2006; Sanchez-Palomo,
2007; Skinkis et al., 2010; Chobanova,
2012; Ivanova et al., 2013).

KomnnekcHMAT apomaT Ha BUHOTO ce
Ob/DKN HA 3HAUYNTENHOTO pasHoobpasne oT
BELLlecTBa C pas/inyHy NparoBe Ha apomar-

predominance of ethyl acetate, found at
the highest quantitative levels in the wine
from Kaylashky rubin — 85.60 mg/dm®.

The wine from Rubin variety showed the
highest total content of higher alcohols -
281.55 mg/dms. The terpene profile of the
studied wines distinguishes the wine from
Storgozia variety as the richest of terpene
alcohols (3.00 mg/dm3). The terpene
alcohol found in all analyzed wines was
geraniol. In two of the studied wines
(Trapezitsa and Kaylashky rubin), the
presence of methyl alcohol was identified.

Key words: aromatic profile,
esters, aldehydes, higher alcohols,
terpenes, red wines, gas chromatography,
methanol

INTRODUCTION

The aromatic profile of the wines is
one of the main indicators determining its
quality. The formation of aromatic
components in wine is strongly dependent
of the grapevine particularities.

There are many factors influencing the
wine aroma: grape variety and its genetic
potential to  accumulate  aromatic
components; climatic conditions and
geographical location of the vine growing
area; the soils; conducted agro-technical
activities; the degree of the grapes
maturity; the technological and technical
conditions of vinification; the applied
practices of the grapes processing and
wine-making; the metabolism of the yeast
cultures used for conduction of the
alcoholic fermentation and the lactic acid
strains used for the malolactic
fermentation; the wine aging (Ferreira et
al., 1998; Rapp et al., 1998; Perestrelo et
al., 2001; Perestrelo et al., 2006;
Sanchez-Palomo, 2007; Skinkis et al. Et
al., 2013).

The complex wine aroma is due to
the considerable diversity of substances
with different thresholds of aromatic
perception. The main groups of
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HO Bb3npusATMe. OCHOBHUTE rpynu CbeauHe-
HYS, chopMuMpally apoMaTuyHaTa MaTpuua
Ha BMHaTa ca ecTepuTe, BUCLLUTE &/IKOXO-
N1, angexvaute u TeprneHoBuUTE askoXosIu.
Haii-sHaunvma ponsa  wumat ecTepute #
TepneHoBUTE asikoxosv, Mopagy TSAXHOTO
ronsamMo BWAOBO W KOMMYECTBEHO PasHo-
0obpasve M MHOr0 HUCKMAT npar Ha apomar-
Ho Bb3npusaTue (Rapp and Manderey, 1986;
Lambrechts and Pretorius, 2000;
Chobanova, 2012; Vilanova et al., 2013).
Pasrnexgaiikn apomMaTuyHUsI CbCTaB
Ha BMHaTa  CbM1acHO  HUBOTO  Ha
apoMaTUYHOCT Ha rpynuTe CbeAVHEHUsT ce
TBbPAM, 4Ye ecTepute pediekTmpaT Hai-
3HauMMO BbBPXYy apomara npu MmaaguTe
BMHa 1 BykeTa — npu ctapuTe. Te npugasat
pasnnyHn apomaTHM HioaHcu (Tao and Li,
2009; Ivanova, 2013). Ectepute ca
npoAykTM Ha npoueca ecTepudukaums,
npeacTasnsBaly, B3avMOAENCTBME Mexay
a/IKOXO/IMTE UM KUCE/IMHUTE Ha  BUHOTO
(Velkov, 1996; Lee et al., 2004). ®opma-
uMATa Ha ectepuTe ce 6asupa Ha 6uoso-
TMYeH N XMMUYEH MEXaHu3bM, T.e. ecTepu
obpasyBaHM OT MWKPOOPraHW3MuUTE Ha
BMHOTO B Mpoueca Ha depmeHTauus, wu
TakuBa, 06pa3yBaHW MNpPU YUCTO XUMUYHO
CBbp3BaHe — OCHOBHO B nMpoueca Ha
cTapeeHe Ha BuHaTa (Chobanova, 2012).
Cnopeg Chobanova (2012) 06w0T0 cbAbp-
XaHve Ha ecTepu B M1aay BYHa Ce ABWXU B
rpaHuumte 200 — 500 mg/dm®, pokato
oTNeXanute BMHA MoraT ga pasBuaT ABOW-
HO no-Bucoko konuyecTtBo. Cnopeg Velkov
(1996) 06WOTO ecTepHO CbAbpXaHue B
30paBu BrvHA PSAKO HAOXBBLPAS Kouyec-
TBOTO OT 1 g/dm® (1000 mg/dm®). Yankov et
al. (2000) nocouBaT Bapuaums 2 — 200
mg/dm® ecTepu npu Mnagn BWHA, A4OKATO
npu oTNexannTe BvHA aBTOPWTE MNOCO4YBA
3HauMTEeNIHO MO-BUCOKO KpaliHo ecTepHOo
cbAbpXaHue — 720-860 mg/dm°®. O6ukHOBe-
HO JOMUHMpaLL, ecTep e eTuaueTarTsT.
BuclmTe ankoxonu ca rpyna apoma-
TUYHU CbeUHEHWS uMalm no-cnabo nssee-
HO yyacTue B 06LMA apomaT Ha BuHaTa. Te
ca nNpoayKT! Ha aMWHOKUCESIMHHUS MeTa-
60/IM3bM Ha APOXAWUTE, MPOBEXJALLMN afKo-
xonHata (epmeHTauns (Etievant, 1991).
Kato oTpaeneH edekT BbpXy apomaTa Ha
BMHaTa, TAXHOTO BMsHME e cnabo, Ho Te ca
npekypcop Ha npoueca ecTepudukaums.

compounds that form the aromatic matrix
of the wines are esters, higher alcohols,
aldehydes and terpene alcohols. The
esters and terpene alcohols are the most
important one, due to their diversity and
very low thresholds of aromatic perception
(Rapp and Manderey, 1986, Lambrechts
and Pretorius, 2000; Chobanova, 2012,
Vilanova et al., 2013,).

Considering the aromatic
composition of the wines according to the
aromaticity level of the groups of

compounds it is claimed that the esters
reflect the most significant on the aroma
of the young wines and the bouquet - in
the old ones. They give different aroma
nuances (Tao and Li, 2009; Ivanova,
2013). The esters are products of the
esterification process, which represents
the interaction between alcohols and the
acids of the wine (Velkov, 1996; Lee et
al., 2004). The formation of esters is
based on a biological and chemical
mechanism, i.e. esters formed by the
microorganisms of the wine at the
fermentation process, and those formed
by pure chemical bonding - mainly at the
wine aging process (Chobanova, 2012).
According to Chobanova (2012), the total
content of esters in young wines ranges
from 200 to 500 mg/dms, while old wines
can develop twice as much. According to
Velkov (1996), the total ester content in
healthy wines rarely exceeds the amount
of 1 g/dm3 (12000 mg/dms). Yankov et al.
(2000) indicate a variation of 2 - 200
mg/dm? esters in young wines, whereas
for old wines, the authors indicate a
significantly hi%her ester content of
720-860 mg/dm®. Typically the dominant
ester is ethyl acetate.

Higher alcohols are group aromatic
compounds having less pronounced
contribution in the overall wine flavor.
They are products of the yeast amino acid
metabolism (Etievant, 1991).

As a distinct effect on the aroma of wines,
their influence is weak, but they are
precursors to the esterification process.
According to Chobanova (2012), the total
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Cnopeg Chobanova (2012) 06w0To cbAbp-
XaHre Ha BWCLUM alkoXo/IM B YEpBEHUTE
BUHa e B [AuanasoHa 300-600 mg/dm?®.
Velkov (1996) nocouyBa pAmanasoH Ha
TAXHaTa Bapuauma — 150-400 mg/dm®. B
npoueca Ha OT/iexaBaHe Ha BMHATa TAXHO-
TO KONMYECTBO Hama/sBa 3a CMeTka Ha
yBENMUEHWE B €CTEPHOTO ChbAbpXaHue.
Korato KOHLEeHTpauusita Ha BUCLUN a/IKOXO-
NV npesBWWaBa HopManHaTa, Te morar jda
NOB/MSAAT HEraTUBHO BbPXY OpraHonienTuy-
HUTE XapakTepuCTUKN Ha BUHaTA.

Angexuaute ca rpyna feT/iuBu KOM-
MOHEHTW C rONSIMO 3HaYeHWe 3a apomaTuy-
HaTa maTpuua Ha BuMHaTa. Te ce HaTpynsat
BbB BMHOTO KaTo MPOAYKT Ha askoxonHaTa
hepmeHTauma;  upe3  (hepmMeHTaTMBHO
OKMC/NEHWE Ha asKoxonu OT ApoxAauTe; no
NbTA Ha He)epMEHTATUBHO OKUC/IEHUE Ha
MbPBUYHUTE aNKOXOMW; MPU OKUCUTESTHO
[e3aMUHMpaHe Ha  aMUHOKUCE/IVHU 1
JekapbokcunupaHe Ha KeTOHW C yyacTueTo
Ha XWHOHW, C O06WO CbAbpPXaHNE BbLB
BMHaTa o 150 mg/dm® (Chobanova, 2012).
JomuHnpaw, angexmg (okono 90% ot
00L0TO aflexMHo CbabpXaHue) e aueTan-
AexuabT. HeroBoTo KoimuecTso Bapupa oOT
10 — 110 mg/dm® (cpegHo okono 30 - 50
mg/dm®) (Yankov et al., 2000).

TepneHuTe ca apomaTtuyHuW KOMMo-
HEHTM CbC 3HAYUTENIHO BJ/IMSIHUE BBLPXY
06N apomaT Ha BMHaTa, 0COBeHO Tesu
noslyueHn ot mucketouTe coptose (Fenoll
et al., 2009). OT Tasu rpyna B Hai-ronsimo
KONMYecTBO BBbB BMHATa ca WUAeHTUK-
uvpaHn TepneHoBuUTe ankoxonu. OCHOBHU
npeacrasuTenn ca nvHanoon (pnopasieH
apomar), repaHvuon (apomat Ha po3a WU
NIMMOH), O-TepnuHeon (apomaTt Ha nmbhew u
UrTONINCTEH  XpacT), Hepon (apomaT Ha
po3a) u B-umMTpoHenon (apomar Ha po3a,
uutpycos) (Lengyell, 2012). ToBa rn npasu
U3K/TIOYNTETHO BaXHMW 3a 061 apomaT Ha
BMHaTa. TSAXHOTO CbAbpXaHVWe BbB BUHATA
OT MWCKETOBUTE COPTOBE € CpedHO OKOMo 2
mg/dm?® (Chobanova, 2012).

LenTa Ha HacTOAWOTO MpoyyBaHe
e [a ce onpefeny apomaTwyHus npodpun
Ha uepBeHM BUHA OT copToBeTE
CToprosusi, Kainbluku pyouH, Tpanesuua,
Py6uH, BykeT 1 MNUHO Hoap, oTrnexaaHu B
ycnosusitTa Ha LeHTpanHa CeepHa
Bvnarapus.

content of higher alcohols in red wines is
in the range of 300-600 mg/dm>. Velkov
(1996) indicates a range of their variation
— 150-400 mg/dm®. During the aging
process, their quantity decreases at the
expense of an increase in the ester
content. When the concentration of higher
alcohols exceeds normal, they can
negatively affect the wine organoleptic
characteristics.

Aldehydes are a group of volatile
components with great importance for the
wine aromatic matrix. They are
accumulate in the wine as a product of
alcoholic fermentation; by fermentative
oxidation of alcohols conducted by the
yeasts; in the way of non-fermentative
oxidation of primary alcohols; by oxidative
deamidation of amino acids and
decarboxylation of ketones with quinones,
with a total content in wines of up to 150
mg/dm3 (Chobanova, 2012). A dominant
aldehyde (about 90% of the total aldehyde
content) is acetaldehyde. Its quantity
ranges from 10 - 110 mg/dm® (average
about 30 - 50 mg/dm® (Yankov et al.,
2000).

Terpenes are aromatic components
with a significant influence on the general
aroma of wines, especially those obtained
from the Muscat varieties (Fenoll et al.,
2009). From this group, the terpenic
alcohols have been identified with the
highest content in wines. The main
representatives are linalool (floral aroma),
geraniol (aroma of rose and lemon), o-
terpineol (melon and coniferous bush
aroma), nerol (rose aroma) and [-
citronellol (rose aroma, citrus) (Lengyell,
2012). This makes them extremely
important for the general wine flavor.
Their content in wines from Muscat
varieties is average about 2 mg/dm3
(Chobanova, 2012).

The aim of this study is to
determine the aromatic profile of red
wines from Storgozia, Kaylashky rubin,
Trapezitsa, Rubin, Bouquet and Pinot noir
varieties grown in the conditions of
Central Northern Bulgaria.
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MATEPVAT N METOON

M3nonssaHu copToBe n
BYHMUMLMPaHe

W3cnepsaHeTo e nNpoBedeHO B
WHctutyTa no 103apcTBO U BUHAPCTBO
(MNB) - rp. MNneseH, B nepnoga 2016-2017
rogMHa. OGeKT Ha HacCTOALOTO MpPoyY-
BaHe ca YepBeHW BMHA OT cCoOpTOBETE
Cropro3usi, Kannblwkn py6uH, Tpanesu-
ua, Py6uH, byket u MuHo Hoap. MbpeuUTe
neT coprta ca cenekumoHupaHn s WJIB,
NOCNEeAHUAT € LIMPOKO pPasnpoCTpaHeH WH-
TpogyumpaH copT. Pogutenckute hopmMm Ha
ceneKuMoHmpaHmTe xnbpuam ca cnegHuTe:

e Cropro3umsa — byket x CeiiB
Bunap 12375 (Roychev, 2012)
e Kaihinbwkn pyouH — [Mamung X

Xubpug VI-2-15 x lame Hoap x Vitis
amurensis (lvanov, 2016)

e Tpane3uuya — [yHaBcka rom3sa X
Mapcuncko paHHo (lvanov et al, 2012)

e PybumH — Hebuono x Cwupa
(Petkov, 1977; Roychev, 2012)

e bykeT — MaBpya x luHO Hoap
(Petkov, 1977; Roychev, 2012)

OnUTHUTE NO30BW HacaXOeHus, Ha
nnow, ot no 0.3 ha 3a Bceku copT, ce
oTrnexgar B EkcnepumeHTasiHata 6a3a
Ha WB.

po3neTo e obpaHO npu AOCTUTHA-
Ta TexXHOsIorMyHa 3psaocT U BUHUULN-
paHo B OnuTHaTa BMHapcka n3ba Ha UJB.
MpunaraHa e Knacuyecka cxema 3a
Npon3BOACTBO Ha YEepBEHU CYXW BUHA
(Yankov, 1992) — poHkaHe, cMadkBaHe,
cyndmtmnpare (50 mg/kg SO,), 3acsiBaHe
C uMcTa Kyntypa Cyxu BUHEHW [poxAan
Saccharomyces cerevisiae Vitilevure CSM —
20 g/hl, Temnepatypa Ha pepmeHTaLma —

28°C, oTnensHe OT TBbpAUTE  YacTw,
JocyngutnpaHe, CbxpaHeHue.
OnpegensiHe Ha  &J1KOXO/IHOTO

CbAbpXaHve Ha Nony4YeHnTe BrHa

AJIKOXO/IHOTO  CbAbpXaHue  Ha
noslyyeHnTe BMHA € OnpefenieHo ¢
noMoLLTa Ha aBTOMAaTu4yeH AecTuiauno-
HeH 6nok Gibertiny BEE RV 10326
(Gibertiny Electronics Srl., Milano, Italy),

MATERIAL AND METHODS
Grape varieties and vinification

The study was conducted at the
Institute of Viticulture and Enology (IVE) -
Pleven in the period 2016-2017. The
subjects of this research are red wines
from  Storgozia, Kaylashky  rubin,
Trapezitsa, Rubin, Bouquet and Pinot noir

varieties. The first five varieties are
selected in IVE, the latter being
widespread introduced variety. The

parental forms of the selected hybrids are
as follows:

e Storgozia - Buket x Seiv Villar
12375 (Roychev, 2012)

« Kaylasky rubin - Pamid x Hybrid
VI-2-15 x Gamma noir x Vitis amurensis
(Ivanov, 2016)

» Trapezitsa — Danube gamza x
Marseille early (Ivanov et al., 2012)

* Rubin - Nebiolo x Shiraz (Petkov,
1977; Roychev, 2012)

e Bouquet - Mavrud x Pinot noir
(Petkov, 1977; Roychev, 2012)

The experimental vineyards on an
area of 0.3 ha for each variety are grown
in the Experimental Base of IVE.

The grapes were harvested at a
technological maturity and were vinified in
the Experimental Wine Cellar of IVE. A
classic scheme for the production of dry
red wines (Yankov et al, 1992) was
applied — crushing and destemming,
sulphitation (50 mg/kg SO,), inoculating
with pure culture dry yeasts
Saccharomyces cerevisiae  Vitilevure
CSM - 20 g/hl, temperature of
fermentation - 28°C, separation from
solids, further sulphitation, storage.

Determination of alcohol content of
obtained wines

The alcohol content of the obtained
wines was defined by specialized
equipment with high precision — automatic
distillation unit - Gibertiny BEE RV 10326
(Gibertiny Electronics Srl., Milano, lItaly)
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Gibertiny Densi Mat CE AM148 (Gibertiny
Electronics Srl., Milano, Italy).

OnpegensiHe Ha CbAbpXaHUMeTOo
Ha NeTNNBM apoOMaTUYMHN CbEAUHEHUS,
nocpeacTseom GC-FID

CbAbpXaHNETO HA OCHOBHUTE NeT-
VBN apomaTHW CbeAVHEeHWs e onpege-
NleHo Ha 6a3a W3XOA4eH CTaHAapTeH
pasTBOp, NOMyYeEH B Cblflacue ¢ MeTog IS
3752:2005. MeToAbT onucea NoAroToBKa-
Ta Ha CTaHgapTeH pas3TBOp Ha eauvH
KOHreHep, HO CTbMKata Ha nogroroBkarta
e cfiefBaHa 3a NoAroToBka Ha pasTBop Ha
noseye cbefnHeHns. CTaH4apTHUAT pas-
TBOP B HACTOALLOTO M3C/e[BaHe BKIYBa
cnegHuTe cbeanHeHus (umctoTa >99,0%):
auetangexun, etwnauetar, MeTaHof,
n3onponusawerar, 1-nponaHon, 2-
6yTaHon, nponunaueTart, 2-meTun-
nponaHor, n3obyTaHon, 1-6ytaHon,
n3obyTtunaueTar, eTunéyTtupar,
6ytunauertar, 2-metun-l-6yraHon, 3-
meTtun-1-6ytaHon, etunmsosanepuar, 1-
neHTaHosn, neHTunauerar, l-xekcaHon,
eTunxekcaHoar, Xekcunauerar, 1-
XenTaHorn, NHanoon okena,
heHnnauerar, eTunkanpwiart, -
TepnuHeon, Hepon, B-umTtpoHenon,
repaHuon. Kato BbTpelweH cTaHgapT e
nonseaH 1-okTaHors.

MonyyeHnAT cTaHOapTeH pasTBop,
CbAbpXal, BCUYKM CbEOUHEHUs ce
WHXeKTpa B konuyectBo 2ul B ras
xpomatorpady Varian 3900 (Varian
Analytical Instruments, Walnut Creek,
California, USA) ¢ kanunsipHa konoHa VF
max MS (30m, 0.25mm ID, DF= 0.25um),
CHabgeH ¢ nNamMb4yHO-NOHM3ALMOHEH
petektop (FID). Hocewmsat raz e He.
BogopoabT 3a nogabpxaHe Ha ropeHeTo
ce poctaBsa KbM Xxpomartorpacda upes
BogopoaHa O6ytuika. WHXekTupaHeTo e
PBYHO, Ype3 MUKPOCTPUHLOBKA.

MapameTpuTe Ha ras xpomaro-
rpadockoTo onpefensiHe ca: Temnepartypa
Ha nHXxekTtopa — 220°C, Temnepartypa Ha
petektopa — 250°C, nbpBOHa4yas/Ha TeM-
nepartypa Ha neuwra — 35°C/3agp. 1 min,
nokaysaHe Ao 55°C cbc cTbhka 2°C/min

and Gibertiny Densi Mat CE AM 148
(Gibertiny Electronics Srl., Milano, Italy).

Aromatic content determination by
GC-FID

Gas chromatographic determination
of the aromatic components in wine
distillates was done. The content of major
volatile  aromatic compounds  was
determined on the basis of stock standard
solution prepared in accordance with the
IS method 3752:2005. The method
describes the preparation of standard
solution with one congener, but the step
of preparation is followed for the
preparation of a solution with more
compounds. The standard solution in this
study include the following compounds
(purity > 99.0%): acetaldehyde, ethyl
acetate, methanol, isopropyl acetate, 1—
propanol, 2-butanol, propyl acetate, 2—

methyl-propanol, isobutanol, 1-butanol,
isobutyl acetate, ethyl butyrate, butyl
acetate, 2—methyl-1- butanol, 3—methyl-1—
butanol, ethyl isovalerate, 1l-pentanol,
pentyl acetate, 1-hexanoal, ethyl
hexanoate, hexyl acetate, 1-heptanol,
linalool oxide, phenyl acetate, ethyl
caprylate, a-terpineol, nerol, B-citronellol,
geraniol. As an internal standard 1-

octanol was used.
The 2 pyl of prepared standard

solution was injected in gas
chromatograph Varian 3900 (Varian
Analytical Instruments, Walnut Creek,

California, USA) with a capillary column
VF max MS (30 m, 0.25 mm ID, DF = 0.25
pm), equipped with a flame ionization
detector (FID). The used carrier gas was
He. Hydrogen to support combustion was
supplied to the chromatograph via a
hydrogen bottle. The injection is manually
by microsyringe.

The parameters of the gas
chromatographic  determination  were:
injector temperature — 220 °C; detector
temperature — 250 °C, initial oven
temperature — 35 °C/retention 1 min, rise
to 55 °C with step of 2 °C/min for 11 min,
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3a 11min, nokaysaHe pno0 230°C cbC
cTbnka 15°C/min 3a 3 min. O6Wo Bpeme
Ha xpomaTtorpacupaHe — 25.67 min.

MonyyeHaTa XxpomarorpamMa Ha
cTaHJapTHUSA pa3TBOp € npejcTaBeHa Ha
®urypa 1.

rise to 230 °C with step of 15 °C/min for 3
min. Total time of chromatography
analysis — 25,67 min.

The resulting chromatogram of the
standard solution is shown in Figure 1.
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1. XpomaTorpadckv npoch/si Ha CTaHAapTeEH pasTBOpP Ha apoMaTHM

Fig. 1. Chromatographic profile of standard solution of aromatic compounds

Cnep xaTto ca onpeaeneHn Bpeme-
HaTa Ha 3afgbpXaHe Ha CbefgVHeHusiTa B
CTaHAAPTHUSI PasTBOpP, Ce MPUCTBLNN KbM
MOEHTUMKALMA U KOJIMYECTBEHO onpe-
[leNnsiHe Ha NeT/IMBUTe apoMaTUUHU Cheau-
HEHUs1 BbB BUHaTa. APOMATUUYHUAT CbCTaB
e onpefeneH Ha 6asa MWHXeKTUpaHe Ha
BUHEH fecTunart. [pobuTe ca NHXEKTUPaHW
B KO/M4YecTBO 2yl B ras3oBusi xpomaTtorpad
M e V3BbPLUEHA WUAEHTU(MKALUA U KOSU-
UecTBEHO onpejensHe Ha UAeHTUdMUMpa-
HUTE BbB BUHEHUTE AECTU/IATU CheaNHEHVS.

PE3YJITATU N OBCBXXOAHE
MonyyeHuTe OT  wM3CNenBaHETO
pesyntatm  Ha  ugeHTUUUMpaHn wn
KOMIMYECTBEHO onpefesieHn apoMaTuyHu
KOMMOHEHTU B Wu3CfefBaHUTE BMHA ca
npeacraseHu B Tabnvua 1.

After determination of the retention
times of aromatic compounds in the
standard solution, we proceed to the
identification and quantification of the
volatile aromatic substances in the wines.
The aromatic composition was determined
based on injection of wine distillates.
Prepared samples were injected in an
amount of 2 ul in a gas chromatograph and
was carried out an identification and
quantification of the aromatic substances in
each of them.

RESULTS AND DISCUSSION
The obtained results of the
identified and quantified aromatic
components in the examined wines are
presented in Table 1.
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Tabnuua 1. CbaobpxaHMe Ha €eTUIOB &1KOXO/T U NeT/IMBU  apoMaTu4Hu
CbhbeMHEHNS B YEPBEHWN BMHA OT U3cneaBaHuTe coptose (*HY — He e ycTaHOBEH)
Table 1. Content of ethyl alcohol and volatile aromatic compounds in red wines
from studied varieties (*ND — Not detected)

YcTaHOBEHUN CbenHeHNs
Identified com;)ounds

BuHal/Wines

ma/dm Py6uH Cropro3us BykeT Tpanesvua | Kalinblikv py6uH | MuHo Hoap
9 Rubin Storgozia Bouquet Trapezitsa Kaylashky rubin Pinot noar

ETtaHon, 06.% (Ethanol, vol. %) 13.19 12.89 11.72 11.46 12.65 13.52
AueTangexus (Acetaldehyde) 27.30 86.30 42.20 53.60 45.71 24.06
MeTaHon (Methanol) =0.05 HY (ND) =0.05 74.80 82.10 =0.05
1. Bucwu ankoxonu (Higher alcohols)
1-nponaHon (1-propanol) HY (ND) HY (ND) 10.73 18.80 =0.05 HY (ND)
1-6yTaHon (1-butanol) HY (ND) HY (ND) 12.50 HY (ND) HY (ND) =0.05
2-6yTaHon (2-butanol) HY (ND) | HY (ND) HY (ND) =0.05 HY (ND) HY (ND)
2-meTun-1-6ytaHon 83.30 71.30 27.00 76.60 28.20 66.46
(2-methyl-1-butanol)
3-meTun-1-6ytaHon 198.20 129.30 40.1 170.40 =0.05 172.20
(3-methyl-1-butanol)
2-MeTun-1-nponaxon HY (ND) | HY (ND) HY (ND) =0.05 HY (ND) =0.05
(2-methyl-1-butanol)
1-neHTaHon (1-pentanol) HY (ND) HY (ND) 35.50 =0.05 HY (ND) HY (ND)
1-xekcaHon (1-hexanol) =0.05 HY (ND) 14.00 HY (ND) 10.56 =0.05
O6LL,0 BucLLY ankoxonu (Total 281.55 200.60 139.83 265.95 38.86 238.81
high. alc.)
2. EcTepu (Esters)
Etunauetat (Ethyl acetate) 24.25 52.80 8.38 42.90 85.60 43.63
MponunaueTar HY (ND) HY (ND) HY (ND) 46.20 =0.05 24.20
(Propyl acetate)
30-nponunaverar HY (ND) HY (ND) HY (ND) =0.05 =0.05 =0.05
(Isopropyl acetate)
1130-6yTunaleTar HY (ND) | HY (ND) 52.50 =0.05 HY (ND) HY (ND)
(Isobutyl acetate)
ByTunaueTar (Butyl acetate) =0.05 141.00 HY (ND) =0.05 HY (ND) =0.05
ETunGyTupar (Ethyl butyrate) 26.70 1.90 16.90 18.90 =0.05 24.20
ETunxekcaHoat HY (ND) 5.38 HY (ND) =0.05 HY (ND) HY (ND)
(Ethyl hexanoate)
ETunusoBanepuart HY (ND) | HY (ND) 28.50 =0.05 HY (ND) HY (ND)
(Ethyl isovalerate)
MeHTunauetar HY (ND) HY (ND) HY (ND) HY (ND) =0.05 =0.05
(Pentyl acetate)
Xekcunauerar HY (ND) HY (ND) 57.70 =0.05 HY (ND) HY (ND)
(Hexyl acetate)
deHunaueTat HY (ND) | HY (ND) HY (ND) HY (ND) HY (ND) =0.05
(Phenyl acetate)
ETunkanpunar =0.05 9.61 HY (ND) HY (ND) =0.05 HY (ND)
(Ethyl caprylate)
O6LL0 ecTepu 51.05 210.69 163.98 108.30 85.85 92.23
(Total esters)
3. TeprneHoBu cbeanHeHns (Terpene compounds)
o — TepnuHeon (o-terpineol) =0.05 HY (ND) 0.62 =0.05 HY (ND) HY (ND)
IMuHanon okcug, HY (ND) 2.50 0.15 HY (ND) HY (ND) HY (ND)
(Linalool oxide)
Hepon (Nerol) =0.05 HY (ND) HY (ND) =0.05 HY (ND) =0.05
B — uMTpoHenon =0.05 0.32 0.24 =0.05 HY (ND) =0.05
(B-citronellol)
repaHvon (Geraniol) 0.23 0.18 0.19 0.95 0.61 0.61
O6LL0 TepneHn 0.38 3.00 1.20 1.10 0.61 0.71
(Total terpenes)
OBLWO NETN. CbEAVMHEHVA
TOTAL VOLATILE CONTENT 360.33 500.59 347.21 503.75 253.13 355.86
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B npobuTte BMHa nocpeacteom GC-
FID ca waeHTudmuympaHn 27 nNeTAMBU
apoMaTnyHu CbeANHEHNS.

C Hal-BMCOKO aflKOXO/IHO CbAbP-
XaHue ce oT/iM4aBa BMHOTO OT copTa
MuHo Hoap (13.52 06.%), a C Hai-HUCKO
TOBa OT copTa Tpanesuua (11.46 06.%).

CpaBHsBalikn 06W0TO KO/IMYECTBO
NET/IMBA apoMaTW4YHW KOMMOHEHTUN Cce
yCTaHOBW, Ye BMHOTO OT copTta Tpanesu-
ua ce oT/iMyaBa C Hai-BMCOKO 06LL0
CbAbpXaHNe Ha apomar-obycnaBsLn
cbeauHeHnss — 503.75 mg/dm®. Haii-
HUCKO 06LLL0 KONNYECTBO naeHTudmumnpa-
HW NEeTIMBN CbeAVHEHNA ca yCTaHOBEHU
BbB BMHOTO OT copTa Kainblukn pyouH —
253.13 mg/dm®. BuHOTO OT copTa
CTtopro3us ce Hapexga cneg ToeBa OT
Tpanesnya, ¢ 060 KOIMYECTBO UAEHTU-
UUMpaHn NIET/IMBA  CbEAWHEHUS  OT
500.59 mg/dms. MonyyeHuTe pesynrtaTu
3a 00WMAT apomaTMyeH CbCTaB ca
TUNWYHKM 3a Magu BuHa. [daHHuTe ca B
Kopenauus ¢ npefcTaBeHUTe KOHLEeHTpa-
UMOHHN [uana3oHy Ha obwusa netnve
cbetas (go 0.8 g/dm®) oT gpyrn uscne-
posatenun (Ebeler, 2001; LakatoSova et
al., 2013).

AngexvanTte ca CbefUHeHUs CbC
3HaYMM MpUHOC 3a obuwaTa apomaTnyHa
XapakTepuctnka Ha BuHaTa. AueTtas-
AeXnabT 3aemMa OCHOBHUAT KOIMYECTBEH
Asn oT Ta3u rpyna. Toii 6e naeHtTudm-
UupaH BbB BCUYKM M3crefBaHu BuHa. C
Hali-BMCOKO CbAbpPXaHWe Ha TO3M KOMMOo-
HEHT ce OT/iM4yaBa BWHOTO OT copTa
Croprosus (86.30 mg/dm®), a ¢ Haii-
HUCKO BWHOTO OT copta [MMHO Hoap
(24.06 mg/dm?).

YcTaHOBeHMTE Ko/sMyecTBa  aue-
Tangexus BbB BUHATa ca B Kopenauus ¢
AvanasoHnTe Ha Bapuaums Ha ToBa
CbeAMHeHne, NOCOYEHN OT ApYrn aBTopwU
(Yankov et al., 2000; Chobanova, 2012).
MonyyeHnMTe KOHUEHTPaUMM Ha aueTasl-
Aexns VHAVMKUpAT, 4Ye npouegypvte no
cynutnpaHe Ha BUHaTa ca M3BbPLUEHU
npaBuiHO un hepmeHTaymaTa e 6una
[obpe KoHTpoNmMpaHa.

EcTepuTe nmar Hai-ronsimo 3Have-

In the wine samples, twenty seven
volatile aromatic compounds have been
identified by GC-FID.

The highest alcohol content was
established in the wine from Pinot noir
(13.52%), and the lowest was established
in the wine from Trapezitsa (11.46%).

Comparing the total amount of
volatile aromatic components, it was
found that the wine from Trapezitsa
variety has the highest total content of
aromatic compounds — 503.75 mg/ dm?®.

The lowest total amount of volatile
compounds was identified in the wine
from Kaylashky rubin variety — 253.13
mg/dm?®. Wine from Storgozia is arranged
then that from Trapezitsa, with a total
content of identified volatile aromatic
compounds — 500.59 mg/dm3. The
obtained results for the total content of
wine aromatic compounds are typical for
young wines. The data are correlated
with the presented concentration ranges
of the total volatile composition (up to 0.8
g/dm®) by other researchers (Ebeler,
2001; LakatoSova et al., 2013).

Aldehydes are compounds with a
significant contribution for the overall
wine flavor. Acetaldehyde occupies the
main quantitative portion of this group. It
was identified in all studied wines.

The highest content of this component
was established in the wine from
Storgozia variety (86.30 mg/dm®) and the
lowest in the wine from Pinot noir (24.06
mg/dm?).

The established amounts of
acetaldehyde in the wines were in
correlation with the ranges of variation of
this compound, indicated by other
authors (Yankov, 2000; Chobanova,
2012). The resulting concentrations of
acetaldehyde indicate that the
procedures of the wine sulphitation have
been carried out correctly and the
fermentation process has been well
controlled.
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HMe 3a apoMaTtuyHuTEe XapakTepUCTUKM
Ha BuMHaTa. ToBa Ce Ab/DKM Ha TEXHWS
pasHoobpa3eH BWAOB CbCTaB M 3HAun-
TENIHOTO MHOroobpasve Ha apomarHu
HI0@HCK, KOMTO Te npuaasar.

MonyyeHnte OT uM3cnefBaHeTo
pes3yntaTn ycTaHoBMXa Hail-BUCOKO 06LL0
ecTepHo cbAabpxaHue (210.69 mg/dm3)
BbB BMHOTO OT copTa CTopro3us. BuHata
oT copTtoBeTe bykeT m Tpanesuya ce
HapexpgaT cfnepf Hero, ¢ 06WO ecTepHo
CbAbpXaHue oT 163.98 mg/dm3 n 108.30
mg/dm®, cboTBETHO. Haii-HUCKO CbAbP-
XaHue Ha ecTepu e YCTaHOBEHO BbLB
BMHOTO OT copTa Py6uH (51.05 mg/dm®).
EcTep, yctaHOBEH B abCO/IIOTHO BCUYKM
uscnenBaHn BUHa, e eTnanuertar. TBbp-
[V ce, Yye HEroBOTO KOSIMYECTBO Bapupa B
AnanasoHute 30 - 300 mg/dm3, Kato B
Magu BMHA TOW psigko Haaxebpnas 80
mg/dm3 (Chobanova, 2012). EcTepbT Ha
eTaHo/la W OueHTHaTa KucenvHa e
MOCTOSIHHO NPUCHCTBALY, KOMMOHEHT Ha
BMHEHWs apomar. B HacToAwoTo uscnes-
BaHe Hali-BMCOKa KOHLleHTpaums Ha To3u
ecTep € ycTaHOBEeHa BbB BMHOTO OT
copTa Kaitnmblku py6uH (85.60 mg/dm?).
BbB BMHOTO OT copta byker TOil e
YCTaHOBEH B Hali-HUCKO KOMyecTBo (8.38
mg/dm3).

MonyyeHnTe pesyntartn 3a Hau-
yneTo Ha eTwnaueTatr B U3C/nedBaHUTE
YepBEHM BMHA Cca B Kopefauuss C
NMoCcoYeHNTE Auanas3oHn Ha Bapuauusa Ha
TO3n ectep ot apyru astopu (Velkov,
1996; Chobanova, 2012).

Bucwute ankoxonm umaT BaxHa
pons 3a pasBUTUETO Ha apomaTta Ha
BMHaTa. Te okasBaT Mno-crabo BAVSHMeE,
Kato oTgeneH KOMMOHEHT, nopajn BUCO-
KATE MM nparoBe Ha apomMaTHO Bb3-
npuaThe. B KOHTpacT Ha ToBa, obauye, Te
OKa3BaT KOCBEHO B/IMSIHNE BbPXY hopma-
uusiTa Ha apomar v nocsieaBall 6ykeT Ha
BMHaTa, nopagu guakTta, Ye ca npekypcop
Ha npoueca ectepudmkauns. BeTbneait-
KA BbB B3aMMOZENCTBME C KUCETMHUTE
Ha BMHOTO B npoLeca Ha oTniexaBaHe, Te
pednekTmpaT B 06pasyBaHeTO Ha ectepu
C pasnunyeH apomar.

Esters have the greatest
importance for the aromatic
characteristics of the wines. This is due to
their diverse species composition and the
considerable variety of aromatic nuances
that they give.

The results obtained from the study
found the highest total ester content
(210.69 mg/dms) in the wine from
Storgozia variety. The wines of the
Bouquet and Trapezitsa varieties are
rank after it, with a total ester content of
163.98 mg/dm® and 108.30 mg/dm®,
respectively. The lowest content of esters
was found in the wine from Rubin variety
(51.05 mg/dm®). The ester found in all
studied wines was ethyl acetate. Its
concentration vary in the range of
30 - 300 mg/dm3, and in goung wines it
rarely exceeds 80 mg/dm~ (Chobanova,
2012). The ester of the ethanol and acetic
acid is constantly present component of
wine flavor. In the present study, the
highest concentration of this ester was
found in the wine from Kaylashky rubin
(85.60 mg/dm®). In the wine from Bouquet
it was found in the lowest quantity (8.38
mg/dm?).

The obtained results for the
presence of ethyl acetate in the examined
red wines are correlated with the
mentioned ranges of variation of this
ester by other authors (Velkov, 1996;
Chobanova, 2012).

Higher alcohols play an important
role in the development of the wine flavor.
They have a lesser influence as a
separate component because of their
high thresholds of aromatic perception. In
contrast, however, they indirectly
influence the formation of aroma and a
subsequent bouquet of wines, due to the
fact that they are the precursor of the
esterification process. By interaction with
the wine acids in the aging process, they
reflect in the formation of esters with
different flavors.
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OT wuscnegBaHUTe 4YepBeHU BUHA
Ha LWecTTe copTa, Hal-BUCOKO CbhAbpXa-
HMe Ha BUCLUM ankoxo/sM nokKasa BUHOTO
oT copTa Py6uH (281.55 mg/dm?®), cneg:
BaHO OT Tpanesuua (265.95 mg/dm®)
Hali-H1CKO 06W0 ChAbpXaHWe Ha BMCLUN
a/IKOX0/IM € YCTaHOBEHO BbB BUHOTO OT
copTa KalimbLikm py6uH (38.86 mg/dms).

YcTaHOBEHMTE 06K CbAbPXAHWA
Ha BMCWM aJIkOXONM B U3C/NeABaHUTE
BMHa ca B Kopenauus ¢ guanasoHuTe Ha
Bapuauus Ha Te3n KOMMOHEHTU, nocoye-
Hu oT apyrun aBTopu (Velkov, 1996).

pynata Ha TepneHoBUTE asikoxo-
X € U3K/TIYUTENHO BaDKEH KOMMOHEHT Ha
apomartmMyHaTa Mmartpuua Ha BuMHaTa.
TAXHOTO O6LLO KOMYECTBEHO CbAbpxa-
HWe e MaJsko, HO nparbT UM Ha apomaTHO
Bb3NpMATME € MHOI0 HWUCBK. ToBa
cb3faBa YyC/oBMS Te fAa ynpakHseart
CW/THO BNUSIHME BbPXY 06LMA apomart Ha
pas/IiMyHn BMHA.

a3 xpomartorpadoCknsiT aHasIM3 Ha
BMHaTa OT Wu3c/NedBaHWTE  CcoOpToBe
YCTaHOBM Hal-BMCOKO 06O TeprneHOBO
CbAbpXaHne BbB BMHOTO OT copTa
Croprosus (3.00 mg/dm®), cneasaHo ot
ToBa Ha copta bBykeT (1.20 mg/dm®).
TepneHOBUAT aJIKOX0/l, KOWTO € Ha
npakTka ngeHtumympaH BbB BCUYKUTE
WeCT u3cfefBaHn BUHA, € repaHvon. B
Hali-rof1 MO  KOIMYECTBO TON € YCTaHo-
BEH BbB BMHOTO OT copTa Tpanesuua
(0.95 mg/dms), nocnensaH OT BUMHATa Ha
copToBeTe Kalimbwkn pybuH u TuHO
Hoap (0.61 mg/dm® v npu gBeTe BUHA).

TepneHnTe He ca (hepmMeHTalnoH-
HW NPOAYKTW. Te ca KOMMOHEHTU Ha rpos-
[OBUS CbCTaB, OTKbAETO MpemuHasart
BbB BMHOTO. IMaT OCHOBHO 3HayeHue 3a
BMHEHWs apomart, ocobeHO npu BuHaTa,
npoun3BexgaHn 0T MUCKETOBK COPTOBE.

MpoBefeHoOTO n3cegBaHe ycTaHo-
BM METWIOB a&IKoXo/l B HSAKOM OT
aHa/nM3mpaHuTe BrHa. MpuUCchCTBMETO MY
Ce [Ab/HKA Ha HaNMuMeTo Ha HeroBusi
npekypcop — MNEeKTMH B njogoBeTe
(Marinov, 2005). CbabpXaHMeTo Ha
METW/IOB &/IKOXO/1 B 4YEPBEHU BUHA ce
[ABWKM B AmanasoHa 36 - 350 mg/dm®

From the studied red wines of the
six varieties, the highest content of higher
alcohols showed the wine from Rubin
(281.55 mg/dm?®), followed by the wine
from Trapezitsa (265.95 mg/dm®). The
lowest total content of higher alcohols
was found in the wine from Kaylashky
rubin (38.86 mg/dms).

The established general content of
higher alcohols in the examined wines
are in correlation with the variation
ranges of these components, as indicated
by other authors (Velkov, 1996).

The group of terpene alcohols is an
extremely important component of the
aromatic wine matrix. Their total content
is small, but their threshold of aromatic
perception is very low. This creates the
conditions for them to exert a strong
influence on the general aroma of
different wines.

The gas chromatographic analysis
of the wines of the investigated varieties
revealed the highest total terpenic
content in the wine from Storgozia (3.00
mg/dm?), followed by that of the Bouquet
variety (1.20 mg/dm®). Terpene alcohol,
which was practically identified in all six
studied wines, was geraniol. The highest
amount was found in the wine from
Trapezitsa (0.95 mg/dms), followed by the
wines from the Kaylashky rubin and Pinot
noir varieties (0.61 mg/dm3 for both
wines).

Terpenes are not fermentation
products. They are components of the
grape composition from where they pass
into the wine. They are of major
importance for the wine flavor, especially
for wines produced from Muscat varieties.

The conducted study found methyl
alcohol in some of the analyzed wines. Its
presence is due to the presence of its
precursor — pectin in fruits (Marinov,
2005). The content of methyl alcohol in
red wines ranges from 36 to 350 mg/dm?®
(Chobanova, 2012).
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(Chobanova, 2012). Pe3syntatuTe 3a Ha-
NIMYNETO Ha TO3M KOMMOHEHT B U3Cnen-
BaHUTe BUHA yCTaHOBMXa NPUCHLCTBUE B
cnefu BbB BMHaTa OT copToBeTe PybuH,
byket u [lMHO Hoap. BbB BUWHOTO OT
copta CToprosus TOii HEe e WMAeHTUgu-
uupaH. Mpu BMHOTO OT copTa Tpanesuua
METWU/IOBUSIT a/IKOXON € nAeHTuduumupaH
B kosinyecTBo 74.80 mg/dm3, a npv ToBa
oT Kainbwkm pyouH — 82.10 mg/dms. 7
npv ABEeTe BMHA HETOBOTO CbAbpXaHue e
B kopenauus c gvana3oHuTe Ha Bapua-
UUS HA TO3U KOMMNOHEHT B YepPBEHUN BMHA.

N3BOAN

MpoBefeHOTO wu3cnefBaHe BbPXY
apomMaTuyHusA NPodn/l Ha YepBeHU BUHA
oT copTtoBeTe Py6uH, Ctoprosus, bykerT,
Tpanesnya, Kannbwkn pyouH u [MvHO
Hoap uaeHTuduuupa obuwo 27 netTnvsu
apoMaTViyHM CbeAuHEeHus. YCTaHOBEHU
ca pasNNyHu CbefUHEHUS OT OCHOBHMWTE
apoMaTuyHu Tpynn — ecTepu, angexvau,
BUCLLV @JIKOXOJ/IN, TEPreHOBU aIkoOXOSIu.

Hali-Bucoko  006WO  KONMYEeCTBO
NeTNVBA  apoMaTWyHW CbefUHEHUs e
KOHCTaTMpaHo BbB BWHOTO OT copTa
Tpanesuua (503.75 mg/dm?®). Henocpeg-
CTBEHO Cfliefi HEro ce Hapexja BUHOTO OT
copta Crtoprosus (500.59 mg/dms).

B HAkOM OT BMHaTa e KoOHCcTaThpaHo
Ha/IMume Ha MeTU0B asikoxon. Cbhabpxa-
H/EeTO My € B pamKuTe Ha AOonycTUMOTO
3a YepBEeHU BUHA.

MonyueHuTe pesynratu 3a apoma-
TUYHUA NPOHU ca TUNUYHK 3a Magu
yepBeHn BUWHA. VaeHTUdmUMpaHn ca
BMAOBO U KO/IMYECTBEHO Pa3HOO6pasHu
CbefIMHEHWNs, OTTOBOPHN 3a apoMaTUyHUSA
noTeHuUmasn Ha BuHara.

The results for the presence of this
component in the investigated wines
revealed a presence in traces in the
wines from Rubin, Bouquet and Pinot noir
varieties. In the wine from Storgozia it
was not identified. In the wine from
Trapezitsa, the methyl alcohol was
identified at 74.80 mg/dm3 and then from
Kaylashky rubin - 82.10 mg/dm3. For both
wines its content correlates with the
variation ranges of this component in red
wines.

CONCLUSIONS

The study carried out on the
aromatic profile of red wines from Rubin,
Storgozia, Bouquet, Trapezitsa,
Kaylashky rubin and Pinot noir varieties
identified 27 volatile aromatic compounds.
Different compounds of the main aromatic
groups have been identified - esters,
aldehydes, higher alcohols, terpene
alcohols.

The highest total amount of volatile
aromatic compounds was found in wine
from Trapezitsa variety (503.75 mg/dm?),
immediately following by the wine from
Storgozia variety (500.59 mg/dm?).

Some of the wines have been
found to contain methyl alcohol. Its
content is within the limits which is typical
for red wines.

The obtained results for the
aromatic profile are typical for young red
wines. Various types of compounds
responsible for the aromatic potential of
wines have been identified.
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PE3IOME

VI3BbpLIEHO € CpaBHUTEJSIHO WU3-
cflefiBaHe Ha CTeneHTa Ha y3psiBaHe 1 cu-
nata Ha pactexa Ha fnetopacnuTe npu
nonynauusata n otépaHn K10HOBE Ha copT
MucKeT BpayaHCKM. YCTaHOBEHO €, ue
CTeneHTa Ha y3psiBaHe W cunaTa Ha pac-
TeXa Ha netopacsmMTe Ha nonynauusTa
Ha MUCKeT Bpa4aHCKU U HEFOBUTE K/IOHO-
Be cn1abo Bapupar npes roguHNTe Ha npo-
yuBaHeTo. [locTurHatute cpegHu napa-
MeTpu Ha n3cnefBaHuTe arpobmonornyHu
nokasarenn Hamnb/IHO CbOTBETCTBAT Ha
M3BECTHOTO amnenorpadcko onucaHue
Ha TOo3u copT. ChbluecTByBaT ABYNOCOYHU
MaTemMaTtMyecku [okasaHu pasivuna B
pasmepuTte Ha u3cregsaHuTe arpobuo-
JIOTUYHN MoKasaTesnn Mexgy nonynauusi-
Ta 1 K/IOHOBETE, KOUTO hopmupar otaesn-
HW CTaTUCTMYECKM TPyNu 1N NOTBbpPXAaBat
Ha/IMYMEeTO Ha peHoTMNHO pasHoob6pa-
3ue, ocurypsiallo Bb3MOXHOCTM 3a OT-
60p. YCTaHOBEHUTE BMOMETPUYHN OCobe-
HOCTWM HEe NOo3BONSABAT MPEUMYLLECTBEHO
OTKpOsIBaHe Ha HSAKOW OT K/IOHOBETE KaTo
nepcneKkTMBEH, HO MOraTt Aa nocayxar Ka-
TO Jonb/HUTENHa MHGopMauma B OKOH-
yaTenHaTa UM CTOnaHcKa oueHKa.

SUMMARY

Comparative study was carried out
on the maturity rate and strength of the
shoot growth in the population and
selected clones of Misket vrachanski
variety. It was found that the maturity rate
and strength of the shoot growth in the
population of Misket vrachanski and its
clones varied slightly during the years of
the study. The obtained average
parameters of the studied agro-biological
indicators were fully consistent with the
known ampelographic description of this
variety.

There were bidirectional mathematiccally
proven differences in the values of the
studied agro-biological indicators between
the population and some of the clones
that formed separate statistical groups
and confirmed the presence of phenotypic
diversity, providing opportunities for
selection. The established biometric data
did not allow any of the clones to stand
out as promising, but might provide
additional information for their final
economic features and evaluation.
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KnoyoBu ayMu: 5103a, COpT, K/TOH,
MWCKET BpayaHcku, CTENEH Ha y3psiBaHe,
cufa Ha pacTexa

YBO/,
B 3aBMCMMOCT OT CBOSITA EKOJIOr0-
reorpagpcka NpUHAA/IEXHOCT CcopToBETE

031 ce xapakTepusmpaT C pa3MyHa ycToi-
YMBOCT KbM HUCKM Temnepartypu. lNoBeveTo
OT copToBeTe, MNpuHagnexawy kbm Vitis
vinifera L ssp. sativa (kynTypHaTa si03a) ca
YyBCTBUTE/IHW KbM HUCKW 3UMHW Temnepa-
Typn (Katerov et al.,, 1990; Ivanov, 2011).
OcBeH reHeTMyHaTa oOnpefesieHoCcT Bbpxy
CTy[l0yCTOYMBOCTTA HA COPTOBETE/K/IOHOBETE
BMASAT oOlle peavua pasHopogHu no
Xapaktep (hakTopu — Bb3pacT Ha f103uTe,
hopMMpOBKa, HaTOBapBaHe Ha /103UTe CbC
3UMHM 04YM, MPOLBL/KUTENHOCT Ha CTyaa,
arpoTexHN4Yecko CbCTOSIHME Ha J1030BOTO
HacaxieHne npes3 BeretauusaATa u Aap.
(Chernomorets, 1985; Todorov, 1988;
Donchev, 1990; Braykov et al., 2012).

MucKeT BpayaHCKM € cTap MecTeH
copT 3a bbarapus, oTHacsw, ce KbM OT
M3TouHaTa ekonoro-reorpadpcka rpyna (Pr.
orientalis). OTrnexga ce Ha OrpaHMyYeHu
naowy B paiioHMTe Ha BwuguH, Bpaua,
MoHTaHa, /lom u byprac. lNopaan csouTte
LEHHN TEexXHOSIOTUYHN KayecTBa, COPTbT
MuckeT BpayaHCcku cnefsBa ga 6bae pas-
NnpocTpaHeH B MNoBeye MOAXOAAWM 3a OT-
rnexgaHeTo My MUKpOPalioHu 3a NPOu3BO/-
CTBO Ha KayeCTBeHW U crneuudunyHn 6enm
muckeToBM BuHa (Roychev, 2012). M3BecT-
HO €, Ye OCHOBHUAT arpobnonorMyeH Hegoc-
TaTbK Ha TO3W COpPT € Bucokata My 4yB-
CTBUTENHOCT KbM HUCKM 3VIMHW Temnepary-
py 1 nosBpeauTe NO 3MMHUTE OYU 4YecTo ca
3HaumTenHn (Kurtev and Donchev, 1975).
CTreneHTa Ha y3psiBaHETO M cunarta Ha pac-
TEX Ha fietopacnvre npe3 BereTauvoHHUA
nepuoa BAvsie NPsSiKo BbPXY CTyA0YyCTONYM-
BOCTTa Ha copTta. CopT MuCKeT BpayaHCKu e
CW/IHO YyBCTBUTENIEH HA HUCKM 3UMHU TEM-
nepatypu n nsgsata Ha Te3un nokasartesv e
C Ba&XHO 3HauYeHue 3a K/I0HOBUS OT6op. Te
rnokassart KOCBEHO HMBOTO Ha NpPUK/IloYBaHe
Ha pactexa W CNoXHUTe BGUOXMMUYHK NPO-
uecun, obycnasswy nocnejsawute etanu
Ha 3akansBaHe Ha fio3unTe.

LlenTa Ha u3cneaBsaHeTo e fa ce

Key words: grapevine, variety,
clone, Misket vrachanski, maturity rate,
growth strength

INTRODUCTION

Depending on their eco-
geographical origin grapevine varieties
are characterized by different resistance
to low temperatures. Most of the varieties
belonging to Vitis vinifera L ssp. sativa
(cultivated vine) are sensitive to low winter
temperatures (Katerov et al., 1990;
Ivanov, 2011). Further to the genetic
distinctness a number of diverse factors
affect the varieties/clones cold resistance
— the age of the vines, the training
systems, vine loading with winter eyes,
the duration of the cold period, agro-
technical state of the vine plantation
during vegetation, etc. (Chernomorets,
1985; Todorov, 1988; Donchev, 1990;
Braykov et al., 2012).

Misket vrachanski is an old local
variety for Bulgaria belonging to the Eastern
eco-geographical group (Pr. orientalis). It is
grown on limited areas in the regions of
Vidin, Vratsa, Montana, Lom and Burgas.
Because of its valuable technological
features, Misket vrachanski variety should
be spread to more micro-regions suitable
for its cultivation and for producing of
quality and specific white muscat wines
(Roychev, 2012). The main agro-
biological disadvantage of this variety is
its high sensitivity to low winter
temperatures and the damages on the
winter eyes are often significant (Kurtev
and Donchev, 1975). The maturation rate
and strength of the shoot growth during
the vegetation period affects directly the
cold resistance of the variety. Misket
vrachanski variety is highly sensitive to
low winter temperatures and the
manifestation of these indicators is
important for the clone selection. They
show indirectly the rate of growth
completion and the complex biochemical
processes that determine the subsequent
stages of the vine hardening.

The objective of the study was to
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onpefenu CcTeneHta Ha Yy3psiBaHe ¢
cunara Ha pacrtexa Ha no3uTte  OT
nonynauusta u otoépaHuTe KI0HOBE OT
copT MUCKeT BpayaHCKN.

MATEPWNAN N METO4WA

3a cpaBHUTENHWUTE amnenorpad-
CKW n3cnefBaHusa € n3nonssaHa nonyna-
uMsATa Ha MecTHua copT 3a 6env BuUHA
MuCKeT BpayvaHCKK, OT KOWTO ca oTbpaHu
KaHangatr knoHosete 9/5, 32/1, 32/12,
34/24 n 52/8. Te ca npucageHn Ha nog-
noxka LWacna x bepnaHanepu 41 6 n ce
oTrnexgar Ha chopmupoBka Mosep, npu
pascTosHMe Ha 3acaxpjaHe 3,00/1,30 m.
MocokaTa Ha pegoBeTe Ha onuMTHaTa
napuena e u3Tok-3anaf. ExerogHoto
HaToBapBaHe Npu pe3uTbata Ha 3psso e
32 3UMHM 04K Ha 103a (8 yena no 2 oun n
2 NNOAHN NPBYKKM C MO 8 oun).

3a onpegensHe pacTtexHarta cunia
Ha No3nTe 0T uscnefBaHNTe BapuaHTy Ha
copT MuckeT BpavaHcku, No MeToamkaTa
onvcaHa B ToM 1 Ha Bbarapcka amneno-
rpacpua (Katerov et al., 1990), ca oTueTe-
HW y3psiBAHETO Ha sieTopac/MTe u macarta
Ha egHoroguwHua 3psan npupact. Cre-
MeHTa Ha y3psiBaHe Ha seTopacnuite e
oTYyeTeHa BM3yasIHO B Kpasi Ha OKTOMBPU
W HayasloTo Ha HoemBpu. OT Bceku
BapuaHT ca Bk/Io4veHn no 20 netopacwvna
passunn ce oT yenose. Cnep yspsiBaHe
Ha MpbykMTE ca onpefenieHn cnegHute
nokasarenu: cpegHa Ob/DKMHA Ha eauH
netopacbkn (cm) — 06Wo 3psina u 3eneHa
4yacT; cpefHa Ab/DKMHA Ha efHO MexXay-
Bb3/nMe (cm) — 57° MexayBb3nne; cpeaHa
Ob/MKMHA Ha y3psi/iiaTa yacT Ha npbykata
(cm); NpOUEHT Ha y3psnaTta YacT crnpsMo
obwiata [Ab/MKMHA Ha  JsileTopacbna;
cpepHa gebesivHa Ha NPbYKUTE B 30HaTa
Ha 5-T0 mexaysb3nue (mm). Macata Ha
egHoroguwHma  3pan  npupact (kg) e
n3MepeHa no Bpeme Ha pesutbaTta upes
npeTerfsHe Ha efHOrOAWLIHWTE MPbYKM
Ha 24 no3u OT BCEKM BapuaHT (No 6 nosu
OT NOBTOPEHNE).

Pesyntatute 0T cpaBHUTENHUTE
amnenorpadpckm m3cnegBaHus ca mare-
MaTU4yeckn o6paboTeHn Ype3 gucnepcumo-

determine the maturity rate and strength
of the shoot growth in the population and
selected clones of Misket vrachanski
variety.

MATERIAL AND METHODS

The population of the local white
wine Misket vrachanski variety was used
for the comparative ampelographic
studies from which the candidate clones
9/5, 32/1, 32/12, 34/24 and 52/8 were
selected. They were grafted to rootstock
Shasla x Berlandieri 41 B and were grown
on Moser training system at planting
distance 3.00/1.30 m. The rows direction
of the experimental plot was to the east-
west. The annual loading at winter
pruning was 32 winter eyes per vine (8
spurs of 2 eyes and 2 canes of 8 eyes).

For determining the vine growth
strength of the studied variants of Misket
vrachanski variety, by the methodology
described in Volume 1 of Bulgarian
Ampelography (Katerov et al., 1990) the
shoot maturation and the mass of the
annual mature growth were accounted.
The shoot maturity rate was recorded
visually in late October and early
November. Each variant included 20
shoots developed from spurs. After the
maturation of the canes the following
parameters were determined: average
length per shoot (cm) - total mature and
green portion; average length per
internode (cm) — 5" internode; average
length of the mature part of the cane (cm);
mature part ratio compared to the shoot
total length; average thickness of the cane
in the zone of the 5" internode (mm).

The mass of the annual mature growth
(kg) was measured during the pruning by
weighing the one-year canes per 24 vines
of each variant (6 vines from replicate).

The results of the comparative
ampelographic studies were
mathematically processed by analysis of
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HeH aHanm3 (Mokreva and Murgova,
1996) 1 TecT 3a MHOTFOMOCOYHO CpaBHe-
Hue no Dunkan (Dunkan, 1955).

PE3YJITATU N OBCBXXOAHE
EKkcnepumMeHTanHuTe  pesyntaty,
oTpassiBallM CTEMEHTa Ha y3psiBaHe WU
cunarta Ha pacTexa Ha neTtopacnurte npu
nonynauymsta U K/JOHOBETE Ha CcopT
MuckeT BpayaHCKM ca npeacTaBeHn B
Tabnmum 1 un 2.

variance (Mokreva and Murgova, 1996)
and Duncan’s multiple range comparison
test (Dunkan, 1955).

RESULTS AND DISCUSSION
The experimental results showing
the maturity and the strength of the shoot
growth in the population and clones of
Misket vrachanski variety were presented
in Table 1 and 2.

Ta6bnuua 1. CTeneH Ha y3psABaHe Ha JfieTopacnute npuv oTbépaHn KIOHOBE W
nonyaumaTa Ha copt MuUckeT BpadaHcku, 3a nepuoga 2008-2011 r.

Table 1. Degree of of the maturity rate maturity at the selected clones and
population of the Misket vrachanski for the period 2008-2011

[bkrHa Ha 3psanaTa 3psAna yacT crnpsMo obuwiara
Mokazaren / Index
4yacT Ha fieTopacb/a, Ob/DKMHA Ha eTopacb/ia
Copr / Variety Length of the mature part Mature part of the total
of the shoot, cm length of the shoot, %
2008
Misket vrachanski 121,90 95,17
Clone 9/5 117,70 94,29
Clone 32/1 121,20 95,17
Clone 32/12 119,40 94,67
Clone 34/24 117,40 94,15
Clone 52/8 120,90 95,05
2009
Misket vrachanski 118,50 94,43
Clone 9/5 115,90 94,32
Clone 32/1 120,00 94,64
Clone 32/12 116,60 93,79
Clone 34/24 115,30 93,36
Clone 52/8 118,30 94,34
2011
Misket vrachanski 121,80 95,23
Clone 9/5 117,90 94,40
Clone 32/1 122,50 95,34
Clone 32/12 118,90 94,81
Clone 34/24 118,10 94,76
Clone 52/8 119,90 95,23
CpegHo 3a nepuoga / Average for periode
Misket vrachanski 120,73 94,94
Clone 9/5 117,17 94,33
Clone 32/1 121,23 95,05
Clone 32/12 118,30 94,43
Clone 34/24 116,93 94,09
Clone 52/8 119,70 94,87
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Tabnuua 2. Cuna Ha pacTexa Ha Jetopac/nTte nNpu oTépaHuM K/IOHOBE W
nonynaumaTa Ha copt MuUckeT BpadaHCku 3a nepuoga 2008-2011 r.
Table 2. Strength to the growth of the shoot at the selected clones and
population of the Misket vrachanski for the period 2008-2011

ObmkuHa Ha [eb6enuHa Ha Maca Ha
Mokasaten / Index nertopacwn — 3psnia ObmkuHa Ha netopac/imte B 5° efHorogueH
1 3eneHa yact mexayBbanme (5) MeXayBb3nve 3pan npupact
Length of shoot - Length of internode Thickness of the Mass of
Coprt / Variety mature and green 5™, cm shoot in the 5 mature-year
part, cm internode, mm growth, kg
2008
Misket vrachanski 128,10 7,43 8,10 1,254
Clone 9/5 124,80 7,29 7,74 1,236
Clone 32/1 127,40 7,35 7,89 1,244
Clone 32/12 126,10 7,30 7,75 1,238
Clone 34/24 124,70 7,35 7,71 1,242
Clone 52/8 127,20 7,42 8,02 1,252
2009
Misket vrachanski 125,50 7,32 7,87 1,244
Clone 9/5 122,90 7,27 7,68 1,217
Clone 32/1 126,80 7,34 7,80 1,244
Clone 32/12 124,30 7,25 7,70 1,234
Clone 34/24 123,50 7,30 7,69 1,222
Clone 52/8 125,40 7,37 7,92 1,243
2011
Misket vrachanski 127,90 7,39 8,04 1,250
Clone 9/5 124,90 7,30 7,71 1,244
Clone 32/1 128,50 7,35 7,86 1,247
Clone 32/12 125,40 7,29 7,76 1,242
Clone 34/24 124,60 7,33 7,72 1,235
Clone 52/8 125,90 7,39 8,02 1,250
CpegHo 3a nepuoga / Average for periode
Misket vrachanski 127,17 7,38 8,01 1,249
Clone 9/5 124,20 7,29 7,71 1,232
Clone 32/1 127,57 7,35 7,85 1,245
Clone 32/12 125,27 7,28 7,74 1,238
Clone 34/24 124,28 7,33 7,71 1,233
Clone 52/8 126,17 7,39 7,98 1,248

BapvpaHeTo ¥M NO rogvHu e pasnn4yHo
npu oTtaenHute nokasarenu. O6uwarta
cpefiHa Ab/DKMHA Ha leTopach/ia - 3psana
n 3eneHa 4vact npe3 2008 r. e Hait-
rongma npu nonynauuaTa - 128,10 cm, a
Hali-manka - kIoH 34/24 - 124,70 cm.
Ta3n TeHOeHUua ce 3anassa U npwu
ocTaHa/MTe Wu3cnefBaHW nokKasatesnu.
ObnxnHata Ha  MexayBb3/IMeTo ce
npomeHsa ot 7,43 cm - nonynayua Ao
7,29 cm - k1oH 9/5; AbmkMHaTa Ha
3panara 4acTt Ha npbuykara - ot 121,90

Their range per years varied for the
separate indicators. The total average
shoot length - mature and green portion
in 2008 was the greatest in the population
— 128.10 cm, and the smallest for clone
34/24 — 124.70 cm. That trend continued
for the rest of the studied indicators.

The internode length varied from 7.43 cm -
population to 7.29 cm - clone 9/5; the
length of the mature portion of the cane -
from 121.90 cm - population to 117.40 cm
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cm - nonynauus go 117,40 cm - K/IOH
34/24; penbT Ha 3psnara  4act oT
oblarta Ab/MKMHA Ha neTopacbk/ia B Npo-
LEHTM e OTHOBO Hai-ronsam npu nony-
nayuaTa - 95,17 %, cnpamo 94,15 % 3a
KNOH 34/24, BbMApekn 4e pasmumsaTta
MeXx/y BapuaHTuTe ca MHOro MaTbK ana-
nasoH. C Hail-ronsim gnameTbp Ha seTo-
pacnute e nonynauugara - 8,10 mm, a
Hali-TbHKM ca Te npu KMoH 34/24 - 7,71
mm. MacaTa Ha efHOroAuLIHUA 3PS
npupact e 1,254 kg 3a nonynauuaTta u
1,236 kg 3a knoH 9/5.

Mpe3 2009 r. BapnpaHeTo Ha Te3un
rnokasaTenu He e rofIsMo, HO NPU BCUYKM,
C M3KNYeHMe Ha KoH 32/1, nonynayms-
Ta e C No-rofiemMn abCcositoTHYU CTOWHOCTH.
ObmkuHata Ha fietopacnuTe e Hai-
ronsama npu knoH 32/1 - 126,80 cm, a ¢
OTHOCUTENIHO Hali-masiku pasmepu e npu
KNoH 9/5 - 122,90 cm. bnxuHata Ha ef-
HO MEXAyBb3/iMe € C Haii-rosiima Benu-
ynMHa npu KNoH 52/8 - 7,37 cm, a No-KkbCo
e npu knoH 32/12 - 7,25 cm. 3psanata
yacT Ha npbuykaTa e noseve npu 32/1 -
120,00 cm - 94,64 %, a npun 34/24 Te3u
nokasartenu ca 115,30 cm n 93,36 %.

C no-ge6enn MexayBb3nus e KNoH
52/8 - 7,92 mm, a C NO-TbHKN K/OH
9/5 - 7,68 mm, kato pasinuuATa ca
MUHUMasIHW. MacaTa Ha eAHOroAuvLIHUSA
3pAN npupacTt e no4vtu M3paBHeHa npu
BCUYKW BapuaHTh Ha u3cneaBaHe OT
1,244 kg 3a knoH 32/1 n nonynayuata go
1,217 kg 3a 9/5.

Mpe3 2011 r. uscnegBaHnTe noka-
3aTenun ciabo NPOMEHSAT CTOMHOCTUTE CU
Nno BapuaHTW B CpaBHEHWe C npefHuTe
roguHn. Tlpu  gbkuHata Ha  Mexay-
Bb3Nne, gebennHaTa Ha netopacnute u
mMacara Ha efHO-roAWLLHNA 3PS npupacT
nonynauusita e ¢ U3paBHEH BENINYMHMN C
KNoH 52/8, a BCUYKM ocTaHanm ca ¢ no-
HWCKM CTOMHOCTMW.

CpepgHuTte CTOMHOCTM Ha nokasare-
nite 3a TPUroguiHuA nepuoj Ha us-
cnefBaHeTo NOTBbPXAaBa oyepTanute
ce TeHOEeHUMM B NpoMsHaTa Ha abcontoT-
HUTE MM CTONHOCTM. C OTHOCWUTESTHO NOo-
ronemMm HMBa Ha HAKOM OT nokasaresure

- clone 34/24; the share of the mature
portion from the shoot total length in
percentage was again the largest in the
population - 95.17% compared to 94.15%
for clone 34/24, even though the
differences between the variants were
within very small range. The greatest
shoot diameter had the population — 8.10
mm, while the thinnest shoots had clone
34/24 — 7.71 mm. The mass of the annual
mature growth was 1.254 kg in the
population and 1.236 kg in clone 9/5.

In 2009 the variation of these
indicators was not great however in all
except clone 32/1 the population had
greater absolute values. The shoot length
was the greatest in clone 32/1 — 126.080
cm, and relatively the smallest for clone
9/5 — 122.90 cm. The length of one
internode had the greatest value in clone
52/8 — 7.37 cm, and it was shorter in
clone 32/12 - 7.25 cm. The mature
portion of the cane was higher in clone
32/1 — 120.00 cm — 94.64%, and in clone
34/24 these indicators were 115.30 cm
and 93.36%.

Thicker internodes were recorded
for clone 52/8 — 7.92 mm and thinner —
for clone 9/5 — 7.68 mm, however the
variance was minimal. The mass of the
annual mature growth was nearly equal
for all variants of the study ranging from

1.244 kg for clone 32/1 and the
population to 1.217 kg for 9/5.
In 2011 the studied indicators

slightly changed their values per variants
compared to the previous years. For the
internode length, shoot thickness and
mass of the annual mature growth the
population had equal values with clone
52/8, while all the rest had lower rates.

The average values for the three-
year period of the study confirmed the
trends of change in their absolute values.

Clone 32/1 was distinguished for the
relatively higher values of some of the
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ce oT/iMyaBa knoH 32/1, a nonynauyusta
npeBb3XOXaa wnm ce pfobnmxasa Mo
CTOMHOCTM Hal-MHOr0 A0 K/10H 52/8.
CpaBHUTENHUAT  MaTeMaTuyecku
aHa/IM3 3a CTeneHTa Ha ys3psABaHe U
cuiaTa Ha pacTtexa Ha fietopacnire Ha
nuscnegBaHUTe K/I0HOBE W nonynaumata
nokasesa, ye cpegHo 3a nepuoga 2008-
2011 npwv nokasaTtenute Ab/KMHA Ha
neTopachk/ pasfvkara ¢ nonynauusata e
Hefoka3aHa camo npu knoH 32/1 n 52/8;
3a Ab/DKMHA Ha MexOyBb3NMeto - npu
KnoH 9/5 wn 32/12; 3a Ab/MKUHA Ha
y3psinarta 4acT - npu KnoH 32/1 n 52/8; 3a
y3pssia 4yacT crnpsMo obuiata Ob/kuHa
Ha netopacb/fa - pasnmkara e gokasaHa
camo C KIoH 34/24 (Tabnuun 3 un 4).
Hepoka-3aHn ca pasmuuata mexay
nonynauusa-ta U knoH 52/8 3a pebenvHa
Ha sfieTo-pacnute, a 3a Maca Ha efHo-
roguwiHMAa  3psan npupact - npu 52/8,
32/12 n 32/1. Tpu HAKOM OT MoKa-
3arenuTe, nonynaumaTta npesb3xoxia, a
npu 4pyry oTCcTbNBa B abCOMOTHUTE UM
CTOWHOCTM, HO Te3u Pas3/inuuns - fokasaHu
N HepoKasaHu ca B TECHU rPaHuumn 1 He
OTKpOSIBaAT HAKAKBM CbLUECTBEHU TEXHU
arpob1oNorMyHN 0COGEHOCTH.

indicators while the population exceeded
or was close to the values of clone 52/8.

The comparative mathematical
analysis of the maturity and the strength
of the shoot growth of the studied clones
and the population showed that on the
average for the period 2008-2011 for the
indicators shoot length the difference with
the population was not demonstrated only
for clone 32/1 and 52/8; for internode
length — for clone 9/5 and 32/12; for the
mature portion length — for clone 32/1
and 52/8; for the mature portion
compared to the total shoot length - the
difference was demonstrated only for
clone 34/24 (Table 3 and 4). The
differences between the population and
clone 52/8 for the shoot thickness and for
mass of the annual mature growth - for
52/8, 32/12 and 32/1 were not
demonstrated. The population was
superior for some indicators, while for
others it had lower absolute values,
however these differences - proven and
unproven were in a narrow range and did
not outline any significant agro-biological
features.

Ta6bnuua 3. CpaBHUTENEH aHa/IM3 U MHOIrOMOCOYEH CpaBHUTEsSIEH aHa/in3 o
MeToga Ha Duncan Ha cTeneHTa Ha y3psiBaHe Ha feTtopacnute npu oTépaHu
K/IOHOBE ¥ nonynaundaTta Ha coptT MuckeT BpadaHcku, 3a nepmoga 2008-2011 r.
Table 3. Comparative analysis and the multi range comparative analysis by
Duncan’s method of the degree of maturity at the selected clones and population
of the Misket vrachanski for the period 2008-2011

Nokazaren / Index [bmkrHa Ha 3psinata vacT 3psina yacT cnpsiMo obwarta
Ha netopacbna, Ob/DKMHA Ha neTopacbna

Length of the mature part Mature part of the total length

Copr / Variety of the shoot, cm of the shoot, %

Ca McamD Ca McamD
Misket vrachanski 120,73 120,73% 94,94 94,94%
Clone 9/5 117,17 117,17° 94,33 94,33"
Clone 32/1 121,23 121,232 95,05™* 95,05%
Clone 32/12 118,30 118,30 94,43™ 94,43°
Clone 34/24 116,93 116,93° 94,09 94,09°
Clone 52/8 119,70™* 119,70% 94,87™* 94,872

comparative analysis of method of Duncan

[JokasarocT npu 0=0,05 / Reliability at deviation a=0,05
Ca — CpaBHutesieH aHanu3 / Comparative analysis
McamD — MHoronocoyeH cpaBHWTeNneH aHann3 no metoga Ha Duncan / Multidirectional
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Ta6bnuua 4. CpaBHUTENIEH aHa/IM3 U MHOIOMOCOYEH CpaBHUTEsSIEH aHa/In3 Mo
MeToga Ha Duncan Ha cunata Ha pactexa Ha sfeTtopac/nTte npu oToépaHu
K/IOHOBE ¥ nonynaundaTa Ha coptT MuckeT BpadaHCKu 3a rnepumoga 2008-2011 r.
Table 4. Comparative analysis and multidirectional comparative analysis of
method of Duncan of the strength to the growth of the shoot at the selected
clones and population of the Misket vrachanski for the period 2008-2011

ObnknHa Ha ObnknHa Ha [eb6enunHa Ha Maca Ha
neTtopachb/ — 3psanau MexayBb3nve netopacnute B 5°
Mokazarten / Index P P ,qyrm 0 P efHorogueH
3efieHa yacT 5™) MexayBb3nime 2051 NDUDACT
Length of shoot - Length of Thickness of the P pup

Copr / Variety mature and green

internode (5™,

; Mass of mature-
shoot in the 5 year growth, kg

part, cm cm internode, mm
Ca McamD Ca McamD Ca McamD Ca McamD
Misket vrachanski 127,17 127, 17° 7,38 7,382 8,00 8,00% 1,25 1,25°
Clone 9/5 124,20 124,20° 7,29 7,29° 7,71 7,71° 1,23 1,23°
Clone 32/1 12757"% | 12757° | 7,36™ | 7,36® 7,85 7,85° | 1,245 | 1,24®
Clone 32/12 125,27 125,27™ 7,28 7,28° 7,74 7,745 | 1,24™ | 1,24
Clone 34/24 124,28 124,28° | 7,33™ | 7,33® 7,71 7,71° 1,23 1,23°
Clone 52/8 126,17"% | 126,17® | 7,40™ | 7,40 | 7,98™ 7,98 | 125" | 1,25°

a, b, c - cTeneHn Ha fokasaHocT no meTofa Ha Duncan npu rpewka 0=0,05 / a, b, ¢ — degrees of

reliability according to Duncan’s method at deviation a=

Ca — CpaBHuTeneH aHanus / Comparative analysis
McamD -
analysis of method of Duncan

0,05

MHoronocoueH cpaBHuTeneH aHanM3 no meToga Ha Duncan / Multidirectional comparative

MHOronocouHuaT cpaBHUTENEH
aHanu3 no metoga Ha Duncan mexay
CbLUTE nokasartesn U KJOHOBe Ha copT
MuckeT BpayaHCKM paskpusa no-geTaiinHo
cblyecTByBaWmTe pasnuuusa. Npn obmku-
HaTa Ha fetopacbfia npu nscnegsaHuTe
BapuaHtM ce dopMupaT [BE OCHOBHM
rpynu - a n ¢ n ase npexogHu ab n bc.
Monynaumsata e B efHa rpyna camo C
KNoH 32/1. 3a AbnmkuHata Ha Mexay-
Bb3/IMETO rpynute ca gBe - a u b, ¢
npexogHa ab. T[py TO3M nokasaren
pasnuuuaTa Mexay BapuaHTUTe ca MUHU-
MasiHU. Tpyv OCHOBHW Tpynu Ha [Aoka-
3aHOCT ca NPosiBEHU MpU Ab/DKMHA Ha Y3-
panarta yacT Ha npbykaTa - a, b n c, kato
nonynauusata un knoH 32/1 npesuvwasat
oCTaHa/iIMTe MO BesIMYMHA Ha TO3W MokKa-
3aresn. Pa3Hoo6pasmeTo Ha rpynuTe e no-
cnabo mn3paseHo npu nokasarens y3psna
yacT cnpsMo obliata Ob/HKMHA Ha feTo-
pacbna, 3aW0TO ca Haauue camo [Be
OCHOBHU Tpynun BapuaHtn - a u b. Tosa
nokassa CpaBHUTENIHO U3PaBHEHUTE Bb3-
MOXHOCTW Ha u3cnejBaHuTe K/I0OHOBE U
nonynauusa B nposisata Ha y3psiBaHeTo u
cunara Ha pacTtex Ha netopacnuTe.

The multi range comparative
analysis by Duncan's method between
the same indicators and clones of Misket
vrachanski variety revealed in more detail
the existing differences. For the shoot
length of the studied variants two main
groups were formed - a and c, and two
transient ones ab and bc. The population
was in a group only with clone 32/1.
There were two groups for the internode
length - a and b, with transient ab. The
differences between the variants were
minimal for this indicator. Three major
groups of proof were outlined for the
length of the mature portion of the cane -
a, b and c, as the population and clone
32/1 exceeded the rest ones in value for
this indicator. The diversity of the groups
was less pronounced for the indicator
mature portion compared to the total
shoot length because there were only two
major groups of variants — a and b. That
showed comparatively equal capacities of
the studied clones and the population for
maturation and strength of the shoot
growth. The shoot thickness had three
groups - a, b and c, as the population
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[ebenunHata Ha netopacnuite e otbens-
3aHa c Tpu rpynu - a, b 1 ¢, kato nony-
naumsTa n KnoH 52/8 ca B egHa rpyna - a.
Te3u gBa BapuaHTa dpopmMupar rpyna a v
npu nokasarens maca Ha efHOroAuLWHUA
3psn npupact, a octaHanute - ab n b,
KOeTo 03HayaBa c/1abo pa3Hoobpasve no
TO3W BaXXeH arpobnonornyeH npmsHak.

N3BOAN

CTeneHTa Ha y3psiBaHe W cuia Ha
pacTexa Ha netopac/sMTe Ha nonynauusi-
Ta Ha MMCKET BpayaHCKM W Herosute
KnoHoBe cnabo BapvpaT npes roguHuTe
Ha npoyuyBaHeTo. [OCTUIHATUTE CPeaHU
napameTpu Ha U3cneaBaHUTe arpobuoso-
TMYHU MOKa3aTeNnM Hamb/HO CbLOTBET-
CTBaAT Ha M3BECTHOTO amnesorpadicko
onvcaHue Ha TO3u CopT.

CbliecTByBaT [ABYNOCOYHM MaT-
emMaTuyeckn AokasaHu pasnnuus B pas-
MepuTe Ha u3cneaBaHuTe arpo6mosormy-
HM nokasaTenim Mexay nonynauusta u
HAKOW OT K/IOHOBETe, KouTo chopmupat
OTAE/IHN CTAaTUCTUYECKN TPYMNU U NOTBbP-
XAaBaT HAIMUMETO Ha PEHOTUMHO Pa3Ho-
obpasune, ocurypsisalllo Bb3MOXHOCTU 3a
0oT6Op. YCTAHOBEHUTE GMOMETPUYHK OCO-
GEHOCTU He MO3BO/ABAT MPENMYLLECTBE-
HO OTKpOSIBAHE HAa HAKOW OT K/OHOBETE
KaTo NepcrneKkTUBEH, HO MoraT ga mnocsy-
XaT KaTto Aomnb/HUTENHa MHopMauus B
OKOHYaTesiHaTa MM CTOMaHcKa XapakTe-
pUCTVKa U OLLEHKa.

and clone 52/8 were in a group - a. These
two variants formed a group a also for the
indicator mass of the annual mature
growth, while the rest were in — ab and b,
which meant slight diversity for this
important agro-biological trait.

CONCLUSIONS

The maturity and strength of the
shoot growth of the population of Misket
vrachanski variety and its clones varied
slightly during the years of the study. The
obtained average values of the studied
agro-biological indicators were fully
consistent with the known ampelographic
description of this variety.

Bidirectional mathematically proven
differences existed in the values of the
studied agro-biological indicators between
the population and some of the clones
that formed separate statistical groups
and confirmed the presence of phenotypic
diversity, providing opportunities for
selection.

The established biometric data did not
allow any of the clones to stand out as
promising, but might provide additional
information for their final economic
features and evaluation.
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PE3HOME

HanpaBeH e 0630p Ha pasBUTKETO,
uennTe N JOCTUXKEHUATA Npu cenekymaTa
Ha so3ata B WMHCTUTYT MO /103apCTBO U
BUHApPCTBO-I/1eBeH. YcTaHOBEHO e, u4e
Hai-ronsamM Bb3X04 3a Obarapckata ce-
neKunss B N03apcTBOTO € npes3 nepuoga
1950-1980 r., koraTto ca oTbpaHn 1 yTBHLP-
AeHn 33 copTa, 2 K/IoHa U 2 MOAJIOXKM.
0606LeHUAT pesynTar oT Hag 90 ucto-
pusi Ha Hay4YHO-u3cnegoBaTesickaTa pabo-
Ta B 06/1acTTa Ha cefnekymaTa Ha fosarta
B W/B-lneBeH ca 42 copTa, 6 k1oHa n 2
NoA/IOKKN — COBCTBEHOCT Ha VHCTuTyTa 1
noaabpXaHeTo Ha efHa OT Hail-rofemute
B EBpona reH6aHku OT /1030BM BUAOBE,
COpTOBE, K/I0HOBE, XMOPUAW U NOAOXKMN.
KbM HacToALWMAT MOMEHT, ycunusata Ha
6bArapckiTe cenekunoHepu ca Haco4YeHu
KbM CbXxpaHeHue, nogobpssaHe 1 pasLuun-
psiBaHe Ha Ha/IMYHUA N030B reHOOoHA, C
uen obesne4yaBaHe Ha Jfl03apckata
npakTyka ¢ noaxoas, Habop oT copToBe
1031, OTTOBapsALLM Ha 3aBULLEHNTE U3NUCK-
BaHUS Ha BBbTPELHMSA U MeXAyHapoAeH
nasap Ha rposfe 3a KOHCyMauusi B CBEXO
CbCTOSIHME U KayeCTBEHa CypOBMHaA 3a
BMHAPCKOTO NPOU3BOACTBO.

KntovoBn gymu: no3a, cenekyus,
BbTPEBNA0Ba n MeXayBraoBa
Xnépuamnsaums, o63op

SUMMARY

An overview of the development,
objectives and achievements of the vine
selection at the Institute of Viticulture and
Enology - Pleven has been made. The
greatest progress for the Bulgarian
selection in viticulture was in the period
1950 - 1980, when 33 varieties, 2 clones
and 2 rootstocks were selected and
approved. The overall result of the over
90-year history of research in the field of
vine selection at IVE-Pleven has been 42
varieties, 6 clones and 2 rootstocks —
owned by the Institute and the
maintenance of one of the Europe’s
largest genbanks of vine species,
varieties, clones, hybrids and rootstocks.
At present, the efforts of the Bulgarian
breeders are aimed at preserving,
improving and expanding the existing vine
gene fund to support the vineyard practice
with a suitable set of vine varieties
meeting the increased demands of the
domestic and international market for
fresh grapes and quality raw material for
wine production.

Key words: vine, selection, intra-
species and interspecific hybridization,
overview
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YBO/,

OTrnexgaHeTo Ha nosara, KOHCY-
MUPaHETO Ha rpo3fe U NPou3BOACTBOTO
Ha BMHO Mo 6barapckuTe 3emun gatupa ot
Obnboka ApeBHOCT. Jlo3ata npousxoxga
OT [AvBOpacTAlWMTE BUAOBE, HO TAXHOTO
OKyNTypsiBaHe € NMPOAb/DKMTENIEH NMpoLec
N e CBbp3aHO C MPOBEXAaHUSA OT YOBekKa
Cb3HaTeNleH U Hecb3HaTesIeH 0TOOp Ha
OVIBU N03W, 1 Ha Ta3n OCHOBa Cb3aBaHe-
TO Ha MECTHU COPTOBE, KOWUTO ce cmsATaT
3a Hayano Ha KyNnTypHOTO OTrexaaHe Ha
nosara (Gen, 1872; Katerov et al., 1990).
Cnopeg Georgiev (1966) n Nachev (1981)
OKyNTypsiBAHETO Ha Jio3aTa NoO HawwuTe
3emu e 3aBbpwunao okono V-1l B. np. H.
€., Kato OT Te3n JasieyHn BpeMeHa o
[HecC nosaTa e OCHOBHa Ky/nTypa, a /o-
3apCTBOTO €4UH OT OCHOBHMTE MOMUHBLMN
y Hac. Taka npes roguHUTe ca O0ToupaHu,
3ana3BaHu U pa3MHOXaBaHW CamMo Te3n
CcopTOoBe, KOUTO MoKa3BaT Hail-gobpu cTo-
MaHCKN KayecTBa, B pe3ynTar Ha KOeTo B
Bbnrapusa e o6ocobeHa rpyna oT MECTHU
coptoBe, BkMwuyBawa [Mamng, [bM3a,
Oumat, Maspyn, MwuckeT uyepBeH U Ap,
KOSSITO U A0 pAHec dopmupa 06nMKa Ha
HaLMOHa/THOTO HY /103apCTBO 1 BUHAPCTBO.

Cnep dMNOKCEPHOTO HalwlecTBue
npe3 1884 r. n otkprBaHeTO B /1eBeH Ha
OnuTHa cTaHums no 103apcTBO U BUHapC-
TBO (1902 r.) ce cb3gaBaT npeanocTaBku
3a pasrpbliaHe Ha LWKpoKa U edekTnBHa
Hay4HO-NMPWIOXHa [EeNHOCT B obnactra
Ha cenekuusita Ha nosata. [paBAT ce
NbpBUTE O06GCTOMHM arpobMONOrNYHN 1
TEXHOMOTMYHM MPOYYBAHUS Ha Pas3/IMyHM
MECTHWU W MHTPOAYLMpPaHW COpTOBE N03U
(Katerov et al., 1990). 3anouysa npunara-
HEeTO Ha HayyeH noaxog npu npoyyYsaHeTo
Ha copToBeTe, C UeNn onpefensiHeTo Ha
Hali-noaxo4sAwWmMa COpPTOB CbCTaB  3a
Hawarta cTpaHa. OkasBa ce obaue, uye
6pos Ha Te3n BMAOBE U COPTOBE /103U €
HefocTaTbyeH KakTo Mpu  [ecepTHOTO
Taka M NpyM BMHEHOTO rPO340NPOM3BOA-
CcTBO. PelwaBaHeTo Ha Ta3u 3ajaya e
Bb3MOXHa MO fABa OCHOBHM HauyMHa —
ypes xmbpuamsaumsa nU/vMam UHTPOLYKUNS
Ha HOBW COpPTOBE.

INTRODUCTION

Grapevine growing, grapes and
wine-making in the Bulgarian lands dated
back to ancient times. Grapevine
originated from wild species however their
cultivation had been a long process,
related to the human intentional and
unintentional selection of the wild vines
and on this basis the creation of local
varieties considered to be the beginning
of vine cultivation (Gen, 1872; Katerov et
al., 1990). According to Georgiev (1966)
and Nachev (1981), the cultivation of the
vine in our lands was completed in the 4™
3 century B.C. and ever since these
long-gone times to the present day,
grapevine had been a basic crop, while
viticulture one of the main means of
livelihood in our country. Thus, only those
varieties that had the best economic
qualities had been selected, preserved
and propagated over the years, as a
result of which a group of local varieties
was formed, including Pamid, Gamza,
Dimiat, Mavrud, Muscat red, etc., that had
shaped our national viticulture and wine-
making to the present.

After the phylloxera invasion in
1884 and the opening in Pleven of the
Experimental Station of Viticulture and
Enology (1902), prerequisites were
created for the development of broad and
efficient research and applied works in the
field of vine selection. The first
comprehensive agrobiological and
technological studies of various local and
introduced grapevine varieties were made
(Katerov et al., 1990). A scientific
approach was applied to the
investigations of the varieties so that the
most appropriate ones for our country to
be distinguished. It turned out, however,
that the number of these species and
varieties of vines was not enough both for
the table and wine grapes production. The
solution to this task was possible in two
main ways - by hybridization and/or new
varieties introducing.
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B n03apcTBOTO Ca U3BECTHU MHOIO
COpTOBE, KOWUTO Ce pasninyasaT Nno cBouTe
MOPAIONOrMYHK NPU3HaLN, arpobrnonormny-
HN OCOGEHOCTU U TEXHONOTUYHWN Kadec-
TBa. 'PO3ETO MM KaTo CypoBMHA MOXE
Aa ce n3nonssa B pas3/iM4yHK HanpaBneHna -
3a KOHCyMauusi B CBEXO CbCTOSHME U 3a
TEXHOMOrMYHA npepaboTka B pas/iMyHK
npoayktm un Hanutkn (lvanov, 2011).
KauecTBOTO Ha rpo3feTo M BMHOTO ca B
npsika 3aBMCMMOCT OT COpTa, KaTto cpepg-
CTBO 3a NPOM3BOACTBO, C HEroBuTe cne-
uMdmyHM Mopho0rMyHK, arpobmnonormy-
HW N TEXHOMOTUYHU OCOBEHOCTU U CIIOX-
HWS KOMMNEKC OT (hakTopuTe Ha BbHLUHA-
Ta cpefa v yc/ioBUS Ha NPOU3BOACTBOTO,
ypes KOWUTO HaW-pauuoHasiHO ce W3non-
3BaT MOYBEHWUTE WU KIMMATUYHU pecypcu
Ha npupogaTta. OMMTBLT Ha CBETOBHaTa
lo3apcka Hayka e mokasasi, Ye rmosioBata
Xnopugmnsauma e Ha-HafexaHus cenek-
UMOHEH MeToZ 3a MojslyyaBaHe Ha HOBWU
pasHoOb6pa3HM OECEPTHU U BUHEHU
coptoBe nosu (Sterbakov, 1974; Valchev,
1978, 1990; Golodriga, 1984; Stoev,
1984; Alleweldt and Possingham 1988).
Ha dhoHa Ha HenpekbCcHaTo M3MeHsLwara
Ce KOHIOHKTypa Ha nasapa Ha rposge u
BMHO, NOBULLIABALLOTO Ce arpoTeEXHNYECKO
HMBO M AUHAMWYHO HacTbMNBalWMWTE MpPO-
MEHW B KIMMATMYHO OTHOLLEHWE, HEO6XO-
ANMOCTTa OT Cb34aBaHETO U BHEAPABAHETO
Ha HOBM COpPTOBE JIO3W, MNpuTexasallin
LEeHHHN OMONOrMYHN N CTOMAHCKN KayecTBa, €
N3KNKYNTENHO NPECTMWXHO N CbBPEMEHHO
Hay4YHO Hanpab/ieHne C roaamMmo WKOHOMU-
4YeCKO 1 counasiHO 3HayYeHune.

N3NOXEHNE

OCHOBHOTO HanpaB/fieHUe B Cesiek-
UMOHHaTa paboTta npu nosata B W/IB-
MneBeH € Cb3gaBaHETO Ha BUCOKOKa-
yecTBEHM efponsiogHn 6e3ceMeHHUN W
CeMEHHWN [ecepTHN COpPTOBE C pas/iMuyeH
CPOK Ha y3psiBaHe, C LeN ocurypsisaHe Ha
CBEXO rpo3Ae 3a BbTPELUHNA nasap 1 3a
nsHoc. Mpu BUHEHUTE COPTOBE CTpeMe-
XbT € Aa ce Nofo6psT arpo6MosiornyHNUTE
XapakTepucTkin Ha CbllecTByBaluTe
MECTHW COpPTOBE, KaTo Ce Moslyyar TEXHU

Many varieties are known in the
viticulture,  which  differ in  their
morphological signs, agrobiological
features and technological qualities. Their
grapes as raw material could be used in
various trends - for fresh consumption and
technological processing into diverse
products and beverages (lvanov, 2011).

Grapes and wine quality is directly
dependent on the variety as a means of
production with its specific morphological,
agrobiological and technological features
and the complicated complex of the
external environment factors and the
production conditions through which the
natural resources of the soil and climate
are used in the most rational possible
manner. The experience of world
grapevine science has shown that gender
hybridization was the most reliable
selection method for obtaining new
varieties of table grapes and wine
varieties (Sterbakov, 1974; Golodriga,
1984; Valchev 1978, 1990, Stoev 1984;
Alleweldt & Possingham 1988). On the
background of the constantly changing
market situation of grapes and wine, the
increasing agrotechnical level and the
dynamically occurring climatic changes,
the necessity of creating and introducing
new vine varieties with valuable biological
and economic qualities is an extremely
prestigious and modern scientific field of
great economic and social importance.

PRESENTATION

The main trend of vine selection in
IVE-Pleven has been the obtaining of
high-quality seedless and seeded table
grapes varieties with large berries and
different maturation period for the supply
of fresh grapes on the domestic market
and for export. In wine varieties, the aim
has been to improve the agrobiological
characteristics of the existing local
varieties by getting their analogs having
better technological qualities (lvanov,
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aHasno3u, nputexasawy no-gobpu TexHo-
nornyHn kavectea (lvanov, 2011).

BbTpeBugoBa xubpuamsaums npwu
nosata B WiB-MNneseH

Hayanoto Ha cenekyusta Ha
nosara B OnuTHa CTaHLMA Mo /103apCcTBO
W BMHAPCTBO - [/1eBEH e NocTaBeHOo npes
1926 r. ot CredaH VkoHOMOB, KaTto
OCHOBHarta Len e nogobpsisaHe Ha MecT-
HUTEe copTOBe u4pe3 Xxubpuausauumsa u
cenexkuusa. B nepuoga 1926-1944 r. cbC
CefleKUMoHHa f[enHocT ce  3aHMmaBart
MoYTW BCUYKM CneumanncT oT CTaHuuA-
Ta, HO nNopazau NbUTEeNCKNS XapakTep Ha
n3cnefiBaHusATa He ce ctura Ao 3Hadvmu
NnpakTU4ecku pesynratu.

Mpes3 1944 r. ¢ ykaz3 Ne
395/26.05.1944 r., npuetr oT XXV
HapogHo cbbpaHue, Jlozapo-BUHapckarta
OonuTHa cTaHuusa npepacTsa B Jlo3apo-
BUHapckn onuteH wuHctutyTt (ANB), B
cneicTBMe Ha KOeTo ce JaBa HayanoTo
Ha akTMBHa U MHoroobxsallalia Hay4yHo-
uscnegosartesncka pabota 3a pellaBaHe
Ha npobsiemuTe B 103apCTBOTO.

B nepuopa 1944-1947 r. ca n3Bbp-
LUEHW roNsiM 6poit KpbCTOCKU, NPeanMHO
Mexay MeCTHW COpTOoBe, U e Cb3fajeH
XnépuaeH reHocoHg oT Hag 30 000 6pos
ceMeHayeTa, OT KOWUTO MO-KbCHO ce
n3nbyBar coptosete Yayw x bonrap-2 u
NOC-18 (Mbm3a x MuckeT xambypreku).

Cneg 1951 r., 3a cpaBHUTENHO
KpaTbk nepuog, ca cb3gaeHun fecepTHU-
Te copTtoBe HOnckm 6ucep, KO6unen u
MuckeT OyHaBCKM, KOMTO mopaju Hefoc-
TaTbyHaTa efjpMHa Ha 3bpHarta He HaMmu-
pat LWWPOKO NPUNOXEeHWe B npakTukara
(lvanov et al., 2007).

HayyHuTe © Hay4yHO-NPUIOXHUTE
NOCTMXXEHNS B CeflekunoHHatTa [AenHocT
Ha W/B-MneBeH npe3 nepuoga 1961-
1982 r. ca Haco4YeHU OCHOBHO KbM 06o0ra-
TABaHe Ha J1030BUSA COPTUMEHT C paHo
3peeLun, eaponaogHu 1 TpaHcrnopTabus-
HNW pecepTHn copTtoBe. Konektues oT
WHCTUTYTa Cb3[aBa HOBUTE OPUTMHANHU
JecepTtHn coptoBe Cynep paH bosnrap,
MneseH, bbarapusa, MNneseH 1, MwuckeTt
nneseHckn, Meuta n bpectosuua (lvanov

2011).

Intra-species vine hybridization at
IVE-Pleven

The beginning of vine selection at
the Experimental Station of Viticulture and
Enology - Pleven was commenced in
1926 by Stefan Ikonomov, with the main
aim of making local varieties better
through hybridization and selection. In the
period 1926 to 1944, almost all specialists
from the station were involved in the
selection process, but due to the amateur
nature of the research, significant
practical results were not achieved.

In 1944, by the Decree No.
395/26.05.1944, adopted by the XXV
National Assembly, the Experimental
Station of Viticulture and Enology was
transformed into an Institute of Viticulture
and Enology (IVE), which Ilaid the
beginning of an active and multi-research
work for solving the problems of
viticulture.

Between 1944 and 1947, a large
number of crosses were made, mainly
among local varieties, and a hybrid gene
pool of over 30,000 seedlings was
created, of which the varieties Chaush x
Bolgar-2 and LOS-18 (Gamza x Muscat
Hamburgski) were outlined.

After 1951, for a relatively short
period of time, the table grapes varieties
Yulski Biser, Jubilee and Muscat
Dunavski were created, however because
of their not large enough berries they
were not widely used in practice (lvanov
et al., 2007).

The scientific and scientific-applied
achievements in the selection works of
IVE-Pleven in the period 1961-1982 were
mainly aimed at enriching the vine
assortment with early-ripening, large-
berried and transportable table grapes
varieties. A team from the institute created
the new original table grapes varieties
Super ran Bolgar, Pleven, Bulgaria,
Pleven 1, Muscat Plevenski, Mechta and
Brestovitsa (Ilvanov et al., 2007). These
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et al., 2007). Te3n copToBe ca C ronemmu
rpo3gose, e4pu 3bpHa 1 OT/IMYHM OpraHo-
NenTUYHM KadectBa. Te ce npesBpbLLaT B
OCHOBHa 6asa ¥ copToBE eTasloHV 3a
paHHOTO AeCepTHO rpPO340NpPOU3BOACTBO
B bbarapua. MapanenHo ¢ pabotara no
ceslekuns Ha AecepTHU copToBe ce pabo-
TV 1 MO Cb34aBaHETO Ha BMHEHWN COPTOBE
no3n, cbyeTaBalM pPoOJOBMTOCTTA Ha
MECTHUTE C KayeCcTBOTO Ha Hail-gobpute
WHTpOAyuMpaHn BUHEHM copToBe. OT
6oratns xmépuaeH reHohoH ca oTopaHu
N YTBBbPAEHN YEPBEHUTE BUHEHM COPTOBE
Py6uH, bykeT u PyeH n 6enute PusnuHr
6barapckn, Tpakuiickm 6ucep, Mwucket
BapHeHckn n Kamuns (lvanov et al., 2007).
OcobeH uHTepec oT f103apckaTa npakTmka
ce nposiBABa KbM YEpBEHUTE COPTOBE
Py6uH n bByker un 6enuatr  MwuckeT
BapHEHCKN. OT/IMYHMTE arpobmonornyHn
W  TEXHONIOTUYHU KayecTBa Ha Tesu
COpTOBE W MOJly4YaBaHUTE OPUTMHAITHU
BMHA, C OT/IMYHM cneundnyHN 3a copTta
KayecTBa Ha BKyca, M npespbLLaT B e4HM
OT HaW-XenaHute 3a 3acaxjaHe B
noaxodswnTe  f103apckM  painoHn Ha
cTpaHaTta u [0 AHec.

Cneg 1990 r. nopan pas/sinyHum no-
JIUTUYECKN, MKOHOMMYECKM N aemorpad-
CKU MNpuvuYnHM ce HabnwgaBa cepuosHa
Kpv3a B /103apCTBOTO M 3HAYUTENIEH cnaj
B WMHTEH3WTETa Ha CefiekunoHHaTa [aeli-
HOCT W Hail-Beye npu BbTPEBMAOBaTa
xnbpugmnsauma. OT Cb3gafdeHus reHo-
ooHp, oT xnbpuaHu chopmu npes 2007 1. e
0T6paH, a npe3 2009 r. e yTBbPAEH PO30-
BMSA paHo 3peeL gecepTeH copT MunaHa.

Mpe3 2015 r. ca oOT6paHn WU
npegocraseHn 3a uanuteaHe ot MACAC
[Ba HOBMW JeCepTHW KaHaupaT-copToBe —
But (6e3cemeHeH) u HaingeH. Te ce xa-
pakTepuaupar ¢ roieMu 40 MHOTO rosieMu
rpo3goBe, egpu 3bpHa, gobpa pogo-
BWUTOCT, NPEBB3XOAEH BBLHLUEH BUA U OT-
JINYHM BKYCOBW KayecTBa.

Bcuukn oTbpaHn 1 yTBHPAEHM Mpe3
roAvHMTE BbTPEBUAOBU AECEepPTHN U BUHE-
HW CcOpTOBE /103K, 3aefHO C UEHHUTe
MECTHV/ copToBe, MpeacTaBnsBar egHa
6orata reHbaHka, No3BosisiBalla 3a70BO-

varieties have big clusters, large berries
and excellent organoleptic qualities. They
become the basis and standard varieties
for the early-ripening table grapes
production in Bulgaria. Simultaneously
with the table grapes selection it was also
worked on the creation of wine varieties,
combining the fertility of the local with the
quality of the best introduced wine
varieties.

From the rich hybrid gene pool, the red
wine varieties Rubin, Bouquet and Ruen
and the white ones Riesling Bulgarian,
Trakiiski Biser, Muscat Varnenski and
Kamchia (lvanov et al., 2007) were
selected and approved. The vine-growers
paid special interest in the red varieties
Rubin and Bouquet and the white Muscat
Varnenski. The excellent agrobiological
and technological qualities of these
varieties and the obtained original wines
with excellent specific flavor made them
one of the most desirable for planting in
the appropriate vine-growing regions of
the country to the present.

Since 1990, due to various political,
economic and demographic reasons,
there has been a serious crisis in
viticulture and a significant decrease in
the intensity of the selection activity and
especially in the intra-species
hybridization. From the hybrid gene pool,
the rose early maturing table grapes
variety Milana was selected in 2007 and
approved in 2009.

In 2015, two new table grapes
candidate-varieties — Vit (seedless) and
Nayden were selected and submitted for

testing by the Executive
Agency for Variety Testing, Field
Inspection and Seed Control (IASAS).

They were characterized by large to very
large clusters, big berries, good fertility,
excellent appearance and perfect taste.
All  selected and approved
throughout the years intra-species table
grapes and wine vine varieties along with
the valuable local varieties represent a
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NsiBaHe HyXAuTe Ha pas3/IyHUTEe Hanpas-
NeHns Ha npou3BOACTBO. Hsakom ot
CefiekuMoHupaHnTe [fecepTtHU COPTOBE
nosn n Jo gHec ce cuutart 3a ,BpbX’ B
CBeTOBHaTa CefiekuMa Ha nosara, CbC
CBOUTE LEeHHW CTOMaHCKM 1 OT/IMYHU opra-
HONenTUYHM KavecTBa. YacT oT cenek-
LMOHUPAHUTE BMHEHW COPTOBE Ce Xapak-
Tepusupar ¢ MHOro no6pu arpobumosiorny-
HU 1 TEXHOJIOTMYHU KayecTBa, a nosyya-
BaHWTE OT TAX BMHA Ca C YHUKa/IeH "
crneumduyeH opraHonenTuyeH npodun.
Mexaysuiosa xubpuamsaums npu
nosara B J1B-lneseH
Cb3gaBaHeTo Ha "ugeanHusa” copt
N03a, cbyeTaBall, BUCOKOTO KayeCcTBO Ha
rpo3geTo C YCTOMYMBOCT Ha CTpPecoBu
hakTopy, M3MCKBA MHOM0  MO3HAHMA
CBbP3aHN CbC CENIEKLMNOHHO-TeHETUYHUTE
0COBEHOCTM Ha J/1030BOTO pacTeHus wu
XnépugHute kombuHaumm (lvanov, 2011).
Hauyanoto Ha mexaysujoBata Xu-
6pugusauua B W/B-MNneseH Boau Hava-
noto cm ot 1930 r., korato 6e3 ocobeH
ycnex ca W3BbPLUEHN KPBbCTOCKM Mexay
amepuko-eBponerickn xmopuam (Ceiben)
N HAKOM MeCTHU copToBe no3n (Mbm3a,
OvmvaT n ap.). Cnepn v3BecTeH nepuog Ha
3acToii, npe3 1957 r. e Bb30O6HOBEHA OT-
HOBO M3cnefoBartesickata paboTta B ToBa
HanpasrieHue (Dimitrova, 2012).
OTuMTalkKn OrpOMHOTO  3HAYeHuEe
Ha npobnema 3a ycToiuyMBOCTTa Ha Ccop-
TOBeTe /1031 KbM CTpecoBu chakTopwu, OT
1963 r. B W/IB-TneBeH ce pa3rpblia
WHTEH3VBHA CeNekunMoHHa [eiHoCT 3a
Cb3JaBaHe Ha [eCepTHU U BMHEHWU COpTO-
BE /103X C MOBULLEHA YCTOMNYMBOCT Ha
HUCKV 3VMHU TeMnepaTypu, MaHa, ougnym u
CMBO THMeHe. Cb3ganeH e 6orar reHo-
(POHA, KOMTO A0 HACTOALWMAT MOMEHT ce
noaabpXa W HenpekbCcHaTo Cce YCbBBbP-
weHcTBa. Npe3 nepuoga 1963-1983 r. ca
cenexkunoHupaHn n ytebpaeHu ot AOCK
6ennte BUHEHM copToBe MwuckeT Kali-
nblwkKn, AyHaBckm nasyp, CpebpocTpyii,
Momopuiickn 6ucep U YepBeEHUTE BUHEHU
coptose Ctopro3usi, HUKONoCKN MaBpys,
Mwu3ug, Tpanesuua wn Tl1eBEHCKM KONO-
put. Cb3gafeHn ca n gea 6enun copta ¢

rich gene pool bank to meet the needs of
the different production trends. Some of
the selected table grapes varieties are still
considered to be the “peak” in the world’s
selection of vines, with their valuable
economic and excellent organoleptic
qualities. Part of the selected wine
varieties is characterized by very good
agrobiological and technological qualities
and the wines made from them have a
unigue and specific organoleptic profile.

Interspecific vine hybridization at
IVE-Pleven

The creation of the ‘“ideal” vine
variety combining high quality grapes with
resistance to stress factors required a lot
of knowledge related to the selective-
genetic features of the grapevine and the
hybrid combinations (lvanov, 2011).

The beginning of the interspecific
hybridization in IVE-Pleven dated back to
the 1930s, when crosses between
American-European hybrids (Seybel) and
some local vine varieties (Gamza, Dimiat,
etc.) were performed without any success.
After a certain period of standstill, in 1957
the researches in this field were resumed
(Dimitrova, 2012).

With a view of the enormous
importance of vine varieties resistance to
stress factors, since 1963 an intensive
selection activity has been developed at
IVE-Pleven for creating table grapes and
wine varieties with increased resistance to
low winter temperatures, downy mildew,
powdery mildew and gray rot. A rich gene
pool has been created, that has been
maintained and improved to the present.
During the period 1963-1983 the white
wine  varieties  Muscat  Kaylashki,
Dunavsky Lazur, Srebrostrui, Pomoriiski
Biser and the red varieties Storgozia,
Nikopolski Mavrud, Mizia, Trapezitsa and
Plevenski Kolorit were selected and
approved by the State Variety Testing
Commission. Two white varieties were
created - Naslada and Druzhba, that were
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[BOHO HarnpaBsfieHne Ha W3Mnos3BaHe —
Hacnaga »n [pyx6a, umeto rposge e
MoAXOAALO 3a KOHCymauuss B CBEXO
CbCTOSAHME ¥ 3a MNPUIOTOB/IEHME Ha 6enu
BMHa. Masiko No-KkbCHO ca Cb3fafeHn u
YTBbPAEHN YepHUa pgecepTeH besceme-
HeH copT Buta (1988 r.), 6enns BUHeEH
copt CnaBa (1993 r.) n yepHus gecepTeH
copt Jlobumel, (1994 r.).

Mpe3 nepunoga 2000-2010 r. oT Ha-
NNYHUA 6oraTt /1030B reHohoHS, ca oTbpa-
HW, n3nutadHn n ytebpaeHn ot MACAC 5
HOBW [EeCEepPTHN U BUHEHW COPTOBE /103U,
npuTexasatiy nosuLIeHa yCTONYMBOCT Ha
HUCKN 3UMHU TemnepaTypu 1 MaHa. ToBa
ca 6enute aecepTHu copToBe lapaHT u
MneBeHCckn haBoOPUT Y BUHEHUTE COPTOBE
MneBeHcka poca (651, muckeTtos), Kai-
NbLWKK pybuH 1 Tpanesuua (YepBeHn).

Mpe3 2015 r. e oT6bpaH M npenoc-
TaBeH 3a m3nuteaHe oT MACAC HoB 64n
JecepTeH KaHangat-copT Mupo. KaHanaat-
COpPTBHT NpuTEXasa rosiemy rpos3gose, eapu
3bpHa, [fobpa poOAOBUTOCT W MOBHULIEHA
YCTOMYMBOCT Ha CTPECOBM DaKTopu.

YTBbpAEHUTEe [0 [HEC COpTOBeE,
noslyyeHV no MbTA Ha MexAaysugosarta
xnépugusaumsa, ce xapakrepusmpaTr c
MoBULLIEHA YCTONUYMBOCT HA HWUCKU 3UMHU
Temnepatypu, maHa U OuAguyMm, CW/EH
pacTex, B1UcoKa pogoBUTOCT 1 A06uB. IMo-
BEYETO OT TAX MO Ka4eCTBO Ha rpo3feTo U
BMHOTO N/TbTHO Ce A06nuxaBaT A0 Hail-
[o6pvTe fecepTHU N BUHEHW COPTOBE OT
Vitis vinifera L.

OT cb3gaBaHeTo Ha W/IB-lneBeH
[0 [Hec, Hapef C npakTuyeckata cenek-
LUMOHHA [eiHOCT ca MpoBexgaHn u 3a-
Abn6oyeHn amnenorpadckv un3cnepnsa-
HMA Ha O6oratmsa Habop OT XubpuaHu
NoTOMCTBa, Aasalln MHopmaLlms OTHOC-
HO HacneACcTBEHOTO NPOsiBNeHVe Ha pe-
Avua BaxkHW arpobuosiorMyHn 1 cTonaH-
CKn KayectBa. Pa3paboTeHa e Hay4yHO
060CHOBaHa MeToauKa U e NPUIoXKeHa B
CefleKUMOoHHNA  npouec  cxema  3a
Cb3gaBaHe Ha efponsofHu, TpaHcnopTta-
OUNHU, C NPEeBbL3XOAEH BBLHLWEH BUA U
OT/INYHN BKYCOBWM KauyecTBa [EeCEepPTHU
copToBe B npegena Ha Vitis vinifera L. 3a

suitable both for fresh consumption and
white wine making.

A bit later, the black table grapes
seedless vine variety Vita (1988), the
white wine variety Slava (1993) and the
black table grapes variety Lyubimets
(1994) were created and approved.

During the period 2000-2010, from
the rich gene pool 5 new table grapes and
wine varieties with increased resistance to
low winter temperatures and downy
mildew were selected, tested and
approved by IAASA. These were the
white table grapes varieties Garant and
Plevenski Favorit and the wine varieties
Plevenska Rosa  (white, muscat),
Kaylashki Rubin and Trapezitsa (red).

In 2015, a new white table grapes
candidate-variety, Miro, was selected and
submitted for testing by IASAS. The
candidate-variety has large clusters, big
berries, good fertility and increased
resistance to stress factors.

The varieties approved to date
obtained by interspecific hybridization are
characterized by increased resistance to
low winter temperatures, downy mildew
and powdery mildew, intensive growth,
high fertility and yield. Most of them
closely match the best table grapes and
wine varieties of Vitis vinifera L. in grape
and wine quality.

Since the foundation of IVE-Pleven
to date, along with the practical selection
work, extensive ampelographic studies
have been carried out on the rich set of
hybrid progeny, giving information on the
hereditary manifestation of a number of
important agrobiological and economic
qualities. A scientifically based
methodology has been developed and a
scheme for the creation of large-berried,
transportable, with excellent appearance
and delicate taste table grapes varieties
within Vitis vinifera L. has been applied in
the selection process.
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npeofonsiBaHe Ha HAKOW HeJocTaTbLM Ha
cTapuTe MeCcTHU cOopToBe e paspaboTeHa
CXemMa Ha cenekuusl, npu KoATO Hali-
eMKkacHO ce oka3Ba W3MOS3BaHETO Ha
poAUTENCKN COPTOBE C OTAa/IEYEH €KOMOro-
reorpadcku n xmbpugeH npomsxoq. Pas-
paboTeHa M BHegpeHa e MeToAuka 3a
noslydyaBaHe Nno NbTHA Ha MexAaysBujoBata
Xmbpuamsaumsa Ha HOBU AeCepTHU U BUHEHU
COpPTOBE /1031 C MOBULUEHA YCTOWYMBOCT Ha
CTpecoBu hakTopu (HUCKU 3UMHKU Temnepa-
TypW, MaHa, OunyM U CUBO THUEHE).

O606LIeHNAT pesynTar oT Hag 90
UCTOPUSA Ha Hay4vyHO-uscnegoBaTenckara
pabota B o6nactra Ha cenekuuaTa Ha
nosara B WJ/IB-lneBeH ca 42 copTta, 6
KNOHa 1 2 NoAaloXkMn — cOBCTBEHOCT Ha
MHcTUTyTa 1 CbXpaHeHMeTo Ha efHa oT
Hai-ronemnte B EBpona reHb6aHkm OT
No30BM  BUAOBE, COPTOBE, K/IOHOBE,
Xnépuam 1 NoA0XKN,

N3BOAN

MornegHaTo B XPOHO/IOTMYEH UCTO-
puyyecks acnekTt, pasBUTUETO Ha fo3ap-
CTBOTO, B T.4. U CeflekuusaTa, uma ceoe-
o6pa3eH xapakTep, KOINTO ce OCHOBaBa Ha
rofMHV Ha 6bP3 Bb3X0[, YMEPEH pacTex,
3aCTOil N KPU3UCHO CbCTOsiHMEe. Hali-
rofIiM Bb3XO[ 3a Objrapckara cesekums
B /103apCTBOTO € B nepuoga 1950-1980 r.,
KoraTo ca 0TbpaHu u yTBbpAEeHM oT Abp-
XaBHa copToBa komucua 33 copTa, 2 K/10-
Ha 1 2 noanoxku. No ToBa Bpeme buara-
puvsa ABYKpaTHO 3aema nbpBa Mo3unumsa Ha
CBETOBHWA nasap no M3HOC Ha [EeCepTHO
rpo3ge (Dimitrova et al.,, 2007). Cneg
1980 r. s3anouyBaT pga ce Habnwogasar
HSAKOW HeraTMBHW TEHAEHLUMN B pasButue-
TO Ha OBb/ArapckoTo /103apCTBO, KOETO B
Mb/iHA CTeneH ce oTpassBa Hebnaro-
NPUATHO M Ha cenekuusATa Ha so3ara. C
HacTbNUAUTE MOMUTUYECKA N WNKOHOMMU-
yeckn npomeHun npes 1989 r. HacTbnBa U
nepuog Ha ynagbK B /103apcTBOTO U 3a6a-
BEHO pasBUTME Ha Jflo3apckara Hayka.
Cepuos3HO e HapylleHa usrpageHara ot
JeceTunetusa Bpb3Ka Mexay HaykaTa u
npaktukata (Abrasheva, 2002; Dimitrova,
2012).

For overcoming some shortcomings of the
old local varieties, a selection scheme
was developed, where the use of parental
varieties with distant ecological,
geographic and hybrid origin was the
most effective. A methodology has been
developed and implemented for obtaining
by means of interspecific hybridization of
table grapes and wine varieties with
increased resistance to stress factors (low
winter temperatures, downy mildew,
powdery mildew and gray rot).

The overall result of the over 90-
year history of research in the field of vine
selection at IVE-Pleven has been 42
varieties, 6 clones and 2 rootstocks —
owned by the Institute and the
maintenance of one of the Europe’s
largest genobanks of vine species,
varieties, clones, hybrids and rootstocks.

CONCLUSIONS

In a chronologically historical
perspective, the development  of
viticulture, including selection has a

peculiar character which is based on
years of rapid upsurge, moderate growth,
stagnation and crisis. The greatest
progress for the Bulgarian selection in
viticulture was in the period 1950 - 1980,
when 33 varieties, 2 clones and 2
rootstocks were selected and approved by
the State Variety Testing Commission. At
that time, Bulgaria twice had the first
place in the world market for export of
table grapes (Dimitrova et al., 2007).
Since 1980, some negative trends have
been observed in the development of the
Bulgarian viticulture, that also affected
negatively vine selection. With the political
and economic changes that took place in
1989, there was a period of decline in
viticulture and the slow development of
viticultural science. The decade-long
relationship between science and practice
has been seriously affected (Abrasheva,
2002; Dimitrova, 2012).
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B HacTOAWMAT KPUTUUYEH 3a fl03ap-
cKkata Hayka MOMEHT, YycuausitTa Ha
6b/IrapckUTe CenekLMoHepn ca HacoueHu
KbM CbXpaHeHue, Nofo6psiBaHe 1 pasiuu-
psiBaHe Ha Ha/IMYHMS N1030B reHODOH I, C
Len o6esneyaBaHe Ha Jfio3apckarta npak-
TMKa C noaxoAsl, Ha6op OT CopToBe
71031, OTrOBapPALLM HA 3aBULLIEHUTE U3WC-
KBaHMSI HA BbTPELIHUA U MeXAyHapoaeH
nasap Ha rposfie 3a KOHCYMaLMsi B CBEXO

In this critical moment for grapevine
science, the efforts of the Bulgarian
breeders are aimed at preserving,
improving and expanding the existing vine
gene fund to support the vineyard practice
with a suitable set of vine varieties
meeting the increased demands of the
domestic and international market for
fresh grapes and quality raw material for
wine production.

CbCTOAHME KN Ka4deCTBeHa CYypOBMHa 3a
BMHAPCKOTO Npon3BoACTBO.
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PE3IOME

M3BbpLUIEHO € cpaBHUTEsTHO NPOYyY-
BaHe OTHOCHO YCTOWYMBOCTTa KbM 3acy-
llaBaHe Ha rpyna COPTOBE W KOHOBEe
no3su, OTrnexgaHn npu NoYBEHO-KIMMa-
TUYHUTE yCcnoBuA Ha lneBeH. YcTtaHoBe-
HO e, Ye npes3 uenns nepuog Ha uscnen-
BaHe ce HabswgaBa TpaiiHa TeHAeHuus
Ha U3MeHeHne Ha OCHOBHUTE K/TUMaTUUHN
nokasaTtenu, AoBexaauwlo [0 noBuLleHWe
Ha obwarta TemnepatypHa cyma npe3s
Beretauymata (C), cpefHOAEHOHOLWHUTE
Temneparypu, abCoMTHATE MaKCUMasTHU
U MVHUMaNHW TemnepaTypu, obwiarta cy-
Ma Ha BanexuTe npes BereTaumoHHUA ne-
puog N TAXHOTO HepaBHOMEPHO pasnpe-
JeneHve npes3 roguHara. B 3asBucumocT
OoT buonorvaTa Ha OTAEeNHUTE COPTOBE U
Xapakrepa Ha perncrpmpaHms abuoTuyeH
CTpecoB (hakTop 3a sio3ata npes oTaes-
HUTe roanHu, ce Habnwaasa pas/INyHO No
€CTecTBO U cusia HebGNaronpusaTHO BUS-
HMe BbPXY pacTexa W pasBUTUETO Ha

SUMMARY

It was performed a comparative
studyon drought resistance of group of
cultivars and clones of vines grown in soil
and climatic conditions of Pleven region. It
was found that during the study period
there is a steady trend of change of major
climatic indicators led to an increase in
the total temperature sum during
vegetation (°0), daily average
temperatures, the absolute maximum and
minimum temperatures, total rainfalls and
their irregular distribution throughout the
year.

Depending on the biology of different
cultivars and the nature of registered
abiotic stress factor on the vine over the
years, have different in nature and force
negative effect on the growth and
development of vines. Interspecies
grapevine cultivars Garant, Plevenski
favorit (table grapevine) Slava, Storgozia
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nosnte. MexayBnaoBuMTe COPTOBE /103U
"apaHT, MNneBeHckn haBoput (AecepTHN),
CnaBa, Ctopro3uss n Kalinblikn pyouH
(BMHEHN) ce oTnnyaBaT CbC 3HAYUTESTHO
No-BUCOKA YCTOMYMBOCT Ha 3acyluaBaHe.
O606LieHnTe OaHHM No3BONsIBaT ga ce
TBbPAW, Ye TAXHaTa MOBULUEHA YCTOWYM-
BOCT € TEHETUYECKN AeTEPMUHNPAHA 1 ce
OBbIDKM HA MEXAYBUAO0BUSI UM NPON3XO[.

KnouoBu aymu: nosa, CopT, K/IOH,
YCTONYMBOCT, 3acyllaBaHe

YBO/[,

B ceBeToBeH mallab, uscneaBaHus-
Ta Ha knMmarta npes nocrefHuTe roguHu
rnokasear, 4e MjaHeTaTa ce 3aronis wu
NOBULUEHVETO Ha TemMnepaTypuTe Ha Bb3-
ayxa npes XX Bek e 61no Hai-ronsamo,
B cpaBHeHue c nocnegHute 1000 rognHu
(Myeni et al.,, 1997; Golde and M. van
Wensveen, 2002). 3a nepuoga 1906-
2005 r. cpepgHata rnobanHa npusemHa
TeMrnepaTtypa Ha Bb3gyxa ce e yBenu-
unna ¢ 0,74°C. FoguHata 2009 e mexay
107 waii-Tonnu, a gecetunetreto 2000-
2009 r. e no-Tomns0 OT npeaxogHuTe ABe
(Arndt et al., 2012).

B Bbarapus ot kpas Ha 19707 ce
HabnwogaBa TpaliHa TEHAEHUUS KbM
3aTonnsHe Ha knMmarta npes nocnegHuTe
30 roguHn B CpaBHEHWE C npeauvLllHu
nepunoan (Alexandrov, 2008; Alexandrov
et al., 2010). OT cpegata Ha 90 roanHK
roovLLIHMTE BasieXu nokassart TeHOeHUus
KbM MNOBMLUEHWE B MOBEYETO palioHn Ha
cTpaHaTa, a npes nocnegHuTe rogunHu ce
yBe/iMyaBa u4ecrorata Ha eKCTpeMHuTe
METEeOPONIOMMYHN U KNNMATUYHN SABNEHNUSA
(Alexandrov et al., 2010; MEW, 2012;
Petrov et al., 2014).

PaznuuHute KNUMaTU4YHM aHoma-
M MmaT MHOTO CEPUO3HO HeratMBHO
Bb34elicTBUE  BbPXY, 3eMefesimeTo,
NPUPOAHNTE pPecypcu, YOBELLKOTO 3apase
n ap. (Orlandini et al., 2008). Bb3geii-
CTBMETO W MocnefencTBneTo Ha rnobas-
HOTO 3aTOonMsAHe U pa3NUYHUTE EKOsIorny-
HU KaTaknM3mMu BbPXY AobuBuTe U npo-
OYKTUBHOCTTa OT pacTeHUeBbACTBOTO Lie
BapupaT CWIHO no palioHn (Houtan, 1996).

and Kaylashki rubin (wine grapevine) are
distinguished by considerably higher
drought resistance.

The summarized results allow to assert
that their increased resistance is
genetically determined and is due to their
interspecies origin.

Key words: vine, cultivar, clone,
resistance, drought

INTRODUCTION

Globally, climate studies in recent
years have shown that the planet is
getting warmer and the rise in air
temperatures during the 20" century was
the highest compared to previous
centuries in the last 1000 years (Myeni et
al.,1997; Goldeetal., 2002). For the period
1906-2005, the average global surface air
temperature has increased by 0.74°C.
The year 2009 was among the ten
warmest years, while 2000-2009 decade
was warmer than the preceding two
(Arndt et al., 2012).

In Bulgaria since the end of 1970"
there has been a steady tendency
towards warming in the last 30 years in
comparison with the previous periods
(Alexandrov, 2008; Alexandrov et
al.,2010). Since the mid-1990" the annual
rainfall tended to be higher in most
regions of the country as in recent years
the frequency of extreme weather and
climate events has been increasing
(Alexandrov et al., 2010; MEW, 2012;
Petrov et al., 2014).

The different weather anomalies
have the most significant impact on
agriculture, natural resources, human
health, etc (Orlandini et al., 2008). The
impact and after-effect of global warming
and various environmental disasters on
plant-growing yield and productivity would
vary significantly by regions (Houtan,
1996).

222



OuakBa ce HamanisiBaHeTo Ha ,CI'O6VIBVIT8,

BCneacTeue Ha He6naronpusTHUTE
€KCTPEMHU  ycnoBus  (BUCOKM U HUCKM
TemnepaTypy, CyllM U HABOAHEHWS)) B

Adbpuka, FOroustouHa Aswus, n HOromstoyHa
EBpona (Orlandini et al., 2008).

Jlozata e egHa OT Haii-CyxoycCToW-
uMBuTE 3EMefesiCKM  KyNnTypu, KOeTo e
CBbP3aHO C HAKOM HeWHn Mopdionoro-
aHaTOMUYHW U (PU3NONOTUYHIN OCOBEHOCTM.
Mopaay Tasn MpuyMHa, YecTo NOrpeLlHo e
HaslaraHO MHEHMETO, Ye JI030BOTO pacTe-
HVe MOXe YCMelwHo Aa ce oTriexja Ha
6efHM U Ccyxu MouBM U 6e3 HanosiBaHe
(Karante, 1971). OTrnexgaHeTo Ha Jio3ata
Ha MecTa CbC 3acylUIMB KNMMaT U BUCOKO
TemnepaTypHO HanpexeHve, 4ecTo BoAM [0
HapyllaBaHe Ha BogHus U 6anaHc, ocuryps-
Ball, ONTUMAa/IHO CbueTaHue MeXAay Komu-
4YecTBO M KayecTBO Ha pgob6busa (Magriso,
1981). HamansBaHeTO Ha BNaXHOCTTa Ha
noysara Noj HUBOTO Ha OMNTMMA/IHOTO 3a
nosara (70 % ot MNMNB) oka3Ba HeraTMBHO
B/IMSIHWE BBPXY UAMOTO pacTeHue (Stoev,
1971). Cnopep Negrul (1946; 1952) cbluec-
TBYBa Mpsika 3aBMCUMOCT MexXAy KauyecTBO-
TO Ha rpo3geTo, TemnepaTypHuTe ycnoBus
U BanexuTe. M3cneaBaHusita Ha Seguin
(1983) mn Conradie (2002) nokassaT, 4e
BOOHMAT cTaTyc Ha Jjio3aTa e CpencTBoTO,
uype3 KOeTo ce OTpassiBaT ycnoBusTa Ha
Tepoapa B CTUa MU Ka4ecTBOTO Ha rpo3geTo
n BnHoTo. Cnopepg Lakso and Pool (2000)
NPEKOMEPEHUAT BOAEH CTpec WHXMbMpa
MHOrO pasBWTUETO Ha BKyca Ha rpo3feTo B
pe3yntaT Ha KoeTo ce mosy4yasaTt Mo-/10Ln
BMHA. M34pBXIMBOCTTA Ha /103aTa Ha cylla
€ B Nnpsika 3aBMCMMOCT OT noysarta, noaJ/10X-
KaTa, copTa W npuiaraHaTa arpoTexHuKa.
BopgonoTpebneHneto Ha fo3ara goctura
CBOSI MakCvMyM MO BpeEMEe Ha HaeapsiBaHe
Ha 3bpHarta. lMNpean ToBa Nopaan HeHanb-
HO pasBuTaTa JIMCTHA Maca W cnej ToBa
nopaju HamasnsiBaHeTO Ha TpaHcnMpauusaTa
OT 3acTapenuTe AUCTa Hyxzjata OT Boda e
no-manka. BogHuAT cTpec npu nosata e B
pe3yntaT Ha HefoCTaTbYHOTO KOJIMYECTBO
BOAA, KOETO Wuma oTpuuaTenHo Bb3-
JelicTBre BbpPXy peauua (U3MoiorMyHu 1
6MOXUMWUYHN MpoLlecM B N1030BOTO pacTe-
HVe, BK/THOYBALLM NMOHWKEHO K/IETBYHOTO Je-
NeHe, paslwupsBaHe, 3aTBapsHe ycTuuarta
Ha nMcTa, HaMmasieHa (hOTOCKMHTe3a 1 B Hail-

It has been expected reduction in yield
due to unfavorable extreme conditions
(high and low temperatures, droughts and
floods) in Africa, Southeast Asia and
Southeast Europe (Orlandini et al., 2008).

Vine is one of the most drought-
resistant crops, which is related to some
of its morphological-anatomical and
physiological features. That was the
reason of the incorrect belief that the vine
could successfully be grown on poor and
dry soils and without irrigation (Karante,
1971). Vine cultivation in places with dry
climates and high temperature stress has
often led to disturbance of its water
balance that ensures the optimal
correlation of yield quantity and quality
(Magriso, 1981). Soil moisture reduction
below the optimum level for the vine (70%
of the marginal soil moisture capacity) has
a negative impact on the whole plant
(Stoev, 1971). According to Negrul (1946;
1952) there has been a direct correlation
between grape quality, temperature
conditions and precipitation. The studies
of Seguin (1983) and Conradie (2002)
have revealed that the vine water status is
the means by which the conditions of the
terroir are reflected in the grapes and
wine style and quality. According to Lakso
and Pool (2000), the excessive water
stress has greatly inhibited the grape
flavor development, resulting in worse
wines. Vine drought resistance is directly
dependent on the soil, rootstock, variety
and the applied agricultural procedures.
Vine water consumption reaches its
maximum while the berries grow bigger.
Before that the need for water is not so
high due to the underdeveloped foliage
and after that because of the transpiration
decrease by the older leaves. The water
stress in the vine is the result of
insufficient water that has a negative
impact on a number of physiological and
biochemical processes in the grapevine,
including reduced cell division,
enlargement, occlusion of leaves,
decreased photosynthesis, and at worst
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fowmnst  ciyyail  KneTbyHa
n3cywasaHe (Goodwin, 2002).

LlenTa Ha n3cnegBaHeTO € ga ce
onpefenun cTeneHTa Ha YCTONYMBOCT KbM
3acyllaBaHe 4pe3 M3MepBaHe Ha JIUCT-
HuA BogeH noteHuman (LWP) Ha Hsikou
COpPTOBE W K/IOHOBE /103U, OTrAeXAaaHu
npv MOYBEHO-KIMMaTUYHUTE YC/0BUS Ha
rpag lNneseH.

CMBPT 1

MATEPVAJT N METO4N

HayuHo-u3cnepgosarenkarta paborta
e nposefeHa npes nepuoga 2014-2016 r.
B ONUTHO HacaxpeHne Ha EkcnepumeH-
TanHaTa 6a3a Ha W/1B-MNneseH. Hacaxae-
HMETOo e cb3dafeHo Ha naow oT 15 da Ha
pasctogHne 2,20 m mMexny penoseTe U
1,30 m BbTpe B pega. J/losute ca npuca-
JeHn Ha nognoxkata bepnaHguepu X
Punapua CO4 n ce oTrnexgar npusemMHo
Ha bopmupoBka nogobpeH loiio. PesnT-
6ara M HaTOBapBaHeTO Ha /l03uTe e
e[ijHaKBO MpW BCWUYKM COPTOBE OT OTAEsl-
HuTe rpynu. Tpy gecepTHWTE COPTOBE TO
e 18 ouu (1 nnogHa npbyka ¢ 12 oum 1 3
yenma € MO 2 ouu), a NpU BUHEHUTE
coptoBe u knoHoBe e 20 ouun (1 nnogHa
npbyka ¢ 12 oun 1 4 4yena ¢ nNo 2 ouu).
O6eKT Ha npoy4yBaHe ca CriefHUTe rpynu
copToBe:

JecepTHn copToBe n03n —
lapaHT, lneBeHckn chaBopuT, MunaHa,
Cynep paH Bbonrap, MuckeT nneBeHCKu,
Onana, KapguHan, tanua, KoHaapes 6 1

Pycanka 3.
BuHeHn copToBe no3u -
MneBeHcka poca, Kahnbwkn pyouH,

Crtopro3usi, Cnaea,Py6uH n Nm3a.

KnoHoBe 0T BMHEHM COPTOBE /1031 —
Onmat knoH 6/46, Mamug kNoH 5/76,
KabepHe CoBuHbOH ILV 1/11 n Mepno
KnoH 10/27.

3a onpegensHe  ekosiormyHaTa
NAacTUYHOCT Ha BCUYKM U3CNeaBaHn cop-
TOBE W K/IOHOBE, €XEerogHo OT MeTeopo-
IorTMYHa K1eTka Hamupalla ce B paiioHa
Ha onuta, ca NpPOC/AedeHNn N OTYETEHU
OCHOBHUTE KIMMaTUYHW NoKa3aTesn.

3a onpegensiHe noTpebHoCTTa Ha
lo3uTe OT BOZA eXEerogHo npes MmeceuuTe

cell death and desiccation (Goodwin,
2002).

The objective of this study was the
determination of drought resistance by
measuring the leaf water potential (LWP)
of some vine varieties and clones
cultivated under the soil and weather
conditions of Pleven.

MATERIAL AND METHODS

The research work was carried out
during the period 2014-2016 in a trial
vineyard at the Experimental Base of IVE-
Pleven. The vineyard was located on an
area of 15 da at a distance of 2.20 m
between the rows and 1.30 m in the rows.
The vines were grafted to Berlandieri x
Ripariya CO4 rootstock, grown on
improved Guyot training system. Vines
pruning and loading was similar for all
varieties of the different groups. For the
table grapes varieties it was 18 eyes (1
cane with 12 eyes and 3 spurs with 2
eyes), while for the wine varieties and
clones it was 20 eyes (1 cane with 12
eyes and 4 spurs with 2 eyes). The
following groups of varieties were the
subject of the investigation:

Table grapes varieties — Garant,
Plevenski Favorit, Milana, Super ran
Bolgar, Muscat Plevenski, Diana,
Cardinal, ltalia, Kondarev 6 and Rusalka
3.

Wine grape varieties — Plevenska
Rosa, Kaylashki Rubin, Storgozia, Slava,
Rubin and Gamza.

Clones of wine grape varieties —
Dimiat clone 6/46, Pamid clone 5/76,
Cabernet Sauvignon ILV 1/11 and Merlot
Clone 10/27.

The main weather indicators were
monitored and recorded annually from a
meteorological cell located in the area of
the experiment for the determination the
ecological plasticity of all investigated
varieties and clones.

For finding out the vines water need
the hydrothermal coefficient (HTC) was
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IOHW, /M K aBrycT e UW34YUCNsBaH
XNApoTepMnYHNSA KoednumeHt (XTK) no
hopmynata Ha Selyaninov (1958).
W3cnepBaHe Ha 4yBCTBUTE/HOCTTA
Ha Mpoy4yBaHWTE COPTOBE KbM BOAEH
CTpec € M3BbPLUEHO upe3 onpegensHe
06e4HVAT NUCTEH BOAEH MOTEHUMaN Ha
nosunte (LWP) upe3 6apokamepa (PCl,
model 600). N3cneaBaHeTo e npoBexna-
HO eXerogHo, Npes3 MeceL, Kn, No Bpeme
Ha Haya/IoTO Ha 3peeHe Ha Tpo3feTo.
V3mepBaHusiTa ca U3BbPLUBAHN B 06eq-
HWTE YyacoBe, KOrato noTeHuuana Ha BO-
JaTta e B OTHOCUTE/THO CTaTUYHO NOJIoXe-
HMe OT AHEBHUSA MakcumasneH aeduuur.
N36upaHn ce 6e306na4Hn 1 6e3BeTpeH
OHn B vacoseTe mexay 12.00 n 13.30 h
npuM Temnepatypa Ha Bb3fyxa He no-
Bucoka oT 35°C. M3amepBaHu ca npobu ot
no 3 nucta Ha 5 efgHakBM Mo cuia Ha
pacTtexa no3u OT BCeKu COpT. V3bupaHu
Ce HaMbJ/IHO Pa3BUTK JIMCTA HaMMUpaLLY ce
Ha orpsiBaHaTa OT C/TbHLETO cTpaHa. /3-
MepBaHeTO Ha BOAHMSA CTPeC e MU3BbpLUe-
HO B oTpuuartesHn 6apose no ckanara Ha
Naor (1998), cnopep, KOATO NpU yCTaHO-
BEHO HansraHe go -10 bars - HAMa cTpec,
oT -10 po -12 bars - ymepeH cTpec, OT -
12 po -14 bars - cpegeH, oT -14 go -16
bars - Bucok u no-ronam ot-16 bars -
MHOFO BMCOK BOZEH cTpec. MapanenHo e
M3BbpLIBaHa WM BM3yasiHA MpeLeHka Ha
B/IMAHMETO Ha 3acyllaBaHeTO BbPXY
xabuTyca Ha nosute. HabnwgaesaHo e 3a
Ha/IM4YMe Ha 3aBsXBaHe Ha NncTata, Xbil-
T WX MBPTBU JINCTA, HEKPOTUYHN pbOO-
Be N0 ancTaTa, NOATUCHAT pacTex 1 ap.

PE3YJITATU N OBCBXXOAHE
CTONHOCTMTE Ha OCHOBHUTE K/MMa-
TMYHM MoKasaTenu B paiioHa Ha Ekcne-
pumeHTanHata 6a3a Ha WJ/IB-MneseH, 3a
n3cnefiBaHUAT nNepuog, ca npeacraBeHn B
Tab6nmuya 1. 3a cpaBHEHME ca MOCOYEHU
AaHHKn 3a 2012 r., 2013 1., KaKTO 1 ocpen-
HeHW gaHHu 3a nepuoga 2007-2010 .
MNpe3 roanHUTEe Ha MpoyyBaHe
(2014-2016 r.) HayanHaTa garta Ha ycToii-
4Y/BO 3afbpXaHe Ha TemnepaTypaTta Ha
Bb3ayxa Hap 10°C, e B Kpaa Ha mecel

calculated using the Selyaninov formula
(1958) every year in June, July and
August.

The susceptibility of the studied
varieties to water stress was carried out
by determining the vine leaf water
potential (LWP) at noontime by means of
a pressure chamber (PCIl, model 600).
The study was conducted annually, in
July, during the beginning of the grapes
ripening. The measurements were made
at noon when the water potential was in a
relatively static position from the daily
maximum deficit.

Cloudless and non-windy days were
chosen in the hours between 12.00 and
13.30 h at an air temperature not higher
than 35°C. Samples of 3 leaves per 5
vines of similar growing intensity of each
variety were measured. The selected
leaves were fully developed, located on
the sun-lit side. Water stress
measurement was performed in negative
bars on the Naor scale (1998), whereby
under pressure to -10 bars there was no
stress, from -10 to -12 bars - moderate
stress, from - 12 to -14 bars - medium,
from -14 to -16 bars - high and over -16
bars - very high water stress.
Simultaneously, a visual assessment of
the drought impact on the vine status was
carried out.

It was looked for leaf wilting, yellow or
dead leaves, necrotic edges on the
leaves, suppressed growth, etc.

RESULTS AND DISCUSSION
Table 1 presents the values of the
main weather indicators in the area of the
Experimental Base of IVE-Pleven for the
period of the study. Data for the years
2012 and 2013, as well as average data
for 2007-2010 are given for comparison.

During the vyears of the study
(2014-2016), the start date of sustained
air temperature above 10°C was at the
end of March, while the end of this period
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MapT, a KpaaT Ha To3u nepuof HacTbnBa
npes Tpetata fJeceTAHEBKa Ha Mecel,
OKTOMBpPW. POAL/HKUTENHOCTTA Ha TO3U
nepuog e cpegHo okosio 216 gHu, KOeTo e
Cc 7-10 AHM no-MaIko B CpaBHeEHWe C
oCTaHasInTe KOHTPOIHU TOAUHU U nepuo-
an. OT gaHHuTe B Tabnuuarta e BUAHo, ye
TOBa Ce Ab/HKM OCHOBHO Ha Mo-xN1agHoTo
BpeMe npe3 nposietta U KOHKPETHO -
mecey, mapT. CToiHOCTWTE Ha obwata
TemnepatypHa cyma 3a BereTauuMOoHHUA
nepuopg e B rpaHuuute ot 3908,9°C npes
2016 r. po 3930,2°C npe3 2015 r. Te3un
CTOMHOCTM ca MHOro 651M3ku o obuuaii-
HUTE 3a palioHa, n3mepeHun npes 2012 r.
(3872,6°C), 2013 r.(3944,0°C) n nepuoga
2007-2010 r. (4026,5°C). WsknioueHne
npasum camo 2014 r., KOATO € Hai-
cTyfeHata oT nocsegHute 10 roamHu, cbe
cbTBeTHO 3759,1°C o06ua TemnepaTypHa
cyma, koato e ¢ ot 100 go 300°C no-
HUCKa CNpsSMO OCTaHanuTe npeacTaBeHu
roguHun n nepuoam (Taénvua 1).

was in the third ten days of October.

The period duration was on the average
about 216 days, which was 7-10 days less
compared to the other control years and
periods. It is evident from the data in the
table that was mainly due to the cooler
weather in the spring and specifically in
March. The total temperature rates for the
vegetation period ranged from 3908.9°C
in 2016 to 3930.2°C in 2015.

These values were very close to the usual
for the area measured in 2012
(3872.6°C), 2013 (3944.0°C) and 2007-
2010 (4026.5°C).

The exception was only the year 2014,
that was the coldest of the last 10 years,
respectively with 3759.1°C total
temperature sum, which was by 100 to
300°C lower than the other given years
and periods (Table 1).

Tabnumuya 1. CTOMHOCTU Ha KMMaTMYHM noka3saTenum B paioHa Ha W/1B-IMNneBeH

3a nepuopa 2014-2016 .

Table 1. Values of climatic indicators in the region of IVE - Pleven for the period

2014-2016
Tevnepatypa Ha Bb3flyxa | [lepuog O6La Temnep. cyma
roavHa Air temperature Period tmin tmax | Total temperature sum
Year o100 tetoe t>10 - taao - Xl
parta/date parta/date AHwn/days °C °C °C
2007-2010 18.03. 28.10. 224 -16,6 | 39,3 4026,5
2012 16.03. 29.10. 227 -28,8 | 38,3 3872,6
2013 19.03. 01.11. 226 -11,7 | 36,4 3944,0
2014 24.03. 23.10. 214 -16,7 | 35,4 3759,1
2015 20.03. 21.10. 217 -20,9 | 40,2 3930,2
2016 29.03. 26.10. 215 -21,3 | 39,3 3908,9
OT paHHUTEe B Tabnuuya 2 ce From the data in Table 2 it could

BMXAa, Ye C U3K/TIYeHne Ha MeceL, MapT,
npes3 BCWYKM OCTaHaM Meceuu oT
BeretauumTe Ha nosara 3a 2015 n 2016
r. ca OTYETEHWN NO-BMCOKM MAKCUMASTHW W
MWUHUMaJIHNU CTOMHOCTU Ha Temneparypa-
Ta Ha Bb3gyxa (Tabnuua 2).

be seen that higher maximum and
minimum air temperature rates were
recorded during the vegetation period for
2015 and 2016, with the exception of
March (Table 2).
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Tabnuua 2. Temnepatypa Ha Bb3ayxa (°C) npes3 BeretayMoHHUTE nepuoamn Ha
2014-2016 .
Table 2. Air Temperature (°C) during the vegetation period of 2014-2016

Mecew  \apr Anpun Maii FOHN tonu ABryct | Centemspyu | OKTOMBpU
Monthl  March April May June July August | September | October
rognHa
Year max | min | max | min | max | min | max | min | max | min | max | min | max | min | max| min
2012 24,21-73(27,4|-16|28,4| 6,2 |35,4|10,0/39,0/11,4/38,3| 7,4 |318| 56 [31,1| -04
2013 15,9(-59(28,8| 0,4 |29,7| 58 |34,3| 6,8 |354|10,5/34,9|10,9|294| 50 |23,9]| -3,3
2014 22,31-2,3(22,0|23|264| 26 |31,4|6,0(325|10,0/354|8,7|271| 3,0 (21,9| 0,6
2015 19,4(-31/273|-08|274| 78 |357|8,1|40,2111,7/38,8|11,5|394| 9,7 |250| 0,1
2016 23,3|-3,4(335|0,0(328|5,1|393|95(376|12,4/39,0(11,2|349| 50 [28,2| 0,4
CpegHata MecedHa Temnepatypa The average monthly temperature

npe3 Hai-TonmTe Meceum Hnn 1 aBryct
e B rpaHuumte ot 24,5°C (2016) po
25,4°C (2015 r. n 2007-2010 r.), KoeTo e
c 4°C no-Bucoka cnpamo 2013 u ¢ 5°C
cnpamo 2014 r. MNpe3 2014 r., gHUTE C
MakcuManHa Temnepatypa Ha Bb3fyxa
Hag 30 C npe3 Te3n meceun ca camo 14,
C MakcMMasiHu cToiHocTn oT 32,5°C
(tonn) n 35,4°C (aBrycT), HO ce Habnwaa-
BaT u 14 fHu, B KOMTO Temneparypara
npe3 paeHa He npesuwasa 25 C. [lpes
2015 1., gHWATE CbC MakcuMaslHa Temnepa-
Typa Ha Bb3gyxa Hag 30 C ca 47 (tonn —
23; aBryct — 24), a ¢ Hag 35°C — 28 (tonmn —
15; aBryct — 13). AGCO/IIOTHO MaKcumas-
HUTE CTOMHOCTM Ha TemnepaTypara Ha
Bb3fyxa npe3 OT4EeTHUA nepuos ca
40,2°C (tonun), n 38,8°C (asrycT). lNpe3
2016 r., gHMTE C MakKcMmasnHa Temnepa-
Typa Ha Bb3ayxa Hag 30 C ca 47 (onm —
24; aBryct — 23), a 1e3u ¢ Hag 35C ca
camo 14 (tonn — 8; aBryct — 6). Makcu-
ManiHUTEe CTOMHOCTM Ha TemnepaTypara
Ha Bb3ayxa npes To3n nepuog ca 37,6°C
(tonn) n 39,0°C (aBrycr).

Obuwarta cyma Ha Ba/iexuTe npes
BeretaumoHHus nepuogd Ha 2014 r. e 620,7
mm/m?, koeTo e ¢ 183,5 mm/m’ noseue
CMPSAMO KONMYECTBO AbXA npe3 2013 rwu ¢
357,1 mm/m? noseue ot 2012 r. (Tabnuua
3). Obwarta cyma Ha Banexute npes
BereTaumata Ha 2015 r. e 543,4 mm/m?
koeTo e ¢ 106,2 mm/m? noseue cnpsmo
Konuyectso AwbxAa npe3s 2013 r u ¢ 77,3
mm/m?® no-manko ot 2014 r. MNpe3 2016 r.
BaniexHarta cyma e 589,0 mm/m?, koeTo e ¢
456 mm/m° noseue cnpamo 2015 T.
(Tabnuua 3).

during the warmest months of July and
August was within the range from 24.5°C
(2016) to 25.4°C (2015 and 2007-2010),
which was 4°C higher compared to 2013
and 5°C compared to 2014. In 2014, the
days with maximum air temperatures
above 30°C during these months were
only 14, with maximum values of 32.5°C
(July) and 35.4°C (August), but there
were also 14 days when the daytime
temperature did not exceed 25°C. In
2015, the days with a maximum air
temperature above 30°C were 47 (July —
23, August — 24), and over 35°C — 28
(July — 15, August — 13). The absolutely
maximum air temperatures during the
study period were 40.2°C (July) and
38.8°C (August). In 2016, the days with a
maximum air temperature above 30°C
were 47 (July — 24, August — 23), and
those higher than 35°C were only 14
(July — 8, August — 6). The maximum air
temperature during this period was
37.6°C (July) and 39.0°C (August).

The total rainfall during the 2014
vegetation period was 620.7 mm/m?,
which was by 183.5 mm/m? more than the
rainfall in 2013 and by 357.1 mm/m? more
than 2012 (Table 3). The total rainfall
during the 2015 vegetation period was
543.4 mm/m?® that was by 106.2 mm/m?
more than the rainfall in 2013 and by 77.3
mm/m® less than 2014. In 2016 the
rainfall was 589.0 mm/m?, that was by
45.6 mm/m® more compared to 2015
(Table 3).
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Ta6nvua 3. MeceuyHa cyma (mm) Ha BasiexXuTe Npe3 BereTauuoHHUS nepuog, Ha

2014-2016 .

Table 3. Monthly sum (mm) of rainfall during the growing period of 2014-2016
Mecel| Cyma 3a Beretau,
Month| MapT | Anpun | Malii OHn | KOonn | Asryct | Centemspu | OKTOMBPU nepvog

FognHa | March | April May | June | July | August | September | October |Sum of vegetation

Year period

2012 5,2 53,4 | 1114 | 47,8 0,8 10,2 23,4 11,4 263,6

2013 39,7 | 50,7 63,7 | 111,6 | 106,1 20,2 16,8 28,4 437,2

2014 22,0 | 131,0 | 89,0 43,0 | 122,0 21,0 142,7 50,0 620,7

2015 36,4 43,6 30,4 | 120,6 | 27,4 46,8 141,0 97,2 543,4

2016 1236 | 81,4 | 908 | 97,8 | 104 55,8 47,6 81,6 589,0

OT nonyyeHuTe pesynTatm mMoxe Aa
ce TBbpAW, Ye W Mpe3 TpuUTe FOAMHU OT
npoyyBaHeTo ce Habnwogasa TpaliHa TeH-
JeHUMs1 3a yBEe/IMYEeHWe U HepaBHOMEPHO
KONMYeCcTBEHO pasnpejeneHne Ha nagHa-
nTe AbXA0Be, ¢ Npeobnafasallin NMKOBe
npes MmeceuuTte anpwua, Mai, HU W©
cenTemBpu.

Ha Tabnvuua 4 ca npepncraBeHu
[JaHHUTe 3a Bpb3KaTa Mexay 06110 ycTaHo-
BeHaTa BOoAHa 06e3Me4yeHOCT Ha N1030BOTO
pacTeHue npe3 oTaenHWTe eHodasm oT
BereTaluMoHHNSA LMKb/1 U KONMMYECTBOTO Ha
BaNieXunTe npes BeretauyioHHUTE nepuoam
Ha TpUTe roAUHN OT U3CneBaHeTo.

From the results obtained, it could
be stated that during the three years of
the study there had been a constant
tendency for increase and uneven
quantitative precipitation distribution, with
prevailing peaks in April, May, June and
September.

Table 4 presents the data on the
correlation between the total established
water supply of the grapevine during the
phenological phases of the vegetation
cycle and the amount of rainfall during
the vegetation periods of the three years
of the study.

Tabnuua 4. XnapoTepMnyeH KoeduUMEHT MNpe3 BeretauyMoHHUTE nepuoanm Ha

2014-2016 .
Table 4. Hydrothermal coefficient during the vegetation period of 2014-2016
MeceL
Month MapTt Anpun Maii HOHM Honu Asryct Centemspu OkTomBpYU
FoanHa March April May June July August September October
Year
2014 1,10 3,75 1,97 0,88 1,80 0,43 2,83 2,12
2015 1,36 1,34 0,57 2,17 0,35 0,63 2,36 3,58
2016 2,78 1,77 1,80 1,42 0,13 0,77 0,89 2,53
OT pJaHHUTe e BWAHO, 4Ye UK npes It was evident from the data that

TpuTe rogumHn Ha wmscnegpaHe (2014-2016
r.), Npe3 noyTn Bcuukn goeHopasun, obeane-
YyeHoCTTa Ha Jlo3ara, u3paseHa uypes
XnapoTepMuyeH koeduumeHT (onTumasiHa
CTOWMHOCT 3a nosaTta=1) e MHoOro go6pa u c
W3BECTHO U3K/IHOUEHWEe Npe3 OTAe/THU Mece-
Uun, He u3NUTBa HeJOCTUI Ha Boga npes
BeretaumoHHna nepuog. MNMpes 2014 r. ToBa
e mecel, aBrycT; npe3 2015 r. — maii, onu un
aBryct; npes 2016 r. — M n a.rycrt,
KbAETO CTOMHOCTUTE Ha XWMOPOTEPMUUYHUSAT
KoeduumeHT ca MHoro nog, 1.

B «kpas Ha wMmecey v wwam
Ha4yasI0To Ha Mecel, aBryct ca U3BbpLUEHU

during the three years of the study (2014-
2016), throughout almost all phenological
phases, grapevine water supply, expressed
by the hydrothermal coefficient (optimum
value for the vine = 1), was very good and
with some exceptions in certain months,
vines did not suffer from water deficiency
during the growing season. In 2014, that
was August; in 2015 — May, July and
August; in 2016 — July and August, when
the hydrothermal coefficient rates were well
below 1.

At the end of July and/or the
beginning of August, recoding was made for
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OTUMTaHUA 3a OonpefenisiHe CTeneHTa Ha
3anaceHocT Ha J/io3uMTe OT pas/inyHuTe
copTtose C Bofa. Pesyntatute onpegenswm
CTeneHTa Ha BOLEH CTPeC M3paseHn 4ypes
NNCTHUA BOAEH MOTEHUuan Ha fo3nTe ca
oTpaseHu B Tabnuua 5.

determination the available water content of
the vines from the different varieties. The
results determining the water stress rate
expressed through the leaf water potential
of the vines are presented in Table 5.

Tabnuuya 5. JincteH BogeH noteHyman (midday LWP, bar) n BusyasiHm cumMntoMmu npm
3acyllaBaHe Ha n3csiegBaHuTe COPTOBE B parioHa Ha [1eBeH 3a neproga 2014-2016 T.
Table 5. Leaf water potential (midday LWP, bar) and visual symptoms of drought in
the tested varieties in the region of Pleven for 2014-2016

2014 2015 2016
INncteH JlncteH INncteH
Variety / Year noteHupan ) noteHyuan ) noteHupan )
Midday Visual Midday Visual Midday Visual
LWP (-bar) symptoms | | \up (-bar) symptoms LWP (-bar) symptoms
[JecepTHu copToBe no3u / Table grape varieties
lapaHT* / Garant* 6,8 O) 14,7 @ 10,3 O)
MneseHcku hasopur™ 7.0 o 14,7 @ 12,9 )
Plevenski favorit*
MwunaHa / Milana 9,0 ©) 17,2 ® 18,3 @
Cynep paH bonrap
Super early Bolgar 8.2 @ 15,8 © 17.3 @
MUCKET nneseHcky 85 ® 15,5 ® 18,0 @
Misket plevenski
[vnana / Diana 9,2 ©) 15,5 ® 15,0 ®
Kapgvhan / Kardinal 9,0 O) 16,2 ® 17,3 @
WNtanus / Italia 9,2 @ 16,0 ) 18,3 @
KoHpapes 6/ Kondarev 6 9,0 @ 15,7 ® 17,0 @)
Pycanka 3/Rousalka 3 8,8 O) 15,2 ® 17,6 @
BuHeHu copToBe U1 KoHoBe no3u / Wine grape varieties and clones
lMneBeHcka poca*
Plevenska rosa* 8 16,0 143 @
Kalinblukm pyouH*
Kaylashki rubin* 6.8 12,7 9.3 @
Cnasa* / Slava* 7,6 O) 15,3 @ 11,6 O)
Cropro3us*/Storgozia* 7,2 ©) 14,0 @ 12,5 ©)
Py6uH / Rubin 8,9 O) 16,5 @ 17,0 @
Mm3a / Gamza 8,5 ©) 15,8 ® 14,8 ®
AnmAT KOH 6/46 9,0 ® 17,0 @ 16,0 @
Dimyat clone 6/46 ' ' '
KabepHe COBWHBLOH
knoH / Cabernet 7.5 ® 15,8 ® 15,6 ®
Sauvignon clone
ILV 1/11
Mepno knoH 10/27
Merlot clone 10/27 9.0 @ 16,2 © 15,3
Mamwng, knoH 5/76 88 o 183 ® 15,0 ®

Pamid clone 5/76

* - MexayBuaoB copT / interspecies variety

@ - be3s BuaMmMu Bu3yasnHu cumntomu / No obvious visual symptoms

@ - Jleko nagveBUAHO M3BUBAHE HA NMCTHUTE NeTypw; n3bnegHaBaHe Ha YacT OT Hali-gonHuTe nucta / Slightly

boat-like bending of the leaf; fading of a portion of the lower leaves

® - CuiHO NnagneBnAHO U3BMBAHE Ha INCTHWUTE METYpU; NOXBATABAHE U U3CHXBAHE Ha YacT OT Hai-fonHUTe
nucta / Strongly boat-like bending of the leaf; yellowing and drying of the portion of the lower leaves.

@ - MHOTO CWMHO NagMeBUAHO U3BMBaHe Ha NUCTHUTE METYPU; HEKPOTUYHMMETHA NO YacT OT CTapuTe /INCTA,
NOXbNTSIBAHE N U3CbXBaHe Ha 4acT OT Hail-gonHuTe nucta / Very strong boat-like twist of the leaf; necrotic

spots on part of the old leaves; yellowing and drying of the portion of the lower leaves
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Mopagn xNagHOTO U ObXAO0BHO
BpeMe npe3 noyTu Uuenus BeretauyoHeH
nepuopg Ha 2014 roguHa ce yctaHoBM, 4ye
npu BCWMYKM W3C/ledBaHW COPTOBE MU
K/IOHOBE He ce oTuuTa BOOEH CTpec.
Cnopep ckanata Ha Naor, cToliHOCTUTE
npv pasnnyHUTe COpPTOBE Ca B rpaHuunTe
oT -6,8 bars (MFapaHT 1 Kalinblikn pyouH)
[o -9,2 bars (AuaHa n Wtanusa), koeTo
CbOTBETCTBA Ha BOAHA 06e3neyeHOCT Ha
I030BOTO pacTeHue.

EkCTpeMHO BUCOKWTE TemnepaTypu
Ha Bb3Ayxa Npes3 au 1 aBryct mMecel, Ha
Ha 2015 r. cb3gagoxa ycnosusa 3a BoAeH
CTpec npwv BCMYKU U3CNeABaHN COPTOBE U
knoHose. OT n3cneaBaHeTo Ce yCTaHOBMY,
ye CTOMHOCTUTE NPU pasNnyHNUTE gecepT-
HW COpPTOBE ca B rpaHuunuTe ot -14,7 bars
(MneBeHckn dhaBopuT n MapaHT) go -17,2
bars (MunaHa), koeTo CbOTBETCTBa Ha
BMCOK [0 MHOrO BWCOK BOAEH CTpec.
Cblwarta TeHAeHUMs ce Habnwogasa U
npv BUHEHMTE COPTOBE U K/IOHOBE, MpU
KOUTO CTOMHOCTMTE Ha W3MEpeHus
JINCTEH BOAEH NOTEHUMaN e B rpaHuuuTe
oT -14,0 bars (Ctopro3us) go -18,3 bars
(MNamung 5/76). Camo npu MexaysnaoBus
copT KanbLiku pybuH ce oTumMTa ymepeH
BoAeH cTpec (-12,7 bars). Mopaan Buco-
KATE CpefHOLEHOHOLWHN Temneparypu
NPV BCUYKN COPTOBE W K/IOHOBE, C U3K/0-
yeHMe Ha copT KaWnblkn pyouH, ce
Habnwgasart B pa3/iMyHa cteneH Busyas-
HM CMMNTOMW Ha HegocTur Ha Boga. C
Hali-ACHO  M3pa3eHM CUMMATOMM  Ha
HEeJOCTUTI Ha Bfara, Xxapakrepusmpatim ce
CbC CWIHO /laAMEBMAHO W3BUBAHE Ha
JINCTHUTE NETYpW, NOXbATABAHE N N3CHX-
BaHe Ha cTapwv /iMcTa ce Hab-ngasa npu
jecepTtHuTte copTtoBe MwunaHa, Mwucket
nneseHcku, KapguHan v Utanuma n BuHe-
HUTe PyouH, OumaT 6/46 n Namug 5/76.

MpoOob/XMTENHOTO  3acyllaBaHe
npe3 natoto Ha 2016 r. gonpuHece 3a
BOZHMWA CTPeC npv noBeyeTo OT uscnepn-
BaHUTE COpPTOBE UM KMoHOBe. Cnopep
ckanata Ha Naor, CToOMHOCTUTE Npu pas-
JINYHUTE BBTPEBUAOBU [ECEPTHU COPTO-
Be ca B rpaHuuuTe ot -15,0 bars (JuaHa)
bo -18,3 bars (MunaHa v Ntanns), koeTo

Due to the cold and rainy weather
throughout almost the entire growing
season of 2014 it was found that in all
studied varieties and clones no water
stress was reported. According to the
Naor scale, the values for the different
varieties varied from -6.8 bars (Garant
and Kaylashki Rubin) to -9.2 bars (Diana

and ltalia) corresponding to water
availability in the grapevine.
The extremely high air

temperatures in July and August of 2015
created conditions for water stress in all
investigated varieties and clones. The
study found out that the rates of the table
grapes varieties ranged from -14.7 bars
(Plevenski Favorit and Garant) to -17.2
bars (Milana), corresponding to high and
very high water stress. The same
tendency was also observed for the wine
varieties and clones where the measured
leaf water potential was within the range
from -14.0 bars (Storgozia) to -18.3 bars
(Pamid 5/76).

Only for the interspecific variety Kaylashki
Rubin it was recorded moderate water
stress (-12.7 bars). Visual symptoms of
water deficit were observed to varying
degrees in all varieties and clones,
except Kaylashki Rubin because of the
high average daily temperatures. The
most pronounced symptoms of moisture
deficiency, characterized by strong boat-
like rolling of the leaf blades, yellowing
and wilting of some of the old leaves
were noticed in the table grapes varieties
Milana, Muscat Plevenski, Cardinal and
Italia and the wine varieties Rubin, Dimiat
6/46 and Pamid 5/76.

The prolonged drought in the
summer of 2016 contributed to the water
stress in most of the studied varieties and
clones. According to the Naor scale, the
rates of the different intra-species table
grapes varieties ranged from -15.0 bars
(Diana) to -18.3 bars (Milana and ltalia),
corresponding to high and very high
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CbOTBETCTBA Ha BWCOK W MHOIO BUCOK
BofeH cTpec. [lpn mexayBuaosuTe
COpPTOBE Te3n CTOMHOCTWN Ca CbOTBETHO -
10,3 bars npu copt lNapaHT) n-12,9 bars
npu copt [neBeHckn haBopuT, KOETO
CbOTBETCTBA Ha YyMepeH [0 cpefeH
BOZEeH cTpec. CbluaTa TeHAEHUMA ce Ha-
6n104asa U Npu BUHEHWUTE COPTOBE U KO-
HOBe, MpW KOUTO CTOMHOCTMUTE Ha M3me-
peHnsa IMCTeH BOLEH NOTEHUuan e B rpa-
Huuute ot -9,3 bars pgo 17,0 bars. Mpu
MexayBuaoBuTe coptose e oT -11,6 bars
(CnaBa) po -14,3 bars (MneBeHcka poca),
KOeTO CbLOTBETCTBA Ha YyMepeH [0
cpefeH BofeH cTpec. Npu BbTPEBUAOBK-
Te COpTOBE W K/NOHOBE pe3ynrtarture
paskpvBar BWCOK W MHOroO BMCOK BOJEH
CTpec npwv ycroBuaTa Ha ekcnepuMeHTa,
oT -14,8 bars npu Nm3a go -17,0 bars
npu copta Py6uH. Camo npu mexay-
BMAOBUS YepBeH BUWHEH COPT KabLukm
pyouH He ce otuyuTa BogeH cTpec (-9,3
bars). I npe3 2016 r., Npy BCUYKM COPTO-
BE W K/IOHOBE, C M3K/oveHre Ha KalinbL-
KN pybuH, ce HabnwgaesaT B pasnnyHa
CTeneH BU3yasiH CUMNTOMMU Ha HefoCTuUr
Ha Boga. C MHOro CWU/IHO M3PaseHn cUmn-
TOMW Ha HeJoCTUI Ha Bnara ce Habso-
JaBa npu geceptHute coptose MuniaHa,
MuCKeT NnsIeBeHCKN 1 ViTanus n BUHEHUTE
Py6uH n OumaAT 6/46.

Kato usan10 uvHTeH3uWTeTa Ha Bb3-
JelicTBMe Ha 3acyluaBaHeTO KaTo CTpe-
COB (DaKTOp M HEroBOTO HebNaronpUATHO
B/IMSIHWNE BBPXY pacTexa W pasBUTUETO
Ha /1030BOTO pacTeHWe ca Hai-CUIHO
n3paseHu npes 2015 roguHa.

N3BOAN

Mpe3 uyenua nepuopg Ha uscnepgga-
He ce Habnwpgasa TpanHa TEHAEHUWS Ha
WU3MEHEHNE HA OCHOBHUTE KIUMATUYHU
rnokasarenu, AoBexgallo 40 MOBULLEHUE
Ha oblara TemnepatypHa cyma npes
Beretaymata (C), cpefHOAEHOHOLHUTE
TemnepaTtypu, abCoTHATE MaKCUMasTHM
U  MUHMMaHK Temnepatypu, obuwarta
cyma Ha BasiexuTe npes BeretaluoHHMSA
nepuog u TAXHOTO HepaBHOMEPHO pas-
npegeneHve npes roguHaTta.

water stress. In the interspecific varieties,
these rates were respectively -10.3 bars
for Garant variety and -12.9 bars for
Plevenski Favorit corresponding to mild
and medium water stress.

The same trend was observed in the wine
varieties and clones where the measured
leaf water potential was within the range
from -9.3 bars to 17.0 bars. For the
interspecific varieties, it was -11.6 bars
(Slava) to -14.3 bars (Plevenska Rosa)
corresponding to mild and medium water
stress. For the intra-species varieties and
clones, the results revealed high and very
high water stress under the trial
conditions, from -14.8 bars for Gamza to
-17.0 bars for Rubin variety. Only for the
interspecific red wine variety Kaylashki
Rubin it was not reported water stress
(-9.3 bars).

Visual symptoms of water deficit were
observed also to varying degrees in the
year 2016 in all varieties and clones,
except Kaylashki Rubin. Very strongly
manifested symptoms of moisture
deficiency were monitored in the table
grapes  varieties Milana, Muscat
Plevenski and Italia and the wine
varieties Rubin and Dimiat 6/46.

Generally, the intensity of the
drought effects as a stress factor and its
adverse impact on the grapevine growth
and development was the most
pronounced in the year 2015.

CONCLUSIONS

Throughout the entire period of the
study there has been a permanent trend
of changing in the main weather indicators
leading to an increase of the total
temperature during the vegetation period
(°C), the average daily temperatures, the
absolute maximum and  minimum
temperatures and the total rainfall sum
during the growing season and their
uneven distribution during the year.
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B 3aBucumoct 6uonoruatTa  Ha
OTAe/IHNTE COPTOBE, KOHKPETHUTE KnMa-
TUYHW  YC/IOBUA U perncTpupaHvTe
CTpecoBM 3a Jio3ara YC/oBUA npes
OTAEe/NIHUTE TOAUHKW, Ce OTyMTa Pas/IMYHo
Mo ecTecTBO W cuna HebnaronpusiTHO
B/IMSIHWE BbPXY pacTexa u pa3ButmeTo Ha
nosure.

MexayBnaoBute COPTOBE /103K
apaHT, MNneBeHckn haBoput (gecepTHN),
CnaBa, Ctopro3usi n Kaiimbwkn pyouH
(BMHEHM) Ce OT/NMYaBaT CbC 3HAYUTESTHO
Nno-BMCOKa YCTOMYMBOCT Ha 3acyluaBaHe.
O606LieHnTe AaHHM No3BONsBaT ga ce
TBbPAMW, Ye TAXHaTa MoBULIEHA YCTOWYU-
BOCT € reHeTuuyeckn obycnoseHa W ce
OBIDKM Ha MeXAyBUA0BUS UM NPOU3XO.

Depending on the genetics and
biology of the separate varieties, the
specific weather conditions and the
recorded stressful conditions for the
vineyard during the different years, had an
adverse impact of various nature and
strength on the vine growth and
development.

The interspecific vine varieties
Garant, Plevenski Favorit (table grapes),
Slava, Storgozia and Kaylashki Rubin
(wine) were distinguished by considerably
higher drought resistance. The
summarized data suggested that their
increased resistance was genetically
determined and was due to their
interspecific origin.
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PE3IOME

JIncTHOTO TOpEHe, Kato KOMMOHEHT
Ha UAMOCTHaTa CUCTEMa Ha MUHepasHoO
XpaHeHe, e BaXeH efleMeHT OT TEeXHOJsI0-
TMYHUA NpoLieC Ha NPou3BOACTBO Ha /10308
nocagbyeH maTtepuasl. B npaktukata ce
npegiara LWMPOKO pasHoobpasve OT opra-
HUYHW, OpraHo-MUHEpPasIHA N MUHEepasiHu
NIUCTHN TopoBe. M360pbT Ha noaxogsiua
dopMa 1 HOopMa Ha TopeHe ce cBexja A0
oueHkarta Ha WKOHOMM4Yeckata epeKTmB-
HOCT. V3cnegBaHeTo e npoBefeHo npes3
nepuoga 2014-2016 r. Ha TepuTopuATa Ha
EkcnepmmeHTanHata 6asa Ha WIB -
MneseH. BKopeHeHUTe pe3HuUM ca oT copT
MuckeT  KalnblukW, npucageH  BbPXY
nognoxka bepnaHgvepn x Punapua/COA4.
MpoyyeHn ca cnepgHute BapuaHTu: V1 —
Ka-bop (0,050 l/da), V2 — AmnHo6ecT (0,030
I/da), V3 - Anra-300 (0,120 l/da), K —
KOHTpONa, HeTpeTupaHa C JIMCTHN TOPOBE.
JIncTHWTe TOpOBE Ca BHECEHW ABYKPATHO MO
BpEME Ha BereTauusaTa Ha npucageHute
BKOpPeHeHu pe3Huuu. MonyyeHnTe pesynta-
TV OT U3BBbPLUEHNA CPaBHUTENIEH NKOHOMWNY-
€CKV aHas/I13 Ha pas/IiMyHn hopmMu 1 pasxosa-
HN HOPMW Ha JINCTHWU TOPOBE KaTeropuyHo
noTBbpXAasaT MO3UTUBHOTO B/IMAHWE Ha
TOBA TEXHOJIOTMYHO MEPOMNpPUATUE BbPXY
WMKOHOMUYECKMS eddekT OT NPOU3BOACTBOTO
Ha /1030B MocagbyeH Martepuan. Haii-

SUMMARY

Foliar fertilization, as a component
of the overall mineral nutrition system, is
an important element of the technological
process for vine propagating material
production. In practice, a wide variety of
organic, organic-mineral and mineral foliar
fertilizers are available. The choice of the
appropriate form and fertilization rate is
based on the assessment of the economic
efficiency. This study was carried out in
the period 2014-2016 on the area of the
Experimental Base of IVE - Pleven. The
rooted cuttings were of Muscat Kaylashki
variety, grafted to Berlandieri x
Riparia/CO4 rootstock. The following
variants were studied: V1 — Ka-Bor (0.050
I/da), V2 — Aminobest (0.030 l/da), V3 —
Alga-300 (0.120 l/da), K - untreated
control. The foliar fertilizers were
introduced twice during the vegetation of
the grafted rooted cuttings. The results
obtained from the comparative economic
analysis of the different forms and doses
of the foliar fertilizers definitely confirmed
the positive impact of this technological
procedure on the economic effect for vine
propagating material production. The
highest values of the economic indicators
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BMWCOK/ CTOMHOCTM Ha WKOHOMUYECKUTE
nokasaTenu ca peanuMsupaHu npu npuio-
XXEHVeTo Ha nucTHuTe Topose Ka-bBop (V1)
n AmunHobect (V2), NpM KOMTO HOopmaTa Ha
peHTabuIHOCT Bb3/M3a CbOTBETHO Ha
74,9% n 73,6%. CebecToiiHOCTTa Ha eANHN-
ua npoaykuus 6enexv HamasieHne CbOoT-
BeTHO ¢ 20,2% u c 19,6% npun pasata
BapumaHta Ha JIACTHO MNOAXpaHBaHe B
CpaBHeHVe C HeTpeTMpaHaTa KOHTposa.

KniouoBu Aymu: n0o30B nocagbyeH
mMaTtepuasn, IMCTHO TOpeHe, MKOHOMUYecka
edpeKkTUBHOCT

YBO/,

Pa3Butneto Ha MNpou3BOACTBOTO Ha
N030B NocagbyeH MaTepuasn B cTpaHata B
npoAb/DkeHVe Ha JeceTunetus e 6enssaHo
OT HeraTMBHW TeHAeHuun. CbrnacHo odu-
UvanHuTe JaHHW npoussefeHuTe cTaHaapT-
HY NpucafieHn BKopeHeHn no3u npes 2015 r.
ca 1275,3 xun. 6p., KoeTto e 65130 ABa
NMbTW NOJ paBHULLETO Ha NPOU3BOACTBO
npe3 2008 r. (IASAS, 2009, 2016). OcHoB-
HUTe (haKTopW, C OrPaHNYUTENHO Bb3Aei-
CTBME BbPXY NPOU3BOACTBEHATa [AeNHOCT
ce cBexpaar, OT efHa CTpaHa A0 Hama-
neHata WHBECTWLMOHHA  akKTMBHOCT B
N03apCTBOTO — Cb3JaBaHETO Ha JI030BO
HacaxjeHve e CKbno CTpyBalla WHBECTU-
uMa ¢ OAbAbI Mepuoj Ha Bb3BPbLLLAEMOCT,
KaKkTo 1 € Nno-HucKaTa peasM3aloHHa LeHa
Ha BHOCHMA noOcafgbyeH MaTepuas, oT
Apyra. NoctaBeHu Npy CUHO KOHKYPEHTHM
yCnoBusl, GbArapckiTe NENUHUEPUCTM ca
usnpaseHu npeg npeLv3BUKaTeNCTBOTO 3a
WHOBATMBHO TEXHOJ/IOTMYHO 06HOBSIBaHe,
KOeTo fAa MOBWLUM MKOHOMMYecKaTa edek-
TUBHOCT, PECneKTUBHO KOHKYPEeHTOCNocob6-
HocTTa Ha npounssogcTeoTo (Dimitrova et al.,
2009).

YBenuuaBaHeTo Ha fAo6vBa /1030B
nocagbyeH Martepuan, Kato onpegensiy
thakTop 3a paBHMLLETO Ha eqEeKTUBHOCTTA
Ha npousBoAcTBeHaTa [EeNHOCT B WKOHO-
MUYECKU MN1aH, e CBbp3aHo C ynoTpebaTa
Ha BucokoedhekTnBHM nectuuman. [lo rons-
Ma CTeneH ToBa Ce OTHAacs 3a TopoBeTe ”
ocobeHo 3a Tesu, KoMTO moraT ga ce npu-
narat upe3 HanpbCKBaHe Ha Haf3eMHUTe
BEreTaTMBHM  4acTu Ha  pacTeHusTa.
TpeTvpaHeTo C TAX MoOxe echukacHo fa

were realized with the application of Ka-
Bor and Aminobest foliar fertilizers, where
the rate of profitability was respectively
74.9% and 73.6%. The cost price per unit
of production was reduced respectively by
20.2% and 19.6% in both variants of foliar
fertilization compared to the untreated
control.

Key words: vine propagating
material, foliar fertilization, cost efficiency

INTRODUCTION

The development of vine
propagation material production in the
country has been marked by negative
trends for decades. According to official
data, the standard grafted rooted vines
produced in 2015 were 1 275.3 thousand,
almost twice below the level of production
in 2008 (IASAS, 2009, 2016).

The main factors having a restrictive
impact on the production, on the one
hand, were the reduced inputs in
viticulture — the establishment of a
vineyard is a costly investment with a long
return period, as well as the lower price of
the imported planting material, on the
other hand.

Under the very competitive conditions, the
Bulgarian nurserymen faced the challenge
of innovative technological innovation to
increase the economic  efficiency,
respectively the competitiveness  of
production (Dimitrova et al., 2009).

Raising the vine propagation
material yield, as a determining factor for
the economic efficiency of the production
activity, is related to the use of high-
efficient  pesticides. That concerns
especially the fertilizers, and mainly those
that could be applied by spraying the
above-ground vegetative parts of the
plants.

The treatment with them might efficiently
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Kopurupa HegocTura Ha MUKPO- M Makpo-
HYTPUEHTK, a MOBUSiE NOMOXUTESTHO Bbp-
Xy YCTOMUYMBOCTTa Ha pacTeHusATa Ha pas-
JIMYHK NaToreHu, Aa NoANOMOrHe Npeoaosis-
BaHeTO Ha Xx/sopo3aTa W HeraTuBHUA
xepbuunaeH edpekT (Vasquez and Fidelibus,
2006; Eman A. Abd El Moniem and Abd-
Allah, 2008; Tityanov et al., 2011). Mpwno-
XEHO B noaxopsuia dasa u fo3a /IMCTHOTO
TOpeHe Ha /1035iTa MOXe 3HauuTesHoO fJa
yBenuun g[obuea, CpefHOTO Terno Ha
NN0OOBETE U CbAbPXKAHMETO Ha 3axapu B
TAX. BronormyHn NCTHM TopoBe Ha 6aszarta
Ha cycneHsuu oT Bogopac/v B KOMOUHaLMs
¢ Ca nopobpssaT fobusa M KayeCTBOTO Ha
[JecepTHOTO rpo3fe OT copT Wtanus u
napaMmeTpute Ha MbCTTa OT CcoOpTOBeTe
Sauvignon Blanc n Merlot, ocobeHo npu
cTpec oT knumatuyHn caktopm (Colapietra
and Alexander, 2005; Lasa et al., 2012 ),

Mpe3 nocnegHuTe roAvHN € npoyye-
HO B/VSIHUETO Ha peauvua IMCTHU TOPOBE,
f6oratm Ha MWKPOHYTPUEHTU W eCTeCTBEHW
perynaropu Ha pacTtexa Bbpxy 6uonoruu-
H/WTE XapaKTepUCTMKM Ha NpuUcafeHn no3o-
BM pe3HUUM U MiaauM nosu. [ljokasaHo e
61aronpuAaTHOTO AelicTBME Ha MMYHOLMTO-
(b1T BbPXY BKOPEHSIBAHETO Ha Pe3HULU OT
copt bonrap, npucageH Ha noAnoXka
Pynectpuc gt Jlo (Dimitrova et al., 2010).
JNlucTHOTO TOpeHe c MpoAykTW OT ramarta
Bypan ysenuuaBa [JobuBa CTaHfapTHU
BKOpPEHeHW N103u OT copTtoBeTe Bonrap wu
MuckeT MIEeBEeHCKU W YCMeLwHO MNpoTMBO-
gelictea Ha (QUTOTOKCUYHUMA ecdpbekT, npe-
An3BukaH ot xepbuumpa Jlymakc 538 CK
(Prodanova-Marinova, 2016, Prodanova-
Marinova, 2016%). PasnuuyHa equkacHoCT B
N030BOTO BKOpEHUNVLLLE nokaseart
MaxGrow, Soft — gard, Ka — bor, Alga — 300,
Aminobest 1 Biobest (Pachev et al., 2016).

MpunoXxeHneTo Ha NMCTHOTO TOPEHe,
KaTo TEXHONIOTMYHO 3BEHO OT MNpPOU3BO4-
CTBEHVS NpoLec B NenvHWepckuTe CTonaH-
CTBa, M3MCKBA MKOHOMMYECKa OOOCHOBKA.
Llenta Ha uscnegsaHeTo e Aa ce onpegenu
UKOHOMMYecKaTa edheKTUBHOCT OT ynoTpe-
6ata Ha pas/iMyHn QOpMU U HOPMKU Ha
JIMCTHO TOPEHe nNpv NPOW3BOACTBOTO Ha
N030B NocagbyeH MmaTepuasn.

correct the deficiency of micro- and
macro-nutrients, positively affect the plant
resistance to various pathogens, help
overcome chlorosis and the negative
herbicidal effect (Vasquez and Fidelibus,
2006; Eman A. Abd ElI Moniem and Abd-
Allah, 2008; Tityanov et al., 2011). Vine
foliar fertilization, applied during the
proper stage and dose could significantly
increase yield, the average cluster weight
and sugar content. The biological foliar
fertilizers based on algae suspensions in
combination with Ca improve the yield
and quality of Italy table grape variety and
must indicators of Sauvignon Blanc and
Merlot varieties, especially under climatic
stress  conditions  (Colapietra  and
Alexander, 2005, Lasa et al., 2012).

The effects of a number of foliar
fertilizers rich in micronutrients and
natural growth regulators on the biological
characteristics of grafted vine cuttings and
young vines have been studied in recent
years. Immunocytophyte beneficial effect
on the rooting of cuttings of Bolgar variety
grafted to Rupertris du Lo rootstock have
been proven (Dimitrova et al., 2010). The
foliar fertilization with products from the
Bural range increases the vyield of
standard rooted vines of Bolgar and
Muscat Plevenski varieties and
successfully counteracts the phytotoxic
effect caused by the herbicide Lumax 538
SC (Prodanova-Marinova, 2016;
Prodanova-Marinova, 2016%). Different
efficacy in the vine nursery was shown by
MaxGrow, Soft — Gard, Ka — bor, Alga —
300, Aminobest and Biobest (Pachev et
al., 2016).

The application of foliar fertilization,
as a technological step in the production
process in the nurseries, requires
economic justification. The objective of
the study was to determine the economic
efficiency of using different forms and
norms of foliar fertilization in the
production of vine propagation material.
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MATEPWNAN N METO4WA

N3cnepsaHeTo e npoBefeHo npes
nepuopga 2014-2016 r. Ha TepuTopuATa Ha
EkcnepumeHTaniHaTta 6asa Ha WB,
MneseH. Pe3Huuyute oT copTt Mwucker
Kalinbluky, npucajeHn Ha NoAM0XKa
Bepnangnepn x Punapns/CO4 ca napa-
oUHUpaHu, cTpaTndmumpaHin, BKOPEHEHN
1 HaTopsaBaHun ¢ N, P 1 K no TexHonoruaATa,
Bb3npueta ot W/B (Dimitrova et al., 2007;
Dimitrova et al., 2008). TpeTupaHeTo C
nucTHUTe TopoBe Ka-bBop, AMMHOGECT W
Anra — 300 e n3BbPLIEHO ABYKPATHO Mnpes
Beretauusita Ha npucageHnte pesHuuy (Ha
TpugecetTuss Uu LIeCTAEeCeTUss [AeH cnej
BKOpEHsBaHe Ha pes3HuuuTe). BapuaHTute
Ha onuTa ca KakTo cnefpa:

V1 - Ka-bop (0,050 l/da);

V2 — AMunHobecT (0,030 l/da);

V3 - Anra — 300 (0,120 l/da);

K — KoHTpona, HeTpeTupaHa C
JNINCTHW TOpOBeE.

OnuTBLT € 3af0XkeH B YeTupu no-
BTOpeHuA. [aHHuTe 3a fobusa cTtaHdapT-
HMW BKOPEHEHM N03N ca 06paboTeHn C
ancnepcuoHeH aHanms  (Dimova and
Marinkov, 1999). CToliHOCTWTE Ha NoKa3a-
TeNs ca OCpefiHEHU 3a TPUroAvLIHWUA ne-
puon Ha ekcneprvMeHTa, 3a Aa ce 130Mu-
pa B/IMSHWETO Ha pasnMunsaTta B KIMMa-
TUYHUTE YC/I0BUA Ha roguHata. Bb3 ocHo-
Ba Ha MpoueHTa cTaHAapTHU npucaneHu
BKOpPEHEeHW /1031 cpefHo 3a TpUTe roguHn
€ M3YMC/IeH TeopeTuyHusA [o6MB Ha eau-
HUUa naoLy,.

MikoHOMUYeckaTa OLeHKa Ce OCHO-
BaBa Ha cuctemMa OT HatypasHun W
CTOMHOCTHM MNokazaTenu — goous (6p.ha’
1), obwa  npoaykums (BGN.ha'l),
Npou3BOACTBEHN  pasxoam (BGN.ha'l),
4ynCcT O0X0pA, (BGN.ha'l), cebGecToiHOCT
(BGN.6p'1), HOopMa Ha peHTabunHoct (%)
(Mihaylov and Zapryanov, 2005; Kirovsky,
2012).

Mokasarenute AONbAHUTENEH [0O-
6vB (6p.ha™), monbnHuTenHa obwa npo-
aykums (BGN.ha™), gombaHUTENeH uuct
poxon (BGN.ha™) 1 koechuumeHT Ha
e()eKTBHOCT Ha pasxoauTe 3a TOopeHe
(BGN) ca n3non3eaHu 3a M3BbpLUBaHE Ha

MATERIAL AND METHODS

The study was carried out during
the period 2014 - 2016 at the
Experimental base of IVE - Pleven.
Muscat Kaylashki variety cuttings grafted
to Berlandieri x Riparia/CO4 rootstock
were waxed, stratified, rooted and
fertilized with N, P and K in accordance
with the technology adopted at IVE
(Dimitrova et al., 2007; Dimitrova et al.,
2008). The treatment with the foliar
fertilizers Ka-bor, Aminobest and Alga-
300 was performed twice during the
rooted cuttings vegetation period (on the
30th and 60th day after the rooting of the
grafted cuttings). The trial variants were:

V1 — Ka-bor (0.050 l/da);

V2 — Aminobest (0.030 l/da);

V3 - Alga — 300 (0.120 I/da);

K — control, not treated with foliar
fertilizers.

The trial was set in four replicates.
The data on the yield of the standard
rooted vines were processed by analysis
of variance (Dimova and Marinkov, 1999).
The average data for this indicator were
taken so that the impact of differences in
the climatic conditions of the year could
be isolated. The theoretical yield per unit
of an area was calculated based on the
rate of standard grafted rooted vines on
the average for the three years.

The economic assessment was
based on a system of natural and value
indicators — yield (pc.ha™), total output
(BGN.ha™), production costs (BGN.ha™),
net income (BGN.ha'), cost price
(BGN.6p™), rate of profitability (%)
(Mihaylov and Zapryanov, 2005; Kirovsky,
2012).

The indicators additional vyield
(pc.ha™), additional total output (BGN.ha™),
additional net income (BGN.ha) and
fertilizing cost efficiency coefficient (BGN)
were used for the comparative
assessment of the economic effect of the
individual variants of foliar fertilizing of the
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CpaBHUTENHA OLlEeHKa Ha WMKOHOMWYECKUs
edekT, peanmsnpaH No OTAENHN BapuaH-
TV Ha NNCTHO NoAXpaHBaHe Ha BKOPEHe-
HUTe no30Bu pe3Huym (Mihaylov and
Zapryanov, 2005; Radomirska, 2011,
Manolova et al., 2015). JONbAHUTENHUSAT
[Oo6MB ce n3uucnsBa Kato passimka Mex-
Oy paBHULLETO Ha nokasartens, peannsu-
paHo npu BCEKW OT M3NUTBAHUTE BapuaH-
TW CNpsIMO HeTpeTupaHaTta KOHTpona.
Pa3xoguTe 3a TOpeHe BK/IOYBAT cymara
Ha BNOXEHWSATa 3a 3aKynyBaHe U BHacsiHe
Ha /IMCTHWUTE TOPOBE, KaKTo 1 pasxoaute
3a npubupaHe Ha nonyvyeHaTa AOMbJHW-
TenHa npoaykuusa. fJonbnHuTenHata 06-
Wwa npoaykums npeacraBnsBa CTOWHOCT-
HaTa OLUEHKa Ha peanu3upaHvst AOMb/IHK-
TefneH fo6us, BCNeACTBME OT TOPEHeTO no
JefcTBally nasapHy LeHW. [onb/HUTENHU-
AT UACT JOXO[, Ce M3YMCNABa KaTo passmka
MeXay AOMb/HUTENIHATA 06LLa NpoAyKLMs 1
B/IOXEHWTE pasxoay 3a TopeHe.

Ha ocHoBa Pa34eTHO-KOHCTPYKTUBHUA
noaxoA ca CbCTaBEHW MOAPOGHM TEXHOSIO-
TMYHW KapTu N0 BapmaHTW Ha eKkcnepuMeHTa
(Nikolov, 1997, Kanchev and Doichinova,
2005). MaTepuanHuTe BNOXEHUSA ca OCTONA-
HOCTEHM MO AelCTBalLM Ma3apHW LEHU KbM
M. Hoemspu 2016 r., a Tpygosute — no
HOPMU W pa3LueHkn, nsnonssaHu B UIB -
MneseH. ObwaTta cyma Ha npou3BoACTBe-
HATE pasxoaM BKIKWYBA CaMO MNpekuTe
pasxoau, 6e3 Tesu no opraHusaumsa wu
ynpaBneHne Ha npou3BoAcTBOTO. CToiA-
HOCTHaTa OLEeHKa Ha npoaykuuata oT
CTaHAapTHW MpUcajeHn BKOPEHEHW 03U €
M3BbpLIEHA MO cpefHa peann3alMoHHa
ueHa ot 2,28 neBa 3a 1 6p., cbracHo
UHopMaLusaTa Ha HaumnoHaHna cTaTucTu-
YECKM NHCTUTYT.

PE3YJITATU N OBCBXAAHE

[JaHHuTe 3a paBHULLETO Ha OCHOB-
HUA pe3ynTaTtuBeH nokasaten oT Mpowus-
BOACTBeHaTa [eNHOCT — MpoLueHTa CTaH-
JapTHU  npucajeHn BKOPEHEHW 103K,
ACHO [eMOHCTpupar noslyyeHuTe no-
[06py cTonaHcku pesynrtatu, noj Bb3-
[eiCTBMeTO Ha IMCTHOTO TOPeHe B cpas-
HEHMe C HeTOPEHMS KOHTPOJIEH BapuaHT
(durypa 1). MpouUeHTBLT € Hali-BUCOK Npwu

and
2011;

rooted vine cutting (Mihaylov
Zapryanov, 2005; Radomirska,
Manolova et al., 2015).

The additional yield was calculated as the
difference between the rates of the
indicator obtained from each of the tested
variants compared to the untreated
control. The fertilization costs included the
sum of the inputs for the purchase and
applying the foliar fertilizers, as well as the
costs for harvesting the additional
production.

The additional total output represented
the value estimate of the additional yield
obtained as a result of the fertilization at
current market prices. The additional net
income was calculated as the difference
between the additional total output and
the costs of fertilization.

Detailed technological charts of the
trial were drawn up on the basis of the
accounting-constructive method of
calculation (Nikolov, 1997, Kanchev and
Doichinova, 2005). The material inputs
were assessed at the current market
prices by November 2016, and the labor —
by norms and rates used in IVE - Pleven.
The total amount of the production costs
included only the direct costs, excluding
those for the production organization and
management. The value assessment of
the premium grafted rooted vines was
carried out at an average realization price
of BGN 2.28 per 1 piece, according to the
National Statistical Institute.

RESULTS AND DISCUSSION

The data about the main resultant
indicator of the production activity — the
rate of standard grafted rooted vines,
clearly demonstrated the better economic
results obtained with foliar fertilization
compared to the untreated control (Figure
1).

The rate was the highest in the variant of
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BapuaHta Ha NpPWIOXEHWE Ha JIMCTHUA
Top Ka-6op (V1) - 52,39%. [lpu
OoCTaHa/MTe [Ba BapuaHTa Ha JIUCTHO
TopeHe — AmuHobect (V2) n Anra -300
(V3), NpoueHTBbT Ha CTaHOapTHWUTE N03n
nputexasa MHOro 6/IM3KM CTOWHOCTH,
cboTBeTHO 51,9% 1 51,6%.

the foliar fertilizer Ka-bor (V1) — 52.39%.
In the other two variants of foliar
fertilization - Aminobest (V2) and Alga-
300 (V3), the rate of the premium vines
had very close values, 51.9% and 51.6%,
respectively.

60,00 52,39

51,90

51,60

50,00

41,10

40,00

% 30,00+

20,00+

10,00+

0,00

V1 - Ka-bor

V2 -Aminobest

V3 - Alga-300 KoHTpona/Control

BapuaHTu/variants

®dur. 1. NonyyeH NPoLEeHT CTaH4apPTHU NpUcaieHn BKOPEHEHU 1031 NO BapuaHTU Ha
JIUCTHO TOpeHe cpefHo 3a TPUroAULLHUA Nepnos Ha ekcriepumMmeHTa, %
Fig. 1. Obtained rate of standard grafted rooted vines per variants on the average for

the three years of the trail, %

MpensuncneHnaT TeopeTudeH cpe-
JeH [o6uB OT efuHMLa Now, npu Boge-
lWMA BapuaHT No OTHOLUEHME NpoLeHTa
CTaHAaPTHW NPUCAAEHN BKOPEHEHU /103U —
V1 (Ka-6op) 6enexu yBesvyeHne B
CpaBHEHME C HeTpeTMpaHns BapuaHT,
KoeTo Bb3M3a Ha 13548 6p.ha’l
(Tabnuuya 1). MNMpeBULLIEHNETO B CTOMHOC-
TUTE Ha nokasartens CnpsMOo KOHTposaTa
(K), ycTaHOBEHO npu /NCTHO TOpPEHE C
AmnHobecT (V2) e B pasmep Ha 12 960
6p.ha™, a npu TpeTupaHe ¢ NMCTHUS TOp
Anra-300 (V3) — 12 600 6p.ha™. Hanpa-
BEHUST AMCMNEPCUOHEH aHasIM3 Ha AaHHuTe
3a fobuBa CTaHAAPTHW BKOPEHEHWU 103U
nokasea [06pa OCUrypeHOCT Ha pasfmkuTe
CNpsIMO  KOHTpoOflatTa W nNpu  TpuTe
TpeTupanHm BapmaHta (GD (5,0%) = 4,735;
GD (1,0%) = 7,174; GD (0,1%) = 11,532).

CnepBaiikn guHamukaTa Ha cpef-
HMs 0o6uB, KaTo onpegensuw, chaktop 3a
paBHULETO Ha obuwara npoAyKuus,
cymara Ha nokasartesis € Hail-Bucoka npu

The recalculated theoretical
average yield per unit of an area of the
leading variant in terms of standard
grafted rooted vines - V1 (Ka-bor) marked
an increase compared to the untreated
variant, amounting to 13 548 pc.h™ (Table
1).

With the foliar fertilizer Aminobest (V2)
the rate of this indicator exceeded the
control (K) with 12 960 pc.ha’l, while for
Alga-300 (V3) with 12 600 pc.ha’l. The
analysis of variance of standard rooted
vines yield showed a good support of the
differences compared to the control for all
three treated variants (GD(5.0%) = 4.735;
GD(1.0%) = 7.174; GD(0.1%) = 11.532).

Following the average Vyield
dynamics as the determinant of the total
output rate, the sum of the indicator was
the highest in the variant of Ka-bor (V1)
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BapuaHTa Ha JIMCTHO TopeHe c Ka-6op
(V1), npeBu1waBaliku paBHULWETO, NOCTUr-
HaToO nNpu KoHTponarta ¢ 27,5% un CcboT-
BeTHO ¢ 0,9% un ¢ 1,5% oT4yeTeHOTO npu
BapuaHtTMTe Ha TopeHe ¢ AMuHobecT
(V2) n Anra—300 (V3) HuBo. MNonyyeHarta
o6lWa npogykums npu nocnegHuTe ABa
BapuaHTa HapacTBa CbMNOCTAaBEHO C
BapuaHTa 6e3 IMCTHO TOpeHe, CbOTBETHO
€ 26,3% un ¢ 25,5%.

Tabnmuya 1. IKOHOMMYECKN pesynTatu
J1030BO BKOpeHUuLle

foliar fertilization, exceeding the control
rate by 27.5% and respectively by 0.9%,
and 1.5% accounted in the variants of
Aminobest (V2) and Alga-300 (V3)
fertilization. The total output obtained in
the latter two variants increased
respectively by 26.3% and 25.5%
compared to the variant without foliar
fertilization.

OT NPUIOXKEHNETO Ha JINCTHO TOpPEHE B

Table 1. Economic results of the application of foliar fertilization in vine nursery

Mokasartenw/Indicators BapuaHTtwn/Variants
V1 Ka-60p | V2 AMnHoGecT V3 Anra-300 | KoHTpona
Ka bor Aminobest Alga - 300 Control
CpepeH no6uB, 6p.ha™ 62868 62280 61920 49320
Average yield, pcs. per ha
O6La npoaykuus, BGN.ha™ 143339 141998 141178 112450
Total output, BGN.ha™
Mpon3soacTeeHn pasxoan, BGN.ha™ 81963 81810 82151 80797
Production costs, BGN.ha™, including
B T.4. 3@ JINCTHO TOpeHe 454 329 689 0
foliar fertilization costs
Uuct poxoa, BGN.ha™ 61376 60188 59027 31653
Net income, BGN.ha™
CebecToiiHocT, BGN 3a 1 no3unuyka 1,30 1,31 1,33 1,64
Cost price, BGN per pc.
Hopma Ha peHTabunHocT, % 74,9 73,6 71,9 39,2
Rate of profitability, %
MpWIoXeHNeTo Ha NUCTHOTO NoA- The foliar nutrition as a

XpaHBaHe, KaTo TexXHOJIOTMYHO Meponpus-
TMe B /I030BO BKOPEHUNULLE, € CBbP3aHo C
OCbLUECTBABAHETO  Ha  AOMbJIHUTESHU
pasxo4u 3a 3akynysaHe W BHacsaHe Ha
JNINCTHUSA TOP U NpubUpaHe Ha JOMbAHUTEN-
HO noJslyyeHaTa NPoAyKLMSA nog nonoxuren-
HOTO My Bb3felicTBue. Pa3xoguTe 3a npu-
[06VBaHe 1 BHacsiHe Ha npenapaTta ca Haii-
BMCOKW MpW BapuaHTa Ha NpUIoXKeHue Ha
Anra-300 (V3), kato npesuwasaT CbC
109,4% cymaTta Ha HeobxogmmuTe BrIOXe-
HUA Npu NUCcTHUA Top AMKHo6GecT (V2) n ¢
51,8% npu BaprvaHTa Ha TpeTupaHe c Ka-
60p (V1), KOeTo ce Ab/MKU Ha No-BMcokarta
nasapHa LeHa Ha npoaykta. YBennyeHmeTo
Ha oblaTta cyma Ha NpPoOu3BOACTBEHMUTE
pasxoau, CbNoCTaBeHO C U3BBbPLUEHUTE Npu
HEeTOPeHUss BapuaHT e KakTo cnejsa: C
1,4% npn V1 — Ka-6op, ¢ 1,3% npn V2 —
AmunHobecT u ¢ 1,7% npu V3 — Anra-300.
Mo-6bP3MAT TEMN Ha HapacTBaHe Ha
NPOAYKTMBHOCTTA OT eAuHuiua now, B

technological procedure in the vine
nursery had been related to the additional
costs of purchase and applying the foliar
fertilizer and harvesting the additional
production obtained under its positive
impact. The costs of getting and
introducing the preparation were the
highest in the variant of Alga-300 (V3),
exceeding by 109.4% the amount of the
required input for the foliar fertilizer
Aminobest (V2) and by 51.8% in the
variant of treatment with Ka-bor (V1), due
to the higher market price of the product.
The increase of the total production costs
compared to the non-fertilized variant
was as follows: by 1.4% for the leaf
fertilizer V1 — Ka-bor, by 1.3% for V2 —
Aminobest and by 1.7% for V3 — Alga-300.

The faster rate of productivity
growth per unit of an area compared to
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CpaBHeEHMe C pacTexa Ha Npou3BOACTBe-
HUTEe pa3xoau obycriaBs MOBULLEHOTO paB-
HYLLLE Ha YUCTWSA OO0XO0A, YUNSATO Cyma e Hai-
BMCOKa Npu TpeTupaHe ¢ NUCTHUA Top Ka-
6op (V1) — 61 376 BGN.ha™. YBenuueHue-
TO CMApPsSIMO KOHTPO/SIHWA BapuaHT e B
pa3mep Ha 93,9%. Cymata Ha nokasarens
npy AMCTHO TopeHe ¢ AmuHobGecT (V2) u
Anra-300 (V3) npeBuwaBa Tasn npwu
HeTpeTVpaHusi BapuaHT cboTBeTHO ¢ 90,1%
n c 86,5%. Pasnukata mexay cymaTta Ha
unucTuUs O0X0A4 NpU KOMEHTUpaHuTe ABa
BapuaHTa e B pasmep Ha 1161 BGN.ha™ B
nonsa Ha V2 — AM1MHo6ecT.

Hopmata Ha peHTabusiHOCT, Kato
WHTErpasieH nokasartesl 3a MKOHOMUYECKUSI
ehekT OT /IMCTHOTO TOpeHe, € Hali-BMcoka
npv BapuaHTta Ha TpeTupaHe ¢ Ka-6op (V1),
KaTo yBeNMYEHMEeTO B paBHULLETO Ha
pe3ynTaTvBHUSI NoKasaTes CbMNOCTaBEHO C
KOHTPOIHUA BapuaHT e B pa3mep Ha 91,1%.
Mpy cbwus BapnaHT cebecToHOCTTa Ha
eflHa no3unyka e Haii-Hucka — 1,30 BGN 3a
6poii. NMoBMLWIEHNETO B peHTabunHoOCTTa Ha
npon3BOACTBOTO, KaTo cneAcTBMe OT JIUCT-
HOTO TOpPEHe, CbMNOCTABEHO C KOHTposata
(K) Bb3nm3a Ha 87,8% npu TpeTupaHe C
AmnHobect (V2) u Ha 83,4% npwu
TpeTupaHe ¢ Anra-300 (V3).

the growth of the production costs
determined the increased net income, as
the highest amount was obtained in the
variant of Ka-bor foliar fertilizer (V1) - 61
376 BGN.ha™. The raise compared to the
control variant was 93.9%. The sum of
the indicator for Aminobest (V2) and
Alga-300 (V3) exceeded that of the
untreated variant by 90.1% and 86.5%,
respectively. The difference between the
net incomes from the latter two variants
was 1161 BGN.ha' in favor of V2 -
Aminobest.

The rate of profitability, as an
integral indicator of the foliar fertilization
economic effect, was the highest in Ka-
bor variant (V1), as the increase of the
resultant indicator compared to the
control variant was 91.1%. In the same
variant, the cost price per vine was the
lowest — BGN 1.30 per piece. The
increase of the production profitability as
a result of the foliar fertilization compared
to the control (K) was 87.8% for
Aminobest (V2) and 83.4% for Alga-300
(V3).

Tabnuua 2. VIkoHomMuyecKka etpekTUBHOCT OT NPU/IOXKEHNETO Ha JINCTHO TOpPeHe B

NN030BO BKOPEHWU/NLLE

Table 2. Economic efficiency of foliar fertilization in vine nursery

Mokasartenu / Indicators BapwaHTn / Variants
V1 Ka-60p V2 AmuHo6ecT| V3 Anra-300 |K — KoHTpona|
Ka-bor Aminobest Alga - 300 Control
[JonbaHUTeNneH fo6ws, 6p.ha’ 13548 12960 12600 0
Additional yield, pcs.ha™
[lombnHUTeNHa o6wa npoaykums, BGN.ha™ 30889 29549 28728 0
/Additional total output, BGN.ha™
JIONBb/THUTENHN pa3Xo4m 3a JIMCTHO TOPEHE U 1166 1014 1354 0
npubupaHe Ha fOMb/HUTENHATA NPOAYKLUMS,
BGN.ha™
/Additional costs for application of the foliar
fertilizers and for harvesting of the additional
production, BGN.ha™
JonbaHuTeneH unct goxod, BGN.ha 29723 28535 27374 0
/Additional net income, BGN.ha™
KoedhnumeHT Ha edpeKTMBHOCT Ha pa3xoguTe 25,49 28,14 20,22 0
3a TopeHe, BGN.ha™
Cost efficiency coefficient, BGN.ha™
[aHHnTe OT cpaBHUTETHUSA aHan3 The comparative analysis data
Mexay TpuTe BapuaHTa Ha uctHo | from the three variants of foliar

TOpeHe ou4epTaBaT HaW-BUcCokn cToii- | fertilization outlined the highest rates of
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HOCTW Ha [ONbJ/IHUTESHUA [06MB CTaH-
JapTHV npucajeHn BKOPEHEHW 103W,
pecnekTMBHO Ha AOMbAHWUTENHaTa obla
npoaykuuss  OT  eduvHuua naow, B
CNefCcTBUE NPUIOXKEHNETO Ha npenapara
Ka-6op (V1) (Tabnuuya 2). CtoliHOCTUTE
Ha HaTypaslHUsl MokasaTen HapacTsaTt C
45% B cCpaBHeHWe C BapuaHTa Ha
ynoTpeba Ha nucTtHua TOop AMUHOGECT
(V2) u cbe 7,5% cnpsamo Anra — 300 (V3).
YBe/IMYEHNETO B pasmepa Ha [OMb/HU-
TenHarta o6wa Nnpoaykumsa e CbOTBETHO C
1340 BGN.ha™ u ¢ 2161 BGN.ha™. Tere-
pUPaHUAT OOMbAHUTENEH YUCT [0X04 B
pesynrtaT oT ynoTpebaTa Ha JIMCTHUS Top
Ka-6op (V1) e ¢ no-BUCOK pasmep, Cbnoc-
TaBeH C NOJIlyY4eHus Mpu ocTaHanute ABa
BapuaHTa. lNMpeBuweHNeTo e B pasmep Ha
4,2% cnpsmo V2 — AMrnHo6ecT 1 Ha 8,6%
B cpaBHeHue ¢ V3 — Anra-300.

CpaBHMTENHATA OLEHKa Ha Ba-
pyaHTUTE Ha NPWUIOXKEHUE HA JINCTHO
TOpeEHe B JI030BOTO BKOPEHW/MLLE Ce
OCHOBaBa Ha CTOMHOCTWUTE Ha nokasare-
ns  kKoedmumeHT Ha e(eKTMBHOCT Ha
pasxoauTe 3a TOpeHe, U3YUCNEH KaTo
CbOTHOLLUEHNE MEeXAy peanm3npaHara
JonbnHuTeNHa nevanba u pasxoauTe 3a
NPWIOXKEHNE Ha JIMCTHUTE TOpPOBE MU
npubupaHe Ha [AONb/HWTENHO Mosyye-
HaTa npoaykuus. C Haii-B1COKa eheKTmB-
HOCT ce OT/IM4yaBa BapuaHTa Ha TpeTupa-
He ¢ AmuHoGecT (V2), npu koiito 1 BGN
B/IOXKEH 3a MoAXpaHBaHe Ha BKOPEHEHU-
Te pesHuun peanmsupa 28,14 BGN
JOoNMb/HUTENHa nevyanba. CToNHOCTTa Ha
KoedmymeHta Ha edEeKTMBHOCT Ha
pasxoauTe npu TO3M BapuaHT npesuLLasa
peanusnpaHuTe CTOHOCTM npu
OoCTaHa/IMTe BapuaHTu Ha JIMCTHO TOpeHe
CbOTBETHO ¢ 10,4% cnpsAmMO JINCTHUA TOp
Ka-6op (V1) u c 26,1% cpaBHeHO cC
BapuaHTa Ha MpUMIOXeHWe Ha npenapaTa
Anra-300 (V3).

N3BOAN

Pesyntatute 0T  M3BbplUEHaTa
CpaBHUTE/IHA MKOHOMMYECKA OLEHKa Ha
pasfinyHn OPMM 1 Pas3xofHW HOPMMK Ha
JINCTHU TOPOBE KaTeropuyHo NoTBbPXAa-

the additional yield of standard grafted
rooted vines, respectively of the
additional total output per unit of an area
from the application of Ka-bor (V1) (Table
2).

The natural indicator rates increased by
4.5% compared to Aminobest (V2) and
7.5% versus Alga - 300 (V3). The rise in
the amount of the additional total output
was 1340 BGN.ha™ and 2161 BGN.ha™,
respectively.

The additional net income generated as a
result of the use of Ka — bor foliar fertilizer
(V1) was higher than the other two
variants. The excess was 4.2% in
comparison with V2 — Aminobest and
8.6% versus V3 — Alga-300.

The comparative assessment of
the foliar fertilization variants in the vine
nursery was based on the indicator of the
fertilizer cost efficiency coefficient
calculated as the ratio between the
additional profit and the application costs
of the foliar fertilizers and the additional
harvesting of the obtained production.

The most cost-effective variant was the
one of Aminobest (V2) where BGN 1
invested for the nutrition of the rooted
cuttings generated BGN 28.14 additional
profit.

The cost efficiency ratio for this variant
exceeded the obtained rates for the rest
variants of foliar fertilization by 10.4%,
respectively, compared to Ka-bor (V1)
and by 26.1% compared to Alga-300
(V3).

CONCLUSIONS

The results obtained from the
comparative economic analysis of the
different forms and doses of the foliar
fertilizers definitely confirmed the positive
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BaT MO3WTUBHOTO B/IMSAAHWE HAa TOBa TeEX-
HOMOMMYHO MEpPOMNpUATUE BBPXY WKOHO-
MuyeckuTe pesyntatu oT Nnpou3BOACTBO-
TO Ha /1030B NocafbyeH martepuasl.

Hail-BUCOKM CTOMHOCTU Ha WKOHO-
MUYECKUTE MoKasaTenu ca peasvsvpaHu
OT MPWIOXEHMETO Ha JIMCTHUTE TOpOBE
Ka-6op (V1) u AwmwuHobect (V2), npu
KOUTO HOpMarta Ha peHTabu/IHOCT Bb3/u-
3a CbOTBETHO Ha 74,9% u 73,6%. Cebe-
CTOMHOCTTa Ha eguHMLa npoaykums 6ene-
XN HamasieHne cboTBeTHO ¢ 20,2% u C
19,6% npu gBata BapuaHTa Ha JIMCTHO
noAxpaHeaHe B CpaBHEHWe C HeTpeTupa-
HaTa KoHTpona.

CToliHocTMTe Ha KoedhmumeHTa Ha
e(PeKTVBHOCT Ha pa3xoauTe 3a TOpeHe U
npubupaHe Ha Jonb/HUTENHaTa NpPoAyk-
Uusi onpeaensit kKato MKOHOMWUYECKN Haii-
epekTMBEeH BapuaHTa Ha ynotpeba Ha
mMcTHuSA Top AMuHo6ecT (V2), npu KOWTo
efnHnua pasxoan reHepupar 28,14 BGN
JOMb/IHUTENEH 4YUCT A0XOoA, crefiBaH OT
V1 - Ka - 60p 1 V3 — Anra-300.

impact of this technological procedure on
the economic effect for vine propagating
material production.

The highest values of the economic
indicators were realized with the
application of Ka-Bor (V1) and Aminobest
(V2) foliar fertilizers, where the rate of
profitability was respectively 74.9% and
73.6%. The cost price per unit of
production was reduced respectively by
20.2% and 19.6% in both variants of foliar
fertilization compared to the untreated
control.

The rates of the fertilizing costs
efficiency coefficient and harvesting of the
additional production determined as the
most cost-effective variant the one of
Aminobest (V2) foliar fertilizer where BGN
1 costs generated BGN 28.14 additional
net income, followed by V1 — Ka-bor and
V3 — Alga-300.
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Economic results from the application of RootMost
organic fertilizer in the production
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PE3IOME

C uen onpegesnsHe Ha UKOHOMUYeC-
Kns edpekT e U3BbPLUEH NKOHOMUYECKN aHa-
/I3 Ha NoJslydyeHnTe pesynTatu OT NPUIoXxe-
HMETO Ha opraHnyHus Top RootMost npu
Npou3BOACTBOTO Ha JI030B NOCafbyeH
matepuan. N3cneposartesckara AeliHOCT ce
OCHOBaBa Ha [aHHWUTe OT MpPOBefeH ekcre-
pYMEHT BbB BKOPEHUNULLETO Ha Ekcnepu-
MeHTanHarta 6asa Ha VIHCTUTyTa no so3ap-
CTBO ¥ BMHApCTBO - neBeH npe3 nepuoga
2014-2016 r. BKopeHeHuTe pe3HuuuM ca oT
yepBeHWss BUHeEH copT Mepno u 6enus
BVMHEH copT MuCKeT BpayaHCKu, npucageHu
Bbpxy nognoxkata bepnaHavepu X
Punapua CO4. PacTexHuaT ctumynarop e
BHAacsH [JBYyKpaTHO C MOMMBHWUTE BOAM
(cbepTuranmn) upes cucrtemara 3a KankoBo
HanosiBaHe B Ao3a 8 L/ha. CbnocTtaBeHu ca
CTOAHOCTUTE HA WKOHOMMYECKMTe rfokKasa-
TeNn npu TpeTupaHua BapuaHT Cchnpsmo
HeTpeTMpaHaTa KOHTpOsia Npy BCEKU euH
OT ABaTa coprta. CpaBHUTE/THUAT aHan3 Ha
OCHOBa CTOMHOCTUTE Ha HaTypasiHUA pesyri-
TaTVBEH noKasartesl — NPOLUEHT CTaHA4apTHU
npucageHn BKOPEHW 103K, OCPefHEeHW 3a
TpUTE TOAUHW Ha EeKCNepumeHTa, MoTBbLP-
XJaBa KaTeropvyHo no3MTUBHOTO BWSIHWE
Ha U3nuTaHuAa npenapar u Npu gsarta copra.

SUMMARY

An economic analysis of the results
obtained from the application of the
RootMost  organic fertilizer in the
production of vine propagation material
was made for determining the economic
effect. The research was based on the
data from an experiment carried out in the
nursery of the Experimental Base of the
Institute of Viticulture and Enology -
Pleven in the period 2014-2016. The
rooted cuttings were from Merlot red wine
variety and Muscat Vrachanski — white
wine variety grafted to Berlandieri x
Riparia SO4 rootstock. The growth
stimulator was introduced twice with the
irrigation water (fertigation) through the
drip irrigation system at a dose of 8 L/ha.
The rates of the economic indicators in
the treated variant were compared versus
the untreated control for each of both
varieties. The comparative analysis based
on the rates of the natural resultant
indicator, the percentage of standard
grafted rooted vines, on the average for
the three years of the experiment,
definitely confirmed the positive impact of
the tested preparation for both varieties.
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TeopeTuyHuAT [06MB, MpeusyncneH Ha
efivHuUa nsow, Npu TPeTUpaHus BapuaHT C
BKOPEHEeHU pe3Huum oT copT Mepno npesu-
wasa C 44,4% ycTaHOBEHOTO paBHULLE Ha
nokasartesis nNpwv HeTpeTMpaHara KOHTPONa,
a npv pesHuuuTe oT CopT MuCKeT BpayaH-
CKM yBeJ/IMYEeHVETO € B pasmep CbOTBETHO
Ha 27,3%. lMpun copt Mepno Hopmata Ha
peHTabu/IHOCT Npu  TpeTupaHusa BapuaHT
6enexun npesuweHne ¢ 235,8% cbnoctase-
HO C KOHTponarta, a cebecToiiHOCTTa Ha
efvH/La NpoayKuusa ce cHmxkasa C 28,6%.
Bb3BpbliaemMocTTa Ha eguHuLa BOXEHUSs
npy BapuaHTa Ha nogxpaHeaHe ¢ RootMost
Ha npucajeHnTe BKOPEHEHW pe3Huun oT
copT MwuckeT BpayaHCKM HapacTBa CbC
139,3% B cpaBHeHWE C HETOPEHUSA BapuaHT,
a cebecToliHOCTTa Ha efHa cTaHjapTHa
npvcageHa BKOpeEHeHa fo3a HamasissBa C
19,1%.

Kno4oBu Aymu: /10308 nocagbyeH
MaTtepuan, BKopeHunuule, depTturauus,
MKOHOMUYECKN ehbekT

YBO[,

Mpon3BoACTBOTO Ha J1030B Moca-
ObYeH mMaTtepuasl e ocHoBaTta, ocurypsisa-
la cTabunHoTo pasBMTUE Ha J103apCTBO-
TO B CTpaHaTa, CbXxpaHsBaikn HaunoHan-
Hata WOEHTUYHOCT Ha cekTtopa. B ycro-
BMATA Ha CWU/THO KOHKYPEHTHa cpefaa, noa-
ObpXaHeTo Ha MKOHOMMWYECKN XM3HEeCHNo-
CO6GHO NPOM3BOACTBO Ha NpuUcageHn BKO-
peHeHn /1031 NocTaBa BbLMpPOCA 3a OnTu-
MU3NpaHe Ha C/IOKHUSA TEeXHOMOornyeH
npoLec, BbpXY KOWTO okas3BaT B/IUSIHUE
KOMMNJIEKC OT OUOMOrMYHN W EKOSIOTUYHU
paktopu  (Dimitrova et al.,, 2000;
Dimitrova et al., 2003; Dimitrova et al.,
2009). NpeuunsHOTO onpefensiHe Ha ONTu-
MasieH TEXHOJIOTMYEH BapuaHT 3a npous-
BOZCTBO Ha JI030B MocajbyeH marepuasl
cfiefBa fa ce OCHOBaBa Ha pesynrarure
OT MKOHOMMYEecKaTa OLeHka Ha npeaso-
XEHWUTe NoJOo6PEeHUss B TEXHOJIOTUYHUTE
3BEHa Ha NPou3BOACTBEHUSA NPOLEC.

HeobxogumocTTa OT YCbBBbPLUEH-
CTBaHe Ha TexHosornsaTa 3a Mpou3BOA-
CTBO Ha /1030B MnocafjbyeH maTepuan e
3a/lerHasia B OCHOBaTa Ha ronsm 6poii
NnpoyyYBaHNa Ha CTUMyNuMpaLiy BeLlecTsa.

The theoretical yield, converted per unit of
an area, in the treated variant with rooted
cuttings of Merlot variety, exceeded by
44.4% the rate found for this indicator in
the untreated control and for the cuttings
of Muscat Vrachanski variety the increase
was 27.3%. In Merlot variety, the rate of
profitability for the treated variant was
235.8% higher compared to the control,
and the cost price per unit of output
dropped down by 28.6%. The rate of
return per unit of input in the variant with
fertilizing the grafted rooted cuttings of
Muscat Vrachanski variety with RootMost
grew by 139.3% compared to the non-
fertilized variant, while the cost price per
standard grafted rooted vine decreased
by 19.1%.

Key words: vine propagation
material, nursery, fertigation, economic
effect

INTRODUCTION

The production of vine propagation
material has been the basis ensuring the
sustainable development of the vine-
growing in the country, preserving the
national identity of the sector. In the
conditions of a highly competitive
environment, the  maintenance  of
economically viable production of grafted
rooted vines has raised the issue of
optimizing the composite technological
process that was influenced by a complex
of biological and ecological factors
(Dimitrova et al., 2000; Dimitrova et al.,
2003; Dimitrova et al., 2009). The proper
determination of an optimal technological
variant for the production of vine
propagation material should be based on
the results of the economic assessment of
the proposed improvements in the
technological phases of the production
process.

The need to improve the production
technology of vine propagation material
has been the objective of numerous
studies of stimulants. Methods for their
application have been developed both for
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PaspaboTBar ce meToau 3a npuaaraHeTo
UM KakTo npu in vitro pa3mMHOXaBaHe
(upe3 gobassiHe B XpaHuTenHaTa cpega),
Taka 1 npy npucaxgaHe (4pes TpeTupaHe
Ha pe3HuuuTe). Mo To3n HauuH ce NocTu-
ra nogobpsiaHe Ha MopdioreHesata WU
pereHepaumsita Ha pacTeHusitTa n ce yBe-
NMyaBa TsxHaTa afanTMBHOCT; Cb3gaBaT
ce ycnoBusi No-gobpo kanycoobpasyBaHe
npu cTpatugukauusi Ha pPesHUUUTe; CTu-
My/siMpaT ce KOpPeHOoobpa3yBaHETO M pas-
BWTMETO Ha pU30OreHHarTa 30Ha; yckopsiBa
ce pactexa M ce nognomara o6smcTsa-
HeTOo Ha netopactute (Radulov et al.,
1989; Ivanova and Nikolov, 1996;
Doroschenko and Zhucowa, 2014).

YcTaHOBEHO e, Ye BKOPEHSABAHETO
N pactexa Ha npucageHvuTe pesHuuu ce
noBnusiBat NOMOXWUTENHO OT UMYHOLUTO-
dut, xymyctum un gap. (Dimitrova et al.,
2010; Tsvetanov et al.,, 2014). Pegnua
MukpoTopose — Ka-bop, AMrHo6ecT, Anra —
300, bypan, AnbbuT, NPUNOXeHW npes
BeretTauuaTa noBulIaBaT KavyecTBOTO Ha
nocagbyHusa Martepuan un yBenvyasart
pobuea ctaHgaptHu nosu (Titova, 2014,
Pachev et al., 2016; Prodanova-Marinova,
2016). MNpunoxeH 4pes3 MoavBHUTE BOAU
no BpemMe Ha BeretauuaTta, RootMost
BOAM [0 HapacTBaHe Ha AobuBa ctaHgap-
TeH nocagbyeH Martepuast. Jlosute,
nosyyeHy cnepf TpeTupaHe C pacTexHus
CTMMy/SiaTop pasBmBar sieTopactu ¢ no-
ronemm Ab/kKuUHa M gmameTtbp (Pachev
and Prodanova-Marinova, 2016).

M3non3gaHeTo Ha  KOMMJIEKCHU
npenapaTtu, npuTexasally CBOWNCTBa Ha
pacTexHu peryiatopu, MUKPOTOPOBE W
aHTMgenpecaHTM noseonsiBa fJda ce
HamansaT 3arybute npv NPov3BOACTBOTO
Ha 1030B MocafgbyeH MaTepuasi, da ce
yBenuyaT fo6uBWTE CTaHZAPTHU /103U 1
Ja ce nocturHe [06bP WMKOHOMUYECKM
egpekT (Kirovsky, 2014; Titova, 2014).

Llenta Ha mn3cnepgBaHeTo e ga ce
onpefenn nKoHomuyeckata eqekTMBHOCT
OT MPWIOXEHWETO Ha JINCTHUSA TOp
RootMost npu Npon3BOACTBOTO Ha /10308
nocagbyeH marepuarn.

their in vitro multiplication (by addition to
the culture medium) and in grafting (by
treatment of the cuttings). Thus an
improvement in the morphogenesis and
regeneration of the plants has been
achieved and their adaptability has been
enhanced; conditions for better callus
formation in the stratification of the
cuttings has been created; root formation
and development of the rhizogenic zone
has been stimulated; the growth has been
stimulated and the leaves development on
the shoots has been facilitated (Radulov
et al., 1989; Ivanova and Nikolov, 1996;
Doroschenko and Zhucowa, 2014).

It has been found that rooting and
grafted cuttings growth were positively
influenced by immunocytophyte,
humustim, etc. (Dimitrova et al., 2010;
Tsvetanov et al.,, 2014). A number of
micro-fertilizers — Ka-Bor, Aminobest,
Alga-300, Burall, Albit, applied during
vegetation, have improved the
propagation material quality and
increased the yield of standard vines

(Titova, 2014; Pachev et al., 2016;
Prodanova-Marinova, 2016). Applied
through the irrigation water during

vegetation, RootMost has resulted in an
increase in the vyield of standard
propagation material. The vines obtained
after treatment with the growth stimulator
have developed shoots of greater length
and diameter (Pachev and Prodanova-
Marinova, 2016).

The use of complex preparations,
having the properties of growth regulators,
micro-fertilizers and  anti-depressants
allowed the losses in the production of
vine propagation material to be reduced,
the vyields of standard vines to be
increased and a good economic effect to
be achieved (Kirovsky, 2014; Titova,
2014).

The objective of the study was to
determine the economic efficiency of
applying RootMost leaf fertilizer in the
production of vine propagation material.
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MATEPVAT N METOOU

OnuTLT e n3BefeH B nepuoga 2014-
2016 r. B /1030BOTO BKOpeHunuwe Ha UB -
MneseH. M3non3saHu ca pesHuum oT copTo-
BeTe Mepsio (4epBeH BUHEH) U Mwucket
BpayaHckn (6571 BWHEH), nNpucageHn Ha
nognoxkara bepnangnepn X Punapua
CO4. Mpe3 BeretauuaTa ca oTrnexgaHn no
TexHosnoruAaTa, Bb3npueta ot WIB-MneseH.
RootMost e npoaykT, paspaboTeH Ha
6aszaTa Ha eKcTpakT OT Bofopac/im u
CbAbpXa OCHOBHUTE XPaHUTE/THN e/IeMEHTM
N, P n K, KakTo 1 anrmHosa KucesnuHa,
UMTOKMHUHA W Ap. OWOMIOTMYHO aKTUBHU
BellecTBa. BHacAH e C nonveHWUTE BOAM
(cbepTuraymsa) ypes cuctemara 3a KankoBo
HanosiBaHe B pgo3a 8 L/ha. PactexHusr
CTMMyfaTop e npunaraH [AByKpaTHO, npu-
6NM3NTENHO LWecTAeceT U OCeMAeceT [HU
cnef HaboxaaHeTo Ha pesHuuMTe BbB
BKOpeHunvweTo. CpaBHABaHW ca TpeTupaH
BapuaHT U HeTpeTMpaHa KOHTPona, 3as1oxe-
HW NPV BCEKN efiIVH OT ABaTa copTa.

[aHHuTe 3a gobuea ca 06paboTeHu
ypes pgucnepcuoHeH aHanm3 (Dimov and
Marinkova, 1999). CToHOCTUTE Ha MoKa3a-
Tend ca OcCpefHeHn 3a TPUroAULLHUA
nepuoa Ha ekcnepumeHTa, ¢ uen nsonupa-
He B/USHMETO Ha cnyyaiiHn aktopu. Bb3
OCHOBa Ha CpefHus MPOLEHT cTaH4apTHU
npucageHn BKOPEHEHM J103UM € W3YUC/IEH
TEOPETUYHUAT AO6MB OT eIMH XeKTap.

Cnepgpaitku  MeTogosnioruaTta  Ha
pasyeTHO-KOHCTPYKTUBHUA  MOAXo4 — ca
paspaboTeHn  MOAPOGHU  TEXHOSIOMUYHU

KapTy 3a BCEKM efuH ONUTEH BapuaHT
(Nikolov, 1997, Kanchev and Doichinova,
2005). CToiHOCTHaTa OLeHKa Ha HopMmaTu-
BUTE 3a MaTepuasiHW BIOXEHUS € U3BbpLUe-
Ha no feicTBawy nasapHU LEHW KbM M.
HoemBpu 2016 r. Pa3sxoaute 3a BOXEHUA
TPY4 Ca M34YWUCNeHW, CbrnacHo AelicTBalim-
Te HopMn 1 pasueHku B WJIB - lneseH. B
cymara Ha MNpou3BOACTBEHW pasxoiu ca
BK/IHOYEHV €VMHCTBEHO MpeKUTe pasxoau,
6e3 pa3xoaute Mo opraHv3aumsa u ynpasre-
HMe Ha npou3BoACTBOTO. lMpoaykuuaTa oT
CcTaHAapTHW NpucafeHy BKOPEHEHU 103K e
OCTOMHOCTEHA NO cpefHa peasn3aluoHHa
LeHa Ha npoussoauten ot 2,28 nesa 3a 1
6p., CbrnacHo odmumanHata MHdopmaums
Ha HaumoHasIHus cTaTUCTUYECKN NHCTUTYT.

MATERIAL AND METHODS

The trial was carried out in the
period 2014-2016 in the vine nursery of
IVE - Pleven. Cuttings of Merlot (red wine
variety) and Muscat Vrachanski (white
wine variety), grafted to Berlandieri X
Riparia SO4 rootstock were used. During
the vegetation they were grown in
accordance with the technology adopted
by IVE-Pleven. RootMost is a product
developed on the basis of algae extract
and contains the main nutrients N, P and
K as well as alginic acid, cytokinins and
other biologically active substances. It
was introduced with the irrigation water
(fertigation) through the drip irrigation
system at a dose of 8 L/ha. The growth
stimulator was applied twice, approximately
sixty and eighty days after the transplanting
of the cuttings in the nursery. A treated
variant and untreated control was compared
set for each of both varieties.

The data on the vyield were
processed by analysis of variance (Dimov
and Marinkova, 1999). The average data
for this indicator were taken for the three
years of the trial so that the effect of the
accidental factors could be eliminated.
The theoretical yield was calculated
based on the rate of standard grafted
rooted vines per hectare.

Detailed technological charts for
each variant of the trial were worked out
using the accounting-constructive
methodology (Nikolov, 1997, Kanchev and
Doichinova, 2005). The cost of the
material inputs were assessed at the
current market prices by November 2016.
The labour costs were calculated in
accordance with the norms and rates
used at the time in IVE — Pleven. The
amount of the production costs included
only the direct costs, excluding those for
the production organization and
management. The output of standard
grafted rooted vines was carried out at an
average realization price of BGN 2.28 per
1 piece, according to the official data of
the National Statistical Institute.
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VikoHOMUMYeckuAT aHann3 e u3Be-
[EeH Ha OcHoBa cfnefHus KOMMJEKC OT
nokasartenu: go6us (6p.ha™), obwa npo-
aykums (BGN.ha™), npousBoACTBEHM pas-
xogn (BGN.ha), unct goxopn (BGN.hal),
cebecToiiHocT (BGN.6p™), HopMa Ha
peHTabunHoct (%) (Mihaylov  and
Zapryanov, 2005; Kirovsky, 2012).

VikoHOMM4YeckusAT echbekT oT npwnio-
)XEHMETO Ha opraHu4Hus Top RootMost e
YCTaHOBEH, MNOCPEACTBOM MoOKasaTenure
(Mihaylov and Zapryanov, 2005,
Radomirska, 2011, Manolova et al., 2015):

- ponbnHuTENneH fobus (6p.ha'l) -
oTpassiBa npupacta Ha npogykuusaTa
CMPsSAMO HETPETUPAHUSA BapuaHT.

A= 0o — [Ho, kpAeTo i v [
oTpassBaT CbOTBETHO NOSYYEHUSA CPESHO
3a TpuTe roguHy [06uB nNpu TOpeHus
BapuaHT U HeTopeHaTa KOHTpona.

- AOMbAHUTESHA 06LWa npoAyKums
(BGN.ha'l) — CTOWHOCTHaTa OuEHKa Ha
AONbHUTENHNA [O6KB.

Orn= AA.U, kvpgeto L e cpepHaTa
peasiM3aunoHHa LieHa Ha Npov3BoanTEN.

- [OMbAHWTENEH YMCT  [OXOA,
(BGN.ha') — npegcTaBnsiBa pasnukata
Mexay CTOMHOCTHaTa OueHka Ha npu-
pacTta Ha go6busa (OI1), nonyyeH Bcneg-
CTBME OT TOPEHETO, M cymara Ha pasxo-
aute 3a TopeHe (Prop) W mpubuipaHe Ha
JombrHUTENHaTa npoAyKumnsa (Prp).

Ypo=On - (PTOp + Pnp)

- koeuUMEeHT Ha ed)eKTMBHOCT Ha
pasxoguTe 3a TopeHe (BGN) — npeacTasnsi-
Ba CbOTHOLUEHMETO MeXAy AOMb/HUTENTHO
peanmsmpaHusi uict goxog (Ya) v cymara
Ha pasxoguTe 3a TopeHe (Pp) U NpubupaHe
Ha Jonb/iHUTeNHaTa npoaykums (Pqy).

KErop = YA/ (Prop + Prp)

PE3YJITATN N OBCb)XXAAHE

MniocTtpupaHute Ha durypa 1 aaHHuU
AEeMOHCTpUpaT YBE/IMYEHNETO B MOJSyYEHUSA
MPOLIEHT Ha CTaHAapPTHUA N030B NOocCaAbyeH
mMaTepuas, B pe3ysitaT OT NPUIOXKEHNETO Ha
hepturauusaTa. o-BMCOKOTO paBHULLE Ha
nokasartesia npu TPeTMpaHUTe BapuaHTu
CMpAMO HEeTopeHuTe K Npu AsaTta copTa
ACHO MoKa3Ba HaU/IMYMETO Ha MOoJIoKMTENHA
3aBVCUMOCT MeXay OCHOBHUSA pes3yntartu-

The economic analysis was
performed on the basis of the following
complex of indicators: yield (pc.ha™), total
output gBGN.ha'l), production costs
(BGN.ha™), net income (BGN.ha™), cost
price (BGN.pc.™), rate of profitability (%)
(Mihaylov and Zapryanov, 2005; Kirovsky,
2012).

The economic effect of RootMost
organic fertilizer application was found by
means of the indicators (Mihaylov and

Zapryanov, 2005, Radomirska, 2011,
Manolova et al., 2015):
- additional yield (pc.hal) -

reflected the output growth compared to
the untreated variant.

AY= Y, — Yo, where Y; and Y is
respectively the average yield for the
three years in the fertilized variant and the
non-fertilized control.

- additional total output (BGN.ha'l)
— the value of the additional yield.

TO = AY.P, where P is the average
realization price of the producer.

- additional net income (BGN.ha™)
— the difference between the value of the
yield growth (TO), obtained as a result of
fertilization and the sum of the fertilizing
costs (Crer) and harvesting the additional
output (Cparv)-

Ni =TO — (Crer + Charv)

- cost effectiveness of fertilization
costs (BGN) — the ratio between the
additional net income (Ni) and the amount
of the fertilization costs (Cger) and
harvesting the additional output (Cyarv)-

CErer = Ni/(Crer + Chiary)

RESULTS AND DISCUSSION

The data illustrated in Figure 1
demonstrated the increase in the obtained
rate of standard vine propagation material
as a result of the fertigation. The higher
rate of the indicator in the treated variants
compared to the non-fertilized ones for
both varieties clearly showed the positive
correlation between the main resultant
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BEH MnokasaTesl OT cTonaHckata AelHOCT U
NMPUIOXEHNETO Ha PAacCTEeXHUSA CTUMYyaTtop
RootMost. Hali-BMCOK NPOLEHT CTaHA4apTHU
npucageHy BKOPEHEHU /1031 € NOJSyYeH npu
BapuaHTa Ha nogxpaHsaHe Ha npucageHnte
pesHnunm ot copt Mepno - 51,14%.
PaBHULLIETO Ha Nokasartesns npu HeTpeTupa-
HUTE BapuaHTX OT ABaTa copTa € MHOro
65m3ko, cboTBeTHO 35,75% npu copT
MwuckeT BpadaHckm u 35,41% npu copTt
Meprio, KoeTo ceBuAaeTesicTsa Olwe BeAHbX
3a NO3UTUBHUSA eddeKT OT MPUNOXKEHNETO Ha
hepTuraums B 71030BOTO BKOpeHUuLe. Pe-
3yiTatuTe OT M3BBPLUEHUA AUCMEPCUMOHEH
aHann3 coyaT, 4e pasMknTe  Cnpsimo
KOHTpoNaTa ca CTaTUCTUYECKN [0Ka3aHu U
npw Asara copta — CbOTBETHO Mepso (npu
GD(5,0%) = 8,153; GD(1,0%) = 18,806;
GD(0,1%) = 59,871) n MuckeT BpayaHCKu
(npu GD(5,0%) = 5,039; GD(1,0%) =
11,621; GD(0,1%) = 36,999).

indicator of the economic activity and the
application of the growth stimulator
RootMost. The highest rate of standard
grafted rooted vines was obtained in the
variant of fertilizing the grafted cuttings of
Merlot variety — 51.14%. The rate of the
indicator for the untreated variants of both
varieties was very close, respectively
35.75% for Muscat Vrachanski and
35.41% for Merlot, an evidence of the
positive effect of the fertigation in the vine
nursery. The analysis of variance results
revealed that the differences compared to
the control were statistically proven for
both varieties — Merlot (at GD(5.0%) =
8.153; GD(1.0%) = 18.806; GD(0.1%) =
59.871) and Muscat Vrachanski (at
GD(5.0%) = 5.039; GD(1.0%) = 11.621;
GD(0.1%) = 36.999).
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dwur. 1. MonyyeH NPoLEeHT CTaH4apPTHU NPUCaAEHN BKOPEHEHM 1031 MO BapuaHTu
Ha hepTuraumnsa cpegHo 3a TPUrogVLLHUS Nepuos Ha ekcrnepumeHTa, %

Fig. 1. Obtained rate of standard grafted rooted vines per variants of fertigation
on the average for the three year period of the trial, %

CpefHunaT 0obus, peanmsnpaHd npu
TpetnpaHua ¢ RootMost BapuaHT npwu
BKOPEHEHUTe pe3HuuM OT copT Mwucket
BpayaHCKu nNpeBuLLIaBa YCTaHOBEHUSA Mpu
HeTpeTupaHusa BapmaHT ¢ 11 664 6p.ha’l
(Tabnuuya 1). CbnocTaBkaTa B paBHULLLE-
TO Ha nokasaresi, peasiM3mpaHo npu
TpeTvpaHe Ha BKOPEHEHWTe pe3Huuun oT

The average yield obtained from
the treated variant of the rooted cuttings
of Muscat Vrachanski variety with
RootMost variety exceeded the untreated
variant by 11 664 pc.ha'l (Table 1). The
comparison of the indicator rate obtained
with the treatment of the rooted cuttings
of Merlot variety showed an increase of
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copT Mepsio nokasea yBenuyeHue ¢ 18 876
6p.ha™ B nonsa Ha TpeTMpaHusa BapuaHT.

18 876 pc.ha™ per hectare in favor of the
treated variant.

Tabnuua 1. lkoHOMM4Yeckn pesyntatu OT MPUIOXKEHUETO Ha OpraHM4YyHUSA Top
RootMost B n030B0 BKOpeHunuule (chepturaymns)
Table 1. Economic results from the application of the organic fertilizer RootMost

in vine nursery (fertigation)

MokasaTtenwn / Indicators BapwaHTtu / Variants

MwuckeT BpadyaHCKu Mepno

Muskat Vrachanski Merlot

HeTpeTupaH | TpeTUpaH | HeTpeTupaH | TpeTupaH
untreated treated untreated treated

CpepeH fo6ws, 6p.ha™ 42900 54564 42492 61368
Average vyield, pcs. per ha
O6wwa npoaykums, BGN.ha™ 97812 124406 96882 139919
Total output, BGN.ha™
MpoussoacTBeHM pasxoan, BGN.ha™ 80797 82674 80438 83033
Production costs, BGN.ha™, including
B T.Y. 3a TOpPEHEe - 1600 - 1600
fertilization costs
UncT goxog, BGN.ha™ 17015 41732 16444 56886
Net income, BGN.ha™
CebecToliHocT, BGN 3a 1 no3uyka 1,88 1,52 1,89 1,35
Cost price, BGN per pc.
Hopma Ha peHTabunHocT, % 21,1 50,5 20,4 68,5
Rate of profitability, %

OTpasaBaiiku guHamukata Ha pea-
nnsvpaHnss [obmB B CTOWHOCT, obuwarta
NPOAYKUMA MpU BapuaHTUTE Ha Npusoxe-
HMe Ha hbepTuraumsa HajBuLlaBa NOCTUIHa-
Tata nNpyv KOHTPOJIHUTE BapuaHTM cyma
CbOTBETHO C 27,2% npu copT MuckeT
BpayvaHcku u ¢ 44,4% npu copt Mepno.

JonbaHuTeHUTE BNOXEHNUS 3a npu-
JobvBaHe Ha opraHu4yHusA Top 1 npubupaHe
Ha [ONb/IHUTESHO MoslydeHaTa NpoayKuus
yBenuyasaT cymara Ha npou3BOACTBEHUTE
pasxoau npu TOpeHUTe BapuaHTW B cCpas-
HeHne C HeTpeTMpaHaTa KoHTpona. Pasnu-
KaTa B obuiata cyma Ha nokasatens Mexay
TpetupaH W HeTpeTMpaH BapvaHT e Mo-
oce3aemMa Mnpu BKOPEHEHUTE pe3HuuM OoT
copT Mepno, KbAeTo YCTAHOBEHOTO MpeBu-
lweHe e B pa3mep Ha 2595 BGN.ha™ (c
3,2%). MNpu aHasornyHuTe, U3NUTaHn BbB
BKOPEHWNVLWE, BapuaHTM C pesHuuy ot
copT MuCKeT BpavaHCKu cymarta Ha npous-
BOACTBEHUTE pas3xofu ce yBe/MyaBa C
1877 BGN.ha' (c 2,3%). Mo-ronamata
pasniMka B pa3mepa Ha NpPou3BOACTBEHUTE
pasxogu npu BapuaHTa Ha ToOpeHe B
CpaBHEeHVe C HeTopeHusa BapuaHT, 0T6ens-
3aHa npu copT Mepso, cnpsiMo pas/nukara,

Reflecting the dynamics of the
actual yield, the total output in the
variants with fertigation exceeded the
control variants respectively by 27.2% for
Muscat Vrachanski variety by 44.4% for
Merlot variety.

The additional inputs for the
purchase of the organic fertilizer and
harvesting the additional output increased
the amount of the production costs for the
fertilized variants compared to the
untreated control. The difference in the
total amount between the treated and
untreated variants was more pronounced
in the rooted cuttings from Merlot variety,
where the established excess was 2595
BGN.ha™ (3.2%). In the similar variants
tested in the nursery with cuttings of
Muscat Vrachanski variety, the amount of
the production costs increased by 1877
BGN.ha® (by 2.3%). The greater
difference in the production cost of the
fertilization variant compared to the non-
fertilized variant of Merlot variety towards
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noslydeHa Mexzay aHanorosute BapuaHTu
npw copt MUCKET BpayaHcku, e pesyntaT oT
Mo-BMCOKMA pasmep Ha npupacrta Ha
NpoayKuMaTa, peanu3npaH npu MbpBus
COpT, KOeTo ce oTpassfBa Mo Mocoka
yBeNnyYeHne Ha pasxogute 3a npubupaHe u
CbXpaHeHue Ha nocafbyHusA MaTepuail.

Unctmat goxod, oTpassBall, pas/iu-
Kata mexay obuiara npoaykuus n n3Bbp-
LWeHUTe Npekn MNpou3BOACTBEHU pasxonm,
6efiexun Hain-Bncoka CTOMHOCT Mpu TPeTu-
paHus BapuaHT Ha BKOPEHEHUTEe pe3HULU
OT COpT Mepsio KaTo yBe/IMYEHNETO CrpPAMO
KOHTpoNaTa e B pa3mMep Ha 245,9%. Peanu-
3MpaHoTOo yBe/IMYEHNE B cyMaTa Ha rnokasa-
Tens npu BapuaHTa Ha NpUIOXeHWe Ha
RootMost npu BKOpeHeHuTe pesHuuu oT
copT MwucCKeT BpayaHCKW, CbNocTaBeHa C
HeTpeTMpaHaTa KOHTPOsa, Bb3NM3a Ha
145,3%.

Mony4yeHNAaT no-BUCOK [06MB Npu
TpeTMpaHuTe BapuaHTM B CpaBHEHWEe C
HETOpeHUTe, KOMMNEHcUpa MoBULLEHNS pas-
Mep Ha NMPOM3BOACTBEHUTE pa3xoau, KoeTo
BOAM OO NOHWXaBaHe Ha cebecToliHOCTTa
Ha efHa cTaHjapTHa npucajeHa BKOpeHe-
Ha nosunyka. CTOMHOCTTa Ha nokasatens e
Hal-HUCKa Npu Han-go6pe nposiBUNNSA ce
BapuaHT Ha TpeTupaHe C npenapara
RootMost Ha BKOpeHeHuUTe pe3Huun OoT
copT Mepno — 1,35 BGN.6p™*. B To3u cny-
yail peanM3npaHoTO CHWXEHWETO B PaBHU-
lWeTo Ha cebecToOMHOCTTa Ha eauHUua
NPOAYKUMA CNPAMO HETpeThpaHua BapmaHT
e B pasmep Ha 0,54 BGN.6p.™. Mpu TpeTu-
paHusa BapuaHT Ha BKOPEHEHUTE Pe3HULU
OT copT MwuckeT BpayaHCku cebecToi-
HOCTTa Ha euHuLa NPoAYKLUMSA e No-B1COoKa
c 0,17 BGN.6p." oT ycraHoseHaTa npu
aHasI0rMYHNA BapuaHT npu copt Mepno, HO
ce noHmkasa c 0,36 BGN.6p." cnpsmo
BapnaHTa 6e3 NpPuIoKeHWe Ha TOpeHe C
RootMost npu pe3HuuuTe OT CbLUNS COpPT.
BaxHo e ga ce nogyepTae Bb3AENCTBMETO
Ha copToBUTE OCOBEHOCTU BBPXY KpanHuA
pesyntaT OT cTonaHckata [JelHocT —
NpoueHTa Ha CTaHOAapTHUS N030B Nocaib-
YyeH marepuvan.

HopmaTta Ha peHTabu/IHOCT € Hait-
BMCOKa npu TpetupaHusa C RootMost
BapuaHT Ha BKOPEHEHWUTE pe3Huum OT copT
Mepno, Karto MOCTUrHaATOTO MpeBuULLIEeHNEe
CMNPSAMO KOHTPO/IHUA BapuaHT e ¢ 235,8%.

the difference obtained between the
similar variants of Muscat Vrachanski
variety was the result of the higher output
growth rate obtained in the first variety,
which was reflected as an increase in the
cost of harvesting and storing the
propagation material.

The net income, representing the
difference between the total output and
the incurred direct production costs,
reached its highest rate in the treated
variant of the rooted cuttings of Merlot
variety, with an increase of 245.9%
compared to the control. The obtained
increase of this indicator in the variant of
RootMost application for the rooted
cuttings of Muscat Vrachanski variety,
compared to the untreated control, was
145.3%.

The resulting higher yield in the
treated variants versus the non-fertilized
ones set off the increased production
cost, leading to the reduction in the cost
per standard grafted rooted vine. The rate
of the indicator was the lowest for the
treatment variant with RootMost of the
rooted cuttings of Merlot variety — 1.35
BGN™. In this case, the reduction in the
level of the cost price per unit of an
output compared to the untreated variant
amounted to 0.54 BGN.pc.'l.

In the treated variant of the rooted
cuttings of Muscat Vrachanski variety, the
cost price per unit was higher by 0.17
BGN.pc.” than in the analogous variant
for Merlot variety, however it decreased
by 0.36 BGN.pc." versus the variant
without RootMost application in the
cuttings from the same variety. It should
be highlighted the impact of the varietal
specifics on the final result of the activity —
the ratio of standard vine propagation
material.

The rate of profitability was the
highest in the treated variant with
RootMost of the rooted cuttings of Merlot
variety, as the excess compared to the
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MMpUIoXeHNEeTo Ha OpraHn4yHUA TOp npu
BKOpPEHeHWUTe pe3HuuM OT copT Mwucket
BpayaHCK/ MoBuUlIaBa Bb3BpbLlaeMocTTa
Ha B/IOXEHUTEe B MPOU3BOACTBEHUS NpPoLEeC
cpeactBa cbe 139,3% Ha 6a3a cbhnocTas-
Kara Mexay TpeTupaHus W HeTpeTupaHus
BapuaHT.

[aHHuTe, nocoyeHn B Tabnvua 2,
nnocTpupar edhekTUBHOCTTa Ha B/IOXEHUSA-
Ta 3a TOopeHe c npenapara RootMost u
npubupaHe Ha LOMbAHUTENHO MoJsyyeHaTa
npoaykums. CToiHOCTUTE Ha KoeduumeHTa
Ha eeKTMBHOCT Nokassar, Ye eivH 40Mb/l-
HUTEJIHO B/IOXEH JIEB 3a MPWU/IOXKEHMETO Ha
hepTuraums B J1I030BOTO BKOpPEHW/MLLE re-
Hepupa LOXOAHOCT, Bapupalla B rpaHuum-
Te oT 13,17 BGN.ha® pgo 15,58 BGN.ha™
Nnpy BKOPEHEHWTe pes3HuuM OT ABarta Wu3-
cnegpaHu copTa. lNMpeBuweHWeTo B CTOM-
HOCTTa Ha KoedmumeHTa Ha edq)eKTUBHOCT
Ha pasxoguTe 3a TOpeHe, nosydyeHa npwu
copT Mepno e B pasmep Ha 18,3% B cpas-
HeHMe CbC CTOWHOCTTa Ha nokasatens npw
BapvaHTa Ha npunoxeHve Ha Rootmost
npv BKOPEHEeHWNTe pesHuLmn oT copT MuckeT
BpayaHCku, KOeTO MOXe Aa ce 06siCHM OT-
HOBO C TMpOsAB/MEHVETO Ha COpTOBUTE
0COBEHOCTU B Lie/IMSA C/IOKEH KOMMEKC OT
TEXHOJIOTMYHKN 3BeHa, 0BycnaBAwm Npous-
BOZCTBOTO Ha J1030B NocabyeH MaTepual.

control variant was by 235.8%. The
application of the organic fertilizer to the
rooted cuttings of Muscat Vrachanski
variety increased the return of the inputs
in the production process by 139.3% on
the basis of the comparison between the
treated and the untreated variant.

The data presented in Table 2,
demonstrated the efficiency of the cost of
fertilization with RootMost and harvesting
the additional output. The cost efficiency
coefficient indicated that one BGN
additionally invested for the application of
fertigation in the vine nursery generated
profitability from 13.17 BGN.ha ™ to 15.58
BGN.ha in the rooted cuttings from both
studied varieties. The excess of the cost
of fertilization efficiency ratio obtained for
Merlot variety was 18.3% higher than the
rate of the indicator for the variant of
RootMost application in the rooted
cuttings of Muscat Vrachanski variety,
that might be explained again with the
manifestation of the varietal specifics in
the whole complex of technological
phases that determined the production of
vine propagation material.

Tabnuua 2. IkoHOMUYeCcKn ePekT OT NPUSIOXKEHNETO Ha OpraHn4HuA Top RootMost B

J1030BO BKOpeHWUnLie

Table 2. Economic effect from the application of the organic fertilizer RootMost in

vine nursery

Moka3satenwu / Indicators BapunaHTtn / Variants
MwnckeT BpavaHCcKu Mepno
Muskat Vrachanski Merlot
HeTpeTupaH | TpeTupaH | HeTpeTupaH | TpeTupaH
untreated treated untreated treated

[JombnHuTener ao6us (AL), 6p.ha™ 0 11664 0 18876
Additional yield (AY), pcs.ha™
JonbnHutenHa obwa npogykums  (OI), 0 26594 0 43037
BGN.ha*
Additional total output (TO), BGN.ha™
JonbnuutenHn pasxogn 3a TopeHe (Prop) U 0 1877 0 2595
npubvpaHe Ha [OMbAHUTENHATA NPOAYKUMA
(Pap), BGN.ha
Additional costs for application of the organic
fertilizer (Crer)and for harvesting (Cuarv) Of the
additional production, BGN.ha™
JonbnHuTenex unct goxog (Y4), BGN.ha * 0 24717 0 40442
Additional net income (Ni), BGN.ha™
KoedhuumeHT Ha eheKTVBHOCT Ha pasxoante 0 13,17 0 15,58
3a TopeHe (KEqp), BGN.ha™
Cost efficiency coefficient (CEger), BGN.ha™
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N3BOAN

MpWIoXeHMeTo Ha opraHNyHUs Top
RootMost, BHeceH C MO/IMBHUTE BOAU
BNNsIe MOJIOXKUTENTHO BbPXY CTONaHCKUTE
pesyntatm OT NpPOU3BOACTBeHaTa [Jeil-
HocT. [lobvBa OT cTaHOapTHU npucaneHn
BKOpPEHEHW 103X Npu  TpeTupaHus
BapvaHT C npucajeHu pesHuun oT copT
Mepno HapactBa C 44,4% cnpamo
HeTpeTupaHua BapuaHT. [lpu BapuaHTa
Ha NPUIOXEeHNe Ha pacTexXHUs cTuMyna-
TOp MNPV BKOPEHEHWTE npucafeHn pesHu-
un oT copT MwuckeT BpayaHCkum fobusa
HapacTBa ¢ 27,2% B CpaBHeHWe C HeTpe-
TMpaHaTa KoHTpona.

B pesynrtar oT NOBMLLEHOTO paBHU-
e Ha gobuea oT eaunHMua naolw, CTOW-
HOCTUTE Ha MKOHOMUYECKUTE rokKasaTtenu
npu TpeTupaHuTe BapmaHTu U Npu Asarta
copTa npeBuvllaBaT YCTaHOBEHUTE npwu
HeTopeHuUTe BKOPEHEHW pes3Huuu. Yuc-
TMAT AOX04 OT MpOou3BOACTBEHaTa [Aeli-
HOCT HapacTBa cbC 145,3% npu BapnaHTa
Ha TOpeHe Ha BKOPEHeHWUTe pes3Huuu OT
copT MuckeT BpavaHckn u ¢ 245,9% npu
BapvaHTa Ha TpeTupaHe Ha BKOpeHeHuTe
pe3Huun ot copT Mepsio B cpaBHeHMe C
aHaorMyHUTEe HEeTpeTMpaHu BapuaHTU.
Hopmarta Ha peHTabunHOCT npu fagara
NnocoYyeHn BapuaHTa ce MnoBulIaBa CbOT-
BeTHO CcbCc 139,3% wn c 2358% un, a
cebecToiHOCTTa Ha epfHa CcTaHAapTHa
npucageHa BKOpPeHeHa no3nyka Hamass-
Ba CbOTBETHO C 19,1% u ¢ 28,6%.

BnaraHeto Ha eiMH AOMb/IHUTESIEH
NeB 3a MpuioXeHWe Ha npenapaTa
RootMost npu Npon3BoACTBOTO Ha /10308
nocagbyeH mMarepuas peanusvpa nevan-
6a B pasmep Ha 13,17 BGN npu TpeTtupa-
He Ha npucajeHuTe BKOPEHEHU pe3HUun
OT copT MwuckeT BpayaHckn n 15,58 BGN
npu TpeTupaHe Ha pesHuuuTe oT copT
Mepro.

CONCLUSIONS

The application of the organic
fertilizer RootMost, introduced with the
irrigation water had a positive effect on
the economic results of the production
activity. The vyield of standard grafted
rooted vines in the treated variant with
grafted cuttings of Merlot variety
increased by 44.4% compared to the
untreated variant. In the variant of the
growth stimulator application to the rooted
grafted cuttings of Muscat Vrachanski
variety the vyield increased by 27.2%
compared to the untreated control.

As a result of the increased yield
per unit of an area, the values of the
economic indicators for the treated
variants for both varieties exceeded the
obtained values for the untreated rooted
cuttings. The net income increased by
145.3% in the fertilization variant of the
cuttings of Muscat Vrachanski variety and
by 245.9% in the variant of treatment of
the rooted cuttings of Merlot variety in
comparison with the similar untreated
variants.

The rate of profitability rate for both
variants increased by 139.3% and 235.8%
respectively and the cost price per
standard grafted rooted vine decreased
by 19.1% and 28.6%, respectively.

The investment of one additional
BGN for the application of RootMost in the
production of vine propagation material
generated a profit amounting to BGN
13.17 when from the treated grafted
rooted cuttings of Muscat Vrachanski
variety and BGM 15.58 from the treated
cuttings of Merlot variety.
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Economic analysis of the results from the application
of weed control chemicals in vine nursery
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PE3IOME

VKoHOMUYecKMAT aHann3 Ha pesysi-
Tatute OT MPUNOXKEHUETO Ha XUMWYECKM
cpencTsa 3a 6opba ¢ nnesenuTe B npoueca
Ha NPOU3BOACTBO Ha NpucafeHy BKOPEHeHU
no3nm uvMMa 3a Uen ga OoOTKpou  Haii-
uenecbobpasHuTe B MKOHOMWYECKM acnekT
BapuaHTu, ¢ orneg 6vaewara um ynorpeba
B NpakTukaTta. [poy4yBaHeTo e peann3npaHo
npe3 nepuoga 2014-2016 r. Ha TepuTopUs-
Ta Ha EkcnepumeHTasiHaTa 6a3a Ha WIB -
MneBeH. BkopeHeHUTe pesHuLM ca OT 4ep-
BEHWUS BUHEH copT Mepo. Xepbuumaute ca
BHECEHW BefHara cfef 3acaxgaHeTo C
rpbbHa npbckayka. MpoyyeHn ca cnegHuTe
BapuaHTu: V1 - lyan long 960 CK (3 I/ha),
V2 - lapgonpum nntoc Fong (4 I/ha), V3 -
YuHr M (4 I/ha), K - HeTpeTnpaHa TpUKpaTHo
pbYHO MJIeBeHa KOHTposa. Hali-BMCOK MKO-
HOMUYECKN eeKT OT MNPUIOXKEHUETO Ha
NoYBEHN Xepouumanm npu oTrAexaaHe Ha
BKOPEHEHUTE pe3HWUM e peasim3vpaH npu
BapuaHTa Ha TpeTupaHe C npenaparta YuWHr
M (V3). F'eHepunpaHnAT YnMcT 4oXo4 nNpu TO3K
BapuaHT 6enexun yBenMyeHme B pasmep Ha
47,8% cnpsAMO KOHTPO/IHUA BapuaHT. Hop-
MaTa Ha peHTabunHocT HapacTtBa ¢ 49,4%,
a cebecToiiHOCTTa Ha efgHa cTaH4apTHa
npucageHa BKOpeHeHa /103a ce NoHmxasa C
15,3%.

KnrovoBu aymMmu: 10308 nocagbyeH

SUMMARY

The economic analysis of the
results of application of weed control
chemicals in the process of grafted rooted
vines production aimed to outline the most
economically feasible variants for future
use in practice.

This study was carried out in the period
2014-2016 on the area of the
Experimental Base of IVE - Pleven. The
rooted cuttings were from the red wine
grape variety Merlot. The herbicides were
applied immediately after planting with a
backpack sprayer. The following variants
were studied: V1 - Dual Gold 960 SC (3
L/ha), V2 - Gardoprim plus Gold (4 L/ha),
V3 - Wing P (4 L/ha), K - untreated
weeded out control. The highest
economic effect from the application of
soil herbicides in growing rooted cuttings
was obtained with the variant of Wing P
(V3). The net income generated in this
variant increased by 47,8% compared to
the control. The rate of profitability went
up by 49,4% and the cost price per
standard grafted vine decreased by
15,3%.

vine

Key words: propagating
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MaTtepuan, xepbuuman,
MKOHOMMUYECKA OLeHKa

cpaBHUTENHA

yBO/[,

MpunaraHeTo Ha XUMWUYECKUA Me-
TOA, 3a 60pba c nnesennTe gasa Bb3MOX-
HOCT 3a HaMa/iiBaHe Ha TpyAOoeMKute
onepauuy npu NPON3BOACTBOTO Ha /10308
rnocagbyeH marepuasn, KOeTo e OT 0COo-
6eHa BaXXHOCT MOJ, NpoekuusTa Ha BCe
Mo-CMNHO wM3paseHaTa TeHAeHUUs Ha
obesnogsiBaHe Ha CesickuTe panoHu W
ocesaemusi HefoCTUI Ha paboTHa pbka.
MpoyyBaHua BBPXY eqdEeKTUBHOCTTA U
Ce/IeKTMBHOCTTa Ha peguua xepbuuuam
ce u3BbpLIBaT ouWle OoT cpegarta Ha XX
Bek. Cnepf otnajaHeTo Ha TpuasuHoBUTe
xepbuuman o1 ynotpeba B 034Ta MU
I030BUTE BKOpeHWwIuWa ce nposexaar
MHO-XeCTBO  OMUTK  3a  Mpoy4yBaHe
B/IMAHNETO  HA  Pas3IMYHN  aKTUBHU
BeLlecTBa BbpXy BeretatuBHUTE MPOABU
Ha npucajeHuTe pesHuun u miagute
nosn. WManutaHo e [OelcTBMETO Ha
neHauun, Hanponamui, okcudyopdeH,
neHgMmeTasivH 1M OpYrM  aKTUBHU
BeLlecTBa C pas3/IM4yHN NepPcUc-TEHTHOCT U
xepobuumaeH edpekT. YcTaHO-BeHM ca
NoAXo4ALM [031 338 MPUIOKEHNE-TO UM
(Gromakovskii et al., 1984, Litvinov et al.,

1987, Chelebiev and Katerova, 1988,
Prodanova-Marinova, 2012).
XepouumabT [apgonpum  Taoc

fong 500 CK ce npenopbyBa KaTo ycne-
LWEeH 3aMecTuTes Ha cMMasuHa B /103fTa
(Sarpe et al., 2007). [OeiicTBUeTo My,
Hapef c ToBa Ha YuHr N v Oyan MNong 960
EK, e npoy4eHo 1 BbB BKOPEHUULLETO Ha
WHcTuTyTa No no3apcTtBO U BUHAPCTBO,
MneeseH (Prodanova-Marinova, 2012,
Prodanova-Marinova, 2015). MNonoxuten-
HWUTE pe3ynTaTun, KOUTO TAXHOTO NPUIoXe-
HWe gaBa Npu NpPou3BOACTBOTO Ha noca-
ObyeH martepuan oT copT MuckeT Kawi-
JTbLLKX Ca OCHOBaHWe 3a nposexjaHe Ha
nogo6HO m3cniegsaHe v Npu Apyrm copTo-
BE C pas/iMyHM TEXHOJIOTVYHW XapakTe-
pucTkn. KbM HacTosWwmMsa MOMEHT aun-
cBa MHhopMauusa 3a MPOBEAEHU CXOAHU
npoyysaHus B bvarapus.

material, herbicides,
economic assessment

comparative

INTRODUCTION

The application of the chemical
weed control method enables the
reduction of the labor-intensive operations
in the production of vine planting material
that is especially important under the
projection of the increasingly pronounced
tendency of rural depopulation and
tangible labor shortages. Studies on the
effectiveness and selectivity of a number
of herbicides have been carried out since
the middle of the 20 century. After the
triazine herbicides were no longer in use
in the vineyards and the vine nurseries,
many trials have been undertaken to
study the effect of various active
substances on the vegetative
manifestations of the grafted cuttings and
young vines. The action of lenacil,
napropamid, oxyfluorfen, pendimethalin
and other active substances with different

persistence and herbicidal effect was
tested. The proper doses for their
application have been established

(Gromakovskii et al., 1984, Litvinov et al.,
1987, Chelebiev and Katerova, 1988,
Prodanova-Marinova, 2012).

Gardoprim plus Gold 500 SC
herbicide has been recommended as an
efficient substitute for simazine in the
vineyards (Sarpe et al., 2007). Its action,
along with Wing P and Dual Gold 960 EC,
has also been studied in the nursery of
the Institute of Viticulture and Enology,
Pleven  (Prodanova-Marinova, 2012,
Prodanova-Marinova, 2015). The positive
results obtained from their application in
the production of vine propagation
material from Muscat Kaylashki variety
were the reason for carrying out such a
study with other varieties with different
technological features. At present, there is
no information about similar studies,
conducted in Bulgaria.

The economic effect has been the
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VikoHOMMYeckusAT ediekT e BojeLl
KpuUTepuii 3a npomnseBoanTeNa npu nsbopa
Ha KOMmMaekca OT TEeXHOJIOTMYHU MpakKTu-
KM, CbCTaBMsABaLUM C/IOXHUA Npouec Ha
Nnpon3BOACTBO Ha /1030B NocafbyeH ma-
Tepuan (Marinov, 1990, Dimitrova et al.,
2009, Vachevska et al., 2009). 3amaHata
Ha pbYHUA TPyA NocpencTtBom ynoTpeba-
Ta Ha xepbuumgu npu oTrnexpaHe Ha
BKOpPEHEHUTE 1030BU Pe3HULUN ocurypssa
noBulIaBaHe Ha MKOHOMUYEcKUTe pesynTa-
TV OT Npom3BOACTBEHaTa AeHocT (Dimitrova
and Prodanova-Marinova, 2012). 360pbT
Ha noaxoasw, xepbuuna, unsato ynotpeba
JornpuHaca 3a peanusauusata Ha npega-
npuemMayvyeckma MHTepec Ha nenuHnepuc-
TUTE U3NCKBA WKOHOMMYecKa OBOCHOBKA.
Mpeasup ToBa, Lenta Ha nscnefsaHeTo e
Bb3 OCHOBa Ha CpaBHWUTENEH WKOHOMMU-
yecku aHanIn3 Ha MnoslydeHuTe pesyntaru
OT MPWIOXEHUETO Ha XUMWYECKU cpep-
cTBa 3a 6opba ¢ nnesenute B J1030BO
BKOPEHU/NLLE fa Ce YCTaHOBU Hait-ediek-
TUBHUSA BapuaHT B MKOHOMWYECKUN acnekT.

MATEPVAZT U METOOU

lMpoyyBaHeTO e peasM3npaHo npes
nepuoga 2014-2016 r. Ha TepuTopuATa Ha
EkcnepumeHTanHata 6asa Ha WIB -
MneseH. MNpe3 pasnuuHUTe roaMHN BKOpe-
HuAMWaTa ca pasnosiaraHn Ha niowy c
€/[lHaKbB MOYBEH TUM — U3NYXKEH YEPHO3EM.
Pe3HuumnTe OT YepBeHWA BUHEH copT Mepno
ca npucageHn Ha nopnoxka bepnaHgnepu
X Punapua CO4. TpeTupaHeTo c xepbuuym-
ante  Oyan Tong 960 EK (960 g/l
s-meTonaxnop), Fapgonpum Tnoc Fong
500 CK (312,5 g/l s-meTOnaxnop + 177,5 g/l
TepbyTunasmd) u  Yuur I (250 g/l
neHgumeTanmH + 2125 g/l pumeTeHamng
M) e M3BbPLWEHO efHOKPaTHO C rpbbHa
npbCcKayka Npu pasxof Ha paboTeH pa3Teop
400 I/ha.

BapvaHTute Ha uscnefsaHeTo ca:

V1 - fiyan l'ong 960 EK B go3a 3 I/ha;

V2 - apgonpum Mntoc MNong 500 CK
B fgosa 4 l/ha;

V3 - Yuur N B go3sa 4 I/ha;

K — HeTpeTMpaHa TPUKPaTHO PBbYHO
naeseHa KoHTpona.

Cnep, npukIyYBaHe Ha BereTaumoH-

leading criterion for the producer in
choosing the complex of technological
practices that made up the composite
process of vine propagation material
production (Marinov, 1990, Dimitrova et
al., 2009, Vachevska et al., 2009). The
replacement of the manual labor by using
herbicides in the growing of rooted vine
cuttings has ensured an increase in the
economic output of the production
activities  (Dimitrova and Prodanova-
Marinova, 2012). The choice of a suitable
herbicide, that would contribute to
enhance the entrepreneurial interest of
the nurserymen, requires economic
justification. Therefore, the objective of
this study was to establish the most
effective economic option based on a
comparative economic analysis of the
results obtained from the application of
chemicals for weed control in a vine
nursery.

MATERIAL AND METHODS

The study was carried out during
the period 2014-2016 at the Experimental
base of IVE - Pleven. During the various
years the nurseries were located on areas
with  similar soil type - leached
chernozem. The cuttings of the red wine
variety Merlot were grafted to Berlandieri
X Riparia SO4 rootstock.

The treatment with the herbicides
Dual Gold 960 EC (960 g/l s-metolachlor),
Gardopram plus Gold 500 SC (312.5 g/l s-
metolachlor + 177.5 g/l terbuthylazine)
and Wing P (250 g /I pendimethalin +
2125 g/l dimethenamid PI) was
performed once with a backpack sprayer
at a working solution rate of 400 L/ha.

The trial variants were:

V1 — Dual Gold 960 EC (dose 3 L/ha);

V2 — Gardoprim plus Gold 500 SC
(dose 4 L/ha);

V3 — Wing P (dose 4 L/ha);

K — untreated, manually weeded out
control.

At the end of the vegetation period,
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HWS Nepuof e oT4yeTeH Jo6uBa CTaHO4AapPTHU
BKOPeHeHu no3un. [aHHuTe ca 06paboTeHu
ypes aucnepcuoHeH aHanm3 (Dimova and
Marinkov, 1999). C ornepg n3onupaHe BAus-
HMETO Ha pas3nuuuata B  KIMMaTUYHUTE
yCNoBUs Ha rogMHaTa ca aHaausvpaHu
ocpefHeHUTe [aHHW 3a peam3npaHns
NPOLEHT NbPBOKNACHW /103U Npe3 Tpuro-
OVWHMA nepuof Ha u3cnepasaHeTto. CToi-
HOCTUTE Ha Mokasartesis ca M3MoNn3BaHu 3a
npeunsyncnsasBaHe Ha peannsvpaHusa cpefeH
[O6BUB CTaHOApPTHW MpucafeHn BKOPEHEeHU
1031 OT XeKTap.

ViKkoHOMUuecknaT aHanu3 e u3BefeH
Bb3 OCHOBa CTOMHOCTUTE Ha nokasarenure
cpefeH fo6us, 6p.ha™ (6poit cTaHgapTHU
npucageHn BKOPEHW 103 OT eauHuua
nnow); o6wa npoaykums, BGN.ha™ (ctoii-
HOCTEH M3pa3 Ha KOMMYeCTBOTO Ha nosyye-
HWS CcTaHgapTeH /I030B nocafgbyeH mate-
puan); nponssoAcTBeHn pasxoan, BGN.ha™
(obwata cyma Ha matepuanHuTe u Tpyno-
BUTE pa3xoAM 3a oTrnexgaHe Ha 1 xa
BKOpeHunmLLe); uncT goxod, BGN.ha' (pas-
JIKa mexay obuiara npoaykuma n Hanpase-
HUTE MPOU3BOACTBEHN pa3xoaun); cebecToir-
HocT, BGN.6p.™ (CbOTHOLLIEHWE Mexay npo-
N3BOACTBEHUTE pasxoam 1 KONMYeCTBOTO Ha
nosiydyeHaTa NpPoAyKUMs); HOPMa Ha peHTa-
6unHocT, % (CbOTHOLUEHWE Ha 4ucTus [o-
X0 1 npoussoacTBeHuTe pasxoau) (Mihaylov
and Zapryanov, 2005, Kirovsky, 2012).

3a onpefensHe Ha NPOU3BOACTBEHU-
Te pasxogu e u3non3BaH  pasyeTHo-
KOHCTPYKTUBHWSA MeTO/, NOCPefCTBOM KOWTO
ca CbCTaBEHW MNOAPOOHM TEXHOMNOMMYHU
kapTtu no sapmaHTu (Nikolov, 1997, Kanchev
and Doichinova, 2005). MatepuanHute B/o-
XEHMUS ca OCTOMHOCTEHM MO AeilcTBalln
nasapHu UeHu Kbm M. HoemBpu 2016 1., a
TPYAOBUTE — NO HOPMWU U pasLLEHKM, U3MNOoN-
3BaHun B WJIB - MneBeH. O6uwara cyma Ha
NpoOu3BOACTBEHUTE Pa3xoiun BK/IOYBA CamMo
npeknTe pasxoau, 6e3 Tesu no opraHMsaums
W ynpasneHve Ha npoussofcteoTo. CToii-
HOCTHaTa OueHKa Ha NpoayKumaTa OT CTaH-
JapTHW npucafeHn BKOPEeHeHU Jlo3n e
M3BbpLIEHA N0 CcpefHa peannsaunoHHa
ueHa ot 2,28 neBa 3a 1 6p., cbriacHo
UH(opMauusiTa Ha HauuoHanHus craTuc-
TUYECKN UHCTUTYT.

the yield of standard rooted vines was
reported. The data were processed by
analysis of variance (Dimova and
Marinkov, 1999). The average data on the
ratio of premium vines during the three-
year study period were analyzed so that
the impact of differences in the climatic
conditions of the year could be isolated.
The indicator rates were used to
recalculate the average vyield of standard
grafted vines per hectare.

The economic analysis was
performed based on the indicators:
average yield, pc.ha® (number of

premium grafted rooted vines per unit
area); total output, BGN.ha™ (the value
expression of the quantity of the premium
vine propagation material obtained);
production costs, BGN.ha™ (the total
amount of material and labor costs for the
cultivation of 1 ha of nursery); net income,
BGN.ha™ (the difference between the total
output and the production costs); cost
price, BGN.ha™ (the production costs and
the output quantity ratio); rate of
profitability,% (net income and production
costs ratio) (Mihaylov and Zapryanov,
2005, Kirovsky, 2012).

The accounting-constructive
method of calculation was applied for
determining the production costs under
which detailed technological charts were
drawn up (Nikolov, 1997, Kanchev and
Doichinova, 2005). The material inputs
were assessed at the current market
prices by November 2016, and the labor -
by norms and rates used in IVE — Pleven.
The total amount of the production costs
included only the direct costs, excluding
those for the production organization and
management. The value assessment of
the standard grafted rooted vines was
carried out at an average realization price
of BGN 2.28 per 1 piece, according to the
National Statistical Institute.
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PE3YJITATU N OBCBXXOAHE

MpOUEHTBLT CTAHZAPTHN NPUCaLEHN
BKOPEHEHWN /103X € OCHOBEH pe3yntartu-
BEH Mokasates 0T MpousBoAcTBeHaTa
[OENHOCT, KaTo Npu efHaKBOCT Ha LEeHOo-
BUTE YC/I0BUSI HETOBUTE CTOMHOCTW ca OT
onpefensLo 3Ha4YeHne 3a paBHULLETO Ha
MKOHOMMYecKaTa edheKTBHOCT no
BapuaHTn. JaHHuTe, WNICTpUpaHn Ha
durypa 1 nokassar, 4e MPOUEHTLT Ha
nosly4yeHns cTaHAapTeH /1030B NocagbyeH
MaTepuasn CpefHo 3a TPUroAMLLIHUA Nepu-
0, Ha U3cneABaHeTO Npy BCUYKM BapuaH-
TM Ha Xxmmu4yecka 6opba c nneesenuTe B
/I030BOTO  BKOpPEHUNMLWE  MpeBuwaBa
YCTAHOBEHUSA MpM pPbYHO MJIEBEHaTa
KOHTpona — 46,95%. Haii-BuCOKn CcTOi-
HOCTM Ha nokasaTens ca peanusmpaHu
npu BapuaHTMTe Ha TpeTupaHe c nouyse-
HUTe xepbuuman Yuur M (V3) n Fappo-
npum nnoc Fong (V2), kato pasnuvkara
MeXay fABata BapuaHTa e MUHUMasHa,
cnefBaHu OT BapuaHTa Ha TpeTupaHe ¢
npenapata Qyan lNong (V1).

RESULTS AND DISCUSSION
The rate of standard grafted rooted
vines was the major resultant indicator of
the production activity as under equal
price conditions, its values were decisive
for the level of the economic efficiency per
variants.

The data illustrated in Figure 1 showed
that the obtained rate of standard vine
propagation material on the average for
the three-year period of the study in all
variants of chemical weed control in the
nursery exceeded the manually weeded
out control — 46.95%.

The highest rates of the indicator were
obtained in the Wing P (V3) and
Gardoprim plus Gold (V2) herbicide
treatment variants, as the difference
between the two variants was minimal,
followed by the Dual Gold (V1) variant.

56,00+

54,00+

52,00 50,60

%% 50,00

48,00

46,00

44,00+

42,00

54,

54,89
25

46,95

T
Vi1 - Oyan Fonp 960 V2 - Tapgonpuvum
CK/Dual Gold 960 EC nsroc

ronap/Gardoprim
Plus Gold 500 sSC

T T T
V3 - YuuHr Nn/wing P KoHnTpona/Control

BapuaHTu/variants

dur. 1. MNosiyyeH NPoLUEHT cTaH4apTHU NpucageHn BKOPEHEHW 103U MO BapunaHTn
CpefHO 3a TPUro4ULLHUA NEPUOL Ha eKcnepumeHTa, %
Fig. 1. Obtained rate of standard grafted rooted vines per variants on the average

for the three years of the trail, %

MpeunsyuncneHnaT TeopeTuyeH cpe-
[JeH [o6vB Ha eAvHMLA NoL, B yC/10BMATa
Ha nNpuIoXeHWe Ha MoYBEeHUs xepouuma,
Yuur M (V3) e Hail-Bucok, npesuLaBaly,
paBHULLETO Ha MokasaTens Mpu KOHTPOSI-

The recalculated theoretical average
yield per unit area with the application of the
soil herbicides Wing P (V3) was the highest
exceeding the rate of this indicator in the
control variant with 9528 pc.ha™ (Table
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HWSt BapuaHT ¢ 9528 6p.ha™ (Ta6nuua 1). B
CpaBHeHVe ¢ ocTaHanuTe [Ba BapuaHTa Ha
NPUIOXeHNe Ha MNOYBEHN Xepouuman -—
Mapgonpum nntoc Fong (V2) n Ayan rong
960 CK (V1), yBenunyeHneto e B pasmep
CbOTBETHO Ha 768 6p.ha™ n 5148 6p.ha™.
Mpun nocnegHuTe ABa BapuaHTta npesuLLe-
HMeTo Ha gobuBa cTaHAapTHWU npucageHun
/1031 B CPaBHEHME C KOHTPOJ/THUS BapuaHT e
B pasmep CbOTBETHO Ha 15,5% wu 7,8%.
Mpun HanpaseHnA OUCNEPCUOHEH aHau3 Ha
nosyyeHuTe pesyntatm 3a [JO6GUB CTaH-
[apTHM BKOPEHEHW /1031 He e ycTaHOBeHa
[0Ka3aHOCT Ha pas/iMkuTe Mexay TpeTu-
paHuTe BapuvaHTM W pPbYHO MJIeBeHaTa
KoHTpona (npu GD(5,0%) = 8,821,
GD(1,0%) = 13,363; GD(0,1%) = 21,480).
O6Lwara cyma Ha Npon3BOACTBEHUTE
pasxoau, cnepsai OCHOBEH KOMMOHEHT,
Bb3JelicTBall BbpXYy PaBHULLETO HA UKOHO-
MUYeckna eddekT, NP1 BCUYKN BapuaHTK Ha
NpUIoOXeHNEe Ha XMMUYeCcKUTe cpeacTsa 3a
6opba c nnesesiMTe € MNo-HUCKa B CpaBHe-
HMe C KOHTPOJIHUSI BapuaHT, KaTo Hamasie-
HMETO € B Haii-ronam pasmep npu V1 -
[Jlyan rong 960 CK (c 1083 BGN.ha™). Toea
ce Ob/MHKN eHOBPEMEHHO Ha MKOHOMWATA
Ha pbyeH TPy 3a nofabpxaHe rnoyseHaTa
NMOBBLPXHOCT YMCTa OT NJIEBENN U NO-HUCKNSA
[06UB CNPsIMO MONYyYEHUs NpU OocTaHauTe
[Ba BapuvaHTa Ha W3NUTBaHW Xepéuumau.
CymaTa Ha pasxoguTe 3a 6opba c niese-
nvTe (BKOYBALLM pas3xoauTe 3a 3akynyBsa-
He 1 BHacsAHe Ha npenapaTta), NPy KOMEeHTU-
paHus BapuaHT ce NoHmxaBa CbC 72,6%
CNPSAMO KOHTPOJIHUA BapyaHT, HO NpesuLLa-
Ba ¢ 21,9% oT4yeTeHaTa npu V2 — lappo-
npum nmoc Fong n V3 — Yudr 1, kato
cneActeve OT MO-BMCOKata LeHa Ha
3akynysaHe Ha npenapata. HamasneHueTto B
obLiaTa cyma Ha Npon3BOACTBEHUTE pPas3xo-
On npu TpetupaHe ¢ xepbuungute YuHr Tl
(V3) n Tapgonpum nnoc rong (V2) B
CpaBHeHVWe C TPUKpPaTHO MJieBeHaTa KOH-
Tpona e B pa3Mep CbOTBETHO Ha 903
BGN.ha™ v Ha 943 BGN.ha™.
KomnneKkcHOTO Bb3AelCTBME Ha UKO-
HOMUATA Ha TPYAOBW pecypcu n yBenu-
YeHWss MPOLEHT Ha CTaHO4apTHUS 10308
nocagbyeH MaTtepuas onpefendat npwio-
XEHNETO Ha XUMUYECKUTE cpeacTBa cpeLly
nnesenHaTa pacTUTENIHOCT KaTto BaXXHO
3BEHO OT TexHosorusita 3a Mpou3BOACTBO

1). Compared to the other two variants of
application of soil herbicides - Gardoprim
plus Gold (V2) and Dual Gold 960 SC
(V1), the increase was of 768 pc.ha™ and
5148 pc.ha™ respectively. In the last two
variants, the excess of obtained standard
grafted rooted vines compared to the
control variant was 15.5% and 7.8%,
respectively. In the analysis of variance of
the obtained yield of standard grafted
rooted vines, the differences between the
treated variants and the manually
weeded out control were not proven (at
GD (5.0%) = 8.821; GD (1.0%) = 13.363;
GD (0.1%) = 21,480).

The total production costs, the next
major component having an impact on
the economic effect rate, in all variants of
application of chemical weed control
preparations was lower compared to the
control variant, as the decrease was the
highest in V1 - Dual Gold 960 SC (with
1083 BGN.ha™). That was due both to the
savings of manual labour for maintaining
the soil surface weed-free and the lower
yields than those obtained with the other
two variants of the tested herbicides. The

amount of the weed control costs
(including purchase and application
costs) in this variant fell by 72.6%

compared to the control variant, however
it exceeded by 21.9% the accounted
costs for V2 - Gardoprim plus Gold and
V3 - Wing P as a consequence of the
higher purchase price of the preparation.
The reduction of the total production
costs when applying Wing P (V3) and
Gardoprim plus Gold (V2) herbicides
compared to the triple weeded out control
amounted to 903 BGN.ha' and 943
BGN.ha™, respectively.

The complex impact of labour
resource saving and the increased rate of
standard vine propagation material
determined the use of chemical agents
against weed vegetation as an important
link in technology of vine propagation
material production.
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Ha /1030B NocagbyeH MaTepuarn.

Hali-BMCOKN CTOMHOCTU Ha MKOHOMMU-
yeckute nokasaTtesiv, MOJIyd4eHU  KaTo
pesynTtaT OT NPUIOXKEHNETO HA XUMUYECKU
cpeactea 3a 6opba ¢ nnesesmTe B J1030-
BOTO BKOpEHWNWLWe, ca YCTaHOBEHM npwu
TpeTupaHeTo c xepbuumpa Yudr M (V3).
O6warta npoaykuuss HajpullaBa cymarta,
peanusvpaHa npu pbyHOTO nsieseHe (K)
cbC 7,8%. YBENMUYEHNETO B cyMarta Ha unc-
TV [0XOA, B pe3y/nTar OT No-BUCOKUS cpe-
JeH fobyB 1 OT peasm3npaHata UKOHOMUSA
Ha pbyeH Tpya, € B pa3smep Ha 47,8% B
CpaBHEHVe C KOHTPO/SHWA BapuaHT. CToii-
HOCTHUAT pa3mep Ha nokasatensa e no-
BMCOK OT MOJIyYEHUs1 B YC/IOBUATA HA TPeTU-
paHe c npenapata Mapgonpum nnwc Fong
(V2) ¢ 2,5% wn ¢ 19,8% cnpsimo npenapara
Oyan rong 960 CK (V1). PeanusupaHoTto
CHMXeHVe B cebecTOMHOCTTa Ha efHa fo-
3nyka e B pa3mep Ha 0,22 BGN B cpasHe-
HMe C BapuaHTa Ha pPbYHO MN/EBEHe, a
HopMaTa Ha PeHTabWsIHOCT, KaTO OCHOBEH
nokasaTen 3a OLeHKa Ha WKOHOMUYeckaTa
e(PeKTMBHOCT OT MPU/IOKEHNETO Ha TEXHO-
NIOTUYHOTO  MeponpuaThe, 6Genexu Hai-
BWCOKO pasHuLLe — 87,1%.

The highest rates of the economic
indicators obtained as a result of the
application of weed control chemicals in
the nursery were found with the treatment
of Wing P (V3) herbicide. The total output
exceeded the amount achieved with the
manual weeding out (K) by 7.8%. The
increase in the net income as a result of
the higher average vyield and the
achieved manual labour saving was
47.8% compared to the control variant.

The value of this indicator was higher
than the one obtained with the
preparation Gardoprim plus Gold (V2) by
2.5% and by 19.8% compared to Dual
Gold 960 SC (V1). The achieved
decrease of the cost price per vine was
BGN 0.22 compared to the variant of
manual weeding and the rate of
profitability, as the main indicator for
assessing the economic efficiency of the
application of the technological practice,
marked the highest rate — 87.1%.

Tabnmuya 1. VIKOHOMUYECKN pe3ynTtaTu OT MPUIOKEHUETO Ha xepouumanm B

NN030BO BKOPEHWU/NLLE

Table 1. Economic results of the application of different variants for weed

control to thegrapevine nursery

MNokasartenu / Indicators

BapwvaHTtun / Variants

V1 - flyan rong, V2 - Tapgonpum V3 - YuHr IN K- KoHTpona
960 CK nntoc rong, Wing P Control
Dual Gold 960 SC Gardoprim plus Gold

CpepeH no6uB, 6p.ha™ 60720 65100 65868 56340
Average vield, pcs. per ha™
O6La npoaykuus, BGN.ha™ 138442 148428 150179 128455
Total output, BGN.ha™
[MponssoacTBeHun pa3xoau, BGN.ha™ 80082 80222 80262 81165
Production costs, BGN.ha™, including
B T.4. 3a 6opba c nnesenute 496 407 406 1813
Weed control costs, BGN.ha™
Unct poxoa, BGN.ha™ 58360 68206 69917 47290
Net income, BGN.ha™
CebecToiiHocT, BGN 3a 1 6p. 1,32 1,23 1,22 1,44
Cost price, BGN per pc.
Hopma Ha peHTabunHoct, % 72,9 85,0 87,1 58,3

Rate of profitability, %

Bucoka cToitHOCT Ha obuiata npo-
OYKUMS € peanm3npaHa M npu BapuaHTa
Ha Xxumunyecka 6opba c nnesenute B
/I030BOTO  BKOpPEHWIMWE Ha OCHOBa

A high rate of the total output was
also obtained in the variant of chemical
weed control in the nursery with the
application of the herbicide Gardoprim
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NPUIOXKEHMETO Ha MO4YBEHUS Xepouuna
Mapgonpum nntoc rong (V2) — 148 428
BGN.ha™ (c 15,5% noseue oT nosyyeHaTa
npw KOHTposaTa u cbe 7,2% OT nosyyeHaTa
npy V1 - Ayan rong 960 CK). Ysenu-
YeHMeTO B Cymara Ha reHepupaHus 4ucT
[0X0[, CpsAAMO BapuaHTa Ha pPbyHO MseBe-
He e B pasmep Ha 44,2%, a HopmaTa Ha
peHTabuHocT HapactBa ¢ 45,8%. W3uuc-
NleHaTa KaTo pe3yntaT OT CbOTHOLUEHWETO
Mexzy BJ/IOKeHWTe B MPOU3BOACTBOTO
pasxoau 1 peanunsvMpaHus cpefeH [o6us
cebeCcTOHOCT Ha eauHuua nNpoAyKums
Bb3/m3a Ha 1,23 BGN 3a 1 6p. — ¢ 14,6%
Mo-HUCKa OT yCTaHOBeHaTa Npw KOHTPOSTHUSA
BapuaHT.

MpuNoXeHNeTO Ha NoYBEHUA Xepobu-
ung Oyan rong 960 CK (V1), kaTo xumu-
Yecko cpefcTBO 3a 6opba c niesenHara
pacTUTeNHOCT Npu OTrNeX4aHeTo Ha npu-
cafleHnNTe pe3HWUM B JI030BO BKOPEHW/IU-
Le, CbLUO ocurypsisa no-smcoka obuia npo-
aykumsa (cbe 7,8 %) B cpaBHEHWe C pbyHO
nfeeBeHaTa KOHTpona, B pesynratr oT
NMoBULLEHMETO B NPOLEHTA Ha CTaH4apTHUA
1030B NnocafbyeH MaTepuan, pecrnekTMBHO
nosiyyeHns cpefeH Aobus. Ynctmat goxon
HapactBa ¢ 23,4%, a Hopmara Ha
peHTabuHocT — ¢ 25,0%. CebecToiHoCTTa
Ha efHa cTaHjapTHa npucajeHa BKOpeHe-
Ha nos3nyka Hamansisa ¢ 0,12 BGN.6p.’1 B
CpaBHeHVe C n3yucseHara npu KOHTPOSIHUSA
BapuaHT. lonyyeHnTe WMKOHOMUYECKU pe-
3ynTatM OT MpoBefeHO u3cnefBaHe npes
nepuoga 2007-2009 r. ¢ npucageHu BKO-
PEHEHN pe3Huum oT copT MuckeT KalinbLu-
KM OTKpOSIBAT BapuaHTa Ha NpuioXxeHue Ha
nouseHua xepoéuung Oyan rong 960 CK B
posa 3 l/ha kato BapuaHT C Hai-Bucoka
MKOHOMUYecKka edDEKTUBHOCT B CPaBHEHME C
xepbuumnante Ctomn 33 EK B fo3un 6 I/ha n
8 I/ha, Noan 2E B go3m 2 I/ha n 3 l/ha u
Bensap 80 BI1 B go3a 3 kg/ha (Dimitrova
and Prodanova-Marinova, 2012). B ycno-
BMATA Ha HACTOALUMA eKCnepuMeHT, nopa-
OV NO-HUCKUSA NPOLEHT Ha cTaH4apTHUA
N1030B MocagbyeH MaTtepuan u egHoBpe-
MEHHO C TOBa MO-BWCOKUTE pa3xoan 3a
6opba C nneeBenuTe B CpaBHEHWe C OcTa-
HaMTe [OBa U3NWTaHW xepbuumpga -
Mapgonpum natoc rong (V2) n Yudr M (V3),
npv BapuvaHarta Ha TpetupaHe ¢ [lyan rong
960 CK (V1) unmctmaT goxopm ce MoHmKaBa

plus Gold (V2) - 148 428 BGN.ha™ (by
15.5% more than the obtained in the
control and 7.2% in V1 - Dual Gold 960
SC).

The increase of the generated net income
compared to the manual weeding variant
was 44.2% and the rate of profitability
went up by 45.8%. The calculated as a
result of the ratio between the input
production costs and the obtained cost
price of the average vyield per unit of
production amounted to BGN 1.23 per 1
pc. — by 14.6% lower than the control
variant.

The application of the soil herbicide
Dual Gold 960 SC (V1) as a chemical
weed control in the growing of grafted
cuttings in the nursery also provided a
higher total output ( by 7.8%) compared
to the manually weeded out control, as a
result of the increase rate of standard
vine propagation material, respectively
the average yield obtained.

The net income grew by 23.4% while the
rate of profitability by 25.0%. The cost
price per standard grafted rooted vine
decreased by 0.12 BGN.pc.'1 compared
to the control variant.

The obtained economic results from a
study carried out during the 2007-2009
period with grafted cuttings from Muscat
Kaylashki variety outlined the application
of the soil herbicide Dual Gold 960 SC at
a dose of 3 L/ha as the option with the
highest economic efficiency compared to
the herbicides Stomp 33 EC in doses of 6
L/ha and 8 L/ha, Goal 2E at doses of 2
L/ha and 3 L/ha and Venzar 80 WP at a
dose of 3 kg/ha (Dimitrova and
Prodanova-Marinova, 2012). Under the
conditions of the present experiment, due
to the lower rate of standard vine
propagation material and, at the same
time, the higher costs for weed control
compared to the other two herbicides -
Gardoprim plus Gold (V2) and Wing P
(V3), in the variant of treatment with Dual
Gold 960 SC (V1) the net income
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CbOTBETHO C 14,4% un ¢ 16,5%. CebecToii-
HOCTTa Ha efMHMLAa NpoAyKUMA HapacTBa C
0,09 BGN Ha 6poii B cpaBHeHue ¢ V2 —
Mapgonpum nawc Fong n ¢ 0,10 BGN Ha
6poli cbnocTaBeHo ¢ V3 — YuHr IM.

N3BOAN

MonyyeHnTe pesynTtatu OoT uU3BbpLLE-
HWS cCpaBHUTE/IEH UKOHOMUYECKN aHan3 Ha
pasnnyHu BapuaHTu 3a 6opba c niesenvte
B /1030BO BKOpEHW/ULLE MoKa3Bar, ye npu
BCMYKM M3NUTAHW NOYBEHN Xepouumam cToi-
HOCTUTE Ha MWKOHOMWYECKWTE MoKasarenun
npesyLlaBaT yCTaHOBEeHWUTe Npu BapuaHTa C
PBYHO MSIeBEHE.

C Hail-BucOoKa MKoOHOMUYecka edhek-
TMBHOCT B pe3yntaT OT NPWIOXEHWETO Ha
npenapat 3a XxvmMmuyecka 6opba c nnese-
NiTe Npu OTrexaaHe Ha BKOpeHeHuTe pes-
HALUM OT YepBeHUsA BUHEH copT Meprno ce
OoT/IMyaBa BapuaHTa Ha TpeTupaHe C Xep-
ouunpa Yuur M (V3). FeHepupaHUAT yucT
[oxo4 npu TO3W BapuaHT benexu ysenu-
yeHve B pasmep Ha 47,8% cnpsAMO KOHTPO/I-
HWs BapuaHT. Hopmata Ha peHTabuiHocT
HapacTBa Cc 49,4%, a cebecToiHOCTTa Ha
efHa cTaHgapTHa npucageHa BKOpeHeHa
no3sunykKa ce noHmxasa c 15,3%.

C no-Bucoka eeKTMBHOCT B WKOHO-
MUYECKM acnekT B CpaBHEeHVe C ocTaHamTe
ABa BapuaHTa — K (koHTpona) un V1 — fyan
rong 960 CK, e u BapnaHTa Ha TpeTupaHe ¢
xepbvumga lapgonpum nnoc Fong (V2),
Npu KOWTO CTOMHOCTUTE Ha MKOHOMUYECKUTE
nokasaTenu ca MHoro 6113kM [0 nonyde-
HUTEe Npu BapuaHTa Ha TpeTupaHe ¢ YuHr 1
(V3). PeannsmpaHusiT 4nicT goxoq npu 1o3u
BapuaHT 6enexu nosuLLeHWe B pasmep Ha
44,2% CbNOCTAaBEHO C KOHTPOJIHMA Bapwu-
aHT, a CHWXEeHWeTo B cebecToiHOCTTa Ha
efvHVLa npoaykuma e B pasmep Ha 17,1%.

dropped down by 14.4% and 16.5%,
respectively. The cost price per unit
output increased by BGN 0.09 compared
to V2 - Gardoprim plus Gold and by BGN
0.10 compared to V3 - Wing P.

CONCLUSIONS

The results obtained from the
comparative  economic  analysis  of
different variants of weed control in the
nursery showed that for all tested soil
herbicides the rates of the economic
indicators exceeded those found in the
manual weeding variant.

The variant of treatment with Wing
P (V3) herbicide was distinguished for the
highest economic efficiency resulting from
the application of chemical weed control
agents in the growing of rooted cuttings of
the red wine variety Merlot. The net
income generated in this variant marked
an increase of 47.8% compared to the
control. The rate of profitability increased

by 49.4% while the cost price per
standard grafted rooted vine fell by
15.3%.

With a higher economic efficiency
compared to the other two variants - K
(control) and V1 — Dual Gold 960 SC was
the variant of treatment with Gardoprim
plus Gold (V2) herbicide, where the
values of the economic indicators were
very close to those obtained with Wing P
(V3) variant. The net income in this
variant marked an increase of 44.2%
compared to the control and the decrease
of the cost price per unit output was
17.1%.
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Response of grafted cuttings from different grapevine
varieties to Dual Gold 960 EC
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PE3IOME

Mpe3s nepuopga 2013-2016 r. e
npoyyeHa peakumsaTa Ha /I030BU pPe3HNLM OT
lWecT copTa, npucageHn Ha noa0XKa
BepnaHgvepn X Punapua CO4 cnep
TpeTvpaHe Ha BKOPEHUNULLETO C Xepouuu-
pa fOyan Tong 960 EK (960 gl
s-meTonaxnop) B gosa 0,3 l/da. B n3cneg-
BaHETO ca BK/OYEHU MNpPeACTaBUTENN Ha
TpU rpynu: cOpToBE C MOBULIEHA YCTOW-
YMBOCT Ha MaHa W HUCKU 3MMHWU Temnepa-
Typu (Hacnaga n Ctoprosusi), copToBe 3a
Npou3BOACBO Ha AecepTHo rpo3ge (MuckeT
nfeBeHCKU 1 MeuTa) 1 COPTOBE 3a NPou3-
BOZCTBO Ha BMHeHO rpo3ge (KabepHe coBu-
HbOH N Mepno). daHHuTe 3a [06WUB CTaH-
[apTHW BKOPEHEHU /103K, Ab/DKMHA U Maca
Ha 3penua npupact M 6pos KopeHu ca
06paboTeHn  uype3  kKnactep  aHaaus.
PesyntatuTte nokassart, Ye rpynupaHeTo Bb3
OCHOBAa Ha KO/IM4eCcTBOTO M KayecTBOTO Ha
nosiydyeHnss  nocagbyeH  martepuan e
cneacTeue OT 6MONOMMYHU U OU3MONOTNUHM
NPWINKM MeXay COpTOBeTe, MOPOAEHN OT
TEXHUS Npou3xon W cneuucmyHata UM
TEXHOJIOTMYHa XapakTepucTvka n cbanaga c
npeasaputesiHo aedmHupaHaTa kiacudu-
Kauusa. XepouumabT, NPUIOXKEH B MOCOYe-
HaTta [03a He BAWSe HeratuBHO BbPXY
npucageHnte pesHuum. Ob6ocobeHocTTa Ha
KnactepuTe JaBa OCHOBaHWe fa ce CMATa,

SUMMARY

During the period 2013-2016, the
response of grapevine cuttings from six
varieties grafted to Berlandieri X Riparia
CO4 rootstock after treatment with the
herbicide Dual Gold 960 EC (960 g/l
s-metolachlor) at a dose of 0.3 l/da was
studied. The investigation included
representatives of three groups: varieties
with increased resistance to mildew and
low winter temperatures (Naslada and
Storgozia), table grape varieties (Muscat
Plevenski and Mechta) and wine varieties
(Cabernet Sauvignon and Merlot). The
data on the yield of standard rooted vines,
the length and mass of the mature growth
and the number of roots were processed
by cluster analysis. The results showed
that the grouping based on the quantity
and quality of the obtained propagation
material has been a consequence of
biological and physiological similarities
between the varieties resulting from their
origin and their specific technological
characteristics and coincided with the
predefined classification. The herbicide,
applied at the indicated dose did not
adversely affect the grafted cuttings. The
distinction of the clusters gave reason to
believe that the response of the
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Ye peakumsaTa Ha U3NMTBAHUTE COPTOBE KbM
Oyan Tong 960 EK no Bpeme Ha
BKOpEHABaHeTo MM MoXe fa 6bje Bb3-
npovssefeHa v OT Apyru npecTtaBuUTesIn Ha
rnocoYeHunTe rpynu.

KntoyoBu gymun: n1030B nocagbyeH
marepvan, Ayan Fong 960 EK, knactep
aHanus

YBO/[,

Oyan Tong 960 EK B (960 gl
S-METO0/1ax/I0P) € CesIeKTUBEH, MOYBEH,
cuctemeH xepbuuma. Abcopbupa ce
OCHOBHO OT KbJIHOBETE M Mo-cnabo ot
kopeHute. loATucKa pacTexa Ha uyB-
CTBMTE/IHUTE M/IEBE/IM B paHHUTE CTaauu
Ha nokb/iBaHe KaTo upe3 6nokMpaHe Ha
MUTO3aTa MHXMbMpa KNeTbUYHOTO AeNeHe.
YHuLOXaBa eAHOrOANLLHNTE XUTHW nie-
BE/IN KOKOLLIO MPOCO, BUAOBETE KOLLPABA,
KPBBHO Mpoco, 6aslyp OT cemeHa v Ap.
TOKCUYEH € U 38 HAKOM efHOroAMLLIHK
ABycemefenHn — O6WKHOBEH LWWp, pas-
cTnaH wmp, 6s71a noboga, TydveHuua,
3Be3fuua, BesMKAeH4Ye, oBvYapcka Top-
6uuka u gp. lMepcucteHTHOCTTa My B
noysata e ot 10 po 12 cepgmuium
(Fetvadzhieva et al., 1986; Tonev, 2000;
Tonev et al., 2007). Hamupa npunoxeHve
3a 6opba c nneeBenuTe MNpu  LUMPOK
CNekTbp KynTypu. MpoyyeH e xepbuumg-
HUA edekT Ha S-MeTo/slaxnop npu cos,
uapesuvua, kaptogu, TOTIOH (Sorokina et
al., 2011; Sermesic et al., 2013; Kalinova
et al, 2014; Hristeva et al., 2015).
YcTaHOBEHO €, Ye € ycnex moraTr ga ce
TpetTupaTr (ypaxHU W OBOLHW KynTypu
(Rankova and Kumanov, 2006; Churkova
and Bozhanska, 2016)

WHTepec npeacTtaBnsBa Bb3MOX-
HOCTTa 3a npwnaraHeto Ha [fyan long
960 EK npu npon3BoacTBOTO Ha nocafb-
YeH MaTepuasl OT OBOLWHW, TOPCKMU U
yKpacHu KynTypw. [jokazaHo e, ye u3nos-
3BaHETO My 3a 6opba c nnesenute npwu
NPOV3BOLCTBOTO HA CEMEHHW MNOAJSIOKKU
0T Maxasiebka nma B1UCoKa MKOHOMUYECKa
epekTuBHOCT (Manolova and Rankova,
2007). MeTonaxnop ocbliecTBsBa afek-
BaTeH KOHTPO/ Hag nneBenvMTe U He

investigated varieties to the Dual Gold
960 EC during their rooting might be
reproduced by other representatives of
those groups.

Key words: vine propagation
material, Dual Gold 960 EC, cluster
analysis

INTRODUCTION

Dual Gold 960 EC (960 g/l
s-metolachlor) is a selective, sall,

systemic herbicide. It is absorbed mainly
by the germs and not so much by the
roots. It suppresses the growth of the
sensitive weeds in the early stages of
germination as by blocking the mitosis it
inhibits the cell division. It destroys the
annual gramineous weeds — common
barnyardgra, Setaria species, hairy
crabgrass, Johnson grass from seeds,
etc. It is toxic for some annual
dicotyledons — amaranth, white amaranth,
white orache, pigweed, chickweed,
veronica, shepherd’'s purse, etc. Its sall
persistence lasts from 10 to 12 weeks
(Fetvadzhieva et al., 1986; Tonev, 2000;
Tonev et al., 2007). Dual Gold 960 EC is
used for weed control in a wide range of
crops. The herbicidal effect of s-
metolachlor has been studied in soy,
maize, potatoes, tobacco (Sorokina et al.,
2011; Sermesic et al., 2013; Kalinova et
al., 2014; Hristeva et al.,, 2015). It has
been found that fodder and fruit crops
could be treated efficiently (Rankova and
Kumanov, 2006; Churkova and
Bozhanska, 2016).

The opportunity of applying Dual
Gold 960 EC in the production of
propagating material from fruit, forest and
ornamental crops has been an issue of
interest. It was proven that its use for
weed control in the production of
seedlings from mahaleb cherry had high
economic efficiency (Manolova and
Rankova, 2007). Metolachlor exercised
adequate weed control and did not inhibit
the crop plants in the cultivation of mango
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noagTNCKa KyNTypHUTE pacTeHus npwu
OTINIeXAaHeTo Ha nocagbyeH marepuvan
OT MaHro (Sancho-Mora et al.,, 1991).
Bucoka edpmkacHOCT € oTyeTeHa npu
TEPEeHHN Mpoy4YBaHWs B pascajHuuM 3a

rOpcKu 7 JeKopatuBHU KyNnTypu
(Satyawati et al., 1991).
ChblecTByBaT  MpoyYyBaHUs  Ha

WHcTuTyTa No no3apcTBo U BUHAPCTBO,
MneBeH 3a Bb3geiicTBMETO Ha Ayan Mong,
960 EK BBbpxy npucageHn f030BU pe3Hu-
Uyn oT copT MUCKET KalabLIKM 1N OTpaxe-
HMETO MY BbPXY KOJIMYECTBOTO U Kayec-
TBOTO Ha nocagbyHus MaTepuasn. Xepbu-
unabT He npeavsBrkBa (PUTOTOKCUYHOCT
npyv TO3n COPT U MPUIOKEHUETO MY Cb3-
JaBa  BUCOK  WKOHOMWYECKM  eddekT
(Dimitrova and Prodanova-Marinova,
2012; Prodanova-Marinova, 2012).

Llenta Ha HacToswarta paboTa e ga
Ce YCTaHOBM Bb3OENCTBMETO Ha  S-
MeTOo/lax/lop  BbpXy MO-rosisiM  Gpoii
COpTOBE OT pas/IMYHK KnacuukaynoHHN
rpynu npuv nNpou3BOACTBOTO Ha /1030B
nocagbyeH Marepuan, Kakto u pga ce
NnpoBepu Bb3MOXHOCTTAa 3a NporHo3npaHe
Ha Tasy peakuua npu apyrn coptose OT
CbLUUTE rpynu.

MATEPVAJT N METOOU

Mpe3 nepuoga 2013-2016 1. B
WHctutyTa no 103apcTBo U BUHAPCTBO
(MNB) - MneBeH e MNpPOy4YeHO BbL3AEN-
cTBMETO Ha xepbuumpa Oyan Tong 960
EK B (960 g/l s-meTonaxnop) BbpxXy
npucageHn so30BM pPesHuUuM OT LecT
copTa B npoueca Ha BKOPEHABAHETO WM.
BkiiloyeHuTe coptoBe ca npucajeHn Ha
nogsoxka bepnaHanepn X Punapusa cenek-
unsa OneHxaim 4 (CO4) n npuHagnexar
KbM pas/iMyHn KnacuukaLmoHHN rpynu:

- C noBulEHa YCTOWYMBOCT Ha
MaHa 1 HUCKM TemnepaTtypu — Ctopro3us
(bBykeT X Bwunap 6naH) Hacnaga
(MuckeT xambyprckn X Bunap 6naH);

- 3a Npou3BOACTBO Ha [ecepTHO
rposge — Meuta (xubpug 29/12 (AnmaT X
Mepn gbo Kcaba X NTanusa) n Mucket
nneseHckn (MuckeT xambyprckmn X Mepn
abo Kcaba);

propagation material (Sancho-Mora et al.,
1991).

High efficacy has been reported in field
studies in nurseries for forest and
ornamental crops (Satyawati et al., 1991).

There have been studies at the
Institute of Viticulture and Enology, Pleven
on the impact of Dual Gold 960 EC on
grafted vine cuttings of Muscat Kaylashki
variety and its influence on the
propagating material quantity and quality.
The herbicide did not cause phytotoxicity
in this variety and its application resulted
in a high economic effect (Dimitrova and
Prodanova-Marinova, 2012; Prodanova-
Marinova, 2012).

The objective of this study was to
investigate the impact of s-metolachlor on
a greater number of varieties of different
classification groups in the production of
vine propagating material as well as to
verify the possibility of predicting this
response in other varieties from the same
groups.

MATERIAL AND METHODS

During the period 2013 — 2016 at
the Institute of Viticulture and Enology
(IVE) - Pleven the impact of the herbicide
Dual Gold EC (960 g/l s-metolachlor) on
grafted vine cuttings from six varieties
during their rooting was studied. The
varieties included in the trial were grafted
to Berlandieri X Riparia Openhaim
selection (CO4) rootstock and belonged to
different classification groups:

- with increased resistance to
mildew and low winter temperatures —
Storgozia (Bouquet x Villard Blanc)
Naslada (Muscat Hamburgski x Villard
Blanc);

- for table grapes production —
Mechta (hybrid 29/12 (Dimiat x Pearl of
Csaba x Italy) and Muscat Plevenski
(Muscat Hamburgski x Pearl of Csaba);
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- 3a MpoM3BOACTBO Ha BWHEHO
rposge — Mepno n KabepHe COBMHbLOH
(kOoCMOMONTHM CTapyn PPEHCKM COPTOBE).

lMpou3xoabT Ha copToBeTe e
umTupaH no lvanov et al. (2004).

OnuTbT € eaHOhaKTOPEH, 3a/10KEH
no MeToJa Ha AbaArMTe napuenm wu
BK/IlOYBA BapuaHT C npunaraHe Ha [lyan
fong 960 EK (V1 — Croprosusa, V2 -
Hacnaga, V3 — Meuta, V4 — Mwucket
nneseHckn, V5 — Mepno, V6 — KabepHe
COBMHBOH) U HeTpeTMpaHa pbYyHO NEeBEHA
KoHTpona (K1 — Croprosus, K2 — Hacnapga,
K3 — Meuta, K4 — Mucket nneBeHckn, K5 —
Mepno, K6 — KabepHe COBUHbLOH).

BkopeHunuuiata ca pasnonaraHu
Ha nNoWwW C TMNOYBEH TUM  U3/YXEH
yepHoseM. TpeTupaHeTo Cc xepbuunga e
M3BBbPLUEHO BefHara cref HaboxaaHeTo
Ha pe3HuuMTE BbLB BKOPEHWU/MULLETO,
HernocpeacTBeHO  npeau  ObXAyBaHe.
[Jo3ata, c KOATO ca TpeTupaHu ONUTHUTE
napuenu e 0,3 l/da.

OTueTeHV ca cnegHuTe nokasare-
NN: NoKapBaHe Ha npucajeHuTe pesHuum
B AvHamuKa (%); JOo6MB BKOPEHEHMU 103U
(%); O6poii Ha KOpeHuTe; Ab/HKUHA Ha
3penusa npupacT (cm) 1 Maca Ha 3penus
npupact (g).

[pynupaHeTo Ha u3cnepsaHuTe
BapuaHTn e HanpasBeHo uype3 liepapxuyeH
Knactep aHanu3. V3nonssaH e meTonbT
Ha Mexayrpynosoto cBbp3BaHe (Duran
and Odelle, 1977; Ward, 1963), a
JaHHUTe ca obpaboTeHu c nporpamaTa
SPSS -19.

PE3YJITATU N OBCBXXOAHE
[JaHHuTe OT HacToAWMSA OnuUT Ha-
NMb/IHO MNOTBbPXAABAT pe3ynraTute, no-
NlydeHun npv npeaxofHuTe K3cnenBaHus
(Prodanova-Marinova, 2012). BHeceH
e/lHOKpaTHO, BeJHara crefi HaboxaaHeTo
Ha npucageHute pesuuun, Ayan long
960 EK He Bnuse HeraTMBHO BBbPXY
BEreTaTMBHOTO WM passutve. Bbnpeku

NO-HUCKMA  MPOLEHT Ha  nokapeaHe,
OoTYeTeH nMpe3 nMbpBaTa AeceThHEBKa
crnefi  TPeTUpaHeTo, akTMBHOCTTAa Ha

npoLieca HapacTBa W NeTAeceT [HW cref,

- for wine grapes production —
Merlot  and Cabernet  Sauvignon
(cosmopolitan old French varieties).

The origin of the varieties is given
by Ivanov et al. (2004).

The trial was single-factor set by
the long plots method and included a
variant with application of Dual Gold 960
EC (V1 - Storgozia, V2 — Naslada, V3 —
Mechta, V4 — Muscat Plevenski, V5 —
Merlot, V6 - Cabernet Sauvignon) and
manually weeded, not treated control (K1 —
Storgozia, K2 — Naslada, K3 — Mechta, K4 —
Muscat Plevenski, K5 — Merlot, K6 -
Cabernet Sauvignon).

The nurseries were located on
leached chernozem soil. The herbicide
treatment was performed right after the
cuttings transplantation in the nursery
immediately before the spray irrigation.
The experimental plots were treated at a
dose of 0.3 l/da.

The following indicators were
recorded: dynamics of grafted cuttings
germination (%); yield of rooted vines (%);
number of roots; length of the mature
growth (cm) and mass of the mature
growth (g).

The grouping of the studied
variants was done through hierarchical
cluster analysis. The method of linkage
between the groups (Duran and Odelle,
1977; Ward, 1963) was used and the data
were processed with SPSS-19.

RESULTS AND DISCUSSION

The data from this trial were fully
consistent with the results obtained in the
previous studies (Prodanova-Marinova,
2012). Introduced only once, immediately
after the grafted cuttings transplantation,
Dual Gold 960 EC did not affect adversely
their vegetative development.

Despite the lower germination rate
observed in the first ten days after the
treatment, the process activity increased
and fifty days later the controls of
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TOBa KOHTpO/uTe OT copToBeTe CTopro-
3us, Hacnaga, Meuta, Mepno n KabepHe
COBMHbOH MMaT Mo-cnabu CTOMHOCTU Ha
nokasarenss OoT BapuaHTuTe C MNPUIOXKEH
xepobuung (Tabnuua 1).

Storgozia, Naslada, Mechta, Merlot and
Cabernet Sauvignon varieties had lower
rates for this indicator compared to the
variants with the applied herbicide (Table
1).

Tabnmua 1. lokapBaHe Ha npucageHUTe pe3Huun creg TpeTupaHe Ha
BKOpeHunumuieTo ¢ Ayan Fong 960 EK (cpegHo 3a nepmoga 2013-2016 1.)

Table 1. Germination rate of grafted cuttings after treatment of the nursery with
Dual Gold 9060 EC (on the average for the period 2013-2016)

MpoueHT Ha nokapsaHe / Germination rate

| pecetgHeBka V pecetaHeBka
CopToBe | ten days V ten days
Varieties TpeTtupanu KoHTponun TpeTtupanu KoHTponu
BapuaHTu Controls BapuaHTu Controls
Treated Treated
variants variants
\Y % K % \Y % K %
Ctopro3sus / Storgozia VvVl 6320 K1 66,85 V1 8964 K1 8398
Hacnapa / Naslada V2 5573 K2 62,78 V2 8633 K2 80,87
Meuta / Mechta Vv3 5059 K3 4669 V3 80,54 K3 68,20
MuCKeT nneBeHCcku V4 5844 K4 68,00 V4 8475 K4 87,09
Muscat Plevenski
Mepno / Merlot V5 5997 K5 6823 V5 84,02 K5 78,59
KabepHe COBMHbOH V6 4930 K6 5041 V6 73,14 K6 70,57
Cabernet Sauvignon
W3kntoueHne npasu MwuckeT The exception was only for Muscat

NJEBEHCKM, NPU KOTO B KOHTponaTa (K4)
ca oT4yeTeHn ¢ 2,34 % noseye nokapaau
pesHuyn. Hali-manko nokapaau neTto-
pacty B TpeTupaHuTe BapuaHTu ce
Habnogasatr npu KabGepHe COBMHbOH
(49,30%) n Meuta (50,59%). MopobeH
NMPOLEHT € OTYETEH U B KOHTPO/IUTE - NpK
MeuTa (46,69%), a npn KabepHe cosu-
HbOH (50,41%), T.e. He [Jyan Fong 960
EK e mpuunHa 3a no-cnabata XnsHecno-
COGHOCT Ha MbMNKMUTE MpU Te3N COPTOBE.
AHa/IOTMYHO € OTPaXEeHNeTo Ha
U3NUTBaHUSA xepbuumg BbpXy [obusa
nocagbyeH MaTepuas OT BK/IOYEHUTE B
nscnegBaHeTo copTtose. MNpunaraHeTo Ha
Oyan long 960 EK B go3a 0,3 l/da He
B/ISie HeraTVBHO BbPXY KO/IMYECTBOTO U
KayecTBoTo My. lMpu Tpn copta (Mucket
nneseHckn - V4, Meprno - V5 n KabepHe
COBWMHbLOH - V6) MPOLEHTBLT CTaHZapTHU
BKOPEHEHW 103X  OT  TpeTupaHuTe
BapuaHTM MpaKTUYecKn Ce Uu3paBHsBa C

Plevenski, where in the control (K4) it
was reported 2.34% more germinated
cuttings. The lowest rate of germinated
cuttings was observed for Cabernet
Sauvignon  (49.30%) and Mechta
(50.59%). A similar rate was also
recorded in the controls - for Mechta
(46.69%), and for Cabernet Sauvignon
(50.41%), i.e. Dual Gold 960 EC was not
the cause for the poorer viability of the
buds in these varieties.

The effect of the tested herbicide
on the yield of propagation material from
the varieties included in the study was
analogous. The application of Dual Gold
960 EC at a dose of 0.3 I/da did not affect
adversely its quantity and quality. For
three varieties (Muscat Plevenski - V4,
Merlot - V5 and Cabernet Sauvignon -
V6), the rate of standard rooted vines of
the treated variants was actually equal to
the one of the controls and for the other
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TO3W B KOHTPOAWUTE, a Npu ocTaHauTe
Tpn (Ctoprosus - V1, Hacnapga - V2 n
MeuTa - V3) Toli e no-sucok (durypa 1).
[o6umBbT NnocagbyeH matepuan Bapupa B
3aBMCUMOCT OT copTa — oT 51,34 % (V1)
n 48,21 % (K1) npu Ctoprosus go 20,83
% (K3) n 28,93 % (V3) npu Meuta.

three (Storgozia - V1, Naslada - V2 and
Mechta - V3) it was higher (Figure 1). The
yield of propagating material varied
depending on the variety — from 51.34%
(V1) and 48.21% (K1) for Storgozia to
20.83% (K3) and 28.93% (V3) for
Mechta.

K6

Ve

K5

V5

K4

V4
K3
V3

K2

V2

K1

V1

(=]

10 20

% standard rooted vines

30 40 50 60

our. 1. lobmns cTaHOapTHU BKOPEeHeHU 03U cpeaHo 3a nepuoga 2013-2016 r.
Fig. 1. Yield of standard rooted vines on the average for the period 2013-2016

Mpu knactep aHa/M3 Ha Konu-
4eCcTBOTO M Ka4yeCTBOTO Ha MocagbyHuA
mMatepuan OT TpeTMpaHuTe BapuaHTu ce
OTKpOsiBa rpynvpaHe, KoeTo nogyeprasa
6MOMOrMYHNTE Pa3NINUUA Ha COpTOBeETE.
[JeHpporpama 1 nokassa pasgefisiHe B
ABa knactepa (Purypa 2).

MbPBUAT BKNOYBA YETUPUTE BUHE-
Hu copTta (V1, V2, V5, V6) n ce pasgens
Ha ABa noaknactepa, 060cobeHn cnopep,
XapakTepucTukiTe Ha BK/IOYEHUA B
nscnefBaHeTo nocagbyeH MaTepuas.
MbpBMAT nogxnactep ce dopmupa OT
[Bara copTa C MOBMLUIEHA YCTONYMBOCT
Ha MaHa W HWCKM 3MMHW Temnepatypu
(Ctoprosus n Hacnaga) n Bkiousa V1 un
V2. BTOpUAT noakniactep e CbCTaBeH OT

In the cluster analysis of the
quantity and quality of the propagation
material from the treated variants, a
grouping was outlined emphasizing the
biological differences of the varieties.
Dendrogram 1 shows a division into two
clusters (Figure 2).

The first one included the four wine
varieties (V1, V2, V5, V6) and was
divided into two subclusters,
differentiated according to the
characteristics of the studied propagation
material. The first subcluster was formed
by the two varieties with increased
resistance to mildew and low winter
temperatures (Storgozia and Naslada)
and comprised V1 and V2. The second
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Mepno (V5) n KabepHe coBnHboH (V6) —
YyepBEHUTE BUHEHW COPTOBE C (PPEHCKM
npousxod. TpetupaHute Bapuantn (V3 un
V4) oT peceptHuTe copTtoBe Meuta
MuckeT nneBeHCkM obpasyBar BTOpUSA
Knactep. Pesyntatute o1 aHanmsa
rnokassar, ue peakuusita Ha UsnuTBaHUTe
coptoBe cnpamo fAyan MNong 960 EK ce
onpepensa oT rpynara, KbM KOATO
npuHagaexar, B 3aByCMMOCT OT BMONorny-
HaTa UM 1 TEXHONIOTMYHA XapaKTepUCTUKa.

subcluster consisted of Merlot (V5) and
Cabernet Sauvignon (V6) - the red wine
varieties of French origin. The treated
variants (V3 and V4) of the table grapes
varieties Mechta and Muscat Plevenski
formed the second cluster. The results of
the analysis revealed that the response of
the tested varieties to Dual Gold 960 EC
was determined by the group to which
they belong, depending on their biological
and technological characteristics.

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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dur. 2. MepapxuyeH knacTep aHanus. [eHaporpama Ha 6asata Ha cpegHuTe
MeXxAypynoBu pascTosaHud 3a nepmnoga 2013-2016 r.

Fig. 2. Hierarchical

cluster analysis. Dendrogram based on the average

distances between the groups for the period 2013-2016

Jokonko Ta3n peakuus e cneg-
CTBME OT MOBULUIEHA YYBCTBUTENHOCT
cnpsamo xepbuuuaa moxe ga ce cbam no
peHpporpama 2 (durypa 3). Ta aHanu-
3Mpa OTHOLIEHMATa Ha COpTOBETE He
camo B TpeTvpaHuTe UM BapuaHTW, HO U
B HeTpeTuMpaHute KOHTponu. CbhnocTas-

The extent to which this response
was due to the increased susceptibility to
the herbicide could be judged by
dendrogram 2 (Figure 3). It analyzed the
correlations of the varieties not only in the
treated variants but also in the untreated
controls. The comparison of the
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Kara Ha MexayrpyrnosuTe eBKINLO0BU
pa3cTosiHMA faBa Bb3MOXHOCT 3a npe-
LeHKa Ha cTeneHTa Ha conmkaBaHe Mex-
Ay copToBeTe no AobuB U GUOMETPUYHM
rnokasaTenu M yctaHoBfiBaHe Ha pasnu-
KNTe, Ab/Kally ce Ha HexenaHa xep-
6uumaHa akTMBHOCT. [eHpaporpama 2
BK/IlOYBA [iBa k/acTtepa, BCeku ¢ no Asa
nogknactepa. pynupaHeTo A0 rosnsma
cTeneH nosTaps ToBa OT AeHAaporpama 1.
MbpBUAT KNacTep OTHOBO Ce CbCTOM OT
copToBeTe, npegHasHayeHW 3a Mpous-
BOZCTBO Ha BUHeHO rpo3ge (Crtoprosus,
Hacnapa, Mepno n KabepHe COBVHbLOH).
PasnpepeneHveto wm B OTAeSHUTE
nogknactepu nokassa 65m3ocTTa Ha
TpeTupaHuTe BapmaHTu 40 KOHTPOSIMTE U
He [aBa OCHOBaHWe fa ce cmATa, 4e
npunaraHeto Ha Ayan Nong 960 EK Boan
0O HsKakBa creuuduyHa  peakuus,
u3paseHa B aHau3npaHuUTe nokasaresiu.
EnuHmnat nogknactep Bknwusa Hacnapa
(K2), Mepno (V5 wn K5) u KabepHe
CoBMHbOH (V6). Hacnaga (V2) wu
Crtoprosus (V1 n K1) obpasysat BTOpUS
nogknacrep. bnnsoctra mexay Tpetupa-
HUTe BapuaHTh n koHTponute (V1 n Ki,
V5 n K5) e nokasaresiHa 3a auncara Ha
YyBCTBUTENIHOCT KbM Xepbuuuga npu
Te3n copToBe. TpeTupaHuAT BapuaHT
(V2) n koHTponata (K2) ot copT Hacnaga
ca cuTyumpaHu B ABaTa nojknacrepa Ha
NMbpPBUA KacTep, HO oTAaneyeHocTTa UM
€ pesynTaT OT MNO-BUCOKWTE CTOMHOCTU Ha
nokasatenute Ab/DKMHA Ha  3penus
npupact, Maca Ha 3penus npupact u
[O6GMB  CTaHOapTHM  BKOPEHEHW  103W,
U3MepeHn npu TPeTMpaHus BapuaHT.
MopgobHM ca npuunHMTE 3a ronsMara
OTAasieyeHoCcT Ha KoHTponata (K6) ot
BCUYKN OCTaHa/IM y4yaCTHUUWM B rpynu-
paHeTo U ocobeHo oT V6 — TpeTupaHus
BapvaHT Ha KabepHe COBUHbLOH.

Euclidean distances between the groups
allowed for an assessment of the linkage
ratio between the varieties per yield and
biometric indices and the identification of
the differences resulted from the
undesirable herbicidal activity.
Dendrogram 2 included two clusters,
each with two subclusters. The grouping
repeated to a great extent that from
dendrogram 1. The first cluster was again
made up of varieties for wine grapes
production (Storgozia, Naslada, Merlot
and Cabernet Sauvignon).

Their distribution in the individual
subclusters showed the closeness of the
treated variants to the controls and did
not justify the assumption that the
application of Dual Gold 960 EC resulted
in some specific response expressed in
the analyzed indicators. One of the
subclusters included Naslada (K2), Merlot
(V5 and K5) and Cabernet Sauvignon
(V6). Naslada (V2) and Storgozia (V1 and
K1) formed the second subcluster. The
closeness between the treated variants
and the controls (V1 and K1, V5 and K5)
was indicative of the lack of susceptibility
to the herbicide in these varieties. The
treated variant (V2) and the control (K2)
of Naslada variety were located in the two
subclusters of the first cluster, but their
remoteness was the result of the higher
rates of the indicators — length of the
mature growth, mass of the mature
growth and the yield of standard rooted
vines, measured in the treated variant.
Similar were the reasons for the
remoteness of the control (K6) from all
other members in the grouping, and
especially from V6 — the treated variant of
Cabernet Sauvignon.
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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Fig. 3. Hierarchical

cluster analysis. Dendrogram based on the average

distances between the groups for the period 2013-2016

BTopuaT Kknactep ce  CcbCTOU
n3uUAN0 OT AecepTHUTe copTtoBe MeuTa 1
MuckeT nneBeHcku. [pynupaHeTo Ha
jBaTa copTa B fABa  OTAENHU
nogknactepa — Meuta (V3 u K3) B
eanHma n Mucket nneseHckn (V4 n K4) B
Opyrms nokasBa — ye[HakBsiBaHe B
pacTtexa M pasBUTUETO Ha npucajeHuTe
pesHuun OT TpeTupaHute BapuaHtu u
KOHTpO/iMTE. AHaNIN3bT Ha MexXAayrpyno-
BUTE E€BKNMAOBU Pa3CTOAHWS MoKa3Ba
Nrnca Ha HeraTMBHa peakuus npu Tesu
coptoBe crnpamo fAyan long 960 EK B
npunoxeHara fo3a.

N3BOAN

XepouumawT Oyan Fong 960 EK B
po3a 0,3 l/da He nHxnbupa pa3BUTUETO Ha
MbNKMTE Ha MpUCafEeHUTe pesHuUn oT

The second cluster consisted
entirely of the table grapes varieties
Mechta and Muscat Plevenski. The
grouping of both varieties in two distinct
subclusters — Mechta (V3 and K3) in one
and Muscat Plevenski (V4 and K4) in the
other one showed a uniformity in the
growth and development of the grafted
cuttings from the treated variants and the
controls. The analysis of the Euclidean
distances between the groups showed
that there was not a negative response of
these varieties to Dual Gold 960 EC at
the applied dose.

CONCLUSIONS

The herbicide Dual Gold 960 EC at
a dose of treatment 0.3 I/da did not inhibit
the growth of the grafted cuttings of
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coptoBete Crtopro3us, Hacnaga, MeuTa,
MuckeT nneseHckn, Mepno un KabepHe
COBMHBOH ¥ He CHWXaBa MpoLeHTa Ha
nokapsaHe.

EQHOKpaTHOTO BHacsiHe Ha xepbu-
unga cnef HaboxgaHeTo Ha pesHuuute
BbB BKOPEHU/ULLETO He MOHMXaBa [o6u-
Ba CTaHAAPTHW BKOPEHEHU N03U OT U3NUT-
BaHWTe copToBe — nNpu MUCKET M/eBeH-
ckn, Mepno n KabepHe COBVMHbOH TOWA
npakTU4yeckM ce wuspaBHABa C TO3M B
KOoHTposnuTe, a npu Crtopro3uns, Hacnaga
1 MeuTa e no-BUCOK.

pynupaHeTo ypes knactep aHav3
Bb3 OCHOBa Ha KOMMYECTBOTO M Kayec-
TBOTO Ha MOJIy4yeHus nocagbyeH maTepu-
an e cnencrtene oT 6MOAOTMYHN K hr3mo-
NOTVYHN  NPUIMKN  MexAy COpTOBeTe,
NnopoAeHn OT TEXHUS MPOU3XOA M cneuu-
ouyHaTa UM TEXHOJIOTMYHA XapakTepuc-
Tuka. O6ocobeHOCTTa Ha KnacTtepute Mo-
Ka3Ba qmnca Ha HeraTuBeH edhekT OT TpeTu-
paHeTo ¢ Ayan MNong 960 EK 1 gasa ocHo-
BaHVe [a ce cMmATa, Yye MoAobHa peakumst
MoXxe fa 6bAe Bb3npousBeeHa v OT Apyru
npecTaBuTe/IM Ha MOCOYEHNTE Fpynu.

Storgozia, Naslada, Mechta, Muscat
Plevenski, Merlot and Cabernet
Sauvignon varieties and did not reduce
the rate of germination.

The single application of the
herbicide immediately after the grafted
cuttings transplantation in the nursery did
not reduce the yield of standard rooted
vines from the tested varieties — for
Muscat Plevenski, Merlot and Cabernet
Sauvignon, it was actually equal with the
controls, while for Storgozia, Naslada and
Mechta it was higher.

The grouping through cluster
analysis based on the quantity and quality
of the obtained propagation material was
a consequence of the biological and
physiological similarities between the
varieties due to their origin and their
specific technological characteristics. The
distinction of the clusters showed that
there was no negative effect from the
treatment with Dual Gold 960 EC and
gave reason to believe that similar
response could be replicated by other
representatives of the pointed groups.
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