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PE3IOME

MpobnembT C HegocTura Ha Boja
ce 3aAb/iboyaBa B CBETOBEH MaLlab kaTo
Hag 70 % oT obuwaTta KoHcymMauus ce
naja Ha cesickoTo CTOMaHCTBO. Pa3xoabT
Ha MoMMBHa BOJa MOxe fa 6bae Hama-
NeH 4ype3 BHeApsiBaHETO Ha e(IeKTUBHU
MeToan (MUKpOHanosiBaHE) U TEXHOOMMN
(HanosiBaHe c perynupaH BogeH aedwu-
uuT). [lBata nogxoga ca 06GEeKT Ha Tpuro-
OVILIHO n3cnefBaHe Npu BUHEHUTE COPTO-
Be ,Xebpoc* n ,Tpakuiicka cnasa“, usBse-
[EHO B onuTHaTa cTaHuusa B [aB/vKeHw.
Llenta e Bb3 OCHOBa Ha faHHu 3a fo6usa
NpW HEMOJIMBHMW YC/I0BUS U NPU ONTUMa-
HO HanosiBaHe Ja ce CuMMynupa usMeHe-
HMETO MYy MNpPU HanosiBaHe C HamaneHu
NnosvBHW HOpMK. WM3non3saH e cumyna-
LUVOHHUAT Mojen Ha Bbpnes, uspassasaly
3aBMCMMOCTTa ,HanouTesiHa Hopma -
[06MB" ype3 MOo/IMHOM OT BTOpa CTEMEH.
Bb3 OcHOBa Ha MoslyyeHuUTe pasyntatum e
HanpaBeH MKOHOMUYECKN aHa/n3, cnopes
KOWTO OT CTOMaHcka rfiegHa Touka Haii-
NoaxXoAsLL, € MOSIMBHUAT PeXnm ¢ pasmep
Ha HanoutesnHata Hopma 70-75% oOT
YCNOBHO ONTMMasiHaTa, KaTo ToBa BaXu U
3a gBarta copta. lNpeacraBeHn ca AaHHu
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SUMMARY

The problem with  worldwide
irrigation water shortage increases, as
over 70% of total water consumption falls
on agriculture. The irrigation water
consumption can be reduced by
application of effective methods (micro
irrigation) and technologies (irrigation with
regulated water deficit). They have been
the subject of a three-year field study of
the Hebros and Trakiyska Slava vine
varieties. The experiment is conducted in
experimental station in Pavlikeni. The aim
is to simulate yield change by irrigation
with reduced irrigation rates, using
experimental data received without
irrigation and optimum irrigation
conditions. We used the Varlev's
simulation model, representing the
“irrigation depth - yield" relationship by a
second degree equation. An economic
analysis was made, based on the
obtained results. From the economic point
of view, most appropriate the irrigation
regime is this with an irrigation rate of 70-
75% against to the optimum rate, as this
applies to both varieties. Data on the
absolute and relative values of the yield
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3a abCoMOTHUTE U OTHOCUTE/THN CTOMHOC-
TV Ha gobuBa npes pas/IMyHK No obesne-
YEHOCT Ha BasiexuTe rofvHU, B 3aBUCK-
MOCT OT NPWIOXKEHUS NOSIMBEH PEXUM.
Kntouosun AymMmun: KankoBoO
HanosisaHe, MOMIMBEH PEXUM, pPerynupax
BOAEH AeduuunT, NPOAYKTUBHOCT Ha BogaTa

YBO/[,

EdbekTuBHOTO OTINexaaHe Ha no-
30BMTE HacaxaeHus e o6BbP3aHO C ONTU-
MU3MpaHe MeponpuAaTUATa OT arpoTexHu-
yeckus KOMMeKc, Hegenuma 4yact oT
KOWTO e HanosiBaHeTo. 3aAbibovyaBaHETO
Ha npob6nema, CBbp3aH C HepocTura Ha
BOJA 3a HarnosiBaHe e npejnocTaBka 3a
npoBex/jaHe Ha u3c/ieBaHus 3a YyTOYHA-
BaHe napamMmeTpuTe Ha MNOMIMBHUA PEXUM
npy passiMyHUTEe COPTOBE /103 U Nonyya-
BaHe Ha [aHHW KakKTo 3a 6uosormyecku
ONTUMasTHUSA, Taka 1 3a NOJSIMBHUS PEXUM,
[AaBall, Haii-0o6py MKOHOMUYECKN nokKasa-
Tenun. Pesyntatute ot peguua npoyysa-
HUA C ronisiM 6poli CeNcKOCTONaHCKM Kyn-
TYypW nokassart, Ye NMb/IHOTO 33a/0B0/IABA-
He Ha pacTeHuATa C BOoAa BOAW A0 MOAy-
YyaBaHeTO Ha MakcumanHu fo6usu, HO OT
MKOHOMUYeCKa rnefiHa Touka, pesynraTu-
Te ca no-gobpu npu npunaraHeTo Ha
Hay4yHO 060CHOBaH HapyLleH NOJIMBEH pe-
Xnm. CbmAT ce onpenens Bb3 OCHOBa
Ha NONCKX M3cnenBaHus upes pas/iMyHu
HMBa Ha pejyumpaHe Ha HanouTenHara
HOpMa MNM NocpescTBOM MaTteMaTuyecKu
MoZenu, onuceaw Bpb3kata ,Bopga-
[06UB”, KOUTO ce CbCTaBAT Ha 6a3a AaHHU
3a OTHOCUTENHMS [06MB MpU ONTUMAJTHO
HanosHaTe W nNpVW HENosMBHN YC/OBUS
(Davidov, 1994; Varlev, 1999, 2008). Moge-
NN € npakTuyecka MnpuIoKUMOCT Ha Tasu
3aBMCMMOCT (MpY Pas3fIMYHU CE/ICKOCTONaH-
CKM KynTypu) ca pas3paboTeHn u y Hac
(Harizanova-Petrova, 2014; Kalaydzieva,
2014; Lozanova, 2014, Tsvetanov, 2015;
Gigova, 2016).

Llenta Ha paspaboTkata € Bb3
OCHOBa Ha [aHHM 3a gobusa npu BUHE-
HUTEe copToBe ,Xebpoc" u ,Tpakuiicka
chasa“, noay4yeHu npu HemnosIMBHU YCJo-
BUS 1 NpY ONTUMASIHO HanosiBaHe, fa ce

through different years and different
irrigation regime are presented.

Key words: drip irrigation, irrigation
regime, regulated water deficit, water
productivity

INTRODUCTION

The effective cultivation of the
vineyards is related to the optimization of
the agro-technological activities, an
important part of which is the irrigation.
The deepening of the problem in relation
with irrigation water shortages is a
prerequisite for conducting research to
specify the irrigation parameters of
different varieties of vines and to obtain
data on both the biologically optimal and
the irrigation regime giving the best
economic result.

The results of many studies with different
crops show that optimum irrigation regime
leads to maximum yields, but from an
economic point of view, the result will be
better with a scientifically proven
regulated water deficit application.

It is established by data from field
experiments including different levels of
irrigation rate reduction or through
mathematical models describing the
relationship "Water-yield", which is based
on data for relative yield of optimum
irrigation and non-irrigation conditions
(Davidov, 1994; Varlev, 1991, 2008).

Models with practical relevance of this
relationship  (for different agricultural
crops) have been developed in Bulgaria
(Harizanova-Petrova 2014; Petrova, 2014;
Lozanova, 2014; Tsvetanov, 2015;
Gigova, 2016).

The aim of this study is to re-create
the yield change of wine varieties Hebros
and Trakiyska Slava when change
irrigation rate from 0 to 1, using
experimental data, received without
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CUMYnMpa HEroBOTO M3MEHeHWe npu Ha-
nosiBaHe C HaMaJsleHu NosIMBHW HOPMU. Ha
6as3a noslydeHUTe pesynTatu aa ce Hanpasu
VKOHOMMWYECKM aHanu3 v Ja ce onpeaen
Hai-noaxoAsWwus NOMBEH PEXUM.

MATEPVAJT U METOOU

PaspaboTkata e HanpaBeHa Bb3
OCHOBa Ha [aHHW OT TMOJICKA €eKC-
nepuMeHT, NpoBeeH npes nepunoga 1991-
1993 roguHa B oOnNuTHaTa CcTaHuuMsa B
MaBnuKeHW BbpXY NOYBEH MOATUN CPEeSHO
U3NYXEH 4YepHo3eM, C MOLHOCT Ha
XYMYCHUA XOpu30HT 40-50 cm. OnuTbT e
npoeefieH napasiesiHo ¢ BUHEHUTE COPTO-
Be ,Xebpoc“ u ,Tpakuiicka cnaea“, kaTo
ca nsnuTaHun aga BapuaHTta: 1) 6e3 Hanos-
BaHe W 2) ONTMMas/IHO HanosiBaHe u4pes
nogabpXaHe Ha npefnosiMBHa BAaXHOCT
75% ot MMMNB 3a aKTUBHWA MOYBEH CION.
Cbob6pa3HO M3MCKBAHUSATA Ha BUHEHUTE
COpTOBE KbM HanosBaHETO, MNOSIMBHUAT
nepvof e onpepeneH B WHTepBasia OT
TpeTaTa feceTAHeBKa Ha N [0 TpeTaTta
JeceToHeBKa Ha aBrycT BCHOYUTESTHO.
MonuBknTE ca nogaBaHW upe3 Karnkosa
WHCTanauus, a pasmepbT Ha MOSIMBHUTE
HopMn e mexay 60 n 80 mm, B 3aBUCU-
MOCT OT Ha/IMyHaTa BNaXHOCT Henocpep-
CTBEHO npeau nosnvekara. Jlosute ca
oTrnexgaHn Ha hopmmpoBka Ombpena,
npu pascrosHue 3x1.2m. B HavyanoTto Ha
Npoy4YyBaHETO HaCaX[eHWeTo e Ha Bb3-
pacT 15 rognHu. MNpu BCekn OT copToBeTe
ca usnonssaHu no 100 nos3n, pasnpege-
NleHn no BapuvaHTW B [BE MOBTOPEHMA.
Pe3yntatnute OTHOCHO OTHOCUTENHUA AO0-
61B NpWU HEMOSIMBHU YC/IOBUSA MO TOAUHN
ca o6paboTeHn nocpencTBOM CUMYya-
UMOHHMAT Mogen Ha Varlev (1999),
uspassBall 3aBMCUMOCTTa ,HanoutesHa
HOopma — A06MB" Ypes3 MOSIMHOM OT BTOpa
cTeneH, KOMTO wuma cnepHus  BuUg;
Y=Yc+(1-Yc)(2x-X°), kbaeTo Y e oTHoCu-
TeneH gob6us, YC — AobuB npuv HENnosme-
HUSA BapuaHT, a X — OTHOCWTE/IHa Hanowu-
TenHa HopMa. Taka ca NoslydYeHW CTOW-
HOCTUTE Ha OTHOCUTENHUTE U abCosoT-
HUTe A06MBU MpW pasnnyHa CTeneH Ha
penykumsa Ha nonuBHUTE HOpMU. ChblunuTe

irrigation and optimum irrigation
conditions. On the base of received data
the economical analysis and determining
the most appropriate irrigation regime are
made.

MATERIAL AND METHODS

This research is based on data
from a field experiment conducted during
1991-1993 period in field experimental
station - Pavlikeni. The soil type is
chernozem with 40-50 cm humus layer
depth.

The experiment includes two wine
varieties - Hebros and Trakiyska Slava.
The variants of the experiment are as
follow: 1) without irrigation, 2) optimum
irrigation — 75% FC (field capacity) for the
active soil layer. The irrigation period is
determinate during end of July to the end
of August according to the specific of
wine grape varieties.

The irrigations are made via drip irrigation
installation and irrigation rates are
between 60 and 80 mm, depending on
pre-irrigation soil moisture. The vine
plants are grown on “Umbrella” formation
and plant distance 3.0x1.2m.

The age of plants at the beginning of this
study is 15 years. For each of the
varieties are used 100 plants, distributed
by variants with two repetitions. The
results for relative yield obtained in
conditions without irrigation are
processed using square simulation model
(Varlev, 1999) for determination of “Yield-
water” relationship.

The equation is as follows:
Y=Yc+(1-Yc)(2x—x%), where Y is the
searched relative yield, Yc - relative yield
without irrigation and X — the relative
annual irrigation rate. In this way are
calculated the values of absolute and
relative yields for different irrigation rates
reduction.
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ca NoAJ/0XKEHN HA MKOHOMWUYECKU aHasn3,
KaTo arpoTexHUYeckuTe MeponpusATus
(06aboTkn Ha noysBaTa, TOpeHe, HamnosiBa-
He, pe3nTOW, pacTuTesnHa 3awmta u
npubupaHe) n CTOMHOCTTa Ha BCSAKO OT

TAX Ca B3eTn OT TEeXHOJ/I0OrMyHa KapTta
(http://www.mysmartfarm.com//tcards/r.angelova/t

The economical analysis is made using
these results and costs data from grape
growing technological card (soil
cultivation, fertilizing, irrigation, pruning,
plant protection, harvesting and other
activities)

(http://www.mysmartfarm.com//tcards/r.angelova/

card_grapes.pdf), M3paboTeHa 3a oTrnexaa-
He Ha nnojofasally BUHEHU 51035. Upes
6aniaHC Ha npuxoauTe W HanpaBeHuTe
pa3xoamn ca oTYeTEeHWN CNefHUTE UKOHOMMU-
Yyecku nokasatenu: cpegeH Jobus, cpeg-
Ha peann3vpaHa uUeHa Ha npoAyKuuAaTa,
obwa npoaykuusa (npuxoau), Npou3-
BOLACTBEHM pasxoan (MaTepuanHu u
TPyAoBM), ce6ecTOMHOCT Ha NPoAyKUMsTa,
HOpMa Ha PeHTabu/THOCT U YACT LOXOA.

KpaTko onucaHne Ha  copT
Xebpoc: TunuueH BUMHEH CcopT, npeaHas-
HayeH 3a NPou3BOACTBOTO Ha BUCOKOKA-
YeCTBEHM YepBeHW TpanesHun BUHA.
Cbabpxa Hag 23% 3axapu 1 6.9 g.dm?
TUTpyemun kucenunHu (Zankov and Babrikov,
1981; Radulov et al., 1985). Cb3gaZeH e B
KaTefparta no fio3apctso Ha AY-Inosave un
yTBbpAeH ot ACK npe3 1973 roguHa.

KpaTko onucaHne Ha copT
Tpakuiicka cnaea: BucokokayecTBeH copT
3a Mpov3BOACTBO Ha YepBEeHW BUHA,
cb3gageH B AY - lNnosave 1 yTBbLPAEH OT
OCK npe3 1971 rogunHa. [po3peTto e
[Oo6bp GanaHC MeXxay 3axapHoCT MU
KMCEJINHHOCT, CbOTBETHO 22-24% un 6-7
g.dm'3 (Zankov and Babrikov, 1981;
Radulov et al., 1985).

PE3YJITATU N OBCBXXOJAHE

BnvsHMeTo Ha HanosiBaHETO BbpXY
fo6usa 3aBUCU B TofiiMa CTeneH oT
XapakTepa Ha rogmHata B MeTeoposiorny-
HO OTHOLLEHWE, KaTO Hal-CUIHO € Bb3-
[eicTBMeTO Ha Basiexute. BbB Bpb3ka C
TOBa € HanpaBeHa KpaTka XapakTepucTu-
Ka Ha TpuUTe ONWUTHW FOAWHW, KaTo fAaHHW-
Te ca npeactaBeHn Ha Ta6bnuuya 1.
ECEHHO-3UMHMAT nepuog, M Ha Tpute
ONMWUTHW TOAUHN € C BaJIEXW NOYTW efHakK-
BM KaToO KO/IMYECTBO W MOA HopmaTa 3a
palioHa, KOeTo HanpakTuka O3HauvaBa, Ye
NecHogocTbNHaTa Bofda OT HavaslHMS BO-

tcard grapes.pdf). The following economic
indicators have been taken into account
through the balance of revenues and
costs: yield average, average production
cost, total production (incomes),
production costs (material and labor),
production price, profit rate and net
income.

Short description of Hebros variety:
A typical wine variety designed to
produce high-quality red table wines. It
contains more than 23% sugar and 6.9
g.dm'3 titratable acids (Zankov et al.,
1981, Radulov et al., 1985). It was
selected in the department of viticulture

Agricultural University - Plovdiv and
approved by State Variety Committee
during 1973.

Short description of Trakiyska

Slava variety: High quality variety for red
wines, selected in Agricultural University -
Plovdiv and approved by State Variety
Committee during 1971. The grapes are a
good balance between sugar and acidity,
respectively 22-24% and 6-7 g.dm'3
(Zankov and Babrikov, 1981; Radulov et
al., 1985).

RESULTS AND DISCUSSION

The irrigation influence on the yield
depends largely from the meteorological
conditions during vegetation period with
the strongest impact of rainfalls. In this
relation, a brief characterization of the
three experimental years has been made
(Table 1). The experimental years are
similar with regard to the amount of
precipitation during the autumn-winter
period, and their quantity is below the
norm for the and their quantity is below
the norm for the experimental region. This
practically means that easily accessible
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[IeH 3anac Ha noysaTta 6uM ce usuyepnuna
CpaBHMTENHO 6GBbP30, Nopaaun KoeTo Bere-
TaUMOHHUTE BasleXxmn WM HanosiBaHETO ce
oKa3BarT C pellaBallo 3HayYeHue 3a nony-
YyaBEHeTO Ha BUCOKWN 1 CTabUNHN JOBUBMN.

initial soil moisture would run out relatively
quickly. Because of this, rainfalls during
vegetative period and irrigation are critical
to obtaining high and stable yields.

Basiexwu/precipitations >°C
cyma/total o6e3neyeHOCT | cyma/total | o6e3neyeHoCT
roanHalyear (mm) probability (P%) °C) | probability (P%)
X=11IV-IX IV —1IX IV —-1IX IV —1IX
1991 163 526 4 3398 62
1992 153 249 71 3418 56
1993 130 180 93 3549 29
cpegHo/average for 44 years | 207 327 53 3480 38

Mo oTHOLIEHMe Ha BereTaLuoOHHK-
Te Ba/leXW MbpBaTa ONUTHa roguHa e
(1991) MHOro BnaxHa, CbC Cyma Ha Bere-
TauMoHHUTE Basiexu 526 mm u obesne-
yeHocT 4% (BTOpa MO pef B CTaTUCTU-
yeckms pep). Tasu rogvHa e W Hai-
xnagHaTta oT TpuTe, ¢ 06e3neyeHoCT Ha
TemnepartypHara cyma 62%. lNpu Te3u
ycnoBsus, U AsaTa copTa ca nosy4unu no
efjHa Mo/vMBKa, B pe3ynTaT Ha KOeTo
pasnunkata B [06MBUTE MeXAy HeHanos-
BaHUSA M HanosiBaHua BapwaHT npu copt
Xebpoc ca manku (nof 5%), HO npu no-
YyBCTBUTENHWA Ha 3acylasaHe Tpakuii-
CKa cnaBa, Te ca cbluecTBeHu (Hag 20%).
Btopara onuTHa rogvHa e cpefHo-cyxa
no 06e3MneyYeHoCT Ha BereTaumoHHUTe Ba-
nexn (71%) n cpefHa No OTHOLLEHUEe Ha
TemnepaTtypHata cyma (o6esneyeHocT
56%). Mpu eBanoTpaHcnupaymsa Hag 500
mm, BasiexuTte oT 250 mm ca gonb/iHe-
HW C [Be MOJIMBKW, B pe3yntar Ha KOWUTo
[o6mBbLT HapactBa € Hag 20% npu
Xebpoc n ¢ 50% npu Tpakuiicka cnasa.
lMpe3 Ta3n onuTHa roguHa ca Hamue
3HaYUTEesIHM MoBpean OT WU3MPb3BaHWUSA
npes3 3uMHWA Nepuog, 0CO6eHO npu BTO-
pvsi COpT, NPU KOWTO Ca OTYETEHMN U3KJIHO-
YUTENIHO HUCKN JO0OMBU KaKTO Mpu Herno-
JIVBHW YCNOBUWSA, Taka W npu onTuMasHo
HanosBaHe. Hali-cyxata 1 CblleBpPEMEH-
HO Hail-Tonna e TpeTara OnWTHa rogvHa
(Tabnuua 1), koeTo e npepnocTaska 3a
MO-CbLLLECTBEHO NOJIOXUTENTHO BAWSHUE HA
HanosiBaHeTo No OTHOLLEHNe Ha fo6uBa.

In terms of precipitations during
vegetation period the first experimental
year (1991) is very humid, with an
amount of 526 mm and probability 4%
(second position in the statistical row).
Among the three experimental years it is
the coolest with 62% probability.

As result, both tested varieties are
irrigated ones and vyield differences
between irrigation and non irrigation
conditions are small for Hebros variety
(less than 5%). The variety Trakiyska
Slava is more drought-sensitive and the
differences are over 20%. The second
experimental year is middle-dry (250 mm
and 71% probability) and middle (56%
probability) in regard to the air
temperature. The precipitations during
vegetation period compensate Y2 of
seasonal evapotranspiration (500mm). As
a result two irrigations were realized,
increasing the yield over 20% for Hebros
variety and 50% for the variety Trakiyska
Slava. During this experimental year,
there were significant frost damages
during the winter, especially for Trakiyska
Slava variety and extremely low vyields,
both in non-irrigation and optimum
irrigation conditions. The most dry and
warmest is the third experimental year
(Table 1), which is a prerequisite for a
more positive influence of the irrigation on
the yield.
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dur. 1. N13meHeHne Ha OTHOCUTESTHMA A0OMB MO FOAMHUM U CPedHOo 3a nepuoja B
3aBMCUMOCT OT pa3mMepa Ha No/INBHUTE HOPMU
Fig. 1. Trend of relative yield yearly and average, depending on size of irrigation rates

Ha durypa 1 e HanpaseHa cumyna-
UMA Ha W3MEHEHMeTO Ha OTHOCUTE/THUA
[06UB MO roAvHU N CPefHo, B 3aBUCMMOCT
OT pasMepa Ha HarnowuTesiHaTa HopMa, KaTo
e u3non3saHa keafpaTHata dopmynia Ha
N.Bbpnes. M Ha aBeTte rpadnkn ce Bumxaa
ACHO BJ/IMAHWETO Ha roguHarta BbpXy Npo-
OYKTMBHOCTTa Mpu npunaraHe Ha eavH wu
Cbll, NOSINBEH PEXUM. [JMPEKTHO OT TAX WK
no U34ncnnTeneH NbT NOCPeaCcTBOM U3MNOI-
3BaHara diopMyna, MOxe fa ce oT4yeTe
[obusa npu Bcska efHa NonvBHa HOpMa, B
pe3ynTaT Ha KoeTo morat ga 6baaT pelue-
HWN KOHKPETHW ONTUMU3aUNOHHY 3a4auW.

On the Figure 1 is shown the
relative yield change (by years and
average) depending on annual irrigation
rate value. This simulation is made using
the squire equation, suggested by Ivan
Varlev (1999). The two graphs clearly
show the impact of the vyear on
productivity when applying the same
irrigation  regime. Directly or by
calculation using this formula, the yields
can be determined for each irrigation
rate, and specific optimization tasks being
solved.

8007 [} 1991 m 1992 7] 1993

7001 " L P
6001
5001
4001
3001
2001

100+

04

kg/da 25%m

dry

50%m

 2erage

75%m 100%m

dur. 2. lobuBM OT COPT Xebpoc MNo roANHU B 3aBUCUMOCT OT NOSIMBHUST PEXMM
Fig. 2. Yield of Hebros cv. depending on irrigation regime
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Kato ca wu3nonsesaHn pgaHHuWTe 3a
N3MEHEHMETO Ha OTHOCUTENHNA A06MB nNpu
pasnnyHnTe No rosieMmHa NoMBHU HOPMH
N abCoNTHUTE CTOMHOCTM Ha Makcumas-
HWA 006VB MO COPTOBE W FOAUHU, € U34KC-
neH gobusa npu 25, 50 n 75% HamaneHue
Ha HanovTesiHaTa Hopma, Kato pesyntatu-
Te ca npeactaBeHn Ha urypute 2 u 3,
CbOTBETHO 3a Xebpoc n Tpakwuiicka cnasa.
Te3n gaHHU ca NoA/10XeHN Ha UKOHOMUYeC-
K1 aHauM3, KaTto ca yCTaHOBEHW MOCOYEeHU-
Te B MeToAu4yHaTa 4acT Ha paspaboTtkara
nokasarenu. OcpefHeHnTe pesyntatu npu
[BaTta copTa ca npefctaBeHu rpaduyHo Ha
Gurypute 4 n 5. C HapacTBaHeTO Ha pas-
Mepa Ha MoJIMBHATE HOPMU NPOU3BOACTBE-
HUTE pagXxoau NocTENeHHo ce yBesimyasar,
Kato u npuv pgeara copta HapacTtear C
10.7% cnpamo Te3n npwv HEenosMBHU YCNO-
BUSA. I3MEHEHVETO Ha nonMBHaTa Hopma C
25% Boaun [0 NMPOMEHN B pa3xoanTte cpea-
HO C 2.2-2.7%. CblecTBEHO OTHOCUTESTHO
HapacTBaHe Ha npuxoguTe ce otyuTa npu
HanosiBaHe € No-MaJsiku NOSIMBHU HOPMU (40
50% oT onTMmasnHara Hopma), KoeTo ce
BMXAA ACHO M Ha ABeTe rpadmkm (Purypa
4), cnep, Koeto npu Hopma 75% Te ce yBe-
nnyaeart ¢ 3%, a npy Tpakuiicka cnaea — ¢
Masiko Hag 5%. Pasnukara mexay To3u
MOJINBEH PEXMUM W ONTUMasIHUA € OLle Mo-
Masika — cboTBeTHO 1.0 u 1.6%. ToBa ce
Ob/KN Ha dhakTa, Ye C HapacTBaHETO Ha
pasMepa Ha HanouTenHara HopMma A06UBBT
He HapacTBa /IMHENHO, a CbrnacHo yHK-
LS OT BTOpa CTEMeH.

Using data for relative vyield
changing depending on value of annual
irrigation rate and the value of absolute
maximum vyield for both varieties and
three experimental years, the yield by 25,
50 and 75% reduction of irrigation rate is
calculated (Figure 2 for Hebros variety
and Figure 3 for Trakiyska Slava variety).
On the base of these data economical
analysis is made. As result, the all
economical parameters (shown in
Materials and methods) were established
and presented on fig.4 and 5. When the
irrigation rate increases, production costs
gradually increases too, for both varieties
with 10.7%, compared to non-irrigation
conditions.

The 25% reducing of irrigation rate leads
to 2.2-2.7% change of production costs.
At the same time, relative increase of the
incomes is counted by irrigation with
smaller irrigation rates (up to 50% of the
optimum), which is clearly visible on both
graphs (Figure 4), then at 75% they
increase by 3-5%. The difference
between 75 and 100% irrigation rate is
insignificant (1.0-1.6%). This is due to the
fact that with the increase of the irrigation
rate the yield does not increase linearly,
but according to the second degree
function.

6001 [ 11991 gy 1992

5001

400

3001

2001

100+
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Fig. 3. Yield of Trakiyska Slava cv. depending on irrigation regime
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Fig. 4. Income, production costs and cost price depending on irrigation regime

BaxeH MKOHOMMYECKMN NnokasaTen B
CeJICKOCTOMaHCKOTO  MPOU3BOACTBO €
cebecToHOCTTa Ha nosyvyeHaTa Npoayk-
uus. Mpu gBata copTta v Npes TpuTe ekc-
nepyMeHTasIHA roamMHM cebecToliHoCTTa
NocTeneHHo Hamangsa A0 Hopma 75%,
cfnef, KoeTo NOoCTeneHHo 3arnoysa OTHOBO
Ja HapactBa. To3M MNOMBEH PEXNUM
[EMOHCTpUpa Hail-gobpu pesyntatu u no
OTHOLUEHME Ha HOopMmaTa Ha peHTabun-
HOCT 1 uncTus goxog (Purypa 5), nopagm
KOeTO MOXe ga 6bae onpefeseH Kato
ONTMMa/IEH OT WKOHOMMYECKa rnegHa
Touka. [Mpu copT Tpakuiicka cnasa
o6aue, abCoNOTHUTE CTOWHOCTU Ha Tesun
[Ba nokasartens ca oTpuuartesiHu, KaTo
OCHOBHaTa fnpuyrHa 3a ToBa €, 4ye Toi He
€ noaxogsuy, 3a oTrexaaHe B palioHa Ha
MasnvkeHn. OCBeEH TOBa, 3a nepuoga Ha
€eKCMepUMeHTa Mpu HEero ca OTYeTeHU
CblLIECTBEHM NOBpegu  OT  HUCKUTE
Temnepatypu npe3 3umarta. [lopagu
TOBa, pe3yntaTute npu TO3U COPT He
Morar ga 6baar nosie3Hn 3a npakrTukara.

An important economic parameter
in Agriculture is the cost of production.
For both varieties and in the three
experimental years the profit gradually
decreases to a rate of 75% and then
gradually increases again.

This irrigation regime also shows the best
results in terms of the profit rate and the
profit (net income) (Figure 5), and
therefore can be defined as an optimal
from an economic point of view. For
Trakiyska Slava variety, however, the
absolute values of these two parameters
are negative.

The main reason for this is that it is not
suitable for cultivation in the region of
Pavlikeni. In addition, during the
experiment, there are  significant
damages caused by low temperatures in
the winter. Therefore, the results for this
variety cannot be useful for the practice.
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Fig. 5. Rate of profitability and net income depending on irrigation regime

N3BOAN

Mpe3 BAaXHN FOAMHU 3a yC/ioBMATa
Ha [aB/IMKEHW HEeHanosiBaHUTE 103U OT
copt Xebpoc opmupatr Hag 95% ot
MakcMMasiHua fo6uMB, KOWTO ce nosiyvyaBa
npv oNTUMasIHO HanosiBaHe, a npes cpeg-
HO CyXW U CyXu roguHW TOW NpeacTasnssa
80-83%. [lMpn HanosiBaHe cbCc 75% oT
onTMMasiHaTa NnoJsinBHa Hopma A06MBLT €
NpakTUYECKN paBeH C TO3U Mpu onTUman-
HO HafnosiBaHe, KaTo pas/simkarta e nog 2%.
Mpu TO3M NOMMBEH peXMM HopmaTa Ha
PEHTAOUNHOCT M YMCTUSAT AOX04 cCa Haii-
BMCOKWN, HE3aBUCUMO OT YC/IOBUSATA Ha
rogvHarta, nopaam KoeTo ce npenopbysa.
Cobwmar ce peanmsnpa ¢ 1-3 nNosavBKK C
nosimeHa Hopma 50-60 mm.

3a ycnoBuATa Ha eKkcnepumeHTa
[obusnTe npu copT Tpakuiicka cnaea ca
MHOFO HWUCKW, HEecTabwiHMW U C HUCKO
KayecTBO Ha rpo34eTo, He3aBMCMMO OT
NnosMBHMUA pexum. HopmaTa Ha peHTa-
OUMHOCT M YUCTUAT [OoX04 ca oTpuua-
TE/IHN Npe3 BCUYKM EKCNEPUMEHTasTHM TO-
OVHN 1 NpY BCSKO €0HO HMBO Ha BOAO-
06e3neyeHocT Ha pacTeHuaTa. [lMopagu
TOBa, pe3ynrartute npu TO3M COPT He
Morar ga 6baat nonesHn 3a npakrukara.

CONCLUSIONS

During wet years, non irrigated
vineyards (Hebros variety) grown in
region of Pavlikeni give over 95%, against
to the vyield by optimum irrigation
conditions. During middle-dry and dry
years it is 80-83%. By irrigation with 75%
of the optimum irrigation rate, the yield is
practically equal to the optimum irrigation,
the difference being less than 2%. This
irrigation regime gives highest profit rate
and net income (profit), independently of
meteorological conditions, therefore it is
recommended. The same is done with 1-
3 irrigations with irrigation rate 50-60 mm.

For the conditions of this
experiment, the yield of Trakiyska Slava
variety is unstable and very low as
quantity and quality of the grapes,
regardless of irrigation regime. For all
experimental years and all irrigation
regimes the profit rate and net income
(profit) are negative. Therefore, the results
for this variety cannot be useful for the
practice.
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PE3OME

MpoyyeHO € BAUAHWETO Ha Tpu
nososn nognoxku: SO, Pynectpuc Aso
Nlo n Wacna 416, BbpXy HAKOW TEXHO-
NIOTUYHU NpU3HaUN Ha copT PyceHcko 6e3
ceme. OnMUTBLT € nNpoBefeH B eKcre-
pUMeHTaNIHOTO f103e Ha N3C "O6pa3suoB
unchnnk” - Pyce, B 4eTUpy NOBTOPEHUS,
no 11 pacTteHus BbB BCAKO NOBTOPEHMUE,
npu KOEeTo ca M3Mo/3BaHN U3pPaBHEHMW MO
BereTaTMBHO  pasBUTUE  MbPBOKIACHU
nosu.

Llenta Ha u3cnepBaHeTo e upes
6UOMETpUYEH aHa/IM3 Ha pesynrtaTute,
CTaTUCTMYECKN [la Ce [OKaxe HamumeTo
Ha no-BUCOKa CTeneH Ha [O0CTOBEPHOCT
npy pasivunsata  Mexay oTaenHute
noanoxkn. OT4eTeHN ca CTOMHOCTUTE Ha
12 TexHonorn4yHn npusHayu. rNonyveHunte
JaHHM ca aHanM3npaHu CTaTUCTUYECKM C

Accepted: 19.12.2018

Published: 27.12.2018

SUMMARY

The influence of three vine
rootstocks: Berlandieri x Riparia SO4,
Rupestris du Lot (with common name
Montikola) and Chasselas x Berlandieri 41
B (hereinafter for short Chasselas 41B)
was studied on some technological traits
of “Rusensko bez seme” table vine
cultivar. The study was carried out in the
experimental vineyards of the Institute of
Agriculture and Seed Science ,Obraztsov
chiflik”, Rousse in four replications, 11
plants each. First class vines, at one and
the same vegetative growth were used.

The objective of the study was via
biometric analysis of the results, the
existence of a higher level of significance
in the differences between the rootstocks
to be statistically proven. The values of 12
technological traits were reported. Data
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nomMoLyta Ha Kputepumte 3a oueHka F-
Fisher n t-Student. OnuTHLT € NpoBefeH B
cegemM nocnegoBarteNniHn roguHU, KaTo
cTeneHTa Ha BapupaHe Ha CTOHOCTUTE
Ha nNpoy4yBaHUTE MNpu3HauM e cnaba Ao
cpegHa. [punaraHeto Ha t-test 3a
crtarmucTmyecka obpaboTka Ha pesyntartu-
Te onpegens 3a 80% OT v3nos3sBaHuTe
CpaBHEHNSI HAJ/TMUYNETO Ha HECBLLECTBEH
pasnuuua Mexay BapuaHTuTe.

KntouoBu AyMn: NOAIOXKKN,
6e3cemeHeH copT PyceHcko 6e3 cewme,
OMOMETPUYEH  aHaIn3,  TEeXHOJIOrMYHMU
npusHaum

yBO/[,

Buaa Ha nognoxkara okassa BIus-
HVe BbPXy /ICTHATA NMoL, CbAbpXaHue-
TO Ha xnopodun, npoBoAMMOCTTa Ha
ycTuuaTta M KayecTBoTO Ha gobuea (Bica
et al., 2000).

Bb3aeincTBMeTo BbpPXY TEXHOOMY-
HUTE XapaKTepUCTVKM Ha Tpo3[eTo OT
CTpaHa Ha nog/ioxKata € WHAUPEKTHO
(Nicolic et al., 2000; Garcia et al., 2001a;
Garcia et al., 2001b). NpoyyBaHo e BUA-
HMeTO Ha noAsioxkaTa BbpXy XpaHuten-
HAS pexXuMMm Ha N030BUTE pacTeHus, a
cnepfosarteniHo 1M BbpXy OuocuMHTE3a Ha
aHTouunaHu (Hardie and Considine, 1976).
Buga Ha nognoxkara 3acdra  Kakto
pacTexa u CTpyKTypara, Taka v useTa Ha
rposgosute 3bpHa (Winkler, 1958; Gawel
et al., 2000; Walker et al., 2000 1 gp.).

XUMWYHMAT CbCTaB Ha rpo3f4eTo
MMa pellaBallo 3HavyeHue 3a HerosoTo
KauecTBO. [MpoyyBaHUs BBPXY XUMUYHUS
CbCTaB MOKa3BarT, Ye TON € MHOrO C/IOXEeH
W B HeEro BAM3AT pasvyHU [pynu
CbeMHEHNs — 3axapu, OpraHnyHu Kuce-
NIMHW, a30THM W NEeKTMHOBW BeLLecTBa,
aHTouMaHu, TaHWHW, nonudeHonun, apo-
MaTHW BelecTsa, MEPMEHTU, BUTAMUHN U
ap. (Katerov et al.,1990).

Wiliams and Smith (1991) He
OTKpVBAT pas/nuvsa B pasnpeesieHneTo
Ha CyxOTO BeLlecTBO B OpraHute Ha
nosara npu Cabernet Sauvignon, npwu-
cageH Bbpxy AxR 1, St. George u 5C.
Opyrn aBTOpM, 06aye permcTpmpar Taku-

obtained was statistically analyzed via F-
Fisher and t-Student evaluation criteria.
The study took place in seven
consecutive years, as the degree of
variation of the values of the studied traits
was low to moderate. Via t-test, used for
statistical processing of the results, 80%
of the comparisons showed the presence
of insignificant differences between the
variants.

Key words: rootstocks, “Rusensko
bez seme” seedless table vine cultivar,
biometric analysis, technological traits

INTRODUCTION

The type of the rootstock influences
the leaf area, chlorophyll content,
conductivity of stomata, and yield quality
(Bica et al., 2000).

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

The chemical composition of
grapes is crucial for its quality. Numerous
studies on the chemical composition
showed that it is very complex and it
includes different groups of compounds -
sugars, organic acids, nitrogen and pectin

substances, anthocyanins, tannins,
polyphenols, aromatic substances,
ferments, vitamins, etc. (Katerov et al.,
1990).

Williams and Smith (1991) did not
find out any differences in the distribution
of dry matter in the organs of the vine in
Cabernet Sauvignon grafted onto AxR 1,
St. George and 5C. Other authors,
however, recorded such differences

116



Ba pasninuvs, MOB/IMAHN OT MOA0XKKATA
(Tardaguila et al., 1995). Mpu THAXHOTO
npoyysaHe, nognoxkarta 101-14 ycunsa
aKyMynmpaHeTo Ha CyxO BeLlecTBO B
npbyknTe, gokaTo 41B Bnuse nonoxmresn-
HO BbPXY HaTpyneBaHeTo My B rpO3J0BeTe.

Boselli et all (1992) n Boselli and
Volpe (1993) npoyuyBaT BANSAHMETO Ha
nognoxkute Tenekn 5C, 1103 P, Kobep
5BB, Wacna 416, SO4 v gp. Bbpxy pH u
KOHUeHTpauuatTa Ha K ©n  opraHuyHu
KNCEeNUHN B COKa Ha rposfe oT copTa
WappoHe, kn. 130 SMA 1 yctaHoBsABar
NnofioXuTenHa kopenaums mexay pH u
CbAbpXaHneTo Ha K B rpo3foBus COK..
Hali-Bucokn cTtoiHoctTM Ha K wn pH
uHayumpaTt nognoxkute SO4 n Kobep
5bb, pokato BapwaHTute ¢ 1103 P nu
Teneku 5C ca c HaiA-HUCKMN.

M3cnepgBaHns Ha Hristov et al.
(1998) n Popov and Hristov (2008) 3a
BMAHUETO Ha nog/ioxkute depkan wu
Wacna X bBepnaHgnepn 416 Bbpxy
Bonrap, MwuckeT otoHen, Cynep paH
Bonrap, MneseH, [Apyx6a u Hacnaga,
nokassar He3HauuTesHW pasnuumsa Mo
n3cnefBaHUTe eflieMeHT Ha XUMWUYHUA
CbCTaB W perycralyoHHaTa OLeHKa Ha
rpo3geTo M BMHOTO (NpM copToBeTe C
[ABOWMHO npefHasHadeHne — Hacnaga u
Apyx6a).

BnuaHveto Ha nopgsioxkata BbpXY
KayecTBaTta Ha rposzerto oT copT Utanusa
e npoydyeHo oT Ezzahouani and Larry
(1998). Cnopepn, Ezzahouani and Williams
(1995), BMABLT Ha noasioxkara € oT rons-
MO 3HauyeHWe 3a KayecTBara Ha mnsoja
npu copta Ruby Seedless. Venegas et al.
(2001), n3cneppalikn BANSHMETO Ha pas-
NINYHN MOANOXKKM BBbPXY KayecTBOTO Ha
rPO3EeTO Ha CbLUMA COPT, Ca YCTaHOBU/N,
ye SO4, 5BB and 99R uHayumpart, kato
LiAM10, Hali-BMCOKO Ka4ecTBO Ha pekonTara.

N360pbT Ha CTATUCTUMYECKU KpuTe-
puii 3a OLEeHKa e BaxeH eTan oT u3cre-
fpoBartesickata [AelHOCT Mpu arpoTexHu-
Yyecku onuTwn.

Mpu onuTuTe C TpariHM KynTypwu,
npoBefeHn Mpu MOJICKN YCMOBUSA, LEH-
HOCTTa Ha [aHHWUTe ce onpefens ot cTe-

influenced by the rootstock (Tardaguila et
al., 1995). According to their study, 101-
14 rootstock increased the accumulation
of dry substance in the canes, while 41B
positively affected its accumulation in the
clusters.

Bocelli et al (1992) and Bocelli and
Volpe (1993) examined the impact of
Teleki 5C, 1103 P, Kober 5BB, Chasselas
41B, SO4, etc. rootstocks on the pH and
the concentration of K and organic acids
in the juice of grapes of Chardonnay
variety, 130 SMA clone. SO4 and Kober
5BB rootstocks induced the highest
values of K and pH, while in the variants
with 1103 P and Teleki 5C were the
lowest.

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

The influence of the rootstock on
the quality of Iltaly grape variety was
studied by Ezzahouani and Larry (1998).
According to Ezzahouani and Williams
(1995), the type of the rootstock is of
great importance for cv Ruby Seedless.
Venegas et al. (2001), investigating the
influence of different rootstocks on the
quality of grapes of the same variety,
found that SO4, 5BB and 99R in general
induced the highest quality of the harvest.

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

In  experiments with permanent
crops conducted under field conditions,
the value of the data is determined by the
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neHTa MM Ha To4HOCT. o Ta3n npuumHa
€0HO OT U3MCKBaHMATa € nosjlyyaBaHe Ha
JaHHN C Bb3MOXHO Hali-BMCOKa TOYHOCT,
pecnekTyBHO fJa ce YycTaHoBsABaT 3a
CTaTUCTUYECKN AOKa3aHW Bb3MOXHO Hali-
MasIKU  pas/iMkyn  Mexay W3NuTBaHuTe
BapuvaHTX, 3alloTo camMo OT TakuBa
pe3ynTatu MoXe Ja ce NpaBAT npaBuHU
M3BOAM W TNpPEenopbky 3a npakTukaTa.
BnvsHMETO Ha ciydaiiHuTe npuuMHKM 3a
BapvpaHeTo Ha fJaHHMTe B onuTa, T.e.
rpewukara, ce onpegenst KaTo gaHHUTe ce
nogsioxaT Ha cTaTucTuyecka o6paboTka
(Shanin, 1977).

Llenta Ha HacTOSALIOTO Mpoy4yBaHe
e [fJa ce npunoxaT fBa CTaTUCTUYeCKU
KpuTepusa 3a Maremartmyecka o6paboTka
Ha [daHHW, oT4yeTeHM OT 12 Ha 6pon
TEXHOMOTMYHN NpU3HAUM 3a AecepTHus
copT no3a PyceHcko 6e3 ceme, npucageH
Ha TpU pas/IMYHKM MOAMNOXKKKM, 3a Aa ce
YCTaHOBW NO-BMCOKO HMBO Ha TOYHOCT Ha
pesynTartuTe.

MATEPVAT N METOON

B  npoyuyBaHeTo e  BK/IOYEH
6e3ceMeHHUAT fecepTeH copT PyceHcko
6e3 ceme, npucageH BbpXy NOOJIOXKUTE
BepnaHanepu x Punapua SO4 (npueta 3a
KOHTpO/sia B wu3cnensaHeTo), Pynectpuc
abo Jlo (V1) n Wacna x bpenaHgnepu
416 (V2). CopTbT € cb3gageH npes3 1969
r. Npy KpbCTOCBaHe Ha coptoBeTe bonrap
n KoHgapes VI-4 (Todorov, 2005;
Pandeliev et al., 2006).

OnuTBLT € NpoBeeH B EKCNEpPUMEH-
Ta/lHOTO no3e Ha W3C "O6pasuos
yncpnuk” - Pyce, B YeTUpu NOBTOPEHUS,
no 11 pacteHusi BbB BCHAKO MOBTOPEHMUE.
3acaxgaHeTo Ha J/l03UTe € W3BbPLUEHO
npu pasctosHusa 2,0 m/1,4 m, Ha Xb/IMUCT
TEpPEeH, C HXHO M3/I0KEHMEe, Ha pasCcTos-
HMe okosno 1 km oT 6pera Ha p. [yHas.
MoyBeHUAT TUN e KapboHaTeH YepHO3EM
BbpXy AObN60K nboc. dopmuposkata e
cpegHocTbOMeH [H0iMo, C BUCOYMHA Ha
ctbbnoto 0,60 m u HaToBapBaHe Ha
nosute cpefHo € no 19 3uMHM oOuw,
peanusnpaHo ¢ 5 yena Ha 2 3UMHU 04U n
e/flHa nnoAHa npbyka c 9 ouun.

degree of accuracy. For this reason, one
of the requirements is to obtain data with
the highest possible accuracy,
respectively the differences as small as
possible between the variants tested to be
determined and statistically significant
because only of such results correct
conclusions could be made also and
recommendations for practice. The impact
of accidental causes of variation of data of
the experiment, i.e. the error is defined as
the data is subjected to statistical
processing (Shanin, 1977).

The objective of the study is two
statistical criteria to be applied for
mathematical processing of data, reported
by 12 technological traits of Rusensko bez
seme table vine variety, grafted on three
different rootstocks in order a higher level
accuracy of results to be reached.

MATERIAL AND METHODS

The study included cv Rusensko
bez seme table seedless variety, grafted
on the rootstocks: Berlandieri x Riparia
S04 (control), Rupestris du Lot V1, and
Chasselas x Berlandieri 41 B (V2).The
variety was created in 1969 when the
varieties of Bolgar and Kondarev VI-4
(Todorov, 2005; Pandeliev et al., 2006)
were crossed.

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

Soil type was carbonate chernozem on
deep loess. The formation was half
standard Guyot, stem height being 0,60 m
and vine loads 19 winter buds, realized in
5 spurs of 2 buds each and 1 fruiting cane
of 9 buds.
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3a copT PyceHcko 6e3 cewme,
npucageH Ha Tpute nogsoxkn Lacna
416, Pynectpuc gio J/lo n SO4, ca oT4ye-
TEHW CTOMHOCTMUTE Ha 12 TexXHOMOrMYHU
npusHauu, obeanHeHn B TpU rpynu, kato
U3MepBaHeTo VM € OCbLLEeCTBEHO MO
CNefHns HauuH:

MexaHnyeH cbCcTas Ha rpo3ageTo

Toli xapakTepusupa CopTbT [1aBHO
OT rnefHa TouYka Ha CbOTHOLLEHMETO Ha
OTAENHNTE YBOMOTMYHU eAUHMUMN (Y4enku,
uunu, cemeHa 1M Me3okapn) B CTpoexa
CTpyKTypara Ha rposga. MNokasarenure ca
onpefensHu  CbIflaCHO  Bb3npueTaTta
knacuyecka metoguka Ha lMpoctocepnos
(no Ivanov, 1981), koiiTo npegnara mexa-
HAYHMSA CbCTaB Ha [po3geto pa ce
Xapakrepmsumpa C nokasarenuMre Ha
cTpoexa W CTpykTypata Ha rposga wu
3BbPHOTO.

B rpynata Ha Te3u nokasatenu ce
OTHacAT: maca Ha rposga v Ha 100 3bpHa
(9); % Ha 3bpHaTa B rposga (TernoBHO);
MPOLLEHT Ha Me3okapna, Ha cemeHaTa u
Ha uunarta B 3bpPHOTO (TErNI0BHO); 6poit n
Maca Ha cemeHaTa B 100 3bpHa,

XUMrYeH cbCTas Ha rpo3geTo

CbAbpXaHNeTO Ha 3axapu u Kuce-
JIMHW onpegjens TeXHoNormyHara 3psaocT
Ha rpo3geTo. BetbnBaHeTo B Tasu hasa e
YyCTaHOBEHO, 4Ype3 nepuoauMyHu npensa-
puTenHM U3MepBaHMA Ha 3axapute c
pbueH pedppakTomMeTbp nNpe3 3  AHW.
ChbAbpXaHNeTo Ha 3axapu e onpenensiHo
c wmbcTomep [woxapaeH, B %, a Ha
obLwmTe KMcennHu — ypes TutpysaHe ¢ 0,1
n NaOH, B npomunu (g/l).

TpaHcnopTabuHOCT Ha rpo3feTo

TeopeTU4HO-eKCNepUMEHTA/THO  TH
e onpegensHa u4pe3 W3MepBaHe Ha
YCTOMUMBOCTTA Ha Y3pAN0TO 3bPHO Ha
HaTunck (g) (0o cnykBaHe Ha KoxuuaTa) u
Ha OTKbCBaHe OT Apbxuuyata (g).
N3apBbXIMBOCTTA Ha 3bPHOTO HAa ropHUTE
[iBeé CBbMNPOTMB/IEHNA € Kn3MepBaHa CbC
cneuvanuavpaHy ypeau Ha tpu npobu no
100 3bpHa OT BCAKO NMOBTOPEHME.

B cratuctmueckata obpaboTtka ca
13N0/3BaHN ABa napameTpuuHn KpuTepus
Student (t - test) n Fisher (F), kato 3a

For cv Rusensko bez seme, grafted
onto the three rootstocks — Rupestris du
Lot, Chasselas 41B, and SO4 the values
of 12 technological traits, combined in
three groups were registered, and their
measurement was done in the following
way:

Mechanical composition of grapes

It characterized the varieties mainly
in terms of the ratio of the individual
uvological units (rachises, skins, seeds
and mesocarp) in the construction and
structure of the cluster. The parameters
were determined according to the
conventional methods of Prostoserdov
(after Ivanov, 1981), who proposed the
mechanical composition of grapes to be
characterized with the parameters of the
construction and structure of the cluster
and the berry.

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

Chemical composition of grapes

The content of sugars and acids
defined the technological maturity of
grapes. The beginning of that phase was
found through periodical preliminary
measurements of sugars with handheld
refractometer every three days. The
content of sugars was determined by the
areometer of Dujardin, in %, and the total
acids — via titration with 0,1 n NaOH, in
promiles (g/l).

Transportability of grapes

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

Two parametrical criteria - Student
(t - test) and Fisher (F) were used in the
statistical processing, as for the purpose
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uenta e u3nonssaH SPSS 19 3a aHanus
Ha nonyyeHute AaHHW. V3nonssaHu ca
CTaHOapTHU hOPMY/In 3a U3YUCSBAHE Ha
KputepuuTe (Zaprgnov and Dimova, 1995;
Mencher and Zemshman, 1986).

PE3YJITATN N OBCbXXAAHE

MonyyeHuTe pesynrtaty oT marema-
TUYEeCKMs aHa/m3 ¢ Kputepus Ha Student,
3a TEeXHO/IOTMYHW Mpu3HauM Ha CcopT
PyceHcko 6e3 ceme, ca npeacraBeHu B
Ta6nmya 1.

Mpun cpaBHeHVATA Ha JaHHWUTE Npu
npucageHnte nosm PyceHcko 6e3 ceme
BbPXy TpUTE TNOALJIOXKKN CbLULECTBEHU
pasnvkn ce Habnwogasar npu orpaHuyeH
6poil Nnpu3Haun. 3a BapuaHTa C NOA/I0XK-
ka Pynectpuc abo flo (V1) camo 16,7% ot
BCUYKM CpaBHeHUA ca [OCTOBepHW (3a
npusHauuTe % 3bpHa B rpo3fa 1 maca Ha
100 pyammeHTa), a 3a Wacna 416 (V 2) —
e 25% (CcbOoTBETHO 3a Tpu OT M3c/enBa-
HWUTe npu3Haum — % pyauMEHTU OT mMaca-
Ta Ha 3bLPHOTO, CbAbPXKAHNE Ha 3axapun K
CbMNPOTUB/IEHNE Ha 3BbPHOTO Ha OTKbLCBA-
He Ha gpbxkara). EguHcTBeHaTa oTyeTe-
Ha [OCTOBepHa pasnvka B Mon3a Ha
nogsoxka LWWacna 416 e peructpupaHa 3a
nocnefHns OoT mM3cneasaHuTe npusHa-uw,
3a OCTaHa/IUTe OTYETEHW CbLUECTBE-HU
pasfnvky nocokara € nosioxuTenHa 3a
nognoxka SO4 (koHTpona).

3a fa npocsegmMm no-nbHO BNSA-
HMETO Ha NOA/NOXKKUTE BBLPXY TEXHOJIO-
TMYHUTE XapaKTepUCTUKN Ha CopT PyceH-
CKO 6e3 ceme, MpPoBeAOXMe AOMb/IHUTEN-
HO CpaBHeHMe MexXAay BapuaHTuTe C
NoAsIoKKN, CbOTBETHO PynecTpuc Abo J1o
n Wacna 416. bpoAT Ha npu3HauuTte C
noslyyeHn [OCTOBEPHW pasimuuMa  ce
yaoBou v npoueHta e 42%. MNpu cpaBHA-
BaHETO Ha MOAJIOKKNTE Cce OTKpossart
Ba&)KHW 3a TEXHO/I03UTE NpU3Hauu, kato %
3bpHa B rpo3ga, % pyanuMeHTn oT MacaTa
Ha 3bPHOTO, Maca Ha 100 pyaumeHTa,
CbAbpXaHMe Ha 3axapy UK 06w
KUCEINHMN.

SPSS 19 was used for analysis of the
data obtained. Standart formulas were
used for calculating the criteria
(Zapryanov and Dimova, 1985; Mencher
and Zemshman, 1986).

RESULTS AND DISCUSSION

The results obtained from the
mathematical analysis by the criterion of
Student of the technological
characteristics of cv Rusensko bez seme
were presented in Table 1.

In data comparisons in grafted
Rusensko bez seme vines onto the three
rootstocks, significant differences were
observed in a limited number of traits. For
the variant with Rupestris du Lot (V1)
rootstock only 16.7% of all comparisons
were significant (for the traits % berries in
the cluster and mass of 100 rudiments),
and for Chasselas 41B (V 2) — 25% (for
three of the studied traits — % rudiments
of berry mass, sugar content and berry
resistance to pick off from the stalk). The
only reported significant difference in
favor of Chasselas 41B rootstock was
recorded for the last of the studied traits,
for the other reported significant
differences, the direction was positive for
S04 rootstock (control).

In order to follow fully the influence
of the rootstocks on the technological
characteristics of cv Rusensko bez seme,
we performed an additional comparison
between the variants with rootstocks
Rupestris du Lot and Chasselas 41B,
respectively. The number of traits with
obtained significant differences had
doubled and the percentage was 42%.
When comparing the rootstocks, traits
important for the technologists were
manifested: % berries in the cluster, %
rudiments of berry mass, mass of 100
rudiments, contents of sugars and total
acids.
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Tabnuua 1. CpaBHUTes/IHA OLEeHKa Ha copT PyceHcko 6e3 ceme Mo TexXHO/I0rMYHU
npusHaum ypes Kputepusa Ha Student Nnpy CbOTBETHM HMBA Ha 3HadYMmocT 0<0.05;

0.01 1 0.001

Table 1. Comparative evaluation of cv Rusensko bez seme by technological traits via

criteria Student (t) at appropriate levels of significance 0<0.05; 0.01 and 0.001

60TKa Ha gaHHUTE C KpuTepus Ha Fisher.
Mo paBeH 6poli 4OCTOBEPHU pas/nKK ca
OTUYETEHM 3a [ABETE M3NMUTBAHW MNOAJI0XKM
3a pasnuyHuM npusHauu. MpunokpmBaHe
Ha pe3ynTatute OT npuaaraHeTo Ha

copT PyceHcko 6e3 ceme / cv Rusensko bez seme
I'Io,glg)o:(l(a Moanoxka Pyn. aso Jlo Mopanoxka LWacna 416
Rootstock Rup. du Lot Rootstock Shasla 41B V2 - V1
KOHTpOna
n [ Trait Rootstock
pusHaun raits S04 V1 V2
control
\AoKa3a-| [loKasa- [nokasa-
v % | % HOCT | & % HoCT HoCT
X S X S t signi- X S t signi- t signi-
ficance ficance ficance
Maca Ha rposga,
Mass ofth% cluste?r, g 345,25/ 26,4 [332,07/ 28,1 |0,53| ns (372,75 253 | 1,1 ns
Maca Ha 100 3bpHa, g 282,6| 21,4 |294,6| 21,2074 ns |2845/243| 01| ns
Mass of 100 berries, g
zf’z"p*.'a'g.rpoma 98,4 | 05| 981 |04 [236 - |984|03(007| ns |27 | +++
b berries in cluster
% Ha Me3okapna oT MacaTa Ha
3BPHOTO 929129 (936|29 1091 ns |937]|22|016| ns
% mesocarp of berry mass
% pyAvMEeHTM OT Maca Ha
3BPHOTO 0,88 136|085 | 20 [0,23) ns |0,63|30,1(328| ——— 261 +
% rudiments of berry mass
% Ha KoXuLa OT Macata Ha
3bPHOTO 6,19 | 39,9 5,18 | 40,1 1,65 ns 5,69 34,6 |0,84| ns
% skin of berry mass
Bpoii pyammeHTy B 100 3bpHa
Number of rudiments in 100 134,6 | 25,8 146,7| 29,1 |11,15| ns [132,6|22,7|0,22| ns
berries
vaca Ha 100 pyamenta, g 159 |27,7| 1,13 (27,4403 --- | 1,65 (272|089 ns |503| +++
ass of 100 rudiments, g
g"”"p”‘a“”e Ha 3axapu, % 21,97|16,1(22,08|13,6 0,13 ns [19,77|17.1|2,37| _ |27 | __
ontent of sugars, %
CbAbpxaHue Ha obLum
Kncenuu, gll 545 36,3606 | 26 1,25 ns |652(285|091| ns 2,3 +
Content of total acids, g/l
M30pBXIMBOCT Ha 3bPHOTO Ha
HaTuCK, g 1543,6(29,021503,2| 25,5 (0,36 ns |1350|32,21,29| ns
Endurance of berry to pressure, g
CbNpoTHB/IEHNE HA 3bPHOTO Ha
‘FJQT"‘?CBa”e OoT ApwXkKaTa, g 384,3|20,7(355,1|36,9| 1 | ns |4056/20,3|233| +
esistance of berry to pick up
from the stem,g
MpwW KPUTUYHK CTOWHOCTU Ha KpuTepus: t Psy, = 2,004
At critical values of the criterion: t Py = 2,670
t PD,l% = 3,480
B Tabnuua 2 ca npeactaBeHn Table 2 presents the results of
pesytatute OT cTaTUCTUYeckaTa obpa- | statistical data processing with the

criterion of Fisher. An equal number of
significant differences were recorded for
the studied rootstocks for different traits.
An overlapping of the results from the
application of the two criteria was
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[ABarta KpuTepusa e OTYeTeHO 3a MnpusHaka
Maca Ha 100 pygumeHTa. MNpu gonbaHK-
TE/IHOTO CpaBHABaHE Ha  MOAJIOKKA
Pynectpuc abo Jlo u Wacna 416, oTHOBO
e Hamue TeHAeHuusATa 3a ABONHO yBe-
NimyaBaHe Ha 6pos NpuU3HaLM CbC Chbllec-
TBEHM pa3NnkK. ToBa ca TEXHOIOTUYHUTE
npu3Hauy % Ha mesakapna oT MacaTa Ha
3BPHOTO, % pyaMMEHTU OT cbLyaTa Maca,
6poii pygumeHTn B 100 3bpHa, Maca Ha
100 pygumeHTa U CBLMOPOTMBJIEHWE Ha

3bPHOTO Ha OTKbCBaHe OT ApPbXKaTa.

reported for the trait “mass of 100
rudiments”. In additional comparison of
Rupestris du Lot and Chasselas 41B,
again the tendency was obvious to
double the number of traits with
significant differences. Those were the
technological traits “% of mesocarp of
berry mass”,”% rudiments of the same
mass”, “number of rudiments in 100
berries”, “mass of 100 rudiments” and
“berry resistance to pick off from the
stem”.

Tabnuua 2. CpaBHUTes/IHA OLEHKa Ha copT PyceHcko 6e3 ceme MO TEXHOJIOTUYHU
npusHaym upes Kputepusi Ha Fisher npm cboTBETHM HMBA Ha 3Ha4YUMMocCT 0<0.05; 0.01
Table 2. Comparative evaluation of cv Rusensko bez seme by technological traits via
criteria Fisher (F) at appropriate levels of significance a<0.05; 0.01

copT PyceHcko 6e3 ceme
cv Rusensko bez seme
Moanoxka Moanoxka LWacna
Pynectpuc abo Jlo 416 V1-Vv2
Mpu3sHauw / Traits Rootstock Rootstock
Rup. du Lot Shasla 41B
V1 V2
F | [dokasaHocTt| F |JokasaHocTt| F |[oka3aHocT

Significance Significance Significance
Maca Ha rposaa, g 1.026 ns 1,04 ns 1.036 ns
Mass of the cluster, g
Maca Ha 100 3bpHa, g
Mass of 100 berries, g 1.087 ns 1,14 ns 11 ns
% 3bpHa B rposaa _
% berries in cluster L7 138 ns 119 ns
0,
% Ha Me30kapna OT Macarta Ha 3bPHOTO 10 1,72 + 173 +
% mesocarp of berry mass ns
0,
% PYAVMEHTW OT Maca Ha 3bPHOTO 1.42 3.24 4 459 4
% rudiments of berry mass ns
0,
% Ha KOXMLa OT MacaTa Ha 3bPHOTO 141 1,56 + 11 ns
% skin of berry mass ns
Bpoii Ha pyanmeHTy B 100 3bpHa
Number of rudiments in 100 berries 151 ns L33 ns 2.02 T
Maca Ha 100 pygumeHTa, g
Mass of 100 rudiments, g 219 T 1,02 ns 2.1 T
CbabpxaHue Ha 3axapu, % 1.39 1,08 ns 1.98 ns
Content of sugars, % ns
CbabpxaHue Ha o6y kucenuHu, g/l
Content of total acids, g/l 1.56 + 113 ns 1.38 ns
30PpBXIMBOCT Ha 3BPHOTO Ha HATUCK, g
Endurance of berry to pressure, g 1.37 ns 1,06 ns 1.29 ns
CbNpoTUB/IEHNE HA 3bPHOTO Ha OTKbCBaHe 0T
ApbXKara, g 2.7 ++ 1,07 ns 2.54 ++
Resistance of berry to pick up from the stem, g

Mpwn KPUTUYHK CTOWHOCTU Ha KpuTepus: F psy, = 1.53
At critical values of the criterion: F p1s,=1.84

B npeaniHn aHa/im3n Ha aBTopute
C Apyrmn coptoBe M NoAaJsI0OXKKu, e oTbe-
nAa3aHo, 4e npunaraHeTo Ha KpUutepusa Ha

In previous analyzes of authors
with other varieties and rootstocks, it has
been noted that applying the criterion of
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Fisher yBennuaBa 3HauuMTenHo 6posi Ha
CbLECTBEHUTE Pa3NNUNA MEXAY W3MNUT-
BaHWTE BapuaHTU. B KOHKpPeTHOTO cpas-
HWTE/IHO MpOoy4YBaHe TasuW TEHAEHLMS e
Hanuue. Mo-ronemusaT 6poii CbLECTBEHNU
pas3nnunsi N03Bo/IsIBa Ha TEXHOMNO03UTE da
umaT rnoBeye AONUPHU TOYKU MpU B3e-
MaHe Ha MNpPaBWIHOTO PeLleHne, BbPXY
KOS nogsioxka fa ce oTrnexga copt
PyceHcko 6e3 ceme.

N3BOAN

> VianonssaHuTe TpU  MOASIOXKKM
B/IMAST N0 chneundunyeH HaunmH BbPXY
onpeAeneHn TEeXHONOTMYHM  NpU3HaLUM,
nopagM KOeTO  HanpaB/eHWeTO  Ha
NPUIOXeHNe Ha rotoBata NPOAyKUMS OT
6e3ceMeHHUst copT fo3a PyceHcko 6e3
ceme Le onpeaens Kos oT TsX we 6bae
Hali-noaxoasLa 3a oTrexgaHeTo My.

> Mpn nogobeH poa uscneaBaHus e
MO-KOPEKTHO fa ce npuiara Kputepus Ha
Fisher npu aHanu3 Ha pesyntatu, Tbli
KaTo  M3nofI3BaHETO My  yBe/nyaBa
3HauMTeNHO 6pos Ha  CblecTBeHUTe
pasnuuunst Mexay M3nuTBaHuTe BapuaHTy.

Fisher significantly increased the number
of significant differences between the
studied variants. In that comparative
study, that tendency was obvious. The
greater number of significant differences
allowed technologists to have more
points of view in making the right decision
cv Rusensko bez seme onto which
rootstock to be cultivated.

CONCLUSIONS
> The three rootstocks had specific
influence on certain technological traits,
so the direction of application of the
finished production of cv Rusensko bez
seme will determine which one will be
most suitable for its cultivation.

> In that kind of studies, it is more
correct to apply the criterion of Fisher
when analyzing results, as significantly
increases the number of significant
differences between the studied variants.

NMTEPATYPA /| REFERENCES
1. Bica, D., G. Gay, A. Morando, E. Soave and B. A. Bravdo, 2000. Effects of
rootstock and Vitis vinifera genotype on photosynthetic parameters. Acta Hort., 526,

373-379.

2. Boselli, M., M. Fregoni, A. Vercesi and B. Volpe, 1992. Variation in mineral
composition and effects on the growth and yield of Chardonnay grapes on various
rootstocks. Agricultural research, 14, 138-139.

3. Boselli, M. and B. Volpe, 1993. Rootstock influence on the potassium
content, pH and concentration of organic acids of cv "Chardonnay". Notebooks of the
School of Viticulture and Enology University of Turin, 16, 37-40 (lt).

4. Ezzahouani, A. and L. E. Larry, 1998. Effect of rootstock on grapevine water

status productivity and grape quality of cultivar

‘Italia’. Bulletin de [I'OIV. -

http://www.cababstractsplus.org/abstracts/Abstract.aspx?AcN0=19980302804

5. Ezzahouani, A. and L. E. Williams, 1995. The Influence of Rootstock on Leaf
Water Potential, Yield, and Berry Composition of Ruby Seedless Grapevines. Am. J.

Enol. Vitic., 46 (4), 559-563.

6. Garcia, M., H. lbrahim, P. Gallego and P.H. Puig, 2001b. Effect of three
rootstocks on grapevine (Vitis vinifera L.) cv.Negrette grown hydroponocally. Il. Acidity
of musts and wine. S. Afr. J. Enol. Vitic., 22 (2), 104-106.

7. Garcia, M., P. Gallego, C. Daverede and H. Ibrahim, 2001a. Effect of three
rootstocks on grapevine (Vitis vinifera L.) cv. Negrette grown hydroponocally. I.
Potasium, calcium and magnesium nutrition. S. Afr. J. Enol. Vitic., 22 (2), 101-103.

123



8. Gawel, R., A. Eward and R. Cirami, 2000. Effect of rootstock on must and
wine composition and the sensory properties of Cabernet Sauvignon grown at
Longhome Creek, South Australia. Wine Industry Journal, 15 (1), 67-73.

9. Hardie, W.J. and J. A. Considine, 1976. Response of grapes to water-deficit
stress in particular stages of development. Am. J. Enol. Vitic., 27, (2), 55-61.

10. Hristov, Hr., K. Popov and Ch. Chanev, 1998. Growth and fruit bearing of
different varieties grafted on 41B and Ferkal rootstocks. Lozarstvo i Vinarstvo, 4,
10-12 (Bg).

11. Ivanov, Tr., 1981. Technology of wine. Hr. G. Danov, Sofia, 573, 24-29 (Bg).
12. Katerov, K., A. Donchev and M. Kondarev, 1990. Methodology for study and
description of vine varieties and rootstocks. Balgarska ampelografia, vol. |,
pp. 280 (BQ).

13. Mencher, E. and A. Zemshman, 1986. Basis of design of elements of
mathematical statistics in studies on viticulture. Shtiintsa, Kishinev, 238, 12-20 (Ru).
14. Nicolic, M., V. Romheld and N. Merkt, 2000. Effect of bicarbonate on uptake
and translocation of *’Fe in two grapevine rootstocks differing in their resistance to Fe
deficiency chlorosis. Vitis, 39 (4), 145-149.

15. Pandeliev, S., K. Katerov, I. Lazarov, V. Kovachev and M. Ivanov, 2006.
Dessert varieties in Bulgaria. Plovdiv, pp. 120 (Bg).
16. Popov, K. and Hr. Hristov, 2008. Influence of Ferkal rootstock on the

appearance, quality and quantity of grapes on its grafted varieties. Lozarstvo i
Vinarstvo, 1, 15-20 (Bg).

17. Shanin, J., 1977. Methodology of field experiment. BAN, 384, 176-181 (Bg).
18. Tardaguila, J., M. Bertamini, C. Giulivo and A. Scienza, 1995. Rootstock
effects on growth, dry weight partitioning and mineral nutrient concentration of
grapevine. Acta Hort., 388, 111-116.

19. Todorov, I., 2005. Production of vine planting material. Dionis, Sofia (Bg).

20. Venegas, M., R. Martinez-Peniche, M. Reyes and J. Madero, 2001.
Rootstock influences quality ofr “Ruby seedless” table grape (Vitis vinifera L.) in
Central-Northern Mexico. Acta Horticulturae, 565, 125-130.

21. Walker, R.R., P.E. Read and D.H. Blackmore, 2000. Rootstock and salinity
effects on rates of berry maturation, ion accumulation and color development in Shiraz
grapes. Aust. J. Grape Wine Res., 6, 227-239.

22. Williams, L. E. and R. J. Smith, 1991. The Effect of Rootstock on the
Partitioning of Dry Weight, Nitrogen and Potassium, and Root Distribution of Cabernet
Sauvignon Grapevines. - Am. J. Enol. Vitic., 42 (2), 118-122.

23. Winkler, A. J., 1958. The relation of leaf area and climate to vine performance
and grape quality. Am. J. Enol. Vitic., 9, 10-23.
24. Zapryanov Z. and D. Dimova, 1995. Guide exercises in experimental work

with biometrics. Zemizdat, Sofia, 132, 52-58 (Bg).

124



ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

Journal of Mountain Agriculture on the Balkans, 2018, 21 (6), 125-133
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

BavaHue Ha XymaTtHUsA Top ,,XyMyCcTUM”
BbpXY pa3BUTMETO Ha Haa3emMHaTta vacTt
N KOpeHoBaTa cuMcrtemMa npu nNpon3BoACTBOTO
Ha /1030B NnocagbyeH MmaTtepuas oT CoOpT 3o0pHULA

FanuHa [akoea*, Panuua MuHueBa', CeeTnaHa CtosHoBa', lnaHa
MapwvHoBa', WinnaHa VeaHosa', MepraHa Kosauesa', MBaH LiBeTkoB?

"MHCcTUTYT no 3emegenve n cemesHanne ,06pasLos undauk”, 7007 Pyce, Bbarapus
2Arpo6UOVHCTUTYT, 1164 Codhusi, Bbarapus

Effects of humatic fertilizer ,,Humustim”,
on the development of above ground parts
and root system in production
of vine planting material of cv Zornitsa

Galina Dyakova'’, Ralitsa Mincheva®, Svetlana Stoyanova', Diana
Marinova?, lliana Ivanova®, Gergana Kovacheva?, lvan Tsvetkov?

Institute of Agriculture and Seed Science “Obraztsov Chiflik”, 7007 Rousse, Bulgaria
2 Agrobioinstitute, 1164 Sofia, Bulgaria

*E-mail: DjakovaRousse@abv.bg

Received: 12.11.2018

PE3OME

LlenTa Ha HacTOALLOTO u3cnensaHe
e ja npocnegu edpekta oT MnogabpxaHe
Ha MOYBEHOTO M/I040POANE CbLC CbBpe-
MEHHM CpefcTBa, KaTo ce yCTaHOBW B/UA-
HMETO Ha XymMaTHUA TOP XYMUCTUM BbpXY
Mpou3BOACTBOTO Ha JI030B nocagbyeH
mMaTepuan.

EkcnepyMeHTLT € nMnpoBefeH B
nepuoga 2014-2016 r. 8 ONUTHO N1030BO
BkopeHunuwe Ha W3C ,06pa3suos
yncpnnk’, BbpPXY nnaow, ot 0,2 da npwu
3a/10KeH 3a BKOpPeHsABaHe copT 30pHuUa,
C /1031 npucaneHn Bbpxy noasoxka S04.
BapnaHTbT, TpetupaH Cc  XyMYCTUM,
BkaouBa 1000 6p. npucageHn noswu,
3a/10)KEH B 4eTupu noBTOpeHns no 250
6p. 1 e cpaBHsiBaH C KOHTPOJIEH (HETpeTu-
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SUMMARY
The objective of the study was to
monitor the effect of soil fertility

maintaining by modern means, as the
influence of the humatic fertilizer
.Humustim” on the production of vine
planting material to be determined.

The experiment was conducted
during the period 2014-2016 at the
experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik” on
the area of 0,2 da, as cv Zornitsa with
vines grafted onto SO4 rootstock was put
for rooting. The variant treated with
.Humustim”, included 1000 pcs grafted
vines in four replications, 250 pcs each,
and was compared with a control
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paH) BapuaHT C npucageHn nosun ot copt
30pH1UA, 3a/10KEHN 3a BKOpPEHsiBaHe B
CbLUUA pasmep Ha noetopeHusTa. TpeTu-
paHeTo C XymaTHus npenapar e Hanpa-
BEHO 4Ype3 HakucBaHe Ha MNeTUYKMTE Ha
npucageHn pesHuuM BbLB BOAEH PasTBOp
Ha XymycTtum (20ml/l) 3a 48 vaca.

Ha 6a3a Ha HAKOM OT nokasarenu-
Te, XapakTepHu 3a kauyecTBOTO Ha MbpBO-
KnaceH /030B nocagbyeH Matepuan
(6poin pa3BuTK neTopacsv, 6poli KOpeHw)
MOXe pga ce u3bepe Hali-eqpeKTMBHUAT
BapuaHT.

CpefHo 3a nepuoga Ha wnscnepga-
He, KaTo no-epeKkTBeH 3a NPouN3BOLCTBO-
TO Ha MbPBOK/IACHW /103U COPT 30pHULA,
npucageHn, BbpXy nognoxka S04, ce
oyepTaBa BapuaHTbLT C U3MNOJS3BaHE Ha
opraHunyHus npenapaT XymycTum. Cno-
pes 6vomeTpuyHaTa OLEHKa TO3M Bapu-
aHT MOXe [a ce npenopbya B NpakTukata
npu Npov3BOACTBOTO HAa fI030B MOCafAb-
YyeH maTepuarn.

KnouoBn gymn: xymaTHU TOpPOBE,
nosa, npupact,  KopeHoob6pa3sysaHe,
N1030B NnocafbyeH matepual

yBO/[,

3HaunTeNHMAT pacTex B cekTopa
Ha 6MONOrMYHO 3emenenve 1 HerosusAT
MPUHOC 3a NocTuraHe Ha YCTONYMBO W
pauvoHasiHO 3emernon3BaHe ca efHu oT
rNaBHUTE NPUYMHU 38 YECTOTO CPaBHEHUE
Mexzay 61MOI0TMYHOTO U KOHBEHLMOHaUTHO
3emefenve, kato ce Moco4ysar MoTeH-
UnanH1TEe Bb3MOXHOCTM npes 6uonorny-
HWUTe npou3BoanTenu Ha rpo3ae (Popov et
al., 2010).

Mpe3 nocnegHWTe rognHn 6NOTOPO-
BEeTe Ce Ha/lokuMxa kaTto obelyasaly
KOMMOHEHT Ha WHTErpupaHa cucrtema 3a
HabaBAHe Ha XxpaHa B 3emefenveTo
(Shehata and El-Khawas, 2003), Tbi1 kKaTo
ce OnpefensaT Karo anTepHatuBa Ha
XMMUYH/TE TOpPOBE 3a YyBe/nyaBaHe Ha
nJ040POAMETO Ha noysaTa u Jobusute B
ycToinumBoto 3emegenve (Wu et al,
2004). NpunaraHeTo Ha Te4yHU BUoTOpOBE
MMa 3a Len nocturaHeTo Ha HanaHcupa-
HO XpaHeHe Ha pacTteHusaTa (Alves et al.,

(untreated) variant with grafted vines of cv
Zornitsa, put for rooting in the same
number of replications. Treatment with
.Humustim” was made by immersing the
section at the base of grafted cuttings in
Humustim aqueous solution (20ml/l) for
48 hours.

Based on some of the parameters,
specific for the quality of class vine
planting material (number of developed
shoots, number of roots) the most efficient
variant could be selected.

Average for the period of study, the
variant treated with ,Humustim” was found
as more efficient for the production of
class vines of cv Zornitsa, grafted on S04
rootstock. According to the biometric
assessment, that variant could be
recommended in practice in the
production of vine planting material.

humatic fertilizers,
root formation, vine

Key words:
vine, increment,
planting material

INTRODUCTION

Significant growth in the sector of
organic farming and its contribution to
sustainable and rational land use are one
of the main reasons for the frequent
comparison  between organic and
conventional farming, with potential
opportunities for organic grape growers
(Popov et al., 2010).

In recent years, biofertilizers have
been established as a promising
component of an integrated food supply
system in agriculture (Shehata and El-
Khawas, 2003), because they have been
determined as an alternative to chemical
fertilizers to increase soil fertility and yield
in the sustainable agriculture (Wu Et al.,
2004). The objective of the use of liquid
biofertilizers is balanced plant nutrition to
be achieved (Alves et al., 2009). The use
of biofertilizers is a real opportunity to
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2009). YnoTtpebata Ha 6uoTOpOBETE €
peasiHa Bb3MOXHOCT 3a peanusvpaHe Ha
KayecTBeHa W 34paBOC/IOBHA  XpaHa
(Tenova, 2012; Koteva et al., 2013;
Vlahova and Popov, 2013).

3a npexof KbM OMOOTMYHO 3eme-
Jenve e HeobxoguMmo ga ce npegnpuve-
MaT MepKMU 3a nogobpsiBaHe Ha NOYBEHU-
Te YCNOBMSA U NOBMLWIABAHE Ha CbAbpXa-
HueTo Ha xymyc (Kostadinova and Popov,
2012). B obnactta Ha /103apcTBOTO, OC-
HOBEH HauyMH 3a NoJo6GpsSBaHe arpoOHOMMU-
yeckara xapakTepucTuka Ha noysuTe, T.e.
Ja ce npegnpvemMaT Mepku 3a Bb3CTaHo-
BABaHe kayecTBarta Ha 3emegjesickara
3ems, e ype3 oboraTsiBaHe Ha nouysarta C
OpraHnM4yHN BellecTBa M MUHEpasIHU Cb-
e[MHeHns, 3ana3BaHe Ha akTMBHaTa MUK-
podhsiopa, nogobpsiBaHe 1 perynnpaHe Ha
XPaHUTENHMSA, BOAHUS, BbBb3AYWHUA U
TONIMHHUSA PEXUM Ha no4ysara.

Mpon3BoACTBOTO Ha /I030B Nocafb-
YeH maTepvasl € e4HO OT HaWl-BaxHuTe
Hanpas/ieHUss B /i03apckaTta npaktuka ot
Kpad Ha 19-Tn Bek Hacam. Cb3gaBaHeTo
Ha peHTabwIHM 030BU HacaxaeHus e
06yC/I0BEHO B MHOr0 CWaHa CTeneH oT
KauecTBOTO Ha nNpou3BefdeHUss U3XoneH
nocagbyeH mMartepvan. dutocaHUTapHO
3[4paBn 1 AbATOTpaiHKM /T030BU Hacaxae-
HWS ce cb3gaBaT C Ka4yeCTBEHO Mpou3Be-
[J€EH nocagbyeH matepuan.

Hanuue e TeHAEHUUS KbM YCbBBP-
LEHCTBAHE Ha OTAE/IHUTE TEXHOMOTNYHU
MOMEHTM Ha TOBa NPON3BOACTBO, €AUH OT
KOMTO € nopobpsiBaHETO Ha nouysara W
TpeTVpaHeTo Ha pacTUTEeSIHU YacTn ¢
Ka/imeB XymaT, KOWTO s o6oratsBa C
Xymyc, nogobpsisa BarosagbpXaHeTo,
nogobpsiea HeliHaTa CTPyKTypa, pas3Bu-
TMETO Ha nosesHata Mukpodiopa |
CBbp3Ba B HepasTBOpUMU (hOpMU TEXKM-
Te MET/IM N APYTN TEXHOTEHHU 3aMbPCU-
TeNn 3a onpefesieH nepuog ot Bpeme.

~XYMYCTUM" OTroBaps Hamb/IHO Ha
U3MCKBaHMATa Npu NPOM3BOACTBO Ha EKO-
JIOTUYHO YMCTa CesickocTonaHcka npoayk-
ums (Sengalevich, 2007).

Llenta Ha HacTOALLOTO uscnensaHe
€ [a npefocTaBu HOBU AaHHU 3a edekTa

realize quality and healthy food (Tenova,
2012; Koteva et al., 2013; Vlahova and
Popov, 2013).

For the transition to organic
farming, it is necessary to take measures
the soil conditions to be improved and
humus content to be increased.
(Kostadinova and Popov, 2012). In the
field of viticulture, the main method for
improving the agronomic Soil
characteristic, i.e. to take measures to
restore the qualities of agricultural land is
via soil enriching with organic matter and
mineral compounds, protection of the
active microflora, improvement and
regulation of food, water, air and thermal
regime of the soil.

The production of vine planting
material has been one of the most
important trends in the wine-growing
practice since the end of the 19th century.
The creation of cost-effective vineyards is
conditioned to a high extent by the quality
of the produced initial planting material.
Phytosanitary healthy and long-lasting
vineyards are created with high-quality
vine planting material.

There is a tendency to
improvement of the individual
technological moments of this production,
one of which is the improvement of the
soil and the treatment of plant parts with
potassium humate, which enriches the
soil with humus, improves the moisture
retention, improves its structure, the
development of the useful microflora and
bonds the heavy metals and other
technogenic contaminants for a definite
period of time in insoluble forms.

"Humustim"  fully meets the
requirements for the production of
environmentally  friendly  agricultural

produce (Sengalevich, 2007).
The objective of that study was to
provide new data for the effect of soil
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OT NoAAbpXaHe Ha NOYBEHOTO M/I0A0PO-
One CbC CbBpEMEHHU CpPefCcTBa, KaTo ce
yCTaHOBW BAINSHUETO Ha HaTypasiHusa 6ro-
CTUMymMpaLl, opraHnyeH Top ,Xymyctum"
(kaniveB XxymaT) BbpPXY MNpPOM3BOACTBOTO
Ha N1030B NnocajbyeH MarepuaJn.

MATEPVAJT U METOOU

OonucaHne Ha HaTypasiHMs GUOCTU-
MyAMpaLl, opraHnyeH Top ,Xymyctum" (ka-

fertility maintaining by modern means, as
the influence of “Humustim” (potassium
humate) natural biostimulating organic
fertilizer on the production of vine planting
material to be determined.

MATERIAL AND METHODS
Description _of the “Humustim”
(potassium humate) natural biostimulating

MeB xymar) — YHUBEPCA/HUAT XymarteH
TOp ,XYMYCTUM” € MPOAYKT Ha BMCOKOKa-
YyecTBEH opraHuyeH cyberpar. B Herosus
CbCTaB MMa BMCOKO CbAbpXaHue Ha He-
3aMEHVMU XYMWHOBW KUCENUHU 1 dyNBO-
KACE/IMHU, BCUYKM Makpo W MUKpoese-
MEHTW, CMEeKTbP OT [APYrM OpraHunyHu
BELLECTBA, KOUTO aKkTMBHO nogobpssaT v
cTumynvpat  dmsnosormyHata  AeiHocT
Ha pacteHusaTa. ,XyMmycTum” nMma asikasHa
peakums — pH-9. OCHOBHOTO AeicTBalLo
BellecTBO ca KanueBute conm Ha Xymu-
HOBUTE KWUCE/SIMHW. ToBa rapaHTupa, npu
HEroBOTO NPuUIoXeHue (Mo Bpeme Ha Be-
retaymsata, 4pes SiIMCTHa anjukauus uam
BHECEH B MOJIMBHaTa BOJAa) — YCKOPEH
pacTtex u pasBuTve Ha xabuTyca u Kope-
HoBaTa cMcTemMa Ha TpeTpaHnTe pacTeHus.

YcnopegHo ¢ Tasn TeXHONIorus Ha
NPUIOXKEHNE, KANIMEBUAT XymaT JIECHO U
eeKkTBHO Hamupa npuioXxeHue 3a Tpe-
TMpaHe Ha ceMeHaTa M nocagbyeH mare-
pvan (ArogonsogHN  KynTypw, OBOLLHM
AbpBeTa 1 /1030B NOcagbyeH marepuan),
ypes HakMCBaHe Mpeau 3acaxgaHeTo
O6paboTeH nNo To3n crnocob, pacTuteneH
MaTepuan (CEMeHa M KOpeHOBa CUCTEMA)
yBenMyaBa HSKOIKOKpaTHO obema Ha
CTpaHW4YHUTE KOPEHOBW  pa3K/IOHEHUS,
KOMTO OcurypsiBaT No-MHTEH3MBHO Noema-
He Ha XpaHuTesIHMTe BellecTBa OT noysa-
Ta M Bojo3anacsiBaHeTo, rapaHTmpalim
TAXHOTO HOpPM&/HO pasBuMTUE W MpuxsBa-
llaHe. YCKOpsiIBaHETO Ha pacTexa € Cb-
POBOAEHO OT aKTUBMpaHe Ha (hoTocUuHTe-
3aTa, 6MOCMHTE3aTa Ha 3e/1IeHN NMUTMEHTH,
perynmpaHeTo Ha Bbl/exugpartHusi, 6en-
TbYeH W eHeprveH MeTabonn3bm. 3Hauu-
TE/IHO MoBMLIABA WMyHHaTa cucTema Ha
pacTeHusTa.

organic fertilizer — The multipurpose is a
product of high quality organic substrate
and contains high content of
indispensable humic acids and fulvic
acids, all macro and microelements, a
spectrum of other organic substances,
which actively improve and stimulate the
physiological activity of plants. Humustim
has an alkaline reaction — pH-9.

The main active substance is potassium
salts of humic acids, which guarantees its
application Female (during vegetation, by
foliar application or introduced into
irrigation water) — accelerated growth and
development of habitus and the root
system of the treated plants.

Along with this technology of
application, potassium humate easily and
efficiently finds applying in treatment seed
and planting material (berries, fruit trees
and vine planting material) by soaking
before planting.

Processed by this method, planting
material (seeds and root system)
increases the volume of lateral root

branches several times, which provides
more intensive intake of nutrients from the
soil and the waterproviding, ensuring their
normal development and taking roots.

Growth accelerating is accompanied by
activation of photosynthesis, biosynthesis
of green pigment, regulation of
carbohydrate, protein and energy
metabolism. Significantly increases the
immune system of the plants.
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EkcnepyMeHTLT € nMnpoBefeH B
nepuoga 2012-2013 r. 8 ONUTHO N1030BO
BkOpeHunuuie Ha MN3C ,06pa3yos und-
K" BbpXY nsow, ot 0,2 da npu 3a510XeH
3a BKOpeHsiBaHe [fecepTeH 6Ge3cemMeHeH
N030B copT 3o0pHuua, npucageH BbPXY
nognoxka CO04. lNMpucageHnte n crTpaTu-
UUMpaHn pe3HULM ca BKOPEHEHU Ha
nosgurHaTy ABYpPefoBU JIEXV C LUMpUHA
Ha nexata 0,60 m 1 pa3cTosaHue mexay
peposete B siexaTa okono 0,30 m. flosute
BbB BKOPEHW/IULLETO ca OTIexgaHu no
obLonpueTtara TEXHONOMMA 3a NPOU3BOL-
CTBO Ha /1030B MoOCafbyeH marepual
(Todorov, 2005). BapnaHTbT, TpeTMpaH C
~XYMyCTUM”, BKNtouBa 1000 6p. MNpucage-
HW NO3W, 3aU10KEH B YETUPWN NMOBTOPEHUSA
no 250 6p. 1 e cpaBHSABaH C KOHTPOJIEH
(HeTpeTupaH) BapuaHT C npucageHy nosu
OT copT 30pHMLA, 3a10KEHN 38 BKOPEeHS-
BaHe B CbLLUMA pa3Mep Ha NOBTOPeHUATA.

TpeTupaHeTo C HaTtypasHusa 6uo-
CTUMynNupaLy, opraHmyeH Top ,XymycTum"
(kasiMeB xymaT) e 4pes3 HakucBaHe Ha
neTuykuTe Ha npucajeHn pesHuuM BLB
BOAEH pa3TBoOp Ha Xymyctum (20ml/l) npwu
ekcrnosnuma 48 yaca.

MouBeHMAT TUN e kapboHaTeH
YyepHO3eM BbPXY AbMOOK Nboc. MNoysBaTa
e cpefiHO obesneveHa ¢ a3oT 1 dpocdop n
[o6pe 3anaceHa ¢ kanuii.

Ha 6a3a Ha HAKOW OT nokasartesiv-
Te, XapakTtepusupaliM KayecTBOTO Ha
MbpBOKNAceH Ji030B MocafbyeH Mare-
pvan (6poilt passuTu netopacnu, 6poi
KOpEHM) € TbpceH No-ePEKTUBHUAT
BapuaHT.

3a nposexpgaHe Ha eKkcrnepumeHTa
€ HanpaBeHO CpaBHWUTE/IHO un3cneaBaHe
npu hopMmpaHun aBa BapuaHTa:

VO — npucageHn n ctpatudumympa-
HW pe3Huum 6e3 TpeTnpaHe

V1 — npucageHun n ctpatuduumpa-
HW pes3Huun TpeTupaHu c ,XymycTum",
ypes HakucBaHe Ha NeTUYKUTe Ha npuca-
OEHN pe3HMuM BbLB BOAEH pas3TBOp Ha
Xymyctum  (20ml/l) npwn ekcnosvuuns 48
yaca. HanpaeeHun ca OGUOMETPUYHU W3-
MepBaHWs Ha u3Bagka OT no 18 nbpBo-
KNnacHM /103 OT  BCEKW  BapuaHT.

The experiment was conducted
during the period 2012-2013 at the
experimental nursery for grapevine rootings
of IASS “Obraztsov Chiflik” on the area of
0,2 da, as cuttings of Zornitsa seedless
table cultivar were used for rooting,
grafted onto SO4. The grafted and
stratified cuttings were rooted on raised
double-row beds with a bed width of 0.60
m and a distance between the rows in the
bed — about 0,30 m. The vines in the
nursery for grapevine rootings were grown
according to the commonly adopted
technology for the production of grafted
vine planting material (Todorov, 2005).
The variant treated with Humustim included
1000 pcs grafted vines, in four replications
of 250 pcs each and was compared with a
control (untreated) variant with grafted
vines of cv. Zornitsa, set for rooting at the
same number of replications.

The treatment with “Humustim”
(potassium humate) natural biostimulating
organic fertilizer was done by soaking the
heels of grafted cuttings in Humustim
water solution (20ml/l) at exposure of 48
hours.

The soil type is carbonate
chernozem on deep loess. The sail is
moderately supplied with nitrogen and
phosphorus and  well-stocked  with
potassium.

On the basis of some of the traits,
specific for the quality of class vine
planting material (number of developed

shoots, number of roots), the more
effective variant was searched.
To conduct the experiment a

comparative study was made in formed
two variants:

VO — grafted and stratified cuttings
without treatment

V1 — grafted and stratified cuttings
treated with Humustim, by soaking the
petioles of grafted cuttings in Humustim
water solution (20ml / I) at exposure of 48
hours. Biometric measurements were
taken on a sample of 18 class vines of
each variant.
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OTyeTeHn ca 6post netopacnum n 6pos Ha
CTbMNa/IHUTE KOPEHN Ha N03a.

M3BbplleHa e maTemMaTmyecka 06-
paboTka Ha eKkcnepumMeHTaslHUTe [aHHU
no MeToAa Ha AWCMEePCUOHHMA aHaus, a
pasnvkiute  Mexay — BapuaHTute  ca
ycTtaHoBeHM 4pe3 Tecta Ha DUNKAN,
ANOVA (STATGRAPHICS Plus ver. 2.1.)

PE3YJITATN N OBCbXXAAHE

OCHOBHVAT NoOKasaTtes, KOWTO xa-
pakTepusupa npou3BoACTBOTO Ha sl1030B
nocagbyeH maTtepuasi e p[obuBbT Ha
BKOpPEHeHN n103u. Toli ce BMsAe OT BCUYKU
NpoMeHU BbB (hakTopuTte, onpegensaiim Hop-
Ma/THOTO MPOTUYaHe Ha BKOPEHSIBAHETO, pac-
Texa n pasBUTMETO Ha NPUCaAEHN PE3HNLN.

BpoAT Ha netopacnute e oT 3Haye-
HMe 1 e B ocHoBaTa 3a onpefesnsaHe Ha
MbPBOKMNACHO MpuUcageHn W BKOPEHEHU
nosn. OT nosyyeHuTe faHHu ce Habno-
JaBa 3HauyuTesIHO yBennmyeHuwe Ha 6pos
Ha sneTopacnvite Ha 1 no3a npu TpeTu-
paHua ¢ XymMycTUM BapuaHT, CpaBHEHO
CbC CbLUMA noKasaTes npu HeTpeTupaHus
BapvaHT (Tabnuua 1). Mpu TpeTupaHus
BapuaHT 6poAT Ha netopacnuTe, cpegHo
Ha efHa nosa, e 1,72, kaTo npesuvlasa
6poa Ha sneTopacnute B KOHTPOJIHUSA
BapuaHT ¢ 29,3% (1,33 6p.). JaHHuUTe 3a
noslydyeHNTe pasnnkM ca [JoKasaHu cra-
TUCTUYECKN MPU HUBO Ha [OCTOBEPHOCT
P<0,05, upe3 Tecta Ha Duncan.

The number of shoots and the number of
stepped roots per a vine were recorded.

A mathematical processing of the
experimental data was performed by the
method of dispersion analysis, and the
differences between the variants were
determined by the test of DUNKAN,
ANOVA, (STATGRAPHICS Plus ver. 2.1).

RESULTS AND DISCUSSION
The main trait characterizing the
production of vine planting material is the
yield of rooted vines. It is influenced by all
changes in the factors determining the
normal course of rooting, growth and
development of grafted cuttings.

The number of shoots is important
and is the basis for determination of first-
class grafted and rooted vines. From the
data obtained a significant increase was
observed in the number of shoots per a
vine in the variant, treated with Humustim,
compared with the same trait in the
untreated variant (Table 1). In the treated
variant, the number of shoots, on average
per a vine, was 1,72, which exceeded the
number of shoots in the control variant by
29,3% (1,33 pcs).

Data about the obtained differences were
statistically proven by the test of Duncan,
at P <0.05.

Tabnuua 1. BimsaHne Ha xymaTeH Top ,,XyMyCTUM”, BbpXY 6pos netopacsv Ha

21031 copT 30pHMLa

Table 1. Influence of Humustim humate fertilizer on the number of shoots of

vines of cv Zornitsa

BapuaHTtu

Bpoii netopacnun Ha 1 nosa
Number of shoot per a vine

% LSD no metoga Ha Duncan
LSD after the method of Duncan

KoHTpona / Control 1,33

100,0 a

Xymyctum / Humustim 1,72*

129,3 b

*, ko npu LSD<0,05; 0,01;0.001. Bcuukm BapuaHT 6e3 3Be3fja HAMaT CblUeCTBEHA pas/ivka C
HeTpeTupaHua BapuaHT. CTOHOCTUTE B efHa KO/loHa, mocneasaHu oT pasnuuHu 6ykeu (a,b,c u T.H.), ce

pasnunuyasar goctosepHo npu P<0.05

* kx kkk gt LSD <0.05; 0.01; 0.001. All non-star variants have no significant difference with the untreated
variant. The values in a column, followed by different letters (a, b, ¢, etc.), differ significantly at P <0.05

[Opyr MHOTo BaxkKeH nokasares, Kow-
TO onpejens KayecTBoTO Ha MosyvyeHnTe
MbPBOKNACHM /1031, € BPOAT Ha CTbnasl-
HUTe KopeHu (Purypa 1).

Another very important trait, which

determines the quality of the obtained
first-class vines, is the number of stepped
up roots (Figure 1).
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dur. 1. EchekT OT npmnaraHeTo Ha XymaTHUS TOp ,,XyMYCTUM” BbpPXYy CpeaHus 6poi
no3un ¢ > 46p. KOpeHu 1 cpeaHus 6poii kopeHu Ha 1 fo3a, npy copT 3opHULLA
Fig. 1. Effects of Humustim humate fertilizer on the average number of vines with

more of 4 pcs roots and average number of roots per a vine, cv Zornitsa

Ot Tabnuua 2 ce Bwxaa, ye npu
TpeTMpaHns BapwaHT, CpeaHusaT 6poi
03K € noseye OT 4 6p. KOPEHW Npesw-
laBa faHHUTe 3a TOo3W nokasatesn npu
KOHTPOJIHMA, HeTpeTupaH BapuaHT. [Jei-
CTBMETO Ha XyMyCTUM CTUMynvpa obpa-
3yBaHeTo Ha mnoseye OT 4 CTbNa/HU
KOpeHM Ha efHa no3a, Kato npesuvllaBa
KOHTPO/IHMA BapuaHTt ¢ 122,8%, koeTto e
npegnocraska 3a rnosulaBaHe Ha Ka4vec-
TBOTO Ha npucajeHute o3n. YcTaHose-
HUTE pasnnumnsa ca CTaTUCTUYECKU foKa3aHu
npu HMBO Ha 3HauymmocT P<0,001.

BHacAHeTO Ha XymMnctum cb3jaBa
YC/I0BUSA 3a YCBOABAHETO Ha BKNOYEHUTE
B HEro XyMWHOBW KUCENMHU W DyNBO-
KNCENMMHN U BNNAE BbPXY KopeHoBata
cuctema  Ha  npucageHutTe  pesHuun.
CpegHuaT 6poii cTbnasiHW KOpeHu, Ha
eflHa nosa, npu BapuaHTa C npunaraHe
Ha XyMyCTUM HapacTBa, KaTo npesuLlaBa
KOHTPO/IHMA BapuaHT ¢ 69,4%. OT Hanpa-
BeHaTa MaremaTuyecka o6paboTka Ha

It could be seen from Table 2 that
in the treated variant, the average
number of vines with more than 4 pcs
roots exceeded the data for that trait in
the control untreated variant. The action
of Humustim stimulated the formation of
more than 4 stepped up roots per a vine,
exceeding the control variant by 122,8%,
which was a prerequisite for increasing
the quality of grafted vines. The
determined differences were found to be
significant at P <0,001.

The fertilization with Humustim
created conditions for the absorption of
the humic acids and polyacids included in
it and influenced on the root system of
the grafted cuttings. The average number
of stepped up roots per a vine in the
variant with applied Humustim increased,
exceeding the control variant by 69,4%.

From the mathematical processing for the
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JaHHuTe 3a cpefieH Gpoii kopeHW Ha efiHa | average number of roots per a vine, a

lo3a e ycTaHOBEeHa [0Ka3aHOCT Ha pas/iu-
K1Te npu HMBO Ha 3HaunmocT P<0,001.

significance was found at P <0,001.

Tabnuua 2. MNMokasaTesin, oTpassBaliy KOpeHOOBpasyBaHETO MPU eKkcrepumMeHTa
C 1031 copT 30pHMLA TpeTUpaHU C XyMaTHUA TOp XyMyCTUM”
Table 2. raits, showing the root formation in the vine experiment of cv Zornitsa

treated with Humustim humate fertilizer

CpegfeH 6poii LSD no o LSD no
nosu ¢ >4 6p. mMeToZa Ha Cpeaen Gpoii MeToda Ha
KopeHu, Ha 1
Bapuant KOpeHun % Duncan 033 % Duncan
Average number LSD after the Average number LSD after
of vines with method of 9 ; the method
of roots per a vine
roots >4 pcs Duncan of Duncan
KoHTpona / Control 3,5 100,0 a 4,9 100,0 a
XymycTum / Humustim 7,8*** 222,8 b 8,3*** 169,4 b

* % % npu LSD < 0,05; 0,01;0.001. Beuukn BapuvaHTu 6e3 3Be3ga HAMaT CblUuecTBEHa pasfnnka c
HeTpeTupaHua BapuaHT. CTOHOCTUTE B efHa KOJIoHa, Moc/nefBaHu oT pasnumuHu 6ykeu (a,b,c u T.H.), ce

pasnmyasar focTtoBepHo npu P<0.05

* xx wkk gt LSD <0.05, 0.01; 0.001. All non-star variants have no significant difference with the untreated
variant. The values in a column, followed by different letters (a, b, c, etc.), differ significantly in P <0.05

N3BOAN

Passutneto Ha KopeHoBaTa U
Haf3emMHa 4yacT Ha npucajkite oT copT
30pHuLa, nokassa, Ye Npu BapuaHTa Ha
TpeTupaHe ¢ XyMyCTUM ce nosiyyasar no-
MOLLHO pa3BUTW MbPBOK/IACHU /103U.

CpegHo 3a uenvsa  nepuog  Ha
u3cnefiBaHeTo, MNpy ropenocovYeHnss Ba-
puaHT pacTeHWsiTa ce OT/iM4yaBaT C MNo-
rofISiM cpefeH 6poii CTbNasIHA KOPEHWN U C
no-rosisiM 6poii neTopacnu.

CONCLUSIONS

The development of the root and
above-ground parts of the grafts of cv
Zornitsa showed that in the variant of
treating with Humustim, more highly
developed first-class vines were obtained.

On average, over the entire study
period, in the above-shown variant, the
plants were characterized with a higher
average number of stepped up roots and
a higher number of shoots.
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PE3OME

Mpe3 nepuopga 2015-2017 1. B
onuTHOTO nose Ha W3C ,06pa3yos
unchnk” e U3BedeH onuT, npocneassall
M3MEHEHNATa B aKTMBHOCTTA Ha eH3uMa
Katanasa npu [AecepTHW Jio3n  CcopT
L 1pucTa” cnep npbckaHe C MUKPOMUHE-
panHua Top Lebosol-Kanwii 450. Tpetu-
paHeTo Ha /103UTe € U3BBLPLLBAHO JICTHO,
KaTto npenaparbT € BHacAH [ABYKpaTHO
BbB (hasa «npeau ubgTex» 1 egHoKpaT-
HO BbB (pa3a «ohopmsiHE Ha rpo3ga» u
«Hayano Ha 3peeHe». [lpocnepgeHn ca
NU3MEHEHNATa B aKTMBHOCTTa Ha Kartasa-
3ara, C orneq onpejgensHe ycToli4mMBoCT-
Ta Ha /103UTe KbM pe3KUTe M3MEHEHUA B
abuotnyHuTe dhaktopn Ha cpeparta. Ce-
JeM OHW cnepf BCAKO BHACAHe Ha MUKPO-
MUHepasiH1s Top ca B3eTu U aHanusupa-
HW NPo6U OT SIMCTa Ha M1aaun SIeTopacsu.
YcTaHoBeHO e, ye npbckaHeTo ¢ Lebosol-
Kannii 450 ce oTpassiBa MNOIOXUTENHO
BbPXY akTMBHOCTTA Ha eH3MMa Kartanasa,
Kato Han-ronsiMo yBe/SIMYeHne Ha CToW-
HOCTWTE € YCTaHOBEHO Cfef TpeTupaHeTo
BbB (pasza npeaun ubdrex.

Accepted: 19.12.2018

Published: 27.12.2018

SUMMARY

The study was carried out from
2015 to 2017 in the experimental vineyard
of IASS "Obraztsov chiflik", Rousse,
monitoring the variations in the activity of
catalase enzyme in Prista table vine
cultivar after spraying with Lebosol-Kalium
450 micromineral fertilizer. The foliar
spraying treatment of the vines was
applied twice — before flowering and once
in cluster formation phase and in
beginning of ripening phase. The
variations in catalase activity were traced,
in order the resistance of vines to abrupt
changes in abiotic environmental factors
to be determined.

Samples were taken from the leaves of
young shoots seven days after each
application of the micromineral fertilizer. It
was found that spraying with Lebosol-
Kalium 450 influenced positively on the
activity of catalase enzyme, with the
greatest increase in values found after
treatment in pre-flowering phase.
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KntouoBn aymu: nosa, kaTanasa,
€H3MMHa aKTMBHOCT, MWUKPOMUHEpPaneH
TOp, Kanui

YBO/,

Mpoab/HkaBalloTo B/OLIABAHE Ha
KauyecTBOTO Ha OKo/MHaTa cpega, pesynrar
OT pasHoOb6pa3HUTE aHTPOMOreHHW Aeii-
HOCTW, OKa3BaLy BAUSIHNE BbpXy CTabun-
HOCTTa M YCTOMYMBOCTTA Ha €KOCUCTEMM-
Te, CbMbTCTBAHO OT HapacTBaWoTO Tbp-
CeHe Ha NpPOJOBOJICTBEHW NPOAYKTW, Ha-
nara TbPCEHETO Ha HauvHW 3a yBenunya-
BaHe NPOAYKTMBHOCTTA W yCTOYMBOCTTA
Ha BeYye CbLUECTBYBALLMTE N HOBOCH3a-
BaHN COPTOBE CE/ICKOCTONAHCKN KynTypHu.

Cnopeg, nocnegHuTe KIMMaTuUyHu
MOZE/NN, B MHOIO PErMOHK Le HacTbnear
pas3nnMyHM No cBosATa MPOABL/HKUTENTHOCT
3acylwlaBaHusl WM pesky MoBULLABaHMWS
Ha TemnepatypuTe, KOUTO Lie uMmaT He-
61aronpusiTHoO BAUSIHWE BbPXY A06MBUTE
Ha OCHOBHW 3eMefesICKN KynTypu, cnego-
BaTe/IHO U BbPXY CHabAABaHETO C XpaHu-
TEeNHW NpPoAykKTM Ha HaceneHveto. C
orfieq, Ha TOBa, CpPef, OCHOBHWUTE npeams-
BMKaTesIcTBa Npej, CenckoTo CTOMaHCTBO
ca nosyllaBaHe Ha f06UBUTE U NognomMa-
raHe pacTexa W pa3BUTUETO Ha pacTe-
HUATa B YC/I0BMSATA HA abMOTMYeH 1 6uro-
nornyeH ctpec (Reynolds et al., 2011).

Kanuat e cpep enemeHTuTe oT 0CO-
6EHO TOMSIMO 3HaYeHWe 3a HOpPMasIHOTO
npoTuyaHe Ha roasm 6poin rn3noa0rMyHN
npouecu, 3a pacTtexa Ha 3emegesnickuTe
KyNTypW, 3a KayecTBOTO U KOIMYECTBOTO
Ha [06MBUTE, KAKTO U YCTOAYMBOCTTA Ha
KyNnTypuTe Ha cTpec (Zorb et al., 2014).

Toli urpae M3KMHUUTENHO BakHa
pons 3a orpaHuYaBaHe Ha 3ary6ata Ha
BOAA OT pacTeHusTa npu BUCOKM Temne-
patypy Ha aTmocepHusi Bb3Ayx U B
ycnoBsusa Ha cywa. Mo nutepaTypHu AaH-
HW, NPX pacTeHWsl B YC/IOBUSI Ha 3acylua-
BaHe MHTEH3MBHOCTTA Ha (pOoTOCUHTE3aTa
€ MpsSKO CBbp3aHa C HMBaTa Ha Kasus.
Bce oule HAMa TOYHO O06siICHEHME Mo
KakbB HauMH HEAOCTUrbT Ha Kanuid unm
OTHOCUTENHUAT HeAOoCTUr Ha Kanuii okas-
Ba eq)ekT BbpXy poTOCMHTE3aTa, KOeTo

Key words: vine, catalase, enzyme
activity, micromineral fertilizer, potassium

INTRODUCTION

The continuing worsening of the
quality of the environment, result of the
diverse anthropogenic activities, affecting
the stability and sustainability of the
ecosystems, together with the increasing
demand for food products, requires
search for ways to increase the
productivity and sustainability of already
existing and newly created varieties of
agricultural crops.

According to the latest climate
models, droughts, different in their
duration or sharp rises in temperatures
will occur in many regions, which will have
unfavourable influence on yield of the
main crops, consequently on the supply of
food products to the population.

In view of this, the main challenges facing
agriculture are vyield increasing and
supporting the growth and development of
plants under the conditions of abiotic and
biotic stress (Reynolds et al., 2011).

Potassium is among the elements
of great importance for the normal course
of a large number of physiological
processes, for the growth of crops, the
quality and quantity of yield, also and the
resistance of crops to stress (Zoérb et al.,
2014).

It plays an extremely important role
in limiting the loss of water from plants at
high atmospheric air temperatures and
under drought conditions. According to
the literary data, in plants under drought
conditions, the intensity of photosynthesis
is directly related to potassium levels.

There is still no exact explanation how
does potassium deficiency or relative
potassium deficiency effect on
photosynthesis, which requires
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Hanara nposexgaHe Ha nocnejsalin n3-
crnefiBaHnsi B Ta3u Hacoka, KouTo aa o6sic-
HAT Te3n npouecu (Chaerle et al., 2007).

[Job6aBaHeTO Ha Kanuili yBenuuasa
pobuBa OT fo3MTe B pesyntar Ha
noBuLUEHNsT BpPOIi 1 Terno Ha rpo3goBseTe
(Amiri and Fallahi, 2007). YcTtaHoBeHa e n
CW/IHa 3aBUCUMOCT Mexzay 3anaceHocTTa
Ha n03ATa C Ka/Mili 1 KavyecTBOTO Ha
rposgoBaTta MbCT.

M3ameHeHMsATa B aKTUMBHOCTTA Ha
€eH3MMa kaTasniasa ca fobpe nosHat nHau-
KaTop 3a YCTOM4YMBOCTTa Ha pacTeHusTa
KbM pEe3KMTe M3MEHEHWS B abuoTU4HUTE
hakTopy Ha cpepgarta, HO moraT fa ce
n3Mnon3saT YCMEewHo W Npuv oOueHKa Ha
edhekTa OT npunaraHe Ha peguua Topose
W npenapatu 3a pacTtuTenHa 3awmta
BbPXY KYNTypHUTe pacteHus (BOhlmann,
1991; Vlahov et al., 2002).

LienTta Ha HacTosILLeTO u3cneBaHe e
fJa ce npocnegaT M3MeHeHusiTa B aKTuB-
HOCTTa Ha eH3uMa KaTasiasa npu AecepTHu
nosm copt [llpucta” cnep npbckaHe c
MUKpoMUHepanHusa Top Lebosol-Kanwuii 450
npe3 pasnyHNTE eTanu Ha BereTaumsTa.

MATEPVAT N METOON

Mpe3s nepuopga 2015-2017 r. B
onuTHOTO No3e Ha W3C ,06pa3yos
unchnk” e U3BedeH onuT, npocneassall
N3MEHEHNATa B aKTMBHOCTTA Ha eH3uMa
Katanasa npu [AeCcepTHW Jio3n  copT
«[Mpucta». 3a npoyuBaHeTo bGewe noa-
6paH 1 MU3NUTaH MUKPOMUHEPASTHUAT TOp
Lebosol-Kanuin 450 n koHTpona.

MuvkpoMuHepanHuaT Top Lebosol-
Kannii 450 cbabpxa 3 % amugeH asor
(N) 45 g/l 1 30 % BOAOPaA3TBOPUM Kannes
okeung (K,0) 450 g/l u moxe pa ce cmecsa
C obuwonpuetuTe npenapatn 3a pactu-
TeNHa 3awuTa.

3a uenute Ha onuta, U3NUTaHUAT
npenapart e U3non3saH Cc NpenopbyaHn ot
ancTpubyTopckaTta dompMa CpoKOBe, HauMHM
W 0031 Ha npunoxenuve (Tabnuua 1).

subsequent studies to explain these
processes (Chaerle et al., 2007).
The additon of  potassium

increases vine yield as a result of the
increased number and weight of grapes
(Amiri and Fallahi, 2007). There is also a
strong relation between the potassium
stock of vineyards and the quality of the
grape must.

The variations in the activity of
catalase enzyme are  well-known
indicators of the resistance of plants to
abrupt changes in environmental abiotic
factors but can also be used successfully
in assessing the effect of applying a
number of fertilizers and plant protection
products on crop plants (Béhlmann, 1991;
Vlahov et al., 2002).

The objective of the study was
variations in the activity of catalase
enzyme in cv “Prista” dessert vine to be
traced after spraying with Lebosol-Kalium
450 micromineral fertilizer during different
stages of vegetation.

MATERIAL AND METHODS

During the period 2015-2017 an
experiment was carried out in the
experimental vineyard of IASS "Obraztsov
chiflik", monitoring the variations in the
activity of the catalase enzyme in cv
“Prista” dessert vine. Lebosol-Kalium 450
micromineral fertilizer and control were
selected and tested for the study.

Lebosol-Kalium 450 contains 3%
ureic nitrogen (N) 45 g/l and 30% water-
soluble potassium oxide (K,0) 450 g/l and
can be mixed with conventional plant
protection products.

For the trial purposes, the test
product was used with terms, in ways and
at dosages recommended by the
Distributor (Table 1).
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Tabnuya 1. Cxema Ha onuTa
Table 1. Scheme of the experiment

BapuaHTu Jo3sa MpunoxeHne npu gecepTHa nosa
Variants Dosage, ml.da* Fertilization in table vine
KoHTpona ) )
Control

[ByKpaTHO NpbckaHe — hasa «lpean ubdTexs»
Spraying twice — pre-flowering phase

Lebosol-Kalium 450 0,5

EgHOkpaTHO npbCckaHe — dhasa «OdopMsiHe Ha rpo3gar»
Single spraying — cluster formation phase

EnHokpaTHO npbckaHe — thasa «Hayano Ha 3peeHe»
Single spraying — beginning of ripening

AKTVBHOCTTa Ha eH3nMa e onpege-
nAHa B pamkute Ha 7 go 10 gHu cnep
U3BbPLUBAHE Ha MpeaBuAeHUTe B METO-
Avikata npbckaHus. B3etn ca npobu ot
McTa Ha Maagu netopacsm OT BCUYKK
TpeTVpaHn 1 KOHTPOMHM /103U, OTAEeHa
e cpefgHa npoba, OT KOATO € B3eT pacTu-
TENHUAT  Martepuan, Heobxoaum 3a
aHasM3a — NUCTHU NAACTUHKK, 6e3 XUNKUTE.

KatanasHata akTMBHOCT € ormnpe-
JeneHa no TUTPUMETPUYHUS METOS
(Kimenov et al. 1995), koiiTo ce ocHoBa-
Ba Ha OMNpefesiiHETO Ha KOSIMYecTBOTO
BogopoaeH nepokeug (H,O,), pasrpage-
HO OT eH3uMMma 3a efuHuua Bpeme oOT 1
rpam pacTtuteneH maTtepuas. Hepasrpa-
OeHunAT octaTbk ce Tutpyea ¢ 0,1 N pas-
TBOP Ha kasimes nepmaHraHaT (KMnQy,).

AKTMBHOCTTa Ha eH3uma ce nsduc-
nsiBa no chopmynaTta:

 (@a-b)T.60.17
B ct '

A

KbAeTo:

a — ml 0,AN pa3tBop 0T KMnNQy,,
n3pasxosaH 3a TUTPyBaHe Ha KOHTPO/I-
HaTa npoba;

b — ml 0,1IN pa3stBop oT KMnO,, u3pas-
XoABaH 3a TUTpPyBaHe Ha onuTHaTa
npob6a;

T — TuTHPBT Ha 0,1N pa3tBop 0T KMNnOy;
1,7 — konnyecteo H,O,, cboTBETCTBALLO
Ha 1 ml 0,IN KMnOQO, ;

60 — MVMHYTUTE 3a npuBexpgaHe Kbm 1
yac;

C — Ters10 Ha pacTUTENHUSA Matepuat,

t — BpemeTo 3a MHKybaLmsa Ha npobuTe.

The activity of the enzyme was
determined within 7 to 10 days after
performing the fertilization, provided in
the methodology. Samples of leaves of
young shoots from all the treated and
control vines were taken, and an average
sample was separated from which plant
material necessary for the analysis was
taken — leafy blades without ribs.

Catalase activity was determined
after the titrimetric method (Kimenov et
al., 1995), which was based on the
determination of the amount of hydrogen
peroxide (H,0,) degraded by the enzyme
per unit time of 1 gram of plant material.
The undissolved residue was titrated with
0.1 N potassium permanganate solution
(KMnOy).

The activity of the enzyme was
calculated by the formula:

@

where:
a — ml of 0.1N solution of KMnO4 spent
on the titration of the control sample;

b — ml of 0,1 N KMnO4 solution used to
titrate the test sample;

T — titer of 0.1N solution of KMnO4;

1.7 — an amount of H202 corresponding
to 1 ml of 0.1N KMnO4;

60 — minutes to bring in 1 hour;

¢ — weight of the plant material;
t — incubation time of the samples.
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PE3SYNTATUN N OBCBbXOAHE
MeTeoponornyHuTe  ycroBuss Mo
BpeMe Ha Beretauusita Ha sosaTa npes
uenusa nepuoj Ha wuscnefsaHeTo 6sxa
HETUMUYHM 3a palioHa, W3KIHYUTESTHO
AVHAMWUYHU 1 YeCTOo — He61aronpuaTHY 3a
pa3BuTMETO Ha nosata (durypa 1).

RESULTS AND DISCUSSION
The weather conditions during vine
vegetation throughout the period of study
were atypical for the region, extremely
dynamic and often unfavourable for the
development of the vine (Figure 1).
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@ur. 1. CpegHoMeceyHN TemnepaTypu Ha Bb3Ayxa W KOIMYECTBO Ha BaslexuTe,
pa3npeaenenun no meceun 3a nepnoga 2015-2017 .
Fig. 1. Average monthly air temperatures and precipitation by month for 2015-2017

MepvogbT OHKU-toNn 2015 rogmHa
Ce Xapaktepusmpa C YyBCTBUTESIHO 3acy-
laBaHe W 3Ha4YUTesIHO MOo-BMCOKa OT
cpefHarta 3a nepvoga Temneparypa Ha
Bb3gyxa. MeceL, 1011 € 0CO6eHO CyX, C
Banexu egsa 21,5 mm npu Temneparyp-
Ha cyma Ha Bb3fyxa, npesyaBsalla Hop-
mMara ¢ 65 °C. ABrycT u centemBpu ca
U3K/TIOYUTENHO BNAXHU C BaNeXHU KONu-
YyecTBa, 3HauYMTEe/NIHO MpeBuLlaBally Hop-
MaTta U TemnepaTtypu, Mo-HUCKM OT HOp-
MaJsIHOTO 3a TO3W Nepuof Ha roguHara.

KonnyectBoto Ha  nagHanute
BaUIEXWN 1 CpefHOAHeBHaTa TeMneparypa
Ha Bb3Zyxa B HayasioTo Ha toHM 2016
roivHa ca Mo-BMCOKM OT HopMarta 3a
palioHa. HOnn e u3KNIUUTENHO CyX, C

Banexu egsa 13 mm u Temneparypa Ha

June-July period of 2015 was
characterized with a significant drought
and significantly higher than the average
air temperature. July was particularly dry,
with precipitation only 21.5 mm at air
temperature sum of above 65 °C. August
and September were extremely humid,
with rainfall significantly exceeding the
norm and temperatures lower than the
normal for that period of the year.

The amount of precipitation and
average daily air temperatures at the
beginning of June 2016 were higher than
the norm for the region. July was
extremely dry, with precipitation only 13
mm and air temperature higher than the
norm for the month. By contrast, in
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Bb3fyxa, NO-BMCOKA OT HopmaTa 3a
Mecela. 3a CMeTKa Ha ToBa, npe3 aBryct
Ba/IeXMUTe npesuwasar cnabo Hopmara,
Jokarto Temneparyparta e no-Hucka ¢ 31 °C.

MeprnogbT toHM-aBrycT 2017 r. ce
Xapakrepusmpa CbC CbLECTBEHO 3acy-
LaBaHe, 0c06eHO Npe3 Mecel, 1oun, Kora-
TO BaJIeXHWUTE KO/IMYecTBa JocTurat easa
7,1 mm. CpefHOAHEBHUTE TemnepaTtypu
npes HW W AU NpeBulaBaT 3Hauu-
Te/IHO HOopMarta, KaTto efBa npes3 asryct
CTOMHOCTMTE 3ano4yBaTt ga ce aobnmka-
BaT 40 06uyaliHuTe 3a palioHa.

Mpu Bce TOBa, aKTMBHOCTTA Ha
eH3uma KaTtanasa, onpefesieHa B smcTa
OT M/IaJM fleTopac/iv Ha TpeTupaHute ¢
Lebosol-Kanuin 450 nosu, ce yBenuuasa,
B MNO-rosiiMa Uan no-masika cteneH npes
BCUYKM ha3n OT BereTaluMoHHOTO pa3BuUTUE.

OTyeTeHNTe M3MEHEHUS Ha aKTUB-
HOCTTa Ha kaTanasata B TpeTupaHuTe C
MUKPOMUHepanHus Top Lebosol-Kanwuii
450 nosu copt «[pucta» ca npepcrase-
HKu B Tabnuua 2.

August the precipitation slightly exceeded
the norm while the temperature was
lower by 31 °C.

The period of June-August 2017
was characterized with  significant
drought, especially in July, when the
precipitation reached scarcely 7.1 mm.
The average daily temperatures in June
and July exceeded the norm significantly,
as in August the values began to
approach the usual for the region.

However, the activity of catalase
enzyme, determined in leaves of young
shoots of vines, treated with Lebosol-
Kalium 450 increased, to a greater or
lesser extent, through all the phases of
vegetation development.

The variations in the activity of the
catalase, registered in cv Prista vines,
treated  with Lebosol-Kalium 450
micromineral fertilizer were presented in
Table 2.

Tabnuuya 2. I3MeHeHNsa B aKkTUBHOCTTA Ha eH3MMa KaTtasiasa, 2015-2017 r.
Table 2. Changes in catalaze enzyme activity, 2015-2017

BapuaHT KaTanasHa_ aKTMBHOCT
Variant Catalaze activity, [mg/g/h]
2005 | % | 2016 | % | 2017 | %
®a3a ,Mpegu ubrex” / Pre-flowering phase
KoHTpona
Control 34,58 100 39,00 100 43,70 100
Lebosol-Kalium 450 41,89 +21 61,00 + 56 58,60 +34

®daza «OdopMaHe Ha rpo3ga» / Cluster formation phase

KoHTpona

10,03 100 89,76 100 78,63 100
Control
Lebosol-Kalium 450 29,21 +191 97,00 +8 89,74 +14
da3a «Hauano Ha 3peeHe» / Beginning of ripening phase
KoHTpona
Control 4,76 100 14,00 100 23,34 100
Lebosol-Kalium 450 10,69 + 124 19,00 +35 29,47 + 26
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MbpBOTO ONpefensHe Ha karanias-
HaTa aKTMBHOCT € M3BbpPLUEHO cnepn npu-
KNoYBaHe Ha npensuaeHvuTe npbCKaHWUs
BbB (paza npean ubgTex. MNMpu cpaBHS-
BaHe Ha Mosy4vyeHuTe pesynrtatn e ycra-
HOBEHO, 4Ye aKTMBHOCTTA Ha eH3uMa B
nicTata Ha TpeTupaHuTe no3u nNpes nbp-
BaTa rofyHa npesulasa Tasu, OTYeTEHA
npu kKoHTtponata c¢ 21%. Cnepgsawure
OTUMTaHMA Ha KaTanasHata akTUBHOCT
ycTaHoOBABaT [OpY MO-rONsSMO yBeu4a-
BaHe Ha CTOMHOCTUTE NMpu TPeETMpaHuTe C
Lebosol-Kannin 450 no3un, cpaBHEHU C
KOHTpONaTta, CbOTBETHO 56 % npes
BTOopata u 34 % npes Tpetata rogmHa.

B cbhoTBeTcTBME C Nnpuetara MeTo-
OVKa, BTOpPOTO oOnpefesnisHe Ha akTuB-
HOCTTa Ha KaTasiasaTta € W3BbPLUEHO
cnep npbckaHeTo BbB (hasza odhopmsiHe
Ha rpo3ga. OTyeTeHUTe npe3 MbpeBarta
rogvHa CTOWHOCTM ca W3KIYUTESTHO
BMCOKW; U3MepeHaTa B iuctara Ha TpeTu-
paHunTe 1031 aKTUBHOCT NpeBMLIaBa Tasu
Ha KOHTpofnaTa — HeTpeTupaHuTe 03w,
NnoYTn TPUKPATHO.

Mpe3 cneppawumrte [ABe TrO4MHM
aKTMBHOCTTA Ha eH3MMa kKaTanasa B
TpeTMpaHuTe C W3NUTBaAHUA npenapar
nosun copt «[lpucta» e 3Ha4YUTeNHo no-
HUCKa, HO MpoAb/ikaBa fa npeBuIaBa
KOHTpOsiaTa, Makap M B 3Ha4YMTEsSIHO MNOo-
chaba cteneH, cbOTBETHO € 8 % 3a 2016
r.nl1l4 % —3a2017r.

AKTMBHOCTTa Ha kaTanasata ocTa-
Ba M3K/IOUMTESIHO BMCOKA W BbB (pasa
Hayano Ha 3peeHe. Habnwpasa ce
N3BECTHO NOHWXaBaHe Ha CTOMHOCTUTE, B
CpaBHEHMe C OTuMTaHeTo BbLB (hasa
ohopMsHe Ha rpo3ga, HO Te ocTasart
OBYKpaTHO NO-BMCOKM OT Te3n Ha
KOHTposarta.

MonoxnTenHuAT edekT OT BHacs-
HEeTO Ha npenapata ce ycTaHoBsiBa U
npes cnefpawute roguHn. AKTUBHOCTTa
Ha kaTasasaTa B fiuctaTa Ha TpeTupaHu-
Te no3u npe3 2016 r. npesuLlaBa KOHTPO-
nata ¢ 35 % u e ¢ 27 % no-Bucoka OT
aKTMBHOCTTA, M3MepeHa BbB hasa ogop-
MAHe Ha rpos3fga. Cblarta guHamuka ce
Habnogasa 1 npes 2017 r., korato akTuB-

The first determination of the
catalase activity was performed after
completion of the scheduled sprays in the
pre-blooming phase. Comparing the
results obtained, it was found that the
activity of the enzyme in the leaves of the
treated vines in the first year exceeded
the activity, registered in the control by
21%. The subsequent readings of
catalase activity showed an even greater
increase of values in the vines, treated
with Lebosol-Kalium 450 compared to the
control, 56% in the second and 34% in
the third year, respectively.

In accordance with the accepted
methodology, the second determination
of the activity of the catalase was carried
out after spraying in “cluster formation”
phase. The values reported during the
first year were extremely high; the
activity, measured in the leaves of treated
vines exceeded that of the control -
untreated vines, almost three times.

Over the next two years, the
activity of catalase enzyme in cv Prista
vines, treated with the product was
significantly lower but still exceeded the
control, though to a much lesser degree,
by 8% in 2016 and 14% in 2017,
respectively.

The activity of catalase remained
extremely high in “beginning of ripening”
phase. Some decreases in values were
observed compared to the reports in
“cluster formation” phase, but they
remained twice higher than those of the
control.

The positive effect of the
fertilization with the product also was
found in the following years. The activity
of catalase in the treated vine leaves in
2016 exceeded the control by 35% and
was 27% higher than the activity
measured in “cluster formation” phase.
The same dynamics were observed in
2017 when the activity of the catalase

140



HOCTTa Ha Katanasara cref npbCkaHeTo
BbB (pasa Hayasio Ha 3peeHe npesuLLaBa
Tasn Ha HeTpeTupaHuTe 51031 ¢ 26 %.

N3BOAN

MpbckaHeTo ¢ Lebosol-Kanwii 450
JonpuHaca 3a MoBMIIABAHE Ha akTuB-
HOCTTa Ha eH3MMa kaTasiasa B iucrara Ha
TpeTupaHute 5103u copT «[lMpucta» npes
BCUYKM ha3n Ha BereTtalMoHHOTO WM
passuTue.

Hali-ronsam ediekt OT npenapara,
3a uenusa nepuos Ha wuscnefBaHeTo, e
YyCTaHOBEH cnef TpeTupaHeTo BbB (hasa
npeau ubgTex.

MpbckaHeTo ¢ Lebosol-Kanwnii 450
nogobpsBa yCcTOMUMBOCTTA Ha J/lo3uTe
KbM HE6N1aronpuUsATHUTE YCNOBNUA Ha OKON-
HaTa cpefa — NPOAb/KMTESTHO 3acyllasa-
He 1N eKCTPEMHO BMCOKM Temnepatypu Ha
aTMochepHMa Bb3AyX, HO KbM MOMEHTa
He e ycTaHOBeHa npsika 3aBUCUMOCT MeX-
[y MeTeoposiorMyHnTe YCc/oBus 1 msme-
HEHMATA Ha aKTMBHOCTTA Ha eH3uMma Kara-
nasa B TpeTupaHuTe c npenaparta /103u.

after spraying in “beginning of ripening”
phase exceeded that of untreated vines
by 26%.

CONCLUSIONS

Spraying with Lebosol-Kalium 450
contributed to increase the activity of
catalase enzyme in the leaves of treated
cv Prista vines throughout all the phases
of their vegetation development.

The greatest effect of the product
over the entire period of study was found
after treatment in “pre-flowering” phase.

Spraying with Lebosol-Kalium 450
improved the resistance of vines to
unfavourable environmental conditions —
prolonged drought and extremely high air
temperatures but direct relation between
weather conditions and variations of the
activity of catalase enzyme in the treated
vines has not been found yet.

NNTEPATYPA /| REFERENCES
1. Amiri, M. E. and E. Fallahi, 2007. Influence of mineral nutrients on growth,
yield, berry quality, and petiole mineral nutrient concentrations of table grape. J. Plant

Nutr., 30, 463-470.

2. Bo6hlmann, D., 1991. In: Ecology of environmental pollution. Soil and food.

3. Chaerle, L., | Leinonen, H. G. Jones and D. Van der Straeten, 2007.
Monitoring and screening plant populations with combined thermal and chlorophyll
fluorescence imaging. J. Exp. Bot., 58: 773-84.

4, Kimenov, G., N. Kovacheva and P. Tsoneva, 1995. A Handbook in Plant
Physiology. SU “Kliment Ohridski”, Sofia (Bg).
5. Reynolds, M., D. Bonnet, S. C. Chapman, R. T. Furbank, Y. Manes, D. E.

Mather et al., 2011. Raising yield potential of wheat. . Overview of a consortium
approach and breeding strategies. J. Exp. Bot., 62: 439-52.

6. Vlahov, S., D. Nikolova and G. lvanova, 2002. Study of bioindication
qualities of coniferous wood species from Rousse region for air pollution with SO,
Scientific works, University of Rousse “Angel Kanchev” (Bg).

7. Zo6rb, Ch., M. Senbayram and E. Peiter, 2014. Potassium in agriculture —
Status and perspectives. Journal of Plant Physiology, 171(9), 656-669.

141



Journal of Mountain Agriculture on the Balkans, 2018, 21 (6), 142-153
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

TexXHONOrMYHM CUCTEMM 3@ KOHTPO/1 Ha NfieBenTe
B 30HaTa Ha J1030BMS peg, Npu 6UON0rNMUYHO
NpPOM3BOACTBO Ha rpo3zae

Banepwii Melikos

MHCTUTYT MO N103apCcTBO M BUHAPCTBO, Y. ,Kana Tene” Ne 1,
5800 NneBeH, bbnrapus

Weed control technological systems in the area
of the vine rows for organic grapes production

Valeriy Peykov

Institute of Viticulture and Enology, 1 Kala Tepe Str., 5800 Pleven, Bulgaria
E-mail: vine_project@abv.bg

Received: 04.12.2018

PE3IOME

HanpaBeH e aHann3 1 e Npeasoxe-
Ha Knacudukauusi Ha CbllecTByBaLUTE
TEXHOJSIOTMYHN CUCTEMM 3a KOHTPON Ha
nneBennTe B 30HaTa Ha /1030BUsl pef, npu
610MOTMUYHOTO MPOU3BOACTBO Ha rposje,
paboTHWTE opraHu, YCTpoiicTBa M MaTe-
pviasnin, 13non3BaHu 3a Tasu uesn. AHasu-
31paHo € U BISIHUETO Ha NPeBaHTUBHUTE
MeponpuATUS 32 KOHTPON Ha njeBenuTe
B /I030BUTE HaCaXAeHWs.

KnouoBu gymu: n103si, 61MOM0MMUHO
NMPOV3BOACTBO, M/JIEBENN, CUCTEMU 3a
KOHTPO/ Ha NAeBenuTe

lNMocTeneHHo nosuwaBalinuTe ce
W3NCKBAHMA OT efiHa CTpaHa KbM rpo3-
[eTo KaTto cypoBuMHa 3a NPoU3BOACTBO Ha
KayecTBeHW BMHA U OT Apyra 3a onassaHe
Ha oKofiHaTa cpefga (noysa, BOAW, Bb3-
OyX, Tpo3fe U BUHO), KaKTO N HamasisaBa-
HeTo Ha paboTHarta cuia 1 nnaBHO yBe-
NnyaBaluTe ce pasxogu 3a npousBof-
CTBO HanaraT TbPCEHETO Ha eKOJI0rMYHO
npUEMNUBN U  UKOHOMUYECKA U3TOAHU
peLLeHns B /103apCTBOTO. B HAKOM cTpaHu
OT TOOMHW LefleHacovyeHo ce paboTu B
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SUMMARY

An analysis had been made and a
classification of the existing weed control
technology systems in the grapevine rows
area for the organic production of grapes,
the working organs, devices and materials
used for this purpose has been proposed.
The preventive measures impact to
control weeds in vineyards had been also
analyzed.

Key words: organic production,
weeds, weed control systems

The steadily increasing require-
ments to grapes as a raw material for
quality wine making and on the other
hand for the environmental protection
(soil, water, air, grapes and wine), as well
as the reduction of the labor force and the
gradually rising production costs have
necessitated the search for environmentally
acceptable and economically viable
solutions in viticulture.

In certain countries, for years, it has been
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Hanpas/ieHNe He 3a Mb/IHOTO YHULLIOXa-
BaHe, a 3a “KOHTpon” (ynpaBneHue) Ha
nnesennte — T.e. CBEX[aHe Ha TaxHarta
NABLTHOCT W MOMEHTHO CbCTOSIHME [0
npuemM/iMBM TPaHULN KakTo OT rnegHa
Touka mM3nosorMaTa Ha so3aTa, Taka u
MO OTHOLLUEHWe TEXHOMOTNATa Ha OTI/IeX-
JaHeTo i (Braykov et al., 2006; Peykov et
al., 2012; Hanson, 2011). Mpo6nemMbT ¢
TO3K “KOHTPON” € 0COBGEeHO akTyaseH 3a
nnesennTe B 30HaTa Ha /1030BUA pea u e
YyacT OT efHa UfAnoCcTHA cucTema 3a
oTrnexaaHe Ha nosata. Lienta Ha paspa-
6oTKaTa € Ha OocHoBaTa Ha aHa/M3 Ha
MOCTMXKEHUATA B TOBa HanpasfeHue B
pasBuTUTE N103apCKN CTpaHu fa ce Moa-
6epar nepcrnekTUBHY TEXHOJIOTUYHU CUC-
TeMU 3a HaweTo AMHaMUYHO pasBMBaLLIO-
TO ce OWOMIOTMYHO MPOU3BOACTBO Ha
rposge. 3a npbB MbT MPO6GNAEMBT 3a
“KOHTPON” Ha nneBesiuTe ce NnocTaBd U
06CBHXAa Ha CMMMNO3UYM C MeXAyHapoaHO
yyacTue, npoBefeH B paMKuTe Ha
nsnoxeHneto INTER  VITIS-92 B
LWyTrapa-repmanus, main 1992 r.

OCHOBHM npuunHM 3a 6opbarta ¢
nnesesuTe ca: 3anassaHe W nogobpssa-
He Ha BOAHMWA, Bb3AYLWHUA U TemnepaTyp-
HUA PeXnM Ha rnoysaTa; HamassiBaHe Ha
KOHKypeHUusATa Mexay nnesenute u
lo31Te NpU YCBOSIBAHE Ha XpaHUTesNHuTe
BellecTBa, BojaTta 1 c/ibHYeBaTa CBeT/n-
Ha; HamansBaHe Ha NJIbTHOCTTA Ha rpu-
3aunTe ypes yHULLoXaBaHe Ha MecToobu-
TaHuAaTa UM; nogobpsaBaHe Ha LUpKynia-
umMaTa Ha Bb3AYLUHUTE MOTOUW; nofoobps-
BaHe Ha edheKTMBHOCTTA NpU NpoBexaaHe
Ha TeXHOMOTMYHUTE onepaunt — PbYHU U
MexaHusmpaHu; nogobpsisaHe ycsosiBaHe-
TO Ha C/TbHYeBaTa CBET/IMHa W TOMJuHA.
HaBpeMeHHOTO MpoBexfaHe Ha Tesun
MeponpuATUA orpaHnyaBa MNILTHOCTTA Ha
nnesenHWTe BUAOBE, pasMHOXaBsalln ce
ypes cemeHa.

Mpu M3BBLPLUBAHETO Ha TPAAULMOH-
HUTE MPU KOHBEHLMOHANHOTO MPOU3BO4-
CTBO MeponpuaTusa 3a obpaboTka Ha fo-
3ATa BCe MOBeYe ce OoT4YUTa 3HAYEeHUEeTo
UM 3a 3anassaHe Nno4opoAMEeTO Ha
rnoysara v yucTotaTa Ha OKosiHaTa cpefja.

purposefully pursued the trend not for
total destruction but for weeds control —
i.e. reducing their density and current
growth to an acceptable limit both from
the point of view of the vine physiology
and the technology of its cultivation
(Braykov et al., 2006; Peykov et al., 2012;
Hanson, 2011).

The problem of that control has been
especially relevant for weeds in the area
of the vine rows as it is a part of the vine
growing overall system. The aim of the
study is on the basis of analysis of the
achievements in this aspect in the
developed vine-growing countries to
select promising technology systems for
our dynamically developing organic grape
production. For the first time, the weed
control problem had been raised and

discussed at a symposium  with
international participation, held at the
INTER VITIS-92 Expo in Stuttgart,

Germany, May 1992.

The main reasons for the weed
control have been: preservation and
improvement of the water, air and
temperature regime of the soil; reducing
the competition between weeds and vines
in absorbing nutrients, water and sunlight;
decreasing the density of rodents by
destroying their habitats; ensuring better
airflows; improving the efficiency of the
technological practices — both manual and
mechanized; improving the absorption of
sunlight and heat.

The timely implementation of these
measures limits the density of weed
species propagating through seeds.

The traditional conventional
vineyard cultivation operations have been
increasingly taking into account the
importance of the environmental and soil
fertility conservation.
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Mpv npeMrMHaBaHe KbM GMOMOTMYHO MPO-
M3BOJCTBO Ha rpo3jge Te3n MeponpusaTus
4aCTVYHO WM HaMb/IHO Ce 3aMeHSAT C
apyrn. bop6ata ¢ nnesenuTe B f03ATa
BeYe He Ce cuuTa 3a paBHOCTOWHA C
YHULLOXaBaHeTo MM, [1o-Ckopo Hewara
ce cBexgjar [0 Tam, 4Ye HexenawuTe
nnesesiM B 30HaTa Ha /l030BMSA pes
TpsA6Ba Oa ce MoCTaBAT NOA KOHTPON ¢
noMoLLTa Ha Noaxoaslum edPekTUBHN Tex-
HMYyeckn cpefctsa. B ToBa KoHTponupa-
HO, EKOI0rMYHO /103apPCTBO € He0BX0AMMO
CbO/I0AAaBAHETO Ha LANIOCTHUS KOMISIEKC,
CbAbpxall, B cebe cu noysa, COpPTOBE,
noaxoAswm NpoayKkTu 3a 6opba ¢ Bpeau-
TenuTte, TEXHNYECKN CPeLCcTBa U CPOKOBE
3a M3BbpLUBAHE HA pacTUTeNHa 3awuTa,
npar Ha yspexfaHe, TOpeHe, Kato To3u
KOMMJIEKC BBbPBU pbKa 3a pbka C HayyHo-
TEeXHWYeCKNTe HOBOCTU B /103apCTBOTO U
BuHapcteoto (Peykov et al., 2006;
Peykov et al., 2012).

CuctemaTa 3a KOHTPO/ Ha niese-
nMTe e HepasfefniHa 4acT OT cucTemuTe
3a oTrnexpaHe Ha nosata. C ocobeHa
cuna To3m npobsiem CToM Npu cb3fjaBaHe
Ha /1030BM HacaxieHusa 3a O6MosI0rMyHo
Npou3BOACTBO Ha rpo3ge, MNpu  KOeTo
HOpMaTMBHUTE [OKYMEHTU He Aoryckar
M3N0M3BAHETO Ha XUMWUYECKU cpeacTsa
(xepbuunan) BLB BCUYKM eTann — OT
noAroToBKkata Ha TepeHa, 3acaxjaHe,
B/IM3aHe B Nb/IHO NjojodasBaHe W npes
uenMss WM OCTaHan J>KM3HEeH UUKbA
(Braykov et al., 2006; Kostadinova et al.,
2012; Peykov et al., 2012). TpsibBa ga ce
uma Bnpeasui, Ye BbPXY Ha/MUYMETO U
NABLTHOCTTA Ha NneBefHWTe BUAOBE
B/IMSIHWE OKasBaTr fBe rpynu akTopu:
ecTecTBeHU hakTopu 1 dhaktopu, Npoms-
TUYaLlM OT TEXHO/OIMATA Ha OTIeXaHe.
KbMm ecTecTBeHuUTe hakTopu ce oTHacAT
HAKOM OT XapaKTepUCTUKUTE Ha KOHKpeT-
HUA TepeH (Tepoap) — NOYBEH TWM, MUKPO-
KIMMmarT, HagMopCKa BUCOUMHA, HaK/IOH Ha
TepeHa, U3NoXeHne, CbCTosHME 1 3anse-
BE/IEHOCT Ha CbCeAHUTE TepeHn U ap.
Kbm BTOpara rpyna thaktopu ce oTHacsT
BMAa Ha No4yBoobpaboTKUTE U TEXHMYEC-
KMTe cpeacTBa 3a W3BbBPLUBAHETO UM,

When transitioning to organic grape
production, these measures have been
partially or completely replaced by others.
Weed control is no longer considered
equivalent to weed destruction.

Rather, the unwanted weeds in the area
of the vine row have to be controlled by
using appropriate effective technical
resources.

In this controlled, organic viticulture it is
necessary to be observed the entire
complex including soil, varieties, suitable
pest control products, technical means
and terms for plant protection, threshold
of damage, fertilization, as this complex
goes along with the research and
technical novelties in viticulture and wine-
making (Peykov et al., 2006; Peykov et
al., 2012).

The weed control system is an
integral part of the vine growing systems.
This problem is especially important in the
creation of vineyards for organic grape
production, where  the  normative
documents do not allow the use of
chemicals (herbicides) in all stages — from
the preparation of the terrain, planting,
reaching full fruit-bearing and the rest of
their life cycle (Braykov et al., 2006;
Kostadinova et al., 2012; Peykov et al.,
2012).

It should be taken into consideration there
are two groups of factors having an
impact on the presence and density of
weed species: natural factors and factors
ensuing from the cultivation technology.

The natural factors include some of the
characteristics of the particular terrain
(terroir) — soil type, microclimate, altitude,
slope of the terrain, exposure, state and
weed density of the adjacent terrains, etc.

The second group of factors refers to the
type of soil cultivation and the technical
resources for its achievement, the
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n3non3BaHuTe paboTHU opraHw,
HOCTTa Ha 06paboTkuTe n ap.

KOHTpONbT Ha nneBesmMTe B 30HaTa
Ha 1030BUS pefl, MOXe [Ja ce ocblyec-
TBSIBA Ype3 KOHKPETHW CUCTEMU B HAKOJI-
KO HarnpaBieHus:

* MEXaHW4yHO Bb3JENCTBUE BbPXY
nnesenuTe

# upe3 mexaHuMyHa obpaboTka Ha
rnoysaTa — MOXe ga ce peasm3vpa pbyHO
N MexaHuaupaHo. [pu MexaHu3npaHus
BapuaHT 3a uenta ce mu3nonssat MoyBo-
obpaboTBawM MawmnHU (C OTKMOHSIBALLM
CeKUMM) C pas3siMyHn paboTHM opraHn —
NJ0CKN Nemexu, pesa ¢ XOpusoHTasHa
UM BepTMKasHa OC Ha BbPTEHE, AWNCKOB
paboTeH opraH, paspoxkBay, Kakto W
KOMOUHaunss oT paboTHM opraHu. [Mpwu
TO3M MeTof NneBesiMTe B Tasn 30Ha ce
OTpsi3BaT, OTKbCBAT, HACUTHABAT UK ce
nokpmeaT ¢ nouysa. [pu Hero He ce
yHULLOXaBaT Bcuuku nnesesim (Kostadinov
et al., 2016; Peykov et al., 2012). N360pbT
Ha noAxoAsL, BapuvaHT 3aBWCKU OT CTPYkK-
TypaTa ¥ ronemmHara Ha J/1030BUTE Ha-
CaXEeHNs,, MOYBEHUS TWM, CbCTOSHMETO
Ha noysaTa, Hak/IoOHa Ha TepeHa, Hany-
HUTE TEXHUYECKM cpencTBa 1 ap.

MpegumcTBaTa Ha TO3M METof ca:
YHULLOXaBa ce 3HauuTesiHa 4yacT oT nne-
Be/ITe B 30HaTa Ha pefa 6e3 xummnyecku
CpeacTBa WM pbuyeH Tpy4,; yHuWoXasat
ce MecToobuTaHuaTa Ha HSIKOW
BpeaMTeNn — MOMICKM MULIKM K Ap.; 3a
M3BBPLUBAHETO HA MEXaHWYHUTE MOYBO-
06paboTkKM He ce M3UcKBaT crneuuasHu
ycnoeuss — Temnepartypa, BATbp, A0
M3BecCTHa CTeneH u Banexu; oTnaga
Heob6xoAMMOCTTa OT cneunanHm npegnas-
HW cpeacTBa, HeobxoAuMK Npu BHacsHe-
TO Ha xepbuuman; nogobpsiea ce Bb3AYLL-
HUS pexyVM Ha noysaTa, 3anassa ce
CTpyKTyparta Ha noysarta u ce nopobps-
BaT yC/10BUSITa 3a paboTa Ha MUKpoopra-
HU3MWUTE B Hesl; NofJobpsiBaT ce MPOHWK-
BaHETO M YCBOSIBAaHETO Ha Bfnarata B
Abn6o4yMHa, BarosanacsBaHeTo 1 Bnaro-
3aQbpXaHeTO Ha noysBaTa; Cb3gaBaT ce
ONTMM&/THN YC/IOBUS 3@ U3BbPLUBAHE Ha
KankoBO HanosiBaHe Ha /103uTe; npeycra-

Kpart-

machinery tools used; the number of
treatments, etc.

The weeds control in the area of
the vine row might be accomplished
through specific systems in several
aspects:

« mechanical impact on weeds

# by mechanical soil treatment — it
could be implemented manually and
mechanically. For the mechanized option,
soil tillage machinery (known as deviating
sections) are used with attached various
tools — flat ploughshares, cutters with
horizontal or vertical rotational axis, disk
tools, shovel cultivators and a
combination of tools attached to the
agricultural machinery. With this method,
the weeds in the area are cut off, torn off,
chopped or covered with soil. It does not
destroy all weeds (Kostadinov et al.,
2016; Peykov et al., 2012). The choice of
the appropriate option depends on the
structure and size of the vine plantations,
the soil type, the soil condition, the slope
of the terrain, the available technical
resources, etc.

The advantages of this method are:
destroying a significant part of the weeds
in the area of the row without chemical
preparations or manual labour; destroying
the habitats of some pests — field voles,
etc.; no special conditions are required for

the mechanical soil treatment -
temperature, wind, even precipitation;
special protective devices are not
necessary for the introduction of the
herbicides;

the air regime of the soil is improved, the
soil structure is preserved and better
conditions for the microorganisms are
ensured; better penetration and
absorption of moisture in depth, moisture
storage and moisture retention of the soll;

creating optimal conditions for drip
irrigation of the vines; the accumulation of
toxic substances in the soil is suspended;

145



HOBSIBa Ce HaTpyrnBaHETO Ha TOKCUYHWU
BellecTBa B Mo4yBarta; He Ha nocnegHo
MSCTO ce nogobpsiea W Bu3USTa Ha
I030BOTO HacaxieHue.

Hepoctatbunte ca: nNpu MoO-HUCKK
CTOWHOCTM Ha BI@XHOCTTAa B NOBbLPXHOCT-
HWS MOYBEH CMOW pe3ynTatute OT Tesw
06paboTKyn ca He3adoBO/MTENHU; Npu
HSIKOM BapuaHTW ce HabGntogasa pasnpa-
laBaHe Ha noyBaTa W BrowaBaHe Ha
CTPyKTypaTa M B 30HaTa Ha paboTa Ha
paboTHMTE OpraHu; Npu HSKoM OT paboT-
HWTe opraHuM B npoueca Ha paboTa ce
M3BbPLUBA CaMO OTPsi3BaHe/OTKbCBaHe Ha
nog3emMHata 4acTt Ha nneesenute, 6e3
oTpsizaHaTa 4acT fga ce wuskapa Ha
NMOBBPXHOCTTA Ha noyeara.

# upe3 nNepuoguYHO MEXaHW4YHO
Bb3/leiicCTBME BbpPXy Hag3emHaTta 4acT oT
nneBesHaTa pacTUTE/IHOCT — CbCTOU CE B
oTCTpaHsiBaHe Ha Haj3emHaTa 4acT Ha
nneBenmnTe Ha onpegesieHa BUCOYMHA
ype3 oTpsi3BaHe N HacuTHsABaHe (C Maluu-
HM TUN KOcayka) UM MavkaHe C YaCTUYHO
HakbCBaHe, Npu KoeTo npeobnajasalata
yacT OT /iMCTHaTa Maca OcTaBa Usna, a
ce CMaukBa M 4aCTUYHO HakbCBa HaA3eM-
HaTa 4yacT Ha cTebnaTta Ha nnesenuTte (c
MaluuMHa, Tvn Bansk). Mo HaumH Ha nocne-
[eiicTBMe Hama4ykBaHeTO cnaga KbM MyJ-
ympaHeto. [peob6nagaBawara uacT oOT
MalmnH1UTE, TUN Kocadyka, paboTAT Ha
npuHuMna Ha 6es3noAnopHo psidaHe. 3a
ocurypsisaHe Ha kauecTBeHaTta UM paboTa
€ HeobxoAMMO nepudgiepHaTa CKOpOCT Ha
paboTHUTE efleMEeHTN Ha paboTHUS opraH
(HoX4eTa, CerMeHTM K Ap.) da € B
AnanasoHa 40-50 min™.

MpegvmcTBaTa Ha TO3M MeTof ca:
Bb3MOXHOCT 3a OBbP30 U MKOHOMUYECKU
M3roAHO My/lYMpaHe Ha 30HaTta Ha peja c
oTCTpaHeHaTa W HacUTHeHa MNJjieBesiHa
pacTUTEsNIHOCT; OorpaHnyaBaHe Ha eqiekTa
OT BOAHaTa €epo3usi Ha HaK/IOHEHU
TEpPEeHW.

Hepoctatbunte ce u3passiBaT B
onacHocTTa OT AONb/IHATESNIHO BHAaCsHe
Ha ceMeHa Ha njeBennM B Ta3n 30Ha,
KakTo ¥ orpaHM4yaBaHe Ha edekta oOT
KarnkoBOTO HanosiBaHe Ha /103uTe.

last but not least, the appearance of the
vineyard is improved.

The disadvantages are: at lower
moisture rates in the surface soil layer the

results of these treatments are
unsatisfactory; in some variants, soil
atomization and deterioration of the

structure are also observed in the treated
area; some of the tools in the process of
operation only cut/tear the underground
part of the weeds without bringing the cut
part to the soil surface of the soil.

# by periodic mechanical impact on
the epigeal part of the weed vegetation —
it consists of removing the epigeal part of
the weeds at a certain height by cutting
and chopping (with mowers) or crushing
with partial chopping, whereby most of the
foliage remains whole, but the epigeal
part of the weed stems is crushed and
partially chopped (with machine, roller

type).

As an after-effect, the crushing pertains to
mulching. The majority of the machinery
mower type uses in their operation the
principle of unsupported cutting.

For ensuring their quality performance,
the peripheral speed of the operating
elements of the working tool (blades,
segments, etc.) should be in the range
40-50 min™.

The advantages of this method are:
opportunity for rapid and cost efficient
mulching of the row area with the
removed and chopped weed vegetation;
limiting the water erosion impact on slope
terrains.

The disadvantages include the risk
of further weed seeds introducing in that
area, as well as reducing the effect of the
vines drip irrigation.
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Mpe3 nocnegHuTe roguHN 3a Lenu-
Te Ha O6MOSIONMYHOTO MPOU3BOACTBO Ce
npaBAT pefuua uscnefsaHns v mnsnura-
HUSA Ha HOBWM Xepounuman, paspaboTeHn Ha
OCHOBaTa Ha PacTUTEsIHU eKCTPakTU, Hanp.
oT 6opoBo macno (Hofman et al.,1995;
Lanini, 2015). [leiicTBMeTO My Ce OCHOBa-
Ba Ha Bb3AEWCTBUETO MYy BBPXY KYTUKY-
naTa Ha pacTeHVeTo, KOeTo npean3BrKsa
N3CbXBaAHETO MYy. V3M0M3BaHETO Ha Taku-
Ba NPOAYKTW 3a Lenute Ha 61uos1orMyHoTo
Npou3BOACTBO Ha rpo3ge BCe ouwe e
TBbPAE OrpaHNYEHO, Thii KaTo He e uscnen-
BaHO [AbATOCPOYHOTO UM Bb3AeicTBUE
BBbPXY /103aTa U NPOAYKTUTE OT Hes.

* BMONOMNYHY NOKPUT NS

# MynunpaHeto e eguH  OT
CpaBHUTE/IHO LUMPOKO HasloxXunute ce
MEeToAM 3a KOHTPO/ Ha nnesenute
(Bucherfield, 2002; Bucherfield and
Webster, 2000; Clemens et al., 1996).
Upe3 npwniaraHeTo My ce nocTtura nog-
TUCKaHe Ha pa3BUTMETO Ha NnaeBenvTe u
Kb/IHAEMOCTTA Ha CeMeHaTa um nopagu
orpaHVyeHns OOCTbM Ha CBeTAuHaTa u
Bfarara OT BaJieXxuTe 40 NOBbPXHOCTHUSA
C/o Ha nousata. MynubT ce fBsiBa U
msnyecka Gapumepa 3a pasBUTUETO Ha
nnesenute. OT NOCTENEHHOTO My pasfna-
raHe ce pobaBs opraHuyHa marepus B
noysara. lNnesenute, KOMTO Ce pa3BuBaT,
ca crabu 1 fecHo MoraTt ga ce yHULO-
xart. To3n metof e ocobeHo ecdpukaceH
npu egHorogvHUTE naesesnun. Ypes Hero
ce KOHTpO/MpaT nieeBenuTe W BnaraTa B
noysara. 3a uenuTe Ha My/lYMpaHeTo Mo-
rat fa ce U3Non3BaT OpraHnyHu (crama,
KOMMOCT, ObpPBECHU CTBLPrOTUHW, IXUOPY
OT BMHapckata WHAYCTBUA, HACUTHEHU
XapTveHn oTtnagbuy, 060pHa nocTens,
3efieHata mMaca OT TPEeBHOTO MOKpPUTME B
mMexaypeameTto 1 Ap.) W CUHTETUYHU
matepvianu (NoNveTUsneH, NoMNPonuIeH
unu nonvecTtep). 3a MNOCTUraHeTo Ha
[ob6bp edekT OT ocobeHa BaXHOCT e
JebenvHara Ha MynuupalioTo nokKpuTue.
TS 3aBMCM OT MNOYBEHO-KIUMATUYHUTE
XapakTepuUCTUKN Ha BCEKM MUKPOPAaMoH,
HO cnopef peauua astopu (Bucherfield,
2002; Bucherfield and Webster, 2000;

In recent years a number of studies
and trials have been carried out on new
herbicides developed on the basis of plant
extracts, e.g. from pine oil, for the purpose
of organic production, (Hofman et al.,
1995; Lanini, 2015).

Its action is based on the effect on the
plant cuticle, which causes its withering.

The use of such products for organic
grape production is still too limited as the
long-term impact on vine and its products
have not been studied.

- biological covers

# Mulching is one of the relatively
broadly used methods of weed control
(Bucherfield, 2002; Bucherfield and
Webster, 2000; Clemens et al., 1996).

Its application achieves suppression of
weed growth and seed germination due to
the limited access of light and moisture
from precipitation to the soil surface layer.

Mulch is also a physical barrier for weeds
development. Organic matter is
supplemented to the soil from its gradual
decomposition. The weeds that grow are
weak and can easily be destroyed.

This method is particularly efficient in
annual weeds. It controls weeds and soil
moisture.  Organic  matters  (straw,
compost, wood saw-dust, marc from wine-
making industry, saturated paper waste,
cattle-shed bedding, the green grass
cover from the area between the rows,
etc.) and synthetic materials
(polyethylene, polypropylene or polyester)
could be used for mulching.

The thickness of the mulching cover is of
particular importance for achieving a good
effect. It depends on the soil and weather
characteristics of each micro-region but

according to a number of authors
(Bucherfield, 2002; Bucherfield and
Webster, 2000; Clemens et al.,, 1996;
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Clemens et al., 1996; Hanson, 2011) Ta3u
pebenunHa e okono 20 cm 3a NoKpuTue oT
cnama unam okono 8-10 cm 3a nokputue
OT OKOCeHa Wn HacuTHeTa 3efieHa maca.
TpsbBa fga ce oTumTa U hakTa, yYe cnepg
nbpBaTa roguHa gebenvHara Ha cnos ot
opraHvyeH maTtepuan HamansiBa no ecrec-
TBEH NbT A0 60% OT MbpBOHaAYasHaTa
(Bucherfield and Webster, 2000; Hanson,
2011), kaTo TO3U Npouec Bapmpa B LUMPO-
K/ rpaHuLm Npy pasnnyHuTe KNumatuyHu
ycnosus. To3n MeToh Ce M3nonssa oc-
HOBHO 3a NOKpUBaHe Ha 30HaTa Ha /1030-
BUS pef (KakTto npuv KOHBEHLMOHAaJIHO,
Taka U npu GMONOrMYHO MPOM3BOACTBO),
KaTo Hai-gobpw pesyntatn ca ycTaHOBe-
HW MPX KAMEHMCTU MOYBU, KbAETO APYru-
Te MaTtoau ca TPYAHO MPUIOKUMU.

MpegumcTBaTa Ha TO3M METof ca:
HSAKOW M3MN0A3BaHW MaTepuanun 3a Mynyu-
paHe (Hanp. HacuUTHeHa 3eseHa Maca) ca
M3TOYHMK 3a AOMbJIHUTESTHO oboraTsBaHe
Ha noysaTta C opraHu4yHa maca; nokpuTme-
TO ocurypsiBa efjHa onTumasHa Temne-
patypa Ha NOBbPXHOCTHUSA NOYBEH CIIOW,
KaTo 3anasBa BfnaraTa B Mo4ysata 4pes
HamasisiBaHe Ha M3NapeHneTo; orpaHuya-
Ba PUCKOBETE OT €p03usi Ha no4vsaTta.

Hepoctatbuute My ca: Bb3MOX-
HOCT 3a BbBeXJaHe B NowTa Ha HOBU
BUOBe NJieBeNn; MeToabT He € noaxo-
[ALL 38 paBHVHHN TEPEHN CbC cnab OTTOoK
N NOYBM, CKNOHHW KbM MPEOB/aXHSABAHE;
CUHTETMYHMTE MaTepuasin ca YAO06HO
ybexuie 3a Moscku MUKW W 4pYyru
HenpuaTenu; matepuanunte 3a MmynuvmpaHe
B MOBEYETO C/lyyan ca 06eMUCTU U U3NC-
KBaT OOMbAHATENHN Pa3xofu 3a TpaHc-
NnopT M pasxBbp/isiHe; He TpsbBa ga ce
nogueHsiBa U BBAPOCHT 3a MUKpoopra-
HU3MUTE, pa3BMBaLLM Ce MPU OTAesHUTE
BMOBE MOKPMBHM MaTepuasim U TSAXHOTO
B/IUSIHNE BBbPXY Pas3BUTUETO Ha MNOA3EM-
HUTE U HaZ3EeMHW YacTu Ha No3uTe.

EOVH MKOHOMMYECKU W3rofeH Ba-
puvaHT e NoKpPMBaHeTO Ha 30HaTa Ha /1030-
BUTE pafoBe C OKoceHaTa Unm okoceHarta
M HacuMTHEHa 3e/leHa mMaca OT Mexaype-
anara (Peykov et al., 2012; Bucherfield,
2002). B 103K crniyyaihi OCBEH WKOHOMM-

Hanson, 2011) this thickness is about 20
cm for straw cover or 8-10 cm mown or
chopped green mass.

It should also be taken into consideration
that after the first year, the thickness of
the organic material layer decreases
naturally to 60% of the original one
(Bucherfield and Webster, 2000; Hanson,
2011), as this process varies widely for
the different climatic conditions. This
method is mainly used for covering the
area of the vine row (both in conventional
and organic production), with the best
results being found on stony soils where
other methods are difficult to be applied.

The advantages of this method are:
some mulching materials (e.g. chopped
green mass) are the source of extra soll
enrichment with organic matter; the cover
provides an optimal temperature of the
surface soil layer, while maintaining
moisture in the soil based on evaporation
reduction; it also limits the effects of soil
erosion.

Its disadvantages are: the
possibility of introducing new species of
weeds into the area; the method is not
suitable for flat terrains with poor outflow
and soils that tend to get overwet; the
synthetic materials are a convenient
shelter for field voles and other enemies;
mulching materials are bulky in most
cases and require additional costs for
transport and scattering; the issue of the
microorganisms  developing in  the
different types of covering materials and
their influence on the development of the
underground and above ground parts of
the vines should not be underestimated.

An economically efficient option is
to cover the area of the vine rows with the
green mass mown or mown and cut from
the space between the rows (Peykov et
al., 2012; Bucherfield, 2002). In this case,
besides the economic benefit, there is a

148



yeckaTa u3roga e Hasmue n orpaHuya-
BaHe Ha pucka OT pasmMHOXaBaHe Ha
APYTY HexenaHu BWAOBE NJeBenu n 3a-
MBPCUTE/IN, NOCTBNBALW C MaTepuanuTe
3a mynuupaHe. MNMokpuBaHeETO Ha 30HaTa
Ha /N1030BUSA pef, C HAKOW CUHTETUYHU
mMarepuanu, Hamnp. YepHO MnaacTMacoBo
oMo  vMMa HAKOM NpeauMcTBa, HO
npobsemMa 3a TAXHOTO OTCTpaHsBaHe
CbOOpa3HO EeKOMOrMYHUTE U  3aKOHOBU
U3NCKBaHWSA T NpaBu TPYAHO NPUAOKUMU
npu 610M10rMYHOTO NpPon3BOACTBO
(Peykov et al., 2012; Bucherfield, 2002).

KbM TO3M MeTOf ce BKIOYBA U
BapuaHTa 3a HaMauykBaHe Ha Haf3emHaTa
4yacT Ha NnfeeenmuTe CbC cneumanunpaHi
MaLlUVHN.

» BuonornyHa 6opba — KakTo nose-
yeTo pacTeHus B npupogaTa v niesenuTe
UMaT eCcTeCcTBEHW BparoBe — HAaCEKOMW,
akapw, 6onectu. Te ce xpaHAT 1 Hanagat
KakTo Haj3emHaTa W noA3emHara WM
yacT, Taka M cemeHaTa uM. lMposexga-
HeTo Ha 6uonornyHa 6opba c nnesenute
e TpyheH, CKbhnocTpyeal, MeToh W
npunaraHeTo My He € Mo CWIuTe Ha
otaenHuTe npowussogmTenn (Bucherfield
and Webster, 2000).

Mpy 6MONOTMYHOTO MPOU3BOLACTBO
Ha rposfe B MHOro criyyau ce npunara
BapuaHTa 3a W3KYyCTBEHO 3aTpeBsiBaHe Ha
mMexgaypeansaTa, OCHOBHO CbC CMecu OT
XUTHM 1 6060BU KynTypu (Braykov et al.,
2006; Peykov et al., 2012; Bucherfield
and Webster, 2000). Ta3u TpeBHa no-
KpUBKa YCMELHO KOHKypupa pa3BuTveTO
Ha nnesenute B Ta3n 30Ha. V360pbT Ha
BMAA Ha Te3W MOKPUBHU KYNTypu 3asucu
OT TMOYBEHO-KNMMATUYHUTE YC/I0BUA Ha
palioHa, KaTto OT M3K/YUTESIHA BAXHOCT
€ BbMNPOCHLT 3a OcuUrypsiBaHe Ha HeobXxo-
AvmaTta Bfara 1 xXpaHuTenHu BellecTsa
3a 103oBUTE pacTeHus. To3n BapuaHT e
yAayeH 3a paioHu ¢ Banexu Hag 800-1000
mm. EeKkTMBHOCTTa Ha TO3W BapuaHT
n3ncKkBa NOAAbPXAHETO Ha 30HaTa Ha
pefa uyuicta OT M/eBenun, Hai-4yecto C
MexaHuyHn o6paboTku. lpn TepeHu ¢
HeLOoCTaTbyHO KOMMYECTBO Ha BanexuTe
€ yAayeH BapuaHTa 3a KankoBO Hanos-

limitation of the risk of propagation of
other unwanted weed species and
pollutants from the mulch materials.

Covering the area of the vine row with
some synthetic materials, e.g. black
plastic foil has some advantages but the
problem of their removal according to the
ecological and legal requirements makes
them difficult to be applied in organic
production (Peykov et al, 2012
Bucherfield, 2002).

The option for crushing the epigeal
part of the weeds with specialized
machinery is included in this method too.

* biological control — like most
plants in nature, weeds also have natural
enemies — insects, mites, diseases. They
feed and attack both their ground and
underground parts and their seeds.
However, carrying out biological weed
control is a difficult, expensive method
and its application is not in the power of
the individual producers (Bucherfield and
Webster, 2000).

In the case of organic grape
production, in many cases, the option for
artificial grassing of the space between
the rows, mainly with mixtures of cereals
and legumes is applied (Braikov et al.,
2006; Peykov et al.,, 2012; Bucherfield
and Webster, 2000). That grass cover
successfully competes with the
development of weeds in this area. The
choice of these cover crops depends on
the soil and weather conditions of the
region, and it is of utmost importance the
necessary moisture and nutrients for the
vines to be ensured. This option is
suitable for regions with precipitation over
800-1000 mm.

The effectiveness of this option requires
maintaining a weed-free area of the vine
rows, most often by mechanical
treatments. In regions with not enough
rainfall, the option of drip irrigation of the
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BaHe Ha /l03UTe WM MNOKpMBaHe Ha
30HaTa Ha pefa c pactuTenHaTta maca ot
mMexaypeameto, C KOETo ce ocurypsisa
nofo6psiBaHe Ha CTpyKTyparta u npoaopo-
[OVEeTo Ha noysaTa u ce OTCTpaHsBa Hera-
TMBHOTO B/IMSIHNE Ha TPEBHOTO MOKPUTUE
BbpPXY pasBMTUETO W MA0AO0AaBaHETO Ha
no3uTe Npu NPOAB/DKMTENHN NETHM 3acy-
wasaHus (Bucherfield and Webster, 2000).

» bopba c nnesennTe ypes npuna-
raHe Ha €e/leKTPUYECKN W TEPMUYHM
METOAN — MUKPOBBL/IHOBOTO W Jfla3epHO
o6nbyYBaHe, Kakto u MetoauTe C M3nos-
3BaHe Ha TOK C BUCOKa 4yectoTa M Ha
nperpsita napa ca Hamepwau orpaHNYeHo
NPWIOXKEHNE MOpagu BUCOKaTa LieHa Ha
MaLLVHUTE.

* BPEMETO 3a MpoBeXjaHe Kato
pakTop 3a ycnex Moxe fa ce pasrnexja
B ABa acnekta. [Npeobnajasalwara yact
OT noco4yeHnmTe wmMeToaMm 3a 6opba C
naesenuTe B rofisiMa CTeneH 3aBUCAT OT
NOYBEHO-K/TUMATUYHNTE YC/TIOBUSI — BaseXW
(koNMYecTBo M gUHaMVKa BbB BPEMETO),
B/I&XKHOCT Ha MOBBLPXHOCTHWUA MOYBEH
Cnoii, TeMnepaTtypa Ha Bb3gyxa 1 noysa-
Ta n ap. Tesu ycnosus npegonpesensrt u
BTOPUS acnekT — BPeMeTo Mexay oTaen-
HUTE 06paboTKM, TeXHUS Opoli, Bb3MOX-
HOCTTa 3a MakCMMaJsiHO paHHO MpoBexaa-
He Ha nbpBaTa 06paboTka. [BeTe rpynu
(pakTopy ca B3aMMOCBbp3aHu M BauMoO-
3aBUCHMM.

B peavua pasBuTu n03apckn cTpa-
HM OCOGEHO BHMMaHMe ce OThesnd Ha
NpPeBaHTUBHUTE MEPONPUSATUSA 38 KOHTPO
Ha nnesesmTe. TyK Ce BK/IOYBAT:

= KapaHTuWHa — MeponpusTue,
npegHasHa4yeHo 3a orpaHMyaBaHe NpeHo-
ca W yBenuyaBaHe MIbTHOCTTA Ha nne-
BE/IHN BWAOBE KakTO B HacaxXAeHMWeTo,
Taka M B HeroBute rpaHmum (Hanson,
2011; Hofman et al., 1995; Lanini, 2015).
ToBa meponpusiTue N3Mckea: orpaHu4aBa-
He gocTbna M ABWKEHMETO Ha Xxopa, Ma-
LUMHW W XXMBOTHM B FPaHULNTE Ha MacuBu-
Te, KaTo 0CO6EeHO BHMMaHWe TpsibBa ga
ce obpblla Ha Tesu, uasaliM OT paiioHu
CbC CW/HA  3amn/IeBE/IEHOCT;,  YUCTU
MalIMHKW; Ja ce nogbupar noaxonsLim

vines or covering the area of the row with
the vegetation mass from the space
between the rows is suitable, thus
improving the soil structure and soil
fertility and eliminating the negative
impact of the grass cover on the
development and fruit-bearing of the vines
during long summer droughts (Bucherfield
and Webster, 2000).

« weed control by applying electrical
and thermal methods — microwave and
laser irradiation as well as methods using
high frequency current and superheated
steam have found limited application
because of the high cost of the machines.

« the time for carrying out the
control as a factor for good results can be
discussed in two aspects. Most of the
pointed weed control methods are largely
dependent on the soil and weather
conditions — precipitation (quantity and
dynamics over time), the surface soil layer
moisture, air and soil temperature, etc.
These conditions predetermine the
second aspect — the intervals between the
different treatments, their number, the
opportunity the first treatment to be
implemented as early as possible. The
two groups of factors are interrelated and
interdependent.

In many developed vine-growing
countries, particular attention is paid to
the preventive weed control measures.
They include:

= quarantine — practice aimed at
limiting the incidence and increasing the
density of weed species both in the
vineyard and within its borders (Hanson,
2011; Hofman et al., 1995; Lanini, 2015).

That measure requires: restricting the
access and movement of people,
machinery and animals within the
plantations, as particular attention is paid
to those coming from areas of high weeds
density; clean machinery; to select
suitable materials — manure, mulching
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MaTepuann — eCTeCTBEHU TOPOBE, My/4u-
pawy marepuanu, KOMNOCcT 1 Ap., KOUTO
Ja He npeau3BuKaT [OONBAHUTENHO 3a-
nnesensiBaHe; usrpaxgaHe Ha O6ydepHu
30HM — nofesawWmnTHN MosAcKu, OuUrn "
KaHasv 3a HacouBaHe Ha OTTOYHUTE BOAU
n ap. Karo uvact oOT kapaHTuHata e
XUrneHata — MeponpuaThe, CBbp3aHo C
U3BbPLUBAHE Ha AOMb/IHUTENHW AelHocC-
TW, OrpaHu4yaBally pasnpocTpaHeHUeTo
Ha nnesesmTe B Nnoseto. KbM Te3n gei-
HOCTU Ce BK/KOYBaT: OrpaHu4aBaHe pas-
NpOCTpPaHEHMETO Ha cemMeHaTa Ha niese-
niTe; orpaHuyaBaHe Ha onepauuuTe,
BOJELLM [0 BeretatMBHO pa3MHOXaBaHe
Ha nnesesnuTe n ap.

* MOHUTOPUHI — TyK Ce BK/ouBat
MeponpuaTuATa, nomaraliy Ha npousBo-
outenute pgda onpegenat  “‘ropewute”
TOYKM MO OTHOLIEHWE Ha MfeBenmTe U
TAXHOTO B/MSIHME BbPXY pPasBUTUETO Ha
nosnte, ga ce nopb6epar noaxoadwmTte
BapvaHTu WM Kom6uHauuss OoT  THX,
BPEMETO 3a NpoBexjaHe, KpaTHoOCTTa UM,
HeobxoamMmMuTe pecypcu u gp. Ha nbpso
MACTO € eXerogHua npernef Ha Hacax-
JeHveTo, onpefensHe Buaa v NAbLTHOCT-
Ta Ha nneBenHUTE BUAOBE, KaKTo MU
KapToTekMpaHeTo UM MO  OTAeNHuUTe
yyacTbLM Ha MacmBa. AKO Ha KOHKPEeTHUS
TepeH npeobnagasat njeBesiHN BUOBE,
C KouTo 6GopbaTa e Hai-ethukacHa B
nepvofa Ha MNOKbJ/IBAHETO WM, TO TO3MU
npernen TpsAbBa fga ce  U3BbpLUBA
nepuoanyHo, Hanp. npes okosio 7-10 geHa
cnep obuneH Basex.

* KOHKYpeHUuMss — pasBUTUETO,
pa3npoCcTpaHeHNEeTo M MNABbTHOCTTA Ha
onpepeneHn nnaesesiHN BUAOBE MOXe [a
Ce orpaHuuyM 4ypes 3acaxfjaHe Ha [pyru
pacTeHus, yCnewHo KOHKypupaLwmy rm npu
KOHKpPETHUTE MOYBEHO-KIUMATUYHN YCNO-
BMS HA MMKpOpaioHa.

* MEponpuATKA 3a orpaHuyasaHe
Ha nnesenuTe nMpeau 3acaxiaHe Ha
N103eTO — TOBA € BaXeH BbMNPOC 3a CU/THO
3annesesieHN TepeHn, OCHOBHO C MHOro-
roAVLIHW NAeBesin — TPOCKOT, 6anyp v ap.
3HayeHneTo u edIeKTUBHOCTTA Ha Te3n
MEpPONpPUATUA € W3KITIUYUTENHO BaXkHa

materials, compost, etc., which do not
cause additional weeds propagation;
construction of buffer zones — protection
belts, ditches and channels for directing
the effluent, etc.

As part of the quarantine is the hygiene —

a measure related to carrying out
additional actions limiting the weeds
incidence in the vineyard.

These actions include: limiting the
propagation of weed seeds; limiting the
operations leading to  vegetative

propagation of weeds, etc.

= monitoring — It includes measures
that help grape-growers to determine the
“hottest” weed points and their impact on
vine development, to select the
appropriate options or a combination of
them, the timing, the frequency, the
required resources, etc.

The first one is the annual survey of the
vineyard, determination of the species
and the density of the weeds, as well as
their mapping on the individual sections of
the plantation.

If the control of the prevailing weed
species on the specific area is most
efficient at the time of their germination,
the survey should be carried out
periodically, e.g. at about 7-10 days after
a heavy rainfall.

= competition — the development,
incidence and density of certain weed
species could be reduced by planting
other plants efficiently competing them in
the specific soil and weather conditions of
the micro-region.

= measures to limit weeds before
planting the vineyard — it is an important
issue for heavily weeded terrains, mainly
with perennial weeds - twitch grass,
Johnson grass, etc. The significance and
effectiveness of these measures is
extremely important in the creation of
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npy cb3aBaHETO Ha JI030BY HacaXkaeHMUs!
3a 6MONOTMYHO NPOM3BOACTBO Ha rposga.
Nozata e u4yBCTBMTENHA Ha KOHKYpPEH-
uMsATa Ha nneBesuTe Npes MbpBuTe TPU-
yeTupW roAMHW cref 3acaxaaHeTto. Hali-
UecTo Tasn KOHKypeHuus 3a6aBs v nog-
TUcka passutueTo um. Crief To3m nepuog
KopeHoBaTa cUCTEMa Ha flo3nTe goctura
AbNGoUnHa U CTeneH Ha pasBuTue, npu
KOETO TOBa B/IMSH/E HamasisiBa.

N3BOAN

JVWHaMM4yHOTO pas3BuTUE Ha 6Kono-
TMYHOTO WM EKOMOTMYHO N03apPCTBO B Ha-
lata cTpaHa Ha/loXu peauua orpaHuye-
HUA WU AOMb/HUTENHU U3NCKBAHWUA B TEX-
Ho/MorMATa 3a NPOM3BOACTBO Ha rPo3Ae,
KOETO W3MCKBA YCbBLPLUEHCTBAHETO W
ONTUMM3NPAHETO KaKTO Ha pegmua TEXHO-
NOTVYHM onepauuun, Taka U Ha TexHoso-
rmaTa KaTo usano.

MpegnoxeHata Knacudukaums Ha
MeToAMTE 3a KOHTPOJT Ha N/eBenuTe B 30-
HaTa Ha 1030BUs1 pej Npyu 61MONOrMYHO NpPo-
M3BOACTBO Ha rpo3fe MOo3BO/IsIBA TSXHOTO
No-3afb/160OYEHO U CTPYKTYPHO M3yyaBaHe.

HayuyHou3cnepoBaTenckute paspa-
6OTKM 1 BHEAPEHM CUCTEMU 3a pellaBaHe
Ha Npo6aeMa ¢ KOHTposia Ha NieBenuTe B
N030BUTE HAcaxXAeHusl B Hawata cTpaHa
ca HedocTaTbYyHM M B 3HauuWTENHaTa cu
yacT ocTapenu 1 HeNnpUIOXKUMU B HOBUTE
yCcnoBusl.

MN3rpaxgaHeTo Ha cuctema 3a KOH-
TPON W ynpaBfieHWe Ha NNeBesnTe Karto
€0HO CBbBPEMEHHO M BUCOKOE(EKTMBHO
pelleHne 3a HaleTo /103apCTBO € BaXeH
W akTyasieH BbMNpoC, C 0coGeHa cuna 3a
610MOrMYHOTO NPON3BOLCTBO Ha rPo3ae.

vineyards for organic grape production.

The grapevine is susceptible to weed
competition during the first three or four
years after planting. Most often, that
competition slows down and suppresses
their development. After this period the
root system of the grapevines reaches
depth and degree of development,
whereby that influence is decreased.

CONCLUSIONS

The dynamic development of
organic viticulture in our country has
imposed a number of restrictions and
additional requirements in grape
production technology, which requires the
upgrading and optimization of both
technological operations and technology
as a whole.

The proposed classification of weed
control methods in the area of vine row in
organic grape production allows for their
profound and structural study.

The scientific research develop-
ments and implemented systems to solve
the problem of weed control in vineyards
in our country are insufficient and, to a
great extent, outdated and not applicable
under the new conditions.

The development of a weed control
and management system as a modern
and highly efficient solution for our
viticulture is an important and topical
issue with a particular focus on the
organic production of grapes.

NWMTEPATYPA | REFERENCES
1. Braykov, D., S. Karov, A. Trifonov and |. Manolev, 2006. Organic grape

production, Plovdiv (Bg).

2. Bucherfield, J. and K. Webster, 2000. Vineyard trials show walue of
mulches— organic matter for management of your vines. Australian Grapegrower and

Winwmaker #441, October, pp. 33-39.

3. Bucherfield, J., 2002. Compost mulch - good and evil, Acses Australia,

April/May 2002, California, Davis, pp. 46-47.

4, Clemens, D., D. Benoit, S. Murphy and C. Suanton, 1996. Tilage effect on
weed seed return and seedbank composition. Weed Sci., 44: 314-322.

152



5. Hanson, B., 2011. Weed control considerations in vineyards. 59-th annual
Lodi Grape Day, February, 1, 2011.

6. Hofmann, U., P. Képfer and A. Werner, 1995. Okologischer Weinbau. Ulmer
Verlag, Stuttgard.
7. Kostadinov, G., G. Parkhomenko, S. Tverdohlebov and A. Ponomarev,

2016. Systematization of devices for soil treatment in the orchard. Plant Science,
53(1-3), 88-97 (Bg).

8. Kostadinova, M., Ts. Lyubenova, L. Katerova and V. Peykov, 2012. Pest
management in organic production of grapes in the Institute of Viticulture and Enology,
town of Pleven — results and problems. In: Proceedings of Jubilee scientific conference
with international participation, Pleven, 4-5.09.2012, NIMA, pp. 159-166 (Bg).

9. Lanini, W. T, 2015. Organic Weed Management in Vineyards. University of
California, Davis.

10. Ordinance No 1/07.02.2013 for the application of the rules of organic
production of plants, animals and aquaculture, plant products, animal products,
aquaculture products and foodstuffs, their labelling and control of production and
labelling, DV br. 16/19.02.2013 (Bg).

11. Ordinance No 22/04.07.2001 for the organic production of plants, plant
products and foodstuffs of plant origin and its labelling, DV. br. 13/10.02.2006 (Bg).

12. Peykov, V., E. Tsvetanov and M. Chelebiev, 2006. Ecological technology for
soil surface maintaining in the area of the vine rows. Journal of Mountain Agriculture on
the Balkans, 9(3), 360-371.

13. Peykov, V., M. Kostadinova, D. Dimitrova, Ts. Lyubenova and L. Katerova,
2012. Practical advice on organic grape production, NIMA, pp. 27 (Bg).

153



Journal of Mountain Agriculture on the Balkans, 2018, 21 (6), 154-164
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

TexHn4Yecku cpeacTBa 3a KOHTPO/1 Ha NeBENNTE B
No30BUs pes Npu 61MoNorM4yHoO NPon3BOACTBO Ha rpo3ae

Banepwii Melikos

MHCTNTYT No 103apCcTBO M BUHAPCTBO, Y. ,Kana Tene” Ne 1,
5800 lNneBeH, bbnrapus

Technical resources for weed control in the area
of the vine rows for organic grapes production

Valeriy Peykov

Institute of Viticulture and Enology, 1 Kala Tepe Str., 5800 Pleven, Bulgaria
E-mail: vine_project@abv.bg

Received: 04.12.2018

PE3OME

HanpaseH e aHanun3 1 e npeasoxe-
Ha knacudmkauma Ha cbliecTByBalmTe
TEXHWYECKN CpeAcTBa 3a KOHTPO/S Ha
nsesesiMTe B 30HaTa Ha N1030BUSA pes, npu
610MOrMYHOTO NPOM3BOACTBO Ha rpo3ge.
AHanM3npaHo e pas3BMTMETO Ha cucTe-
MUTe 3a ynpaB/fieHWe Ha paboTHUTe ¥M
opraHu, KOHCTPYKTMBHUTE OCOGEHOCTM U
edpekTa OT paboTara uUMm.

KnwoyoBn  gymun:  KOHTPON  Ha
nnesenure, TEXHUYECKU cpefcTsa,
61010rMYHO NPOU3BOACTBO Ha rpo3ae

MpobnembT C nneBenute B /1030-
BUTE HacaxieHuss e O06ekT Ha efjHa
cepuosHa ¥ LIMpOKOMallabHa HayyHo-
uscnepoBartesicka W ekcnepvMeHTanHa
pa6ota. lMogabpXaHeTo Ha noysBeHaTa
NMOBBPXHOCT, NABLTHOCTTA U CbCTOSIHNETO
Ha NsieBesHNTE BMAOBE B Mexaypeanata
Ha /103Ta UMa MHOTO TEXHOSIOTUYHU W©
TEXHWYECKN pELUEHUsi, OTroBapslmM Ha
M3ncKBaHusATa 3a GUOIOTMYHO MPOU3BOA-
cTBO. Mo-cnoxeH e NpobnembT ¢ niese-
NMTe B 30HaATa Ha /l030BUSI pefd, KaTto
paboTaTa € Haco4yeHa OCHOBHO B [Be
HanpaB/IeHNs1 — YHULLOXaBaHe Ha npe-
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SUMMARY

An analysis had been made and a
classification of the existing technical
resources for weed control in the
grapevine rows area for the organic
grapes production. The development of
the systems for control of their working
organs, their constructive features and the
effect of their performance had been
analysed.

Key words: weed control, technical
resources, organic grapes production

The problem of weeds in vineyards
has been the subject of a serious and
large-scale research and experimental
work. Maintaining the soil surface, the
weed species density and condition in the
distance between the rows has many
technological and technical solutions
meeting the requirements for organic
production.

The problem of the weeds in the area of
the vine row is more complex and the
work is mainly focused on two trends -
destroying the prevailing part of the
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obnagasauwiara yact OT njiesenuTe B 30-
HaTa Ha /1030BU1S pef NocpeacTBOM Mexa-
HUYHM NOYBOOGPAOOTKM U T.H. KOHTPON
(ynpaBneHue) Ha nnesenute — noaabp-
)X@HeTo Ha TAXHOTO BWAOBO, KONUYecTBe-
HO Y MOMEHTHO CbCTOSIHME B Tas3n 30Ha
[0 npuemnueu rpaHuun. Lienta Ha paspa-
f6oTkaTa e fAa ce HampaBu aHan3 Ha
paboTata B nocoyeHWTe fABe Hanpassie-
HUS U Aa ce noco4yaT MepCnekTUBHUTE
TEXHOMOTMYHM N TEXHUYECKN peLLeHNns 3a
HalleTo s103apCTBO.

3a 6opba c nnesennTe B 30HaTa Ha
NI030BMSA pef ca HaMepunn npuioxeHue
ronsiMm Habop OT MallVHK U npucnocobne-
HWS, W3BECTHW NOJ4 HaMMeHOBAHMETO
oTKNoHsiBawm cekymm (Kostadinov and
Tverdochlebov, 2016; Kostadinov at al.,
2016). Crnopef, HauMHa Ha arperaTupaHe
Te 6uBaT OCHOBHO HaBeCHM - C
NnpegHo/4enHo, MEeXAMHHO W 3afHO Ha-
BECBaHE 1 B pefKu criydan npukavHm (Cbe
3aHO MOHTMpaHe). Te moraT ga paboTart
CaMOCTOAATE/THO UM CBBMECTHO C gpyra
noysoobpaboTBalla MawmHa (Hanp. Ha-
BeceH kyntuaTop). CamMoCToATesnHO pa-
6oTewmnTe OTKNOHABALUN CEKLMN Ca MOH-
TMPaHW NpeguMHO YesTHO WK CTPaHUYHO,
Mexay ABaTa MocTa Ha Tpaktopa. Korato
ca MOHTMpaHu KbM Apyra no4BoobpaboT-
Balla MalluHa Hai-4ecTo HaBeCBaHETO e
3agHo. lMpunarat ce KakTo B efHoCTpa-
HEH, Taka 1 B ABYCTPaHEH BapuaHT.

Cnopef, HauvHa Ha Bb3fAeNcTBMe
BbPXY NeBenute Te 6mBart — ype3 Mexa-
HMYHaA 06paboTka Ha noyBaTa B 30HaTa
Ha pefa, Ypes oTCTpaHsABaHe Ha Ha3eMm-
Hata 4acT Ha nneeenute (KOCeHe),
KOCEHE C HacuTHsIBaHe C Les Myn4yupaHe,
MadkaHe (C YaCTUYHO HaKbCBaHE), My/4n-
paHe. B npakTukaTta ca ekcnepumeHTupa-
HW 1N Ca HAMEPW/IM MPUMOXKEHNE OTK/IOHSA-
BaLLM CEKUUN C ronisiMo pasHoobpasue oT
paboTHU opraHu — NAYKEH TUM, MJOCKM
unu  “L"-06pasHn  fieMexu,  QUCKOBU
paspoxkBauM C aKTMBHO W MNacKBHO
[elicTBre, C XOpU3OHTasIHa, BepTUKaHa
WAN HakK/OHeHa OC Ha BbpTeHe, Tun
dpesa C XOpU3OHTaUTHA WX BEpPTUKaIHA
OC Ha BbpTeHe; AMCKOB paboTeH opraH ¢

weeds in the area of the vine row by
means of mechanical soil cultivation, etc.
weed control — keeping their species,
quantity and current status in this area to
acceptable limits.

The aim of the study is to be analysed the
work in the mentioned two trends and to
be indicated the perspectives for
technological and technical solutions for
our vine-growing.

A large number of machinery and
implements known as the deviating
sections have been found to be useful for
weed control in the area of the vine row,
(Kostadinov and Tverdochlebov, 2016;
Kostadinov et al., 2016). According to the
method of suspension, they are mainly
mounted - with front/rear, intermediate
and rear suspension and, in rare cases,
attached (with rear mounting). They can
work  either independently or in
combination with another tillage
machinery (e.g. mounted cultivator). The
self-operating deviating sections are
mainly front or side mounted, between the
two bridges of the tractor. When mounted
to another tillage machinery, the
suspension is most often rear. They are
used both in one-sided and double-sided
versions.

Depending on their effect on the
weeds, that could be for mechanical
treating the soil in the area of the row, for
removing the over-ground part of weeds
(mowing), mowing for mulching, crushing
(partial tearing), mulching.

In practice, experiments have been
carried out and deviating sections with a
wide variety of working bodies have been
applied — plough type, flat or L-shaped
ploughshares, disc shovel cultivators with
an active and passive action, with
horizontal, vertical or inclined axis of
rotation, type of cutter with horizontal or
vertical axis of rotation; disc working body
with a vertical axis of rotation intended for
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BEpTMKaNHa OC Ha BbpTeHe, npefHasHa-
yeH 3a KoceHe. Cnopepj HayMHa Ha Bb3-
OeNcTBME Ha paboTHUTE eIEMEHTUN BbPXY
nnesenute Te 6uBaTr TBbPAM U enacTuny-
HW, Bb3AecTBalm BbpXy nogsemMHara um
yact (Npy no4yBoOGpaboTKa) U Takmea,
Bb3fAelcTBalM Ha njeBenute Ha/Hag
NoBBbPXHOCTTA Ha no4ysaTa. PaboTHuTe
opraHu Ha Te3u MalluHK ce 3a4BUXBaT Mno
MexaHuyeH (oT BOM-a HO TpakTopa),
XugpasavyeH (4pes XuapomMoTopu) unu
nHeBMaTnyeH (OT AOMbJ/IHUTESIEH KOMMNpe-
cop) HaumH. Cnopeg cnocoba Ha obpaboTka
Ha noysaTa paboTHUTE opraHu Te GwusaTt C
nacuBHW (TErNeHn) UAn ¢ akTUBHM (Zonbi-
HUTE/THO 3a[IBWXBaHN) paboTHW OpraHu.

mowing. Depending on how the working
elements affect the weeds, they could be
solid and flexible, affecting their
underground part (soil tillage) and
affecting the weeds on/above the soil
surface.

The working elements of these
machineries could be driven mechanically
(PTO), hydraulically (via a hydromotor) or
pneumatically (by an additional
compressor).

According to the method of soil tillage, the
working organs could be passive (towed)
or active (additionally driven).
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Fig. 1. Classification of the technical resources for soil tillage in the area of the vine row
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Cnopes, Buaa Ha ynpasfieHne Ha
paboTHUSI OpraH OTK/IOHSIBALMUTE CEKLUM
6uBart HeaBTOMaTN4YHU (C PBYHO yNpaB/ieHve
N CbC CepBOynpaB/ieHne) U aBToMaTUyHU — C
NPsIKO yrpaB/ieHNE U C HEMNPSIKO ynpaBfeHue
(koMaHOHO-UUKNMYHY 1 cnefawm) — durypa 1.

MbpBUTE pa3paboTkn B Hanpas/e-
HMe 6opba C nneeBesmMTe B 30HaTa Ha
N1030BUSA pef upe3 MexaHnyHa obpaboTka
Ce OCHOBaBaT Ha NpuHUMNa Ha Henocpea-
CTBEHO PBYHO ynpaB/ieHWe Ha paboTHUSA
opraH. M3TOYHMKLT 3a MpemMecTBaHe Ha
paboTHUs opraH (OTBEXAaHe M BpbLiaHe
B paboTHO TMOJIOKEHUE) € MYyCKy/HaTa
cuia U peakumsaTa Ha paboTHUKA, Bb3-
JelicTBalla 4pe3 JiocToBa cucTemMa Ha
paboTHUS opraH (Hali-4ecTo NAYXHO TS0
WNN KyntueatopHa nana). Hepoctarbuum
Ha Te3n npucnocobsieHns ca Huckata
noctbnaresiHa CKOPOCT Ha arperara,
OoCTaBalla rossMa 3awuTHa 30Ha WU
U3MOpUTENHNA pbYeH Tpya. Cnegsawmart
eTan OT pa3BWTMETO Ha OTK/IOHABALLMTE
cekuun e paspaboTBaHETO Ha HeaBTOMa-
TWUYHM YCTPOICTBA CbC CEpBOYyNpaB/eHNE.
O6nekyaBaHETO Ha TEXKNAS M MOHOTOHEH
pbyeH TPyL W yBenuyaBaHe Ha Mpou3Bo-
OVWTenHocTTa Ha Tpyga ce peanusmpa
ypes u3nos3BaHe Ha XxugpasnuyHarta
cucTeMa Ha TpakTopa KaTto W3TOYHMK Ha
eHeprus 3a npemecTtBaHe Ha paboTHUA
opraH (Haii-yecTo ABOWKa KynTuBaTOPHWU
nanu, 3agBWKBaHW OT XUAPABUYHU LM-
JVHAPW 1 ynpaefisiBaHW 4pes3 pasnpege-
nTenu ot ggama paboTHuka). MocoyeHun-
Te rpynu NpUCrnoco6/IEHNs ca HaMepun
OorpaHM4yeHo npuioxeHne. OTKIOHsABa-
lwMTe cekuuu, paboTtely ¢ MexXaHW4HO
OTK/IOHsIBaHe Ha paboTHUS opraH ca Cbe
CpaBHUTENIHO NPOCTa KOHCTPYKLUSA, SleceH
MOHT&X W 06cnyxBaHe. HegocTtatbk npu
TAX € HeobxogMmocTTa OT TO4YHa Ha-
CTpOiKa 3a KOHKPETHWTE MOYBEHU YC/o-
BMS M CPaBHUTE/SIHO roniAmara cuna (ao
100 N) 3a 3ageiicTBaHE Ha MexaHu3Ma 3a
OTK/I0HSIBaHe. ToBa MpaBu TO3M BWfA He-
NPWIOXUM 3a MAaAu J/I030BU Hacaxpe-
Hus. Cneppau, etan e paspaboTBaHeTo
Ha YCTpoOicTBa C aBTOMATW4YHO Ynpas-
NleHMe Ha npoueca Ha OTK/IOHsBaHe Ha

Depending on the type of the
working body control, the deviating
sections are non-automatic (manually and
servo-controlled) and automatic — with
direct control and with indirect control
(command-cyclic and tracking) — Figure 1.

The first developments for weed
control in the area of the vine row through
mechanical treatment are based on the
principle of direct manual control of the
working organ. The source for moving the
working organ (take-off and return to work
position) is the muscular force and
reaction of the worker acting through a
lever system on the working body (usually
a plough or a cultivator paw).

The disadvantages of these devices are
the low forward speed of the unit, leaving
a large protective zone and the tedious
manual labour. The next stage in the
development of the deviating sections is

the non-automatic servo-controlled
devices.

The facilitating of the heavy and
monotonous manual labour and

increasing the efficiency of labour is
obtained by using the hydraulic system of
the tractor as a source of energy to move
the working body (most often a pair of
cultivating paws driven by hydraulic
cylinders and controlled by means of
distributors by two workers).

However, these implements have found a
limited use. The deviating sections
operating by mechanical deviation of the
working body are of relatively simple
structure, easy mounting and service.

Their disadvantage is the need for precise
set-up for the specific soil conditions and
the relatively high force (up to 100 N) to
trigger the deviating mechanism. That
makes them unusable for young
vineyards. The next stage is the
development of devices with automatic
control of the working body deviation.
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paboTHusA opraH. ToBa OTK/IOHABaHe
MOXe fja ce peasim3npa B ABa BapuaHTa —
6e3 1 ¢ AonbAHUTENHA Yyxaa cuna (Cb3-
JaBaHa Mo nNHeBMaTU4YeH N OCHOBHO NO
XvugpaenvyeH HauvH). JonbaHutenHara
yyxga cuna Moxe fAa fAeictea efHo-
CTpaHHO (camo B nocokaTta Ha OTK/10HABa-
He) unn ABycTpaHHO. B nbpBusa cnyuvaii
BpbLAHETO Ha paboTHWA opraH B
paboTHO MosIoXeHWe ce ocbluecTBsABa OT
cunata Ha npyxuHa wim  oT  cuna,
Cb3asaHa Nno NMHeBMaTnyeH NpuHUmn.
Mpv BapuaHTa 6e3 AonNb/HUTENHA
yyxfza cuia OTK/IOHSAABAHETO Ce OCbLuec-
TBABa NOCPEACTBOM NPAKO Bb3felicTBue
Ha paboTHMSA oOpraH BbPXY pacTeHWeTo
WM efleMeHT OT nojnopHata KOHCTPYK-
uus. N3BecTHU ca ABe pa3HOBUAHOCTU Ha
ycTpoiicTBa OT Tasu rpyna. MbpeuTe pea-
nm3npar npoueca Ha yrpasfieHue no-
CpeAcTBOM MNoA3emMHaTa yact Ha pabor-
HWA opraH, a BTOpara — MocpencTBOM
crneunasHo Oo)OPMeEHa Haf3eMHa uvacT,
TBbPAO CBbp3aHa C paboTHWA opraH
(onmneay). N npu aBeTe rpynu npemecT-
BaHeTO Ha paboTHMA opraH ce ocbluec-
TBsABA OT KOMMOHeHTara Ha cunara, C
KOATO noj3emMHaTa 4acT Ha paboTHus
opraH wau onuneava Bb3feicTBa BbPXY
npensarcteneto.  OTK/IOHSAABAHETO  Ha
paboTHus opraH Ha mogena ®PJIM-0,4
(Tvn dpesa c BepTUKasiHa OC Ha BbPTEHE)
3a o6paboTka Ha 30HaTa Ha pepfoBeTe
cTaBa aBTOMaTUMYHO MO MeXaHW4yeH MbT
nocpeacTBOM Komupal, AUCK C TymeHa
nepucepus. 3aaBMKBaHETO Ha paboTHUSA
opraH cTasa 4pes Basla 3a OTHeMaHe Ha
MOLLIHOCT Ha Tpaktopa, a BpbLiaHeTo B
paboTHO MOMOXeHNe — OT Bb3BpaTHa npy-
XWHa. Heobxogumarta cuia 3a OTK/IOHS-
BaHe Ha pAuckoBuss paboTeH opraH e
makcumym 100 N. YcTpoiicTBa, paboTeLum
Ha TOo3u npuHumMn ca n pyckute NMPBH-38
n MPBH-46 (c paboTHM opraHu A[BoiiKa
KynTMBaTOpHW  Nnanu, MOHTMpaHW Ha
CcBO6OAHO BBLPTAWM ce ocu). B paboTHO
NosIOXeHNe paboTHUTE opraHu ce npu-
ObpXar oT Bb3BpaTHU NPYxuHK. MNpu cpe-
lwa cbe cTebn0 Ha n103a NpoduieH AnCkK,
MOHTMpaH HenoABMXHO KbM Haf3emHarta

That deviation could be achieved in two
ways — without and with extra force
(created  pneumatically or  mainly
hydraulically). The foreign force might act
unilaterally (only in the direction of the
deviation) or bilaterally.

In the first case, the return of the working
body to the working position is done by
the force of a spring or by a force created
pneumatically.

In the option without extra force, the
deviation is obtained by the direct action
of the working organ on the plant or an
element of the support structure. Two
variants of devices from this group are
known. The first one implements the
control through the underground part of
the working body and the second one by
means of a specially shaped over-ground
part rigidly connected to the working
organ (probe).

In both groups, the displacement of the
working body is effected by the
component of the force with which the
underground part of the working body or
the probe has an impact on the obstacle.
The working body deviation of FRLM-0.4
(type of a cutter with vertical rotational
axis) for tilling the area of the rows is
implemented automatically by mechanical
way using a copying rubber peripheral
disk. The working body is driven by the
power take-off shaft of the tractor while
the return to the working position is done
by a counter spring. The force required to
deviate the disk working body is a
maximum of 100 N.

Devices operating on this principle are
also the Russian ones PRVN-38 and
PRVN-46 (with a pair of cultivating paws
as working bodies working bodies,
mounted on freely rotating axes). In the
working position the working organs are
held by counter springs. When
encountering a vine stem, a profile disc
fixed to the upper part of the working

158



YyacT Ha paboTHUSA opraH, OCbLLecTBABa
OTK/IOHsIBAHE Ha paboTHUS opraH, Npeono-
NsiBalikn cmnata Ha Bb3BpaTHa NpyXuHa.
Mpu aBTOMATMYHWUTE YCTPOICTBA C
HEenpsiko ynpasfieHve (C Jonb/HMTENHA
yyxxga cuna) OTK/IOHSIBAHETO Ha paboT-
HWS opraH ce oCbLLecTBABa OT U3MbJIHU-
TeNleH MexaHM3bM Mo CUrHasl, NosyYyasaH
OT cneunanHo odopMeH onuneay npu
KOHTaKT C sl03a Wax KON OT nogrnopHarta
cuctema. Cnopef HauMHa Ha fgencTeue
Te3n ycTpoiicTBa Ce AeNsAT Ha KoMaHAHO-
UMKNUYHM 1 cnepawm (durypa 1). MNpu
KOMaHAHO-UMK/IMYHUTE YCTPOWCTBa Mpw
nosyyaBaHe Ha curHan ce 3ageictsa
MyCKOBO YCTPOICTBO, Crief, KOeTo U3Mbil-
HUTENIEH MexaHu3bM C paboTHUS opraH
M3BbpLIBA NpegBaputesnHo  3ajafeHo
OBWKEHVEe 1 ce Bpblia B M3XO4HO MOSO-
XEeHue, ocTaBaliku TaMm [0 nonyyasaHe Ha
cnepgeawmsa curHan. lMpu Tesn ycTpoii-
CTBa HAMa MO3MLMOHHO CbLOTBETCTBME
MeXAy NOJIOKEHMETO Ha PaboTHUS opraH
MU onuneadya, a camuaT paboTeH opraH
M3BbPLUBA HaMpeyHW, npeaBapuTesniHO
3afafeHn [OBWXKEHUS C rapaHTupaHa
MakcumanHa amnautyga (Nankov, 1983;
Markov,1983). Ha TakbB npuHUMn paboTtu
Hanp. d)peHcKkaTa malimHa 3a 06paboTka
Ha 30HaTa Ha pega CKOBEMA, o6opya-
BaHa C MayxHu paboTHW opraHu. Jluncarta
Ha MO3UNLUMOHHO CBLOTBETCTBME MEXAY
onvneaya M paboTHMS OpraH BbB BCEKU
€AMH MOMEHT OT paboTHUS UUKBLA Hanara
paspaboTBaHETO Ha T.H. cnegsawu aBTo-
MaTUYHW CUCTEMMU, HAJIOXKWIM CE MacOBO
B MpakTuMkata. B Haii-obwmsa cryyai
(hyHKLMOHaHaTa cxema Ha TakaBa cre-
JAlla cuctema BK/IYBa Onunead, cpas-
HSABALLO YCTPOMCTBO, yCunBaTes Ha MOLL-
HOCTTa Ha ynpasfieHve, W3NbAHUTENEH
MexaH13bM, paboTeH opraH 1 yCTPOWCTBO
3a obpaTtHa Bpb3ka. Crnopef HauvMHa Ha
npeobpasyBaHe 1 ycunBaHe Ha BXOAHOTO
Bb3AelicTBUE Te 6mBaT  MeXaHWYHW,
XUAPaBANYHN, €/IEKTPOXMAPABINYHA 1
nHeBMatuyHu (durypa 1). B HavanHuAt
nepuog OT paspaboTBaHETO Ha Teswn
yCcTpoiicTBa B MpakTMkata OrpaHW4yeHo
NPUIOXKEHNE ca Hamepwuan ycTpoicTea ¢

body, deviates it, overcoming the force of
the counter spring.

In the case of the automatic
devices with indirect control (with extra
force), the deviation of the working body is
effected by a signal received from a
special probe when getting into contact
with a vine or a pole from the training
system. According to the mode of
operation these devices are divided into
command-cyclic and tracking (Figure 1).

In the case of command-cyclic devices,
when a signal is received a trigger is
activated then an actuator with the
working body performs a preset motion
and returns to the starting position,
remaining there until the next signal is
received. These devices have no
positional correspondence between the
position of the working body and the
probe, while the working body itself
performs transverse, preset motions with
guaranteed maximum amplitude (Nankov,
1983; Markov, 1983).

This operational principle is used, for
example, in the French CKOBEMA
machinery for tilling the area of the row,
equipped with plough working bodies. The
lack of positional correspondence
between the probe and the working body
at any point in the work cycle necessitates
the development of the so-called tracking
automatic systems that have become
widespread in practice. In general, the
functional diagram of such a tracking
system includes a probe, a comparing
unit, a power control amplifier, an
actuator, a working body and a feedback
device. Depending on the manner of
transformation and amplification of the
input impact they are mechanical,
hydraulic, electrohydraulic and pneumatic
(Figure 1).

During their initial period of development,
the devices with mechanical tracking units
have found limited use in practice
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MexaHW4HM cneasim yctpoiictea (Gerganski
and Stoychev, 1968a; Gerganski and
Stoychev, 1968b). Kato npumep moxe ga
ce noco4yn poTopHaTa 6paHa Ha hmpmaTa
HUMUS. Ta e obopyaBaHa ¢ MeXaHU4yHO
Ccnefsuwo YCTPOWMCTBO, CbCTOSAWO Ce OT
onvneau, MeXaHU4eH cbeguHuTen,
BEPWKHM 3bOHWM Konena wn Bepwura. Mpu
jonupaHe Ha onuneava Ao cTebso Ha
o3a ce 3ajeicTBa yYpes /10cToBa cucte-
Ma U BbXe MeXaHW4yHus cbeauHuten. Tol
npegasa BbpTEHETO Ha Bala 3a
OTHEMaHe Ha MOLLHOCT Ha 3b6HO KoNeno,
KOETO TbpKansiikm ce BbpXy BepUra,
M3BbpLIBA MNpPEMecTBaHe Ha paboTHUS
opraH. MNpu nNpeMyMHaBaHe Ha npensr-
CTBMETO OMuMMnBaYa Cce Bpblla B M3XOLHO
No/IOXEHNE, KaTo CbeMHUTENA BK/OYBA
Apyro 3b6HO KOMeno, ¢ KOeTo ce npeans-
BMKBaA MPUHYAUTESIHO NpemecTBaHe Ha
paboTHUS opraH B M3XOOHO MOSIOXEHMeE.
MaluvHK, paboTelm Ha TO3M NpUHLMN, ca
pa3paboTBaHu 1 NpeanaraHn oT pypmnte
GARD, ROTEX u gp. B HawaTa cTpaHa
aBToOMaTU4yHa crefslla cuctema ¢ Mexa-
HUYEH YycWBaTesl U efleKTpoMexaHnyeH
npeobpasyBaTtenl Ha BXOAHUSA CUrHan e
pa3paboTeHO KbM YHUBE/ICa/HaTa no3ap-
cka MawwnHa YH/IM-2. PaboTHUTE opraHu
(efHOCTpaHHU KynTMBATOPHM Nanu) ce
3agbpxaT B 30HaTta Ha pepja nocpeg-
CTBOM (pukcatopu, ynpasnssaHu OT Onun-
BaunTe ypes esieKTpomMarHuTu. MNpu ocso-
60XgaBaHETO MM PaboTHWTE OpraHu ce
OTKNaHAT NoJ, AeliCTBMe Ha peakumaTa Ha
noysarta (NacuUBHO OTKNaHSAHE). BpbLaHe-
TO MM B paboOTHO MOJIOKEHME CcTaBa
NPVHYAMTENHO OT Basla 3a OTHEMaHe Ha
MOLLHOCT Ha Tpaktopa MocpeacTBoOM
€N1eKTpoOMarHMTHN cbeaguHuTENN "
€KCLLEHTPUKOBO-MOTOBU/IKOB MEXAHU3bM.

YcnoxHeHaTa KOHCTPYKUWSt U HUC-
KaTa ekcnnaotauMoHHAa HaLeXHOCT Ha
yCcTpoicTBarta, paboTewm Ha TOo3U NpPUH-
uun, Hanara paspaboTBaHeTO U BHeAaps-
BaHeTO Ha aBTOMaTUYHU CNefsLm cucTe-
MW C XUAPaBMNYHU YyCWUIBaTeIN Ha MOLL-
HocTTa (Kostadinov and Tverdochlebov,
2016; Kostadinov at al, 2016;
Parhomenko, 2014; Parhomenko, 2015).

(Gerganski and  Stoychev, 1968a;
Gerganski and Stoychev, 1968b). An
example is the rotor harrow of HUMUS
Company. It is equipped with a
mechanical tracking device, consisting of
a probe, mechanical clutch, chain gears
and a chain.

When the probe is touched by a vine
stem, the mechanical coupling is activated
by means of a lever system and a rope. It
transmits the rotation of the power take-off
shaft to the gear chain, which rolling on a
chain, moves the working body. When
passing the obstacle, the probe returns to
the starting position, as the clutch
engages another gear chain, causing
forced moving of the working body to the
starting position.

Devices working on this principle have
been developed and offered by GARD,
ROTEX, etc. In our country, an automatic
tracking system with a mechanical
amplifier and an electromechanical input
signal converter has been developed to
the UNMM-2 universal vineyard machine.

The working bodies (one-sided cultivator
paws) are held in the row area by means
of locking devices controlled by the
probes via electromagnets. When
released, the working bodies are deviated
under the action of the soil reaction
(passive tilting).

Their return to the working position is
forced by the shaft to take-off the power of
the tractor by means of electromagnetic
connectors and eccentric-throttle
mechanism.

The complicated structure and the
low operational reliability of the facilities
based on this principle imposed the
development  and introduction of
automatic tracking systems with hydraulic
power amplifiers (Kostadinov and
Tverdochlebov, 2016, Kostadinov et al.,
2016; Parhomenko, 2014; Parhomenko,
2015). Depending on the type of the
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Cnopepg Bmga Ha paboTHUSA opraH ycTpoii-
cTBaTa C XvMApasnyHO 3aBVXBaHa aBTo-
MaTMyHa cregdauia cuctema 6uBar C
NAYXHO TAM0, C efHOCTpaHHa KynTusa-
TOpHa nana, Tmn hpesa (C XopusoHTaNHa
N BepTUKasHa OC Ha 3afBWXBaHe), TuM
auckoBa 6paHa u Tun Kocadka. Cnopepg
BMAa Ha 13MNon3BaHaTa xvapasnyHa cuc-
Tema ycTpolicTBaTa 6uBaT C MOCTOSIHEH
[e6UT 1 NOCTOAHHO HansraHe.

MawwuHnTe ¢ paboTeH opraH nny-
XeH Tun npegnarat ompmute CLEMENS,
BRAUN, NARDI n gp. (10). PaboTHusT
opraH npu Te3n MalMHU KaTo 3BEHO OT
U3NB/IHUTESIHUA  MEXaHU3bM M3BbpLLBA
TpaHCNaunoHHO npemecrsaHe npu
obxoxgaHe Ha cTebnata Ha nosnte w”
efleMeHTUTe Ha noAnopHaTa KOHCTPYK-
unsa. Mo Ta3m npuyMHa B NOBEYETO ChYy-
yam W3NBbJHUTENHUAT MeXaHW3bM e WU3-
rpageH Ha ocHoBata Ha napasesnorpameH
MexaHusbM. TOW ocurypsiBa M3MecTBaHe
Ha paboTHMA OpraH nNo Nocoka Ha Mexay-
pegneto 6e3 ga ce NPOMEHST paboTHUTE
My napamMeTpu K kayecTBO Ha paboTa.
Mo3Hatn ca 1 MalvHKu, Npu KOUTo PaboT-
HVA OpraH e cBbp3aH NocpeAcTBOM Luap-
H/YpHa Bpb3Ka C OCHOBHaTa pama, a npe-
MecTBaHeTO My Ce OCbLUecTBsBa OT Xu-
ApasnuueH uunnHabp (Mogenu Ha dup-
muTe NARDI, CLEMENS, BRAUN u gp.).

MalluuHu ¢ paboTHU opraHu Tun “L"-
obpaszeH femex ca Moayuynan LIMPOKO
NPUNOXeHVe B MpakTukara, OCHOBHO Npw
no-neku nousu. [pegMmcTBOTO UM €
npocTtara KOHCTPYKUMS U OBC/yXBaHe,
KaKTo U CpaBHUTESIHO BMCOKaTa paboTHa
CKOpPOCT Ha arperata. HegocTtarbK npu
TAxHaTa pabota e 06CTOSATENCTBOTO, 4e
npu no-BMCOKa B/IAXHOCT Ha noysaTta,
Kakto u npu pabota B NO-TEXKW MOYBW,
nocrnegHaTa camo ce nogpsisBa M NOB-
aura, 6e3 pa ce pasmectBa (Gerganski
and Stoychev, 1968a; Gerganski and
Stoychev, 1968b; Nankov, 1983; Markov,
1983; Markov, 2003). Mo TO31 Ha4YuH nne-
Be/iHaTa pacTUTENIHOCT He Ce YHULLoXaBa
B 3HauMTesNIHa cTeneH. TakvuBa MallWHU
npegnarat dmpmute BRAUN, RINIERI,
CLEMENS, ROLL, MULLER u gp. Mpw

working body, the devices with a
hydraulically driven automatic tracking
system could be with a plough, one-sided
cultivator paw, cutter type (horizontal and
vertical drive axle), disc harrow type and
mower type. According to the type of the
hydraulic system used, the devices could
be with constant flow and constant
pressure.

Machinery with a plough-type
working body is offered by the companies
CLEMENS, BRAUN, NARDI, etc. (10).
The working body of these machines as a
unit of the actuator performs a
translational  shifting when crawling
around the vine stems and the elements
of the support training system. Therefore,
in most cases, the actuator is based on a
parallelogram mechanism. It ensures the
working body shifting in the direction of
the distance between the rows without
changing its operating parameters and
quality of work. There are also machinery
where the working body is connected by
means of a jointed connection to the main
frame and its shifting is performed by a
hydraulic cylinder (models of the
companies NARDI, CLEMENS, BRAUN,
etc.).

Machinery with L-shaped shovel
cultivator have been widely used in
practice, mainly on lighter soils. Their
advantage is the simple construction and
service as well as the relatively high
operating speed of the unit. The
disadvantage is that at higher soail
moisture, as well as when working on
heavier soils, the latter is only cut and
lifted without being shifted (Gerganski and
Stoychev, 1968a; Gerganski and
Stoychev, 1968b; Nankov, 1983; Markov,
1983; Markov, 2003).

Thus, the weed vegetation is not
significantly destroyed. Such machines
are offered by companies BRAUN,
RINIERI, CLEMENS, ROLL, MULLER,
etc. In this type of weed control machinery
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TO3M TUN MallvHK 3a 6opba ¢ nneeenuTe
B 30HaTa Ha /N030BMA pef uMma Hai-
rofIsMo pasHoobpasue OT npuiaraHu Ba-
pvaHTn Ha cnejsawm cUcTeMu, 3afBuxBa-
HW MO XuApasnunyeH nbT. MNpu NoBeyeTo
OT TaX (egHOCTpPaHHM W ABYCTPaHHW) €
U3nosi3BaHa cregsula cuctema, OCHOBa-
Balla Ce Ha aBTOMAaTMYHO OTKMAHSHE W
BpbllaHe B pabOTHO MNOMOXEHME uypes3
N3MOoM3BaHe Ha XUAPaBAVYHY LWIMHAPY U
pasnpegenvTenu (c AByCTpPaHHO AeicTea-
a cnomarartesiHa cuna). 3a ocurypsisaHe
Ha MakcumasiHa eq)eKTUBHOCT Ce W3Mosi-
3BaT XWOpas/iMYyHM pasnpegenntenn ¢
6bp30 AeNCTBME M MUHUMaNIHA WHEepT-
HOCT, Kakto u Heobxoguma cuna 3a 3a-
JelicTBaHe Ha cucTemara 4ypes HaTuUCK Ha
onmneaya Ao 10-20 N. [lpu wmogena
ULTRA RADIUS Ha dmpmata CLEMENS
MEeTa/IHMAT OMuMNBay € 3aMeHeH C yaTpa-
3BYKOB /1b4. JTbYbT € HACOYeH KbM CBO-
6o4HaTa OT MPOBKCHA/IM JIETOPACTM 30Ha.
Mpu cpewa c npenAaTcTBMe — CTE6/10 Ha
no3a wayv noAanopeH Kos, ce nojasa
CUTHa/T KbM €/IeKTPOHEH MOy, KOWTO
3afelictBa xugpasnuyHata cucTema Ha
U3NBAHUTENHUSA MEXaHU3bM C paboTHUSA
opraH. MNpeamMMcTBOTO Npy TO3N Mogen e
MHOro ToyHaTa paboTa Ha OTK/OHsBaLla-
Ta cuctema. OrpaHuyaBal, akTop e
N3MCKBAHETO 3a MHOM0 J06PO arpoTexHu-
YECKO CBbCTOSIHME Ha HacaXAeHMWeTo,
0COGEHO MO OTHOLIEHUE TEOMETPUS Ha
pefa M Ha Ha/IMYMETO Ha fleTopacTu B
30HaTa Ha JeicTBue Ha bua.
OTKNOHABALUNTE CEKUMUM C AMNCKOBM
paboTHU opraHu, € XOpWU3oHTaNHa wnu
BepTMKanHa (Hak/IOHeHa) OC Ha BbpTEHeE,
ocurypsieat CcpaBHUTENHO A06po Kavec-
TBO Ha no4yBoobpaboTkaTa. LLUnpoko npu-
NIOXEHNe ca HamepuIn [UCKOBUTE pas-
POXKBauM C BEPTUKa/IHA WM HaK/IOHEeHa
OC Ha BbpTeHe, 3a4BWKBaHN OT XUAPOMO-
Topu (Parhomenko, 2014; Parhomenko,
2015). 3a nopob6bpsiBaHe Ha KayecTBOTO
UM Ha paboTa MO OTHOLIEHWE YHULLO-
)XaBaHe Ha nnesenunTe Te ce KOM6UHMpaT
C nacuBHU pabOTHW opraHM — Hanp. ¢
NEeMeXHNW WM  [OUCKOBU  paspoxKsBauu.
MallvHn ¢ BepTWKasHa OC Ha BbpTeHe

in the vine row area there is the widest
range of applied variants of hydraulically
driven tracking systems.

In most of them (one-sided and two-
sided), a tracking system based on
automatic tilting and return to working
position using hydraulic cylinders and
distributors (with two-sided auxiliary force)
is used.

To ensure maximum efficiency, hydraulic
distributors with fast action and minimal
inertia are used as well as the necessary
force to trigger the system by pressing the
probe up to 10-20 N.

In the ULTRA RADIUS model of
CLEMENS, the metal probe is replaced
by an ultrasonic beam. The beam is
directed to the zone free from
overhanging shoots. When encountering
an obstacle — a vine stem or a support
pole, a signal is sent to an electronic
module that triggers the hydraulic system
of the actuator with the working body. The
advantage of this model is the very
accurate operation of the deviating
system. A limiting factor is the
requirement for a very good agro-
technical condition of the plantation,
especially in relation to the geometry of
the row and the presence of shoots in the
area of action of the beam.

The deviating sections with disc
working bodies with a horizontal or
vertical (inclined) axis of rotation provide a
relatively good quality of the soail
cultivation. The disc shovel -cultivators
with vertical or tilted rotational axis driven
by hydromotors have found a wide variety
of applications (Parhomenko, 2014
Parhomenko, 2015).

To improve their quality of work on weed
destruction, they are combined with
passive working bodies - e.g. with
ploughshares or disc shovel cultivators.
Machinery with vertical axis of rotation is
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npegnarat cmpmute CLEMENS (mogen
Z2), BRAUN (mogen LUV “Perfekt”) u gp..
MallvHK ¢ XOpU30OHTa/IHa OC Ha BbpTeHe
npegnarat cupmnute RINIERI (mogenu
Velox 1-2, EL, ELX, FS), BRAUN u gp.
MogTuckaHe Ha nnesenuTe 4pes
NnepuoanyHoO OTCTpaHsiBaHe Ha HaA3eMHa-
Ta M 4acT MOXe fa Ce OCblUecTBsBa C
poTopHM Kocayky (Hanp. mogen AFRL Ha
oupmaTta Heinz Muller, mogenu AF -3000
n Humus — Planet Ha coupma HUMUS n
Ap.) WNn poTaumoHHu YeTkn. M npu geata
BMa MalwuHU paboTHUS opraH ce OTK/O-
HABa aBTOMAaTMYHO OT JONbJHUTENHA
cuna, cbhb3gaBaHa no XxuapasanyeH NbT.
MallvHK ¢ OTK/IOHsABaHe Ha paboT-
HWS OpraH Ha MHeBMAaTtu4yeH NpUHUMN ca
HaMepusin OrpaHNYeHo NPUIoXKeHUe Mo-
pagn Heob6XxoAMMOCTTa OT MOHTMpaHe Ha
[ONb/IHUTENEH KOMMNPECOP KbM TpakTopa,
KakTo M CpaBHUTENHO Mo-rosiimara
WHEPTHOCT Ha CrbCTEHUA Bb3AyX, KOETO
BOAM [0 no-6aBHOTO M3BLPLUBAHE Ha
npoueca Ha OTK/IOHSIBAHE Ha paboTHUSA
opraH (Markov, 1983). B npakTukaTa Hali-
LUMPOKO MPU/IOXKEHME Ca Hamepunu oT-
KNoHABaLLMTE cekuun, pabotewm ¢ fAo-
Mb/IHUTENTHA CUa 3a OTK/IOHSABaHe, Cb3-
JaBaHa Ha xugpasnuyeH npyHuun (Moge-
nm Ha upmute CLEMENS, BRAUN,
ROLL v ap.) (10). NpegumMcTearta npu Tax
ca CpaBHWUTENHO JIECHOTO HacCTpoiiBaHe,
TOYHOCT M HaZEeXAHOCT Ha paboTa u mMasi-
KaTa HeobxoguMma cuna 3a 3ageicTBaHe
Ha onunBadya — Ao 10-20 N. Moxe pga
paboTAT caMOCTOSATESIHO WM HaBeceHu
€[JHOCTPaHHO W/ ABYCTPAHHO KbM ApYru
noysoobpaboTBaLM MalnHK, paboTelm
cbe ckopocT o 10 km/h. HegocTtatbk npu
TAX €, 4Ye npu BapumaHTa C ABYCTPaHHO
pasnosioXeHn paboTHW OpraHn € Heoob-
XoAMM ronsM gebut Ha macno, KOeTo
Ha/lara MOHTMpaHETO Ha AONbJ/HMTENHA
Mac/ieHa CTaHUust KbM TpakTopa.

N3BOAN
1. PaspaboTeHaTta knacudmkaunsa Ha
CbLUECTBYBALLUMTE TEXHUYECKN CpeAcTBa
3a KOHTPON Ha N/ieBesiMTe B 30HaATa Ha
N030BMA pefl AaBa Bb3MOXHOCT 3a pa-

offered by CLEMENS (Z2 model), BRAUN
(LUV model “Perfekt”), etc. Machinery
with a horizontal axis of rotation is offered
by RINIERI (Velox 1-2, EL, ELX, FS
models), BRAUN, etc.

Weed suppression by periodic
removal of the above the ground part can
be carried out with rotary mowers (e.g.
AFRL model of Heinz Muller, models AF -
3000 and Humus — Planet of HUMUS,
etc.) or rotary brushes. For both types of
machines, the working body automatically
deviates from the additional force created
hydraulically.

The machinery with working body
deviation based on the pneumatic
principle have found limited application
because of the need to install an
additional compressor on the tractor as
well as the relatively higher inertia of the
compressed air, which leads to a slower
process of deviating the working body
(Markov, 1983).

In practice, the most widespread are the
deviating sections operating with extra
force for diversion, created on a hydraulic
basis (models of the companies
CLEMENS, BRAUN, ROLL, etc.) (10).
Their advantages are the relatively easy
adjustment, accuracy and reliability of
operation and the small force needed to
trigger the probe — up to 10-20 N.

They can be operated alone or hinged on
one side or on both sides to other tillage
machinery running at a speed of up to 10
km/h. The disadvantage is that in the case
of the two-sided working bodies a large oil
flow is required, which necessitates the
installation of an additional oil station on
the tractor.

CONCLUSIONS
1. The classification of the existing weed
control technical resources in the area of
the vine row allows for a rational choice of
suitable machinery both from the point of
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LMOHaNeH n3bop Ha noaxoasila MawinHa
KaKTO OT [/iegHa To4Ka no4BeHO-K/IMMaTny-
HUTE YCNOBMA Ha palioHa, PopMMpoBKaTa,
copTa M arpoTtexHnyeckmtTe WU3NCKBaHUA B
TeXHOMOorvATa Ha oTrnexgaHe, taka  OT Bb3-
MOXXHOCTUTE N N3NCKBAaHUATA Ha MallHaTa.
2. HayuyHouscnepoBatesnckute paspaboT-
KA W npegnaraHnTe U BHEAPEHW TEXHM-
yeckn cpeacTBa 3a pellaBaHe Ha Npoo6-
NemMa ¢ KOHTPO/1 Ha NieBennTe B /1030BU-
Te HacaXgeHnA ca HeadoCTaTb4yHU U B 3Ha-
yntenHata CWU 4YacT ocTapesim win He-
npUNoXnmMmn 3a ycnosuAaTa Ha cTtpaHata HU.

3. Bce No-cepuosHuMSaT npobnem C
nmncata Ha paboTHa pbka B /103apCTBOTO
nocTaBs Ha MpedeH NaaH BbNpocuTe 3a
HaMMpaHe W HanaraHe B MpakTukata Ha
e(peKTUBHN N PEeHTaABWU/THU TEXHOMOMMYHU

view of the soil and climatic conditions of
the region, the training system, the variety
and the agritechnical requirements of the
cultivation technology as well as the
performance characteristics and
specifications of the machinery.

2. The researches and the proposed and
implemented technical devices for solving
the problem of weed control in the
vineyards are insufficient and
considerably outdated or not applicable to
the conditions of our country.

3. The increasingly serious problem of the
lack of manpower in the viticulture
highlights the issues of finding and putting
into practice efficient and cost-effective

technological and technical solutions for a
number of technological operations,
including the problem of weed control.

N  TeXHUYECKM pelweHna Ha peguua
TEXHOJIOTMYHK onepaunin, BKINKYUTENHO U
Ha npo6ne|v|a C KOHTPO1a Ha nnesesinTe.
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