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PE3IOME

B cratmarta ca oTpaseHu pesynta-
TUTE OT TpWU TOAWLIHW MpOyyYBaHUs 3a
ycToliumMBOCTTa Ha HUCKN 3UMHU
TemnepaTypu nNpu MnoJsICKu YC/NOBUA Ha
OCHOBHUTE 3a CTpaHaTa BMHEHW COpTOBe
nosu, oTrnexaaHy B palioHa Ha CeBepHa
Bbnrapus. C Hail-HUCKa CTENEH Ha yCTo-
4Y/MBOCT MNpe3 roAuMHUTE Ha npoyysaHe ca
coptoBete Mepsio, MuCKET BpavaHCKu,
Py6uH n LLlapaoHe, nNpn KOUTO MpoLeHTa
Ha 3arvBasiuTe [/1aBHMW W 3aMecTBalln
MbMKM B 3UMHWUTE 04N € Hali-Bucok. C no-
BMCOKa CTEMEH Ha YCTOMYMBOCT ca COpPTO-
BeTe MNoslydyeHn no MeTofa Ha MexnyBu-
poBata xubpuamsauma — CToprosvs u
MuckeT kaabliku. Mpy TAX NpoUeHTa Ha
3arMHanunTe rnaBHU 1 3aMecTBaluy MbNKK
€ 3HaYuUTEesTHO MO-HUCHK.

KntouoBn nOymun: 103, BUHEHU
copToBe J103W, YCTOWYMBOCT, T[1aBHU
MbMKW, 3aMeCcTBaLLM MbMKU, HUCKN 3UMHU
TemnepaTtypu

SUMMARY

The paper presents the results of a
three-year study on the low winter
temperatures resistance under field
conditions of the main for the country wine
grapevine varieties grown in the region of
Northern Bulgaria. The lowest degree of
resistance during the study period showed
Merlot, Muscat Vrachanski, Rubin and
Chardonnay varieties, having the highest
rate of frost damaged main and base
buds in the winter eyes.

Higher resistance revealed the varieties
obtained by interspecies hybridization —
Storgozia and Muscat Kaylashki. Their
damaged main and base buds rate was
significantly lower.

Key words: vineyards, wine
grapevine varieties, resistance, main
buds, base buds, low winter temperatures
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YBO/,

Jlo3oBuTe copToBe Cce pasnu-
yaBaT Mo CBOSATA YCTOMYMBOCT Ha
HUCKMN 3UMHK TemnepaTtypu. C Hali-
BMCOKA YCTOMYMBOCT HA HUCKU
3MMHU TemMnepaTypu ca Mexaysu-
[OBUTE CcOpTOBe, CcrefBaHn oT
Te3n KOUTO MNpuHaexaTr KbM
3anafHO eBporneickara ekosoro-
reorpadpcka rpyna, oT KOsAiTo ca no-
BEYEeTO OT MacOBO pa3npoCTPaHeHn-
Te B N103apCKnTe CTpaHu COpPTOBe.

Heobxogumo e pga ce nog-
yepTtae, 4ye YCMeLwHOTO npesnmy-
BaHe Ha N1030BUTE pacTeHusd e B
npsika 3aBUCUMOCT OT [OYBEHO-
KIMMaTUyHMUTE YCNOBMA Ha paoHa
B KOWTO ce oTrnexpgar, 6unonorny-
HUTEe OCOGEeHOCTM Ha copTa, CTe-
NMeHTa Ha HaToBapBaHe Ha /03uTe
npu pesuTtba, NPaBWIHOTO N Ha-
BPEMEHHO MpoBexjaHe Ha arpo-
TEXHUYEeCcKUTe U pacTuTesiHo-3a-
LWNTHU MeponpuaTUa npes3 Bereta-
unATa, popmMmpoBKarta, Bb3pacTtra
Ha pacTeHudaTa, nNpoabAXUTEn-
HOoCTTa Ha cTty4 u gp. (Bakapb,
1987; Bbnues, 1978; [obpesBa u
ap., 2007 v NeaHos, 2011).

MoBpeauTe npu nosata oOT
HUCKN 3MMHU TemnepaTtypu ca TBbp-
e pa3Hoobpa3sHu, 3aloTo oTAer-
HWTe opraHy Ha J1030BOTO pacTeHue
He ca eflHaKBO YCTOWYMBK Ha CTYA.
OT HaA3emMHUTe opraHu Ha nosata
Hali-4yBCTBUTENIHN HA HUCKU 3UMHU
Temnepatypu ca 3UMHUTE  OuM
(MbNKM) No efHOroAWLLHUTE JeTo-
pacnu, B KOUTO Ca 3a/10KEHN Penpo-
OYKTUBHUTE opraHu (pecute). Tpsb-
Ba [a U3TbKHEM, Ye MOo-4yBCTBUTEN-
HW Ha CTy[ ca no-msaguTe no3u, Te-

INTRODUCTION

Vine varieties differ in their
resistance to low winter
temperatures. The interspecies
varieties have the  highest
resistance rate to low winter
temperatures, followed by those of
the Western European eco-
geographical group to which the

most widespread varieties in
grapevine growing countries
belong.

It should be pointed out that
the  successful  wintering  of
grapevine  plants is  directly
dependent on the soil and climatic
conditions of the region where they
are grown, the biological
characteristics of the variety, the
rate of vine loading at pruning, the
proper and timely implementation
of agro-technical and plant -
protective measures during
vegetation, the training system, the
plants age, the cold duration, etc.
(Wagar, 1987; Valchev, 1978;
Dobreva et al., 2007 and Ivanov,
2011).

Frost damages of vine are
too varied because the different
organs of the vine plants are not
equally resistant to cold. From the
above ground organs the most
sensitive to low winter
temperatures are the winter eyes
(buds) on the one-year old shoots
where the reproductive organs
(catkins) are located. It has to be
said that the younger vines and
those with more intensive growth
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31 ¢ No-6yeH pacTex, a oT fieTopac-
nnTe Tesn ¢ no-ronsamMa gebdenvHa

MATEPVANT N METOON

Mpe3 meceunte aHyapu-ges-
pyapu B paiioHa Ha CeBepHa bbn-
rapusi, KOUTO ce Xapakrtepusmpa c
TUMUYHO KOHTUHEHTa/IEH K/MMaT,
nepuoguyHo OTpuLaTeNHUTE 3UM-
HW TemnepaTypu gocTuraTt HUBO OT
-20 o -28°C, KOUTO ca KPUTUYHM
3a /103UTe OTrNexaaHn Ha cTbbne-
HMW  cbopmupoBKK. HacToAweTo
npoy4ysaHe 6e B roavHUTE:
2012r. — perncrtpypaHa MuUHUmMaI-
Ha Temnepartypa -24 -28°C
2015r. — pernctpypaHa MuHUMan-
Ha Temnepartypa -23,6°C
2016r. — perncTtpypaHa MuHUmaI-
Ha Temnepartypa -21,3°C

OTunTaHeTo Ha noBpefeHnTe
rMaBHNW N 3amecTBally MbNKN ce
n3BbpLIBaLLE BbPXY CpeaHM Npobu
OT pe3Hnun, cbbrpaHu OT JI030BU-
Te MacusK pasnonoxeHun B Cesep-
Ha Bbarapusa no metoguka onuca-
Ha oT Bbnues (1978), Aob6pesa u
ap. (2007), eaHos (2011).

PE3YNTATUN NN OBCbXXOAHE
Bb3aeicTBMETO Ha HUCKUTE
3MMHWN Temnepartypu npes sHyapu-
despyapu 2012 r. ce oTpasuxa
KpainHO HebnaronpuaTHO BBbPXY
pofoBUTOCTTA N AO06MBA Ha /103UTEe
B CeBepHa bbarapuda. Ha durypa
1 ca oTpaseHu gaHHUTE OT Temre-
paTypata Ha Bb3gyxa, perncrpu-
paHa B EkcrnepumeHTasiHaTa 6a3a
Ha VIHCTUTYTa NO J/103apCcTBO U
BWHaPCTBO, rp. [neBeH. Te3n Tem-
nepatypu ca B 61M3KM rpaHuum v

are more sensitive to cold and from
the shoots, those that are thicker.

MATERIAL AND METHODS

During the months of January
and February in Northern Bulgaria,
characterized by a typical
continental climate, periodically the
negative  winter  temperatures
reach a level of -20 to -28°C, that
are critical for vines grown on stem
training systems. This study was
carried out in the years:

2012 - minimal temperature
recorded -24 -28°C

2015 - minimal temperature
recorded -23.6°C

2016- minimal temperature

recorded -21.3°C

The accounting of damaged
main and base buds was made on
average samples of cuttings
collected from the vineyards in
Northern Bulgaria in accordance
with the methodology described by
Valchev (1978), Dobreva et al.
(2007), lvanov (2011).

RESULTS AND DISCUSSION
The low winter temperatures
in January-February 2012 had a
greatly negative impact on vines
fruitfulness and vyield in Northern
Bulgaria.

Figure 1 shows data on air
temperature, registered at the
Experimental Base of the Institute
of Viticulture and Enology, Pleven.

These temperatures were almost
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3a ocTaHanuTe parioHn Ha Cesep-
Ha bbarapua. OT npoyyBaHuTe
coptoBe npe3 2012r. (Tabnumya 1)
B W/B-neBeH C Hai-BMCOK MNpO-
LEHT Ha 3arvHasiv rnaBHU MblkKK €
copt Mepno — 100 %, cnepn Hero
ce Hapexaa MuCKeT BpayaHCKn —
99,25%, Py6uH — 79,25%, LUappgo-
He — 72,00%, Anurote — 69,75%,
KabepHe COBUHbLOH — 60,60% W
KannwbLukn pyomH — 36,00%.
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similar for the other regions in
Northern Bulgaria. From the
studied varieties in 2012 (Table 1)
in IVE-Pleven, the highest rate of
killed main buds had Merlot —

100%, followed by Muscat
Vrachanski — 99.25%, Rubin -
79.25%, Chardonnay — 72.00%,
Aligote — 69.75%, Cabernet
Sauvignon -  60.60%  and
Kaylashki Rubin — 36.00%.
&
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our. 1. MuHUManiHu TemnepaTtypu 3a M. ssHyapu n doespyapu 2012r.
Fig. 1. Minimal temperatures for January and February, 2012

MpouUeHTHLT Ha 3arnHanute
3amecTBallM NbMKKA NO COPTOBE €
cnepHua: Mepno — 97,00%, Mwuc-
KeT BpayaHckn — 94,37%, Py6uH —
56,60%, LWapaoHe 49,00%,
Anurote 51,50%, KabepHe
COBUHbOH — 31,5% wn Kalinbliku
py6uH — 18,00%.

Mpn npobuTte OT KIOHOBE Ha
copT KabepHe COBUHbLOH, OTI/NIEX-
AaHn Ha nnow, ot 500 gka B paiio-
Ha Ha c. OpexosBuua, obn. lNne-
BEH, NPOLEHTBLT Ha 3arnHanute
rMaBHU NbMNKN € BUCOK — 84,46%, a
Ha 3amecTBawute — 57,23%. B
paiioHa Ha rp. OpsixoBo, 06.
Bpaua, nMpoUEeHTHLT MNOBpPeneHu

The rate of killed base buds

per varieties was as follows:
Merlot - 97.00%, Muscat
Vrachanski — 94.37%, Rubin -

56.60%, Chardonnay — 49.00%,
Aligote 51.50%, Cabernet
Sauvignon — 31.5% and Kaylashki
Rubin - 18.00%.

In the samples taken from
the clones of Cabernet Sauvignon
variety grown on an area of 500
decars in the region of the village
of Orehovitsa, Pleven district, the
rate of killed main buds was high —
84.46%, while of the base buds —
57.23%. In the region of the town
of Oryahovo, Vratsa district, the
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rMaBHMW WM 3amecTBally NbNKA B
3UMHUTE O4YM € Hali-BUCOK npu
copT Mepso — 95,00% 3arvHanure
rnaBHu n 74,00% 3amecTBaLln, a
npu copt lMnHO Hoap — 32,00%
rnasHu n 22,00% 3amecTtBaLly.
Mpobute OT N03M 3acajeHu
B o6nact MoHTaHa cCbwo ce
OoT/InYaBaT C BUCOK NPOLIEHT 3aru-
Ham Mbnkn — npu copt KabepHe
COBMHbLOH ca 3arnHasim 98,00%
rnasHu n 60,00% 3amecTBaLln, a
npu copt LWapgoHe — 99,00%
rnasHu n 88,00% 3amecTtBaLly.

rate of damaged main and base
buds in the winter eyes was the
highest for Merlot — 95.00% main
and 74.00% base buds, while for
Pinot Noir variety — 32.00% main
and 22.00% base buds.

The samples of vines planted
in Montana district also had a high
rate of killed buds — for Cabernet
Sauvignon variety 98.00% main
and 60.00% base buds had died,
while for Chardonnay variety —
99.00% main and 88.00% base
buds.

Tabnuua 1. CTeneH Ha M3Mpb3BaHe Ha 3UMHW oun MNpu copToBe B CeBepHa
Bbnrapus (B %) npes sgHyapwu u pespyapu 2012r.
Table 1. Rate of frost-killed winter eyes of varieties in Northern Bulgaria (%),

January and February, 2012

CopTt / PeruoH
Variety / Region

3arvuHanu rnaBHU MbNKN
Killed main buds

3arvMHanv 3amecTBaLLy MbKK
Killed base buds

KabepHe COBMHbOH
(MneBeH-NNB)
Cabernet Sauvignon
(Pleven-IVE)

60,60

33,50

KabepHe COBMHbOH
(BnanH)

Cabernet Sauvignon
(Vidin)

84,00

72,00

KabepHe COBMHbLOH

(c. OpexoBuua, 06:. MNMneBeH)
Cabernet Sauvignon
(Orehovitsa, Pleven district)

84,46

57,23

KabepHe COBMHbLOH
(MoHTaHa)

Cabernet Sauvignon
(Montana)

98,00

60,00

WapaoHe
(MneBeH-NNB)
Chardonnay
(Pleven-IVE)

72,00

49,00

WapaoHe
(BnanH)
Chardonnay
(Vidin)

43,00

41,00

LWappoHe / (MoHTaHa)
Chardonnay / (Montana)

99,00

88,00
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MnHo Hoap

(rp. OpsaxoBo, 061. Bpaua)
Pinot Noir

(Oryahovo, Vratsa district)

32,00

22,00

Mepno
(MneBeH-NNB)
Merlot
(Pleven-IVE)

100

97,00

Mepro
(rp. OpsaxoBo, 061. Bpaua)
Merlot
(Oryahovo, Vratsa district)

95,00

74,00

MuckeT BpayaHCcKm
(MneBeH-NNB)
Muscat Vrachanski
(Pleven-IVE)

99,25

94,37

MwuckeT BpayaHCKu
(BnanH)

Muscat Vrachanski
(Vidin)

52,00

43,00

MuHo rpun
(BnanH)
Pinot Gris
(Vidin)

68,00

60,00

Py6uH
(MneBeH-NNB)
Rubin
(Pleven-IVE)

79,25

56,60

Anvrore
(MneBeH-NNB)
Aligote
(Pleven-IVE)

69,75

51,50

KannwbLikn pyouH
(MneBeH-NNB)
Kaylashki Rubin
(Pleven-IVE)

36,00

18,00

MMm3a
(BnanH)
Gamza
(Vidin)

100

100

Pusnuur
(BuanH)
Riesling
(Vidin)

53,00

48,00

MwuckeT OToHenN
(BnanH)

Muscat Ottonel
(Vidin)

80,00

66,00
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Pesyntarnte ot u3cnensaHu-
Te npobu B3eTU OT pailoHa Ha rp.
BuauH cCbloO nokassatr CepuosHU
nospegn nNo NbMAKUTE B 3UMHUTE
oun. C Hal-BMCOK MPOLIEHT 3arnHa-
NN TNaBHM W 3aMecTBally MbMKK e
copt [Ibm3a - 100%, cneasat
KabepHe coBUHLOH — 84,00% 3aru-
Hanu rnaeBHn n 72,00% 3amecTBa-
Wy nbnkn, Mwucketr OTOHen c
80,00% rnaBHu 1 66,00% 3amecTs-
alm, a Cc Halh-Masiko 3arvHanm
nbunkn e WappoHe — 43,00% rnasHu
n 41,00% 3amecTBaLy MbNKK.

Ha dwurypa 2 ca oTpaseHu
JaHHMTe OT TemnepaTtypata Ha
Bb3ayxa peructpupaHa npes 2015r.
OT npoBefeHOTO Mpoy4yBaHe CbLUO
Ce KOHCTaTMpaxa BMCOKW MPOLEHTH
3arMHa/In  MaBHU M 3amecTBaliu
MbNKA B 3UMHUTE OYM Ha HAKOU
copToBe (Tabnuua 2).

-BTouropatypa 18 panyxa
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The results of the studied
samples taken from the region of
Vidin also revealed severe damages
of the buds in the winter eyes.

The highest rate of perished main
and base buds had Gamza variety —
100% followed by Cabernet
Sauvignon - 84.00% main and
72.00% base buds, Muscat Ottonel
with 80.00% main and 66.00% base
buds and the lowest rate of killed
buds had Chardonnay — 43.00%
main and 41.00% base buds.

Figure 2 presents the data on
air temperature recorded in 2015.

The study has also found high
rates of perished main and base
buds in the winter eyes of some
varieties (Table 2).
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dur. 2. MUHUMasTHM Temnepartypu 3a M. aHyapmn 2015r.
Fig. 2. Minimal temperatures for January 2015

B EkcnepumeHTasiHaTa 6a3a
Ha W/1B-MNneBeH Cc Hail-BUCOK MpPo-
LUEHT 3arMHanu rnasHW NMbNKA e
copt  MwuckeTr  BpayaHCKun  —
74,22%, cnep Hero ce Hapexga
Py6uH — 69,85%, KabepHe coBu-
HbOH — 64,29%, Anurote -—
27,14%, Cropro3na — 22,86%,

In the experimental base of
IVE-Pleven, the highest rate of
kiled main buds had Muscat
Vrachanski variety — 74.22%,
followed by Rubin — 69.85%,
Cabernet Sauvignon — 64.29%,
Aligote — 27.14%, Storgozia —
22.86%, Muscat Ottonel — 15.22%
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Mucket OtoHen — 15,22 % n
MwuckeT kahnbwkn — 5,80%.
[MpoueHTbT 3arMHaIn  3amecTBa-
WM NBbMNKN NO copToBe € — Mucket
BpayaHckn — 43,16%, PyouH -
41,27%, KabepHe COBUHbOH —
23,21%, Anurote — 20,00%, Mucket
OtoHen — 4,35%, MuckeT Kalnblu-
kn — 1,20% n Ctoprosus — 0,00%.

B nososute macuen Ha ,BUH-
npom” — CBULWOB, MNPOLEHTBLT Ha
3arMHasiMTe  [NaBHM  NbNKM B
3MMHUTE ouun e criegHnsa — Mepsio —
58,33%, Mucket OToHen - 55,45%,

MapcenaH — 54,95%, COBWHbLOH
6naH — 46,47%, TpamuHep —
41,11%, WappoHe — 40,00% wu

Kainblwkn mucket — 8,33%. lMpo-
LEHTBLT Ha 3arMHanuTe 3amecTsallim
nunkn e — MapcenaH — 39,56%,
Mepno — 36,11%, MuckeTt OToHen —

32,68%, TpamuHep — 28,69%,
COBUWHbBOH 6naH —  26,26%,
WappooHe — 18,52% wn MwuckeT
Kainbwkn — 1,67%. OcTaHanute
npoy4BaHN COPTOBE Ca C MEXANHHN
pe3ynrartu.

OT wu3cnepsaHuTe npobu

cbOpaHn OT N030BUTE MacCuBU Ha
JIBK-TbprosuLle ¢ Hain-BMCOK Mpo-
LUEeHT 3arMHasiv rnaBHU NbMKN e
MwuckeT BapHeHCckn — 52,84%,
cnepsaH ot Mwucket OToHen -—
52,00%, WapgoHe — 40,57%, Anu-
KaHT bywe — 22,50%, TpamuHep —
15,00% wu PwusnuHr — 10,89%.
[MpouUeHTHbT Ha 3arnHanu 3amecT-
BallM MbMKM € 3HayuTesIHoO ro-
HUCBK, KATO Hali-BUCOK € npu copT
MuckeT OToHen — 35,00%, a Haii-
HUCBK Npu copT PUsnuHr — 2,97%.

and Muscat Kaylashki — 5.80%.
The rate of perished base buds
per varieties was — Muscat
Vrachanski — 43.16%, Rubin —
41.27% Cabernet Sauvignon -—
23.21%, Aligote — 20.00%, Muscat
Ottonel -  4.35%, Muscat
Kaylashki — 1.20% and Storgozia -
0.00%.

In the vineyards of “Vinprom”
— Svishtov, the rate of perished
main buds in the winter eyes was
as follows — Merlot — 58.33%,

Muscat Ottonel -  55.45%,
Marselan — 54.95%, Sauvignon
Blanc — 46.47% , Traminer -

41.11%, Chardonnay — 40.00%
and Kaylashki Muscat — 8.33%.
The rate of killed base buds was —
Marselan — 39.56%, Merlot -
36.11%, Muscat Ottonel — 32.68%,
Traminer — 28.69%, Sauvignon
Blanc — 26.26%, Chardonnay -
18.52% and Muscat Kaylashki —
1.67%. The other studied varieties
showed intermediate results.

The analyzed samples
collected from the vineyards of the
Grapes and Wine Complex -
Targovishte showed that the
highest rate of killed main buds
had Muscat Varnenski — 52.84%,
followed by Muscat Ottonel -
52.00%, Chardonnay — 40.57%,
Alicante Bouschet — 22.50%,
Traminer — 15.00% and Riesling -
10.89%. The rate of killed base
buds was significantly lower, as it
was the highest in Muscat Ottonel
variety — 35.00%, and the lowest
in Riesling — 2.97%.
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Tabnuuya 2. CTeneH Ha M3Mpb3BaHe Ha 3MMHWU O4YM NMpu coptoBe B CeBepHa
Bbnrapus (B %) npes saHyapwn 2015r.
Table 2. Rate of frost-killed winter eyes of varieties in Northern Bulgaria (%),

January, 2015

CopTt / PeruoH
Variety / Region

3arvHanu rnaBHU MbMKK
Killed main buds

3arvHasm 3amecTBalLLM MbMNKK
Killed base buds

KabepHe COBUHbLOH
(MneseH-NB)
Cabernet Sauvignon
(Pleven-IVE)

64,29

23,21

KabepHe COBMHbLOH

(CsuwyoB, M. F'opumBka)
Cabernet Sauvignon
(Svishtov, Gorchivka location)

15,00

5,00

KabepHe COBMHbLOH
(Csuwos, 6. 4)
Cabernet Sauvignon
(Svishtov, bl. 4)

8,33

0,00

Mepno

(CsuLLoB, M. F'opumBKa)
Merlot

(Svishtov, Gorchivka location)

58,33

36,11

CToprosus
(MneseH-NB)
Storgozia
(Pleven-IVE)

22,86

0,00

CToprosus

(CsuwyoB, M. F'opumBka)
Storgozia

(Svishtov, Gorchivka location)

22,81

5,27

MuCKEeT KanbLUKK
(MneseH-NB)
Muscat Kaylashki
(Pleven-IVE)

5,80

1,20

MuCKEeT KanbLUKK

(CuwLoB, M. F'opumBKa)
Muscat Kaylashki

(Svishtov, Gorchivka location)

8,33

1,67

LLapaoHe

(CsuwyoB, m. CoBaTta)
Chardonnay

(Svishtov, Sovata location)

40,00

18,52

LLapaoHe

(TbprosuLue, c. BapayH)
Chardonnay
(Targovishte, Vardun)

40,57

23,58

TpamuHep / (CBuLOB)
Traminer / (Svishtov)

41,11

28,89
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TpamuHep
(TbprosuLLe)

Traminer
(Targovishte)

15,00

5,00

Py6uH
(MneseH-NB)
Rubin
(Pleven-IVE)

69,85

41,27

MuckeT OToHeN
(MneseH-NB)
Muscat Ottonel
(Pleven-IVE)

15,22

4,35

MwuckeT OTOHEN
(TbprosuLe, c. Abnaray)
Muscat Ottonel
(Targovishte, Dalgach)

52,00

35,00

MwuckeT OTOHEN

(CsuwyoB, m. CoBaTta)
Muscat Ottonel

(Svishtov, Sovata location)

55,45

32,68

Anurore
(MneseH-NB)
Aligote
(Pleven-IVE)

27,14

20,00

MuckeT BpayaHCKm
(MneseH-N/B)
Muscat Vrachanski
(Pleven-IVE)

74,22

43,16

MapcenaH

(Csuwyos, m. CoBaTa)
Marselan

(Svishtov, Sovata location)

54,95

39,56

COBUHLOH 6/1aH

(CsuwoB, m. CoBara, 6/1. 3)
Sauvignon Blan

(Svishtov, Gorchivka
location, bl. 3)

46,47

26,26

MwuckeT BapHEHCKMN
(Tbprosule, c. BapayH)
Muscat Varnenski
(Targovishte, Vardun)

52,84

22,65

ANUKaHT GyLle
(TbprosuLLmn)
Alicante Bouschet
(Targovishte)

22,50

10,00

Pusnuur

(TbprosuLue, c. BapayH)
Riesling

(Targovishte, Vardun)

10,89

2,97
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Mpn 3MMHWTE YCMOBUSA Ha
2016r., korato npe3 M. sHyapu
6s1xa perucTpypaHm Temneparypu
-20 n -22°C (durypa 3), pesynta-
TMTe OT Wu3cneaBaHuTe npoéwu
oTpa3eHu B Tabnuua 3 nokasaxa
CNeaHoTo.
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In the winter conditions of
2016, when in January
temperatures as low as -20 and -
22°C were recorded (Figure 3), the
results of the analyzed samples,

given in Table 3, revealed as
follows:
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Fig. 3 Minimal temperatures for January 2016

OT npoyyBaHuUTe cOpTOBE B
EkcnepymeHTanHata 6Gasa Ha
NNB-MNneBeH, OTHOBO C Hai-BMCOK
NMPOLEHT 3arvMHann rnasHU MbNKKU
B 3UMHWUTE 04X e copT Mepsio —
100%, cnep Hero ce Hapexpart
MwuckeT BpayvaHckn — 93,30%, Py-
6uH — 84,91%, Mucket OToHEN —

79,79%, LWapgoHe — 65,59%,
KabepHe coBMHbOH — 65,00%,
Hacnapa - 60,00%, byker -
58,00%, Anurote - 33,33%,

MuckeT kahnblwkn — 25,90% wu
Croprosuna — 23,00%.

MpoueHTbT Ha 3arnHasuTte
3amMecTBaW MbMKU € Hah-BUCOK
npu Mepno — 82,93%, cnen Hero
ce HapexaaT MuckeTt BpayaHCKn —
65,70%, PybuH — 49,06%, MuckeT
OtoHen — 46,81%, KabepHe cosu-
HbOH — 46,00%, byket — 40,00%,
Hacnapa — 36,00%, WapaoHe —
35,48%, Anurote 17,20 %,

From the studied varieties in
the Experimental Base of IVE-
Pleven, again the highest rate of
perished main buds in the winter
eyes had Merlot — 100%, followed
by Muscat Vrachanski — 93.30%,
Rubin — 84.91%, Muscat Ottonel —
79.79%, Chardonnay — 65.59%,
Cabernet Sauvignon — 65.00%,
Naslada 60.00%, Buket
58.00%, Aligote — 33.33%, Muscat
Kaylashki 25.90% and
Storgozia— 23.00%.

The rate of killed base buds
was the highest for Merlot
82.93%, followed by Muscat
Vrachanski — 65.70%, Rubin -
49.06%, Muscat Ottonel — 46.81%,
Cabernet Sauvignon — 46.00 %,

Buket — 40.00%, Naslada -
36.00%, Chardonnay — 35.48%,
Aligote - 17.20%, Muscat
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MuckeT kannbwkn — 12,40% wu
Ctoprosuna — 11,00%.

N3cnepsaHnte npobu  oOT
Macmeute Ha JIBK-Tbprosuule
nokasaxa cnegHute pesynratu. C
Hali-BMCOK  NPOLEHT  3arvHasv
rnaBHW MNbMKN € CcopT ANNKaHT
o6ywe - 86,17%, cnegsaH OT
Mepno -  8550%, Muwucket
BapHeHcKK (C. KpbLuHO) — 78,12%,
KabepHe coOBMHbOH — 75,00%,
MuckeT HeWnuc — 66,67% u
LLlapaoHe (c. BapayH) — 65,63%, a
C HaW-HUCBK MNPOLEHT [/1aBHU
nbnkn e WapaoHe (c. Obaradv) —
8,33%, CoBuWHbLOH 6GnaH (c.
Avnradv) — 10,64% v TpamuHep (c.
Kpaneso) — 11,46%.

[MpoueHTbT Ha 3arnHanute
3amMecTBaly MbMKU Kopesvpa C
TO3M nosyvyeH npu rnasHute. C
Hali-BMCOK  MNPOLEHT  3arvHasu
3amecTBawm Nbunkn e copt Mepno
(c. KpbwHO) — 72,92%, cneaBaH
oT TpamuHep (c. KpblHO) U
MuckeT BapHeHCKMn (C. KpbLUHO) —
64,58%. Hali-HUCBHK € npoueHTa
Ha  3arMHanuTe  3amMecTBaliu
nbnkn npu copt COBWHLOH 6/1aH
(c. Obnrav) — 1,06%, cnegBaH oT
CoBMHbOH 6naH (c. BappayH) u
WappgoHe 4-5-6 (c. Obnrav) —
2,08%.

B wmacuBute o1 KabepHe
COBUHbOH B paioHa Ha c. Opexo-
BMLA NoBpeauTe Mo rnaBHUTE U
3amecTBawmTe bk npes 2016r.
ca 3HauntenHu. C Hali-BMCOK Npo-
LEHT 3arMHa/in rnaBHU U 3aMecT-
BallM MbMNKA ca N03UTe OT CcopT
KabepHe COBWHBOH npucageHun
Bbpxy Wacna x bepHapguepu 416

Kaylashki - 12.40% and
Storgozia— 11.00%.

The analyzed samples from
the vineyards of the Grapes and
Wine Complex — Targovishte gave
the following results. The highest
rate of dead main buds had Alicante
Bouschet variety — 86.17%, followed
by Merlot — 85.50%, Muscat Neilys
— 66.67% and Chardonnay (village
of. Vardun) — 65.63%, while Muscat
Varnenski (village of Krashno) -
78.12%, Cabernet Sauvignon -
75.00%, the lowest rate main buds
had Chardonnay (vilage  of
Dalgach) — 8.33%, Sauvignon Blanc
(vilage of Dalgach) — 10.64 % and
Traminer (vilage of Kralevo) -
11.46%.

The rate of perished base
buds was in correlation with the
rate obtained for the main ones.
The highest rate of killed base
buds had Merlot variety (village of
Krashno) — 72.92%, followed by
Traminer (village of Krashno) and
Muscat Varnenski (village of
Krashno) — 64.58%. The lowest
rate of killed base buds had
Sauvignon Blanc variety (village of
Dalgach) — 1.06%, followed by
Sauvignon Blanc (vilage of
Vardun) and Chardonnay 4-5-6
(village of Dalgach) — 2.08%.

In  the vineyards with
Cabernet Sauvignon in the region
of village of Orehovitsa the
damages to the main and base
buds in 2016 were significant. The
highest rate of killed main and
base buds had Cabernet
Sauvignon vines grafted to Shasla
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CbC 3arnHanu rneHu — 84,20% n
3amecTtBawy — 71,00%. C 6113kn
CTOMHOCTM Ha 3arMHanun Mbhkn ca
N Nno3nte npucageHn BbPXY MNoA-
noxkute depkan — 3arnHanu
rnasHu 86,00% un 58,00 % 3amecT-
Bawmn. [llpn no3ute npucageHn
Bbpxy bepHapavepn x Punapusa
CO4 3arnHannTe rnaBHU NbINKU ca
63,20 %, a 3amecTtBawuTe 45,80%.

x Bernardieri 41B rootstock, as the
rate of main buds was - 84.20%
and base buds — 71.00%. Similar
values of dead buds had also
vines grafted to Ferkal rootstocks
— perished main buds — 86.00%
and base - 58.00%. In vines
grafted to Bernardieri x Riparia
S04 the perished main buds were
63.20% and 45.80% — base buds.

Tabnuua 3. CTeneH Ha M3Mpb3BaHe Ha 3UMHW oYU Mpu copToBe B CeBepHa

Bbnrapus (B %) npes aHyapu 2016r.

Table 3. Rate of frost-killed winter eyes of varieties in Northern Bulgaria (%),

January, 2016

CopTt / pernoH
Variety / region

3arnHany rnaBHU NbNKK
killed main buds

3arMHanun 3amecTBaly NbAKKU
killed base buds

KabepHe COBUHbLOH
(MneseH-NB)
Cabernet Sauvignon
(Pleven-IVE)

65,00

46,00

KabepHe coBHLOH - CO4
(c. Opexosuua, 061. MNneseH)
Cabernet Sauvignon - SO4
(Orehovitsa, Pleven district)

63,20

45,80

KabepHe COBMHbLOH - 416

(c. Opexosuua, 061. MNneseH)
Cabernet Sauvignon - 41B
(Orehovitsa, Pleven district)

84,20

71,00

KabepHe coBMHLOH - Pepkan
(c. OpexoBuua, 061. MNneser)
Cabernet Sauvignon - Ferkal
(Orehovitsa, Pleven district)

86,00

58,00

KabepHe COBUHbLOH
(TbprosuLle, c. KpbLUHO)
Cabernet Sauvignon
(Targovishte, Krashno)

75,00

31,25

LLapaoHe
(MneseH-NB)
Chardonnay / (Pleven-IVE)

65,59

35,48

LLapaoHe

(TbprosuLLe, c. BapayH)
Chardonnay
(Targovishte, Vardun)

65,63

27,08

LapaoHe 4-5-6
(TbprosuLe, c. Abnaray)
Chardonnay 4-5-6
(Targovishte, Dalgach)

8,33

2,08
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MWCKET KalbLLKK
(MneseH-NB)
Muscat Kaylashki
(Pleven-IVE)

25,90

12,40

Mepno / (MneBeH-UJB)
Merlot / (Pleven-IVE))

100

82,93

Mepno

(Tbprosulie, ¢. KpbLIHO)
Merlot

(Targovishte, Krashno)

85,50

72,92

MuCKeT BapHEHCKU
(TbprosuLLe, c. BapayH)
Muscat Varnenski
(Targovishte, Vardun)

34,38

3,13

MuCkeT BapHEHCKN
(TbprosuLe, c. Abnaray)
Muscat Varnenski
(Targovishte, Dalgach)

43,75

19,79

MwuckeT BapHEHCKMN
(Tbprosulie, ¢. KpbLIHO)
Muscat Varnenski
(Targovishte, Krashno)

78,12

64,58

TpamuHep

(TbprosuLLe, c. KpbLUHO)
Traminer

(Targovishte, Krashno)

45,83

64,58

TpamunHep

(Tbprosulle, c. Kpaneso)
Traminer

(Targovishte, Kralevo)

11,46

2,08

COBWHbLOH 6n1aH
(Tbprosule, c. Abarav)
Sauvignon Blan
(Targovishte, Dalgach)

10,64

1,06

COBUHLOH 6/1aH
(Tbprosulle, BapayH)
Sauvignon Blan
(Targovishte, Vardun)

15,58

2,08

Py6uH / (MneeeH-N/B)
Rubin / (Pleven-IVE)

84,91

49,06

MuckeT OToHEN
(MneseH-NB)

Muscat Ottonel / (Pleven-IVE)

79,79

46,81

AnuroTe / (MneseH-NB)
Aligote / (Pleven-IVE)

33,33

17,20

MuckeT BpayaHCKm
(MneseH-NB)
Muscat Vrachanski
(Pleven-IVE)

93,30

65,70

181




Ctoprosus / (MneseH-N/1B)
Storgozia / (Pleven-IVE)

23,00

11,00

BykeT / (MneseH-UJIB)
Buket / (Pleven-IVE)

58,00

40,00

Hacnapga / (MneseH-N/B)
Naslada / (Pleven-IVE)

60,00

36,00

ANMKaHT Gylle
(Tbprosulie, ¢. KpbLIHO)
Alicante Bouschet
(Targovishte, Krashno)

86,17

37,24

MyckaT Helinmc
(TbprosuLle, c. Abnray)
Muscat Neilys
(Targovishte, Dalgach)

66,67

19,79

n3BO4N
- KpUTUYHNUTE HUCKN  3UMHU
Temnepartypu npe3 2012, 2015 wu
2016 r. ca HaHecnu cepuosHu
nospean Ha Nno3uTe OTI/IexAaHu B
nososute MacmBnm Ha CeBepHa
Bbnrapus. NoBpegute ca B npska
3aBMCUMMOCT OT OCOOeHOCTUTE Ha
copTta, peneda, cunara 1 NpPoabI-
XWUTENHOCTTa Ha Bb3AeiNcTBue Ha
HUCKUTE 3MMHU TemnepaTypu, Tex-
HoMOrMATa Ha oTrnexaaHe u ap.
CTb6n1eHOTO oTrnexnaHe Ha Tesu
coptoBe B CeBepHa bbarapua e
PUCKOBO.
- C Hall-HucKa CcTeneH Ha
YCTOMYMBOCT npe3 roguHuTe Ha
npoyysaHe ca coptoBeTe Mepno,
MuckeT BpayaHckm , PyouH n
LWapaoHe, Npu KOUTO MNPOLEHTBLT
Ha 3arnHanuTte rnaBHU n
3amMecTBaL MbNKM € Ha-BUCOK.
- C no-Bucoka cTeneH Ha yc-
TONYMBOCT Ca COPTOBETE MNOJyYEHU
no MeToda Ha Mexaysmgosarta
xubpuamnsaums Ctoprosmsa n Mucket
Kannblwkn. Mpy TAX NpoueHTa Ha
3armHanuTe rnaBHM M 3amMecTBalln
MbNKA € 3HAUYNTESTHO NO-HUCHK.

CONCLUSIONS

- The critical low winter
temperatures in 2012, 2015 and
2016 have caused serious

damages to the vines grown in the
vineyards of Northern Bulgaria.
The damages were directly
dependent on the biological
characteristics of the variety, the
relief, the intensity and duration of
the low winter temperatures
impact, the  technology  of
cultivation, etc. Stem growing of
these varieties in Northern Bulgaria

IS risky.

- The lowest degree of
resistance during the study period
showed Merlot, Muscat
Vrachanski, Rubin and

Chardonnay varieties, having the
highest rate of frost damaged main
and base buds.

- Higher resistance revealed
the varieties obtained by
interspecies hybridization -
Storgozia and Muscat Kaylashki.
The rate of killed main and base
buds was significantly lower.
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Establishing the degree of resistance to low winter
temperatures of newly-selected vine candidate varieties
and elite hybrids under laboratory conditions
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Institute of Viticulture and Enology, 1 “Kala tepe” Str., 5800 Pleven, Bulgaria

PE3IOME

B cratusAta ca oTpaseHu pesynrta-
TMTEe OT TPV TOAWWIHM MpPOy4YBaHUS 3a
YCTOMYMBOCTTA Ha HUCKN 3UMHU Temnepa-
Typu npu nabopaTopHU YCNOBUSA Ha HOBO-
cenlekUMoHupaHn N030BKN KaHauaaT-cop-
TOBE N enuTHU xnbpnaHn cdopmu. C Haii-
HMCKa CTEeNeH Ha YCTONYMBOCT Npes3 roau-
HUTE Ha MpoyyBaHe € KOHTPOSIHUS copT
Bonrap ot Vitis vinifera L. Bcuykn npoyu-
BaHW HoBOCesiekuuoHnpaHn B  WJIB-
MneBeH [ecepTHM KaHAMAAT-COPTOBE W
€/IMTHN XNbpUAHN dIopMK  MpuTexasat
Mo-BMCOKa YCTOMUYMBOCT Ha HUCKN 3UMHU
Temnepatypu OT KoHTponarta. Mpu TAX
npoueHTa Ha 3arMHanuMTe [/1laBHU U
3amecTBaly NbNKA € 3HAYUTesHO Mo-
HUCBK. TempepaTtypa oT -24°C ce sBsiBa
OTHOCWTENHAa rpaHuua Ha CTyAoyCcTol-
YMBOCT 3a BCWUYKM COPTOBE HE3aABUCKUMO
OT npomnsxoga um

KntoyoBn aymu:  ycToORYMBOCT,
KaHoMpaT-copToBe,  eNNTHU  Xnbpuaw,
rNaBHU MbNKW, 3aMecTBaLLM MbMKU, HUCKK
3UMHM TeMnepaTypu, xnaguaHa kamepa

SUMMARY

The paper presents the results of a
three-year study on low  winter
temperatures resistance in laboratory
conditions  of newly-selected vine
candidate varieties and elite hybrid forms.
The lowest rate of resistance during the
years of the study had the control variety
Bolgar from Vitis vinifera L.

All tested newly-selected in IVE-Pleven
table grapes candidate varieties and elite
hybrid forms showed higher resistance to
low winter temperatures compared to the
control. Their rate of killed main and base
buds was significantly lower.

However, temperature of -24°C was the
relative limit of cold resistance for all
varieties regardless of their origin.

Key words: resistance, candidate
varieties, elite hybrids, main buds, base
buds, low winter temperatures,
refrigerating chamber
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yBO/.

BbnpochbT 3a ycTaHoBsABaHe-
TO CTeneHTa Ha YCTOMYMBOCT Ha
1030BUTE COPTOBE KbM HUCKM 3UM-
HW TemnepaTypu e 0co6eHOo akTya-
NeH 3a pailloHa Ha CesepHa bbsi-
rapus. C m3paseH TUNUYEH KOHTU-
HEeHTa/IEH KNUMarT, B paloHa nepu-
O[MYHO Mpe3 3MMHUTE Meceum na-
AaT KPUTUYHKM 3a /1030BOTO pacTe-
HWEe HWUCKM Temnepartypu, KOUTO
fosexgaar [0 MoHmxaBaHe Ha fo-
6uBuUTE OT rpo3ae, a NoHAKora v 4o
3armBpaHe Ha /103uTe OTI/IeXaaHu
Ha CTbO1eHN DOPMUPOBKMN.

[MpoyyBaHMA 3a ycTaHOBSIBa-
He CbLIHOCTTa Ha yCToWuMBOCTTa
Ha /N03UTe KbM HUCKM 3UMHU
Temnepatypy ca npoBexaaHu OT
Barov and Naydenova (1969),
Dobreva et al. (1995; 2006 wu
2007), CnasuyeBa (2008), Bbnues
(1978), VeaHOoB (2011) n Aapyru
cumTart, Yye nogobpsieaHe ycTonum-
BOCTTa Ha /1030BUTE COPTOBE KbM
HUCKM TemnepaTtypu Moxe fa ce
NMOCTUIHe Yype3 MeToa Ha MnosioBa-
Ta xuépuansauyms npm nosata.

Llenta Ha  HacToAWETo
nscneaBaHe e fga ce YCTaHOBM
YCTOMUYMBOCTTA KbM HUCKM 3UMHMU
Temnepatypy npu iabopaTopHn
ycnosus (xnagunHu kKamepu) Ha
HoBOCefnekuyoHupaHn B W/IB-
MneBeH N030BM KaHAUAAT-COPTOBE
N eNUTHN XN6PUAHN DOPMMU.

MATEPWNAN N METO4WA

YCTOUMBOCTTA Ha  HUCKM
3UMHM TemnepaTypy Ha HoBOCe-
NEKUMOHMPaHUTE N1030BM KaHaMAaT-

INTRODUCTION

The issue of determining the
degree of vine varieties resistance
to low winter temperatures is
especially relevant in the area of
Northern Bulgaria.

With pronounced typical continental
climate during the winter months
the temperatures fall down critically
low in the area for the vines,
resulting in reduced grapes Yyield
and sometimes death of the vines
grown on stem training systems.

Studies to determine the
nature of the grapevines resistance
to low winter temperatures have
been carried out by Barov and
Naydenova (1969), Dobreva et al.
(1995; 2006 and 2007), Slavcheva
(2008), Valchev (1978), Ivanov
(2011) and other  authors
considered that improving the vine
varieties  resistance to low
temperatures could be achieved by
the method of sexual hybridization
of vine.

The objective of this study
was to determine the low winter
temperature  resistance  under
laboratory conditions (refrigerating
chambers) of newly-selected at
IVE-Pleven vine candidate
varieties and elite hybrid forms.

MATERIAL AND METHODS
The low winter temperatures
resistance of the newly-selected
vine candidate varieties and elite
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COpTOBE U  €J/IMTHU  XUOPUAHM
dhopmu ca oTyeTeHu No meToga Ha
KoHgo (1970), Cnas4yeBa (2008) u
MBaHoB (2011). ONUTHUTE NO3K OT
KOUTO ce B3umaT npobute ce
oTrnexpaar cTbb/21eHo, ABYCTpaHeH
KOPAOH, B CeNeKkuMOHEH Yy4yacTbK
cb3gageH B EkcnepumeHTanHata
6a3za Ha W/1B-MneBeH. 3a M3BeEX-
[aHeTo Ha onuta ce cbbupaxa
cpegHn npobu oT1 50-60 6pos
efHoroguwH1  fetopacnm  OT
n3cneaBaHuTe KaHaupaT-copToBe
N XMpuau 1 ce oTynTalle npoueH-
Ta Ha 34paBuTe rNaBHM U 3aMecT-
BallM MbMKU B 3MMHUTE 04N Clej
npompassiBaHe B X/1afWU/IHN Kame-
py Npu onpefenieH TemnepaTypeH
pexum. OTYMTaHeTo Ha nospeauTe
e NnpaBeHO OKOMEPHO cnef npepe-
31 Ha 3UMHUTE ouun. Ekcnepumen-
TbT € nNpoBexaaH npes3 2013, 2014
n 2015r. O6eKkT Ha u3scnenBaHeTo
ca kaHaupat-coptoBete V 1-40
(Mupo), V 8-2 (HaipgeH) n V 6-18
(BUT) 1 enutHUTE XN6pUaHN dop-
Mn V 39-80 n V 39-75. KoHTposieH
copt e bosrap (Vitis vinifera L.)

PE3YNTATUN NN OBCbXXOAHE
[Mpy npompassaBaHeTo npose-
[eHo npe3 mecel, aHyapu 2013r. ¢
Hal-HUCBK MPOLEHT 34paBu rnas-
HW 1 3aMecTBaLly NbNKA B 3UMHU-
T€é 04U/ € KOHTPONHUAT CcopT
Bonrap (Ta6nuua 1). Mpu t° -18°C
NPOLEHTBLT Ha 34paBuUTe [NaBHU
nbnkn e 25,88%, a Ha 3amecTBaLu-
Te 74,12%, a npu t° -24°C — 0,00%
rNaBHN 1 3amMeCcTBaLLy MbIKU.

hybrid forms was recorded by the
method of  Kondo (1973),
Slavcheva (2008) and Ivanov
(2011). The experimental vines,

from which the samples were
taken, were grown on stem,
bilateral cordon training in a
selection section at the

Experimental Base of IVE-Pleven.
Average samples of 50-60 annual
shoots of the studied candidate
varieties and hybrids were taken
for the trial and it was accounted
the rate of healthy main and base
buds in the winter eyes after
frosting in refrigerating chambers
at a specified temperature regime.
The damages were identified
visually after cutting the winter
eyes. The trial was carried out in
2013, 2014 and 2015. The object
of the study were the candidate
varieties V 1-40 (Miro), V 8-2
(Nayden) and V 6-18 (Vit) and the
elite hybrid forms V 39-80 and V
39-75. The control variety was
Bolgar (Vitis vinifera L.)

RESULTS AND DISCUSSION

During the frosting in January
2013, the lowest rate of healthy
main and base buds had the
control variety Bolgar (Table 1). At
t° -18°C the rate of healthy buds
was 25.88%, of the base buds
74.12%, while at t° -24°C — 0.00%
main and base buds.
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Ta6nuua 1. CTeneH Ha NoBpeayn Ha 3MMHW 04K criefl NpoMpassiBaHe B X/1aauiHa

kamepa (B %) npe3 2013r.

Table 1. Rate of damages to the winter eyes after frosting in refrigerating

chamber (%), 2013

KoHTpona / Control t-18°C t-24°C
\(/: opT / >/(MH6%MAd FnaBHn 3amectBawy [naBHn 3amectBawy [nasHM  3amecTsalim
ariety / Hybri Main Base Main Base Main Base
% % % % % %
bonrap 79.90 95.96 25.88 44.12 0.00 0.00
Bolgar
V 1-40 (Mupo) o4 6 98.80 31.24 76.44 5.10 17.14
(Miro)
V 39-80 99.80 100.00 29.44 68.18 4.90 20.19
V 39-75 100.00 100.00 40.11 70.18 7.40 29.16
V82 (HaiigeH) o7 4 99.00 29.11 42.44 0.00 10.11
(Nayden)
V618 (Bur) 96.60 98.90 38.44 50.10 0.00 8.20

(Vit)

Mpn kaHgupat-copToBeTe U
e/IMTHU XMBpUaHN hopMM NPOLEH-
TbT Ha 34paBuUTE T[/1aBHU MbIKU
Bapupa npu t° -18°C ot 28,11%
npu V 8-2 no 40,11% npwn V 39-75.
Mpu t° -24°C o1 0,00% npu V 8-2 1
V 6-18 po 7,40% npu V 39-75%.
[MpoueHTbT Ha 3gpaBuTe 3aMecT-
BallM MbMKM MO BapuaHTu npu t°
-18°C ca ot 42,44% 3a V 8-2 [0
76,44% npwu V 1-40, a npu t° -24°C
oT 8,20% 3a V 6-18 po 29,16%
npu V 39-75.

Pe3syntatnte oT npompassa-
BaHeTo nposegeHo npe3 2014r.
oTpaseHn B Tabnuuya 2 nokassart
cnefHoTo. OTHOBO C Hal-HUCHK
NPOLEHT Ha 34paBu [N1aBHU WU
3amecTBalWM NbMNKA B 3UMHUTE
04N € KOHTPOJTHUAT copT Bonrap u
npwn AsaTta BapuaHTa Ha npompa-
3sBaHe — t° -18°C 10,15% 3apasu
rnasHu n 20,20% 3amecTBaLln, a
npu t° -24°C 0,00% rnaBHU W
3amecTBaLy NbMNKN.

[Mpn kaHpupaT-copToBETE WU

For the candidate varieties
and elite hybrid forms the rate of
healthy main buds varied at t° -
18°C from 28.11% for V 8-2 to
40.11% for V 39-75, while at t° -
24°C from 0.00% for V 8-2 and V
6-18 to 7.40% and 75% for V 39.
The rate of healthy base buds per
variants at t° -18°C was from
42.44% for V 8-2 to 76.44% for V
1-40, while at t° -24°C from 8.20%
for V 6-18 to 29.16% for V 39-75.

The results of the frosting
carried out in 2014, presented in
Table 2 showed the following.

Again, the lowest rate of healthy
main and base buds in the winter
eyes had the control variety Bolgar
in both variants of frosting — t°
-18°C — 10.15% healthy main and
20.20% base buds, while at t°
-24°C — 0.00 main and base buds.

In the candidate varieties and
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eNMTHUTE XN6puaHN opmu, npo-
LEHTBT Ha 34paBuUTeE rNaBHU Mbl-
KW No BapuaHtn e — npu t° -18°C
ot 10,11% npn V 8-2 po 40,11%
npu V 1-40, a npu t° -24°C e ot
0,00% npm V 39-80, V 8-2 n VvV
6-18 po 6,13% npn V 39-75. lNpo-
LEeHTbT Ha 34paBUTE 3aMecTBally
Nbnkn e — npu t° -18°C o1 22,44%
npun V 8-2 go 54,10% npu V 39-75,
a npu t° -24°C ot 4,76% npu V
39-80 po 15,40% npun V 39,75.

the elite hybrid forms, the rate of
healthy main buds per variants
was at t° -18°C from 10.11% for V
8-2 to 40.11% for V 1-40, while at
t° -24°C- from 0.00% for V 39-80,
V 8-2 and V 6-18 to 6.13% for V
39-75. The rate of healthy base
buds was - at t° -18°C from
22.44% for V 8-2 to 54. 10% for V
39-75, while at t° -24°C from
4.76% for V 39-80 to 15.40% for V
39.75.

Ta6nuua 2. CTeneH Ha NOBpeAMn Ha 3MHW 04K crief NpomMpassiBaHe B X/1aansHa

kamepa (B %) npe3 2014r.

Table 2. Rate of damages to the winter eyes after frosting

chamber (%), 2014

in refrigerating

KoHTpona / Control t-18°C t-24°C
COPT / XVI6PVIF. FnaBHn 3amectBawm [naBHuM 3amecTBawy [NaBHM  3amecTBalim
Variety / Hybrid Main Base Main Base Main Base
% % % % % %
Bonrap 86.40 90.20 10.15 20.20 0.00 0.00
Bolgar
E/M:iLl:cA)f)O (M1po) 70 34 88.89 40.11 50.60 4.47 11.94
V 39-80 77.27 81.82 30.11 40.18 0.00 4.76
V 39-75 87.86 92.15 29.18 54.10 6.13 15.4
V82 (Haitper) g1 o9 95.45 10.11 22.44 0.00 9.76
(Nayden)
X/%ls (Bu) 90.00 96.97 20.41 30.10 0.00 6.13
Mpn npompassBaHeTo npo- During the defrosting in
BeAeHo npe3 2015r. HoBocenekuun- | 2015, the newly-selected

OHMpaHWTE KaHAuaaT-copToBe U
e/IMTHN XM6puAHM POPMM OTHOBO
nokasaxa no-BMCOKa YCTOMYMBOCT
Ha HWUCKN 3UMHK TemnepaTtypu OT
KOHTPOJIHUSA copt Bonrap
(Tabnuua 3).

Mpwu copT Bonrap NPoOLEHTBLT
Ha 34paBuTe rnaBHM U 3amecTBa-
WY MbNKU NO BapuaHTh e — npu t°
-18°C - 6,00% rnaBHu 1 9,83% 3a-
mMecTBalluy, a npu t° -24°C — 0,00%
rMaBHW N 3aMeCcTBaLLM MbKW.

candidate varieties and elite hybrid
forms showed again higher
resistance to low winter
temperatures compared to the
control variety Bolgar (Table 3).

For Bolgar variety the rate of
healthy and base buds per
variants was at t° -18°C — 6.00%
main and 9.83% base buds, while
at t° -24°C — 0.00% main and base
buds.
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Ta6nuua 3. CTeneH Ha NoBpeayn Ha 3MMHW 04K criefl NpoMpassiBaHe B X/1aauiHa

Kamepa (B %) npe3s 2015r.

Table 3. Rate of damages to the winter eyes after frosting

chamber (%), 2015

in refrigerating

KonTpona / Control t-18°C t -24°C
Copt / Xubpung MnasHn 3amecTtBawm [naBHM 3amecTBawy [NaBHM  3amecTsalin
Variety / Hybrid Main Base Main Base Main Base
% % % % % %
bonrap 25.32 62.02 6.00 0.83 0.00 0.00
Bolgar
E/M%r-:)o (Mipo) 3550 58.16 34.16 40.10 3.14 10.60
V 39-80 60.14 66.15 24.16 43.48 2.6 10.14
V 39-75 23.47 64.71 22.00 48.00 11.36 48.18
V82 (HaiigeH) 4 80.00 32.69 75.00 8.00 52.00
(Nayden)
V618 (Bu) 50.00 68.80 25.70 48.00 0.00 7.8

(Vit)

MonyyeHute pesyntatn npu
KaHauaarT-copToBeTe U enNTHUTE
XnbpuaHn dopmm ca — npu t°
-18°C — 22,00% 3apaBu TNaBHY
npu V 39-75, 24,16% npu V 39-80,
25,70% npu V 6-8, 32,69% npu V
8-2 1 34,16% npu V 1-40, a npu t°
-24°C - 0,00% 3a V 6-18, 2,6% 3a
V 39-80, 3,14% 3a V 1-40, 8% 3a
V 82 un 11,36% 3a V 39-75.
34paBute 3amecTBaly MbMKA MO
BapuaHTn ca — npu t° -18°C — V
1-40 — 58,16%, V 39-75 — 64,71%,
V 39-80 - 66,15%, V 6-18 -—
68,80% 1 V 8-2 — 90,00%, a npwu t°
-24°C -V 6-18 — 7,8%, V 39-80 —
10,14%, V 1-40 - 10,60%, V
39-75-48,18% n V 8-2 — 52,00%.

n3BO4UN
- Mpy BCUYKM BapuaHtTM Ha
npomMpassBaHe Ha 3peninm JieTo-
paciv B 1abopaTopHN YC/10BUSA
(xnagnnHu kamepu), KOHTPOSTHUAT
copT Bonrap ot Vitis vinifera L. e ¢
Hal-HUCBK MNPOLEHT Ha 34paBu

The obtained results for the
candidate varieties and the elite
hybrid forms were — at t° -18°C —
22.00% healthy main buds for V
39-75, 24.16% for V 39-80,
25.70% for V 6-8, 32.69% for V
8-2 and 34.16% for V 1-40, while
at t° -24°C — 0.00% for V 6-18,
2.6% for V 39-80, 3.14% for V
1-40, 8% for V 8-2 and 11.36% for
V 39-75. The healthy base buds
per variants were — at t° -18°C — V
1-40 — 58.16%, V 39-75 — 64.71%,
V 39-80 — 66.15%, V 6-18 — 68.80%
and V 8-2 — 90.00%, while at t° -
24°C — V 6-18 — 7.8%, V 39-80 —
10.14%, V 1-40 — 10.60%, V 39-75
—48.18% and V 8-2 — 52.00%.

CONCLUSIONS
- In all variants of
frosting of mature shoots in
laboratory conditions (refrigerating
chambers), the control variety
Bolgar from Vitis vinifera L. had the
lowest rate of healthy main and
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rMaBHNW M 3amecTBally MbMKA B
3MMHUTE 04un. Bcnukm npoyysaHu
HoBOCeNnekuuoHupaHn B WIB-
MneBeH pgecepTHM  KaHaouaar-
COPTOBE U €/IUTHU XMbpuaHu dop-
MW NpuTeXasaTt Mo-BMCOKa YCTOWN-
YMBOCT Ha HUCKM 3UMHU Temmnepa-
TYpW OT KOHTponara.

- B ycnosudaTta Ha ekcnepu-
MeHTasiHaTa paboTta KoHcTatuMpax-
me, ye t° -24°C ce siBABa OTHOCK-
TesHa rpaHvua Ha CTy[oycTonuu-
BOCT 3a BCUYKM COPTOBE, He3aswu-
CMMO OT npousxoda uM, crep Kato
MW Npu  HOBOCEJIEKLNOHUPaHUTE
MeXxayBuaoBM KaHAMOaT-copToBe
N XMbpuan ce nosiBsiBaT CEpPUO3HU
noBpeau no rnaBHUTE 1 3aMecTBa-
LW MBIKK.

- Pasnukute B yCcTOMYMBOCTTA
KbM HUCKUTE 3UMHWU Temneparypu
npes3 otaesiHATE TOAUHU € B npska
3aBUCUMOCT  OT  KAUMatuyHute
yCNoBUA Npe3 oTAenHarta roaunHa,
npunaraHa arpotexHuKka n CpoYHO

n Ka4eCTBEHO UM3BEXOAaHE Ha
pacTuTesIHo-3alnTHUTE
MeponpuaTus.
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base buds in the winter eyes. All
studied newly-selected in IVE-
Pleven table grapes candidate
varieties and elite hybrid forms had
higher resistance to low winter
temperatures in comparison with
the control.

- Under the
experimental conditions it was
found that t° -24°C was the relative
limit of cold resistance for all
varieties regardless of their origin
as the newly-selected interspecies
candidate varieties and hybrids
had also serious damages in their
main and base buds.

- The differences in the
low winter temperatures resistance
over the vyears was directly
dependent on the weather
conditions in the particular year,
the agricultural practices and
timely and quality applying of plant
protection measures.
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PE3IOME

B W/B-lMneBeH e npoy4yeHO Bb3-
[OECTBNETO Ha PaCTeXHMS CTUMynaTop
RootMost BbpXy BKOpeHsBaHETO Ha npu-
cafleHn pe3Huun ot coptoseTe Mepno u
MuckeT  BpayaHCKM  Ha  MOAJIOXKKA
BepnaHavepu X Punapua CO4. MNMpoaykTbT
e BHeceH B pgos3a 0,8 l/da, gBykpaTHo,
ypes nonmeHUTE Boaw (chepTuraums).

YCcTaHOBEHO €, Ye npusaraHeTo Ha
RootMost Boau oo HapacTBaHe Ha [o06u-
Ba CTaHAapTeH nocafbyeH maTepuan.
NosuTte, nonyyeHu cnep TpeTMpaHe C
pacTexHuss CTUMynartop Cce XapakTe-
pusnpart ¢ no-rofiemMu Ab/MKMHA 1 aname-
Tbp Ha netopactuTte. RootMost He B/use
HeratMBHO BBbPXY CTENeHTa Ha y3psBaHe
MU Ccb3gaBa ycnosusa 3a dopmupaHe Ha
e/[lHOroAuLLIEH 3psAn NpupacT ¢ no-ronsama
ObXnHa 1 Maca.

KntouoBun aymn: nosa, BKOPEHWUIN-
we, RootMost, no6us, netopactu, efHo-
roguviieH npupact

YBO/],

HamansaBaHeTo Ha BpeaHOTO
Bb3AEeCTBME Ha nectuumguTe e
npeanocTaBka 3a BCe MO-4ECTOTO

SUMMARY

In IVE Pleven an investigation was
carried out on the effect of the growth
stimulator RootMost on rooting of cuttings
of Merlot and Muscat Vrachanski varieties
grafted to Berlandieri X Riparia SO4
rootstock. The product was applied at a
dose of 0.8 l/da, twice through the
irrigation water (fertigation).

It was found that the application of
RootMost resulted in increased standard
vine propagation material production.
Vines, obtained after treatment with the
growth stimulator were characterized by
greater length and diameter of the shoots.
RootMost did not affect adversely the
degree of maturation and created
conditions for the formation of mature
annual growth of greater length and mass.

Key words: vine, nursery,
RootMost, yield, shoots, annual growth

INTRODUCTION

Reducing the harmful effects
of pesticides is a prerequisite for
the increasing use of fertilizers and
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n3nosn3BaHe Ha TOpoBe U pac-
TEXHW CTUMynaTopu ¢ 6uosornyeH
npousxon. Peanua nscnensaHna B
Tasn 06s1acT nokaseaT, 4ye TO3u
TUN BellecTBa MnoBuLaBaT KOJu-
4eCcTBOTO U KA4YeCTBOTO Ha fobusa
npu nweHuya, cnbHYornepn, 3e-
NIEHYYKOBW, OBOLLHM W AeKopaTuB-
HWN pacTteHunsa (Jenyes n CTOAHOBA,
2015; 3anpaHoBa 1 ATaHacoBa,
2009; Kaptancka n gp., 2003 un
Ap.). TlNpoy4ysaHuATa npoBefeHun
oT [laBnoBa u bvuBapoBa, 1992;
MaHaioToB 1 gp., 2004; MNMeTkoBa u
Mopsa3os, 2007; [llayueB wn Aap.,
2008; TleoprmeBa u Hwukonosa,
2010; TlauweB wu pgp., 2010;
Georgieva and Nikolova, 2010;
Nikolova and Georgieva, 2010,
nokassar, 4e TeyHuTe TOpoBe
oKasBaT MOJIOXKUTENIHO BNUAHME
BbpXy npouecute Ha JINCTHOTO U
KOpPeHOBO NnoaxpaHBaHe Ha pacTe-
HUATa 3a noBullaBaHe Ha fJobvsa
N KayecTBOTO Ha cemeHaTa. [1oBu-
LaBa ce ycTon4MBOCTTa Ha pacTe-
HMATA Ha HUCKM Temnepatypu u
3acyllaBaHe, Kakto M Ha npoayk-
UuATa NpU CbXpaHaBaHe U TpaH-
cnoptupaHe. W3cnegsaHusata Y
Hac No Te3u BLNPOCKU ca Bce oLle
HegoCTaTbYyHU U HEMbBJIHN.
Heobxoanmoctta oT nogo6-
psABaHe Ha TexHosiormgata 3a npo-
N3BOACTBO Ha J1030B MnocajbyeH
Matepvan e npuynHa 3a ronsm
6poii npoyuyBaHMsi Ha NOA06HU
BellectBa. OCBEH TAXHOTO CTUMY-
nupawo AencTene, MHTepec npea-
cTaBnsaBaT U MeToAuTe N CPOKOBe-
Te 3a TpeTupaHe Ha npucageHute
pesHuun c Tax. B kpaa Ha XX Bek

growth stimulators of biological
origin. A number of studies in this
area have shown that this type of
substances increase the quantity
and quality of vyield in wheat,
sunflower, vegetable, fruit and
ornamental plants (Delchev and
Stoyanova, 2015; Zapryanova and
Atanasova, 2009; Kartalska et al.,
2003, etc.).

The investigations carried out by
Pavlova and Bachvarova, 1992;
Panayotov et al., 2004; Petkova
and Poryazov, 2007; Pachev et al.,
2008; Georgieva and Nikolova,
2010; Pachev et al, 2010;
Georgieva and Nikolova, 2010;
Nikolova and Georgieva, 2010,
have demonstrated that liquid
fertilizers have a positive effect on
the foliar and root nutrition of
plants to improve the seeds yield
and quality. It also enhanced the
plant resistance to low
temperatures and drought, as well
as the product quality during
storage and transport.

The studies in Bulgaria on these
issues are still insufficient and

incomplete.
The need of vine propagation
material production technology

improvement has been the reason
for the numerous studies of such
substances. Besides their
stimulating effect, the methods and
timing for the treatment of the
grafted cuttings with them have
been of interest.

At the end of the 20" century
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ca nposexnaHu un3scneasaHua 3a
npunaraHe Ha 6GuocTUMyiaTopu
HenocpeAcTBeHO MNpeau npucax-
AaHeTo, ypes3 TpeTupaHe Ha nopg-
NOXKOBUTE pPe3HULN. YCTaHOBEHO
e, ye ToBa JonpuHacs 3a no-g4obpo
npoTuyaHe Ha KanycoobpalyBaHe-
TO 1 OT Tam 3a nosiyyasaHe Ha no-
BUCOK A06MB CTaHAApPTHU 1031
(Pagynos n gp., 1989, MBaHoBa U
Hwukonos, 1996). Npe3 nocnegHute
roguHu npoy4ysaHuATa Cce CbCpe-
foToyaBaTr BbpXy Bb3LeNCTBUETO
Ha  CcTUMynupawuTe  MNPOAYKTU
cnef, BHaCAHeETO UM NMpu 3akansasa-
He cnep cTpatudukaumata M no
BpemMe Ha Beretauusata Ha pesHu-
UuTe BbB BKOPEHWIULETO. YcTa-
HOBEHO e, 4Ye BKOpeHsABaHeTo U
pactexa vMm ce nosAusABaTt MNoJsio-
XUTENHO OT UMYHOUMUTOUT, Xymy-
ctum 1 ap. (Aumntposa u ap., 2010;
Tsvetanv et al., 2014). Joka3aHa e
MKOHOMMYecKaTa LeniecbobpasHoCT
Ha TpeTupaHeTo C NMpo-AyKTU OT ce-
puata ,PusoctmmM” npu Npoun3BoA-
CTBO Ha npucazeHn /1031 Nno KapTo-
HaxXkHUA meTtof, (Kuposckn, 2014).

Llenta Ha HaCTOALLOTO
n3cnegsaHe e fga ce npocnegu
BIMSAHNETO Ha pacTexHus
ctumynatop  RootMost  Bbpxy
BKOPEHABAHETO Ha nNpucajeHu
NI030BN pPEe3HUUM U Aa Ce OLUeHwu
edpekTbT OT npwusaraHeTo My npu
npoun3BoACTBOTO Ha N0308B
nocagbyeH martepuai.

MATEPVAT N METOON

OnuTbT € n3BefeH B nepuo-
fga 2014-2015 r. B /1030BOTO
BKOpeHunuwe Ha W/IB — lnesBeH.

studies have been carried out on
biostimulators application
immediately before grafting, by
treating the rootstock cuttings.

It has been found that this
contributed to better callus
formation and hence obtaining a
higher vyield of standard vines
(Radulov et al., 1989, Ivanova and
Nikolov, 1996). In recent years, the
studies have been focused on the
stimulating products impact after
their introduction on hardening
after stratification and during the
vegetation of the cuttings in the
nursery.

It was found that rooting and
growth were positively affected by
Imunocitofit, Humustim, etc.
(Dimitrova et al., 2010; Tsvetanov
et al., 2014). It had been proved
the cost-effectiveness of treatment
with products of Rizostim series in
the production of grafted vines by
the outer method (Kirovski, 2014).

The objective of this study
was to investigate the growth
stimulator RootMost effect on
rooting of the grafted vine cuttings
and to evaluate the effect of its
application in vine propagation
material production.

MATERIAL AND METHODS
The trial was carried out in
the period 2014-2015, in the vine
nursery of IVE - Pleven. Cuttings of
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3non3BaHn ca pe3Huunm ot
coptoBeTe Mepsio (YepBEH BUHEH)
n Mucket BpadvaHcku (651 BUHEH),
npucageHun Ha nogsioxkara
BepnaHanepn X Punapua COA4.
Cnep, 3akansBaHeTo Te ca Habo-
OEeHV B [ABYpefoBU NiexXn Ha AbJl-
6ounHa 15-16 cm npu BbLTPepe-
[0BO pa3CcTosfiHue 7-8 cm. Mexnay-
pefoBoTo pascTodHue e 50 cm.
OnNnTBLT € 3a/10KEH B YeTUpu MNoB-
TOpeHuA no netaecert 6pos npuca-
AeHun pe3Huuun. lNpe3 Beretaumdata
ca OTrnexgaHu no TEexXHO/orvATa,
Bb3npueta oT W/1B-INneBeH.
RootMost e BHacAH C MNOSIMBHUTE
BOAM (pepTuraums) ypes cucrema-
Ta 3a KankoBo HanosiBaHe B 03a 8
I/ha. PactexHusar ctumynartop e
npunaraH AByKpaTtHO npubnnsun-
TeNIHO WecTaeceT N ocemMaeceT AHU
cnep HaboXpaHeTo Ha pesHuunuTe
BbB BKOpeHunuieto. CpokoBeTe ca
CbobOpaseHu C npoueca Ha KOpeHo-
obpasyBaHe U CTEMeHTa Ha pa3BuTME
Ha HaJ3emMHara BeretaTvMBHa maca.
RootMost e npoaykT, paspa-
60TeH Ha 6a3aTa Ha EKCTpakT OT
BOAOpAacC/N U CbAbpXa OCHOBHUTE
XpaHutenHn enemeHtTM N, P n K,
KaKToO 1 asifTMHoBa KucesnvHa, UUTo-
KAHVHM 1 ap. GUONOMMYHO aKTUBHM
BewecTtea. EdektbT My npu np-
OM3BOACTBOTO Ha J/1I030B Mocajb-
YyeH Marepuasi e oueHaBaH o
cnefHUTe nokasatesnu:
- WMHTEH3MBHOCT Ha pacTexa Ha
rnaBHuA JietopacTt (Ab/HKMHA Ha
rnaBHuA netopact B AMHaMuKa —

Cm, CKOpPOCT Ha pactexa -—
mm/geHoHoLue);
- CTeneH Ha y3psBaHe Ha

Merlot variety (red wine) and
Muscat Vrachanski (white wine),
grafted to Berlandieri X Riparia
SO4 rootstock were used. After
hardening they were planted in
double-row beds at a depth of
15-16 cm at inter row distance of 7
to 8 cm. The distance between the
rows was 50 cm. The trial was set
in four repetitions of fifty grafted
cuttings. During the vegetation
they were grown in accordance
with the technology adopted by
IVE - Pleven. RootMost was
introduced with the irrigation water
(fertigation) through the drip
irrigation system at a dose of 0.8
I/da. The growth stimulator was
applied twice about sixty and
eighty days after planting of the
cuttings in the nursery.

The terms were consistent with the
rooting process and the above-
ground vegetative mass growth.

RootMost was developed
based on seaweed extract,
containing the basic nutrients N, P
and K, as well as alginic acid,
cytokinins and other biologically
active substances. Its effect in the
production of vine propagation
material was evaluated according
to the following criteria:

- growth intensity of the main
shoot (length of the main shoot in
dynamics — cm, growth rate —
mm/day);

- maturation rate of the main
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rnaBHMA netopact — %
- Ob/DKMHA Ha 3penus npu-
pacT Ha efjHa /103a — cm
- Maca Ha 3penus npupacTt Ha
efHa nosa—g
- anameTsp Ha 1P mexay-
Bb3Me — mm
- Opoii KopeHn Ha egHa f1o3a
- [Oo6UB CTaHAapTHU BKope-
HeHn no3n — %

NHTEeH3UBHOCTTA Ha pacTexa e

npocnejeHa No  BpeMe  Ha
Beretauusita. laHHuTe 3a gobusa u
OMOMETPUYHMTE  MOKasaTenn ca

nosiyyeHn crnep u3BakAaHeTo Ha
nocagbyHus matepuasn oT JI030BOTO
BKOPEHW/NLLE W COPTMPaHeTo Ha
npucageHnTe BKOPEHEHWN N03MN.
Pesyntatnte ca obpaboTeHu
ypes  AWCNEPCUOHEH  aHau3
(AnmoBa 1 MapwuHkoB, 1999).

PE3YJITATU N OBCBb)XOAHE
BHacAHeTO Ha RootMost e
npoBeAeHO npe3  Mecey, toau
(15.07.2014 r. n 10.07.2015 r.), npu-
6/IM3UTENHO WecTaeceT [HU cnef
HaboXaaHeTo Ha pe3HuunTe BbLB
BKOpeHunuwieTo. JlokasaHo e, 4e
npes3 To3n nepuos Te umaT KOpeHo-
Ba cuctema ¢ gbskmHa 0,20-0,30 m
(UseTtaHoB 1 KymaHos, 2010). Tosa
UM [aBa Bb3MOXHOCT Mb/IHOLEHHO
Aa ycBosiBaT XpaHUTENHUTE BeLlec-
TBa, MOCTbLMNBALWM C MOANBHUTE BO-
an. Qb/kuHata Ha ieTopctute npu
TpeTupaHnTe BapuaHTu U KOHTPOIN-
Te B TO3¥ MOMEHT € OTHOCUTEsIHO
n3pasHeHa (Ta6bnvua 1). Pesynta-
TUTE OT NnpocnegfaBaHeTO Ha AWMHa-
MUKaTta Ha pacTtexa npe3 2014 wu
2015 r. ca egHoOMNOCO4YHN — cnef
BHacAHeTo Ha RootMost gbmknHata

shoot — %

- mature growth length per
vine —cm

- mature growth mass per
vine— @

- diameter of the 2™
internode — mm
- number of roots per vine
- yield of standard rooted
vines — %

The growth intensity was

monitored during the vegetation.
The data on yield and the biometric
indicators were obtained after
removing the propagation material
from the vine nursery and sorting
of the grafted rooted vines.

The results were processed
by analysis of variance (Dimova
and Marinkov, 1999).

RESULTS AND DISCUSSION

RootMost was introduced in
the month of July (July 15, 2014
and July 10, 2015), approximately
sixty days after planting the
cuttings in the nursery. It has been
shown that during this period they
have already a root system with a
length of 0.20-0.30 m (Tsvetanov
and Kumanov, 2010). That allowed
them to absorb fully the nutrients
introduced with the irrigation water.
The shoot length of the treated
variants and the controls at this
point was relatively the same
(Table 1). The results of the growth
dynamics in 2014 and 2015 were
meaningful — after RootMost
introducing the shoot length had
significantly increased more
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Ha netopacTtnute ce yBesinyaBa 3Ha-
YNTESTHO NO-UHTEH3UBHO B TpeTUpa-
HNUTE BapunaHTW.

intensively in the treated variants.

Ta6nvua 1. JMHamMuka Ha pacTex Ha sieTopacTuTe cref TpeTMpaHe Ha

npucageHnTe pe3Huym c RootMost.

Table 1. Shoot growth dynamics after treatment of the grafted cuttings with

RootMost
ObmknHa Ha netopactuTe / Shoot length (cm)
S o
£5852888 255, 88 |53 (&3
Bapuantn |8SS8/2 5|28 85320 2o 23
Variants |28 65| T oo Sz o=(Fo S x>
ol Ef%|lemem FoB98m L= L
aEEX)IoBIET S=252/a7 o9 27
29552555 582758 |55 |35
C & |—*==* EDC:)_ =< == > =
2014 .
Merlot K 41,3 63,5 81,5 95,5 103,0 | 103,0
Merlot R 43,3 68,8 104,8 118,5 122,5 | 122,5
M Vr.* K 37,0 [58,0 99,0 117,0 121,0 | 122,0
M Vr. R 37,3 [60,5 111,3 141,3 145,0 | 146,5
2015.
Merlot K 23,8 [28,6 34,1 42,5 51,6 57,5
Merlot R 26,6 (425 54,5 69,8 76,0 79,8
M Vr. K 20,0 [27,8 40,5 51,3 62,3 68,0
M Vr. R 23,0 (37,8 56,1 69,6 79,8 86,8
*M Vr. - Muscat Vrachanski
C no-cuneH pactex, obycno- In both years the cuttings of
BEH OT COpPTOBUTE pa3nnuyus, npes3 | Muscat Vrachanski were

ABeTe roHN ce xapakTepusupar
pe3HuumTe oT MUCKET BpayaHCKW.
MNpn nocnegHOTO oTYUTaHe, cnep
3aTMxBaHe Ha pacTexa, Ab/DKU-
HaTa Ha neTopacTuTe OT HEeTpeTu-
paHnTe KOHTPO/IN CbLLLECTBEHO OT-
CTbMBa Ha Tas3n B TpeTuvpaHute
BapuaHTu. lNMpe3 2014 r pa3nukaTta
npu MuUCKeT BpayaHCKM € Aokasa-
Ha [npn GD(5,0%) = 20,432;
GD(1,0%) = 37,505; GD(0,1%) =
83,094], a npe3 2015 r. npu ABata
copta e pobpe ocurypeHa [npu
GD(5,0%) = 8,431; GD(1,0%) =
15,477; GD(0,1%) = 34,290 3a

characterized by more intensive
growth, determined by the varietal
differences. During the last
accounting, after the subsiding of
the growth, the shoot length of the
untreated controls was
significantly lower than that of the
treated variants. In 2014, the
difference in Muscat Vrachanski
was proven [at GD(5.0%) =
20.432; GD(1.0%) = 37.505;
GD(0.1%) = 83.094], while in 2015
it was well supported for both
variants [at GD(5.0%) = 8.431,
GD(1.0%) = 15.477; GD(0.1%) =
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copT Mepno n npu GD(5,0%) =
9,829; GD(1,0%) = 18,043;
GD(0,1%) = 39,974 3a copT
MuckeT BpayaHCKu].

Pa3fiMyHuTe KNnMMaTuyHn yc-
NOBUA Npe3 ABeTe roAnHN Ha onu-
Ta ca npuynHa 3a no-cnabata WH-
TEH3MBHOCT Ha pactexa wn [o-
CTUraHe Ha No-mMasiku Ob/DKUHN Ha
netopactute npe3 2015 r. Cko-
pocTTa Ha pacTtexa npe3 Ta3su
roguHa e CbOTBETHO MO-Masika, HO
cnefiBa TeHAeHUMATa, ouyepTaHa
npes 2014 r. [lo-eKCcTpemMHuTe
yCNnoBuaA Ha TO3M BeretauuoHeH
nepunog BOAAT A0 NO-PA3KO OTKPO-
siBaHe Ha pas/INKNTe B CTOMHOCTU-
Te Ha nokasartens Mexay KOHTpO-
nmTe U TpeTupaHuTe BapuaHTtu. B
Kpad Ha nbpBaTa [AeceTAHeBKa
cnefn BHacAHeTo Ha RootMost
CKOpoCTTa Ha pactexa npu
TpeTupaHuTe pe3HuuM OT ABaTa
copTa 3HauUTesIHO MpPEeBBL3XOXAa
Tasn Ha HeTpeTupaHute (Purypa
1). PasnukaTta npn Mepsno e 11,1
mm/geHoHowme, a npu Mwucket
BpayaHCKu — 7 mm/geHoHoLme.
EcTecTBeHNAT TeMn Ha HapacTBa-
He Ha sieTopactute B J1030BOTO
BKOPEHUNULWE npeanonara Hau-
BMCOKW CKOPOCTW Mpe3 BTOpara
NnosioBMHa  Ha  Mecel,  onu
(MpogaHoBa-MapwuHoBa, 2012).
Mpn  HacToAWOTO wu3cnenBaHe
TO3Y nepunoj cbenajga c sBTtopara u
TpeTaTa JecenHeBKa cnep,
NbPBOTO BHacAHe Ha RootMost ¢
nonmBHUTE BOAW. [lelicTBMETO Ha
npoAykta CTUMynupa pacTtexa u
BOAM A0 AONBL/IHUTENHO yBenn4e-
HWe Ha cpefHaTa AeHOHOLLHAa CKO-

34.290 for Merlot variety and at
GD(5.0%) = 9.829; GD(1.0%) =
18.043; GD(0.1%) = 39.974 for
Muscat Vrachanski variety].

The different climatic
conditions during the two years of
the trial were the reason for the
weaker growth intensity and
smaller shoot lengths in 2015. The
growth rate during that year was

relatively smaller however it
followed the trend outlined in
2014. The more extreme

conditions during that vegetation
season lead to sharp highlight of
the differences in the rates for that
indicator between the control and
the treated variants. At the end of
the first ten-day period following
the RootMost introduction, the
growth rate of the treated cuttings
from both varieties significantly
exceeded that of the untreated
ones (Figure 1). The difference in
Merlot was 11.1 mm/day, while in
Muscat Vrachanski — 7 mm/day.

The natural growth rate of the
shoots in the vine nursery
supposed the highest rates in the
second half of July (Prodanova-
Marinova, 2012).

In  this study that moment
coincided with the second and
third ten-day period after the first
introducing of RootMost with the
irrigation water. The product action
stimulated the growth and lead to
a further increase in the average
day rate as its increase compared
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POCT, KaTo HapacTBaHETO N cnps-
MO KOHTpo/siaTa € Mno-3HauYnTesiHo
npu copt Mepno. TeHaeHumATa ce
3anasBa 1 cnepj BTOPOTO BHAcAHe
Ha  RootMost, BbMNpekKu ye
CToliHOCTUTE Ha  rnokasarens
HamasnigaBatr nopagu 3aTuxBaHeTo
Ha pacTexa W HacTbNBaHETO Ha
y3pABaHETO Ha AbpBecuHaTa.

to the control was more significant
for Merlot variety. That tendency
persisted after the second
introducing of RootMost, although
the rates of that indicator
decreased due to the growth
subsiding and the onset of the
wood maturation.

20
™~
-~ - ~N
15 ~
f>5. :a:J '/\'\
%glo P i EEANE S — — MerloK
A o — ~
€ E P - \i ~as MerloR
> - = = = = =M-tvr.K
—_— = M-tvr.R
0
| I Il v Vv

ten-day periods
necetaoHeBKU

®ur. 1. CKOpOCT Ha pacTexa Ha fieTopacTuTe No AeceTAHEBKM Crief, NbpPBOTO

BHacsHe Ha RootMost —2015 .

Figl. Shoot growth rate per ten-day periods after the first introducing of

RootMost — 2015

B mMHoro cnyyan npekaneHo
WHTEH3NBHUAT pacTex BOAM [0
3abaBfiHe Ha y3psABaHETOo Ha J1IeTo-
pacTuTe, KOETO MOXe [a CHUXU
KayecTBOTO Ha nocagbyHuA mare-
puasi. CTeneHta Ha y3psBaHe Ha
rnaBHUA fieTopact Ha no3uTte oOT
TpeTupaHuTe BapuaHTn He ce
NnoBNNABa HeraTMBHO OT BHacsHe-
TO Ha RootMost. 13uncneHa cpea-
HO 3a nepuvoga Ha u3cnegsaHeTo,
npu copt Mepno T4 HaaBuLaBa
Ta3n B KOHTposiata ¢ 8,91 %, a
npy MuCKeT BpavaHCKM CTOMHOC-

In many cases the too
intensive  growth  resulted in
slowing down the shoot ripening,
that might reduce the quality of the
propagation material. The main
shoot maturation rate of the vines
from the treated variants was not
affected negatively by the
introduction of RootMost. On the
average for the study period, it
exceeded that of the control by
8.91% for Merlot variety, while the
rates for Muscat Vrachanski were
equal (Table 2).
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TuTe ce n3pasHaBaT (Tabnvua 2).
Cnep npunaraHe Ha pacTex-
HMA CTUMynaTop cTaHgapTHUTEe
no3n OT [fgBaTa copTa nokassaT
3HauUTEe/IHO yBe/IYeHne Ha 3pe-
nna npupact. CpegHata My Obi-
XWHa 3a nepuoga Ha uiscregsaHe-
TO npu copt Mepno HaasBulasa
Tasn B KOHTposarta ¢ 59,7 cm, a
npu MwuckeT BpayaHcku — ¢ 43,3
cm (Tabnvua 2). AHaiorMyHu ca
AaHHMTEe 3a Macarta Ha 3psanata
yacT Ha netopactute — OTYETEHO
€ yBe/InyeHne CbLOTBETHO OT 8 ¢
3a Mepno n 9,84 g 3a Mwucket
BpayaHcku. OcBeH [0 hopmupa-
HETO Ha MNOo-roNIeMn Ab/IXKUHA U
Maca Ha 3penusa npupact, RootMost
BOAM 00 yaebenssaHe Ha netopac-
TMTe. [MaMeTbpbT Ha MeXAyBb3-
NnATa HapacTtBa cpefHo ¢ 1,6 mm
npn Mepno u ¢ 0,5 mm npu MuckeTt
BpayaHcku (Tabnuua 2).
BHacaAHeTo Ha RootMost c
nosiMBHUTE BOAM Cb3gaBa YC/o-
BUA 3a ONTUMasIHO yCBOSABaHe Ha
BK/IOYEHUTE B HEr0 HYTPUEHTU U
B/IMSie BbPXY KOpeHoBarta cuctema
Ha npucageHutTe pesHuuu. B
MOMEHTa Ha TpeTupaHeTo T4 Bce
oLle He e 3aBbpluniia pasBUTUETo
CN N CTUMYNUPAHETO Ha K/1eTbu-
HOTO fge/fieHe yBesiMyaBa pasmepa
0. OBWMAT 6pOM KOpeHU cpenHOo
Ha efHa no3a OT TpeTupaHuTe
BapuaHTn HapacTtea (Tabnuua 2).
TeHaeHUuATa e ctabunHa — makap
pas/inknuTe CnpssMo KOHTponTe aa
He ca ronemu, Te octasaT MoOCTO-
AHHWN Npes3 ABeTe rogMHn U cpeHo
3a nepuoga. lNpu aBata copTta ce
yCTaHOBAIBA YBeJ/IMYEHNE Ha Kope-

After the growth stimulator
application the standard vines
from both varieties showed a
significant increase in the mature
growth. Its average length during
the study period for Merlot
exceeded that in the control by
59.7 com, and for Muscat
Vrachanski - by 43.3 cm (Table.
2). There were similar data for the
mature part of the shoots — it was
accounted an increase
respectively of 8 g for Merlot and
9.84 g for Muscat Vrachanski. In
addition to the formation of greater
length and weight of the mature
growth, RootMost resulted in shoot
thickening. The diameter of
internodes increased on the
average by 1.6 mm for Merlot and
0.5 mm for Muscat Vrachanski
(Table 2).

The introduction of RootMost
with the irrigation water created
conditions for optimal absorption
of the nutrients included in its
composition and affected the root
system of the grafted cuttings. At
the time of treatment it had not yet

completed its development and
the cell division stimulation
increased its size. The total

number of roots per vine from the
treated variants had increased
(Table 2). The tendency was
stable — although the differences
compared to the controls were not
big, they had remained constant in
both years and on the average for
the period. For both varieties it
was found an increase of the root
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HUTE C AMaMeTbp Haf 2 mm, KOeTo
e npeanocTaBka 3a MOBULIABaHE
Ka4eCTBOTO Ha NpPUCaAEHNTE /TO3M.

diameter over 2 mm, which was a
prerequisite for improving the
grafted vines quality.

Tabnuua 2. BuoMeTpuyHN XapakTeEPUCTUKU Ha NMPUCaLEHN BKOPEHEHU NO3U Cries,
TpeTtupaHe ¢ RootMost cpenHo 3a nepmnoga 2014-2015r.
Table 2. Biometric characteristics of the grafted rooted vines after treatment with

RootMost, average for 2014-2015

_ Bpoii kopeHu
8 — . Number of roots
2 eE (85 o 2
T @ 32 %% £ o g
& ® o |52 ==
BapuvaHTu g = S < (S © S5 5
. = =2 =
Variants ?-Sg %ggggm %égggg c £
T O T 5 = = g Q O s |E S
5 T < XE g% |0 |«
0T c @ ) % o9 S T
= = = = c = | A v
o= = = < 2 S = O o
= X © % @© (=} ] =
=1
Merlot K 58,90 | 94,0 20,83 5,7 123 | 54| 7,2
Merlot R 67,81 | 153,7 | 28,83 7,3 13,1 | 60 | 6,5
Muscat VrachanskiK | 48,07 | 89,9 20,08 6,5 134 1 45| 89
Muscat VrachanskiR | 47,53 | 133,3 | 29,92 7,0 144 1 60| 84

[Jo6uBbT npucageHn BKope-
HEeHM No3n e onpeaensu, 3a eek-
TMBHOCTTa Ha TEXHONIOTMYHUTE NO-
[06peHns, npunaraHu nNpu nNpous-
BOACTBOTO Ha nocagbyeH mare-
puan. [ByKpaTHOTO BHacsHe Ha
RootMost ¢ nosiMBHUTE BOAM
BNINSie CbLUECTBEHO BbPXY pacTte-
Xa Ha npucageHuTe pesHuuM wu
yBenuyasa npoueHTa ctaH4apTHU
1031, nosiy4eHn ot Tax. OcobeHo
oTyeT/IMB € epeKkTbT npu Mucket
BpayvaHCcKu yBE/NIMYEHNETO Ha
cpegHus  gobmB  3a  nepuoaa
2014-2015r. e ¢ 11 % (durypa 2).
Mpu copT Mepno HapacTea ¢ 6 %.
HanpaBeHuAT AUCrnepcnoHeH aHa-
N3 JokasBa pas/ivkute Crnpsamo
KOHTpo/siaTa npe3 [ABeTe roAuHu
Ha wn3cnefBaHeTO W npu ABata

The yield of grafted rooted
vines was determining for the
efficiency of the technological
improvements implemented in the
production of propagation material.
The twofold introducing  of
RootMost with the irrigation water
had a significant effect on the
grafted cuttings growth and
increased the ratio of obtained
standard vines. The effect was
especially pronounced in Muscat
Vrachanski variety — the increase
of the average yield for the period
2014 - 2015 was 11% (Figure 2).
For Merlot variety it raised by 6%.
The analysis of variance proved
the differences compared to the
control over the two years of study
for both varieties — Merlot [2014 at
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copta — Mepno [2014 r npu
GD(5,0%) = 6,624; GD(1,0%) =
12,159; GD(0,1%) = 26,939; 2015
r. npu GD(5,0%) = 9,140;
GD(1,0%) = 16,777; GD(0,1%) =
37,170] u MucketT BpavaHcku
[2014 r npu GD(5,0%) = 5,434,
GD(1,0%) = 9,975; GD(0,1%) =
22,101; 2015 r. npu GD(5,0%) =

GD(5.0%) = 6.624; GD(1.0%) =
12.159; GD(0.1%) = 26.939; 2015
at GD(5.0%) = 9.140; GD(1.0%) =
16.777; GD(0.1%) = 37.170] and
Muscat Vrachanski [2014 at
GD(5.0%) = 5.434; GD(1.0%) =
9.975; GD(0.1%) = 22.101; 2015
at GD(5.0%) = 13.500; GD(1.0%)
= 24.781; GD(0.1%) = 54.904].

13,500; GD(1,0%) = 24,781;
GD(0,1%) = 54,904].
s F3
9 nw 9 = 40
5283 -
23S 3z
5728 20
0 X @9 I
0
Merlo Mepno Muscat
mK 52,67 46,5
RootMost 58,75 57,75

dur. 2. CpefieH 0o6UB NpucaZieH BKOpPeHeHU No3u 3a nepmnoga 2014-2015 .
Fig. 2. Average yield of grafted rooted vines for the period 2014-2015

n3BOAN

RootMost ctumynupa pacte-
Xa Ha Jietopactute wn 1o3uTe,
nosiydeHn crep BHacAHETO My C
NnoNIMBHUTE BOAM, hopMuUpaT 3pss
npupacT ¢ No-rosieMu Ab/HKUHA, Ma-
ca v AMameTbp Ha MexayBb3nuaTta.

MNpoaykTbT nognomara Kope-
HoObGpasyBaHeTO W CTPyKTypupa-
HEeTO Ha KopeHoBaTa cuctema. Yc-
TaHOBeHa e cTtabunHa TeHOeHuus

CONCLUSIONS

RootMost  stimulated  the
shoot and vine growth after its
introduction with the irrigation
waters, as the vines had mature
growth with greater length, weight
and diameter of the internodes.

The product supported the
rooting and structuring of the root
system. It was found a stable
tendency in increasing the number
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3a HapacTBaHe 6pOosi Ha KOpeHuTe
C AnamMeTbp Hag 2 mm.

OTyeTeH e MNOJIoXUTENEH
edpekT BBbPXYy [Ao6MBa KayecTBeH
nocagbyeH martepuan — ABYyKpar-
HOTO BHacsAHe Ha RootMost ysenu-
yaBa nMpoOUEHTa CTaHAapTHU —
BKOPEHEHW N03M.
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MexayHap. Hayd.-npakT. KoH./THY
Bcepoc. HWW  BuHOrpagapcTsa w
BUHogenna wum. 4. W. TloTaneHko
Poccenbxo3akagemun. — HoBoYepKacck,
2010, M3p-8o THY BHUMBMB um. A. W.
MotaneHko, 107-113.

4. Aumosa ., MapuHkoB E.
OnutHO pJgeno wu  6uometpusa. 1999,
Mnosave, AKafeMWYHO WU3[aTeNcTBO Ha
BCW, 263.

5. 3anpaHoBa H., AtaHacoBa b.
MpoyuBaHe ediekTa Ha  pacTexHus
cTMmynarop UMyHoLUTOUT BbpXY

pactexa W Ub(pTexa Ha  HeBeH
(Callendula ofifcinalis L.) Agricultural
science, Plant studies, 2009,1, 445-448.
6. MBaHoBa W., Hwukonos M.

of roots with a diameter of over 2
mm.

It was reported a positive
effect on yield of quality
propagation material. The twofold
introducing of RootMost increased
the ratio of standard rooted vines.
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PE3OME

M360pBbT Ha NOAOXKA € BaXEH No
OTHOLLIEHME Ha cunarta, KOATO TA UHAOYLM-
pa Ha npucajeHus copTt. B npoyuysaHeTo
ca BK/IOYEHU OBa AecepTHW copTa /o3a
MwuckeT pyceHckun n Cynep paH bosrap,
npucageHn Ha [ABe  NOAJIOXKKM  —
BepnaHgnepn x Punapug, cenekuus
OneHxaiim 4, no-n3sectHa kato SO4
(NpreTa 3a KOHTpPONa B M3negBaHuaTa) u
Wacna x bepnaHanepn 41 B (3a no-
Kpatko Lacna 41B6). OnuTbT e npoBefeH
B eKkcnepumeHTasIHOTO Jsio3e Ha W3C
"O6pa3uoB unnmk’ — Pyce, B ueTupu
NOBTOPEHUA, No 11 pacTeHnss BbB BCAKO.
OT4yeTeHn ca cToWHOCTUTE Ha 15 arpo-
6MONOTNYHM U pacTeXHU NpU3HaUn 1 naH-
HUTE ca aHa/IM3MpaHu CTaTUCTUYECKN C

SUMMARY

The choice of the rootstock is
important in terms of the power that it
induces to the grafted variety. The study
included two dessert vine varieties -
Misket rusenski and Super ran Bolgar,
grafted on Berlandieri x Riparia, selection
Oppenheim 4, better known as SO4 (it is
accepted for control in the researches)
and Chasselas x Berlandieri 41 B
(Chasselas 41B). The study took place at
the experimental vineyards of IASS
“Obraztsov chiflik” — Rouse in four
replications, 11 plants each. During the

vegetation, the values of 15 agro-
biological and growth traits were
registered. Data obtained were

statistically analyzed using the evaluation
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NMomoLLTa Ha KpUTepuuTe 3a oueHka F —
Fisher n t — Student. Mony4yeHun ca pasnu-
yna B onpefensHe HaIMYMETOo Ha Cbliec-
TBEHa pasfnuka u cTeneHta U 3a pasnuy-
HUTE Mpu3Hauu npu K3MNon3BaHe Ha
nognoxka Lacna 416. MNpn u3non3saHe
Ha kpuTepus Ha Fisher ca koHcTaTupaHu
27% OT npu3Hauute C [OOCTOBEPHMU
pasnukyM B nonsa Ha nognoxkata Llacna
CNpAMO KOHTposiaTa 3a copT MwuckeT
pyceHckn n 20 % 3a copt Cynep paH
Bonrap. CpaBHsiBaHETO € Bb3 OCHOBa Ha
cTeneHTa Ha BapMabunHoCT Ha Npu3Haum-
Te. C Haili-BUCOKa CTeneH Ha [ocToBep-
HOCT e OTYETEHO BINSAHMETO Ha MOA0XKA
LWacna 416 3a npu3Haka gobue OT f03a
3a copt Cynep paH bonrap u 3a npu3sHa-
uMTe: [Ob/XMHA Ha 3penva  netopact
(MpusHak C Hali-BMCOKa CTeneH Ha
BapvpaHe); obukosika Ha nopgsioxkara u
npucagHuka W LWUPUHA Ha rposga 3a
MUCKeT pyCEeHCKMN.

Mpu cTaTucTuyeckata OLEHKa, C
KpuTepusa Ha Student, 3a gBaTta copTta ca
otyeTeHn 33 % OT u3cnegBaHuTe npusHa-
LN C OOCTOBEPHMU, NOJIOXWUTESHW, pasnu-
una B nosida Ha nognoxka LWacna 416
cnpamo SO4. Tpu wm3paBHEHN CcpegHu
apuTMETUYHN CTOWMHOCTN Ha n3cnenBaHu-
Te Npu3HaumM e NpenopbYMTEsIHO 3a aHa-
N3 1 OLeHKa fa ce 13non3sa cpaBHABa-
He no BapnabunuteT M ga ce npunara
cTaTucTuyeckns kputepuii Ha Fisher. U
npu fngata copta, NpyU M3MNos3BaHe Ha
nognoxka Lacna 41b, ce Hab6nwpaBa
CbLUECTBEHO B/IMAHNE BbPXY U3MEHEHME-
TO Ha pacTeXHWs Mpu3HaK — Ob/IXKMHA Ha
3psinara yacT Ha fieTopacTta, KOWTO oka3Ba
NPsIKO BNWSIHWE BbPXY NOyYeHns Ao6uB.

KntouoBn aymu: nognoxku, cra-
TUCTUYECKA OLEHKa, [ecepTHU copToBe
nosa

YBO/[,

Mpn ronssmoTo pasHoobpasue
Ha NOAJI0XKM U COPTOBE B J103ap-
CTBOTO, Bb3HMKBa Npob6sem, Nopo-
[eH OT dhakTa, Ye HSKOU BaXKHU
arpobronornyHmn nokasaresiu

criteria. F — Fisher and t — Student.
Variations were found in determining the
existence of a significant difference and
its extent to the various traits using
Chasselas 41B rootstock. By Fisher's
criterion 27% of the traits with significant
differences in favor of Chasselas 41B
rootstock compared to the control for
Misket rusenski and 20% for Super ran
Bolgar were identified. The comparison
was made based on the degree of
variability of traits.

The highest degree of significance was
reported in the influence of Chasselas pad
41B rootstock on the trait “yield per a
vine” for Super ran Bolgar and the traits:
“length of the mature shoot” (the trait with
the highest degree of variation);
“circumference of the rootstock and the
graft” and “cluster width” for cv. Misket
rusenski.

In statistical assessment via the
criterion of Student, for both varieties 33%
of the studied traits were reported with
significant, positive differences in favor of
Chasselas 41B rootstock, compared to
SO04. In equalized average arithmetical
values of the traits studied, comparing by
variability is recomended to be used for
analysis and assessment, and the
statistical criterion of Fisher to be applied.

In both table varieties, in using Chasselas
41B rootstock, a significant influence was
observed on the growth trait — length of
the mature part of the shoot, which
directly affected the yield obtained.

Key words: rootstocks, statistical
assessment, table vine varieties

INTRODUCTION

In the wide diversity of
rootstocks and varieties in
viticulture, a problem arises,
caused by the fact that some
important  agro-biological traits
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Moaudomumpar nosIoKUTENHO Nof,
B/IMSSHMETO Ha efHa noa/ioxkKa 1
oTpuuartenHo — no Apyrv npusHa-
LM Npy cbluarta Nnoas1oxka.

[Mpy npucaxxpgaHeTo, Mexay
[BaTa KOMIMOHEHTa Ce Cb3jaBa
N3KyCcTBEHa CMMOMO3a, Npu KOATO
COPTBHT CbC CBOUTE UHANBUAYAITHU
reHeTUYHN 0COBEeHOCTN B ChbueTa-
HWe C nogjioxkata U dpakropurte
Ha OKONHaTa cpefa dpopmMmupa CBO-
nTe OMONIOTMYHN N CTOMaHCKM Ka-
yectBa (Deidda, 1986; Gorodea et
al., 1986; Togopos, 1987; Koblet et
al.,, 1994; XpuctoB n pgp., 1998;
ApecTtoBa 1 gp. 1999; Reynolds et
al., 2001; Agut et al., 2003; Bettiga,
2003; Boso et al., 2008 v gp.).

N360pbT Ha noasnoxka e
BaXeH M0 OTHOLWEHWe Ha cuaTta,
KOATO TA uHAyuMpa Ha npucage-
HUSA  copT. J1030BUTE MNOAJIOXKM
MHOyUMpaT pasniMyeH pactex Ha
npucageHute coptose 103n. Cb-
LLIeCTBEHO ce pasnnyasat MHEHUS-
Ta Ha uscnegosaTtenute 3a BpPb3-
Kara Mexnay cunara Ha pactexa u
nnofofaBaHeTo Ha npucageHuTe
coptose (Parejo et al., 1995; Nuzzo
and Matthews, 2006 n gp.). B Tasu
Hacoka, onuTW C ronsm obxeaT Ha
copTOBe, KOMOMHaLMN 1 palioHn ca
n3BefeHn B TPAAULMOHHM 103apCKU
CTpaHn kKato ®paHuusa, KcnaHus,
ApPXEHTMHA 1 MHOTO ApYTu.

LieHHOoCTTa Ha nony4vyeHute
[aHHW OT MOJICKM OMUTK Ce n3pass-
Ba OT CTerneHta MM Ha TOYHOCT.
Mopaau TasnM npuyuMHa, BaXHO
M3NCKBaHe Ha Te3u onutn e pa
obe3neyaBar MosiyyaBaHeTO Ha
[aHHW C Bb3MOXHO Hal-BUCOKa

modify  positively under the
influence of one of the rootstocks
and negatively — by other traits
onto the same rootstock.

In planting, between both
components creates an artificial
symbiosis, in which the variety with
its individual genetic characteristics
combined with the rootstock and
environmental factors, forms its
biological and economic qualities
(Deidda, 1986; Gorodea et al.,
1986; Todorov, 1987; Koblet et al.,
1994; Hristov et al., 1998; Arestova
et al. 1999; Reynolds et al., 2001;
Agut et al., 2003; Bettiga, 2003;
Boso et al., 2008, etc.).

The choice of rootstock is
important in terms of the force that
it induces to the grafted variety.
Vine rootstocks induce different
growth of the grafted vine varieties.
Researchers have essentially
different views of the relation
between the force of growth and
fruit-bearing of the grafted varieties
(Parejo et al.,, 1995; Nuzzo and
Matthews, 2006, etc.). In this
respect, experiments with a wide
range of varieties, combinations,
and areas are conducted in
traditional wine countries, such as
France, Spain, Argentina, etc.

The value of data received
from field experiments IS
expressed by their degree of
precision. Therefore, an important
requirement of these experiments
Is to ensure the receipt of data with
the highest possible accuracy,
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TOYHOCT, pPEeCcnekTMBHO pJa ce
ycTaHOBABaT 3a CTaTUCTUYECKU
[0OKa3aHN Bb3MOXHO Hai-mMasikuTe
pasfivku  Mexay  U3nuTBaHuTe
BapuaHTu (WaHunH, 1977).

HacToAawoTo n3cnegsaHe
nMa 3a Len ga yCcTaHOBU XapakTre-
pa W CTeneHTa Ha BUAHKE,
npeansBmkaHa OT  MNOAJIOXKKUTE
PynecTtpuc gto Jlo u bepnaHguepu
X Punapua S04, no oTHOLWEHME Ha
peguua CTonaHCKy BaxHU, Mopdoo-
NIOTUYHU U arpobUONOrNYHN MPU3-
HauM 1 cBOICTBa Ha [ABaTa pfe-
cepTHn copta no3a (Cynep paH
Bonrap ©n MUCKET pyCeHCKM),
npucazeHn Bbpxy TAX. 3a OCblie-
CTBABAHETO Ha Tasn Uuen ca
NPUIOXEHN MpU cTatucTuyeckara
obpaboTka Ha pesyntatute asa
napametTpuyHu kputepus t mn F
(Student u Fisher).

MATEPVAT N METO4N

B npoyyBaHeTO ca BK/IHOYEHU
nga paHo3penu CEMEHHMU
hecepTtHu copta Mucket PyceHcku
n Cynep paH bosrap.

KpaTka xapakTepucTuka Ha
n3cnegBaHuTe flecepTHN
COpTOBe /103U:

CopT Cynep paH bonrap e
cb3ganeH B IHCTMTYTa No nosap-
CTBO ¥ BMHaApPCTBO B [1neBeH npes
1961 r. oT KpbCTOCBaAHE Ha COpPTO-
BeTe Ntanma n AHTbP (TOAO0pPOB,
2005; MaHpenveB u ap., 2006).
PO34bT e cpefHO rosiam A0 roNnsam
(18,8 x 13,2 cm), KOHUYEH, MOHAKO-
ra C efHO Kpwnio, nonycout pno
pexaB. 3bpHOTO € MHOro efgpo
(24,9 x 17,2 mm), nNpoAbL/IroeaTto,

respectively the smallest possible
differences between the tested
variants to be identified as
statistically proven (Shanin, 1977).

The objective of the study
was the character and degree of
influence, caused by Rupestris du
Lo and Berlandieri x Riparia S04 to
be determined, in regard to a
range of economically important,
morphological and agro-biological
traits and characteristics of both
table vine varieties (Super ran
Bolgar and Misket rusenski)
grafted thereon.

Two parametric criteria — t and F
(Student and Fisher) were applied
in the statistical analysis of the
results to achieve that objective.

MATERIAL AND METHODS
Two early ripening seed table
vine varieties — Misket Rusenski
and Super ran Bolgar were the
object of the study.
Brief characteristics of the table
vine varieties studied:

Super ran Bolgar was created
at the Institute of viticulture and
wine production in Pleven in 1961
via crossing of Italia and Yantur
varieties (Todorov, 2005;
Pandeliev et al., 2006). The cluster
is semi-large to large (18,8 x 13,2
cm), conical, sometimes with one
brunch, half-compact to loose. The
berry is very large (24,9 x 17,2
mm), oblong, slightly acute_on both
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cnabo ABYCTpaHHO M30CTpeHo (B
ocHoBaTa M Ha Bbpxa). Liunarta e
XbNTO-3€N1eHa [0 KexnmbapeHa,
TbHKa W enactuyHa. KoHcucTeH-
UnAaTa € MececTo-Xpynkasa, Hex-
Ha, a BKYCbT — XapMOHUNYEH.

Jlosnte ca cpegHopacTALWMW.
[Jo6uBbT rpo3sae, npu copmmpos-
Ka cpefHOCTbL6/1eH 10110, € OKOJ10
1 400 kg/da. MacaTa Ha rpo3sga e
250-300 g, a Ha 3bpHOTO — 4,8-5,0
g. [po3geto y3psiBa B HayanoTo
Ha aBrycT M cbabpxa 15-20 %
3axapyn u 5,5-5,9 g/l TnTpyemn
KNCENNHN.

CopT MwuckeT PyceHCcku e
cb3gageH B 3C "O6pasyos ung-
NuK’ NMpU KPBbCTOCBaHe Ha COpPTO-
BeTe MuckeT xambyprckn n Kapam-
Han (Togopos, 2005; MaHaenves u
ap., 2006). 3bpHoTO € eapo (19,4
x 17,3 mm), oBanHo. Lunata e
cpefHo aebena, TbMHOBMOMETOBA,
c peben BocbuyeH cnoi. KoHcuc-
TeHUumnATa e xpynkasa, a BKYCbT —
MUCKeTOB. Jlo3uTe ca CcuHopac-
TAWwm. Jo6uBbT rposae, npu cop-
MUPOBKa CpefHOCTLONEH [Hoio, e
okono 1 300 kg/da. Macara Ha
rposga e 300 g, a Ha 3bPHOTO —
4,8 g. 'po3aeTo y3psABa B Kpas Ha
I0/IN — HavyasioTo Ha aBryct Wu
cbabpka 16 % 3axapu u 4,24 g/l
TUTPYEMU KUCETTUHMW.

KpaTka XxapakTepucTuka Ha
NoANOXKNTE, BK/THOUEHN B
npoy4saHeTo:

Mopnoxka Wacna X

BepnaHgvepu 416 (Wacna 41B6) e
CpaBHUTENHO TONoMl06MBa U ce
XapakTepusupa c yMepeH pacTtex.
M3gbpxa ga 40 % aktuBeH Kasl-

sides (at the base and at the top).
The skin is yellow-green to amber,
thin and elastic. The consistence is
fleshy crispy, gentle, and the
taste— harmonious.

The vines are mid-growing.
Grape yield in half standard Guyot
training system is about 1 400
kg/da. The mass of the cluster is
250-300 g, and the mass of the
berry — 4,8-5,0 g. Grapes ripen in
early August and contain 15-20%
sugars and 5,5-5,9 g/l titric acids.

Misket rusenski variety was
created at IASS ,Obraztsov chiflik®
via crossing of Misket hamburgski
and Kardinal (Todorov, 2005;
Pandeliev et al., 2006). The berry
is large,(19,4 x 17,3 mm), ovate.
The skin is medium thick, dark
violet, with a thick waxy covering.
The consistence is crispy and the
taste — muskat. The vines are fast-
growing. Grape vyield in half
standard Guyot training system is
about 1 300 kg/da. The mass of
the cluster is 300 g, and the mass
of the berry — 4,8 g. Grapes ripen
in late July-early August and
contain 16% sugars and 4,24 g/l
titric acids.

Brief  characteristics of the
rootstocks, involved in the study:
Chasselas x Berlandieri 41B

(Chasselas 41B) rootstock is
relatively thermophylic and is
characterized with moderate

growth. It resists to 40% active
calcium carbonate in the soil, but is
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uneB kapboHat B noysata, HO €
YyyBCTBMTE/IHA Ha MOYBEHO 3acy-
WwaBsaHe. TA e CpaBHUTENHO YHU-
BepcasiHa NoA/10XKa 3a ycnoBsusTa
Ha HawaTa cTpaHa. Vima p[o6bp
auHUTET C noBeYeTOo MECTHU U
MHTPOAYUMPAHM COPTOBE /1031, Ha
KOWTO Npuaasa BMCOKa 1 cTabusiHa
NPOAYKTUBHOCT. TS e efHa OT Hai-
noaxo4AwmMTe noa/I0XKN 3a COpTo-
Be, CK/IOHHM KbM Wu3pecsiBaHe U
MUiepaHiax.

Mognoxka bepnaHgvepu X
Punapus, cenekuns OneHxaim 4
(SO4) e cpegHO [0 cUNHOpacTS-
wa. YcroiumBa e Ha 3acyllaBaHe
N Ha aKTMBHW KapboHaTn B noysa-
Ta oo 17%.Mva pobvp auHuteT
C MOBEYEeTO [AeCepTHU W BUHEHU
coptoBe no3u. lNpucageHuTe BbP-
Xy Hes pacTeHus ce OT/iM4yaBar C
Avaronetve, obwunHo niogonasa-
He M C KayecTBeHO rposge. Cunta
ce, ye TA nopobpssa y3psBaHETO
Ha AbpBecuHara Ha npucagHuumTe
M MM NpaBun Mo-yCTONYMBU Ha 3UM-
HW CTy[0Be.

OnuTBLT e NpPoBefEH B ekcrne-
pumMeHTanHoto no3e Ha W3C
"O6pasuos unnuk’-Pyce, B yetn-
pyu noBTOpeHus, no 11 pacteHus
BbB BCSKO MOBTOpeHMne. 3acaxia-
HEeTO Ha /1031UTe € N3BBLPLUEHO NpU
pasctosHus 2,0 m/1,4 m, Ha Xb/-
MUCT TEPEH, C HXKHO U3JI0XKEHMe,
Ha pascTtosHMe okono 1 km ot
6pera Ha p. lyHaB. MNo4BeHUAT TN
e KapboHaTeH u4epHOo3eM BbpPXY
Abn6oK nboc. PopmuposBkata e
cpefHocTbbeH Moo, ¢ BUCOUNHA
Ha cTbbnoto 0,60 m n HaTtoBap-
BaHe Ha o3uTte cpegHo ¢ no 19

sensitive to soil drought. It is
comparatively universal rootstock
for the Bulgarian conditions. It has
a good affinity with the most local
and introduced vine \varieties,
imparting them high and stable
productivity. It is one of the most
appropriate for varieties,
susceptible to blossom drops and
virfin berries.

Berlandieri x Riparia SO4
rootstock is mid to fast-growing. It
is resistant to drought and to active
carbonates in soil up to 17%. It has
a good affinity with most of the
table and wine vine varieties.

The plants grafted onto it
distinguished with longevity,
abundant fruitfulness and

qualitative grapes. It is believed
that it improves the maturation of
the wood of grafts and makes them
more resistant to winter frosts.

The study was conducted at
the Experimental vineyard of IASS
‘Obraztsov chiflik’-Rousse in four
replications, 11 plants in every
replication. The plants were pre-
marked and the study was
registered in seven consecutive
years. The vine planting was
conducted at the distance of 2,0
m/1,4 m on hilly areas, facing
South, about 1 km from Danube
river. Soil type was carbonate
chernozem on deep loess. The
formation was half standard Guyot,
stem height being 0,60 m and vine
loads 19 winter buds, by average,
realized in 5 spurs of 2 buds each
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3UMHM 04U, peasim3mpaHo ¢ 5 vyena
Ha 2 3UMHW 04X U efHa nsogHa
npbyka ¢ 9 oun. HatoBapBaHeTo €
elH0O N CbLOo Npwu ABara copTa,
Tbil KaTo Te ca poAOBUTH.

3a BCeKM COopT, 3a/10KeH Ha
hBeTe NOAJSTOXKU Lacna X
BepnaHgvepn 416 (Wacna 41B) u
BepnaHgnepu x Punapusa, cenekuus
OneHxalim 4 (SO4), ca otyeTeHu 15
arpobuoIorMYHN 1N pacTexHU noka-
3atenn. lNpu cpaBHeHMATa 3a KOH-
Tposia e npueT BapuaHTa, npucazeH
Ha noanoxka SO4.

N3cnegBaHn ca arpobuosio-
TMYHUTE W PacTeXHW npusHayu:
6poil pa3BuTN NeTtopactu oT efgHa
nosa (a), B T.4. N104HN fieTopacTu
(B), MPOUEHT N/IOAHN fIeTopacTH,
no dpoopmynata ¢ = B/a x 100, 6poii
Ha Trpo3goBe OT efHa 03a,
pa3Bun ce BbLPXY netopacTtu, uUs-
pacHa M OT 3UMHU 04K, Koeduun-
€HT Ha poaoBUTOCT, A06MB rpo3ae
OT efdHa no3a, kg, Ab/HKMHA Ha
3panaTta 4yacT Ha feTopacTa, cm,
Ob/DKMHA Ha MeXOyBb3/IMeTO Ha
3penva netopact, cm, 06uMKonKa
Ha noAJsioxkara, cm, obuKosika Ha
npucagHvka, cm, Ab/DKMHA Ha
rposga, cm, LWMPUHA Ha rposaa,
Cm, AOb/DKMHA Ha 3bpPHOTO, MM,
lWMpUHaA Ha 3bPHOTO, MM N Maca
Ha efHOroAuLLEeH 3psan npupacTt ot
netopactuTe Ha efHa no3a, kg

Noka3saTtenute ca onpepens-
HA MO 06WOoNpPUeTUTE B HAay4yHO-
n3cnepgosartesickata npaktuka me-
Toou. Ob/mkuHata Ha MeXOyBb3-
NNeTo Ha 3penunsa netopacTt, pas-
MepuTe Ha rpo3ga M Ha 3bPHOTO
ca onpegenaHn no KartepoB wu

and 1 fruiting cane of 9 buds.

Loads were equal in both varieties,
because they were high yielding.

For each variety grafted onto
the two pads - Shasselas x
Berlandieri 41 B (Shasla 41B) and
Berlandieri x Riparia SO4 (SO4) the
values of 15 agro-biological and
growth traits were registered. In
comparison to the control was
passed version grafted onto pad
S04

The following agro-biological
and growth traits were studied:
number of developed shoots of a
vine (@), including fruiting shoots
(b); percentage of fruiting shoots,
according to the formula
c = b/a x 100; the number of
clusters per a vine, developed on
shoots grown from winter eyes;
fruit-bearing  coefficient; grapes
yield per a vine, kg; length of
annual ripened growth of the vines,
cm; length of internode of mature
shoot, cm; girth of the rootstock,
cm; girth of the graft, cm; length of
the cluster, cm; width of the
cluster, cm; length of the berry,
mm; width of the berry, mm; and
mass of the annual ripened growth
of one vine, kg.

Traits were determined after
the adopted methods in scientific-
research practice. The length of
internode of mature shoot, the size
of cluster and berry were
determined after Katerov et al.
(1990), and the form of berry —
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CcbTpygHULM (1990), a hopmaTta Ha
3bpPHOTO Mo Jlazapesckuii (1959).
O6bukonkaTa Ha npucagHuka u
noasioxkaTa e maMepeHa Ha 5 cm
nog W Hafg MSACTOTO Ha Mpucax-
[aHeTo.

B ctatuctnyeckata ob6pabort-
ka ca u3nos3BaHu [Ba Napame-
TpuyHu Kputepus Student (t - test)
n Fisher (F), kaTto 3a uenta e
n3nonssaH SPSS 19 3a aHanM3 Ha
nosyyeHnTe f[aHHW. M3nonssaHu
ca CraHgaptHu copmyn  3a
n3uncnsBaHe  Ha  Kputepuute
(3anpaHos u  AdumoBa, 1995;
MeHuep n 3emwmaH, 1986).

PE3SYNTATN N OBCBbXAAHE

MonyyeHnTe pesyntatu ot
n3cnefBaHeTo 3a [fABara copTta
[ecepTHM N103Kn ca npefcTaBeHn B
Ta6bnmuya 1 1 2. C nomoulTa Ha aBa
HenapameTpuyHu  Kputepus  —
Student (t) n Fisher (F) e Hanpase-
Ha cTaTuUCTMYyecka oLeHKa 3a BIuns-
HMeTO Ha nogsioxka Lacna Bbpxy
15 pactexHnm n arpobuosiornyHu
npu3Haka crnpamMo npuertara 3a
KOHTpona SO4. [1BeTe Nnoa/10XKKU
nMaT pasfniMyHa pactexHa cuna —
SO4 e cpeHO A0 CUTHO pacTAawa,
pokato Wacna 416 e ¢ ymepeH
Temn Ha pactex. Ctatuctnyeckara
oLeHKa C Kputepmsa Ha Student ce
6a3vpa Ha cpeHUTEe apUTMETUYHU
cTonHocTK, ¢ Fisher — cpaBHeHneTO
e Ha OCHoBa BapuabunHocT. MHoro
4ecTo Npu NPoBexXAaHe Ha OnuUTKU C
pasnnyHn  haktopy Ha Bb3LeNn-
CTBME, LeHTpaiHuTe (TUNNYHU) TeH-
JeHUMM Ha n3BajkuMTe ce 3anasBsar,
HO CTeneHTa Ha BapupaHe 3Hauu-

after Lazarevskiy (1959).

Girths of the graft and the
rootstock were measured 5 cm
above and below the place of the
grafting.

Two parametrical criteria -
Student (t - test) and Fisher (F)
were used in the statistical
processing, as for the purpose
SPSS 19 was used for analysis of
the data obtained. Standart
formulas were used for calculating
the criteria  (Zapryanov and
Dimova, 1995; Mencher and
Zemshman, 1986).

RESULTS AND DISCUSSION

The results of the study for
both table vine varieties were
presented in Tables 1 and 2. With
the help of two nonparametric
criteria — Student (t) and Fisher (F)
the influence of Chasselas 41B
rootstock was statistically
evaluated on 15 growth and agro-
biological traits, compared to SO4,
the control accepted. Both
rootstocks have different growth
force - SO4 is mid to fast-growing,
while Chasselas 41B has a
modarate growth. Statistical
assessment via Student’s criteria is
based on averages, when using
the criterion of Fisher — the
comparison is based on variability.

Very often in conducting
experiments with different
influencing factors, the central
(typical) trends of samples are
retained, but the degree of
variation  significantly = changes
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TenHo ce namens (Jingaxcku, 1988). | (Lidanski, 1988). For this reason,

Mopagn Tasu npuynHa nposegoxme | we conducted parallel biometric
napasnesnieH 6UoOMeTpUYEH aHa/In3. analysis.

Tabnuua 1. CpaBHUTENHA OLEeHKa Ha cOPT MUCKET pyceHCKM N0 arpobmnosiornyHm
N pacTexHu rnpusHaum 4ypes kputepus Ha Student (t) n Fisher (F) npn cboTBeTHM
HMBa Ha 3Ha4YMmocT 0<0.05; 0.01 n 0.001

Table 1. Comparative evaluation of cv Misket Rusenski by agrobiological and
growth traits via criteria of Student (t) and Fisher (F) at levels of significance
0<0.05; 0.01 and 0.001, respectively

MwuckeT PyceHcku / Misket Rusenski

Moanoxka Moanoxka

. SO4 koHTpona  Lllacna Aoka- Nloka-
Mpustayy / Traits S04 rootstock, Chasselas ~L€KCm 3aHocT Feken 10/
control  41B rootstock ' €XP dConfl Fexp - infidence
— — ence
X S X S
Bpoii pa3BuTH NeTOPacTH OT efjHa /lo3a ~
Number of developed shoots of a vine 161 221 148 204 228 117 ns
B T.U. NNIOfJHU NIETOPacTy B
including fruiting shoots 11,58 2,62 10,24 2,11 2,11 1,53 ns
0,
0;2 ot SZL%%?S” 71,22 7,99 69,02 913 096 ns 1,03 ns
Bpoii rpo3goBe OT eaHa 1103a
Number of clusters per a vine 137 37 1388 408 015 ns 1,01 ns
E?S?g‘g;ﬁ:g jiskniesotibadl 085 025 095 029 1,29 ns 1,33 ns
g?:;g;%?g%g;:eﬁnsga’ kg 4,771 2,05 454 167 046 ns 15 ns
ﬂ,b/‘l)KVIHa Ha 3psdnaTta 4yacTt Ha fietTopacTta, cm 150,89 25’23 188,21 36,3 4’47 4+ 2’1 +

Length of annual ripened growth shoot, cm
ObxmHa Ha MexayBb3/MEeTO Ha 3penus
netopacTt, cm 74 079 75 071 05 ns 1,24 ns
Length of internode of mature shoot, cm
O6WKosIKa Ha noA/oxkara, cm

Girth of the rootstock, cm

O6wKosKa Ha npucagHuka, cm

Girth of the graft, cm

ObnxuHa Ha rpo3aa, cm

22,12 051 2385 283 24 + 30,7 +++

1952 29 2037 065 1,0 ns 19,0 +++

19,42 2,77 20,0 2,27 0,87 ns 15 ns
Length of the cluster. cm
LLivpnHa Ha rpo3ga, cm
Width of the cluster, cm 11,38 1,84 10,89 1,37 1,12 ns 1,8 +
Abmiita Ha 3bpHoTo, mm 1949 1,31 1939 22 124 ns 113 ns
Length of the berry, cm
LLinpvHa Ha 3bpHOTO, MM _
Width of the berry, mm 19,17 1,52 18,34 1,46 2,1 1,08 ns
Maca Ha egHorogmLLeH 3psn npupacT
OT fleTopacTuTe Ha efHa n103a, kg
Mass of the annual ripened growth 052 015 057 015 101 ns 1,06 ns
of one vine, kg
Mpun KPUTMYHKU CTOMHOCTW Ha KpuTepus: t Psy, = 2,005 Fpsw= 1.88
In critical values of the criterion: t Py =2,670 Fpiw= 247

t Po.1os = 3,480 F Po1w= 3.41
Mpunaraiikn  KpuTepuss  Ha Applying Student's criterion

Student 3a gBata copTa ca oT4ye- | for both varieties significant
TEHW Npu NeT pas3ninyHu pactexHu | differences were reported in five
npu3Haka goctoBepHu pasnukn B | different growth traits, to varying
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pas/finyHa CTerneH n HanpasfeHue,
ToecT npu 33% OT BCUYKM Habto-
JaBaHn npusHaun. 3a BCUYKK
ocTaHann npusHaun BAUAHWETO
Ha nognoxka LWacna 416 e cra-
TUCTUYECKN U3PaBHEHO (Hecblue-
CTBEHO) ¢ ToBa Ha SO4 no OTHO-
LUEeHNe Ha pacTexHuTe npusHauw.
3a copt MwuckeT PyceHckn, 3a
npu3HaK Ab/DKMHA Ha 3psanarta
yacT Ha neTopacTa, npu Kn3non-
3BaHa Wacna 416 kato nognoxka,
€ OTYeTeHa CblUeCTBeHa pas/vka
npu HMBO Ha 3HauyumocT o< 0.001
M 3a nMpu3HaK oOuKO/NKa Ha
noasioxkara — npu HMBO o< 0.05
(Tabnnua 1). Mopgnoxka SO4
BNINAe CbLUECTBEHO BbLPXY MPU3-
HaumuTe 6poil netopacTtu, B ToBa
4yncnao NNOAHW NieTopacTu U Wupu-
Ha Ha 3bPHOTO MpPM HMBO Ha
3HauumocT 0a<0.05.

3a copt Cynep PaH Bonrap
NPeBb3XOACTBOTO Ha MOAJI0XKA
LWacna 416 ce nposiBABa 3a nNpus-
HauuTe — % nnogHu netopacTtn u
obuKoNKa Ha noasnoxkara npu
HMBO Ha 3HaymmocT 0<0.05. 3a
CblMA COPT, NpucageH Ha no-
CUMHO  pacTAwarta  NoAJioxXKa
(SO4) ca oTyeTeHN AOCTOBEHO MO-
BMCOKN CTOMHOCTM 3a npu3Hauute
Ab/DKMHA Ha 3psAnaTta yacTt Ha ne-
TopacTa, Ab/HKMHA Ha MeXAyBb3-
nneTo 1 6poi rpo3goBe Ha edHa
nosa (Tabnuuya 2).

Pe3yntatnte ot nposeneHusa
GUoMeTpuYeH aHa/In3 C Kputepus
Ha Fisher (F) nokassat o6uwo 7
O6poA [OCTOBEPHW pasnnkM 3a
ABara copta npucageHu Ha
noanoxka LWacna 416, koeto B

degrees and trends, ie in 33% of
all traits observed. For all the other
traits, the influence of Chasselas
41B rootstock was statistically
equal (insignificant) compared to
S04 in terms of growth traits.

In Misket rusenski variety, for the
trait “length of annual growth of the
vines”, when Chasselas 41B
rootstock was used as graft, a
significant difference was reported
at level of significance a <0.001
and for the trait “girth of the
rootstock” — at a < 0.05 (Table 1).

SO4 rootstock influenced
significantly on the traits “number
of developed shoots of a vine,
including fruiting shoots” and
“width of the berry”, at level of
significance a <0.05.

For Super ran Bolgar variety,
the superiority of Chasselas 41B
rootstock was manifested for the
traits: “% of fruiting shoots” and
“girth of the rootstock” at level of
significance a <0.05. For the same
variety, grafted onto the stronger
growing rootstock (S04),
significantly higher values were
reported for the traits “length of
annual ripen growth of the vines”,
“length of internode”, and “number
of clusters per a vine” (Table 2).

The results of the biometric
analysis via the criteria of Fisher

(F) showed 7 significant
differences for both varieties
grafted onto Chasselas 41B

rootstock, which expressed in
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npoueHTn wuspaseHo e 27% 3a
MwuckeT PyceHckn n 20% 3a Cynep
PaH Bonrap, o610 OT BCUYKM pac-
TEXHU npusHaun. BeposaTHO npu-
yMHa 3a ToBa € Nno-cs1iaboTo n3me-
HeHne (BapupaHe) Ha CTOMHOCTU-
Te Ha Te3n Npu3HaLW.

Tabnuya 2.

percentage was 27% for Misket
rusendski and 20% for Super ran
Bolgar, total of all growth traits.
Probably the reason was the
weaker modification (variation) of
the values of those traits.

CpaBHUTENIHA oOueHKa Ha copT Cynep paH

Bonrap

no

arpo6MonorvyHN 1 pacTexHu rnpusHaum vpes kputepus Ha Student (t) u Fisher
(F) npn cboTBETHM HMBA Ha 3Ha4YMMOCT 0<0.05; 0.01 n 0.001
Table 2. Comparative evaluation of cv Super ran Bolgar by agrobiological and
growth traits via criteria of Student (t) and Fisher (F) at levels of significance

0<0.05; 0.01 and 0.001, respectively

Cynep paH bonrap/ Super ran Bolgar

Mopgnoxka Mopgnoxka 1 1
: SO4 koHTpona  Llacna oka- OKa-
Mpustiauy / Traits S04 rootsFt)ock, Chasselas ~[EKCM 3aHOCT F ekcn  3aHoCT
control  41Brootstock texp  Confi  Fexp  Confi
X S X S dence dence
Bpoii pa3suTu NeTopacT oT efHa N103a 1411 34 1296 2.9 137 ns 1,36 ns
Number of developed shoots of a vine
B T.4. M/I0AHN NleTopactu
Including fruiting shoots 8,13 314 818 28 0,06 ns 1,27 ns
% nnofHu netopactu 5592 9,64 61,9 93 24 + 1,1 ns
% of fruiting shoots
BpoiA Ha rpo3/i0Be OT eAiHa 1033 12,16 63 895 50 205 - 1,56  ns
Number of clusters per a vine
KoethnumeHT Ha pogoBuTocT
Fruit-bearing coefficient 086 046 072 045 1,04 ns 1,02 ns
Aobus rposAe oT eaHa 103a, kg 4582 2557 346 159 1,9 ns 26 4+
Grapes yield per a vine, kg
ﬂ,'bl'I)KVIHa Ha 3psAnaTta 4yacTt Ha fietTopacTta, cm o
Length of annual ripened growth shoot, cm 166,07 28,66 1279 215 563 17 ns
[bxuHa Ha MeXAyBb3/IMETO Ha 3penusi
nertopacTt, cm 713 1,79 46 1,3 6,03 -——— 1,9 -
Length of internode of mature shoot, cm
O6uKosIKa Ha noa/ioxkara, cm
Girth of the rootstock, cm 22,14 1,75 23,5 1,8 2,13 + 1,13 ns
O6wKosKa Ha npucagHuka, cm
Girth of the gratft, cm 1988 159 204 16 0,87 ns 1,07 ns
Ab/xira Ha rposaa, cm 16,4 161 159 24 08 ns 2,2 -
Length of the cluster. cm ' ' ' ' ' '
LnpuHa Ha rposga, cm
Width of the cluster, cm 109 1,65 11,09 1,8 0,4 ns 1,2 ns
Ab/KnHa Ha 3bPHOTO, mm 2545 2,09 245 22 164 ns 112  ns
Length of the berry, cm
LUnpuHa Ha 3bpHOTO, MM
Width of the berry, mm 16,7 1,77 16,9 1,6 0,6 ns 1,1 ns
Maca Ha efiHOroAuLLEH 3psia NpupacT
OT fleTopacTuTe Ha efHa no3a, kg
Mass of the annual ripened growth 112 037 115 032 032 ns L4 ns
of one vine, kg
Mpun KPUTUYHK CTOMHOCTW Ha KpuTepus: t Psy, = 2,005 Fpsw= 1.88
In critical values of the criterion: t Py = 2,670 Fpiw= 247

t Po_]_% = 3,480
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3a copT MwuckeT PyceHcku
(Tabnuua 1), yeTnpute npusHaka
C [OCTOBEpHU pasnnky oT U3Mon-
3BaHeTo Ha LWacna 416 kaTto noa-
NIOXKKa ca B MoJIoXuTesiHa nocoka.
BnvaHneTo Ha Tasn noasoxka npu
copT MuckeTt PyceHCKM e foKasa-
HO NpU HMBO Ha 3HAYNMOCT
0<0.001 3a npu3HaunTe o6MKO/IKa
Ha noAnoxkara WU npucagHuka, u
npu HMBO Ha 3HaunmmocT o< 0.05
3a npusHauuTe AOb/KMHA  Ha
3panara yact Ha netopacTta W Lwu-
puHa Ha rpo3sga. lNpoBeaeHnAT na-
pasiefqieH aHanM3 Cc gparta Kpurte-
pua nokassa WAEHTUYHU pesynTa-
TV 3a NpuU3Haka Ab/DKMHA Ha 3ps-
nata 4yacT Ha nertopacta u obu-
Ko/MKa Ha noanoxkarta. BepoAaTHo
noanoxkarta LWacna 416 npu 1031
COpT uWMa MNO-CUIHO B/IUSHUE
BbpXy TemMna Ha HapacTBaHe Ha
3pennTte fietopacTu.

Mpu copt Cynep PaH bonrap
ca OT4yeTeHW camo 3a TpU npus-
Haka [OCTOBEpHU pasnuku npu
n3non3saHe 3a noanoxka Llacna
41B6. CwbulecTBeHOTO U BvsAHME
ce OTKposiBa 3a Mpu3Haka 0oLy
[06MB OT 103a Mpu HUBO Ha 3Ha-
ymmocT 0<0,01. Ta3n nognoxka e
n3BecTHa e ¢ Jobpus cn aduHu-
TeT KbM Ob/rapckute, MeCTHHU,
copToBe /103U U UM nNpuaasa
BMCOKa W cTabunHa npoayKTuB-
HOCT. ToBa U Ka4yecTBO € OTYETEHO
camo 3a eiHNA fecepTeH CopT.

Mpn nogo6eH popa napanen-
HY BUOMETPUYHM CPaBHEHUSA C ABa
KpUTepna Ha WOAEHTUYHW OaHHW,
ce Mo3B0o/IABa MO-KOMMETEHTHO U

In variety Misket rusenski
(Table 1), the four traits with
significant differences of using
Chasselas 41B rootstock as graft,

were in positive direction. The
influence of that rootstock in
Misket rusenski variety was

proven at a level of significance
0<0.001 for the traits “girth of the
rootstock” and “girth of the graft”,
and at a level of significance a
<0.05 - for the traits “length of
annual ripened growth of the
vines” and “width of the cluster”.
The analysis conducted in parallel
with both criteria showed identical
results for the traits “length of
annual ripened growth of the
vines” and “girth of the rootstock”.
Probably Chasselas 41B rootstock
in that variety had a stronger
influence on the growth rate of
mature shoots.

In Super ran Bolgar variety
only for three traits significant
differences were reported using
Chasselas 41B rootstock. Its
substantial influence was
distinguished for the trait “total yield
per a vine” at level of significance
0<0,01. That rootstock is known
with its good affinity to Bulgarian,
local vine varieties and imparts
them a high and stable productivity.
That quality of the rootstock was
recorded only for the one table
variety.

In such kind of parallel
biometric comparisons with two
criteria of identical data, more
competent and adequate
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afleKkBaTHO [1a Ce OTKPUAT MOJIOXMU-
TE/HUTE BMMSIHUS, B Cc/lyyasl Ha
[1IBE LUMPOKO W3MO/3BaHMN B Mpak-
TUKaTa NoAI0XKKM NpU OTrNexaaHe
Ha AecepTHM COpToBe /103K, 3a Aa
6bAaT NpenopbLkMTe € No-ronsma
npakTyecka npUIoXUMOCT 1 aa
Ce OTKPUSIT BCUYKM CbLLECTBEHNTE
pasnuuMa  OT W3MN0N3BaHETO Ha
ABeTe MOMA/IOXKKWA, npenopbunTen-
HO e pAa ce Wu3nonseart, kKaTo
OLUEHBbYEH efleMeHT, 1 [Bata
CTaTUCTUNYECKN KpUTEpPUS.

n3BO4UN
Ha 6a3ara Ha nosnydeHuTe pesysi-
Tatm MOXeM Ja HanpaBuMm crepg-
HUTE U3BOAMW:
> [MpoBefeHUAT  napasnesnieH
aHa/IM3 C ABarta Kputepus nokassa
NOEHTUYHW pe3y/nTaty 3a npusHa-
Ka Ab/DKMHA Ha 3psnara yacT Ha
netopacta M 06uMKoMKa Ha nog-
noxkaTta npu copt MuUCKeT pyceH-
CKMN npucageH sbpxy Wacna 41b.
> CblLLEeCTBEHOTO BNNSAHNE
Bbpxy copT Cynep paH Bonrap Ha
nognoxka LUWacna 416 ce oT-
KposiBa 3a npusHaka o6Ly, 4o6uB OT
nosa.
> Mpn nogobeH popa napanen-
HY BMOMETPUYHN CPaBHEHUSA C ABa
KpUTepusa Ha MAEHTUYHU OaHHK, ce
no3BofiiBa  MO-KOMMETEHTHO U
aZleKkBaTHO [a ce OTKPUAT NOJI0XMN-
TeNHUTE BNUAHUA, B C/yyas Ha
[AB€ LUMPOKO N3MN0JI3BaHN B NPaKTU-
Kara NoANOXKW Mpu oTrnexpaHe
Ha [4ecepTHU COPTOBE /103N.

NNTEPATYPA
1. ApectoBa H., S’yan |. BnusaHue
Ha aHaTtoMnyHuTe KayecTBa Ha

identification of the positive
influences is allowed, in the case
of two rootstocks, widely used in
practice in growing of table vine
varieties. In order the
recommendations to be with
greater practical application and all
the essential_differences of using
of both rootstocks to be found, it is
recommended both statistical
criteria to be wused as an
evaluation element.

CONCLUSIONS
Based on the results we made the
following conclusions:

> The analysis, conducted in
parallel with both criteria, showed
identical results for the traits
“length of annual ripened growth of
the vines” and “girth of the
rootstock” in  Misket rusenski
grafted onto Chasselas 41B.

> The substantial influence on
Super ran Bolgar variety of
Chasselas 41B rootstock was
distinguished for the trait “total
yield per a vine”

> In such kind of parallel
biometric comparisons with two
criteria of identical data, more
competent and adequate
identification of the positive
influences is allowed, in the case
of two rootstocks, widely used in
practice in growing of table vine
varieties.
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PE3IOME
WN3cnepBaHn ca Tpu copTa KbMWHK
SJAvpkceH”,  “bnek  CatuH”  u - Xyn

TopH/Iec” No nokasarenu cbabpxaHne Ha
06wy nonudeHonNun, aHTouMaHu, aHTu-
oKCuAaHTHa akTMBHOCT (ompegeneHa ¢
DPPH- n FRAP-TecTOBe), oTrnefaHu B
WHCTUTYT MO N/TAHUHCKO XXMBOTHOBBHACTBO
n 3emegenune-TPosiH.

YcTaHOBM Ce, Y€ C Hai-BUCOKM
CTOMHOCTM Ha 06wu nonndeHonn nu
aHTUOKCUAAHTEH KanauuteT e copT ,brek
CatuH” cboTBeTHO 439.33 mg GAE/100 g
n 2136.11 umolTE/100g. CbabpKaHNETO
Ha aHTouMaHW € C Hali-BMcoKa CTOWHOCT
npw copt ,AnpkceH” — 74.7 mgCGE/100g,
cnepsaH ot copt Xy TopHnec” — 68.65
mgCGE/100g.

Cnep cratuctnyeckara obpaboTka
Ha [AaHHUTE 3a BCUYKM W3C/eLBaHu
rnokasarenm ce yCTaHOBW, Ye (akTopbT
COpPTOBO pas3/iMumMe He B/MSE BbpXy
nonydexHnte pesynrtatu (p>0.05).

Kno4voBn gymun: aHTMOKCUAAHTHA
aKTUBHOCT, KbMMWHa, 06WM noavdeHonu,
aHToLuMaHu

SUMMARY

Three cultivars of blackberries were
studied — "Dirksen", "Black Satin" and
"Hull Thornless" for content of total
polyphenols, anthocyanins, antioxidant
activity (determined by FRAP- and DPPH-
tests) grown at the Research Institute of
Mountain Stockbreeding and Agriculture
in Troyan.

It was found that the "Black Satin"
cultivar had the highest values of total
polyphenols and antioxidant capacity —
439.33 mgGAE/100 g and 2136.11
MmMOoITE/100 g, respectively.

The highest value of anthocyanins
content was established in the "Dirksen"
cultivar — 74.7 mgCGE/100g, followed by
the "Hull Thornless" cultivar — 68.65
mgCGE/100g.

After statistical analysis of data for
all studied indicators, it was found that the
factor varietal difference did not affect the
obtained results (p>0.05).

Key words: antioxidant activity,
blackberry, total polyphenols,
anthocyanins
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yBO/A

[Mpe3 nocnegHuTe roAvHN U3-
chnefBaHuATa Ha peauua y4yeHu ca
Haco4YyeHM KbM YCTHOBSIBaHe Ha
34paBHUTE NOJI3N OT KOHCymaLuna-
Ta Ha npecHu nnogose (Brown et
al., 2012; Seeram, 2008a; Tavares
et al., 2012).

PasnvyHn  npoyuBaHus  ca
nokasasim, 4e KOHCymauusaTa Ha
arogonnogHn  BUAOBE  M/1040Be
[ornpuHacs 3a 3almta oT CbpAeyHo-
cbaoBun 3abonaBaHusa, pak  (Liu,
2007), Bb3naneHusn, anadet (Kraft et
al., 2008), 3atrnbctaBaHe (Prior et
al., 2008) wn pgpyrn XPOHUYHU
3abonsasaHus (Seeram, 2008a).

THMHO oOLUBeTeHuTe njoaoBe,
npuHagnexawy KbM CeMelcTBOTO
Rosaceae (KbMVMHW, MaIVHU U Ar0-
[n) ca 06eKT Ha u3cnensaHe 3apaau
BMCOKOTO CbAbpXaHue Ha nonvge-
HOMW, [OMpUHacALWM 3a BUCOKUSA
aHTMOKCUAAHTEH  KanauuteT  Ha
nnoposetTe (Jakobek et al., 2008).

KbnnHute (Rubus fruticosus
L., Rosaceae) ca BMCOKO LEHEeHU
OT noTpebuTenMTe nopaan BUCO-
kKaTa CW XpaHuTenHa CTOWHOCT
(Acosta-Montoya et al., 2010) u
6/1aroTBOPHOTO CU B/INSIHWE BBbPXY
dn3nyeckoTo N NCUXMYHO 3apase
Ha 4oBeka (Tate et al., 2003;
Tavares et al., 2012).

Te ca OT/IMYEH U3TOYHUK Ha
6M0aKTUBHM (DEHONIHN CbeguHe-
HWUS, BK/IOYBaWM  hsiaBoHOUAMN,
PEeHONHN  KUCENUHU WU TaHWHU
(Seeram, 2008b).

YcTaHoBEeHO €, Ye aHTUOKCU-
[aHTHaTa aKTMBHOCT Ha KbNuHata
CW/IHO Kopenupa CbC CbAbpXa-

INTRODUCTION

In recent years, studies of a
number of scientists are aimed at
establishing the health benefits
from the consumption of fresh
fruits (Brown et al., 2012; Seeram,
2008a; Tavares et al., 2012).

Various studies have shown
that consumption of berry fruit
species  contributes to the
protection against cardiovascular
diseases, cancer (Liu, 2007),
inflammation, diabetes (Kraft et al.,
2008), obesity (Prior et al., 2008)
and other chronic diseases
(Seeram, 2008a).

Dark colored fruits belonging
to the Rosaceae family
(blackberries, raspberries and
strawberries) are subject to study
because of the high content of
polyphenols, contributing to the
high antioxidant capacity of those
fruits (Jakobek et al., 2008).

Blackberries (Rubus
fruticosus L., Rosaceae) are highly
appreciated by consumers due to
their high nutritional value (Acosta-
Montoya et al., 2010) and their
beneficial impact on physical and
mental health (Tate et al., 2003;
Tavares et al., 2012).

They are an excellent source
of bioactive phenolic compounds
including flavonoids, phenolic acids
and tannins (Seeram, 2008b).

It has been found that the
antioxidant activity of the
blackberry is highly correlated with
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HMeTo Ha aHToumaHu (Elisia et al.,
2007; Jakobek et al., 2007).

AHTOUMAHUTE Ca eCTeCTBEHU
BOAOPa3TBOPUMU MUTMEHTKN, OTFO-
BOPHM 3a OpaHXeBUs, 4YepBeHus,
nmnaBsna U CUHUA  UBAT Ha
nnogose n 3eneHdyuu. (Haminiuk
et al., 2012; Li et al., 2012).

Llenta Ha HacTofwara pas-
paboTka e Ja ce yCcTaHOBU CbAbp-
XaHneto Ha o06wKM noNNgEHONN,
06N MOHOMEPHW aHToLMaHu W
AHTUOKCUAAHTHUAT KanauuTeT Ha
Nnao040BETE Ha TPU copTa KbMUHU —
SAnpkceH”, “bnek CatuH” n ,Xyn
TopHnec” oTrnexgaHn B panoHa Ha
rp. TposH.

MATEPWNAN N METO4WA

CypoBuHU

3a ekcnepumeHTasiHUTE W3-
cnepBaHMA ca U3N0M3BaHW MNJlo-
[oBe Ha Tpu copTa KbMUHWK:
SAnpkceH”, bnek CatuH” n ,Xyn
TopHnec”, nonyyeHn ot WIMNXK3-
TposH.

MoarotoBka Ha npobaTta 3a
aHanIn3

OT BCeku copT ce npeternar
no 5 g cmsisiHa CypoBMHA U Konyec-
TBEHO Ce NPexBbpA C noakuceseH
(0.1% HCI) meTtaHon B MeputenHa
kon6a or 50 mL. CbabpXaHueTo Ha
Kon6aTa ce gosexpga Ao 2/3 n cnep
npectoii ot 12 vaca npu 10°C c-
bObPXAHNETO Ha Konbarta ce [Ao-
BeXxAa [0 MapkaTta. EkcTpaktute ce
ounTpyBart npes3 HarbHaTt UATLP U
ce aHa/M3upaT 3a CbAbpXaHue Ha
o6WwKn nonnceHom n obLwm MOHO-
MEpPHM aHTOUMaHU N aHTUOKCULAHT-
HUAT KanauuTter.

the content of anthocyanins (Elisia
et al., 2007; Jakobek et al., 2007).

Anthocyanins are natural
water-soluble pigments
responsible for the orange, red,
purple and blue colours in fruits
and vegetables (Haminiuk et al.,
2012; Li et al., 2012).

The aim of this paper is to

determine the content of total
polyphenols, total monomeric
anthocyanin and antioxidant

capacity of fruits of three varieties
of blackberries — "Dirksen", "Black
Satine” and "Hull Tornles" grown
near the town of Troyan.

MATERIAL AND METHODS

Raw materials

Subject of the study are the
fruit of  three varieties of
blackberries: "Dirksen", "Black
Satine" and "Hull Tornles" obtained
from Research Institute of Mountain
Stockbreeding and  Agriculture-
Troyan.

Preparation of sample

Prior to analyses 5 g milled
raw material from each cultivar
was diluted into a 50 mL volumetric
flask. The contents of the flask was
transferred to acidified (0.1% HCI)
methanol. After extraction for 12 h
at 10°C the flask was filled to the
mark .The extracts were filtered
through a paper filter and analyzed
for content of total polyphenols and
total monomeric anthocyanins and
the antioxidant capacity.

223



PeakTnBu n xumMmmkanu

3a aHa/mTU4yHM uUenum  ca
N3NON3BaHN C/efHUTE peakTUBMK:
DPPH (2,2-pndpenHnn-1-
nukpunxugpasun), TPTZ (2,4,6-
TpU(2-nnpngun) 2-tpuasvH) n Trolox
[(x)-6-xnpgpokcu-2,5,7,8-
TeTpaMeTU/IXpOMaH-2-kapbokcuiHa
KucenunHaj (Sigma-Aldrich,
Steinheim, Germany); peakTnB Ha
Folin-Ciocalteau (FC-peakTtuB)
(Merck, Darmstadt, Germany);
ra/joBa  KuCe/MHa  MoHoXuapar
(Fluka, Buchs, Switzerland). Bcuuku
OCTaHa/I1 peakTUBM 1 pas3TBoOpUTENN
ca C aHa/IMTMYHa yncToTa.

MeToaun 3a aHann3

OnpegensaHe Ha ob6wmTe
nonundeHonn

CbabpxaHneto Ha 06wm
nonneHonn e onpegesieHo o
mMetoga Ha Singleton and Rossi
(1965) B mogudmkaumsa cbriacHo
Dinkova et al., 2012. B enpyseTka
nocneposaTtesiHo ca cmecenu 0.1
mL ekcTpakT oT npobarta ¢ 0.5 mL
FC-peaktnB (paspeneH 1:4 c pgec-
TMnupaHa Boga) U 1.5 mL BogeH
pa3TBOP Ha HaTpueB KapboHaT
(7.5%, wl/v), kaTo 06emMbT e
posefeH ao 10 mL ¢ gectnnupaHa
Boga. PeakumoHHaTa cmec npec-
TosABa 3a 2 h Ha TbMHO, npwu
CTailHa Temnepartypa, npeau nga
6bae n3mepeHa abcopbumsATa npu
750 nm. [llonydeHute pesyntatu
ca npencrtaBeHV Kato eKBMBaJsleH-
TV Ha ranosara kucenuHa (GAE) B
mg 3a 100 g npoba.

OnpegensaHe Ha ob6wmTe
aHToumaHu

KonnyectBoto Ha o6LmTe

Reagents and chemicals

For analytical purposes, the
following reagents were used: DPPH
(2,2-diphenyl-1-pikrilhidrazil), TPTZ
(2,4,6-tri (2-pyridyl) 2-triazine) and
Trolox [(¥) -6-hydroxy- 2,5,7,8-
tetrametilhroman-2-carboxylic  acid]
(Sigma-Aldrich, Steinheim,
Germany); reagent Folin-Ciocalteau
(FC-reagent) (Merck, Darmstadt,
Germany); gallic acid monohydrate
(Fluka, Buchs, Switzerland). All
other reagents and solvents are of
analytical grade.

Methods of analysis

Determination of total
polyphenols
The content of total

polyphenols (TPP) was determined
by the method of Singleton and
Rossi  (1965) in  maodification
according to Dinkova et al., 2012.
In a test tube appropriately diluted
sample extract (0.1 mL) was mixed
with 0.5 mL of FC-reagent (diluted
with distilled water 1:4, v/v) and 1.5
mL of sodium carbonate solution
(7.5%, wlv) and the volume was
brought to 10 mL with distilled
water; the mixture was incubated
for 2 h at room temperature before
the absorbance was measured at
750 nm. The results were
presented as mg gallic acid
equivalents (GAE) per 100 g of
sample.

Determination of total
monomeric anthocyanins
The amount of total
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MOHOMepHU aHToumaHn (TMA) e
onpefeneHo u4pe3 pH-gudepen-
unanHna  meton  (Giusti  and
Wrolstad, 2001). EKCTpakTbT OT
npobara e paspefeH napanesiHo ¢
6ychep ¢ pH 1.0 (0.025 M kanveB
xnopua) n 6ycep ¢ pH 4.5 (0.4 M
HaTpueB auetar). Cnep npecrtos-
BaHe 3a 1 h Ha TbMHO Npu cTailiHa
Temnepatypa ca wusmepeHu ab-
copbuumte npm 520 nm n 700 nm.
Pesyntatute ca W34UC/IEHN 4pe3
n3nos3BaHe Ha Koe(MUUMEHT Ha
MonapHa abcopbums 26900 L/(mol
cm) M MonekynHa maca 449.2
g/mol n ca n3paseHn kaTo ekBuBa-
NIEHTU Ha UnaHWOUH-3-111Ko3U4,
(CGE) B mg Ha 100 g npo6a.
OnpegensaHe Ha o6wWwMsA
aHTMOKCUOAHTEH KanaunTeT

O6WMAT aHTUOKCUMAAHTEH Ka-
nauuTeT e OueHeH 4ype3 onpepesns-
He Ha pagukasoynassuiata cnocoo-
HocT (DPPH-TecT) n metano-peay-
umpawarta cnocobHoct (FRAP-TecT).
Trolox, BO4OPA3TBOPUM aHasIOr Ha

BUTaMMH E, € u3non3BaH KaTo
cTaHOapT U pesyntatute  ca
N3paseHn KaTo €eKBUBA/IEHTU Ha

Trolox (TE) B ymol 3a 100 g npoba.
DPPH npoueayparta e 6a3unpa-
Ha Ha meTtoga Ha Brand-Williams et
al. (1995), npunoxeH B cnegHaTa
mMoandpmkauma: 2250 L meTaHoNeH
pastBop Ha DPPH (6 x 10° M) ca
cMeceHun ¢ 250 YL eKCTpakT oT npo-
6aTa (pa3spegeH ¢ gectunnpaHa Bo-
Aa B cCbOoTHOWweHune 1:3, v/v); abcop-
6umata npu 515 nm e wu3smepeHa
cnep 15 min npectosiBaHe Ha peak-
LIMOHHAaTa CMeC B 3aTBOpEHa KlBeTa,
Ha TbMHO, Npu CTaliHa TeMneparypa.

monomeric anthocyanins (TMA)

was determined by the pH-
differential method (Giusti &
Wrolstad, 2001). The sample

extract was diluted in parallel with
buffer pH 1.0 (0.025 M potassium
chloride) and buffer pH 4.5 (0.4 M
sodium acetate). After 1 h of
incubation at room temperature,
the absorbance was measured at
520 nm and 700 nm. Results were
calculated using a molar extinction
coefficient of 26900 L/(mol cm) and
molecular weight of 449.2 g/mol
and expressed as equivalents of
cyanidin 3-glucoside (CGE) in mg
per 100 g sample.

Determination of  total
antioxidant capacity

The total antioxidant capacity
was determined by the free radical
scavenging activity (DPPH) and
ferric reducing antioxidant power
(FRAP) assay. Trolox, a water-
soluble vitamin E analogue, was
used as a reference in both assays
and the antioxidant capacity was
expressed as pmol  Trolox
equivalents (TE) per 100 g sample.

DPPH assay was based on
the method of Brand-Williams
(1995) modified as follows: 2250
uL of a DPPH methanolic solution
(6 x 10™ M) was mixed with 250
ML of sample extract (diluted with
distilled water 1:3, vIv);
absorbance at 515 nm was
measured after 15 min of reaction
in a cap-sealed cuvette kept in the
dark at room temperature.
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FRAP npoueaypata e 6asu-
paHa Ha MeToga Ha Benzie wu
Strain (1996), NpPUNOXeEH C HAKOU
n3veHenma. FRAP peaktuB e
NPUroTBeH cfefl cMecBaHe Ha 2.5
mL pa3teBop Ha TPTZ (10 mmol/L)
B cONnHa kucenuHa (40 mmol/L),
2.5 mL BogeH pa3stBop Ha FeCl3
(20 mmol/L) n 25 mL auetarteH
6ycep (0.3 mol/ L, pH 3.6). 3a
peakuuaTa, 2250 yL FRAP peak-
TmMB 1 250 pL ekcTpakT oT npobara
(paspepgeH c gectunmpaHa Boga B
CbOTHOLWEeHMe 1:3, v/v) ca cMeceHun
B KlOBETa N € usmepeHa abcopb-
unata npy 593 nm, cneg 4 min
NPecTol Ha TbMHO, NpU cTalHa
Temnepartypa.

Bcnukn um3mepBaHua ca u3-
BbpleHn ¢ UV-Vis cnektpogoTo-
MeTbp Helios Omega ¢ uHcTanu-
paH codotyep VISIONIite (Thermo
Fisher Scientific, Madison, WI,
USA), u13non3Baikm KoBeTU C
onTUYeH NbT 1 cm.

Cratnctnyeckn aHanus

MpencraBeHnTe pesyntartu ca
cpegHOapuUTMEeTUYHU CTOWHOCTU OT
Hali-MasiIko Tpu napanesiin onpege-

NeHns, Kato KoepuumeHTuTe Ha
Bapuauma ca no-manku ot 5%.
Cratuctnyeckata o6pabotka Ha

[aHHUTe e  ocCbliecTBeHa C
nporpamu ANOVA, Microsoft Excel.

PE3SYNTATU N OBCBXXOAHE

B Tabnuua 1 ca npencta-
BEHW pe3yntatute noayyeHn 3a
CbAbpXaHMeTo Ha obwu nonu-
deHonm (TPP) n o6wu aHToumaHu
(TMA), paavkanoynassauiata
(DPPH) n wmeTanopegyumpawiata

FRAP assay was performed
according to Benzie and Strain
(1996) with some modifications.
The FRAP reagent was prepared
by mixing 25 mL of a TPTZ
solution (a0 mmol/L) in
hydrochloric acid (40 mmol/L), 2.5
mL of a FeCl; water solution (20
mmol/L) and 25 mL of an acetate
buffer (0.3 mol/L, pH 3.6). In the
assay, 2250 yL of FRAP reagent
and 250 pL of sample extract
(diluted with distilled water 1:3, v/v)
were mixed in a cuvette and
absorbance at 593 nm was
measured after 4 min of reaction.

All measurements  were
performed with a Helios Omega
UV-vis spectrophotometer

equipped with VISIONIite software
(all from Thermo Fisher Scientific,
Madison, WI, USA) using 1 cm
path length cuvettes.

Statistical analysis

The presented results are the
average of at least three
determinations, the coefficients of
variation were less than 5%. The
statistical analysis were performed
using the ANOVA, Microsoft Excel.

RESULTS AND DISCUSSION
Table 1 presents the results
obtained for the content of total
polyphenols (TPP), total
monomeric anthocyanins (TMA)
and antioxidant activity evaluated
by FRAP and DPPH assay of the
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cnoco6HocTt (FRAP) Ha nnopose | fruits of three cultivars  of
Ha Tpu copTa KbnuHn — JAupkcen”, | blackberry — "Dirksen”, "Black
~bnek CatuH” n ,Xyn TopHnec”. Satin" and "Hull Thornless".

Tabnuua 1. CbhbabpxaHne Ha ob6wm nonuceHonu (TPP), aHTUOKcuaaHTeH

kanauutet (DPPH n FRAP) n o6wwmn moHoMmepHU aHTouuaHn (TMA) Ha KbNUHOBU
nnoaose oT coptoBeTe AunpkceH, bnek CatuH n Xyn TopHnec

Table 1. Total polyphenols content (TPP), antioxidant capacity (DPPH and FRAP)
and total monomeric anthocyanins (TMA) of blackberry fruits from cultivars
Dirksen, Black Satin and Hull Thornless

CopToBe TPP DPPH FRAP TMA
Cultivars (mgGAE/100 (MmMOITE/100 (MumoITE/2100 (mgCGE/100g
¢)) 9) Q)

[pkceH 389.78 1638.33 1883.89 74.40

Dirksen
Bnek CatuH 439.33 1293.50 2136.11 66.51
Black Satin
Xyn TopHnec 420.00 1386.67 1965.28 68.65
Hull Thornless

CbaobpxaHueto Ha o6wm The content of total
nonucpeHonn e ¢ Hai-sucoku | polyphenols with  the highest

CTOMHOCTW NpW naogose OT copT
Bnek CartunH (439.33 mgGAE/100
g), a C Hal-HUCKN CTOMHOCTU B
nnogoBeTe Ha  KbNMHa  COpT
AnpkceH (389.78 mgGAE/100 g).

CbaobpxaHMeTo Ha o6wm
MOHOMEpPHM aHToLMaHn Bapupa oT
66.51 mg CGE/100g npwv nnogose
oT copT bnek CatnH go 74.4 mg
CGE/100g npu nnogoseTe OT cOpT
JAVpKceH.

Ha ®durypa 1 n 2 ca nokasa-
HW 3aBUCUMOCTUTE MeXAy aHTUOK-
cvaHTHaTa akTUBHOCT U CbAbp-
XaHneTto Ha 06wy nosmdeHonm
Ha nscnepBaHuTe copToBe
KbMUHW.

3a BCUYKM COPTOBE KbIMUHU €
yCTaHOBEHAa MOJIOXKUTENHA JIHEN-
Ha 3aBWCUMOCT MexZay CbAbpXa-
HMETO Ha 06WM noNudeHoONN W«
aHTUOKCUOAHTHaTa aKTUBHOCT
onpepeneHa no FRAP-tect c

values was obtained from fruits of
the "Black Satin" cultivar (439.33
mMgGAE/100 g), and the lowest
values were obtained from the

"Dirksen" cultivar (389.78
mgGAE/100 g).
The content of total

monomeric anthocyanins ranged
from 66.51 mg CGE/100g in the
"Black Satin" cultivar to 74.4 mg
CGE/100g in the "Dirksen"
cultivar.

Figures 1 and 2 show the
relationships between antioxidant
activity and the content of total
polyphenols of the tested varieties
of blackberries.

For all varieties of
blackberries a positive linear
relationship between the content
of total polyphenols and
antioxidant activity determined by
FRAP-test with a high coefficient
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BMCOK Koe(hmuMeHT Ha petepmu-
Haumsa (R?= 0.8961) (durypa 1) n
oTpuuatenHa J/MHENHa 3aBuUCK-
MOCT Mexay pajvkasioynassuiara
CNOCOGHOCT  onpefesieHa  No
DPPH-Tecta n obwute nonude-
Honu (R?=0.9824) (durypa 2).

dur. 1. JInHelHa 3aBUCUMOCT MexXay

oo
S y = 4,8794x- 36,548
o
o R?=0,8961
£ -
<5
£
=5

of determination (R? = 0.8961) was
established (Figure 1) and a
negative linear relationship
between radical scavenging
activity determined by DPPH
assay and total polyphenols (R2 =
0.9824)(Figure 2).

TPP mgGAE/100g

06lM MOMUGEHONN U  aHTUOKCUAAHTHA

akTnBHOCT (FRAP TecT) Ha copToBe KbNUHU AupkceH, Bnek CatuH n Xyn TopHec
Fig. 1. Linear relationship between total polyphenols and antioxidant activity (FRAP)
of blackberry cultivars Dirksen, Black Satin and Hull Thornless

on
(=]
o
E R - .
&3 y=-7,0796x+ 4387,2
a5 R?=0,9824
£
TPP mgGAE/100g

dur. 2. JInHelHa 3aBUCUMOCT MeXay

06lM MOMUGEHONN U aHTMOKCUAAHTHA

akTnBHOCT (DPPH TecT) Ha copToBe KbnuHu AnpkceH, bnek CatuH n Xyn TopHaec
Fig. 2. Linear relationship between total polyphenols and antioxidant activity (DPPH)
of blackberry cultivars Dirksen, Black Satin and Hull Thornless

Ha durypa 3 e npeacraseHa
ycTaHoBeHata obpaTHa /funHeliHa
3aBUCUMOCT 3a u3cnefBaHuUTe
COpTOBE MeXAy KO/IMYeCcTBO Ha
aHTouMaHn ”  aHTUOKCUAaHTHAa
aKTUBHOCT onpepgeneHa no FRAP-
TecTa (R?=0.8027). BnusHve Bbp-
Xy aHTUOKCMAaHTHaTa akTUBHOCT
onpeeneHa no To3n MeToA, okKas-
BaT OCHOBHO 06wWmMTEe nosmdeHo-
M N TYK TA Ce Ob/IXKN Ha ApYyru
aHTUOKCUOAHTM  pasIUyHM  OT
aHToUnaHuTe, pAencTeawm Kato
[OHOPW Ha efIeEKTPOHN.

Figure 3 presents the
established inverse linear
relationship between the studied
varieties amount of anthocyanins
and antioxidant activity determined

by FRAP-test (R2 = 0.8027).

Antioxidant activity determined by
this method, is mainly affected by
common polyphenols and here it is
due to other antioxidants other
than anthocyanins which act as
electron donors.
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gLH y = -28,266x + 3969,6
o & R? = 0,8027
< o
e =
w5
£
= TMA mg CGE/100g

dur. 3. JlvHeliHa 3aBUCMMOCT MexXay O6WM MOHOMEPHW aHTouMaHnm Wu
aHTHUoKcuaaHTHa akTmBHoOCT (FRAP TecT) Ha copToBe KbNuHU [upKceH, bnek
CatuH n Xyn TopHnec

Fig. 3. Linear relationship between total monomeric anthocyanin and antioxidant
activity (FRAP) of blackberry cultivars Dirksen, Black Satin and Hull Thornless

[JaHHnTe Ha durypa 4 nokas- The data in Figure 4
BaT JiMHelHaTa 3aBUCUMOCT MeX- | illustrates a linear relationship
Ay CbAbpXaHue Ha o6wm aHTo- | between the content of total
unaHm ¥©  pagukanoynassawata | anthocyanins and radical
aKTUBHOCT, onpegeneHa 4pes | scavenging activity determined by
DPPH-tecT. OnpegeneHara aHtu- | DPPH assay. The specified
OKCMAAHTHa akTMBHOCT ce noBu- | antioxidant activity was increased
LuaBa C yBesimyaBaHe Ko/im4yecTBo- | with the increase in the amount of
TO Ha aHTouMaHuTe, pgeicTtBawy | anthocyanins, acting as a
kaTo JoHopu Ha BogopoaHu | hydrogen donor cations (R%=1).
kaTnoHm (R%=1).

y=43,718x-1614,3
R*=1

DPPH
umolTE/100g

TMA mg CGE/100g

dur. 4. JIMHeliHa 3aBMCMMOCT MeXay O0O0WM MOHOMEPHM aHTouMaHu W
aHTUoOKCcuaaHTHa akTMBHOCT (DPPH TecT) Ha copToBe KbMuHWU [upKceH, bnek
CatnH n Xyn TopHnec

Fig. 4. Linear relationship between total monomeric anthocyanins and
antioxidant activity (DPPH) of blackberry cultivars Dirksen, Black Satin and Hull
Thornless

Ha ®urypa 5 e npegcraseHa Figure 5 shows a radar chart
pagapHa guarpama 3a komnnekc- | for complex characterization of the
HO XapakTepu3mpaHe Ha aHTWOK- | antioxidant capacity of the three
CYOAHTHUA KanauuTeT Ha uscnepn- | varieties of blackberries tested.
BaHUTE TPU copTa KbMUHWU.
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TPP

mgGAE/100g
4000,0
2000,0 :{
G,GJ‘/I\
DPPH B
umolTE/100g

umolTE/100g

= [l ipKceH/ Dirksen

e G ek CatuH/Black
Satin

FRAP Xyn Topunec/Hull

Thornless

dur. 5. PagapHa gmarpama Ha cOpToBe KbNUHW OupkceH, Bnek CatuH n Xyn

TopHnec

Fig. 5. Radar diagram of blackberry cultivars Dirksen, Black Satin and Hull

Thornless

Ot churypaTta ce Buxaa, 4ye
AHTUOKCUOAHTHUAT KanauuTeT npu
TpuTe copTa u3cnegsaH KblvHU
ce Ob/KM Ha npeobnagasailara
pPONIA Ha aHTMOKCUAaHTUTE, AeCT-
BaLLM e/lHOBPEMEHHO Kato
[OHOPM Ha BOLAOPOAHM KaTMOHU
(DPPH-TecT) u enektpoHun (FRAP-
TeCT), Ha Bb3MOXHWN CUHEPTUYHU U
aHTaroHNCTUYHM edpekTn Ha Apyru
KOMMOHEHTU B cUcCTemMaTa, KakTo 1
Ha (U3MYHOTO B3aumogencTeme
Mexay (eHoHUTe CbeAnHeHus
(Purypa 5).

n3BO4n

B pesyntat Ha ekcnepumeH-
TanHaTa pabota W nosiydyeHuTe
pesynratn ce ycTaHOBW, 4e COpT
.bnek CaTuH” e C Hail-BUCOKO Cb-
AbpXaHme Ha 06wy nonmdeHonm
N MMa Hal-ronsiM aHTUOKCUAAHTEH
KanauuteT, a copT JupKceH” npe-
Bb3X0X/Ja OCTaHa/IMTe COpTOBE MO0
CbAbpXaHne Ha 006LM MOHOMEPHU
aHTouunaHu.

CTOMHOCTUTE Ha aHTUOKCK-

The figure shows that the
antioxidant capacity in all three
blackberry cultivars is due to the
predominant role of antioxidants,
acting both as a donor of hydrogen
cations (DPPH assay) and
electrons (FRAP assay),as well as
possible synergistic and
antagonistic  effects of other
components in the system and
physical interaction between the
phenolic compounds (Figure 5).

CONCLUSIONS
As a result of experimental
work and the obtained results it

has been established that the
"Black Satin" cultivar has the
highest content of total
polyphenols and the highest
antioxidant capacity, the "Dirksen"
cultivar is superior to other
cultivars in content of total
monomeric anthocyanins.

The value of antioxidant
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[aHTHaTa aKTMBHOCT 3aBUCAT OT
NPUIOXEeHNTEe MeToan Ha u3cref-
BaHe (p<0.05) m He 3aBuCAT OT
COpTOBOTO pasnmyune (p>0.05).
YcTaHoBeHN ca 3aBUCUMOC-
TUTE MeXOy aHTMOKCUMAAHTHUSA
KanayuteT U CbObpXaHWeTo Ha
o6 nonndpeHonn, n oL MOHo-

activity depends on the applied
research methods (p <0.05) and
does not depend on the variety
difference (p>0.05).

Relationships between
antioxidant capacity and content of
total polyphenols, and total
monomeric anthocyanins for the

tested cultivars, have been
established.

MEpHM aHTouMaHun 3a u3cnenBa-
HUTE CopTOoBe.
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