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PE3HOME

Drosophila suzukii (Matsumura),
(Diptera:Drosophilidae) e HoB onaceH
HenpusaTen No OBOLLHUTE KyNTypw, 1o3ute
W Apyrn pactutesnHn sugose B Espona u
ceeta. B buarapua 1o3u Bug 3a Nbpeu
nbT e unaeHTucpmympaH npes 2014 r. B
paioHnTe Ha bnaroesrpag, KioocteHann n
Mnosave. Mopagy cBO604HOTO ABMKEHME
Ha CTOKM B pamkuTe Ha EBponeiickusaT
CbH3 ONacHoCTTa OT pasnpoCTPaHEHNETO
Ha D. suzukii HapacTBa HeNpekbCcHaTO.

EaoHv OoT npegnoyvMTaHnTe rocTo-
npuemHuum ot D.suzukii ca arogonnogHu-
Te KyNTypu — MasivHu, KbMHU 1 6GOPOBUH-
KW, KOUTO ca TPaauLMOHHM 3a palioHa Ha
LleHTpaniHa Ctapa niaHvHa.

3a nbpBu NbT npe3 2016 r. 6sxa
3a/10KeHN YNOBKN Ha yHrapckata dupma
.Csalomon" (VARL) 3a MOHWUTOPUHI Ha
D.suzukii B WHCTUTYyTA NO nNAaHUHCKO
XMBOTHOBBACTBO 1 3emMegenue B TPOSiH B

SUMMARY

Drosophila suzukii (Matsumura),
(Diptera:Drosophilidae) is a new insect
pest in fruit crops, vines and other plant
species in Europe and all over the world.
It was identified for the first time in
Bulgaria in the regions of Blagoevgrad,
Kyustendil and Plovdiv in 2014. Because
of the free movement of goods within the
European Union, the danger of D.suzukii
spreading is constantly increasing.

Some of the favourite host plants
for D.suzukii are berry plants, such as
raspberry, blackberry, strawberry and
blueberry, which are traditional in the
region of the Central Balkan Mountains.

Insect traps of the Hungarian
company “Csalomon“ (VARL) were set for
monitoring D.suzukii at the Research
Institute of Mountain Stockbreeding and
Agriculture in Troyan in the raspberry
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Ma/iMHM  OT copTtoBeTe "Bunamet" wu
"lloncka asieHa", Kakto U B KbMUHOBUTE
coptoBe "Xyn TopHnec" n "bnsak Catun".

B 3a/i0keHUTe YyNOBKM NbpBUTE
Bb3pacTHN B Ma/InHUTE B6sixa KoHcTaTupa-
HN Ha 14 OHW, a B KbNMHUTE Ha 13 t0nn,
T.e. BpeMeTo Nnpe3 KOeTo N/ofoBeTe UM
3anousart 3a y3pssar. [Npe3 To3u nepuog
6opbaTa e TpygHa nopaam ronemMumaT puck
OT oOCTaTb4yHM KONM4YecTBa nectuumgu,
KOWUTO ca onacHu 3a 34paBeTo Ha xopara.

MpomMeHuTe B KIMMaTUYHUTE YCOo-
BUA Npe3 nocsiegHuTe rognHN nokassar,
ye B Hawara CcTpaHa TO3U BWUg uMa
peasH/ ycnosBus 3a pasBuTME N Ce
o4yakBa fa nposiBU BUCOK 6GMOAOrMYeH
noTeHunan 1 fa ro npeBbpHE B K/HOYOB
HenpuaTesl MO OBOLWHWTE  KynITypw,
KbAEeTo ca 1 ArogonnoaHUTe BUAOBE.

KntouoBu OYMU: Drosophila
suzukii, Ma/IMHK, KbNUHN

YBO/,

MNpomeHuTe B KAumMara npes nmno-
cnefHVTe TOAMHM, OKa3BaT CbLUECTBEHO
B/IUSIHUE BbPXY pasnpoCcTpaHEeHMEeTo W
BpegHaTa AeNHOCT Ha HenpuaTenuTe no
KYNTYpHUTE pacTeHusi, KaTo Mo TakbB Ha-
Y/H ce cb3faBar npeanocTaBku 3a HaBNu-
3aHe Ha HOBM BUAOBE C oOMNpeaeneHu
N3NCKBAHUA KbM YCNOBUATA Ha OKOJsiHaTa
cpepa. TakbB BuA e Drosophila suzukii
(Matsumura), (Diptera:Drosophilidae).

Ot HOroustouHa A3va TA € Ha-
BNsA3Na 3a nbpBu NbT B CeBepHa Amepu-
ka (KanudpopHusa) n B EBpona (McnaHus)
npe3 2008 r., BEPOATHO 4pe3 BHOC Ha
nnogosa nNpoaykums. rNoHacToswem B pe-
Anua ctpaHn B A3usa, Amepuka n EBpona
D.suzukii ce nocoyBa KaTto K/HOYOB
HenpuaTesn B N0OAOBOTO MPOU3BOACTBO.
KoHcTaTtnpaHu ca ceprosHu LWeTn oT TO3u
BWZ NO C/IMBW, KbNUHW, YepeLuun, paincka
A0bIKa, MasIMHK, Aroan, YyepHa 60pPOBUH-
Ka n npackosu. be3 npunaraHe Ha mepo-
npusaTusa 3a 6opba B 3anagHnte waTtu Ha
CAL 3ary6ute ot D.suzukii ca gocTrHanu
500 mnH. gonapa roguwHo, a B I3TouHu-
Te wWaTtu Te ce oueHssar Ha 27,5 mH.
ponapa (Kanzawa, 1939; Goodhue et al.,

plantation with ‘Willamette’, ‘Shopska
alena’ and in blackberry cultivars, such as
‘Hull Tornless’ and ‘Black Satin’.

The first mature insects in the traps
on raspberry plants were found on June
14, and in the blackberry on July 13, the
period when fruit began to ripe. During
this period, the control was difficult
because of the risk of pesticide residues
that are dangerous to people.

Significant changes in climate
conditions in recent years have shown
that in Bulgaria this species has real
conditions for its developed and would
have high biological impact and become a
main insect pest for fruit crops, where
berry species belongs.

Key words:
raspberry, blackberry

Drosophila suzukii,

INTRODUCTION

Climate change in recent years has
had a significant impact on the spread
and harmful activity of insect pests on
crop plants, thus creating prerequisites for
new species to enter with certain
requirements in relation to environmental
conditions. Such species is Drosophila
suzukii (Matsumura), (Diptera:
Drosophilidae).

It entered for the first time in North
America (California) and Europe (Spain)
in 2008 from Southeast Asia, possibly
through the imports of fruit production. At
present, it is pointed as a main insect pest
for fruit production in a number of
countries in Asia, America and Europe.
Serious damages caused by that species
have been found on plum, blackberry,
cherry, persimmon, raspberry, strawberry,
blackberry and peach plantations. Without
taking any measures, the losses caused
by D. suzukii have reached $ 500 million
per year, and in the Eastern states they
are estimated at 27.5 million dollars
(Kanzawa, 1939; Goodhue et al.,, 2011;
Lee et al., 2011; Walsh et al., 2011; Cini
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2011; Lee et al., 2011; Walsh et al., 2011;
Cini et al., 2012; Asplen et al., 2015).

B Wtasina npe3 2010 r. npwu
AroronnogHWTe ca oT4yeTeHu 3aryéu ot
0,5 mnH. eBpo, a npe3 2011r. — Hag 1,3
M/AH. eBpo (Rego et al., 2017).

D.suzukii e nonucpar, koinTo Hanaga
Hag 90 KynTypHU M AMBOpacTALM pacTe-
HMSA OT Hag 23 60TaHMYECKN CemencTsa.
MpegnountaHn  rocTOMpPUMEMHMUM  ca
aroga (Fragaria ananassa), uepella
(Prunus avium), mannHa (Rubus idaeus),
kbnrHa (Rubus spp.), kalicua (Prunus
armeniaca), npackosa (Prunus persica),
HeKTapuHa (Prunus persica  var.
nucipersica), 6oposuHka  (Vaccinium
spp.), cnmea (Prunus domestica), so03a
(Vitis vinifera) un ap.

MoBpeanTe ce HaHacAT OT fapBu-
Te, KOUTO Ce XPaHsIT C N/1I040BOTO MECo, B
pesyntaT Ha KOeTo M/I040BETE OMEKBAT,
aedopmupaT ce U rybaT TbproBckata cu
CTOMHOCT. B pe3ynTtaT Ha ToBa ce cb3fa-
BaT YCNOBMA 3a HanajeHve OT BTOPUYHU
natoreHm.

Pa3sutneto Ha Drosophila suzukii
€ B Mpsika Bpb3ka C TemneparypaTta.
HanponeTt myxuTe ce akTtuBm3upar npu
cpegHoaHeBHa Temnepatypa Hapg 10°C,
KaTo Te ca Hail-akTMBHM B AunanasoHa 20-
25°C, HO npw Temnepatypu Hag 30°C
aKTMBHOCTTa UM HamansBa (Kanzawa,
1939).

XKeHcknTe cHacaT filata cu B
nJoJoBeTE KaTto npegnouvTar yspenute
npes 3eneHuTe nnaogose. B Hanmb/iHO
y3penurte nsogoBe Myxute cHacat 55%
OT fAluara, B HavyasHa 3penocT - 34 %, a
B 3es1ieHuTe nnogose — eaea 11% (Lee et
al., 2011). B kucenute naogoBe napeute
He morar fda 3aBbpliaT pasBuTUETO CU
(Malgnashca et al., 2010). YcTaHOBEHO €,
ye 3a eguH ce3oH Drosophila suzukii
passuBa OT 7 A0 15 nokosieHus rogulliHo
(Cini et al., 2012).

Y Hac neTHUCTOKpunara gpo3odm-
Na 3a NpbB MbT € OTKpUTa B YepeLlosa
rpagvHa B bnaroesrpag npes 2014 r. Mo-
KbCHO Mpe3 cenTemMBpy cbliata roguHa
TA e ycTaHOBEeHa B C/IMBOBO HacaxeHue

et al., 2012; Asplen et al., 2015).

In 2010, losses of 0.5 million euros
were reported in Italy for berry plants, and
in 2011 — over EUR 1.3 million (Rego et
al., 2017).

D.suzukii is a polyphage that
attacks over 90 crops and wild plants of
over 23 botanical families. Preferred host
plants include strawberry (Fragaria
ananassa), sweet cherry (Prunus avium),
raspberry (Rubus idaeus), blackberry
(Rubus spp.), apricot (Prunus armeniaca),
peach  (Prunus persica), nectarine
(Prunus  persica var. Nucipersica),
blueberry (Vaccinium spp.), plum (Prunus
domestica), vine (Vitis vinifera) and
others.

Damage is caused by the larvae
that feed on fruit flesh, as a result of which
the fruits soften, deform and lose their
commercial value. As a result, conditions
for attack by secondary pathogens are
created.

The development of Drosophila
suzukii is directly related to temperature.
In spring, flies are activated at an average
daily temperature above 10 ° C, and they
are most active in the range 20-25 ° C,
but at temperatures above 30 ° C their
activity decreases (Kanzawa, 1939).

Females lay their eggs in fruits by
preferring the ripe to the unripe berries.
Flies lay 55% of their eggs in fully ripe
fruits, 34% in beginning of ripening and
only 11% in green fruits (Lee et al., 2011).
The larvae cannot complete their
development in fermented fruits
(Malgnashca et al.,, 2010). It has been
established that for one season
Drosophila suzukii develops from 7 to 15
generations per year (Cini et al., 2012).

The spotted wing drosophila was
first discovered in Bulgaria in a sweet
cherry orchard in Blagoevgrad in 2014.
Later, in September of that year, it was
found in a plum plantation in the village of
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B c.TbpHoBnar, KiocteHausnicko. B Tnos-
AmBcka o6nact (c. BoiliBognHOBO 1 B C.
Kanekoseu) BuAabLT e perncrtpupaH npes
OKTOMBPW B OBOLUHW rPafnHu OT A6BKK U
npackosu. [Mpe3 HoemBpu D.suzukii e
yCcTaHOBeHa B N1040-3eneHyykoBarta 6op-
ca B c.lMbpBeHel 1 B rp.BapHa (Laginova
and Ivanova, 2015).

3a MOHWTOPUHI Ha MyXuUTe OT CeM.
Tephritidae ce wun3nonsBar XpaHWUTESTHU
npumamku. To3nm MeToj ce npuiara v npu
Myxute oT cem. Drosophilidae (Albert et
al., 2009). Cnopeg Cini et al. (2012), ToBa
€ e[lHO OT OCHOBHWTE MEpPONpPUATUA Mpu
WHTerpmpaHoTo ni1o40B0 NPov3BOACTBO.

Landolt et al. (2011) cbob6uwaBar,
ye Hait-cuiHo Drosophila suzukii ce npwme-
/inya OT CMeC B KOMOMHaUWA OT OueT U
yepBeHO BMHO. 3a no-ronama edumkac-
HOCT Ha nNpumamMkarta ce npenopbysa KbM
Tasu cmec ga ce p[o06aBAT Kanku OT
npenapaTt 3a MueHe Ha cbaose (Wolsh et
al., 2011).

B rno6aneH mawab pesynrarurte
OT MHOro6poiHN MOHWTOPWUHIOBX MPOYY-
BaHWA W3TbKBAT T[ONSIMOTO BapupaHe
OTHOCHO ed)eKTMBHOCTTa Ha npuMamkuTe
B 3aBWCMMOCT reorpad)Ckusi pernoH u
obcnegBaHaTa kyntypa. HabnwogasaHute
pasnuuuns 3aTpygHaBaT 3HauMTeNHO pas-
paboTBaHeTO Ha eAVHEH MOHWUTOPMWHIOB
nogxon. MogyepTtasa ce Heob6xoaMMoOCTTa
OT 6bAeln n3cneaBaHus Ha perMoHasHo
HMBO C Len paspaboTsaHe Ha NpPYMaMKu ¢
NoBMLUIEHA YYBCTBUTE/IHOCT B KOHKPETHM-
Te PerMoHun, KOMTO Aa oTpasssBaT peasHa-
Ta uyucneHoct Ha D.suzukii (Karadzhova
et al., 2015).

Drosophila suzukii e Bug, koiito ce
Xapakrepusmpa C BUCOKa PenpoayKTUBEH
noTeHUMas, KpaTbK XU3HEH LVKbB/, BUCO-
Ka eKo/IormyHa NnpMcnocobMmocT 1 WNpo-
Ka XpaHuTenHa naacTUYHOCT, Tbii KaTo
Hanaga Hag 90 KyNnTypHU 1 AMBOpacTALLn
BMAOBE, 3HauMTesnHa 4acT OT KouTo ce
cpewar un B bbvarapusa. ToBa e npeanoc-
TaBKa TA fJa Ce pasnpocTpaHu B Hawara
CTpaHa ¥ npy MacoBO HaMHOXasaHe aa
NPUYUHK CEPUO3HM NOBPEaM Mo NoAoBETE
Ha KOCTUIKOBUTE U ArOAOMNI0LHN KyTYpW.

Tarnovlag, in the region of Kyustendil. In
the region of Plovdiv, (the villages of
Voyvodinovo and Kalekovets) the species
was registered in October in apple and
peach plantations. In November, D.suzukii
was found in the fruit and vegetable trade
market in the village of Parvenets and the
town of Varna (Laginova and Ivanova,
2015).

Food lures are used to monitor the
flies of Tephritidae. This method is also
applicable to flies of Drosophilidae family
(Albert et al., 2009). According to Cini et
al. (2012), this is one of the main events
in the Integrated Fruit Production.

Landolt et al. (2011) reported that
the most efficient method to attract
Drosophila suzukii is by a combination of
vinegar and red wine. For a greater
efficiency of the trap it is recommended to
add drops of a dishwashing agent to this
mixture (Wolsh et al., 2011).

On a global scale, the results of
numerous monitoring studies highlight the
large variation in trap efficiency,
depending on the geographic region and
the species surveyed.

These differences make it difficult to
develop a single monitoring approach.

Future research at regional level will
develop traps with high sensitivity in
specific regions that reflect the actual
number of D. suzukii (Karadzhova et al.,
2015).

Drosophila suzukii is a species that
is characterized by a high reproductive
potential, a short life cycle, a high
ecological adaptability and wide food
plasticity, as it attacks over 90 cultivated
and wild species, a significant part of
which is also found in Bulgaria.

This is a prerequisite for its spreading in
Bulgaria and in case of its massive
multiplication to cause serious damage to
stone fruit and berry crops.
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MATEPVAT N METOON

MpoyyBaHuATa ca MpPOBEAEHN B
WHcTuTyTa No NNaHWHCKO >XMBOTHOBBA-
CTBO 1 3emMefenune B TPosiH, palioH B KOIi-
TO, Ce OTIexaar OCHOBHO ArofonsofHu
BUAOBe. EKcnepumMeHTaslHUTE y4yacTbuu
ca pasnosioxeHun Ha 400 meTpa Hagmop-
CKa BMCOYMHA, KbAETO cpefHarta Temne-
patypa Ha Bb3fyxa npes3 toHM 2016 r. e
6una 20°C, oTHOCUTE/NIHaTa BIAQXHOCT —
78%, a Banexute 56,9 mm. MeTteopono-
r’MyHuTe AaHHu 3a tonm ca 21,2°C, OoTHO-
cuUTesIHa BaXHOCT 72% 1 82,2 mm Banexu.
OnuTHWTEe nofneTa ca 6e3 HanouTenHa
cucrema.

MoHuTOpuHIreT  Ha  Drosophila
suzukii 6ewe M3BBLPLUIEH C YHrapcku
ynosku tmn "Csalomon” (VARL), kounto ce
rnoctasvxa B ONUTHUTE y4yacTbUU C Masiu-
HoBuTe copTtoBe "Bunamet" n "lloncka
aneHa" n konuHute "Xyn TopHiec" wu
"bnak CartvH". BbB BCeku napuen ca
3acaneHu npes 2015 r. gBa pega ot no 50
pacTeHuss OT BCEKM COpT. YJIOBKUTE ca
rnocTtaBeHn B cpefaTta Ha pefoBeTe — 3a
MannHa Ha 14 1oHW 1 3a KbnuHa — 13 onu
2016 r., T. e., KOorato naofoBeTe 3anoysar
fda y3psasar. OTuntaHuATa ca M3BbPLUBA-
H/ BCAKa cegmuua [0 npubvpaHe Ha
pekonTara.

PE3SYNTATU N OBCbXOAHE

MbpBUTE Bb3pacTHU Ha Drosophila
suzukii B ManuHOBUTE HacaxgeHus ca
KOHCTatMpaHu Ha 14 toHum — 18 6p. Cbe
3aToniisiHe Ha BpPeMeTo MOCTENeHHo
NAbTHOCTTA Ha BpeauTens 3anoyHa fa ce
yBefnMyasa v npu cnejsatiute oTynTaHus
Ha 17 OHK Te gocTurHaxa cBod nuk — 36
6pos. Ha 21 oHM ca ycTaHOBeHU 27 U Ha
24 toHn — 10 6pos (Purypa 1).

B kpas Ha 1OHM nNNbTHOCTTA Ha
MyXUTEe HamasisiBa 3Ha4yuTesIHO, KoraTo ca
pernctpupaHu camo 5 6pos. B Hauyanoto
Ha oK, KoraTo ce npubupa pekontara
NAbTHOCTTA Ha Apo3odunute Hamanssa
ApacTn4Ho — 2 6pos.

MATERIAL AND METHODS

The studies were conducted at the
Research Institute of Mountain
Stockbreeding and Agriculture in Troyan,
an area where mainly berry species are
grown. Experimental plots are located at
400 meters above sea level, where the
average air temperature in June 2016 was
20° C, the relative humidity was 78% and
rainfall was 56.9 mm. The weather data
for July are 21.2 ° C, 72% relative
humidity and 82.2 mm precipitation.
Experimental fields are without irrigation
system.

The monitoring of Drosophila
suzukii was carried out with Hungarian
"Csalomon" (VARL) insect traps, which
were placed in the experimental plots with
raspberry cultivars of 'Willamet' and
'Shopska Alena’ and blackberry cultivar of
'Hull Thornless’ and 'Black Satin’. In 2015,
two rows were planted in each plot with
50 plants of each cultivar. The insect traps
were placed in the middle of the rows —
for raspberry on June 14 and for
blackberries — July 13 2016, it was when
the fruits began to ripen. Reports were
made every week until the gathering of
the harvest.

RESULTS AND DISCUSSION

The first adults of Drosophila
suzukii in the raspberry plantations were
found on June 14 - 18 insects. The
population density of the insect pest
gradually began to increase with warming
of weather and thereafter on June 17,
they reached their peak - 36 insects. On
June 21, 27 and June 24 were found 10
insects (Figure 1).

At the end of June, the density of
flies decreased significantly when only 5
were registered. At the beginning of July,
when the harvest was gathered, the
population density  of  Drosophila
decreased drastically — 2 insects.
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Fig. 1. Population dynamics of Drosophila suzukii in raspberries

In blackberries, the first adults
were registered on July 19, and the peak
was on July 22 — 55 insects (Figure 2).

Mpy KbNMHUTE MbPBUTE Bb3PACTHU
ca perucTpupaHu Ha 19 v, a nuka e
6un Ha 22 onu — 55 6pos (Purypa 2).
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Fig. 2. Population dynamics of Drosophila suzukii in blackberries
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MocTeneHHO OpOAT Ha perucTpu-
paHuTe Myxu B Y/OBKATE 3anoysa fja
Hamanaga. Ha 26 tonu ca otyeteHun 15 u
B Hayasi0TO Ha aBryct — 17 6pos. B
cpeparta Ha mecel, aBryct (15 aBrycr) ca
pernctpupaHu camo 10 6posi.

Mo-BncokaTa NNbTHOCT Ha Drosophila
suzukii Mpu KbNMHW MOXEe Aa ce 065CHW,
KaTo pe3ynTat OT WH(EKLMO3HUSI (DOH B
paiioHa, HannuMe Ha ronsm 6poi xpaHu-
TENHW TOCTOMPUEMHMLUM B OKOJIHOCTTA MU
HEenpaBW/IHOTO UW3BEXJaHe Ha XUMUYHUA
KOHTPO/.

N3BON

B pesynrtar Ha npoBepeHute npo-
yuBaHW, Morat fa ce HanpasAT crefiHuTe
No-BaXkKHWN N3BOAM:

- MbpBYTE BBH3PACTHU B 3aU10KEHU-
Te ynoBku Tun "Csalomon" npy ManmHuTe
ce KOHcTaTuMpaxa Ha 14 oHW, a npu
KbMUHWUTE — Ha 13 101, T.e. BpemeTo npe3
KOeTo nnoJoBeTe 3anoysaT ga y3psiBar.
Mpe3 TO3M nepuop Gopbata e TpyaHa,
nopagvm ronemusT puUCK OT OCTaTb4HU
KONuyecTBa NectTuuuamn, KOUTo ca onacHu
3a 34paBeTo Ha xopara.

- XpaHUTenHnTe rocTonpuemMHIULM
Ha Drosophila suzukii B Hawara cTpaHa
ca 3HauuTesHW Kato 6poiiku, KoeTo Lie
JonpuHece 3a HelHOTO YCMewHo aknu-
mMaTtum3unpaHe.

- PeanHaTta TeHgeHUus 3a TPONHO
3aTon/IsAHe Ha KNnMMara Aasa Bb3MOXHOCT
Ha Drosophila suzukii Bb3 ocHOBa Ha
CBOMTE OMOJMIOTMYHW UW3WCKBaHWA fa ce
pasMHOXM 6BbP30 M Ja ce NpeBbpHe B
noTEHUWasIeH onaceH HenpusaTen BbB
BCMYKW OBOLLHN HacaXAeHus y Hac.

Gradually, the number of flies
registered in the insect traps begins to
decrease. On July 26, 15 insects were
reported and in early August — 17 insects.
In mid-August (15 August), only 10 flies
were registered.

The higher density of Drosophila
suzukii in blackberries can be explained
as a result of the infectious background in
the area, the presence of a large number
of host plants in the vicinity, and the
inappropriate conduct of chemical control.

CONCLUSIONS

As a result of the conducted
studies, the following more significant
conclusions can be made:

- The first adults in the insect traps
of "Csalomon" set on raspberries were
found on June 14, and on blackberries on
July 13, the period when fruits began to
ripen. During this period, the fight is
difficult because of the high risk of
pesticide residues that are dangerous to
human health.

- The host plants of Drosophila
suzukii in our country are significant in
numbers, which will contribute to its
successful acclimatization.

- The actual trend for triple climate
warming allows Drosophila suzukii to
spread quickly on the basis of its
biological requirements and become a
potential dangerous insect pest in all fruit
plantations in Bulgaria.
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PE3IOME

B obnacTtrta Ha /103apCTBOTO, OCHO-
BEH HauMH 3a nofobpsiBaHe arpoHoMu4ec-
KaTa xapakTepucTuka Ha nouysuTe, T.e. Aa
ce npeanpvemar Mepky 3a Bb3CTaHOBSBaHe
KauecTBaTa Ha 3emejesickata 3emsi, e upes
oboratsBaHe Ha noyBaTa C OpraHU4YHU Be-
LecTsa U MUHEPa/THN CbefUHEHNWs, 3anas-
BaHe Ha akTuBHaTa MuKpodsiopa, nogobps-
BaHe W perynupaHe Ha XpaHuTesnHus, BOA-
HUS, Bb3OYLWHUS U TOM/IMHHUSI PEXWUM Ha
noysara.

Llenta Ha HacToOSILLOTO M3cneaBaHe e
[Ja npefocTaBu HOBM [aHHM 3a edekta oT
nogabpXaHe Ha MOYBEHOTO MoAopoane
CbC CbBpPEMEHHW CpefcTBa, kaTo ce ycTa-
HOBV B/IUSSHUETO Ha MUKPOOBMOMOTNYHMUS
npenapat buo egHo (BIO-ONE, Inc. USA)
BbpXY MPOM3BOACTBOTO Ha /1030B MOCafAb-
yeH matepuan.

EKCNepUMeHTbT €  MpoBefeH B

SUMMARY

In the field of viticulture, the main
method for improving the agronomic soil
characteristic, i.e. to take measures to
restore the qualities of agricultural land is
via soil enriching with organic matter and
mineral compounds, protection of the
active microflora, improvement and
regulation of food, water, air and thermal
regime of soil.

The objective of that study was to
provide new data for the effect of soil
fertility maintaining by modern means, as
the influence of BIO-ONE (Bio one, Inc.
USA) microbiological product on the
production of vine planting material to be
determined.

The experiment was conducted
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nepuoga 2012-2013 r. B OnNMTHO /1030BO
BkOpeHunuwe Ha N3C ,06pa3yos undimk’,
Bbpxy nsiow, ot 0,6 da npu 3as0xeH 3a
BKOpPeHsIBaHe copT MuUCKeT OTOHes, C N103u
npucageHu BbPXY noAs1oXKa S04.
BapuaHTbT TpetnpaH ¢ BIO-ONE, Bk/ouBa
okosio 3000 6p. npucageHu Nno3u, 3as10KeH
B Tpu noBTopeHnss no 1000 6p. mn e
CpaBHsABaH C KOHTPOJIeH (HeTpeTupaH)
BapuaHT ¢ npucageHun 103 ot copT MuckeT
OTOHEe/N, 3a/l0OKEeHW 3a BKOpeHsABaHe B
CblUMsA pas3Mep Ha noBTopeHusATa. TpeTu-
paHeTo C MUKPOGWMOMOTMYHMA npenapar
BIO-ONE e HanpaBeHO B Ha4asioTo Ha o
MeceL,, cef, nosivBka Ha BKOPEHNINULWETO.

Ha 6a3a Ha HAKoM OT nokasaTenure,
XapakTepH 3a Ka4ecTBOTO Ha MbPBOK/ACEH
N030B nocagbyeH matepuan (6poi pasBuTu
netopacnv, 6poii KOpeHu) MOXe pa ce
n3bepe Han-ePEKTUBHUAT BapuaHT.

CpefHo 3a nepuoga Ha u3cnefsaHe,
KaTo no-epekTMBeH 3a NPOM3BOACTBOTO Ha
MbPBOK/IACHN 1031 COPT MuCKeT OTOHen,
npucageHn, Bbpxy nognoxka S04, ce
oyepTaBa BapuvaHTbT C WU3NOM3BaHe Ha
MuKpoburonornyHma  npenapat  BIO-ONE.
Cnopes, 6uomeTpuyHaTa OLEHKka TOo3M
BapuaHT MoOXe Ja ce nmpenopbya B
npaxkTukara npy nNpou3sBoACTBOTO Ha /1030B
nocagbyeH maTepual.

KnouoBun  aymn:  GaktepuasiHu
TOpPOBE, /1034, NpupacT, KopeHoobpasyBaHe,
1030B NocafbyeH Matepuan

yBO/[,

3a npexof, KbM 6MOMOTMYHO 3eme-
Jenve e HeobxoAuMMO fa ce npegnpue-
mMaT Mepku 3a nogobpsisaHe Ha NoYBEHU-
Te YC/I0BMSA W MOBMLLIABAHE Ha CbAbpXa-
HueTo Ha xymyc (Kostadinova and Popov,
2012). MNpe3 nocnefHuTe roguMHU 6MOTO-
poBeTe Ce Hanoxmxa KkaTto obellasaly
KOMMOHEHT Ha WHTEerpupaHa cuctema 3a
HabaBsAHe Ha XxpaHa B 3emejenveTo
(Shehata and El-Khawas, 2003), Tbii kaTo
ce OnpefensaT Karto anTepHatuBa Ha
XMMUYHWTE TOpPOBE 3a YyBe/nyaBaHe Ha
nJ040POAMETO Ha noysaTa u fobusuTe B
ycToinumBoto 3emegenve (Wu et al,
2004). Te cbabpxaT QOPMYINPOBKA OT
XWBW MUKPOOPraHu3mu, KoOUTo morat ga

during the period 2012-2013 at the
experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik” on
the area of 0,6 da, as cv Muscat Ottonel
with vines grafted onto SO4 rootstock was
put for rooting. The variant treated with
BIO-ONE, included about 3000 pcs
grafted vines in three replications, 1000
pcs each, and was compared with a
control (untreated) variant with grafted
vines of cv Muscat Ottone, put for rooting
in the same number of replications.
Treatment with Bio one microbiological
product took place at the beginning of
July, after irrigation of the nursery for
grapevine rootings.

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

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

Key words: bacterial fertilizers,
vine, increment, root formation, vine
planting material

INTRODUCTION

For the transition to organic

farming, it is necessary to take measures
the soil conditions to be improved and
humus content to be increased.
(Kostadinova and Popov, 2012). In recent
years, biofertilizers have been established
as a promising component of an

integrated food supply system in
agriculture (Shehata and El-Khawas,
2003), because they have been

determined as an alternative to chemical
fertilizers to increase soail fertility and yield
in the sustainable agriculture (Wu Et al.,
2004). They contain formulations of living
microorganisms that can fix atmospheric
nitrogen in an accessible form for plants
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oukcupar atMochepHmsa asoT B AOCTbI-
Ha dopma 3a pacTeHusATa WM 4pes
CBOOOAHO CbllieCTBYBaHe B rnoysara uau
ype3 CMMOMOTUYHOTO MM acoumupaHe ¢
pacteHusata (Shaheen et al., 2007).
MpunaraHeTo Ha TeyHun GUOTOpoOBE KMa
3a Uen nocturaHeTo Ha 6GanaHcupaHo
XpaHeHe Ha pacTteHusaTa (Alves et al.,
2009). Cnopeg, Vlahova u Popov (2013),
ynotpebata Ha 6GuoTopoBeTe e peasHa
Bb3MOXHOCT 3a peanusvpaHe Ha kadyec-
TBEHa W 34paBOC/I0BHA XpaHa.

3HauUNTENHMAT pacTex B cekTopa
Ha OMONOrMYHO 3emMefenive N HerosusAT
MPUHOC 3a NocTuraHe Ha YCTONYMBO W
pauvoHasiHO 3emernon3BaHe ca efHu oT
rNaBHUTE NPUYKMHN 38 YECTOTO CpaBHEHUE
Mexzay 61MOI0rMYHOTO U KOHBEHLMOHaUTHO
3eMejenve, Kato ce nocoyart noTeHuman-
HUTE BB3MOXHOCTU npen 6uonornyHuTe
nNpou3BOAMTENIN HAa rPo3ae, B CpaBHEHUue
C KOHBEHUMOHa/HUTe Mpou3BOAUTENU
(Popov et al., 2010).

B ob6nacTTa Ha 103apcTBOTO, OCHO-
BEH HauuMH 3a nogobpsisaHe arpoHOMM-
yeckaTa xapakTepucTuKa Ha NnoysuTe, T.e.
Ja ce npegnpvemar Mepks 3a Bb3CTa-
HOBsIBaHE KayecTBaTa Ha 3emejesickara
3emMs, e upe3 oboraTsaBaHe Ha noysarta C
OpraHVYHM BeLlecTBa W MUHEPaSIHU Cb-
eaVHeHus, 3ana3BaHe Ha aKkTMBHaTa MUK-
pochsiopa, nogobpsiBaHe u perynvpaHe Ha
XpaHWUTENHUSA, BOAHWSA, Bb3AYWHNA W
TOM/IMHHUA PEXMM Ha noysara.

Mpon3BOACTBOTO Ha /1030B NOCaab-
YeH maTepuas e efHO OT HaW-BaXxHuTe
Hanpas/fieHVs B flo3apckara npaktuka ot
Kpad Ha 19-Tn Bek Hacam. Cb3gaBaHeTo
Ha peHTabWNHW J1030BM HacaxieHus e
06yC/NIOBEHO B MHOrO CuU/IHA& CTeneH oT
KauyecTBOTO Ha MNPOV3BeAEeHUs W3XOAeH
nocagbyeH wmartepuas. PutocaHuTapHO
30paBv U ObAroTpanHM N030BU Hacaxie-
HMA ce Cb34aBaT C KayeCTBEHO Mpou3se-
[eH nocagbyeH maTepuas.

Hanvue e TeHAEHUMS KbM YCbBbBP-
LUEHCTBAHe Ha OTAESIHUTE TEXHOJSI0TNYHU
MOMEHTW Ha TOBa NPOV3BOACTBO.

Llenta Ha HacTosALWOTO n3cneasaHe
e [ia npefocTaBy HOBW fJaHHW 3a ediekTa

either by free existence in the soil or by
symbiotic association between them and
plants (Shaheen et al., 2007).

The objective of the use of liquid
biofertilizers is balanced plant nutrition to
be achieved (Alves et al, 2009).
According to Vlahova and Popov (2013),
the wuse of biofertilizers is a real
opportunity to realize quality and healthy
food.

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

In the field of viticulture, the major
way to improve the agronomic
characteristics of soils, i.e. measures to
be taken to restore the quality of
agricultural land is by enriching the soil
with organic substances and mineral
compounds, preserving the active
microflora, improving and regulating the
nutrition, moisture, air and heat regime of
the soil.

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

There is a tendency to
improvement of the individual
technological moments of this production.

The objective of the study was to
provide data about the effect of
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OT noAaAbpXaHe Ha NOYBEHOTO M/I0A0PO-
One CbC CbBpEMEHHU CpPefCcTBa, KaTo ce
YyCTaHOBW BANSIHMETO Ha MUKPOOWMONOrNY-
Husa npenapat buo egHo (BIO ONE, Inc.
USA) BbpXy NpouM3BOACTBOTO Ha /1030B
nocagbyeH marepuan.

MATEPVAJT N METOOU

OnucaHve Ha Top buo-egHo (Bio-
one, Inc. USA) — CbCcTOM Cce OT XUBWU
opraHmammn n e 100% HatypasieH TeuyeH
KOHUEHTpUpaH MUKPOBUOMOTNYEH Mpo-
OyKT. BbakTtepuasieH MHOKynaT BK/IOYBaLL,
ABa BUAa MUKPOOPraHmsmMun: aepobHU
(Azotobacter vinelandii) n aHaepo6HuM
(Clostridium pasteurianum). Mpunara ce
NoYyBeHO 3a yBe/mMyaBaHe Ha asoTHaTa
oukcaumusa B nouysata, ocurypsasaty 20 kg
aKTMBEH a30T Ha Aekap, U3nos3BaeM Kak-
TO 3a 6MONOrMYHO, Taka 1 3a TpaguLNOH-
Ho 3emegenune u e ¢ pH 5,0-7,5. Cnomara
3a YCBOSIBAHETO Ha ocTaTbyHUA dhocdop
n kanuii n 3agbpxa Bnarata. MNMpunaraxe-
710 Ha ,,BIO-ONE” gonpuHacs 3a yBenuya-
BaHe Ha opraHW4yHOTO BELLEeCTBO B No4Ba-
Ta M CblIEBpPEMEHHO A npeanassa oOT
BeTpoBa epo3us (Pachev, 2014).

EkcnepMMeHTbT € npoBefeH B
nepuoga 2012-2013 r. B8 ONUTHO N030BO
BkOpeHunuuwe Ha M3C ,06pa3uosB und-
K" BbpXY nsow, ot 0,6 da npu 3a510xeH
3a BKOpeHsiBaHe cOpT MwuckeT OTOHen,
npucageH sbpxy nognoxka S04. lMpuca-
JeHuTe n cTpatuduumMpaHn pesHuum ca
BKOpPEHEHW Ha noBAurHaTn [Bypenosu
nexu c wupmHa Ha nexara 0,60 m un
pascTosiHMe MexAay pefoBeTe B fiexata
okosio 0,30 m. Jlo3ute BBB BKOPEHW/U-
eTo ca oTrexaaHu no obéuionpuetara
TEXHO/I0rMa 3a NPOU3BOACTBO Ha J1030B
nocagbyeH matepman (Todorov, 2005).
BapuaHTbT TpetupaH ¢ BIO-ONE, Bk/itou-
Ba okono 3000 6p. npucageHn nosw,
3a/10XeH B Tpy noBTopeHusi no 1000 6p. n
€ CpaBHsIBaH C KOHTPO/EH (HeTpeTupaH)
BapvaHT C npucajeHu nosu Ot copT
MuCKeT OTOHes1, 3a/10)KeHU 38 BKOPEHSBa-
He B CblUMA pasMep Ha MOBTOpPeHMuATA.
TpeTupaHeTo C MUKPOOUONOrMYHUA npe-
napat BIO-ONE e HanpaBeHO B Ha4as10To

maintaining soil fertility by modern means,
ascertaining the influence of Bio one
microbiotic product (BIO ONE, Inc. USA)
on the production of vine planting
material.

MATERIAL AND METHODS

Description of Bio-One Fertilizer
(Bio-one, Inc. USA) - It consists of living
organisms and is a 100% natural liquid
concentrated  microbiological  product.
Bacterial inoculum including two types of
microorganisms: aerobic (Azotobacter
vinelandii) and anaerobic (Clostridium
pasteurianum). It is soil fertilizer and is
applied in order the nitrogen fixation in the
soil to be increased, providing 20 kg of
active nitrogen per decare (da), used as in
organic, also and in conventional
agriculture, and pH 5.0-7.5. It helps for the
absorbation of residual phosphorus and
potassium and retains moisture. The
application of "BIO-ONE" contributes for
the increase of the organic matter in the
soil and at the same time prevents it from
wind erosion (Pachev, 2014).

The experiment was carried out
during the period 2012-2013 at the
Experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik”, Ruse
on an area of 0,6 da as cuttings of grafted
Muscat Ottonel were used for rooting,
grafted on SO4 rootstock. The grafted and
stratified cuttings were rooted on raised
double-row beds with a bed width of 0.60
m and a distance between the rows in the
bed — about 0,30 m. The vines in the
nursery for grapevine rootings were grown
according to the commonly adopted
technology for the production of grafted
vine planting material (Todorov, 2005).
The variant treated with Bio-one included
about 3000 pcs grafted vines, set in three
replications of 1000 pcs each and was
compared with a control (untreated)
variant with grafted vines of cv. Muscat
Ottonel, set for rooting at the same
number of replications. The treatment with
Bio One microbiological product was done
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Ha (/M Mecel, cfie  NoMMBKa Ha
BKOPEHWU/TNLLETO.
MoyBEHUST TN € KapboHaTeH

yepHo3eM BbpXYy AbSGOK boc. MNouysarta
€ cpeaHo obesneveHa ¢ a3oT 1 dpocdhop n
[obpe 3anaceHa ¢ Kanuia.

Ha 6a3a Ha HAKOM OT nokasarte-
INTe, XapaKTepHM 3a Ka4yecTBOTO Ha Nbp-
BOKMlaceH JI030B MNocagbyeH MaTtepuan
(6poin pa3BuTK nieTopacsv, 6poli KOpeHu)
€ TbPCEeH NO-eNEKTUBHUSAT BapuaHT.

3a npoBexpgaHe Ha ekcnepumeHTa
€ HanpaBeHO CpaBHWUTESIHO u3cnenBaHe
npu chopmMmpaHu Ba BapuaHTa :

VO - npucageHn un crpatudmympanm
pesHuym 6e3 TpeTupaHe

V1 — npucageHn un cTpaTtudmumpanu
pe3Huuyn TpetnpaHn ¢ BIO-ONE, BHeceH
npes /1 MeceL, cfef noavBeka no 3agaje-
Ha [103a 1 KOHLEHTpaLUusa 0T Npou3BoanTenNs.

HanpaBeHn ca 6GUOMETPUYHU W3-
MepBaHWsi Ha M3Bagka OT no 18 nmbpBo-
KNacHM 031 OT BCeku BapuaHT. OTuyeTe-
HM ca 6pos neTopacnu n 6pos Ha cTbnan-
HUTE KOPEHW Ha no3a.

M3BbpweHa e marematuyecka
o6paboTka  Ha  eKCnepuMeHTasHuTe
JaHHU Nno MeToAa Ha OUCNEePCUOHHUA
aHann3, a pasvkuTe Mexay BapuaHtuTe
ca yctaHoBeHu 4ype3 Tecta Ha DUNKAN,
ANOVA (STATGRAPHICS Plus ver. 2.1.)

PE3YJITATN N OBCb)XXAAHE

OCHOBHUAT nokasatesn, KOWTO Xapak-
Tepusmpa npou3BoACTBOTO Ha JI030B Moca-
ObyeH matepuan e J06UBBLT Ha BKOPEHEHWU
nosu. Toii ce BAnsie OT BCUYKN NPOMEHMN BbB
hakTopuTe,  onpedenswy  HOPMasiHOTO
npoTuyaHe Ha BKOpPEHsIBaHETO, pacTexa U
pa3BUTUETO Ha NpUcageHn Pe3HnLu.

BHacsHeTo Ha BIO-ONE e nposepge-
HO npe3 mecey, KU, NpubnusmTenHo 45
OHN cnep HaboxfaHe Ha pesHuuuTe BbLB
BKOpeHunvweTo. Npe3 To3n nepuog Kope-
HoBarta cuctema goctura gbmkmHa 0,20 go
0,30 m (Tsvetanov and Kumanov, 2010),
KOeTO JaBa Bb3MOXHOCT Ha /103UTe MbJIHO-
LEHHO Aa YCBOAT XpaHuUTeSIHUTE BELLEeCcTBa,
nocTbMBaLy B Noysara.

BpoAT Ha netopacnuTte e OT 3Haue-
HMEe W e B OcHOBaTa 3a onpejensHe Ha

at the beginning of July, after irrigation of
the nursery for grapevine rootings.

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

On the basis of some of the traits,
specific for the quality of class grafted
vine planting material (number of
developed shoots, number of roots), the
more effective variant was searched.

To conduct the experiment a
comparative study was made in two
variants:

VO — grafted and stratified cuttings without
treatment

V1 — grafted and stratified cuttings treated
with BIO-ONE, applied in July, after
fertilizing irrigation at a given dose and
concentration by the manufacturer.

Biometric measurements  were
taken on a sample of 18 class vines of
each variant. The number of shoots and
the number of stepped roots per a vine
were recorded.

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

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

The fertilization with BIO-ONE was
carried out in July, approximately 45 days
after planting of the cuttings in the nursery
for grapevine rootings. During that period,
the root system had to reach a length of
0,20 to 0,30 m (Tsvetanov and Kumanov,
2010), which allowed the vines fully to
absorb the nutrients entering the soil.

The number of shoots is important
and is the basis for determination of first-
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MbpPBOK/MACHO MNpUcafeHn U  BKOPEHEHU
nosu. OT nonyyeHnte paHHu (Tabnvuya 1)
ce HabnogaBa 3HauYMTENIHO YBE/IMYEHUe Ha
6pos Ha netopacnuMTe Ha 1 no3a npu
TpeTupaHua sapuaHT ¢ BIO-ONE. bposaT Ha
netopacnute B HeTpeTupaHus BapuaHT
(koHTpONa) oOTCcTbNBA Ha  TpeTupaHus
BapuaHT. lMpu TpeTupaHus BapuaHT 6poAT
Ha nertopacnvte, CpefHO Ha efHa so3a e
1,56 6pos, koMTO MpeBuWwaBatr 6posA Ha
neTtopacnute B KOHTPOJIHMA BapuaHT ¢ 19%
(4,31 6p.). [daHHMTe 3a nonyyYeHuTe
pas/inku, ca [oKas3aHu CTaTUCTUYECKU Ype3
TecTa Ha Duncan npwu P<0,05.

class grafted and rooted vines. From the
data obtained (Table 1) a significant
increase was observed in the number of
shoots per a vine in the variant, treated
with BIO-ONE. The number of shoots in
the untreated variant (control) was lower
than that of the treated one. In the treated
variant, the number of shoots, on average
per a vine, was 1,56 pcs, which exceeded
the number of shoots in the control variant
by 19% (1,31 pcs). Data about the
differences obtained were statistically
proven by the test of Duncan, at P<0.05.

Tabnuua 1. Bnuanue Ha 6aktepuaneH Top BIO-ONE, Bbpxy 6pos netopacsv Ha
71031 copT MUCKeT OTOHEes1 NpucafeHu BbpPXy noasoxka S04

Table 1. Influence of BIO-ONE on the number of shoots of vines of cv Muscat
Ottonel, grafted onto S04 rootstocks

BapuaHTn Bpoit neTopacnu Ha 1 no3a % LSD no metoga Ha Duncan
Variants Number of shoots per a vine LSD after the method of Duncan
KoHTpona / Control 1,31 100 a
BIO-ONE 1,56* 119,0 ab

*, ke npu LSD<0,05; 0,01;0.001. Becuukm BapuaHTu 6e3 3Be3fja HAMaT CblUeCTBEHA pas/ivka C
HeTpeTupaHua BapuaHT. CTOHOCTUTE B efHa KO/oHa, mocneAgaHn oT pasnuuHu 6ykeu (a,b,c u T.H.), ce
pasnmyasar focTtoBepHo npu P<0.05

* kx kkk gt LSD <0.05; 0.01; 0.001. All non-star variants have no significant difference with the untreated

variant. The values in a column, followed by different letters (a, b, ¢, etc.), differ significantly at P <0.05

[pyr MHOro BaXkeH nokasarers, KO-
TO onpefens Ka4ecTBOTO Ha MOJTyYeHUTe
MbpPBOKNACHM /1031 € BPOST Ha cTbnas-
HUTe KopeHu (Purypa 1).

BpoAT Ha cTbnasHUTE KOpeHu (Ao
4 6p.) He e noBnusSH OT TOpPEHeTo.
HabniopgaBsa ce cnaba TeHOEHUMS Ha
yBennyaBaHe Ha 6posi Ha nosute (c 4
6pos kopeHn) npu BapuaHTa ¢ BIO-ONE.
Jloante ¢ noBeye OT 4 6Gposi CTbNaNHU
KopeHu npeobnajasaTt npu BapuaHta C
npunaradHe Ha BIO-ONE, kato 6posT Ha
KOpeHuTe npu TpeTupaHus BapuaHT,
CpefHo 3a nepuoga, NpeeuLLiaBa C 0KoJ10
70% Te31 Ha KOHTPOJIHMA BapuaHT.

Another very important trait, which
determines the quality of the obtained
first-class vines, is the number of stepped
up roots (Figure 1).

The number of stepped up roots
(up to 4 pcs) was not influenced by
fertilization. There was a slight tendency
to increase the number of vines (with 4
roots) in the variant with BIO-ONE. Vines
with more than 4 pcs stepped up roots
predominated in BIO-ONE variant, as the
number of roots in the treated variant,
average for the period, exceeded by 70%
those of the control variant.
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M lionTpoaa/Control

CpeaeH bpoi/Average
“ LIO-0NC

dur. 1. Bpoil cTbNa/iHN KOPEHN Ha MbPBOK/IACHU N03U COPT MUWCKET OTOHEs

npucageHn Bbpxy nognoxka S04

Fig.1. Number of stepped up roots of first-class vines of cv Muscat Ottonel,

grafted onto S04 rootstocks

Ot1 Tabnuua 2 ce Bwxkga, yYe npu
TpeTMpaHuss BapuwaHT, CpeaHuAT 6poi
KOpeHM npu o3 ¢ >4 6p. KOpeHu
npesvwasa AaHHUTE 3a TO3W Mokasaren
NPy KOHTPOJIHUA, HETpeTupaH BapuaHT.
[LeiictBneto Ha BIO-ONE cTtumynumpa
o6pasyBaHeTo Ha noseye OT 4 CTbnanHu
KOpeHW Ha efHa /103a, Kato npesullasa
KOHTPO/IHMA BapunaHT c 24,2 %, KoeTo e
npegnocraska 3a MoBUlIABaHe Ha
KayeCcTBOTO Ha npucajeHute  No3u.
YcTaHOBEHUTE pasinyunsa ca fokasaHo
3Hauumu npu P<0,01.

BHacsHeTo Ha BIO-ONE cb3gaBa
YCNOBMA 3a YCBOSIBAHETO Ha BK/OYEHUTE
B HEro HyTPUEHTU W© BANSAE BBPXY
KopeHoBaTa CWUCTEMa Ha npucajeHuTe
pesHuun.  O6wmMAT  6poii  CTbNasHK
KOpeHW, cpefHO Ha efHa no3a, npu
BapuaHTa c npunaraHe Ha BIO-ONE
HapacTBa, KaTto npeBulIaBa KOHTPOHUA
BapnaHT ¢ 71,5%. OT HanpaseHarta
MaTemaTtmyecka o6paboTka 3a 06l 6poli
KOpeHu, cpegHO Ha efHa Jo3a €
ycTaHoBeHa BMCOKa cTeneH Ha
AokazaHocT (P<0,001).

It can be seen from Table 2 that in
the treated variant, the average number
of roots in vines with more than 4 pcs
roots exceeded the data for that trait in
the control untreated variant. The action
of BIO-ONE stimulated the formation of
more than 4 stepped up roots per a vine,
exceeding the control variant by 24,2%,
which was a prerequisite for increasing
the quality of grafted vines. The
established differences were found to be
significant at P <0,01.

The fertilization with BIO-ONE
created conditions for the absorption of
the nutrients included in it and influenced
on the root system of the grafted cuttings.
The total number of stepped up roots,
average per a vine in the variant with
BIO-ONE increased, exceeding the
control by 71,5%. From the mathematical
processing for the total number of roots,
average per a vine, a high degree of
significance (P<0,001) was found.
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Ta6nuua 2. MNMokasartenu, oTpassiBally KOPeHOO6pa3yBaHETO MPU eKCrepumeHTa

C no3nm copt Mwucketr OTOHen

npucageHu

Bbpxy noasioxka S04

Table 2. Traits, showing the root formation in the experiment of vines of cv
Muscat Ottonel grafted onto S04 rootstock

CpepfieHbpoii kopeHun Jlo3u ¢ noseye  LSD no 06114 GOV KOpEHH, LSD no
npu nosu c >4 6p. oT 4 6p. MeToAa Ha MeToAa Ha
cpefHo Ha 1 nosa
BapuaHTtu KopeHu KopeHu, % Duncan Total number of % Duncan
Variants Average number of Vines with  LSD after the roots. average per LSD after
roots in vines with more than 4  method of ' a vineg P the method
more than 4 roots roots, % Duncan of Duncan
KoHTpona / Control 5,90 100,00 a 4,11 100,00 a
BIO-ONE 7,33* 124,2 ab 7,05%** 1715 ab

* *x % npu LSD<0,05; 0,01;0.001. Bcuukm BapuaHTu 6e3 3Be3ga HAMaT CblUecTBeHa pasfvka c
HeTpeTupaHuna BapuaHT. CTOHOCTUTE B efHa KOJIOHa, Moc/nefBaHn oT pasnmuHu 6ykeu (a,b,c un T.H.), ce

pasnunuyasar goctosepHo npu P<0.05

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

N3BOON

Pa3sutneTo Ha KopeHoBaTa W Hapj-
3eMHa 4acT Ha npucajgkute ot copt Muc-
KeT OTOHes, Nnokassa, Ye nNpu BapuaHTa Ha
TpeTupaHe ¢ buo-egHo ce nony4vasaT no-
MOLLHO pa3BUTW MbPBOK/IACHU /103U.

CpefHo 3a Uuenua nepuos Ha
u3cnefiBaHeTo npu ropenocoyeHunst
BapvaHT pacTeHusATa ce oTm4yasart c no-
rofIiM cpefeH 6poii CTbNasIHA KOPEHWN U C
no-rosisiM 6poii Ha neTopacsmTe Cu.

CONCLUSIONS

The development of the root and
above-ground parts of the grafts of cv
Muscat Ottonel showed that in the variant
with Bio-one, more highly developed first-
class vines were obtained.

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

BnnaHneto Ha nogsoxkara e oT
CblLLECTBEHO 3HayeHWe 3a pacTexHaTa
cwia U TEXHONIOTMYHUTE KayecTBa Ha
arpobuosiorMyHnTE nokKasatenn Ha osa-
Ta. B npoyuysaHeTo ca BK/IOYEHN fABa
JecepTHM copTa MUCKET PpYyCeHCKM K
Cynep paH bonrap, npucageHu Ha Ase
noaNoXxkn — SO4 (C WMPOKO NpUIoXKeHne
B NnpakTukara, nopagu Koeto e npueta 3a
KOHTpONa B wu3nefBaHuATa) U dPepkasl.
OnuTHLT e NpoBeeH B eKCnepuMeHTasIHO-
TO no3e Ha W3C "O6pa3uos 4nguk’ -
Pyce, B uetnpu noBTOpEHns, no 11 pacre-
HWA BbB BCAKO NOBTOPEHUE, MPU KOETO ca
N3MNon3BaHN W3paBHEHW MO BeretaTuBHO
pasBuTMe MbPBOKMIACHU /103,

Mpu gBaTta copta Jsi03a, NO Bpeme
Ha BereTauusta, ca OTYeTEHWN CTOHOCTK-

SUMMARY

The influence of rootstock is of
significant importance for growth vigour
and technological characteristics of vine
agrobilogic traits. The study included two
dessert vine varieties — Misket rusenski
and Super ran Bolgar, grafted on two
different rootstocks - Berlandieri x Riparia,
selection Oppenheim 4, better known as
S04 (widely spread in practice, accepted
for control) and Ferkal. The experiment
was conducted at the experimental
vineyards of IASS “Obraztsov chiflik” -
Ruse, in four replications, 11 plants each,
wherein class vines were used, uniform in
vegetation development.

In both vine cultivars, the values of
12 technological characteristics were
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Te Ha 12 TexXHONorn4yHu npusHauw. rNony-
yeHuTe pes3y/niTaTu ca aHa/uM3mpaHu cTa-
TUCTUYECKM C MOMOLLTA Ha napamMeTpuy-
HUTe KpuTepun 3a oueHka F (Fisher) un t
(Student), 3a ga ce npeueHn MNO-TOYHO
BNIMSAHMETO Ha noaoxka depkan BbPXY
TEXHOMOrMYHUTE nNpuU3HauM Ha [BaTa
copTa 103u. MPOUEHTHOTO CLOTHOLLEHUE
B HaJ/IMYHWTE [0Ka3aHOCTM Npu N3Mos3Ba-
He Ha [BaTa KpuTepus ce pasnuuyasart
CbLUECTBEHO U 3a ABaTa JecepTHu copTa.
Upes npunaraHe kputepusa Ha duep ca
otyeTeHn 33,3 % u 45 % pokaszaHu
pa3nuku cboTBeTHO 3a Cynep paH Bonrap
n MuckeT PyceHcku. MNpunaraiikn BTOpUS
KpUTepuii 3a cpaBHuUTENHA oueHka (t) —
NMPOLIEHTHMUTE CbOTHOLLEHUA ca 3HaYUTEN-
HO no-Huckn — 8,3 % 1 25 % CHLOTBETHO
3a Cynep paH bonrap n Mucket PyceH-
Cku. YacT oT u3cnegBaHuTe TEXHOMNOMMY-
HW nNpu3Hauu 3a ABaTa copTa ca C u3pa-
3eHa BUCOKa CTeneH Ha BapuabuIHoCT,
KOeTO Hanara Wu3nosi3BaHeTo Ha [Ba
cTatucTMyecKa Kputepus 3a aHanus.

KntouoBn aymu: kputepum 3a
cTatucTMyecka OUEeHKa, TEeXHOOMMYHN
npusHauwm, Vitis vinifera L.

YBO/,

TexHOMOrMYHUTE KayecTBa Ha rpos-
[eTo ca pesynTtar OT UHANPEKTHO Bb3aeli-
cTBue ot Buga Ha nognoxkara (Nicolic et
al., 2000; Garcia et al., 2001a; Garcia et
al., 2001b; Dyakova et al., 2016).

Pegvua aBTopu otuutar BAUSHUE
Ha MoA/I0XKaTa BbpXy XpaHWUTeNHWs pe-
XXMM Ha N030BUTE pacTeHus, a crefoBa-
TE/THO 1 BbpPXY 6MOCKHTE3A Ha aHToLMaHK
(Hardie and Considine, 1976). Buga Ha
nogsioxkara 3acdra KakTo pacTexa W
CTpyKTypaTa, Taka v LiBeTa Ha rpo3goBuTe
3bpHa (Winkler, 1958; Gawel et al., 2000;
Walker et al., 2000 n gp.).

XUMUYHUAT CbCTaB Ha rpo3jeTo
MMa pellaBallo 3HaYeHWe 3a HEeroBoTo
KauyecTBo. [poyyBaHUss BbPXY XUMUYHUSA
CbCTaB Mokasgar, yYe TOl € MHOIo C/IOKEH
MW B HEro B/M3aT pPasIMyHM  TPynu
CbeaMHEHUsI — 3axapu, OpraHUu4YHU Kuce-
JIVHX, a30THW W MEeKTMHOBM BELLECTBA,

registered. Data obtained were
statistically analyzed using the parametric
evaluation criteria F - Fisher and t —
Student, in order the influence of Ferkal
rootstock on the technological
characteristics of both vine cultivars to be
assessed more precisely.

The percentage ratios in the
available significant differences using both
criteria differed significantly for both
dessert varieties. By applying Fisher
criterion, 33,3% and 45%, for Super ran
Bolgar and Misket Rusenski,
respectively, significant differences were
registered. By the criterion of Student for
comparative  evaluation () - the
percentage ratios were considerably lower
— 8,3% and 25%, for Super ran Bolgar
and Misket Rusenski respectively. Some

of the studied technological
characteristics of both dessert vine
varieties showed high degrees of

variability, and that was the reason both
statistical criteria to be used.

Key words: criteria for statistical
evaluation, technological characteristics,
Vitis vinifera L.

INTRODUCTION

The influence of the rootstocks on
the technological traits of grapes was
indirect (Nicolic et al., 2000; Garcia et al.,
2001a; Garcia et al., 2001b Dyakova et
al., 2016).

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

The chemical composition of
grapes is crucial for its quality. Numerous
studies on the chemical composition
showed that it is very complex and it
includes different groups of compounds —
sugars, organic acids, nitrogen and pectin
substances, anthocyanins, tannins,
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aHTouMaHu, TaHWHW, nonudeHonun, apo-
MaTHW BelecTsa, ePMEHTU, BUTAMUHN Y
ap. (Katerov et al.,1990).

Boselli et all (1992) n Boselli and
Volpe (1993) npoyuyBaT BAWSHMETO Ha
nognoxkute Tenekn 5C, 1103 P, Kobep
5BB, Wacna 416, SO4 n gp. Bbpxy pH u
KOHUeHTpauuata Ha K wun  opraHuyHu
KACEe/IMHM B COKa Ha rposfe OT copTa
WapgoHe, kn. 130 SMA. Haii-Bucokm
ctoiHocTM Ha K wu  pH wHagyumpat
nognoxknute SO4 n Kobep 5BbB, gokarto
BapuaHTuTe ¢ 1103 P n Tenekn 5C ca ¢
Hal-HUCKW. AsTOpUTE ycTaHoBaBaT
nonoxuTenHa kopenaumsa mexagy pH u
CbAbpPXXaHNeTo Ha K B rpo340BKMA COK.

M3cnegBaHma Ha Hristov et al
(1998) n Popov and Hristov (2008) 3a
B/IMAHNETO Ha NoaNoXkuTe ®epkan u
Wacna X bepnanguepu 416 Bbpxy Bon-
rap, Mucket otoHen, Cynep paH Bonrap,
MneseH, Opyxb6a u Hacnapa, nokassar
He3HauuTeNHW pasnuuna no  uscnensa-
HUTE efleMEHTU Ha XUMWYHUA CbCTaB U
JerycraymoHHaTa OLeHKa Ha rpo3geTto K
BMHOTO (Npn copToBeTe C  ABOWHO
npegHasHadyeHne — Hacnaga v [pyx6a).

OcBeH MexaHWYyHUA CbCTaB U XW-
MWYHUSA CbCTaB, 3a JEeCepTHUTe CopToBe
1031 OT U3K/THYUTENHO BaXHO 3HayeHue
ca BBHLUIHWA BWUA Ha rpo3ga U M3LPbX-
IMBOCTTa Ha 3bPHOTO Ha HATUCK U OTKbC-
BaHe OT Apbxuuuarta. MNocnegHute cBOI-
CTBa MMarT NPSIKO OTHOLUEHWE KbM Harnyk-
BaHeTO W 3arHMBaHeTO Ha rpo3feto u
KOCBEHO KbM Herosata TpacnopTtabun-
HOCT, CbXpaHsAeMOCT U OpraHosienTUyHU
KayecTBa.

Mpyv onutute C TpaiHW KyNnTypw,
NnpoBefeHN NpW TMOJICKA YC/I0BUSA, LEH-
HOCTTa Ha AaHHuTe ce onpegens oT cTe-
MeHTa UM Ha TO4YHOCT. o Tasn npuynHa
e[HO OT U3NCKBAHMATa € rnosiyyaBaHe Ha
JaHHN C Bb3MOXHO Hali-BMCOKa TOYHOCT,
pecrnekTMBHO [fga ce YycTaHoBsABaT 3a
CTaTUCTUYECKN AOKa3aHVW Bb3MOXHO Hali-
MaskM  pasnvkn - Mexpy UM3nuTBaHuTe
BapuaHTi, 3awoTo camo OT Takusa
pesynratn Moxe fa ce npasAT NpaBuHU
M3BOAM W TNPENOPBLKM 3a npakTukara.

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

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

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

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

In  experiments with permanent
crops conducted under field conditions,
the value of the data is determined by the
degree of accuracy. For this reason, one
of the requirements is to obtain data with
the highest possible accuracy,
respectively the differences as small as
possible between the variants tested to be
determined and statistically significant
because only of such results correct
conclusions could be made also and
recommendations for practice. The impact
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BnvsHMeTo Ha cnyyailHuTe npuyvMHKU 3a
BapvpaHeTo Ha fJaHHMTe B onuTa, T.e.
rpewkara, ce onpegenst Kato gaHHute ce
nogsioxaT Ha cTaTucTuyecka o6paboTka
(Shanin, 1977).

N360pbT Ha CTATUCTUYECKM KpUTe-
puii 3a OUEHKa e BaxeH eTan OT uscne-
JoBaTesickata AEWHOCT NpW arpoTexHu-
yecku onuTw.

Llenta Ha HacTOSILLOTO Mpoy4BaHe
e [Ja ce npunoxaT fBa CTaTUCTUYECKU
Kputepus 3a MaTemMaTuyecka o6paboTka
Ha daHHW, OTYeTeHW OT 12 Ha 6poli Tex-
HOMIOTMYHM NpU3HaUM 3a ABa AeCepTHU
copta no3a MwuckeT pyceHckn n Cynep
paH Bonrap, npucageHn Ha aBe pasinyHu
NoA/10XKKW, 3a Aa Ce YyCTaHOBU MO-BUCOKO
HMBO Ha TOYHOCT Ha pe3ynTaTuTe.

MATEPVAJT U METOOU

B npoyuysaHeTO ca BKMHOYEHWU ABa
paHo3pesnin CEeMEHHW [ecepTHU copTa
nosa Mwucket pyceHckm un Cynep paH
Bosrap. CopT Cynep paH bonrap e
cb3gafeH B WHcTUTyTa no n103apcTeo U
BMHApCTBO B [lneBeH npe3 1961 r. ot
KpbCTOCBaHe Ha copTtoBeTe Wtanusa u
AHTbp (Todorov, 2005; Pandeliev et al.,
2006). CopT MuckeT pyCeHCKM e Cb3fa-
feH B M3C "O6pa3uoB undavk” npu
KpbCTOCBaHe Ha copToBeTe  Mwucket
xambyprckun n KapguHan (Todorov, 2005;
Pandeliev et al., 2006).

Bcekn copt e npucageH Ha pAge
nogsioxkn — ®epkan n bepnaHgnepu x
Punapwus, cenekuns OneHxaim 4 (SO4),
KOATO e npueTta 3a KOHTposa B
n3cnegBaHeTo.

OnuTHLT € NpoBefieH B eKCnepumMeH-
Ta/lHOTO no3e Ha W3C "O6pasuos
yncpnuk” - Pyce, B YeTUpy NOBTOPEHUS,
no 11 pacTteHuss BbB BCAKO NOBTOPEHMUE.
3acaxgaHeTo Ha /103UTe € W3BLPLUEHO
npu pasctosiHmsa 2,0 m/1,4 m, Ha Xb/AMUCT
TEePEH, C HXHO U3/I0XKEeHWe, Ha pa3CcTos-
Hue okono 1 km oT 6pera Ha p. [yHas.
MouyBeHVAT TUN e KapboHaTEH YepHO3eM
BbPXY Ab/A60K nboc. PopmMupoBKata e
cpegHocTbbONeH [oio, C BUCOYMHA Ha
ctvbnoto 0,60 m © HaToBapBaHe Ha

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

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

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

MATERIAL AND METHODS

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

Every variety is grafted on two
rootstocks — Ferkal and Berlandieri x
Riparia SO4 (SO4) which is accepted for
control in the researches.

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

The formation was half standard Guyot,
stem height being 0,60 m and vine loads

263



nosute cpegHo ¢ no 19 3uMMHM 0uM,
peanm3npaHo ¢ 5 yena Ha 2 3¥MHM 04U U
efHa nnogHa npbyka ¢ 9 oum. Haro-
BapBaHeTo € efHO W Cbllo Npu Asarta
copTa, Tbil KaTo Te ca PoAoBUTMW.

|/|3CI'Ie,CI,BaHVITe TEXHONOTNYHN NpuUs-
Hauu ca obefuHeHW B TPW rpynu, kato
M3MEPBAHETO MM € OCbLIECTBEHO MO
CNefHNS HauVH:

MexaHnyeH cbCcTas Ha rpo3aeTo

Toil xapakTepuampa COpTOBeETE
rMaBHO OT rfegHa Toyka Ha CbOTHOLUE-
HWETO Ha OTAEeNIHWUTE YBOMOTMYHU efuHW-
UM (4enku, uunm, cemeHa n Mesokapn) B
cTpoexa W CTpykTypata Ha rposga.
MokasaTenurte ca onpegensHu cbriaacHo
Bb3npueTara kiacumyecka MeTogmMka Ha
MpocTtocepgos (no Ivanov, 1981), Konto
npegsara MexaHW4yHMsa CbCTaB Ha rpo3ge-
TO fa ce xapakTepu3upa ¢ nokasarenmTe
Ha CTpoexa W CTpyKTypaTa Ha rposga wu
3BbPHOTO.

B rpynata Ha Te3u nokasartesim ce
OTHacAT: Mmaca Ha rposga v Ha 100 3bpHa
(9); % Ha 3bpHaTa B rpo3ga (TersIoBHO);
NPOLEHT Ha mes3okapna, Ha cemeHarta W
Ha uunarta B 3bpHOTO (TErNI0BHO); 6poit n
Maca Ha cemeHaTa B 100 3bpHa,

XUMUYEH CbCTaB Ha rpo3geTo

CbAbpXaHMETO Ha 3axapu U Kuce-
JIVHN onpegenst TEXHOMorMyHaTa 3psaiocT
Ha rpo3geTto. BctbneaHeTo B Tasn hasa e
YCTaHOBEHO, 4pe3 nepuoavyHu npegga-
pUTESTHN U3MEpPBaHMWA Ha 3axapute C
pbyeH pechpakToMeTbp Npe3 3 AHW.

CbabpXKaHMeTo Ha 3axapu e
onpefensHo ¢ mbcTOMep JloxapaeH, B
%, a Ha 06LNTEe KUCESIMHN — Ype3 TUTPY-
BaHe ¢ 0,1 n NaOH, B — npomunu (g/l).

TpaHcnopTabunHOCT Ha rpo3aeTo

TeopeTnYHO-eKCNEPUMEHTATHO TS
e onpegernsiHa Ype3 n3mMepBaHe Ha yCTol-
YMBOCTTA Ha Y3PANOTO 3bPHO HA HATUCK
(9) (mo cnykBaHe Ha Koxuuara) U Ha
OTKbCBaHe 0T gpbXxumyata (g). M3apbx-
/IMBOCTTa Ha 3bPHOTO Ha rOpHUTE [ABe
CbMNPOTUB/IEHNS € U3MepBaHa CbC cre-
uumanusupaHun ypeau Ha Tpy npo6u no 100
3bpHa OT BCSAKO NMOBTOPEHNE.

B cratuctmueckata obpaboTtka ca

19 winter buds, by average, realized in 5
spurs of 2 buds each and 1 fruiting cane
of 9 buds. Loads were equal in both
varieties, because they were high
yielding.

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

Mechanical composition of grapes

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

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

Chemical composition of grapes

The content of sugars and acids
defined the technological maturity of
grapes. The beginning of that phase was
found through periodical preliminary
measurements of sugars with handheld
refractometer in three days.

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

Transportability of grapes

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

Two parametrical criteria - Student
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N3Mon3BaHn ABa napamMeTpuyHu KpuTepus
Student (t - test) n Fisher (F), kaTo 3a
uenta e u3nonssaH SPSS 19 3a aHanus
Ha nonyyeHute AaHHW. V3nonssaHun ca
CTaH4apTHU hOPMY/In 3a U3UUC/SBAHE Ha
kKputepuute (Mencher and Zemshman,
1986; Zaprgnov and Dimova, 1995).

PE3SYNTATU N OBCbXOAHE

Mpu wun3nonssaHe Ha MNOAMNOXKA
depkan npasu BrnevartnieHve, ye npu Hag
50 npoueHTa OT uscsefBaHUTE TEXHOJIO-
TMYHM MPU3HAUN HE ca OTYETEHU Chbllec-
TBEHW pas3nuuusa 3a agara copTa cnpsmo
nognoxka S04, cneposaTesiHO U gBeTe
NoA/IOKKM MMaT CXO4HO Bb3AeiicTere
BbPXY Te3u npusHauu.

MPOLEHTHOTO  CbLOTHOLWIEHWE B
HaM4HUTE [0Ka3aHOCTM NpW N3Nosi3BaHe
Ha [BaTa KpuTepus ce pasnuuyasar
CbLUECTBEHO U1 3a ABaTa JecepTHu copTa.
Upes npunaraHe kputepus Ha duiep ca
otyeTeHn 33,3 % u 45 % pokasaHu
pa3nuku cboTeeTHO 3a Cynep paH Bonrap
n Mwucket PyceHcku (Tabnuvum 1 un 2).
Mpunaraiikn BTOpUS KpUTEPUiA 3a CpaBH-
utenHa oueHka (t) — NPoOUEHTHUTE CbOT-
HOLLEHUSA ca 3HAYUTEeNIHO NOo-HUCKM — 8,3
% n 25 % cvoTtBeTHO 3a Cynep paH bonrap
U MuckeT PyceHcku. HacT oT nscnegsaHute
TEXHOMOrMYHK MpMU3HaLM 3a gBarta copTa ca
C u3paseHa BuCOKa CTeMNeH Ha Bapuabusi-
HOCT, KOETO Hanara W3nos3BaHeTo Ha ABa
cTaTtucTMyecKa Kputepus 3a aHasus.

Mpn oueHka Ha pesyntatnte c
Kputepua Ha Student ce oTkposiBaT 3a
copt Cynep PaH bonrap goka3aHOCT Ha
pasnukata 3a npusHaka % KOXuum OT
Maca Ha 3bpHOTO M NpuU3Haka Maca Ha
100 cemeHa 3a copT MyckeT PyceHcku,
npy BepPOSTHOCT a = 5%. [Mpunaraiikn
BTOpMA KpuTepuii (F) 3a cTatucTmyecka
OoueHka Ha pesyntaTute, ce 3abenssBa
Hanuuve Ha [OCTOBEpPHUM  pasinyus
CMpAAMO KOHTpOsiaTa, HO NpWU NO-BMCOKA
cTeneH Ha BepoATHOCT. 3a copT Cynep
PaH Bonrap ToBa e npu3sHakbLT Maca Ha
100 3bpHa, a 3a copt MyckeT PyceHckun —
Maca Ha 100 cemeHa.

(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 (Mencher
and Zemshman, 1986; Zaprgnov and
Dimova, 1995).

RESULTS AND DISCUSSION

When using Ferkal rootstock, it is
noted that in more than the half of the
studied technological characteristics,
significant differences were not found in
both varieties to S04 rootstock, therefore
both rootstocks had similar effects on
those characteristics.

The percentage ratio of the
available evidence when using both

criteria differed significantly for both
dessert varieties. By applying Fisher
criteria, 33,3% and 45% significant

differences were reported for Super Ran
Bolgar and Musket Rusenski, respectively
(Tables 1 and 2). Applying the second
comparative assessment criterion (t) - the
percentages were significantly lower —
8,3% and 25% respectively for Super ran
Bolgar and Musket Rusenski. Some of the
studied technological characteristics for
both varieties showed a high level of
variability, which required the use of two
statistical criteria for analysis.

In assessment the results by
Student criterion for cv Super Ran Bolgar
standed out the difference for the trait “%
skin of berry mass” and the trait — “mass
of 100 seeds” for cv Musket Rusenski, at
probability a = 5%. Applying the second
criterion (F) for statistical assessment of
the results, there were significant
differences compared to the control but at
higher probability. For cv Super Ran
Bolgar, that was the trait “mass of 100
berries”, and for cv Musket Rusenski —
“mass of 100 seeds”.
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Tabnuua 1. CpaBHUTE IHA OLEHKa Ha COPT MUCKET PyceHCKM Mo TeXHOTOMMYHN
npusHaum ypes kputepms Ha Student (t) u Fisher (F) npu cboTBeTHM HMBA Ha
3HaymmocT 0<0.05; 0.01 n 0.001

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

MwuckeT PyceHcku / Misket Rusenski
Moanoxka SO4 Moanoxka foka- floka-
MpusHauwy / Characteristics KOHTpONa depkan te =
S04 rootstock Kcn [3aHoCT ekcn | 3aHocT
control  |Ferkal rootstock| t exp  (Confi Fexp | Confi
X S X S dence dence
Maca Ha rpo3aa, 10°kg 338,35 | 75,62 |279,64| 49,73 | 3,3 —-— 1,86 | 338,35
Mass of the cluster, 10°kg
Maca Ha 100 3bpHa, 10°kg 548,14 | 48,48 |500,04| 103,9 | 2,2 - 1,53 | 548,14
Mass of 100 berries, 10°kg
% 3bpHa B rposga 97,12 0,62 97,4 0,58 1,69 ns 1,05 97,12
% berries in cluster
% me30Kapn OT Maca Ha 3bpHO 92,97 1,35 | 93,05 | 1,54 | 0,14 ns 1,23 92,97
% mesocarp of berry mass
% cemeHa OT maca Ha 3bpHO 2,24 0,4 2,32 0,5 0,68 ns 3,8 2,24
% seeds of berry mass
% uuna oT maca Ha 3bPHOTO 4,80 1,6 4,63 1,15 | 0,36 ns 1,97 4,80
% skin of berry mass
Bpoii Ha cemeHaTa B 100 3bpHa 270,4 | 84,36 | 259,6 | 32,5 0,6 ns 6,1 270,4
Number of seeds in 100 berries
Maca Ha 100 cemeHa, 10°kg 5,09 0,77 5,6 1,01 | 2,06 + 4,32 5,09
Mass of 100 seeds, 10°kg
CbAbpxaHue Ha 3axapu, % 15,74 1,69 | 16,03 1,8 0,58 ns 1,16 15,74
Content of sugars, %
glb,u,bpx(aHme 06LWM Kncenuum, 10° 5,99 1,73 5,91 0,8 0,2 ns 1,32 5,99
kg /I
Content of total acids, 10°kg /I
130pBX/IMBOCT Ha 3bPHOTO Ha 1442,85 302,68 |1313,3| 180 1,86 ns 1,1 | 1442,85
HaTuck, 10°kg
3Berry endurance to pressure, 10°
kg
CHMNpoTUB/EHME HA 3bPHOTO Ha 372,92 | 88,35 | 363,9 | 79,5 0,39 ns 1,6 372,92
OTKbCBaHe OT ApbXKaTa, 10'3kg
Berry resistance to pick up from
the stalk, 10°kg
Mpy KPUTWUYHM CTONHOCTM Ha kpuTepwus: t Psy, = 2,005 F psyw=1,88
In critical values of the criterion: t P1o, = 2,670 Fp =247
t PO,l% = 3,480 F P 0.1% =3,41
OT npoBefeHVs aHa/iM3 MoXe fa From the analysis we can

0606wWwuM, ye nognoxka depkasn nosnusa- | summarize  that  Ferkal rootstock
Ba NOJIOXUTESIHO U AocToBepHO Bbpxy | influenced positively and significantly on
Macata Ha 100 3bpHa B rpo3ga, koeto 6u | the mass of 100 berries in the cluster,
[oBesio [0 cblecTBeHO YyBenuvaBaHe | which would lead to a significant increase
NPoOAYKTUBHOCTTA Ha TO3M COpT. of the productivity of that variety.
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Tabnuua 2. CpaBHUTeNHA oueHKa Ha copT Cynep paH Bosrap no TexHOMornmyHm
npusHaum ypes kputepms Ha Student (t) u Fisher (F) npu cboTBeTHM HMBA Ha

3HaummocT 0<0.05; 0.01 n 0.001

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

0.001, respectively

Cynep paH bonrap / Super ran Bolgar
Moanoxka - -
i« |Moanoxka SO4 koHTpona Aloka Aloka
Mpuskaum / Characteristics | g0, 8- contprol depkan t excn kanocrl e;n 2aHOCT
Ferkal rootstock texp | confi F ex confi
X S X S dence Pl dence
-3
mggg na rposa, elro 1‘693k . 372,44 75,12 3452 | 476 | 15| ns | 1,1 | ns
: 3
mggg‘ gfllo%obc*e"rﬂ:g' ig,atg 536,33 69,46 552,2 752 077 | ns | 31| ++
0,
Qg‘éfr:’:sﬁr:”c‘l’jgir 98,02 0,78 98,1 0,39 |0454| ns | 1,6 | ns
0,
ojg mii%"g'; g} t')“;f;:}ig:p”" 93,39 1,09 92,9 1,19 | 156 | ns | 1,5 | ns
0,
(;zggg”g:zfoge“r";ﬁ:g:"p”o 1,74 0,38 18 0,39 |055| ns |1,08] ns
0,
Q;‘Ei':]ao?wr?;ig 53"'0”‘”0 4,56 1,25 5,23 1,19 [213| + |142] ns
ﬁﬁ%‘b:?gfe;“:e”da;ﬁ] Bl(l)gob?r’r’i’:s"" 193,73 36,02 2081 | 293 |125| ns |126]| ns
3
mggg :f‘llo%os‘;ee“g‘;”?biggkg 477 0,63 4,52 07 |111] ns [1,79| ns
0,
g;ﬁt‘;‘r’]’t"g]t'gﬁg:? oeapn. % 16,46 1,33 16,7 202 |052| ns | 25| —-
Cuabpxanue 06LLY KNCENHM,
10%g /I 5,70 0,75 5,3 1,1 |148| ns |185| ns
Content of total acids, 10°kg /I
300 BHXAMBOCT Ha 3bPHOTO Ha
hatuck, 10°kg g 1557,03 376,39 | 14065 | 407 |136| ns |1,71| ns
Berry endurance to pressure, 10'3kg
CbNPOTVIB/IEHNE HA 3BPHOTO HA
OTKbCBaHE OT ApbxKara, 10°Kg| )¢ 59 1323 456,3 131 | 0,78 | ns | 11| ns
Berry resistance to pick up from
the stalk, 10°%kg
Mpy KPUTWMYHM CTOMHOCTM Ha kpuTepwus: t Psy, = 2,005 Fps»x=1,88
In critical values of the criterion: t P, =2,670 F p iy =2,47
t PO.l% = 3,480 F P o.1% =3,41

n3BOAU

Mpn Hag 50 npoueHTa OT u3cnen-
BaHWUTE TEXHOJIOTMYHWU MpU3HaUM He ca
OTYETEHU CbLUECTBEHU pa3/Mung 3a [Ba-
Ta copTa cnpamo nogsoxka S04 , cne-
[oBaTesiHO 1 ABeTe NOAMNOXKKN UMAT CXOOHO
Bb3JelCcTBME BbPXY TE3U NPU3HALM

OT npoBefeHNss aHa/IM3 MOXe fJa
0606WuM, Ye noanoxka depkan NoBANSA-
Ba MOMOXUTENHO M [OOCTOBEPHO BBHPXY
Macata Ha 100 3bpHa B rpo3ga, Koeto 6u
[OBefio [0 CbLEeCTBEHO YBe/iMyaBaHe
NPOAYKTUBHOCTTA Ha TO3M COpT.

CONCLUSIONS

In more than the half of the studied
technological characteristics, significant
differences were not found in both varieties
to S04 rootstock, therefore both rootstocks
had similar effects on those characteristics.

From the analysis we can
summarize that Ferkal rootstock
influenced positively and significantly on
the mass of 100 berries in the cluster,
which would lead to a significant increase
of the productivity of that variety.
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3a no-nb/siHa M ajeKkBaTHa OLueHKa In order to make a more detailed
OT BAMSAHMETO Ha nogsoxkata ®epkan | and adequate assessment of the influence
BbpPXY TEXHOMornyHuTe KayectBsa u xa- | of Ferkal rootstock on the technological
PaKTepPUCTUKA Ha [ecepTHUTE CopToBe qualities and characteristics of the table
rposfe, e npenopbuuTenHo ga ce npwu- | drapes varieties, it is recommended both

naraT v ABaTa cTaTMCTUYECKM KpuTepus. | Statistical criteria to be applied.
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Effects of “BIO-ONE” bacterial fertilizer — liquid
concentrate, on the development of above ground parts
and root system in rooting of cuttings
of cv. Muscat Ottonel
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PE3HOME

OCHOBEH HauMH 3a pasMHOXaBaHe
Ha flo3aTa e, upes3 BKOpeHsiBaHe Ha npu-
cafleH nocagbyeH wmaTepuan. UYecTo,
OCHOBHO 3a CE/IeKLIVIOHHW LieNu, ¢ Luen no-
6bpP30 pasMHOXaBaHe Ha LieHeH J1030B
maTepwvas, ce Hasara fja ce pasMHoXxaBa
upes3 pe3HuLu. M3BecTHM ca 1 ciyyan Ha
Ch3/laBaHe Ha BMHEHW /I030BM Hacax/e-
HUsi (MPW NOYBEHMN YC/I0BUSI HEAOMyCKALLM
pasBuTMe Ha (hUNoKcepa) upe3 BKOpeHe-
HW PE3HWLM, KOeTO € MNPOAMKTYBaHOo OT
npoy4YBaHus, Ye rpo3feto OT npucaaeHu
/03X e C KauyecTsa, BfolLABALLM Kadec-
TBOTO Ha BUHATA.

LlenTa Ha HacTOALLOTO U3C/eiBaHe
e Ja npocnean edpekta oT nogabpkaHe
Ha MOYBEHOTO MN/IOOPOAME CbC CbBpe-
MEHHW CpeAcTBa, KaTo ce YCTaHOBM BASI-
HMETO HA MMWKPOGWOIOTMYHMS Npenapat

SUMMARY
The main method for vine
propagating is by rooting of grafted
planting material. Often, mainly for
breeding purposes, in order faster
propagation of valuable planting material,
it is necessary vines to be propagated by
cuttings. There are also cases of creating
wine vine plantations (under soil
conditions of not allowing development of
phylloxera) by rooted cuttings, which was
prompted by some studies, that grapes of
grafted vines have shown parameters,
worsening the quality of wines.

The objective of that study was to
monitor the effect of soil fertility
maintaining by modern means, as the
influence of BIO-ONE (Bio one, Inc. USA)
microbiological preparation on rooted vine
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Bno epgHo (Bio one, Inc. USA) Bbpxy
BKOPEHSABAHETO Ha /1030BY Pe3HMLM

EkcnepvMeHTBT € npoBefeH B ne-
puvoga 2012-2013 r. B OnNMTHO /1030BO
BkOpeHunuuie Ha MN3C ,06pa3yosB und-
VK" BbpXy naow, ot 0,6 da npu 3a/10KeHN
3a BKOPEHsIBaHe pe3HMum oT copT MuckeT
oToHen. BapuaHTbT, TpeTtupaH c buo-
€[HO, e CpaBHsIBaH C KOHTPOJieH (HeTpe-
TMpaH) BapuaHT C pesHuuu ot copT Mu-
CKET OTOHesn. TpeTupaHeTo C MUKpPObMO-
nornyHusa npenapaTt buo egHo e Hanpa-
BEHO B HaA4yasloTO Ha /M Mmecel, cnep
No/sIMBKa Ha BKOPEHWUINLLETO.

Ha 6asa Ha HAkou OT nokasartesnu-
Te, XapakTepHu 3a Ka4yecTBOTO Ha MbpBO-
KnaceH f1030B MnocafbyeH matepuan Ha
Ccob6CTBEH KOpeH (6poit pa3BuTK netopac-
v, GO KOPEHU W pas3pej Ha pask/oHe-
HUS Ha KOpEeHWTe) MOoXe fda ce un3bepe
Hali-e(PeKTMBHMA BapuaHT.

CpepgHo 3a nepvopga Ha m3cregsa-
He, KaTo No-ed)eKTUBEH 3a MPON3BOACTBO-
TO Ha MbPBOKIACHM 103X HA COGCTBEH
KOpeH OT copT MuCKeT OTOHen, ce o4ep-
TaBa BapuaHTbT C U3N0N3BaHe Ha MUKPO-
6uonornyHma npenapat brvo egHo. Cno-
pes 6uomeTpuyHaTa oueHka TOo3M Ba-
pvaHT MOXe [a ce npenopbya B MpakTu-
KaTa npu Npov3BOACTBOTO Ha BKOPEHEHM

pe3HuLu.
KntoyoBn aymun:  6Gaktepuasntu
TOpoBe, /f03a, MNpUpacT, BKOPEHsIBaHe

pesHuuy, kopeHoobpasyBaHe

yBO/[,

MHoro unscneposatenu goknagsar
3a oTpuuaTesiHO WM He3HaYMTesHO
B/IMSIHWE Ha NOAJIoKKAaTa BbpPXY pacTexa
n pobuea. Cnopepg Boselli et al. (1992),
npu no3n ot copta WapaoHe, npucageHu
Bbpxy Teneknm 5C, Kobep 5bb, G13,
Tenekun 8B, SO4, 1103 P n Wacna 416 He
ca OTYETEHM 3HAUUTESIHU pPas/IKM B
[obvBa, cpaBHEHO C /1031 Ha COOCTBEH
KOpeH. XabuTycbT Ha /no3u LlapaoHe
[0py e Mo-MasTbK, KoraTo NogsioxkuTe ca
Kobep 5BBb u 1103P (Ferroni and
Scalabrelli, 1995). He ca oT6ens3aHu
3HAUUTENHU Pa3/IMkK1u N0 OTHOLUEHME Ha

cuttings to be determined.

The experiment was conducted
during the period 2012-2013 at the
experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik” on
the area of 0,6 da, as cuttings of cv
Muscat Ottonel were put for rooting. The
variant treated with Bio-one, was
compared with a control (untreated)
variant with cuttings of cv Muscat Ottonel.
Treatment with Bio one microbiological
preparation took place at the beginning of
July, after irrigation of the nursery for
grapevine rootings.

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

Average for the period of study, the
variant, treated with BIO-ONE
microbiological preparation was found as
more efficient for the production of class
vine varieties on own roots of cv Muscat
Ottonel. According to the biometric
assessment, that variant could be
recommended in practice in production of
rooted cuttings.

Key words: bacterial fertilizers,
vine, increment, rooting, cuttings, root
formation

INTRODUCTION

Many researchers have been
reported a negative or insignificant

influence of the rootstock on growth and
yield. According to Boselli et al. (1992), in
Chardonnay vines grafted on Teleki 5C,
Cobber 5BB, G13, Teleki 8B, SO4, 1103
P and Chasselas 41B, significant
differences in yield were not registered
compared to vines on their own roots. The
habitus of Chardonnay vines was even
smaller when the rootstocks were Cobber
5BB and 1103P (Ferroni and Scalabrelli,
1995). Significant differences were not
reported with respect to the vyield,
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[obuBa, CTpyKTypaTa M Macarta Ha rposga
npu no3n Gewdrztraminer — Ha COGCTBEH
KopeH n npucageHn (Reynolds and Wardle,
1995). Hedberg (1980) yctaHoBSsiIBa, 4e
[06uBMTE OT BCUYKM NpPUCAEHN COPTOBE ca
MHOrO MO-BUCOKM OT Te3n Ha OTrnexaaHuTe
Ha COOCTBEH KOpeH /103U, 0CO6eHO Ha
npucazeHnTe BbPXY NOAMNOXKM "Ramsey" u
"Dog Ridge". Ferree et al. (1996) cbobLia-
BaT 3a yBe/uyaBaHe Ha fobusa Ha npuca-
AeHun "Cabernet Franc” n "White Riesling" B
CpaBHEeHVe C BKOPEHEHN Ha COOBCTBEH KOpPeH
nosn.

B ob6nacTtta Ha N103apcTBOTO, OCHO-
BEH HayuMH 3a nogobpsBaHe arpoHomMuyec-
KaTa xapakTepucTuka Ha no4ysute, T.e. Aa
ce npeanpviemMar Mepku 3a Bb3CTaHOBsIBaHe
KauyecTBaTta Ha 3emejesnickara 3ems, e ypes
oboraTsiBaHe Ha noysarta C OpraHWyHu Be-
LecTBa U MUHEpPasTHN CbeauHeHNs, 3anas-
BaHe Ha akTuBHaTa MuKpodysiopa, nofobps-
BaHe W perysimpaHe Ha XpaHUTesSHUS, BOJ-
HWUSA, BB3OYLWHUA W TOMMHHUA PEXUM Ha
noysara.

OCHOBEH HauMH 3a pa3MHOXaBaHe
Ha fo3ata e ype3 BKOPeHsiBaHe Ha npuca-
[JeH nocagbyeH marepuasn. YecTo, OCHOBHO
3a CenekuMoHHM uenu, ¢ uen no-6bp3o
pasMHOXaBaHe Ha LieHeH J1030B MaTepuall,
Cce Ha/ara ga ce pasMHOXaBa 4ype3 pesHu-
un. N3BecTHM ca u cnyvam Ha cb3faBaHe Ha
BVMHEHW N1030BM HacaxaeHus (Mpu No4vBeHu
YyCNoBUS Hepomnyckawm passutve Ha du-
JloKcepa) upe3 BKOPEHEHW Pe3HULM, KOeTo e
NPOAUKTYBAHO OT MPOy4YBaHWs, Ye rpo3aeTo
OT NnpucajieHn /103N e C KayecTsa, Bfowa-
Balll KAYeCTBOTO Ha BUHATA.

LlenTta Ha HacToALOTO U3cneaBaHe e
[Ja npefocTtaBu AaHHW 3a edhekta OT nopg-
[bpXaHe Ha MoYBeHOTO NoJopoAne Cbe
CbBpEMEHHU CpPefcTBa, KaTto ce YCTaHOBM
B/IMSAHUETO Ha MMWKPOBWOSIOTMYHNA Mpena-
pat buo egHo (Bio one, Inc. USA) Bbpxy
BKOpPEHsIBaHe Ha HenpucajeH no30B noca-
ObyeH matepuan.

MATEPWNANT N METOA4WA

Onucanue Ha TO0p Buo-egHo (Bio-
one, Inc. USA) — CbCcTOM Ce OT XMBU
opraHmamm n e 100% HatypasieH TeuyeH
KOHLEHTpUpaH MUKPOOBUOIOTNYEH Npo-
OyKT. BakTepuasieH MHOKyNnaT BK/IOYBaL,

structure and mass of cluster in
Gewdrztraminer vines — on their own
roots and grafted (Reynolds and Wardle,
1995). Hedberg (1980) found that the
yield of all grafted varieties were much
higher than those of vines grown on their
own roots, especially those grafted on
"Ramsey" and "Dog Ridge" rootstocks.
Ferree et al. (1996) reported an increase
in yield of grafted "Cabernet Franc" and
"White Riesling" compared to vines,
rooted on their own roots.

In the field of viticulture, a major
way to improve the agronomic
characteristics of soils, i.e. measures to
be taken to restore the quality of
agricultural land is by enriching the soil
with organic substances and mineral
compounds, preserving the active
microflora, improving and regulating the
food, water, air and thermal regime of the
soil.

The main way of vine propagation
is by rooting of grafted vine planting
material. Often, mainly for breeding
purposes, in order faster propagation of
valuable vine material, it is necessary to
propagate by cuttings. There are also
cases of creation of wine vineyards (under
soil conditions that do not allow the
development of phylloxera) by rooted
cuttings, which was prompted by some
studies, that grapes of grafted vines have
shown properties, worsening the quality of
wines.

The objective of the study was to
provide data about the effect of
maintaining soil fertility by modern means,
ascertaining the influence of Bio one
microbiotic product (Bio one, Inc. USA) on
rooting of ungrafted vine planting material.

MATERIAL AND METHODS
Description of Bio-One Fertilizer
(Bio-one, Inc. USA) - It consists of living
organisms and is 100% natural liquid
concentrated  microbiological  product.
Bacterial inoculum including two types of
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ABa BUAA MVKpOOpraHusmMu: aepobHu
(Azotobacter vinelandii) n aHaepo6HU
(Clostridium pasteurianum). Mpunara ce
MoOYBEHO 3a YyBe/NM4yaBaHe Ha asoTHarta
oukcauus B noysata, ocurypssaiy 20 kg
aKTMBEH a30T Ha Aekap, U3MNos3BaeM Kak-
TO 3a 6MONOrMYHO, Taka ¥ 3a TpaguLNoH-
Ho 3emegenue u e ¢ pH 5,0-7,5. Cnomara
3a yCBOSIBAHETO Ha ocTaTbyHuA dhocdop
M Kanmin 1 3aabpxa Bnarata. MNMpunaraxe-
T0 Ha ,BIO-ONE” gonpuHacs 3a yBenuya-
BaHe Ha OpraHNM4YHOTO BELLECTBO B MoYyBa-
Ta W CblUEBPEMEHHO A npegnassa oOT
BeTpoBa eposus (Pachev, 2014).

EkcnepyMeHTLT € nmnpoBefeH B
nepuoga 2012-2013 r. 8 ONUTHO N030BO
BkOpeHunuuie Ha MN3C ,06pa3yos und-
nnK” BbpXy naow, ot 0,6 da npu 3ano-
XXEHU 3a BKOPEHABaHe pe3HuMuu OT CopT
MwuckeT oToHen. CTpatuduunpaHnte pes-
HULUM ca BKOPEHEHW Ha noBaurHatv Apy-
pefoBu nexu c WwupuHa Ha nexara 0,60 m
N pa3CcTosHue Mexay pefoBeTe B niexara
okosio 0,30 m. Pe3HuuMTe BbB BKOPEHU-
JIMLLIETO ca oTrexaaHn no obéuionpreTa-
Ta TexHonorMa 3a npou3BOACTBO Ha
HernpucageH /10308 nocagbyeH marepuasl
(Todorov, 2005) BapuaHTbT, TPETUPAH C
Brno-egHo, BkNouBa okoso 3000 6p.
pes3HuLN, 3a10KeH B TPU NOBTOPEHUSA MO
1000 6p. u e cpaBHSiBaH C KOHTPOSEH
(HeTpeTupaH) BapuaHT C pe3H1um oT copT
MucKeT OTOHeN, 3a/10KeHN 3a BKOpeHsBa-
He B CbluMA pa3Mep Ha MOBTOPEHMATA.
TpeTnpaHeTo C MUKPOOBUOMOTMYHUA Mpe-
napat bro egHo e HanpaBeHO B Ha4Yas10To
Ha 10N Mecel, cfef nosvBka Ha BKope-
HUNWLWETO.

MouseHMAT TuUN e kapboHaTeH
YyepHO3eM BbPXY AbMOOK Nboc. MNoysBaTa
e cpefHO cpefHO obe3neyeHa C asoT U
doocchop 1 gobpe 3anaceHa ¢ kanuii.

Ha 6a3a Ha HAKOW OT nokasartesiv-
Te, XapakTepHUW 3a KayecTBOTO Ha
HenpucageH /10308 nocagbyeH mMatepuasl
(6poin pa3BuTK nieTopacsv, 6poii KOpeHu)
€ TbPCEH No-e(PeKTUBHNA BapuaHT.

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

microorganisms: aerobic (Azotobacter
vinelandii) and anaerobic (Clostridium
pasteurianum). It is soil fertilizer and is
applied in order the nitrogen fixation in the
soil to be increased, providing 20 kg of
active nitrogen per decare (da), used as in
organic, also and in conventional
agriculture, and pH 5.0-7.5. It helps for the
absorbation of residual phosphorus and
potassium and retains moisture. The
application of "BIO-ONE" contributes for
the increase of the organic matter in the
soil and at the same time prevents it from
wind erosion (Pachev, 2014).

The experiment was carried out
during the period 2012-2013 at the
Experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik”, Ruse
on an area of 0,6 da as cuttings of grafted
Muscat Ottonel were used for rooting. The
stratified cuttings were rooted on raised
double-row beds with a bed width of 0,60
m and a distance between the rows in the
bed — about 0,30 m. The cuttings in the
nursery for grapevine rootings were grown
according to the commonly adopted
technology for the production of non-
grafted vine planting material (Todorov,
2005). The variant treated with Bio-one
included about 3000 pcs cuttings, in three
replications of 1000 pcs and was
compared with a control (untreated)
variant with cuttings of cv. Muscat Ottonel,
set for rooting at the same number of
replications. The treatment with Bio One
microbiological product was done at the
beginning of July, after irrigation of the
nursery for grapevine rootings.

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

On the basis of some of the
indicators, specific for the quality of non-
grafted vine planting material (number of
developed shoots, number of roots), the
more effective variant was searched.

To conduct the experiment a
comparative study was made in two
variants:
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VO — cTpatuduumpaHn pesHmum 6e3
TpeTupaHe
V1l - cTpatuduumpanmn pesHuum

TpeTvpaHun ¢ bno-efHO, BHECEH Npe3 10/1n
Mecel, crief, nosveka no 3agafjeHa fos3a
N KOHLIEHTpaUua oT NPOU3BOAUTENA.
HanpaBeHn ca OWOMETPUYHU W3-
MepBaHWA Ha u3Bagka oT no 18 nbpBo-
KNnacHW HenpucageHu no3u OT BCeku
BapuaHT. OTyeTeHn ca 6pos seTopac/v u
6pos Ha CTbNa/THUTE KOPEHN Ha J103a.
Cratuctnyeckata ob6bpaboTka Ha
eKcrnepumeHTasIH1Te pesynTaru 3a [oKas-
BaHe Ha YyCTaHOBEHMTE pas3/imuva npu
oTAeNHWUTE nokasaTesin e U3BbpLUeHa no
MeToga Ha STATGRAPHICS Plus ver. 2.1.

PE3YJITATN N OBCBXAJAHE

OCHOBHUWSAT nokasares, KOWTO xapak-
Tepusmpa npou3BoACTBOTO Ha J/1030B Moca-
[byeH matepuasn e J06UBBLT Ha BKOPEHEHWU
nosu. Toli ce Bavsie OT BCUYKU MPOMEHUN BbB
hakTopuTe,  onpefenawmy  HOPMaslHOTO
npoTuyaHe Ha BKOpPEHSBaAHETO, pacTexa u
pa3BUTUETO Ha NpUcageHn Pe3HnLN.

BHacsHeTo Ha BIO-ONE e nposepge-
HO Mpe3 mecey, KW, NpnbaMsuTenHo 45
OHN cnep HaboxfaHe Ha pesHuuuTe BbLB
BKOpeHunvweTo [Mpe3 T03n nepuos Kope-
HoBarta cuctema goctura gbmkmHa 0,20 go
0,30 m (Tsvetanov and Kumanov, 2010),
KOeTO JaBa Bb3MOXHOCT Ha /103UTe NbJIHO-
LEHHO Aa YCBOAT XpaHuUTeSIHUTE BeLLecTBa,
nocTbMBaLM B noysara.

BpoAT Ha netopacnuTte e OT 3Haue-
HMEe W e B OcHOBaTa 3a onpejensHe Ha
MbPBOK/IACHO MPUCaAEHN U BKOPEHEHWN J10-
3n. OT nonyyennte gaHHu (Tabnuua 1) ce
HabnogaBa 3HAYMTENIHO YBE/IMYEHWe Ha
6pos Ha netopacnuMTe Ha 1 no3a npu
TpeTupaHua sapuaHT ¢ BIO-ONE. bposaT Ha
netopacnute B HeTpeTupaHus BapuaHT
(koHTpONa) oTcTbNBa Ha TpeTupaHus Ba-
puvaHT. MNpu TpeTnpaHua BapuaHT 6POAT Ha
neTopacnurte, cpegHo Ha efHa nosa e 2,00
6pos, KouTO npeBullaBaT 6pos Ha neto-
pacnute B KOHTPONHUA BapuaHT ¢ 38,9%
(1,44 6p.). JaHHUTe 3a nosny4vyeHuTe pasnu-
KM, ca [oKasaHu CTaTUCTUYeCKW,  ype3
Tecta Ha Duncan npwu P<0,01.

VO — stratified cuttings without treatment
V1 - stratified cuttings treated with Bio-
one in July, after fertilizing irrigation
according to given dose and
concentration by the manufacturer.

Biometric measurements  were
taken on a sample of 18 class non-grafted
vines of each variant. The number of
shoots and the number of stepped roots
per vine were recorded.

The statistical processing of the
experimental results for the proof of the
differences found in the individual
parameters was made after the method of
STATGRAPHICS Plus ver. 2.1.

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

The fertilization with BIO-ONE was
carried out in July, approximately 45 days
after planting of the cuttings in the nursery
for grapevine rootings. During that period,
the root system had to reach a length of
0,20 to 0,30 m (Tsvetanov and Kumanov,
2010), which allowed the vines fully to
absorb the nutrients entering the soil.

The number of shoots is important
and is the basis for determination of first-
class grafted and rooted vines. From the
data obtained (Table 1) a significant
increase was observed in the number of
shoots per a vine in the variant, treated
with BIO-ONE. The number of shoots in
the untreated variant (control) was lower
than that of the treated one. In the treated
variant, the number of shoots, on average
per a vine, was 2.00 pcs, which exceeded
the number of shoots in the control variant
by 38,9% (1,44 pcs). Data about the
differences obtained were statistically
proven by the test of Duncan, at P <0.01.

273



Tabnuua 1. BnuaHne Ha 6aktepuaneH Top BIO-ONE, Bbpxy 6pos netopacsv Ha
1031 copT MUCKET OTOHes1 BKOPEHEHU Ha COGCTBEH KOpeH

Table 1. Influence of bacterial fertilizer BIO-ONE on the number of shoots of
vines of cv Muscat Ottonel, rooted on their own roots

BapuaHTn Bpoit netopactu Ha 1 no3a % LSD no metoga Ha Duncan
Variants Number of shoots per a vine LSD after the method of Duncan
KoHTpona / Control 1,44 100,00 a
BIO-ONE 2,00%* 138,9 ab

* oxxoxe oy LSD < 0,05; 0,01;0.001. Becuukv BapuaHTW 6e3 3Be3fja HAMAT CblLUeCTBEHa pas/nvnka c
HeTpeTupaHua BapuaHT. CTOHOCTUTE B efHa KO/oHa, mocneagaHn oT pasnuuHu 6ykeu (a,b,c n T.H.), ce
pasnmyasar focTtoBepHo npu P<0.05

* wk ok at LSD < 0,05; 0,01; 0,001. All non-star variants have no significant difference with the untreated
variant. The values in a column, followed by different letters (a, b, c, etc.), differ significantly at P <0.05

[pyr MHOro BaXeH Mokasarten, Another very important trait, which
KOWTO  onpegens  kKadectBoto  Ha | determines the quality of the obtained
noslydeHnTe MbpPBOKIACHU No3u e 6poaT | first-class vines, is the number of stepped
Ha cTbnasiHuTe KopeHu (durypa 1). up roots (Figure 1).

< 4 bp =4 6p Cpened Gpoil/ Average

® Honmrpona,/ Control “ BIO OME

dur. 1. bpoii cTbNa/lHM KOPEHU Ha MbPBOK/IACHM N03M cOPT MUCKET OTOHEenN
BKOPEHEHM HA COOBCTBEH KOpPEH

Fig. 1. Number of stepped up roots of first-class vines of cv Muscat Ottonel,
rooted on their own roots

BposaT Ha cTbnanHutTe KopeHu (4o The number of stepped up roots
4 6p.) He e noenusiH OT TopeHeTo. | (up to 4 pcs) was not influenced by the
HabnwogaBa ce cnaba TeHgeHuus Ha | fertilization. There was a slight tendency
yBe/nMyaBaHe Ha 6posi Ha nosute (c 4 | to increase the number of vines (with 4
6pos kopeHn) npu BapuaHta ¢ BIO-ONE. | roots) in the variant with BIO-ONE. Vines
Nosute ¢ noseye oT 4 6pos cTbnanHyW | with more than 4 pcs stepped up roots
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KopeHu npeobnajasaTt npu BapuaHta C
npunaradHe Ha BIO-ONE, kato 6posiT Ha
KOpeHuTe npu TpeTupaHus BapuaHT,
CcpefHo 3a nepuoja, npesuLliasa c 0KoJ0
26% Te31 Ha KOHTPOJIHMA BapuaHT.

Ot Tabnuua 2 ce Bwxga, 4e npu
TpeTvpaHns BapuaHT, CpPegHusAT O6poi
KOpeHM npu no3n ¢ >4 6p. KOPEHU
npesvwaBa AaHHUTE 3a TO3W MokasaTten
NPy KOHTPOJIHUS, HETPEeTMpaH BapuaHT.
[LeiictBneto Ha BIO-ONE cTtumynumpa
0o6pasyBaHeTO Ha noeeye oT 4 CTbnasHu
KOpeHu Ha efHa /103a, kato npesullasa
KOHTPO/IHMA BapunaHT ¢ 14,5 %. YcTaHo-
BEHUTE pas/imumsa He ca AoKasaHo 3Haun-
My npu P<0,05.

BHacsHeTo Ha BIO-ONE cb3gaBa
YCNOBMSA 3a YCBOSIBAHETO Ha BK/IHOYEHUTE
B BakTepuaneH nHokynat MMKpPOOpPraHus-
MW, KOWUTO BUSAAT BbPXY KOpeHoBaTta
cucTeMa Ha BKOPEHEHWUTE  PEe3HULN.
O6wuaT 6poii cTbNasiHA KOPEHW, cpegHo
Ha egHa Jl03a, Mpu BapuaHta C
npunaraHe Ha BIO-ONE HapacTBa, Kato
npesulaBa  KOHTPOSIHMSA  BapuaHT C
25,7%. OT HanpaseHaTa MaTeMarnyecka
06paboTKa 3a 06L, 6poit KopeHn, cpeaHo
Ha efHa flo3a e ycTaHOBeHa CTerneH Ha
AokazaHocT (P<0,05).

predominated in BIO-ONE variant, as the
number of roots in the treated variant,
average for the period, exceeded by
about 26% those of the control variant.

It can be seen from Table 2 that in
the treated variant, the average number
of roots in vines with more than 4 pcs
roots exceeded the data for that trait in
the control untreated variant. The action
of BIO-ONE stimulated the formation of
more than 4 stepped up roots per a vine,
exceeding the control variant by 14,5%.
The established differences were not
found to be significant at P<0,05.

The fertilization with BIO-ONE
created conditions for the absorption of
the microorganisms, included in Bacterial
inoculate, that influenced on the root
system of the rooted cuttings. The total
number of stepped up roots, average per
a vine in the variant with BIO-ONE
increased, exceeding the control variant
by 25,7%. From the mathematical
processing for the total number of roots,
average per a vine, a significance
(P<0,05) was found.

Tabnuua 2. MNokasaTenu, oTpassaBaly KOPeHO0Obpa3yBaHETO NPU eKCnepuMeHTa
C BKOpPEHEHM Ha COBCTBEH KOPEeH /1031 copT MuCKeT oToHen

Table 2. Traits, showing the root-formation in the experiment with vines of cv
Muscat Ottonel, rooted on their own roots

Bpoii kopeHw,

CpepgeH 6poit  Jlo3u ¢ noeeye LSD no
KOPEeHV npu /103m oT 46p. LSD no metopa  cpearo mMeToga Ha
Ha Duncan Ha 1 nosa
BapuaHTtu C >46p. KOpeHu KopeHu, % LSD after the Number % Duncan
Variants Average number of  Vines with method of of roots on °  LSD after the
roots in vines with  more than 4 Duncan averace per method of
more than 4 roots roots, % a v?nep Dunkan
KonTpona / Control 6,56 100,00 a 5,56 100,00 a
BIO-ONE 7,61 114,5 a 6,99* 125,7 ab

Bcuukn BapuaHTy 6e3 3Be3fa HAMAT CbLUEeCTBEHa pas/ivka C HeTpeTupaHusa BapuaHT. CToliHOCTUTE B efiHa
KOMOHa, NnocneABaHy OT pa3nuynmn 6yksu (a,b,c 1 T.H.), ce pasnunuasat goctoBepHo npm P<0.05.

All non-star variants have no significant difference with the untreated variant. The values in a column,
followed by different letters (a, b, c, etc.), differ significantly at P<0.05.
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N3BOAN

Pa3BuTreTO Ha KopeHoBaTta U Haf-
3eMHa 4acT Ha pe3HuuuTe oT copT Muc-
KeT OTOHen nokaseat, 4Ye Mpu BapuaHTa
Ha TpeTupaHe ¢ bBno-egHo ce nonyyasar
MO-MOLLHO Pa3BUTU MbPBOKIACHA J103W.
CpefHo 3a uenusi nepuog Ha uscnepga-
HETO MPMW ropenocoYeHns BapuaHT pacTte-
HMUATa ce OT/IM4yaBaT C NO-TONIIM CpefeH
O6poil CTbMa/lHA KOPEHW W C MO-TONASAM
6poii neTopacnw.

CONCLUSIONS

The development of the root and
above-ground parts of the cuttings of cv
Muscat Ottonel showed that in the variant
with Bio-one, more highly developed first-
class vines were obtained. On average,
over the entire study period, in the above-
shown variant, the plants were
characterized with a higher average
number of stepped up roots and a higher
number of shoots.

NNTEPATYPA /| REFERENCES
1. Boselli, M., M. Fregoni, A. Vercesi and B. Volpe, 1992. Variation in mineral
composition and effects on the growth and yield of Chardonnay grapes on various

rootstocks. Agricoltura Ricerca, 14, 138-139.

2. Ferree, D.C., G.A. Cahoon, M.A. Ellis, D.M. Scurlock and G.R. Johns,

1996.

Influence of eight rootstocks on the performance of 'White Riesling’ and

'Cabernet Franc’ over five years. Fruit Varieties J., 50,124-130.
3. Ferroni, G. and G. Scalabrelli, 1995. Effect of rootstock on vegetative activity
and yield in grapevine. Acta Hort., 388, 37-42.

4, Hedberg, P., 1980.
Newsletter, 147: 22—24.
5. Pachev, I.,

Increased wine grape yields with rootstocks. Farmers'’

2014. Study of the influence of microbiological preparation BIO-

ONE in spring forage pea (Pisum sativum L.) under the conditions of organic farming.

In: Journal of Mountain Agriculture on the Balkans,

ISSN 1311-0489, Book of

summaries — Seventeenth International Scientific Conference “EcoMountain - 2014” on

theme: Ecological Issuesof Mountain Agriculture,” 29-30", RIMSA - Troyan,
pp. 126-127 (BQ).
6. Reynolds, A.G. and D.A.Wardle, 1995. Performance of 'Gewdlrztraminer’

(Vitis vinifera L.) on three root systems. Fruit Variet. J., 49, 31-33.

7. Todorov, I.,

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

8. Tsvetanov, E. and K. Kumanov, 2010. Improvement of the irrigation regime
of nursery for grapevine rootings, taking into account the changing depth of the active
soil layer during the vegetation. Journal of Mountain Agriculture on the Balkans, 13(4),

985-997.

276



	Petko Minkov et al_paper_final.pdf
	Galina Dyakova et al_paper 1_final.pdf
	Galina Dyakova et al_paper 2_final.pdf
	Ralitsa Mincheva et al_final.pdf

