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PE3IOME

BucokoxpacTtoBugHata amepukaH-
cka 6oposuHka (Vaccinium corymbosum
L.) crtaBa BCe no-BaXHa ArogonsogHa
Ky/iTypa B CpbOCKOTO CE/ICKO CTOMaHCTBO.
Cnopef, HAKOM OLEHKW, XpacToBugHaTa
60opoBMHKa ce oTrnexpaTr Ha okoso 700
ha B Cbpbus.

Mpe3 2015 r. B N3cneposaTesicku
MHCTUTYT MO OBOLLAPCTBO B Yauak 3anou-
Ha nporpama 3a NPOV3BOACTBO Ha cep-
TMduuupaH martepuan, pathogen-tested.
Mpe3 2015 n 2016 r. ca cenektupaHu
obwo 52 kaHaupat-knoHa ot 10 copTa.
PacteHnsaATa ca 3acafieHun B cTepuHa
cpefa, NoCcTaBeHU Noj Mpexu 3a 3almra
oT Hacekomun. OT 2016 1. pacTeHusTa pe-
[I0BHO Cce NnpoBepsiBaT BU3yasiHO 3a Hau-
yne Ha 6akTepuasHu, roHWM N apyrn 60-
NecT W HEeU3BECTHW CUMNTOMU. Beuu-
KN pacTeHusi eXerogHo ca uscnefsaHw,
ype3 ELISA, 3a Hannuueto Ha Blueberry
shock virus, Blueberry mottle virus,
Blueberry  scorch  virus, Blueberry
shoestring virus, Tomato ringspot virus,
Tobacco ringspot virus n Peach rosette
mosaic virus 1 ype3 PCR 3a Blueberry red
ringspot virus, mo3aeuyeH BUpyc U puTo-
nnasmu. Mpobu oT KaHAMAaT-KoHOBETE

SUMMARY
The highbush blueberry (Vaccinium
corymbosum L.) is becoming increasingly

important small fruit crop in Serbian
agriculture. According to some
estimations, highbush blueberries are

cultivated on approximately 700 ha in
Serbia.

In 2015, a program for the
production of certified highbush blueberry
pathogen-tested material has started in
the Fruit Research Institute in Cacak. A
total of 52 candidate clones of 10 cultivars
were selected during 2015 and 2016.
Plants were planted in a sterile medium
and put in the insect-proof screen-house.
Since 2016, plants were regularly visually
checked for the presence of bacteria,
fungi and other diseases or unknown
symptoms. All plants were annually tested
by ELISA for the presence of Blueberry
shock virus, Blueberry mottle virus,
Blueberry  scorch  virus, Blueberry
shoestring virus, Tomato ringspot virus,
Tobacco ringspot virus and Peach rosette
mosaic virus; and by PCR on Blueberry
red ringspot virus, Blueberry mosaic-
associated virus and phytoplasmas.
Samples from candidate clones were also
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ca VHOEeKcupaHu CbWo U BbPXY
TpeBucTUa nHankaTop Cucumis sativus.
HWTO eAnH OT Te3n naToreHn He e
OTKPUT pocera B nscnegsaHuTe
KaHAnaaT-KoHoBe.
Kno4yoBu Aymun: BUCOKOXpPacToBUAHa

amepukaHcka 60poBMHKA, NocaAbyeH
matepuan, ceptudmumpaHe,  BUpPYCH,
goutonnasma

YBO/,

BucokoxpacToBugHata amMepukaH-
cka 6oposuHka (Vaccinium corymbosum
L.) crtaBa Bce Mo-BaxHa ArofgonsogHa
KyNTypa B CeJICKOTO CTONaHCTBO Ha Cbp-
6us. Mpe3 70-Te roguHN Ha MUHaNNs BeK
ca BbBeEeHW BUCOKOXPACTOBUAHW CUHMU
6OpPOBUHKK, HO Npeaun pecetTunetve 3a-
noyHa 3HauYUTEesNIHO YBeNMyeHue Ha npo-
n3sogcTeoTo. lMpe3 2005 r. BUcokoxpac-
ToBUAHaTa 60poBMHKA 3aeMa efiBa 5 ha.
KbM HacTosAlWms MOMEHT TA 3aema npu-
6nmnsntenHo 700 ha. Bcnukn HacaxgeHus
OT  BMCOKOXpPacTOBUAHA amepukaHcka
6opoBvHKa B Cbpbus ca cb3gafeHu c
BHECEH nocajbyeH marepuasl, Haii-Bede
oT XonaHausa v MNonwa.

Mpe3 2015 r., B N3cnepoBaTesicku
WHCTUTYT MO OBOLLAPCTBO B Yayak 3arnou-
Ha nporpama 3a npou3BOACTBO Ha CepTu-
dmumpaH nocagbyeH matepuan, pathogen-
tested. MNporpamata e B CbOTBETCTBUE C
MeCTHUTe 3akoHOBW Hapenou u EPPO
cTaHgapTM Ha EBponeiickata n cpeau-
3eMHOMOpPCKa opraHusauus rno pactures-
Ha 3awwuta (OEPP/EPPO, 2008). OcHOB-
HaTa Len Ha nporpamMata e fa ce npous-
BeXJa Hyk/leapeH maTtepuan, Kato n3xo-
JeH 3a Mno-HaTaTblHO pa3MHOXaBaHe B
npegb6asoB, 6as3oB u cepTuduumpaH
nocagbyeH mMartepuan. OcbliecTBsiBaHe-
TO Ha nporpamara B 6bAelle LWwe Hamam
3HaUUTEIHO MacoBus BHoC. Mo nogo6Ha
nporpama, B V3cnefosatenickm UHCTUTYT
no OBOLLAPCTBO, Ce Mpou3Bexaa Hyknea-
peH wmartepuasi oOT 14 copTta CAuBU
(Jevremovi¢ and Paunovi¢, 2010). B xoa
€ NpouM3BOACTBOTO Ha Hyk/fieapeH mare-
puan ot MmasinHoBUTE copToBse "Buiamet”
n "Muiikbp" (Jevremovi€ et al., 2016a).

indexed on the herbaceous indicator
Cucumis sativus.

None of these pathogens have
been detected in tested candidate clones
so far.

Key words: highbush blueberry,
planting material, certification, viruses,

phytoplasmas

INTRODUCTION

The highbush blueberry (Vaccinium
corymbosum L.) is a commercially
important berry crop and it is becoming
increasingly important small fruit crop in
Serbian agriculture. Highbush blueberries
were introduced into Serbia in 1970s, but
a significant increase of the production
started a decade ago. From the first 5 ha
in 2005, highbush blueberries are
cultivated today on approximately 700 ha.

All  highbush blueberry plantations in
Serbia were established with the imported

planting material, mostly from the
Netherlands and Poland.
In 2015, a program for the

production of certified highbush blueberry
pathogen-tested material has started in
the Fruit Research Institute in Cacak. The
program is in line with domestic low
regulations and EPPO recommendations
(OEPP/EPPO, 2008).

The main aim of the program is to
produce nuclear stock as starting material
for further propagation into pre-basic,
basic and certified planting material. The
realization of the program will reduce
large-scale imports in the near future to a
significant extent. Similar program that
was realized at the Fruit Research
Institute has resulted in the production of
nuclear stock of 14 plum cultivars
(Jevremovi¢ and Paunovi¢, 2010). The
production of red raspberry nuclear stock
of cultivars ‘Willamette’ and ‘Meeker’ is
under way (Jevremovic et al., 2016a).
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MATEPWNAN N METO4WA
O6wo 52 kaHanpaT-knoHa ot 10
copta 6oposuHkn (‘Bluecrop’, ‘Bluejay’,
‘Chandler’, ‘Chanticleer’, ‘Duke’, ‘Earlyblue’,
‘Elliot’, ‘Meader’, ‘Patriot’, n ‘Spartan’) ca ce-
nektnpaHn npes 2015 n 2016. KaHgmnpart-
KNoOHOBETEe ca u3bpaHn Ha 6OaszaTa Ha
COpTOBa 4YMCTOTA, XXM3HEHOCT 1 siMnca Ha
CUMMNTOMW OT BpeauTenu n 3abonsBaHus.
PacTeHunsiTa ca 3acajleHuU B cTepusiHa
cpefa, nocTaBeHu Noj Mpexu 3a 3alumra
oT Hacekomu. OT 2016r. pacTeHusaTa penos-
HO ce NpoBepsiBaT BM3yaslHO 3a Hanune Ha
Armillaria mellea, Exobasidium vaccinii var.
vaccinii, Godronia cassandrae, Diaphorte
vaccinia, Agrobacterium tumefaciens,
Cranberry ringspot agent w©  gpyrm
3a60151BaHNSA UM HEU3BECTHN CUMMNTOMM.
Mpe3 2016 r. n 2017 1. BCUYKK pac-
TeHua ca uscnegsaHu ¢ ELISA 3a Hanu-
yne Ha Blueberry shock virus (BIShV),
Blueberry mottle virus (BLMoV), Blueberry
scorch virus (BIScV), Blueberry shoestring
virus (BSSV), Tomato ringspot virus,
(ToRSV), Tobacco ringspot virus TRSV) n
Peach rosette mosaic virus (PRMV) c
peaktneu Ha coupmn AGDIA Inc, (CALL) n
BIOREBA AG (lWBeliyapusi) cbriacHo
NpenopbLKATE Ha NPOU3BOAUTENS.
MpuroTBeHn ca cBexu npoowu ot
mcTa Ha CuHA 6GOpoBMHKA B CBOTHO-
weHve 1:10 c obwma ekcTpaxupaty
6ydhep. NpomsaHaTa B UBeTa € uaMepeHa
npn 405 nm 3a BLMoV, BIScV, BIShV,
PRMV, TRSV n ToRSV; un 620 nm 3a
BSSV Ha wu3smepBateneH ypepn ELISA

MULTISKAN  MCC/340 (Labsystems,
duHnanamna) cneg 20-120 min.
MonekynsapeH PCR Tect e

M3MNoM3BaH 3a aHa/M3 Ha kaHgugaT-
KNOHOBETE 3a HauumMeTo Ha Blueberry
red ringspot virus (BRRV), Mo3aeuveH
supyc (BIMaV) n dmtonnasmu (Blueberry
stunt phytoplasma, Cranberry false
blossom phytoplasma w#n Vaccinium
witches’ broom).

O6LWm HyknenHoBu kncenmHn (TNA)
Cce eKkcTpaxupaTr OT CBeXu /uicta no
MoandguympaH metog CTAB, cbrnacHo Li
et al. (2008). Mpobute ce aHannsmpar 3a

MATERIAL AND METHODS

A total of 52 candidate clones of 10
cultivars (‘Bluecrop’, ‘Bluejay’, ‘Chandler’,
‘Chanticleer’, ‘Duke’, ‘Earlyblue’, ‘Elliot’,
‘Meader’, ‘Patriot’, and ‘Spartan’) were
selected during 2015 and 2016.
Candidate clones were selected on the
basis of trueness-to-type, vigor and
absence of pest and disease symptoms.
Plants were planted in a sterile medium
and put in the insect-proof screen-house.
Since 2016, plants were regularly visually
checked for the presence of Armillaria
mellea, Exobasidium vaccinii var. vaccinii,
Godronia cassandrae, Diaphorte vaccinia,
Agrobacterium tumefaciens, Cranberry
ringspot agent, and to other diseases or
unknown symptoms.

During 2016 and 2017 all plants
were tested by ELISA for the presence of
Blueberry shock virus (BIShV), Blueberry
mottle virus (BLMoV), Blueberry scorch
virus (BIScV), Blueberry shoestring virus
(BSSV), Tomato ringspot virus (TORSV),
Tobacco ringspot virus (TRSV) and Peach
rosette mosaic virus (PRMV) with the
reagents of AGDIA Inc, (USA) and
BIOREBA AG (Switzerland) according to
the producers’ recommendations.

Fresh blueberry leaf samples were
prepared at 1:10 ratio in the general
extraction buffer. Color development was
measured at 405 nm for BLMoV, BIScV,
BIShv, PRMV, TRSV and ToRSV; and
620 nm for BSSV on ELISA reader
MULTISKAN MCC/340 (Labsystems,
Finland) after 20-120 min.

Molecular PCR test was used for
the analysis of candidate clones on the
presence of Blueberry red ringspot virus
(BRRV), Blueberry mosaic-associated
virus  (BIMaV) and  phytoplasmas
(Blueberry stunt phytoplasma, Cranberry
false blossom phytoplasma and
Vaccinium witches’ broom phytoplasma).

Total nucleic acids (TNA) were
extracted from fresh leaves with a
modified CTAB method according to Li et
al. (2008). Samples were analyzed on the
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Hamume Ha BRRV wn BIMaV, kakto e
onucaHo no-paHo ot Jevremovi¢ et al.
(2016.). JonbnHWTENEH aHa/IM3 € Hanpa-
BEH C nparivepHa paBoika P1/P7 3a
YHUBEPCasIHO OTKpMBaHe Ha chutonnasmu
(Candidatus Phytoplasma spp.) (Deng u
Hiruki, 1991; Kirkpatrick et al., 1994).
PCR npoayktute ce aHanvsupar nocpes-
CTBOM enekTpocpopesa ¢ 1.5% araposeH
refn, ouBeTsABaHe C eTuaves 6Gpomug U
BM3yanusnpaHe ypes Gel Doc EZ System
(Biorad nabopatopuu, CALL). Hannuneto
Ha oparMeHT C o4akBaH pasmep ce cuuta
3a MosIoXKUTEsNEH pesynTar.

Mpe3 2017 r. kaHANLAT-KNIOHOBETE
ca BbBegeHu Bbpxy Cucumis sativus, BbB
hasa KOTUAMAOHW, Ype3 MHOKyNauus no-
CpeAcTBOM COK. [1Be MHAMKATOPHU pacTe-
HWA ca M3Mo/s3BaHn 3a MexaHWyeH UHOKY-
NaunoHeH TeCT 3a BCeKW KaHOuAAaT-K/oH,
KaTo ce nsnonssa 2% HUKOTMHOB Bydiep.

PE3YJITATN N OBCbXAAHE

Mo Bpeme Ha Bu3lyanHaTta WHCMekK-
UMa BbPXY KaHAMAAT-K/IOHOBETe He ca
HabnogaBaHW CUMMNTOMU, MPUYUHEHU OT
natoreHHa WHdeKuns unum nospegn ot
Bpeautenu. MNpu BCUYKN pacTeHus Hama
HUKaKBM CUMMNTOMM NO fiuctara, CTbO/I0TO
1 uBeToBeTe.

Pesyntatute ot TectoBeTe ¢ ELISA
3a HanmumeTto Ha BIScV, BIShV, BLMoV,
BSSV, PRMV, TRSV un ToRSV noka3sBar,
ye HUTO edHa OT 52 aHanm3upaHu Npobu
He e nonoxutenda. CtoHocTute Ha OD
Ha BCWMYKM TecTBaHM NpobuM 3a BCEKU
LenieBn BUMPYC ca Ha HMBOTO Ha OTpuUua-
TesiHa KoHTposia. MonoxuteneH pesynrat
€ noslydeH camo npu NOJSOXUTESTHUTE
KOHTPO/IM 3a BCeku BUpYyc. Hama uHdop-
MaLmsa 3a NPUCHCTBME Ha BCUYKU MOCOYe-
HW BUPYCK 3a TepuTopusiTa Ha Penybnuka
Cbpbusa. Vima AaHHW 3a Ha/mume Ha HsSKou
OT BMpYCUTE, KOMTO Hanagat 60poBUHKaTa,
ocBeH B CeBepHa Awmepuka, B Wrtanwus,
Monwa wn Xonawgmsa (Hanpumep BIScV,
BIShV, PRMV u ToRSV) (Jevremovi¢ et al.,
2016b). Mo-ronamara 4yacTt OT nocagb4yHuA
MaTepuan 3a TbpProBCKU HacaxieHus ce
BHacs camo oT lNonwa n XonaHaus, koe-

presence of BRRV and BIMaV as
described earlier by Jevremovi¢ et al.
(2016). Further analysis was performed
with primer pair P1/P7 for universal
detection of phytoplasmas (‘Candidatus
Phytoplasma’ spp.) (Deng and Hiruki,
1991; Kirkpatrick et al., 1994). PCR
products were analyzed by 1.5% agarose
gel electrophoresis, ethidium bromide
staining and visualized by Gel Doc EZ
System (Biorad laboratories, USA). The
presence of the fragment of the expected
size was considered as a positive result.

During 2017 candidate clones were
indexed on Cucumis sativus at the
cotyledon stage by sap inoculation. Two
indicator plants were used for mechanical
inoculation test per each candidate clone
using 2% nicotine buffer.

RESULTS AND DISCUSSION
During  visual inspection no
symptoms that may be ascribed to
pathogen infection or pest damages have
been observed on candidate clones. All
plants were without any symptoms on
leaves, stem and flowers.

The results of the ELISA tests on
the presence on BIScV, BIShV, BLMoV,
BSSV, PRMV, TRSV and ToRSV
revealed that none of the 52 analyzed
samples were positive. The OD values of
all tested samples for each targeted virus
were at the level of negative control. A
positive result was obtained only in the
positive controls for each virus. All of the
stated viruses are not known to occur on
the territory of the Republic of Serbia.
Some of the viruses infecting blueberries,
apart North America, were reported in
Italy, Poland and the Netherlands (e.g.
BIScv, BIShV, PRMV and ToRSV)
(Jevremovic¢ et al., 2016b). Most of the
planting material for  commercial
plantations was imported just from Poland
and the Netherlands involving a risk of
introducing these pathogens into the
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TO BK/IOYBA PUCK OT BHAcsAHE Ha Te3u
nartoreHn B cTtpaHarta. lNocagbyHUAT ma-
Tepuvasn e BHECEH U OT APYrn CTPaHu, KaTo
dpaHuus, Frepmanms, YkpaiHa n CALL,.
RT-PCR aHanu3bT 3a Ha/mMune Ha
BIMaV, paskpun ovakBaH PCR dparmeHT
camMo B MoJIoKMTEeNHaTa KOHTPOsa, HO He
W B aHa/IM3npaHuTe KaHauaart-knoHose. B
HUTO efiHa OT aHa/IM3npaHUTe Npobu He e
oTkpuT BRRYV. Bbnpeku, ye Bucokoxpac-
ToBMAHATa OOPOBMHKA Ce OoTrnexga Ha
CpaBHUTE/NIHO ronsaMa  Teputopus B
CcTpaHaTta, NOTBbPAEHO € camO JI0KasHO
Hanuune Ha BRRV n BIMaV B Cbpbus
(Jevremovi¢ et al., 2016b). N3onupaHo
HacaxeHne C pacTeHWs 3apaseHn c
BRRV Hackopo 6elue nskopeHeHo. BIMaV
€ e[VHCTBEHUAT BUPYCEH NAaTOreH, KOnTo
ce cpewa npu 60poBuHKUTE B Cbpbus.
BIMaV e npuynHUTEN Ha MO3aeyeH BUpyc
no 6oposuHka (durypa 1), YAUTO CUMMTO-
MU MoraT ga 6baar JIaTEHTHU C FOAUHW.
BIMaV moxe fga ce oTKpue npu pacteHus
6e3 cumntomn ¢ RT-PCR Ttect (Thekke-
Veetil et al., 2014; Thekke-Veetil et al., 2015),
KOMNTO MOXe Aa npeacTaBnsBa HagexaeH
[NarHoCTMYEH aHan3 3a NpoBepKa Ha pas-
MHOXMWTETHUA MaTeprasl 3a 60POBUHKN.

country. The planting material was also
imported from other countries, as France,
Germany, Ukraine, and the USA.

The RT-PCR analysis on BlMaV
presence revealed an expected PCR
fragment only in positive control, but not in
any of the analyzed candidate clones.
BRRV was also not detected in any of the
analyzed samples. Even those highbush
blueberries are cultivated on relatively
large area in Serbia, only localized
occurrence of BRRV and BIMaV has been
confirmed in Serbia (Jevremovi¢ et al.,
2016b). The isolated plantation with
BRRV infected plants was recently
eradicated and BIMaV is the only viral
pathogen that is present on blueberries in
Serbia. BIMaV is causative agent of the
blueberry mosaic disease (Figure 1)
whose symptoms may be latent for years.
BIMaV may be detected in symptomless
plants with RT-PCR test (Thekke-Veetil et
al., 2014; Thekke-Veetil et al., 2015) and
this test may represent a reliable

diagnostic assay for screening blueberry
propagation material.

dur. 1. CMNTOMU Ha MO3aeyeH BUpYC NpuynHeHn ot BIMaV
Fig. 1. Blueberry mosaic symptoms caused by BIMaV on highbush blueberry

leaves
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B n3cnepaHvTe KaHaupaT-
K/IOHOBE He ca OTKpUTU domTonasmu.
Huto egHa oOT Tpute domToNNA3MM
(Blueberry stunt, Cranberry false blossom
n Vacciniumwitches’ broom ), kouto ca
n3bpoeHn B CeptudmkaumoHHaTa cxema
3a Vaccinium spp. He ca goknagBaHu 3a
Cbpbusa. dutonnasmute ca 4Yecto cpe-
WaHW naToreHy no OBOLLHUTE BMAOBE B
cTpaHarta, Ho B Cbpbusa npu BUCOKOXpac-
ToBMAHaTa amepukaHcka OOpOBMHKa e
yCTaHOoBeHa camo putonnasma Stolbur
(Starovi¢ et al., 2013).

HWTO eAHO OT M3cnegBaHUTE pac-
TEHWS He e Nnokasasio MoJsIoXuTesHa Npo-
6a npu 6MonorMyHNTE TECToBE, NPoBeae-
HU B OpaHXepus. BCUukM MHOKYNMpaHu
pacTeHus Ha C. sativus ca 6e3cMMNnTOM-
HW. IHAUKaTOpHWUTE pacTeHus ca Bu3yan-
HO WHCMEeKTUpaHn 3 cefMuLy cref, MHOKY-
NIMpaHeTo 1 He ca HabnaaBaHu CUMNTOMU.

KombuHauusta oT pasnnyHu mMeTo-
v 3a nscnegsaHe (6MonorMuHK, ceposo-
TMYHN N MONEKYNSAPHN) MO3BOMISABA TOYHA
W BAPHA AMAarHocTvKa Ha pasfinyHu pac-
TUTENHW naToreHn. buonoruyHnte meto-
[n ca Hali-ctapute 1 He3amMeHUMWU MeTo-
AW 3a uscnegsaHe npy NPou3BOACTBOTO
Ha pactuteneH wmarepuan, pathogen-
tested. Upe3 HAKOM NpenopbUUTESTHU
AbpBOBUAHM  uHAMKaTopu  (cTapuTe
6opoBrHKOBU copToBe "CTeHnun", "Kabot"
n "Mkbpcn”), [OCKOPO unceawn, 6u
MOM1I0 fa ce paswuMpu 6MonorMyHoTo
TecTupaHe B HallaTa nporpama.

CeponormyumaT Tect ELISA e 6bp3
N noaxoAsly, MeTog, KOWTO no3BossiBa LWMpO-
KOMaLLabHu TECTOBE HA MHOXECTBO BUPYCH.

MonekynapHnar PCR TecT wuma
Hall-ronsma 4yBCTBUTE/IHOCT U € Mnof4-
X04ALW, 3a OTKpMBaHe Ha W3BECTHU U
HOBOOTKPUTM MNaTOreHu, YWiiTO reHoM e
YaCTUYHO MM HAMb/IHO XapaKTepu3npaH.
PCR Bce owe He e npenopbyaH MeTo[, B
CxemarTa 3a cepTucpmuumparHe EPPO 4/18,
KOATO e nornpaseHa npe3 2008 r., HO Bce
ouwe He e aktyanusupaHa (OEPP/EPPO,
2008). Moxe ga ce ovakBa PCR TecToBe
fla 6bJaT BK/IOYEHN B NpepasrfiexnaHeTo
Ha CbllecTByBallaTa cxema.

No phytoplasmas were detected in
analyzed candidate clones. None of the
three phytoplasmas (Blueberry stunt
phytoplasma, Cranberry false blossom
phytoplasma and Vaccinium witches’
broom phytoplasma) that are listed in the
Certification scheme for Vaccinium spp.
have not been reported in Serbia.
Phytoplasmas are common pathogens of
fruit species in the country, but only
Stolbur phytoplasma has been reported
on highbush blueberry in Serbia (Starovi¢
et al., 2013).

None of the tested plants was
positive in biological testing performed in
the glass-house. All inoculated C. sativus
plants were symptomless. Indicator
plants were visually inspected after
inoculations in the following 3 weeks, and
no symptoms were observed.

The combination of different testing
methods (biological, serological and
molecular) allows accurate and precise
diagnosis of different plant pathogens.

Biological methods are the oldest and
irreplaceable testing methods for the
production of pathogen-tested plant
material. The current unavailability of the
some recommended woody indicators
(old blueberry cultivars ‘Stanley’, ‘Cabot’
and ‘Jersey’) will extend biological testing
in our program.

Serological ELISA test is a rapid
and suitable method that allows large-
scale testing for numerous viruses.

Molecular PCR test has the
greatest sensitivity and is suitable for the
detection of known and newly discovered
pathogens whose genome is partially or
completely characterized. PCR is not yet
recommended method in the EPPO 4/18
Certification scheme, that was edited in
2008, but still not updated (OEPP/EPPO,
2008). It can be expected that PCR tests
will be incorporated in the revision of the
existing scheme.
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N3BOON

MpeactaBeHUTe pesyntaTu nokas-
BaT, Ye BCUYKM M30paHW pacTeHus oT
BMCOKOXpacToBMAHA aMepukaHcka 60po-
BMHKA He ca 3apaseHu C Bupycu, uTo-
nnasmu un apyru nartoreHu. [lpepcTon,
BCUYKN pacTeHus fa 6baaT v3nutaHu no
Opyrv  npegnoyvTaHn  nokasatenu U
OTHOBO ga 6baat TecTBaHu yYpe3 ELISA n
PCR. Cnep npukntoyBaHeTO Ha BCUYKMK
TecToBe, HyK/eapHuUAT maTepuan we 6bae
npeAcTaBeH 3a NPexBbp/IAHE B OpaHXepus.

BJTATOAAPHOCTWU

HacTosiloTo wu3cneaBaHe e uac-
TUYHO (PUHAHCMPAHO OT MUWHUCTEPCTBO
Ha 3emedenuneTo, ropute W ynpasse-

CONCLUSIONS

The presented results showed that
all selected plants of highbush blueberry
cultivars were not infected with analyzed
viruses, phytoplasmas and  other
pathogens. In the following period, all
plants will be tested on other preferred
indicators, and retested by ELISA and
PCR. After the completion of all tests the
material will be promoted to nuclear stock
and transferred to the separate screen-
house.
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PE3IOME

Llenta Ha HacToALLOTO U3cneasaHe
e ja npocnegu edekta oT NogAbpxaHe
Ha NOYBEHOTO MNNOAOPOAME CbC CbBpe-
MEHHW CPefCTBa, KaTo ce YyCTaHOBMW B/nA-
HMETO Ha opraHuyHua Top ,AMUHOGecCT”
BbpXYy NPOU3BOACTBOTO Ha /1030B Nocab-
yeH marepualn.

EkcnepMMeHTLT € npoBefeH B
nepuoga 2014-2016 r. 8 ONUTHO N1030BO
BkOpeHunuuie Ha MN3C ,06pa3yos und-
nnK”, Bbpxy naow, ot 0,2 da npu 3a510XeH
3a BKOpeHsaBaHe copT MUCKET pyCeHCKH, C
No3n npucageHn Bbpxy nogsioxka S04.
BapvaHTbT, TpeTupaH Cc AMUHOGECT,
BKIOYBa OKoMo 1000 6p. npucageHu

Accepted: 04.12.2018

Published: 21.12.2018

SUMMARY
The objective of the study was to
monitor the effect of soil fertility

maintaining by modern means, as the
influence of the organic fertilizer
"Aminobest" on the production of vine
plant material to be determined.

The experiment was conducted
during the period 2014-2016 at the
experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik” on
the area of 0,2 da, as cv Misket Rusenski
with vines grafted onto SO4 rootstock was
put for rooting. The variant treated with
"Aminobest", included about 1000 pcs
grafted vines in four replications, 250 pcs
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031, B Y4eTupm NnoBTopeHmnsa no 250 6p. un
€ CpaBHsIBaH C KOHTPO/EH (HeTpeTupaH)
BapuaHT, ¢ npucageHu n1o3um ot copt Muc-
KET PYCEHCKM, 3a/10KEHN 3a BKOPEHSABaHe
B CbLUMS pasmep Ha nosTopeHusTa. Tpe-
TUPAHETO C OpraHMyHNA TOP € HanpasBeHo
ype3 HakMcBaHe Ha MeTUYKNTE Ha nmpuca-
[EHN pesHMUM BLB BOAEH pasTBOp Ha
AmunHobecT (90ml/l) 3a 48 vaca.

Ha 6a3a Ha HAKOM OT nokasarte-
NNTe, XapakTepHU 3a KayeCcTBOTO Ha
MbpBOKNACEH JI030B MOCAAb4YeH Mare-
punan (6poit pas3suTM netopacnu, 6Gpown
KOpEeHM) MOXe pga ce u3bepe Haii-
eQEKTMBHUAT BapuaHT.

CpefHo 3a nepvopga Ha u3cnenga-
He, KaTo no-eheKTUBEH 3a NPON3BOACTBO-
TO Ha NbPBOKIACHU 1031 COPT MuckeT
PYCEHCKM, MpucageHn, BbPXY MOAJI0XKKA
S04, ce oyepTaBa BapuaHTbLT C U3MOM3Ba-
He Ha opraHu4Hus npenapatr AMUHOGECT.
Cnopefs 6uomeTpuyHaTa OLEHKa TO3U
BapuMaHT MOXe Jga ce npenopbya B
npakTukara npu npousBOACTBOTO Ha
N1030B nocagbyeH Matepuan.

KniouoBu gymun: opraHnyHU Topose,
nosa, npupact, KopeHoobpa3syBaHe, /1030B
nocagbyeH matepuan

YBO/[,

BuoctumynaHtute  npepcrtasnssar
WHTEepec 3a pas3BuTMe Ha YCTON4MBO 3eme-
fenve, Tbil KaTo TAXHOTO MPUIOXKEHNE
aKTMBMpa HsKou PU3MOMOTMYHM NPOLLECH,
KOUTO noBuaBaT ediekTMBHOCTTa Ha yno-
TpebaTta Ha XpaHUTesIHU BelecTBa, CTUMY-
nMpat pasBUTUETO Ha pacTeHusTa 1 No3Bo-
NsaBaT HamansiBaHe Ha KOHcyMauusitTa Ha
TopoBe (Kunicki et al., 2010). MHoro 6wvo-
CTUMY/IaHTX ca CMoco6HM Ja NpOTUBOAEN-
cTBaT Ha ecpekta OT GUOTMYHUTE N abuo-
TUYHUTE HaToBapBaHWsA, KaTto MoBuLIaBaT
KayecTBOTO M fobuBa Ha KynTypuTte 4pes
CTUMy/iMpaHe Ha (OU3N0OrMYHNUTE NPOLLEeCH
Ha pacTeHusTa (Ziosi et al., 2013; Bulgari et
al., 2014).

B nocnepgHvte roguHn ce Habnwogasa
NoBULLEH MHTEPEC KbM BUOIOTMYHOTO 3eMe-
Jenve ¥ NpUHOCHT MY 3a MocTUraHe Ha
YCTOMYMBO W paLMOHa/IHO 3eMernon3BaHe.
ToBa e efHa OT [NlaBHUTE MNPUYMHKU 3@

each, and was compared with a control
(untreated) variant with grafted vines of cv
Misket Rusenski, put for rooting in the
same number of replications. Treatment
with "Aminobest, was made by immersing
the section at the base of grafted cuttings
in Aminobest aqueous solution (90mli/l) for
48 hours.

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

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

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

INTRODUCTION

Biostimulants are of interest for the
development of sustainable agriculture, as
their application activates some
physiological processes that increase the
efficiency of use of nutrients, stimulate
plant growth, allowing reducing the
consumption of fertilizers (Kunicki et al.,
2010). A lot of biostimulants are able to
counteract the effect of biotic and abiotic
stresses, such as enhancing the quality
and yield of the crops by stimulating the
physiological processes of the plants
(Ziosi et al., 2013; Bulgari et al., 2014).

In recent years there has been an
increased interest in organic farming and
its contribution to sustainable and rational
land use. This is one of the main reasons
for the frequent comparison between
organic and conventional farming,
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4ecTOoTO CpaBHEHUE MeXAy GMOMNOrMYHOTO 1
KOHBEHLWOHA/IHO  3emefenue, Kkarto ce
nocouysaT MNOTEHUUA/THATE Bb3MOXHOCTU
npes 6uonornyHUTE NPOM3BOAUTENN  HA
rposge (Popov et al.,, 2010). buoTtoposeTte
Ce Ha/loxuxa KaTo obellaBall, KOMMOHEHT
Ha WHTerpupaHa cuctema 3a HabaBsHe Ha
xpaHa B 3emegenveTto (Shehata and El-
Khawas, 2003), Tbil kaTo ce onpegenaT
KaTo a/iTepHaTMBa Ha XMMUYHWUTE TOPOBE 3a
yBenmyaBaHe Ha nao40poAveTo Ha noysarta
n gobmsute B yctoinumeoTto 3emegenve (Wu
et al., 2004). NpunaraHeTo Ha Te4yHu 6r1oTo-
poBe MMma 3a Len nocTuraHeTo Ha 6anax-
cupaHo xpaHeHe Ha pacTteHusATa (Alves et
al., 2009). Ynotpebarta Ha TakmBa TOpoBe €
peanHa Bb3MOXHOCT 3a AobuBaHe Ha Ka-
yecTBeHa 1 3gpaBocsioBHa xpaHa (Vlahova
and Popov, 2013).

3a npexoj, KbM GMOMOrMYHO 3emMefe-
nve e HeobxoauMMmO fa ce npeanpvemar
Mepk/ 3a nofobpsiBaHe Ha NMOYBEHUTE YC/10-
BMS U MNOBMLIABaHE Ha CbAbPXAHWETO Ha
xymyc (Kostadinova and Popov, 2012). B
obnacTTa Ha /103apCcTBOTO, OCHOBEH HauuH
3a nofobpsieaHe arpoHoMuuyeckaTa Xapak-
TepucTvka Ha nouysuTe, T.e. Ja ce npesa-
npueMart Mepku 3a Bb3CTaHOBSIBaHE Kauvec-
TBaTa Ha 3emefesickata 3ems, e ype3 060-
ratsiBaHe Ha mo4ysaTa C OpraHWYHU Bellec-
TBa M MUHEPa/IHW CbeAVHEHUs, 3ana3BaHe
Ha akTuBHaTa Mukpodyiopa, nogobpssaHe U
perynupaHe Ha XpaHWUTEsIHWSA, BOAHUS, Bb3-
OYLIHUS 1 TOM/IMHHUA PeXMM Ha noysara.

Mpon3BOACTBOTO Ha /I030B MOCafb-
YeH MmaTepvan e efHO OT Hall-BaxHuTe
HanpaB/ieHMs1 B Jflo3apckara npakTvka oT
Kpas Ha 19-Tn Bek Hacam. Cb3aBaHeTo Ha
pPEHTAOW/THN N1030BM HacaXAeHus e obyc-
NIOBEHO B MHOFO CWU/Ha CTEMeH OT Kauec-
TBOTO Ha MPOM3BEAEHUS U3XOAEH Mnocafb-
yeH MaTepuan. duToCaHWTApPHO 34paBu U
ObAroTpaiHu N030BU HACAXAEHUSI CE Cb3-
[JaBaT C KayeCTBEHO Mpou3BefeH nocafb-
yeH MaTepuas. Hanuue e TeHAEHUMS KbM
YCbBbPLUEHCTBAHE Ha OTAeNHUTE TEeXHOMO-
TMYHM 3BEHA Ha ToBa NPOU3BOACTBO, €4HO
OT KOWTO e Mojo6psiBaHETO Ha noysarta U
TPpETUpPaAHEeTO Ha pacTUTe/IHUW YacTu C
KanmeB Xymart, KOMTO A oborarasa C Xymyc,
nopobpsiea BnaroagbpxaHeTo, nogobpsiea
HellHaTa CTpyKTypa, pasBWTUETO Ha noses-
HaTa MuKpoduiopa M CBbp3Ba B Hepas-

indicating the potential opportunities for
organic grape growers (Popov et al.,
2010). Biofertilizers have became a
promising component of an integrated
food supply system in agriculture
(Shehata and El-Khawas, 2003), because
they were determined as an alternative to
chemical fertilizers for increasing soil
fertility and vyield in the sustainable
agriculture  (Wu Et al, 2004). The
objective of the use of liquid biofertilizers
is balanced plant nutrition to be achieved
(Alves et al., 2009). The use of such
fertilizers is a real opportunity for
obtaining quality and healthy foods
(Vlahova and Popov, 2013).

For the transition to organic
farming, it is necessary to take measures
the soil conditions to be improved and
humus content to be increased.
(Kostadinova and Popov, 2012). In the
field of viticulture, the 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,
one of which is the improvement of the
soil and the treatment of plant parts with
potassium humate, which enriches the
soil with humus, improves the moisture
retention, improves its structure, the
development of the useful microflora and
bonds the heavy metals and other
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TBOPUMW (POPMU TEXKUTE METaI N Apyru
TEXHOTEHHU 3aMbpcuUTENn 3a onpeneseH
nepuog ot Bpeme. OpraHWYHUAT  TOp
+AMUHOBECT” OTroBaps Hamb/IHO Ha M3UC-
KBaHVATa Mpu NPoM3BOACTBO Ha €KOSIOTUYHO
yucTa cesickoctonaHcka nNpoayKLums.

Llenta Ha HacToALWOTO U3c/eBaHe
e [la npefocTaBy HOBM [laHHU 3a edhekTa
OT nojpAbpXxaHe Ha MoYBEHOTO nJoAo-
poave cbC CbBpPEMEHHWU CpefcTBa, Kato
ce npocnean BIUAHMETO Ha OpraHU4yHus
TOp ,AMNHOGECT” BbPXY NPOU3BOACTBOTO
Ha /1030B NocabyeH matepuan.

MATEPWNAN N METO4WA

OnucaHve Ha opraHu4Hus, oGorarteH
C aMVHOKUCEeNuHu, 6ruotop, ,AMUHOBECT” —
TEYeH opraHuMyeH Top Ha 6asata Ha
aMWUHOKNCENIMHA U NenTuam C  HUCKO
MOMEKY/IHO Terno, B KOMOMHauuMa ¢
NpvBEAEHN B pPa3TBOPUMO CbLCTOSHUE
XYMWHOBW 1 DYNBOKUCENTNHN.

AMVHOKUCENIMHUTE  ca MNOJIyYeHU
ypes eH3MMHa Xuaposm3a Ha 6orat Ha
npotenvH pactuteneH (6es MO) wpoT
(cnbHYorNenos, coes M Ap.), KOeTo Ao-
npuHacs 3a No-BUCOKA KOHUEHTpauus Ha
aMWHOKNCENUHW, CMPSMO  M3M0/3BaHUTe
MOPCK/ OpraHu3Mu nNpu Apyru aHanoruny-
HWU MPOAYKTU. XYMUHOBUTE U (DYyNIBOKUCE-
JIHUTE ca N3BNEeYEHN OT XyMyc (KOMMOCT)
Ha yepBeH KasmdopHuiickn yepseli (llieva
et al., 2015).

“AMMHOGECT”  CbAbpXa  MbJeH
Habop OT NecHO yCBOMMM 3a pacTeHusATa
aMUHOKNCENUHW, KakKTo W  MUKPO- W
MaKpoenemMeHTH, KOeTo crnomara 3a no-
BMCOKA MHTEH3MBHOCT Ha npouecuTte Ha
obmsHa Ha BewecTBata. OcCBeH TOBa
ocurypsiBa MKOHOMUWYHO W3MOMI3BaHE Ha
Ha/InyHaTa B/lara U gaBa Bb3MOXHOCT Ha
pacTteHusiTa Aa npeofonesaT IU3nonorny-
HUTE CMYLLEHMA B pe3ynTar Ha gei-
CTBMETO Ha pPas/iMyHM CTPEecoBU (hakTopu.
+ZAMMWHOBECT” yBE/IMYaBa MHTEH3UTETA Ha
dhoToCMHTE3aTa W KOMIMYECTBOTO  Ha
pobusute oT nnogose. MNpunara ce npu
BCUYKM BUOOBE KYNTypWu, 4pe3 JIMCTHO
npbckaHe, KankoBO HarnosiBaHe, TPeTMpaHe
Ha pascaf, CEMeHa 1 NocagbyeH maTepuarn.

technogenic contaminants for a definite
period of time in insoluble forms.
"Aminobest" organic fertilizer fully meets
the requirements for the production of
environmentally  friendly  agricultural
produce.

The objective of that study was to
provide new data for the effect of soil
fertility maintaining by modern means, as
the influence of “Aminobest” organic
fertilizer on the production of vine planting
material to be determined.

MATERIAL AND METHODS

Description  Aminobest  organic
fertilizer, enriched with amino acids -
Liquid Organic Fertilizer based on amino
acids and peptides with low molecular
weight in combination with solubilized
humic and fulvic acids.

Amino acids are obtained by

enzymatic hydrolysis of protein-rich
vegetable (without GMO) oil cake
(sunflower,  soybean, etc.), which

contributes to a higher concentration of
amino acids than the marine organisms
used in other analogous products. Humic
and fulvic acids were extracted from
humus (compost) of red Californian
worms (llieva et al., 2015).

"Aminobest" contains a complete
set of easily absorbable amino acids, as
well as micro- and macro-elements, which
helps to increase the intensity of
metabolic processes. It also provides
economical use of available moisture and
allows plants to overcome physiological
disturbances resulting from the effects of
various stress factors.

Aminobest increases the intensity of
photosynthesis and the amount of fruit
yields. It is applied to all types of crops by
leaf spraying, drip irrigation, seedlings
treatment, seed and planting material.
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EkcnepumeHTLT € npoBefeH B
nepuoga 2014-2016 r. 8 ONUTHO N1030BO
BkOpeHunuuie Ha MN3C ,06pa3yos und-
K" BbpXY nsow, ot 0,2 da npu 3a510XeH
3a BKOpeHsBaHe [ecepTeH J/i1030B COPT
MuCKeT pyceHcku, npucageH Bbpxy nog-
noxka S04. MpucageHnte n cTpatnuum-
paHn pe3HuUn ca BKOPEHEHW Ha MOBOUr-
HaTW ABYPENOBU NIEXM C LUMPUHA Ha nexa-
T1a 0,60 m n pa3cTtosaHue mexay pefoBete
B nexara okosio 0,30 m. J/lo3nte BbB BKO-
peHnNuLeTo ca oTrnexgaHn no oo6Llo-
npuertara TEXHONOINSA 3a MPOU3BOACTBO
Ha f1030B nNocagbyeH matepuan (Todorov,
2005). BapuaHTbT, TpeTupaH ¢ ,AMUHO-
6ect”, BkwouyBa 1000 6p. npucageHu
No3u, 3a/10KeH B YeTUPW MOBTOPEHMUSA MO
250 6p. M e cpaBHsiBaH C KOHTPONEH
(HeTpeTupaH) BapuaHT C npucajeHun n1o3u
OT cOpT MUCKET pYCEHCKM, 3a/I0KEHU 3a
BKOpeHsiBaHe B CblUMsA pasmMep Ha
NoBTOPEHUATA.

TpeTupaHeTo C opraHuyHUsA, TeueH
6noTop ,AMMHOGECT” € HanpaBeHO u4pes
HakMCBaHe Ha neTuYkuTe Ha npucageHu
pe3Huun BbB BOAEH pas3TBOp Ha AMUHO-
6ect (90ml/l) 3a 48 yaca.

MouBeHMAT TN e KapboHaTeH
yepHo3eM BbpXYy AbSGOK /boc. MNouysarta
e cpefiHO obe3neyeHa ¢ a3oT 1 dpocdop n
[o6pe 3anaceHa ¢ Kauii.

Ha 6a3a Ha HSAkoM OT nokasaTte-
niTe, xXapaktepusmpalliy KavyecTtBoTO Ha
NMbpBOKIAcCeH J1030B MocajbyeH MaTe-
pvan (6poilt passuTu netopacnu, 6poi
KOpEHM) € TbpceH No-ePEKTUBHUAT
BapuaHT.

3a nposexjaHe Ha eKkcnepumeHTa
€ HarnpaBeHO CpaBHWUTENIHO u3crefBaHe
npu chopMmpaHy ABa BapuaHTa:

VO - npucageHn un crpatudmympanm
pe3Huun 6e3 TpeTupaHe

V1 — npucageHn un cTpaTtuduumpanu
pe3Huun TpeTupaHun ¢ ,AMUHOGECT”, upe3
HakMCBaHe Ha neTu4kuTe Ha npucaneHu
pesHuuM BbB BOAEH pas3TBOp Ha
AmnHobecT (90ml/l) 3a 48 vaca.

HanpaBeHn ca OWOMETPUYHU WU3-
MepBaHus Ha mM3Bagka oT no 18 nbpso-
KNnacHW no3u OT BCekn BapuaHT. OTyeTe-

The experiment was conducted
during the period 2012-2013 at the
experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik” on
the area of 0,2 da, as cv Misket Rusenski
with vines grafted onto SO4 rootstock was
put for rooting. 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 “Aminobest”,
included about 1000 pcs grafted vines in
four replications, 250 pcs each, and was
compared with a control (untreated)
variant with grafted vines of cv Misket
Rusenski, put for rooting in the same
number of replications.

The treatment with “Aminobest”
liquid organic fertilizer was done by
soaking the roots of grafted cuttings in
Aminobest water solution (90ml/l) at
exposure of 48 hours.

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

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

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

comparative study was made in two
variants formed:

VO — grafted and stratified cuttings without
treatment

V1 — grafted and stratified cuttings treated
with Aminobest, by soaking the petioles of
grafted cuttings in Aminobest water

solution (90ml/l) at exposure of 48 hours.

Biometric measurements were
taken on a sample of 18 class vines of
each variant. The number of shoots and
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HM ca O6posaT netopacn U 6GPoOAT Ha
CTbNaSIHUTE KOPEHW Ha No3a.

M3BbplweHa e mMaremarnyecka
ob6paboTka Ha  eKCnepuMeHTasHuTe
JaHHM No MeTofa Ha [AUCMNEepPCUOHHUA
aHanus, a pas/iMkute mMexzay sapuaHtute
ca yctaHoBeHu 4ype3 Ttecta Ha DUNKAN,
ANOVA (STATGRAPHICS Plus ver. 2.1.)

PE3YJITATN N OBCbXXAAHE

MokasatensaT, xapakTepuaupawy yc-
MewHoTO M KayeCcTBEHO NPOW3BOACTBO Ha
1030B nocafbyeH martepuan e Ao6buBbLT Ha
BKOpEHEeHW No3n. Toi ce Bnnsie OT BCUYKK
npoMeHy BbB akTopute, onpeaensawm
HOPMa/IHOTO NPOTUYaHE Ha BKOPEHABAHETO,
pactexa W pa3BUTUETO Ha npucageHu
pe3Hunuw.

BpoAtr Ha netopaciute e OT
3HayeHMe N e B OCHOBarta 3a onpejensHe
Ha NbPBOKNACHO NpUCaZeHN U BKOPEHEHU
nosn. OT NonyyYeHuTe JaHHW ce ycTaHOoBsIBa
3HaUNTENHO YyBesiMdYeHne Ha 6pos  Ha
netopacnuTe Ha 1 no3a npu TpeTMpaHus ¢
AMVHOGECT BapuaHT, CpaBHEHO CbC CbLUUSA
nokasaTtesn nNpu HeTpeTUpaHus BapuaHT
(Tabnuua 1). Mpu TpeTupaHus BapuaHT
6poAT Ha nertopacnute, cpefHO Ha efHa
nosa e 1,61, kouTo npesuwaBaT 6pos Ha
netopacnuvte B KOHTPO/SIHUS BapuaHT ¢
26,7% (1,27 6p.). JaHHUTe 3a nosyvyeHuTe
pas/fiMk1, ca [okasaHu CTaTUCTUYECKU ype3
Tecta Ha Duncan npwu P<0,05.

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

The number of shoots is important
and is the basis for determination of first-
class grafted and rooted vines. From the
data obtained a significant increase was
observed in the number of shoots per a
vine in the variant, treated with
Aminobest, compared with the same trait
in the untreated variant (Table 1). In the
treated variant, the number of shoots, on
average per a vine, was 1,1,61, which
exceeded the number of shoots in the
control variant by 26,7% (1,1,27 pcs).
Data about the obtained differences were
statistically proven by the test of Duncan,
at P <0.05.

Tabnuua 1. BinsHue Ha opraHnyHmsa Top AMMHOGECT, BbpXy 6posi neTopacsn Ha

21031 copT MUCKET pyCeHCKN

Table 1. Influence of Aminobest organic fertilizer on the number of shoots of

vines of cv Misket Rusenski

BapuaHTtu Bpoii netopacnu Ha 1 nosa % LSD no metoga Ha Duncan

Variants Number of shoots per a vine LSD after the method of Duncan
KoHTpona/Control 1,27 100,0 a
AMUHO6ecT/Aminobest 1,61* 126,7 b

* % w0 npu LSD < 0,05; 0,01;0.001. Beuukn BapuaHTu 6e3 3Be3fja HAMAT ChblUeCcTBEHa pasfnnka C
HeTpeTupaHus BapuaHT. CTOHOCTUTE B efHa KO/oHa, mocneagaHn oT pasnuuHu 6ykeu (a,b,c u T.H.), ce

pasnunuyasar goctosepHo npu P<0.05

* kx okkk 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 in P <0.05

Opyr BaxeH nokasaTen, onpeje-
NSl KAYeCTBOTO HAa MOJIyYEHUTE MbPBO-

Another important trait, determining

the quality of the obtained first-class

KnacHuU f03M e OpoAT Ha cTbhasHuTe | vines, is the number of stepped up roots

KopeHu (durypa 1).

(Figure 1).
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cpenHusa 6poi no3u ¢ > 46p. KOpeHu u cpegHus 6poii kopeHu Ha 1 nosa, npu
copT MUCKET pyCeHCKN.

Fig. 1. Effects of Aminobest organic fertilizer on the average number of vines
with > 4 pcs roots, and the average number of roots per a vine of cv Misket

Rusenski

Ot Tabnuua 2 ce Bwxga, ye npu
TpeTMpaHuss BapuwaHT, CpeaHuAT 6poi
no3un ¢ noeeye oT 4 6p. KOPEHU, npesu-
WaBa fAaHHWTE 3a TO3U MokasaTen npu
KOHTPOJIHMSA, HETPETUPAH BapuaHT.

[JelictBneto Ha AMMHOGECT CTUMY-
nvpa n obpasyBaHeTO Ha noBevye OT 4
CTbM&/THN KOPEHU Ha efHa Jo3a, Kato
npeBuaBa KOHTPOJSIHMA BapuaHT CbC
150,3 %, koeTo e npegnocTasBka 3a NoBu-
lWaBaHe Ha KayeCcTBOTO Ha npucajeHuTe
1031, YCTaHOBEHUTE pasnuumsa ca foka-
3aHO0 3Ha4umu npu P<0,05.

BHacAHeTOo Ha AMUHOGECT cb3fga-
Ba YC/OBMA 3a YCBOSIBAHETO Ha BK/O-
YEHUTE B HEFO aMUHOKUCENVHW U BNUsie
BbpPXY KOpeHoBaTa cuctema Ha npucage-
HUTE pe3Hnumn. CpegHUST 6poii CTbNaTHK
KOpeHW, Ha efHa no3a, Npu BapuaHTa C
npunaraHe Ha AMKMHOGECT HapacTsa,
KaTo npeBuLIaBa KOHTPOJIHUSA BapuaHT C
42%. OT HanpaBeHaTa MaremaTtmyecka

It could be seen from Table 2 that
in the treated variant, the average
number of vines with more than 4 pcs
roots exceeded the data for that trait in
the control untreated variant.

The action of Aminobest also
stimulated the formation of more than 4
stepped up roots per a vine, exceeding
the control variant by 150,3%, which was
a prerequisite for increasing the quality of
grafted vines. The determined differences
were found to be significant at P <0,05.

The fertilization with Aminobest
created conditions for the absorption of
the amino acids included in it and
influenced on the root system of the
grafted cuttings. The average number of
stepped up roots per a vine in the variant
with  applied Aminobest increased,
exceeding the control variant by 42%.
From the mathematical processing for the
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06paboTKa 3a cpefHus 6poit KopeHu, Ha | average number of roots per a vine, a

efHa Jio3a € yCTaHOBeHa BMUCOKa CTeneH

Ha gokasaHocT (P<0,01).

P<0,01.

high level of significance was found at

Tabnuua 2. MNMokasaTtenn, oTpassaBaliym KOpeHOO6pasyBaHETO MpU ekcrnepumMmeHTa
C 1031 COPT MUCKET PyCEHCKN TPETMPAHWN C OpraHn4YHusA Top ,,AMnHobecT”

Table 2. Traits, showing the root formation in the experiment of vines of
cv Misket Rusenski, treated by Aminobest organic fertilizer

CpegaeH 6poii LSD no meTtoga CpegeH 6poii LSD no
nosu c >4 Ha Duncan KOpeHu Ha 1 MeToja Ha
: 6p.KopeHn % nosa Duncan
BapuanTw/ Variants Averggeelumber LSD after the |Average number % LSD after the
of vines with > 4 method of of vines per a method of
pcs roots Duncan vine Duncan
KoHTpona/Control 1,55 100,0 a 3,83 100,0 a
IAMrHOG6ecT/Aminobest] 3,88* 250,3 b 5,44** 142,0 b

* ow s npu LSD < 0,05; 0,01;0.001. Beuuky BapuaHT 6e3 3Be3fa HsIMaT CbLUECTBEHA pas/ivka C
HeTpeTupaHusi BapnaHT. CTOHOCTATE B eAHa KO/IoHa, NocsieaBaHn OT pasnunyHu 6ykeum (a,b,c u T.H.), ce
pasnmyasar focTtoBepHo npu P<0.05

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

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

N3BOAN

Pa3ButreTo Ha KopeHoBaTa U Hag-
3eMHa 4acT Ha npucagkMte OT CcopT
MuCKeT pYCEHCKM MOKasBa, 4e Mnpu
BapuaHTa Ha TpeTupaHe ¢ AMUHOGECT ce
nosyyaBaT MO-MOLHO pPas3BUTUM MbPBO-
KnacHW No3w.

CpefHo 3a uenua nepuoj Ha us-
cnefBaHeTo Npy ropenocoyYeHns BapuaHT
€ OTYeTeH Mo-rosisiM 6poit /103n ¢ noBeye
OT 4 6p. KOpeHu, a camnTe pacTeHus ce
OoT/IM4aBaT C MO-rofsIM cpefeH 6poi
CTbNa/IHN KOPEHWN M C MO-roNsAmM 6poi Ha
netopacnw.

CONCLUSIONS

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

On average, over the entire period
of study, in the above-shown variant, a
higher number of vines with more than 4
roots were registered, and the plants
themselves were characterized with a
higher average number of stepped up
roots and a higher number of shoots.
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C nomouliTa Ha ABa CTaTUCTUYECKU
KpUTEPUM ca aHanuaupaHu pesyntatute
OT W3Mo/siI3BaHe Ha JI030BM MOAJSIOXKM:

BepnaHanepu X Punapus S04,
Pynectpuic pgbo Jlo wn LWacna x
bpenaHanepn 416, BbPXYy  HAKOM

arpobmosIorMyHN 1 PacTeXHU nokKasarenu
Ha copT PyceHcko 6e3 ceme. OnNuUTbLT e
NpoBefEeH B eKCNePUMEHTas/THOTO 103€ Ha
N3C "O6pa3uyoB unank” Pyce, B
YyeTupW NOBTOPEHUS, Mo 11 pacTeHns BLB
BCAKO MNOBTOpPEHWEe, nNpuv KOeTo ca
N3MNoN3BaHN W3paBHEHW MO BeretaTuBHO
pasBuTMe MbPBOKMIACHU /103,

Llenta Ha u3cnegsaHeTo e ga ce
onpefesnin cunata Ha B/IMAHME Ha CbLOT-
BeTHaTa MNOAJSIOXKKA BbPXY HaW-BaXHUTE
NPOAYKTUBHN npusHaun. OTyeTeHn ca
CcToliHOCTMTE Ha 15 arpobuonornyHn wu

Accepted: 17.12.2018

Published: 21.12.2018

SUMMARY

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

The objective of the study was the
strength of the influence of the relevant
rootstock on the most important
productive traits to be determined. The
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pacTtexHu npusHauu. NonyyeHute gaHHU
ca aHa/M3npaHun  cTatuCTU4eckn C
noMmowyta Ha Kputepuute 3a oueHka F-
Fisher n t-Student. OnuTHT e NpoBefeH B
cefieM rnocsefoBaTeniHN roanHu, Kato 3a
efjHa TpeTa OT u3crefsaHuTe NpUsHauu
BapvnabunHoctTta e Hag 20%. M3nonsBa-
HeTo Ha KpuTepus Ha Fisher B 6uomert-
pUYHUA aHanu3 nosuliaBa HMBOTO Ha
[OCTOBEPHOCT Ha OTYeTeHWUTe pasmyus
Mexay oTAesIHUTE BapuaHTu.

KntouoBu Oymu: NOAJ/TOXKKMU,
6e3ceMeHeH copT no3a PyceHcko 6e3
cewme, BMoMeTpuyeH aHanms,

arpo6MOsIOrMYHK U pacTEXHU NPU3HaLM

yBO/[,

CopTbT CbC CBOUTE MHOUBUAYAITHU
rEHEeTUYHN OCOBEHOCTM B CbYeTaHue C
nognoxkara v caktopute Ha OKosHaTa
cpepa copmupa cBouTe OUOMOTMYHU W©
ctonaHckn kadvectBa (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 u ap.).

N36opbT Ha nopnoxka e oT
U3K/TIOUMTENIHO 3HayeHMe 3a cunara,
KOATO TS MHAYLMPa Ha NpucageHns copr.
Nlo3oBUTE NOANOXKM MHAYUMPAT pasnuv-
YeH pacTex Ha npucageHuTe copToBe
nosn. MHoro wuscnepgosatenM ca Ha
pas/IMyHO MHEHMe 3a Bpb3Kata Mexay
cuiaTa Ha pacTtexa u naoLofaBaHeTo Ha
npucageHnte coprtoee (Parejo et al.,
1995; Nuzzo and Matthews, 2006 un gp.).
B Tasu Bpb3ka, ca M3BEAEHM ONWUTM C
rofiiM 06xBaT Ha COPTOBE B KOMOGMHauuK
C pas/iMyHM MNOLJOKKM B TpaguUMOHHU
nlo3apckn cTpaHn kato dpaHums, Mcna-
HUS, APXXEHTUHA U MHOTO ApYri.

Mamarov and Dimitrov (1986) 3a
JeceTroguileH nepuog Ha nscnegsaHe ca
npoyunnu copt bonrap, npucageH Bbpxy
14 nognoxkn. CopTbT € Mnokaslas Hai-
BUCOK p[06MB, Npu npucaxgaHe BbpPXY
Bepnananepu X Punapua SOA4.

N3cnepBaHo €  BAWSHUETO  Ha
nognoxkute Wacna 416, SO4, ®epkan u

values of 15 agrobiological and growth
traits were reported. Data obtained was
statistically analyzed via F-Fisher and t-
Student evaluation criteria._The study took
place in seven consecutive years, as for
one third of the studied traits, the
variability was above 20%. The use of the
criterion of Fisher in the biometric analysis
increased the level of significance of the
reported differences between the variants.

Key words: rootstocks, Rusensko
bez seme seedless table vine cultivar,

biometric analysis, agrobiological and
growth traits

INTRODUCTION

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 of a great
importance 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 that respect, experiments with a
wide range of varieties, combinations, and
areas have been conducted in traditional
wine countries, such as France, Spain,
Argentina, etc.

Mamarov and Dimitrov (1986) for a
ten-year study period examined cv Bolgar
grafted on 14 rootstocks. The variety
showed the highest yield when grafted
onto Berlandieri x Riparia S04.

The influence of the rootstocks:
Chasselas 41B, SO4, Fercal and 111-102 D
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111-102 [, BbpXxy pacTexa wn njaogopa-
BaHeTO Ha npucageHus copt AumaT u e
yCcTaHOBEeHO, 4e nogsioxkara Lacna 416
uHayumpa no-cnaba pacTtexHa cuna u
naogofasaHe Ha copTa, CnpsAMO ocTaHa-
nite Tpu nognoxkn (Hristov and Popov,
2007). Haii-Bucok egHoroguweH npupact
€ OTYeTeH Npu KOMOUHaUMATa C NOAI0X-
ka depkasi, a Mo OTHOLIEHME Ha Naodo4a-
BaHEeTo, pe3ynTaTuTe ca Hail-BUCOKM C
noanoxka SOA4.

MoTeHymanHata pOAOBUTOCT Ha
coptoBeTe Sila, Nova Dinka n Wtannas-
CKM PU3MIMHT KNOH SK-13 B 3aBUCUMOCT OT
Buaa Ha nognoxkute (Kobep 5bBb,
Tenekn 5C, SO4 n Wacna 416) e npo-
cnepgeHa ot Kuljanci¢ et al. (2004). Mbp-
BMUTE ABa copTa MnokassaT Hali-gobpu pe-
3ynTtaTtu npu npucaxgaHe sbpxy SO4, HO
aBTOPUTE He NpenopbyBaT M3MN0A3BaAHETO
Ha Wacna 416 3a Te3u coptoBe. Haii-
[06pun pe3yntaT Npu copTta MtasmaHckm
PU3/IMHT ca MONyYeHU MNpW MpucaxpaHe
Bbpxy SO4, pokato BbPXYy MNOAMNOXKKA
Wacna 416 fo6uBbLT € BUCOK, HO C NOLLO
KayecTBO Ha rpo3geTo.

LleHHoCTTa Ha nonyyeHuTe AaHHU
OT MOMACKM OnUTM Cce u3pasasa oT
cTeneHTa MM Ha TOYHOCT. lMopaan Tasu
nMpuyvHa, BaXHO W3NCKBAHE Ha Tes3u
onutn e Aa obesnevyaBaT NoslyyaBaHETO
Ha [JaHHM C Bb3MOXHO Hali-BMCOKa
TOYHOCT, PECMEKTMBHO fa Ce ycTaHoBsABaT
3a CTaTUCTUYECKN [0Ka3aHU Bb3MOXHO
Hali-Ma/lKuTe pas/iku Mexay M3nuTBaHu-
Te BapuaHTuh (Shanin, 1977).

HacTtoswoTo uscnegBaHe vma 3a
uen fa ycTaHOBWM XapakTtepa W CTeneHTa
Ha B/MsHWE, Npean3BrKaHa OT NOAJ10XKKN-

Te bepnaHguepn x Punapua S04,
Pynectpuc pgbo Jlo wn LWacna x
BpenaHanepn 41b, BbpXy npucageH

BbPXY TAX COpT PyceHcko 6e3 ceme, no
OTHOLLEHME Ha peauLa CTONAHCKN BaXKHMU,
MOPCIOSIOTNYHM U arpoBMONOrNYHN NPK-
3Hauu 1 cBolicTBa. 3a OCblLEeCTBSBAHETO
Ha Ta3u uen, npu craTnctTmyeckaTa obpa-
60TKa Ha pe3ynTaTnTe ca NPUIoXKeHn Ba
napameTpuyHun Kputepus t n F (Student n
Fisher).

on the growth and fruit-bearing of the
grafted variety - cv Dimiyat was examined
and it was found that Chasselas 41B
rootstock induced weaker growth power
and fruit-bearing of the variety, compared
to the other three rootstocks (Hristov and
Popov, 2007). The highest annual
increment was recorded in the
combination with Fercal rootstock, and in
terms of the fruit- bearing, the results
were the highest with SO4 rootstock.

The potential fertility of Sila, Nova
Dinka, and the Riesling Italian branch SK-
13, depending on the type of the
rootstocks (Kober 5BB, Teleki 5C, SO4,
and Chasselas 41B), was followed by
Kuljan€i¢ et al. (2004). The first two
varieties showed best grafting results on
S04, but the authors do not recommend
the use of Chasselas 41B for these
varieties. The best results in cv Riesling
Italian were obtained by grafting onto
S04, while on Chasselas 41B rootstock,
the yield was high but the quality of
grapes was bad.

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,
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 the rootstocks: Berlandieri x Riparia
S04, Rupestris du Lot and Chasselas x
Berlandieri 41 B on a grafted thereon cv
Rusensko bez seme to be determined, in
regard to a range of economically
important, morphological and
agrobiological traits and characteristics.
Two parametric criteria — t and F (Student
and Fisher) were applied in the statistical
processinig of the results in order that
objective to be achieved.
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MATEPWNAN N METO4WA
B npoyuBaHeTo e Bk/oueH 6Gesce-
MEHHUAT JdecepTeH copT PyceHcko 6e3

ceMe, npucageH BbPXYy  MOAJIOXKKMTE
BepnaHanepu X Punapus S04,
Pynectpuc g0 Jlo wn LUWacna X

BpenaHavnepn 416

KpaTka XapakTepucTwuka Ha
6e3ceMeHHuA JecepTeH copT
PyceHcko 6e3 ceme: CopTbT €

cb3fageH npes 1969 r. npu KpbCTOCBaHe
Ha coptoBeTe Bonrap n KoHpapes VI-4
(Todorov, 2005; Pandeliev et al., 2006).

po3gbT e cpeaHo ronam (16,0 x 11,3
€M), KOHWYEH UM Pa3K/IOHEH, NoaycouT.
Jpbxkata e cpefHo Abfra, cpefHo
febena, Hey3psBalla. 3bPHOTO € CpesHo
eapo (19,1 x 14,7 mm), npogbaroBaro,
3a0CTpeHO KbM Bbpxa. Koxuuata e
pebena, Kpexka, Kb/ATO-3e/eHa, npu
npespsiBaHe — po3oBa. KoHcucteHuusTa e
MececTa, a BKYCbT — HeyTpasieH.
CemeHata ca pyaumeHTtu. Jlo3uTte ca
cpefHopacTawm. NobuBbT rposge npu
doopmupoBka cpegHocTbbneH Tiio e
okono 1 500 kg/da. Macata Ha rposga e
300 g, a Ha 3bpHOTO — 3,5 g. 'po3geTo
y3psiBa npe3 nbpBaTa MNOMIOBMHA Ha
centemspu n cbabpxa 20,25 % 3axapu u
7,88 g/l TMTpyeMn KncenuHu, a npu no-
KbCEH rpo3gobep 3axapHocTTa goctura
24-25 %. CopTbT Ce xapakrepusupa C
MoBULLEHA YCTOMYMBOCT Ha CTy4 U CMBO
rHMeHe.

KpaTka xapakTepucTuka Ha noga-
NOXKNT e, BK/TIOYEHN B MPOYyYBaHeTo:
Mognoxka Wacna x bepnanavepn 41 b
(Wacna 41B) e cpaBHUTE/THO TOMNI0NHO6K-
Ba W ce XxapakTepusmpa C no-ymepeH
pactex. M3gbpxa fa 40 % akTuBeH kan-
uneB kapboHaT B noyBara, HO € 4yBC-
TBUTENIHA Ha NOYBEHO 3acyllaBaHe. TA e
CpaBHUTENHO YyHMBepcasiHa MoA/10XKa 3a
yC/ioBMsATa Ha Hawara cTpaHa. Vma
[Oo6bp aMHUTET C NOBEYETO MECTHU U
WHTPOAYLUMPaHN COpTOBE /103U, HA KOUTO
npugasa BMCOKa U CTabusiHa NPoOAyKTUB-
HocT. TS e efHa OT Hai-nogxogdAwmTe
NOAJIOXKA 3@ COPTOBE, CK/IOHHU KbM
u3specsaBaHe U MuiepaHaax.

MATERIAL AND METHODS

The study included cv Rusensko
bez seme table seedless variety, grafted
on the rootstocks: Berlandieri x Riparia
S04, Rupestris du Lot, and Chasselas x
Berlandieri 41 B.

Brief characteristics of cv
Rusensko bez seme table seedless
variety: The variety was created in 1969
when the varieties of Bolgar and
Kondarev VI-4 (Todorov, 2005; Pandeliev
et al., 2006) were crossed.

The cluster is semi-large (16.0 x 11.3
cm), conical or branched, semi-compact.
The stem is semi-long, medium thick,
non-ripening. The berry is medium-coarse
(19.1 x 14.7 mm), ovate, with a pointed
tip. The skin is thick, tender, yellow-green,
in over ripening — pink. The consistence is
plump and the taste — neutral.

The seeds are rudiment. The vines are
medium-growing. Yield of grapes at half-
standard Guyot is about 1 500 kg/da. The
weight of the cluster is 300 g, and the
grain is 3.5 g. The grapes ripen in the first
half of September and contain 20.25%
sugars and 7.88 g/l titric acids, and in later
vintage the sugar content reaches 24-
25%. The variety is characterized with
increased winter hardness and high
resistance to gray mold of grape.

Brief characteristics of the
rootstocks, involved in the study:
Chasselas x Berlandieri 41 B rootstock
(Chasselas ~ 41B) is comparatively
thermophylic and is characterized with
moderate growth. It resists to 40% of
active calcium carbonate in the soil but is
susceptible to soil drought. It is a
comparatively universal rootstock for the
conditions of Bulgaria. It has a good
affinity with most of the local and
introduced varieties of vines, and gives
them a high and stable productivity. It is
one of the most suitable rootstocks for
varieties, prone to virgin berries and
blossom drop.
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Mopnoxka Bbepnangnepn X  Punapus,

Berlandieri  x Riparia S04 rootstock,

cenekums Onenxaiim 4 (SO4) e cpefHo
0O cunHopacTsawa. YcToumBa € Ha
3acyllaBaHe UM Ha akTWBHW KapboHatu B
noysarta Ao 17%.Mma go6bp aUHUTET C
noBeyeTo [ecepTHU U BUHEHM COPTOBE
nosu. MpucageHnte BbPXY HES pacTeHus
ce oT/mMyaBaT C [AbArosieTme, 06W/HO
naogojaBaHe M C KayeCcTBEHO rpo3fe.
Cuuta ce, ye TA NofobpsiBa y3psBaHETO
Ha AbpBecyHaTa Ha npucagHuuuTe U 1
npasu NO-yCcTORYMBU HA 3UMHK CTYAOBE.
Moanoxka PynecTpuc g Jlo e cpegHo-
pacTduia, HO npugasBa CU/IEH pacTex Ha
npucagHuunte. ETO 3allo npucageHute
BbPXY HESA CUSTHOPACTALLM U CKIIOHHU KbM
uspecsBaHe W MWIepaH4axX CcopToBe
3acunBar nposiBaTa Ha Te3n CBOU
HegocTaTbum. MNognoxkaTa e nogxogsiia
3a No-TOM/M palioHn ¢ AbAOOKN POXKaBU
MoYBM, CbC CbAbpXaHWe Ha He NoBedve OT
25% o6buw un 14 % akTMBEeH Kasuues
kapboHat. Ts npugaBa Ha npucagHuuuTe
BMCOKa NPOAYKTUBHOCT, OT/INYHO
KayecTBO Ha rpo3feTo v Ab/rosieTue.

OnuTHLT € NPoBefieH B eKCnepuMeH-
TaHOTO f103e Ha  W3C"O6pasuos
unchnnk” - Pyce, B 4eTUpy NOBTOPEHUS,
no 11 pacTteHus BbB BCAKO NMOBTOPEHMUE.
3acaxgaHeTo Ha /103UTe € W3BbPLUEHO
npu pasctosHusa 2,0 m/1,4 m, Ha Xb/IMUCT
TEPEH, C HKHO W3/I0XKEHME, HA Pa3CTos-
Hue okono 1 km ot 6pera Ha p. [yHas.
MoyYBEHMAT TMN € KapboHaTEH YEPHO3EM
BbpXy Abn60oK nboc. dopmupoBkata e
cpegHocTbOMeH [OiMo, C BUCOYMHA Ha
ctbbnoto 0,60 m u HaToBapBaHe Ha
nosute cpegHo ¢ no 19 3uMMHU 0uM,
peanmanpaHo ¢ 5 yena Ha 2 3¥MHM 04U U
efiHa nnogHa npbyka c 9 oun.

3a copT PyceHcko 6e3 cewme,
npucageH Ha Tpute NoAnoXkn Pynectpuc
oo Jlo (V1) Wacna 416 (V2) n SO4
(koHTpona), ca oTyeTeHu 15 arpobuono-
TMYHW W pacTexHu nokasarenu. [lpu
CpaBHEHUsITa 3a KOHTpo/na e npuet
BapuaHTa, npucageH Ha nognoxka SO4.

W3cnepBaHn ca arpobuoniornyHmTe
W pacTexHu npusHauu: Opoin passuTu
netopactm oT epgHa nosa (a), B T.M.

Selection Oppenheim 4 (SO4) 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.

Monticola/ Rupestris du Lot rootstock is
mid-growing, but gives fast growth to the
grafts. Therefore the fast-growing and
prone to to blossom drops and vergin
berries varieties, grafted onto it, enhance
the expression of these disanvantages.
The rootstock is suitable for warmer areas
with deep friable soil with a content of
calcium carbonate not more than 25%
total and 14% active calcium carbonate. It
gives the grafts high productivity,
excellent quality of grapes and longevity.

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

Soil type was carbonate chernozem on
deep loess. The formation was half
standard Guyot, stem height being 0,60 m
and vine loads 19 winter buds, realized in
5 spurs of 2 buds each and 1 fruiting cane
of 9 buds.

For cv Rusensko bez seme, grafted
onto the three rootstocks — Rupestris du
Lot, Chasselas 41B, and SO4 the values
of 15 agro-biological and growth traits
were registered. In comparisons, the
variant, grafted onto SO4 rootstock was
accepted as control.

The following agro-biological and
growth traits were studied: number of
developed shoots per a vine (a), including
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nnogHn netopacTtu (B), NPOLEHT NA0AHM
netopacTtu, no copmynara ¢ = s/a x 100,
6poi1 Ha rpo3aoBe OT efHa /103a, pa3Buan
ce BbBPXYy Jletopactu, uspacHaim ot
3MMHMN 04Mn, KoeuUMEHT Ha POAOBUTOCT,
[o6uvB rpo3ae oT egHa no3sa, kg, AbmK1MHa
Ha 3psAnata uyacT Ha nertopacTta, cm,
Ob/DKMHA Ha MexXAyBb3/IMeTO Ha 3penus
neTopact, cm, 06uMKoNka Ha Nnoasoxkara,
cm, o6uKOMKa Ha mpucagHuka, cm, Abf-
XMHa Ha rposga, cm, LWMprHa Ha rpo3aa,
Cm, Ab/DKMHA Ha 3bPHOTO, MM, LIMPUHA
Ha 3bPHOTO, MM ¥ Maca Ha eHOroAuLLEeH
3psan npupacT OT sleTopacTute Ha efHa
nosa, kg

MNoka3zaTenunte ca onpegensaHun no ob-
LonpueTUTe B Hay4yHo-u3c/nefoBartesnckara
npaktuka  metoau.  [b/mkuHata  Ha
MeXJyBb3/IMETO Ha 3penvsa  JieTopacT,
pasmepuTe Ha rposga M Ha 3bPHOTO ca
onpenensHn no Katerov et al. (1990), a
hopmaTa Ha 3bpHOTO no Lazarevskiy
(1959). Ob6ukonkata Ha npucagHuka wu
noasioxkara e uamepeHa Ha 5 cm nog u
Haj MSACTOTO Ha NpUcaXaaHeTo.

B cratuctnyeckata obpaboTtka ca
13Nos3BaHn ABa napameTpuydHu Kputepus
Student (t - test) n Fisher (F), kato 3a
uenta e m3nonssaH SPSS 19 3a aHanus
Ha nonyyeHute fdaHHW. M3nonssaHn ca
CTaHZapTHY HOPMY/IN 38 U3UKC/IABaHe Ha
Kputepuute (Zapryanov and Dimova,
1995; Mencher and Zemshman, 1986).

PE3SYNTATU N OBCbXOAHE
C nomoLiTa Ha ABa HenapameTpuy-
HKU kputepua — Student (t) n Fisher (F) e
HanpaBeHa cTaTUCTM4YecKka OLeHka 3a

B/IMAHNETO Ha Tpute NOAJIOXKN
(BepnaHanepu X Punapus S04,
Pynectpuc g0 Jlo wn LUWacna X

BpenaHanepn 416) Bbpxy 15 pacTexHu u
arpoburonornyHN NpusHaka cnpsmMo npue-
Tara 3a KoHTposia SO4. Tpute Noa/I0XKN
uMart pas/sinyHa pactexHa cuna — SO4 e
CpefHO [0 cuNHO pacTawa, Pynectpuc
Ato Jlo e cpepgHopacTAwa, gokato LWacna
416 e c no-ymepeH TeMn Ha pacTex.
Cratuctnyeckara oOueHKa C KpUTepusi Ha
Student ce 6Gasupa Ha cpefHuTe

fruiting shoots (b); percentage of fruiting
shoots, according to the formula ¢ = b/a x
100; number of clusters per a vine,
developed on shoots grown from winter
buds; fruit-bearing coefficient; grapes
yield per a vine, kg; length of mature
shoots, 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 increment of shoots
per a vine, g.

Traits were determined after the
methods adopted 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 — after
Lazarevskiy (Lazarevskiy, 1959). Girths of
the graft and the rootstock were
measured 5 cm below and above the
place of the grafting.

Two 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

With the help of two criteria —
Student (t) and Fisher (F) the influence of
the three rootstocks (SO4, Rupestris du
Lot and Chasselas 41B) was statistically
evaluated on 15 growth and agro-
biological traits, compared to SO4, the
control accepted. The three rootstocks
have different growth power - SO4 is mid
to fast-growing, Rupestris du Lot is mid
growing, while Chasselas 41B is with
more moderate rate of growth.

Statistical assessment via Student’s
criteria is based on the average
arithmetical values, and when using the
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apuTMETUYHUN CTOMHOCTK, a Npu oueHkaTa
¢ Fisher — cpaBHeHMeTO e Ha OCHOBa
BapnabuIHOCT.

MHoro yecTo, npu npoeexjaHe Ha
onNUTN C pasNYHN PakTopu Ha Bb3geii-
CTBME, UEHTpasiHuTe (TUNUYHW) TEeHAEeH-
UMM Ha wu3BagkMTe Cce 3anas3saTr, HO
CTerneHTa Ha BapupaHe 3Ha4YUTesIHO ce
u3meHs (Lidanski, 1988). MNopagn Taswu
npuvyvHa MpoBeAOXMe napasiesnieH 6uo-
METPUYEH aHaNns.

MaTemaTnyeckmaT aHan3 c Kpute-
pus Ha Student nokasaxa HeCbLLECTBEHO
B/IMSIHWE Ha NoAsioxkKara Bbpxy nposiBrie-
HMeTo Ha 15-Te npoyyBaHW MpuU3HaKa,
nopagu KoeTo pesynratute He ca npeg-
cTaBeHu B Tabnmua. OTYeTeHUTE pas/Inku
C TO3M KpUTEPUI He mMoraT peasiHO ga
onpegenaTt Ha/IMuymMeTo Ha A0CTOBEPHOCT
MeXAay OTAENHUTE MOAJIOXKN.

Cneg npunaraHe Ha  BTOpUA
kputepuii — F (Fisher), 3a BapuaHTa ¢
no3n, npucajeHn BbPXy NOAJI0XKKA
Pynectpuc abo Jlo e oTyeTeHa cCbluec-
TBEHA pas3nka camMo 3a npusHaka %
NnAoAHM NeTopacT CNpsMO KOHTPOJSTHUS
BapuaHT (MpucageHnTe BbpXy MOAJ0XKKa
S04). BnnaHueto Ha nognoxka Llacna
41b e 3Ha4yMTesIHO NO-CUHO HabnaaBa-
HO MpU edHV OT Hal-BaXHUTE PacCTeXHU
nokasarenu: koeuuueHT pogoBMTOCT
(ookaszaHocT npu p=1%), 406MB rpo3ae u
Ob/MKMHA Ha rpo3ga ([okasaHoCT npu
p=5%) (Tabnuuya 1).

Mpu TOBa M3cregBaHe, KaTo
JonbAHMTENEH aHanns, 6sxa CcpaBHEHU
NnoslyyeHNTe pasnvku Mexay ABeTe Moj-
noxkn Pynectpuc gbo Jlo u Wacna 416.
Pesyntatute 6sxa WOEHTUYHW KaKTO Mpu
cpaBHABaHeTO Ha LWacna 416 c KoH-
Tponata SO4, HO KbM TpUTE NnokasaTesis,
CbC 3HAUUTE/STHO BAMUSIHUE Ha NOAJ/0XKKA-
Ta, ce gobaBsa 1 nokasaTens Ab/HKMHA Ha
3bPHOTO C AoKa3aHoCT npu p=1%.

criterion of Fisher — the comparison is
based on variability.

Very often in conducting
experiments with different factors of
influence, the central (typical) trends of
excerpts are retained, but the degree of
variation significantly changes (Lidanski,
1988). For that reason, we have carried
out parallel biometric analysis.

The mathematical analysis using
the criterion of Student showed
insignificant influence of the rootstock on
the expression of the 15 studied traits,
therefore the results were not presented
in a table. The reported differences via
that criterion could not really determine
significance  between the individual
rootstocks.

After applying the second F (Fisher)
criterion, for the variant with varieties
grafted on Rupestris du Lot rootstock, a
significant difference was observed only
for the trait % of fruiting shoots compared
to the control variant (grafted on SO4
rootstock). The effect of Chasselas 41B
rootstock was  considerably  more
noticeable in one of the most important
growth traits: fruit-bearing coefficient
(significance at p = 1%), grapes yield and
length of the cluster (significance at
p=5%) (Table 1).

In that study, as a further analysis,
the differences between the both
rootstocks - Rupestris du Lot and
Chasselas 41B were compared. The
results were identical to the comparing of
Chasselas 41B with the control SO4, but
the trait “length of the berry” with
significance at p = 1% was also added to
the three traits with significant influence
on the rootstock.
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Tabnuua 1.

CpaBHWUTESIHA OUeHKa Ha copT PyceHcko 6e3

cemMme

no

arpo6bmonorvyHn 1 pacTexHn npusHaun upes Kputepusa Ha Fisher (F) npwu
CbOTBETHWN HMBA Ha 3Ha4unmocT 0<0.05; 0.01
Table 1. Comparative evaluation of cv Rusensko bez seme by agrobiological and
growth traits via criteria Fisher (F) at appropriate levels of significance 0<0.05

and 0.01
copT PyceHcko 6e3 ceme / cv Rusensko bez seme
Mognoxka | lMopnoxka Mopnoxka
S04 — Pynectpuc | LWacna41b
KOHTpONia Abo Jlo Rootstock R
Mpw3Hauy / Traits Rootstock Rootstock Shasla 41B Vi V2 vi-v2
S04 Rup. du Lot
control V1 V2
X % X % X g% [Joka3aHocT / Confidence
Fe Fe Fe
Bpoid passuTyv neTopac/u ot f1osa 17,2 |12,6|17,87 | 12 | 17 | 128 |102ns| 1ns | 1,04ns
Number of developed shoots of a vine
B T.4. M/10AHN I€TOpact 9,45 |32,8| 10,3 [34,9| 9,85 | 335 [097ns | 1,2ns | 1,18ns
including fruiting shoots
0,
%6 NnoAHm neTopacu 53,85 (21,9 56,65 |27,5| 56,8 | 24,6 | 1,74+ | 12ns | 1,39ns
% of fruiting shoots
BpOV rPO3/A10BE HA e/iHa N103a 12,2 [385| 125 | 40 | 13 | 43 |1,07ns| 1,1ns | 11ns
Number of clusters per a vine
KoecpuuuenT Ha poposwToct 071 |422| 073 | 41 | 1,06 | 41,5 | 0,99ns | 23,6 ++ | 252 ++
Fruit-bearing coefficient
[obus rposae ot eara 103a, kg 45 |442| 41 |487| 49 | 51 |101ns| 16+ | 153+
Grapes yield per a vine, kg
AAb/DKMHA HA 3PANATA HACT Ha NIeTopacTa, cm 176,7 [18,7| 180,9 |17,8| 169 | 19,5 | 1,02ns | 1,0ns | 11ns
Length of mature shoots, cm
UIb/DKMHA HA MEX/AYBB3/IMETO HA 3PEINs NIETOPACH,CM 82 |183| 80 |187| 79 | 189 | 11ns | 1.o1ns 1ns
Length of internode of mature shoot, cm
O6vKo/IKa Ha NoAoKKaTa, cm 14,6 | 39 | 16,8 | 38 | 156 | 385 | 1,27ns | 1,1ns | 1,1ns
Girth of the rootstock, cm
O6VKoNKa Ha NpUCajHuKa, cm 14,18 |38,8| 156 |38,7| 151 | 39,7 | 1,22ns | 12ns 1ns
Girth of the graft, cm
fib/DKAHA Ha TPO3AR, Cm 184 [21,2| 189 |248(1836 | 158 | 146ns | 18+ | 26+
Length of the cluster. cm
HLnpuKa Ha rposaa, cm 11,12 20,7 | 11,86 |23,6| 11,38 | 22,8 |1,51ns| 1,27ns | 1.2ns
idth of the cluster, cm
AAb/DKIMHA Ha 3BPHOTO, MM 16,85 [17,2| 17,45 |17,8| 17,4 | 12,07 | 1,07ns | 1,4ns | 15ns
Length of the berry, cm
Hvipura Ha 3bpHOTO, mm 14,27 [18,2| 14,68 | 23,8| 14,26 | 13,3 | 1,3ns | 1,42ns | 1,84 ++
idth of the berry, mm
Maca Ha efHOroAMWEH 3psi/i NpYpacT oT sieTopacauTe
Ha efjHa no3a, g 718 |36,9(658,32|33,4|626,5| 33,6 | 1,21 ns | 1,26 ns 1,0ns
Mass of the annual increment of shoots per a vine, g
MpwW KPUTUYHK CTOWHOCTU Ha KpUTEpPUS: Fpsyw= 153
At critical values of the criterion: Fpu,= 1,84

C npunaraHeTo Ha CTaTUCTU4eCKns

Kputepuit  Ha  Fisher ce

[0Ka3Ba

Via Fisher's statistical criterion the

presence of significant differences in four

Ha/IMYMETO Ha CHLUECTBEHU pasnkM 3a
yeTMpU OT WU3CNEeABaAHUTE  PaCTEXHU
npu3HauyM npu uK3nonssaHa MoA/0XKa
LWacna 416 3a copT PyceHcko 6e3 ceme.
Te3n nokasaTenu ca cC MPSAKO BAUSHUE
BbPXY NPOAYKTUBHOCTTA Ha fio3aTa.

of the studied growth traits was proven
when Chasselas 41B was used in cv
Rusensko bez seme.

These traits have a direct influence on
the vine productivity.
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n3BOAU

Ha 6a3aTa Ha nonyyeHuTte pesynrtatu
MOXEM [a HanpasuMm cnefHuUTe U3BOAM:

> MaTtemMatuyeckMar  aHa-
nm3 ¢ Kputepua Ha Student nokasa
HeCbLLECTBEHO B/IMSHWE Ha nojnoxkara
BbpXY NposiBNIEHNETO Ha 15-te
Nnpoy4YBaHn NpusHaka npu copt PyceHcko
6e3 ceme, npucageH Ha Tpute MoAJ0XKKN
Pynectpuc gbo Jlo n Wacna 416 n SO4
(BapuaHT, Noa3BaH 3a KOHTPOJIEH).

> C npunaraHeTo Ha CTa-
TUCTUYECKNSA KpuTepuit Ha Fisher ce po-
Ka3Ba HaMYMETO Ha CbLIECTBEHM pas-
NINKM 3@ 4YeTupu OT u3cfefBaHuTe pac-
TEXHU NpusHauy npu n3nonssBaHa noga-
noxka Lacna 416 3a copT PyceHcko 6e3
ceme. Te3n nokasaTenu ca ¢ NPSKO BAUS-
HUe BbpPXY NPOAYKTMBHOCTTA Ha sio3aTa.

> B pesyntar oT nposepge-
HUTE aHaNn3n MoXe ga 0606WwuMm, Yye 3a
oTrnexgaHeTo Ha 6e3cemMeHHUs copT Py-
CeHCKo 6e3 ceme B palioHa Ha CeBepo-
n3TOoYHa bbnrapus e npenopbLUYUTESTHO Aa
ce 13nonssa nogsioxkka lacna 416, 3a ga
Cce rapaHTMpa no-BMcoka MpPOAYKTUBHOCT
Ha aecepTHUS CopT.

> Mpn nopobeH popn napa-
NenHn 6MoMEeTPUYHN CPaBHEHUS C ABa Kpu-
Tepuss Ha UAEHTUYHWU AaHHW, ce N03BoJsBa
Mo-KOMNETEHTHO W ajekBaTHO pfJa ce
OTKPUAT NONOXUTENHNTE BANAHWSA, B C/lyYas
Ha TPV LUMPOKO M3MO0M3BaHM B MpakTMkaTa
NOANOXKA MNpU OTrAeXaaHe Ha [ecepTHU
COpTOBE /103W.

CONCLUSIONS

Based on the results we made the
following conclusions:

> The mathematical
analysis via the criterion of Student
showed insignificant influence of the
rootstock on the expression of the 15
studied traits in cv Rusensko bez seme,
grafted onto the three rootstocks:
Rupestris du Lot and Chasselas 41B and
S04 (variant used as control).

> Via Fisher's statistical
criterion the presence of significant
differences in four of the studied growth
traits was proven when Chasselas 41B
rootstock was used in cv Rusensko bez
seme. These traits have a direct influence
on the vine productivity.

> As a result of the
analyzes, we can summarize that for the
cultivation of Rusensko bez seme
seedless variety in the region of
Northeastern Bulgaria, the use of
Chasselas 41B rootstock is
recommended to ensure higher
productivity of the dessert variety.

> In such parallel biometric
comparisons via two criteria with identical
data, it is more pertinent and adequate to
determine the positive effects, in the case
of three rootstocks widely used in practice
in the cultivation of dessert vine varieties.
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