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PE3IOME

WN3cnepsaHeTo e NpoBeAeHO B Kbnu-
HOBO HacaxfeHue oT "HauaHcka BecTpHa",
Cb3JaZleHO MO0 WHTEH3MBHa TexXHOosorus
Ha oTrnexpaHe, T.e. C MpefBapuTeNnHo
0)OpPMEHN ABYCKATOBU CTpexn (Cbopb-
XEeHue 3a oTrnexgaHe nog nokpuTue).
Kato ce wma npegsug, 4ye [OOGUBBLT Ha
CPBOCKM KbNUHM NpeTbpnsBa roguiHa
3ary6a oT okos10 30% nopagun CMBO THME-
He MNpUYMHEHO OT dUTOonNaToreHHN rbLom
Botrytis cinerea Pers., BbBeXAaHETO Ha
Nno-MHTEH3MBHA CUCTEMA 3a OTrexjaHe e
HaNoOXUTEeNHO 3a fJa ce npegoTspatu
He61aronpuATHOTO Bb3AENCTBME HA ObX-
Ja n gpyru abuoTnyHU hakTtopu, KaTto no
TO3M HauMH Cce OCuUrypu HenpekbcHat
[o6MB 1 npegnaraHe Ha niaogoBe € no-
[0o6po kayecTBO. TasuM TexHONOrMsA Ha
oTrnexgaHe 6naronpuaTcTBa MO-rossiMo
KO/INYEeCTBO BMCOKOKAYeCTBEHU MNN0A0BE,
T.e. nNpefoTBparaBa CUBOTO THUEHE U B
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SUMMARY

The investigation was conducted in
a ‘Cacanska bestrna’ blackberry orchard
set up using the intensive -cultivation
technology, i.e. with pre-formed double-
sloping eaves (rain-shield).

Considering that the Serbian blackberry
yield suffers an annual loss of around
30% due to gray mould caused by the
phytopathogenic fungi Botrytis cinerea
Pers., introduction of more intensive
blackberry cultivation systems is imperative
in order to prevent adverse action of rain
and other abiotic components, thus
securing continuous harvest and supply of
improved-quality fruits.

This cultivation technology contributes to
a higher content of high-quality fruits, i.e.
prevention of gray mould, while at the
same time securing continual harvesting,
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CbLLOTO BpeEMEe OocurypsiBa HemnpekbcHaTa
pekonTa, He3aBMCMMO OT YC/0BMATa Ha
oKosHaTa cpefa.

Bcska npoba OT KbAMHUTE € WU3-
cnegpaHa 3a PeHOHM KucenmHm (NpoTo-
KaTexmHoBa, 4-XnapokcMbeH3oeHa, BaHu-
/0Ba, eflarMHoBa, rajioBa, p-KymaprHOBa,
KatheeHa u epynosa kucenuHu), dna-
BOHOMAN (KBEPUETWH), aHTOUMaHUOUHU
(umaHnanH), obwm deHonu, obLmn aHTo-
UMaHWHU 1 TPOJSIOKC €KBUBAIEHTEH aHTU-
OKCUAAHTEH KanauuTeT. AHa/IN3bT € Npo-
Be/leH upe3 BUCOoKoeheKT1BHA TeyHa Xpo-
matorpacms (HPLC) n cnektpodoTomeT-
PUYHN TEXHWKK. O OTHOLLEHME Ha ycTa-
HOBEHWTE (PEHOSIHW CbeAVHEHUS, KbMNu-
HWUTE, OTreXJaHu nog nokputue, oToe-
NA3Bar No-BUCOKM CTOMHOCTW Ha Te3u
KOMMOHEHTU, C M3K/IOYEHME Ha enarvHo-
BaTa KuCe/IMHa. 3HauynTesIHO MO-BMCOKA
CTOMHOCT Ha obwwute deHonm n obwm
aHTOLMaHMHM € OT4YeTeHa B KbMWHWU,
oTrnexgaHn nog nokputne - 396.44 wu
75.85 mg/100 g FW. He e ycTaHOBEHO
3HAYUMO Bb3AENCTBME OT MHTEH3UBHAaTa
TEXHOOMMA Ha OTreXaaHe BbpXy o6wms
aHTUOKCUAAHTEH KanauuTeT, KaTo ToW
Bapupa oT 2.68 po 2.70 Tponokc
mmol/100 g FW.

KnovoBn aymun: KbnvHW, MeToam
3a oTrexgaHe, (EHOMHN KUCESTMHW,
aHTMOKCUAAHTEH KanauuTeT

YBO/,

Bnaro,qapeHme Ha CBOWUTE KayecCcTBa,
AroAonNI04HNTE KyNTYpW (Hanp. 60pOBUH-
KA, KbMUHM W Arogu) ca U3BECTHU KaTo
"cynep nnogose" B NpoAOBOJICTBEHATA U
Tbproecka mpexa (Ding et al., 2006;
Tulipani et al., 2008). bnarogapeHue Ha
crneundmyHma  xapaktep Ha HaauyHuTe
PUTOXMMUKAIN, HUCKA KasTOPUYHOCT W
BMCOKO CbAbpXaHue Ha hmbpn 1 ocHOB-
HY MUKPOENIEMEHTU, N/1I040BETE NpUTEXa-
BaT aHTMOKCUAAHTHW KayecTBa, KOUTO
cnomarat 3a ob6niekyaBaHe Ha Hebnaro-
npuaTHUTE edeKTM OT  OKCUAATUBHUS
CTpec B KMETKMTE Ha OpraHu3ma, kato no
TO3WM HAYMH HamMansABaT pucka OT XPOHUY-
HW 3a60n5BaHns.

regardless of the environmental
conditions.
Each blackberry sample was

analysed for phenolic acids (protocatechuic,
4-hydroxybenzoic, vanillic, ellagic, gallic,
p-coumaric, caffeic, and ferulic acids),

flavonoids  (quercetin), anthocyanidins
(cyanidin), total phenolics, total
anthocyanins, and  Trolox-equivalent

antioxidant capacity. The analysis was
conducted using high-performance liquid

chromatography (HPLC) and
spectrophotometric techniques.
Regarding the identified phenolic

compounds, the blackberries grown under
the rain-shield recorded higher values of
these components, with the exception of
the ellagic acid. Significant higher value of
the total phenolic and total anthocyanin
content recorded in blackberries grown
using the rain-shield was 396.44 and
75.85 mg/100 g FW. There was not
significant effect of intensive growing
technology on total antioxidant capacity in
blackberries and ranged from 2.68 to 2.70
Trolox mmol/100 g FW.

blackberries,
phenolic acids,

Key words:
cultivation techniques,
antioxidant capacity

INTRODUCTION

Berries (e.g., blueberry, blackberry,
and strawberry) are well known as ‘super
fruits’ for their potential in the
nutraceutical and functional food markets
(Ding et al., 2006; Tulipani et al., 2008).

Owing to the specific nature of the present
phytochemicals, the low caloric value and
the high contents of fibre and essential
micro-nutrients, the fruits possess
antioxidant qualities that help alleviate
adverse effects of the oxidation stress in
the cell, thus reducing the risk of chronic
disease occurrence.
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KbnuHute ce otanyasaT CbC CBOU-
Te Nnossu 3a 3gpaBeTo, nopagn BUCOKOTO
XpaHUTENHO CbAbpXaHne Ha duobpn,
BUTamMuH C, BuTamuH K, dponmesa kmucenu-
Ha 1 OCHOBHMWA MUHepast MaHraH (Sariburun
et al., 2010). KbnuHata ce Hapexza Ha
BMCOKa NO3Mumusa cpeg naogoBeTe CbLyo U
3apajm aHTMoOKcuaaHTHaTa cuna, ocobe-
HO nopaju BUCOKOTO CY CbObpXaHve Ha
(PEHOMTHN CbeAMHEHUS, KaTo Hanpumep
enarvHoBa KuCesiMHa, TaHuHW, enaruta-
HWHKW, KBEPLETWH, ranoBa KUCE/UHa,
aHTounaHnHM 1 umaHmamHn (Hager et al.,
2008). MonuncpeHonuTe nmat noTeHumnan-
HO 61aronpuAaTHO Bb3AENCTBME BBHPXY
34paBeTo, BK/IOUYUTE/THO MPOTUBOBBL3NA-
JNINTENHO, aHTMBUPYCHO, aHTUMMUKPOGHO 1
aHTMokcugaHtHo  pgeictene  (Reyes-
Carmona et al., 2005). AHTUOKCUAHTHa-
Ta aKTMBHOCT € CNocobHOCTTa 3a Hamans-
BaHe Ha o06pasyBaHETO Ha CBOOOAHMU
pagvkanu n oTCTpaHsaBaHe Ha peakTUBHU
kncnopogHu sugose (ROS) (Narayana et
al., 2001; Liu, 2003).

B cnepcteue Ha CBPBLXNPOM3BOL-
CTBOTO OT efHa CTpaHa W HEecurypHuTe
nepcnekTMBM 3a npogaxbu oT Aapyra,
CpefHOTO MNPOM3BOACTBO Ha KbMWHM B
Cbpbus Hamasnia npes3 nocnegHuTe rogu-
HW Ao npubnusuTesiHo 12 000 t (pasnpe-
geneHo o okono 15 000 nHamBuayasHu
CTOnaHcTBa), KaTto obuwarta naou, 3aeta ¢
KbNUHKU He Hageuwara 5 000 ha (Nikoli¢
and Tanovi¢, 2011). B KbnuHoBUTE Ha-
caxaeHns B Cbpbus AOMUHMPAT COPTOBE
"YayaHcka becTtpHa" n "TopHdpuiA" ¢ asan
noseye ot 95%, cnegBaHn oT “"Bnek
catnH", "OupkceH TopHnec" n HAKOM Mo-
HOBW copToBe, kato ,Jlox Hec®, ,YecTtbp
TopHnec*, , Tpunbn kpayH* (Nikoli¢ et al.,
2012). "YauaHcka becTtpHa" ce nponsBex-
Ja oT 1997 r. 1 HacToALMAT 1 4A1 B COp -
TOBMA aCOpPTUMEHT Bb3M3a MNpubnusn-
TenHo Ha 50% (Nikoli¢ et al.,, 2009).
CpaBHUTENHO HUCKOTO Mas3apHO TbpceHe
Ha KbNWHW € 0T4acTu nopagu oTHOCUTeN-
HO MO-HUCKOTO KayecTBO Ha NnoJoBeTe,
CbC 3HaAuMTE/NIHO HanageHne OT CUBO
rHneHe (Botritys cinerea). VIHTeH3undka-
uusitTa B TEXHOJMIOrMATa Ha OTI/IeXxpaHe,

Blackberries are notable for their
health benefits based on high nutritional
contents of dietary fibre, vitamin C,
vitamin K, folic acid, and the essential
mineral manganese (Sariburun et al.,
2010). Blackberries also rank highly
among fruits for their antioxidant strength,
particularly due to their high contents of
phenolic compounds, such as ellagic acid,
tannins, ellagitannins, quercetin, gallic
acid, anthocyanins, and cyanidins (Hager
et al., 2008).

Polyphenols have potentially beneficial
effects on health including anti-
inflammatory, antiviral, antimicrobial, and
antioxidant activity (Reyes-Carmona et
al., 2005).

Antioxidant activity is defined as the ability
to reduce free radical formation and
scavenge reactive oxygen species (ROS)
(Narayana et al., 2001; Liu, 2003).

As a consequence of the hyper-
production on one side and the uncertain
sales prospects on the other side, the
average blackberry production in Serbia
has declined in recent years to
approximately 12,000 t (spread to app.
15,000 individual farms), with the total
area under blackberry not exceeding
5,000 ha (Nikoli¢ and Tanovi¢, 2011). The
blackberry orchards in Serbia are
dominated by the ‘Cacanska Bestrna’ and
‘Thornfree’ cultivars, with more than 95%
share, followed by the ‘Black Satin’,
‘Dirksen Thornless’ and some more
recent cultivars, such as ‘Loch Ness/,
‘Chester Thornless’, ‘Triple  Crown’
(Nikoli¢ et al., 2012). The ‘Cacanska
Bestrna’ has been produced since 1997,
and its current share in the cultivar
assortment amounts to approximately 50
% (Nikoli¢ et al., 2009). The comparatively
low market demand for the blackberry has
been partly caused by relatively lower fruit
quality, with significant presence of grey
mould (Botritys cinerea). The
intensification of the cultivation technology
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3ae[HO C BbBeXJaHe Ha NokpuTue cpeLly
ObXA, foBefe [0 yBennyaBaHe Ha gena
Ha KayecTBEeHW NiofoBe, T.e. NpefoTBpa-
TABaHe Ha rHMEeHeTOo, HO CbLUOo Taka Jaje
Bb3MOXHOCT a Cce M3BbpLUBA HenpekbC-
HaTa 6epuTba, HE3aBNCUMO OT BBHLUHUTE
ycnosus (TanoviC et al., 2012). OcseH
CWIHOTO BbB3fAENCcTBME Ha BuAa BbpXY
AHTMOKCUAAHTHUTE  XapaKTePUCTUKN  Ha
nnogosete, TpsabBa Aa 6bAAT B3ETU NOS4
BHMMaHWE YC/I0BUSITA Ha OTI/NieXAaHe Ha
pacTteHusiTa (OKosIHa cpefa 1 TEXHO0rUs
Ha oTrnexpaHe) (Scalzo et al., 2005).
M3cnegBaHeTo € HAaCOYEHO KbM
yCTaHOBSABAHE Ha KOCBEHOTO Bb3Aeli-
CTBME Ha HOB MeTofA 3a oTrexgaHe (c
NMoKpUTUE CpeLly AbXA) BbpXy 6UonornyHa-
Ta akKTUBHOCT Ha KbMNMHOBWUTE nsiogoBse, T.e.
XPaHUTENHN N aHTUOKCUAAHTHN CTOMHOCTMW.

MATEPVAJT N METOOU

1. MocagbyeH maTepuas u cxema
Ha onuTta

N3cnegsaHeto e npoBefeHo 3a
nepvof ot Ase roavHu (2013-2014 r.) B
KbNUHOBO HacaxfieHue oOT ,YauaHcka
6ectpHa” (Rubus subg. Rubus Watson).
EkcnepMMeHTa/lHOTO ~ HacaxfjeHue e
cb3ganeHo npes 2006 r. Pa3nosioxeHo e
B lopHa lopeBHuua (43°53'N wmpuHa,
20°20" E gbmkmHa, 290 m H.B.) 61130 Ao
Yauak, 3anagHa Cbpbus.

KbnuHaTa ce 3acaxpa Ha pefose,
pa3nosioxeHn Ha pasctosaHue 3.0 m eguH
OT [Apyr, C BbTpepeaoBO pas3CTofHWEe OT
1.5 m, dpopmupa ce BbPXY KOHCTPYKUMUS
ot 4 Tena. [llnacTmMacoBute apku ca
nocTaBeHM BbpXy CblUecTByBallaTa KOH-
CTpyKUMa n ca nokputn c dponuo (no-
KpuTue cpelly abxn), ¢ gebennHa 150 W,
obpasyBallo 4aabp. EkcnepumeHTBLT e
npoBefeH paH4oMU3MpaHo, no 610koB
METO/, U BK/I0YBA YeTUPU NOBTOPEHUSA OT
BCeku BapuaHT. lNpe3 gBara ce3oHa ca
OCUTYpeHUN CTaHJapTHWTE 3a paiioHa npak-
TUKKW, Kato TopeHe, 6opba c nneesenn wu
HanosiBaHe.

2. OnpepensiHe Ha (peHOsSTHK
KncenuHu, h1aBoHOIN 1 aHTOLMaHNHN
Mpobute ca aHanM3upaHy upes

accompanied by the introduction of the
rain shield resulted in increasing the share
of quality fruits, i.e. prevention of the rot,
but it has also made it possible to perform
the harvesting in continuity, regardless of
the external conditions (Tanovi¢ et al.,
2012). Apart from the strong impact that
the species of fruit has on the anti-oxidant
features of the fruit, the cultivation
conditions of the plant (environmental and

cultivation techniques) must not be
neglected (Scalzo et al., 2005).
The research was aimed at

establishing the indirect impact of the new
cultivation technique (Rain shield) of
blackberry on the biological activity of the
fruit, i.e. its nutritive and anti-oxidant
values.

MATERIAL AND METHODS

1. Plant material and
experimental design

The investigation was conducted
over a two-year period (2013-2014) in a
orchard of ‘Cadanska Bestrna’ cultivar of
blackberry (Rubus subg. Rubus Watson).
The experimental orchard was
established in 2006 and was located at
Gornja Gorevnica (43° 53'N latitude, 20°
20" E longitude, 290 m altitude) near
Cacak, Western Serbia.

The blackberry were planted in
rows spaced 3.0 m apart with plants set at
1.5 m apart in the row, and trained as a
four-wire trellis. Plastic arches were
placed on the existing trellis structure in
the blackberry. The arches were covered
using 150 p thick foil, forming the shape of
an umbrella (Rain shield). The trial was
conducted using a randomised block
design and it included four replications of
each treatment. Fertilization, weed
control, and irrigation practices standard
for the region were provided during both
seasons.

2. Determination of Phenolic
Acids, Flavonols and Anthocyanins
Samples were analyzed using an
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cuctema HPLC ot cepusa Agilent 1260
(Agilent Technologies, CaHTa Knapa, Ka-
nnpopHus, CALL), cBbp3aHa CcbC cucTe-
Ma 3a 06paboTka Ha gaHHM ChemStation,
Kato ce wu3nons3sa kKonoHa ZORBAX
Eclipse Plus C18 (4.6 x 150 mm, 3,5 um
yactuum). MNMpobuTe ce NPUroTBAT Cbrnac-
HO MeTofa Ha Hertog et al. (1992). Nk-
XEKLUMOHHUAT obem e 5 pL ¢ Temneparty-
pa 30°C. PasTteBoputen A e 1% mpasyeHa
KncenuHa, a pasteoputen B e aueToHu-
Tpun. 3non3saH e CNefHuAT rpajueHT:
0—10 min, 10% oT B B A; 10—25 min,
15—50% ot B B A; 25—30 min, 50-80% oT
B B A; 30—32 min, 10% 0oT B B A. Ype3
TO3n rpagueHt (aebut 0.5 ml/min) ce
noctura gobpa uyuctoTa WU OTAENsAHE B
npo6ute oT niaogose. M3nonssaHa e cuc-
Tema HPLC c pguogHo-maTtpuyeH feTek-
TOp. ®EeHoNHUTE CbeANHEHNS ca yCTaHo-
BeHn npu 260 nm, 280 nm, 329 nm, 360
nm 1 520 nm. Te ca onpegesnieHn crnopeq,
nepvofa Ha 3agbpxaHe Ha nuka n UV/Vis
CMeKTbpa, CpaBHEHM C Te3u Ha cTaHzap-
TuTe. Konmyecteata Ha pasnunyHute ge-
HOMHWN CbefUHEHNS Ce OCHOBaBaT Ha nu-
KOBM 30HM 1 ce n3pasasart B mg/100 g FW.

3. OnpegensiHe Ha 06w heHoNn
(TPH)

CbabpXaHMeTo Ha obuwn deHonm
ce onpegens ¢ nomMouita Ha Moanduum-
paH KonopumeTpuyeH MmeTtog  Folin-
Ciocalteu (Singleton et al., 1999; Liu et
al., 2002) n pesyntatute ce u3passiBaT
KaTto MunurpamMm ekBuBasieHTU Ha rasiosa
KncenuHa Ha 100 g cBexa Mmaca (mg
GAE/100 g FW). CmnaHaTa npob6a (4.0 g)
ce pa3bbpkBa eHeprnyHo ¢ 40 ml ekcTpa-
KUMOHEH pa3TBOp, CbCTOSL, Ce OT MeTa-
HON 1 gectunupaHa sBoga (80% v/iv) u ce
ObpXN B MPOAb/MKEHME Ha 2 4Yaca Ha
TbMHO NMpu cTaliHa Temnepatypa. Cmecta
ce ueHTpodhyrmpa ABa MbTW B NPOALJI-
XeHve Ha 15 min npn 3500 rpm. Cynep-
HaTaHTaTa ce dunTpupa npe3 QuUATLP
Minisart ¢ 0.45 pm npegu aHanu3. 40 pL
OT M/I0OBW EKCTPakTU WM CTaHAapTeH
pasTBOp Ha rasioBa KucesMHa ce cMecsart
¢ 3.16 ml gectunupaHa Boja, cnep KoeTo

Agilent 1260 series HPLC (Agilent
Technologies, Santa Clara, CA, USA)
linked to a ChemsStation data handling
system, using a ZORBAX Eclipse Plus
C18 column (4.6 x 150 mm, 3.5 pm
particles). Samples were prepared
according to the method of Hertog et al.
(1992). Injection volume was 5 uL and the
temperature was set at 30 °C. Solvent A
was 1% formic acid and solvent B was
acetonitrile. The gradient used was as
follows: 0—10 min, 10% of B in A; 10—25
min, 15—50% of B in A; 25—30 min, 50—
80% of B in A; 30—32 min, 10% of B in A.
By using this gradient (flow rate 0.5
ml/min), a good purity and separation was
achieved in fruit samples. The HPLC
equipment was used with a diode array
detector (DAD). Phenolic compounds
were detected at 260 nm, 280 nm, 329
nm, 360 nm, and 520 nm. Phenolic
compounds were identified according to
peak retention time and UV/Vis spectra by
comparing them with those of the
standards. The quantities of the different
phenolic compounds were based on peak
areas, and expressed as mg/100 g FW.

3. Determination of Total
Phenolics (TPH)

The TPH content was determined
using a  modified Folin-Ciocalteu
colorimetric method (Singleton et al.,,
1999; Liu et al.,, 2002) and the results
were expressed as milligrams of gallic
acid equivalents per 100 g of fresh weight
(mg GAE/100 g FW). Grinded sample (4.0
g) was stirred vigorously with 40 mL of
extraction solution consisting of methanol
and distilled water (80% v/v) and was kept
for 2 hours in the dark at room
temperature. The mixture was centrifuged
in two sequential times for 15 min at 3500
rpm, and supernatant was filtered through
a 0.45 uym Minisart filter before analysis.

A 40 pL of fruit extracts or gallic acid
standard solution was mixed with 3.16 mL
of distilled water whereupon 200 pL of
Folin-Ciocalteu reagent was added and
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ce pobaeaT peareHT Folin-Ciocalteu ot
200 pL 1 ce ocTtaBs Aa npectou 8 MUHY-
™, npeay ga ce go6asu 600 UL 20% pas-
TBOp Ha Na,COj;. Pa3tBopbT ce cmecBa
pobpe n cnep 2 yaca ce onpegens ab6-
copbums npu 765 nm cnopefd nogxoasia
npasHa npo6a. [JaHHUTe ce oTumTaTt Kato
CpeaHu CTOMHOCTW OT MOHE TPU NOBTOPEHUS.

4. OnpepensHe
aHTouunaHuHn (OA)

CbAbpXaHMETO Ha  MOHOMEpPHMU
aHTOLMaHVHOBY MUTMEHTU BbLB BOAHMUTE
eKCTpakTh e onpegenieHo no onucaHus
no-paHo meTofh 3a AudiepeHuupaHe Ha
pH (Torre and Barritt, 1977; Liu et al.,
2002). HakpaTtko, 20 g cMuieHu nnonose
ce cmecBat ¢ 40 ml ekcTpaxupal, pas-
TBOpUTEN (95% etaHon/1.5 N HCI, 85:15).
EKCTpakTbT ce cbbupa upes ountpupaHe
¢ ponbnHutenHn 30 ml pasTBopuTen.
OcTatbkbT ce Hakucea ¢ 70 ml ekcTpa-
Xvpaly, pasTBOpPUTE/Nl M EKCTPaKTbLT ce
cbbupa cnepq 2 yaca. O6WMTE EKCTpakTn
ce cbbupar u ce gosexgar go 200 mL.
3a cnektpasiHn m3mepsaHua npu 510 u
700 nm e 13non3BaH cnekTpoPoToMeTbpP
UV/IVIS (PU 8740 UV/VIS, Aurnusa) un 1-
CaHTVMETPOBA KiOBETa 3a eHOKpaTHa ynoT-
peb6a. CbAbpXaHNETO Ha NMUTMEHT Ce n3yunc-
NnsiBa B MWIUrpamMy UMaHUANH-3-TI0K031A,
Ha 100 g csexa maca (mg cyn-3-glu/100 g
FW), kaTo ce usnonssa KOeULUMEHT Ha eKc-
TUHKUMA oT 26 900 L/cm/mol n monekynsp-
HO Tern1o oT 449.2 g/mol.

Ha  ob6wwn

5. OnpepensHe
aHTNOKCUOAHTEH KanauuTteT

AHTMOKCMAAHTHUAT kanaunteT (AK)
e onpepgeneH ype3 ABTS aHanus cnopep,
Arnao et al. (1999). Pa3tBop Ha ABTS e
NPUroTBeH NPACHO 4pe3 pobassHe Ha 5
ml ot 49 mM pa3TBOp Ha Kanues
nepcyndgat kbm 5 ml oT 14 mM pa3TBop
Ha ABTS. MNMonyyeHnaT pasTBop ce AbpXu
B MpoAb/ikeHne Ha 16 yaca Ha TbMHO
npu crtaliHa Temnepartypa (25 = 1°C).
Pa3TBOpBLT ce pa3spexaa C MeTaHos, npu
KOeTo ce nony4vaBa abcop6umsa ot 0.700 +
0.02 npu 734 nm, Kato CbLNAT pasTBop
Ce 13Mosi3Ba 3a aHTUOKCUAAHTEH aHaus.

Ha o6

allowed to stand for 8 min before 600 uL
of 20% Na,CO; solution was added.

Solution was well mixed and absorbance
at 765 nm against an appropriate blank
was determined after 2 hours. Data are
reported as means for at least three
replications.

4, Deternination  of  Total
Anthocyanin (TAN)

The monomeric anthocyanin
pigment content of the aqueous extracts
was determined using the previously
described pH-differential method (Torre
and Barritt, 1977; Liu et al., 2002). Briefly,
20 g of grinded fruit was blended with 40
mL of extracting solvent (95% ethanol/1.5
N HCI, 85:15). The extract was collected
by filtration with an additional 30 ml of
solvent washing. The residue was soaked
with 70 mL of extracting solvent, and the
extract was collected after 2h. The total
extracts were pooled and brought up to
200 mL. A UV/VIS spectrophotometer (PU
8740 UV/VIS, England) and a 1-cm path
length disposable cell were used for
spectral measurements at 510 and 700
nm. Pigment content was calculated as
milligrams cyanidin-3-glucoside per 100 g
of fresh weight (mg cyn-3-glu/100 g FW)
using an extinction coefficient of 26,900
L/cm/mol and molecular weight of 449.2
g/mol.

5. Determination of the Total
Antioxidant Capacity

Antioxidant capacity (TAC) was
determined by the ABTS assays
according to Arnao et al. (1999). ABTS
solution was freshly prepared by adding 5
ml of a 4.9 mM potassium persulphate
solution to 5 ml of a 14 mM ABTS solution
and the resulting solution was kept for 16
h in dark at room temperature (251 °C).

This solution was diluted with methanol to
yield an absorbance of 0.700 + 0.02 at
734 nm and the same solution was used
for the antioxidant assay. One milliliter of
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EoUH MunnnuTbp peakumoHHa cmec OT
cTaHgapTa U ekcTpaktute cbabpxa 950
pl pastBop Ha ABTS u 50 Wl 0T npobuTe.
Pa3TBOp ce npasu B NpoAb/ikeHne Ha 10
CeKyHaM 1 e oT4yeTeHa abcopbuus npu
734 nm cnep 6 MUHYTK, KaTo ce 13Mnon3sa
UV/VIS cnektpogroTomeTbp (PU 8740 UV/VIS,
AHIIMs1), KOMTO ce CpaBHsIBA C KOHTPOJIHUSA
pastBop ABTS. Pesyntarnte ca u3paseHu
kato mmol Tponokc ekeBmBaneHTU/100 g
ceBexa maca (mmol/100 g FW).

6. CTaTnctnyeckm aHasin3

Bcuukn TectoBe ca U3BbLPLUEHU B
TpM NOBTOpPEHUA W pesynrartute ce
npeacTaBAaT KaTto cpefHa + cTaHfapTHa
rpewka Ha cpepgHata (SE). Pasnukute
MeXAay CpefHMTe CTOMHOCTM ca CpaBHEHU
ypes TecT Ha [JbHKaH 3a MHOronoco4Ho
CpaBHeHMe C OBYNOCOYEH AUCNEepPCUOHEH
aHanm3 (ANOVA), n3nonssanku ctatuctu-
yeckn KOMMOTbpPeH nakeT MSTAT-C
(Michigan State University, East Lansing,
MI, USA). Pasnmkun cbC p CTOMHOCTU <
0.05 ce cuutar 3a He3HaYMTEe THMN.

PE3SYNTATU N OBCbXOAHE
1. PeHOsIHN KNCEeSVHMN,
hnaBOHONU N aHTOLMAHNHN
Ta6bnmya 1 nokassa npocdhmna Ha
CcB06OAHMTE PEHOSTHW KUCEWHMU, YCTaHO-
BEHW B KbMWHOBU M/040BEe Ha copT
"YavyaHcka bBectpHa". B nsogosete ca
YCTaHOBEHU 1 KOSIMYECTBEHO OnpejesieHu
Onvep Ha ranoBa KucesiMHa, enarosa
KNCeNuHa, 4YeTupy XuUAPOKCUOEH30EHMU
KNCENUHW, BKNHOYUTESTHO NPOTOKATEXMHO-
Ba, 4-XxngpokcubeH3oeHa, BaHWIOBa U
ranoBa KUCesvHa, Kakto U Tpn XUApOoKCK-
LUMHAMWHOBY  KMCEJIMHW,  BK/IHOUYAUTESTHO
p-kymapunHoBa, kKadheeHa U depynosa
kncenuHa (Tabnuua 1).

reaction mixture of standard and extracts
comprised 950 pl of ABTS solution and 50
pl of the samples. This solution was
wortexed for 10 sec and the absorbance
was recorded at 734 nm after 6 min using
UV/VIS spectrophotometer (PU 8740
UV/VIS, England) which was compared
with the control ABTS solution. The
results were expressed as mmol Trolox
equivalents per 100 g of fresh matter
(mmol/100 g FW).

6. Statistical analysis

All tests were performed in triplicate
and the results are presented as mean *
standard error of mean (SE). Differences
between mean values were compared by
Duncan’s Multiple Range test in two-way
analysis of variance (ANOVA) using
MSTAT-C statistical computer package
(Michigan State University, East Lansing,
MI, USA). Differences with p values of <
0.05 were considered insignificant.

RESULTS AND DISCUSSION
1. Phenolic Acids, Flavonols and
Anthocyanins
Table 1 shows the profile of free
phenolic acids determined in fruit of
‘Cacanska Bestrna’ blackberry.

The dimer of gallic acid-ellagic acid, four
hydroxybenzoic acids, including
protocatechuic, 4-hydroxibenzoic, vanillic
and gallic acids, as well as three hydro-
xycinnamic acids, including p-coumaric,
caffeic and ferulic acids, were identified
and quantified in the fruit (Table 1).
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Ta6r||/|u,a 1. C'b,q‘bp)KaHVle Ha (*)EHOI'IHI/I KNCEJIMHN B KbIMNHOBU MJ/1040BE Ha COPT

»HadaHcka bectpHa“*

Table 1. Phenolic acids content in fruit of ‘Catanska Bestrna’ blackberry

- Cp. CT. N0 MeTof, Ha
Cp. cToitHOCTM O P A

Mog, nokputune CTaHaapTHO AN oTrnexpaHe
DEHOMHN KNCENUHN Rain shield Standard Mean of Fkowin o~ Mean of
Phenolic acids 9 9y cultivation techniques
(mg/100 g FW) MoA cranmaptHo
2013 2014 2013 2014 2013 2014 | nokputve Aap
; h Standard
Rain shield

npoToKaTexmHoBa
Protocatechuic
4-XnapoKcmbeH3oeHa
4-hydroxybenzoic
\Vanillic
EnarnHosa/Ellagic
ranosa/Gallic
P-KymapuHoBa
p-coumaric
KacheeHa/Caffeic
Pepynosa/Ferulic

1.52+0.17 a 1.82+0.15 a 1.29+0.71 a 0.97+0.21 a |1.67+0.12 a 1.13+0.34 b|1.41+0.33 a 1.39+0.22 a
0.36+0.01 a 0.46+0.09 a 0.46+0.09 a 0.41+0.06 a |0.41+0.05 a 0.43+0.05 a|0.44+0.04 a 0.41+0.05 a

1.04+0.54 a 1.02+0.33 a 0.78+0.14 a 0.39+0.02 a |1.03+0.28 a 0.58+0.11 b|0.91+0.26 a 0.70+0.20 a
6.94+0.92 a 6.88+1.12 a 3.39+1.03 a 6.00+0.29 a [6.91+0.65 a 4.70+0.76 b|5.16+1.01 b 6.44+0.55 a
2.79+0.13 a 2.56+0.59 a 3.38+0.46 a 2.89+0.11 a |2.68+0.28 b 3.14+0.24 a|3.09+0.25 a 2.73+0.28 a
0.67+0.18 a 0.59+0.05 a 0.33+0.19 a 0.40+0.02 a {0.63+0.08 a 0.37+0.09 b|0.51+0.14 a 0.50+0.05 a

0.37+0.02 a 0.33+0.04 a 0.43+0.05 a 0.41+0.01 a |0.35+0.02 a 0.42+0.02 a|0.40+0.03 a 0.37+0.03 a
0.39+0.02 a 0.33+0.01 a 0.41+0.06 a 0.38+0.01 a |0.37+0.02 a 0.40+0.03 a|0.41+0.04 a 0.36+0.01 a

CpefjHUTe CTOMHOCTM 3a BCSKO aHa/M3MpaHO CbefyHeHne BbB BCEKW pef (TpeTupaHe W B3auMOfeicTBUE) criefiBaHn OT
chbluata Masika 6yKBa, HAMAT 3HauMMa pas/nuka crnopeg TeCT Ha [bHKaH 3a MHOronoco4yHo cpaBHeHue (P < 0.05)

For each analysed compound mean values within each row (in the treatment and interaction) followed by the same small
letter are not significantly different according Duncan’s Multiple Range test (P < 0.05)

FW — cBexo Terno Ha nnogalfresh weight of fruit

®eHoNMHNTE KUCENTMHU NOAJTOXKEHN
Ha [AucCnepcuoHeH adHanus, nokassar
3HaYUTE/IHO B/IMSAHME Ha roauHata Ha
oTrnexgaHe BbPXY CbAbpXaHWeTo Ha
BaHW/0Ba UM enarMHoBa  KucesvHa.
CbabpXaHMeTo Ha npoToKatexuHosa, 4-
XnOpokcnbeH3oeHa, BaHWMIOBa U rasosa
KncennHa Bapupa ot 0.97+0.21 po
1.82+0.15, 0.36x0.01 pgo 0.46+0.09,
0.39+0.02 po 1.04+0.54 u cbLOTBETHO
2.56+0.59 po 3.38+0.46 mg/100 g FW.
CpaBHEHMEeTO Ha pasnnyHuUTEe MeToam Ha
oTrnexpaHe nokasa, 4e CbAbpXaHUETO
Ha XWAPOKCUOEH30EHU KUCENUHU € MNOo-
BMCOKO NpW oTrnexgaHe Ha KbMuHU Noj
nokputne cpey Awvxna. [M0-BUCOKO Cb-
ObpXaHne Ha XUOPOKCUOEH30eHM Kuce-
JINHK, C N3K/TIOYEHNE HA NPOTOKaATEXUMHO-
Ba W rasoBa KUCE/IMHW € YCTaHOBEHO
npes Bropara roguHa.

CbAbpXaHMeTo Ha p-KymapuHOBa,
KatheeHa 1 pepynuHoBa KUCENUHW Bapu-
pa cboTtBeTHO oT 0.33+0.19 po 0.67+0.18,
0.33£0.04 po 0.43+0.05 mn 0.33+0.01 pmo
0.41+0.06 mg/100 g FW. IM0-BNCOKO Cb-
ObpXaHue Ha XUAPOKCULUUHAMUYHU K1ce-
JINHN € YCTaHOBEHO MPW KbMWHU OTINexX-
JaHn nof MoKpuUTUE CpeLly AbXAa, npes
BTOpaTa roguHa. FlognHata Ha oTrnexaa-
He MnoB/NABa 3HAUYUTENIHO BBLPXY CbAbP-
XaHneTo Ha umaHnguH (Tabnuua 2).

Phenolic acids subjected to
analysis of variance showed significant
effect of growing year on content vanillic
and ellagic acids.

The content of protocatechuic, 4-
hydroxibenzoic, vanillic and gallic acids
ranged from 0.97+0.21 to 1.82+0.15,
0.36+0.01 to 0.46+0.09, 0.39+0.02 to
1.04+0.54 and 2.56+0.59 to 3.38+0.46
mg/100 g FW, respectively.

The comparison of the different
cultivation techniques treatments showed
that contents of hydroxybenzoic acids
were higher in Rain shield treatment.
Higher contents of hydroxybenzoic acids,
except protocatechuic and gallic acids
were recorded in the second growing year.

The content of p-coumaric, cafeic
and ferulic acids ranged from 0.33+£0.19
to 0.67+0.18, 0.33+0.04 to 0.43+0.05 and
0.33+0.01 to 0.41+0.06 mg/100 g FW,
respectively. Higher  contents of
hydroxycinnamic acids were recorded in
blackberries subjected to the Rain shield
cultivation techniques, in the second
growing year. The growing year
significantly affected content of cyanidin
(Table 2).
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Tabnuua 2. CbabpxaHue Ha IaBOHOANM W aHTOUMAHUAWHU B KbMWHOBU

naoAoBe Ha copT ,,YavaHcka BecTtpHa*

Table 2. Flavonols and anthocyanidins content in fruit of ‘Catanska Bestrna’

blackberry

TpeTtupaHe Treatment

dnaBoHOMMN
Flavonols

AHTOLMaHNANHN
Anthocyanidins
(mg/100 g FW)

KsepueTtuH/Quercetin LinaHnamu/Cyanidin

[oavHa Ha oTrnexgaHe Mbpsa/First 0.29+0.04 a 3.65+0.07 b
Growing year (A) BTopa/Second 0.32+0.03 a 5.06+0.62 a
MeToau Ha oTrnexgaHe Mop, nokputne cpeLly 0.34+0.04 a 4.87+0.68 a
Cultivation techniques (B) Oobxa/Rain cap

CraHgapTHo/Standard 0.27+0.03 a 3.83+0.13 a
ANOVA
A ns *
B ns ns
AxB * ns

CToliHOCTUTE BbB BCSIKA KOJIOHA CriefBaHu OT cbliaTa Masika GykBa HsMaT 3HauumMu pasnvku npu p<0.05
cnopef, TecT Ha [lbHKaH 3a MHOronoco4yHo cpasHeHue / Values within each column followed by the same
small letter are insignificantly different at the p<0.05 by Duncan’s Multiple Range test

ns — 6e3 3Haunmu pasnuky / non significant differences

FW — cexo Terno / fresh weight.

EdyekTbT Ha B3aumogeincTeue Ha
rogvHaTa Ha oTriexjgaHe n MeToauTe
Josefoxa [0 3HAUYNTEsSIHW pas/iMki B
CbAbpPXaHNETO Ha KeBepueTuH (dPurypa
1). CbabpXaHMeTo Ha KBepLueTuH 1 uua-
HUAMH Bapupa CcboTBeTHO OT 0.27+0.04
fo 0.34+0.03 n 3.65+0.07 go 4.87+0.68
mg/100 g FW, n e no-BMCOKO Mpu KbNnu-
HW, OTIeXAaHW Mnof MoKpuThe cpeLy
Abxpa. OcBeH ToBa Ce YCTaHOBU, Ye Cb-
ObpXaHWeTo Ha KBepueTUH U UunaHuguH

€ No-BMCOKO npe3 BTopara rognHa.

The interaction effect of the
growing year and cultivation techniques
produced significant differences in the
content of quercetin (Figure 1). The
quercetin and cyanidin contents ranged
from 0.27+0.04 to 0.34+0.03 and
3.65+0.07 to 4.87+0.68 mg/100 g FW,
respectively and were higher in
blackeberries undergoing the Rain shield
treatments. It was also observed that the
quercetin and cyanidin contents were
higher in the second growing year.

0.5
0.1 | afs
| ab
(b3 | I
2
1
0

Clontent of quercetin (ma 100 2 FWD

Ol'wstvea - Kan cap

Elirstyenr - srandard

B Zzcond vear - Rain cap 2 Second vear - standard

our. 1. CbabpxkaHue Ha kBepueTuH (A X B)

Fig. 1. Content of quercetin (A" B)
AHann3bT Ha edhekTa Ha B3auMo- |

The analysis of the interaction
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JelcTBue Mexay rognHata Ha oTriexaa-
He W meToAuTe MOCOoYBa, Ye ChbAbpXa-
HVeTO Ha KBepLeTWH € Hai-BMCOKO Npu
CTaHJapTHUTE MeToAM 3a Ky/lTuBUpaHe
(0.38 + 0.04 mg/100 g FW) npe3 BTOpara
rofMHa 1 Ha-H1UCKO Npu OTrexaaHe nog,
nokputue (0,20 =+ 0.02 mg/100 g FW)
npes cblliata roamHa.

2. 06l aHTUOKCUAAHTEH KanauuTeT,
o6LWu heHoNN U aHTOLMaHUHN

[AncnepcuoHHAT aHanu3 nokassa
3HAUUTESTHOTO Bb3AENCTBME Ha rogmHarta
Ha oTrnexaaHe BbpXy aHTUOKCUOAHTHUSA
KanayuteT u o6bwm deHonn, [okaTo
MeToAuTe 3a OTInexjaHe 3HavyuTesHO
nosnuaBatr  Bbpxy obwure eHonu
(Tabnmua 3). EdekTbT Ha B3amMogeii-
CTBME Ha roAMHWUTE Ha OoTrnexpaHe u
MeToAuTe MoKasa 3HauUMTesSHU pas/nKu
Mexay aHTUOKCUAAHTHMA KanauuteT U
obwuTte cheHonm (durypa 2).

effect of the growing year and cultivation
techniques inferred that the quercetin
content was highest in standard
cultivation techniques (0.38+0.04 mg/100
g FW) during the second year, and lowest
with the Rain shield (0.20+0.02 mg/100 g
FW) in the same year.

2. Total Antioxidant Capacity,
Total Phenolics and Anthocyanin

Analysis of variance showed
significant effect of growing year on TAC
and TPH whereas the cultivation
techniques significantly affected the TPH
(Table 3).

The interaction effect of growing year and
cultivation techniques showed significant
differences among the TAC and TPH
(Figure 2).

Tabnumuya 3 O6L, aHTUOKCUAAHTEH KanauuTeT, 0OLW aHTOUMaHUHN 1 DeHONN B
KbMNMHOBMW NJ1040Be Ha coprT ,,YavaHcka bectpHa*
Table 3. Total antioxidant capacity, total anthocyanins and phenolic content in

fruit of blackberry ‘Caanska Bestrna’

06wy theHonm Q6w OO6LL, aHTUOKCUAAHTEH

Treatment TPH aHTouMaHmHu KanauuTtet
TAN TAC
mg/100 g FW Trolox, mmol/100 g FW

FoanHa MbpBa/First 373.99+32.12 a 70.22+2.55 a 2.92+0.05 a
Growing year Btopa/Second 327.68+12.33 b 69.80+3.23 a 2.461£0.06 b
(A)
MeToau Ha Mo nokputne 396.44+23.69 a 75.85+1.56 a 2.68+0.16 a
oTrnexgaHe Rain cap
Cultivation CraHaapTHO 305.24+2.29 b 64.17+0.92 b 2.70£0.05 a
techniques (B) Standard
A ® ns *
B * * ns
AxB * ns *

CToiiHOCTUTE BbB BCSKa KO/IOHA CrefBaHu OT cblyata mMasika byksa HAMmAT 3Haunmum pasnvkm npu p<0.05
crnopef, TecT Ha [bHkaH 3a MHOronoco4Ho cpasBHeHue / Values within each column followed by the same
small letter are insignificantly different at the p<0.05 by Duncan’s Multiple Range test

ns — 6e3 3Haummn pasnuky / non significant differences

FW — cexo Terno / fresh weight.

AHTUOKCUMAAHTHUAT KanauuteT, 06- The TAC, TPH and TAN in

wmTe heHoNn 1 aHToLUMaHNHUTE B KbNn-
HUTe Bapupar CbOTBETHO OT 2.46%0.06
0o 2.92+0.05 Tponokc mmol/100 g FW,
305.24+2.29 po 396.44+23.69 n cbOTBET-
HO 64.17+0.92 po 75.85+1.56 mg/100 g

blackberries ranged from 2.46+0.06 to
2.92+0.05 Trolox mmol/100 g FW,
305.24+2.29 to 396.44+23.69 and
64.17+0.92 to 75.85+1.56 mg/100 g FW,
respectively. The higher chemical
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FW. TMo-BUMCOKM XUMMUYECKM MoKasaTtenu
Ha aHTUOKCMAAHTHUSA KanauyuTeT, o6
peHONN M aHTOUMaHWHW, ca OT4YEeTEeHU
npes nbpBaTa roguHa. CpaBHsBaKu
pas/inyHMTEe TEXHOMOMNN 3a OTrnexaaHe,
MOXe [a ce Hanpasu 3ak/toyeHne, ye no-

BMCOK aHTUOKCUMOAHTEH Kanayutetr e
OTHETEH MNMpW MOKPUTUETO NPOTUB AObXA,
AoKaTto CTaHgapTHUTE meTtoan 3a

oTrnexjaHe ca [Aann MNo-BUCOKA 0O6LLK
heHONN N aHTOLMaHUHU.

AHann3bT Ha ed)ekta Ha B3auMo-
JelicTB/e Ha rogmHata Ha oTrnexgaHe un
MeToaMTe Ha KyntuBmpaHe (durypa 2)
nocoysa, Ye aHTUOKCUAAHTHUAT Kanauu-
TET 1 06WN heHONN ca Hal-BUCOKN Npwu
MOKPUTUETO NPOTUB AbXA Nnpe3 nbpsBaTta
roguHa (3.02 = 0.13 Tponokc, mmol/100 g
FW; n cbotBeTHO 439.41 + 29.62 mg/100 g
FW). AHTUMOKCUAAHTHUAT Kanauutet e
Hali-HUCBK NpW OTIIeXAaHe Mnog MoKpu-
Tve npes3 BTopara roguHa (2.33 + 0.04
Tponokc, mmol/100 g FW), gokaTto o6wute
cheHoM ca Hail-manko npu cTaHfapTHUTE
MeToAM Ha oTriexjaHe npe3 cblyata
roguHa (301.89 + 3.54 mg/100 g FW).

]

parameters, TAC, TPH and TAN were
recorded in the first growing year.

Comparing the different cultivation
techniques treatments, it can be
concluded that higher TAC was recorded
in Rain cap, whereas the standard
cultivation techniques produced higher
TPH and TAN.

The analysis of interaction effect of
growing year and cultivation techniques
(Figure 2) inferred that TAC and TPH
were highest in Rain shield during first
year (3.02+0.13 Trolox, mmol/100 g FW;
439.41+29.62 mg/100 g FW,
respectively).

TAC was lowest in Rain shield during
second year (2.33+0.04 Trolox, mmol/100
g FW), whereas TPH was lowest in
standard cultivation techniques in the
same year (301.89+3.54 mg/100 g FW).
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Fig. 2. Total antioxidant capacity and content of total phenolic (A" B)

* Mankute 6ykBW NpeACTaBAT HesHauumu pasnvku npu p<0.05 crnopep TecT Ha [bHKaH 3a MHOTOMOCOYHO
cpasHeHve / The same small letters represents not significant differences at P<0.05 by Duncan’s Multiple

Range test

®deHo/HNTE CbeNHEHUA ca OCHO-
BEH [AHEeBEH XpaHuUTesIeH KOMMOHEHT B
npecHuTe nnaoaose M 3esieH4yyun, KouTo
nognomarar 3aulutara un beHKU'I/IFITa Ha
OCHOBHM KNeTb4YHMN €eJIeEMEHTN CpeLly

Phenolic compounds are an
essential daily dietary component of fresh
fruit and vegetables which aids in the
protection and function of essential
cellular constituents against oxidative
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OKUCNUTENHUTE YBpeXAaHusl, CBbp3aHu C
pas/IMyHM eTMONOMMMN Ha HEBPOJIOTUYHN 1
XpOHMYHN 3abonsaBaHusa (Scalbert et al.,
2005). AropgonnogHute nnopose (BKO-
ynTenHo Bugoee Rubus) cbabpxaTt BUCO-
KO CbAbpXaHue Ha HAKOMKO Knaca de-
HO/IHN CbEeJUHEHUS, BKIOUUTENHO (oe-
HOJTHW KNCENWNHW, aHTOLMaHWHN 1 haBo-
Honn (Kahkonen et al., 2001; Proteggente
et al., 2002). B nutepaTtypaTta € OTKpUTO
roNsIMO pas/simuve BbB (PEHOMHOTO CbAbpP-
XaHue 3a pasIMYHUTE COPTOBE KbMMHW.
KncenuHute, oTKpUTU B KbNUHUTE B
HacTOSILLOTO M3CcnefBaHe — MpoToKaTexu-
HoBa, 4-XUOPOKCMOGEH30€eHa, BaHW/I0BAa,
enarvHoBa, rasioBa, P-KyMapuHOBA,
kKatheeHa 1 dhepynoBa, npeacraBnsBar
3HauMTe/IHO NOo-ManbkK 6poli  PeHOsHK
KACE/IMHU OT pes3yntatute, NosiyyeHn oT
Zadernowski et al. (2005), kouTo ycTaHo-
BSBaT ABafeceT (PEeHOSIHW KWUCESIMHU B
KbNHMTE. HawwnTte pesynTtarty nokassar,
ye HMBaTa Ha efnarMHoBa, KagieeHa U
doepy/qioBa KucenuHa npu KbnvHUTE ca
Nno-HUCKN OT nocoyeHuTe ot Sellappan et
al. (2002). 3a pa3nuka oT HawuTe pesyn-
Tatu, Clark e al. (2002) Ha6niogasat no-
rofleMy KoniMyecTsa efiarMHoBa kucennHa
npu kbnuHUTe. Kato usno HuBata Ha
cBOo6OAHA enarvHoBa KuUCesvHa, Habso-
JaBaHu Npu KbnynHaTa, ca A0CTa HUCKN B
TOBa MNpOy4YBaHE W TAXHOTO OTKpPUBaHe
BEPOSATHO € pe3yntaT OT KUCENUHHM
NPOAYKTN Ha Xuaposuvsa npu pasnaga-
HeTo Ha enaruTaHuH (Mullen et al., 2002).
TepMUHBT 'hnaBoHoMA’ ce oTHacs
[0 oniaBOHONM M hNaBOHU, KaTto KBep-
LeTUHBT e Hali-pasnpocTtpaHeH (Erlund,
2004) B pacTUTENHUSA CBAT, Kato Hanpwu-
Mep npu nNA040Be, 3efleHYyun, AOKN,
cemeHa, uBeTa 1 kopata (Kris-Etherton et
al., 2002). KBepLeTVHBLT e n3csesBaH no-
3aA4bn604YeHO OT ApyruTte (onaBoOHOMAW,
He caMO0 3apagu M306UANETO MY, HO U
3all0TO Ce ycTaHOBSIBa, Ye NposiBsBa aH-
TMOKCUAAHTHO, aHTUKapUWHOTEHHO, Mpo-
TMBOBbB3NA/INTESTHO, aHTUArperaunoHHo u
cbaopaswmpssawo Bb3geicTene (Erlund,
2004; Kahkonen et al., 2001). Milivojevi¢
et al. (2011) nocouyBaT, Ye He € yCTaHo-

damage associated with  various
etiologies of neurological and chronic
diseases (Scalbert et al., 2005). Berry
fruit (including Rubus species) contain
high concetrations of several classes of
phenolic compounds, including phenolic
acids, anthocyanins, and flavonols
(Kahkonen et al.,, 2001; Proteggente et
al., 2002). A high variation of phenolic
contents of blackberry cultivars was
found in the literature.

discovered in the
blackberries in  our study - the
protocatechuic, 4-hydroxybenzoic,
vanillic, ellagic, gallic, p-coumaric, caffeic
and ferulic acids, represent a significantly
lower number of phenolic acids than the
one presented in the results obtained by
Zadernowski et al. (2005), who identified
twenty phenolic acids in blackberries. Our
results show that ellagic acid, caffeic
acid, and ferulic acid levels were lower
than those reported in blackberry
Sellappan et al. (2002). As opposed to
our results, Clark e al. (2002) observed
higher quantities of ellagic acid in
blackberris. In general, free ellagic acid
levels observed in blackberry are quite
low in this study, and their detection is
probably the result of acid hydrolysis

The acids

products of ellagitannin  breakdown
(Mullen et al., 2002).
The term flavonoid refers to

flavonols and flavones, with quercetin
being the most abundant (Erlund, 2004)
and widespread throughout the plant
being found in fruit, vegetables, nuts,
seeds, flowers, and bark (Kris-Etherton et
al., 2002).

Quercetin  has been studied more
thoroughly than other flavonoids, not only
because of its abundance, but because it
has been reported to exhibit antioxidative,
anticarcinogenic, anti-inflammatory, anti-
aggregatory, and vasodilating effects
(Erlund, 2004; Kahkonen et al., 2001).
Milivojevi¢ et al. (2011) reported that
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BEH KBEPLUETWUH B HUTO efHa OT npobute
Ha KbMNUHA B TAXHOTO MpOy4YBaHe, HO
HSIKOJIKO NPOYyYBaHUs Beve cbobLyasaT 3a
Ha/IMYNETO Ha KBEPLETUHOBW [IMKO3MAM
B kbnuHute (Bilyk wn Sapers, 1986;
Siriwoharn et al., 2004), KoeTo CbllO €
NMOTBBLPAEHO OT pe3ynTaTuTe, Nosly4yeHn B
HacToAWOTO u3cnegBaHe. Hawwute pe-
3y/TaTy NoKas3ear, Ye CbAbpPXaHMETO Ha
KBEPLETMH B KbMWHMTE € MO-BWCOKO OT
pesyntatute Ha Clark et al. (2002). Cb-
ObpPXaHMeTO Ha KBEPLETUMH U UMaHUguH
€ No-B1COKO Npe3 BTopara roguHa, KoeTo
MOXe [a € CBbP3aHO C reHeTU4Hu pas-
nnuns, 3pAnocT npu npubupaHe Ha pe-
KonTaTta, MeToau Ha KyntusumpaHe, pas-
JINYHU  EeKCTPakUMOHHU ¥  nabopaTtopHu
metoam (Clark et al., 2002). Wang u Lin
(2000) cvobuwasatr, ue AeNOUHUAVH,
UWaHWANH, NefaproHMgnH, ManBuguH 1
NMEOHUANH Cca OCHOBHWUTE aHTOLUMaHWHW,
OTKpUTU B ArogonnogHute Bugose. W3-
BECTHO €, 4Ye pas3IM4HN UTOXMMUNYHM
KOMMOHEHTU, BKNIOYMTENHO (hNaBoHOMAN,
heHnnnNponaHonan n OeHosHM Kucenu-
HW, ca OTFOBOPHU 3a aHTUOKCUAAHTHUA
KanauuteT B M/0AOBETE U 3e/eHYyunTe
(Rice-Evans and Miller, 1986). Garcia-
Alonso et al. (2004) nocouBaT, 4Ye Hali-
BMCOK aHTUOKCUAAHTEH KanauuTeT (crnopeg
TEAC) e ycTaHOBEH Npu paiicka s6brika
(406 umol/g), kbnuHa (192 umol/g), 6opo-
BuHKa (187 pmol/g) n arogosBo AbpBO
(163 umol/g). Pantelidis et al. (2007)
rnocoysat, 4Ye KbMMHUTE OT COPT XYy
TopHNec" nputexasa Hai-BUCOK aHTWUOK-
CUJAHTEH KanmauuTeT OT u3criegBaHute
COpPTOBE MasIMHU, KbMUHN, YEPBEH Kacuc,
Lapurpagcko rposae n gpsH.

B HacToAWOTO Mpoy4yBaHe, aHTu-
OKCUAAHTHUAT KanauuTeT Ha KbhvHUTE
KaTo LUs/10 € NO-HUCHK CNPSMO OTYETEHNS
oT Moyer et al. (2002), Siriwoharn et al.
(2004) n Clark et al. (2002). BcbuHoCT,
pacTteHusi, oTriexgaHn npyv npoxnagHu
OHEBHM W HOWHM Temnepartypu, KaTo
UAN0 UMaT Hal-HUCHK aHTUOKCUAAHTEH
kanauuteT (Wang, 2007).

CpaBHEHMETO Ha pasnuuuaTa B
o6wmnTe eHoNnm ©  aHTMOKCUAAHTHUS

quercetin was not detected in any of the
blackberry samples in their study, but
several studies have already reported the
presence of quercetin glycosides in
blackberries (Bilyk and Sapers, 1986;
Siriwoharn et al., 2004), which has also
been confirmed by the results obtained in
our study. Our results show that content
of quercetin was higher than those
reported in blackberry Clark et al. (2002).

The contents of quercetin and cyanidin
were higher in second growing year,
which may be related to genetic
differences, maturity at harvest, cultural
practices, different extraction and
laboratory methods employed (Clark et
al., 2002). Wang and Lin (2000) reported
that delphidin, cyanidin, pelargonidin,
malvidin, and peonidin are the major
anthocyanins found in berries.

Various  phytochemical components,
including flavonoids, phenylpropanoids,
and phenolic acids are know to be

responsible for TAC in fruits and
vegetables (Rice-Evans and Miller,
1986). Garcia-Alonso et al. (2004)

reported that the greatest TAC obtained
by TEAC method were persimmon (406
pmol/g), blackberry (192  pmol/g),
blueberry (187 pmol/g) and strawberry-
tree fruit (163 pmol/g). Pantelidis et al.
(2007) reported that blackberry ‘Hull
Thornless’ gave the highest TAC of the
examined cultivars of raspberries,
blackberries, red currants, gooseberries
and Cornelian cherries.

In  this study the TAC of
blackberries was generally lower than the
reported by Moyer et al. (2002),
Siriwoharn et al. (2004) and Clark et al.
(2002). Namely, plants grown in cool day
and night temperatures generally had the
lowest antioxidant capacity (Wang, 2007).

The comparison of the differences
in TPH and TAN related to the growing
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KanauuteT nokassar, Ye Te ca No-BUCOKM
npe3 nbpBarta, OTKOMIKOTO Mpe3 BTopara
rofvHa Ha oTrnexpgadHe, KoOeto npegno-
nara, ye BeretauMoHHUAT CE30H, KIMMma-
TbT W PErMOHBLT OKa3BaT B/IMSAHME BbPXY
aHTVOKCHAAHTHaTa cuna Ha KbNuHUTe
(Sellapan et al., 2002). B npoyuBaHe,
nposefeHo ot Wang u Lin (2000), o6uwo-
TO CbAbpXaHue Ha geHonu B Arofo-
naogHuTe KynTypy n nucta sapupa ot 91
0o 338 mg/100 g FW. HawwuTe pesyntatu
paskpvixa no-ByCOKO CbAbpXaHue Ha 06-
wy deHonn B copT "YauaHcka bectpHa"
OTKO/IKOTO B pe3yntatute oT Milivojevic
et al. (2011) 3a cbWKA COPT NPU CXOAHMN
arpoekosiornyHu ycnosus. OT gpyra cTpa-
Ha, Benvenuti et al. (2004) cbobuaBsar,
ye CbAbpXaHUEeTo Ha 06wy deHonn B
HSAKOW COpPTOBE KbNUHa 6e3 60411, OTrIex-
faHn B WTtanua, Bapupa ot 192.8 po
351.7 mg/100 g FW, koeTo e nofo6HOo Ha
pesynTtaTuTe OT HacTOALLO0TO NPoyYBaHe.

CbAbpXaHMeTO Ha aHTOUMaHUH B
KbMVHUTE € CPaBHUMO C APYrn Niopose
(Skrede and Wrolstad, 2002), a Wang u Lin
(2000) nokasBart, 4e aHTUOKCUAAHTHUAT
KanauuteT Ha KbMUHWUTE € CWU/IHO CBBbP-
3aH CbC CbAbPXAHWETO Ha aHTouMaHu-
HOB NUIMeHT. Bbnpekn ToBa, MHOIO dhak-
TOPW KaTO FeHW, MOoYBEH TWM, CBET/IMHA,
Temnepatypa U arpoHOMWYHW YCNOBUSA
B/IUAAT BBbPXY aHTOLMaHNHOBKA CbCTaB B
pacteHusaATa (Hosseinian et al., 2007).
HawwuTe pesynrtaty nokassar, 4ye Cbabp-
XaHMETO Ha aHToumMaHuHW e nogobHO Ha
MOCOYEHOTO B pe3ynTartute Ha Benvenuti
et al. (2004).

Bbnpekn TOBa, AOPK KOraTo CbLiec-
TBYBaT 06PN ekCnepuMeHTasIHU Jokas3a-
TefCTBa, pesynrarnte Tpabsa Aa ce Tb/l-
KyBaT C MOBULLEHO BHUMaHWE Mo OTHOLUe-
HWe Ha Mon3uTe 3a YOBELUKOTO 34pase,
Tbii KaTo nonudeHonutTe moraT ga umat
orpaHuMyeHa OGMOHaNIMYHOCT M Morat Ja
ce MeTabonu3upar B ronsma creneH
(Duthie et al., 2003).

N3BOAU
HacToALloTo npoyyBaHe MOKa3Bea,
ye KbNMHUTE ca 6o0raT M3TOYHUK Ha

year revealed that these were higher in
the first than in the second vyear,
suggesting that the growing season,
climate and region have an influence on
the antioxidant power of blackberries
(Sellapan et al.,, 2002). In the study
conducted by Wang and Lin (2000) the
total TPH content of berries and leaves
varied from 91 to 338 mg/100 g of FW.

Our results revealed a higher TPH
content in ‘Cacanska Bestrna’ blackberry
than that reported by Milivojevi¢ et al.
(2011) for the same cultivar under similar
agro-ecological conditions.

On the other hand, Benvenuti et al.
(2004) reported that content of TPH in
some thornless blackberry cultivars
grown in Italy ranged from 192.8 to 351.7
mg/100 g FW, which is similar to the
results of our study.

The anthocyanin content  of
blackberries compares favourably with
other fruits (Skrede and Wrolstad, 2002),
and Wang and Lin (2000) have shown
that TAC of blackberries is highly
correlated with the anthocyanin pigment
content. However, many factors such as
genes, soil type, light, temperature, and
agronomic conditions affect anthocyanin
composition in plants (Hosseinian et al.,
2007). Our results show that the TAN
contents were similar to those reported in
the thornless blackberry Benvenuti et al.
(2004).

However, even when good
experimental evidence exists, results
need to be interpreted with caution in
relation to human health benefits, as
polyphenols may have limited
bioavailability and may also be
extensively metabolised (Duthie et al.,
2003).

CONCLUSIONS
The present study indicates that
blackberries are a rich source of natural
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€CTECTBEHWN aHTUOKCUMAAHTU U Ye WHTEH-
3ndnkaumaTa Ha TexHoMorusiTa Ha oOT-
rnexgaHe fonpuHacs 3a yBefinyaBaHe Ha
CbAbpXaHneTo Ha nonudeHonu. OT apy-
ra cTpaHa, o6LWOTO CbAbpXaHue Ha doe-
HO/IM N aHTMOKCUAAHTHaTa aKTUBHOCT Ba-
pvpa npu pasnnyHuTe eKOMNOTUYHWU YCNo-
BUA, N3N03BaHN B HACTOALL,OTO Npoy4BaHe.

KoHcymaumsaTa Ha KbnvHU MOXe Aa
ocUrypn [06bp M3TOYHUK Ha aHTMOKCK-
JaHTW, KOMTO MMaT noTeHuuan 3a ynot-
peba B pa3pabOTBaHETO Ha XpaHUTENHU
CbCTaBKM, MOME3HM 3@  YOBELUKOTO
3gpase.
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antioxidants and that intensification of the
cultivation technology of blackberry
contributes to an increase in the poly-
phenol contents. On the other hand, total
phenolic content and antioxidant activity
varied among the different ecological
conditions used in this study.

Consumption of blackberries can
provide a good source of antioxidants,
and therefore they may have potential for
use in the development of food
ingredients that are beneficial to human
health.

ACKNOWLEDGEMENTS

This study is the part of the project
No. 31093 financed by Ministry of
Education and Science of the Republic of
Serbia. We hereby express our sincere
gratitude for the support.

NTEPATYPA /| REFERENCES
1. Arnao, M.B., A. Cano and M. Acosta, 1999. Methods to measure the
antioxidant activity in plant material. A comparative discussion. Free Radical Research

Communication, 32, 89—-96.

2. Benvenuti, S., M. Pellati, M. Melegari and D. Bertelli, 2004. Polyphenols,
anthocyanins, ascorbic acid, and radical scavenging activity of Rubus, Ribes, and
Aronia. Journal of Food Science, 69, 164-169.

3. Bilyk, A. and G.M. Sapers, 1986. Varietal differences in the quercetin,
kaempferol, and myricetin contents of highbush blueberry, cranberry, and thornless
blackberry fruits. Journal of Agricultural and Food Chemistry, 34, 585-588.

4. Clark, J.R., L. Howard and S. Talcott, 2002. Antioxidant activity of blackberry
genotypes. Acta Horticulturae, 585, 475—-480.
5. Ding, M., , R. Feng, S.Y. Wang, L. Bowman, Y. Lu, Y. Qian, V. Castranova,

B.H. Jiang and X. Shi, 2006. Cyanidin-3-glucoside, a natural product derived from
blackberry, exhibits chemopreventive and chemotherapeutic activity. Journal of

Biological Chemistry, 281, 17359-17368.

6. Duthie, G.G., P.T. Gardner and J.A.M. Kyle, 2003. Plant polyphenols: are
they the new magic bullet? Proceeding of the Nutrition Society, 62, 559-603.

7. Erlund, 1.,

2004. Review of the flavonoids quercetin,

hesperetin, and

naringenin. Dietary sources, bioactivities, bioavailability, and epidemiology. Nutrition

Research, 24, 851-874.

8. Garsia-Alonso, M., S. Pascual-Teresa, C. Santos-Buelga and J.C. Rivas-
Gonzalo, 2004. Evaluation of the antioxidant properties of fruits. Food Chemistry, 84,

13-18.

9. Hager, T.J., L.R. Howard, R. Liyanage, J.O. Lay and R.L. Prior, 2008.
Ellagitannin composition of blackberry as determined by HPLC-ESI-MS and MALDI-
TOF-MS. Journal of Agricultural and Food Chemistry, 56, 661—669.

146



10. Hertog, M.G.L., P.C.H. Hollman and D.P. Venema, 1992. Optimization of
quantitative HPLC determination of potentially anticarcinogenic flavonoids in fruits and
vegetables. Journal of Agricultural and Food Chemistry, 40, 1591-1598.

11. Hosseinian, F.S, W. Li, AW. Hydamaka, A. Tsopmo, L. Lowry, J. Friel and
T. Beta, 2007. Proanthocyanidin profile and ORAC values of Manitoba berries,
chokecherries, and seabuckthorn. Journal of Agricultural and Food Chemistry, 55 (17),
6970—-6976.

12. Kahkonen, M.P., A.l. Hopia and M. Heinonen, 2001. Berry phenolics and
their antioxidant activity. Journal of Agricultural and Food Chemistry, 49, 4076—4082.
13. Kris-Etherton, P., D.D. Hecker, A. Bonanome, S.M. Coval, A.E. Binkoski,
K.F. Hilpert, A.E. Griel and T.D. Etherton, 2002. Bioactive compounds in foods: their
role in the prevention of cardiovascular disease and cancer. The American Journal
of Medicine, 113, 711-882.

14. Liu, M., X.Q. Li, C. Weber, C.Y. Lee, J. Brown and R.H. Liu, 2002.
Antioxidant and antiproliferative activities of raspberries. Journal of Agricultural and
Food Chemistry, 50, 2926—2930.

15. Liu, R.H., 2003. Health benefits of fruit and vegetables are from additive and
synergistic combinations of phytochemicals. American Journal of Clinical Nutrition, 78,
17-20.

16. Milivojevié, J., V. Maksimovi¢, M. Nikoli¢, J. Bogdanovié¢, R. Maleti¢ and
D. Milatovi¢, 2011. Chemical and antioxidant properties of cultivated and wild Fragaria
and Rubus berries. Journal of Food Quality, 34, 1-9.

17. Moyer, R., K.E. Hummer, C. E. Finn, B. Frei and R. E. Wrolstad, 2002.
Anthocyanins, Phenolics, and Antioxidant Capacity in Diverse Small Fruits: Vaccinium,
Rubus, and Ribes. Journal of Agricultural and Food Chemistry, 50, 519-525.

18. Mullen, W., J. Mcginn, M.E.J. Lean, M.R. Maclean, P. Gardner, G.G.
Duthie, T. Yokota and A. Crozier, 2002. Ellagitannins, flavonoids, and other
phenolics in red raspberries and their contribution to antioxidant capacity and
vasorelaxation properties. Journal of Agricultural and Food Chemistry, 50, 5191-5196.
19. Narayna, K.R., M.S. Reddy, M.R. Chaluvadi and D.R. Krishna, 2001.
Bioflavonoids classification, pharmalogical, biochemical effects and therapeutic
potential. Indian Journal of Pharmacology, 33, 2-16.

20. Nikoli¢, D., Z. Keserovi¢, N. Magazin, S. Paunovi¢, R. Mileti¢, M. Nikoli¢
and J.Milivojevi¢, 2012. Condition and development prospects of fruit growing in
Serbia. In: Proceedings of the 14™ Serbian Congress of Fruit and Grapevine
Producers with International Participation, Vrnjacka Banja, Serbia, 9-12 November,
pp. 3-22.

21. Nikoli¢, M., J. Milivojevi¢ and A. Leposavi¢, 2009. Berry production in
Serbia-present and future. Programme and abstracts, COST 863 Workkshop ‘The new
biotehnology applied in berry fruits’, 16.

22. Nikoli¢, M. and B. Tanovi¢, 2011. Rubus and Ribes industry in Serbia as a
production model for developing countries. Book of Abstracts of X International Rubus
& Ribes Symposium, Zlatibor, Serbia, pp. 127.

23. Pantelidis, G.E., M. Vasilakakis, G.A. Manganiris and G. Diamanidis, 2007.
Antioxidant capacity, phenol, anthocyanin and ascorbic acid contents in raspberries,
blackberries, red currants, gooseberries and Cornelian cherries. Food Chemistry, 102,
777-783.

24. Proteggente, A.R., A.S. Panala, L. Paganga, E. Buren, S. Wagner, F.
Wiseman, C. Dacombe and C.A. Rice-Evans, 2002. The antioxidant activity of
regularly consumed fruit and vegetables reflects their their phenolic and vitamin C

147



composition. Free Radical Research, 36, 217-233.

25. Reyes-Carmona, J., G. G. Yousef, R.A. Martinez-Peniche and M.A. Lila,
2005. Antioxidant capacity of fruit extracts of blackberry (Rubus sp.) produced in
different climatic regions. Journal of Food Science, 70, 497-503.

26. Rice-Evans, C. and N.J. Miller, 1986. Antioxidant activities of flavonoids as
bioactive components of food. Society Transactions, 24, 790-795.

27. Sariburun, E., S. Sahin, C. Demir, C. Turkben and V. Uylaser, 2010.
Phenolic content and antioxidant activity of raspberry and blackberry cultivars. Journal
of Food Science, 75, 328-335.

28. Scalbert, A., C. Manach, C. Morand and C. Remesy, 2005. Dietary
polyphenols and the prevention of disease. Critical Reviews in Food Science and
Nutrition, 45, 287-306.

29. Scalzo J., A. Politi, N. Pellegrini, B. Mezzeti and M. Battino, 2005. Plant
genotype affects total antioxidant capacity and phenolic contents in fruit. Nutrition, 2,
207-213.

30. Sellaappan, S., C.C. Akoh and G. Krewer, 2002. Phenolic compounds and
antioxidant capacity of Georgia-Grown Blueberries and Blackberries. Journal of
Agricultural and Food Chemistry, 50, 2432-2438.

31. Singleton, V. L., R. Orthofer and R. M. Lamuela-Raventos, 1999. Analysis
of total phenols and other oxidation substrates and antioxidants by means of Folin-
Ciocalteu reagent. Methods in Enzymology, 299, 152-178.

32. Siriwoharn, T. and R.E. Wrolstad, 2004. Characterization of phenolics in
Marion and Evergreen blackberries. Journal of Food Science, 69, 233-240.

33. Skrede, G. and R.E. Wrolstad, 2002. Flavonoids from berries and grapes. In:
Shi J., Mazza G., Le Maguer M., editors. Functional foods, vol. 2. Biochemical and
processing aspects. Boca Raton, Fla.: CRC Press. pp. 71-133.

34. Tanovié, B., Z. Karaklaji¢-Staji¢, M. Nikoli¢, J. Lukovi¢ and R. Miletic,
2012. Influence of new growing technology on some production characteristics of
blackberry ‘Cacanska bestrna’. Book of Abstracts of | International Symposium and
XVII Scientific conference of Agronomists of Republic of Srpska, Trebinje, Republic of
Srpska, pp. 174.

35. Torre, L.C. and B.H. Barritt, 1977. Quantitative evaluation of Rubus fruit
anthocyanin pigments. Journal of Food Science, 42, 488—-490.

36. Tulipani, S., B. Mezzetti, F. Capocasa, S. Bompadre, J. Beekwilder, C.H.R.
de Vos, E. Capanoglu, A. Bovy and M. Battino, 2008. Antioxidants, phenolic
compounds, and nutritional quality of different strawberry genotypes. Journal
of Agricultural and Food Chemistry, 56, 696—704.

37. Wang, S.Y., 2007. Antioxidant capacity and phenolic contentof berry fruits as
affected by genotype, preharvest conditions, maturity, and handling. In: Zhao Y. (ed.):
Berry Fruit: Value-added Products for Health Promotion. Taylor and Francis Group.
Boca Raton, pp. 147-186.

38. Wang, S.Y. and H.S. Lin, 2000. Antioxidant activity in fruit and leaves of
blackberry, raspberry, and strawberry varies with cultivar and development stage.
Journal of Agricultural and Food Chemistry, 48, 140-146.

39. Zadernowski, R., M. Naczk and J. Nesterowicz, 2005. Phenolic acid profiles
in some small berries. Journal of Agricultural and Food Chemistry, 53, 2118-2124.

148



Journal of Mountain Agriculture on the Balkans, 2019, 22 (3), 149-166
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

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

[MOMONOrMYHN onNMcaHns Ha 6bLArapckn COpToBe
n doopmm obunkHoBeH apsaH (Cornus mas L.)

Aprup XXunsoHpos*, CeeTtocnaB Manuyes, CeeTna lNaHgoBa,
KOnua boxunkosa

MHCTUTYT No osowapcTso, OcTpomuna 12, 4004 MNnosaus, bvnrapus

Pomological Descriptions of Bulgarian Cultivars
and Forms of Cornelian Cherry (Cornus mas L.)

Argir Zhivondov*, Svetoslav Malchev, Svetla Pandova, Yuliya Bozhikova

Fruit Growing Institute, 12 Ostromila Str., 4004 Plovdiv, Bulgaria
*E-mail: a.zhivondov@abv.bg

Original scientific paper

Received: 20.04.2019

PE3OME

B HacTOSLL0TO NOMO/IOTMYHO U3Cnesa-
BaHe ca BK/IKOYEHW NeT MeCTHU efpo-
naogHn opmu, HoCeLn BPEMEHHU MMe-
Ha cnopep reorpadckus UM Nponsxos —
Bpaua-Kacrten, Lapurpasacku XBAT,
WaHAapsaH, ATKOB APSAH N ANTEHCKKU, KakTo
U yeTupum OT ObArapckute copToBe-
KasaHnblKM KpylwosuaeH, NaHyapeBcku
UUMHApu4yeH, LLlymeHckn npoabsrosat u
Xbnt  Xagxuiickn. PaspaboTteHn ca
aKTyaslHu NOMOJIOTMYHU XapaKTepucTUKu,
6a3upaHy Ha HOBW HAGMIOAEHUSA U OAHHW.
MomonornyHuTe onucaHna Ha netTe
efponnofgHu c¢opmMu ca npencraBeHU B
HaCTOALLOTO M3cnensaHe 3a MbPBU MbT.
Pesyntatute OT MOMOMOTMYHUTE NPOYY-
BaHUs nokasaxa, ye Hali-egpu ca niopo-
BeTe Ha chopmata Bpaua-Kacten, undato
cpegHa maca e 9,46g, Kato OTAeNHU
nnogose gocrturat o 14g. MHoro egpwu
ca ” nnogoseTe Ha copTa LlymeHckn
npoagvnrosar — 8,789 wun dopmata
AnteHckn — 8,79g. Haii-manku ca nniogo-
BETe Ha copTta XXbnT Xamkuiickn — 3,649.

Accepted: 03.05.2019

Published: 05.09.2019

SUMMARY

In the present pomological survey
are included five local forms, bearing
temporary names according to their
geographical origins — ‘Vratsa-Kastel’,
‘Tsarigradski zhalt’, ‘Shandryan’, ‘Atkov
dryan’ and ‘Yaltenski’, as well as four of

the Bulgarian cultivars — ‘Kazanlashki
krushoviden’, ‘Pancharevski tsilindrichen’,
‘Shumenski  prodalgovat’ and ‘Zhalt
Hadzhiyski’.  Up-to-date =~ pomological

descriptions have been developed based
on new observations and data. The
pomology descriptions of the five large-
fruited forms are presented in this study
for the first time. The results of the
pomological studies showed that the fruits
of the f. ‘Vratsa-Kastel' are the largest,
with an average weight of 9.46g, with
individual fruits reaching 14qg.

The fruits of ‘Shumenski prodalgovat’ —
8.78g and ‘Yaltenski’ - 8.79¢g are also very
large. Smallest are the fruits of cv. ‘Zhalt
Hadzhiyski’ — 3.64g. Such is the average
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C TakaBa cpefHa maca ca njiogoBeTe Ha
OCHOBHara 4YacT OT MacoBO pasnpocTtpa-
HEHWTE eCTeCTBEHM T[OpCkM hopmun.
Llenta Ha HacToALWOTO M3cnenBaHe e ga
ce npoy4var NnomMoJIOTMYHUTE XapakTepuc-
TUKW Ha HOBUTE egponsoaHu dopmu,
KaTto ce CpaBHAT C Te3u Ha YTBbpAEeHU U
pa3npocTpaHeHn ObBbArapcky copToBe, U
[Ja ce npenopbyaT HAKOWM OT HOBUTE hop-
MU 3a pasMHoXaBaHe, ohuLMasHO Npu3s-
HaBaHe KaTo HOBM COpPTOBE W BHeApsiBaHe-
TO UM B 6bAeLLn APSHOBU HaCaXKAEHUSA.

KntouoBn aymn: o6UKHOBEH ApSiH,
Cornus mas L., NOMOJI0TNYHN
XapaKkTepucTmku

YBO[,

3a passivka OT MOBEYETO OBOLLHM
BM0OBE OOWKHOBEHUSIT APSH € npeAcTa-
BEH OT MO-OrpaHnyeH 6poit KynTypHU cop-
ToBe (150-200 copTa), HO C rosIAMo pas-
Hoobpasne oT hopmMu, pa3npPocTpaHeHn B
npupogara. EctectBeHnte ApsAHOBU Haxo-
ovuwa B Kpum 1 uai0To YepHOMOPCKO
Kpainbpexve, B KaBka3, bBankaHckus
nonyoctpos, Mongosa, Typuust u apyru
CTpaHn 1 palioHn B HOxHa EBpona,
n3obuncTear ot POPMOBO pasHoobpasue,
B T.4. M C e4poniogHn hopmu.

Bbpxy M3y4yaBaHETO Ha reHEeTUYHO-
TO pasHoobpasune, cefnekuuaTa Ha HOBM
COpPTOBE WM MOMOJIOTUYHUTE UM XapakTe-
PUCTUKN Ca NMOCBETEHU U3cneaBaHnsaTa Ha
peavua nscnegosaTenu OT CbCeHN U Mo-
JaneyHu cTpaHu.

3aabn604YeHn 6MONOrNYHN n3cnes-
BaHUS BbPXy (DOPMOBOTO pasHoobpasue,
0COGEHOCTM Ha pacTexa M OTHOLLIEHNETO
Ha OOMKHOBEHMS ApsiH KbM 6Gonectn u
HenpusTenu ca npoeegeHn B Mongosa ot
Leontyak (1984) u Dudukal and Imaliyev
(1985). YcTtaHoBEHM ca ¢hopmaTa 1 ouBe-
TABAHETO Ha N/of0BeTE NPU eCTEeCTBEHU
APAHOBK nonynauuu.

ECTecTBEHOTO TrEeHEeTUYHO pasHo-
obpasne OT OOMKHOBEH ApsiH B Typuus
CblLO € MHOro ronsamMo. Bbpxy npoyuysa-
HETO My ca MOCBETEHU N3cneaBaHMATa Ha
Ercycly (2004) n Karadeniz et al. (2007).
OT6paHn ca eaponsiofHN APAHOBU POPMU.

mass of the fruits of the major part of the
widespread wild forest forms.

The purpose of the present study is to
examine the pomological characteristics
of the new large-fruited forms compared
to those of established and wide-spread
Bulgarian cultivars and to recommend
some of the new forms for breeding,
official registration as new cultivars and
their introduction into future tree orchards.

Key words: cornelian cherry,
Cornus mas L., pomological
characteristics

INTRODUCTION

Unlike most fruit species, cornelian
cherry is represented by a limited number
of cultivars (150-200 varieties), but with a
wide variety of forms distributed in nature.
The natural cornelian cherry deposits in
Crimea and the whole Black Sea coast,
the Caucasus, the Balkan Peninsula,
Moldova, Turkey and other countries and
regions in southern Europe are full of form
diversity, including with large-fruited
forms.

A  number of studies from
neighbouring as well as from more distant
countries are devoted to the genetic
diversity and selection of new cultivars of
cornelian cherry.

In-depth biological research on the
natural form diversity, growth
characteristics and resistance of cornelian
cherry to diseases and pests were
conducted in Moldova by Leontyak (1984)
and Dudukal and Hasmaliev (1985).
Described were also the shape and
colouring of the fruits in natural cornelian
cherry populations.

The natural genetic variety of
cornelian cherry in Turkey is also very
large. Focused on this research were
Ercycly (2004) and Karadeniz et al.
(2007), they selected large-fruited
cornelian cherry forms.
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CenekymoHHaTa pabota U MNomor-
OTMYHM MPOYYBaHWNA BBPXY €ECTECTBEHU
nonynauum OT OOBWKHOBEH [psH ca
nposegeHn n B Cbpbus. borara Konekums
OT MECTHU W WHTPOAYLMPaHU [APSHOBU
coptoBe ” dhopmMn e Ccb3gajeHa B
YHusepcuteTa B HoBu Cag (Bijeli¢ et al.,
2009; Bijeli¢, 2011; Bijeli¢ et al., 2008;
Bijeli¢ et al., 2015).

Upes 13non3saHeTo Ha MONeKynsap-
H/Y TEXHOMOTMN e K3cneaBaHo ecTecTse-
HOTO reHeTMYHO pasHoobpasune nNpu o6uk-
HOBeHMA ApsiH B MpaH (Hassanpour et al.,
2013).

B Pycusa ca nposefeHn uscnepsa-
HUA BBbPXY arpobmosniornyHute Xxapakre-
PUCTUKM 1 NEPCNEKTUBUTE 3a OTINexgaHe
Ha efponnoaHn ApsaHOBY dOPMU B NPUKY-
b6aHckata oBowapcka 3o0Ha (Kravchuk,
2003).

Boratm reHeTnuHn pecypcu OT
OOVKHOBEH ApsH Ca MpOy4YeHW Ha Tepu-
TopusATa Ha YKpaiHa, KbAeTo ca Cb3fa-
[OEHV 1 Haii-ronsm 6poi eaponaoaHn cop-
ToBEe M DOPMM B T.4. U XbATONNOLHWN. B
YkpaliHa gpsiHa ce OTr/iexaa Karo KynTy-
PeH OBOLLEH BUA Ha O6LWMPHM MO

(Mezhenskiy, 2005; Klimenko, 2007;
Klimenko, 2013).
EcTtecTBEHOTO (DOPMOBO  pasHo-

obpasne oT 06UKHOBEH ApsiH B bbarapus
€ MHOro rosiiMo 1 npeacTasBnsiBa Hens-
yepnaem reHeTM4YeH M3TOYHUK 3a Ceslek-
Uusi Ha HOBW eaponaiogHn hopmn U cop-
ToBe. KaTto KynTypHO OBOLWUHO pacTeHue
OpsiHa e npefctaBeH OT NeT ouuMasiHo
npu3Hatn Obarapckm cCopToBe W pasHo-
o6pasue oT egponsiogHn hopmu, MacoBo
oTrnexaaHn B ABOPHU W BUHW MECTa,
OBOLUHM pascajHULM U CMECEHN OBOLLHU
rpagvHu. pes nocnegHuTe roAvHW ce
HabnwgaBa TeHAEHUMS Ha  3acunieH
WHTEPEC KbM Cb3faBaHe Ha CamoCTOs-
TE/THN HacaXaeHNst 0T 0BMKHOBEH ApsiH.

B Bbarapusa He e umasio ocumuman-
Ha cefnekyMoHHa nporpamMa 3a nogobps-
BaHe Ha COpTOBMSA CbCTaB OT OOMKHOBEH
OpsH. Bcrykm 6barapckn coptoBe 1 egpo-
nnogHn copmn ca otbpaHn kaTo pesyn-
TaT OT T.H. HapoAHa u filbuTesncka cenek-

The selection work and the
pomological studies on natural
populations of cornelian cherry have also
been conducted in Serbia. A rich
collection of local and introduced
cornelian cherry cultivars and forms was
created at the University of Novi Sad
(Bijelic et al., 2009; Bijelic, 2011; Bijelic et
al., 2008; Bljelic et al., 2015).

Through the use of molecular
technologies, the natural genetic diversity
of the common cornelian cherry in Iran
has been investigated. (Hassanpour et al.,
2013).

In Russia, studies have been
conducted on agrobiological characteristics
and the prospects for cultivation of large-
fruited cornelian cherry forms in the
Pricubanska fruit-growing area (Kravchuk,
2003).

Rich genetic resources from
cornelian cherry have been explored on
the territory of Ukraine, where the largest
number of large-fruited cultivars and
shapes are created, including yellow-
fruited. In Ukraine, the cornelian cherry is
grown as a cultivated fruit species on vast

areas (Mezhenskiy, 2005; Klimenko,
2007; Klimenko, 2013).
The natural form diversity of

cornelian cherry in Bulgaria is very large
and represents an inexhaustible genetic
source for the selection of new large-
fruited forms and cultivars. As a cultivated
plant, the cornelian cherry is represented
by five officially registered Bulgarian
cultivars and a variety of large-fruited
forms, mass-grown as individual trees
mainly in backyards and villas, fruit
nurseries, mixed orchards and others. In
recent years, there has been a tendency
for increased interest in the creation of
cornelian cherry orchards.

In Bulgaria there is no official
breeding program for the improvement of
the cornelian cherry assortment, thus all
registered Bulgarian cultivars and large-
fruited forms have been selected from
local resources by common folk or
enthusiasts. In parallel, large-fruited forms
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uma. YcnopegHo ¢ ToBa MHOrOKpaTHO ca
BHaCSAHN eaponnogHn opMu 1 copToBe
OT CbCeAHMN ¥ NO-AasIEYHN CTPaHW.

MbpBUTE TPU Hal-KOHCONMANPaHU
€CTeCTBEHN eaponnogHn hopMmn 06UKHO-
BEH [psH ca npu3HaTy ouuManHo kaTo
6barapcky coptose npes 1983r. n HocAT
MECTHUTE HauMMeHOBaHUs KasaHMbLUKu
KpyLioBuaeH, MaHyapeBcky LMANHAPUYEH
n LymeHckn npoabarosat (Tsolov, 1983;
Lazarov and Zhivondov, 2014). 3Hauu-
Te/IHO Mo-kbCHO, npe3 2007r. ca odwu-
LUMasiHO Mpu3HaTK 3a COpTOBE ApYyru [Be
€CTecTBEHN (hopMU OBUMKHOBEH ApsiH, Ha
KOUTO ca JafeHn HavMeHoBaHusATa [laH-
YyapeBCKUN ANUeBNAEH U XbNT XamKUNckn
(Lazarov and Zhivondov, 2014).

Hali-0o6CTOoNHN  npoyyBaHMa  Ha
6barapcku coptose U popMru 0O6UKHOBEH
ApsiH B Bvarapusa ca nposegeHn ot Tsolov
(1983). YcTtaHOBEHUTE OT aBTOpa AaHHW,
OTHOCHO MOMOJIOTMYHUTE XapaKTePUCTUKN
Ha copToBeTe ca efHOMOCOYHM C Tesu,
YCTaHOBEHM B MO-KbCHW NPOy4YBaHWs, Npo-
BELEHN OT Apyrn Gbarapcku uscrneposate-
nn  (Zhivondov, 2012; Zhivondov et al.,
2007).

3aBULLIEHNAT MHTEPeC KbM Cb3Aa-
BaHe Ha HacaxeHus OT 06MKHOBEH ApPsH
npe3 nocnegHWTe rogvHu u 6GoratoTo
hopMoBO  pasHoob6pasue,  Hanoxmxa
Heob6xoAMMOCTTa fa Ce NOTbpPCAT HOBU
egponsogHn copmu, ga ce npoydat
NMOMOJIOTMYHNUTE UM XapaKTepUCTUKM, KaTo
Ce CpaBHAT C Te3W Ha YTBbPAEHU WU
pasnpocTpaHeHn ObArapcku  COpTOBE.
KpaiiHute uenn ca pa ce npenopbyar
HAKOM OT HOBMTE efponniofHn dopmn 3a
pasmHOxaBaHe, ouLManHO npu3HasaHe
KaTO HOBW COPTOBE W BHEAPABAHETO UM B
6blelmn HacaxaeHus. Hait-egponnogHute
fJa ce npenopbyaT 3a W3NoM3BaHe B
CenekumMsTa Ha HOBY COpPTOBE.

MATEPWNAN N METO4WA

B  HacToOsILOTO  MOMOJIOFMYHO
uscrnieBaHe ca BK/IHOUYEHU MET MECTHU
eponsiofHn hopmMu, U3OVPEHN B pe3yi-
TaT OT MPOBEAEHM HAy4YHU eKcrneanumu,
HOCELLM BPEMEHHU UMeEHa crnopej reo-

and cultivars have been introduced many
times from neighbouring and more distant
countries.

The first three most consolidated
natural large-fruited forms of cornelian
cherry are officially registered as
Bulgarian cultivars in 1983 and bear local
names ‘Kazanlashki krushoviden’,
‘Pancharevski tsilindrichen’ and
‘Shumenski prodalgovat’ (Tsolov, 1983;
Lazarov and Zhivondov, 2014).
Significantly later in 2007, officially
registered as cultivars are another two
natural forms of cornelian cherry, which
are named as ‘Pancharevski yaytseviden’
and ‘Zhalt Hadzhiyski’ (Lazarov and
Zhivondov, 2014).

Most extensive studies of Bulgarian
cultivars and forms of cornelian cherry in
Bulgaria were conducted by Tsolov
(1983). The pomological characteristics
established by the author are confirmed
and corresponding to the later studies
carried out by other Bulgarian researchers
(Zhivondov, 2012; Zhivondov et al., 2007).

The increased interest in planting
orchards of cornelian cherry in recent
years and the rich natural form diversity,
necessitated the need to look for new
large-fruited forms, to study their
pomological characteristics, comparing
them with established and distributed
Bulgarian cultivars. The final goals are to
recommend some of the new large-fruited
forms, registration as new cultivars and
introduction into future cornelian cherry
orchards. The ones bearing the largest
fruits are to be recommended for use in
the selection of new cultivars.

MATERIAL AND METHODS
The present pomological research
includes five local large-fruited forms,
found as a result of scientific expeditions
carrying temporary names according to
their geographical origin — ‘Vratsa-Kastel’,
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rpadpckma um npomsxod — Bpaua-Kacten,
AnteHcku, Lapurpagckm xunT, LWaHapsH
n ATKoB ApsH. B nscnegsaHeTo ca BK/IO-
YeHU 1 YeTnpun oT BbIrapckMTe CopToBe —
KasaHnbllKM KpywosuaeH, NaHyapeBcku
UMIMHApuyeH, LLymeHckn npoabarosart m
XKbnT Xamkuitickn, Ha KOUTO ca Hanpase-
HU aKTyaslHu MOMOJIOTUYHN XapakTepuc-
TVKKW, 6asupaHy Ha HOBU Hab6MAEHUA U
OaHHW.

CopToBeTe KasaH/NbLUKM KPYLLIOBU-
AeH, MaHyapeBckn uunuHapuyeH u Lly-
MEHCKM MPOAbAroBaT ca Hai-u3BeCcTHU ©
MacoBO pas3npoCcTpaHeHn 13 TepuTopusaTa
Ha cTpaHaTa. CopTbT XXbNT XamKniickm e
cnabo pasnpocTpaHeH, OCHOBHO B OTAe/-
HW paioHn Ha CesepHa Bbarapus u no-
MaJ/IKO B HXHM YacTu Ha cTpaHarta. Cb-
LWMAT e 1 No-Masiko npoydeH. Egponnoga-
HaTa chopma Bpaua-Kacten e cb3ganeHa
oTr nwbutens KoctaguH To[opoB BbB
Bpaua, upe3 oTéop Ha ceMeHHU hopmMu,
noslydeHn OT efponsiogHn copToBe W
hopMU, PasMHOXEHWN MO CEMEHEH NbT C
Luen npou3BOACTBO Ha MNOAJOXKM 3@
npucaxpaHe. ANTEHCKM e MHTpoAyuupaH
6e3 HauMmeHOBaHWe npe3 1964r. oT
Hukutckata 60TaHM4Yecka rpaguvHa Kpali
rpag “Anta, KpumMcks nosiyocTpos, B
WHcTuTyTa no osowapctso B [Mn1oBAMB.
LlapurpaZickm XbNT € NpeHeceH B MUHa-
noto oT NctaHbyn B 0BOLHUA pa3cajHuK
B rp. KazaHnbK, KbeTO ce e pa3mMHOoXa-
Bas1 orpaHnyeHo. 3anaseHun ctapu abpse-
Ta OT Hero 6sxa OTKpUTU B [BOpa Ha
Voppan Koes ot c. Cko6eneso Ao rp.
KasaHnbk. WaHapsiH e oTbpaHa mMecTHa
hopma oT CTaHio ViBaHOB, pa3sMHOXeHa u
CcbXxpaHeHa B c. WaHoBo, o6nact Crapa
3aropa. ATKOB JpsiH e OTKpuTa e4ponsios-
Ha chopma B yacTeH ABop B rpag MNnosavs.

Bcuukn coptoBe M HOBOOTKPUTU
dhopMM ca pasMHOXEHW U 3acafeHun 3a
oTrnexpaaHe v npoyysaHe npean 16 rogm-
HW, B YaCTHO KOJIEKLMOHHO HacaxjeHue
Kpaii noeame. MOMONOrMYHUTE oOMNUCa-
HMUA Ha neTTe egponnogHu chopmu ca
npeAcTaBeHW B HACTOALLOTO M3cnefBaHe
3a nbpBM NbT. HabnwogeHusaTa n npoyud-
BaHUATaA ca NpoBeAeHn npe3 nepuoja

‘Yaltenski’, ‘Tsarigradski zhalt’,
‘Shandryan’ and ‘Atkov dryan’. The study
also includes four of the Bulgarian
cultivars — ‘Kazanlashki krushoviden’,
‘Pancharevski tsilindrichen’, ‘Shumenski
prodalgovat’ and ‘Zhalt Hadzhiyski’, which
are described using new up-to-date
observations and data.

The cultivars of ‘Kazanlashki
krushoviden’, ‘Pancharevski tsilindrichen’
and ‘Shumenski prodalgovat’ are the most
common and widespread throughout the
country. The cultivar ‘Zhalt Hadzhiyski’ is
poorly distributed, mainly in different
regions of northern Bulgaria and less in
the southern parts of the country. The
same is less studied. The large-fruited
form ‘Vratsa - Kastel’ was created by the
fruit growing enthusiast Kostadin Todorov
in Vratsa, by selecting of seedlings
derived from large-fruited cultivars and
forms to be used for the purpose of
propagation of rootstocks. ‘Yaltenski’ was
introduced at the Fruit Growing Institute -
Plovdiv, without a name in 1964 from
Nikita botanical garden near Yalta
(Crimean Peninsula). In the past,
‘Tsarigradski zhalt' has been transferred
from Istanbul to the fruit nursery in the
town of Kazanluk, where its propagation
was limited. Preserved old trees from it
were found in the yard of Yordan Koev
from Skobelevo near the town of
Kazanluk. ‘Shandryan’ is a local form,
selected by Stanyu Ivanov, propagated
and preserved in the village of Shanovo,
Stara Zagora. ‘Atkov dryan’, large-fruited
form, was discovered in a private yard in
the city of Plovdiv.

All cultivars and newly discovered
forms have been propagated and planted
16 years ago for cultivation and study, in a
private collection orchard near Plovdiv.

Observations and studies were conducted
during the period 2014-2018, according to
the accepted methodologies for studying
plant resources in the fruit-growing.
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2014-2018r. cbrnacHo npueTuTe MeTogu-
K/ 3a U3ydyaBaHe Ha pacTuTenHuTe pecyp-
cu B oBolapcteoTo. [penctaBeHn ca
ocpefHeHW  AaHHM  3a  [OCOYeHus
neTroguLLeH nepunoa.

PE3YJITATU N OBCBXXOAHE
OCHOBHWTE MOMOJIOTMYHN XapakTe-
PUCTUKM, KaKTO M NOAXOAAWMTE onpaLlun-
TeNu Ha BCEKM OT Npoy4BaHMTE COPTOBE U

hopmm ca oTpaseHu B Tabnmum 1, 2 n 3.

Average data for the five-year period is
presented. The pomological descriptions
of the five large-fruited forms are
presented in this study for the first time.

RESULTS AND DISCUSSION
The main characteristics and the
appropriate pollinators of each of the
studied cultivars and forms are reflected
in Table 1, 2 and 3.

Tabnnuya 1. OCHOBHU NOMOJIOTMYHN XapaKTePUCTUKN
Table 1. Main pomological characteristics

c [bpBo - cuna Ha Y3psiBaHe Ha OupeTtaBaHe Ha
opT / dopma dopma Ha nnoga
Cultivar / Form pacTex nnoaoseTe ryoposata koxMua Fruit shape
Tree vigor Fruit ripening time | Colour of fruit skin
15 - 31 aBryct
IATKOB ApsH’ yMepeH (cpepgHo paHo) yepBeHa LUUAMHAPYHA
‘Atkov dryan’ medium 15 - 31 Aug red cylindrical
(medium)
LUWNUHAPUYHA U
Bpaua - Kacten' |ymepeH Ao cuneH 25 - 31 asryct TbMHOYEpBEHa | KPyLLOBUAHA (Bapupalla)
. , ; (kbCHO) A
Vratsa - Kastel medium to strong 25 .31 Au dark red cylindrical to pear-shaped
g (late) !
(varing)
15 - 30 tonu (MHoro
KbAT Xamxuiickn' | cnab fo ymepeH paHo) XbnTa LUMNnHAPYHA
‘Zhalt Hadzhiyski’ | weak to medium | 15 - 30 July (very yellow cylindrical
early)
KasaHNbLKu 01 - 10 cent (MHOro
KpyLuoBuaeH’ yMepeH [0 cuseH KbCHO) TbMHOYEpBEHa KpyLuoBugHa
‘Kazanlashki medium to strong| 01 - 10 Sept (very dark red pear-shaped
krushoviden’ late)
MaHuapeBCcku 15 - 31 aBryct
LMnuHapuYeH’ yMepeH (cpepgHo paHo) yepBeHa UMNMHAPYHA
‘Pancharevski medium 15 - 31 Aug red cylindrical
tsilindrichen’ (medium)
15 - 25 aBryct
Llapurpagcku bt yMepeH (cpepgHo paHo) Xbnta LUUAMHAPYHA
‘Tsarigradski zhalt’ medium 15 - 25 Aug yellow cylindrical
(medium)
15 - 31 aBryct
LLlaHapsH’ YMepeH [0 cueH (cpepHo paHo) TbMHOYepBeHa 6buYBOBMAHA
‘Shandryan’ medium to strong 15 - 31 Aug dark red barrel-shaped
(medium)
LLlyMeHCKu 01 - 10 cent (MHOro KPYyLUOBUAHO -
npogbarosar’ YMepeH [0 cueH KbCHO) TbMHOYEepBeHa 6yTUNKoBUAHa
‘Shumenski medium to strong| 01 - 10 Sept (very dark red pear-shaped to bottle-
prodalgovat’ late) shaped
01 - 15 cent (MHOro KPYLLIOBUAHO -
AnTeHckn’ yMepeH [0 cuseH KbCHO) TbMHOYEpBEHA 6yTUIKOBUAHA
'Yaltenski’ medium to strong| 01 - 15 Sept (very dark red pear-shaped to bottle-
late) shaped
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Tabnuuya 2. OCHOBHU BUOMETPUYHN AaHHN
Table 2. Biometrical data

MaKcUMaHa Maca CpepgHa maca CpepgHa maca Ha PaHaemaH Ha
Copr / dopma Ha nnoga Ha nfoga KocTunkaTa N/1010BOTO Meco
. . ; Average fruit Average stone Fruit / Stone weight
Cultivar / Form Max fruit weight weight weight ratio
o [ [o] (%)
ATKOB ApsiH’
‘Atkov dryan’ 9.00 7.14 0.64 91.05
Bpaua - Kacren 14.00 9.46 0.56 94.13
Vratsa - Kastel
XKbnT Xamxuiickn'
‘Zhalt Hadzhiyski 4.30 3.64 0.38 89.65
KasaHbLiku
KpyLLOBIAEH 9.50 7.84 0.75 90.48
Kazanlashki
krushoviden’
MaHyapeBcku
LUMAVHOPUYEH’
‘Pancharevski 9.50 7.69 0.75 90.30
tsilindrichen’
Llapurpagcku
XbAT 6.50 5.44 0.48 91.21
‘Tsarigradski zhalt’
Wanppar' 6.50 5.33 0.57 89.23
Shandryan
LLlymMeHcKu
rpoAb/rosar 10.50 8.78 0.78 91.19
Shumenski
prodalgovat’
sinrenckw 10.50 8.79 0.81 90.84
Yaltenski
Tabnuua 3. NMoaxoaawm onpawmTenm
Table 3. Suitable pollinators
Copt / dopma Onpatwurenun
Cultivar / Form Pollinators
ATKOB gpsH’ LLlymeHckn npogbarosar’; 'Llapurpaackn xuat'; YXKunt Xamkuincku’
‘Atkov dryan’ ‘Shumenski prodalgovat’; ‘Tsarigradski zhalt’; ‘Zhalt Hadzhiyski’

Bpaua - Kacten'
‘Vratsa - Kastel’

Bcuuky gpyru copToBe 1 hopmm

All other cultivars and forms

XKbat Xagxuinckn'

KazaHnbLKK KpyLioBuaeH'; TlaHyapeBcku uunvHapuyen’; 'LLiymeHckn npogbwarosar’

‘Zhalt Hadzhiyski’ ‘Kazanlashki krushoviden’; ‘Pancharevski tsilindrichen’; ‘Shumenski prodalgovat’
KasaHnbLiukm MaHyapeBcku umnuHapuyeH’; 'LLymeHcku npoabsarosar’; ‘Liapurpagckun Xuvnt'; YXKunt
KpyLuoBuaeH’ Xapxuiackn'

‘Kazanlashki ‘Pancharevski tsilindrichen’; ‘Shumenski prodalgovat’; ‘Tsarigradski zhalt’; ‘Zhalt
krushoviden’ Hadzhiyski’

MaHuyapeBCckn KasaHnbluky kpywosugeH'; 'LLymeHckn npogbarosar’; YKbaT XamKuncku';
LUMIMHApUYeH’ ‘Lapurpagckm XbunT'; "AnTeHcku’

‘Pancharevski ‘Kazanlashki krushoviden’; ‘Shumenski prodalgovat’; ‘Tsarigradski zhalt’; ‘Zhalt
tsilindrichen’ Hadzhiyski’; ‘Yaltenski’

Llapurpanckun xuvnr’
‘Tsarigradski zhalt’

BCUYKM ApYrv YepBEHOMNIOAHU COPTOBE U (hOPMU

All other red-coloured cultivars and forms

LWaHapaH’ Bcuukn gpyru coptose 1 hopmm

‘Shandryan’ All other cultivars and forms

l:'é%“giﬁ';g ar MaHuyapeBCckn |._|,V|n_v_|H,u,pw|eH’; ’KasaHnLLUK_m prmos_m,qu'

. : , ‘Pancharevski tsilindrichen’; ‘Kazanlashki krushoviden’

Shumenski prodalgovat

AnTeHckn’ KazaHnbLUKK KpyLoBuaeH'; TlaHyapeBCKu LUMHApuYeH'; 'Liapurpagcku Xunt’
‘Yaltenski’ ‘Kazanlashki krushoviden’; ‘Pancharevski tsilindrichen’; ‘Tsarigradski zhalt’
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OT cbWuTEe € BUAHO, Ye CbC cnaob
[0 YMepeH pacTex e camo AbpBOTO Ha
copta XXbnT Xampkuiickn. C ymepeH pac-
TeX Ce XapakrepusupaT AbpBeTaTa Ha
copTa MNaHyapeBCcKy LUMHOPUYEH 1 dop-
MuTe ATKOB ApsH n Llapurpagckum XunT.
[bpBeTata Ha ocTaHanMtTe copToBe U
hopmMu AeMOHCTpUpaT ymMepeH A0 CufeH
pactex. Hail-egpu ca nnogosete Ha
thopmaTa Bpaua-Kacten, umsato cpefHa
Maca e 9,46g, kaTo oTAenHUTE NnJogoBe
pocturat go 14g. MHoro egpu ca u nno-
JoBeTe Ha copTa LUymeHckn npogbarosat
n phopmata HAnTteHckn. Hai-mankm ca
nnogoBeTe Ha copta XbAT XamKUNCKn —
efBa 3,649, kaTo OTAE/IHM NNoAoBE [0C-
Turat go 4,3g. C TakaBa cpefjHa maca ca
nnofoBeTe Ha No-rofisMara yacTt oT Ma-
COBO pasnpocTpaHeHnTe ecTecTBeHN rop-
ckn cpopmu. C TUNUYHA KpyLuosuaHa dop-
Ma ca nsiofoseTe Ha copta KasaHnbLUKu
KpywosugeH. C unnuHgpuyHa gopma ca
Te3n Ha copToBeTe lMaH4YapeBCKU LNANH-
ApvdeH, XbnT Xamkuiickn n egponnioa-
HUTe dopmn ATKOB ApsH U Llapurpaackm
XbnT. C TunnyHa 6byYBOBMAHA dhopma ca
camo nsofoseTe Ha LWaHapsH, a Te3n Ha
oCcTaHa/iMTe MNpoy4yBaHW COpPTOBE Y
hopMKn AeMOHCTpUpaT npexogHn dhopmu
Ha nnojoserTe.

CpepfHata Maca Ha KOCTUKUTE Ba-
puvpa ot 0,38g npu copTa XXbAT XamKuii-
ckm o 0,81g npu dopmaTa HANATEHCKU.
PaHgemMaHbT Ha N10A4OBOTO MECO € Haii-
HUCBK Mpu nfofdoBeTe Ha dopmara
LWaHapsH 1 copta XbNT XamKuIiicku, kon-
TO ca 1 Hanl-gpebHonnogHu. Hali-Bucok e
paHgemaHa Ha nn1o040BOTO MecO npw
hopmaTa Bpaua-Kacten. OupeTsiBaHETO
Ha nnojosara Koxuua npyv YepseHonnos-
HWUTe copToBe ¥ hopMu Bapupa OT YEpPBEHO
[0 TBMHOYEPBEHO B Pa3/IMYHU HIOAHCK.

Y3psiBaHeTO Ha nfogoBeTe 06xBa-
La He MaJTbK Nepuop oT Haf ABa Mecela.
Mpu ycnosuaTa Ha MNoBAUBCKUA pernoH
NbpBU y3psABaT MNJ040BeTE Ha copTa
Xbnt  Xamkwuiickm — npe3  BToparta
NnosIoBMHA Ha KU, a Hall-KbCHO y3psBart
Te3n Ha dopmata HANTEHCKM — KbM
cpefara Ha cenTemMBpw.

From the same it is evident that
with weak to moderate growth are only
the trees of the cultivar ‘Zhalt Hadzhiyski'.
Characterized by moderate growth are the
trees of the cultivar ‘Pancharevski
tsilindrichen’ and the forms ‘Atkov dryan’
and ‘Tsarigradski zhalt’. The trees of the
other cultivars and forms show moderate
to vigorous growth. The largest fruits are
those of the form ‘Vratsa-Kastel', whose
average mass is 9.46g, as some of the
fruits could reach 14g. The fruits of the
cultivar ‘Shumenski prodalgovat’ and the
form ‘Yaltenski’ are also very large. The
cultivar ‘Zhalt Hadzhiyski’ has the smallest
fruits — only 3.64g as average and could
reach 4.3g. Such is the average mass of
the fruits of the majority of the natural
forest forms. With a typical pear-shaped
form are the fruits of the cultivar
‘Kazanlashki krushoviden'. Cylindrical shape
have the fruits of cultivars ‘Pancharevski
tsilindrichen’, ‘Zhalt Hadzhiyski’ and the
large-fruited forms ‘Atkov dryan’ and
‘Tsarigradski zhalt'. Typical barrel-shaped
fruits are only the fruits of ‘Shandryan’,
and those of the other studied cultivars
and forms demonstrate transient shapes
of the fruits — cylindrical to pear-shaped.

The average mass of the stone
ranged from 0.38g in the cultivar ‘Zhalt
Hadzhiyski’ to 0.81g in the form
‘Yaltenski’. The ratio between fruit flesh
and the stone is the lowest in the form
‘Shandryan’ and the cultivar ‘Zhalt
Hadzhiyski’, which also have the smallest
fruits. That ratio is the highest in the fruits
of ‘Vratsa-Kastel'. The colouring of the
fruit skin in the red-fruited cultivars and
forms vary from red to dark red in different
shades.

The ripening of the fruit covers not
that short period of more than two
months. Under the conditions of the
Plovdiv region, the fruits of the cultivar
‘Zhalt Hadzhiyski’ ripen first — in the
second half of July, and at the last to ripen
are those of the form ‘Yaltenski’ — Mid-
September.
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Kato TMnuyHo KpbCTOCAHO onpatl-
BalLO Ce pacTeHve, B3aMMOOTHOLLEHNATa
Ha orpaluBaHe 1 onsoxjaHe npu apsHa
ca V3KNIYNTEsIHO BaxHW. MNpoyyBaHuATa
B TOBa HarnpasJ/ieHMe Nnokasaxa, Ye BCEeKu
yepBeHoN/Ao4eH copT wnu opma, ce
onpaluBa Nb/IHOLEHHO OT BCEKW XbATOMNSO0-
AeH n obpaTHo. MHoro gobpe ce onpawBsar
B3aVMMHO copToBeTe KasaH/TbLUKM KpyLUIO-
BuaeH, MaHyapeBckn umnuHapuyeH, LLy-
MEHCKM npoabaroBat u XXbAT XamKui-
ckn. Hai-egponnogHata ¢opma Bpaua-
Kacten u WaHapsiH ce onpawsart gobpe
OT BCUYKM ApYyrv OT u3creBaHUTe COpTo-
Be 1 copmu. He ce onpawsar pgobpe
nomexay cu copta LLymeHcku npoabro-
BaT M popmara ANTEHCKW, KakTo 1 MNaH-
YyapeBCKN UUNUHAPUYEH C ATKOB APSH.

MoMOSIOrMYHN  onucaHus
npoyyBaHnTe COPTOBE U (hOpPMMU.

Ha

KasaHnbLWKN KpyLLOBUAEH

ObpBOTO € C ymepeH [0 cuneH
pactex. dopmara Ha KopoHaTa Bapupa oT
KbNboBMAHA [0 pasfiarta U e cpegHo
recta. [bnarute netopactM ca cpegHo
febenn, ¢ aHToUMaHOBO OLBEeTSABaHE KbM
Bbpxa, OBnaceHu. Mexaysb3nvaTa ca
cpegHo abnrn (7-9cm), cbc cnabo
N3NbKHaNN BB3NWU. JINCTHUTE MBLMKM MO
TAX Cca OT/NeneHn oT fertopacta, a no
KbCUTE  K/IOHYeTa ca  NpuaenHasnu.
MnogHUTE NBNKM ca eapu, KbN6oBUAHW, C
MasIko Bpbxye. bpoAT Ha uBeTyeTara B
cblBeTMe Bapupa Hali-uecto mexay 20 u
24.

MnogoseTe y3psABaT nNpes3 mbpeaTa
JeceTgHeBKa Ha centemBpu. Te ca egpu,
C TUMUYHA KpylloBmaHa dopmMa, CbC cpef-
Ha Maca 7,84g u pasmepu 31x17,5mm.
MnogoBata Koxuua € TbMHOYEpBeEHa,
nbCKkaBa, CcpefHo  fdebena,  Kpexka,
HeobenBalwa ce oT MecoTo. [11040B0OTO
MEeCO € HEeXHO, COYHO, YepBEHO, C Npus-
TeH Hakucensasau, BKyc u 90,48% paHpe-
MaH (CbOTHOLLEHNE MeXxay M/1040BO Meco
N KocTuska). NnogHata ApbXka e cpegHo
Abnra (16-18mm), xbNTO-3€/1€Ha, (PUHO
oBflaceHa, MoOHAKora C  KPywoBWAHO

As a typical cross-pollinating plant,
the relationships between pollination to
fertilization in the cornelian cherry are
extremely important. Studies in this
direction showed that each red-fruited
cultivar or form is well pollinated by any
yellow-fruited and vice versa. Very well

pollinate each other the cultivars
‘Kazanlashki krushoviden’, ‘Pancharevski
tsilindrichen’,  ‘Shumenski  prodalgovat’

and ‘Zhalt Hadzhiyski'. The Largest-fruited
form ‘Vratsa-Kastel' and ‘Shandryan’ are
well pollinated by all other of the studied
cultivars and forms. The cultivar
‘Shumenski prodalgovat’ and the form
‘Yaltenski’ do not pollinate well each
other, as well as ‘Pancharevski
tsilindrichen’ with ‘Atkov dryan’.

Pomological descriptions of the
studied cultivars and forms.

‘Kazanlashki krushoviden’

The tree has medium to strong
vigour. The shape of the canopy ranges
from the semi-upright to spreading and it
is moderately dense. The long shoots are
moderately  thick, with  anthocyanin
colouring to the top, with pubescence.
The internodes are medium long (7-9cm
with slightly protruding nodes. The leaf
buds on them are peeled off from the long
shoots, and on the short twigs are
adherent. The flower buds are large,
globular, with a little tip. The number of
flowers in the inflorescence varies most
often between 20 and 24.

The fruits ripen in the first ten days
of September. They are large, with a
typical pear-like shape, with an average

weight of 7.84g and dimensions
31x17.5mm. The fruit skin is a dark red,
shiny, medium thick, fragile, not

separating from the fruit flesh. The flesh is
tender, juicy, red, with a pleasant sour
taste and 90.48% yield (fruit flesh to stone
ratio). The fruit stalk is medium long (16-
18mm, vyellow green, with fine
pubescence, sometimes with pear-shaped
thickeningclose to the fruit. The stone is
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yoebeneHne pno nnoga. Koctunkara e
Masika, CbC cpegHa Mmaca 0,759 wu
pasmepu 19x8mm. Ts e cBeTno KadsBsa,
3a0CTpeHa B ocHoBarTa.

MnogoseTe y3psaBaTt MoYTU OPYKHO
U moraT ga ce npubupar Ha efHa pbka.
MpeavBpemMeHHOTO okansaHe e cnabo.
LibpTexsbT e 06uneH v Npoab/iKUTESEH.
[aBa pefloBHM U MHOro [06pu PEKONTU.
Pagko ce yBpexga oT 6onectn u
HenpuaTenu.

MaH4YyapeBCKU LUINHAPUYEH

ObpBOTO € C ymepeH pacTtex. Ko-
poHaTa e pasnarta, cpegHo rocta. Abaru-
Te nieTopactu ca cpefHo aebenu, cBeTNo
3efleHn, 4YeTupupbbecTM KbM  BbpXa,
oBnaceHn. MexayBb3nmaTa ca CpegHo
abvnrm (8-9cm), cbC €1abo M3NbKHaNU
Bb3U. JINCTHUTE NBMKM MO TAX ca cnabo
OTNIeNeHn, a no crabute KIoH4YeTa ca
npwienHanau. MNnogHuTe NbNkM ca egpw,
noyTM KbAGOBWAHM W CbAbPXAT Hai-
4yecTo OT 22 A0 28 useTtyerta.

MnoposeTe y3psBaTr npes BTopaTta
nosnoBmHa Ha asryct. Te ca eppu C
uunnHapuYHa dopma, cbhbCc cpegHa maca
7,699 n pasmepun 29x20,5mm. MnoaoBa-
Ta KoXuua € spKoyepBeHa, /bCKaBa,
cpepHo gebena, Kpexka, monyorgenswa
OT MecoTo. [171040BOTO MECO € MHOro
HEXHO, COYHO, CBET/IOYEPBEHO, C Mpus-
TeH Hakucenssal, Bkyc U 90,3% paHge-
MaH. MnogHaTa gpbXka € cpefjHo gbara
(15-16mm), xbaTO-3€/1€Ha, (PMHO OBNa-
ceHa. KocTunkata e maska, CbC cpefHa
maca 0,759 1 pasmepu 17X7,6mm. Ts e
cBeTnokapsiBa, 6€3 3a0CTpPeHN Kpauuia,
nonyotaenswa.

MnoposeTe y3psBaT NOYTU APY>KHO
1 morat fa ce npubuvpat eAHOBPEMEHHO.
MpeaouBpeMEHHOTO oOkanBaHe e cnabo.
LbhTexbT € 06uneH 1 Npoagb/IHKUTENEH.
[aBa pefoBHM 1 06MIHKU pekonTu. Psako
ce Harmaga oT 60/1eCTU N HenpuUATENN.

LymeHCcKku npoabarosaT

ObpBOTO € C ymMepeH [0 cuneH
pacTtex. KopoHarta e pasnara [0 LUMPOKO
pasnarta, cpegHo rocta. [Avnrute

small, with an average weight of 0.75¢g
and dimensions 19x8mm. It is a light
brown, sharpened at the base.

The fruits ripen almost at the same
time and can be harvested in one hand
(stage). The fruit drop is weak. The
flowering is abundant and prolonged.
Yields very good and regularly. It is rarely
damaged by diseases and pests.

‘Pancharevski tsilindrichen’

The tree has moderate vigour. The
canopy is spreading, medium dense. The
long shoots are medium thick, light green,
quadrated to the top, with pubescence.
The internodes are medium long (8-9cm)
with slightly protruding nodes. The leaf
buds on them are slightly peeled off, and
on the weaker twigs are adherent. The
flower buds are large, almost globular and
contain most often from 22 to 28 flowers.

The fruits ripen in the second half of
August. They are large with cylindrical
form, with an average weight of 7.69g and
dimensions 29x20.5mm. Fruit skin is
bright red, shiny, medium thick, fragile,
semi-detachable from the fruit flesh. The
flesh is very tender, juicy, light red, with
pleasant sour taste and 90.3% vyield. The
fruit stalk is a medium long (15-16mm),
yellow green, with fine pubescence. The
stone is small, with an average weight of
0.75g and dimensions 17x7.6Mm. It is
light brown, without sharp ends, semi-
detachable.

The fruits ripen almost
simultaneously and can be harvested at
the same time. The fruit drop is weak. The
flowering is abundant and prolonged.
Gives regular and heavy crops. It is rarely
attacked by diseases and pests.

‘Shumenski prodalgovat’

The tree has moderate to strong
growth. The canopy is spreading to wide
spreading, medium dense. The long
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nertopactn ca paebenu, CBET03€/EHMN,
4eCcTo C aHTOLMaHOBO OLBETABaHE KbM
C/TbHYeBaTa CTpaHa, YeTupmpbL6eCcTU KbM
Bbpxa, OBnaceHu. Mexaysb3nmaTa ca
cpegHo Aabnrm go Abnrm (8-9cm), cbC
cnabo  uM3NbkHa/IM  BbL3/U.  JIUCTHUTE
MbMKM MO TAX Ca OT/IENEHU OT fleTopacTta
nog brea 30°. C HamasnigBaHe Ab/oKMHaTa
Ha KMOHYETO JIMCTHUTE MbMKM ca BCe MO
Jonenexun. MNnogHWTe NbMAKM ca edpu, ¢
hopma 61m3ka 40 KbNGOBUAHA, C MasKO
BPbXYE N CbAbPXAT Hal-4ecTo mexay 22
n 26 6pos LuBeTyeTa.

MnogoseTe y3psABaT nNpes3 mbpsaTa
JeceTgHeBKa Ha centeMBpu. Te ca MHOIO
efpn, C YABL/DKEHO KpywoBugHa fo
6yTuakoBMAHa hopma, CbC cpegHa Maca
8,789 n pasmepu 37,5x19,5mm. Mnopgo-
BaTa KOXuLa e TbMHOYEPBEHA, ThHKa [0
cpefHo febena, Kpexka, nonyorgenswa
OT MecoTo. [1/1040BOTO MECO U HEXHO,
COYHO, TbMHOYEPBEHO, CbC CBEX Hakuce-
nfABal BKYC, TbMHOYepBeH Ccok 1 91,19%
paHgemaH. lnogHaTa gpbxka e cpegHo
Avbnra (19-20mm), cBeTno 3eneHa, prHo
osnaceHa. Koctunkarta e cpefHo egpa, ¢
maca 0,78g v pasmepu 21,5%8,2mm. Ta e
cBeTnokamsaBa, CbC 3a0CTPEeHU Kpauwa,
nosyotaensLa.

MnogoseTe y3psaBarT B MpoAbJIXe-
Hue Ha 10 gHU u ce npubupaT Ha 2-3
pbue. lpeaMBpeMEHHOTO oOKansaHe e
cnabo. LUbgTexbT e obuneH un npoabii-
XuteneH. Nnogonasa pegoBHO N 06USTHO.
MHoOro pagko ce Hanaga OT 6051ecTy u
HenpusaTenu.

XbnT Xamkunckm

[bpBOTO € cnab Ao ymepeH pac-
Tex. KopoHaTa e rbcTta, ¢ KbNboBuaHa o
pasnata cpopma. Obnarute netopactu ca
TbHKWU, CBET/I03€/1EHN, YECTO C BMOMETOB
HI0aHC, oOBnaceHu. MexayBb3nusata ca
KbCW [0 cpefHo Awbnru (5-6cm), cbC
cnabo um3NbkHa/IM  Bb3MU.  JINCTHUTE
MbMNKM MO TAX ca OT/IENEHN, a NPU KbCute
KNoH4YeTa ca npwneneHu. lnogHute
MbMKM ca Masku, C Mo4vtu KbnbosBugHa
oopma, cnabo 3a0CTpeHM K CbabpXaT
Mexay 18 n 24 ysetyera.

shoots are thick, light green, often with
anthocyanin coloration on the sunny side,
quadrated to the top, with pubescence.
The internodes are medium long to long
(8-9cm) with slightly protruding nodes.
The leaf buds on them are peeled off from
the shoot at an angle of 30°. As the length
of the twig shortens, the leaf buds are
increasingly more adherent to the twig.
The flower buds are large, with a shape
close to globular, with a small tip and
contain most often between 22 and 26
flowers.

The fruits ripen in the first ten days
of September. They are very large,
elongated pear-shaped to bottle-shaped,
with an average weight of 8.78g and
dimensions 37.5x19.5mm. Fruit skin is a
dark red, thin to medium thick, fragile,
semi-detachable from the fruit flesh. The
flesh and tender, juicy, dark red, with a
fresh sour taste, dark red juice and
91.19% vyield. The fruit stalk is a medium
long (19-20mm), light green, with fine
pubescence. The stone is medium-sized,
with a mass of 0.78g and dimensions
21.5x8.2Mm. 1t is light brown, with sharp
ends, semi-detachable.

The fruits ripen for 10 days and are
harvested on 2-3 hands (stages). The fruit
drop is weak. The flowering is abundant
and prolonged. Fruits regularly and
plentifully. It is very rare to be attacked by
diseases and pests.

‘Zhalt Hadzhiyski’

The tree has weak to moderate
growth. The canopy is dense, with the
semi-upright to spreading habit. The long
shoots are thin, light green, often with a
violet tint and pubescence. The
internodes are short to medium long (5-
6cm) with slightly protruding nodes. The
leaf buds are peeled off and on the short
twigs are adherent. The flower buds are
small, almost globular in shape, slightly
pointed and contain between 18 and 24
flowers.
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Mnogosete y3psaBar MHOIMO paHo-
npes BTopaTta NosioBMHa Ha tonn. Te ca
MankM, € uuamMHgpuyHa dopma, Cbe
cpefgHa maca 3,649 1 pasmepm 21x17mm.
MnogoBata Koxuua € CBET/IOKBATA,
TbHKa, Kpexka, nonyotaenswa ce oOT
mMecoTo. [110goBOTO Meco € MHOro
HEXHO, COYHO, CBET/IOXBATO, C MPUATEH
Hakucenssall, BKYC U C HUCBK paHaemMaH —
89,65%. lMnogHata Apbxka e kbca (10-
11mm), TbHKa, XbNTO-3es1eHa. KocTuika-
Ta e MaJjka, TACHa, CbC cpefHa Maca
0,389 1 pasvmepu 13,5%6,1lmm. Ta e
ceeT/okaasa, nonyotTaensa.

MnogoseTe y3psABaT APYKHO U MO-
rat ga ce 6epat egHOBpPeMeHHO. Mpex-
[JEBPEMEHHOTO OKanBaHe e cnabo. Libg-
TeXbT € paHeH, HO ce 3acTbnBa C Apyru
coptoBe. CopTbT € ApeGHONNOAEH U C
no-HUCKNn A06vBM OT [OpyruTe COPTOBeE.
MnogoseTe He ca U3APBHXIUBY HA TpaHC-
nopT, MaHunynawlmm n cbxpaHssaHe. Vima
camo NIIBUTENCKN XapakTep.

Bpaua-KacTen

ObpBOTO € C ymepeH [0 cuneH
pactex. KopoHata e cpefHO rIbCTa, C
OBaJIHO-Kb16OBMAHA [0 LUMPOKO Kb/6O-
BUAHa dhopma. [barute netopactu ca
febenu, 3eneHn, ¢ aHToLuMaHoBa OKpacka,
oBnaceHn. MexgyBb3nuaTta ca gbnrm (7-
8cm), CbC CpegHO M3MbKHAIM  Bb3N.
JIncTHUTE NMBMKM NO TAX W MO KbCUTe
KfoH4YeTa ca npwnaenHanu. [nogHute
MbMKM ca MHOrO egpw, NoYTn Kbabosug-
HW, C MaJIKO BPbXYe U CbAbPXAT MexXay
22 1 26 6pos useTyeTa.

Mnoposete ys3psBaT CPaBHUTESTHO
OPYXHO KbM Kpas Ha aBryct. Te ca MHOro
efpvn — cpegHa maca 9,46g u ¢ pasmepu
34,5%22,5mm. dopmaTa Bapupa opu Ha
€[4HO ObpBO OT 6/M3Ka A0 KpyLoBMAHA
[0 noyTM umnuHgpudHa. MNnogoearta Ko-
Xnua e TbMHOYEpPBEHa, /TbCKaBa, THHKa,
oTgenswa ce oT MecoTto. [71040BOTO
MECO € TbMHOYEPBEHO, HEXHO, COYHO,
cbC cnab, TMNuYeH apomart, ocBexasalll,
Hakucenssaly BKYC " Hali-BMCOK
paHgemaH — 94,13%. MNMnogHata gpbxka e
cpegHo abara (12.5mm), XbNTO-3€/1€eHa,

The fruits ripen very early in the
second half of July. They are small,
elongated, with an average weight of
3.64g and dimensions 21x17mm. Fruit
skin is light yellow, thin, fragile, semi-
detachable from the fruit flesh. The flesh
is very tender, juicy, light yellow, with
pleasant slightly sour taste and low
89.65% fruit flesh to stone (f/s) ratio. The
fruit stalk is short (10-11mm), thin, yellow
green. The stone is small, narrow, with an
average weight of 0.38g and dimensions
13.5x6.1mm. It is light brown, semi-
detached from the fruit flesh.

Fruits ripen together and can be
picked at the same time. Fruit drop is
weak. The blooming is early, but overlaps
with other cultivars. The variety is small-
fruited and with lower yields than other
cultivars. Fruits are not resilient to
transport, manipulation and storage.
Recommended only for enthusiasts.

‘Vratsa - Kastel’

The tree has moderate to strong
vigour. The canopy is medium dense, with
oval-globular to wide globular shape. The
long shoots are thick, green, with
anthocyanin colouring, with pubescence.
The internodes are long (7-8cm), with
medium protruding nodes. The leaf buds
on them and on the short twigs are
adherent. The flower buds are very large,
almost globular, with a small tip and
contain between 22 and 26 flowers.

The fruits ripen relatively
simultaneously at the end of August. They
are very large — average weight 9.469g
with size of 34.5x22.5mm. The fruit shape
varies even on fruits from the same tree
from close to pear-shaped to almost
cylindrical. The fruit skin is dark red,
shiny, thin, detachable from the fruit flesh.
The flesh is dark red, tender, juicy, with
weak, typical aroma, refreshing, slightly
sour taste and highest f/s ratio — 94.13%.
The fruit stalk is a medium long (12.5
mm), yellow green, with fine pubescence.
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mHO oBnaceHa. Koctunkata e masika,
CbC cpegHa maca 0,56g n pasvepu
17,4x8,1mm. Ta e C BpeTeHoBMAHA

hopma, KpemoBO-CBeT/IOKaddsiBa, MNoy-
oTaenswa.
PopoBntocTtTa Ha (popmata e

penosHa n obunHa. rnaogoseTe morat ga
ce npubupaTt Ha efiHa pbka. M3abpxaT Ha
CbXpaHsBaHe MNpu KOHTPOJSIMpaHU YcCro-
Bua Ao 20 gHu. Bpaua-Kacten e Haii-
e[pon/IogHUAT ApsH, a Tasn e Haii-
BaXHaTa kKayeCTBeHa XapakrepucTuka.
Vima Hail-BMCOK paHAeMaH Ha nioL0BOTO
Meco. 3acnyxasa fa 3aema Hai-BUCOK
OAn OT nnowure B HOBWUTE [PSHOBU
HacaxX4eHUs U e Hai-ueHeH [OoHOop 3a
Cenekuma Ha HoBM e poniofHN COPTOBE.

ATKOB ApsiH

ObpBoTO e Cc ymepeH pactex. Ko-
poHaTa e cpefHo rbCTa, C Kb16oBUAHA [0
pasnata ¢popma. Obnrute neropactu ca
cpefHo fgebenn, CBETO 3e/1eHU, C BMosie-
TOB HIOA@HC, OBfaceHn. Mexaysb3nuaTa
ca cpegHO Abnrm o Avarm (8-9cm),
Bb3UTe ca cnabo o cpegHo N3NMbKHasW.
NuctHute nbnkm ca cnabo otnenexHu, a
npu Mo-KbCUTE K/IOHYEeTa ca NpuieneHu.
MnogHuTe NbhkK ca enpu, ¢ 6nmMska 4o
KbnbéoBuaHa opma, C Masko Bpbxye u
cbabpxaT mexay 22 1 26 6pos ugetyera.

MnogoseTe y3psBaTt npe3 BTopara
nosioBMHa Ha asryct. Te ca efgpu, CbC
cpegHa Maca 7,149 wn Cc  pa3mepu
27,5x19,5mm. dopmarta npu no-ronamara
yacT e UWIMHApUYHa, HO “Ma nnojose n
C KkpywoBugHa. [lnogosata kKoxuua e
ApKoYepBeHa, NMbCKaBa, TbHKa, oTAenswa
ce OoT MecoTo. [11040BOTO MECO € HEXHO,
COYHO, CBET/I0YEPBEHO, C NPUATEH HaKu-
censsall BKyc, c/1ab apomart U paHaemaH
91,05%. lnogHata [ApbXka € cpegHo
Agbnara — 14mm, XbATO-3e/1leHa, CpefHo
pebena, mHO onaceHa. Koctunkara e
Masika — 0,64g n pasmepu 17,4x7,9mm.
Ta e ceBeTnokadsiBa, cnabo 3aocTpeHa
KbM OCHOBAaTa, NnonyoTaensiia.

Poposutoctta Ha (popmata e
penosHa u pobpa. Nnoposete y3psasat
nouTn ApyXHo. LibdTexsbT e obuneH.

The stone is small, with an average
weight of 0.56g and dimensions
17.4x8.1mm. It has a fusiform, creamy
light brown, semi-detachable from the
flesh.

The vyielding of this form is regular
and heavy. The fruits can be harvested at
the same time. Can be stored in
controlled conditions to up to 20 days.
‘Vratsa-Kastel' has the largest fruits and
this is the most important characteristic in
cornelian cherry. It has the highest fruit
flesh to stone (f/s) ratio. It is advised to
occupy the highest proportion of the areas
in the new cornelian cherry orchards and
is the most valuable donor for the
selection of new large-fruited cultivars.

‘Atkov dryan’

The tree has moderate growth. The
canopy is medium dense, globular to
spreading. Long shoots are medium thick,
light green, with a violet tint, Finely hairy.
The internodes are medium long to long
(8-9cm), the nodes are slightly to medium
protruding. The leaf buds are slightly
peeled off, and on the short twigs are
adhered to. The flower buds are large,
with a close to globular form, with a small
tip and contain between 22 and 26
flowers.

The fruits ripen in the second half of
August. They are large, with an average
weight of 7.14g and measuring
27.5x19.5mm. The shape of the most
fruits is cylindrical, but seldom pear-
shaped fruits can be found. The fruit skin
is bright red, shiny, thin, separating from
the flesh. The flesh is tender, juicy, light
red, with pleasant sour taste, weak aroma
and 91.05% f/s ratio. The fruit stalk is
medium long — 14mm, vyellow green,
medium thick, with fine pubescence. The
stone is small — 0.64g and dimensions
17.4x7.9Mm. 1t is light brown, slightly
tapered to the base, Semi-detached.

The yielding of the form is regular
and good. The fruits ripen almost at the
same time. The flowering is abundant. It
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Vima pobpa ycTOM4MBOCT Ha GUOTUYHW ©
abnoTUYHM CTpecoBM hakTopu.

WaHapaH

ObpBOTO € C ymepeH [0 cuneH
pactex. KopoHata e cpefHO rbCTa, C
KbnboBuaHa no pasnarta opma. Abnru-
Te netopactu ca MHoro gebenwu, cBeTno-
3€/1eHN, C BUOJIETOB HIOAHC, OB/lACEHMU.
Mexayeb3nuata ca Abarn  (9-1lcm),
Bb3/IMTe ca CpefHo U3MbkHaNW. JInCTHUTE
MbNKM ca egpw, OTNENeHn, a no Hali-
KbCUTE LIBETHU K/IOHYETAa ca npunenHasu.
MnogHUTE NbMKM ca Hal-eapu B cpaBHe-
HMe C ocTaHa/MTe COpToBe U hopmu, C
oBaJlHA A0 KbnboBuaHa opma w
3a0CTpeHo Bpbxye. bpoAT Ha LBeTyeTaTa
B €[HO CbLBETNE Bapupa mexay 22 n 26.

MnoposeTe y3psBaTt npe3 BTOpara
nosioBMHa Ha aBrycT. Te ca cpefiHO eapw,
CbC cpegHa Maca 5,33g, pasvepu
22,5x18,3mm u 6buBOBMAHA hopma.
MnogoBaTta KoXuua e TbMHOYEpPBEHa, C
6N1ACHbK, TbHKa, HeoThenswa OT MecoTo.
lMnofoBOTO MEco e 4YepBeHOo, CO4YHO, C
Hakucensieal, BKyc, cnab apomar un ¢
paHgemaH 89,23%. MNnogHaTa ApbXka e
cpefHo Abra - 14,5mm, Xb/TO-3e/1eHa,
cpegHo pebena, ¢hmHo oBnaceHa. Koc-
TUnKara e cbe cpefgHa maca 0,57g v pas-
mepu 15,5%8,3mm. TS e cBeTnokagsiBa, ¢
OBa/HO-YAb/XeHa chopmMa, nonyoTaenswa.

[aBa [ob6bpwu pekonTn, HO nofo-
BETE He ca [JOCTarbyHO efpun. 3peeHeTo
e ApyXHO. Pagko u cnabo ce yeBpexga ot
GUOTUYHN N aBMOTUYHM CTPECOBU (hakTopw.

Llapurpanckv XunT

ObpBOTO € C YyMepeH pacTex.
KopoHata e cpefiHO rbCTa, C oBasiHa [0
KbnbosugHa dopma. Abnrute netopactu
ca cpegHo pebenun, CBET/IO  3eleHN,
cnabo aHTouMaHOBM, OBflaceHn. Mexay-
Bb3/MATa ca cpegHo gabarm (7,5-8cm),
CbC CPefHO U3MbKHaANN Bb3NWU. JINCTHUTE
MbMKX ca NpUIeneHu KbM fieTopacturte ot
BCUYKM KaTeropuu. lMnogHuTe nNbhku ca
efpu, NoYTU KbNBOBUAHN, C MASIKO BPBbX-
ye 1 CbAbpXKaT Hai-4ecTo Mexay 24 n 28
6pos uBeTyeTa.

has good resistance to biotic and abiotic
stressors.

‘Shandryan’

The tree has moderate to strong
vigour. The canopy is medium dense,
globular to spreading. The long shoots are
very thick, light green, with violet tint, with
fine pubescence. The internodes are long
(9-11cm), the nodes are medium convex.
The leaf buds are large, peeled off on the
long, and adhering on the shortest twigs.
Flower buds are the largest in comparison
to the other cultivars and forms, with oval
to globular shape and pointed tip. The
number of flowers in one inflorescence
varies between 22 and 26.

The fruits ripen in the second half of
August. They are medium large, average
weight 5.33g, dimensions 22.5x18.3mm,
barrel-shaped. The fruit skin is dark red,
shiny, thin, non-separable from the fruit
flesh. The flesh is red, juicy, with a sour
taste, weak aroma and with a yield of
89.23%. The fruit stalk is a medium long -
14.5mm, yellow green, medium thick, with
fine pubescence. The stone has an
average weight of 0.57g and dimensions
15.5%8.3mm. It is light brown, with oval-
elongated shape, semi-detachable.

It gives good yield, but the fruits are
not large enough. The ripening is
simultaneous. It is rarely and slightly
damaged by biotic and abiotic stressors.

‘Tsarigradski zhalt’

The tree has moderate growth. The
canopy is medium dense, oval to globular
in shape. The long shoots are medium
thick, light green, slightly anthocyanin
coloured, with pubescence. The
internodes are medium long (7.5-8cm),
with medium protruding nodes. Leaf buds
are adherent to the shoots regardless of
their size. Flower buds are large, almost
globular, with a small tip and contain most
often between 24 and 28 flowers.
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MnoposeTe y3psBar npes nepuoga
15-25 aBryct. Te ca cpegHo epgpu, C
unnmHgpuyHa dopmMa, CbC cpefHa maca
5,449 n pasmepu 24,5%16,5mm. MNnoao.-
aTa Koxuua e Xb/Ta, /ibCKasa, TbHKa,
obenBawia ce OT M/I040BOTO MeECO.
MocnegHOTO e CBET/IOKBLATO, MOJYNPo3-
payHo, HEXHO, COYHO, CbC c/1ab apomar u
ocBexasall, NpuATeH BKyc. Mma BMCOK
paHzaemaH - 91,2%. COKbT € CBET/IOKb/T.
MnogHata ApbXka e cpegHo Abara -
13,5mm, XbATO-3eNeHa, (PHO OBMaceHa.
Koctunkara e Masika, CbC cpefHa Maca
0,489 un pasmepn 16,5x6,8mm. Ta e
KpemaBo-cBeTniokadsiBa, C BpeTEHOBMAHA
hopma, nonyotaensuia.

PopoBuToCcTTa € pegoBHa n 06un-
Ha. Y3psiBaHeTO € [pYXHO 1 Mo3BO/iABa
6eputba Ha egHa pbka. ObpaHUTe HaBpe-
Me MN1040Be U3LbpXar OTHOCUTESTHO [06-
pe Ha MaHunynauum n TpaHcnopt. Pagko
n cnabo ce yBpexaa OT OGUOTUYHN W
abuoTnyHu cTpecosu dhakTopu. MNiogose-
Te npeBb3XoXAar Tesn Ha coprta XXbaT
Xamxuiicku ¢ 2g.

ANnTeHcKn

ObpBOTO € C ymepeH [0 cuneH
pactex. KopoHata e cpefHO IbCTa, C
pasnata hopma. Obnarute netopactu ca
pebenn, cBeT/I03eeHn, C aHTOLMaHOBO
OUBETSABaHe, oBNaceHn. MexayBb3nuaTa
ca cpefHo abarm (8-9cm), cbc cnabo
U3MbKHaAIN BBb3NWU. JINCTHUTE MbLMAKU MO
TAX ca oT/nieneHn n 3aemar brovna o1 30°. C
HamansBaHe Ab/DKMHATa Ha K/IoH4YeTarta
NbNkMTe ca Bce no-goneneHun. MNnogHute
nbnkyn ca egpu, ¢ dopma 61u3ka Ao
KbN60BMAHA U C MaJIKO Bpbxye. bpoaT Ha
uBeTyeTata B CbUBETME Bapupa Haii-
4yecTo Mexay 22 n 26.

MnopoBeTe y3psiBaT KbCHO, Heeg-
HOBPEMEHHO, C passimka okoso 10 AaHw,
npe3 nbpBaTta MOMIOBMHA Ha CENTEMBpPMW.
Te ca MHOro egpu, CbC cpegHa maca
8,799, ¢ paswepu 37,5x20,5mm u npe-
X04Ha KpywoBuAHO-6yTMAKoBUAHA hop-
Ma. Mnogosarta Koxuua e TbMHOYEpPBEHa,
bCKaBa, TbHKa, nonyotgenswa oT no-
[0BOTO Meco. NocnegHoTo e YepBeHO A0

The fruits ripen during the period
15-25 August. They are medium-large,
elongated, with an average weight of
5.44g and dimensions 24.5x16.5mm. The
fruit skin is yellow, shiny, thin, peeling
from the flesh. The flesh is light yellow,
translucent, tender, juicy, with a faint
aroma and refreshing, pleasant taste. Has
high f/s ratio - 91.2%. The juice is light
yellow. The fruit stalk is a medium long -
13.5mm, vyellow green, with fine
pubescence. The stone is small, with an
average weight of 0.48g and dimensions
16.5x6.8mm. It is creamy-light brown,
fusiform, semi-detachable.

The fruiting is regular and hearty.
The ripening is simultaneous and allows
the harvest of one hand (stage). The fruits
harvested on time can endure relatively
well manipulations and transportation.
Rarely and weakly damaged by biotic and
abiotic stressors. The fruits outweigh
those of the cultivar ‘Zhalt Hadzhiyski’
with 2g.

‘Yaltenski’

The tree has moderate to strong
growth. The canopy is medium dense,
with spreading habit. The long shoots are
thick, light green, with anthocyanin
colouring,  with pubescence. The
internodes are medium long (8-9cm) with
slightly protruding nodes. The leaf buds
on them are peeled off from the shoot at
an angle of 30°. With decreasing the
length of the twigs, the buds are
increasingly adherent. The flower buds
are large, with shape similar to globular
and with small tip. The number of flowers
in one inflorescence varies most often
between 22 and 26.

The fruits ripen late,
unsimultaneously, with a difference of
about 10 days, in the first half of
September. They are very large, with an
average weight of 8.79g, measuring
37.5x20.5mm and a transient pear-
shaped to bottle-shaped form. Fruit skin is
dark red, shiny, thin, semi-detachable
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TbMHOYEPBEHO, HEXHO, COYHO C MPUATEH
HakucensBsalw, BKyC W cnab apomar.
COKbT € TbMHOYEPBEH, a paHAeMaHbT Ha
no040BOTO Meco e BUcok — 90,8%. Mnog-
HaTa ApbXkKa e gocta Abara — 17,5mm,
cpefHo aebena, ceBeTnosefnieHa, osnace-
Ha. UecTo B Kkpas Ha ApbXxkaTa, o nnoja
ce chopmupa KbCco mMececTo yaebenssaHe
C koHM4Ha chopma. Koctunkara e cpefHo
ronama, ¢ wmaca 0,81g, c pasmepu
21,5%8,2mm, ceeT/iokapsBa, ¢ BpeTeHo-
BUAHA dhopMa, CbC 3a0CTPEHU KpauLua,
nosyotaensLa.

MnogogaBa peAoBHO M 0OW/HO.
MnogoeeTte y3psBaT Hali-KbCHO, B pas-
TerHat nepuog. Morart fa ce cbxpaHaBaT
npu KOHTponupaHu ycnosus o 20 gHw.
MpeavBpemMeHHOTO onajsaHe e crabo.
LUbpTexbT e 06uieH 1 NPOAbI/DKUTENEH.
Pagko ce yBpexga OT OUMOTUYHW U
abnoTU4YHM CTpecoBu hakTopu.

N3BOAN
Haii-3Hauumata nomonorunyHa xa-
pakTepucTMka Ha OOWKHOBEHWS [OpsiH e
ronemuHaTta Ha nnogosete. Bogewa no
TO3n nokasaten e opmarta Bpaua-
KacTten, yiMto nnogoBe ca CbC cpefHa
Maca 9,469, kato OTAesiHMn nao[oBe
pocturat oo 14g. MHoro egpu ca njogo-
BeTe Ha copTa LUymeHcku npoagbarosat v
hopmaTa AnteHckn. Eapun ca nnogoseTe
Ha Hail-pasnpocTpaHeHnTe copToBe Ka-
3aHNBLUKN KpylwioBuaeH u MaH4yapeBCKn
UUIMHAPUYEH, KAKTO 1 Te3n Ha opmarta
ATKOB ApsiH. TnogoBeTte Ha chopmuTe
Uapurpagckn Xbvnt v WaHapsAH ca cbe
cpefHa rofieMuHa, KakBuTO Hepsiako ce
cpewar B ecTecTBeHata cpega. Hali-
MaUlku ca nnogosete Ha coprta XbAaT
Xa[pKUACKK, KakBUTO ca M/I0L0BETE Ha
NoBeYeTO eCTECTBEHU rOPCKN hOPMMU.
MpenopbyBame B CTpyKTypaTa Ha
HOBUTE [PSHOBM HaCaXOEeHWUA C Haii-
ronam Aaan ga ce 3acaxpa dgopmara
Bpaua-Kacten, cbBMECTHO CbC copTa
LymeHckn npogbnarosat wnu dopmara
AnteHckn. 3acnyxaBsat fa ce otrnexgar
coptoBeTe KasaHNbLUKM KPYLUOBUAEH W
MaHyapeBcKku LUIMHAPUYEH. or

from the flesh. The latter is red to dark
red, tender, juicy with pleasant slightly
sour taste and a faint aroma. The juice is
dark red and the f/s ratio is high — 90.8%.
The fruit stalk is quite long — 17.5mm,
medium  thick, light green, with
pubescence. Often at the end of the stalk,
a short fleshy thickening with a conical
shape is formed close to the fruit. The
stone is medium large with a mass of
0.81g, measuring 21.5x8.2mm, light
brown, fusiform, with sharp ends, semi-
separable from the fruit flesh.

Fruiting is regular and heavy. Its
fruits are the latest to ripen and spreads
over a period of time. Can be stored in
controlled conditions for up to 20 days.
The fruit drop is weak. The flowering is
abundant and prolonged. It is rarely
damaged by biotic and abiotic stressors.

CONCLUSIONS

The most significant pomological
characteristic of the cornelian cherry is the
size of the fruit. Superior in this this
indicator is the form ‘Vratsa - Kastel,
which fruits are of average weight 9.46g,
as individual fruits reach 14g. Very large
are the fruits of the cultivar ‘Shumenski

prodalgovat’ and the form ‘Yaltenski'.
Large are also the fruits of the most
common cultivars ‘Kazanlashki
krushoviden’ and ‘Pancharevski

tsilindrichen’, as well as those of the form
of the ‘Atkov dryan’. The fruits of the
forms ‘Tsarigradski zhalt’ and ‘Shandryan’
are of medium size, as the ones often
found in the natural habitas. The smallest
are the fruits of the cultivar ‘Zhalt
Hadzhiyski’, similar to the fruit size of
most forms naturally found in forests.

We recommend that in the structure
of the new cornelian cherry orchards, the
form ‘Vratsa - Kastel' to be planted with
the highest share, together with the
cultivar ‘Shumenski prodalgovat’ or the

form  ‘valtenski. The growing of
‘Kazanlashki krushoviden’ and
‘Pancharevski tsilindrichen’ is also

164



xbatonnogHute copmarta Llapurpagcku
XBNT 3acnyxasa MO-ro/IAMO BHUMaHWeE,
Tbi KaTo NnsogoBeTe ca C 2g No-rosiemu
OT Te3n Ha copTa XXbAT XamKUncku.

3a cb3faBaHe Ha HOBW [pPAHOBK
copToBe MnpenopbyBamMe BK/HOYBAHETO B
XN6pMAn3aumMoHHUa nnaH  [1aBHO Ha
hopmaTta Bpaua-Kacten, B cbueTaHue
CbC copToBeTe LUymeHCkM npoabnrosart,
MaHyapeBCKN UMNMHAPUYEH K dopmarta
AnTeHckn. 3a Cb3faBaHETO Ha Xb/To-
nao4HW eaponsofHn dopmMu, 3a npeano-
ynTaHe e u3non3BaHeTo Ha copmarta
Lapurpagcku XbnT.

justified. From the yellow-coloured
cultivars and forms, the form ‘Tsarigradski
zhalt’ deserves more attention since its
fruits are 2g larger than the cultivar ‘Zhalt
Hadzhiyski'.

For breeding new cornelian cherry
cultivars, we recommended to include in
the hybridisation scheme mainly the form
‘Vratsa-Kastel’, combined with the cultivars
‘Shumenski prodalgovat’, ‘Pancharevski
tsilindrichen’ and the form ‘Yaltenski'. For
breeding of yellow-coloured large-fruited
forms, it is preferable to use the form
‘Tsarigradski zhalt'.
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PE3IOME

Mpe3 nepunoga 2015-2017r. Ha Te-
putopuaTa Ha WHCTWTYTa No OBOLLapCTBO -
Mnosavs B naofofasLLaLlo MPACcKOBEHO
HacaxjeHne e NpoyyeHO BVAHWETO Ha
pasnIMyHM TOPOBY HOPMY Ha BUONPOAYKTU
BbPXY XMMWYHUS CbCTaB Ha MNogoBeTe
OoT copT [noyxeliBbH. M3nuTaHum ca Tpwu
BapuaHTa Ha TOpeHe B HapacTBaLly TOpo-
BW [03M1: NOYBEHO NoaxpaHBaHe ¢ 6Moxy-
myc (0,6kg; 1,2kg n 1,8kg/tree), nouBeHo
nogxpaHaeaHe ¢ Arpudpyn nog dpopmarta
Ha BoAaeH pa3tesop(0.5L u 1,0L/da); nucT-
HO noaxpaHBaHe ¢ Xymyctum (100 ml,
120 ml n 150ml/da) n He TopeHa KOHTpO-
na. MNo-n3pasenn pasnnuns ce Habnwoaa-
BaT Mexay OTAe/IHMTe [03N Ha TOpeHe,
OTKOJIKOTO MexAy W3non3saHuTe BUAOBe
6ronpopayktn. C HapacTBaHe Ha TopoBaTa
[o3a Ha BHacsaHWTe O6uoMpoaykTn ce
3aBMWLIaBa CbAbPXAHWETO Ha  CyxO
BeLLEeCTBO No Brix, % 1 cbabpXaHMeTo Ha
obwute 3axapu. CbabpXaHMETO Ha pas-
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SUMMARY

In the period 2015-2017, the effect
of different fertilization rates of organic
products on the chemical content in the
fruits of ‘Glohaven’ cultivar was studied in
a fruit-bearing peach orchard on the
territory of the Fruit-Growing Institute of
Plovdiv. Three variants of fertilization
were investigated with increasing doses:
soil nutrition with Biohumus (0,6 kg, 1,2 kg
and 1,8 kg/tree), soil nutrition with Agrifull
applied as water solution (0,5 L and 1,0
L/da); foliar nutrition with Humustim (100
ml, 120 ml and 150 ml/da) and untreated
control. More pronounced differences
were reported between the separate
fertilization rates rather than between the
bioproducts used. The increase of the
fertilization rate of the applied organic
products resulted in an increase of the dry
matter content by Brix and the percentage
and content of total sugars. The dry
matter content by Brix was in the range of
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TBOPMMO CYXO BeLlecTBo no Brix e B rpa-
Huum ot 10,0% po 14,0%. C Haii-gobpu
cToiHocTn 13,7%; 13,1% un 14,0% ce
oT/IMyaBaT nogxpaHeHnte ¢ XymycTuUMm
BbB BCUYKM 031 N Te3n c Arpudyn B
posa 1l/da — 13,8%. CbabpXaHNETO Ha
3axapute, Bapupa oT 5% npu He TOpPEeH-
ara KoHTposia o 9,4 % npu BapuaHTa Ha
nogxpaHeaHe ¢ 1L/da Arpucpyn. CtoliHoc-
TUTE Ha 3axaposata ca CpefHO Okoso 2,7
MbTW MO-BUCOKW, B CPaBHEHWE CbC CTOM-
HOCTUTE 3a MHBepTHaTa 3axap. C Haii-
[o6pu CTONHOCTY 3a 3axapo3a 7,14% un 7,
08% e BapuaHTa Ha TopeHe ¢ Arpudyn B
[BeTe npunaraHn fo3u.

CpegHata Maca Ha nnofoseTe ce
B/INSIe OCHOBHO OT HaTOBapeHocTTa Ha
AbpBeTarta (gobwus, kg) 1 OT MeTeoposo-
rMyHMTe YCroBMS — Temneparypa u Bane-
XM U He TOSIKOBa OT npunaraHvuTe pasnmy-
HV TOPOBM HOPMW Ha BrUoNpoayKTUTE.

Kntoyosu AymMu: npackosa,
6uonNpoayKkTh, TOpPeHe, KayecTBO Ha
nnonosete

YBOJ,

Mpackosute (Prunus persica L.) ca
BMCOKO LEHEHM KaTO CBEXW M/1040BE,
3apaaun nNpvBeKaTenHns cu LBSAT U BKYC,
CblLO ca A06bp U3TOYHMK Ha 3axapu, BU-
TaMUHW U MUHepasn 3a ToBa TpsbBa ga
ce TbpPCAT ynpaB/fieHCKM NPakTuKu, Boae-
WM A0 nonyvyaBaHe Ha Ka4yeCTBEHW Mo-
[oBe C BUCOKa nasapHa CTONHOCT. MHoro
ca haktopuTe BAUSELLM BbPXY Ka4yecTBo-
TO Ha nnogoBeTe — COPT, Bb3pacT Ha
AbpBeTara, pesvTou, npopexpaHe Ha
naogoBeTe, MOYBEHO KAUMATUYHU YCIIO-
BMS KaTO M MpunaraHata arpoTexHuka B
HacaxgeHneto (Génard et al., 1991).
O6wute 3axapw, OpraHNYHUTE KUCESTMHU
W aMUHOKWUCE/SIMHUTE Cca eCTeCTBEHU
KOMMOHEHTU Ha nogoBeTe U urpasat
BaXHa po/is 3a Ka4ecTBOTO Ha nnogoseTe
1 onpejensHe Ha xpaHuTenHaTa UM CToi-
HOCT. KOHLUeHTpaumaTa Ha Te3n CbCTaBku
npeacTasfsBa UHTEPEC nopaaun BrnsHWeE-
TO UM BbPXY OpraHoNENTUYHUTE CBOWCTBA
Ha N/1I040BETE U OT TaM BbPXY Na3apHOTO
KayeCcTBO Ha nofnyvyeHata npPOAyKUUS

10.0% to 14.0%. The best results (13,7%;
13,1% and 14,0%) were established in the
variants treated with Humustim at all the
applied rates and those with Agrifull at the
rate of 1 L/da — 13,8%. Sugar content
ranged from 5% in the untreated control to
9.4% in the variant with the application of
1 L/da of Agrifull. Sucrose values were
about 2,7 times higher on average than
the values of inverted sugar. The best
sucrose values of 7,14% and 7,08% were
established in the variant with fertilization
with Agrifull at the two studied rates.

The average fruit weight was
mainly influenced by tree loading (yield,
kg) and by the meteorological conditions —
air temperature and rainfall, and not so
much by the different fertilization rates of
the applied bioproducts.

Key words: peaches, bioproducts,
fertilization, fruit quality

INTRODUCTION

Peach fruits (Prunus persica L.) are
highly valued for fresh consumption
because of their attractive colour and
taste. They are also a good source of
sugars, vitamins and minerals, and that is
why good management practices should
be sought, leading to the production of
top-quality fruit with a high market value.
There are many factors influencing fruit
quality — the cultivar, tree age, pruning,
fruit thinning, soil and climatic conditions
and agro-technical approaches applied
(Génard et al., 1991).

Total sugars, organic acids and amino
acids are natural components of the fruit
and they play an important role for fruit
quality and their nutritional value. The
concentration of those ingredients is of
scientific interest due to their effect on the
organoleptic properties of fruits and hence
on the market quality of production
(Wrolstad, 1981; Ashoor and Knox, 1982).
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(Wrolstad, 1981; Ashoor and Knox, 1982).
ApomaTbT Ha npackoBa 3aBWCK OT CbOT-
HOLeHeTO Mexay 3axapu (3axaposa,
rNIoKo3a W (PpykTo3a) M OpraHuyHUTE
KNCENUHN (A6BbAYHA N NMMOHEHa) (Souty
and André, 1975; Génard and Souty, 1996).
BbB Bpb3ka C onasBaHe Ha rnoyse-
HOTO NN0AOPOAME U XpaHWUTeNHata CTOoi-
HOCT Ha MpoAyKumsaTa ce Hanara ocbBpe-
MEHsIBAHE Ha HAKOW TEXHOJIOTUYHWU efe-
MEHTHW, CBBbP3aHN C TOPEHeTo. TbpcAT ce
eKosiorocbobpasHu pelleHns 3a nogabp-
XaHe Ha XpaHUTEsSTHUS pexuM, onas3BaHe
Ha MOYBEHOTO MI0AOPOAME U MPOU3BOA-
CTBO Ha 34paBOC/IOBHM XpaHu (Stoynev,
2004). Bbnpeku HapacTBalmMss WMHTEpec
KbM OMOMOTMYHUTE MNPOAYKTU, 3HAHMATA
3a TOBa Kak pas/IM4yHMTE HMBA Ha TOpPEHEe
3acsraT XpaHWUTENIHO pesieBaHTHUTE KOM-
NMOHEHTU BCe olle ca orpaHnyeHun. Roth et
al. (2005, 2007) koHcTaTMpaT, 4Ye HsaAma
pasnMuna B apomaTta, JIeT/iMBuUTe BeLlec-
TBa W OPYrK Ka4yecTBEHW Nokasatesv Ha
A6BAKOBUTE NIOL0BE OT TPU Pas/iMyHu
palioHa Ha benrns npu KOHBEHLWOHANHO
M BGMOMIOTMYHO NPOM3BOACTBO, KaKTO Mpw
b6epuTbaTta, Taka u crief, CbXxpaHeHue.
LlenTa Ha HacTOALOTO u3cnenBaHe
e fa ce npocnegmn epekta Ha pasimyHmTe
TOPOBM  HOPMM  Ha  GuOMpoAyKTUTE
Buotop, Arpudyn n XymycTum, BBPXY
XUMUYHMA CbCTaB U cpegHaTa maca (g)
Ha MpackoBeHW M/040BE B YC/NOBUSA Ha
WHTErprvpaHo njio[0B0 NPOM3BOACTBO.

MATEPVAT N METOON

EkcnepvmeHTanHata pa6ota e
usBefeHa Ha TeputopusaTa Ha VHcTutyta
Mo oBoOLLaPCTBO - [110BAMB Npe3 nepnoga
2015-2017r. B nyiogogasallo npackoBeHo
HacaxjeHune ot copT [NoyxeliBbH, npuca-
[JeH Ha BeretarmpHara nognoxka GF677.
MouyBarta e aslyBUa/IHO NNMBagHa, C HeyT-
panHa nouyseHa peakuusa pH 7,10, ¢ fo6-
po cbabpxaHue Ha coccop 22 mg/100g
n kanumii 26 mg/100g nousBa. WM3nuTaHu
6sxa cnefHUTe BapuaHta Ha TOpeHe:
MoYBEHO noaxpaHeaHe ¢ buoxymyc; nou-
BEHO noaxpaHaBaHe ¢ Arpudpyn nog, doop-
MaTa Ha BOAEH pa3TBOP; J/IMCTHO MNOA-

Peach flavour depends on the ratio of
sugars (sucrose, glucose and fructose)
and organic acids (malate and citrate),
(Souty and André, 1975; Génard and
Souty, 1996).

There is a necessity to update
some technological elements related to
fertilization for the protection of soil fertility
and the improvement of the fruit nutritional
value. Ecological solutions are sought for
maintaining the plant nutritional regime,
the preservation of soil fertility and the
production of healthy foods (Stoynev,
2004). Despite the growing interest in
organic products, the knowledge of how
different levels of fertilization affect
nutritionally relevant components is still
limited. Roth et al. (2005, 2007) found out
that there are no differences in flavour,
volatile substances and other quality
characteristics of apple fruits from three
different  regions of Belgium in
conventional and organic production, both
at harvesting and after storage.

The aim of the present study was to
estimate the effect of different fertilization
levels of the organic products Biohumus,
Agrifull and Humustim on the chemical
composition and the mean weight of
peach fruits under the conditions of
integrated fruit production.

MATERIAL AND METHODS

The experimental work was carried
out on the territory of the Fruit-Growing
Institute in Plovdiv in the period 2015-
2017 in a fruit-bearing peach plantation of
‘Glohaven’ cultivar grafted on the
vegetative rootstock GF 677. The soail is
alluvial-meadow with a neutral reaction,
pH of 7.10, with a good phosphorus
content of 22 mg/100 g and potassium
content of 26 mg/100 g of soil. The
following  fertilization  variants  were
studied: soil enrichment with Biohumus;
soil nutrition with water solution of Agrifull;
leaf-feeding with Humustim; untreated
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XpaHBaHe ¢ XyMyCTUM; KOHTponiaTa e 6e3
MOYBEHO M NICTHO noaxpaHsaHe. [pes
2015 n 2016 r. TOPOBUTE HOPMU Ha
BHacsHWTe 6uonpoayktn ca: Buoxymyc,
0,600kg; 1,200kg »n 1,800 kg Ha abpeO.
Arpudoyn, 0,5 n 1lL/da n XymyctuH 100,
120 n 150 ml/da. Mpe3 2017r. BHacaAHUTE
HOopMU 6sXa 3aBueHn cbe 100%. Beekn
BapuaHT € B Tpu MoBTOpeHusi. buonpo-
OYyKTUTE ca BHacAHM nNeT MbTu Mpes
BeretauuaTa npes nepuog ot 15-20 geHa
OT M. anpuna A0 M. /11 BK/TOUNTESHO.

CpegHute npobu 3a XUMUYHUTE
aHa/M3n ca B3emMaHuW paHOoMWU3MpaHo, B
MOMEHT Ha KOHCymaTuMBHa 3pesiocT Ha
naogoBeTe, N0 BapuaHTV Ha TopeHe. W3-
crnefBaHn ca rokasatenuTe: CbAbpXaHue
Ha CyX0 BELLECTBO — pepakTOMETPUYHO MO
Brix; 3axapym (%) - no LWoopn -
PereHb60reH; cbabpXaHue Ha KuCenvHu
(%) — TUTPUMETPUYHO; aKTMBHA KMCENUH-
HocT (pH) — nNOTEHUMOMETPUYHO; W
ButammH C (mg) no metoga Ha Tunmec.
M3mepeHa e macata B g Ha 30 6pos
npackoBeHW naoga nNo BapuaHTh Ha
TopeHe (Koumanov, 2011).

PE3YJITATU N OBCBXXOJAHE

MonyyeHnTe faHHM 3a XMMUYHUSA
CbCTaB Ha npackoBeHUTe MI040Be ca
npeacTaBeHn Ha Tabnmual.

Mo-n3paseHn pasnuums B U3cCnes-
BaHUTE MokasaTenu ce Habngasar Mex-
[y OTAesHUTE 403U Ha TOPEHE, OTKOMKOTO
MeXAay M3Mnos3BaHMTe BMAOBE BMONPOAYK-
Tn. C HapacTBaHe Ha TopoBaTta fo3a Ha
BHacsHWTE OMONPOAYKTU Ce 3aBullaBa
CbAbPXaHNETO Ha Cyx0 BeLWecTBO No
Brix, % u” CbAbpXaHMETO Ha obwute
3axapun. BHacsaHeTo Ha 100% no-Bucoka
TOopoBa Hopma npe3 2017r. Ha BCUYKK
6uonpoaykTM ce e oTpas’uno HeratuBHO
BbpXy CbAbpXaHWeTO Ha 3axapu B
naogoBeTe Ha CopT [NIOyXenBbH.

Bbpxy XMMUYHUA CbCTaB OKa3BaT
B/IMSIHUE W METEOPOSIOTUYHNTE YC/I0BUSA
npes TpuTe TOAMHM Ha W3cneaBaHeTo.
[aHH1Te 3a BaniexuTe, CpeHoAHEBHATA,
TemnepaTypa npes BereTauuoHHWS Nepuos
ca UICTpUpaHn No roguMHn Ha eurypa 1.

control, without soil and leaf nutrition. In
2015 and 2016 the fertilization rates of the
applied bio-products were: Biohumus -
0,600 kg; 1,200 kg and 1,800 kg per tree;
Agrifull = 0,5 and 1 L/da and Humustim —
100, 120 and 150 ml/da. In 2017 the
applied rates were increased by 100%.
Each variant was in three replications.
Treatment with the bio-products was
carried out five times during the
vegetation period, every 15-20 days from
April to July inclusive.

The average samples for the
chemical analyses were collected
randomly at the time of consumption
maturity of the fruit, by fertilization
variants. The following characteristics
were studied: dry matter content — Brix
refractometrically; sugars — by Shoorl-
Regenbogen; acid content — titrimetrically;
active acidity (pH) — potentiometrically;
and vitamin C (mg) — by the method of
Tilmes. The weight of 30 peaches was
measured in g by variants of fertilization
(Koumanov, 2011).

RESULTS AND DISCUSSION

Data obtained on the chemical
composition of peach fruits are presented
in Table 1.

More pronounced differences in the
studied characteristics were observed
between the different fertilization rates
than between the type of the organic
products used. The dry matter content
(Brix, %), and the content of total sugars
increased with the increase in the
fertilization level of the imported organic
products. The introduction of a 100%
higher fertilization rate of all the organic
products in 2017 had a negative impact
on the sugar content of the fruits of
‘Glohaven’ cultivar.

The meteorological conditions
during the three years of the study had an
effect on the chemical composition.
Rainfall data and average daily
temperatures during the vegetation period
are presented by years in Figure 1.
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Tabnnuya 1. BUoOXMMMYeH cbCTaB Ha NPacKoBEHW MA0A0BE OT COPT [10oyxerBbLH npu
pasnMyHmM TOPoBM HOPMU Ha BMONPOAYKTHU 3a Nepuoga 2015-2017r.

Table 1. Biochemical composition of peach fruits of ‘Glohaven’ cultivar at different
fertilization levels of organic products for the period 2015-2017

Bio-hummus Agrifull Humustim Control

BapwuaHTn
Variants / Rate 0.6 1.2 1.8 0.5 1.0 100 120 150

kg/tree kg/tree kg/tree L/da L/da ml/da ml/da ml/da
2015
Brix, % 10 10,2 10,6 10 9,8 10,2 11 11,5 10,1
06wy 3axapu
Total sugars, %
NHBepTHa 3axap
Inverted sugar, %

8,56 8,56 8 7,64 8,34 7,78 834 5

2,6 2,14 2,28 2,4 2,4 1,88 1,8 2,6 2,44

3axaposa 553 61 597 532 49 614 568 546 297
Sucrose, %
chen‘wHM 0,65 0,62 0,65 0,65 0,65 0,65 0,6 0,64 0,62
Total acids, %
pH 362 365 35 371 357 365 355 359 357

Acidimetritic
12,31 13,81 13,17 12,31 11,75 12,83 12,97 13,03 8,06

coefficient
Butamun C
. . 11,11 10,98 10,86 11,50 11,10 11,76 10,72 10,86 10,13
Vitamin C
2016
Brix, % 12,3 12,6 13 12,2 13,8 13,7 13,1 14 11,3

06wy 3axapu
7,3 8,56 898 926 94 512 6,74 7,3 5,28
Total sugars, %

MHBepTHa 3axap
0,96 1,8 28 1,74 1,9 1,68 1,42 2,88 1,48
Inverted sugar, %
3axaposa

Sucrose. % 7,22 5225 5795 7,144 7,087 3,268 5054 4,199 6,46
, 70

Kucennuum

) 0,571 0,654 0,621 0,522 0,489 0,604 0,621 0,621 0,610
Total acids, %

pH 3,7 3,64 368 3,79 381 3,79 3,62 369 3,68

Acidimetritic
1498 11,17 14,47 17,73 19,21 8,47 10,86 11,76 8,66

coefficient
| 2017
[o3un 1.2 2.4 3.6 1.0 2.0 200 240 300 0
Rate kg/tree kg/tree kg/tree L/da L/da ml/da  ml/da ml/da
Brix, % 12,5 10,8 11,4 10,6 10,7 11,6 10,1 11,9 11,2

06wy 3axapm

Total sugars, %
MHBepTHa 3axap
Inverted sugar, %

6,82 7,22 792 586 7,36 7,08 56 512 5,03

1,48 1,48 1,68 1,48 1,48 2 1,14 1,48 1,47

3axaposa

Sucrose. % 5073 5453 5928 4,161 5,586 4,826 4,237 3,458 3,63
, /0

Kucennuum

) 0,517 0435 0,550 0,599 0,468 0,649 0,419 0,517 0,534
Total acids, %

pH 3,55 3,5 341 3,36 3,47 3,57 3,66 3,57 3,52

Acidimetritic
. 13,18 16,59 14,40 9,78 15,73 10,91 13,37 9,90 9,42
coefficient
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CbabpXKaHMeTo Ha pasTBOpMMO
CyX0O BeLlecTBO Mo Brix e B rpaHuum ot
10,0% po 14,0%. C Hait-pobpw cTOl-
HOCTM Ce OT/NnuyaBaT MnoAxpaHeHuTe C
Xymyctum B Tpute gosu (100, 120 n 150
ml/da), cboTBETHO CbC CTOHOCTU 13,7%;
13,1% wn 14,0%, kakTo 1 Te3un c Arpucyn
B Ao3a 1l/da — 13,8%. lMpunaraHe Ha
HapacTBawy [03nM Ha buoxymyc cbLyo
BOAM [0 3aBKLIaBaHe Ha CTOMHOCTUTE Ha
pa3TBOPMMO CyXO BeLLeCTBO. Te3n Haii-
BMCOKM CTOMHOCTM ce HabngaeaT npe3
2016r., KOATO € C Hai-6naronpuATHK 3a
npackoBaTa KIMMaTUYHN XapaKTepucTu-
Ku. BanexHarta cyma 3a BereTauuOoHHUA
nepuog e B pa3mep Ha 296 mm, roguHa-
Ta Ce xapakrtepusupa Kato CpefHOB/axX-
Ha c obe3neyeHocT 34 % (durypa 1).

O6L0TO CbAbpPXaHMe Ha 3axapu B
na040BOTO MECO NPW TOpPeHuUTe AbpBeTa
ce oT/In4yaBa C M0-BUMCOKU CTOMHOCTH, B
CcpaBHeHMe c KoHTponarta. CbhaobpXaHue-
TO Ha 3axapute Bapupa oT 5% npu KOH-
Tponata Ao 9,4 % npu BapnaHTa Ha Nnoa-
XpaHBaHe c¢ 1L/da Arpudpyn. Mpu 3aBu-
lWaBaHe Ha TopoBarta Hopma Ha Buoxy-
myc ot 0,6kg oo 1,8kg/tree ce Habnwaa-

The soluble dry matter content
(Brix) varied from 10,0% to 14,00%. The
best results were established in the
variants treated with Humustim at the
three rates (100, 120 and 150 mi/da), the
values being 13,7%; 13,1% and 14,0%,
respectively, as well as those with Agrifull
at a rate of 1 L/da — 13,8%. Applying
increasing levels of Biohumus also
resulted in an increase in the values of
the soluble dry matter. The highest
values were established in 2016, when
the most favourable for peach climatic
characteristics were reported. The rainfall
during the vegetation period was 296 mm
and the year was characterized as
medium-wet with a probability level of
34% (Figure 1).

The total sugar content in fruit flesh
of the treated trees was higher than the
control. The sugar content varied from
5% in the control to 9,4% in the variant
fertilized with 1 L/da Agrifull.

The increase of the Biohumus rate from
0,6 kg to 1,8 kg per tree resulted in an
increase in total sugars by 1.68%. Total
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Ba MNOBULWIABAHE Ha CTOMHOCTUTE Ha
06wy 3axapu ¢ 1,68%. Mpu yBenmyeHne
Ha Arpudiyn ot 0,5 Ha 1,0L/da, HapacT-
BaHETO Ha obwuTe 3axapu e ¢ 0,17%.
Mpu npunaraHe Ha XymycTum B HapacT-
Bally TOPOBM HOPMU HSAMA Taka SICHO
n3paseHa TEHAEHUNS 3a YBE/IMYEHME Ha
obwuTte 3axapu. Mpes 2017 r. ce Habnto-
JaBa TMNOHWKaBaHe Ha CbAbPXAHUETO
06LWKMTEe 3axapu NPy BCUYKM BapuaHTy Ha
TopeHe. CTOMHOCTUTE ca C OKOJSI0 eAuHN-
La no-HUCKN OT NPeaxogHUTE ABe roauHM
n Bapupat oT 5,12% pno 7,92%. 3aBuwa-
BaHeTO Ha TopoBarta Hopma € [0Befo 40
noslyyaBaHe Ha Mo-BUCOK cpefeH Ao6wuB,
HO Ka4yecTBOTO Ha NJoJoBeTe ce BfoWa-
Ba. [onyyeHute nnogose ca U c no-
MaUsiKo cpefHo Terno (Tabnuuya 2).
3axapo3arta e goMUHMpaLla 3axap
B MpackoBuTte. M1040Be ce oT/MyaBart C
BMCOKM CTOMHOCTM Ha TO3W Nokasartes.
CToHOCTMTE Ha 3axapo3aTa ca CpeaHo
0KO/10 2,7 MbTU MO-BUCOKW, B CPaBHEHNE
CbC CTOMHOCTUTE 3a MHBEpTHaTa 3axap.
Haii-Bucokn pesynrtatu ca nosyvyeHn 3a
2016r. npn m3nonssaHe Ha Buoxymyc n
Arpucpyn B CbOTBETHUTE TOPOBU HOPMW.
OTKposiBaT Ce C Ha-BUCOKO CbAbpXaHue
Ha 3axapo3a: 7,14% n 7, 08% BapunaHTu-
Te Ha TopeHe ¢ Arpudyn B pABeTe
npunaraHn  gosu. KonnyectBoto Ha
3axaposata e Hag 7%, pokato npu
OCTaHa/IMTe BapuaHTK Ha noaxpaHBaHe C
Broxymyc n XymycTUM KO/IMYECTBOTO Ha
3axapo3arta sapupa ot 3,2% 1o 5,9 %.
CbabpxaHueTo Ha ButamuH C, e
Mo-BMCOKO NpW TOpeHWTe AbpBeTa, B
CpaBHeHMne c koHTposiata. C Hali-BMcoka
cToliHOCT 11,76% vit. C e BapuaHTa Ha
TopeHe ¢ XymycTum B go3a 100 ml/da 3a
2015r. koeTo e ¢ 1,63% noseue oT vit. C
B M/I040BETE MPU KOHTPOJIHWSA BapuaHT.
C yBesiMyaBaHe Ha TOPOBWUTE HOPMW He
ce HabnaaBa KaTeropuyHo yBesimyeHne
Ha cbabpxaHueTo Ha vit. C. (Tabnuuya 1)
CbAbpXaHUETO Ha KNCESIMHUTE He
€ MOB/INAHO CbLLECTBEHO OT npunaraHu-
Te TopoBe. Kucenuuute ca B rpaHuiuuTe
ot 0,43%, po 0,65% npu pasnuuHute
BapuaHTn Ha TopeHe. CbabpXaHNeTo Ha

sugars increased by 0,17% with the
increase of Agrifull rate from 0,5 to 1,0
L/da. When Humustim was applied at
increasing levels, there was no such
pronounced tendency to an increase in
total sugars.

In 2017 there was a decrease in the total
sugar content in all the treated variants.
The values were about one unit lower
than the previous two years and ranged
within 5,12% to 7,92%.

Increasing fertilization levels led to a
higher average vyield, but fruit quality was
worse. The fruits obtained had a lower
mean weight (Table 2).

Sucrose is the dominant sugar in
peach fruits. They are characterized by
high values of that component, which is
about 2,7 times higher than inverted
sugars. The highest results were obtain-
ed in 2016 when applying Biohumus and
Agrifull at the studied rates. The variants

treated with Agrifull at the two
experimental rates had the highest
sucrose content: 7,14% and 7,08%,

respectively. The sucrose content was
over 7%, while in the other variants
treated with Biohumus and Humustim,
the sucrose content ranged from 3,2% to
5,9%.

Vitamin C content was higher in
the treated trees compared to the control.
The highest value of vitamin C content
(11,76%) was established in the variant
with the application of Humustim at the
rate of 100 ml/da in 2015, which was by
1,63% more than the content of vitamin C
in the fruits of the control variant. No
significant increase in the vitamin C
content was observed after increasing the
fertilization levels (Table 1).

The content of acids is not
significantly affected by the fertilizers
applied. Acids were in the range of 0,43%
to 0,65% in the different variants of
fertilization. The acid content was slightly

173



KACESIMHUN € C MasIKO MO-HUCKN CTOMHOCTK
3a 2017r.

3axapHo-KNCENNHHMAT  KoedULUeHT
€ rnokasaTensar, KOWTO XapakTepu3upa
BKYCOBWTE KayecTBa Ha M/040BeTe, TOM
JaBa unHdopMauua 3a GanaHca mexay
06K 3axapn N KUCesSIMHU B NJIOJ0BeTE.
3a uscnepsaHWTe BapuaHTuM  3axapHo-
KACENIMHHUAT KOe(UUMEHT e B rpaHuunTe
oT 9,78 0o 19,21. Pesyntatute ca pasHo-
MOCOYHM B FOAMHUTE Ha M3CnefBaHeTo,
HO CTOWHOCTUTE Cca ONTUMaNHW npu
BCUYKN BapuaHTu. M npes TpuTte roavHu
Ha u3cnefiBaHeTO KOHTPOJTHUTE pacTeHus
JaBaT 3axapHO-KUCENNHHUAT KoedULMeHT
C MO-HUCKM CTOWHOCTM, B CpaBHEHWe ¢
noaxpaHBaHuTe ¢ 6ONPOAYKTY BapuaHTU.

TopeHeTo ¢ 6UONPOAYKTUTE He ce
OTpas3siBa CbLLECTBEHO BbPXY ejpuHara
Ha nnogoseTe (Tabnuua 2). C Hai-ronsamo
cpefHO Terno ca njofoBeTe MNoJiydeHu
npe3 2016r., cpegHoBnaxHaTta 2016r. n
JOMBb/IHUTENHO, YecTUTe Banexu npes
Maii, KOUTO npe3 MbpBaTa NoSI0BMHA Ha
Meceua ca Aopu exenHeBHW, ca 6naro-
NPUATHX 3a noslyyaBaHe Ha NnojoBe CbC
cpegHa Maca Hag 200g. XapakTepHo 3a
TO3W Mokasaten e, yYe KOHTPOSIHUAT Ba-
puaHT 1 ocTaHanuTe BapnaHTy Npu KOUTO
ce npunarat pas/IMyYHUTE TOPOBU HOPMU
He ce pasnnyaBat CbLIECTBEHO NMOMeXAay
cn. CoblUecTBEHO B/MsHME  oOkasBar
pasnuyHMTe METEeOopPOIoNMYHM YCNOBUS.
3a 2017r. ce Habnwgasa HamaneHne Ha
cpefHVs AnameTbp Ha nnogoseTe npu
BCUYKM BapuaHTu. TpsbBa ga ce oTbe-
nexn, ye rognHarta e ropelia: cpegHara
CpefHOJEHOHOWHAa  Temnepartypa e
20.9°C c obesneuveHocT 15%, a makcu-
MaslHaTa Temneparypa e JocTturHana
41.2°C ¢ obesneyveHocT 6%. BanexHata
cymMa 3a BereTauMoHHUS nepuog anpwii-
centemspu e 330.5 mm, KoeTo xapakre-
pusnpa roguHata Kato cpeflHO BraxHa,
HO BasiexHaTa cyma ce hopmMmpa OCHOB-
HO OT YeTupwu Basiexa c pasmep 35-72 mm,
pasnpefenieHy CbOTBETHO Npe3 anpui,
Maii, aBrycT v Kpasi Ha CenTemBpMm.

lower in 2017.

The sugar-acid ratio determines
fruit taste and it gives information about
the balance between total sugars and
acids in the fruit.

In the variants studied, the sugar-acid
ratio ranged from 9,78 to 19,21. The
results varied throughout the years of the
experiment, but the values were optimal
in all the variants. Over the three years of
the study, the control plants had a lower
sugar-acid ratio in comparison to the
variants treated with organic products.

Fertilization with bio-products did
not significantly affect fruit weight (Table
2). The highest average fruit weight was
obtained in 2016. The medium-wet 2016
along with the frequent rainfalls in May,
which in the first half of the month were
even daily, were favourable for obtaining
fruits with an average weight of over 200 g.

Typical of that characteristic is the fact
that the control variant and the other
variants in which different fertilization
rates were applied, did not differ
significantly between each other.

The different meteorological conditions
exerted a substantial effect. In 2017 a
decrease in the average fruit diameter
was observed in all the variants. It should
be noted that the year was hot: the
average day and night temperature was
20,9 °C with 15% probability level and the
maximum temperature reached 41,2 °C
with 6% probability level. The rainfall sum
in the vegetation period from April till
September was 330,5 mm, which
characterized the year as medium wet,
but the precipitation sum was mainly
formed by four rainfalls of 35-72 mm,
distributed in April, May, August and late
September, respectively.
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Tabnuua 2. CpefiHa Maca Ha nioja B g 3a 2015, 2016 n 2017r.
Table 2. Average fruit weight in g, in 2015, 2016 and 2017

BapnaHTu Jo3su CpepgHa maca Ha nnoga
Variants Doses Average fruit weight, g
2015 2016 2017
Bio-hummus 0.6kg/tree(1,2kg/tree) 156 222 163
1.2kgl/tree(2.4kgltree) 144 177 166
1.8kg/tree(3.6kg/tree) 173 187 150
Agrifull 0.5L/da (1.0L/da) 204 244 179
1.0L/da (2.0L/da) 185 234 177
Humustim 100ml/da (200ml/da) 169 220 146
120ml/da (240ml/da) 166 180 147
150ml/da (300ml/da) 178 200 170
Control untreated 207 223 128
3a 2015r. BanexHata cyma 3a In 2015 the rainfall sum during the

BereTalMoHHUSA nepuos e B pasmep Ha
372 mm, roguMHata ce Xxapakrtepusupa
KaTo BfiaxHa ¢ obesneyeHocT 16 %. Ako
ce u3Kn4var obaye apara ronemuv Bane-
Xa Ha 22.08 n 11.09 nopagn Huckata
e()eKTMBHOCT Ha YCBOsiBaHeTO, ob6e3ne-
yeHOCTTa Ha Banexute e 63 %, KoeTo
Xapaktepusvpa roguHara kato cpegHa.
logvHaTa e ropewa: cpefgHarta cpegHo-
JeHOoHowHa Temnepatypa e 20.6°C c
o6esneyeHocT 13.5%. MakcumasniHuTe Tem-
neparypu ca Hagsuwasnu 35°C rnaBHO
npes BTopara v TpeTarta JeceTaHeBKa Ha
aBrycTt (durypa 1).

N3BOON

MpackoBeHWTe nNnofose ca c 6orar
XUMUYEH cbCTaB. 3axapo3aTta e AOMUHU-
pawa 3axap B nnogoseTe. CToHOCTUTE
Ha 3axapo3ara ca CpefHO OK0J/10 2,7 NbTn
Mo-BMCOKN B CPaBHEHWE CbC CTOMHOCTUTE
3a uHBepTHaTa 3axap. C npwunaraHe Ha
HapacTBallM HOpMU Ha TopeHe Ha buoxy-
Myc, Arpudpyn n XymycTum ce 3aBuLlaBa
CbAbPXaHWETO Ha CYXO BELLEeCTBO U 06K
3axapu B n/040BeETE Ha COPT [/TI0yXelBbH.
MpunaraHOTO TOpeHe ¢ 6MONPOAYKTN BO-
[ [0 NoslydyaBaHe Ha No-BUCOKM CTOMHOC-
TV 3a 3axapHO-KNCENUHHUSA KOe(ULMEHT,
B CpaBHEHWEe C HeTopeHaTa KOHTpona,
KOeTOo e nokasartesiHO 3a Nno-fobpute BKy-
COBM KauyecTBa Ha MpackoBeHWUTe NoLo-
Be. [NpunaraHute 6UONPOAYKTU HE BANAAT
CbLUECTBEHO BbPXY CbAbPXaHNETO Ha

vegetation period was 372 mm, the year
was characterized as wet with 16%
probability level. However, if the two
major rainfalls on 22 August and 11
September are excluded due to the low
efficiency of absorption, the precipitation
was 63%, which characterized the year
as medium wet. The year was hot: the
average day and night temperature was
20,6 °C with 13.5% probability level.
Maximum temperatures were over 35 °C,
mainly during the second and third
decades of August (Figure 1).

CONCLUSIONS

Peach fruits are characterized by a
rich chemical composition. Sucrose is the
dominant sugar in the fruit. Sucrose
values are about 2,7 times higher on
average compared to inverted sugars.
With the application of Biohumus, Agrifull
and Humustim at increasing fertilization
levels, the content of dry matter and total
sugars in the fruits of ‘Glohaven’ cultivar
increased. Applied fertilization  with
organic products resulted in higher values
of the sugar-acid coefficient, which
determines the better flavour qualities of
the peach trees, compared to the
untreated control. The applied organic
products did not significantly affect the
acid content and pH of the fruit flesh.
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KncenuHute n pH Ha N1040BOTO MecO. The average fruit weight was

CpepgHata maca Ha nnogoseTe ce | mainly influenced by the meteorological
BNMSi€ OCHOBHO OT MeTeoposiorMyHuTe | conditions — air temperatures and
yCcnoBuss — Temnepatypa u Banexu u He | rainfalls, and less by the different
TonkoBa OT npunaraHuTe  pasnuynu | fertilization levels of the applied organic
TOPOBW HOPMU Ha BMONPOAYKTUTE. products.
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PE3IOME

OrHeHuat npurop (Erwinia amylovora,
Burril) e cpeg Hali-yHULWOXUTENHUTE
6os1ecTu, perucTpupaHn y Hac 1 B ceeta u
3acara WMPOK Kpblr OT rOCTONPUEMHULN
oT cemelictBo Po3soueTHn (Rosaceae).
Mpu 6naronpusATHM ycnoBus uma 6bP30
pasnpocTpaHeHne Kato 3acsara BCUYKK
HaA3eMHN YacTu Ha pacTeHmeTo. XUMuUY-
HaTa 6opba c OakTepusiTa € 0COb6EHO
TpyAHa 1 A0 TO3M MOMEHT BK/OYBa camo
npesaHTUBHU Mepku. Llenta Ha wuscneg-
BAHETO e [a ce npoy4yaT Bb3MOXHOCTUTE
3a KOHTPO/1 Y NPEBEHLMA Ha OTHEH NMpUrop
npuv KpyLLa ypes npunaraHe Ha 6uocTumy-
natopa PeronnaHt (Agrobiotech, Ukraina).
PeronnaHt e npupogeH 6uocTumynarop
OT HOBO MOKOJIEHNE, YNATO MEXaHN3bM Ha
JelicTB/e ce OCHOBaBa Ha CUHEepPrnyHus
ehekT Ha MeTaboNNTHM NPOAYKTU OT KyNTuU-
BUPaHN eHAOUTHU TbOM — MUKPOMULETMH,
N30MpaHN OT KOPEHUTE Ha XEHLUEeH W
aBepcekTMH — OWOMoTMYeH MpoAyKT C
npoTuBoNapasuTHo gencrteme. B HacTos-
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SUMMARY

Fire blight (Erwinia amylovora,
Burrill) is among the most destructive
diseases registered in Bulgaria and
worldwide and affecs a wide range of
hosts of the Rosaceae family. At the
favorable conditions there is a rapid
spread, affecting all plant parts.

The chemical control against the bacteria
is particularly difficult and includes only
preventive action. The aim of the study
was to investigate the possibility to
improve the resistance of pear plants to
the fire blight by increasing the natural
plant immunity.

Regoplant (Agrobiotech, Ukraina) is a
new generation plant biostimulator whose
action is based on synergic effect of
products of biotechnological cultivation of
fungi-micromycetes from root system of
ginseng and Aversectine - biological
product with antiparasitic action. Pear
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LLIOTO MpoyyBaHe ca W3Mnon3BaHu MUKPO-
pa3MHOXeHW pacTeHuss OT Kpywla copT
“Makbmc Tpuymdp” (Pyrus communis L.
‘Packham’s Triumph’), konto ca TpeTupa-
HW Cc pa3TBop OT PeronnaHt (100p! ')
npeamn Wav cneg MHoKyIMpaHeTo ¢ 6akTe-
puanHa cycneHsusa Ha Erwinia amylovora,
Burrill. KaTo koHTpona ca u3non3saHu
pacTeHWss, KOUMTO He ca TpeTupaHu c
PeronnaHT. Haii-gobpn pesyntatn 6sxa
noslyyeHn npu BapuaHT 3, NpU KONTO
pacTeHusATa ca TpeTupaHu ¢ PeronnaHT, un
cnen 5 gHu Gelwe HanpaBeHO U3KycTBe-
HOTO 3apassiBaHe. Npu TO3M BapuaHT be-
e OTYeTeH Hal-HUCHK MHAEKC Ha Hana-
AeHve no nuctarta (18,46%), cnegBaH oT
BapmaHT 2 (32.85%) 1 KoHTponata (34.66%).

KntouoBu gymm: Erwinia amylovora,
6akTepuanHm 6onectu, N3KYCTBEHO
3apassiBaHe, 6MocTUMyaTopu

YBO/[,

BakTepnanHoto 3a6onsiBaHe OrHeH
npurop, YuWiito npuumMHuTen e Erwinia
amylovora Burrill, e HepelweH npobnem B
MoBeyeTo CTpaHW, KbAEeTo ce oTrexaar
CEMKOBY OBOLLHM BWUAOBE, KaTo SA6BJIKU
(Malus domestica) u «kpywn (Pyrus
communis) uUNn [eKopaTtuBHU pacTeHus
OT cemeiicTBO Po3ouseTtHu. B Bbarapus
3a NbpPBM NbT 6oflecTTa e ycTaHoBeHa
npe3 1989 r no kpywa n 40 T031M MOMEHT
HAMa XMMUWYHK rpenapaTy 3a KOHTPO Ha
3a6onaBaHeTo (Bobev et al., 1999). MNpe3
nepvoga 2003-2007r. Ta3n 6osecT nony-
YyaBa CW/IHO pasnpocTpaHeHne U HaHacs
3HAUYUTESIHN LWEeTN Ha MHOro KpYyLLOBW,
Aronesun n 6bLAKOBU HacaxaeHus (Bobev
et al., 2007).

KpywoBuaT copt Makxamc Tpuymd
(Pyrus communis L. ‘Packham’s Triumph®)
e nHTpoayumpad B bunrapusa npes 1963,
N OO MOMeHTa e efMH OT OCHOBHUTE U’
CTaHAapTHW COpPTOBe, OTINIeXAaHn B cTpa-
Hata. OTKposiBa ce ¢ fobpa CTy[oycToii-
YMBOCT, YYBCTBUTESIEH € Ha CTpynAacBaHe
(Venturia pyrina (Bref.) Aderhold), kakTto n
CpefHo YyBCTBUTE/IEH KbM OFHEH Mnpurop
(liev et al., 1984). B npegxogHn Hawm
uscnefsaHnsa e npocrefeHa peakuyuata

plants (Pyrus communis L. ‘Packham’s
Triumph’) treated with Regoplant (100pl 1)
before and after inoculation with the
bacterial suspension were used in the
investigation.

As a control the same plants without
Regoplant treatment were used. Best
results were obtained in variant 3, in
which the plants were treated with
Regoplant, and 5 days later the artificial
inoculation was done. In this variant, the
lowest leaf attack index (18.46%) was
recorded, followed by variant 2 (32.85%)
and the control (34.66%).

Key words: Erwinia amylovora,
bacterial diseases, artificial inoculation,
biostimulators

INTRODUCTION

Erwinia amylovora Burrill is the
causative agent of fire blight, a bacterial
disease existing as an unsolved problem
in most countries where pome fruits like
apple (Malus domestica) and pear (Pyrus
communis) or ornamental plants of
Rosaceae are grown.

The disease was established for the first
time in Bulgaria in 1989 on a pear and still
no chemical control (Bobev et al., 1999).
During the period 2003-2007 the disease
is enlarged area all over the country and
causes significant damages to many pear,
quince and apple orchards (Bobev et al.,
2007).

The pear variety ‘Packham’s
Triumph’  (Pyrus communis L.) was
introduced in Bulgaria in 1963, until now
the variety is a basic and standard grown
in the country. It is cold resistant, scab
sensitive (Venturia  pyrina  (Bref.)
Aderhold) and medium sensitive to fire
blight (lliev et al., 1984).

In our previous studies, the reaction of the
variety after artificial inoculation with
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Ha pacTeHuss OT TO3W COPT CNnef WU3Kyc-
TBEHO 3apassiBaHe c¢ Erwinia amylovora
(Alexandrova and Dzhuvinov, 2017). Pac-
TeHusATa, npucageHy Bbpxy Atosiesa nog-
noxka Ba29, ca nokasasn 4yBCTBUTE/-
HOCT Ha OrHeH npurop u Ha 10-Tv geH
cnen M3KyCTBEHOTO 3apassiBaHe e OTue-
TeH knac 3 Ha 3apassiBaHe (23.53%), npu
KOeTO HekposaTa e JOoCTUrHana Ao SMCT-
HaTa gpbxka. [pu pacteHusTa, npucage-
HW BbpXY KpylwiosaTta nognoxka OHF333,
€ oTyeTeH Knac 2 Ha HanageHue (25%)
WM CUMNTOMU Ha 3apassiBaHe camo B
MSCTOTO Ha cpesa 1 HepBartypara.

PeronnaHTt (Agrobiotech, Ukraina,
http://www.agrobiotech.com.ua) e 6uoctu-
MynaTtop OT ecTeCTBeH npousxof. Hero-
BMAT MexaHW3bM Ha [leiicTBMe ce OCHOBa-
Ba Ha CMHEPrnyHNA eduekT Ha MeTabonnT-
HY NPOAYKTW OT KyNTUBMPaHETO eHJodunT-
HU rbOM — MUKPOMULETW, M30/IMPaHU OT
KOPEHUTE Ha >XEHLIEeH U aBepCeKTVH —
6ronornyeH NpoaykT C NpoTMBONapasuT-
HO gelicTBume. Mo gaHHM Ha Ponomarenko
et al. (2012) PeronnaHT nosuwasa ycToi-
yMBOCTTa Ha LUapesMya W COA KbM
Fusarium. Koshevskij et al. (2015) otuu-
Tar nonoxuTesneH edekT BbPXy Npoayk-
TUBHOCTTA Ha pacTeHuss OT COA W Hama-
nsBaHe HanageHueTo OT rbbHM 6onecTn
cnep TpetupaHe ¢ PeronnaHT. MpunoxeH
B KoHUeHTpauusa 50 pl I Toit cTumMynupa
pacTexa v nogobpsea aknMarTusauusTa
Ha MWKPOPA3MHOXEHW pacTeHus OT Kpy-
wosaTta nognoxka OHF 333 (Dimitrova et
al., 2017).

Llenta Ha HacTOALOTO NpoyyBaHe
e Ja ce wm3crnegsaT Bb3MOXHOCTUTE 3a
KOHTPO/1 1 NPEBEHUMA HA OTHEH Npurop
npu Kpywa upes npunaraHe Ha 6uocCTu-
Mynartopa PeronnaHr.

MATEPVAJT N METOOU

N3cnegBaHnAaTta ca  npoBeneHu
npes nepuoga anpun-mai 2016 r. B na6o-
patopusita No MToNaToNorna KbM OTAEN
JArpoTEXHUKA U PactutesiHa 3awmra“ Ha
WHcTuTyT no osowapcTeo B [1/10BAMB.

Kato pactuteneH wmaTepuan ca
U3M0N3BaHN MUKPOPA3MHOXEHU KPYLLOBYU

Erwinia  amylovora  was  followed
(Alexandrova and Dzhuvinov, 2017).

The plants grafted on a Ba29 quince
rootstock have shown a susceptible to fire
blight 10" days after the artificial
inoculation a class 3 of infection (23.53%)
was reported where necrosis reached to
the leaf handle. The plants grafted on
OHF333 pear rootstock, a degree of
attack class 2 (25%) have reported by
symptoms of infection only on the cut of
site and nerve of a leaf.

Regoplant (Agrobiotech, Ukraina,
http://www.agrobiotech.com.ua) is a new
generation plant biostimulator whose
action is based on synergic effect of
products of biotechnological cultivation of
fungi-micromycetes from root system of
ginseng and Aversectine - biological
product with antiparasitic action.

According to the results of Ponomarenko
et al. (2012), Regoplant increases the
resistance of corn and soybean to
Fusarium. Koshevskij et al. (2015)
reported a positive effect on the soybean
yield and reduced the attack of fungal
diseases after treatment with Regoplant.

Applied at a concentration of 50 pl I, it
stimulated growth and improved the
acclimatization of micropropagated OHF
333 pear plants (Dimitrova et al., 2017).

The aim of the study was to
investigate the possibility to improve the
resistance of pear plants to the fire blight
by natural biostimulator Regoplant.

MATERIAL AND METHODS

The research was conducted during
the period April and May 2016 in the
Laboratory of Phytopathology in Department
of Agrotechnics and Plant Protection at
the Fruit Growing Institute in Plovdiv.

As a plant material was used the
micropropagated pear plants (Pyrus
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pacteHns oT copT [Makxamc Tpuymd
(Pyrus communis L. ‘Packham’s Triumph’).
PacTeHusiTa ca oTrnefaHu B opaHxepusi
[0 JOCTUraHeTOo Ha NeTopacTu ¢ Ab/MHKMHA
15-20 cm C aKTMBHO pacTALLM BbpXOBe.
3a UM3KyCTBEHOTO 3apassiBaHe e
13Mnon3BaHa CycrneH3us oT ABa u3osnarta:

> Ea 3325 — wu3onupaH ot
sA6bsKa Ha 16.05.2013r. B MNeTpuny;
> Ea 3345 - wu3onupaH ot

Kpywa Ha 27.06.2013r. B boteBrpag,

Baktepunte ca KyntmeBupaHu 3a 48
yaca npu Temneparypa 26°C Ha
xpaHutesnHa cpega King’'s B (King et al.,
1954), cnep Koeto ca OTMUTM  OT
araposara noBbPXHOCT U CycneHsusTa e
gosegeHa Ao mbTHocT 3x10° kn/ml.

M3kycTBEHOTO 3apassiBaHe e
HanpaBeHO Ha BpPbXxHUTE Tpu [obpe
pasBuTK NucTa ypes otpsasBaHe Ha 1/3 ot
ncTHaTa neTtypa C HOXwuua, noToneHa B
6akTepuasiHaTa cycneH3us.

TpeTupaHeTo ¢ Peronnant (100ul I
€ U3BBPLUEHO Mo 3 HauMHa:

1 BapuaHT — WHOKY/MpPaHeTo C
b6aktepuasiHaTa cycneHsus, cneg 20
MUHYTW TpeTupaHe ¢ PeronnaHT;

2 BapuaHt — TpeTupaHe C

PeronnaHT, nocneaBaHo OT UHOKyMpaHe
¢ 6aKkTepuanHara cycneHsus;

3  BapuaHT — TpeTuMpaHe C
PeronnaHT, cneg 5 gHW MHOKy/iMpaHe C
bakTepuasiHaTa CyCrneH3us.

Kato koHTpona 6sxa u3non3saHu
N3KYCTBEHO WHOKY/IMpaHU pacTeHus, HeTpe-
TMpaHu ¢ PeronnaHT. Bcuukn pacTteHus
6s1xa NocTaBeHW B kamepa npu ontuman-
HW 3a pasBuMTMETO Ha bakrepuaTa
ycnosug - temnepatypa 25°C n 80-90%
OTHOCWTENIHA BNAXHOCT Ha Bb3dyxa. 3a
BCEKM BapvaHT M 3a KOHTponata ca
uscnegBaHn no 5 pacteHus. OTunTaHeTo
Ha pesyntatute 6elwe HanpaBeHo 10 AHW
cnep VHOKY/IMpaHeTo.

PeakunsaTta Ha pacTteHusiTa e oT4e-
TeHa no 5 cTeneHHaTta ckana Ha Zeller
and Wolf (1996), 3a onpegensiHe cTeneH-
Ta Ha YyBCTBUTE/THOCT:

Knac 0 — 3apaseHute pacteHus ca 6e3
BUAMMMW CUMNTOMU Ha MHDEKLUS;

communis L. ‘Packham’s Triumph’). The
plants were grown in a greenhouse with
actively growing shoots of 15-20 cm in
length.

Artificial inoculation of two isolates
suspension was used:

> Ea 3325 - isolated from
apple on 16.05.2013 in Petrich (Bulgaria);
> Ea 3345 - isolated from

pear on 27.06.2013 in Botevgrad (Bulgaria).
The bacteria were cultured for 48
hours at 26°C on King's B media (King et
al., 1954), which they were washed off the
agar surface and the susg)ension was
adjusted to a density of 3x10" cells/ml.

The artificial inoculation was made
by cutting 1/3 of the top three leaves with
scissors dipped in the bacterial
suspension.

Regoplant treatment (100upl 1™
was done in 3 ways:

1* variant - inoculation with the
bacterial suspension, after 20 minutes
treatment with Regoplant;

2" variant - treatment with
Regoplant, followed by inoculation with
the bacterial suspension;

3" variant - treatment with
Regoplant, after 5 days inoculation with
the bacterial suspension.

As a control, artificially inoculated
plants without Regoplant treatment were
used. All plants were placed in controlled-
environment  chamber at  optimal
conditions for the development of the
bacteria - temperature 25°C and 80-90%
relative humidity. Five plants were tested
for each variant and control. The results
were recorded 10 days after artificial
inoculation.

Reaction of plants were classified
by the grading scale of disease severity of
Zeller and Wolf (1996):

Class 0 - infected plants are no visible
symptoms of Infection;
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Knac 1 — Bnanmo noyepHsasaHe camo B
MSACTOTO Ha cpesa,;
Knac 2 - Bwxgar ce CUMMOTOMM MO
MSACTOTO Ha cpe3a 1 HepBaTtypara,
Knac 3 — nouyepHsBaHe Ha nucta wu
NMCcTHaTa ApbXKKa;
Knac 4 - cumnTomu OT Hekpos3a no
BPbXHUTE YacTn Ha pacTeHMUETO;
Knac 5 — noyepHsaBaHe Ha UHA/0TO
pacTeHue.

3a onpegensHe Ha uvHAeKca Ha
HanafgeHve, pesyntatute ca TpaHcdop-
MupaHn no chopmynata Ha Mc Kiney
KakTo cnepga:

Class 1 - blackening only in place of the
cut;

Class 2 - visible symptoms of the place of
cut and stem;

Class 3 - browning of leaf and petiole;

Class 4 - from symptoms necrosis on
apices of the plant;
Class 5 - blackening the whole plant.

To determine the disease attack,
the results were transformed by the Mc
Kiney formula as follows:

E(n.k).100

| - HOEKC Ha HanageHue B NpoueHTr (%)
E(n.k) — cyma oOT npousBefeHusTa Ha
6pos Ha HanagHatuTe pacTeHus Wan
opraHn (n) MO CbLOTBETHUA 6an Ha
HanageHue (K)

N — obwmAaT O6poli Ha un3cneaBaHu
pacTeHus (opraHu)

K — Hali-Bucokata cTeneH B cboTBETHaTa
ckana

PE3YJITATU N OBCBXXOAHE

Mpn noBe4yeTo WHpEKTUpaHU pac-
TeHns owe Ha 5 geH ca HabnwgasaHu
MbPBM CUMNTOMU HA NHADEKLMS.

Mpu KOHTpPONHWUTE pacTeHusi, KOUTO
He ca TpeTupaHu ¢ PeronnaHT, Hai-ronsim
6poii uHokynupaxdu nucta (53%) ca noka-
3anmn knac 1 Ha 3apassiBaHe (Hekposa B
MSCTOTO Ha cpesa). Hama oTtyeTeHun nuc-
Ta pearvpanu C Hali-HuckaTa wunm Haii-
BMCOKaTa CTEMNEH Ha peakuus oT M3Mon-
3BaHarta ckana.

Mporpecupawia UHMeKUnss cbe
CYMNTOMMW Ha HEKPO3a N0 BPbXHUTE YacTu
Ha pacTeHusiTa (knac 4) bewe oTyeTeHa
camo Mpu KOHTPO/HUTE pacTeHus (7%).

Mpu NbpBM BapuaHT Ha TpeTUTaHe
(M3KyCcTBEHO 3apas3siBaHe, NocnefBaHo OT
TpeTtupaHe ¢ PeronnaHT) ce nmpocnegssa
[OeliCTBMETO Ha npenapaTa npu CbLUecT-
ByBallla Beye 3apa3sa. [onyyeHute pesyn-

N.K

| - percentage Index of attack (%)

E (n.k) - sum of the works of the number
of attacked plants or organs (n) in the
corresponding attack ball (k)

N - the total number of plants examined
(organs)

K - the highest
corresponding scale

grade in the

RESULTS AND DISCUSSION

The first symptoms of infection
were noticed on the 5th day in most
inoculated plants.

In control plants not treated with
Regoplant, the highest number of
inoculated leaves (53%) showed class 1
infection (necrosis only in place of the
cut). No leaves with the lowest and
highest response degree rates from the
scale used were counted.

Progressive infection with
symptoms of necrosis at the shoot apex
(class 4) was only observed in control
plants (7%).

In the first variant of treatment
(artificial inoculation followed by treatment
with Regoplant), the effect of the
Regoplant in the case of existing
contamination was monitored. The results
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Tatn nokasaxa, ye 44% oT TpeTupaHuTe
nicta ca pearv-panm ¢ knac 1 Ha
3apassiBaHe, Hali-BMcOKata CTeneH Ha
peakuusi e knac 3 Ha 3apassiBaHe (37%).
He 6saxa oTtueTeHm nucta ¢ kiac 0 Ha
3apassBaHe. lpu TO3M BapuaHT HAMaLle
W fiucta C knac 4 Ha 3apassBaHe, 3a
pasnunka oT KoHTposiaTa.

obtained showed that 44% of the treated
leaves reacted with class 1 infection, the
highest response rate was Grade 3 of
infection (37%). No leaves without visible
symptoms of Infection (0 class) was
counted. In this variant, there was no
class 4 infection, in contrast to the control.

20 KonTpona/Control

13%

53%
27%
m knac/class m knac/class 2

1 BapuaHT/ variant

= knac/class 1 =nac/class 2 knac/class 3

knac/class 3 W knac/class 4
3 papwvanTvariant
2 sapwanT/variam
® grinciciass | Eprecicless & Wenaciclass 3
N/ tlass 0 wEnacisiass 1 mEnacisissy 2

dur. 1 Peakuma Ha kpywosua copT [MNakxamc Tpuymd, 10 AWK cnep,
N3KYCTBEHOTO 3apa3siBaHe B TpUTETe BapuaHTa Ha Npoy4vBaHe 1 KOHTposia

Fig. 1 Reaction of the pear variety Packham’s Triumph, 10 days after artificial
inoculation in three variants study and control

Mpu BTOpY BapuaHT Ha npoy4yBaHe
(TpetupaHe ¢ PeronnaHT/vHOKynMpaHe)
WHOKYy/IMpaHuTe pacTeHus ca pasnpege-
NIeHN B TpU Knaca Ha peakuusi, kato HaWn
ronsam 6poit nMcta ca pearvpanu ¢ knac
1 (50%) Ha 3apasasaHe (Purypa 1). Knac
3 Ha peakuus (HekposaTa gocTura Ao
nMcTHaTa Apbxka) 6elle OTYEeTEeHO npwu
14% OT N3KYCTBEHO 3apa3eHuTe fucTa.

In a second variation of the study
(Ragoplant treatment after that artificial
inoculation), the inoculated plants were
distributed into three reaction classes,
with the highest number of leaves (50%)
responding to Class 1 of infection (Figure
1). Class 3 of the reaction (necrosis
reached the leaf handle) was reported in
14% of the artificially inoculated leaves.
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dur. 2.
Tpuymdp, pearupan ¢ 3"
K/lac Ha 4yBCTBUTESHOCT, 10

Copt [Makxamc

pearvpan

dur. 3. Copt Makxamc Tpuymd,

YyBCTBUTENHOCT, 10 AHM criepg,

dur. 4. Copt lNakxamc
Tpuymd, pearvpan ¢ 0
Knac Ha

2™  knac Ha

OHWV cnep 3apa3siBaHeTo 3apas3siBaHeTo yyBCTBUTENHOCT, 104HK
Fig. 2. Packham’s Triumph, | Fig. 3. Packham’s Triumph, | cnepn 3apa3siBaHeETO

reacted with 3 class of | reacted with 2 class of | Fig. 4. Packham’s
susceptibility, 10 days after | susceptibility, 10 days after | Triumph, reacted with O

infection infection

class of susceptibility,
10 days after infection

Mpn BapuwaHT 3 (TpeTupaHe C
PeronnaHT/u3kycTBeHO 3apassiBaHe cref
5 AgHKW) 31%0T MHOKyNupaHuTe aucta ca
6e3 BMAMMM CUMMNTOMU Ha 3apassBaHe
(knac 0), KoeTo nuncea OT KOHTponara.
ToBa NOTBBLPAM HawaTa xunoresa 3a
cTumynupalwms edpekt Ha PeronnaHT 3a
npeogonsiBaHe Ha bGakTepuanHaTa 3apa-
3a. OTHOBO Hali-rosiim 6poii OT UHOKY/K-
paHuTe nucta (46%) ca pearvpasiv c
knac 1 Ha 3apassiBaHe (Purypa 1). Haii-
BMCOKaTa CTENeH Ha  3apassBaHe,
oTyeTeHa Nnpv TO3W BapuaHT, belue Knac
2 Ha 3apassBaHe (23% oT nucTaTta).

In  variant 3 (treatment with
Regoplant/artificial inoculation after 5
days), 31% of the inoculated leaves were
free of visible symptoms of infection
(class 0), which was lacking in the
control. This has confirmed our
hypothesis about the stimulating effect of
Regoplant on plants to overcome
bacterial infection. Again, the highest
number of inoculated leaves (46%)
responded to class 1 infection (Figure 1).
The highest infection rate reported in this
variant was Grade 2 of infection (23% of
the leaves).
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WHaexc Ha Hananenwe/Disease attack (%)

. - =
l l l ‘ >
o

Konrpona/Control

1 eapuawT/variant 2 sapwant/variant 3 sapwaxt/variant

dur. 5. MiHOeKC Ha HanageHne Ha KpywoBMAT copT [lMakxamc Tpuymd KbM
NPUUYNHNTENA Ha OrHeH npurop Erwinia amylovora B Tpute pa3paboTeHu

BapunaHTa

Fig. 5. Disease attack of the pear variety Packham’s Triumph to the causative
agent of Erwinia amylovora in the three studied variants

MHaekchT Ha HanageHne Bapupa B
3aBMCMMOCT OT HauuHa Ha TpeTupaHe ¢
PeronnaHTt (®urypa 5). C Hail-CUNHO n3s-
BEHU CMMNTOMW Ha 3abonssaHeTo Gelle
BapuaHT 1, Npu KOWTO € OTYeTEeH Makcu-
MasieH UHAeKC Ha HanageHuwe - 38,75%,
cnepBaH OT KoHTponata (34,66%) u Ba-
puaHT 2 (32,85%). Hail-nobpw pesynrtatu
65xa MNonyyeHW npu TPeTWs BapuaHT
(18,46%), nNpy KOWTO WHOKYNUpPaHeETO C
b6akTepuasiHaTa cycneHsus ¢ Erwinia
amylovora e HanpaseHo 5 gHu cnep
TpeTvpaHeTo ¢ PeronnaHTt. lMpegnona-
rame, ye npes T03u nepuog PeronnaHTt e
CTUMY/IMpan 3allUTHUTE CUIN Ha pacTe-
HAETO M MO TO3M HaYMH € OrpaHuyeHo
pasnpocTpaHeHeTo Ha 3apasara.

NHayurpaHeTo Ha pesvcTeHTHOCT
OT eKCTPaKTW Ha peauua pacTUTenHn Bu-
[0Be cpeLly LIMPOK CNeKTbp OT NaTtoreHun
Beue e fokaszaHo (Brisset et al., 2000;
Baysal u Zeller, 2004). 3a pa3BuTMETO Ha
PE3NCTEHTHOCT pacTeHUATa Ce HyXOasaT
OT W3BECTHO Bpeme, npeau pfda 6baat
3apaseHn. Heobxoaumun ca owe mscnes-
BaHUs 3a onpejenisHe Ha onTUManHuTe
KOHUEHTpauum n cxemm Ha TpeTupaHe c

The disease attack depended on
Regoplant treatment method (Figure 5).
The most pronounced symptoms of the
disease showed variant 1, in which
reported a maximum diseases attack of
38.75%, followed by the control (34.66%)
and the variant 2 (32.85%). The best
results were obtained in the third variant
(18.66%), in which the inoculation with
Erwinia suspension was done 5 days
after treatment with Regoplant.

We assume that during this period,
Regoplant has stimulated the plant's
resistance and thus the spread of the
infection is limited.

Induction of resistance by extracts
of a number of plant species against a
wide spectrum of pathogens has already
been demonstrated (Brisset et al., 2000;
Baysal and Zeller, 2004). For the
development of resistance, plants need
some time before being challenged with a
pathogen. Further studies are needed to
determine optimal concentrations and
modes of treatment with Regoplant, as
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PeronnaHT, kKakto u deHodasnte, B
KOUTO HaVI-yCHEUJHO MOXe aa ce npwuniara.

N3BOAN

Haii-Bucok knac Ha 3apassBaHe
belle OTYETEH CamMO MpPU KOHTPOJSIHUTE
pacteHns (knac 4), KouTto He 6sxa
TpeTupaHa c PeronnaHr.

Camo npu BapuaHT 3 yacT OT
pacTeHusATa He rnokKasaxa CUMMNTOMW Ha
3apassBaHe c Erwinia geceT gHu cneg
WHOKYNMpaHeTo. MNpy T03n BapuaHT Gelle

OTYETEH W  HAW-HUCBK WHOEKC Ha
HanageHue - 18,46%.
BJTATOAAPHOCTWU

M3onatnte Ha Erwinia amylovora
ca nwbes3Ho npepoctaBeHn oT [pod.
AcH C. bobes oT ArpapeH YHuBepcuTer -
Mnosgus.

buoctumynatopbT PeronniaHt e
nob6e3Ho npegoctaBeH OT akag. Cepreit
MoHomapeHko (Agrobiotech, Ukraina) B
paMkuTe Ha MNpPOeKT 3a [ABYCTpPaHHO
CbTpyAHMYecTBO Mexay bbarapua u
YkpaitHa OHTC/YkpaiiHa/01/9, douHaHcK-
paH ot ®oHf ,Hay4yHu nscnegsaHnsg”.

well as the phenophases in which it is
best applied.

CONCLUSIONS

The highest class of infection was
reported only in control plants (class 4)
that had not been treated with Regoplant.

Only in variant 3, ten days after
inoculation some of plants showed no
symptoms of Erwinia infection. In this
variant, the lowest diseases attack was
also reported - 18.66%.
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PE3IOME

lMpomMeHuTe B KIMMaTUYHUTE YCIOo-
BMA nNpes3 nocnegHuTe rogvHu, cBO604-
HaTa TbpProBus M MOCTOAHHUAT BHOC Ha
nnonose, 3eNleHYyUn 1 AekopaTuBHU pac-
TEHUS 3a 3a[0BOJIABAHE HYX/AWUTe Ha na-
3apa, cb3fasart npeanocrtaBka 3a npeHa-
CSAHETO Ha HOBUW HenpuaTesM B HawaTa
cTpaHa. VIMeHHO TakbB BU[ € YeMLUMpPO-
BuaT monel, (Cydalima perspectalis Walker).
Toil HaHaca Cepuo3HM MOBpean No 4YeM-
Lwm1pa, KOWTO ce M3nosi3Ba MacoBo 3a 03e-
NleHsiBaHe Ha napkoBe 1 pas/iMyHn no pas-
mMep rpaguHun. MNpeasua Ha ToBa Bb3HMKBA
Heob6xoAMMOCTTa OT TbPCEHE Ha CpeacTBa
3a KOHTPO/, KOUTO MoraT fa ce U3non3sar B
npakTukara 3a 6opba c To3u Bug,.

C uen yctaHoBsiBaHe nospeaute ot
yemLIMPOBMSA  MOSMEL, npe3  nepuoga
2016-2017 r. B paiioHa Ha rp. Kosnogyi
ce 13BbpLUNXa HabngeHns No Yemwimpa,
Karo ce m3non3saxa CTaHOAPTHUTE EHTO-
MOSIOTMYHM METOoAW. YcnopeaHo ¢ ToBa B
nabopartopHu ycnosus ce  um3nutaxa
MHcekTMumguTe: Bastak Hos 100 EK
(antha - umnepmeTpuH) u Hypene [
(xnopnupudoc-eTnn+umnepmeTpuH) cpe-
Wy rbCEHULUTE Ha 4YEeMLUUPOBUA Mosiel,
(C. perspectalis).

Accepted: 30.07.2019

Published: 05.09.2019

SUMMARY

Climate change in the past years,
free trade and permanent imports of fruits,
vegetables and ornamental plants to meet
the needs of the market, create a
prerequisite for porting new insect pest.
Exactly such species is box tree moth
(Cydalima perspectalis Walker). He
applied serious damage over boxwood,
which is used as a result of landscaping in
the parks and gardens in Bulgaria to
which shrubs are deforested completely
and its decoration is disturbed. Given on
this arises the need of the search for
means of control, that can be used to
combat this species in practice.

With establishment damages from
the box tree moth during the period
2016-2017 in the region of Kozloduy,
boxwood observations were made using
standard entomological methods. In
parallel were tested the insecticides in
laboratory conditions: Fastac New 100 EC
(alpha - cypermethrin) and Nurelle D
(chlorpyrifos-ethyl + cypermethrin) against
caterpillars of the box tree moth
(C.perspectalis).
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Mpn npoBefeHUTE  NPOy4YBaHUSA
MacoBO HaMHOXaBaHe Ha 4YeMLUpPoBUsA
mMonel, (C. perspectalis) ce koHcTaTupa
npes MeceL, aBryct, Korato nospefeHuTe
pacteHus gocturHaxa 60-70%.

WHcektnungmnte Bastak Hos 100
EK w»n Hypene [, nposssasar pobpa
edmkacHocT (80-95%) cpelly rbceHuyuTe
Ha yemwmposusa monel, (C.perspectalis) n
ycrnewHo Morat jga ce Wu3nonssar 3a
6opba cpelLy To3U HenpuATen.

KntouoBu gymn: 4yemLwmMpoB mosnel,
noBpeay, MHCeKTULMAN, XuMmnyecka 6opba

YBO[,

UemwunpbT (Buxus sempervirens
L.) e BeYHO3e/neH XxpacT, KOMTO mpuHag-
nexn kbm cem. Uemwmposu (Buxaceae).
OT BeKkoBe 4eMLIMPBLT e LUIMPOKO U3Nosi-
3BaH BbB (p/iopasiHata Jekopauus Ha
rpaguHn 1 napkose. TO € YCTOMYMB Ha
abnuoTnyHmMa cTtpec u bonectu. Mepo-
HOCHO pacTeHue e. B paiioHu, kbgeTo ce
cpewa 4YemwupoBuA Mofel, noytn e
HEBB3MOXHO YEeMLUMPOBUTE XpacTu aa ce
onasfT oT TO3U HenpuAaTen 6e3 XMMUYHO
TpeTupaHe (Kenis et al., 2013).

Uemwwnposuat money (Cydalima
perspectalis Walker) e BaxeH HenpuaTen
no yemwwupa. WHTtpoayumpaH e ot W3-
TO4YHa A3us, HEC TOWN e pasnpocTpaHeH B
peguua cTpaHu: CALl, LWeeiyapus,
XonaHgusa, ABCTpuAa, YHrapus, Yexus,
JaHuna, dpaHuua, CnoseHus, VicnaHus,
WpnaHgna, bBocHa w©n  XepuerosuHa,
Cbpbus, YepHa ropa, Mpums n goctura
[0 AsmaTckata uvacT Ha Typuusa, 6e3
CkaHguHaBusa, CesepHa LWotnaHoua wu
BWCOKWTE MJI@HUHCKM pervoHun (Inoue,
1982; Park, 2008; Bella, 2013).

B EBpona 4emwuMpoBUAT MOJEL,
(C.perspectalis) e yctaHOBEH 3@ NPbB NbT
npe3 2007 r. B N'epmaHua n XonaHaus,
KbIETO BEPOATHO € BHECEH C pacTeHus oT
Kutaii. B nocneacteue ce pasnpocTpa-
HsiBa B MHOro Eponelicku ctpanu (Billen,
2007; Kruger, 2008; Muus et al.,, 2009;
Bras et al., 2015, 2016).

B Bbarapusa 1031 Mosiel, e KOHCTa-
TnpaH npes tonm 2014 r. no CesBepHOTO

In the studies mass multiplication of
the box tree moth (C.perspectalis) was
observed in August when the damaged
plants reached 60-70%.

Insecticides Fastac New 100 EC
and Nurelle D, exhibit good efficacy (80-
95%) against the caterpillars of box tree
moth (C.perspectalis) and can
successfully be used to control against
this pest.

Key words: box
damage, insecticides, control

tree  moth,

INTRODUCTION

The boxwood (Buxus sempervirens
L.) is evergreen shrub, who s
representative of the family Buxaceae.
Boxwood has been widely used for
centuries in the floral decoration of
gardens and parks. It is resistant to abiotic
stress and disease. It's a honey plant. In
areas where the mothball meets, it is
almost impossible boxwood shrubs to
protect themselves from this pest without
chemical control (Kenis et al., 2013).

The box tree moth (Cydalima
perspectalis Walker) is important pest on
boxwood. Introduced from East Asia,
today the Box tree moth (C.perspectalis)
is distributed in a number of countries:
United States, Switzerland, Netherlands,
Austria, Hungary, Czech Republic,
Denmark, France, Slovenia, Spain,
Ireland, Bosnia and Herzegovina, Serbia,
Montenegro, Greece and reaches the
Asian part of Turkey, excluding
Scandinavia, Northern Scotland and the
high mountainous regions (Inoue, 1982;
Park, 2008; Bella, 2013).

In Europe, the box tree moth
(C.perspectalis) was first recorded in 2007
in Germany and Netherlands, where
probably imported with plants from China.
In consequence is distributed in many
European countries (Billen, 2007; Kruger,
2008; Muus et al., 2009; Bras et al., 2015,
20186).

With us this pest is ascertained in
July 2014 in the North Black Sea (palace
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YepHomopue - paBopeua B banuuk wu
BapHa (Beshkov et al.,, 2015). BuabT
paswvpsBa apeana cu K goctura Ao
[obpny, 3natHnM nAcbuM, Cosonon,
Mpumopcko, byprac, Kanodep, Mnosaus,
Cochusa, [Oparanesum n gp. (Pencheva
and Yovkova, 2016).

MbCeHNUMTE  Ha  YEMLUMPOBMSA
money (C.perspectalis) ce xpaHAT c
nmctaTa Ha pasfIMyHn COopTOBE YemLuup:
Buxus microphylla, B.microphylla var.
Insularis, B.sempervirens, B.colchica,
B.sinica, B.balearica (Todeschini, 2014).
B Pycuss Toil atakyBa CblWO Ruscus
aculatus L. u Prunus leurocerasus L.
MoBpefeHnTe OT 4YEeMLIMPOBUA MONeL,
pacTeHust n3octasaT B pa3BUTMETO CU U
ce HanagaTt oT rvbarta Cylindrocladium
bixicola enr., KOSITO NpUYMHABa HEKPO3a, B
pes3ynTaT Ha KOeTo K/IOHUTE U3CbXBaT.

3a orpaHnyaBaHe pasnpocTpaHe-
HMeTO Ha uYemwwuposusa Money (C.
perspectalis) OT CbLECTBEHO 3HAYEHNE €
M3BBbPLUBAHETO HA MOHUTOPUHT B pascaps-
HULUMW, TPagMHCKN LEeHTPOBe 3a LBEeTS U
JekopaTuBHM pacTeHus, Ha 6asata Ha
KOMTO ce wu3BbpwBaT MeponpuatTa 3a
orpaHuMyaBaHe pasnpoCTPaHEHWeTo Ha
Buaa.

Bopb6arta B M3TOUHa A3K1s, KbJETO €
OTKpUT  Yemwwmposuat  money  (C.
perspectalis), BkouBa GMONOrMYEH KOH-
Tpon c¢ Hemaroau (Choo et al.,, 1991),
NpeKkbCBaHe Ha pPas3MHOXaBaHETO MEXAY
nenepyaute (Kawazu et al.,, 2007) u
XUMUYeH KoHTpon (Zhou et al., 2005).

EcTecTBeHu BparoBe Ha 4yemLInpo-
BUSI Monel, ca MHoro napasntu (Nacambo
et al.,, 2014) n nTuun, Ho Te nposiBsiBaT
no-cnabo XWLWHWYeCTBO, Nopaan BUCOKU-
T€ HMBa Ha TOKCUYHUW asnkanongn, Cbabp-
Xawm ce B rbceHuuymte (Leuthardt and
Baur, 2013).

Bopbarta cpewy C. perspectalis B
napkoBe, 3efIeHN NOSICU WX pascagHuLm
B AnoHua u KuTail ce noctura OCHOBHO
ypes npwiaraHe Ha uHcekTuuuan. CuH-
TeTUYHUTE nupeTpougn (LUNepmMeTpuH,
JentameTpuH) nposiBaBaTt gobpa edmkac-
HocT (Maruyama and Shinkaji, 1987; Zhou

in Balchik and Varna) (Beshkov et al.,
2015). The species is expanding its range
and reaches Dobrich, Golden Sands,
Sozopol, Primorsko, Burgas, Kalofer,
Plovdiv, Sofia, Dragalevtsi, Gravatikovo
and others (Pencheva and Yovkova,
20186).

The caterpillars of the box tree
moth (C.perspectalis) are fed the leaves
of different varieties of boxwood: Buxus
microphylla, B.microphylla var. Insularis,
B.sempervirens, B.colchica, B.sinica,
B.balearica (Todeschini, 2014). In Russia
attacking also Ruscus aculatus L. and
Prunus leurocerasus L. Damaged by box
tree moth plants they lag behind in
development and are attacked by the
fungus Cylindrocladium bixicola enr.,
which causes necrosis, causing the
branches to dry.

To limit the spread of the box tree

moth  (C.perspectalis) is  essential
performing monitoring in  nurseries,
garden centers for flowers and

ornamental plants, on the basis of which
restrictive and sanitary measures are
applied to localize the species.

Control in East Asia, where it was
found box tree moth (C.perspectalis),
includes biological control with nematodes
(Choo et al.,, 1991), mating interruption
between butterflies (Kawazu et al., 2007)
and chemical control (Zhou et al., 2005).

Natural enemies box tree moth
have multifaceted parasites (Nacambo et
al., 2014) and birds, but they exhibit less
predation, due to the high levels of toxic

alkaloids  contained in caterpillars
(Leuthardt and Baur, 2013).
Control of box tree moth

(C.perspectalis) in parks, green belts or
nurseries in Japan and China is mainly
achieved through the application of
insecticides. Synthetic pyrethroids
(cypermethrin, deltamethrin) exhibit good
efficacy (Maruyama and Shinkaji, 1987;
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et al.,, 2005; Ma et al., 2006; Xi et al.,
2009).

MpoABL/KUTENHOTO M3MNO0/3BaHE Ha
XnopgnyasypoH B KuTalickaTa NPOBUWH-
uma LWaHayHr 3a  6opb6a cpewy C.
perspectalis e goseno go passutve Ha
YCTOMUMBOCT M 3a TOBa Ce npenopbysa
M3N0/3BaHETO Ha CNMHO3a4 U YUNPOHWA
(Zhou et al., 2005).

MoraT pga ce wu3nonsesar MU
VHCEKTULMAN, eKCTpaxupaHu OT  pof
Chrysantemus, CMECEHW C panuyHo

Macno. TaxHaTa TOKCUMYHOCT e nofob6Ha
Ha TasuW Ha CUHTETUYHUTE NUPeTPouaW,
nopaay KoeTo ce NpenopbyBa, NpuiaraHeTo
fla ce V3BbPLUBA Beuep, 3a fa ce onasaTt
onpaumTenuTe 1 nofesHnTe BUAOBE.

3a nosuwasaHe ehukacHoCTTa Ha
WHCEKTMLMAMTE CpeLly TOo3W HenpuaTen
ce npenopbyBa NpubassHe Ha npuaenuTen,
Tbii KaTO NIUCTaTa Ha YemLumpa ca rnagku.

XumMmnyeckata 6opba C KOHTaKTHW
WHCEKTMLMAN e C AoKa3aHo MHOro rosisiMa
ehekTMBHOCT, HO MOXe Aa HaBpeayn Ha
U/IeHECTOHOINTEe, KOUTO W3NOM3BaT YeMm-
LLUMPOBUTE PaCTEHNSA 38 YKpUTHE.

MATEPVAT N METOON

MpoyyBaHuATa 65xa MpoOBeLeHU
npe3 nepuoga 2016-2017 r. B paiioHa Ha
rp. Kosnoayin. MapkupaHu 6s1xa otaenHu
pacTeHusl, KOUTO ce nperaexajaxa nepuo-
OVYHO K ce mnpocrefasaxa nospeante,
KOUTO HaHacsa 4YeMWWUpPoBUAT  MofeL,
(C.perspectalis). YcnopegHo ¢ ToBa npwu
naéopatopHu  ycnoBuss B ArpapHus
yHuBepcuteT B [110BAMB ce wu3nuTaxa
mHcekTuumgute: Bastak HoB 100 EK
(andpa - unnepmeTtpuH) ¢ gosa 3 ml/10 |
Boga wun Hypene O (xnopnupudoc-
eTun+uunepmeTpuH) - 7 mli/10 | Boaa.

OnuMTbT OGelle 3a/lokeH B Tpwu
BapvaHTa 1 Tpu NoBTOpPeHUs: BapmaHT | —
KOHTpona (TpeTupaHe ¢ Boga), BapuaHT Il —
TpetnpaHe ¢ Bastak HoB 100 EK wu
BapuaHT Ill — TpetnpaHe c Hypene [.
BbB BCekM BapuaHT B N1acTMacoBu
KOHTelHepy ce nocTtassxa no 20 rbceHu-
un Ha yemwmposus money, (C.perspectalis)
BbPXY CBEXM YEMLUMPOBU KIOHKA U ce

Zhou et al., 2005; Ma et al., 2006; Xi et
al., 2009).

Prolonged use of Chlorofluazuron
in the province Shandong for control of C.
perspectalis lead to development of
sustainability and because of that
recommends the use of spinosad and
fipronil (Zhou et al., 2005).

Can be used and insecticides,
extracted from the genus Chrysantemus
mixed with rapeseed oil. Their toxicity is
similar to that of synthetic pyrethroids,
which is why it is recommended that the
application be carried out in the evening
to protect natural pollinators and
beneficial species.

To increase the effectiveness of the

pest control insecticides applied, an
adhesive is recommended, as the
boxwood leaves are smooth.

The chemical controls against

contact insecticides have proven to be
very effective, but it can harm the
arthropods, that use boxwood plants for
shelter.

MATERIAL AND METHODS

The studies were conducted in the
period 2016-2017 in the region of
Kozloduy. Individual plants were marked,
which were reviewed periodically and
damage was monitored, applied by the
Box tree moth (C. perspectalis). In parallel
under laboratory conditions in the
Agricultural University of Plovdiv tested
the insecticides: Fastac New 100 EC
(alpha - cypermethrin) with a dose of 3
ml/10 | water and Nurelle D (chloropyrifos-
ethyl + cypermethrin) - 7 ml/10 | water.

The experiment was based on
three variants and three replicates:
Variant | - control (water treatment),
Variant Il - treatment with Fastac New 100
EC and Variant Il - treatment with Nurelle
D. In each variant, 20 caterpillars were
placed in plastic containers box tree moth
(C.perspectalis) on fresh boxwood and
treated with the above agents. Readings
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TpeTmpaxa C rope nocoyYeHuTe cpeacTsa.
OtunTaHuATa ce u3BbpLluBaxa Ha 3-"", 5-
n 7-""" peH cnep TpeTupaHeTo.

V3BbpLWEHO e CcpaBHABaHe Ha
cpeaHuTe CTOMHOCTM Ha 3 HesaBUCUMK
U3Ba/IKM C t- KpUTEpPUS.

PE3SYNTATU N OBCbXOAHE

MbpBUTE nNoBpean OT rbCeHUuuUTE
Ha uvemwwuposua mornel, (C. perspectalis)
npe3 2016 r. N0 YeMLWNPOBUTE XPacTu ce
OTKpVXa B HauyasioTo Ha Mecel, mai u
pocturHaxa 5 %, a npe3 2017 r. - 10 %
(durypa 1). MbpBOHAYANHO rbCEHUUUTE
usrpusBaxa 4YacTMyHO JsucTaTa, a no-
KbCHO U YHMLIOXaBaxa W3UAI0, Kato
OCTaBAXa He3acerHatm camo [pPbXKUTE.
HanagHatute pacTeHus uscbxBaxa U ce
nokpmeaxa c naspkuHu. Npu mMacoBo Ham-
HOXaBaHe MbCEeHULUTE usrpmssBaxa Kopa-
Ta Ha no-mnaguTte KNoHku. CbC 3aTonnsHe
Ha BpeMeTo M HaMHOXaBaHeTO Ha BuAa,
MOCTENEeHHO NoBpeauTe 3amoyHaxa fa ce
yBenuyasatr. MacoBOTO HanafeHue Mo
YEMLUMPOBUTE XPacTW W Npe3 ABeTe roAuHM
6elle ycTaHOBEHO Npe3 BTOpaTa NosoBMHA
Ha M.aBryct 60 % - 2016 r. u 70% npe3
2017 .

were made on the 3, 5™ and 7" day after
treatment.

Averages of 3 independent samples
were compared with the t-criterion.

RESULTS AND DISCUSSION

The first damage from the
caterpillars of the box tree moth (C.
perspectalis) in 2016 on boxwood shrubs
have been revealed at the beginning of
May and they reached 5% and in 2017 -
10% (Figure 1). Initially the caterpillars
partially bite the leaves, and then
completely destroy them, leaving only the
handles intact. The attacked plants
withered and covered with cobwebs. In
mass multiplication, the caterpillars bite
the bark of the younger twigs. With the
weather warming and as the species
multiplied, the damage gradually began to
increase. The mass attack on boxwood
shrubs for both years was found in the
second half of August 60% in 2016 and
70% in 2017
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owur. 1. NMoBpeaeHn pacTeHuns (%) oT yemwmpoB monel (C. perspectalis) B paioHa Ha

rp. Kosnopyii

Fig. 1. Damaged plants (%) of box tree moth (C. perspectalis) in the region of

Kozloduy
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B Havanoto Ha M. centemBpu
NIBTHOCTTA Ha MbCEHUUUTE 3amnoyHa fJa
HamassBa KaTto B Kpasd Ha meceua ce
yctaHoBuxa okono 10 % noBpefeHu
pacTeHus.

AHaNn3bLT Ha faHHUTe OT MNpoBe-
JeHuTe TpeTupaHus cpelly rbceHuuymTe
Ha yemwmposuaTt monel, (C.perspectalis)
rnokassar SICHO pasrpaHuyaBaHe Ha KOH-
Tponata (Var.1l) oT ocTaHa/MTe BapuaH-
Tn. ToBa € BMAHO OT M3BbLPLUEHUA [UC-
NMepcuMoHEH aHanun3, Kakto U OT CpaBHS-
BaHeETO Ha cpefHuTe cToliHocTh (durypa
2).

In the beginning of September, the
density of caterpillars began to decrease,
with about 10-15% of damaged plants
found at the end of the month.

The analysis of data from the
treatments  performed against the
caterpillars of the box tree moth (C.
perspectalis) show a clear differentiation
of the control (Var.l) from the other
variants. This is evident from the analysis
of variance carried out and the
comparison of the mean values (Figure
2).

Srawjsvsne na sr.stojnosti na 3-ti den
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dur. 2. CpeaHU CTOMHOCTM Ha TPeTUsa AeH crepn TpeTupaHe ¢ Bastak HoB 100 EK n ¢
Hypene [l B cpaBHeHWe C KOHTpoaTa npu yemwimpoBusa money, (C. perspectalis)

Fig. 2. Mean values on the third day after treatment with Fastac New 100 EC and
Nurelle D compared to the control in the box tree moth (C.perspectalis)

Mpu npoBeAeHMTE MbPBM OT4K-
TaHua Ha 3-" geH edmkacHocTTa npu
MHcekTnumaa Bastak Hoe 100 EK (Var. 2)
e 10 %, a npu Hypene [, - 20% (Var. 3)
(durypa 2).

Mpu cnepgpawmte otuntaHus (Ha
netTus geH) edmkacHocTTa € MoyTH Tpu
MbTU NO-BNCOKA B CPaBHEHME C TpeTus
JeH kato npu Bastak 100 EK pgocTturHa
35 % (Var. 2), a npu Hypene 4 (Var. 3) -
58% (Purypa 3).

When conducted first readings on
the 3" day efficiency of the insecticide
Fastac New 100 EC (Var. 2) is 10% and
for Nurelle D - 20% (Var. 3) (Figure 2).

In subsequent reports (on five day)
efficiency is almost three times higher
than day three as at Fastac New 100 EC
reached 35% (Var. 2), and at Nurelle D
(Var. 3) - 58% (Figure 3).
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Fig. 3. Mean values on the fifth day after treatment with Fastac New 100 EC and
Nurelle D compared with the control in the box tree moth (C.perspectalis)
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Fig. 4. Mean values on the seventh day after treatment with Fastac New 100 EC and
Nurelle D compared with the control of the box tree moth (C.perspectalis)

Ha cegmus geH u npu p[BaTa On the seventh day and for both
UHCceKTMUMAa edoukacHocTTa e 3Hauuten- | insecticides the efficacy is significantly
HO no-sucoka T.e. 80% npu Bastak 100 | higher 80% at Fastac New 100 EC (Var
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EK (Var 2) n 95% Hypene 4 (Var. 3)
(durypa 4). TlNpaBu BnevyaTsieHne mno-
BMCOKata edmkacHocT Ha Hypene [,
KOeTO nokassa, 4Ye TO3M UHCEKTULUA nma
[obpa NpoAb/MHKUTENTHOCT Ha AeiicTeue,
KOeTO Mo3BO/sBa NPU NPUIOKEHNETO MY
Ja ce cbkpatu 6posAT Ha npbCKaHuATa
cpewty Henpuatens. Bastak 100 EK e
CYHTETMYEH MUPETPOUA N KpaTtkata npo-
Lb/DKUTENTHOCT Ha AelicTBME e HopMasTHa.

N3BOAN

B pe3syntaT Ha npoBefAeHuTE
Hab/logeHuss MoraT fJa ce HanpassT
cnegHuTe U3BOAW:

- Mpn wn3BbpLIEHNTE HabMAEHUA
npes nepuoga 2016-2017 r. B paiioHa Ha rp.
Kosnogyii, nbpBuUTE IbCEHULM Ha YeMLUu-
poBuaT money (C.perspectalis) 6sxa KOH-
cTatMpaHu npes Mecel, Mail kato nuK B
HamMHOXaBaHeTo WM OGelle perucTpupax
npes3 M.aBryct, koraTo nospegute OOCTW-
raxa 60-70%.

- NHcekTuumaute Bastak Hos 100
EK n Hypene [, nposiBaBat gobpa edmkac-
HOCT CpeLly bCeHMUMTE Ha YeMLMpOoBUA
moriel, (C.perspectalis) n morat ycnewHo ga
ce m3nonsear 3a 6opba c TO3U HenpuaTtes.
WHcektnunasT Hypene [ nokassa no-rons-
Ma NPOABb/MKUTENHOCT Ha AeicTBre, KOeTo
ocurypsisa onassaHe Ha yemuimpa OT TO3M
HenpuaTen 3a AbAbr Nepuog OT Bpeme.

2) and 95% Nurelle D (Var. 3) (Figure 4).

What is more noticeable is the higher
efficiency of Nurelle D, which shows that
this insecticide has a good duration of
action, which in its application reduces
the number of sprays against the enemy.
Fastac New 100 EC is a synthetic
pyrethroid and short duration is normal.

CONCLUSIONS

As a result of conducted
observations can be made the following
conclusions:

- During the 2016-2017
observations in the region of Kozloduy,
the first caterpillars of the bon tree moth
(C.perspectalis) were detected in May and
their multiplication was recorded in August
when the damage reached 60-70%.

- Fastac New 100 EC and Nurelle D
insecticides have good efficacy against
the caterpillars of the box tree moth (C.
perspectalis)y and can be used
successfully to control this pest. The
Nurelle D insecticide shows a longer
duration of action, which ensures the
protection of the boxwood by this pest for
a long period of time.
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PE3OME

Mpe3 nepnoga 2016-2018 r. e npo-
yyeHa gmHamuKata Ha 3ansnesensiBaHe B
/I030BO BKOPEHUNULLE cnep npunaraHe
Ha [apgonpum nnwoc Tong ((312,5 gl
s-meTonaxnop + 187,5 g/l TepbyTnNasnH)
B po3a 04 l/da w TanaHT cynep
(xanokcudhoneTokcneTumn 125 g/l) B
posa 0,25 l/da uype3 nonveBHUTE BOAM.
TpeTnpaHeTo e U3BBLPLLUEHO C MUKPOLBX-
JyBaHe 1 No KOHBEHLNOHAIHNA MeTog, — C
rpbbHa npbcKayka. [apgonpum  M/IC
long e npuioxeH no4vysBeHo, Henocpes-
CTBEHO crief, HaboxaaHeTo Ha npucage-
HUTE PE3HULN BbLB BKOPEHUIULLETO, a
[aniaHT cynep — NUCTHO, cfef JocTuraHe
Ha XWUTHUTE NneBesin Ha BucoumHa 15-20
cm. 3a uenta ca 13non3saHn MUKPOLbXK-
posasniHu anapatu ,\Water Bird VI Clasic” ¢
neébut g = 156 L h* npu 0.2 MPa Hans-
raHe u paguyc Ha pgeiicteue r = 5.0 m.
Pesyntatute nokassaT, ye xepburauuarta
He B/iMSie HeraTMBHO BbPXY edIMKacHOCT-
Ta Ha NPUIOXEHUTE aKTUBHW BeLlecTBa.
He3aBucumo oT MeTofa Ha TpeTupaHe, Te
ocurypsieat 4o6bp KOHTPON Hag nieBesHa-
Ta PacTUTE/IHOCT B JIO30BOTO BKOPEHWILLE.

KntoyoBn  gymu:  xepburaums,
MUKPOAbXAYyBaHe, /I030BO BKOPEHW/INLLE,
nnesenu

Accepted: 08.07.2019

Published: 05.09.2019

SUMMARY

During the period 2016-2018, the
dynamics of weed infestation in the vine
nursery was studied after the application
of Gardoprim plus Gold (312.5 g/l s-
metolachlor + 187.5 g/l terbuthylazine) at
a dose of 0.4 l/da and Gallant Super
(haloxyfop-etoxytil 125 g/l) at a dose of
0.25 I/da through the irrigation water. The
treatment was performed by micro-
spraying and by the conventional method
with a backpack sprayer. Gardoprim plus
Gold was applied to the soil immediately
after planting the grafted cuttings in the
nursery, while Gallant Super — by foliar
treatment after the gramineous weeds
reached the height of 15-20 cm. For that
purpose Water Bird VI Clasic micro-
sprayers were used with a flow rate of
q=1561L h™ at 0.2 MPa pressure and a
radius of r = 5.0 m. The results showed
that herbigation did not affect adversely
the efficiency of the applied active
substances. Regardless of the used
method, they provide good control over
the weed vegetation in the vine nursery.

Key words: herbigation, micro-
spraying, vine nursery, weeds
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yBO/[,

Xumuraumsata ce u3nosssa 3a npu-
naraHe Ha TroNsMoO pasHoobpasve oT
XUMWYHW BeLLEeCcTBa MPU MHOTO KyITypu
ypes pas/vyHU MOJSIMBHU CUCTEMU. KbM
BoJaTa 3a HanosiBaHe ce npubasAT nec-
TUUUONM U B 3aBMCMMOCT OT BUAA UM, Npo-
LecbT ce onpefens karto xepburauus,
doyHrMraumsi, Hematorauya u dpepTurauusi.
Mo TO3M HauuH, cneyudunyHMTe YCoBKA
BOAAT A0 0o603HauyaBaHe Ha creunannau-
paHuTe MNPUIOXKEHUA Ha XumurauumaTta.
BHacsaHeTO Ha nectuumMan 4dpes nosime-
HUTE BOAM MOXe fa ce npwnaara npu pas-
NINYHW BUAOBE KyNTypW, Kakto npu nos-
CKOTO MM NPOW3BOACTBO, Taka U Npu Npouns-
BOZCTBOTO Ha MocagbyeH marepuan npu
pa3nuuHm ycnosusa (Sun and Yuan, 2011).

M3cnegBaHnATa B Tasu  Hacoka
obxBalar noytu usnaTa rama semeges-
CKW MpOuM3BOACTBA, BKIKOUMTENHO U OT-
rnexgaHeTo Ha AeKopaTuBHU U OpHaMeH-
Ta/lHN pacTeHus. [iata meToaa, KOHBEH-
UMOHasTHO MpbCKaHe n xepburaums, ca
CpaBHsABaHU U Npu OTrNexaaHe Ha uape-
BMLA, Namyk, cosi, kaptochm n gp. Pesyn-
TaTuTe paskpuBaT A0O6bpP NoTeHuuan 3a
noBuaBaHe Ha edouKacHOCTTa Ha Xxepou-
umaHuTe pasteopu (Eberlein et al., 1999;
Eberlein et al., 2000; Abbasi et al., 2006;
Keshtkar et al.,2010; Nalayini et al., 2013).

Mu1KpOHanosiBaHETO MOXe YcrneLwl-
HO Aa ce M3non3Ba 3a npuaaraHe Ha xep-
ouuMan B OBOWHW rpaguHu. MNpu ekcne-
pyMeHTaNIHa paboTa B YepeLloBy Hacax-
[EHNSA HE e OTYEeTEH HeraTuBeH edekT Ha
xepburaumata Kakto BbPXy pacTtexa Ha
yepelloBuTe [AbpBeTa, M10404aBaHETO
UM W AeliHOCTTa Ha MNOYBEHUTE MUKPO-
opraHusmn. Hali-Bucokata edieKTUBHOCT
Ha xepbuuuga e oTyeTeHa nNpu BapraHTa
Ha Xxepburaums C  MUKpPOABXAyBaHe
(Rankova et al., 2007; Kolev et al., 2007;
Rankova et al., 2016). YcnewHo npunara-
He Ha peauua xepbuuman (Ctomn, Axun,
BeTtaHan yntpa v gp.) 4pe3 xepburaums e
OTYETEHO MNPV NPOM3BOACTBOTO Ha Moca-
AbYeH matepuan oT A6BbKM U UUTPYCOBU
KynTypu (Xin et al., 1997; Kviklys, 2009).

INTRODUCTION

Chemigation has been used to
apply a wide variety of chemicals to many
crops through different irrigation systems.
Pesticides are added to the irrigation
water and, depending on their type, the
process is defined as herbigation,
fungigation, nematogation and fertigation.

Thus, the specific conditions lead to the
designation of the specialized applications
of the chemigation. The introduction of
pesticides through the irrigation waters
could be applied to different crops, both in
their field growing and for the production
of seedlings under different conditions
(Sun and Yuan, 2011).

The studies in this area cover
almost the whole range of agricultural
production, including the cultivation of
decorative and ornamental plants. Both
methods, the conventional spraying and
herbigation, have also been compared for
the cultivation of corn, cotton, soybeans,
potatoes, etc. The results have revealed a
good potential for increasing the
herbicidal solutions efficiency (Eberlein et
al., 1999; Eberlein et al., 2000; Abbasi et
al., 2006; Keshtkar et al., 2010; Nalayini
et al., 2013).

Micro-irrigation might be
successfully used for the application of
herbicides in orchards. Experimental work
in cherry plantations had not reported a
negative effect of herbigation on both the
growth of the cherry trees, their
fruitfulness and the activity of the soll
microorganisms. The highest efficacy of
the herbicide was recorded in the variant
of herbigation with  micro-spraying
(Rankova et al., 2007; Kolev et al., 2007;
Rankova et al, 2016). Successful
application of a number of herbicides
(Stomp, Agil, Betanal ultra, etc.) by
herbigation had been found in the
production of apple and citrus propagation
material (Xin et al., 1997; Kviklys, 2009).
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Mofo6HO Ha OBOLWHUTE KYNTYpW,
nosaTta CblWO MNO3BO/ISIBA W3M0/I3BAHETO
Ha XUMuraumsi. YCTaHOBEHO e, Ye xepbu-
uMauTe cUMasuH, OKcaaMasoH, Hanpona-

Mug, OpuU3asIMH, aueTox/iop ca Mno-
epukacHu, koraTto ce npwunarar 4pes
xepourauums.

WN3cnepsaHe, npoBeseHo B Peny6-
nnka tOxHa Adpuka nokasea, ye Kpute-
puniTe, ycTaHOBEHM 3a Xxepburauma Ha
necbusvBa noysa MoraT fa ce u3nosnssar
KaTo Hacoka 3a apyru neku noysu (Fourie,
1992).

Llenta Ha HacToswoTaTa paboTa e
Ja ce npoyyaTr Bb3MOXHOCTUTE 3a NOBU-
LaBaHe eoMKacHOCTTa Ha xepbuungHnte
pasTBoOpM NOCPEACTBOM BHacCsAHETO UM C
NnosvBHWTE BOAM W ONTUMU3MPAHE Ha
6opbaTta C nnesenHara pacTUTENHOCT B
I030BOTO BKOPEHUNULLE.

MATEPVAJT N METOOU

MocTaHoBKa Ha onuTa

OnuTbLT e n3BefeH npes3 nepuvoga
2016-2018 r. B J/1030BOTO BKOpPEHWUNNLLE
Ha WJIB, lNneBeH npu noysBeH Tumn U3sy-
XeH yepHo3eM. MNpucageHnTe pesHnum ca
oTrnexaaHn 6e3 mynumpaHe Ha exute ¢
nonuetuneHoso conuo. CHabaaBaHM ca
C BOJA upe3 cucrtema 3a KarkoBo
HanosiBaHe C No eAHO MOJIVBHO KPW/IO Ha
nexa, pasnosioXeHo Mexay AsaTa peja.
MonuBHUTE Kpusa ca c BrpageHun npes 15
cm kankoo6pasysaTtenu ¢ ge6ut 1.0 L h™
O6eMbT Ha nojaBaHaTa NonvBHa BoJa €
KOHTpO/IMpaH C BOAOMEpP, MOHTUpaH B
HayasioTo Ha cuctemaTta. OCBEXUTENHU
NnosIMBKN ce peanusvpaTr nga wiv Tpu
NbTW Ha AeH, pasnpefeneHu npeam obss,
Ha 00684 W B cnepobegHuTe 4acose
(pasmep 1-2 mm). bop6aTa ¢ nnesenHara
pacTUTENHOCT € OcCblLlecTBABaHa upes
TpeTvpaHe ¢ xepbuunan. AuHamukaTa Ha
3annesensBaHeTo e  OTyaTaHa  Ha
NMOCTOSAHHO MapkvpaHu napupenku (no 4
6p. 3a BapuaHT) C pasmep 1 m*.

Xepbuuunan

MpunoxeHn ca xepbuuman 3a KoH-
TPON Ha efHoroAulLHUTE MfeBenun, pas-
NPOCTpPaHEHN Ha TepuTopusATa Ha BKOpe-

Similar to fruit crops, grapevine also
allows the use of chemigation. The
herbicides simazine, oxadiazone,
napropamide, orisalin, acetochlor were
found to be more effective when applied
through herbigation.

A study carried out in the Republic
of South Africa showed that the criteria
established for herbigation on sandy soil
could be used as a guideline for other
light soils (Fourie, 1992).

The objective of the present work
was to investigate the opportunities for
increasing the efficiency of the herbicide
solutions by introducing them to the
irrigating waters and optimizing the weed
control in the vine nursery.

MATERIAL AND METHODS

Setting of the Trial

The trial was carried out during the
period 2016-2018 in the vine nursery of
the IVE, Pleven on a soil type leached
chernozem. The grafted cuttings were
grown without mulching the beds with
polyethylene foil. They were supplied with
water through a drip irrigation system with
one irrigation wing located between the
two rows. The water wings had built-in
drippers at a distance of 15 cm with a flow
rate of 1.0 L h™. The volume of the
irrigation water was controlled by a water
meter installed at the beginning of the
system. Refreshing watering was
performed two or three times a day,
distributed before noon, at lunch and in
the afternoon (in amount of 1-2 mm). The

weed vegetation control was
accomplished by treatment  with
herbicides. The dynamics of weed

growing was reported on permanently
marked parcels (4 per variant) of 1 m?.

Herbicides

Herbicides for annual weeds found
in the vine nursery (Gardoprim plus Gold)
and perennial rhizome species (Gallant
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Hunuweto (Fapgonpum naoc Fong) wm
MHOTOrOAMLIHNTE  KOPEHWULWHW  BUAOBE
(FanaHT cynep).

super) were applied.

Tabnuua 1. Xepbuuuan, BpemMe Ha TpeTupaHe 1 403u

Table 1. Herbicides

time of treatment and doses

MpoaykT Bpeme Ha TpeTupaHe AKTUBHO BeLLecTBO Josa
Herbicides applied Time of application Active substance Dose
(formulated product) (g/l) (I/da)
Gardoprim plus Gold preem. 312.5 g/l s-metolachlor + 0,4
187.5 g/l terbuthylazine
Gallant super postem. 125 g/l haloxy-phetoxyethyl 0,25
HaunH Ha TpeTupaHe Manner of treatment
Xepbuumante ca npuNoXeHn ypes The herbicides were applied

NnosIMBHUTE BOAWM C MUKPOABLXAyBaHe U
Mo KOHBEHUMOHaNHUA HauuMH C rpbbHa
npbckayka, HenocpefcTBeHo crnep Habox-
JaHeTo Ha pe3HuumTe. Xepburauyusata e
OCbLLEeCTBEHA MOCPEACTBOM MUKPOLbXK-
poBasiHu anapatu ,Water Bird VI Clasic”
Cc pebut q = 156 L ht npu 0.2 MPa
HansraHe u paguyc Ha geicteue r = 5.0
m. MNpunoxeHa e kBagpaTHa cxema Ha
pasnofioXeHne C pasCTosHUE MexAay
anapatute a = 1.42r = 7 m, nNpun KOeTo
nonatara njaow, OT efAuMH anapar e
Fn = 2r° = 50 m® a MHTeH3UTeTLT e
i = g/Fn = 3.12 mm/h. MNMpbCkaHeTo C rpbLO-
Ha nNpbCKayka e HarpaBeHOo Mpu pasxof,
40 I/da paboTteH pa3teop (Pmax 300 kPa).

BapuaHTWu

BapuaHTWTe Ha onuTa ca KakTo cnefpa:
TexHonormyHa koHTpona 1 (K1) -
BHacsHe Ha xepébuuugmte ¢ rpbOHa
npbCcKayka,;
TexHosormyHa kKoHTpona 2 (K2) -
PBYHO NNEeBEHA,;
TpetupaH BapuaHT (H) — BHacsiHe Ha
xepouunanTe ypes MUKPOLbXAYBaHE;

MeToan 3a oTunTaHe N aHanus
Ha faHHWTeEe

EdektbT Ha [apgonpum noc
Fong e oueHsABaH MO NAbTHOCTTA Ha
nneesenute (6p/m? - o6La v No BUAOBE,
KOATO e oTunTaHa B AuHamuka (30 ™,
60™, 90 ™ neH OT TpeTMpaHeTo) no Konm-
yecTtBeHms wmetod. EdwmkacHocTTa Ha
[anaHT cynep e onpegeneHa no ckanara

through the irrigation water my micro-
sprinkling and using the conventional
method with a backpack sprayer
immediately after planting of the cuttings.
The herbigation was carried out with
+~Water Bird VI Clasic” micro-sprinklers
with flow rate q = 156 L h™* at 0.2 MPa
pressure and radius of operation r = 5.0
m. It was used a square layout with
distance between the units a = 1.42r = 7
m, thus the irrigated area per unit was
Fi = 2r° = 50 m?, while the intensity rate
was i = g/Fi = 3.12 mm/h. The spraying
by backpack sprayer was realized at a
rate of 40 l/da working solution (Pmax
300 kPa).

Variants

The trial variants were as follows:
Technological control 1 (K1) -
introducing the herbicides with a
backpack sprayer;
Technological control 2 (K2) -

manually weeded out;
Treated variant (H) — introducing the
herbicides by micro-sprinkling;

Methods of reporting and data
analysis

The effect of Gardoprim plus Gold
was estimated by the density of the
weeds (pc./m?), total and per species,
that was counted in dynamics (30", 60",
90" day of treatment) by the quantitative
method. The efficiency of Gallant super
was determined according to the scale of
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Ha MexayHapogHata acouma-ums 3a
6opba cpewy nnesenute (Zhelyazkov et
al., 2017). JaHHuTe ca 06paboTeHn c
ancnepcuoHeH aHanuis  (Dimova and
Marinkov, 1999).

PE3YJITATN N OBCbXAAHE

Mpe3 nepvoga Ha u3cneBaHeTo
Ha n/owmTe, W3N0N3BaHW 3a JI030BO
BKOPEHW/IULLE € OTYETEHO Ha/IMYMETO Ha
17 nnesesiHn Buga. MHororoguwiHuTe ca
npeacraseHn ot 8 BMAa, B T0Ba YMCNO: 2
KopeHuwHn — 6anyp (Sorghum halepense
(L.) Pers.) n tpockoT (Cynodon dactylon
(L.) Scop.); 2 ¢ BpeTeHOBUAEH KOpeH -
Bb/4a s6bska (Aristolochia clematitis L.)
n kbapaB nanag (Rumex crispus L.); 4
KOPEHOBOM3AbHKOBM — MOJICKM KOCTpeL,
(Sonchus arvensis L.), noncka nanamu-
pa(Cirsium arvense (L.) Scop), noscka
nosetuuya (Convolvulus arvensis L.) un po-
annHa tpesa (Cardaria draba L.). EgHoro-
OvWwHUTEe nnesesm ca 9 Buga, B ToBa
4yncno:1l paHeH NponeTeH — NoJsicky cuHan
(Sinapis arvensis L.); 8 KbCHN NPONETHU —
6sna kydya no6oga (Chenopodium album
L.), 3eneHa kowpsBa (Setaria viridis L.),
o6ukHoBeH wmp (Amaranthus retroflexus
L.), noacyHka (Heliotropium europaeum
L.), nmbnzsw, wmp (Amaranthus blitoides
L.), cBuHuua (Xanthium strumarium L.),
TyyeHuua (Portulaca oleracea L.) n yepHo
Kyde rposge (Solanum nigrum L.).

Mpe3 2016 r. gnHamukaTta Ha 3a-
nsfesesnisiBaHeTO B napuenute ¢ xepbura-
LUMa 1 Npu TEXHOMOTMYHA KOHTpona 1 ce
passvMBa MO efHaKkbB HauuH — obuaTa
NABLTHOCT Ha MfeBesuMTe HapacTBa OT
TpyaeceTus KbM LUeCTAeceTus AeH (oTye-
TeHW cnep TpeTvpaHeTo c [apzonpum
nntoc Tong (Tabnuuya 2). Jliuncata Ha
nanamuga B xepburvpaHuTe napuenu e
M0 CKOpO pe3yntar Ha HepaBHOMepPHOTO U
pa3npocTpaHeHne nopagy CekTopHa 3a-
naceHoCT Ha NJowuTe CbC CeEMeHaTa Ha
nnesena. YsennyeHneto B obwara nibT-
HOCT Ha LWecTAeceTus AeH ce Ab/HKN Ha
nosisata Ha HOBWM CTbOs1A NPU KOPEHULL-
HWTe BMAOBe U nosetvuata. HamaneHwve-
To U Ha JdeBeTAeceTus AeH e npeanss-

the International Weed Control
Association (Zhelyazkov et al., 2017).
Data were processed by analysis of
variance (Dimova and Marinkov, 1999).

RESULTS AND DISCUSSION

Over the period of the study on the
areas used for the vine nursery, the
presence of 17 weed species was
reported. The perennials were
represented by 8 species, including: 2
rhizome - Johnson grass (Sorghum
halepense (L.) Pers.) and Bermuda-grass
(Cynodon dactylon (L.) Scop.); 2 with
spindle root - birthwort (Aristolochia
clematitis L.) and curly dock (Rumex
crispus L.); 4 root-sprouting — field sow
thistle (Sonchus arvensis L.), Canada
thistle (Cirsium arvense (L.) Scop), field
bindweed (Convolvulus arvensis L.) and
whitetop (Cardaria draba L.). The annual
weeds were 9 species, comprising: 1
early spring — field mustard (Sinapis
arvensis L.); 8 late spring — lamb’s
quarters (Chenopodium album L.), green
foxtail (Setaria viridis L.), amaranth
(Amaranthus retroflexus L.), European
heliotrope (Heliotropium europaeum L.),
white amaranth (Amaranthus blitoides L.),
common cocklebur (Xanthium strumarium
L.), pigweed (Portulaca oleracea L.) and
hound’s berry (Solanum nigrum L.).

In 2016, the dynamics of weeding
in the plots with herbigation and the
technological control 1 developed in the
same way — the total density of the weeds
increased from the thirtieth to the sixtieth
day (reported after treatment with
Gardoprim plus Gold (Table 2). The lack
of Canada thistle in the herbigated areas
was more likely the result of its uneven
dissemination due to the sector availability
of the weed seeds.

The total density increase on the sixtieth
day was due to the appearance of new
stems of the rhizome species and field
bindweed. The decrease on the
nineteenth day was caused by the
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MKaHO OT pefyuvpaHeTo Ha TpockoTa u
6anypa, kaTo cfneacteme oT AENCTBUETO
Ha lanaHT cynep. EdmkacHocTTa ™My, B
npuaoxeHata [f03a, € OueHeHa KaTo
nb/Ha (No ckanaTa) 3a 6anypa npu gata
HauMHa Ha TpeTupaHe, NoyYTU 3a40BOJSN-
TeNHa 3a TpockoTa npu xepburaums
(92,5%) n HezapoBonuTesniHa (85,71%) 3a
TpoCKOTa Mpu TEXHO/0rM4YHa KoHTposa 1
(K1). fAeBeTaeceT gHK cnef TpeTMpaHeTo
¢ Tlapgonpum nmoc long B KL ca
OTYETEHM pacTeHus TydyeHuua. TprkpaTHo
nfeeBeHara TEeXHOMOMMYHA KOHTpona 2
(K2) ce xapakrepusupa Cc no-rossiMo pas-
Hoobpasne Ha BugoeeTe (0COBEHO eaHO-
roavwHu). Kato pesyntar oT MexaHu4Ho-
TO OTCTpaHsABaHe Ha nnesenvTe, NNbT-
HOCTTa MM HaMasisBa KbM [eBeTnaeceTus
[JEH, HO ocTaBa MO-BUCOKa OT Tasu Mpu
xepburauusTa.

reduction of the twitch grass and Johnson
grass as a consequence of the action of
Gallant super. Its efficiency, at the applied
dose, was assessed as complete
(according to the scale) for Johnson grass
for both manners of treatment, almost
satisfactory for twitch grass in case of
herbigation (92.5%) and unsatisfactory
(85.71%) for twitch grass in the
technological control 1 (K1). Ninety days
after treatment with Gardoprim plus Gold,
pigweed plants were recorded in K1. The
technological control 2 (K2) manually
weeded out three times was characterized
by a greater variety of species (especially
annuals). As a result of the mechanical
removal of weeds, their density decreased
to the ninetieth day, but remained higher
than that of the herbigated plot.

Ta6nuua 2. IMHaMuKa Ha 3anneBensiBaHeTo npes 2016 r. (6p/m?)
Table 2. Dynamics of weed growing in 2016 (pc./m?)

No Bug Xepburauus TexHosiormyHa KoHTpoia 1TexHosormyHa KoHTposa 2
Species Herbigation Technological control 1 | Technological control 2
(H) (K1) (K2)
30 peH|60 peH |90 aeH|30 peH|60 peH| 90 peH |30 geH |60 geH| 90 peH
day day day | day day day day day day
1 |A. blitoides - - - - - - 1,8 0,5 -
2 |A. retroflexus - - - - - - 0,5 - -
3 |C. arvensis 0,8 3,0 3,0 2,0 8,0 5,0 3,3 53 4,0
4 |C. arvense - - - 0,5 0,8 15 0,8 - 0,3
5 |C. dactylon 1,8 4,0 0,3 2,0 3,5 0,5 53 3,8 0,5
6 |Ch. album - - - - - - 1,3 - -
7 |H. europaeum - - - - - - 0,3 - -
8 |P. oleracea - - - - - 0,3 4,0 6,0 2,5
9 |R. crispus - - - - - 0,3 - 1,3 2,5
10 [Sonch. arvensis - - - - - - 0,8 - 0,3
11 [S. halepense 1,5 4.0 - 0,5 3,5 - - 0,3 45
12 [X. strumarium 0,8 1,0 15 15 3,0 3,5 3,0 - -
> | 49 | 120 | 48 6,5 18,8 11,1 20,3 | 17,2 14,3

Mpe3 2017 r. edumkacHoOCTTa Ha
Mapgonpum nuoc [ong, BHeceH u4pes
xpburauma He ce pasnnyasa CbLyecTBe-
HO OT Ta3n B TEXHOJIOTMYHA KoHTpona 1
(K1), HO e OTUYeTEeHO Hanure Ha NbN3AL,
lWMp Olle Ha TpuaeceTus [OeH Ccref
TpeTvpaHeTo U NoAcyHKa Ha LecTeceTus
aeH (Tabnuua 3). Bunpekn ceegeHusTa,
ye fABaTa BuAa nposiBABaT YyBCTBUTES-

In 2017, the efficacy of Gardoprim
plus Gold introduced through herbigation
did not differ significantly from that in the
technological control 1 (K1), but the
presence of white amaranth on the
thirtieth day after treatment and European
heliotrope on the sixteenth day was
reported (Table 3). Despite the fact that
both species exhibited susceptibility to
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HOCT KbM aKTMBHWUTE BeLlecTBa OT CbCTaBa
Ha u3nonseaHus xepbuumg (Fetvadzhieva
et al., 1986; Prodanova-Marinova, 2015)
A. blitoides ce nosssiBa U B TEXHO/IOIMYHA
KOHTpoNa 1, mecey no-kbCcHoO. [leBeTae-
ceT [HW cnep TpeTMpaHeTo TaMm U B
XepburnpaHute napuenu ca OT4yeTeHu
pacTeHnss YepHo Kg/qe rposge (1,0 6p/m?
npy H n 4,0 6p/m® npu K1). S. nigrum e
BUABLT C Hali-ronsamMa MIbTHOCT Mpe3 ugd-
narta Beretauus B TEXHOJIOMMYHA KMHTPO-
na 2 (K2) u ToBa nokassa 3HauuTenHara
3anaceHocT Ha n/owTa, W3nos3BaHa
npe3 2017 r. 3a BKOpeHwnuwe, CbC
CemeHa OT TO3M MseBer.

the active substances of the herbicide
used (Fetvadzhieva et al, 1986;
Prodanova-Marinova, 2015), A. blitoides
appeared also in the technological control
1, a month later. Ninety days after
treatment, hound’'s berry plants (1.0
pc/m2 in H and 4.0 pcs/m2 in K1) were
counted both in the control and the
herbigated plot. S. nigrum was the
species with the highest density
throughout the entire vegetation period in
the technological control 2 (K2), and that
revealed significant availability of the area
used for the nursery in 2017 with seeds
of this weed.

Tabnuua 3. AnHamuka Ha 3ansesensiBaHeTo npes 2017 r. (6p/m2)
Table 3. Dynamics of weed growing in 2017 (pc./mz)

Ne Bua Xepburayms TexHosormyHa KoHTposia 1| TexHonornyHa KoHTpona 2
Species Herbigation Technological control 1 Technological control 2
(H) (K1) (K2)
30 neH 60 neH90 aeH30 neH60 geH| 90 geH (30 aeH/60 aeH| 90 peH
day | day | day | day | day day day | day day
1 |A. blitoides 0,3 1,3 | 1.3 - 1,0 3,0 28 | 55 0,5
2 |A. clematitis - - - - 0,5 0,5 - - -
3 |C. arvensis 68 | 88 | 98 | 50 | 7,8 10,0 23 | 15 15
4 |C. arvense 3,0 3,5 - 1,0 1,0 1,0 - - -
5 |C. draba - - - - - 1.3 - - -
6 |H. europaeum - 0,3 1.3 - - - 0,8 - 0,3
7 |P.oleracea - - - - - - - 0,3 0,3
8 |S. arvensis - - - - - - 2,3 4.8 -
9 |S. nigrum - - 1,0 - - 4,0 8,3 | 16,8 5,0
10 |S. viridis - - - - - - 53 | 38 1,3
11 |X. strumarium 0,5 0,8 3,8 1,0 1,8 2,8 2,8 3,8 2,0
>1106 | 147|172 | 70 | 121 22,6 24,6 | 36,5 10,9
CTpykTypata Ha nnesnHarta aco- The structure of the weed

umauus B /1030BOTO BKOPEHWUNULLE Mpes3
2018 r. No4YTM Hanb/IHO CbLOTBETCTBA Ha
Tasn or 2016 u 2017 r. OT4yeTeHO e
npucbcTBME Ha A. blitoides B xepburupa-
HUTe napuenn n K1 Ha Tpupecetus,
wecrtaeceTus N aeBetaeceTus AeH cnep
TpeTupaHeto ¢ lapgonpum nnwc Fong
(Tabnmuya 4). O6uwarta nNAbTHOCT Ha
nneeBenuTe Ha TpuaecetTuss AeH e Hai-
ronsima B TexHosnornyHa koHTpona 2 (K2),
KakTo B npegxogHute roguHun. MNpes 2018
r. OTHOBO € npunoxeH FanaHt cynep (go-
3a 0,25 l/da). EdhukacHoCTTa My € nbjHa
(no ckanara) 3a 6anypa npu AsaTta Hauu-

association in the vine nursery in 2018
almost totally corresponded to that of
2016 and 2017. The presence of A.
blitoides in the herbigated plots and in K1
on the thirtieth, sixtieth and ninetieth days
after treatment with Gardoprim plus Gold
was reported (Table 4). The total density
of weeds on the thirtieth day was the
highest in the technological control 2
(K2), the same as in the previous years.
In 2018, Gallant super (at a dose of 0.25
I/da) was applied again. Its efficacy was
complete (according to the scale) for both
manners of treatment and unsatisfactory
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Ha Ha TpeTupaHe 1 He3a4oBOMUTEsNHA 3a
TpockoTa (87,97% 3a xepburauns w
70,59 % 3a TeXHOOrMYHa KOHTpoa 1).

for twitch grass (87.97% in the herbigated
plot and 70.59% for the technological
control 1).

Tabnuua 4. AnHamuka Ha 3ansesensisaHeTo npes3 2018 . (6p/m2)
Table 4. Dynamics of weed growing in 2018 (pc./mz)

Ne Bwupg, Xepouraums TexHosormyHa koHTposia 1 | TexHonornyHa KoHTpona 2
Species Herbigation Technological control 1 Technological control 2
(H) (K1) (K2
30 neH|60 peH| 90 peH (30 peH|60 peH| 90 pmeH |30 neH|60 geH| 90 geH
day | day day day | day day day | day day
1 |A. blitoides 0,3 0,3 0,5 0,6 0,6 0,6 3,8 4,5 0,5
2 |A. clematitis - - - 2,1 3,5 4,0 - - -
3 |[C. arvensis 11,0 | 11,0 | 1191 | 141 | 15,0 16,0 123 | 55 15
4 |C. arvense 1,0 1,0 1,0 - - - - - -
5 |C. dactylon 29,1 | 35 12,5 | 17,0 | 50 8,0 138 | 4.8 2,0
6 |H. europaeum - - 0,1 - - - 0,8 0,3 0,3
7 |P. oleracea - - 0,3 - 0,9 1,0 2,0 0,3 0,3
8 |Sonch. arvensis - 0,3 0,3 - - - 0,3 0,3 -
9 |S. halepense 5,0 - 2,3 6,9 - 2,1 8,0 6,3 0,3
10 |S. nigrum 0,5 0,9 1,0 0,3 0,5 0,5 18,3 | 10,0 6,0
11 [X. strumarium 3,0 3,0 3,0 15 15 15 2,0 3,8 1,0
> | 499|200 | 39,9 | 425 | 27,0 33,7 61,3 | 35,8 11,9

Mapgonpum nsoc Fong, NpunoXeH
NMoYBEHO, He MOTMUCKA MHOroroguvliHuTe
BNOBE, YCTAHOBEHV BbB BKOpPEHUNULLE-
To. MnbTHOCTTA MM ce onpegens ot
ecTecTBeHaTa 3anaceHocT Ha nowurte
CbC CEMeHa M KopeHulla 1 cpefHo 3a
nepvofa Ha m3cneaBaHeTo He ce pasnu-
YyaBa CbLUECTBEHO B ONWUTHWUTE Mapuesnv

Gardoprim plus Gold, applied to
the soil, did not suppress the perennial
species found in the nursery. Their
density was determined by the natural
availability of seeds and rhizomes in the
areas and on the average for the study
period it did not differ significantly in the
trial plots (Figures 1, 2 and 3). The

(®urypn 1, 2 n 3). EdpukacHocTTa Ha xep- | efficacy of Gardoprim plus  Gold
o6uraumnsita ¢ Fapgonpum natoc Fong e B | herbigation was directly related to its
npsika 3aBuMCUMOCT OT peiictBueto My | effect on the annual species. The

CrnpsMoO egHOroguwHUTE BMaose. TpeTtu-
paHeTo C /CTHU Xepbuumau, He Bause
BbPXY MJBLTHOCTTA MM, Nopagu ToBa, 4ye
Te ca npeAcTaBeHM camo C eauH Buf
(3eneHa KolpsiBa), pa3npocTpaHeH npes
2017 r. caMO B pbYHO MnaeBeHaTa KOHTPO-
na (K2). TpugeceT gHu cneq TpeTUpaHeTo
NAbTHOCTTA Ha €eAHOroAuLLIHUTE BbB
BapmaHT H e no-maska OT Tasn B
TeXHoMorMyHa koHtpona K1 ¢ 0,2 6p/m?
(durypa 1). Tasn pasnvka e HegokasaHa
(p < 5%), HO aHanNM3bLT NoKa3Ba Aobpa
OCUIypPeHOCT Npu CcbnocTaBsHETO Ha H n
K1 ¢ TexHonornyHa koHTpona 2 (p = 1%).
MpeacTaBeHUTe AaHHU faBaT OCHOBaHUe
Ja ce cMmATa, Ye npe3 MbpBuS Mecel,

treatment with foliar herbicides did not
affect their density due to the fact that
they were presented by only one species
(green foxtail) disseminated in 2017 only
in the manually weeded out control (K2).

Thirty days after the application, the
density of the annuals in H variant was
less than that in the technological control
K1 by 0.2 pcs/m® (Figure 1). That
difference was unproven (p <5%), but the
analysis showed good assurance in the
comparison of H and K1 with the
technological control 2 (p = 1%). The data
presented gave reason to believe that in
the first month after the introduction of the

203




cnefl BHacAHETO Ha xep6uumaa [asarta
Ha4yMHa Ha TpeTupaHe mMat egHakBa ecbm-
KACHOCT CMpsIMO €JHOMOAMLLIHATE BUOBE.

herbicide, bother manners of treatment
were equally effective against the annual
species.

30 day

pc/m

Kl H

@ annual weeds @ perennial weeds

dwur. 1. MAbTHOCT Ha eAHOroAVLLHUTE U MHOTOrOANLLIHNTE BUAOBE TpUAEeCceT AHU
cnep TpetnpaHeTo c MNapgonpum natoc Fong, cpegHo 3a nepuoga 2016-2018 r.
Fig. 1. Density of annual and perennial species thirty days after treatment with
Gardoprim plus Gold, on the average for the period 2016-2018

AHanornyHn ca pesyntatute oT
JeicTBueTo Ha Mapgonpum nntoc Fong u
wecTtgeceTr [AHWM cnej  TpeTvpaHeTo
(Purypa 2). MabTHOCTTA Ha efHOroAuL-
HUTE U MOTOroguULLIHUTE BUAOBE B TEXHO-
nornyHa koHtpona 2 (K2) noutm He ce
pasnvMyaBa, [oOKato B TEXHONOrMYyHa
kKoHTpona 1 (K1) m BapmaHTa C xepbu-
rauma (H) epgHorogvwHuTe naeBesnv
3aemMar MHOro no-masbk Aan B obwara
CTPyKTypa Ha nneBenHaTa acouuauus.
Paznukata ot 0,5 6p/m? Mexay H 1 K1 e
HepokaszaHa (p < 5%) w”n noka3sa
etbukacHoTO peiicTBue Ha xepbuuunga
He3aBUCKMMO OT Ha4YMHa Ha TpeTMpaHe.

The results for Gardoprim plus
Gold effect sixty days after treatment
were similar (Figure 2). The density of the
annual and perennial species in the
technological control 2 (K2) almost did
not differ, whereas in the technological
control 1 (K1) and the variant of
herbigation (H), the annual weeds had a
much smaller share in the overall weed
association structure. The difference of
0.5 pc./m® between H and K1 was
unproven (p <5%) and showed the
efficient action of the herbicide
irrespective of the mode of treatment.
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60 day

25

pe/m2

B annual weads

@ parennial weeds

dwur. 2. MABbTHOCT Ha e4HOrOANLLHNTE U MHOFOFOAULIHMTE BUAOBE LLUETAECET AHU
cnep TpetnpaHeTo c Napgonpum nutoc Fong, cpegHo 3a nepuoga 2016-2018 r.
Fig. 2. Density of annual and perennial species sixty days after treatment with
Gardoprim plus Gold, on the average for the period 2016-2018

TeHAeHUusiTa B CBHOTHOLLUEHUETO
Ha eJHOroAWWHN M MHOTOTOAMLIHKN nfe-
BE/IM Ce 3anasBa W npu Noc/AegHoTo OT-
yntaHe (Purypa 3). B pbyHO nneseHata
KOHTpona K2 nabTHOCTTa MM NOYTK He ce
pasnnyasa (6,6 6p/m® eAHOTOAMLLHW U
5,7 6p/m® MHororoguwHu). [esetgeceT
OHW cnep TpeTupaHeTo ¢ [apgonpum
naoc Nong BB BapuaHt H n K1 nabT-
HOCTTa Ha efHOroAuWwHWTE BUAOBE €
3HAUUTE/THO MO-Masika OT Ta3u Ha MHOro-
roguwHute (H — 4,6 6p/m2 eHOroANLLIHN
n 16,03 6p/m2 MHororoamwiHun; K1 — 5,4
6p/m2 efiHoroguwHu 1 16,5 6p/m2 MHOro-
roavwHn). Pasnukata mexay cpepHarta
NAbTHOCT Ha egHoroauwHuTe B H 1 K1
npoagb/hkaBa fa HapacTBa, HO oOcTaBa
MoYTU He3HaunTenHa - 0,8 6p/m* n Hepo-
KasaHa. Tpy Meceua cnepf TpeTupaHeTo
edimKacHoCcTTa Ha xepbuuymaa He ce pas-
/inyaBa CbLUECTBEHO MpW ABaTa HaymHa
Ha npunaraHe.

EdprkacHocTTa Ha fiMCTHUA Xepbu-
umna (FanaHT cynep) cpelty 6anypa CcbLlo
He ce NPOMEHS B 3aBUCUMOCT OT HauuHa
Ha TpeTupaHe (100,0% npu H 1 100,0%
npu K1), T.e. n B gBara csy4yasi € nbJHa.
Mpn oTuMTaHe [ENCTBUETO MY BBPXY

The tendency of the annual and
perennial weeds ratio remained the same
at the last recording (Figure 3). In the
manually weeded out control K2, their
density almost did not differ (6.6 - annual
and 5.7 pc./m® - perennial). Ninety days
after treatment with Gardoprim plus Gold
in variant H and K1, the density of the
annual species was significantly lower
compared to the perennial ones (H - 4.6
p(:./m2 - annual and 16.03 pc./m2 -
perennial; K1 - 5.4 pc./m2 - annual and
16.5 pc./m2 - perennial).

The difference between the average
density of the annuals in N and K1
continued to grow but remained almost
insignificant - 0.8 pc./m® and unproven.
Three months after the treatment, the
herbicide efficiency did not differ
significantly for both modes of application.

The efficiency of the foliar
herbicide (Gallant super) against Johnson
grass also did not change depending on
the mode of treatment (100.0% for H and
100.0% for K1), i.e. in both cases it was
complete. When recording its effect on
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OpYrns KopeHuleH nnesen (TPOCKoT) ce
Habnwgasart pasnmuusa B pesyntatute ot
H n K1. B xepburnpaHuTe napuenu cpea-
HO 3a nepuoga TA € No4YTU 3a40BONU-
TenHa (90,23%), gokato B TpeTupaHuTe ¢
rpbbHa NpbCckayka naowm egukacHocTTa
€ OleHeHa No ckasaTa Kato Hesago-
BonutenHa (78,15%).

the other rhizome weed (twitch grass),
differences in the results of H and K1
were observed. In the herbigated plots on
the average it was almost satisfactory for
the period (90.23%), while in the plots
treated by a backpack sprayer the
efficacy was evaluated on the scale as
unsatisfactory (78.15%).

90 day

@ annual weeds

® perennial weeds

dur. 3. TNTLTHOCT Ha eQHOroANLIHUTE N MHOTOTOANLIHUTE BUAOBE AeBeTAeceT AHU
cnep TpeTupaHeTo ¢ MNapgonpum natoc Mong, cpedHo 3a nepmoga 2016-2018 .
Fig. 3. Density of annual and perennial species ninety days after treatment with

Gardoprim plus Gold, on the average for the period 2016-2018

CevHUUaTa € efHorogulleH nne-
Be/l, KONTO He ce BnusAe OT MapAonpum
nntoc Fong npu npunaraHe npeay NOHWK-
BaHe Ha cemeHaTta U M WrHOpUpaHeTo I
KaTo efleMeHT OT obuiaTa NJIbTHOCT Ha
€[HOroAMWHUTE BUAOBE AaBa Bb3MOX-
HOCT 3a MO-KOHKpeTHa MpeLeHka Ha
ebekta OT pasnnyHUTE MeToaM Ha
TpeTupaHe BbPXY YyBCTBUTE/IHUTE BUAO-
Be. B TOo3K cnyvaii 3annesenieHocTTa Ha
xepournpanute (H) n koHtponHute (K1)
napuenn e npakTuyeckn efHakesa — Ha
TpUaeceTus [eH ca OTYETEHU CbOTBETHO
cToiHocTh ot 0,4 6p/m2 (H) n 0,3 6p/m2
(K1), a Ha wectgecetns — 0,9 6p/m2
YyBCTBUTE/NHW NEBENN HE3aBWCMMO OT
HauMHa Ha TpeTupaHe (Purypa 4). Ha
AEBETAECETUs AEH @ YCTaHOBEHa pas/v-
ka oT 1,0 6p/m“B NNbTHOCTTA UM, KaTo

The common cocklebur is an
annual weed not affected by Gardoprim
plus Gold when applied before the
emergence of its seeds and ignoring it as
an element of the total density of the
annual species allowed for a more
specific assessment of the effect of the
different  treatment methods on
susceptible species. In this case, the
weed growing in the herbigated (H) and
the control (K1) plots was practically the
same - on the thirtieth day, respectively,
the following rates were recorded - 0.4
p(:./m2 (H) and 0.3 pc./m2 (K1), while on
the sixtieth day - 0.9 pc./m2 susceptible
weeds irrespective of the mode of
treatment (Figure 4). On the ninetieth
day, a difference of 1.0 pc./m2 was found
in their density, with more efficient action
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no-edduKacHo pfenctene e nocTUrHaTo
cnef BHacsAHeTO Ha [apgonpum natc
[ong c nosiMBHUTE BOAMW.

being achieved after the introducing of
Gardoprim plus Gold with the irrigating
waters.

20
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0
30 day 60 day S0 day
BE! (K1 @

dur. 4. JuHammka B NMBTHOCTTA Ha YYBCTBUTE/NIHUTE KbM [apgonpum nsroc
lonpg Bupose cpenHo 3a nepmnoga 2016-2018 r.
Fig. 4. Dynamics in the density of the susceptible species to Gardoprim plus

Gold, on the average for the period 2016-2018

3BOAV

EdmkacHoctta Ha  [appgonpum
nac Fong cnpsiMo YyBCTBUTE/IHUTE KbM
aKTMBHWTE BeLLecTBa Ha xepbuyuga nne-
BE/IHN BWAOBE HE HamasisiBa Mpu TpeTu-
paHe Ha n/owWmTe Ypes NOIMBHUTE BOAN.

MuKpoAbXAYyBaHETO C pa3TBOP Ha
anaHT cynep (posa 2,5 l/da) nva nbaHa
edmkacHocT cnpsimo Gaslypa M Hesafgo-
BOJIUTENIHA CNPSAMO TPOCKOTA.

Xepburaymata ¢ Mapgonpum noc
Fong (nouseHo) 1 MNanaHT cynep (IMCTHO)
MOXe C ycrnex fa ce npuiara 3a KOHTPOos
Ha nne.BenHara pacTUTENHOCT  npwu
NMpOM3BOACTBOTO Ha JI030B MNOCagbyeH
mMaTepvaJn.

CONCLUSIONS

The efficiency of Gardoprim plus
Gold to weed species susceptible to the
active substances of the herbicide did not
decrease when the plots were treated
through the irrigation waters.

Micro-sprinkling with Gallant super
solution (2.5 l/da dose) had total efficacy
against Johnson grass and unsatisfactory
to twitch grass.

Herbigation with Gardoprim plus
Gold (soil) and Gallant super (foliar) could
be successfully applied for weed
vegetation control in the production of
vine propagation material.

NINTEPATYPA /| REFERENCES
1. Abbasi, R., H. M. Alizadeh, H. Khanghah, K. Jahromi, C. Preston, J. Watts

and N. Crossman, 2006. Integration of Mechanical Methods and Herbicides in
Controlling Weeds of Soybean (Glycine max). In: Papers and Proceedings, 15th
Australian Weeds Conference “Managing weeds in a changing climate”, Adelaide,
South Australia, 24-28 September 2006: Weed Management Society of South
Australia, pp. 423-425.

207



2. Dimova, D. and E. Marinkov, 1999. Experimental Works and Biometry.
Academic publishing house of HAI, Plovdiv (Bg).

3. Eberlein, C., B. King and M. Guttieri, 1999. Weed Management with Site-
Specific Herbigation. Precision Agriculture, 869-877.
4. Eberlein, C., B. King and M. Guttieri, 2000. Evaluating an Automated

Irrigation Control System for Site-Specific Herbigation 1. Weed Technology, 14 (1),
182-187.

5. Fetvadzhieva, N., F. Straka, |. Balinov, P. Mihaylova, Y. Lubenov, V.
Karsova, V. Pelov and A. Balinova, 1986. Pesticide Guidebook. Zemzemat. Sofia
(Bg).

6. Fourie, J., 1992. Herbigation in a Vineyard: Persistence of Four Pre-

emergence Herbicides in a Sandy Loam Soil. South African Journal for Enology and
Viticulture, 13, 64-64.

7. Keshtkar, E., H. Alizadeh and F. Abbasi, 2010. A Comparison of Herbigation
and Conventional Method of Eradicane (EPTC+ Dichloroacetamide) Application in
Controlling Weeds in Corn Crop. Iranian Journal of Field Crop Science, 41 (1), 1-10.

8. Koley, K., K. S. Koumanoyv, Z. Rankova and S. Shilev, 2007. Herbigation in
a Cherry Orchard—Translocation and Persistence of Pendimethalin in the Soil. In:
Proceedings Acta Horticulturae 825, | Balkan Symposium on Fruit Growing, 15-17
November 2007, Plovdiv, Bulgaria, pp. 305-312.

9. Kviklys, D., 2009. Tolerance of Apple Propagation Material to Herbicides.
Sodninkysté ir darzininkysté. Scientific Articles, 28 (3), 109-115.
10. Nalayini, P., K. Sankaranarayanan and K. Velmourougane, 2013.

Herbigation in cotton (Gossypium spp): Effects on Weed Control, Soil Microflora and
Succeeding Greengram (Vigna radiata). Indian Journal of Agricultural Sciences,
83 (11), 1144-1148.

11. Prodanova-Marinova, N., 2015. Biological Efficacy of Some Herbicides in
Vine Nursery. Journal of Mountain Agriculture on the Balkans, 18 (4), 702-713.

12. Rankova, Z., K. Kumanov and G. Kornov, 2016. Efficacy and Selectivity of
the Combined Herbicide Metofen (oxyfluorfen + metolachlor) When Introduced with the
Micro-irrigation System. In: Proceedings of the National Science and Technology
Conference with International Participation “Ecology and Health”, 09 - 10 June 2016,
Plovdiv, Bulgaria, pp. 25-30 (Bg).

13. Rankova, Z., K. S. Koumanov, K. Kolev and S. Shilev, 2007. Herbigation in
a Cherry Orchard—Efficiency of Pendimethalin. In: Proceedings Acta Horticulturae 825,
| Balkan Symposium on Fruit Growing, 15 -17 November 2007, Plovdiv, Bulgaria,
pp. 459-464.

14. Sun, J.and B. Yuan, 2011. Hydraulic Characteristic of Chemigation by Bypass
Flow across the Pipe Bend Devices. Irrigation and Drainage Systems, 25 (4), 413-425.
15. Xin, J., F. Zazueta, A. Smajstrla, T. Wheaton, J. Jones, P. Jones and D.
Dankel, 1997. CIMS: An Integrated Real-time Computer System for Citrus
Microirrigation Management. Applied Engineering in Agriculture, 13 (6), 785-790.

16. Zhelyazkov, |, A. Mitkov and D. Stojchev, 2017. Practical Guide for
Exercises in Herbology. Acad. Publ. House of AU-Plovdiv, Bulgaria (Bg).

208



	Zaklina Karaklajic-Stajic et al_paper_final.pdf
	Argir Zhivondov et al_paper 1_final.pdf
	Irina Staneva & Georgi Kornov_paper_LATEST.pdf
	Diyana Aleksandrova et al_paper_LATEST.pdf
	Nedyalka Palagacheva_paper 1_LATEST.pdf
	Neli Prodanova-Marinova &  Emil Tsvetanov_paper_final.pdf

