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PE3OME

MpeacTaseHn ca AaHHW OT CpaBHU-
TefiHa arpobmosiornyHa Xapakrepuctuka
Ha 7 cnuBOoBM copTa: ANTaHOBa PEHK/0-
fa, Mabposcka, KiocTeHaWsCKka CUHA Cnu-
Ba, Onan, HeeeHa, CteHneli n CTpnHaBa,
OTrIeX4aHn B KOJIEKUMOHHO HacaxieHue
Ha OnuTHaTa CTaHuuA Mo OBOLLAPCTBO B
rp. OpsiHoBo (dpmnuan Ha WHCTUTYT Mo
NMIaHWHCKO >XWBOTHOBBLACTBO W 3emMefe-
nve, rp. TposiH). MNoa BHUMaHWe ca B3eTu
c/iefH1UTe OTNINYMTESIHU YEepPTU OT COpTO-
BaTa XapakTepucTuKa: CpPOK Ha UbTex,
CpOK Ha y3psiBaHe Ha nsofoseTe, nsomo-
JaBally KIoHYeTa W YCTOMYMBOCT KbM
cnefiHUTe CTOMaHCKM BaXKHW 60/1ectn no
c/nvBarta: YepBeHW JNIUCTHU MeTHa, KbCHO
KahaBo rHveHe u wapka. Copt HeseHa,
nokassa YCTOMYMBOCT KbM [bbOHUTE
60n1ecTy YepBeHN NNCTHU MeTHa U Kadsa-

SUMMARY

The paper presents data from a
comparative agrobiological characterization
of 7 plum cultivars: Graf Althan‘s,
Gabrovska, Kyustendilska sinya sliva,
Opal, Nevena, Stanley and Strinava,
grown in a collection plantation of the
Research Fruit Growing Station, town of
Dryanovo (branch of Research Institute of
Mountain Stockbreeding and Agriculture,
town of Troyan). The next features of
cultivar characterization were taken into
account: time of florescence, time of fruit
ripening, kinds of fruit bearing branches,
resistance to diseases with economic
importance to plum: red spots on the leaf,
brown rot and plum pox (sharka).

Cultivar Nevena shows resistance to
fungal diseases red spots and brown rot
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BO THWEHE N TONEePaHTHOCT KbM MPUYUHU-
Tens Ha BupycHaTa 6onect wapka (PPV).
Hepoctatbek Ha copTtoBeTe AsiTaHosa
peHknoga n Ctennein n CtpuHaBa, BbBe-
[EeHN B NPOU3BOACTBEHUSA COPTUMEHT MO-
pagy TAxHaTa TONepaHTHOCT KbM Bupyca
Ha LWapkaTa, e NoJaT/IMBOCTTa KbM KbCHO
KadpsBO THMeHe. Mpu AnTaHoBa PEHK/IO-
Aa, KiocteHgnncka cuHsa cnvea n Onan e
HeobxoamMma ynotpeba Ha yHrMumMan
CpeLLly YepBEeHUTE JINCTHN NETHa.

KntovoBu oymu: C/IMBOBMU
COpTOBE, YEepPBEHU IMCTHU NETHA, KbCHO
KadpsiBO rHMEHe, C/MBOBA Luapka

YBO/,

CnuBata e TpagMuMOHHa OBOLLHA
KynTypa 1n mMacoBo ce oTrniexga B bbara-
pus. CnnMBoBuTE NJIOOBE Ca MHOFO LiEH-
Ha XpaHa 3a Y0BeKa, Tbii KaTo CbabpXar
3axapu, OpraHuyHu KUCENNHW, BUTaMUHU
N MUKpoenemeHTu. B 6113KOoTO MUHANo
MacoBO 3acTbheHuTe copTtoBe 6sxa Kio-
cteHanncka cuHa cnmea n Ctenneii (lliev
et al, 1999). MNpe3 nocnegHuTe rOOUHA
pasnpocTpaHeHne nosyydmxa COpToBe
C/IMBU, CENEKLUMOHNpaHN B peavua eBpo-
nelickn cTpaHu.

Haii-pasnpocTpaHenHnte  6osiectu
npu cfvBOBaTa KynTypa ca paHHOTO W
KbCHO KahsiBO THUEHEe, YePBEHUTE JIMCTHU
netHa v wapkara no cnamearta (Dragoyski
et al., 2011; lliev and Stoev, 2008; 2011;
lliev et al., 2011).

MofGopbT Ha COpPTOBETE 3a Cb3aa-
BaHETO Ha HOBa OBOLLHA rpajvHa € BaXeH
MOMEHT B NOAroToBKaTa 3a neyvyesimsLl OBO-
Lwapckn arpobusHec. MpaBUAHUAT n3bop
Ha COpPT CHWXaBa pa3xoguTe 3a OTI/IeX-
[aHeTo Ha N104HUTE ObpBETA, Hamansea
onacHocTTa OT 3abonsiBaHUs U fJdasa
Bb3MOXHOCT 3a PUTMUYHOTO NpubupaHe
Ha pekontata. OcBeH ToBa 4pe3 COpTo-
BMS HAbOp CTONAHMHBLT MOXE Aa OTroBO-
py nNo-rbBKaBO Ha W3NCKBAHUATA Ha
nasapa (lliev et al., 1999, Vitanova et al.,
2014; Stefanova et al., 2016).

MpoyyBaHETO Ha OCHOBHUTE 4epTu
OT arpobuonormyHaTa xapakrepucrmka Ha
YTBbPAEHN CIMBOBM COPTOBE MMa 3a Len

and tolerance to plum pox virus.

Disadvantage of the cultivars Graf
Althan‘s, Stanley and Strinava, introduced
in producing variety because of their
tolerance to plum pox virus, is receptivity
to brown rot. Also the -cultivars Graf
Althan‘s, Kyustemdilska sinya sliva and
Opal have to be protected with fungicides
against the disease red spots.

Key words: plum cultivars, red leaf
spots, brown rot, plum pox (sharka)

INTRODUCTION

Plum is a traditional fruit culture and
is widely grown in Bulgaria. Plums are a
very valuable food for humans because
they contain sugars, organic acids,
vitamins and microelements. 'Kystendilska
plum’ and 'Stanley’ were widely used in
the recent past (lliev et al., 1999).

In recent years, plum cultivars were
spread that were selected in a certain
European countries.

The most common diseases in
plum culture are early (Monilinia laxa) and
late brown rot (M. fructigena), red leaf
spot (Polystigma rubrum) and plum pox
virus (PPV) (Dragoyski et al., 2011; lliev
and Stoev, 2008; 2011; lliev et al., 2011).

The selection of varieties for the
creation of a new orchard is an important
point in preparing for a profitable fruit-
growing agribusiness. The right choice of
variety reduces the cost of growing fruit
trees, reduces the risk of disease and
enables the rhythm of harvesting.
Moreover, through the variety set, the
farmer can respond more flexibly to
market requirements (lliev et al., 1999,
Vitanova et al., 2014; Stefanova et al.,
2016).

The study of the main features of
the agrobiological characterization of
established plum varieties aims to identify
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[a onpeaenn COPTOBE C KOMM/EeKCHa
YCTOWYMBOCT KbM  CTOMAHCKA  BaXKHM
naToreHu.

MATEPWNAN N METO4WA

B nepvoga 2014-2016 r. 6Gewwe
npoBeAeHO un3crefaBHe, 06xBalyallo
cefleM C/IMBOBU copTa C pasfnyHa arpo-
6uonoruyHa xapakrepuctuka (Tabnvmuym 1
n 2). CoptoBeTe AnTaHoBa peHKI104a,
abpoBcka, KiocTeHanicka cuHs, HeseHa,
Onan, CteHnein n CtpvHaBa ca 4acT OT
KonekumaTa Ha OnuTHata cTaHuus no
OBOWAPCTBO B TIp. [psHOBO, KOATO €
dounuan Ha UMXX3 B rp. TposiH.

[bpBeTarta oT n3bpaHuTe COPTOBE
ca Ha Bb3pacT 9 roguHu. PasctosiHneTo
Mexgy AbpBeTata € 4 MeTpa, a Mexay
pefoBeTe B HacaxpgeHuneto — 5 meTpa.
MouyBeHaTa NOBBLPXHOCT B HacaxaeHNeTo
ce nogabpxa B YepHa yrap.

B nepuoga Ha nokoli Gelwe npo-
BeXJaHa pe3uTba 3a nogabpxaHe Ha
KopoHata, peryivpaHe Ha pactexa u
naogogaBaHeTo, KakTo M 3a OTCTpaHs-
BaHETO Ha OGOMHM W M3CBbXHAN K/OHMW.
HacaxpgeHneto ce noggbpxa CbriacHO
MeToAavkaTa 3a M3yyaBaHe Ha pacTuten-
HUTe pecypcu Ha Yoncheva et al. (1979).
[bpBeTara ce oTrnexgaT npy HEMOSIMBHM
yCnoBus.

HabnwogaBaHuTe AbpBeTa He Gsxa
TPeTUPaHN C MHCEKTUUUAN U OYHIULMAN.
W3knouBaHeTo Ha nectuyngHara
ynoTpeba ynecHsBa HaTpynBaHeTO Ha
3apasa B OBOWHaTa rpagMHa wu
HanageHueto Ha pAbpeBetatra o1 P.
rubrum, M. fructigena and PPV.

Mpu uscnegBaHeTo 6sxa B3eTU NoOS
BHMMaHWe criedHMTe nokasaTenn: Cpok Ha
ubgTEX, CPOK HA y3psiBaHE Ha NIoAoBe-
Te€ 1 YCTOMYMBOCT KbM 60/1€eCTUTE CNNBO-
Ba LWapkKa, KbCHO Ka(aBO TrHWEHE W
YepBEHU SINCTHU NETHA.

MokasaTenute 3a YCTOWYMBOCTTA
KbM MOcoYeHuTe 60N1eCTn ca: CbCTOSAHME-
TO Ha NaoJoBeTE NPU HaJIMUYME Ha Lapka
1 kad)siBO THMEHE, KaKTO U Mpu3Haum no
nmictata oT  Hab6nogaBaHute 605ecTu
(Yoncheva et al., 1979).

varieties with complex resistance to
pathogens that are of economic
importance.

MATERIAL AND METHODS

In the period 2014-2016 a survey was
conducted covering seven plum varieties
with different agrobiological characteristics
(Table 1 and 2). Cultivars such as, Althan’s
Gage, ’'Gabrovska’, 'Kystendilska plun,
'Nevena', 'Opal’, 'Stanley’ and 'Strinava’ are
a part of the collection of the Experimental
Fruit Growing Station in the town of
Dryanovo, which is a branch of RIMSA in
the town of Troyan.

Trees of the selected varieties are 9
years old. The distance between the
trees is 4 meters, and between the rows
in the plantation - 5 meters. The ground
surface of the plantation is maintained in
black fallow.

In the period of rest, tree crown
pruning was made, regulation of growth
and fruit bearing, and removal of diseased
and dry branches.

The plantation is maintained according to
Methods for Studying Plant Resources in
Fruit Orchard Cultivars of Yoncheva et al.
(1979). Trees are grown under non-
irrigating conditions.

The trees were not treated by any
insecticide and fungicides. The exclusion
of pesticides fascilitates the accumulation
of infection in the orchard and the attack
of trees from P. rubrum, M. fructigena and
PPV.

The following indicators were taken
into account: blossoming period, fruit
ripening, and resistance to diseases, such
as sharka, late brown rot, and red leaf
spots.

The indicators for resistance to
these diseases are: the condition of fruits
in the presence of sharka (plum pox virus)
and brown rot, as well as signs on the
leaves of the observed diseases
(Yoncheva et al., 1979).
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Mpu 6onectra YepBeHW JINCTHU NeT-
Ha Mo c/MBaTa e HanpaBeHa MbpBoHaYasiHa
€ BM3yasiHa oLeHKa. V3noni3BaHa e ckana oT
6 cTemneHM criopefi HaneTHABaHeETO Ha
nvetata:

0. HAMa NeTHa — HA/IMYME Ha VMYHUTET;
1. eaNHWYHU Masikm netTHa -
npakTuyecka ycToliumBoCT;

2. HaneTHeHn pdo 5% — cnaba
YyBCTBMTESIHOCT (CW/THA YCTOMYMBOCT);

3. HaneTHeHn po 10% — cpegHa
YyBCTBMTESIHOCT (CpegHa yCToMn4MBOoCT);

4. HaneTHeHU bo 25% -
YyBCTBUTESIHOCT (YCTONYMBOCT);

5. [o 50% — cunHa 4yBCTBUTESTHOCT

(cnaba ycToiiumnBocT).

PE3SYNTATV N OBCBbXOAHE

BnaxHocTTa Ha Bb3gyxa npes
BereTauMoHHUA nepuoj € efuH  oT
OCHOBHUTE (hakTopy 3a pasuTve Ha
rb6HUTE 6onectn. Mo OTHOLWeEHWe Ha
KONIMYECTBOTO Ha BaNexuTe, PaiOHHBT Ha
[paAHOBO € B pamkuTe Ha CcpegHoTo
KO/IeUYNCTBO [AbXJ 3a CTpaHarta, KoeTo
Bapvpa okono 400 I/m2 3a nepuoga oOT
MapT [0 aBryct. M3kiyeHve npasu camo
2014 roguHa, KoraTo cymaTa Ha
BaUieXuTe 3a [psAHOBO 3a MyeceuuTte oOT
MapT [0 asrycT 6ewe 693 I/m2.

JaHHuTe 3a nepuofa Ha uUbgTEX
npu HabogaBaHUTE COPTOBE ca MOCO-
yeHn B Tabnuua 1. MonyyeHuTte pesyn-
TaTn ca OCPefHEeHW Mo cTaTUcTUYeckuTe
meToanm Ha Lidanski (1988). CoptoBeTte
Onan, AntaHoBa peHknoga, CTpuHasa,
abpoBcka 1 CTeHnel umaTt cpegHo paH
CpOK Ha ubgTeEX, a HeBeHa n KiocTel-
OW/IKa CUHA C/iMBa ca KbCHOLBbATALLMN.

Cnopef, y3psiBaHeTO Ha rnjofoBsete
Hali-paHeH e copTbT Onan (10-15 tonm),
cnegsaH oT AntaHoBa peHknoga (1-10
aBrycT), CteHnelii, Mabposcka n CTpnHaBa
(15-20 aBrycT) HeBeHa u KiocteHanncka
cuHsa cnmea (1-10 centemspn).

Preliminary visual evaluation was
conducted in case of red leaf spot. A
scale of 6 degrees was used according to
the spots on the leaves:

0. no spots - immunity;

1. single small spots - practical
resistance;

2. spotted up to 5% - low
susceptibility (strong resistance);

3. spotted up to 10% - average
susceptibility (average resistance);

4. spotted up to 25% - susceptible
(resistant);

5. up to 50% - highly susceptible

(low resistance).

RESULTS AND DISCUSSION

The air humidity during the
vegetation season is one of the main
factors for development of fungal
diseases. Regarding the rainfall amount,
Dryanovo area is within the average rain
amount for the country, which varies from
about 400 liters per m2 in the period from
March to August. An exception is made
only in 2014, when the rainfall for
Dryanovo from March to August was 693
I/m2.

Data for the blooming period for the
varieties observed are shown in Table 1.
The results obtained are averaged
according to the statistical methods of
Lidanski (1988). 'Opal, 'Althan's Gage/,
'Strinava’, 'Gabrovska’ and 'Stanley’ have
an average early blooming period, and
'Nevena' and 'Kyustendilska plum’ are late
blooming.

According to the fruit ripening,
'Opal variety is the earliest (10-15 July),
followed by 'Althan’s Gage’ (1-10 August),
'Stanley’, 'Gabrovska' and ’'Strinava’ (15-
20 August) 'Nevena' and 'Kystendilska
plum’ (1-10 September).
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Tabnuua 1. UbdTex Ha cimBoBM copToBe cpeHo B nepuoaa 2014-2016
Table. 1. Blossoming of plum cultivars average in the period 2014-2016.

Hauano Ha Havano Ha Kpait Ha
CopTtoBe $epTunHocT CpoK Ha ubTex UbgTeX  Nb/ieH UbTex ubdTexa
Cultivars Fertility Period of blossoming Beginning of Beginning of full End of
blossoming blossoming blossoming
X +SX X +Sx X  +8x
AnTaHoBa peHknoa CamocTepuneH CpefiHo paH ubdTex 6.1V 7,42 7.V 742 161V 7,58
Althan‘s Cage Self sterile Moderate early blossoming
[abposcka CamocTepuneH CpefiHo paH ubdrex 41V 10,89 5.1V 10,02 15V 9,49
Gabrovska Self sterile Moderate early blossoming
CteHnei CamodhepTuneH CpefiHo paH ubdrex 41V 11,59 5.1V 10,27 15V 9,16
Stanley Self fertile  Moderate early blossoming
CTpuHaBa CamodpepTuneH CpepfHo paH 5.1V 15,28 6.1V 10,61 15V 9,49
Strinava Self fertile Moderate early blossoming
Onan CamodpepTinet Cpeato pa 30V 10,72 40V 10,02 14.V 10,02
Opal Self fertile Moderate early blossoming
HeseHa CamocTtepuneH KbceH 9.V 6,48 10.1V 6,20 20.IV 6,67
Nevena Self sterile Late blossoming
Ktoctenguncka cuHsa cnmBaCamodyepTuneH KbceH 9.V 6,67 11V 6,08 20.IV 7,00

Kyustendilska plum Self fertile

Late blossoming

HanapeHneTo Ha nuctata OT yepBe-
HW NIMCTHU neTHa Gelle HabnwgaBaHO nNpu
BCMYKM COpTOBE. TO € Hai-CUMHO npu cop-
ToBeTe Onan n KiocteHanncka CUHA cnmea
W 3acsaralle noeevye OT MOJIOBMHATA SiMcTa
BbB BCUUKM YaCTW Ha AbpBecHaTa KOpoHa
(Tabnuua 2).

KbCHOTO ka(psiBO rHueHe ce ABs-
Balle MacoBO NO NJOAOBETE Ha COPTO-
BeTe AnTaHoBa peHknoga n CTeHnen.
Mpu n3knoyeHa ynotpebda Ha pyHrmunam
n 3abaBeHo npubupaHe Ha naonoBeTe
pekontata Moxe fJa 6bAe Hamb/HO
nposaneHa. CoptbT CTpuHaBa € cpefHo
4yyBCTBUTE/IEH Ha 6onecTTa.

B ycnoBuaTa Ha ecTecTBeH MHGekK-
uno3eH (QoH MpusHaLuMTe Ha crvBoBarta
wapka 6s1xa HabnwgaBaHM No aucTarta
Ha [ObpBeTata OT BCUYKM U3CNenBaHu
coptoBe. Cnopepn, nopaxeHuaTa no nno-
[OBEeTe KaTo TosiepaHTeH KbM BUpYyca Ha
liapkata ce oyepTtaBa C/MBOBUAT COPT
CTeHnei, BKIHOYEH B U3C/Ief4BaHETO KaTo
cTaHfapTeH 3a bbarapus. TakaBa xapak-
Tepuctvka Moxe fa 6bae fajeHa n Ha
coptoBete HeBeHa un [abposcka. [Mpu
Te3n CcopToBe He 6sixa YyCTaHOBEHU
NMOBBbPXHOCTHWN Aecopmaumm Ha nnopo-
BeTe OT WHpeKkTMpaHuTe ObpBeETa U Bb-
TPeLH MopaxeHusa B M040BOTO MecCO.
lMOBBPXHOCTHO MpollapBaHe B nepuoja
Ha y3psBaHe wuMalle M0 eAVHUYHU

The attack of red leaf spot was
observed in all varieties. It was most
obvious in 'Opal’ and 'Kystendilska plum’
as it damaged more than the half of the
leaves in all parts of the tree crown
(Table 2).

The late brown rot appeared widely
on fruits of 'Althan’s Gage’ and 'Stanley'.
Without use of fungicides and in case of
delayed harvesting, the harvest can be
completely failed. 'Strinava’ variety is
averagely susceptible to the disease.

Under conditions of natural
infection background the signs of plum
pox were observed on the leaves of trees
of all tested varieties (Table 2). 'Stanley’
appeared as tolerant to plum pox virus
according to fruit damage, as it is
included in the study as a standard for
Bulgaria. Such a characteristic can also
be given to 'Nevena' and 'Gabrovska’
cultivars.

There was no surface deformation of fruit
of the infected treed in these cultivars and
internal damage to the fruit flesh.

There was sharka on the surface of
single fruits of 'Althan’s Gage’ in the
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nnogoBe Ha copT A/iTaHOBa pPEHK/I04A.
Mpwn coptoBeTe CTpuHaBa 1 Onan Hapep,
C npollapBaHeTo bOelle HabngaBaHo
rnoyepBeHsaBaHe Ha OTAENHU 30HM B
Nna1o40BOTO MECO, KaKTO U oKarnsaHe Ha 5-
10% ot nnogoBeTe npean HacTbNBaHETO
Ha 6eputbeHaTa 3pesiocT. Haii-cnnHm
nopaxeHve Ha njaofoseTe B pe3yntar oT
WH(pekTUpaHeto ¢ PPV 6Gelle oTyeTeHo
npu abpeeTata oT copT KiocTeHauscka
cuHa cnueBa. Hap 30% ot nnopgosete
MMaxa 3HauUTENIHW MNOBBLPXHOCTHU [Je-
dhopmaLmm, Browasall TbProBCkns Bz
Ha nnogosete. Te3n n/ofoOBe oKansaxa
npeamn HacTbNBaHETO Ha 3penocT u bsxa
HerogH” 3a KOHCymaumss B NPSACHO CbC-
TOSIHWE U KaTO CypOoBUHA 3a npepaboTka.

ripening period. In 'Strinava’ and 'Opal’
some areas of fruit flesh became red, as
well as 5-10% of fruits fell off before the
harvest maturity.

The strongest damage to the fruits as a
result of PPV infection was reported in
the trees of 'Kystendilska plum’.

More than 30% of the fruit had significant
surface deformations that degraded the
commercial appearance of the fruit. They
fell off before maturity and were
unsuitable for consumption in fresh state
and as raw material for processing.

Ta6bnuua 2. CpaBHUTENHa arpobuosiorMyHa XapakTepucTuka Ha C/IMBOBU
COpTOBE OT KONeKuuoHHata rpagmHa Ha UMXX3 - rp. TposiH BbB thunvan — rp.

ApsiHoBO

Table 2. Comparative agrobiological characteristic of plum cultivars in collection
orchard of RIMSA — town of Troyan, branch — town of Dryanovo

Copt Bupaose niogHn Y3paBaHe YcToiunBocT / nogatnnBocT kbM 601ecTu
Cultivar KMOHKN nnogosete Resistance / susceptibility to diseases
Kinds of fruit bearing  Fruit ripening UepBeHn MCTHN  KadsiBo rHneHe [Wapka
branches netHa red spot brownrot  Plum pox (sharka)
AnTaHoBa GYKETHM K/oHYeTa 1
peHknoga Lnopum 1-10.08. YyBCTBUTE/IEH YyBCTBUTE/IEH TOoNlepaHTeH
Althan‘s Cage bouquet branches and August susceptible susceptible tolerant
(Graf Althan‘s) spurs
FabpoBcka BykeTHW k1oH4eTa
Gabrovska 1 wnopum 10-15.08.  ymMepeHo ycTonuns yCTONuMB TONepaHTeH
bouquet branches August moderately resistant resistant tolerant
and spurs
KiocTteHguncka 1-10.09. CUNHO YyBCTBUTE/IEH
CVHS cnvBa wnopum / spurs first half of YyBCTBUTESEH yCTONuMB susceptible
Kyustendilska September strongly resistant
plum susceptible
OYyKEeTHU KNoHYeTa 1-10.09. yCTONuMB
HeseHa bouquet branches first half of resistant yCTONuMB ToNepaHTeH
Nevena September resistant tolerant
OYKETHU KJIOHYETa, CU/HO ycTonums /
Onan CMeCeHN K/1oHYeTa 10 -15. 07. YyBCTBUTESIEH yCTOMUMB TOo/lepaHTeH
Opal bouquet branches, strongly resistant resistant /
long fruiting branches susceptible tolerant
CteHneli OYKETHU KNOHYeTa 10 -15.08 yCTOWUMB YyBCTBUTENEH ToNepaHTeH
Stanley bouquet branches resistant susceptible tolerant
Strinava OYyKEeTHU KNoHYeTa 15-20.08 yCTONuMB cpefHo ycTonume /
CtpvHaBa bouquet branches  last decade of resistant YyBCTBUTESEH ToNepaHTeH
August moderately resistant /
susceptible tolerant
Cnopef BpemMeTo 3a y3psiBaHe Ha According to the ripening period of
nnogosete, HabnwpgasaHuTe copToBe | fruits, the varieties observed provide a
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ocurypsieat 6eputbeH nepuog B Npo-
Ob/KeHne Ha paBa Meceua. ToBa e
[OCTaTbyHO NpeaBus aHraxmpaHeTo Ha
paboTHMUM 6epaun, ocurypsieaHe Ha
YCNOBMSA 3@ CbXpaHsBaHe Ha nNpoayk-
uusTa U peannsmMpaHeTo Ha nNpoaykumaTa
Ha nasapa.

TpabBa ga 6bAe 0oT6GEnA3aHo, ye
HacaxaeHus OT AbpBeTa Ha copT Kio-
CTeHAM/ICKa CUHS MoraT ga 6bgaT Cb3-
JaBaHu C 0cBO6OAEH OT 3apasa nocafb-
YyeH maTepvan Ha nogbpaHy e4ponoaHN
doopmMK, HAKOM OT KOUTO CbC Cnabu
nopaxeHusa Ha Ha nnogosete ot PPV.
[pyro ycnosue e HacaxaeHveTo ga 6bae
oTAaNledyeHo OT M3TOYHWMLM Ha 3apasa C
PPV, npeHacsHa OT JIACTHUTE BBLUKN.
ToBa ycnosve e TPyAHO U3MbLAHMMO MO-
pagy MOBCEMECTHOTO pasnpoCTpaHeHue
Ha 3apas3eHun gbpBeTa oT pog Prunus.
YnotpebaTta Ha MHCEKTULMAN 3a onasBa-
HETO Ha gbpBeTaTa OT 3apasHuTe BUPY-
COHOCUTE/IN HE € HajexaHa Mspka, a
npuiaraHeTo U AOMbAHUTESTHO LEe OCKb-
nv nnogosaTa NaoAYyKUNS.

BbTpekn nocoyeHmTe HepocTaTb-
UM copTbT He 6mBa ga 6bae npeHebper-
BaH, 3all0TO NpuTexasa LLeHHN BKYCOBM
KayecTBa, KOeTo ro npasu nogxogsl, 3a
Ma/lkKu HenasapHu W noaynasapHu CTo-
naHcTBa, 3a[0BoJisiBalM NOTpPeGHoCTUTE
Ha OrpaHu4YyeH OPO KOHCYMaTopu CbC
crneunasHn N3MCKBaHUS KbM EKOTOTMYHO
YynCTU NI0L0BE.

N3BOAN

CoptoBete CteHnein n AntaHoBa
peHknoga, KoUTo ca BbBEAEHW B C/INBO-
BUA COPTMMEHT npeaBup TaxHaTa Tone-
PaHTHOCT WKW YCTONYMBOCT KbM PPV,
umat HefocTarbk, 4e nI040BeTE UM
Morat ga 6bgar nopaseHu OT KbCHOTO
KadpsBOTO rHMeHe. ToBa Hanara ynotpe-
6aTa Ha oyHruumuam, 3a ga 6bae onaseHa
pekonTara OT AbpBeTara Ha MocovyeHuTe
copToBe.

Mpn copToBeTe KioCTeHAMCKA CUHSA
cnuBa M Onasl e Ha/IoKMTe/NIHO U onasBa-
HeTO Ha /SIMCTHaTa Maca OT NopaXeHusiTa Ha
60/1eCTTa YEPBEHW JIMCTHU NETHA.

harvesting period of two months.

It is sufficient to engage pickers in order
to ensure conditions for storing the
production and its realization on the
market.

It should be noted that plantations
of 'Kystendilska plum’ can be created with
planting material free of any disease of
selected large-sized forms, some of
which with low damages on fruits by plum
pOX Vvirus.

Another condition is that the plantation
should be distant from sources of PPV
infection carried by the aphids. It is
difficult to implement that condition given
the widespread distribution of infected
Prunus trees. The use of insecticides for
the protection of trees from infectious
virus carriers is not a reliable measure,
and their application will further increase
the price of fruit production.

Notwithstanding the above
mentioned disadvantages, the variety
should not be overlooked because it has
valuable taste properties, making it
suitable for small non-market and semi-
subsistence farms satisfying the needs of
a limited number of consumers with
special requirements for organic fruit.

CONCLUSIONS

The susceptibility to late brown rot
is the disadvantage of ’'Stanley’ and
'Althan’'s Gage’ cultivars, which were
introduced into the plum assortment in
view of their tolerance or resistance of
fruit to damages, caused by PPV
infection. This requires the use of
fungicides in order to preserve the harvest
of trees of the varieties mentioned.

In 'Kystendilska plum’ and 'Opal’ it
is also necessary to preserve the leaf
mass from the damage of red leaf spot
disease.
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CopTtoBeTe HeBeHa, abpoBcka u
CTpvHaBa ce oOT/iM4aBaT C KOMMJEKCHa
YCTOMUYMBOCT KbM CTOM@HCKN 3HAYMMUTE
3a bvarapus 6onectu.

Upes noaxogsw, qyHrMumMaeH Ha-
60p 1 BK/IOYBAHETO Ha MeACbObPXaLLU
npenapatun moxe pga 6bAaT npepoTepa-
TeHn 60onecTnTe KbCHO KahsiBO THUEHe U
YyepBeHW SINCTHU NeTHa.

CamocTepunHoCcTTa € HefocTaTbk
Ha copToBeTe AJiTaHOBA peHkoaa,
labpoBcka U HeBeHa, npenopbyBaHu 3a
BbBeEX[aHe B HacaxieHusata nopaau
TAXHaTa TONEPAHTHOCT KbM MPUYUHUTESA
Ha wapkaTa. ToBa Hasnara 3acaxgaHeTo
Ha [ObpBeTa OT COPTOBE, KOWUTO ca
NnoAxXoAALLM OnpaLlnTesu.

'Nevena’, 'Gabrovska’' and 'Strinava’
varieties are characterized by complex
resistance to the economically significant
diseases for Bulgaria.

By means of a suitable fungicidal kit
and the inclusion of copper containing
preparations, diseases of brown rot and
red leaf spots can be prevented.

Self-sterility is a disadvantage of
varieties of 'Althan’s Gage’, 'Gabrovska’
and 'Nevena’, which are recommended for
introduction into the plantations due to
their tolerance to the virus of sharka. This
requires the planting of trees of varieties
that are suitable pollinators.
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PE3HOME

TOpeHeTO e OT CbLECTBEHO 3Have-
HME 3a HOPMa/IHOTO MNpPOTUYaHe Ha
PU3NONOTUYHUTE U BUOXMMUYHU NpoLecn
npu osowHUTe abpeeta. Mpe3 2016 r. B
WHCTUTYT NO NNaHWHCKO XXUBOTHOBbACTBO
n 3emegenve - TposiH e NpoBeeH HayyYeH
€KCMEePUMEHT, OTHOCHO BAINSIHUETO Ha HS-
KOM TOpOBE MNpefHa3Ha4YeHW 3a KOHBEH-
LMOHA/THO 1 BMOMOTMYHO NSI0L0MNPON3BO4-
CTBO, BbpPXYy OUOXMMWYECKMA CbCTaB Ha
npecHn un cyweHn nnopose. O6GEKT Ha
nu3cneaBaHeTo ca M/o0AoBeTe Ha copT
+EneHa“. YctaHOBEHO € MOJIOXUTE/THOTO
UM Bb3AENCTBME NP NoKasaTesmTe: Cyxo
BELLECTBO, O0OWM 3axapw, aHTouunaHu,
ObOVMHM BellecTBa W aHTUOKCMAAHTHa
aKTUBHOCT. Hali-Bucoka CTOMHOCT Ha
aHTMOKCUAAHTHaTa aKTMBHOCT 3a NpPecHu-
T€ U CYWEHU M/I0J4OBE € OoT4YeTeHa Mpu

SUMMARY

Fertilization is essential for the
normal course of physiological and
biochemical processes in fruit trees. In
2016 a scientific experiment was
conducted at the Research Institute of
Mountain Stockbreeding and Agriculture -
Troyan, on the influence of certain
fertilizers for conventional and organic
fertilization over the biochemical
composition of fresh and dried fruits. The
object of the study is the fruit of 'Elena’
cultivar. Their positive effects were found
in the following indicators: dry matter, total
sugars, anthocyanins, tanning substances
and antioxidant activity.

The highest value of antioxidant activity
for fresh and dried fruit was recorded in
organic fertilization — 200.00 umolTE/00 g
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BapuaHTa C 610 TOPEHEeTO, CbOTBETHO —
200.00 pmoITE/100 g npu npecHn wn
180.00 pmoITE/100 g npu cyweHute
nnogose. MNpy ocTaHaNWTe BapuaHTM Ha
TOpPEHe ca OTYETEHMN MO-HUCKN CTOMHOCTH.

KnouoBn Aymun: CNvBKM, TOPEHE,
OUOXMMUYEH CbCTaB, aHToUMaHW, 06K
NosMPEHON, aHTUOKCUAAHTHA aKTUBHOCT

YBO/,

B bbarapys cnueata  (Prunus
domestica L.) e nepcnekTMBHa 0BOLUHA Ky/1-
Typa, LWMPOKO pasnpocTpaHeHa B npeanna-
HUHCKW W MNJI@HUHCKN pernoHn. OCHOBEH
C/IMBOB NpOU3BOAWTENl € pernoHa Ha
LleHTpanHa CTapa nnaHuHa, T.e. paiioHa Ha
JloBeu - Mabposo, pasnonoxeH Ha 300-700
m Hagmopcko pasHulle. (Djouvinov and
Vitanova, 2002) ToBa ce Ab/KM Ha 6naro-
NPUATHUTE MOYBEHO KIMMATWYHU YC/I0BUA,
KOMTO C/iMBOBaTa OBOLLHA Ky/ITypa Hamupa
B NpefniaHWHCKUTE U MJIaHUHCKUTE YC/o-
Bus (Anzin, 1956; Enikeev, 1960). CuHute
C/IMBM Ca CYMTaHM 3a 34paBoC/OBHA XpaHa,
nopagm HUCKOTO CbAbpXaHne Ha MasHUHU U
3HAUNTENIHOTO  KOMIMYECTBO  OT  BaXKHM
XpaHUTesTHWN BeLLecTBa kaTo Bbrnexugparty,
BUTaMUHU U MuHepasn (Li, 2008). Te ca
M3TOYHWK Ha BUTAMWH A, Ka/luuii, MarHesui,
kanuii n cmbpu (MiloSevic and MiloSevic,
2012). Cobobpxar rofiemMm  Koamyectsa
aHTMOKCUAAaHTHM cbeauHeHus (Auger et al.,
2004) n HuckM Konumyectsa ButammH C
(Kazimierczak et al., 2006).

CnvsoBuTe naogoBe Morat ga ce
KOHCyMupaT NpecHu, cylleHn nnu npepabo-
TEHW B pas/IMyHN NPoAyKTU (COKOBE, KOH(pM-
TiopW, cnagka, nectuna u gp.). 3a cbhxane-
HWe, KOHCymauuaTa Ha MpPecHn Caveu e
ce3oHHa. TsaxHaTa o6paboTka npegnara
anTepHatmBa, N03B0JIABaLLA HAJIMYHOCTTA U
notpebneHneTo MM npes usnara roguHa.
MpunaraHeTo Ha pasIUYHN TEXHUKN 3a
06paboTka MoXe da foBefe [0 3HAYMTESHU
3aryébu Ha ecTecTBeHUTe  OMOaKTUBHU
cbegmnHeHnsi. Morabbi Najafabad and Jamei
(2014), yctaHoBsIBaT, Ye NPecHUTE C/IMBOBU
nJo4oBe B CpaBHEHME CbC CyLUeHUTe umaT
no-roNsiM ycnex B cbbupaHeTo Ha cBO6OA-
HUTE KWC/IOPOAHM pajukanu, kaTo cyne-
pokcug (O2-) 1 NEepPOKCUKUCENUHHW panu-
kanm (ROO).

for fresh fruit and 180.00 uymoITE/100 g
for dried fruit. Lower values were recorded
for the other variants.

Key words: plums, fertilization,
biochemical composition, anthocyanins,
total polyphenols, antioxidant activity

INTRODUCTION

Plum (Prunus domestica L.) is a
promising orchard culture widespread in
foothill and mountain regions in Bulgaria.
The main plum production area is the
region of the Central Balkan Mountains,
i.e. the region of Lovech - Gabrovo,
situated at 300-700 m above sea level
(Djouvinov and Vitanova, 2002). This is
due to the favorable soil and climate
characteristics that plum orchard culture
finds in the foothill and mountain
conditions (Anzin, 1956; Enikeev, 1960).
Plums are considered as healthy food
because of their low fat content and
significant amount of important nutrients,
such as carbohydrates, vitamins and
minerals (Li, 2008). They are a source of

vitamin A, calcium, magnesium,
potassium and fiber (MiloSevic and
MiloSevi¢, 2012). They contain large
amounts of antioxidant compounds

(Auger et al.,, 2004) and low levels of
vitamin C (Kazimierczak et al., 2006).

Plums can be eaten fresh, dried or
processed into various products (juice,
jam, preserve, pestil, etc.). Unfortunately,
the consumption of fresh plums is
seasonal. The processing offers an
alternative that allows their availability and
consumption throughout the year. The
application of different  processing
techniques can lead to significant loss of
natural bioactive compounds.

Morabbi Najafabad and Jamei (2014)
found that fresh plums compared to dried
have more success in gathering free
oxygen radicals, such as superoxide (02-)
and peroxyacid radicals (ROO).
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KauecTBOTO Ha mpou3BegeHarta npo-
ZyKUMA 3aBYCK OT ynpaB/ieHneTo Ha noyse-
HOTO NN0AOPOAME, aKTUBHOCTTA Ha KOPEHO-
BaTa cucTeMa 1 YCBOSIBAHETO Ha XpaHuTes-
HWTe BellecTBa OT pacTeHusaTa. MNogobps-
BaAHETO Ha NOYBEHOTO M/I0A0POAVE € Ab/br
npouec, KoMTo ce wu3passsBa He camo B
XPaHWUTESTHWSA PeXUM, HO K Ha CTpyKTyparta
1 ceoiicTBara Ha noysara. B Hea npoTuuar
HenpekbCcHaTO IM3NYHW, XUMWUYHU, (IN3NKO-
XUMWUYHW 1 BUONOTMYHN NpOLECH, MO BNS-
HMe Ha KOUTO TS ce NPOoMeHs. Te3n npouecy
ce BNWAAT OT pasnyHu PakTopu, BK. OT
BHeceHuTe TopoBe. TOpPEHEeTO e Cepro3Ha
WMHTEPBEHUMS Ha noysata W camo C
npaswnHa ynotpeba Moxe fga ce nocturHart
f806py pesyntatu. MNpu HenpasuHO NpoBse-
[EeHO TOpeHe e BEeposiTHO Ja Bb3HUKHAT
npo6nemun, KOUTO Aa Browasar M10[0po-
aveto U, MU MHOrO TPyAHO MoraT ga ce
oTcTpaHAaT (Stockdale et al., 2002; WWOOF,
2011).

ToBa u3cregBaHe vMa 3a LUen da
npocnean Bb34elCTBMETO Ha pasNnyHuTe
TUNOBE TOPEHE, BbPXY OUOXUMUYECKUA
CbCTaB Ha MPECHU W CYLIEHW C/IMBOBU
nsofoBe ot copT ,EneHa’.

MATEPWNAN N METO4WA

EkcnepMMeHTBLT e npoBefeH npes
2016 r. O6GeKkT Ha wuscnegBaHeTo ca
njiofoBeTe OT cnAuBoBMA copT ,EneHa’
[OBUTY OT KOMEKLMOHHO HacaxjeHue Ha
NIMK3 - TposaH. B onuta ca nNpuioxeHn
cnefHUTe BapuaHTy Ha TOpeHe:

| BapmaHT — bBuo TOpeHe -
BK/1IOYBALLO TOpoBeTE: Arpudbyn
(nouBeHo) - 5l/da, TekamnH ®naysbp

(nncTtHo) — 0,3%, TekHoken AmuHO Ca
(nncTHO) — 0,4%;

Il BapnaHT — KOHBEHUWOH&/THO —
Yara Mila Complex (nouseHo) — 0.500
kg/obpBo, YaraVita Frutrel (nuctHo) —

0.500 ml/da, Yara Vita Universal Bio
(nncTHO) — 0.500 ml/da;
Il BapwaHT —  [paHynupaH

Munewkn Top — 0.500 kg/abpPBO;
IV BapunaHT — KoHTpona.
Mepvoamn Ha BHacsiHe Ha TOpoOBeTE:
Arpudoyn — npuioxeH neTkpaTHo
OT Haya/lIoTO Ha BeretauusATa npes

The quality of production depends
on the soil fertility management, the
activity of the root system and the
absorption of nutrients from plants.
Improving soil fertility is a long process
that is expressed not only in the diet but
also in the structure and properties of the
soil. It is changed under the influence of
the physical, chemical, physico-chemical,
and Dbiological processes that are
constantly evolving. These processes are
influenced by various factors, incl. the
imported fertilizers. Fertilization is a
serious soil intervention and only its
appropriate application can achieve good
results. Problems are most likely to arise
in case of improper fertilization, which will
impair its fertility, and it is very difficult to
eliminate them (Stockdale et al., 2002,
WWOOF, 2011).

This study aims to trace the impact
of different types of fertilization on the
biochemical composition of fresh and
dried plum fruit of 'Elena’ cultivar.

MATERIAL AND METHODS
The experiment was carried out in
2016. The object of the study is plum
fruits of cultivar 'Elena’, harvested in the
collection plantation of RIMSA - Troyan.
The following fertilization variants have
been applied in the experiment:
. | variant — Bio fertilizers -
including the following fertilizers: Agriful
(soil) - 5 I/da, Tecamin Flower (foliar) —
0.3%, Tecnokel Amino Ca (foliar) — 0.4%;
Il variant — Conventional — Yara
Mila Complex (soil) — 0.500 kg/tree,
YaraVita Frutrel (foliar) — 0.500 ml/da,
Yara Vita Universal Bio (foliar) — 0.500
ml/da;
[l variant — Granulation of chicken
manure — 0.500 kg/tree;
IV variant — Control.

Fertilization schedule:
Agriful — applied five times from
the beginning of vegetation over a period
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nepmop, oT 15-20 aHu;
TekamuH ®naybp — BHeceH

ABykpatHo. MNpunarad npegn ubdTeX U no
BpeMe Ha obpa3yBaHe Ha 3aBpb3;

TekHoken AmuHOo Ca — BHeceH
ABykpaTtHo. TMpunoxeH cnef ubgTex u
Mecey, npegun npebupaHe Ha pekonTara,;

Yara Mila Complex — BHeceH efHO-
KpaTHO BbB BbTPEPEA0BOTO NPOCTPAHCTBO;

YaraVita Frutrel — yeTupukpartHo
BHeceH. MbpBO BbLB (haza 3UMHU MbNKK,
BbB (pasza 68N OYTOH, MO Bpeme Ha
obpasyBaHe Ha 3aBpb3 U Mecel npegu
npebupaHe Ha pekonTara,;

Yara Vita Universal Bio — BHeceH
TpukpaTtHo. MNpunarad npeau u cnepg ubh-
TeX U cnep npubrpaHe Ha pekonTara,

FpaHynupaH nunewkn Top —
BHECEH e[HOKPaTHO BbB BbLTPEPELOBOTO
MPOCTPaHCTBO.

BYOXMMUYHUAT CbCTaB Ha MpecHuUTe
W CylleHW NfofoBe e u3cnefBaH B XUMU-
yeckata nabopatopuaTta Ha WIMK3-TposH.
MpocnefeHn ca crefHWTe nokasarenuTe:
Cyxo BewecTBo No Re (%), Cyx0 Tern0BHO
(%), 3axapu (%) (06bwm, nHBEpTHa U 3axa-
posa) — no metoga Ha Loopn PereH6oreH,
kncenuHn (%) — uypes TtutpysaHe ¢ 0,1n
NaOH; ackop6buHoBa kucenuHa (mg %) — no
MeToga Ha Puasikos; aHTouMaHu (mg %) —
no mertoga Ha Fuleki n Franciss, nekTuH
(%)- no metoga Ha MenuTy, AbOWAHK
BewecTtBa (%) — no meTtoga Ha JleBeHTal.
O6bwute nonuceHonn (MgGAE/100) n
aHTUoKcMaaHTHaTa akTmsHocT (UmMoITE/100
g) Ha nnogoseTe ca onpegeneHu B nabo-
patopuaTa Ha WHCTUTYTa 3a u3cnefsaHe u
passuTue Ha XpaHute-NNnosgus. Cywn-
HWAT Npouec Ha NIoAO0BETE € U3BLPLUEH B
NNPX-INnosaue, nocpeACcTBOM TEpMONOMIA.

CylleHeTo npoTuya npu Temnepary-
pyn fo 45 °C, KoeTo 3anasBa BUCOKO Kayec-
TBO W HATUBHWTE CBOWCTBA Ha NpoAyKTa.
MpouechT NpoTNYa B 3aTBOPEH UMKB/, KaTo
ce u13non3sa efvH U Cbll BBb3AYX U ce
eNMMMUHMPA AOMbAHUTENHOTO MUKPOBUASTHO
obcemeHaBaHe OT BLHLUEH Bb3A4yX.

of 15-20 days;

Tecamin Flower -
|mported twice. Applied before flowering
and during the formation of a fruit-set;

Tecnokel Amino Ca — imported

twice.  Applied after flowering and a
month before harvesting;

Yara Mila Complex — imported
once in the interrow space;

YaraVita Frutrel —  four-fold

application. First in the phase of winter
buds, in phase of white button, during the
formation of fruit-set and a month before
the harvest;

Yara Vita Universal Bio — three-
foId application. Applied before and after
blossoming and after harvest;

Granulation of chicken manure —
one application in the interrow space.

The biochemical composition of fresh
and dried fruit has been studied in the
chemical laboratory of RIMSA-Troyan. The
following indices are followed: dry matter
according to Re (%), dry matter weight (%),
sugars (%) (total, inverted and sucrose) —
according to Schoorl and Regenbogen
method, acids (%) - by titration with 0.1n
NaOH; ascorbic acid (mg %) - according to
Fialkov method; anthocyanins (mg %) -
according to Fuleki and Franciss method,
pectin (%) - according to Melitz method,
tanning substances (%) - according to
Levental method. The total polyphenols
(mgGAE/100) and the antioxidant activity
(umOITE/100 g) of fruits were determined in
the laboratory of Food Research and
Development Institute in Plovdiv. The drying
process of fruits was carried out in the
FRDI-Plovdiv, by means of a heat pump.

Drying took place at temperatures
up to 45 °C, which preserved high quality
and native properties of the product. The
process runs in a closed cycle using the
same air and eliminates the additional
microbial visitation from outside air.
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PE3YJITATU N OBCBXXOAHE
Copt EneHa ce xapakrtepusunpa,
KaTo KbCHO3peeLl, nnojoBeTe y3psasaT oT
Kpas Ha mecel, aBryct [0 nbpsBara nono-
BMHa Ha centemBpy 3a TPOSHCKUA peru-
OH. MNpe3 n3cnegBaHaTa rogmHa 6eputoa-
Ta M e U3BbpLUeHa Ha 26 aBrycrT.
MonyyeHute pesynrartu oT
BUOXMMUNYECKNA CbCTaB Ha npecHuTe
nnoaoBe ca npeactaBeHn B Tabnvuya 1.

RESULTS AND DISCUSSION

'Elena’ is characterized as a late-
ripening cultivar, and fruits ripen from the
end of August to the first half of
September for the region of Troyan.
During the year of study they were
harvested on August 26™.

The results of the biochemical
composition of fresh fruits are presented
in Table 1.

Tabnuua 1. Bnoxmummyeckn cbCTaB Ha MPecHU CIMBOBU NJiogose oT copT ,,EneHa“
Table 1. Biochemical composition of fresh plums of 'Elena’ cultivar

[Nokazatenu/Indices

X S e X o
o 2 &°- o ° o) =
IS of a° x9 ° & ; s € D
88 ¢y ¢ 85 g0 fgL£ 3, % 3%
—E B 85 sz S8 FZESE E<£ 82
F—)E@ of s3 Fo S8 5350 35 &8 =t
o .8 X = Qg T L g© © EX> C O T C
X0 2= 8 %2 o2 o&xn TO a £ ®
Sz 04 o B % o n = e, < O s -
O > Sz = 2 = 2
BapwuaHTt/Variant 8 B < ~
I 20,46 21,00 14,30 6,00 7,89 0,45 13,39 0,91 0,145
1 18,70 18,00 10,05 5,35 4,47 0,32 18,23 0,86 0,145
i 19,89 20,25 10,40 5,70 4,47 0,45 3452 0,42 0,233
v 21,02 19,00 10,90 5,35 5,27 0,45 18,23 0,94 0,187
CV % 495 6,80 17,17 5,53 29,35 15,57 43,81 30,77 22,22

Pesyntatute OT CTOMHOCTMTE Ha
CYyXOTO TEr/I0BHO BeLLecTBO B NiojoBeTe
Ha copT EneHa ca B TECHU rpaHULUN MeX-
Oy BapumaHTtuTe. [10-BMCOKM ca MNpU KOH-
TponaTta — 21.02 % u npn 61O TOPEHeTo —
20.46 %. Mopo6Hu pe3ynTaTu oT aHa/Iu3
Ha cnvMBOB copT ,EneHa” ycTtaHOBAT
Druzi¢ et al. (2007) n Voca et al. (2009).
Mo TO3M nokasaTesl BapupaHeTo B
CTOMHOCTUTE € MHOro Hucko. He ce
OTYMTaT 3HAYUTENHU Pa3/IVKN B CbAbp-
X@HUEeTO Ha cyxute pedpakToMeTpUuyHu
BELLeCcTBa Mex/Jy BapuaHTuTe, KOUTO ca
Mo-BMCOKN NPWU Te3n C NUNELLKUA Top U
610 TOpeHeTo, cboTBETHO 20.25 % K
21.00 %, npv BapuvauMoOHEH KOe(UUNEHT —
6.80 %. Mo OTHOLWEHME CTOMHOCTUTE Ha
o6lWmMTe 3axapu, OTYeT/IMBa € pasfvkara
Mexay nbpeus BapuaHT (14.30 %) KbM
oCTaHa/IMTe TakuBa, KbAETO CbAbpxa-
Hueto U € B MHOro 6/1M3KK rpaHuun, npu

cpefeH  BapuauvoHeH  KoedUUMEHT

The results of values of dry weight
matter in fruits of 'Elena’ cultivar are
within the narrow range between the
variants. They were higher for the control —
21.02% and in bio-fertilization — 20.46%.
Similar results of analysis of plum cultivar
'Elena’ are established by Druzi¢ et al.
(2007) and Voca et al. (2009). According
to this indicator the variability in the
values is very low. There are no
significant differences in the content of
dry refractometric substances between
the variants that are higher in the case of
chicken manure and bio-fertilization,
respectively 20.25% and 21.00%, with a
variation coefficient of 6.80%. Concerning
the total sugars, the difference between
the first variant (14.30%) and the other
ones, where the content is in very close
limits, with an average variation
coefficient (17.17%), is distinguishable.
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(17.17 %). OT npoBefeH aHa/In3 Ha Cb-
wms nokasaten Kaulmann et. al. (2014)
yCTaHOBABAT, 4Ye O06LWOTO CbAbpXaHue
Ha 3axapu B cnuBuTe Bapupa mexay 8.5
n 19.69/100g npsicHo Terno. Mpu nHBepT-
HaTa 3axap, ce oTuMTa HUCHK Bapuaumo-
HEeH kKoeUUMEHT Mpu  pasnuyHuTe
BapvaHTu Ha TopeHe. NMpu 61O TopeHeTo
TS AocTura Hai-BUCOKU CTOMHOCTM — 6.00
%. Cbuwara TeHAeHUMs OT aHam3ute
npoAb/hkasa U Mo nokasaTens 3axaposa.
B nnogoseTe ¢ 6MOMOTMYHO TOPEHE, TS €
B Kosmyectea — 7.89 %. BbB BTOpPM 1"
TpeTV BapuaHT e CbC CTOMHOCTK 1.8 NbTH
MO-HUCKN OT TO3W C MPUIOXKEHUETO Ha
6MONOrMYHNTE TOPOBE.

KonuuecTBaTa Ha opraHM4HnUTE K1ce-
NHM ca B 6/m3kn rpaHuium, ot 0.32 %,
OTYETEH MNPU KOHBEHLMOHA/IHOTO TOPEHE A0
0.45 % npw ocTaHasIMTe BapuaHTHu.

3HauuTeNnHo ronsam e amnanasoHa B
CbAbpPXaHNETO Ha aHTouMaHuTe Mexay
HAKOM OT BapuaHTUTE Ha TOpeHe, cnefo-
BaTesIHO U BapuaLnoHHUA KOe(PULUNEHT e
BUCOK. KOHTponata n KOHBEHLMOHa/THOTO
TOpeHe ce MnpenokpmMeaT C pe3yntar —
18.23 %. lNpun Tpetn BapuaHT TAXHOTO
CbbpXaHue HapacTBa noytM A0 [nOBa
nbtn — 34.52 %.

Mo oTHOWeEeHMe Ha nekTnHa e
OTYETEHO, 4Ye NpW MbPBU K YETBBLPTU
BapuaHT e B rpaHuyara 0.91-0.94 %,
ToecT B 6/M3bK uHTepBas. lMpu 103 ¢
nuneLwxKus Top e OKOJ0 fABa MbTU Mo-
HUCBHK — 0.42 %, BCNneAacTBMe Ha KOeTo
CV % e BuUCOK.

CbabpXxaHUeTo Ha AbbunHute
BellecTBa Npu NbpeBuUTe ABa BapmaHTa 1
KOHTpofaTa ca B vHTepsasia ot 0.145 %
po 0.187 %. [llo-oTyeTnMBM ca CTOMN-
HOCTUTE MpU TO3M C MUMELLKNA TOp —
0.233 %.

OT4yeTeHWTe CTOMHOCTY Ha nokasa-
Tens ackopbuHOBa KucesnvHa nokaseart,
ye TOpEHEeTO He OKa3Ba CblUECTBEHO
B/IUSIHNE BbPXYy konmnuyectBata U B
nnogosete no BapuaHTu (dPurypa 1).

From an analysis of the same indicator,
Kaulmann et al. (2014) found that the
total sugar content of plums ranged
between 8.5 and 19.6g/100g of fresh
weight. For inverted sugar, a low variation
coefficient is reported for different
fertilization variants. It reached the
highest values in bio-fertilization — 6.00%.

The same tendency of analyzes
continues for the indicator of sucrose. It is
in the range of 7.89 % in fruits with bio-
fertilization. In the second and third
variant, its value was 1.8 times lower than
the application of bio-fertilizers.

The amount of organic acids is in
close limits, from 0.32%, reported by
conventional fertilization to 0.45% for the
other variants.

The range of anthocyanin content
is significantly large among some of the
fertilization  variants, therefore the
variation coefficient is high. The control
and conventional fertilization overlap with
18.23%. In the third variant, their content
increased almost twice — 34.52%.

With regard to pectin, it is reported
that in the first and fourth variants it is in
the range of 0.91-0.94%, that is to say, in
a near interval. It is about twice lower in
the variant with chicken manure — 0.42%,
which makes the CV% high.

The tannin content in the first two
variants and the control ranges from
0.145% to 0.187%. The values for
chicken manure are more pronounced -
0.233%.

The reported values of the ascorbic
acid indicator indicate that fertilization
does not significantly affect its amount in
fruits in the variants (Figure 1).
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dur. 1. BnMaHue Ha pas/iM4yHW BapuaHTU Ha TOpPEHE BbBbPXY ackopbuHoBarta
KkncenuHa (mg/%) npv NpecHu 1 cyleHu CIMBOBMU N10[0BeE OT CopT ,, EneHa “
Fig. 1 Effect of different fertilizing variants on ascorbic acid (mg/%) in fresh and

dried plums of 'Elena’ cultivar

Pesyntatute ot obwute nonude-
Honn (MgGAE/100) 1 aHTMOKCHgaHTHaTa
akTmBHocT (UmMOITE/100 g) ca npeacTa-
BeHu B Tabnuua 2.

The results of total polyphenols
(mgGAE/100) and the antioxidant activity
(MMOITE/100 g) are presented in Table 2.

Tabnuua. 2. BnnaAHMe Ha pasnMYyHM BapuaHTU Ha TOpeHe BbPXy 06w
nonngeHonn (MgGAE/100) n aHTMOKCUAAHTHa aKTUBHOCT NpU NMPEeCHU CMBOBU

naoaose oT coprT ,,EneHa”

Table 2 Influence of different fertilization variants on total polyphenols (mgGAE /
100) and the antioxidant activity in fresh plums of 'Elena’ cultivar

O6wm nonudeHonn

BapwuaHT / Variant Total polyphenols

AHTVMOKCMAAHTHA aKTUBHOCT
Antioxidant activity

mgGAE/100 umolTE/100 g
I 115.00+0.2 200.00
Il 115.00+0.2 110.00
1 104.00+0.1 120.00
Y 119.00+0.2 123.00
CV % 5.69 30.05

MonyueHnTe CTOMHOCTK 3a o6LWmTE
nonudpeHonu ca B AnanasoHa ot 104.00
mgGAE/100 (lll BapuwaHT) Ao 119.00
mgGAE/100 (IV BapuaHT). Pe3ynratute
ca C MHOMO HUCBK KoedMUMEeHT Ha
BapupaHe.

Bucok BapvaunoHeH koeduuueHT
N OTYET/NIMBA pasnvka Mexay MbpBusa U
OoCTaHa/IMTe BapuaHTu ca MNoJIyYeHn Mo
OTHOLWIEHMEe aHTUOKCMAAaHTHaTa akTuB-
HocT. T4 Bapupa ot 200.00 umolTE/100 g

The values of total polyphenols are
in the range of 104.00 mgGAE / 100 (lll
variant) to 119.00 mgGAE / 100 (IV
variant). The results are of a very low
coefficient of variation.

A high variation coefficient and a
distinct difference among the first and the
other variants were obtained in relation to
the antioxidant activity. It varies from
200.00 ymolITE/100 g in the bio-fertilizer
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npu BapuaHTa C 6KWO TOPEHETO KbM
OoCTaHa/ITe TakMBa, KbAETO CTOMHOCTUTE
110.00
MmMoIlTE/100 g go 123.00 umolTE/100.
JaHHnTe 0T BGMOXMMUYECKUS CbC-
TaB Ha CylleHUTe C/AMBOBK M/040BE ca

mMm Ca B [AuanasoHa

npeacraseHu B Tabnvua 3.

oT

in the

variant to the other ones where their
values are

range of 110.00

pmol/100 g to 123.00 umol / 100.

Data for biochemical composition

of dried plum fruits are presented in Table
3.

Tabnuua 3. Bnoxmmmyeckn cbCcTaB Ha CyLUeHW C/IMBOBU NJiogose oT copT ,,EneHa“
Table 3. Biochemical composition of dried plums of 'Elena’ cultivar

Mokazarenu / Indices

2 o X X X 8
:8 2% S5 .8 S0 5B S <
68 g& 8% 8° 2235 Za X o
- E T «© 32 8% =53¢ =E£ S = [T
O = = T T8 £t == E= IR=
- < =0 = O = = ] O ®© o O s €
c® S5z 282 38 §O©® Ex> CO IS
X0 3 S o o % n S o S
> =2 8 o g g n s © <2 S =
O3 F S g x 9 = A
. 5 = < < i
BapwuaHT / Variant
I 8349 6,70 570 0,95 0,64 37,10 0,07 0,249
Il 8559 17,80 9,40 7,98 0,52 21,13 0,27 0,125
1 85,43 12,70 9,00 3,52 052 1790 093 0,125
Y 8540 1540 7,70 7,32 0,64 20,65 0,30 0,083
CV % 1,16 36,34 21,01 67,00 12,07 36,05 94,87 50,00
CTOMHOCTMUTE Ha CYyXOTO TEr/1I0BHO The dry weight matter values
BELLEeCTBO MexAy BapuaHTuTe nofobHo | between the variants, similar to the

Ha noslyyeHuTe pesyntatu npu npecHuTe
nnogoBe ca B TECHW rpaHuum —
83.49-85.59 %, «koeTo nMoKasBa, ue
CYLWIWHUAT TMpouec e npoTeKbN B
cTaH4apTHU HOPMW. YCTAaHOBEH € MHOro
HUCBHK BapuaumoHeH KoeuLuneHT.

CbabpxaHUeTo Ha obLmTe 3axapu
€ Hali-HACKO MNpu BapuaHta c 6uo
TopeHeTo — 6.70 % B cpaBHeHVe C OCcTa-
Ha/nMTe TakuBa. Hali-BMCOKM ca CTOMHOC-
TMTe U B N1040BETE OT KOHBEHLMOHA/THO-
TO TOpeHe — 17.80 %. oYty aHa/IorMyHun
ca nonyyeHute pesyntatn OT BapuaHTu-
Te 3a WHBEpPTHa 3axap M 3axapos3a. 3a
WHBEpPTHAaTa 3axap CTOWHOCTUTE Npu BTO-
pu 1 TpeTu BapuaHT ca CboTBeTHO: 9.40
% 1 9.00 %, a Npy NMbPBU Ha-HUCKN —
5.70 %. No oTHOLLEHVE KoMiMyecTBaTa Ha
3axaposaTa, Te ca Hai-ronemu B nao4o-
BeTe C KOHBEHLUMOHa/IHMTe TopoBe — 7.98
% un koHTponara — 7.32 %. B nbTn no-
HUCKa 3axapo3a e OoTyeTeHa B MbpBUSA
BapuaHT — 0.95 %.

results obtained with fresh fruit, are in a
narrow range — 83.49-85.59%, indicating
that the drying process has been carried
out in standard norms. A very low
variance coefficient is found.

The total sugars content is lowest
for the bio-fertilization variant - 6.70%
compared to the other ones. The highest
values are in the fruit of conventional
fertilization — 17.80%. Almost analogous
are the results of the inverted sugar and
sucrose variants. For inverted sugar, the
values for the second and third variants
are respectively: 9.40% and 9.00%, and
the lowest for the first variant — 5.70%.
With regard to the quantities of sucrose,
they are the largest in fruits with
conventional fertilizers — 7.98% and the
control — 7.32%. A lower level of sucrose
was reported in the first variant — 0.95 %.
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OpraHuyHuUTE KUCENNHW ca B CTON-
HOCTU 6/IM3KM MeXxay BapuaHTute, KOUTo
ca B gnanasoHa 0.52-0.64 %.

[pyrnsa nokasartesn npu KOMTo ce
HabnwgaBar 3HauMTENHW Pas3InkM 1
BMCOK BapuauuvoHeH koeduuneHt ca
aHTouMaHnTe. TexHuAT aAuanasoH e B
rpaHuumTe ot 17.90 mg/% (lll BapuaHT ),
po 3710 mg/% (I BapuaHT). [lpn
KOHTposiaTa ca otyeTeHun 20.65 mg/%.

PasHonoco4Hu ca pesynratute n B
CbAbPXaHNETO Ha NekTuH. MnogoseTe oT
610 TOPEHETO Ca C Hai-HMUCKa CTOMHOCT —
0.07 %, Hali-BMCOKA € oT4yeTeHa npu
nunewkuna Top — 0.93 %. Otuuta ce
U3K/IIYUTENHO  BUCOK  BapualvoHEeH
KoedhnuMeHT.

BapvpaHeTo Ha CTOWHOCTUTE B
CbAbPXaHNETO Ha AbOWIHMTE BelwecTBa
€ 3HauuTesIHO NPV pas/IMyYHUTE TUMOBE
TopeHe. B mbpBM BapuaHT gocturat go
0.249 %. MNpwv BTOPU N TPETK Ca ABA NbTU
no-Huckn — 0.125 % n Hail-mMasiko ca oT
KOoHTponata — 0.083 %

CrtoliHoCcTUTE Ha  ackopbuHoBa
KACeNMHa ca Hai-BUCOKM Mpu BapuaHTa
Ha TOpeHe C rpaHynupaH nWieLwkn Top
8.80 mg/% ©n Hal-HUCKO NPU KOHBEHLMO-
HaNHOTO TopeHe — 5.28 mg/%. Pe3ynta-
TUTe Npy 61O TOPEHETO N KOHTpo/aTa ca
efiHaksu — 7.04 mg/%

Pesyntatute ot o6wute nonude-
HO/IM N aHTUOKCMZAHTHaTa aKTUBHOCT ca
npeacraseHu B Tabnvua 4.

Organic acids are in values close
to those ranging from 0.52-0.64%.

The other indicator, which shows
significant differences and a high
variation coefficient, is the anthocyanins.
Their range is within the limits from 17.90
mg/% (Il variant) to 37.10 mg/% (I
variant). The values in the control were
20.65 mg/%.

There is a difference in the results
for the pectin content. Fruits with the
application bio fertilizers had the lowest
value — 0.07%, the highest value was
recorded for chicken manure - 0.93%.
Extremely high variation coefficient is
recorded.

The variation in the content of
tanning substances is significant in the
different types of fertilization. In the first
variant, they reached 0.249%. They were
twice lower in the second and third
variants — 0.125% and they had the
lowest content in the control - 0.083%

Ascorbic acid values were the
highest in the variant with chicken
manure of 8.80 mg/% and the lowest for
the conventional fertilization — 5.28 mg/%.
The results for bio-fertilization and the
control are the same — 7.04 mg/%

The results of total polyphenols
and antioxidant activity (umolITE/100 g)
are presented in Table 4.

Tabnuua. 4. BAmsHne Ha pas/iMdyH1 BapuaHTM Ha TOPeHe BbpPXY CbAbpXaHMETO
Ha obww nonudgeHonn (MgGAE/100) n aHTMOKCUMAAaHTHa akTUBHOCT MPU CYyLUEHU
C/INBOBU MNJiogoBe OT copT ,,EneHa’

Table 4. Influence of different fertilization variants on the content of total
polyphenols (mgGAE/100) and the antioxidant activity in dried plums of 'Elena’
cultivar

O6wwm nonudeHonn
Total polyphenos

AHTMOKCUAAHTHA aKTUBHOCT

BapwaHT / Variant Antioxidant activity

mgGAE/100 pUmMoIlTE/100 g
I 186.00+0.2 180.00
Il 116.00+0.9 173.00
1 183.00+0.1 100.00
v 271.00£0.2 103.33
CV % 33.60 31.18

313



B cyweHuTe naogoBe Han-ronsimo
CbAbpXaHne Ha obwy nonudeHonn e
OT4YeTEeHO npu KoHTponata — 271.00
mgGAE/100 n BapnaHTuTe ¢ 61M0 TopeHe —
186.00 mgGAE/100 u nunewkus Top —
183.00 mgGAE/100.

AHTUOKCMAAHTHATa aKTUBHOCT €
Hai-BMCOKa nNpu BapuaHTUTe C 6MO
TopeHeTo — 180.00 pmolTE/100 g u
KOHBEHUMOHa/IHOTO TopeHe — 173.33
MmMoITE/100 g. Mpu ocTtaHauTe pABa
BapuaHTa ce oTuMTa No-HUCKa akTMBHOCT,
oTroBapsiwa Ha oTyeTeHata ot Walkowiak-
Tomczak et. al. (2008) Ha cyweHn
C/IMBOBU nsiogose copt ,EneHa’.

Mpu gBata nokasartesns o6Lm nosu-
heHONM M aHTUOKCMAAHTHA aKTUBHOCT ce
0TYMTa BUCOK BapuaLoHEH KOeULNEHT.

AUMOMMETPUYHNUAT KOEULMEHT Ha
npecHuTe M/I040OBE € Hali-BMCOK Mpw
BapuaHtuTe ¢ OMO U KOHBEHLMOHA/THO
TopeHe, cboTBeTHO: 31.77 wn 32.81
(Tabnumua 5). OtyeTeHn ca 6AU3KK
CTOMHOCTM MpU TOPEHETO C MW/IELKUS
TOP M KOHTponaTa.

AUNANMETPUYHUAT KOeULMEHT Ha
CylwleHWTe n/040BE € TMO-HUCHLK npu
BapvaHTa ¢ 610 TopeHe, KOWTo € 3 NbTu
no-ManbK B CpaBHeEHUe ¢ npecHute. Mpu
OpyrMTe BapuaHTW Ha TOPEHE He ce
HabgaBa CblLEeCTBEHA pasivka MexXay
NPecHUTE 1 CylleHnTe NI040BE.

For dried fruits, the highest content
of total polyphenols was recorded in the
control — 271.00 mgGAE/100 and the
variants with bio fertilizers — 186.00
mMgGAE/100 and the chicken manure —
183.00 mgGAE/100.

Antioxidant activity was the highest
in the variant with bio-fertilizers — 180.00
pmolTE/100 g and the conventional
fertilizers — 173.33 umoITE/100 g. In the
other two variants lower activity was
recorded, corresponding to the established
by Walkowiak-Tomczak et. al. (2008) of
dried plum fruit ‘Elena’ cultivar.

Both general polyphenols and
antioxidant activity indicators show a high
variation coefficient.

The acidimetric coefficient of fresh
fruit is the highest for bio and
conventional fertilizers, respectively:
31.77 and 32.81 (Table 5). Close values
were reported in the application of
chicken manure and the control.

The acidimetric coefficient of dried
fruits was lower for the bio-fertilizer
variant, which was 3 times smaller than
fresh fruits. There is no significant
difference between fresh and dried fruit in
the other fertilization variants.

Tabnnya. 5. CTOMHOCTM Ha auMaVMUTPUYHUSA KOEIUUMEHT MPU MPECHU U CYLUEHWU

C/INBOBU N10A40Be OT copT ,,EneHa*

Table 5. Acidimetric coefficient values for fresh and dried plums of "Elena" cultivar

AUNANMUTPUYEH KOBULNEHT

Acidimetric coeficient

MpecHn nnogoBe  CylueHn nnogose

Fresh fruits Dried fruits
BapwuaHT / Variant
I 31,77 10,47
Il 32,81 34,23
1 23,11 24,42
\Y 24,22 24,06
CV % 17,94 41,91

N3BOAM

MpocnefeHo e BAUSHUETO Ha TOpeHe

CONCLUSIONS

The influence of fertilization in a

B KOHBEHUMOHasieH 1 6uonormyeH acnekt | conventional and biological aspect on the

BbpPXy OMOXMMNYECKNS CHCTaB Ha MPECHU 1
cyLleHu nnoaoBse oT copT ,EneHa“.

biochemical composition of fresh and dried
fruits of Elena cultivar was studied.
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Mpu  npecHute  nnogose ca
OTYETEHU MO-BMCOKM CTOMHOCTU Ha 06
3axapv u 3axaposa B njogosete oT 610
TopeHeTo. KonnyecTtBarta Ha aHTOLMaHu-
Te 1 AbOWHMTE BeLecTBa ca Hal-BMCOKU
npuM BapuaHta C NWaewkuss Top. AHTU-
oKCuAaHTHaTa akTUBHOCT € Hai-ronsma B
nnogosete 0T 6mo TopeHeto (200.00
pmolTE/100 g).

Mpu cylweHuTe MNI0A0BE MO-BUCOKO
CbabpXKaHue Ha o6LWM 3axapu 1 3axaposa
ca YCTaHOBEHM B M0JOBETE OT KOHBEH-
LUMoHasIHOTO TopeHe. KosnmuectBata Ha
aHTouMaHuTe, AbOUNHUTE BellecTBa, 06LLN-
Te nonudeHonn U  aHTUOKCUAAHTHaTa
aKTMBHOCT ca Hai-BMCOKM Mpu BapuaHTa C
610 TopeHeTo.

CToiHOCTUTE OT auMAMMETPUYHUSA
KoedMLMEHT ca C Hail-OTYeT/IMBa pas/iun-
Ka Mexay TMpecHuTe W”  CyleHute
naogoBe, Npu BapnaHTa ¢ 610 TOPEHETO.

Fresh fruit has been reported to
have higher total sugars and sucrose in
the variant of bio-fertilizers. The amounts
of anthocyanins and tanning substances
were the highest in the variant with
chicken manure. The antioxidant activity
was the greatest in the fruits with bio-
fertilizers (200.00 pmolTE/100 g).

For dried fruits, the higher total
sugars and sucrose content were found in
the variant with conventional fertilizers.
The amounts of anthocyanins, tanning
substances, total polyphenols and
antioxidant activity were the highest in the
variant with bio-fertilizers.

The acidimetric coefficient values
had the most striking difference between
fresh and dried fruit in the variant with bio-
fertilizers.
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PE3OME

OnpepeneH e  arpoOXMMUYHUAT
cTaryc Ha nouseHute npodunu: 0-20 cm,
20-40 cm wn 40-60 cm 3a OCHOBHMU
XpaHuTesiHu efieMeHTn — asoT, cocdop,
Kanmii, Xymyc u pH, cnep neTHageceT-
roAVWHO 3anacasBalo TpaHLWeWHo opra-
HWYHO TOpeHe ¢ obopcka Top Npw CANBO-
BUA copt ,Terepa“. IscneasaHeTo e npo-
BE[EHO B KOJIEKUMOHHO HacaxieHwe Ha
VIHCTUTYT NO NAaHNHCKO XMBOTHOBBLACTBO
n 3emegenue - TposH. MNousaTa e cusa
ropcka, rneeesugHa, cnabo eposupaHa, c
HUCKO CbAbpXaHue Ha XymMyc.

AHaNN3bLT Ha pesyntatute OT BbTpe
pefoBata now, nokassar, Ye CTOWHOCTUTE
Ha asoTa oT nouseHu npodunnn:0-20 cm, 20-
40 cm n 40-60 cm ca CcbOTBETHO: 24.6
mg/kg, 32.1 mg/kg n 14.4mg/kg. Cbabpxa-
HMeTo Ha hocchopa goctura 13.2 mg/100 g
OT no4ysBeHus xopu3oHT 0-20 cm un 43.0
mg/100 g npu npocoumn 20-40 cm. Bucoko e
KONMYECTBOTO Ha Kasvii, KaTto mpy NoyBeH
npocoun 0-20 cm e 41.6 mg/100 g.

SUMMARY

The agrochemical status of soil
profiles was determined: 0-20 cm, 20-40
cm and 40-60 cm for the basic nutrients,
such as nitrogen, phosphorus, potassium,
humus and pH, after a 15-year organic
stockpile fertilization in trenches with
manure for 'Tegera’ plum cultivar. The
research was conducted at a collection
plantation of the Research Institute of
Mountain Stockbreeding and Agriculture -
Troyan. It is established on forest grey,
gleying soil, a low degree of erosion and a
low content of humus.

The analysis of the results of the
intra row spacing show that the values of
nitrogen from soil profiles: 0-20 cm, 20-40
cm and 40-60 cm respectively were: 24.6
mg/kg, 32.1 mg/kg and 10.9 mg/kg.
Phosphorus values reached 13.2 mg/100
g of the soil horizon 0-20 cm and 43.0
mg/100 g at a profile of 20-40 cm. The
potassium content was high, as it was
41.6 mg/100 g with a soil profile of 0-20 cm.

317



KnoyoBU gymu: CnvBW, COPTOBE,
arpoxMMuYecky nokasaTesin, Xymyc, pH

YBO/[,
TopeHeTO e eguH OT OCHOBHUTE
arpoTexHuyecku goaktopu, BavseLwm nps-
KO BbpXy CBOWCTBaTa Ha moyesaTa U pec-
NEKTUBHO Ha KOJINYECTBEHUTE U KayecT-
BEHV Npu3Hauy Ha AobuBa OT C/IMBW.
MouBaTa e ,kuMBa” W aKTuUBHa
cpefa. B Hea npotmyaT HenpekbcHaTo
PUBNYHKN, XUMUYHKU, UIUKO-XUMUYHU ©
61oN0rMYHM Npouecu, Bavsewmn ce oOT
pasnMyHM pakTopun, BKIOUYUTESTHO U OT
BHECeHUTe TopoBe. TOpeHeTo e HeobXo-
OVMO arpoTEXHUYECKO Bb3AEWCTBME BBLPXY
onepaums Ha noysarta M camo C npasuHa
ynotpeba MmoraT fJa ce nocTurHaT [o6pu
pesyntatu. lMpu HenpasBuiHO NpPOBEAEHO
TOpeHe e BeposiTHO Aa Bb3HUKHAT €KOJIo-
rMyHn npobnemu, KOMTO Ja BAoOLAT noyse-
HOTO nnogopoaneTo.(Stockdale et al., 2002)
BpemeTo 1 HauMHa Ha BHacsiHe Ha
TopoBe, TpsibBa Aa ca cbobpaseHu ¢ 6uo-
NOTMYHUTE U3NCKBAHUA Ha OTriexaaHaTa
KyNTypa 1 ¢ Bb3MOXHOCTTa 3a Makcumall-
HO yCBOfIBaHE Ha XpaHWUTesIHUTEe Bellec-
TBa OT TaX. (Kanazirska, 2012). OpraHuu-
HUTEe wMmarepuaiv, C BHaCAHETO UM B
noysata, ca MOAJIOXEHN Ha LENCTBMETO
Ha pas3nuyHu npouecwu, nof BAUSAHWE Ha
KOUTO Te ce NPOMeHAT. B pesyntar Ha
Te3n nNpomeHn GropasrpajmmMara opraHu-
Ka (KMBOTUHCKM TOp, KOMMOCT, Topd,
pacTuTenHu octatbluy U Ap.), nonagHana
B nouysata ce npeBpblia B MNOYBEHO
OpraHM4yHO BELLECTBO, CbCTOALlA Ce OT
CNOXHa cuctemMa OT XYMYCHU BELLEecTBa,
6enTbun, aMUHOKUCETMHU, BbLIEBOAOPO-
AW, MacTHU KUCeNNHKN, BUONOTNYHO aKTUB-
HN BellecTBa, BOCHUW, JIATHUH W Ap.
(Filcheva et al., 2004). TopeHeTo B 3Ha4u-
TeNHa CTeMeH onpegens u cBolicTBata,
KOUTO MoBULIABAT Bb3MOXHOCTUTE 3@
cbxpaHeHue Ha nnogoseTe (Emongor et
al., 1994; Sams, 1999; Hunsche et al,
2003), TaxHaTa 4yBCTBUTENHOCT KbM Me-
XaHW4YHU noBpeau, (PU3MONOTUYHN Hapy-
weHua u rhneHe (Kader and Rolle, 2004).

Key words: plums, cultivars,
agrochemical indicators, humus, pH

INTRODUCTION

Fertilization is one of the main agro-
technical factors that directly affect soil
properties and quantitative and qualitative
characteristics of plum yield.

The soil is a "living" and active
environment. Continuous physical,
chemical, physico-chemical and biological
processes, influenced by various factors,
including  imported  fertilizers, are
constantly taking place. Fertilization is a
necessary agro-technical impact on soil
operation and only its appropriate
application can achieve good results. In
case of improper fertilization,
environmental problems are likely to arise
which may impair soil fertility (Stockdale
et al., 2002)

The period and method of fertilizer
application must be in accordance with
the biological requirements of the
cultivated crop and with the possibility of
maximum absorption of the nutrients
(Kanazirska, 2012). The  organic
materials, introduced into the soil, are
subjected to different processes, because
of that influence, they change. As a result
of these changes, the biodegradable
organic (animal manure, compost, peat,
plant residues, etc.) that has entered the
soil is converted into a soil organic
substance consisting of a complex system
of humus substances, proteins, amino
acids, hydrocarbons, fatty  acids,
biologically active substances, waxes,
lignin etc. (Filcheva et al., 2004).

Fertilization also significantly determines
the properties that increase the storage
capacity of fruits (Emerson et al., 1994;
Sams, 1999; Hunsche et al., 2003), their
sensitivity to mechanical damage,
physiological disturbances and decay
(Kader and Rolle, 2004).
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Llenta Ha HacToALOTO NpoyyBaHe
€ KO/MMYecTBeHa OueHKa W aHann3 Ha
OCHOBHUTE XPaHWUTEsSIHU efleMeHTN asoT,
hocdhop, Kanuin, CbabpXKaHNe Ha XymMmyc n
pH B nouseHute npocuam 0-20 cm, 20-
40cm, 40-60 cm, cnepf neTHageceTrognL-
HO 3anacsiBallo TPaHLUIENHO OpraHnyHo
TOpPEeHe Ha c/MBOBMA copT , Terepa“.

MATEPWNAN N METOA4WA

CnvMBOBOTO HacaxjeHue OT copT
Llerepa“ e cb3gageHo npes nposieTra Ha
2001 r. B VIHCTMTYT nO nNJI@aHUHCKO
XWBOTHOBBACTBO M 3eMefenue - TposH.
[bpBeTata ca 3acafjeHn B TpaHwen c
BHeceHa obopcka Top 130 kg Ha fiMHeeH
MeTbp. Cxemata Ha 3acaxjaHe Ha
AbpBeTata e 4/2.5 m. lognoxkara e
Muvpo6onaH.

NMouBaTta e cuBa ropcka, rneesuj-
Ha, cnabo epo3mpaHa, C HUCKO CbObpXa-
Hne Ha xymyc.(Penkov, 1988; Mihaylova
et al., 2005)

XapaktepucTtvka Ha u3cnefBaHuTe
noyseHu npodnnn:

A pur. 0-26 cm — TbMHO Kass,
CBEX, 3bpPHECTO-TPOXOBUAHA CTPYKTYpa,
cnabo  ynnbTHEH, CpefiHO  TexXKo
Nnecb4y/IMBO IMHECT NpPexof, ACEH U He
wynsa ot HCL.

Bt;g 26-58 cm — KadysiBo-4epBeH,
CBEX, MNAbTeH, OyuecTo-npuaMaTUYHa
CTPYKTYpa, TEXKO MNeCHbKINBO [/IMHECTA,
MMa MaHraHoBM  KOHKpeuwuu, npexos
nocteneHeH, cnabo 3abenexum, He
wynsa oT HCL.

KonuuecTBeHo ca yCTaHOBEHU CTOM-
HOCTUTE Ha XPaHUTESIHUTE MaKpOeneMeHTH
enemMeHTn asoT, gpocchop 1 Kanuid, KakTo u
CbAbpXaHWeTo Ha Xxymyc u pH Ha
noyseHuTe Npoduan B AbN604mHn 0-20 cm,
20-40 cm, n 40-60 cm. T[lpobute ca
B3eMaHW OT BbTpe pefoBaTa M/ow, Ha
AbpBeTara v OoT MexaypeausTa, CbriacHo
MeToAvKaTa 3a NOYBEHU aHA/IM3N.

ArpoxmMuyeckmTe  aHanusnm  ca
u3BbpWeEHU B LleHTpanHa nabopatopus
Ha MIMA3P ,Hukona Mywkapos”, Codus.

AHanunsupaHu ca cnepHute

The aim of present study is to make
a quantitative assessment and analysis of
basic nutrients, such as nitrogen,
phosphorus, potassium, humus content
and pH in the soil profiles of 0-20 cm, 20-
40cm, 40-60 cm, after a fifteen-year
organic stockpile fertilization in trenches
of plum cultivar 'Tegera'.

MATERIAL AND METHODS

Plum plantation with 'Tegera’ was
established in the spring of 2001 in the
Research Institute of Mountain
Stockbreeding and Agriculture - Troyan.
The trees were planted in trenches with a
manure of 130 kg per linear meter. The
tree planting scheme was 4/2.5 m. The
rootstock was Myrobalan.

The soil is forest gray, gleying,
poorly eroded, low in humus (Penkov,
1988; Mihaylova et al., 2005)

Characteristics of the studied soll
profiles:

A deep ploughing 0-26 cm — Dark
brown, fresh, grainy and crumby structure,
slightly dense, moderately heavy sandy
and clay transition, clear and does not
ferment from HCL.

Bt;g 26-58 cm — Brown-red, fresh,
dense, lumpy-prismatic structure, heavy
sandy and clayey, it has manganese
concretes, gradual transition, slightly
noticeable, does not fermented by HCL.

The amount of nutrient macro
elements, such as nitrogen, phosphorus
and potassium, was measured as well as
the humus content and pH of soil profiles
at depths of 0-20 cm, 20-40 cm, and 40-
60 cm. The samples were taken from the
intra row spacing of trees and from the
inter row spacing, according to the soil
analysis methodology.

The agrochemical analyzes were
carried out in the Central Laboratory of

the Institute of Soil Science "Nikola
Pushkarov", Sofia.
The following indicators were

319



nokasarenu:
pH — noTeHUMOMEeTPUYUHO;
MUH.N Mmoa.Ha bpemHep wn
KuHei;
P,Os— meTog Ha 1. IBaHOB;
K,O — meTog Ha l. IBaHOB;
Xymyc — meToA Ha THopuWH.

PE3YJITATN N OBCbXAAHE

Onpep,enﬂHeTo Ha arpoxmMmmnyeckuns
CbCTaB Ha NoyBeHUTe NPodunIn e oT U3KJIIo-
YNTEJTHO BaXKHO 3Ha4YeHune npu oTriexaaHe-
TO Ha CBLOTBETHUTE KyNTypu. Beaka Kyntypa
Cé HyXpaae OT ontunMmasieH banaHc Ha
XpaHuTenHnuTe enemMeHTM B noysata, C
ornepg npaBuiHOTO pa3BUTUE Ha pacTeHuA-
Ta. Onpe,u,enﬂHeTo Ha ONTUMa/IHOTO CbOT-
HOLLEHME Ha OCHOBHUTE OGUOreHHMU MaKpo-
€e/leMEHTM € BaxHa npeanocTaBka 3a
nony4yaBaHe Ha WKOHOMWYECKM WU3rogHa wu
€KOJI0rMYHO CbobpaseHa NpPoayKUuS.

CbCTaBbT Ha arpoxMmuyeckmTe
nokasarennm OoT Mo4BeHuTe npodnam e
npeacTtaseH B Tabnvua 1.

analyzed:
pH — potentiometric;
minN — methodology of Bremner
and Kinay;
P,Os— methodology of P. lvanov;
K,O — methodology of P. Ivanov;
Humus — methodology of Turin.

RESULTS AND DISCUSSION

The agrochemical composition
determination of soil profiles is of crucial
importance in cultivation of crops
concerned. Each crop needs an optimal
nutrient balance in the soil for the proper
development of plants. The optimum ratio
determination of the major biogenic
macroelements is an important
prerequisite to obtain a cost-effective and
environmentally friendly production.

The composition of agrochemical
indicators of soil profiles is presented in
Table 1.

Tabnuua 1. CbCTaB Ha arpoxXMMuUYeckuTe nokasartesin OT rnovBeHuTe nNpodunn
BbB BbTpe pefoBOTO NPOCTPAHCTBO Ha copT ,, Terepa*
Table 1. Composition of agrochemical indicators of soil profiles in the intra row

spacing of 'Tegera’ cultivars

Eﬁé‘qﬁﬁm pH S N- NH4+NO3 P,0s K0 m‘gj S’
Soil profiles H,0 KCl  mg/kg mg /100 g %
Minimum 47 45 14.4 99 285 2.46

Maximum 59 654 37.4 158 51.2 3.06

0-20 cm Mean 51 438 24.6 13.23 41.63 2.74
CraHpapTHa rpewka/Sterr 0.38 0.3 6.77 1.74 6.79 0.17

CrtaHpg,. oTknoHeHne/StDev  0.66 0.52 11.73 3.02 11.76 0.30

Cv 12.94 10.83 47.68 22.83 28.25 10.95

Minimum 48 4.6 21.9 9.3 265 1.93

Maximum 54 53 374 79.6 49.1 5.08

20-40 cm Mean 52 50 32.07 43.03 39.9 3.53
Sterr 0.2 0.22 5.08 20.34 6.85 0.91

StDev 0.35 0.38 8.8 35.23 11.87 1.57

Cv 6.73 7.6 27.44 81.87 29.75 44.47

Minimum 69 6.1 10.9 23.1 140 0.60

Maximum 75 6.8 20.7 51.7 120.8 3.38

40-60 cm Mean 7.23 6.57 14.43 39.2 45.23 1.42
Sterr 0.06 0.08 1.02 2.99 13.09 0.30

StDev 0.19 0.24 3.07 8.98 39.28 0.91

Ccv 2.63 3.65 21.27 22.90 86.84 64.08
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BbB BbTpe peloBOTO NPOCTPAHCTBO,
KbAeTo ce Hamupa ,[enoTo” Ha 3anacsBa-
LLIOTO OpraHMYyHO TOpeHe, NnoyBeHarta peak-
umns B pastBop Ha KCl| B NoYBeH XOPWU3OHT
0-20 cm ce gBwxn B rpaHuuata ot 4.5 go
5.4, npu cpegHa CTOMHOCT OT 4.8, KOATO ce
Xapaktepuaupa, Kato CcpefHO [0 CWIHO
Kucena peaxuus.

B cneppauma nouseH cnoii 20-40
cm, ¢ pH ot 5.0 (cpegHa cTOMHOCT) ce
3anasBsa kucenarta peakuusa Ha cpegara.

Mpn AgbnbounHa 40-60 cm ce
Habnwogasa peakumsa cnabo kucena o
HeyTpasiHa CbC CTOMHOCT 6.57.

BapuumoHHnaT KoeumumneHT B
pesyntaTuTe Npu NbpBUTe ABE Ob/60YMHN
€ HuCbK, a npu npodgunn 40-60 cm e MHoro-
HUCBK, KOETO Ce Ab/DKU Ha U3BbPLUBAHUTE
arpoTexHuyeckn o6paboTkn B pas/iMyHuTe
n3cnenBaHu NoYBEHU Cr0eBe.

CbCTaBbT  OT  arpoxmmuyeckute
nokasaTenu Ha no4yBeHUTe npocuan BbLHB
MeXAypeLoBOTO pa3CTosHMEe ca npeacra-
BeH B Tabnmuya 2.

In the intra row spacing, where 'the
depot’ of the stockpile organic fertilizer is
located, the soil reaction in a KCI solution
in a 0-20 cm soil horizon ranges from 4.5
to 5.4, as the average value is 4.8, which
is characterized by an average to a highly
acidic reaction.

The acidic reaction of the medium
remains the same in the next soil layer of
20-40 cm - pH 5.0 (average value).

The reaction is slightly acidic to
neutral with a value of 6.57 at a depth of
40-60 cm.

The variation coefficient for the first
two depths is low and in the profile 40-60
cm is very low, due to the agro-technical
treatments performed in the different
studied soil layers.

The composition of agrochemical
indicators of soil profiles in the inter row
spacing is presented in Table 2.

Tabnuua 2. CbCTaB Ha arpoxXMMuM4YeckuTe Mnokasatesin OT nouvBeHuTe npoduan
BbB MexXaypeaoBuTe NpocTpaHcTBa Ha copT ,,Terepa“
Table 2. Composition of the agrochemical indicators of soil profiles in the inter

row spacing of 'Tegera’ cultivar

e H__ swdeenos po. ko ]
cm H,O KCI mg / kg mg /100 g %
Minimum 46 45 13.8 2.6 15.0 1.88

Maximum 6.0 5.5 41.5 35.0 44.7 2.94

0-20 cm Mean 5.39 5.02 21.82 12.2 23.93 2.33
St Error 0.16 0.12 3.01 3.94 3.68 0.11

St Dev 0.48 0.36 9.04 11.83 11.03 0.34

Ccv 8.90 7.17 41.43 96.97 46.09 14.59

Minimum 45 3.9 12.7 0.1 11.4 0.43

Maximum 6 5.3 20.2 10.1 39.6 1.59

20-40 cm Mean 5.12 452 17.23 1.98 17.9 1.12
St Error 0.18 0.18 0.75 1.04 3.05 0.13

St Dev 0.55 0.54 2.26 3.13 9.15 0.38

CV 10.74 11.95 13.11 158.08 51.12 33.93

Minimum 5 4.5 8.1 0.9 11.6 0.76

Maximum 6.6 5.9 17.8 3.5 18 1.63

40-60 cm Mean 6 5.27 14.67 1.9 14.42 1.13
St Error 0.35 0.29 2.22 0.58 1.54 0.19

St Dev 0.7 0.59 4.44 1.16 3.09 0.38

CV 11.67 11.19 30.26 61.05 21.42 33.63

321



Mexaypefosute NpocTpaHcTea ot
TpUTe npocdwia ce onpefensat Ccbe
CTeMneH Ha KWUCEJIMHHOCT OT Kucesn [0
cnabo kucenu, ¢ guvanasoH ot 3.9 (20-
40cm) po 5.9 (40-60cm). CpepgHo oT
AbnéounHa 0-20 cm, pH e 5.02, npwu
cnepgawata 20-40 cm e 4.52 (pH) u ot
40-60 cm e Haii-Bucoko — 5.27 (pH).
BapupaHeTo Ha CTOMHOCTUTE OT TpuTe
npodmna e HUCKO, KOEeTO € rnokasaTen 3a
npeunsHo BHacsiHe Ha onpegesieHnTe
TOPOBW KO/IMYECTBA B noysaTta.

A30THOTO CbAbpXaHue, OTYETEHO
BbB BLTPE PefoBOTO PasCTosHWe, npes-
CTaBEHO B aMOHsIYHA U HUTpaTHa hopma
npu nouseH npodgun 0-20 cm e B gnana-
30Ha 14.4-37.4 mg/kg, KoeTo noka3sBa
LUMPOK pa3mMax BbB BapupaHeTo Ha ene-
meHTa. [Mpu ocpegHsBaHe Ha CTOMHOCTU-
Te ce nosiyyaBa CbAbpXaHue Ha asoT oT
24.6 mg/kg, KoeTo onpegens npoduna,
KaTto gob6pe 3anaceH. B xopusoHTta 20-40
Cm a30THOTO CbAbpXaHMe e noseye U
poctura go 32.1 mg/kg, CTOMHOCTW OTYMTa-
Wy MHoro gobpa 3anaceHocTt. B npochuna
40-60 cm e Hai-Hucko — 14,4mg/kg n cbe
cpefHa cTerneH Ha BapupaHe.

B mexpgypepgosarta nnowl, asoTHO-
TO CbAbPXaHve OT TpUTe Ab/GOUYNHN € B
ananazoHa 8.1-41.5mg/kg. CpepgHute
CTOIMHOCTM ca Hali-B1CokM npu npodnn O-
20 cm (21.82 mg/kg), koeTo e onpenens
Kato cnabo pno pobpe 3anaceH. [Mpu
AbnoéounHa 20-40 cm e no-HUCKo-17.23
mg/kg n 14.67 mg/kg e ot npocpun 40-60
cm. BapupaHeTo B CTOMHOCTUTE Ha
efnieMeHTa npu gbnéouvHa 20-40 cm e
CpefHoO ¥ BMCOKO MpW OCTaHanute faga
npochuna. Moxe fga ce otyeTe Hamass-
BaHETO Ha a30THOTO CbAbpXaHue B
AbnbouvHa, nopagu 3agbpxaHe B
rnoysara v ycBosiBaHe OT KynTypara.

CroliHocTuTte Ha dhochopa BbBB
BbTpe pefosaTa nnow, npu gbnéoynHa
0-20 cm Bapupa o1 9.9 o 15.8 mg/100 g.
CpepfHo 3a xopu3oHTa e 13.2 mg/100 g,
KoeTo onpegena npodwna, kato nobpe
3anaceH. 3HauMTeIHO BUCOKO e dhocdpop-
HOTO CbAbpXaHue B cnejpalins NnoyseH
XOpU30HT (20-40 cm), KbAETO CcpeaHo

The acidity level in the inter row
spacing of all the three profiles is from
acid to slightly acidic, with a range of 3.9
(20-40cm) to 5.9 (40-60cm). On average,
pH is 5.02 in the depth of 0-20 cm, it is
4.52 (pH) in the next soil profile of 20-40
cm and the highest 5.27 (pH) is in depth
of 40-60 cm. The variability of the three
profiles is low, which is an indicator of the

precise introduction of the specific
amounts of fertilizers in the soil.
The nitrogen content reported

within the intra row spacing, represent in
ammonia and nitrate form at a soil profile
of 0-20 cm, was in the range of 14.4-37.4
mg/kg, indicating a broad range of
variation of the element. The average
value of nitrogen content was 24.6 mg/kg,
determining the profile as well-stocked.

In 20-40 cm horizon, the nitrogen content
was more and reached 32.1 mg/kg,
values showing very good stockpile. In
profile 40-60 cm it is the lowest —
14,4mg/kg.

In the inter row spacing, the
nitrogen content of the three depths is
within the range from 8.1-41.5mg/kg. The
highest mean value is found in the profile
of 0-20 cm (21.82 mg/kg), which is
defined as low to well-stocked. At a depth
of 20-40 cm, it is lower-17.23 mg/kg and
it is 14.67 mg/kg in the profile of 40-60
cm. There is a medium and high variation
in the element values at a depth of 20-40
cm for the other two profiles. It is possible
to take into account the decrease of
nitrogen content in depth due to soil
retention and absorption by the crop.

The phosphorus values in the intra
row spacing at a depth of 0-20 cm vary
from 9.9 to 15.8 mg/100 g. On average, it
is 13.2 mg/100 g for the horizon, which
determines the profile as a well-stocked.
The phosphorus content in the next soil
horizon (20-40 cm) is significantly higher,
where the average values reach 43.0
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poctura crtoiiHoctn ot 43.0 mg/100 g.
BucokoTo BapvpaHe B CbAbpXKaHNETO Ha
efleMeHTa 1 no-rosfiemuTe My CTONMHOCTU
npu HAKOW Npobu, Moxe Ja ce npegno-
NOXWn, Ye ca BCNeACTBME Ha KONu4yecTaa-
Ta Ha 060pCKM TOP B TO3M CEKTOP.

OTyeTeHO e CWUHO BapupaHe Ha
hochopa OT Mexaypenosara MoOLL,
KOETO MnokKasBa 3HauuTesIHUTe pas/ivku B
Konuuyecteata My nNpu oTaenHuTe npoobwu.
Kato npu nouseH npocmn 20-40 cm
MUHMMasiHaTa cToiiHocT e 0.1 mg/100 g,
a makcumanHata e 10.1 mg/100 g. Haii-
BMCOKO CpefiHO CbAbpXaHune Ha choccop
€ 0T4yeTeHo npu Abn6oynHa 0-20 cm —
12.2 mg/100 g, kaTo Npu TO3n Npodnn e
oTYyeTeHa W Hal-BUCOKA CTOWHOCT Ha
enemeHTa — 35.0 mg/100 g.

Mpu octaHanuTe ABe Ab/60UYUHM
cpegHuTe CTOMHOCTM Ha dhocchopa ca
noyTn paBHM CbOTBETHO: 1.98 mg/100 g 1
1.9 mg/100 g. Ha 6a3a nonyyeHute
JaHHW, MOXe fa ce onpefesiv noyseHus
npocmn 0-20 cm, KaTo CpeaHO 3anaceH,
a ocTaHanuTe ABa npodimna, Kato cnabo
3anaceHu.

OT aHanu3a Ha pesynratute,
OTHOCHO CbAbpXaHWEeTo Ha mnoysBaTta C
Kanvii, nokasear, 4Ye Te3u noyBM ca
€CTeCTBEHO MHOro fJobpe 3anaceHu c
TO3W XpaHUTeNeH efNieMeHT, KOoeTo e
XapakTepHO 3a MNo4yBWTE OT paiioHa U
HauyMHa Ha 3eMernosi3BaHe.

BbB BbTpe pefoBOTO pPa3CTOsHME
CTOMHOCTUTE Ha Kanih B XOpu3oHT 0-20 cm
OT pefa Bapupart ot 28.5 go 51.2mg/100 g.
CpegHo Toii e 41.6 mg/100 g, koeTo
peructpupa MHOro-fobpa 3anaceHocT B
TO3n noyseH npodun. Mpu gbnéoumHa 20-
40 cm, KanMs e CbC cpefHa CTOMHOCT OT
39.9 mg/100 g, pe3ynTaT nokassall, BUCOKM
KONn4yecTBa Ha enieMeHTa 1 B TO3W MOYBEH
npocun. OT aHann3a Ha TPETUSI XOPU3OHT
40-60 cm, OTYyeTeHUTE CPeAHW CTOMHOCTK
ca Bucokm — 45,23mg/100 g, BeEpPOATHO
nopagnm OCHOBHOTO KONMYeCTBO 060pCKU
TOp B TO3M MOYBEH M/acT. BapuaunmoHHNAT
KoedUUMEHT € OT4yeTeH BbB BUCOKM
CTOMHOCTU 1 NpU TPUTE NOYBEHM Npochuia.

Bucokn cToliHOCTM Ha kanua ca
perucTpupaHm u B MexaypezoBarta Mol

mg/100 g. The high variation in the
element content and its higher values in
some samples can be assumed to be due
to the manure amount in this sector.

There is a strong variation of
phosphorus in the inter-row spacing,
indicating significant differences in the
phosphorus amount in the individual
samples. As for a 20-40 cm soil profile,
the minimum value is 0.1 mg/100 g and
the maximum is 10.1 mg/100 g. The
highest average phosphorus content is
recorded at a depth of 0-20 cm — 12.2
mg/100 g, as the highest value is 35.0
mg/100 g.

For the other two depths, the mean
phosphorus values are almost equal:
1.98 mg/100 g and 1.9 mg/100 g. Based
on data obtained, the soil profile of 0-20
cm can be determined as a medium
stockpiled and the other two profiles, as
poorly stockpiled.

The analysis on the potassium
content in soil show, that these soils are
naturally very well stocked with this
nutrient element, which is characteristic
for the soils in the area and the method of
soil tillage.

In the intra row spacing, the values
of potassium in the horizon of 0-20 cm
range from 28.5 to 51.2 mg/100 g. On
average, it is 41.6 mg/100 g, which
records a very good stockpile in this soil
profile. At a depth of 20-40 cm, potassium
has an average value of 39.9 mg/100 g, a
result that shows high amounts of the
element in this soil profile, too. The
analysis of the third horizon of 40-60 cm
shows that average values are high —
45.23mg/100g, probably due to the basic
manure amount in this soil layer. The
variation coefficient is reported in high
values for all three soil profiles.

High potassium values have also
been recorded in the inter-row spacing,
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KouTo ca B AgvanasoHa ot 11.4 mg/100 g
(npn 20-40 cm abn6ounHa) go 44.7 mg/100
g (0-20 cm pgbnb6oumHa). BapupaHeTo B
CbAbPXaHWETO Ha efleMeHTa OT npodunu-
Te e BuUCOKO. CpefHO Hali-BUCOKO €
KO/INYeCTBOTO MYy OT AbN604ymHa 0-20 cm —
23.93 mg/100 g, KoeTo onpegens npogu-
Na, Kato fobpe 3anaceH. CbAbpXaHUETO
My HamasisiBa B HU3XOAAWA NNHUS B ObSl-
60uMHa, kato npu 20-40 cm e 17.9 mg/100
g, a npu 40-60 cm e 14.42 mg/100 g.

OTyeTeHnTe pesyntatm B CbAbp-
X@aHMeTo Ha Xymyc, MnokasBsar, 4ye CTOl-
HOCTWUTE MY OT MOYBEHUTE Ab/IGOYMHU €
HUCKO, KOETO e XapaKTepHO 3a NoYBEHOTO
pasnuuve. OT npocphun 0-20 cm oT pepa,
CbAbpXaHNETO Ha XyMyC € CpefHO —
2.74 %. B cnepsawms xopusoHT (20-40
cm) e noseye — 3.5 %, BEPOATHO OT no-
rofIIMOTO KOSIMYECTBO Ha 06OpCKM TOp.
Mpu npocmn 40-60 cm e Hail-masniko —
1,4 %. BapupaHeTo B CTOMHOCTUTE Ha
OpraHnM4yHOTO BELLEeCTBO € OT CPefHo [0
BMCOKO MpU TpUTE Ab/IGOUMHN.

CbAbpXaHMETO Ha XyMyC OT MeX-
aypeavsata e Hali-BMcoko npv npodun O-
20 cm (cpegHo — 2.33%), KoeTo onpepje-
nsa npodmna, kato cnabo 3anaceH. MNpu
OoCTaHa/MTe ABe Ab/60YNHM CTOWHOCTU-
T€ Ha XYMYCHOTO CbAbpXaHue ca noytu
paBHK, cboTBETHO:1.12 % 1 1.13 %. Ba-
pypaHeTo B CTOWHOCTUTE Ha OpraHuy-
HOTO BeLecTBO 3a MbpeusA npodun e
CpefHO W BWCOKO 3a OCTaHa/uTe [ge
AbN60UYNHMN.

n3BOAU

M3BbplleHa e oueHka Ha 3anace-
HOCTTa Ha no4ysata C OCHOBHUTE XpaHu-
Te/lHA enemMeHTu — asoT, dhocdop U
Kasmii B nouBeHn npodmnm 0-20 cm; 20-
40 cm n 40-60 cm B CNMBOBO Hacax-
[eHuve Ha copT ,Terepa®“.

B otgenHuTe obn6o4unHu e otyeTe-
HO CbAbPXaHMETOo Ha XyMyc 1 pH.

Pesyntatute nokasBar  gob6pa
3anaceHocT Ha noysata C docdop W
Kanuii OT BbTPe pegoBaTa Mol Ha
AbpBeTara 1 Ha a3oT OT NoYBeH npodun
20-40 cm.

B mexaypefoBuTe npocTpaHCcTBa e

ranging from 11.4 mg/100 g (20-40 cm
depth) to 44.7 mg/100 g (0-20 cm depth).
The variation in the content of this element
in the profiles is high. The highest average
content is 0-20 cm - 23.93 mg/100 g, which
determines the profile as a well-stocked. Its
content decreases in descending line in
depth, as at a depth of 20-40 cm it is 17.9
mg/100 g, and at a depth of 40-60 cm it is
14.42 mg/100 g.

The reported results in the humus
content indicate that its values from the
soil depths are low, which s
characteristic of the soil diversity. From a
profile of 0-20 cm from the row, the
humus content is on average — 2.74%. In
the next horizon (20-40 cm), it is more —
3.5%, probably because of the larger
amount of manure. The lowest content of
1.4% is found in a profile of 40-60 cm.
The variation in the organic matter is from
medium to high at the three depths.

The highest humus content in the
inter row spacing is in the profile of 0-20
cm (average — 2.33%), which determines
the profile as poorly stockpiled. For the
other two depths the humus content is
almost equal, respectively: 1.12% and
1.13%. The \variation in organic
substance values for the first profile is
average and high for the other two
depths.

CONCLUSIONS

An assessment was made of the
soil stockpile with the main nutrients -
nitrogen, phosphorus and potassium in
soil profiles of 0-20 cm; 20-40 cm and 40-
60 cm in a plum plantation of 'Tegera’
cultivar.

The humus content and pH was
recorded in different depths.

The results show a good sall
stockpile with phosphorus and potassium
from the intra row spacing of the tree area
and nitrogen from a soil profile of 20-40
cm.

In the inter-row spacing was
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perncTpmpaHo HUCKO CbAabpXaHue Ha | registered a low nitrogen content and an

a3oT 1 cpefHa 3anaceHocT Ha chocchop oT | average phosphorus stockpile in a sall

nouseH npodmn 0-20 cm un Ha kanuin ot | profile of 0-20 cm and a potassium of 20-

20-40 cm un 40-60 cm. OT npochmn 0-20 | 40 cm and 40-60 cm. The soil was well-

Ccm no4yeaTa e fobpe 3anaceHa C Kauii. stockpiled with potassium at a profile of 0-
20 cm.
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PE3OME

HanpaseHO e cpaBHUTE/IHO WU3-
crnefBaHe Ha CbAbpXaHWeTo Ha 6wo-
aHTUOKCUAAHTU B pas/IyHN CcOpTOBE
cnmeBu ot Prunus domestica L., pasnpo-
CTpaHeHn B Bbsirapusa n oTrnexgaHn B
paiioHa Ha rp. ApsHoBo. MoHATMeTo 6umo-
aHTUOKCUOAHTU Ce OTHAacCH 3a BUOaKTUBHU
BelwlecTBa C aHTUOKWUCNUTEsIEH MNOTEH-
uuan Kato nosimgeHonn U Tokoeponu.
HaTpynsBaHeTo Ha BTOpPUYHU MeTabonnUTK
KaTo NonnMeHoN U aHToUMaHu e reHe-
TUYHO 06YCNOBEHO, HO 3aBUCKU B rossmMa
CTerneH OT YCNoBuATa Ha OKOoNHaTta cpeja.
B HacToALOTO M3c/neaBaHe HWe ornpege-
JIUXMe KOMNYEeCTBOTO Ha aHTouuMaHuTe,
o6LWuTe NoAMdIEHOIN U aHTUpaJuKaiHa-
Ta aKTUBHOCT B NPECHW N1040BE C/IMBU OT
coptoBeTe: CreHneil, KiocteHgnncka
CUHA cnmBa M HeBeHa M MecTHa dhopma
Pr.domestica subsp.insititia L. — JlaTHa

SUMMARY

Comparative study was done on
the content of bio-antioxidants in different
cultivars of Prunus domestica L., which
are typical for Bulgaria and cultivated in
Dryanovo region. The term  bio-
antioxidants refer to biologically active
compounds with antioxidant potential,
some of which are polyphenols and

tocopherols.  The accumulation  of
secondary metabolites, such as
polyphenols and anthocyanins, is

genetically determined, but it depends to
a great extent on the environmental
conditions. The present study determines
the amount of anthocyanins, total
polyphenols and antiradical activity in
fresh plum fruits of the following cultivars:
'Stanley’,  'Kystendilska  plum’ and
'Nevena’ and the Ilocal form of
Pr.domestica subsp.insititia L. - 'Lyatna
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TpBbHKOCNMBA. 3a CTaHAAapT M3Mnos3Baxme
npecHn nsofoBe OT 6b3ak- Sambucus
ebulus L., KOMTO MMaT BMCOKO CbAbpXa-
HWe Ha u3cnegBaHUTE KOMMOHEHTU U ce
usnons3sar B HapogHata MeguuuHa. C
Hal-BMCOKO CbAbpXaHne Ha nonmdeHonm
cnep 6b3aka, M3paseHo KaTo eKBUBaUIEHT
Ha rasoBa KucenuMHa ce oT/avMyasar
nnogoseTte Ha JIATHaTa TpbHKocnuea (2.8
mgGAE/gFW), cneasaHn OT copToBeTe
Crenneii (2,5 mg), KiocteHanncka CuHS
chmBa (1,9 mg) n HeseHa (1,6 mg). C
Hall-BMCOKO CbAbpXaHWe Ha aHTouuaHu
cnep 6b3aka, U3paseHo KaTo eKBMBASIEHT
Ha umaHnauH-3-rnokosng e CteHnen (31
mg/100 gFW), cnegBaH OT JIATHa TPbHKO-
cnmBa (25 mg/100 gFW), KiocTeHguncka
cuHsa cnmea (13 mg/100 gFW) n HeseHa
(4 mg/100 gFW). Mo oTHoWeHne Ha
aHTVpagukasioBata axkTMBHOCT, onpege-
neHa ype3 DPPH 6bp3 TecT, uscnegsaHure
COpTOBE ce nogpexgar B ClefHus peg;
6b3ak — 83 %, JlATHa TpbHKOC/IMBa — 63 %,
cnepgBaH oT KiocTeHAMnCKa CUMHA CivBa —
38%, CteHneii — 29% 1 HeseHa — 12 %.
KntoyoBn gymun: aHTupagmkaiHa
aKTMBHOCT, aHTouuaHu, Prunus domestica L.

yBO/[,

OT gpeBHM BpeMeHa, B HapogHaTa
MeauuuHa OT pervoHa Ha LleHTpanHa
CesepHa bbirapus, xopara ca v3nosnssa-
v y3penuTte nsofoBe Ha 6b3aka —
Sambucus ebulus L. kaTo W3TOYHMK Ha
aHTMOKCUAAHTW M CPefCTBO 3a yBesnuua-
BaHe Ha wuMmyHuTeTa npu 4oseka. OT
uscneaBaHusa Ha Marchev et al. (2013) e
YyCTaHOBEHO, Ye He camMo B NI0J0BETE, HO
M B UBETOBeTe Ha 6b3aka ce CbabpXar
61OaKTUBHN TPUTEPNEHONAN C aHTUMOKCK-
JaHTHa aKTMBHOCT.

CnuBaTta e pasnpocTpaHeHa u Tpa-
OVUMOHHa OBOLWHA Kyntypa B Bbarapus.
ToBa ce Ab/KM Ha CbAbpXaliuTe ce B
nnofoBeTe LEHHU GUOaKTVBHK BellecTBa —
sutamnHn (C, A, B1, B2, PP) 3axapw,
OpraHVyHN KUCESIMHW, MUKPOENeMeHTH,
heHoNHN cbeanHeHna u ap. (Stacewicz-
Sapuntzakis et al., 2001). CoptoBeTe
cnmeu ot Prunus domestica L. ce pasnu-

trunkosliva’. As a standard were used
fresh fruits from Sambucus ebulus L. due
to their high content of studied
components and their application in the
folk medicine. The fruits of ’'Lyatna
trunkosliva® (2.8 mgGAE/gFW) are
distinguished with the highest content of
polyphenols after the fruits of Sambucus
ebulus L., expressed as an equivalent to
the gallic acid, followed by 'Stanley’ (2,5
mg), 'Kystendilska plum’ (1,9 mg) and
'Nevena' (1,6 mg). The highest content of
anthocyanins after Sambucus ebulus L.,
expressed as an equivalent to cyanidin-3-
glucoside, is found in 'Stanley’ (31 mg/100
gFW), followed by 'Lyatna trunkosliva’ (25
mg/100 gFW), 'Kystendilska plum’ (13
mg/100 gFW) and 'Nevena (4 mg/100
gFW). Regarding the antiradical activity,
which is determined by DPPH rapid test,
the studied cultivars are set in the
following order: Sambucus ebulus L. —
83%, 'Lyatna trunkosliva’ — 63%, followed
by 'Kystendilska plum’ — 38%, 'Stanley’ —
29% and 'Nevena' — 12%.

Key words: antiradical activity,
anthocyanins, Prunus domestica L.

INTRODUCTION

Since ancient times, people have
been using ripe fruits of Sambucus ebulus
L. in the region of the Central Northern
Bulgaria as a source of antioxidants and a
means of increasing human immunity.

Marchev et al. (2013) finds that both fruits
and blossoms of Sambucus ebulus L.

contain  bioactive triterpenoids  with
antioxidant activity.
Plum is widely spread and

traditional fruit species in Bulgaria. This is
due to the valuable bioactive substances
contained in fruits - vitamins (C, A, B1,
B2, PP), sugars, organic acids,
microelements, phenolic compounds, etc.
(Stacewicz-Sapuntzakis et al., 2001).
Plum cultivars of Prunus domestica L.
differ in the chemical composition of fresh
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yaBaTt No XMMUYHUSA CbCTaB Ha CBexute
naofoBe , No OLUBETABAHETO Ha Koxuuarta
M MO Cpoka Ha y3psiBaHe. HatpynsaHeTo
Ha BTOPUYHM MeTabonuTu KaTto nonmge-
HO/IM N aHTOLMaHN € reHeTUYHo obycrio-
BEHO, HO 3aBWUCWM B ronsiMa CTeneH oT
yCNoBMsATa Ha OKo/iHaTa cpeja W ycno-
BMATA Ha npepaboTka M CbXpaHeHWe Ha
nnogosete (Bennett et al., 2011;
Brashlyanova et al., 2013; Miletic et al.,
2013). B cBou mscnengsaHus Arion et al.
(2014) ca yctaHOBWUNK, Ye eCEHHUTE cop-
TOBE C/IMBW MMAaT MO-BUCOK aHTUOKCUAaH-
TEH KanauuTeT OTKOMIKOTO SIETHUTE COPTO-
Be, OOpU U cnep [eceTAHEBHO CbxpaHe-
Hue. Piga et al. (2003) ca ycTtaHoBWAN, Ye
npv fBa BuAa BbB3OYLWHO CylleHe Ha
CNmMBUTE Ce ryBAT YacT OT nomgeHonuTe
1 oT BuTamuH C.

OT npernefja Ha nutepatypata He
OTKpUXME CpaBHUTENIHW U3CNeABaHUS MNo
OTHOLUEHME CbABbPKAHNETO HA aHTUOKCU-
AaHTn 1 nonudpeHonmn nNpu 6bL3aK U CUHU
C/IMBU, KOMTO Yy3psiBaT MOYTM NO e4HO U
CblLO Bpewme.

Llenta Ha HacToOALOTO nscnensaHe
belwe ga ce cpaBHAT 4 copTa C/uBU C
nnogosete Ha Sambucus ebulus L. no cb-
ObpPXaHMeTo Ha obwmM nonmdpeHoNn, aH-
TOUMaHM 1 aHTMpaankasioBa akTUBHOCT.

MATEPWNAN N METO4WA

Bsxa un3cnegsaHu npecHW, y3penu
nnaogose cnuen ot pekonta 2016 r. Obp-
BeTata ca OTrexgaHn npu HenosIMBHU
YC/I0BUSA B KOJMIEKLUMOHHO HacaxjeHue B
rp.OpsHoBo. Bsxa BKIOYEHUM cnefHuUTe
coptoBe OT Prunus domestica L.: CTeH-
neii, KOWTO € MacoBO pa3npoOCTpPaHeH B
Bbnrapus; KiocTteHguncka CUHA cnvBa —
MacoBO pasnpocTtpaHeH npe3 60-70 rogu-
HW Ha MuUHannA Bek; HeBeHa — 6bArapcku
COpT, cenekunoHnpaH B OnuTHaTa CTaH-
uma B rp.ApsaHoBO 1 JIATHa TpbHKOC/MBA -
Pr.domestica subsp.insititia L. 3a cpaBHeHne
U3non3Baxme CBEXM N0LOBE Ha MecCTHa
hopma 6b3ak Sambucus ebulus L.

XuMuyeckuTe aHasiM3n ca W3BbP-
lweHn B flabopaTtopusiTa KbM KaTefpaTa
no dwusnonorua Ha pacteHusTa U

fruits, the skin coloring and the ripening
period. The accumulation of secondary
metabolites, such as polyphenols and
anthocyanins, is genetically determined,
but it depends to a large extent on

environmental  conditions and the
conditions of fruit processing and
preservation (Bennett et al, 2011,

Brashlyanova et al., 2013, Miletic et al.
2013).

Arion et al. (2014) have found that autumn
plum cultivars have a higher antioxidant
capacity than summer cultivars, even after
ten days of storage. Piga et al. (2003)
have found that a part of the polyphenols
and of vitamin C is lost during two types of
plum air drying.

We have not found in the literature
review any comparative research on the
content of antioxidants and polyphenols in
Sambucus ebulus L. and plums that ripen
at about the same time.

The purpose of this study was to
compare 4 plum cultivars with Sambucus
ebulus L. fruits in terms of total
polyphenols, anthocyanins and antiradical
activity.

MATERIAL AND METHODS

Fresh, ripe fruit plums were studied
from the harvest of 2016. The trees are
grown under non-irrigated conditions in a
collection plantation in the town of
Dryanovo. The following cultivars of
Prunus domestica L were included:
'Stanley’ which is widely distributed in
Bulgaria; Kystendilska plum’ — widespread
in 60-70 years of the last century;
'Nevena' — a Bulgarian cultivar, selected
in the Experimental Station in Dryanovo
and ’‘Lyatna trunkosliva’ — Pr.domestica
subsp.insititia L. Fresh fruits of local form
of Sambucus ebulus L. were used as a

comparison.
The chemical analyzes were
carried out in the laboratory at the

Department of Plant Physiology and

328



6noxmmns B ArpapeH YHuUBEpCUTET - .
Mnosgus.

Bcuukn BapuaHTM ca aHanvMsmpaHu
B yeTupu nosTopeHus. pobute ca ekc-
TpaxvpaHu B K1ucesn MetaHos. [NonyyeHute
EeKCTpakTV ca aHa/n3MpaHu 3a CbAbpXxa-
HUe Ha nonngeHoNN, aHToLUMaHN U aHTK-
pagukanoBa aKTMBHOCT.

KonnyectBeHO ornpegensHe Ha
o6LWm nonndgeHoNn

OnpepensHeTo Ha obwuTe heHonu
6€e U3BBbPLLUEHO CNEKTPO(OTOMETPUYUHO MO
MeToga Ha Singleton & Rossi, (1965), ¢
Masiku  mogudhmkaumm  (Koleva-Valkova,
2016). AbcopbumaTa beLue namepeHa npu
765 nm gb/xMHa Ha BbsiHata. PeHonute
Cca M34ucNeHn No ypaBHEHMETO OT CTaH-
JapTHaTa kpuBa: y=1,421x+0,0074 c
KoemumeHT R®=0,9997 u ce n3pasasar
KaTo eKBMBa/IEHTW rafioBa KuUCesiMHa
(GAE) mg/g ceexa maca. CTtaHgapTHaTa
KpyBa Oelle npurotBeHa C rasjosa
KncenuHa (Sigma-Aldrich, St. Louis, MO) B
AmanasoH ot 0 go 500 mgl/l.

KonnyectBeHO onpegensHe Ha
aHTOLMaHu o MmeToAa Ha pH pasnnumarta

OT  eKCcTpakTute  Ha  BCUYKU
BapvaHTU ce MPUroTBAT MO 2 YCrNopeaHu
enpyseTkn. B Tax ce noctaBaT no 1 ml ot
eKcTpakTa un ce gobass go 5 ml ¢ 6ydep ¢
pH1 wnn pH4,5 (ToBa gaBa (paktop Ha
paspexagaHe DF 5). Camo 3a BapuaHT 4 ce
noctasaT 250 pl ekcTpakt n ce gonbsea
0o 5 ml cbe cboTBETHMA Bydhep (thakTop
Ha paspexpgaHe DF 20). Taka paspeneHu-
Te npobwu ce oTuuTtaT cnef 15 MUHYTH
MHKYyGauusi Ha cTaiiHa Temnepatypa, npu
cnefgHnTe Ab/HKMHU Ha BbaHata: 520 nm u
700 nm. W3uncneHmata 3a HamupaHe
KOIMYECTBOTO Ha aHTOLMaHUTE U3paseHu
KaTto umaHmaunH — 3- rnkosug mg/100 g
CBexa Maca ca crefiHuTe:
A=(A520-A700)pH1 — (A520 — A700)pH4,5
AHTOUMaHN=(A*MW*DF*V*100)/(e*I*m)
KbAEeTO:
MW — Mmoneky/iHO Tersnio Ha UuuaHuauH-3-
rnokosung (449,2 g/mol)
DF — chakTop Ha paspexpgaHe
V — kpaeH 06eM Ha ekcTpakTa - 50 ml
e — MonapHa abcopbumsa (26900)
| — A4bmKMHA Ha CBET/IMHHMS NbT npes3
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All variants were analyzed in four
repetitions. Samples were extracted into
acidic methanol/kucen wmetaHon. The
extracts were analyzed for the content of
polyphenols, anthocyanins and
antiradical activity.

Quantitative
total polyphenols

The determination of the total
phenols was performed  spectro-
photometrically by Singleton & Rossi
method, (1965), with small modifications
(Koleva-Valkova, 2016). The absorption
was measured at 765 nm wavelength.
Phenols were calculated according to the
standard curve equation: y=1.421x+0.0074
with coefficient R*=0.9997, as they were
expressed as gallic acid equivalent (GAE)
mg/g of fresh matter. The standard curve
was prepared with gallic acid (Sigma-
Aldrich, St. Louis, MO) ranging from 0 to
500 mgl/l.

Quantitative determination of
anthocyanins by pH difference method

Two parallel tubes were prepared
from the extracts of all variants. The
extract of 1 ml was put in them, then it
was added up to 5 ml with buffer of pH1
or pH4.5 (this procedure gave a dilution
factor DF 5). Extract of 250 pl was put
only for variant 4 as it was added up to 5
ml with the respective buffer (dilution
factor DF 20). Thus the diluted samples
were read after 15 minutes of incubation
at room temperature at the following
wavelengths: 520 nm and 700 nm. The
calculations for the amount of
anthocyanins expressed as cyanidin — 3 -
glucoside mg/100 g of fresh matter were
as follows:

A=(A520-A700)pH1 — (A520 — A700)pH4,5
Anthocyanins  =(A*MW*DF*V*100)/(e*I*m)
where:

MW - molecular weight of cyanidin-3-
glucoside (449.2 g/mol) cyanidin-3-glucoside
DF — dilution factor

V - final volume of the extract - 50 ml

e - molar absorption (26,900)

| - length of the light path through the
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ktoBeTarta (1 cm)
m — Terno Ha npobarta B3eTa 3a aHanus (Q).
OnpepgensHe Ha aHTUpaguKasioBa
aktTnBHoCT ¢ DPPH — TecTt
AHTMOKCMAAHTHATA akKTMBHOCT Gelle
usmepeHa c 2,2-gndreHnn-1-nukpunxugpasun
(DPPH) (Blois, 1958). A6copbuuata Ha
eKCTpakTuTe ce onpegenst crnekTrpogoTo-
METPUYHO NPU Ob/DKMHA Ha BbjHata 517
nm Ha O n 15 MuMHyTa OT Ha4yasiI0TO Ha
CMecBaHeTO CbC  CNeKTpoPoTOMETHP
Pharo 300. YcnopegHo c ToBa ce
hoTomeTpupa 1 npasHa npoba, B KOATO
BMECTO n3cnefBaHuns pa3TBop e
JectunupaHa Bofa. AHTMpajvkanosaTa
aKTMBHOCT ce onpegenn kKato %
o6esuypeTtsiBaHe = (1-Aisuue/ Aomm) X 100.
[aHHuTe ca ob6paboTeHn No metToaa
Ha AWCMNEepPCUOHHUA aHasu3, KaTo 3a OLeH-
Ka e 13non3BaH KputepuaT Ha duiep — F.
JlocToBepHOCTTa Ha NonyyeHUTe pasukm
Mex/y KOHTpofnaTta ¥ BapuvaHTuTe e Ha
6aszata Ha LSD. [laHHuTe ca rynupaHu B
rpynu ypes metoga Ha [ObHkaH npu P <
0,05. CratuctnyeckusaTr  aHams e
HanpaBeH 4pe3 nporpameH MPOAYKT
(Maneva, 2007).

PE3SYNTATU N OBCBbXOAHE

[JaHHnTe 3a 06WOTO CbAbpXaHue
Ha NoAMdeHONN B CBEXW Naogose OT
CnmBM M OT 6b3aK ca npencraBeHuW Ha
durypa 1. MNMpu 6b3aka (S.ebulus L.) 6ewe
YCTAaHOBEHO MHOr0 BMCOKO CbhAbpXaHue —
9,01 mgGAE/g FW, a cneg Hero ce
Hapexfaa copT JlaTHa TpbHKOoCcMBa — 2,79
mgGAE/g FW. Tllnogosete Ha copT
CTteHneli ca Ha TpeTo MSCTO, a C Hai-
HUCKO CbAbpXaHue Ha nonudeHonu e
copT HeeeHa — 1,62 mgGAE/g FW. Pas-
NNKNTE Mexay COpTOBeTe ca [oKa3aHu
CTaTUCTUYECKN npu LSDy 05=0,142.
Mnogosete Ha KrocTteHAawuscka cnmvsea no
TO3M [MokKasate/n ca Ha npegnocnegHa
nosuuusa, npeaun copt HeeeHa.

cuvette (1 cm)
m - weight of the sample taken for
analysis (Q).
Determination
activity by DPPH — test
Antioxidant activity was measured
by 2.2-diphenyl-1-picrylhydrazyl (DPPH)
(Blois, 1958). The absorption of the
extracts was determined spectrophoto-
metrically at a wavelength of 517 nm at 0
and 15 minutes from the beginning of
mixing with a Pharo 300 spectrophoto-
meter. At the same time, a blank sample
with a test solution of distilled water was
studied by a photometering device.
Antiradical activity was defined as %
decolorization = (1-Azsmin/Aomin) X 100.
The data were processed by the
dispersion analysis method, using the
Fischer-F criterion for evaluation. The
reliability of the differences obtained
between the control and the variants was
based on the LSD. The data were
arranged into groups by the Duncan
method at P < 0.05. A software product
performed the  statistical analysis
(Maneva, 2007).

of antiradical

RESULTS AND DISCUSSION

The data from the total polyphenols
content in fresh prunes and Sambucus
ebulus L. are presented in Figure 1. A
very high content was found for the
Sambucus ebulus L. — 9.01 mgGAE/g
FW, followed by ’Lyatna trunkosliva’ —
2.79 mgGAE/g FW. Fruit of 'Stanley
cultivar is third, and the lowest polyphenol
content is found in 'Nevena’' cultivar — 1.62
mgGAE/g FW. Differences between
cultivars are statistically proven at
LSDO_05=0.142.

The fruits of 'Kystendilska plum’ according
to this indicator are in the position before
the last, prior to 'Nevena’ cultivar.
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dur.l. CbabpxaHe Ha O6WM MONNGEHOIN B CBEXW MNOLOBE OT C/AUBU U
Ob3ak, M3pa3eHo KaTo rasioBa KucesimHa, mg/ g ceexa maca. LSDg os= 0,142

Fig.1. Content of total polyphenols in fresh fruit of plum and Sambucus ebulus
L., expressed as gallic acid, mg/ g fresh matter. LSD os= 0,142

Ha ®urypa 2. e npepcraBeHo
CbAbpPXXaHNETO Ha aHTOLMaHN B CBEXUTE
nnogoBe, W3paseHo KaTo UMaHWAWH-3-
rNIoKO3nA.  W3KNHUMTENTHO BUCOKO €
CObPXaHMETO Ha aHTouMaHn npu nnojo-
BeTe Ha 6b3aka (S.ebulus L.) — 400,40
mg/100g FW. BTOpOTO MACTO NO TO3U
nokasaten e 3a coptoBete CTeHnel u
NaTHa TpbHKOC/MBA, KOUTO ce oTNnvasaT
OT [Apyrute copTtoBe MO CBOSA TbMHOCUH
LBAT Ha KoXuuarta Ha nnoga. MNonyyeHu-
Te pesyntatu 3a Tax 6sxa CbOTBETHO
30,57 mg/100g FW n 24,77 mg/100g FW.
C Hai-HNCKO CbAbpXaHWe Ha aHTouMaHu
ca nnogosete Ha copT HeseHa — 4,25
mg/100g FW. Pa3nukute ca pgokasaHu
cratuctuyecku npu LSDg g5= 6,22.

In Figure 2 is presented the
anthocyanin content in fresh fruit,
expressed as  cyanidin-3-glucoside.
Extremely high anthocyanin content is
found in Sambucus ebulus L. fruit
(S.ebulus L.) — 400.40 mg/100g FW. The
second place according to this indicator is
for 'Stanley’ and ’'Lyatna trunkosliva’,
which are distinguished from other
cultivars by their dark blue color of fruit
flesh. The results are 30.57 mg/100 g FW
and 24.77 mg/100 g FW respectively.
The lowest anthocyanins content is in
'Nevena' cultivar — 4.25 mg/100g FW.
Differences are statistically proven by
LSD 0.05 = 6.22.
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S. ebulus
4004 a

Stanley Kyustendil
3057 b

Summer
trankosliva
2477 b

ska

Nevena4,25

dur.2. CbabpKaHve Ha aHTouMaHn B N1040BE OT C/IMBU U 6b3ak, n3paseHo KaTo
umaHugmnH-3-rnokosna, mg/100 g ceexa maca. LSDggs= 6,22

Fig. 2. Content of anthocyanins in fruit of plum and Sambucus ebulus L.,
expressed as cyanidin-3-glucoside, mg/100 g fresh matter. LSDg 5= 6,22

3a nogabpxaHeTo Ha f06po 34pa-
BE U YCMELWHO NpOTUBOAENCTBME Ha pe-
Avua 3abonsBaHusa Npy YoBeKa U3K/HYM-
Te/IHO 3HaYeHue uma aHTupagukasioBata
aKTMBHOCT, KOATO NpuTexasaT pas/INyHu-
Te nnogoBe — 60POBUHKN, BULLHKW, C/MBU,
rposge, 6b3ak n ap. MHOro nHTEepecHu ca
JaHHUTE, KOUTO MOJSy4YnXmMe No OTHOLLe-
HMe Ha aHTuMpajukanosata akTUBHOCT
npu n3cnefBaHUTe OT Hac C/MBU U MSO-
foBeTe OT 6b3ak. Te ca npeacTaBeHu Ha
durypa 3. lnogoseTe Ha O6b3aka ce
otmumxa ¢ 83,49 % aHTMpagukanosa
aKTMBHOCT, KOETO 1 npasBu U3KIUYUTEN-
HO MoJsie3HN 3a 34paBeTo Ha 4yoBeka. Ha
BTOpa no3uuMa Mo TO3W Mokasaten ca
nnogosete Ha JiaTHa TpbHKOCNMBA —
63,12 %, KoeTo Noka3ea,ye pasmMHOXaBa-
HEeTO 1 OTI/IeXAaHeTo Ha TO3M COpPT MeCT-
HW C/IMBK 3acnyxasa Mo-ronfamMo BHUMa-
Hue. Ha Tpeta nosuuyusa e copTbT Kio-
cTeHanncka cuHa cnmea (37,94%). Cneg
Hero, Mo TO3W MokKasaTen Cce Hapexja

The anti-radical activity of different
fruits, such as blueberries, sour cherries,
plums, grapes, Sambucus ebulus L., etc.,
is of great importance for maintaining
good health and successful counteraction
to a number of human diseases.

Our data on the anti-radical activity in
plum and Sambucus ebulus L. fruits is
very interesting.

They are presented in Figure 3.
Sambucus ebulus L. fruit is distinguished
by 83.49% anti-radical activity, making it
extremely useful for human health.

The second position according this
indicator is for fruit of 'Lyatna trunkosliva’ —
63.12%, which shows that the
multiplication and cultivation of this
variety of local plum deserves more
attention. Third place is for 'Kystendilska
plum' (37.94%). After that, 'Stanley’
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copt CteHnen — 28,57%, a nnogoseTe Ha
copt HeseHa ca Ha nocnefHo MACTO —
11,54 %. Pasnukute mexay oTtaesiHute
COpTOBE Ca [0Ka3aHW CTaTUCTUYECKU NpuU
LSDO'05= 2,83

cultivar ranks 28.57%, and ’'Nevena’
cultivar is on the last place with 11.54%.

Differences  between cultivars
statistically proven for LSDg 05=2.83.

are

S. ebulus
83.49

a

Nevena

11.5 Suumer
e trankosliva
63.12
% RSA b

Stanley
28,57
. Kyustekdilska
plum

37.94
C

®dur.3. AHTMpaanKanoBa akTMBHOCT Ha CNIMBU N 6b3ak, n3paseHa B %. LSDgs= 2,83
Fig. 3 Antiradical activity of plums and Sambucus ebulus L., expressed in %.

LSDo 5= 2,83

MonyyeHnTe pes3ynTati nokassar,
ye njogoBeTe Ha 6b3aka U Ha CUHUTE
CNMBM  CbAbPXKAT BaXHW OUOAKTUBHU
BellecTBa. Ho OT gaHHMTE ce BMX[a, ye
Te3n 6MoaKTMBHM BeLLecTBa ca TBbpAe
pasIMyHM MO KONMMYECTBO NMpK OTAENHUTE
C/IMBOBM COpTOBE, KOETO B TrofisiMa
CTeneH ce Ab/HKN Ha BUOMIOTUYHUTE UM U
reHeTUYHN 0COBEHOCTN.

13BOAV

B pesyntar Ha nosyyeHuTe AaHHW,
Morat fJa Ce HanpaBsiT C/Ie4HUTE BaKHU
N3BOOM:

MnogoeseTe Ha 6b3aka umaT Haii-
BWCOKO CbAbpXaHue Ha OuoaKTUBHU
BewecTtea — ob6bwwm nonudeHonn (9,011
mMgGAE/g cBexa Maca); aHTouMaHum —
400,40 mg/100g cBexa Maca MU

The results show that Sambucus
ebulus L. and plum fruits contain
important bioactive substances. However,
data show that these bioactive
substances are very different in quantity
for individual plum cultivars, largely due
to their biological and genetic features.

CONCLUSIONS
According to our data, the following
important conclusions can be drawn:

Sambucus ebulus L. fruits contain
the highest content of bioactive
substances — total polyphenols (9,011
mgGAE/g fresh matter); anthocyanins —
400.40 mg/100g fresh matter and
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aHTMpagukanosa akTMBHOCT — 83,49 %.

OT cNMBOBUTE COPTOBE, BK/IHOUYEHM
B npoyuBaHeTto CreHne un JlaTHa
TPBHKOC/NIMBA MMAaT BUCOKO CbAbpXaHue
Ha aHToumaHu (cboTBeTHO 30,57 mg/100g
n 24,77 mg/l00g) wn nonudpeHonn
(cvotBeTHO 2,50 mg/g n 2,79 mg/qg).

Mo oTHOWeEHWe Ha aHTupagukano-
BaTa aKkTMBHOCT, JIATHa TPbHKOC/MBA UMa
63,12 % n e Ha BTOPO MSACTO cClep
6b3aka.

Mnogosete Ha copt HeseHa ce
OTNMYaBaT C HaW-HUCKM CTOMHOCTU Ha
n3cnefiBaHUTe rnokasaresu.

antiradical activity — 83.49%.

Fruits of ‘Stanley’ and ’'Lyatna
trunkosliva® show a high content of
anthocyanin (30.57 mg/100g and 24.77
mg/100g, respectively) and polyphenols
(2.50 mg/g and 2.79 mg/g, respectively)

Regarding the anti-radical activity,
'Lyatna trunkosliva’ has 63.12% and is on
the second place after Sambucus ebulus L.

The fruits of ‘Nevena’ cultivar are
distinguished by the lowest values of the
tested parameters.
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Productive events of sweet cherry varieties and elites
studied in the region of Kyustendil
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PE3IOME

Mpes nepuopa 2014-2016r. e
HanpaseHo nmnpoyysaHe B WHCTUTYT no
3emepgenuve - KocTeHaW Ha MHTpoayumpa-
HUTe 4YepewoBu coptoBe — Pobeda
Krimska, Vega, Merchant, Tragana Edesis,
Vanda n Tpu otbpaHn enuta — Ne 6546,
6374 n 6541. Kato ctaHgapTeH copT e
n3nonssaH Van, a Bigarreau Burlat, Bing n
Kozerska ca n3nonssaHu, kato UHAMKaTopu
3a WMPOKO pasnpoCcTpaHeHW COPTOBE.
[bpBeTata ca npucageHn Bbpxy CEMeHHa
MaxanebkoBa nognoxka (Prunus mahaleb)
U 3acafeHn npe3 nponerra Ha 2002r.
OTrnexgaHun ca nNpv HenosIMBHU YC/I0BUSA U
ca dopmipaHn B CcBOOOAHO pacTawa
KopoHa. MHoro go6bp A06UB OT ABLPBO €
nosiydyeH ot AbpeetaTta Ha Vanda (36.2 kg),
Bing (33.9 kg), Van (32.2 kg) n Pobeda
Krimska (31.1 kg). C no-BMCOK KoedouumneHT
Ha MpoAyKTMBHOCT ce oT/myaBa Bing (0.38
kglcm?). [06MBBLT OT eauHuLa 06em OT
KOpOHWUTE Ha [AbpBeTaTa € Hali-ronsm 3a
ctangapta Van (2.65 kg/m® u Bing (2.53
kg/m®), a Haii-vanbk 3a Tragana Edesis
(1.36 kg/m®).

KnwoyoBu pgymn: cpefeH [o6us,
KoeduUUEHT Ha NPOAYKTMBHOCT, AO6MB OT
eauHnLa o6eM OT KOPOHUTE Ha AbpBeTaTa

SUMMARY

The investigation was carried out in
the period 2014-2016 at the Institute of
Agriculture - Kyustendil. Five sweet cherry
cultivars — Pobeda Krimska, Vega,
Merchant, Tragana Edesis, Vanda and
three elites — Ne 6546, 6374 and 6541
were obtained. As a standard varieties
were used Van. Bigarreau Burlat, Bing
and Kozerska were used as indicators of
widespread cultivars. The trees were
grafted on (Prunus mahaleb) rootstocks
and planted in the spring of 2002. They
were grown without irrigation and were
formed in freely growing crown. Very good
yield per tree is obtained from trees of
Vanda (36.2 kg), Bing (33.9 kg), Van
(32.2 kg) and Pobeda Krimska (31.1 kg).
Bing stood out with a higher degree of
productivity (0.38 kg/cmz). The vyield per
unit volume of the tree crown is the
highest for the standard for Van (2.65
kg/m) and Bing (2.53 kg/m), and lowest
for Tragana Edesis (1.36 kg/m).

Key  words:
productivity coefficient,
crown volume

yield,
unit

avarage
yield per
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YBO/,

OCHOBEH MpUOpUTET MpWY OBOLLHUTE
BMOBE € HenpekbCHaTOTO NoJo6psBaHe Ha
copTuMeHTa. B Hawarta cTpaHa OCBeH
CenekunoHHa [eHoCT ce Wu3BbplwBa U
WHTEH3VBHA  WHTPOAYKUMSI  HA  HOBU
yyXXgecTpaHHu copToBe. Haii-ueHHuTe oT
TAX U UKOHOMUYECKU Hal-e(PeKTUBHUTE ce
npegnarat  3a  pasnpocTpaHeHne B
npom3BoacTBeHaTa npaktukata (Lichev et
al., 2004). PogoBnToCcTTa € €4HO OT Haii-
BaXHWTE KayecTBa, MO KOUTO Ce M3BBbPLLBA
npeueHkata Ha fgageH copT. CopTbT ryéu
CBOETO 3HaueHue, ako e cabo poAoBuUT,
KakBMTO W [ApYrM LUEeHHM KayecTBa fa
nputexaBa. YCTAaHOBEHO, € 4Ye HUcKa
pOAOBUTOCT MMAT HSAKOW WHTPOAYLMPaHu
yepeLLoBu copToBe (OT aHr/miickata cepust
Merton), Agb/kawa ce Ha Jfowara um
NpUCnoco6MMOCT KbM HalIMTE €KOJIOTUYHU
ycnosus (Georgiev, 1985; Christov, 2000).
OT u3yyeHUTE WTA/IMAHCKU COPTOBE C
BMCOKa pPOAOBUTOCT Ce okasa Mora de la
punta (404.6 kg/da). Cbc cnaba pogoButocT
ca Bianka di Verona (176.8 kg) n Modenes
(195.7 kg) (Georgiev et al., 2007).
Jo6bvBuTe [0 ronsmMa cTeneH ce BANSAT
OCBEH OT Hac/neAcTBEHUTE 0COBEHOCTU Ha
copta, OT W3NONA3BaHWTE MOAIOXKKN 1
npunaraHata arpoTexHuka (Lichev, 2005;
Sotirov, 2015).

Llenta Ha HacToALWOTO M3yyaBaHe
6e ycTaHOBsIBaHE NPOAYKTUBHUTE NPOABU
Ha MHTPOAYLMpaHN YepeLloBn COPTOBE U
oTOpaHn enut npu  ycnosBmsaTa Ha
KrocTeHaUMICKMA paiioH.

MATEPWNAN N METO4WA

WN3cnegBaHvaTa ca npoBefeHn npes
nepuoga 2014-2016r. B WHCTUTYT no
3emegenuve - KiocteHgmn. O6ekT Ha nsyva-
BaHe ca WHTpoAdyuuMpaHuWTe 4epeLuoBu -—
coptoBe Pobeda Krimska, Vega, Merchant,
Tragana Edesis, Vanda u Tpu oT6paHu
enmmtn — Ne 6546, 6374 n 6541. Karto
cTaHAapTeH copT e wu3non3saH Van, a
Bigarreau Burlat, Bing n Kozerska ca nHgu-
Katopu 3a LUMPOKO pasnpoCcTpaHeHn copTo-
Be, NPV HeNpeKkbCHaATO MPOMEHSALWMTE ce
KNIMMaTUYHW YCOBUSA.

O6Lwara nnaow, Ha ONUTHOTO Hacax-
JeHve e 5 da. ObpeeTara ca npucageHu

INTRODUCTION

The main priority for fruit species is
the continuous improvement of the
cultivar. In our country, besides the
breeding activity, intensive introduction of
new foreign cultivars is also taking place.
The most valuable and economically most
efficient ones are offered for distribution in
manufacturing practice (Lichev et al.,
2004). Fertilty is one of the most
important qualities on which a cultivar is
evalnated. The variety loses its
significance when is weakly productivity,
despite other valuable qualities it
possesses. It was found that some
introduced cherry cultivars low fertility
have (from the English Merton series) due
to their poor adaptability to our ecological
conditions (Georgiev, 1985; Christov,
2000). From the studied Italian cultivars with
high productivity was Mora de la punta
(404.6 Kkg/da). With weak vyielding are
Bianka di Verona (176.8 kg) and Modenes
(195.7 kg) (Georgiev et al., 2007).

The vyields are largely influenced by the
imbred features of the cultivar, the used
rootstocks and the applied agro-technics
(Lichev, 2005; Sotirov, 2015).

The purpose of the present study
was to identify productive events of
introduced cherry varieties and selected
elites under the conditions of the
Kyustendil region.

MATERIAL AND METHODS

The surveys are conducted in
2014-2016 at the Institute of Agriculture -
Kyustendil. Subject of study were the
introduced cherry cultivars Pobeda
Krimska, Vega, Merchant, Tragana
Edesis, Vanda and three selected elites —
Ne 6546, 6374 and 6541. Van is used as a
standard variety, and Bigarreau Burlat,
Bing and Kozerska are indicators of
widespread varieties under continually
changing climatic conditions.

The total area of the experimental
plantation is 5 da. The trees were grafted
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BbpXy CeMeHHa MaxasiebkoBa noa/10XKa
(Prunus mahaleb) n 3acageHun npes nponet-
Ta Ha 2002r. OTrnexpaHun ca npu HenosiMBe-
HW ycnoBusi U ca opMupaHn B CBO6OAHO
pacTala KopoHa, C BMCOYMHA Ha CcTBO/MA
40-45 cm.

MouBeHaTa MOBBLPXHOCT B MeXAy-
peavsaTa e nogabpxaHa B UepHa yrap, upes
nepuoanYHM MIMTKM NoYBOO6PaboTKu npes
BereTauuoHHUAT nepuog, a npes eceHTa ¢
opaH Ha gbnbounHa 15-18 cm. B pegosute
MBULUM € BHACSH TOTasleH xepouuma, Mnudo-
raH 480 CN (rnmudposar). PactutesnHaTa
3awmTa e nposexjaHa Cbr1acHO Bb3-
npuetara cxema 3a OTr/iexjaHe Ha T03u
OBOLEeH BuAg B WHCTUTYT no 3emegenuve -
KiocteHaun.

OTuMTaHeTO Ha nokasaTenute e
CbrNacHo yTebpAeHaTa Mmetoavka Ha Nedev
et al. (1979).

KpaTka xapakrepuctvka Ha MeTeopo-
nornyHute ycnoesus 3a nepuoga 2014-
2016r., cCBbp3aHN CbC COPTON3YyYaBaHETO.

2014r. — OT aHa/M3a Ha MeTeo-
pPOSIOTUYHNTE YC/IOBUA KOHCTaTupame, uye
rogvHarta e cneuuguyHa, OTHOCHO 06LOTO
KonnyectBO Ha Banexute (766.1 mm).
LbhTexbT Ha TO3M OBOLLEH BuA npoTeye
HOpManHo. 3a Mecel, anpua oTyeTeHaTa
cpegHoMeceyHa TeMnepaTypa Ha Bb3ayxa e
Hucka (10.9°C), a Ko/IMYecTBOTO Ha
BasiexuTe BUCoko (125.4 mm). Tosa gosege
[O MOHWXaBaHe npoueHTa Ha 3aBpbs3,
pecnexkTMBHO POAOBUTOCTTA Ha YepeLLoBuUTe
ObpBeTa. [lo Bpeme Ha 3peeHe Ha
nnofoBeTe npe3 MeceuuTe HU U 1on

cpegHomeceyHuTe Temnepatypu Ha
Bb3flyXa Ca 3HauuTesIHo Huckn (16.7°C u
20.8°C).

2015r. — ABCO/MIOTHO MUHUMaSTHUTE
Temnepatypu 3a meceuuTe MapT U anpun
65axa oT nopsagbka Ha MUHYC 5.8°C 1 MUHYC
5.7°C un npegusBukaxa 3abpxaHe Ha
AbpBeTata B NpUHyAWTENneH MOKoW [0
cpegata Ha anpwi. OTyeTeHata Makcu-
MasiHa TemnepaTypa npes mapTt v anpun 6e
17.7°C n 26.2°C. 3a meceuuTe OHU U 10N
nafHanoTo KOMIMYECTBO BasieXXW € HUCKO
46.2 mm 1 7.7 mm C B/IQXHOCT Ha Bb3ayxa
46.3%. ToBa pgosBefe [0 3HA4YUTESHO
NoYBEHO U aTMOCepHO 3acyllaBaHe.
KonnyecTBoTO Ha nagHanute Basiexu npes
TpUTe Meceum K1, aBryct U centemspu e

on (Prunus machaleb) rootstock in the
spring of 2002. They are grown under
irrigated conditions and are formed in a
free growing crown, with a stem height of
40-45 cm.

The soil surface in the spacing is
maintainas with black fallow, through
periodic shallow soil cultivation during the
vegetation period, and in autumn with
plowing at a depth of 15-18 cm. A total
herbicide Glyphan 480 SL (glyphosate)
was introduced into the strips. The plant
protection was carried out according to
the adopted scheme for cultivation of this
fruit species at the Institute of Agriculture -
Kyustendil.

The evaluation of the indicators is
according to the established methodology
of Nedev et al. (1979).

Brief  characterization of the
weather conditions for the 2014-2016
period related to the cultivation.

2014 — From the analysis of
meteorological conditions, we found that
the year mas specific with regard to the
total rainfall (766.1 mm). The flowering of
this fruit species was normal. For April,
the average monthly air temperature is
low (10.9°C) and the rainfall was high
(125.4 mm). This led to a decrease in
pollinated blossom fertilizet the
percentage of the cherry trees,
respectively to the fertility of the cherry
trees. During fruit ripening in June and
July, average monthly air temperatures
were significantly low (16.7°C and
20.8°C).

2015. - The absolutely minimum
temperatures for March and April were in
the range of - 5.8 °C and - 5.7°C and
caused the trees to remain in forced
dormancy until mid-April. The reported
maximum temperatures in March and
April were 17.7°C and 26.2°C. For June
and July, the amount quanlity of the
rainfall was 46.2 mm and 7.7 mm with
46.3% humidity. This led to significant soll
and atmospheric drought. The amount of
rainfall during the three months of July,
August and September was low (120.2
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HUcko (120.2 mm) ¢ aTMochepHa BNaXHOCT
47.3%. lNognHaTa e xapakTepHa Cc go6pwus
naoLoB ToBap Ha AbpBeTara M MacoBOTO
ns3gpebHsBaHe Ha NJ04OBETE.

2016r. — Ha 23 un 24 gqHyapu,
abCcoNTHUTE MUHUMASIHU TemnepaTypu Ha
Bb3gyxa [focTurHaxa A0 MuHyc 18.3°C u
MUHYyC 19.9°C.

YcTaHOBEHW ca noBpeay Mo mbhkute
U 6pos Ha UBETHUTe 3ayaTbuu B TaX. Ha
21% cpewy 22™ anpun c noHWXaBaHe
TemneparypaTa Ha Bb3gyxa A0 MUHYC 2°C,
letTuTe no HosoobGpasysalwma ce mnag
3aBpb3 651Xxa HUCKW. HAKOMKO AHM NO-KbCHO
Ha 27" anpwn 6e perucTpupaH NoBTOPEH
KbCeH nposieTeH Mpas. ABGCOMOTHO MWHU-
MasiHaTa Temneparypa 6e muHyc 4.0°C npu
NPOABL/KUTENHOCT Ha Bb3geicTeme 4.5 h.
YcTaHoBeHUTe nospeau npu copmupaHus
3aBpb3 Ha M3cnefBaHWTe COPTOBE U eNnTu
6axa 3HauuTenHu 6e3 CblLeCTBEHU pasnu-
Kn. YepeluoBaTta pekonta 6e KOMNPOMEHTH-
paHa noutn Ha 80-90%. MeTeoponornyHuTe
yCNoBuUs npes roguHuTe Ha nscnegsaHe He
oTroBapsxa Ha 6MONOrMyHUTE U3UCKBaHUA
Ha Jepellarta, nopagy KoeTo usyyaBaHuTe
COpTOBE W E€eNuTM He pasBuxa CcBouUTe
MOPAIOSIOrMYHU 1 PENPOLYKTUBHM NPOSIBU.

PE3YJITATU N OBCBXXOAHE

Mpe3 2014 v 2015r. HAMaA ycTaHo-
BEHW CbLLECTBEHM Pa3/IMKM OTHOCHO No-
NiyyeHuTe cpefHu fO6VBKM OT AbpBeTara.
Mpe3 nbpBarta rogvHa fobusa sapupa ot
16.3 kg (Vega) po 39.7 kg (Vanda), a
npes cnegpawata ot 23.7 kg (Bigarreau
Burlat) po 35.2 kg (Ne 6374) (Tabnuua 1).
EavHcTBeHo copTa Vanda npeBb3xoxaa
no JO6UB NOCOYEHUTE, KaTo MHAUKaTOpPU
3a LWMPOKO pasnpocTpaHeHW CcopToBe
Bigarreau Burlat, Bing n Kozerska.

Mpe3 2016r. npy BCUYKN COPTOBE U
enntn, AobuBbT Ha NNIOLOBE € CW/IHO
pefyunpaH, BC/eACTBME Ha 3arMeBaHe Ha
mMnaguTe 3aBpb3v, OT Bb3AENCTBMETO Ha
KbCHU MPONETHN MPa3oBe.

Mpwn Tesu ycnoBus, Hai-
CTyfoycToiumBn ce okasaxa enmt Ne
6541 n Pobeda Krimska, npu kouto ce
nonyumxa cboreeTHo 9.3 1 8.3 kg/abpso,

mm) and atmospheric humidity 47.3%.
The year was characterized by good fruit
load of the trees and the reduced size of
the fruit.

2016 — On January 23" and 24™,
the absolute minimum air temperatures
reached -18.3°C and -19.9°C.

Damage to the buds and dectease
of the number of young embryos have
been detected. During the night of 21% to
22™ April, with the air temperature
dropping to - 2°C, the damage to the
newly formed young fruits was low. A few
days later, on 27" April, a recurrent late
spring frost was recorded. The absolute
minimum temperature was -4.0°C with
impact duration of 4.5 hours. The
established defects in the formed fruits of
the cultivars and elites studied were
major, without significant differences. The
cherry harvest was compromised to
almost 80-90%. The weather conditions
during the years of the study did not meet
the cherry biological requirements, so the
studied cultivars and elites did not present
their morphological and reproductive
events.

RESULTS AND DISCUSSION

In 2014 and 2015, no significant
differences, were found regarding the
average yields of the trees. In the first
year the yield ranged from 16.3 kg (Vega)
to 39.7 kg (Vanda) and the next from 23.7
kg (Bigarreau Burlat) to 35.2 kg (Ne 6374)
(Table 1). Only the Vanda cultivar was
superior to those listed as indicators for
widespread varieties of Bigarreau Burlat,
Bing and Kozerska.

In 2016, for all varieties and elites,
the yield of berries was greatly reduced
due to the loss of the young fruits,
affected by the late spring frosts.

Under these conditions, elite Ne
6541 and Pobeda Krimska were found to
be the most resistant to cold weather, with
9.3 and 8.3 kgl/tree respectively, which
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KOUTO 3HAYMTEsSIHO NpeBuLIaBaT cTaHAap-
Ta Van (P<0.001, P<0.01) n octaHanute
coptoBe (Ta6numuya 1). MNMpe3 TpuTe roguHn
ce ycTaHOBsIBa TeHAeHuus copT Vega ga
nnogoAaBa  CpaBHWTENIHO  MO-Cnabo,
CNpsiMO OCTaHa/IMTe COPTOBE U E/INTM.

He e ycTtaHoBeHa CbllecTBEHaA
pasnuka mexay TpuTe oTbpaHu enutu u
cTaHgapTa.

significantly exceeded the Van standard
(P<0.001, P<0.01) and the other varieties
(Table 1). In the three years, there has
been a tendency for the Vega cultivar to
yield comparatively less than other
varieties and elites.

No significant difference was found
between the three selected elites and the
standard.

Ta6nuua 1. CpegeH Ao6GMB Ha njogoBe OT AbPBO Ha YepelloBU COPTOBE U

E€J/INTN NO TOANHN

Table. 1. Average fruit yield per tree of sweet cherry cultivars and elites for years

CopT/Ennt CpegeH gobuve Ha nnogoBe oT AbpBOo, (kg)
Cultivar/Elit Average fruit yield per tree, (kg)
2014 2015 2016
BaH/Van — st. 32.7 31.7 35
Ne 6546 26.0 ns 30.7 ns 3.7ns
Mobepna Kpnmcka/Pobeda Krimska 32.8 ns 29.3ns 8.3 ++
B. Bropna/Bigarreau Burlat 24.3 ns 23.7ns 3.5ns
Ne 6541 31.2ns 26.3ns 9.3 +++
Ne 6374 25.2 ns 35.2ns 3.3ns
Bera/Vega 16.3 ns 24.7 ns 1.8ns
Kosepcka/Kozerska 23.5ns 31.2ns 4.1ns
MepuaHT/Merchant 24.5 ns 28.3ns 4.3 ns
TparaHa Egecuc/Tragana Edesis 17.3 ns 30.3ns 5.0 ns
BaHnga/Vanda 39.7 ns 32.7ns 3.5ns
BuHr/Bing 38.7 ns 29.0ns 4.3 ns
F 1.66 0.54 411
SD 8.20 6.32 1.49
LSD 0.05 16.97 13.08 3.09

*ns - HegoKasaHn pasnvku, +/- npu (P<0.05),

++/-- npu (P<0.01), +++/--- npn (P<0.001).

*no significant difference, +/- npu (P<0.05), ++/-- npn (P<0.01), +++/--- npu (P<0.001).

CpefHo 3a nepuoja C MHOMO
[o6bp A06MB OT AbPBO Ce OT/MyaBat
coptoBeTte Vanda (36.2 kg), Bing (33.9
kg), Van (32.2 kg) n Pobeda Krimska
(31.1 kg). Bcuukm octaHanm copToBe U
ennTn umaTt goosbp goobus (Purypa 1).

As an average for the period, the
cultivars of Vanda (36.2kg), Bing
(33.9kg), Van (32.2kg) and Pobeda
Krimska (31.1kg) were distinguished for a
very good harvest. All the other cultivars
and elites had a good yield (Figure 1).
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®ur. 1. Jo6MB Ha N10A0BE OT AbPBO Ha YEPELIOBM COPTOBE U €INTH, CPEAHO 3a

nepuopga 2014-2015r.

Fig. 1. Fruit of yield per tree of sweet cherry cultivars and elites, average for the

period 2014-2015

KoehnumeHTbT Ha MpOAYKTUBHOCT
npsko ce Bausie OT  BUONOrMYHUTE
0COBGEHOCTM Ha BCEKN eaVH COPT U eNunT.
CpefHO 3a nepuvofja Ha wu3yyaBaHe
2014-2015r. no-BMCOK  cneundunyeH
[obnB mmaTt agbpBeTaTa Ha Bing (0.38
kg/cmz), cnpamo ctaHgapta Van (0.29
kg/cmz). Bucok koeuumeHT Ha npoayk-
TUBHOCT CbLO uma enmTt Ne 6374 (0.34
kg/cm?).

CoptoBeTe Vanda, Kozerska,
Vega 1 Ne 6541 (0.30 kg/cmz) noyTn He
ce pasnuyaBaT OT KoHTponata (0.29
kg/cmz). MeXanMHHO  MSCTO  3aemaT
Pobeda Krimska u Bigarreau Burlat (0.23
kg/cmz), Merchant n Tragana Edesis
(0.18 kg/cm?) (durypa 2).

The productivity coefficient was directly
influenced by the biological features of
each variety and elite. Average for the
study period 2014-2015, higher specific
yields had Bing trees (0.38 kg/cm)
compared to the standart Van (0.29
kg/cm). A high product coefficient also
has elite Ne 6374 (0.34 kg/cmz).

Varieties of Vanda, Kozerska,
Vega and No. 6541 (0.30 kg/cm) almost
did not differ from the control.
Intermediate yield was observed Pobeda
Krimska and Bigarreau Burlat (0.23
kg/cm), Merchant and Tragana Edesis
(0.18 kg/cm) (Figure 2).
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®ur. 2. KoednuMeHT Ha NPOAYKTUBHOCT Ha YepeLLIOBM COPTOBE U e/IMTN CpeaHo

3a nepuoga 2014-2015r.

Fig. 2. Productivity coefficient of the sweet cherry cultivars and elites, average

for the period 2014-2015

[JobnebT oOT egnHuua obem oOT
KOpOHWTE Ha [AbpBeTara, Bapupa B
pas3nNyHM rpaHnLuM. YCTaHOBEHA € Haii-
rosasama CTOI/IHOCT npu cTaHgapra Van
(2.65 kg/m ) Bmg (2.53 kg/m~), Ne 6546,
6374 (2. 42 kg/m) n Pobeda Krimska

(2.39 kg/m)
OcTtaHannTe CcOpPTOBE U  €IUTH
33eMar  MEXOUHHO  NoJIoKeHne — —

Blgarreau Burlat (1.98 kg/m ), Vega (1.88
kg/m ) n Merchant (1.77 kg/m®). Haii-
HUCHK € p,06I/IB'bT nonyyeH npu Tragana
Edesis (1.36 kg/m ) (Purypa 3).

The yield per unit volume of tree
crowns varied within a wide range. The
highest value was found for the Van
standard (2 65 kg/m) followed by Blng
(2.53 kg/m) 6546, 6374 (2. 42 kg/m)
and Pobeda Krimska (2.39 kg/m )

The other cultivars and elites had
an intermediate yield — Blgarreau Burlat
(1.98 kg/m3), Vega (1 88 kg/m) and
Merchant (1.77 kg/m ). The yleld
obtained for Tragana Edesis (1.36 kg/m®)
is the lowest (Figure 3).
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dwur. 3. Jo6MB OT eAnHMLA 0O6EM OT KOPOHUTE Ha AbpBeTara Npu YepeLLloBu
copToBE N eNNUTU cpegHo 3a nepmoga 2014-2015r.
Fig. 3. Yield per unit crown volume of sweet cherry varieties and elites average

for the period 2014-2015

13BOAM
> C MHoro fo6bp oo6us OT ObPBO
ce otnmnyaBat coptoeeTe Vanda (36.2
kg), Bing (33.9 kg), Van (32.2 kg) u
Pobeda Krimska (31.1 kg).
» Mo-BMCOK KoeMuMeHT Ha npo-
OYKTUBHOCT uMMaT [AbpBeTata Ha copT
Bing (0.38 kg/cm?), cneaganu ot ennt Ne
6374 (0.34 kg/cmz), CMPAMO KOHTposata
Van (0.29 kg/cmz).
> [Jo6buBbT OT eaumHuua obem OT
KOpoHMTE Ha AbpBeTara Bapupa OT 2.65
kg/m3 (Van) po 1.36 kg/m3 (Tragana
Edesis).

CONCLUSIONS

> The cultivars Vanda (36.2 Kkg),
Bing (33.9 kg), Van (32.2 kg) and Pobeda
Krimska (31.1 kg) are distinguished with
very good yield per tree.

> Higher vyields are obtained for
Bing (0.38 kg/cm?), followed by elite no.
6374 (0.34 kg/cmz) in comparison with
Van (0.29 kg/cmz).

> The yield per unit volume of tree
crowns varies from 2.65 kg/m3 (Van) to
1.36 kg/m® (Tragana Edesis).
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