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PE3OME

M3cnegBaHeTto e npoBefeHO B
NIMK3-TposH, npe3 nepuoga 2015-2017r.
TunnyHM 3a palioHa ca CBeT/I0CUBUTE
rOPCKM MOYBKM, C Kucena peakuus, cnabo
3anaceHu ¢ XpaHuTenHuW BewecTsa, bea-
HU Ha Xymyc. HacaxneHneto e cb3gane-
HO MO TpaHLIeeH MeTo/ ¢ NpeanocagbyHo
OpraHM4yHO TOpeHe, oOTrexja ce npu
HenosINBHU YCNOBUS.

MpoyyeHn ca 4 cnAvBOBM copTa
CTeHneii, Xanuta, Volio n YauaHcka
nenotuua, BbLPXY Noanoxkure Brompton,
GF 655-2, SJ A, Wavit, Wangenheims,
Prunus cerasifera (koHTpona) 3a Hanu-
Y/EeTO Ha XpPaHWUTEsSIHW efNleMeHTU B NncTa-
Ta 1 3HaYeHVEeTOo UM 3a pacTexa 1 naoao-
JaBaHeTo.

YcTaHOBEHO €, Ye OCHOBHOTO Cb-
ObpXaHne Ha XpaHuTeslHM BelecTBa B
nicTata Ha uscneBaHuTe CopTONoA/I0X-
KOBM KOMOMHaUuW e pasfiMyHo, B 3aBU-
cumMocT oT copTa. CbAbpXaHNETO Ha a3oT
B /mMcTaTa Ha [fgbpBeTaTa npu BCUYKK
BapvaHTU e MNO-HWUCKO OT YTBbpAeHuUTe
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SUMMARY

The study was conducted in RIMSA
Troyan during the period 2015-2017.
Typical of the region are the light gray
forest soils with acid reaction, poorly
stocked with nutrients, poor in humus.
The plantation was established according
to the trench method with preplanting
organic fertilization, as it is growun under
non-irrigated conditions.

Four plum cultivars of ’'Stanley’,
'Hanita’, 'Jojo’ and 'C. Lepotica’ were
studied on the rootstocks of Brompton,
GF 655-2, SJ A, Wavit, Wangenheims for
the presence of nutritional elements in
leaves and their significance for growth
and fruit bearing. Prunus cerasifera is the
control.

The main nutrient content in leaves
is different  for each rootstock
combination, depending on the cultivar.

The leaf nitrogen content for all variants is
below the average amount, which is
necessary for optimum vyield and good
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CpefHun HKBa, HEOBX0AUMM 3a ONTUMASTHU
[o6vBM 1 fO6pPO Ka4yecTBO Ha NoAoBeTeE.
Hali-HnCcKMTEe yCTaHOBEHW CTOMHOCTM ca
npy kombuHaummte Ha copT CTeHnen.
CbabpxaHneTo Ha ¢hocop € OKOMo w”
MasIKO Haf OnTMMasIHUTE CTOMHOCTM, a
CbAbPXaHNETO Ha Kaslunil € U3BbHpPeaHO
BMCOKO, 0COGEHO NMpU COPT XaHuTa.

KnouoBn gymn: cnveu, COpTOBE,
CbAbpXaHne Ha XpaHWTENIHW efleMEHTU B
nucrarta

YBO/[,

A3oTeT, P, K, Ca 1 Mg ca 0CHOBHU
XpaHUTesIHW MakpoesieMeHTu. HuTpaTHu-
AT U aMOHUEBUAT a30T Ca OCHOBHUTE
hopmu ycBoumM OT pacTeHusaTa. [pwu
HOpMasiHU YyCNnoBus, B A06pe aepupaHu
noyBK, HUTPATLT e AOMUHMpaLaTa qop-
Ma Ha N, KOATO pacTteHusaTa morat ga
yCcBOAT. TOW € /IeCHO NOABWXKEH B pacte-
HUATa, HO 3a CuUHTEe3a Ha NpPoTeUHU W
ApYyrv opraHuyHn cbeguHeHus Tpsbea ga
ce npeBbpHe B amoHuin (Barker and
Bryson, 2007).

A30TBHT € 0T pellaBalo 3HavYeHue
3a yBe/iMuyaBaHe Ha pacTexa B HayanoTo
Ha BereTauusaAta. Cnopeg Cole et al.
(2016) a30THOTO ChAbPXAHVE HA AbPBO €
200 g, a c nnogoBeTe CU KOCTUNKOBUTE
Bnaose wmsHacat go 1,5 kg N Ha ToH
npoAaykuuns rogmwHo. ObunyaiHa npakTuka
e [la ce MpuioXu asoTHO nojaxpaHsaHe B
[Ba OCHOBHMU eTana oT pactexa. [NbLpBoTo
NnpuIoXeHne ce npasu nNpes NponeTTa, 3a
ocurypsisaHe pacTtexa Ha nnogoBseTte wu
nicTata npes naToTo, 3a fa ce yBesmuu
MakCMMasiHO  KO/M4yecTBOTO  NOAO0BeE.
BTopuaT e npe3 eceHta cnep npubupaHe
Ha pekonTaTa, 3a Qfga ce ysenuuar
MaKkcMMasiHO pe3epBuTe B AbPBOTO.

O6uoto KonuyecTBo ¢occop B
noysara 4YecTo € MHOIO MO-BUCOKO OT
KOMIMYECTBOTO Ha/IMYHO B pacTeHuATa
(Cole et al., 2016). MogabpxaHeTo Ha
noaxoAsuia KoHueHTpaums Ha P B nou-
BEHVA pa3TBOp 3a NoemaHe OT pacTe-
HUATa, 3aBUCK OT OTHOCUTENHATa CKOpPOCT
Ha pasnaraHe Ha opraHW4yHOTO BELLECTBO
M OT CNOCcOBGHOCTTA Ha HeopraHuyHUTe

quality of fruit. The lowest values were
found for the combinations of 'Stanley'.

Phosphorus content was about and a little
above the optimum values, and calcium
content was extremely high, especially for
'Hanita’ cultivar.

Key words: plum, cultivars, leaf
nutrient content

INTRODUCTION

Nitrogen, P, K, Ca and Mg are the
main nutrient macroelements. Nitrate and
ammonium nitrogen are the basic forms
that can be absorbed by plants. Nitrate is
the dominant form of N that plants can
absorb under normal conditions, in well
aerated soils. It is easily travelling in
plants, but for the synthesis of proteins
and other organic compounds it has to be
transformed into ammonium (Barker and
Bryson, 2007).

Nitrogen is crucial for increasing
growth at the beginning of vegetation.
According to Cole et al. (2016) the
nitrogen content per tree is 200 g, and
with their fruits the stone fruit species
export up to 1.5 kg N per ton of production
per year. It is a common practice to apply
nitrogen in two major stages of growth.

The first application is made in spring to
ensure the growth of fruit and leaves in
the summer to maximize the amount of
fruit. The second is in autumn after
harvesting in order to maximize the
reserves in the tree.

The total amount of phosphorus in
the soil is often much higher than the
amount available in the plants (Cole et al.,
2016). Maintaining an  appropriate
concentration of P in the soil solution for
uptake by plants depends on the relative
rate of degradation of the organic matter
and on the ability of inorganic soil
fractions to fix soluble orthophosphates in
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(opakumm Ha nouysaTa ga oukcupar pas-
TBOpPUMM opTodhocaT B HepasTBopuMa
unn cnabopastesopuma opma.

3a nognomaraHe Ha pekonrtata ca
HEeobXoAMMUM FOIEMUN KOSIMYECTBA KaslLWiA.
MoBeyeTo OT TAX Ce noemar B paHHuUTe
nepuoam Ha pactex. B pesyntar Ha ToBa
€XEerojHo YyCBOsIBAHETO C njogoBaTa
pekonTta e okono 0,25 kg/t nnogose.

Ca n Mg B nousuTe, Nofo6HO Ha K,
npomn3xoxaar OT pasrpaxAaHeTo Ha Mu-
Hepasi, KOUTO CbAbpPXaT TE3UN e/IEMEHTHU
(Tisdale and Nelson, 1975). B cpaBHeHue
c Apyrm muHepann, Ca MOxe ga craHe
He[OCTbMNEH 3a pacTeHMATa OTHOCUTENHO
6BbP30, aKko NOYBUTE Ca CUJTHO U3CHXHAIU
unn  usnyxeun (Pilbeam and Morley,
2007). 3a pasnvka oT asoTa, dpocdopa u
Kauiis, KanumaT He ce M3non3Ba MoBTOp-
HO OT pacTeHusTa, 3aTtoBa He ce npu-
OBWKBa OT 3acTapsBawure KbM MoO-
MIaguTe Uu  No-gesTeslHMTe OpraHn u
TbKaHW. A0 TyK

OO6VKHOBEHO pacTeHusTa He cTpa-
JAaT OT HeAoCTUr Ha Kanuuii Tbil Kato
NnoYBMTE CbObPXAT AOCTATbYHO Kanuuii B
ycBomma hopma. TOpEHeTo C KasuneBu
TOpoBe ce npuaara npeayMHoO 3a nogo6-
psBaHe (OU3UKOXMMUYHWUTE CBOWCTBA Ha
KMCennTe 1 asikaJIHATE MOYBMK.

CvmMnTOMUTE Ha MarHesmeB Aedu-
uuT MoraT ga ce nosiBAT, korato Mg e
OrpaHn4yeH, Ho Te morat ga 6bgaT CBbp-
3aHM M C aHTarOHUCTUYHA BpPb3Ka MeXay
Mg IioHn (Mg2 +) n apyrn KaTMoHW. KoH-
KypeHuusita Ha Mg c ApyrM kaTumoHu 3a
rnoemaHe, Bapupa OT HaW-Bucokata Ao
Hai-HUCKaTa, KakTo criefBa
K>NH4+>Ca>Na (Mills and Jones, 1996).

NoBeyeTo MUKpOENemMeHTn ca no-
[OCTBIMHKU, KoraTto pH Ha noysaTa e nog 7.
KncennHHocTta Ha noyBaTa B/vsie Ha
pa3TBOPMMOCTTa Ha XpaHUTesIHUTE Bellec-
TBa 1 cfiegoBatesiHoO Ha HaJIMYHOCTTa UM.

OTrnexaaHeTo Ha cnMBoBata KynTy-
pa B M/I@HUHCKMN PETrMOHU, XapakTepusu-
pawm ce cbC cnabo NPOAYKTUBHU, KACEN
noysu, 6eAHN Ha XpaHUTENHW BELLECTBA,
U3MCKBa M3CMefBaHus 3a CbAbpXaHMETO
Ha XpaHuTesiHUTE eflIeMEHTU, KakTo B

insoluble or poorly soluble form.

Large amounts of calcium are
needed to support the crop. Most of them
are taken up in the early stages of growth.
As a result, annual fruit harvesting is
about 0.25 kg/t of fruit.

Ca and Mg in soils similar to K
originate from the decomposition of
minerals that contain these elements
(Tisdale and Nelson, 1975). Compared to
other minerals, Ca can become
inaccessible to plants relatively quickly if
the soil is very dry or leached (Pilbeam
and Morley, 2007). Unlike nitrogen,
phosphorus and potassium, calcium is not
reused by plants, so it does not move
from aging to younger and more active
organs and tissues.

Usually, the plants do not suffer
from calcium deficiency because the soils
contain enough calcium in digestible form.
Fertilizing with calcium fertilizers is mainly
used to improve the physicochemical
properties of acidic and alkaline soils.

Magnesium deficiency symptoms
may occur when Mg is not enough, but
they may also be associated with an
antagonistic bond between Mg ions
(Mg2+) and other cations. Competition of
Mg with other intake cations ranges from
the highest to the lowest as follows:
K>NH4+>Ca>Na (Mills and Jones, 1996).

Most microelements are more
affordable when soil pH is below 7. Soil
acidity affects the solubility of nutrients
and hence their availability.

Cultivation of plum in mountainous
regions, characterized by low productive,
acidic soils, poor in nutrients, requires
studies on the nutrient content of both soil
and leaves.
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noysarta, Taka U B nuctata. YUpes nmMctHata
AnarHoctuka ce onpegens akTnyeckoTo
HMBO Ha XpaHeHe. [laBa ce Bb3MOXHOCT 3a
paHHO onpefensHe HefOCTUIbT Ha JajeH
eNleMeHT 1 Bb3MOXHOCTTaA fa ce B3emar
HaBpeMeHHVU Mepku, Npean HapyllaBaHe Ha
HOPMaNIHOTO (YM3MOSIOTUYHO CBLCTOAHME Ha
pacTeHusTa, CBbpP3aHO C HamansBaHe Ha
pobusute (Kornov et al., 2017).

[pyro MHOro BaxxHo ycnosue, onpe-
Aensawo HanuuveTo (CbAbpXaHWeTo) Ha
efleMeHTUTe e COpTbT U KOMBUHaumuTe My
C pasfIyHW NOLJIOXKKM N TAXHaTa pas/imyHa
CMNOCOGHOCT Ja YCBOSIBAT XpaHWUTeNHuTe
BeLlecTBa, 3a KOeTo JinceaT uscneasaHus
npw cnusmte (Milosevic et al., 2013).

Nma v gpyrn daktopu, Kouto morat
Ja 6bAaT KOHTPONUpaHu, KaTo nnesenn uam
[OpeHax, KOWUTO [JaBaT OTpaKeHue BbpXy
aHanusa. 3aTtoBa MbpBUTE pe3yntatn ce
WHTepnpeTupar BHUMaTesiHo. O6Lo npasu-
no e, Yye Npe3 nNbpBarta rognHa npomMsiHaTa B
nporpamMata 3a ToOpoBe TpsbBa pJa ce
M3BDBPLUM CaMO aKo aHa/IMTUYHaTa CTOMHOCT
3a JajfileH eNeMeHT € B HeJoCTaTbyHUA UK
npekomMepHnst o06xeaT Ha Tabnuua 2. Ako
CTOHOCTTa € camo B HuCKaTta Wan Bucokarta
Kateropus, 3acnyxasa fa ce Hab6nogasat
HMBaTa Ha XpaHUTesIHUTE BellecTBa Npes3
cnejBawiara romHa, a He ga ce NpPoMeHs
nporpamMaTa 3a TOpoBe nMpe3 TekywaTa
roguHa. Ako obaye CTOMHOCTTa e nocnegno-
BaTe/IHO (B NPOAb/IKEHNE HA ABe unn nose-
Yye rofVHU) B HWUCKUA WM BUCOKUA Auana-
30H, KOPUTMPaLLOTO AeicTBME e onpasaaHo.

Mma pasnvyHm meToau 3a AuarHoc-
TMUMpaHe 1 yCTaHOBSIBAHe Ha XpaHUTesHO-
TO pasCcTPOICTBO, NPUUYMHEHO OT Aedmumta
UM NPEKOMEPHO CbAbpXaHWe Ha OCHOBHU
MaKpOHYTPUEHT B  OBOWHW  AbpBeTa.
AHanu3 Ha nucta 120 gHwW cnep MbrieH
UbTEX MOXe Aa 6bAe MHOIo TOYEH METO/,
3a XpaHuTeNnHa JuarHoctuka npu cnavea
(Singh-Sidhu and Kaundal, 2005).

HacToswoTo u3cnegBaHe wuma 3a
uen ga ycrtaHOBM Ha/IMYMETO Ha XpaHu-
TENHW efleMEHTU B siucTarta Ha CvBOBUTE
[ObpBeTa, 3HayeHWETO MM 3a pacTexa u
naofofasaHeTo Ha 4 copTa C/iMBu, BbpXY 6
NOAJIOXKN.

Leaf diagnostics determine the actual
nutrition level. It is possible to determine
early deficiency of an element and the
possibility to take timely measures before
disturbing the normal physiological state
of the plants associated with vyield
reduction (Kornov et al., 2017).

There are no research data on the
cultivar and its combinations with various
rootstocks. It is another very important
condition that determines the nutrient
content and their different ability to absorb
the nutrients (Milosevic et al., 2013).

There are other factors that can be
controlled, such as weeds or drainage,
that have an impact on the analysis.
Therefore, the first results are carefully
interpreted. The general rule is that during
the first year the change in the fertilizer
program should only be made if the
analytical value for an element is in the
insufficient or excessive range of Table 2.
If the value is only in the low or high
category it is desirable to monitor the
levels of nutrients next year rather than
changing the fertilizer program in the
current year. However, if the value is
consistent (for two or more years) in the
low or high range, the corrective action is
justified.

There are different methods to
diagnose and detect the nutrient intake
disorder caused by the deficiency or
excessive content of essential
macronutrients in fruit trees. Analysis of
the leaf 120 days after full flowering can
be a very accurate method of nutritional
diagnosis in plums (Singh-Sidhu and
Kaundal, 2005).

This study aims to determine the
nutrient availability in leaves of plum
trees, their importance for growth and
yield of 4 plum cultivars on 6 rootstocks.
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MATEPVAT N METOON

OnuteT e npoBegeH B UIMKS3-
TposH npe3 nepuvoga 2015-2017 .
TunuuHM 3a pailioHa ca CBeTNoCMBUTE
rOPCKM MoYBK, C Kucena peakuus, cnabo
3anaceHn C XpaHWTesSIHW  BeLlecTBa,
6eaHu Ha xymyc (Tabnvua 1).

MATERIAL AND METHODS

The experiment was conducted in
RIMSA Troyan during the period of 2015-
2017. The light gray forest soils with acid
reaction, poorly stocked with nutrients,
poor in humus are typical for the region
(Table 1).

Tabnuua 1. XuMnyeH cbCTaB Ha rnoysarta B ONUTHUA yyacTbk 3a 2015 T.
Table 1.Chemical soil composition in the experimental site in 2015.

bN6oYMHA P,Og K,0O Ca Xymyc/Humus
.D'Soil depth pH ZN;]\IH;;NOS mg/100g mg/100g Cmol/kg g y%
cm H,O KCI 99
0-20 51 4,7 15,6 5,2 22,8 10,60 2,32
20-40 50 4.1 8,6 0,5 18,9 17,00 1,00

HacaxpgeHneto e cb3gageHo Mo
TpaHWeeH MeTo4 C npeanocagbyHo
OpraHM4yHO TOpPEHe, BBLPXY CBET/IOCMBA
ropcka nousa, OTrnexaa ce npu Hemo-
nunBHW ycnoBud. Ha 13 roguiHa sb3pact
(B nepvoga Ha wuscnefBaHeTO) MexAay-
peavaTa ce noagbpXar B eCTecTBeH
TpeBocToil. [lpoyyeHn ca 4 copTa
CteHneii, Xanuta, Voiio u YauaHcka
nenotuua, Bbpxy NoA0XKUTE:

" CemeHHHn

Prunus cerasifera (Kbnrta gxaHka) -
KOHTpOna

Prunus domestica Wangenheims

] BeretaTnBHU

Prunus domestica Brompton

Prunus insititia SJ INRA GF 655-2

Prunus insititia SJ A

] MepuctemHa

Wavit

JinctHute npobu 3a aHaM3 Ha
asoT, pocchop, Kanuuii ca B3eTU npes
aBryct u ca obpaboTeHM B XMMMYECKA
nabopartopuss  Ha WIMK3-TposH, no
MEeTOAM KakTo crepga:

- a3oT — no Kengan

- ¢hochop — KOSTOPMMETPUYHO NpKU
penykTop xuapasuH cyndart

- KaIUUii — KOMMIEKCOMETPUYHO

OT4yeTeHn ca cpegHuTe fo6muBM OT
abpBo (kg).

Pesyntatute oT XMMWYHWUTE aHa-
N3N Ce CcpaBHSIBAT CbC CTaHAAPTHU
CTOMHOCTK, Taka 4e ce nosiydaBa pelTUHr

The plantation is established by
trench method with preplanting organic
fertilization, on light gray forest soil,
grown under non-irrigating conditions.
The interrows are maintained with natural
grassland at the age of 13 years (at the
period of the study). Four cultivars were
studied, such as ’'Stanley’, 'Hanita’, 'Jojo’
and 'Cacanska lepotica’ on the following
rootstocks:

" Seed

Prunus cerasifera (yellow cherry
plum) - control

Prunus domestica Wangenheims

" Vegetative

Prunus domestica Brompton

Prunus insititia SJ INRA GF 655-2

Prunus insititiaSJ A

" Meristem

Wavit

The leaf samples for analysis of
nitrogen, phosphorus, calcium were taken
in August and processed in a chemical
laboratory of RIMSA Troyan using the
following methods:

- nitrogen — Kjeldahl's method

- phosphorus — colorimetric with
hydrazine sulfate as a reducer

- calcium — complexometric

Average tree vyields (kg) were
reported.

The results of the chemical
analyzes are compared with standard
values, so that the nutritional status of the
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Ha XpaHuTesIHNA cTaTyc Ha oOBoLHaTa
rpagvHa. Tabnuua 2 gaBa CTaHO4apTHU
CTOMHOCTM 3a CbAbpXaHne Ha XUMUYHU-
Te efNleMeHTU B niucta OT C/IMBU, TepMu-
HUTE HefoCcTaTbYHW, HUCKW, HOPMasIHWU,
BUCOKW 1 U3NULWLIBLM Ce onpeaensT, Kakto
cnepga no Agriculture.vic.gov.au, (2017):
HepoctarbyHoCcT: Hanuue ca
CUMNTOMW Ha AedunLmnT; HUBOTO € TBbpae
HICKO 3a Hail-go6pa epeKTMBHOCT.
Hucbk: Hama BusyasniHu cumnTomu,
HMBOTO € MOoJ HOPMAaJIHOTO M MOXe fJda e
HeJoCTaTb4YHO 3a Hali-Aobpa e(eKTUBHOCT.
HopmanHa: Hama Bu3yanHu cumMmnTo-
MW; HMBOTO € HOopMasiHO U TpsAbsa ga e
afleKkBaTHO 3a Hail-gobpa eqpeKkTUBHOCT.
Bucoka: Hama Bu3yasiHu cumnTomu,
HMBOTO € HajJ HOPMaJIHOTO M MOXe fa
npuuvHN  aucbanaHc Ha XpaHuTesiHuTe
BellecTBa.
M3nmwbk: CumnTomMnTe Ha TOKCUY-
HOCT Morat fga npucbhbCcTBaT WM Aa He
NpuUCHLCTBAT; HMBOTO € TBbpAEe BUCOKO 3a
Hai-go6pa eheKTUBHOCT.

orchard is obtained. Table 2 gives
standard values for the content of
chemical elements in prunes, the terms
insufficient, low, normal, high and surplus
are determined as follows on
Agriculture.vic.gov.au, (2017):

Deficiency: There are symptoms of
deficiency; the level is too low for the best
performance.

Low: No visual symptoms; the level
is below normal and may be insufficient
for the best performance.

Normal: No visual symptoms; the
level is normal and should be adequate
for the best performance.

High: No visual symptoms; the
level is above normal and can cause
nutrient imbalance.

Excess: The toxicity symptoms
may or may not be present; the level is
too high for the best performance.

Ta6r||/|u,a 2. HMBa Ha 3anaceHOCT C OCHOBHMUTE XpaHUTESTHUN eNnneMeHTn B JIUCTa

npu cnuea
Table 2. Level of nutrient storage in plum leaves

Deficient Low Normal High Excess
Element

Hepoctur Hwucko HopmasiHo Bucoko N3nnwsK
N% <1.7 1.7-2.3 2.4-3.0 3.1-4.0 4.0+
P% <0.09 0.09-0.13 0.14-0.25 0.26-0.40 0.40+
K% <1.0 1.0-15 1.6-3.0 3.1-4.0 4.0+
Ca% <1.0 1.0-14 1.5-3.0 3.1-4.0 4.0+
Mg% <0.20 0.20-0.29 0.30-0.80 0.81-1.10 1.10+

PE3YJITATU N OBCBXXOJAHE
OCHOBHUAT XpaHuTesnieH enemeHT
A30T, uU3cnefBaH 3a Haauuve B nucrara
npw pasiMyHuTe  COPTOMOAJ/I0XKKOBU
KOMOMHauMK, Nokassa LUMPOKO BapupaHe
Mo BapuaHTu 1 No roguHu. MNpu copToBeTe
Ctenneil n YauvaHcka nenotuya HuBaTa
Ha asoTa B /cTata ca 3HauyuMTesIHO Mo-
HUCKM MpPX BCUYKM MOAJIOXKW, KaTo Mno-
BMCOKO CbAbpXaHUe € OTYETEHO npes3
2017 r, korato ca 6/M3kM A0 HopMata, HO
HepocTaTbyHW. CpefgHo 3a YauaHcka
nenotuuya 1.64%, a 3a Ctenneii 1.40%.

RESULTS AND DISCUSSION

The main nutrient element N, tested
for the presence in the leaves of the
various sorghum combinations, shows
wide variation in variants and years. For
'Stanley’ and ’'Cacanska lepotica’, the
nitrogen levels in leaves are significantly
lower in all rootstocks, as higher contents
were reported in 2017 when they were
close to normal but insufficient. Average
for 'Caganska lepotica’ it was 1.64% and
for 'Stanley’ 1.40%.

240



Hai-Hucknte konmnuyecTBa asoT, 3a
TpUTe roguHW, ca OTYETEHW Mpu CopTo-
NoA/I0XKOBUTE KOMOMHauun Ha CTeHNeNn.
Mpu TO3M copT [JO6MBUTE OT BCUYKM
BapvaHTK ca Hail-Huckn (Tabnmua 3).

Mpu coptoBeTe XaHuTta u Woiio
pasnvkata mexagy cpegHuTe CTOMHOCTU e
no-maJsika no roguHu, Kato uma 3HauuTen-
HU pa3nunuua no sapuaHty (Purypa 1).

Mpn copT XaHuTa BCcAKka crnepsailia
rogvHa ce oTuMTaT Nno-BMCOKN KONN4ecTsa
Ha/IM4eH a3oT MpU BCUYKM BapuaHTu (B
rpaHvum ot 1.61% npu Wangenheims go
1.96% npu Wavit 3a 2017). [Jjobusute Ha
COpPT XaHuta, BbpXYy Crabo pacTtawmTe
NOAMIOXKKN Ca Hal-HUCKWU, 3a roguHute B
KouTO e umasio pekonta (2015 n 2017).

AHaNIN3bT Ha CbAbPXKAHMETO Ha a30T
B /iMCcTaTa Ha [AbpBeTara nokassa Heo6-
XOAMMOCT OT BHAcsiHe Ha [AOMb/HUTENHO
KonunyecTtso a3oT. Hopmara 3a asota e 2.4-
3.0%, Ho copToBeTe XaHuTa u Woiio easa
gocturat Tesu HUBa B nocnegHute [Ase
roAVHK, KOeTO MOKasBa, Ye 3anacsiBauioTo
OpraHM4YHO TOpeHe nNpu Ccb3faBaHe Ha
HacaxXaeHneTo Beye HAMa HyXXHUTE 3anacu
3a nogfbpxaHe Heo6GXoAUMOTO 3a pacTe-
HMSITA KONMYECTBO a30T.
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The lowest nitrogen levels over the
three years were reported in the
rootstocks combinations of 'Stanley'. The
yields of all variants are the lowest for this
cultivar (Table 3).

For ’Hanitas and 'Jojo’, the
difference between the average values is
smaller in years, as there are significant
differences in the variants (Figure 1).

For ’'Hanita’, higher volumes of
available nitrogen were recorded in all
variants for every year (ranging from
1.61% for Wangenheims to 1.96% for
Wavit for 2017). The lowest vyields of
'Hanita’ are found on the slightly growing
rootstocks in the harvest years (2015 and
2017).

The nitrogen content analysis of
tree leaves indicates the need for
additional nitrogen. The nitrogen norm is
2.4-3.0%, but 'Hanita’ and 'Jojo’ cultivars
barely reach these levels over the past
two years, indicating that the stocking
organic fertilizer no longer has the
necessary reserves to maintain the
amount of nitrogen required for plants.

GF 655-2 _—
] Wavit | ——
P.cerasifera | et
Brompton |EEESE——
GF$55-2
SIA |
Wayit | IE——
Wangenheims | I—

Brompton ]

P.cerasifera |

Jojo
2017

Stenley

dur. 1. C'b,EI,'bp)KaHI/Ie Ha A30T B Jiuctata Ha COpTONOA/TI0XXKOBM KOM6I/IHaLI,I/II/I npu

cnuswu (2015-2017)

Fig. 1. Nitrogen content in leaves of plum rootstock combinations (2015-2017)
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3a nepuoga Ha u3cnenBaHeTo
Hai-BUCOKM A06MBM Ca MOMy4YeHu npe3
nbpeara 2015 r, kato 3a copT XaHuta Te
ca ot 25 go 40 kg or AbpBO U 3a
YauyaHcka nenotmua ca ot 30 go 55 kg ot

abpBo  (Tabnumuya 3). [lMpes 2017
[0o6UBUTE ca MO-HUCKM KaTo U0, HO
CblMTE COPTOBE Ca C  MO-BUCOKU

pesynTatu, CrpsiMo KOHTposiaTa.

For the period of the survey, the
highest yields were obtained in the first
year - 2015, whereas for 'Hanita’ they are
from 25 to 40 kg per tree and for
'Cacanska lepotica’ from 30 to 55 kg per
tree (Table 3). In 2017 yields are lower in
general, but the same cultivars have
higher scores than control.

Tabnuua 3. Jo6us oT AbpBO (Kg) HAa COPTONOANOXKKOBU KOMOMHaLMN NPU C/UBU
(2015-2017) Table 3. Yield per tree (kg) of combinations between various
rootstocks and plum cultivars (2015-2017)

Brompton GF 655-2 SJA Wavit Wangenheims P. cerasifera

2015
Stanley 55 3,3 03 0,6 0,5 0,5
Hanita 40,0 37,7 28,3 25,0 24,3 41,0
Jojo 15,5 12,0 9,0 10,5
Cacanska lepotica 35,0 28,3 29,3 450 12,7 55,0
2017
Stanley 0,4 0,4 03 0,5 0,3 0,8
Hanita 16,5 20,7 110 75 25 8,3
Jojo 6,0 3,0 50 6,5
Cacanska lepotica 9,0 10,0 90 125 4,5 7,5

MpaBu BnevyaT/ieHWEe MO-BUCOKUAT
NpoLeHT n3HOC Ha dpocop npe3 2016 r
Ha coprtoBeTe YayaHcka nenotuua 0,51%
cpegHo 3a KoMOuHauumvTe Ha copTa U
0,50% 3a KOMOMHauuuTe Ha XaHuTa,
Kakto U nosevyeto KoMOuHauuum Ha CTeH-
nen (Brompton 0,58%; GF 655-2 0,50%
YMEPEHO A0 CW/IHO pacTawm u Vavit —
0,54% cna6o pactawa (durypa 2).

Mpe3 2017 r npu BCUYKU BapuaHTU
oT copT CTeHNneli cbabpXaHMETO Ha dhoc-
dop e Hail-masiko, cnefasaHn OT KOMOGUHa-
uuuTe Ha copT Moiio (B pamkute ot 0,32%
no 0,50%), koeTo e Masiko Haj onpeje-
NeHVTe ONTUMa/IHW HUBA 3a Ha/mune Ha
TO3M efleMeHT B /ucTata, a WMEHHO
(0,18-0,35%). [pu coptoBeTe YauyaHcka
nenoTtuua n XaHuTa Mma CEepuo3HO HaBu-
lWaBaHe Ha Tesn CTOWHOCTU, BBNPEKM
OoTYeTEHUTE BUCOKU f06MBY 3a 2017 r 1 npn
[Bara coprTa.

There is a higher percentage of
phosphorus exports in 2016 for
'Cacanska lepotica’ - 0.51%, on average
for combinations of the cultivar and
0.50% for ’'Hanita’ combinations, and
most of the combinations of ’'Stanley’
(Brompton 0.58%, GF 655-2 0.50%
moderately to highly growing and Vavit —
0.54% slightly growing (Figure 2).

In 2017, for all variants of 'Stanley’,
the phosphorus content is at least
followed by combinations of 'Jojo’ (within
0,32% to 0,50%), which is slightly above
the optimal levels for this element
availability in the leaves, namely
(0.18-0.35%). ’'Cacanska lepotica’ and
'Hanita’ considerably exceed these
values, despite the high yields for 2017 in
both cultivars.
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CbabpXaHneTo Ha kaniuuii (Purypa
3) B nuctata Ha AbpBeTata npu BCUUKK
copToBe e Haj Hopmarta oT 1,9-2,6%. lNpu
copt CrTeHneit cToiHOCTUTE ca npuban-
3UTENIHO efHakBM npe3 roAuMHWTE Ha
uscnegBaHeto — okoso 3%, a npu
BapvaHTUTEe OT COpPT XaHuTa € OT4YeTeHOo
rofsiMo BapvipaHe no rogvHu (ot 1,9% 3a
2016 r o 4,56% 3a 2017) 1 U3KIOUNTESTHO
rofiemMmy, CTaTUCTUYECKM He  [oKa3aHw,
pasnuunsa no Noanoxku, 6es ornep cunata
UM Ha pacTex. W3BecTHO e, 4e CbC
3acTapsiBaHeTO Ha opraHutTe U TbKaHuTe
KO/IMYECTBOTO MY B TSIX CE YBE/IMYaBa.

N3BOAN

OCHOBHOTO CbhbpXaHWe Ha XpaHu-
TeNIHW BelecTBa B auctarta Ha uscneg-
BaHWTE COPTOMOAJI0KKOBM KOMBMHALMN e
pas3nnMyHo, B 3aBUCMMOCT OT copTa W
nokassa OTK/IOHEHWS OT ONTUMasHUTe
CTOWHOCTM 3a KynTypara.

CbAbpXaHMeTO Ha as3oT B siMctata
Ha gbpBeTarta npu BCUYKM BapuaHTu e no-
HACKO OT YTBbPAEHUTE CpPeaHuN HWBa,
HeobxoAMMM 3a ONTMMasHU [o6uBn W
[06p0o KayecTBO Ha N1040BETE, KaTo Hali-
HUCKUTE YCTAHOBEHW CTOWHOCTWM ca npwu
KOMOUHaumnTe Ha copT CTeHnel.

CbabpxaHneto Ha occop u
Kanuuii e Hap NpenopbyYMTENIHUTE HUBA,
0Cc06€eHO B1COKO e Npu copT XaHuTa.

YcTaHOBEHMAT OT TOBa Mpoy4yBaHe
XpaHuTeneH ancbanaHc, Npyu BCMYKN COPTO-
Be, Hajara fa ce npwnara Ha agekBaTHO
OonTMMaJ1IHO opraHo-MMHepasIHO TOpEeHe, 3a
6anaHcupaHe XpaHUTE/IHUA PeXuM  Ha
pacteHuaTa.

The calcium content (Figure 3) in
the tree leaves for all varieties is above
the standard of 1.9-2.6%. In 'Stanley’, the
values are approximately the same in the
years of survey — about 3%, and for the
variants of 'Hanita' is reported a great
variation in the years (from 1.9% in 2016
to 4.56% in 2017) and extremely large,
statistically not proven, differences for the
rootstocks, regardless of their growth
potential. It is known that with the aging
of organs and tissues, its amount
increases in them.

CONCLUSIONS

The main nutrient content in the
leaves of the studied combinations of
rootstocks and cultivars is different
depending on the cultivar and shows
deviations from the optimal values for the
crop.

The leaf nitrogen content for all
variants is below the average amount,
which is necessary for optimum yield and
good quality of fruit, as the lowest values
were found in the combinations of
'Stanley’ cultivar.

Phosphorus and calcium content is
above the recommended levels, as it was
especially high in 'Hanita’.

The nutritional imbalance found in
this study, in all cultivars, requires an
adequate optimal organo-mineral
fertilization to balance the diet of plants.
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PE3OME

MpoyyBaHeTOo € W3BLPLIEHO B
UIM>K3-TposH npes nepunoga 2016-2017 r.
OnNUTHOTO C/IMBOBO HacaxjeHwe OT copT
KatuHka ce oTtrnexga npu HEMoJSIMBHU
ycnosus,  BbpXy  MNCeBAONOA30/IUCTU
CBET/I0 CMBW FOPCKM NOYBMU.

B cratmara ca npeacTaBeHu
pesyntatn oT uscrneasaHe B/IMAHMETO Ha

pasnIMYHM  BapuaHTk Ha noaAbpxaHe
(yrap, ecTtecTBeH TPeBOCTOWM, W3KYCTBEH
TPEBOCTOIN), BbPXy BAAKHOCTTA Ha
noysara.

YCTaHOBEHO €, Ye npes3 NposieTHU-
Te Meceuu anpun v maii, Bnarosanace-
HOCTTa € Haii-Bucoka npu nogabpXXaHeTo
Ha no4yBeHaTa MOBBPXHOCT B W3KYCTBEH
TPEBOCTOIA (3Be3pgaH n yepBeHa
Bnacatka) - (2016 r. 22.83% - 32.90%;
2017 r. 23.40 - 31.50%), Haii-HKUCKa e npwu
BapuaHTa yrap.

Mpe3 neTHUTe Meceuu TeHAEeHUMs-
Ta ce 3anasBa. Hali-gobpa Bnarosanace-
HOCT Ha noyBaTa ce Hab6nogasa npu

Accepted: 30.05.2018

Published: 08.11.2018

SUMMARY

The study was carried out in
RIMSA Troyan during the period 2016-
2017. The experimental plum plantation of
'Katinka' cultivar is grown under non-
irrigated conditions on pseudopodzolic
light-gray forest soils.

The article presents the results of
the study on the impact of different
maintenance treatments (fallow, natural
grassland, artificial grassland) on soil
moisture.

The highest moisture reserve was
found during the spring months of April
and May in the artificial grassland (bird’s-
foot-trefoil and red fescue) - (2016,
22.83% - 32.90%; 2017 - 23.40 - 31.50%),
it was the lowest in the fallow treatment.

That trend remained in the summer.
The best soil moisture reserve was
observed in the artificial grassland
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BapvaHTa W3KYyCTBEH TPEBOCTON W npes
[JBeTe roguHN Ha n3cnegBaHus Nepuoa.

MoaabpXXaHeTo Ha nouyseHaTa
MOBBLPXHOCT B YMM (ECTECTBEH U N3KYCTBEH
TPEBOCTOI) NpX BUCOKA roguiliHa cyma Ha
Basniexute (2016 r. — 829.0 mm; 2017 r. —
983.2 mm) uma nonoxntesieH ePekT, BbpXy
B/larosanaceHoctra B KOpeHoobuTaemus
noyseH cnoit 0-60 cm.

KntouoBn aoymun: nogabpxaHe Ha
no4ysarta, Bfiaro3anaceHocT, c/imBa

yBO/[,

TpaguuMoHHa OBOLWHa KynTypa B
TPOAHCKMA pervoH e cnuearta. 3a nNpoTu-
yaHe Ha HOpMasiHa >XW3HeHa [eliHoCT
C/IMBUTE UMaT oOnpefesieHn N3NCKBaHWA
KbM KMMaTUYHUTE W MOYBEHWU YC/IOBUS.
OT kAMMaTU4yHUTE (akTopu Hali-ronsima
B3UCKaTEe/IHOCT MMaT KbM CbAbPXaHNETO
Ha Bnara B no4ysata WM Bb3Ayxa, kaTo
NA0AOHOCAT Hali-fobpe npu roguiHa
cyma Ha Banexute Hag 700 mm wu
OTHOCUTENIHA BM&XHOCT Ha Bb3gyxa
okono 70% (Spasov et al., 1969).

OCHOBHO c/fiMBOBaTa Kyntypa ce
oTriexga npu nogAgbpXaHe Ha Hacax-
[JeHVeTo B yrap uwaM 3adyvMmsiBaHe Ha
usnara nnow, Koeto e 6uno xapakrepHo
B MMWHa/IOTO MpPU CTapute eKCTEH3WBHU
rpaguHn.

HayuHn nscnepsaHus nokaseart, ye
cnen npoab/KATENIHO MoAAbpXaHe Ha
noysata B YepHa yrap, PpsA3Ko ce
B/olwasaT arpo ¢snyHute U CBOMCTBA
(Merwin, 2004).

EnvMuHMpaHeTo navn pegykumnsTa B
6pos Ha No4yBOOOPAOOTKMTE, 3a CMeETKa
Ha OTINexgaHeTo Ha KynTypu 3a 3efleHo
TOpeHe WM  MynuupaHe, nogabpxa
CTPyKTypara Ha MnouysTa W yBe/nnyasa
Bnarosagbpxawmsa 0 kanayuteT (Abdul-
Baki and Teasdale, 1994; Dinkova et al.,
2007; Reeve et al., 2013). Mo TO31 Ha4uH
ce HamansiBa MNOBBbPXHOCTHUAT OTTOK,
n3napeHneTo OT Mo4yBeHaTa NOBBPXHOCT
W NoAMOYBEHUTE BOAHWM 3amacu ce
yBenuyasat (Savory and Butterfield,
1999; Devyatov et al., 2000).

treatment during both years of the studied
period.

Maintaining the soil surface in turf
(natural and artificial grassland) at a high
annual rainfall (2016 — 829.0 mm, 2017 —
983.2 mm) has a beneficial effect on the
moisture reserve in the root soil layer 0-60
cm.

Key words: soil maintenance,

moisture reserve, plum

INTRODUCTION

Plum is a traditional fruit tree for the
Troyan region. Plums have certain
requirements for climatic and soil
conditions for their normal development.

They have the highest requirements for
soil and air moisture, as their yield is the
highest in annual rainfall rate over 700
mm and relative air humidity about 70%
(Spasov et al., 1969).

In principle, plum is grown on fallow
or turfgrass, which was formerly typical of
the old extensive gardens.

Scientific studies show that after
long-term maintenance of soil in fallow, its
agro-physical properties deteriorate
sharply (Merwin, 2004).

The elimination or reduction in the
number of soil cultivation, at the expense
of growing crops for green fertilization or
mulching, maintains the soil structure and
increases its moisture-retaining capacity
(Abdul-Baki and Teasdale 1994, Dinkova
et al,, 2007, Reeve et al. 2013). This
reduces surface runoff, evaporation from
the soil surface and underground water
reserves are increased (Savory and
Butterfield, 1999; Devyatov et al., 2000).
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3acABaHeTO Ha  MHOroroAuvLiHu
TPEeBW Kato MOAKY/NTypa, Hamupa npuio-
XeHve TaMm, KbAeTo KVMa [0CTaTbyHU
KOMMyecTsa WM NpasBWIHO pasnpegeneHu
npes roguHata Banexu, B HAKOW OT
TUNUYHUTE MAAHWHCKN N NOMYMaHNHCKN
OBOLLAPCKM paiioHn Ha cTpaHaTa. 3acs-
BAHETO Ha MHOrorogulHM Tpesu noj
hopmaTa Ha noakynTypa ce u3BbpLUBA
KaTo LASIOCTHO 3a4/MsiBaHe.

TbiA KaTo MNO-NPOAB/HKUTESTHOTO
3acyllaBaHe 3a palioHMTe Ha HawaTa
CTpaHa HacTbnBa npes3 BTopaTa MosioBu-
Ha Ha N1AToTO, NapanenHo C KOeTo U epo-
3MOHHUTE MpOoLLeCK NOCTENEHHO 3aTMXBaT,
Hali-npaBW/IHO e 3aceTuTe KynTypu pJa
Morar ga ce npubupart npes To3u nepunog,
3a [a ce OTCTpaHW KOHKypeHuuAaTa no
OTHOLLEHMe Ha MouyBeHata  Bnara
(Klochkov, 1967).

HepoctatbuHy KonuvecTtBa Base-
XN, HepaBHOMEPHO pasnpefeneHu npes
BeretauuaTa, He 3a40BONsBaT MOTPeo6-
HOCTUTE OT B/lara Ha Kyntypara.

TpagUUMOHHO B MNAAHUHCKATE U
npeannaHVHCK1TE paioHn CNBOBUTE Ha-
caxeHuns ce oTrnexagar npu HenosiMBHA
ycnosus. CpefHo 3a nepuoja Ha Bereta-
uns BanexuTte 3a TPOSHCKUSA paiioH ca
471,4 mm (Sabev and Stanev, 1963).

N npe3 gBeTte roavHu Ha u3cnepn-
BaHWA nepuoj, cymarta Ha BanexuTe npes
BeretauuaTa e Hag cpefHute (2016 r. —
563,1 mm; 2017 r. — 701,1 mm). Te3u
KonmMuecTBa BasleXu ca JocTaTbyHW 3a
HOpPM&J/THO NpoTUYaHe Ha BUONOTUYHUTE U
(OU3MOMOTMYHKM MPOLLECU Ha CMBOBUTE
AbpBeTa oT copT KaTtunHka.

C HacTosiata pa3paboTka cu nocra-
BMXME 3a Len Ja npocrneaymM Kak BAvssaT
pasnuyHuTe cMcTeMUTE 3a NoAAbpXaHe Ha
noyseHata NOBBLPXHOCT B MAaA0 CAMBOBO
Hacax/eHue, Bbpxy BarosanacsiBaHeTo Ha
noysara npes BeretauusTa.

MATEPWNAN N METO4WA

OnutbT e npoBepeH npe3 2016-
2017 r. B WIDK3-TposH B C/MBOBO
HacaxgeHne oT copT KaTuHka, BbpPXY
nognoxka Fereley, cb3gageHo npes 2010

The sowing of perennial grasses as
subculture is used where the annual
precipitation is sufficient and well
distributed throughout the year, in some of
the typical mountain and semi-
mountainous fruit-growing regions of the
country. The sowing of perennial grasses
in the form of subculture is carried out on
turfgrass.

As longer droughts in our country
occur in the second half of summer, while
the erosion processes are gradually
dwindling, it is most likely that sown crops
can be harvested during this period in
order to eliminate competition in terms of
soil moisture (Klochkov, 1967).

Insufficient rainfall amount,
unevenly distributed during vegetation,
does not satisfy the crop's moisture
needs.

Traditionally, plum plantations are
grown under non-irrigated conditions in
mountain and foothill areas. The
precipitation for the region of Troyan is
471.4 mm (Sabev and Stanev, 1963).

During both years of the survey
period, the rainfall amount during
vegetation is above average (2016 -
563.1 mm, 2017 - 701.1 mm). That
rainfall amount is sufficient for the normal
course of the biological and physiological
processes of plum trees of ’'Katinka’
cultivar.

Our goal in this paper is to follow
what is the influence of the various soll
maintenance systems over soil moisture
reserve during vegetation in a young plum
plantation.

MATERIAL AND METHODS
The experiment was carried out in
2016-2017 in RIMSA-Troyan in a plum
plantation of ’'Katinka' cultivar, on a
Fereley rootstock, created in 2010 on an
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r. Ha naow, oT 8 da. M3noxeHNeTo Ha
CK/IOHa e cesepo3anagHo, C Hak/oH 4-5°.
Cxemarta Ha 3acaxjaHe e 5x3 m.

B nepuoga Ha npoyysaHeTo ca
M3BbPLUEHN M3MEPBaHWSA Ha Xxoja Ha
nokasarenute Temnepatypa n Baexwu,
KaTo ca CpaBHEHW CbC cpegHuTe 3a 10-
rogyeH nepuog U e OTYETEHO B/IUSHMETO
UM BBbPXY Biaro3anaceHocTTa Ha noysara.

YcTaHOBEHA € BflaXHOCTTa Ha
rnoysata npu criegHNTE BapuaHTu:

1. YepHa yrap — nogabpxaHe Ha
Mexaypeausita B yrap, 4pes AMKCKyBaHe;

2. EcTectBeH  TpeBocTOl
3auMmsiBaHe Ha  mexaypegusta  C
€CTeCTBEHN MHOTOroANLIHY TPEBU;

3.  W3KycTBEH  TpeBOCTOIA
3aumMmsiBaHe Ha mexaypeausaTa ¢ TpeBHa
cmecka OT 6060BM W XXUTHW TPEBU B
cboTHoweHue (1:1), c BuaoBeTe: 3Be34aH
1 YepBeHa Bnacarka, mpu NoceBHa HopMa
5 kg/da;

UepHaTa yrap ce nogabpxa c
NANTKA NOYBEHN 06PaBOTKMN HAKOJIKO MbTH
npe3 BeretauMoHHMS UMKbA. KoceHeTo B
3aTpeBEHMTE BapuaHTK Ce U3BbpLUBA ABa
MbTU FOAMNLLHO.

CbabpXaHMeTo Ha nouyseHa Bnara
e onpefeneHo Mo TEernoBHUA MeTog U
N34YUC/IEHO B NPOLLEHTN, KaTo ca B3UMaHu
NMoYBeHN NPO6U CbHC COHAA, NMOCMNONHO, OT
net Agbn6ouynHu (0-10 cm, 10-20 cm, 20-
30 cm, 30-40 cm, 40-60 cm) B Tpu
NMOBTOPEHUS.

BogHuAaT 3anac B 60 cm no4seH
cnoii e n3uncneH no oopmynara;

W=10.H.a.V (m*/da)

W — BojeH 3anac;

H — o6emHa NAbTHOCT;

O — MOLLHOCT Ha XOPU30HTa;

V — NpoueHT Ha Biararta.

PE3YJITATN N OBCb)XXAAHE

CnuBata e Bnarono6uBa OBOLUHA
KynTypa W 3anasBaHeTo Ha mnouyBeHata
Bnara npes BeretTauusita, upes pasinyHu
CUCTEMW Ha NogabpxkaHe Ha noysata € oT
CbLECTBEHO 3HAYeHWe, KaKTo 3a M3XpaH-
BAHETO Ha Tekyllata pekonTa, Taka M 3a
HaTpynBaHeTo Ha pPe3epBHU XPaHUTESNTHU

area of 8 da. The slope has northwestern
exposure with 4-5°. The planting pattern is
5x3 m.

Temperature and rainfall
measurements were compared with the
average for a 10-year period and their
impact on soil moisture reserve was taken
into account during the survey period.

Soil moisture is studied in the
following treatments:
1. Fallow — the row-spacing is

maintained as a fallow by disking;

2. Natural grassland - the row-
spacing is covered by turfgrass of natural
perennial grasses;

3. Artificial grassland — the row-
spacing is covered by turfgrass of grass
mixture from legume and grasses in ratio
(1;1) by bird’'s-foot-trefoil and red fescue
at a sowing rate of 5 kg/da;

The fallow is maintained with
shallow soil treatments several times
during the vegetation cycle. Mowing in
grassed treatment is done twice a year.

The soil moisture content is
determined by the weighting method and
calculated as a percentage by taking soil
samples with a drill of five depths (0-10
cm, 10-20 cm, 20-30 cm, 30-40 cm, 40-
60 cm) in three repetitions.

The water reserve in a 60 cm saoil
layer is calculated using the formula:

W=10.H.a.V (m*/da)

W — water reserve;

H — volume density;

a — soil horizon depths;

V — moisture percentage.

RESULTS AND DISCUSSION
Plum is a moisture-loving orchard
crop and preserving soil moisture through
vegetation by maintaining various soll
systems is essential both for supporting
the current crop and for the accumulation
of reserve nutrients for the next year.
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BelllecTBa 3a cnefpallaTta rogumHa. Bcmuko
TOBa € B MNpsika 3aBUCUMOCT OT OCHOBHUTE
KnMmaTuyHM  haktopu — Temnepartypa,
Ba/IEXMU.

MpocneasBaikn xofa Ha dakTopute
npes roguHuUTe Ha UW3C/efBaHeTo U
JeceTroaniieH 6asnceH nepmos e oT4eTEeHO
No-CbLUECTBEHO OTK/IOHEHME Ha Temnepa-
TypaTta Ha 3UMHUTEe MeceLM, CnpsMo cpen-
HaTa 3a AeceT roguwHUS nepuog — npes
mecel, ssHyapu Ha 2017 r. (¢ muHyc 5,3 °C
no-Hucka) n mecew, cespyapu Ha 2016 r. (c
5,4 °C no-sucoka) (durypa 1).

All this is in direct dependence on the
main climatic factors — temperature,
rainfall.

Following the course of factors
during the survey years and the 10-year
base period, a more significant deviation
of the winter temperature was reported,
compared to the average for the ten-year
period in January of 2017 (minus 5.3 °C
lower), and February 2016 (by 5.4 °C
higher) (Figure 1).
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dur. 1. CpegHO MecedyHu TemnepaTtypu m mMeceyHu Basiexu 3a 2016-2017 n

cpefHuTe 3a nepuopa 2007-2016

Fig. 1. Average monthly temperatures and monthly rainfall for 2016-2017 and

average for the period 2007-2016

BereTaunoHH/UTE TemnepaTtypu 3a
nuscnegBaHuTe roAvMHW crefBart TeHOeH-
uusTa Ha geceT roguwHna nepuoa, Kato
C Hai-ronsAMo OTKIOHEHMe e Mecel|
anpun Ha 2016 1. ¢ 2,3°C (durypa 1).

loguwHata cyma Ha Banexute 3a
2016 r. e no-manka ¢ 14,9 mm, crnpsamo
cpepgHata 3a  10-rogvwHua  nepuog
(843,9 mm), a 3a 2017 r. e no-ronsmMa
cbC 139,3 mm. (durypa 2.).

The vegetation temperatures for
the analyzed years follow the trend of the
ten-year period, with the biggest deviation
being April 2016 by 2.3 °C (Figure 1).

Annual rainfall amount in 2016 is
14.9 mm less than the average for the
10-year period (843.9 mm) and it is
higher with 139.3 mm for 2017 (Figure 2).

250



1000 -
900 +—
800 -
700 -
600 +

E 500
400 -
300 -
200 +
100 -

0 =

2016

2017

— - IrOgHLI.IHVi BaNeXuH
——_annualrainfall

W BEreTaLMOHHU BANeKM
vegetation rainfall

2007-2016

dur. 2. NlognwHm v BeretauMoHHU Basiexun 3a 2016-2017 n cpegHuTe 3a nepuoga

2007-2016 .

Fig. 2. Annual and vegetative rainfall for 2016-2017 and average for the period

2007-2016

[Mo-BUCOKMTE KOMIMYECTBA Basiexu
npe3 2017 r. ca gocrarbyHu 3a 3a40BO-
nsaBaHe noTpebHoOCTUTE Ha CcnuBuTe OT
Bflara, Ho OCHOBEH HeJoCTaTbk € Hepas-
HOMEpPHOTO WM pasnpefenieHne npes
rogMHaTa u Hali-Beye npes BereTauuoH-
HUa nepuofd. lNpe3 meceuuTte anpua u
Mali 1 Ha ABeTe roAvHN BanieXxuTe ca Haf,
cpegHUTe 3a feceT ToAMLHUA nepuog.
MNpe3 wmeceunTe HM W HOIWU, KOrato
BoAata e Hail-Heobxoauma, Tbi KaTto
CbBnagar ¢ MHTEH3NBHOTO HapacTBaHe ”
3peeHe Ha nnogosete npu copt KatuHka,
3a 2016 r. cymara Ha Basiexu e asa noutu
no-manka oOT cpefgHata 3a 6a30BuA
nepvogd, a npe3 2017 r. (toHn-113,3 mm)
cbBnaga, tonu (186,6 mm) e gga NbTU
no-sucoka (durypa 2).

HawwuTe npoy4ysaHus KOpeCcrnoHau-
pat ¢ uscneasaHusAta Ha Mihaylova et al.,
(2002), cnopen KOMTO BNaKHOCTTA Ha
noysara e BapuabunHa Mo Ce30HW, B
3aBMCMMOCT OT CTeneHTa Ha 06LWoTo
OBJIAXHSABAHe Npe3 CbLOTBETHUTE Nepuo-
an. Hali-guHamnyHo TA ce NpOMeHs B
cnoesete 0-10 cm u 10-20 cm. Pesyn-
TaTUTe ce NOoTBbPXAABaT 1 OT u3cnensa-
Husa Ha Miletic et al., (2010) 3a cpaBHU-
TeNIHN aHan3W Ha npuiaraHe Ha pasnuy-
HM CUCTEMW Ha nogabpXaHe n obpaboT-

Higher rainfall amount in 2017 is
sufficient to satisfy the plum’s needs from
moisture, but their main disadvantage is
their uneven distribution over the year
and, most importantly, during the growing
season. In April and May and in both
years the rainfall is above the average for
the ten-year period. In June and July,
when water is most needed, as coinciding
with the intense growth and ripening of
'Katinka’, the rainfall amount in 2016 is
twice as low as the average for the base
period, and in 2017 (June-113.3 mm)
coincides, July (186.6 mm) is twice as
high (Figure 2).

Our studies correspond to the
studies by Mihaylova et al., (2002) that
soil humidity is variable in seasons,
depending on the degree of general
humidification during the respective
periods. It changes most dynamically in
the layers 0-10 cm and 10-20 cm.

The results are confirmed by Miletic et al.,
(2010) for comparative analyzes of the
application of various soil management
and treatment systems, varying according
to agro-ecological conditions.
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Ka Ha nouysaTa, Bapupalin B 3aBUCUMOCT
OT arpoeKkosiIorMyHuUTE YCNOoBUS.

B 3aBucMmMOCT OT npuioxeHaTa
cucTemMa Ha nogAbpXaHe Ha nouysarta B
Halma onNuT ce BUXAa, Ye B Ha4YasioTo Ha
BEreTalMoHHUSA Mnepuos M. anpuia n M.
Maii 1u npe3 ABeTe roAvHW, MoyBeHaTa
Bflara CbxpaHeHa BbB BapumaHTa 4depHa
yrap e Haii-mMa/iko 3a BCUYKM Ob/I60YMHN
(ot 21,15 po 27,35% 3a 2016 r. n ot
17,08 po 19,44% 3a 2017 r.). No-BMcoka
B/T&XHOCT € OTYeTeHa BbB BCUYKW CMOeBe
npu 3aTpeBeHWUTe BapuaHTu. MNpu BapuaHTa
W3KYCTBEH TPEBOCTOW Haii-BUCOKUTE CTOI-
HocTu ca B cnos 40-60 cm, 2016 r.-32,90%;
2017 r.-31,50% (Tabnuua 1).

Depending on the application of
the soil management system, in our
experiment it can be seen that at the
beginning of the growing season in April
and May in both years, the soil moisture
stored in the fallow treatment is the least
for all depths, 15 to 27.35% for 2016 and
from 17.08 to 19.44% for 2017). Higher
humidity is recorded in all layers for
grassed treatments. In the treatment with
the artificial grassland, the highest values
are in the layer 40-60 cm, 2016- 32.90%;
2017-31.50% (Table 1).

Tabnuua 1. BnaxHocT Ha nousata (%) npu pasnuyHm sapnaHtn 2016-2017
Table 1. Soil moisture (%) at different treatments 2016-2017

|
YepHa yrap
Clean cultivation

EcTecTBeH TpeBOCTON W3KyCcTBEH TPEBOCTOW

Natural grassland Artificial grassland

Meceun [Obn604nHM

Month  Depth (cm) 2016 2017 2016 2017 2016 2017
V-V 0-10 22,68 17,48 25,54 23,88 24,37 26,52
10-20 22,79 17,08 23,65 22,76 22,83 23,40
20-30 21,15 17,87 28,06 25,79 25,34 27,00
30-40 27,35 19,10 30,69 30,30 31,07 30,15
40-60 26,12 19,44 30,40 28,99 32,90 31,50
VI 0-10 15,43 18,25 19,54 21,30 14,53 21,17
10-20 21,37 18,09 21,71 20,66 13,56 22,37
20-30 25,04 19,48 22,84 23,50 18,97 26,40
30-40 26,92 20,38 22,45 28,51 24,31 29,81
40-60 24,24 20,40 23,20 27,81 25,55 30,40
Vi 0-10 15,93 19,01 15,14 18,73 17,43 15,81
10-20 19,83 19,10 15,07 18,55 20,27 21,35
20-30 22,89 21,09 22,30 21,21 27,42 25,80
30-40 22,57 21,66 22,41 26,73 27,78 29,46
40-60 21,63 21,37 22,86 26,63 27,23 29,30
VIII 0-10 15,94 12,40 15,08 14,37 16,61 16,79
10-20 18,46 18,98 16,11 17,16 25,30 15,44
20-30 23,19 20,29 24,87 20,85 25,74 26,34
30-40 24,74 20,34 24,59 22,46 24,92 26,89
40-60 23,82 18,30 25,58 22,49 25,44 27,92
IX 0-10 14,91 23,44 15,04 18,12 15,11 22,73
10-20 16,39 16,94 16,49 20,56 15,88 25,22
20-30 20,18 19,22 20,89 24,97 16,73 27,38
30-40 21,80 18,89 20,10 24,80 19,47 26,09
40-60 20,90 22,60 24,20 24,17 21,58 24,51
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M npe3 pgBete rogvHuW Ha nponet-
HUTEe Meceun Ko/myecTsarta Baiexun ca Haj,
cpefHuTe 3a geceTroguHng nepuog. Cne-
JoBaTesiHO B/iarata oOT NPoJIeTHUTE BasIEXMU
ce 3aAbpxa no-gobpe B 3aTpeBeHUTe Ba-
puaHTw. MNpe3 mecey, toHn 2017 r. TeHaeH-
uusATa ce 3anasBa M BrlarosanaceHocTTa
OTHOBO € Hai-BucOKa npu 3aTpeBeHuTe
BapuaHT BbB BCUYKWN C/I0EBE.

MagHaniMTe Banexu npes mecel,
toniv 2016 r. ca 42 mm. ToBa onpegens
3HaYMTENHO HaMa/IABAHETO Ha B/IaXKHOCTTA
BbB BapuaHTuTe yrap U ecTecTBeH TpeBo-
CTOl npe3 meceua. [o-BNCOKa € BNaXHOCT-
Ta B TPETM BapuaHT (M3KYCTBEH TPEBOCTON)
ot 20,27 po 27,78%, C U3KNHOYEHNE Ha
NMOBBLPXHOCTHMA cnoii 0-10 cm, KbAeTO U B
TpuTe BapuaHTa e oT 15,14 no 17,43%.

Mpes twnn wmecey Ha 2017 .
Ba/IeXWUTE ca ABa MbTW Haj cpefHute. Haii-
roNisiM MNPOLIEHT BNara CbAbpXa BapuaHTa
n3KycTBeH TpesocToi (15,81-29,30%). B
cnoss 0-10 cm cToliHOCTUTE Ha Mo4YBeHa
BNara ca npnénusntesnHo 15%.

Mpe3 asryct 2016 r. konunyecTsaTa
Banexu ca 82 mm. B cnoeseTe oT 20 go 60
cm ce Habnwogasa  M3paBHEHOCT B
MPOLIEHTHOTO CbAbpPXaHWe Ha Bfiara, kaTo
pasnukute ca nog 1% npu 3aTpeBeHuUTe
BapuaHTu, KOUTO ca no-fobpe Bnarosana-
CeHu, cnpssMo BapuaHTa yrap. NMpes cbwms
mMecel, Ha 2017 r. ca W3MEpPeHn Haii-
Masikute KonmyecTtsa Baniexu (13,2 mm) 3a
uanara roguvHa, npu KoUTo 3aTpeBeHuTe
BapuaHTM OTHOBO ca no-gobpe Bnaro-
3anaceHu, cnpsamo BapuaHTa yrap. B
Abnbokute cnoese (20-60 cm) BapuMaHTbT
€CTECTBEH TPEBOCTOl CbAbpXa 0KOo 4%
Mno-BYCOKa MOYBEHA B/IAXHOCT, CMPAMO
€CTEeCTBEHMSA TPEBOCTO.

lMpe3 mecel, cenTeMBpY BaeXuUTe 1
npes fgsete rofvHW ca HanosioBMHa Mo-
MaJIKo, CMpsIMO CpefHuTe 3a AeceTrofuil-
Hua nepuog. 3a 2017 r. TeHAeHuudaTa ce
3anasBa, KaTo C Hail-B1COKa NoYBeHa Bax-
HOCT e BapuaHTa W3KyCTBEH TPEBOCTOW,
cnefBaH OT eCcTeCTBEH TPEBOCTON, Hali-
cnabo BnarosanaceH e sapvaHTa nogabp-
XaH B yrap ¢ pasamka oT 7% no-Hucka
noyseHa BNaxHocT B cnoa (10-40 cm),
CNpsIMO ecTecTBeHUs TPeBOCTOW. Mpe3 cen-
TemBpu 2016 r. BNaXHOCTTa B TpPeTU Bapu-
aHT (M3KyCTBEH TPEBOCTOI) HaMasisBa, cnpsi-

During both spring months, the
rainfall is above the average over the ten-
year period. Hence, the humidity of spring
rainfall retains better in grassed
treatments. In June 2017, the trend
remains, and moisture reserve is again
the highest in grassland treatments
across all layers.

Rainfall in July 2016 is 42 mm.
This  significantly  determines  the
decrease of humidity in fallow and natural
grassland during the month. The humidity
in the third treatment is higher (artificial
grassland) from 20.27 to 27.78%, with the
exception of the surface layer 0-10 cm,
where in all three treatments it is 15.14 to
17.43%.

In July, in 2017, rainfall is twice the
average. The highest percentage of
moisture contains the treatment of
artificial grassland (15.81-29.30%). Soil
moisture values are approximately 15%
in the 0-10 cm layer.

In August 2016, rainfall amounts to
82 mm. There is an uniformity in the
percentage of moisture in layers of 20 to
60 cm, and the differences are less than
1% for grassed treatments that are better
moisture preserved compared to the
fallow treatment. In the same month of
2017, the least rainfall amount (13.2 mm)
was measured for the whole year, with
the grassland treatments again being
better moisture preserved compared to
the fallow treatment. In the deep layers
(20-60 cm), the natural grassland
treatment contains about 4% higher soil
moisture than the natural grassland.

In September, rainfall in both years
is half as much as the average for the
ten-year period. In 2017 the trend is
preserved, as the treatment with the
artificial grassland has the highest soil
moisture, followed by the natural
grassland. The fallow is the least
moisture preserved treatment with 7%
lower soil moisture amount in the layer
(10-40 cm) compared to the natural
grassland. In September 2016, humidity
in third treatment (artificial grassland)
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MO ApyruTe ABa BapuaHTa (Tabnuua 1).

TeHOeHUWATa, KOATO ce oyepTaBa e
nogabpXaHe Ha MO-BMCOKA BIAXHOCT npu
U3KYCTBEH TPEBOCTOW, HEe3aBMCUMO OT
KONMYeCTBOTO Ha Banexure.

HawwuTe n3cneasaHus nokasear, ye
Npu BUCOKU FOAMLLUHN KOMMYECTBA Basiexu
BfarosanaceHocTra € no-Hucka npu noj-
ObpXaHeTo Ha noysBeHaTa MNOBBPXHOCT B
yrap, B CpaBHEHME CbC 3aTpPeBEHUTE
BapvaHTu. ToBa KopecnoHzupa ¢ Te3n Ha
Adamic (1967), koiiTo npoyuyBa nogabpxa-
HeTO Ha nousata B SGBLJKOBU [pPaguHK,
ypes 3auMMsiBaHe, My/nuMpaHe U YepHa
yrap npu KIMmar Ha BUCOKa BMI@XHOCT C
06WIHK BasieXxu, KaTo Hain-fobpu ycroBusi
3a OTrexgaHe ce nocTurar, 4pes Myn-
ympaHe, a Hall-HUCKM pe3ynTatu ce Mnosyud-
aBart npu yepHara yrap.

MepuoanTe Ha MWHUMYM W Makcu-
MyM Ha BOAHWSA 3anac B cnos 0-60 cm, Cb-
OTBETCTBAT MO BPeMe C Te3W Ha MpPOLEeHT-
HOTO CbAbpXaHWe Ha noysBeHaTa Bnara.
Mpe3 2016 r. ce Habnogasa No-gobpo BAa-
rosanacsisaHe B TpeTW BapuaHT (M3KyCTBEH
TpeBOCTOl), 0CO6EeHO Npe3 Mecel, 1K, Ko-
rato e Hai-cbliecTBeHata pasnvka ot (100
m®/da) u no-cnaba BnarosanaceHocT npes
CyXuTe MeceLM IOHU 1 cenTemBpu, B cCpas-
HeHue c apyrute ABa BapuaHTa (durypa 3).

decreased compared to the other two
treatments (Table 1).

The trend emerging is to maintain
higher humidity in artificial grassland,
irrespective of the rainfall amount.

Our studies show that, at high
annual rainfall rates, the moisture reserve
is lower in fallow compared to the
grassland treatments. This corresponds
to the study by Adamic (1967), who
studies soil management in apple
gardens, by turfgrass, mulching and
fallow in a high humidity climate with
heavy rainfall, with the best growing
conditions being achieved by mulching,
as the lowest results are obtained from
fallow.

The periods of minimum and
maximum of the water reserve in 0-60 cm
layer correspond to those of the percentage
of soil moisture. In 2016, there was a better
moisture reserve in third treatment (artificial
grassland), especially in July, when the
most significant difference (100 m*/da) and
weaker moisture reserve was observed
during dry months of June and September,
compared with the other two treatments
(Figure 3).

700

m3/da
w
o
o

B BN
o v o
e © ©

wu
(=]

- IV-v
m Vi
= Vil
m VIl
miXx

I Yepua yrap | | Hepua yrap
Clean Clean
cultivation cultivation

Il EctecTtaex
TREBOCTON
Matural
grassland

Il Ectectaen | 1l Makycteed | 1 MakycTBeH
TReBOCTOR TRPEBOCTOR TREBOCTOH
Matural Artificial Artificial
grassland grassland grassland

2016 2017 2016 2017 2016 2017

dur. 3. BoaeH 3anac (m3/da) B cnos 0-60 cm 2016-2017
Fig. 3. Water reserve (m3/da) in the soil layer 0-60 cm 2016-2017
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Mpe3 2017 r. c Haii-ronsim BoAeH
3anac e TpeTu BapuaHT (U3KYCTBEH TPEBO-
CTOIi) Npe3 BCUYKM MeceLu OT Beretauusra,
cnefBaH OT BapuaHTa ecTecTBeH TpeBo-
CTOli, a Hail-cnabo BnarosanaceH e Ba-
pvaHTa yrap. Hali-otueT/imBa e pasnukaTa
npes meceuuTe anpun-maii B Mofsa Ha
TpeTn BapuaHT (¢ 237,92 m*/da no-ronsm).
Mpe3 ocTaHanuTe meceuu TeHAEHUMUSTa B
pa3snukaTta ce 3anassa mexgy 100 n 200
m®da. Mo-masikn ca pasnuuuaTa BbB
BfarosanaceHoTTa Mexay 3aTpeBeHuTe
BapuaHTu nog 100 m¥da.

N3BOAM

3a nepuoga Ha uscnenBaHeTo
2016-2017 r n npu TpuTe BapuaHta Ha
nogabpXaHe Ha noyBeHaTa MOBbPXHOCT
(4epHa yrap, W3KyCTBEH U ecTecTBeH
TPEBOCTOM) CbAbPXKaAHMETO Ha noysBeHa
Bfara no Abn6ounHa ce yBenuyaea. Haii-
ronsMo yBenunyeHne ce Habnwogasa npwu
BapuaHTa U3KycTBeH TpeBocTol 4o 13,49%.

Mpu pasnuyHn cuctemu Ha noga-
ObpXaHe Ha noyBeHata MOBBbPXHOCT B
mMexaypeaneto (yrap, ecTecTBeH TpeBoO-
CTOlA, N3KYCTBEH TPEBOCTOi), C roAWLIHN
CYMM Ha Basiexute no-BMCOKM OT cpef-
HUTE 3a pailoHa, Haii-BMCOKa Bnarosana-
CEeHOCT e YyCTaHOBEHa BbB BapuaHTa
W3KYCTBEH TPEBOCTOMA.

Mpes Beretaundata Ha 2017 r., kora-
TO najHanuTe KoNM4yecTBa Basexu ca
Hag cpefHuTe 3a feceTroguwiHua 6a3oB
nepuog, BogHuAT 3anac B cso4 0-60 cm e
C HaW-BMCOKN CTOMHOCTM MpK MOAAbPXa-
He Ha MeXaypeaVeTo B N3KYCTBEH TPEBO-
cToli. Mpe3 2016 r. ¢ BeretauMOHHM KOMK-
yecTBa Basiexu noj cpegHuTe 3a 6a3oBus
nepvog, npe3 cyxurte Meceuu HHU W
centemMBpu, Braro3anaceHocTtra e no-
BYCOKa NpuW nogabpXaHe Ha Mexaype-
AneTo B yepHa yrap.

In 2017, the third treatment had the
largest water reserve (artificial grassland)
in all months of the vegetation, followed
by the natural grassland treatment, as the
fallow treatment has less moisture
reserve. The most distinct difference is
found in the period of April-May period in
favor of the third treatment (237.92 m®/da
more). In the other months, the difference
remains between 100 and 200 m®/da.
The differences in moisture reserve are
less in the grassland treatments under
100 m*da.

CONCLUSIONS

For the 2016-2017 survey period,
the soil moisture content in depth
increases in the three treatments of the
soil surface (black fallow, artificial and
natural grassland). The greatest increase
was observed in the artificial grassland
treatment up to 13.49%.

With different systems of
maintaining the soil surface in the row-
spacing (fallow, natural grassland,
artificial grassland), with annual rainfall
amounts higher than the average for the
region, the highest moisture loss was
found in the artificial grass trenches.

During the vegetation in 2017,
when rainfall amounts are above the
average for the ten-year base period, the
water reserve in the layer of 0-60 cm is
the highest when the row-spacing in
maintained as an artificial grassland. In
2016, when the vegetative amounts of
rainfall were below the average for the
base period, during the dry months of
June and September, the moisture
reserve was higher when the row-spacing
in maintained as fallow.
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PE3OME

HabniogeHuata ca W3BbPLUEHU B
nepuoga 2016-2017 r. B MK3 -TposH,
dunuan - ApsHoso. MNpoyyeHu ca nnopao-
BE OT LWeCT CvMBOBKM xnbpuga oT Prunus
domestica L. ¢ Homepa: 14/2; 17/2; 15/3,;
13/3; 26/4 w 1/2, a 3a KOHTpona e
M3MNos3BaH CTaHJAaPTHUAT copT CTeHneil.
LienTta Ha n3criefsaHeTo € fa ce Hanpasu
MOpPCDO/IOTMYHA XapakTepucTuka u ga ce
onpegesim XMMUYHUAT CbCTas Ha M/10L0-
BeTe. VI3mepBaHuATa BK/IOYBAT: onpeje-
NsaHe pa3Mepa Ha njnogoseTe (BUCOYMHA,
WwvpuHa u gebenuHa), TernoTo Ha nnoga
W KOCTW/IKaTa, KakTo U MpoueHTa Ha
KOCTu/iKara, CnpsaMo TersioTo Ha nnoga.
N3cnepBaH € XMMUYHUAT CbCTaB Ha CBe-
Xun nnogose. C Hali-ronssimMo cpejHo Terso
Ha nnogoseTe e xmépug Ne 14/2 - 55,6 g,
npu KOMTO MNpOLEeHTa Ha KocTwikara e
Han-manbK (4,1%). Hali-manko e cpefgHo-
TO Terno Ha njaogosete npu xubpug Ne
13/3 - 18,3g. Toit e u ¢ Hait-ronsam npo-
LEeHT Ha KOoCTu/KaTa, CnpsAMO TersioTo Ha
nnoga - 6,5%. OTHOCHO nokasaTtenute -

Accepted: 02.05.2018

Published: 08.11.2018

SUMMARY

The observations were made in
the period of 2016-2017 in the
Experimental Station on Plum -
Dryanovo. The following six plum
hybrids of Prunus domestica L were
studied with numbers: 14/2; 17/2; 15/3;
13/3; 26/4 and 1/2, and ’Stanley’
cultivar was used for the control. The
aim of present study is to make a
morphological and chemical
characterization of plum hybrids.
Biometric measurements include: fruit
size (height, width and thickness),
flesh and stone weight, flesh/stone
ratio. The chemical composition of
fresh fruit was studied. Fruit of hybrid
Nol4/2 had the highest average
weight — 55.6 g, with the lowest
percentage of the stone - 4.1%. The
lowest fruit weight was found in hybrid
No 13/3 - 18.3 g. It had the highest
percentage of the stone - 6.5%. The
highest values in terms of height,
width and thickness were found in
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BMCOYMHA, LWuUpUHa ” aebenvHa, Hai-
BMUCOKM ca CcToWHOoCcTUTEe npu xubpug Ne
14/2, cvoTBeTHO - 50,2 mm; 44,0 mm n 44,9
mm. C Hal-HUCKM CTOMHOCTM 3a Tesun
nokasatenu e xmépug Nol3/3, CbOTBETHO -
33,7 mm; 28,9 mm 1 28,0 mm.

OT HanpaeeHuTe wu3cnefBaHua 3a
XUMUYHWA CbCTaB Ha M/I040BeTe ce yCTaHo-
BY, Ye xmbpua Ne 26/4 ce oTnnyaBa C Haii-
BMCOKO CbAbpXaHue Ha CyxO BEeLLecTBO -
23,2%. Toih € 1 C Hai-ronam npoLeHT Ha
06wy 3axapn - 14,87% (NO-BUCOK OT Te3wn
Ha cTaHgapTa CteHneii - 13,06 %), a CbLo
W C Hali-MaJIKn CTOMHOCTW MO OTHOLLEHWE Ha
opraHuyHnTe KnceamHn - 0,01%. C Haii-
BMCOKO CbbpXXaHNe Ha KUCeNUHU e Xmbpuz
Ne 17/2 - 1,66%. Toii e C Hal-mMabk
NPOLEHT Ha 06wy 3axapu - 9,60%, a CbLUO
W C Hai-MasiKo CbAbpXaHue Ha Cyxo
BellecTBo -14,6%.

KnwoyoBn agymn: cnvBa,
KOCTW/Ka, Xubpua, pasmepu,
XUMWYEH CbCTaB

nnoa,
Terno,

yBO/[,

CnvBoBaTa KynTypa Hamupa Lumnpo-
KO pasnpocTpaHeHUe B MJIAHWHCKUTE W
NnonyniaHUCKNTE PpaioHM Ha CcTpaHaTa,
nopagn Bucokata U NPOAYKTUBHOCT U
CpaBHMTENHO Mo-cnabara B3UCKaTEsTHOCT
KbM  MOYBEHO-K/IMMATUYHUTE  YC/IOBUS.
CTONaHCKOTO 3Ha4yeHWe Ha cnmBata e
rofIIMO 1 3apagy LWMPOKOTO NPUIOXKEHNe
Ha NJ1040BeTe, KakTo B CBEXO CbCTOSHME,
Taka M 3a XpaHWTesIHO - BKycoBaTta npo-
MULLSIEHOCT. 3a paswmpsiBaHe Ha C/IMBon-
POV3BOACTBOTO Y HAC MPU CbBPEMEHHUTE
YCNOBMS Ha NasapHa MKOHOMKKA € MHOrO
BaXHO [fa ce npegsarat Ha noTpebu-
TeNmMTe COpPTOBE C Ka4YecTBEHW N0L0BE,
KOMTO Aa 3a[0B0/siBaT TEXHUTE M3UCKBa-
HUs. Heob6xoamMmo e pasHoobpassiBaHe Ha
C/IMBOBUS COPTMMEHT, Cb3JaBaHe Ha
HOBW C/IMBOBW HacaXeHWUs 1 BK/IOYBaHe
Ha HOBM COPTOBE , MHTpOAyUMpPaHU U
cenekyMoHmpaHn y Hac. Stoev et al.
(2017) npaBu arpobuonornyHa xapakre-
pucTMKa Ha cefeM BWCOKO MPOLYKTUBHU
copta, a Vitanova et al., (2014) pasrnex-
JaT nepcnekTMBata 3a pasBUTME Ha
610/1I0TMYHOTO CMIMBOMNPOM3BOACTBO, KaTo

hybrid No 14/2 - 50.2 mm; 44.0 mm
and 44.9 mm The lowest values for
these indicators is hybrid No 13/3
hybrid, 33.7 mm respectively; 28.9 mm
and 28.0 mm.

From the chemical tests it was
found that the fruits of the hybrid No
26/4 are characterized by the highest
dry matter content - 23.2%. The hybrid
has the highest percentage of total
sugars - 14.87% (higher than the
'Stanley’ standard - 13.06%), and also
with the lowest values for organic
acids - 0.01%. Hybrid No 17/2 has the
highest acid content - 1.66%. It has
the lowest percentage of total sugars -
9.60%, and the least dry matter
content - 14.6%.

Key words: plum, fruit, fruit stone,
hybrid, size, weight, chemical
composition

INTRODUCTION

Plum is widely spread in the
mountainous and semi-mountainous
regions of the country due to its high
productivity and relatively low demand
on soil and climatic conditions. The
economic significance of plums is
great because they are used as fresh
fruits as well as in the food industry. In
order to expand the plum production
in our country in the current market
economy conditions, it is very
important to offer to the consumers
good quality cultivar to satisfy their
requirements. It is necessary to
diversify the plum assortment, to
create new plum plantations and to
include new cultivars, introduced and
selected in our country. Stoev et al.
(2017) made agrobiological
characteristics of seven highly
productive cultivars, while Vitanova et
al., (2014) examined the prospect of
the development of organic plum
production by offering 16 Bulgarian
cultivars and introduced ones.
Inclusion in the production of more
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npegnarat 16 Hawv M MHTpOAyLMpaHU
C/MBOBM copTa. Bk/ouBaHeTo B Mpon3Boj-
CTBOTO Ha nNOBeYe COPTOBE, KOUTO wuMmaT
pasnMyeH CPOK Ha 3peeHe U pas/IMyHo
npegHasHayeHne Ha nnogosaTta NPoAyKLMS
usnckea no-nogpobHa MopdgiosiorMyHa Xa-
paktepuctuka (Dinkova and Dragoyski,
2005). MNpu cbBPEMEHHOTO M/I040NPON3BO4-
CTBO € HYXHO CcbOobpa3ssiBaHe C M3MCKBa-
HMAITa 3a KayecTBO Ha CAMBWUTE, CbI1ACHO
EBponeiicknte pernameHtn (MAF, 2004).
Minev and Stoyanova, (2009) ca u3cneg-
BaM MOpPCOMOTMYHUTE MapameTpy Ha
nnofoBe OT C/IMBOBUTE COpToBe: YauaHcka
nenotnuya, YavaHcka pogHa, YauvaHcka
Hanbons, Mabposcka, CTpuHaBa, CTeHneil n
3 cnvBoBM xmbpuga. buomeTpuyHu mnsmep-
BaHMA Ha nnogoBe OT 10 BMCOKOMNPOAYK-
TUBHW CNMBOBM cOpTa Ca Hanpaswaun
Dimkova et al., (2017), a Mratinie et al.,
(2015) Ha 19 kalicnesun xmbpuaa.

CnuBoBuTe nnogose umat o6oraT
XMMWYEH CbCTaB, KOMTO A0 ronsma cre-
neH onpefens BKYCOBUTE N TEXHOMOrMMY-
HUTE KayecTBa, KaKTO Ha CBeXuTe naono-
Be, Taka 1 Ha npepaboTeHaTa NpoAYyKUUS.
Cnopeps, Velkov, (1970) kayecTBOTO Ha
npepaboTteHaTa npoaykuus ce Bnuse OT
cTeneHTa Ha TeXHOMOrMyHaTa 3psAsocT Ha
nnogosere. lliev, (1988) e nonyunn Haii-
[obpa oueHka 3a KOMMoTK OT C/IMBOBUTE
copToBeTe 3esieHa peHknoga, CteHneli n
Moxeraya, a lvanova, (2013) e nonyunna
OT/IMYHA OLLEHKA 3a KOMMOTWU OT C/INBOBUSA
xnbpug Ne 1/2.

BaxeH nokasaTes1 3a KayecTBOTO Ha
nnofoBeTe € CbAbPXAHMETO Ha Cyxo
BewecTtBo. Pangelova, (1969) e Habnwoga-
Bana BNNAHMETO Ha KNMMaTUYHUTE YCOBUS
Ha MecTopacTeHe B MPOABL/IKEHNE Ha
HAKOMKO TrOAWMHW BbPXY nNpomMsHaTa Ha
CbAbpPXaHMETO Ha CyXO BELECTBO W
obWwunTe 3axapu B nepnoga Ha 6bLP30 Hapac-
TBaHe Ha nnogoseTe. Cnopeg lliev et al.,
(1977) cbAbpXaHMETO Ha CyxO BeLLeCTBO
Bapuvpa B LUMPOKK rpaHnum - ot 14,54 % po
26,34 %, a no-kbcHo lliev and Stharcova,
(1995) ca wuscnegBann 25 copta uU ca
KOHCTaTMpasn CbAbpXaHne Ha Cyxo Bellec-
TBO B rpaHuumte ot 15,75% npu Onan, Ao
24, 50% npwn copt W3o6unue. Dimkova,
(1996; 2003) e ycTaHoBWMAA  HWUCKO

cultivars with different ripening period
and different fruit consumption
requires a more detailed
morphological characteristic (Dinkova
and Dragoyski, 2005). It is necessary
to comply with plum quality
requirements according to European
regulations (MAF, 2004) in the present
fruit growing process. Minev and
Stoyanova (2009) investigated the
morphological parameters of plum
cultivars, such as: 'Cacanska lepotica’,
'Cacanska rodna’, 'Caganska najbolja’,
'Gabrovska’, 'Strinava’, 'Stanley’ and
3 plum hybrids. Biometric
measurements of fruits of 10 high-
yield plum cultivars were made by
Dimkova et al., (2017) and Mratinie et
al., (2015) of 19 apricot hybrids.

Plums have a rich chemical
composition, which largely determines
the taste and technological qualities of
both fresh fruits and processed
production. According to Velkov
(1970), the quality of the processed
production is influenced by the degree
of fruit technological ripeness. lliev,
(1988) received the best appraisal for
compotes of plums cultivars, such as
'Green Renclode’, ’'Stanley’ and
'PoZzegaca’, while Ivanova, (2013)
received an excellent appraisal for
compotes of plum hybrid No 1/2.

An important indicator of fruit
quality is the dry matter content.
Pangelova, (1969) observed the
influence of climatic conditions of
habitat for several years on the
change of dry matter content and total
sugars in the period of rapid growth of
fruit. According to lliev et al., (1977)
the dry matter content varies widely
from 14.54% to 26.34%, and later lliev
and Shtarkova, (1995) studied 25
varieties and found a dry content
substance in the range of 15.75% for
'Opal’, to 24,50% for 'lzobilie’ cultivar.
Dimkova, (1996; 2003) found a low
dry matter content for 'Malvazinka’,
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CbAbpXaHne Ha Cyx0 BelecTBO npu
coptoBete MasnBa3nHka, YrneHcoBa, Pyt
lepwetep, Buktopus, MNpe3ngeHT, OHTapmo
n ap; Vitanova et al, (2010) ca
HabnogaBany Hain-BMCOKO CbAbpXkaHue Ha
06wy 3axapu (15,76%) npu copT HaHcwii-
cka Mupabena, B ycnosuaTa Ha [psHOBO.
lliev, (1977) e KoHcTaTMpan Hali-BUCOKM
CTOAHOCTM NO OTHOWeEeHWe Ha obwuTe
3axapv npuv C/IMBOBUTE COPTOBETE AXaHCKa,
l'ynsesa, CuHa obuneitHa n CTeHnei, kato
C MO-BUCOKM CTOWMHOCTM Ha (pykTo3a ca
copToBeTe: AxaHcka, Tynuo rpac, 3eneHa
peHknoga v KiocteHanscka CrHA cnvBa, a
BMCOKN CTOMHOCTW Ha r/1l0KO3a € Mocounn
coprtoseTte: Xan, AHHa LUnet, AnTtaHoBa
peHknoga, CtpuHaBa, MoHdopcka u CuHs
tobunenHa. [10-BMCOKO CbAbpPXaHME Ha
3axapo3a e Habnwogasas nNpu copToBeTe
AxaHcka n l'ynsesa. Stefanova, (2010) e
KOHCTaTMpasia BWUCOKO CbAbpXaHue Ha
OpraHuYHM KNCenvHU Npy copToBee XaHuta
n Noiio.

LlenTa Ha wu3cneggaHeTo e pga ce
onpefensat 6uoMeTpuYHUTE XapakTepucTu-
KA Ha CBeXW nnogosBe OT LWEeCT C/VMBOBU
Xmbpuaa, Kakto 1 fa ce npoyum XUMUYHUAT
UM CbCTaB, BK/IOYBALL: onpeaesisiHe Cbabp-
XaHMeTo Ha CyxO BeLecTBo, 06LWY 3axapwu,
OpraHuYHN KUCenvHn 1 AL6WIHN BellecTsa.

MATEPWNAN N METO4WA

M3cnepBaHeTo e HanmpaBeHO BbLB
unuan - ApsAHOBO, kKbM WHCTMTYyTa no
NJaHNHCKO XXMBOTHOBbBACTBO n
3emegenve - TposiH, B nepuoga 2016-
2017r., npn HagMmopcka Buco4ymHa - 308
m, Ha cuBa-ropcka, ncesgonoas3onncTa
noysa. poyyeHn ca cBexu naogose oT
wect cnauMBoBM xubpuga o1  Prunus
domestica L., ¢ Homepa: 14/2; 17/2; 15/3,;
13/3; 26/4; 1/2. 3a koHTpONa e 1M3non3saH
CcTaHAapTHUAT copT CTteHneir.. Hanpase-
HM ca OWOMETPUYHU W3MepBaHMA, Ha
cpepHa npoba ot no 30 nnoga ot xmbpwua,
KOMTO BK/NHOYBAT: pasmepu Ha nnogoseTe
(BMCOUMHA, WMpUHA 1 aebenuHa), Terno
Ha nnoga u KocTwikara, Kakto u onpe-
JensHe npoLueHTa Ha KocTunkaTa, cnpsimo
Ternoto Ha nnoga. MNMpu namepsaHuaTa e
u3non3BaHa MeToaukata 3a oTriexpaa-

'Ulensova’, 'Ruth Gerstetter’, 'Victoria’,

'President’, 'Ontario’ and  other
cultivars; Vitanova et al., (2010)
observed the highest total sugars

(15.76%) in 'Mirabelle de Nancy’, in
the conditions of Dryanovo. lliev,
(1977) found the highest values for
total sugars in the plum cultivars of
'Agen’, 'Gulyaeva’, 'Sinya yubileyna’
and 'Stanley’, and the higher values of
fructose are the varieties: 'Agen’,
"Tuleu Gras’, 'Green Renclode’ and
'Kystendilska plum’, and with high
glucose values it has indicated the
varieties: 'Hal’, 'Anna Spath’, 'Althan’s
Gage’, ’Strinava’, ’'Monforska’ and
'Sinya yubileyna’. A higher content of
sucrose was observed in 'Agen’ and
'Gulyaeva'. Stefanova, (2010) found a
high content of organic acids in
'Hanita’ and 'Jojo’ cultivars.

The aim of the study is to
determine the biometric characteristics
of fresh fruit of six plum hybrids and to
investigate their chemical composition,
including: dry matter content, total
sugars, organic acids and tanning
substances.

MATERIAL AND METHODS

The study was conducted at the
Experimental Station plum in Dryanovo,
which is a branch of Research Institute of
Mountain Stockbreeding and Agriculture -
Troyan, in the period 2016-2017, at an
altitude of 308 m, on gray-forest,
pseudo-podzolic soil. Fresh fruits of six
plum hybrids of Prunus domestica L.
were studied, with numbers: 14/2;
17/2; 15/3; 13/3; 26/4; 1/2. 'Stanley’
cultivar was used as a control. Biometric
measurements were performed on a
median sample of 30 fetuses from the
hybrid, which included: the fruit size
(height, width and thickness), fruit weight
and stone size, and the stone percentage,
compared to fruit weight. For the
measurements were used the methods for
cultivation of plant resources (Nedev et
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HeTe Ha pactuTteniHuTe pecypcn (Nedev et
al.,1979).

MpocnegABaHeTO Ha  XMMUYHUSA
CbCTaB Ha M3cneaBaHuTe CBEXN NJ0J0Be
Ce U3BBbPLUN MO CriefHNTEe METOAVKMN:

- Cyxo BellecTBO (%), onpegeneHo
pedpakTOMETPUYHO;

- CbabpxaHue Ha 3axapu (%, - no
MeToga Ha beptpaH 1 Kontxod
(Stanchev et al.,1968);

- OPraHNUYyHN  KUCENUHW  KaTo
a6bnuHa (%), TmTpumetpuyHo ¢ 0,1 n
NaOH;

- 0bOUNHM N GarpuaHKM BellecTBa
(%) - no Hoitbayep - JlboBeHTan
(Ermakov et al., 1972).

Cratuctnyeckatra ob6paboTka Ha
nosyyeHve [aHHW € HanpaBeHa upes
nporpamatra ANOVA c¢ LSD test npwu
a=0,05

PE3YJITATU N OBCBXXOAHE
Mnogosete Ha  u3cnepsaHuTte
Xnépuam nmaTt yab/HKeHO oBasiHa dhopma.
CpepgHute CTOMHOCTMW, MOJSTyYeHU OT ABe-
rogvWwHNTE GMOMETPUYHM NU3MEPBAHNS Ha
CBEXW N/1040BE ca 0Tpa3eHn Ha Tabnuua
1n?2.

al., 1979).

The observation of the chemical
analysis of fresh fruits was done in the
following methods:

- dry matter
refractometrically determined;

- sugars content (%), - Bertrand
and Kolthoff's method (Stanchev et
al.,1968);

- organic acids as malic (%),
titration-based method with 0,1 n
NaOH;

- tannins and dyestuffs (%) -
Neubauer - Luvental's method (Ermakov
et al., 1972).

The statistical processing of the
data is done by the ANOVA program
with LSD test at a = 0,05

(%) -

RESULTS AND DISCUSSION
The fruits of the studied hybrids
have an oblong ellipsoid form. The
average values obtained from two-
year biometric measurements of fresh
fruit are shown in Table 1 and Table 2.

Ta6nuua 1 Maca Ha nnoga 1 KocTu/ikaTa OT CBeXu M/of0oBe Ha CIMBOBU XN6pUaw,

3a nepuoga (2016-2017r.)

Table 1. Fruit weight and stone weight, in fresh fruits, of hybrid plant, average for the

period (16-2017)

Xnépua N Maca Ha nn. Maca Ha KocCT. OTH. gAn Ha KocT.
Hybrid plant Fruit weight Stone weight Percentage of fruit stone in
g g relation to fruit weight, %
14/2 55,6 2,3 4,1
17/2 38,2 1,8 4,7
15/3 37,2 1,6 4,3
13/3 18,3 1,2 6,5
26/4 32,4 1,4 4,3
1/2 46,3 2,2 4,7
CteHneli/Stanley 33,3 1,8 5,4
o =0,05 LSD=5,03 LSD=0,14 LSD = 2,69

C MHOro egpwv nnogose e xumbpug
Nel4/2, cbC cpefHO Terno Ha njoga -
55,6 g, cnegsaH OT xmbpuan Ne 1/2; Ne
17/2 wn Ne 15/3, cbC cpegHa maca Ha
nnofa cbOTBETHO - 46,39, 38,2g n 37,29,

Very large fruits are found in
hybrids No 14/2, with an average fruit
weight of 55.6 g, followed by hybrids No
1/2; No 17/2 and No 15/3, with an
average fruit weight - 46.3g, 38.2g and
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(Tabnmya 1). C Hail-masniko Terso Ha
nnoga e xubpug Ne 13/3 -18,3g. Toli e ¢
Hali-ronaM  OTHOCUTENEeH  Aan  Ha
KoCTu/Karta, cnpsiMo TernoTo Ha nnoga -
6,5%. C Hai-HUCKM CTOMHOCTM 3a TO3M
nokasarten ca niaogoseTe Ha xubpug Ne
14/2 - 4,1%.

OTHOCHO OGUOMETPUYHUTE U3MEp-
BaHUS 3a BUCOYMHA, LUMpWHA U gebennHa
Ha nnopa (Ta6bnuua 2), MakcumasHu
CTOMHOCTK 3a pasmepuTe umaT njogoBse-
Te Ha xmnbpug Ne 14/2, cboTBETHO - 50,2
mm; 44,0 mm un 44,9 mm, a Hal-HUCKM
npy xmbpma Nel3/3, CbOTBETHO -
33,7mm; 28,9mm 1 28,0mm.

37.2g respectively (Table 1). The
lowest fruit weight is found for hybrid
No 13/3 - 18.3g. It has the highest
percentage of stone in comparison
with fruit weight - 6.5%. The lowest
values for this indicator are found in
fruits of hybrid No 14/2 - 4.1%.

Maximum values for height, width
and thickness are found in fruits of
hybrid No 14/2 (Table 2), respectively -
50,2 mm; 44.0 mm and 44.9 mm, and
the lowest in hybrid No 13/3,
respectively - 33.7mm; 28.9mm and
28.0mm.

Tabnuuya 2. Pasmepu Ha Nsio4oBe OT CQIMBOBU Xnbpuau 3a nepmoga (2016-2017r.)
Table 2. Size of fresh fruits of hybrid plant, average for the period (2016-2017)

Xnépua N CpepfeH pasmep/Average sizes (mm)
Hybrid plant BucounHa/Length LWnpounHa/Width  Oe6envHa/Thickness
14/2 50,2 44,0 43,9
1712 42,1 36,4 37,3
15/3 49,3 36,2 35,3
13/3 33,7 28,9 28,0
26/4 41,9 34,5 33,0
1/2 47,6 40,7 41,1
CteHneli/Stanley 43,2 36,6 35,6
o =0,05 LSD =2,10 LSD =1,75 LSD =2,13
Pesyntatute 3a XMMWYHUSA CbCTaB The results for fruit chemical

Ha niogoseTe OT HabnwgaBaHuTe Cnu-
BOBM Xnbpuan ca nocoveHn Ha Tabnumya
3. YcraHoBuxme, 4e nfofoBeTe Ha
xnbpug Ne 26/4 ce oTnuuyaBaTt C Hali-
BMCOKO CbAbpXaHne Ha Cyx0 BeLecTBO -
23,2%. ToW € 1 C Hai-roNsiM NPOLEHT Ha
06wy 3axapu (rnwokosa, pykroza u
3axapo3sa) - 14,87%, No-BMCOKM OT CTOiA-
HoCTUTEe Ha cTaHgapTa CTteHneli - (13,06
%), a CbLO M C Hali-MasIKu CTOMHOCTM MO
OTHOLLEHWE Ha OpPraHUYHWU-TE KUCESIUHU -
0,01%. C Hail-BMCOKO CbAbpXaHue Ha
OpraHnyHn KNcenuHu e xmnopung Ne 17/2 -
1,66%. Toli e Cc Hali-Ma/TbK NPOLEHT Ha
06wy 3axapu - 9,60%, KakTO U C Haii-
Masiko CbAbpXa-Hue Ha Cyx0 BELLEeCTBO -
14,6%. C Hali-gobpo CbLOTHOLWIEHME Ha
o6 3axapu KbM KUCENMHU € copT
Ctenneit - (15,92), cnepgBaH OT xubpug,
Ne 26,/4 - (14,82) un xubpug Ne 15/3 -

composition of the observed plum
hybrids are shown in Table 3. We
found that the fruits of hybrid No 26/4
had the highest dry matter content of
23.2%. The hybrid has the highest
percentage of total sugars (glucose,
fructose and sucrose) - 14.87%
(higher than ’'Stanley’ standard -
13.06%), and also the lowest values
for organic acids - 0.01%. Hybrid No
17/2 had the highest organic acids
content - 1.66%. It has the lowest
percentage of total sugars - 9.60%,
and the least dry matter content -
14.6%. The best ratio of total sugars
compared to acids is found in 'Stanley’
cultivar - (15.92), followed by hybrid
number No 26/4 - (14.82) and hybrid
No 15/3 - (13.91).

262



(13,91). lMo-HuckMm ca CTOMHOCTUTE 3a
TO3W nokasaten npum xubpuamnte C
Homepa: 17/2 n 1/2, cbOoTBETHO - 5,78 1
5,91. C Hali-BUCOKO CbAbpXaHue Ha
opykTo3a e xubpug Ne 13/3 - (4,03%),
cnpamo 2,63% npu Ctenneit. Xubpug Ne
26/4 cbabpxa Hak-BUCOKU CTOMHOCTU Ha
3axapos3a - 8,00%, cnpsamo 6,05% npwu
Ctenneid. Mpu xmnbpug Nel/2 npoueHTa
Ha 3axapo3a e HaW-Hucbk - 3,55%. C
Hali-BMCOKO CbAbPXAHMETO Ha [/oKo3a
ca nnoposete Ha xubpug Ne 13/3 -
(4,77%), cnpsmo 4,38% npu ctaHgapTta
CTeHnel, a Hal-HUCKM ca CTOMHOCTUTE
npu Ne 1/2 - (1,92%).

Mo OTHOWEHNE CbAbPXAHUETO Ha
AbOVWAHM  wn  GarpunHM  BewecTBa, C
BMCOKM CTOIMHOCTW Ce OTKposiBa XmMbpupg,
Ne 13/3 - (0,651%), cneggaH oT CTeHneld,
¢ 0,401% un Ne 14/2 - 0,400%. Hain-manku
CTOMHOCTM Ca KOHCTaTMpaHu npu xubpug
Ne 15/3 - 0,255%.

The values for this indicator are lower
for hybrids with numbers: 17/2 and
1/2, respectively - 5,78 and 5,91. The
highest fructose content is found in
hybrid No 13/3 - (4.03%), compared to
2.63% for 'Stanley’. Hybrid No 26/4
contains the highest values of sucrose -
8.00%, compared to 6.05% for 'Stanley’.
The lowest is for hybrid No 1/2 - 3.55%.
The highest glucose content is found
in fruit of hybrid No 13/3 - (4.77%),
compared to 4.38% for the standard
'Stanley’, and the lowest values are
found for No 1/2 - (1.92%)).

Concerning the content of
tannins and dyestuffs, the highest
values are found in hybrid No 13/3 -
(0.651%), followed by ’'Stanley’ with
0.401% and No 14/2 - 0.400%. The
smallest values were found in hybrid
No 15/3 -0.255%.

Tabnuua 3. XuMn4yeH CbCTaB Ha CBeXu MNJo040Be OT C/INBOBU XnMbpuaun, 3a nepmosa

(2016-2017r.)

Table 3. Chemical composition of fresh fruits (2016-2017)

Xnépug Cyxo OpraHnydn [Owv6unum [okosadpykroza3axaposa OO6LO CbOTH.

N B-BO  KucenmHu 1 6arpuaHn Glucose Fructose Sucrose 3axapu 3axapu/kKncenunHu
Hybrid Soluble Organic  BelecTBa % % % Total Gluco-
plant  solids acids Tanning sugars asidometric

% % substanes % index
%

14/2 17,4 1,57 0,400 3,562 2,20 5,01 10,72 6,83
17/2 14,6 1,66 0,290 3,50 2,20 3,89 9,60 5,78
15/3 15,1 0,81 0,255 2,76 2,20 6,30 11,27 13,91
13/3 19,1 1,01 0,651 4,77 4,03 4,48 12,80 12,67
26/4 23,2 0,01 0,290 3,64 3,23 8,00 14,87 14,87
1/2 18,0 1,41 0,293 1,92 3,36 3,55 8,33 5,91
Stanley 19,2 0,82 0,401 4,38 2.63 6,05 13,06 15,92

n3BOAN CONCLUSIONS

OT HanpaseHUTe BGUOMETPUYHN The biometric measurements
M3MepBaHusa yCTaHOBUXME, Ye: shows that:

Xubpug Ne 14/2 e ¢ mMHoOro egpwu
nao4oBe W € C Hail-MasTbK NPOLEHT Ha
KocTu/iKarta, CnpsiMo Tersi0To Ha naoga.

Xubpuante ¢ Homepa: 1/2; 17/2 n
15/3 ca egponnogHu.

CpegHo efgpu ca nnogoseTe Ha:
CteHneli n xnbpug Ne 26/4.

C ppebHn nnopose e xmbpua Ne
13/3.

Hybrid No 14/2 has very large fruits
and the smallest percentage of stone,
relative to fruit weight.

Hybrids with numbers: 1/2; 17/2
and 15/3 are large-sized.

Average-sized fruits are found in:
'Stanley’ and hybrid No 26/4.

Small-sized fruits have hybrid No
13/3.
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Xnbpug Ne 26/4 e c Hali-BNCOKO
CbhAbpXaHne Ha Cyxo BellecTBo - 23,2% n ¢
Hail-ronAam npoueHT Ha obwy 3axapu -
14,87%, KakTO U C Ha-HUCKN CTOMHOCTU MO
OTHOLLUEHNE Ha OpraHW4yHUTE KUCENIUHWN -
0,01%. XnbpuabT € C MHOrO A06P0 CBHOTHO-
lWeHVe Ha o6y 3axapy KbM KUCENUHW -
14,82 1N C HaW-BUCOKO CbObpXaHue Ha
3axapo3sa - 8,00%.

C Hali-BUCOKO CbAbpXaHve Ha opra-
HUYHW KMcesMHn e xmbpug Ne 17/2 - 1,66%.
Toin e C Hali-manbK MPOUEHT Ha 0bwm
3axapu - 9,60%, KakTo M C Hal-HUCKO
CbhAbpXaHne Ha Cyxo BeLlecTBo - 14,6%.

Hybrid No 26/4 has the highest dry
matter content - 23.2% and the highest
percentage of total sugars - 14.87%, as
well as the lowest values for organic acids -
0.01 %. The hybrid has a very good ratio
of total sugars to acids - 14.82 and the
highest sucrose content - 8.00%.

Hybrid No 17/2 had the highest
organic acids content - 1.66%. It has the
lowest percentage of total sugars - 9.60%,
and the least dry matter content - 14.6%.
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