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PE3HOME

M3BBbpLUEHO € cpaBHUTENHO NPOYY-
BaHe OTHOCHO BNNAHMETO Ha HanosiBaHe-
TO BbpXYy MEXaHUYHWUTE CBOWCTBA WU
KauyecTBOTO Ha rpo34eTo MNpu AecepTHU
CeMEHHN N 6Ge3CeMeHHM COopToBe /103U,
oTrexAaHn B paiioHa Ha rpag neseH.
YcTaHOBEHO €, 4Ye npu MOBe4YeTo OoT
OCHOBHMTE NokKasaTesim 0T MeXaHUYHUA U
XUMUYHUS aHa/IM3 Ha rpo3g U 3bpHO OT
npoy4yBaHUTE COPTOBE Ca B CTaTUCTUYeC-
Ka [okazaHa npska 3aBUCMMOCT OT
HanosiBaHeTo, KaTo ce oyepTaBa MOMOXM-
TeNHa Kopenauus, cBbp3aHa C yBenuya-
BaHeTO Ha nMosuBHaTta Hopma. [pwu
yC/0BMSA Ha M3pas3eH BoAeH AedhvuuT B
noysata (2012 r.) pasmepuTe M Macata
Ha Trpo3goBeTe W 3bpHaTa, Kakto W
cpefHusAT fo6yB OT Nn03a Ha AecepTHUTe
CeMEHHN N 6Ge3CeMeHHM COopToBe /103U,
mMaTemaTuyeckn [okasaHo ce yBenuyaear
C noBMLIABaHe Ha MoNMBHATa HopMa.
HanosieaHeTo BbB (pasza ,npolliapBaHe
(omekBaHe) Ha 3bpHaTa” oKa3Ba MOMOXM-
TeneH edekT BbPXY KayecTBeHUTe napa-

SUMMARY

Comparative study on the irrigation
effect upon grapes mechanical properties
and quality of seeded and seedless
grapevine varieties grown in the region of
Pleven was carried out.

It was found that most of the key
indicators of the mechanical and chemical
analysis of grapes and berries of the
studied varieties were in statistical proven
direct correlation on irrigation as it was
outlined direct arithmetic progression
associated with the increase of irrigation
rate. Under the conditions of pronounced
water deficit in the soil in 2012, the size
and weight of bunches and berries, as
well as the average yield per vine of table
seeded and seedless varieties were
higher with increasing the irrigation rate,
as that was mathematically proven.

Irrigation during the phase of “berry
softening” had a positive effect on grapes
quality parameters and organoleptic
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METPU W OpraHoNenTUYHMSA Npodhna Ha
rposgeto. OT gpyra cTpaHa, ¢ nNoBuLIaBa-
He Ha MoMMBHaTa HopMa ce oT4YMTa OTHO-
CUTE/IHO HamaslsiBaHe Ha TpaHcnopTabun-
HOCTTa (YCTOMYMBOCT Ha OMbH M HATUCK,
g) Ha rpo3geto W npu ABeTe rpynu
copToBe.

KnouoBn gymn: nosa, gecepreH
COpT, HanosiBaHe, NO/IMBHA HOPMa, Mexa-
HWYHM CBOICTBA, KAYECTBO Ha rPO3AETO

yBO/

Jlo3oBaTta Kyntypa ce pasBsu-
Ba ONTUMasHO K nposiBsBa B
MakcuMasiHa  cTeneH cBouTe
NPOAYKTUBHM Bb3MOXHOCTW, aKo
ca 3a40BOJIeHM NoTpebHoCcTUTE 1
OT BOAa Nnpe3 usanata Beretauns
(Behboudian and Singh, 2001).
HeobxoanmocTTa OT HanosiBaHe
npyv OTIMEeXAAaHEeTO Ha Jfo3oBarta
Kyntypa B bbnrapusi ce obycnass
OCHOBHO OT KO/IMYECTBEHOTO U
BPEMEBO HECHLOTBETCTBME MexXay
HY)XAMUTEe Ha pacTeHusaATa oT Boga U
HannumeTto U B noysata. BogHuaT
HeAOCTUr MOTMUCKa pacTexa Ha
N031Te, a y3psABaHeTOo Ha rpo3geTo
MOXe pfa 6bae 3abaBeHO WK
3aTopmo3eHo. OT pgpyra cTpaHa
n306mnneTo OT BOoga CTUMy/Mpa
HEHY)XeH BeretaTtMBeH pacTex,
KOWTO BOAM [0 CrbCTABaHE Ha
NMCTHaTa Maca, BWCOKO BOOHO
CbAbpXaHMe Ha 3bpHaTa, coutn
rpo3foBe BCeACTBME YBENMYEHNS
pasmep Ha 3bpHaTa, JlOWO
orpsiBaHe Ha rposfgoBeTe nopaau
3aCeHYBaHETO UM W pasBUTME Ha
6onectn (Lakso and Pool, 2000;
Williams, 2000).

[NokasaTtennute Ha MexaHuy-
HUS aHa/IM3 Ha rpo3ga W 3bpPHOTO

profile. On the other hand, with increasing
the irrigation rate it was accounted relative
reduction in the grapes transportability
(tensile strength and pressure, g) in both
groups of varieties.

Key words: vine, table grapevine variety,
irrigation, irrigation rate, mechanical
properties, grapes quality

INTRODUCTION

Grapevine develops optimally
and reveals to the maximum its
productive capacity, if its needs of
water are satisfied throughout the
vegetation season (Behboudian
and Singh, 2001).

The need of irrigation in grapevine
growing in Bulgaria is determined
mainly by the quantity and timing
mismatch between the needs of
the plants and the water availability
in solil.

Water shortage inhibits vine growth
while grapes ripening can be
delayed or stunted.
On the other hand, water
abundance stimulates
unnecessary vegetative growth,
resulting in dense green mass,
high water content of the berries,
compact clusters because of the
increased berry size, poor radiation
of clusters due to their shading and
development of diseases (Lakso
and Pool, 2000; Williams, 2000).

The indicators of the
mechanical analysis of a cluster
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ca MHOIO Ba&XHW efneMeHTn OoT
obuwata amnenorpadcka xapakre-
pUCTUKaA Ha BCEKX JI030B COPT U
n3passaBaT CbOTHOLIEHNETO Mexay
CTPYKTYPHUTE e/IEMEHTHU Ha rpo3ja
M 3bPHOTO — YEMNKW, KOXMULM,
Me30Kaprn M CemMeHa, onpefeneHu
ypes TAxHaTa Maca. Te ca
cneyndnyHn 3a BCEKM COPT U
CWIHO Ce  TMpPOMEeHAT  npes
OTAE/IHUTE TOAMHU U Nnepuogn Ha
pasBuTME 1 y3psBaHe Ha rpo3aeTo.
I3meHeHneTo Ha nokasaTtesiMte Ha
MEeXaHUYHNA N XUMUYEH aHa/In3 Ha
rpo3g M 3bpHO ca B npska
3aBMCUMOCT  OT  KIUMAaTUYHUTE
YC/IOBUA HA KOHKpeTHaTta rogmHa u
ocobeHocTUTe Ha Tepoapa (Galet,
1993; Reynier, 2001; Topaopos,
2005). TonyyeHnTe [daHHU 3a
fobuBa, pasmepa U Macarta Ha
rposga, paHgemaHa u pH Ha
MBCTTa, CbAbPXaHWETO Ha 3axapu
MW KACENWHW  rMokas.ar, ye
B/INSSHNETO Ha B3auMOAENCTBMETO
MACTO/TOAMHA € MHOro No-CUJTHO
OTKOJIKOTO Ha MmACTO/kNoH (Redl,
1991). Mo TEXHO/I0TMYHNTE
KayecTBa Ha rposfeTo ce npeleHs
cneumdgukara B M3N0M3BaHETO MY
Karo CypOBMHa 3a MnojlydyaBaHe Ha
pa3nimyHn npoayktn (Calo et al.,
1988; Boidron, 1995; Topgopos,
1991).

LlenTa Ha un3cnegsaHeTo e
[a ce Wu3BbpWKU CpaBHUTENEH
GUOMETPMYEH U  CTaTUCTUYECKMU
aHann3 3a BIMAHWETO Ha HarnosBa-
HETO BbPXYy MeXaHW4YHUTEe CBOWCT-
Ba M Ka4eCTBOTO Ha rpo3aeTo npu
[ECEPTHN CEMEHHM N B6E3CEMEHHN
COpTOBE N03MW.

and a berry are very important
elements of the total
ampelographic characteristics of
each grapevine cultivar as they
express the ratio between the
cluster and Dberry structural
elements - rachis, skins, flesh and
seeds, defined by their mass. They
are specific for each variety and
are greatly changing over the
years and periods of development
and grapes ripening. The changing
of the mechanical and chemical
analysis indicators of a cluster and
a berry is directly dependent on the
climatic conditions of the particular
year and the characteristics of the
terroir (Galet, 1993; Reynier, 2001;
Todorov, 2005). The obtained data
for yield, cluster size and mass,
output and must pH, sugars and
acids content reveal that the
impact of the interaction
location/year was much more
significant  than location/clone
(Redl, 1991).

The specificity of grapes to be
used as raw material for various
products is determined on the
basis of its technological qualities
(Calo et al., 1988; Boidron, 1995;
Todorov, 1991).

The objective of this study
was a comparative biometric and
statistical analysis of the irrigation
impact on the mechanical
properties and grapes quality of
table seed and seedless grapevine
cultivars.
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MATEPVANT N METOAN

O6ekT Ha npoyyBaHe ca
CEMEHHUAT pecepTteH copT AunaHa
(BukaH x Pubn mexyp) u 6e3sce-
MeHHUAT Pycanka 3 (MupHuiA 1
Be3cemeHeH Xnopua V-6).
3cneaBaHeTo e M3BBbPLUEHO npes3
nepnopa 2011-2013 r. MNpoyyBaHu-
Te COpTOBETEe Ca pPasnosIoKeHUN Ha
nnow, ot 1,2 da B ONUTHOTO nosie
Ha EkcnepumeHTanHata 6asa Ha
WB-lNneBeH. Jlo3nTe ca 3acafieHun
npn  MexaypenoBo  pasCTosHue
2.20 m n 1.30 m BbTpe B pepa. OT
BCEKN COPT ca 3acafeHn Tpu peja
(0.6 da) ot no 70 pacTeHusi BCEKMW.
OTrnexpar ce Ha npusemMHa
dhopmmpoBka — nogoopeH lono.

ExerogHo npu pesutbarta Ha
ONUTHUTE /103U  OT  BCUYKMK
BapnaHTW e npunaraHo efHakso
HaToBapBaHe — 1 nnoAHa npbyka c
12 oun 1 4 yena No 2 3MHU 0YM,
o6wo 20 3UMHM O4M Ha so3a.
[MpoyyBaHeETO CTpoexa U CTPYKTY-
pata Ha rpos3ga W 3bpPHOTO U
onpefensaHeTo  KayeCcTBOTO Ha
rpo3neTo Ha n3cnepsaHuTe
[ecepTHN COpTOBE € M3BBbPLUBAHO
no yrBbpageHata B bbarapcka
amnesiorpagua  T. 1 MeToAMKa
(Katepos u gp., 1990).

3a BCEeKM copT ca M3nuTaHu
TpM BapuaHTa Ha BogoobGesneve-
HOCT:

vi - O
HanosiBaHe;

V2 - 60: KankoBo HanosiBaHe
C NoJINBHW HOPMU, Bb3CTaHOBSABA-
wn 60 % oT eBanoTpaHcnupauus-
Ta Ha kyntyparta (ETc).

KOHTpOna, 6e3

MATERIAL AND METHODS

The study included the table
grapevine seed cultivar Diana
(Bikan x Ribi Mehur) and the
seedless one Rusalka-3 (Mirniy x
Seedless hybrid V-6). The study
was carried out in the period 2011-
2013. The investigated varieties
were located on an area of 1.2 da
in the trial field of the Experimental
Base at the Institute of Viticulture
and Enology (IVE) — Pleven. The
vines were planted at row distance
2.20 m and 1.30 m within the row.
Three rows were planted of each
variety (0.6 da) with 70 plants per
row. They were grown on ground
training — improved Guyot.

Every year during the pruning
of the experimental vines they
were left with equal loading — 1
fruit cane with 12 eyes and 4 spurs
of 2 winter eyes each, total 20
winter eyes per vine. The study of
the cluster and berry texture and
structure and determining the
grapes quality of the investigated

table grapevine cultivars was
carried out according to the
approved methodology in the
Bulgarian Ampelography, vol. 1
(Katerov et al., 1990).

Three variants of water

supplying were tested for each
cultivar:

Vi - O:
irrigation;

V2 - 60: drip irrigation with
irrigation rates recovering 60% of
the crop evapotranspiration (ET¢).

control, without
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V3 - 80: kankoBo HanosiBaHe
¢ nonneHuM Hopmn 80 % oT ETc.

OnNnTbLT e 3a/10KeH No MeTo-
Aa Ha ObArMTe napuesnv Kato BbB
BCEKM BapumaHT wumMa 4eTupu
NOBTOPEHWNA, BKIWYBawWM no 15
nos3n BCAKO. 3a oxpaHa B ABaTa
Kpasa Ha peposeTe ca npeasugeHu
no neT No3u.

Cuctemarta 3a KarnkoBo Hano-
fABaHe e C e4HO MOJIMBHO KPWUIO0 Ha
pen. Kankoobpasysatenute ca C
peout 2.0 L/h npn paboTHO
HanaraHe 0.1 MPa un ca pasnoso-
XeHu npe3 1.0 m no Ab/mKMHaATA
Ha Kpunata. Npu n3uncnsasaHe Ha
NoOSIMBHUTE peXnMn eTasloHHaTa
eBanoTpaHcnupauma ET, e onpe-
AensHa Bb3 OCHOBA CTOMHOCTUTE
Ha wu3napeHneTo OT CBOGOAHA
BOAHA MOBBLPXHOCT, W3MEpPEHOo
ypes wusnaputen "Knac A", npwu
kKoedpnuneHT Ha m3naputena Kep =
0.8. 3a usuncnasaHe esanoTpaH-
cnupaumata Ha Kyntypata ETc ca
M3MNosI3BaHN CTOMHOCTN Ha koedn-
UMeHTa Ha kyntyparta K¢ cbriacHo
metognka Ha FAO (Allen et al.,
1998).

MartemaTtnyeckata 06paboT-
Ka Ha JaHHMUTe e M3BbpLUEHa ypes
ancnepcuoHeH aHanns (Jumosa n
MapwuHkoB, 1999) npu HuBa Ha
AOCTOBEPHOCT  Ha  pasnukute
(kputepun Ha CTioaeHT). p=5.0 %,
p=1.0% wu p=0.1%.

PE3YNTATU N OBCbXXOAHE
Mpes 2011 roguHa ca
HanpaBeHn o6wWo 13 noAnBKHK,
HanonTesIHATE HOPMK Ca CbLOTBET-

V3 - 80: drip irrigation with
irrigation rates 80 % of ETc.

The trial was arranged in
accordance with the method of the
long parcels as in each variant
there were four replicates, each
including 15 vines. At the end of
each row five vines were planted
for protection.

The drip irrigation system had
one irrigation lateral per ridge. The
drip-formation units had a flow rate
of 2.0 L/h at operating pressure 0.1
MPa as they were located at 1.0 m
interval along the Ilaterals. For
calculating the irrigation regimes
the reference evapotranspiration
ETo was defined on the basis of
the water surface evaporation
values measured by Class A
evaporator, at coefficient of the
evaporator Kp = 0.8. The crop
coefficients K¢ were used for
calculating the crop
evapotranspiration ETc in
accordance with the methods of
FAO (Allen et al., 1998).

Data were mathematically
processed by analysis of variance
(Dimova and Marinkov, 1999) at
confidence levels of the differences
(Student’s criteria). p=5.0%,
p=1.0% and p=0.1%.

RESULTS AND DISCUSSION
In 2011, total 13 irrigations
were made as irrigation rates were
respectively for V2 — M = 163.0
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HO 3a V2 — M = 163,0 mm, a 3a

V3—M =217,0 mm (Tabnuya 1).

mm, while for V3 — M = 217.0 mm
(Table 1).

Ta6nvua 1. Banexu, eBanoTpaHCcnnpauus, NosIMBHU HOPMU U KOEMUUUEHT Ha

Kyntypata npes 2011r.

Table 1. Rainfall, evapotranspiration, irrigation rates and crop coefficient values

in 2011
ETo 3a ETc 3a MonvBHa [MonuBHa
KoedhmumeHt Hopma Hopma
[Jara Banex  nepuoaa Ha Kyntypata neproAa Irrigation  Irrigation
Rainfall ETo for ETc for
Date [mm] the period Crop the period rate rate
coefficient, Kc V2 (60 %) V3 (80 %)
[mm] [mm] [mm] [mm]

30.5.2011 5.0 21.6 0.30 6.5 4 5
06.6.2011 13.0 31.2 0.30 9.4 6 7
13.6.2011 29.0 29.6 0.40 11.8 7 9
20.6.2011 0.0 30.4 0.40 12.2 7 10
27.6.2011 4.0 42.4 0.47 19.9 12 16
04.7.2011 44.1 67.3 0.47 31.6 19 25
11.7.2011 0.0 48.0 0.61 29.3 18 23
18.7.2011 10.1 40.0 0.61 24.4 15 20
27.7.2011 59.4 435 0.82 35.7 21 29
01.8.2011 5.4 23.5 0.82 19.3 12 15
08.8.2011 4.0 32.0 0.85 27.2 16 22
15.8.2011 44.0 25.6 0.85 21.8 13 17
22.8.2011 0.0 26.4 0.85 22.5 13 18

XapaktepHoto 3a 2011 Typical for 2011 were the

rogMHa ca 4YecTuTe WHTEH3UBHM
BaJ/IeXnN npe3 uenva Beretaymo-
HEeH nepuog, KOUTO NepuoamvyHO
B/larosanacsisaxa noysata U
HamasisaBaxa TexecTTa Ha
NMOMMBKMUTE 3a KOMMEHCUpaHe Ha
eBarnoTpaHcnupaymaTa Ha no3uTe.

Mpe3 2012 r. ca HanpaBeHu
06u0 10 NOMMBKK, HaANOUTESTHUTE
HOpPMU ca CbOTBETHO 3a V2 — M =
135 mm, a 3a V3 - M = 179 mm
(Tabnuua 2). MNpe3 mecel mai ca
perncTpupaHy rofIsMo Konm4yecTso
Banexu (111.4 mm), KouTo Bnaro-
3anacuxa noysara v ToBa [oBefje
[0 HamansBaHe TexecTra Ha Mno-
NIMBKUTE 3a KOMIMEeHcupaHe eBano-
TpaHcnvpauuaTa Ha no3uTe npes
nbpBaTta NosoBMHa OT BeretaumsTa.

frequent intense rainfalls
throughout the vegetation season
that periodically ensured the soil

moisture and reduced the
heaviness of the irrigations to
compensate the

evapotranspiration of the vines.

In 2012, total 10 irrigations
were performed as the irrigation
rates were respectively for V2 — M
= 135 mm, while for V3 — M = 179
mm (Table 2). In May it was
recorded great amounts of rainfall
(111.4 mm), that ensured the
moisture in the soil and reduced
the heaviness of the irrigations to
compensate the evapotranspira-
tion of the vines during the first
half of vegetation.
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Ta6nvua 2. Banexu, eBanoTpaHCcnnpauus, NoIMBHA HOPMU U KOEMUUUEHT Ha

KynTtypata npe3 2012r.

Table 2.Rainfall, evapotranspiration, irrigation rates and crop coefficient values

in 2012

ETo 3a ETc 3a MonnBHa [MonuBHa

KoedpmuneHt Hopma Hopma

[Jara Ba_ne»( nepvoaa o KynTypata neprona Irrigation  Irrigation

Rainfall ETo for ETc for
Date [mm] the period Crop the period rate rate
P coefficient, Kc P V2 (60 %) V3 (80 %)
[mm] [mm]
[mm] [mm]

11.6.2012 18.2 31.4 0.40 12.5 8 10
18.6.2012 0.8 34.3 0.40 13.7 8 11
25.6.2012 10.2 40.2 0.47 18.9 9 12
02.7.2012 17.4 37.1 0.54 20.1 8 10
09.7.2012 0.0 40.8 0.58 23.7 14 19
16.7.2012 0.0 54.4 0.65 35.4 21 28
23.7.2012 0.0 45.6 0.75 34.2 21 28
30.7.2012 0.0 42.4 0.82 34.8 21 28
06.8.2012 0.0 37.6 0.85 31.9 19 26
13.8.2012 27.0 32.0 0.85 27.2 5 7

Mpe3 2013 r. ca HanpaBeHU In 2013 only 3 irrigations

camo 3 nonveku. Mopagn passu- | were carried out. On the

TMEeTO Ha BUCOK WHJEKLMO3€eH
doH OT MaHa B Kpas Ha Mecel,
IOHW W NI U HapylaBaHe Ha
HOPMaJIHOTO pa3BUTUE Ha N03uUTe,
ce Ha/lokKM npekpaTsaBaHe Ha
BeretaynoHHMUTE MOJSIMBKU C Uen
HamasnisaBaHe nocneacTeuATa  oT
MaHarta 4pe3 HamasisiBaHe aTMocC-
doepHaTa BI@AKHOCT B Hacaxae-
HMeTo. [aHHUTe 3a BaslexuTe,
eBanoTpaHcnvpauusita, CTOWHO-
CTUTE Ha 6rnochmsnyHms koedumun-
eHT Kc, Kakto u nopapeHute
NMOJSINBHN HOPMW ca MoKasaHn B
Ta6bnuua 3.

background of high incidence of
infectious powdery mildew at the
end of June and July and
disruption of vines normal growth
the irrigations during the
vegetation had to be suspended
for overcoming the consequences
of powdery mildew by reducing the
atmospheric  humidity in the
plantation. The data for the rainfall,
evapotranspiration, the values of
the biophysical coefficient Kc, as
well as the irrigation rates are
presented in Table 3.
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Ta6nvua 3. Banexu, eBanoTpaHcnnpauus, NosiMBHU HOPMU U KOEMUUUEHT Ha

KynTtypata npe3 2013 .

Table 3. Rainfall, evapotranspiration, irrigation rates and crop coefficient values

in 2013
ETo 3a ETc 3a MonuBHa MonmsHa
KoedhmumeHt Hopma
[Jata Banex . nepuoaa Ha Ky/nTypaTa neproaa Hopma Irrigation
Rainfall  ETo for - ETc for Irrigation rate
Date - Crop coefficient . rate
[mMm]  the period the period V2 (60 %)
Kc V3 (80 %)
[mm] [mm] [mm] [mm]
[Jo 27.05. 0 40,0 0,40 16,0 10 13
[Jo 03.06. 36,6 45,3 0,40 18,1 11 14
[Jo 10.06. 9,0 51,2 0,40 20,5 12 16
Jo 17.06. 76,0 33,6 0,40 13,4 - -
[lo 24.06. 0,0 48,0 0,47 22,6 - -
[Jo 03.07. 123,4 38,7 0,55 21,3 - -
[o 08.07. 16,0 26,4 0,59 15,6 - -
Jo 15.07. 9,0 34,4 0,64 22,0 - -
[0 22.07. 0,8 35,8 0,74 26,5 - -
[o 29.07. 0,0 40,1 0,81 32,4 - -
[Jo 05.08. 0,0 43,2 0,84 36,3 - -
Jo 12.08. 04 48,0 0,84 40,3 - -

OT npencraBeHUTE  AaHHU
MOXe [a ce Hanpasu 3aK/1veHune,
ye BbB BCAKa efHa OT TpuTe roam-
HW Ha n3cnegBaHeTo ca Habnwaa-
BaHW pasfiIMyHM B KIMMATUYHO
OTHOLLIEHNE YC/1I0BUA Npes3 Bereta-
uumMTe, MNpPSAKO BAMSAEWM BbPXY
pacTexa, pasBuTneTo 1 naogoaa-
BaHeTO Ha nosute. OT KIMMaTUy-
Ha rnegHa Toyka camo 2012 roaum-
Ha 6elle noaxogsuwa 3a ontumarn-
HOTO NpoOBeXaaHe Ha onuTa.

MexaHnyeH aHa/n3 3a onpe-
[ensHe cTpoexa u CTpykKTypata Ha
rposga v 3bpPHOTO

3a o06eKkTMBHa npeueHkKa
B/IMSAHNETO Ha  HanosiBaHeTo
BbpPXy MEXaHW4YHWUTE CBOWCTBA W
KauecTBOTO Ha Trpo3feTo Ha
npoy4ysaHuTe AeCepTHU COPTOBE,
npu AocTuraHe Ha KOHCyMaTuBHa

3panoct npe3 2011 mn 2012 r. e

From the presented data it
could be concluded that in the
three years of the study there were
different weather conditions during
the vegetation period directly
affecting the vines  growth,
development and fruit-bearing
capacity. From the weather point
of view only the year 2012 was
suitable for the trial being optimally
carried out.

for
and

Mechanical analysis
determining  the  texture
structure of a cluster and a berry

For objective assessment the
impact of irrigation on the
mechanical properties and grapes
quality of the studied table
grapevine cultivars, grapes were
harvested upon reaching maturity
in 2011 and 2012 and mechanical
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M3BbPLWIBAH rpo3gobep un e
HanpaBeH MexaHW4yeH aHa/iM3 Ha
rpo3a M 3bpHO. Npe3 nAToTo Ha
2013 1. ca OTYeTEHU 3HAUUTESTHU
MO KOJSINYECTBO Basiexu, 0CcOOeHOo
npes mecey wam — 149.2 mm.
Mopagn pasBUTUMETO Ha BUCOK
NHeKunoseH ¢oH OT MaHa B
Kpasi Ha Mecel, OHU 1 tonn, belue
HapyLlweH HOPMa/THUAT LUMKb/ Ha
pasBuTMe Ha nosata (obe3nucrea-
He Ha BpbxHaTa 4acT Ha /sieTopa-
cnuTe) n pekontara OT rposge
(n3cbxBaHe Ha noutm 100 % ot
roosgoseTte). B cneacrteMe  Ha
ToBa [00MB, MexaHuyeH aHanu3
Ha rpo34eTo M pacTex Ha efHOro-
ANLIHNA NPUPACT He ca OTUYNTaHW.

Mpn copt AmaHa npe3 2011
r. 1 gBaTa BapuaHTa C HarnosiBaHe
nMart cpefHa maca Ha rposga rno-
ronsaMa ot Tasu Ha KoHTponarta. C
Hai-ronsiMa cpegHa Maca Ha
rpo3ga e BapuaHTa C Kankoso
HanosBaHe M nonveBHa Hopma 80
% ot ETc (766.0 g), cnegBaH oT
BapmnaHTa C KarnkoBO HarnosiBaHe u
nonnmeHa Hopma 60 % ot ETc
(675.0 g). Macara Ha rposga Ha
BapvaHTa 6e3 HanosBaHe nmpes3
Tasm rogmHa e 631.0 g. Cbhwara
3aBMCUMMOCT ce Habnwgasa 1 Mo
OTHOLIEHMEe Ha 3bpHOTO. C Haii-
efpv 3bpHa ce OT/M4aBaT Bapwu-
aHTUTe C HanosiBaHe, KaTo pasnu-
Kara Mexay TAX € He3HauuTesiHa.
CpepgHaTta maca Ha 100 3bpHa e
870.0 g npu BapmaHT 3 1 860.0 g
npu BapuaHT 2. lNpu KOHTponata
CTOMHOCTTa Ha TO3M Mnokasatesn e
780.0 g. [lpu onpepensHe
CTeneHTa Ha YCTOWYMBOCT Ha

analysis of a cluster and a berry
was performed. In the summer of
2013 significant rainfall was
registered, especially in July -
149.2 mm. Due to the
development of high infection
background of powdery mildew in
late June and July the normal
development cycle of the vine was
disrupted (defoliation of the top
portion of the shoots) as well as
the grapes vintage (withering of
almost 100% of the clusters).
Therefore the yield, the
mechanical analysis of the grapes
and the annual growth rate were
not reported.

For Diana cultivar in 2011
both variants of irrigation had
higher average mass of the
clusters than that of the control.
The highest mass of the cluster
had the variant of drip irrigation
and irrigation rate 80% of ETc
(766.0 g), followed by the variant
of drip irrigation and irrigation rate
60% of ETc (675.0 g). The cluster
mass in the variant without
irrigation that year was 631.0 g.
The same correlation was also
observed for berries. The largest

berries were obtained in the
variants with irrigation, as the
difference between them was

insignificant. The average mass of
100 berries was 870.0 g for variant
3 and 860.0 g for variant 2. In the
control the value of that indicator
was 780.0 g. Minor differences
were found in determining the
degree of tensile strength and
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ONBbH W HATUCK, Ce YyCTaHOBUXa
MUHUMaUTHU pasnnuma. C oTHOCK-
TeJNIHO Haii-gobpa TpaHcnopTabus-
HOCT Ha rpo3feTo € BapuaHTbT
6e3 HanosiBaHe (Tabnmua 4).
Mexay w3cneaBaHuTe Bapwu-
aHTN HAMa CblUecTBeHa pas/vka B
CTpoexa 1 CTpyKTypaTa Ha rposga u
3bPHOTO. MNPOLEHTLT Ha 3bpHaTa B
rposga Bapupa oT 96.83 %
(BapuaHT 1) go 97.52 % (BapuaHT
3). CbabpXaHMEeTO Ha KOXUuM u
CeMeHa B 3bpHaTa Ha BapuaHTuTe n
KOHTpoNnaTa Ha copta e npuénusu-
Te/IHO paBHO, B CNeacTBue Ha
KOETO NPOLLEHTBLT Ha MececTara UM

yacT Bapupa B MHOIO TeECHMU
rpaHnun — ot 93.19 % (BapuaHTbT
6e3 HanosieaHe) Ao 93.68 %

(BapnaHTBT C KankoBo HarnosiBaHe n
nonveHa Hopma 80 % ot ET¢).
JobuBbT OT J/l03a € B
NnonoXuTesIHa Kopenaunsa ¢ macara
Ha Trpo3ga W efnemMeHTuTe Ha
poOLoOBUTOCTTA Ha u3cneaBaHuTe
BapuaHTu. Hali-HucbKk [obus ot
no3a e nosyyeH OT BapuaHTa 6e3
HanosieaHe — 9.15 kg, a Hali-BUCOK
npwu BapuaHta c nonmeHa Hopma 60
% oT ETc — 10.73 kg. BapnaHTsT C
nosiveHa Hopma 80 % oT ET¢ 3aema
MEXANHHO TMOJIOXEeHNe Mo TOo3n
nokasaren — 9.96 kg (Tabnuua 4).
OT HanpaBeHus aHa/iM3 Ha
MbCTTa N Npu TpUTE BapuaHTa oT
copT [lmaHa ce KoHcTaTtupa, 4e
rpo3feTo € HaTpynasio goctarbu-
HO 3axapy M CblLlEBPEMEHHO €

3anasuo fobpa TMTpyema
KnCenuHHOCT.  Haii-Bucoko e
CbObpPXaHMETO Ha 3axapy B

rposgeto Ha BapmaHT 3 — 13.3 %.
Mpn copT Pycanka 3 c Hali-

pressure. Grapes from the variant
without irrigation had relatively the
best transportability (Table 4).

Among the studied variants
there was no significant difference
in the texture and structure of the
cluster and the berry. The ratio of
berries in a cluster ranged from
96.83% (variant 1) to 97.52%
(variant 3). The contents of skins
and seeds in the berries from the
variants and the control of the
cultivar were approximately equal,
thus the ratio of their flesh part
varied within narrow ranges - from
93.19%  (the wvariant without
irrigation) to 93.68% (the variant of
drip irrigation and irrigation rate of
80% ETc).

The vyield per vine was
positively correlated with the mass
of the cluster and the fertility
elements of the studied variants.
The lowest vyield per vine was
obtained from the variant without
irrigation — 9.15 kg, and the highest
from the variant with irrigation rate
60% of ET¢ — 10.73 kg. The variant
of irrigation rate 80% of ET¢ had an
intermediate value for this indicator -
9.96 kg (Table 4).

The must analysis from the
three variants of Diana cultivar
showed that grapes had
accumulated enough sugars while
retaining good titratable acidity.
The highest content of sugars was
found in the grapes from variant
3— 13.3%.

For Rusalka-3 cultivar the
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ronaMma cpegHa Maca Ha rposga
ce OoT/In4yaBa BapuaHTbT C KarnkoBO
HanosBaHe M NosiMBHa Hopma 60
% o1 ET¢c — 656.5 g, cnepsaH oT
KOHTponata ¢ 620.0 g. C Hai-
HMUCKa cpefHa Maca Ha rposja
npes Tasn rogMHa e BapuaHTbT C
KankoBo HarnosiBaHe W MoJMBHa
Hopma 80 % ot ET¢ — 598.0 g. o
OTHOLLEHNE eApuHaTa Ha 3bpHaTa
CblLleCTBEHa  pasnuka  mexay
OTAEe/IHUTE BapuaHTU He ce Hab-
nwogasa. C Hall-egpu 3bpHa npes
Tasn roguMHa ce oT/iMyaBa Bapu-
aHT 3 (nonmBHa Hopma 80 % ot
ETc) cbc cpegHa maca Ha 100
3bpHa 720.0 g, cneaBaH OT Bapu-
aHT 2 (nonmBHa Hopma 60 % ot
ETc) ¢ 680.0 g. u koHTponara ¢
670.0 g. Npu onpepensaHe TpaHc-
nopTabuaHOCTTa Ha rpo3geTo ce
yCTaHOBW, Ye C Hal-406pun nokasa-
Tenn e BapuaHTbT 6e3 HanosiBaHe
(Tabnuuya 4).

Mexgay wu3cnegsaHuTe Bapwu-
aHTM Ha copT Pycanka 3 Hama
CblLleCTBEHA pa3nuka B CTpoexa u
CTpyKTypaTa Ha rposga n 3bpHOTO,
KaTo pas3/MkuTe ca B Mo/s3a Ha
BapuaHTUTe c HanosisaHe. lpoveHr-
TbT Ha 3bpHaTa B rpo3aa Bapupa oT
97.92 % npwu BapuaHTa 6e3 Hanos-
BaHe Ao 98.15 % npwn BapuaHTa C
nonveHa Hopma 80 % oT ETec.
CbAbpXaHMEeTO Ha KOXWUU B 3bp-
HaTa Ha BapuvaHTUTe N KOHTposara
Ha copTa e nNpuobAn3UTENHO PaBHO,
B CNneacTBME Ha KOETO MPOLUEHTLT
Ha MececTtara UM 4acT Bapupa B
MHOI0O TecHu rpaHuum — ot 94.93 %
(6e3 HanosiBaHe) po 95.31 %
(mnonuneHa Hopma 80 % oT ET).

highest average mass of the
cluster had the variant of drip
irrigation and irrigation rate 60% of
ETc — 656.5 g, followed by the
control — 620.0 g. The lowest
average mass of the cluster that
year had the variant of drip
irrigation and irrigation rate 80% of
ETc — 598.0 g. Concerning the
berry size significant difference
between the variants was not
observed. The largest berries that
year were accounted for variant 3
(irrigation rate 80% of ET¢) with an
average mass of 100 berries 720.0
g, followed by variant 2 (irrigation
rate 60% of ET¢) with 680.0 g, and
the control - 670.0 g. In
determining the transportability of
the grapes the best indicators had
the variant without irrigation (Table
4).

Between the studied variants
of Rusalka-3 cultivar there were no
significant difference in the texture
and structure of the cluster and the
berry as the differences were in
favor of the variants with irrigation.
The ratio of berries in the cluster
was within the range from 97.92% in
the variant without irrigation to
98.15% in the variant of irrigation
rate 80% of ETc. The contents of
skins in the berries from the variants
and the control of the cultivar were
approximately equal, thus the ratio
of their flesh part varied within very
narrow ranges — from 94.93%
(without irrigation) to 95.31%
(irrigation rate 80% of ET¢).
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Tabnuua 4. MexaHW4YeH U XMMUUEH aHa/IN3 Ha rpo34, 1 3bPHO MpU AecepTHM COPTOBE, OTIIEXAAHN NPY MOJIMBHU YCMOBUS Npes3

2011-2012 rognHa

Table 4. Mechanical and chemical analysis of a cluster and a berry of table grapevine varieties grown under irrigation in years

2011-2012
CTpoex 1 CTpyKTypa Ha rposg u
posg / Cluster 3bpHo / Berry © 3bPHO
c o Texture and structure of cluster and
R berry 2 ©
i S 5
£ £ S ‘8' o 3 = ° © = 2 % © = e
s 5. o %8| 5| 28 | g€ | =% E| _¢ s Sl i8S 22| 55| | I8
T T € | S5 | £ ~ S £ < - Q| o§ ] s.2 c P I - | T g| 2 - | a2| g2 Q
S.|sS8|89| X5 | 3 X5 S | g2 a3 =2 S c 2 Sv | 95| o< S5 o @ g ©
S3|85/88| 25| 58| 25 | 52 88| Fs | ke | 58| 35| 35 |53 88|82 | 59| £
Cxla>|==| g% /32| &% | 32 |58 |00 | ITa |Tx | ba | €0 |00 | ST | % | 6od | EF
copt Auana / Diana cultivar
V1 631 198 16.0 2416 2222 780 3245 1594 3.17 96.83 502 179 93.19 9.5 11.8 5.850
V2 675 206 148 2682 2338 860 2635 1558 290 97.10 512 1.63 93.25 10.73 125 5.925
9 | V3 766 228 142 25,02 2152 870 2375 1413 248 9752 471 161 93.68 9.96 13.3 5.250
& | copt Pycanka 3 / Russalka-3 cultivar
V1 620 190 168 2436 2082 670 2455 1349 2.08 9792 507 - 9493 8.61 16.0 5.250
V2 656 190 142 2400 2092 680 2435 1337 2.04 9796 506 - 9494 795 16.8 5.475
V3 598 220 142 2556 21.28 720 2370 1299 185 98.15 469 - 9531 7.84 16.0 5.425
copt Auana / Diana cultivar
V1 514 202 155 23.88 2232 740 3320 1662 3.79 9621 355 148 9497 6.69 17.1 3.250
V2 633 250 142 2546 2324 820 2940 1251 298 97.02 317 131 9552 6.97 165 3.500
N |V3 636 248 142 2550 2375 830 266.0 1189 1.82 98.18 295 120 9585 7.63 16.0 3.500
& | copt Pycanka 3 / Russalka-3 cultivar
V1 512 190 11.8 2048 1844 460 217.0 1379 147 9853 448 - 95,52 525 187 3.750
V2 625 19.7 142 2278 2024 480 1750 1339 136 98.64 4.46 - 9554 7.11 176 3.900
V3 600 200 142 2404 2096 490 1455 1269 122 98.78 429 - 95.71 750 165 4.050
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Mopaan no-masiknTe pasnnku
B MacaTa Ha rpo3foBeTe mexay
OTAEe/IHATE BapuaHTU Ha copT
Pycanka 3, 4OOMBBT OT /103a npe3
Tasn roguvHa Bapuvpa B TeCHU
rpaHuum. Hai-Hucbk [obus  OT
no3a e rnonyyeH OT BapuaHTa C
nonnmsHa Hopma 80 % ot ETc —
7.84 kg, a C Hal-BUCOK € KOHTpO-
nata — 8.61 kg. [Mo-BucokusaT
[06vB Ha BapuaHTa 6e3 nosivBaHe
npes Tasu roguMHa ce Ob/IXKU Ha
No-BUCOKUA MNPOLEHT pasBuUTU U
naoAHu neTopacnu.

OT HanpaBeHua aHa/n3 Ha
MbCTTa U NpU TpUTe BapuaHta oT
copT Pycasika 3 ce KoHcTaTtupa, ye
rpo34eTo e HaTpynasio AocTaTbu-
HO 3axapyn UM CbLlEBPEMEHHO €

3anasuno Aobpa TMTpyema
KNCEeJIMHHOCT. Hali-Bucoko e
CbAbpXaHMETO Ha 3axapu B

rpo3geTo Ha BapuaHT 2 — 16.8 %.
Mpe3 2012 r. N0 OTHOLUEHVE
cpefHaTa maca Ha rposja u asara
BapuaHTa C HanosiBaHe npu copTt
OuaHa wumat no-rofiama cpegHa
Maca Ha rposga cnpsmo
KOHTponata (Ta6bnvua 4). C Hali-
ronsaMa cpefHa maca Ha rposga e
BapuaHTbT C KankoBO HarosiBaHe
n nonmBHa Hopma 80 % oT ETc
(636 @), cnegBaH OT BapuaHTa C
KankoBO HarnosiBaHe W MNoJiMBHA
Hopma 60 % oT ET¢ (633 @), kaTo
pasfivkata mexay Tax € He3Hauu-
TeNHa U HepfokasaHa. Macara Ha
rposga Ha  KoHTponara, 6e3
HanosBaHe, € 514.5 g, KOeTo ce
OAb/DKM Ha No-mMasikute pasmepu
Ha rposgoseTe 1 nNo gpebHuTe no

Because of the smaller
differences in the mass of the
clusters between the variants of
Rusalka-3 cultivar, the vyield per
vine was within narrow ranges for
that year. The lowest yield per vine
was obtained from the variant of
irrigation rate 80% of ETc — 7.84
kg, and the highest from the
control — 8.61 kg. The higher yield
from the variant without irrigation
that year was the result of the
higher ratio of developed and fruit
shoots.

The must analysis from the
three variants of Rusalka-3 cultivar
revealed that grapes had
accumulated enough sugars while
retaining good titratable acidity.
The highest content of sugars was
found in the grapes from variant 2
—16.8%.

In 2012, for Diana cultivar the
average cluster mass was higher
in both variants with irrigation
compared to the control (Table 4).
The highest average cluster mass
had the variant of drip irrigation
and irrigation rate 80% of ETc
(636 g), followed by the variant of
drip irrigation and irrigation rate
60% of ETc (633 @), as the
difference between them was
insignificant and unproven.

The cluster mass of the control,
without irrigation was 514.5 g,
which was due to the smaller size
of the clusters and the smaller
berries in size and mass. The
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pasmepu 1 Terno 3bpHa. C Hali-
efpy 3bpHa ca BapuaHTuTe C
HanosBaHe Kato pasnvkarta
Mexay Tax e HesHauuTenHa (830
g 3a 100 3bpHa npu BapuaHT 3 u”
820 g 3a 100 3bpHa npu BapuaHT
2). Mpn KoHTponaTa CTOMHOCTTA
Ha To3u nokasaten e 740 g. MNpwn
onpeaensiHe CTeneHTa Ha YCToW-
YMBOCT Ha ONbH U HATUCK Cce ycTa-
HOBW, Ye C Hai-gobpa TpaHcnop-
TabW/IHOCT Ha rpo3feTo e Bapu-
aHTbT 6e3 HanosBaHe, KaTo pas-
nukute cnpamo 2011 r. ca 3Hauu-
TeNIHO MNO-rof1IeMn, HO CTaTUCTU-
yeckn HepokasaHu (Tabnuua 4).
Pasnuknte no OTHOLUEeHWne
cpefHaTa maca Ha rposgoseTe U
cpegHata maca Ha 100 3bpHa
MeXay BapuaHTuTe C HarnosiBaHe 1
KOHTponaTa (6e3 HanosiBaHe) npu
copt [uaHa ca cTatMCTUYecKku
nokasaHu (Tabnuuya 5).

largest berries were obtained from
the variants with irrigation as the
difference between them was
insignificant (830 g per 100 berries
for variant 3 and 820 g per 100
berries for variant 2). For the
control the value of this indicator
was 740 g. As far as the degree of
resistance to tension and pressure
it was found that the best
transportability had grapes from
the variant without irrigation, as
the differences compared to 2011
were significantly  higher but
statistically unproven (Table 4).
The differences in the average
mass of clusters and average
mass of 100 berries between the
variants with irrigation and the
control  (without irrigation) for
Diana cultivar were statistically
proven (Table 5).

Tabnuua 5. CTaTucTUHeCKU aHafIn3 Ha cpegHaTta Maca Ha rpo3sg 1 100 3bpHa rnpu

copt AnaHa

Table 5. Statistical analysis of the average mass per both a cluster and 100

berries of Diana cultivar

CpepHa maca Ha rpos,
Avgraﬁge mass per cFI)us'f(ler Vi V2 V3
BaplflaHTVl e F_>a3n|/|Ka Jokas. F_>a3n|/|Ka [Jokas. F_>a3n|/|Ka [Jokas.
Variants Difference |Proven|Difference| Proven |Difference | Proven
V1 666.67 X X -29.167 n.s -90.000 -
v 2 695.83 29.167 + X X -60.833 n.s
V3 756.67 90.000 ++ 60.833 n.s X X
CpepgHa maca Ha 100 3bpHa
A\E)ergge mass of 100 ber?ies Vi V2 V3
Bapl{laHTM X~ Ffa3nvn<a Jokas. Ffa3nvn<a Jokas. Ffa3nvn<a Jokas.
Variants Difference |Proven|Difference| Proven |Difference | Proven
V1 740 X X -80 -90
v 2 820 80 +++ X X -10 n.s
V3 830 90 +++ 10 n.s X

5% - (+) (; 1% - (+4) (- 0.1% - (++) (); <5%- (n.5).
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Mexay mnscnepBaHuTe Bapwu-
aHTN ce HabsogasaT 1 pasnnmunsg
B CTpoexa W CTpykTypara Ha
rpos3ga n 3bpHOTO. MNMPOUEHTHLT Ha
3bpHaTa B rpo3ga Bapupa OT
96.21 % (BapmaHT 1) go 98.18 %
(BapuaHT 3). CbabpxaHneTo Ha
KOXuuM, cemMeHa W Me3oKapn B
3bpHaTa ca B npska 3aBUCUMOCT
OT efpuHaTa Ha 3bpHaTa Ha
oTAaenHuTe BapuaHTK. Mpun
KOHTpO/1aTa Ha copTa KoXuuuTe u
cemMeHara ca Hali-mHoro — 3.55 %
n 148 %, a npm BapuaHt 3
TAXHOTO KO/IMY4ECTBO €  Hal-
MaJlKo— CbOTBETHO 2.95 % 1 1.20
%. B cneagcteBme  Ha - TOB@
MPOLEHTBLT Ha MececTaTa UM yacT
e 94.97 % npu BapuaHTa 6e3
HanosBaHe ©n 95.85 % npu
BapmaHTa C KarnkoBO HarnosiBaHe u
nonnmeHa Hopma 80 % oT ETc.
Cnopep, CTOMHOCTUTE oT
MEeXaHUYHUAT aHa/In3, BapuaHTbT
C KankoBO HarosiBaHe W NosvBHAa
Hopma 60 % oT ETc 3aema
MEXAWUHHO MOJI0XKEeHMEe MO BCUYKM
nokasarenu. Pasnvkute Ha noka-
3atennTe OT MexXaHU4YHUA aHan3
Ha rpo3g M 3bPHO ca B MNosi3a Ha
BapuaHTUTe C HanosiBaHe, HO ca
CTaTUCTUYECKM HeJoKa3aHW.

[o6uebT OT nosa npes 2012
r. € B MOMOXuUTesIHa 3aBUCUMOCT
OT 6pos Ha rposgoBeTe N Macara
Ha Trpo3foBeTe W 3bpHaTa Ha
nscneaBaHuTe BapuaHTu. Hai-
HUCBHK 0OOUB OT /l03a € MoJlyyeH
OT BapuaHTa 6e3 HanosiBaHe —
6.69 kg, a Hali-BMCOK npu
BapuaHTa ¢ nosiveHa Hopma 80 %
oT ETc — o1 7.63 kg. BapnaHTbT C

Differences in the texture and
structure of the cluster and the
berry were also observed between
the studied variants. The berries
ratio in clusters was within the
range from 96.21% (variant 1) to
98.18% (variant 3). The content of
the skins, seeds and flesh in the
berries were directly correlated to
the berry size of the individual
variants. The skins and seeds
were the highest in the control of
the cultivar - 3.55% and 1.48%,
while in variant 3 their quantity
was the least - respectively 2.95%
and 1.20%. Therefore the ratio of
their flesh part was 94.97% in the
variant without irrigation and
95.85% in the wvariant of drip
irrigation and irrigation rate 80% of
ETc. According to the values of

the mechanical analysis, the
variant of drip irrigation and
irrigation rate 60% of ETc¢

occupied an intermediate position
for all indicators. The differences
in the indicators of the mechanical
analysis of a cluster and a berry
were in favor of the variants with
irrigation, however statistically
unproven.

The yield per vine in 2012
was in positive correlation on the
number of clusters and the mass
of clusters and berries of the
studied variants. The lowest yield
per vine was obtained from the
variant without irrigation - 6.69 kg,
and the highest from the variant
with irrigation rate 80% of ET¢ -
7.63 kg. The variant with irrigation
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nonnmeHa Hopma 60 % ot ETc
3aemMa MexAVHHO MOJIoXeHMEe Mo
TO3 nokasaren — 6.97 kg
(Tabnuua 4).

OT HanpaBeHuMa aHa/In3 Ha
MbCTTa Ce KOHCTaTtupa, ye u npu
TpuTe BapumaHTa OT copT [uaHa
rpo3geTo e HaTpynaio 3a40BOJU-
TE/IHO KO/INYEeCTBO 3axapu KaTo
CblUEBPEMEHHO e 3anas3wio [06-
pa TuTpyema KuCenuHHocT. Haii-
BUCOKO € CbAbpXaHMeTo Ha
3axapv B rpo34eTo Ha KOHTPOJIHUA
BapuaHT — 17.1 % un 3.25 g/cm?®
TUTPYEMWN KUCENUHKU, & Hal-HUCKO
npu BapuaHT 3 — 16.0 % 3axapu u
3,50 g/cm® KucCennHm, KoeTo MoXxe
Aa ce 06SACHM C MOo-HUCKNA Oo6UB
N MO-BMCOKOTO KOJ/INYECTBO CYXO
BELLLECTBO, cnencteve oT
NPOAL/MDKATENNIHOTO  3acyllaBaHe
npes MmeceuuTe KHW, AN U
aBrycT.

Mpu copT Pycanka 3 c Hali-
ronaMa cpegHa maca Ha rposga
ce OT/iMyaBa BapwaHTbLT C
nonneHa Hopma 60 % ot ETc, -
625 g, cnepgBaH OT BapuaHTa C
nonneHa Hopma 80 % ot ETc C
600 g. C Hali-HuCKa cpegHa maca
Ha rposga npe3 Tasn roguHa e
KOHTponaTta — 512 g. Mo oTHoOLe-

HWe efpuHata Ha 3bpHaTa,
3HauMTeNlHa  pasnvka  Mexay
OTAE/IHUTE BapuaHTM He ce

Habnwogasa. C Hali-egpn 3bpHa
npes Ta3u roguHa ce oOT/M4yaBa
BapunaHT 3 (nonmBHa Hopma 80 %
oT ETc¢) cbe cpegHa maca Ha 100
3bpHa 490 g, cnegsaH OT BapuaHT
2 (nonueHa Hopma 60 % o1 ET¢) ¢
480 g. n KoHTponaTa ¢ 460 g. Mpwu

rate 60% of ET¢: had
intermediate  value for
indicator - 6.97 kg (Table 4).

an
this

The must analysis from the
three variants of Diana cultivar
showed that grapes had
accumulated a fair amount of
sugars while retaining good
titratable acidity. The highest
content of sugars was found in the
grapes from variant 3 — 13.3%.
The highest content of sugars in
the grapes had the control -
17.1% and 3.25 g/lcm® titratable
acidity, and the lowest values were
found for variant 3 — 16.0% sugars
and 3.50 g/cm® acids, which might
be explained by the lower vyield
and higher dry matter content as a
result of the prolonged drought in
the months of June, July and
August.

For Rusalka-3 cultivar the

highest average cluster mass had
the variant of drip irrigation and
irrigation rate 60% of ET¢ — 625 g,
followed by the variant of drip
irrigation and irrigation rate 80% of
ETc - 600 g. The control had the
lowest cluster mass for that year —
512 g.
Variant 3 (irrigation rate 80% of
ETc) was distinguished with the
largest berries for that year with
average mass per 100 berries —
490 g, followed by variant 2
(irrigation rate 60% of ETc) with
480 g and the control — 460 g.

As far as the degree of resistance
to tension and pressure it was
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onpeaensiHe cTeneHTa Ha YCToW-

found that the best transportability

UNBOCT Ha OnNbH W Hatuck ce | had grapes from the variant
yCTaHOBM, 4Ye C Hal-gobpa | without irrigation, as the
TpaHcnopTabunHoct Ha rposgeto | differences compared to 2011
e BapuaHTbT 6e3 HanosiBaHe, kato | were  significantly  higher  but

pasnuknte cnpamo 2011 1. ca
3Ha4YUTEesIHO MO-rosieMu, HO cTaTu-
CTUYeckn HepokaszaHu (Tabnuua
4). Pa3nvkute no OTHOLUEeHWe
cpefHaTa maca Ha rposgoseTe U
cpegHata maca Ha 100 3bpHa
MeXay BapuaHTuTe C HarnosiBaHe 1
KOHTponaTa (6e3 HanosiBaHe) npu
copT Pycanka 3 ca CTaTUCTUYECKN
nokasaHu (Tabnuua 6).

statistically unproven (Table 4).

The differences in the average
mass of clusters and average
mass of 100 berries between the
variants with irrigation and the
control  (without irrigation) for
Rusalka-3 cultivar were
statistically proven (Table 6).

Tabnmuya 6. CTaTUCTUYECKN aHa/IM3 Ha cpegHata mMaca Ha rpo3sg, 100 3bpHa u

[06umB OT no3a nNpu copTt Pycanka 3

Table 6. Statistical analysis of the average mass per cluster, 100 berries, and

yield per vine of Rusalka-3 cultivar

CpefHa Maca Ha rposg V1 V2 V3
Average mass per cluster
BapuaHtn Y- Pasnunka | [okas.| Pasnuka | Joka3. | Pasnuka | [okas.
Variants Difference | Proven |Difference| Proven | Difference | Proven
V1 608 X X -64 - 18 n.s
V2 672 64 + X X 82 +
V3 590 -18 n.s -82 - X X
CpepgHa maca Ha 100 3bpHa
Average mass of 100 berries Vi V2 V3
BapuaHTn - Pa3snuka |[Jokas.| Pa3nuka | fjoka3. | Pasnuka | [okas.
Variants Difference |Proven |Difference| Proven | Difference | Proven
V1 670 X X -10 - 10 -
V2 680 10 n.s X X 40 n.s
V3 720 50 ++ 40 n.s X X
Aodus o n0sa V1 V2 V3
Yield per vine
BapuaHTn - Pa3snuka |[Jokas.| Pa3nuka | fjoka3. | Pasnuka | [okas.
Variants Difference | Proven |Difference| Proven | Difference | Proven
Vv 1 5.25 X X 1.86 -- 2.25
V2 7.11 1.86 ++ X X 0.39 n.s
V3 7.50 2.25 +++ 0.39 n.s X X

5% - (+) (-); 1% - (+4) (--); 0.1% - (+++) (---); <5% - (n.s).

B cTpoexa u cTpykTyparta Ha
rpo3ga u 3bLPHOTO NpPU ONUTHUTE
BapuaHTU Ha copT Pycanka 3
pas/ikuTe ca He3HayuTesNlHu, B

The differences in the texture
and structure of the cluster and the
berry of the experimental variants
of Rusalka-3 cultivar were
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nosi3a Ha BapuaHTUTe C HarnosiBa-
He. [IpoueHTLT Ha 3bpHata B
rposga Bapupa ot 98.53 % npwu
BapuvaHta 6e3 HanosiBaHe [0
98.78 % npwu BapnaHTa C NosiMBHa
Hopma 80 % oT ETc. Cbhbabpxa-
HMETO Ha KOXWUM B 3bpHata e
NPUGNN3NTENHO PaBHO NpW TpUTe
BapuaHTa, B C/eACTBME Ha KOEeTo
MPOLEHTBLT Ha MececTaTa UM yacT
Bapuvpa B MHOI0 TECHW rpaHuum —
oT 95.52 % (npu BapuaHTa 6e3
HanoaBaHe) pno 95.71 % (npu
BapunaHTa C KarnkoBO HarnosiBaHe U1
nonveHa Hopma 80 % ot ET(),
Tabnuua 4.

Pasnuknte Ha nokasarenure
OT MexXaHUYHUA aHa/In3 Ha rpo3a u
3bPHO Ca B Mo/3a Ha BapuaHTute
C HanosiBaHe, HO ca CTaTUCTW-
Yyeckun HefokasaHu.

3HaunTENHUTE pas/iMku B
MacaTa Ha rposfjoBeTe U 3bpHaTa
N eNemMeHTUTe Ha PoAOoBUTOCT ca
B MONIOXUTENIHa Kopenauusa CbC
cpefHus pgobvB OT Ji03a  Ha
oTAeNHMTe BapuaHTh. Hal-HUCHK
[o6vB OT Nno3a e nosiyyeH oT
BapuaHTa 6e3 HanosisaHe — 5.25
kg, a Haln-BUCOK e nNpu BapuaHTa ¢
KankoBO HarnosiBaHe W MNoOJiMBHA
Hopma 80 % ot ETc. — 7.50 kg.
BapuaHTbT C KankoBO HarnosiBaHe
n nosmBHa Hopma 60 % ot ETc
3aemMa MeXaVHHO MOJIOXKEHNE CbC
cpegeH po6bus ot 7.11 kg. Tlo-
BUCOKUAT J06MB Ha BapuaHT 3
npes Tasu roguMHa ce Ob/IXKU Ha
MO-BUCOKNA  MPOLEHT  M/I04HU
netopacnu, noBeyeTo popmmpaHn
rpo3goBe W Mo-Bucokara cpegHa
Maca Ha eauvH rposg. lNMonyyeHute

insignificant, in favor of the
variants with irrigation. The berries
ratio in clusters was within the
range from 98.53% for the variant
without irrigation to 98.78% for the
variant with irrigation rate 80% of
ETc. The content of the skins in
the berries was approximately
equal for the three variants
therefore the ratio of their flesh
part varied in very narrow ranges —
from 95.52% (in the variant without
irrigation) to 95.71% (in the variant
of drip irrigation and irrigation rate
80% of ETc, (Table 4).

The differences in the
indicators of the mechanical
analysis of a cluster and a berry
were in favor of the variants with
irrigation, however statistically
unproven.

The significant differences in
the cluster and berry mass and
fertility elements were in positive
correlation with the average yield
per vine for the separate variants.
The lowest vyield per vine was
obtained from the variant without
irrigation - 5.25 kg, and the highest
from the variant with drip irrigation
and irrigation rate 80% of ET¢ -
750 kg. The variant of drip
irrigation and irrigation rate 60% of
ETc had an intermediate position
with an average yield of 7.11 kg.

The higher yield of variant 3 that
year was the result of the higher
rate of fruit shoots, more formed
clusters and the higher average
mass of a cluster.

The resulting differences in the
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pasInkM No OTHOLLEHUETO Mokasa-
TenmMTe Ha pobuBa ca cTaTuCTu-
yeckn gokasanu (Tabnvua 6).

OT HanpaBeHMs aHa/IM3 Ha
MBbCTTa Ce KOHCTaTmpa, 4ye u npu
TpuTe BapmaHTa oT copT Pycaska
3 rpo3feto e HaTtpynaso pgocta-
TbYHO 3axapu U CbLUEBPEMEHHO €
3anasuno gobpa tutpyema Kuce-
JIMHHOCT. lopagyn no-HUCKMA cpe-
AeH [obusB OT 103a M 3acylwlasa-
HeTO npe3 JieTHUTe Meceuu, C
Hal-BMCOKO CbAbpXaHue Ha 3axa-
py B TPO3L4ETO € KOHTPOSIHUAT
BapuaHT — 18.7 % u 3.750 g/cm?®
TUTpyema KucenuHHocT. OcTaHa-
niTe [ABa ONUTHW BapuaHTa, C
pas/IMyHN HOPMW Ha HanosiBaHe,
npes3 Tasu rogmHa ca HaTpynasiu
CbOTBETHO — 17.6 % 3axapu 3a
BapuaHT 2 n 16.5 % 3a BapuaHT 3,
npu egHakBa TUTPYEMWU KUCENUH-
HocT — 3,500 g/cm?.

N3BOAN

OT M3BBLPLIEHOTO MNpoyyBaHe
3a ycTaHoBsABaHe BJ/INAHMETO Ha
HanosiIBAHETO BbPXYy MeXaHU4yHuTe
cBOMCTBA W  KaA4yecTBOTO Ha
rpo3feTo Npu LecepTHU CEMEHHU
N 6e3ceMeHHN COpPTOBE /103U Cce
OTKpouXxa criegHUTe TeHAEHUMN:

Mexay noBeyeTo OT OCHOB-
HUTE nokasartesiv Ha MeXaHUYHUA
N XUMUYHUA aHa/IN3 Ha rposg wu
3bPHO OT MpPOyYBaHUTE COPTOBE U
HanosABaHeTO CblUecTByBa MOJIO-
XutenHa kopenauyuda. CraTucTu-
Yeckn [OokKasaHO e, 4ye npu ycno-
BUATA Ha M3paseH BoAeH aeuunt
B noysara npe3 2012 r. pasmepute
M Macata Ha rposgosete U

yield indicators were statistically
proven (Table 6).

The must analysis from the
three variants of Rusalka-3 cultivar
showed that grapes had
accumulated enough sugars while
retaining good titratable acidity.

Because of the lower vyield per
vine and the dry periods during the
summer months, the highest
sugars content in grapes had the
control variant — 18.7% and 3.750
g/cm?® titratable acidity. The two
other experimental variants with
different irrigation rates that year
had accumulated respectively —
17.6% sugars for variant 2 and
16.5% for variant 3, with equal
titratable acidity — 3,500 g/cm?®.

CONCLUSIONS

The following tendencies
could be pointed out from the study
of the irrigation impact on the
mechanical properties and grapes
quality of table seed and seedless
grapevine cultivars:

A positive correlation was
found between most of the main
indicators of the mechanical and
chemical analysis of a cluster and
a berry and irrigation of the
investigated cultivars. It was
statistically proven that under the
conditions of definite water deficit
in soil in 2012 the size and mass of
the clusters and berries, as well as
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3bpHaTa, KakTo 1 cpegHuaT aobus
OT /1032 Ha fecepTHUTE CEMEHHU n
6e3ceMeHHM CcopToBe /1031 Cce
yBesivyaBar C MNoBuaBaHe Ha
nosiMBHaTa Hopma.

HanosieaHeTo BBbB  (hasa
JlpowapsaHe  (OomekBaHe) Ha
3bpHaTa” oka3Ba MOJIOXKUTENIEH
edoekT BbpXy KayecTBeHUTe
napameTpy un OpraHoenTUYHUSA
npodona Ha rpo3aeTo.

C nosuwasaHe Ha MnosiMBHa-
Ta HOpmMa ce oTyMTa W3BECTHO
HamanaBaHe Ha TpaHcnopTabun-
HOCTTa (YCTOMYMBOCT Ha OMbH U
HaTUCK, g) Ha rpo3deto u npu
[BeTe rpynu CopToBe.

the average yield per vine of table
seed and seedless grapevine
cultivars  were higher  with
increasing the irrigation rate.

Irrigation during the phase of
berry softening had a positive
impact of the quality indicators and
the organoleptic profile of grapes.

With increasing the irrigation
rate it was accounted some
reduction in grapes transportability
(tensile and pressure strength, g)
in both groups of cultivars.
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PE3IOME

OpexoBaTta nmMctHa BblLUKa
Callaphis juglandis e noTeHunaneH
HenpusaTen Ha  OOMKHOBEHMA  Opex
(Juglans regia L.) B paiioHa Ha n1oBauB.
TA ce pas3BuMBa MO ropHata CTpaHa Ha
nictata M dopMyMpa MHOTFOYMC/IEHM
KO/IOHUW, KOUTO CMy4yaT COK OKOJIO
rnaBHaTa Xwuaka Ha nucta. HactosawoTto
npoyyBaHe Gelle NPoBeAEHO C Len ga ce
npoyyYn M CpaBHW YYBCTBMTE/IHOCTTA Ha
15 opexoBu copta — 5 O6barapckm, 3
(PPEHCKN, 2 YHrapcku, 2 UtasimaHckm n 3
amMepukaHCKM KbM HanageHue ot C.
juglandis. N3cneasaHeTo Gelle nposene-
HO B 10 roAuLLHO KOJIEKLUUOHHO OpPEeX0BO

HacaxaeHuve Ha WHcTutyTa no
osBowapcrteo-MNnosgme npe3 2012 wu
2013r. OueHkaTa Ha HanageHueTo,

npuumHeHo ot C. juglandis 6elwe n3Bbp-
leHa BbPXY JIMCTHU nNpobu, cbbpaHu

SUMMARY

Walnut aphid Callaphis juglandis is
a potential pest of English walnut (Juglans
regia L.) in the region of Plovdiv. It was
develops on the upper side of the leaves
and formed numerous colonies that suck
juices around the mid-vain of the leaf. The
aim of the present research was to study
and compare the susceptibility of 15
walnut cultivars — 5 Bulgarian (B), 3
French (F), 2 Hungarian (H), 2 ltalian (I)
and 3 American (A) — to attack by the
walnut aphid Callaphis juglandis Frisch.
The study was conducted under natural
environmental conditions in a 10-year-old
walnut collection orchard of the Fruit
Growing Institute-Plovdiv, during the
period 2012-2013. The evaluation of the
attack produced by Callaphis juglandis
was carried out on leaves collected during
the growing season at the peak of aphid
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npe3 BeretauuaTa B MNMKa Ha HaMHOXa-
BaHe Ha NINCTHWUTE BbLUKN. OT BCEKU COPT
6sxa cbbpaHm no 100 sucta 3a
yCTaHOBsIBaHe M/IbTHOCTTA Ha JINCTHUTE
BbLUKMTE. M3cnegBaHuTe copToBe 6sxa
pasfeneHn B pasIMyHM  KNacoBe Ha
YyBCTBUTENHOCT KbM TO3M HenpusaTten, B
3aBMCMMOCT OT MHAEKCA Ha HanajeHue,
u3uucneH no copmynata Ha McKinney.
MpeactaBAT ce faHHW 3a 4yBCTBUTEN-
HOCTTa Ha pas3/IM4yHUTe COPTOBE, KOMTO Ce

AnCKyTMpar.
Kntouosn paymn: Juglans regia,
coptoBe, Callaphis juglandis, wuHaekc
HaHanajgeHue
yBO/[,

Callaphis juglandis (Goeze)
(Hemiptera: Aphididae) e BaxeH
HenpuATes No opexoBuTe AbpBeTa
B bbnarapua. Y Hac 1031 BUA € no-
4yecTo cpeuwaH 1 No-BpefoHOCHEH,

OTKOJIKOTO Chropmaphis
juglandicola Kalt. (Hemiptera:
Aphididae).

Bugbt C. juglandis e

pasnpocTpaHeH B uana EBpona ot
VcnaHusa, NTtanua u Mbpuunsa Ha tor,
[o Hopserua, faHna n LBeunsa Ha
cesep, Ao LleHTpasiHa A3ua Ha
n3Tok n CeBepHa AMepuKa Ha
3anag (Barbagallo et al.,, 1995;
Heie, 1992; Nieto Nafria and Mier
Durante, 1998; Petrovi¢, 1998;
Heie, 1982, Blackman and Eastop,
2000; Atlihan et al., 2010; Nieto

Nafria, 2014; Magnussen &
Hansen, 2014).

Bbwkute Ha C. juglandis
obutaBaT  MpeguMHO  ropHaTa
NOBBPXHOCT Ha nicrara,
rpynupaHu 0KOJ10 cpegHata
XWUNKa, OTKbAETO CMmyyaT COK.

[MoBpeguTe, KOUTO HaHacAT ce

multiplication. 100 leaves of 10 trees were
sampled at random per cultivar to detect
the level of C. juglandis attack.

The studied cultivars were divided in
different classes of susceptibility to C.
juglandis depending on the infestation
index, calculated by the formula of
McKinney. Details of the susceptibility of
the tested walnut cultivars to C. juglandis
attack are discussed.

Key words: Juglans regia,
cultivars, Callaphis juglandis, infestation
index

INTRODUCTION

Dusky veined aphid Callaphis
juglandis  (Goeze) (Hemiptera:
Aphididae) is an important enemy
on walnut trees in Bulgaria. In our
country this species is more
common and more harmful than
walnut green aphid Chropmaphis
juglandicola  Kalt.  (Hemiptera:
Aphididae).

Dusky veined aphid is widely
distributed species in Europe, from
Spain, lItaly and Greece in the
South to Norway, Denmark and
Sweden in the North, to the Central
Asia in the East and North America
in the West (Barbagallo et al.,
1995; Heie, 1992; Nieto Nafria and
Mier Durante, 1998; Petrovic,
1998; Heie, 1982, Blackman and
Eastop, 2000; Nieto Nafria, 2014;
Magnussen & Hansen, 2014).

C. juglandis colonizeds the
top side of walnut leaves,
establishing the characteristic
colonies along the mid-vein, from
where they suck plant juice. The
damages they cause result in
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n3passaBar B pedyuupaHe pactex-
Hata cuna Ha AbPBOTO, KaKToO U B
HamasisiBaHe pa3mepa, goousa u
KayecTBOTO Ha nnogosete. [lpwu
XpaHeHeTo cu, npuunHaBar
noyepHsiBaHe Ha cpefHaTa Xuska
Ha nucta. OcBeH ToBa Te OTAeNAT
MeLeHa poca, KOSITO e TOKCMYHa 3a

3efieHaTa 00BMBKA Ha  HAKOW
OpexoBu CopToBe.
lonemnTe nonynauum Ha

BbLUKaTa Morart ga NpUYnHAT CbLo
onajBaHe Ha nuctarta v ga u3no-
Xart noseye nsogoBe Ha C/TbHYEB
npurop, KOeTo Moxe aa Aosene a0
noyepHsaBaHe W U3CbxXBaHe Ha
aakarta.

AKO ce ponycHe pa ce pas-
BUAT Mo-rofiemu nonynauu (r.e. >
15 SIMCTHN BBLUKM Ha JIUCT) U Te
ocTaHaT no-masiko oT 14 AHW He
KOHTPO/MIMpaHW, Ka4yecTBOTO Ha
opexoBuTe NN0A0Be Npe3 HacTos-
lWnA ce30H ce peayumpa, KaTto
e/IHOBPEMEHHO C TOBa 3HaYMUTESTHO
ce Hamansasa W pekonrtata npes
cneaBaulara rogunHa (Strand, 2003).

LlenTa Ha ToBa nscnegBaHe e
[Aa ce ycTaHOBW W CpaBHW YyBCTBU-
TE/IHOCTTa Ha pas/IMYHN MECTHU U
WHTPOAYUMpaHM OpPexoBM COpPTOBE
KbM HanaZleHne OT opexoBaTta
nuctHa Bblwka Callaphis juglandis
(Goeze).

MATEPVANT N METO4U

YyeBcTmBenHoctta Ha 15
opexoBu copta — 5 ObArapcku
(‘lzvor 10’ , ‘Kuklenski’, ‘Slivenski’,
‘Silistrenski” ©n  ‘Sheinovo’), 3
dpeHckn (‘Fernette’, ‘Fernor’ u

reducing the tree vigour as well as
in nut size, yield, and quality.

Aphids cause blackening of the
midrib of the leaves with their feed.
In addition, they release
honeydew, which is toxic for the
green husk of some walnut
cultivars.

High populations of aphids
may also cause leaf drop,
exposing more nuts to sunburn,
and can result in blackening and
drying of the kernel.

If heavy populations are
allowed to develop (i.e. 15 aphids
per walnut leaflet) and remain for
as little as 14 days uncontrolled,
current season’s nut quality is
reduced along with a substantial
reduction in the following season’s
crop (Strand, 2003).

The aim of this study is to
determine and compare the
susceptibility of different local and
introduced walnut cultivars to
attack of dusky veined aphid
Callaphis juglandis (Goeze).

MATERIAL AND METHODS
The susceptibility of 15
walnut cultivars - 5 Bulgarian
(‘lzvor 10’ , ‘Kuklenskri’, ‘Slivenski’,
‘Silistrenski’ and ‘Sheinovo’), 3
French (‘Fernette’, ‘Fernor’ and
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‘Lara’), 2 yHrapckn (‘Milotai’ wn
‘Tiszacsecs'’), 2 NTasIMaHCKn
(‘Alsoszentivani’ n ‘Sorento’), n 3
amepukaHckn (‘Seer’, ‘Hartley’ un
‘Chandler’) kbm HanageHue oT
Callaphis juglandis 6elue npy4yeHa
npe3 2012-2013r. EkcnepumeHTun-
Te 6saxa nposefeHn B 10 roguwHoO
KO/IeKUMOHHO OpexoBO Hacaxze-
Hune Ha NHcTuTyTa no
oBowapcTeo-fnosgus. YyBCTBU-
TesniHocTTa Ha coptoBeTe Kbm C.
juglandis 6elwe oueHeHa no
MHOEKCa Ha HanageHue cnopeqg,
dopmynara Ha McKinney (1923).
OTunMTaHudaTa ca nposexjaHn B
nMka Ha HamHoxaBaHe Ha C.
juglandis B cpepara Ha toHW. 3a
uenta ot 10 gbpBeTa Ha BCeKu
copt ca npernexgaHn no 100
NpPoCcTN /nUCTa, BbLPXY KOUTO e
oTuMTaH O6pos Ha BbLIKUTE B
KoMoHua. B 3aBucumocTt  OT
HamMuMeTo u 6pos Ha BbLIKATE B
KOJIOHUNTE NpernexgaHute nmcra
ca pasgensHu B knacose no 7
CTEeNeHHa ckana:
Knac 0 — nucta 6e3 Ha/imume Ha
JINCTHU BBLUKNY;
Knac 1 — siMcta Cc Hasimume Ha
NINCTHN BbLKK OT 1 go 5 6pos;
Knac 2 — fiMcta Cc Hamume Ha
NINCTHW BbLUKK OT 6 0 20 6pos;
Knac 3 — /simMcta Cc Hamume Ha
NINCTHN BbLKK OT 21 o 50 6pos;
Knac 4 — nicta Cc Ha/mume Ha
NINCTHM BbLKK OT 51 go 100 6pos;
Knac 5 — /siMcta Cc Hamume Ha
NINCTHM BbLUKKM OT 101 go 200 6pos;
Knac 6 — nucta c Ha/mume Ha
NINCTHM BBbLUKM Hag 200 6pos.

B 3aBucuMMOCT OT ycTaHOBe-

‘Lara’), 2 Hungarian (‘Milotai’ and
‘Tiszacsecs'’), 2 Italian
(‘Alsoszentivani’ and ‘Sorento’) and
3 American (‘Seer’, ‘Hartley’ and
‘Chandler’) to attack of Callaphis
juglandis was investigated through
2012-2013. The experiments were
carried out in a ten-year old
collections walnut plantation of
Fruit Growing Institute-Plovdiv. The
susceptibility of the cultivars to C.
juglandis was estimated by the
infestation index using the formula
of McKinney (1923). Readings are
conducted in the peak of
multiplication of C. juglandis in
mid-June. For the purpose, 100
simple leaves from 10 trees of
each cultivar were examined, and
number of aphids in the colonies
was accounted.

Depending on the availability and
number of aphids into the colonies,
the examined leaves were divided
in classes on a seven-point scale:

Class 0 — leaves without aphids;

Class 1 — leaves with 1 to 5
aphids;

Class 2 — leaves with 6 to 20
aphids;

Class 3 — leaves with 21 to 50
aphids;

Class 4 — leaves with 51 to 100
aphids;

Class 5 — leaves with 101 to 200
aphids;

Class 6 — leaves with more than
200 aphids.

According to the infestation

511



HAUS MHAEKC Ha HanageHue wus-
cnefBaH/Te COpPTOBE Ca OLeHsBa-
HW 1 cpaHsBaHM Mo CTeneH Ha vyB-
CTBUTE/NIHOCT. [JaHHuTe ca obpabo-
TEHM CTaTUCTUYECKM Ype3 TecTa Ha
Duncan (Steele & Torrie, 1980).

PE3YJITATU N OBCBXXOAHE
Pe3yntatnte OT NpoBefeHU-

Te wu3cnegBaHua (Tabnuua 1)
rnokasear, ye u npes aseTe roguHu
KIMMaTU4yHUTE ycnosus ca bnaro-
npuatcTeasiv passutneto Ha C.
juglandis. OT paHHuTe B Tabnuua
1 e BWAHO, 4Ye HAMa COpPTOBE,
KOUTO [a He ce arakyBaT OT TO3M
B JINCTHM BbLUKW, BBLNPEKU, 4e
He BCMYKM Ce Hanajar B efHakBa
cTeneH. Hanl-cunHo HanageHve u
npes3 ABeTe roAvHU Ha u3cnensa-
HETO e OT4YeTeHoO npu copTa
Hartley, wnHaekc Ha HanageHwe,
CbOoTBeTHO 47,7 n 55,7. Cnep Hero
B HM3XO0ASLLA NOCOKAa Ce Hapexaar
coptoBeTe Lara, Tiszacsecsi u
Chandler, ¢ nHgekc Ha HanageHue
Bapupal, cpefHo mexay 20,8 wu
25,7. Hali-Hucka cteneH Ha Hana-
[eHne e ycTaHOBEeHa npu CcopTo-
BeTe "Kuklenski, ‘Slivenski’,
‘Silistrenski’, ‘Alososzentivant’,
‘Seer’, ‘lzvor’ 10 n ‘Sheinovo’ —
WHOEKC Ha HanageHue cpenHo
mexagy 2,5 un 5,6. Yetmpu ot
n3cnensaHuTe coptoeseTte Sorento,
Millotay, Fernor n Fernette no
cTerneH Ha HanageHve 3aemar
MEXAVHHO  MNOJIOXKEHNE  Mexay
ABeTe rpynu, ¢ WHAEKC Ha Hana-
JeHne Bapupaly, mexay 7,2 n 14,3.

index the cultivars are evaluated
and compared by their degree of
susceptibility. The data are
processed statistically using
Duncan’s test (Steele & Torrie,
1980).

RESULTS AND DISCUSSION

The results of the research
(Table 1) show that through the
two years the climatic conditions
foster the development of C.
juglandis. It is evident from the
data in Table 1 that there are no
cultivars not infested by this
species of aphids although not all
of them are infested in the same
degree. Through the two years of
the research, the heaviest
infestation was observed in the
cultivar Hartley, infestation index,
respectively 47, 7 and 55, 7. It is
followed in descending order by
cultivars Lara, Tiszacsecsi and
Chandler, with infestation index
varying between 20, 8 and 25, 7.
The lowest degree of infestation
was found in cultivars 'Kuklenski,

‘Slivenski’, ‘Silistrenski’,
‘Alososzentivani’, ‘Seer’, ‘lzvor’ 10
and ‘Sheinovo’ -  average

infestation index between 2,5 and
5,6.

Four of the investigated cultivars,
Sorento, Millotay, Fernor and
Fernette take an intermediate
position between the two groups
with infestation index varying from
7,2 10 14,3.
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Tabnuua 1. NHaekc Ha HanageHue ot C. juglandis no pasnuuHmMTe OpexoBu
COpTOBe B pervoHa Ha Nnosause

Table 1. Index of C. juglandis infestation on different walnut cultivars in the
Plovdiv region

MHpekc Ha HanageHue ot C. juglandis no nuctarta Ha pa3nuyHu

CopToBe OpexoBu copToBe B paroHa Ha Mnosane, no McKinney (1923)
Cultivars Infestation index by C. juglandis on the leaves of different walnut

cultivars in the Plovdiv region, by McKinney (1923)

2012 2013 CpegHo 3a 2012-2013
1.Kuklenski 2,2 2,7 25¢e?
2.Slivenski 2,7 3,3 3,0e?
3.Silistrenski 4,3 4,9 4,6 de®
4.1zvor 10 4,5 51 4,8 de®
5.Sheinovo 4,7 5,3 5,0 de®
6.Alososzentivani 2,7 3,2 3,0 e?
7.Seer 3,2 7.5 3,5¢e?
8.Sorento 6,7 7.7 7,2d®
9.Millotay 7.1 8,2 7,7d®
10.Fernor 11,0 13,9 12,5 c®
11.Fernette 11,9 16,7 14,3 c®
12.Chandler 19,2 22,4 20,8 b®
13.Tiszacsecsi 22,1 25,8 24,0 b®
14.Lara 24,5 26,9 25,7 b?
15.Hartley 47,7 55,7 51,7 a®

CpefHuTe nocneagaHu OT efHa 1 cblia 6ykBa He ce pas/imyaBaTt 3HaunTeIHO efHa OT
apyra (p = 0.05).

The means followed by the same letter do not differ significantly from one another
(p=0.05).

CoptoBa uyBcTBMTENHOCT: (1) Bucoko yctoiumeu (<1 uHAEKC Ha HanageHue); (2)
Yctoiumen (1-5 nHgekc Ha Hanagenue); (3) Cnabo uysctBuTenHu (5—-25 MHAEKC Ha
HanageHue); (4) UYysctButenHun (25-50 wuwHAekc Ha Hanagenuwe); (5) CwuniHo
yyBcTBUTENHM (50-75 mHAEKC Ha HanageHue); MHOro CUMHO 4yBCTBUTENHM (>75
WHAEKC Ha HanageHue).

Cultivar susceptibility: (1) Highly resistant (up to 1 index of aphid infestation; (2)
Resistant (1-5 index of aphid infestation); (3) Slightly susceptible (5-25 index of aphid
infestation); (4) Susceptible (25-50 index of aphid infestation); (5) Highly susceptible
(50-75 index of aphid infestation), (6) Very highly susceptible (>75 index of aphid
infestation).

O6o06uwaBaiikn pesynraturte
OT MNPOBEAEHOTO  M3cneaBaHe
MOXeM [a 3ak/1oumMm, Ye copToBe-
Teé C MNOo-paHHO pasBuUTME U
anukasieH Tun Ha njaogofaBaHe
KaTo 'Kuklenski, ‘Slivenski’,
‘Silistrenski’ wn ‘Sheinovo’, ce
Hanagat no-cnabo ot suga C.

Summarizing the results of
the research, we can conclude
that the cultivars of earlier
development and apical type of
fruiting as ’'Kuklenski, ‘Slivenski’,
‘Silistrenski’ and ‘Sheinovo’, are
attacked less by C. juglandis,
compare to the cultivars of later
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juglandis, B cpaBHeHME CbC
COpTOBETE C NO-KbCHO pasBuUTue "
nartepasieH Unm MexanHeH Tun Ha
njogonasaHe kato  ‘Hartley’,
‘Lara’, ‘Tiszacsecsi’ n ‘Chandler’.
Bbnarapckuar  copt  ‘lzvor’ 10,
Xxapakrepusupal, ce C Nno-paHHo
passuTtue 1 nnogogasall Ao 90%
OT CTPaHW4YHW naTepasiHN MbIKK,
CblWO Ce nposiBABa kKarto cnabo
yyscTButeneH (faHges, 2013, B
,0pex‘, nog pea. [OXyBMHOB W
kon., 2013).

Cnabo HanageHune ot C.
juglandis ce HabnwpaBa K npu
HAKOW paHHO pasBuMBawm ce
NHTPOAYUMPaHM OPeX0oBM COpPTOBE
kato ‘Alososzentivani’ u ‘Seer’,
xapakTtepusumpalim ce c anuvkaneH
M MeXOUHeH Tun Ha niogoja-
BaHe. CoptoBeTte ‘Sorento’,
‘Millotay’, ‘Fernor’ wn ‘Fernette’
AeMOHCTpupaT cpefHa cTeneH Ha
HanageHue ot C. juglandis.

Bucokata yCTONYMBOCT Ha
dopeHcknTe coptoBe ‘Fernor’ u
‘Fernette’ KbM NpPUYMHUTENUTE Ha
MKOHOMWYECKM Hali-BaXHuUTe
6onectn no opexa 6GakTepuosa
(Xanthomonas  arboricola  pv.
juglandis (Pierce) Dye n aHTpakHoO-
3a (Gnomonia leptostyla (Fr.) Ces.
et de Not.) (Arnaudov et al., 2014),
KaKTo 1N ymepeHata UM 4YyBCTBU-
TE/NIHOCT KbM HanajeHue OT ope-
XoBaTa fiMcTHa Bbluka C. juglandis
M npaBu U3K/IYUTENIHO NoAX0As-
LM 3@ oTrnexgaHe npu ycnosusarta
Ha HOxHa bvarappa. Tesu
COpTOBE Kakto UK Obarapckute
coptoBe ‘lzvor 10 u ‘Sheinovo’,
oT/MyaBalw ce C  BUCOKA

development and lateral or or
intermediate  type of fruiting
as‘Hartley’, ‘Lara’, ‘Tiszacsecsl’
and ‘Chandler’.

The Bulgarian cultivar ‘lzvor’ 10,
characterized by earlier
development and fruiting to 90% of
the lateral buds also manifests as
less sensitive (Gandev, 2013, In
Walnut, edited by Dzhuvinov et al.,
2013).

Weak infestation of C.
juglandis is observed in some
introduced walnut cultivars of early
development like ‘Alososzentivani’
and ‘Seer’, of which characteristic
are apical and intermedial type of
fruitfulness. The cultivars
‘Sorento’, ‘Millotay’, ‘Fernor’ and
‘Fernette’ demonstrate average
degree of infestation of C.
juglandis.

The high resistance of the
French cultivars ‘Fernor and
‘Fernette’ to the most economically
important agents of  walnut
bacterial blight (Xanthomonas
arboricola pv. juglandis (Pierce)
Dye and walnut anthracnose
(Gnomonia leptostyla (Fr.) Ces. et
de Not.) (Arnaudov et al., 2014),
as well as their moderate
susceptibility to aphids C.
juglandis infestation, makes them
extremely suitable for growing in
the conditions of South Bulgaria.

These cultivars, as well as the
Bulgarian cultivars ‘lzvor’ 10 and
‘Sheinovo’, characterized by high
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POLOBUTOCT, HUCKA [0 YMepeHOo
BMCOKa CTeneH Ha HanajeHue oT
aHTpakHo3a n b6akTepuosa
(FTaHpeB, 2013, B ,Opex“, noA
pea. [OxyBuHOB ©n Kon., 2013),
KaKkTo M OT opexoBaTa JIMCTHa
Bbwwka C. juglandis ce ouyepTtaBar
KaTo efHN OT Hal-nepcneKkTUBHU-
Te OpexoBuM COPTOBE Ha CbBpe-
MEHHUA eTan Ha pa3BuTne Ha ope-
XOBOTO NPOM3BOACTBO B Bbarapus.

n3BOAN
1. Bbnarapckurte OpexXoBun
coptoBe ’'Kuklenski, ‘Slivenski’,
‘Silistrenski’, ‘lzvor’ 10 n

‘Sheinovo’, KakTo U MHTpoAyumpa-
HUTe — ‘Alososzentivani'm ‘Seer’,
KOWUTO Ce XapakTepusupar ¢ paHHO
pasBuTMEe U anuvkasieH Tun Ha
nnogogasaHe ca  NpakTU4ecku
ycToinumem Ha Callaphis juglandis.

2. VIHTpoayumpaHnuTe copTtoBe
‘Chandler’, ‘Tiszacsecsi’, Millotay,
Sorento, Fernor wun Fernette,

Xapakrepmsmpawim ce C KbCHO
passBuTve, MeXAnHeH unu nartepa-
NIeH Tun Ha niaojogaBaHe ca
cnabo A0 yMEepEHO YyBCTBUTESTHM,
‘Lara’ e 4yBCTBUTEJIEH, [0KaTo
‘Hartley’ e cunHo yyBCTBUTE/IEH HA
Ha Callaphis juglandis.

fertility, low to moderate degree of
infection of walnut anthracnose,
walnut bacterial blight (Gandev,
2013, In Walnut, edited by
Dzhuvinov et al., 2013) and the
walnut aphid C. juglandis, qualify
as one of the most perspective
cultivars in the contemporary
stage of development of walnut
production in Bulgaria.

CONCLUSIONS

1. The Bulgarian walnut
cultivars 'Kuklenski, ‘Slivenski’,
‘Silistrenski’,  ‘lzvor 10 and
‘Sheinovo’, as well as the

introduced — ‘Alososzentivani’ and
‘Seer’, characterized by early
development and apical type of
fruitfulness are practically resistant
to Callaphis juglandis.

2. The introduced cultivars
‘Chandler’, ‘Tiszacsecsi’, Millotay,
Sorento, Fernor and Fernette,
characterized by late development,
intermedial or lateral type of
fruitfulness are slightly  to
moderately susceptible, ‘Lara’ is
susceptible and ‘Hartley’ is highly
susceptible to Callaphis juglandis.
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PE3IOME

MpoyyBaHeTO e MnpoBefeHO Mpe3
nepvoga 2010-2014r. Bbpxy 5 A6b/1K0BU
xuépuga, cb3gageHn B WHCTUTYT no
3emegenve - KiocteHaus.

YcTaHOBEHM ca CPOKOBe Ha Ub(Te-
Xa, y3psiBaHeTo 1 edpekTMBHUTE TeMnepa-
TYpHU CYMW 3@ MpeMuHaBaHe Ha nepuo-
AvTe: Hayasio Ha BereTauus - HavyasnoTo
Ha UbMTeX, Ha4Ya10 Ha LUbdTEX - Kpai Ha
NbAEH UbQTEX, Kpali Ha Mb/ieH LbTEX -
y3psiBaHe Ha nsogoseTe. LibpTexsT € ¢
npoAbL/IXUTENHOCT Okono 13-15 aHn, a
BereTalVOHHUAT Nepuos e B pamKute Ha
239-243Hn.

HeobxoaumusaT 6poit gHM OT Kpas
Ha UbTexa pgo OGeputbata Ha
niogosete e oOT 136 p[o 146  AOHw,
CbOTBETHO 3a xmbpua Ne 2/30 n Ne 1/5 n
TemnepatypHa cyma Hag 10 °C ot 1223,7
Jo  1290,6 °C, 3a ycnosusaTa Ha
KlocTeHanACKUA PernoH.

Crnopef, cpoka Ha ys3psiBaHe Ha
nnogoBeTe wuscnefBaHUTe xumbpuam ce
OTHacAT KbM rpynarta Ha 3UMHUTE
copToBe.

C Hail-BMCOKA pOAOBMTOCT ca
abpBetata Ha No 1/3 u Ne 2/28,

SUMMARY

During the period 2010-2014 five
apple hybrids created in the Institute of
Agriculture - Kyustendil were studied.

The flowering time, ripening and
active temperature sums for the periods:
beginning of vegetation - beginning of
flowering; beginning of flowering - end of
full flowering; end of full flowering -
ripening of fruits were established.The
duration of the bloom was about 13-15
days and the vegetation period was within
239-243 days.

The number of the days from the
end of flowering until harvest was about
136 to 146 days, respectively for hybrids
Ne 2/30 and Ne 1/5 and temperature sums
over 10 °C from 1223,7 to 1290,6 °C, for
the conditions of the Kyustendil region.

According to the fruit ripening
period the studied hybrids refer to the
group of winter cultivars.

The highest total yield was obtained
from the trees of hybrids Ne 1/3 and Ne
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cboTBETHO € 86,4 n 71,0 kg cymapeH
[0o6VB OT AbPBO.

KntouoBun aymu: 96b/1KOBU XNbpuU-
an, ubTex, y3pssaHe, TemnepaTypHu
cymu, oo6ms

yBO/.

LibpTexbT Ha gageH copT e
B 3aBUCMMOCT OT Herosute 6mosno-
TMYHNU OCOBEHOCTU U KIMMATUYHU-
Te yC/noBUSA B paiioHa Ha MecCTo-
pacTteHeTo. 3a ycTaHOBABaHe Ha
Cpoka Ha ubgTexa Ha s6b/KoBU
COpTOBE U XMbpmnamn ca NpoBeseHu
peguua  npoy4ysaHua  (bnaros,
2011; [OxysuHOB, 1983; Blazek,
1983; Bozbuga and Pirlak, 2012).
C ToBa ce gaBa Bb3MOXHOCT fa ce
Hanpasn O0TGOP Ha NO-KbCHO Lbg-
TAWNUTE OT TAX, 3@ OTIIeX4aHeTo
MM B palioHW, KbOETO KbCHUTE
nponeTHn Mpas3oBe ca YecTo
CpeLaHo fiB/eHe.

B HAKOM OT n3cnegBaHuaTa e
yCTaHOBEHa KopefaunoHHa 3aBu-
CMMOCT Mexny cymute OT edpek-
TMBHUTE TemnepaTtypu Ha Bb3gyxa
M 6poA OHW 3a NpeMmHaBaHe Ha
UbhTtexa npu A6bnkata (Lxysu-
HoB, 2003a, b; Romanovskaja and
BaksSiene, 2009).

CpOKbT Ha y3psiBaHe Ha Msio-
[OBeTe CblLLO 3aBUCU OT Hacnepg-
CTBEHUTE 0COOEHOCTM Ha copTa,
nogsioxkara v eKosIorMYHNTE yCco-
BMS B pailoHa Ha OTrnexgaHeTo
(Karacali, 2004; Baytekin, 2006).

Llenta Ha TOBa u3cnepnBaHe
65xa peHONOrMYHUTE N penpoayk-
TVBHN XapakTepucTukn Ha netT
A0BSIKOBU XNopuga.

2/28, respectively 86.4 and 71.0 kg/tree.

Keywords:
flowering, ripening,
yield

apple hybrids,
temperature sums,

INTRODUCTION

The blossom of each cultivar
depends on its biological
characteristics and climatic
conditions in the area of cultivation.
A number of studies have been
conducted to establish the
flowering time of different apple
cultivars and hybrids (Blagov,
2011; Djuvinov, 1983; Blazek,
1983; Bozbuga and Pirlak, 2012).
This allows the selection of later
flowering of them for the areas
where late spring frosts often
cause damage to the reproductive
organs of plants.

The established the
correlation between the sum of the
effective air temperature and the
number of days for passage of
flowering under apple cultivars

(Djuvinov, 20034, b;
Romanovskaja and BakSiene,
2009).

The ripening time of the fruits
also depends from the cultivar, the
rootstock used and environmental
conditions in the area of cultivation
(Karacali, 2004; Baytekin, 2006).

The purpose of this study
was phenological and reproductive
characteristics of five apple
hybrids.
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MATEPVANT N METO4U

OnnTbT e nposefeH npes
nepnoga 2010-2014 r. B KOJek-
UMOHHO HacaxpgeHue Ha WHCTUTYT
no 3emegenve-KocteHann, cb3ga-
AeHo npe3 2007r. O6eKT Ha unscre-
ABaHe ca 5 a6bnkoBn xmbpuga: Ne
1/3 (Mollie’s Delicious - ot
csobogHo onpawsBaHe), Ne 1/5
(Malus robusta x Liberty), Ne 1/26
(Melrose x Kent), Ne 2/28 (Prima X
Florina) n Ne 2/30 (Prima x Sekai-
ichi), cenekumoHupaHn B WHCTU-
TyTa.

OnutHnte pabpBeta (N0 5
6pos oT xmbpua) ca npucageHu
Bbpxy nognoxka MM 106 wn ca
3acageHn npu pasctosaHne 4,5 X
2,5 m. dopmupaHm ca B cBOO6OAHO
pacTdlia KopoHa. Bcsako AbpBoO €
OTYMTAHO KaTo OTAEesIHO [MOBTO-
peHue.

NMouBata € u3/yXeHa KaHe-
/leHa TOpCKa, JIeKO NeCbLKINBO-
IMMHECTa C HeyTpaslHa peakuus.
[Mpegun 3acaxgaHeTo BbpPXy MIOLL-
Ta ca BHeceHM Mo 4 t obopcka Top,
150 kg aBoeH cynepdocdat n 120
kg kanuneBs cyndart Ha gekap. Npe3s
nepvoga Ha u3cnegBaHeTo exe-
rogHo e BHacsHo no 18 kg/da asot
B aKTUBHO BelecTBO. [loyBeHaTa
MOBBPXHOCT B HaCaxXAeHVWeTo e
nogabpxaHa B 4yepHa yrap.
[dbpBeTata ca HanosiBaHuW upes3
AbXayBaHe.

OTuntaHn ca cnegHuTe noka-
3aTenn: Hadasno, Kpah u npoabn-
XWUTENIHOCT Ha  BereTtauMOoHHUA
nepuopg, Cpok Ha Ubptexa 1 y3ps-
BaHeETO Ha NnofoBeTe, CpefeH U

MATERIAL AND METHODS

This study was carried out in
the period 2010-2014 in the
collection plantation of the Institute
of  Agriculture -  Kyustendil,
established in the spring of 2007.
The objectives of the investigations
were five apple hybrids: Ne 1/3
(Mollie’s Delicious -open
pollinated), Ne 1/5 (Malus robusta x
Liberty), Ne 1/26 (Melrose x Kent),
Ne 2/28 (Prima x Florina) and Ne
2/30 (Prima x Sekai-ichi), selected
at the same Institute.

The experimental trees (5
numbers from each hybrid) were
grafted onto rootstock MM 106 and
planted at distances 4,5 x 2,5 m.
They were trained in the shape of

free-growing crowns. Each tree
was treated as a separate
repetition.

The soil is Chromic Luvisols,
slightly sandy loam with a neutral
reaction. Before planting the area
was enriched with 4 t manure, 150
kg double superphosphate and
120 kg of potassium sulphate per
decare. Fertilization with 18 kg
nitrogen in active substance per
decare was applied annually. The
soil surface in the plantation was
maintained in clean cultivation. The
trees were irrigated by sprinkling.

The yearly recorded
parameters included: beginning,
end and length of the growing
period, flowering and fruit ripening
time, average and total yields of
fruit per tree (kg), according to the
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o6L, fobuB Ha nnogose OT AbPBO
(kg), cwvrnacHo MeToguka 3a
M3yyaBaHe Ha  pacTuTesiHuTe
pecypcu npu OBOLLHUTE pacTeHus
(Hepes u kon., 1979).

Pesyntatute ca craTucTu-
yeckn obpaboTeHn No mMeTofa Ha
ancnepcnoHHua aHaims (ANOVA)
N uype3 Tect Ha [bHKaH npu p
<0.05%.

PE3YNTATU N OBCbXXOAHE

OT wu3BbpLUIEHUTE heHoso-
TMYHN HaGNAEHUS Cce YCTaHOBM,
ye HayanoTo, KpaAT N NPOABLIIKN-
TeNIHOCTTa Ha UbiTexa 3aBUCAT
KaKTo OT HacnencTtBeHUTe ocobe-
HOCTM Ha CbOTBETHUSA XMbpug,
Taka U OT KIMMaTUYHUTE YCNOoBUA
npes oTaes/IHNTE roAVHN.

CpegHo 3a nepuvoga Ha
npoy4BaHeTo, Hal-paHO 3ano4ysar
Beretauusa abpeetara Ha Ne 1/3 un
Ne 1/5 - Ha 27 mMapT, a B UHTepBa
OT 1-2 AHW 1 OCTaHannTe xmbépungw.
[Mpogb/KMTENIHOCTTA Ha Bereta-
UVNOHHMA UM Mepuog e B pamkKuTe
oT 239 po 243 gHu (Tabnmua 1).

Methodology for the study of plant
resources in fruit plants (Nedev et
al., 1979).

The results were statistically
evaluated by Analysis of variance
(ANOVA) and means were
separated by Duncan’s multiple
range at p < 0.05%.

RESULTS AND DISCUSSION

The phenological
observations showed that the
beginning, end and duration of
flowering depend both on the
hereditary characteristics of an
individual hybrid, and also on the
climatic conditions in different
years.

Average for the period of the
study, the earliest date of the
vegetation was registered for the
trees of hybrid Ne 1/3 and Ne 1/5 -
on 27 March. The other hybrids
started vegetation in an interval of
1-2 days. The duration of the
growing season ranges from 239
to 243 days (Table 1).

Ta6numuya 1. Mpoab/HKNUTENIHOCT Ha BereTauMoHHMA nepunog cpegHo 3a 2010-2014r.
Table 1. Duration of the vegetation period, average for 2010-2014

Xnbépng Hauasno Ha Kpalii Ha Bpoit gHn
Hybrid BeretTauus Beretauunsata
Beginning of End of vegetation Number of days
vegetation
Ne 1/3 27.03 24.11 243
Ne 1/5 27.03 24.11 243
Ne 1/26 29.03 26.11 243
Ne 2/28 28.03 21.11 239
Ne 2/30 28.03 21.11 239
B 3aBucumocT OT Temnepa- Depending on the

TYpHUTE YCNOBUSI B  Kpas

Ha | temperature conditions at the end

3umara — Hadanioto Ha nposietta | of winter and early spring the trees
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UbTexa Ha gbpBeTara npemMvHa-
Ba MO pasnnyHo Bpeme. [lpes
n3cnegBaHua nepuog Ubdrexa
3anoysa Han-paHo npe3 2014r.
(mexay 7 n 10 anpwn), npes KOATO
€ perncTpMpaHo TpamnHo 3agbpxa-
He Ha Temnepartypa Ha Bb3gyxa
Hapa 5 °C (edhekTMBHA Temnepary-
pa) owe Ha 2 deBpyapu, a Hau-
KbCHO npe3 2011r. (mexay 23 n 25
anpwsa), KoraTo ca OT4YeTeHu U
Hali-HUCKUTe  CcpefHOAEHOHOLLHM
TemnepaTtypu Ha Bb3yxa.

Mpn xmbpman Ne 1/5 un Ne
1/26, cpegHO 3a nepuopga,
UbpTtexa 3anoysa ¢ 1 fgeH no-
KbCHO M NpuKnoYea 2-3 OHU cneg
ocTaHasimTe. dPeHodaszara MbrieH
UbdTex npemmHasa 3a 8-10 gHw.
KpaaT Ha ubdrexa  (95%
npeubdrenm LBeToBe) e
pernctpupaH kbm 29 anpun - 2
Mai, T.e. u3cnegsaHuTe xnopuam
UbdPTaAT OokKoNno 13-15 pgHM 3a
yCcroBMsATa  Ha  pailloHa  Ha
KiocteHgun (durypa 1). CblyecT-
BEHM OTK/IOHEHMS B MPOALIIKU-
Te/HOCTTa Ha Ub(rexa npes
oTAeNnHuTe  roAvHn  He  ca
Hab61ogaBaHu.

3a npoTuyaHe Ha OoTAeNnHUTe
MexaydasHu nepmuoam ca Heobxo-
ANMU onpegenieHn TemMneparypHu
cymu. OT Ha4yaNoTo Ha BeretTayms-
Ta [0 HayasioTo Ha LuUbdrexa
epekTuBHaTa TemnepaTypHa cyma
Bapupa oT 159,12 °C (xu6pug Ne
1/5) po 163,24 °C (Ne 2/30), kosiTO
ce HaTpynsa 3a 0K0J10 45-46 gHW.
3a nepvoga Havyano Ha UbqTex —
Kpail Ha ubgTexa Tasn cyma e

started flowering at different time.
During the observation period the
earliest flowering was registered in
2014 - between 7 and 10 April in
which year was registered the
earliest date of permanent
retention of air temperature above
5 °C (effective temperature) — on 2
February. In 2011 the flowering
started relatively later - between
23 and 25 April, when were
reported and the lowest average
air temperatures.

In hybrids Ne 1/5 and Ne
1/26, average for the period, the
flowering started 1 day later and
ended 2-3 days after the rest.The
duration of the full flowering was 8-
10 days. End of flowering (95%
petals fall) was registered from 29
April to 2 May, i.e. the studied
hybrids had the blooming period

around 13-15 days, for the
conditions of the Kyustendil region
(Figure 1). No significant

differences between the tested
hybrids were observed in the
duration of flowering period in
different years.

For each inter-phase period
is needed a specified temperature
sum. Since the beginning of
vegetation until the beginning of
flowering the effective temperature
sum varied from 159.12 °C (hybrid
Ne 1/5) to 163.24 °C (Ne 2/30),
which were accumulated for about
45-46 days. For the period of
beginning - end of flowering this
sum was about 78-96 °C. The
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lowest requirements had hybrid Ne
1/3 and the highest - Ne 1/5 (Table
2).

0K0J/10 78 — 96 °C, KaTO Hall-HUCKM
ca u3MCKBaHWATa Ha xmbpug Ne
1/3, a Han-Bucokm Ha Ne 1/5
(Tabnuuya 2).

Tabnuua 2. Mpoab/MKNTENHOCT Ha oTAeNnHUTe heHodasn n TemnepaTypHU Cymu
cpefHo 3a 2010-2014r.
Table 2. Duration of different phenophases and temperature sums, average for
2010-2014

Xunbpug Hauano Ha Beretauus-

Hauano-kpaii Ha ubhTexa  Kpait Ha uybgoTexa-y3psiBaHe Ha

Hybrid  Hauyano Ha ubdTex Beginning-end of flowering nnogoseTe
Beginning of vegetation - End of flowering-ripening
beginning of flowering of the fruit
Bpoit aHu Bpoit aHu Cyma o1 Bpoit aHu Cyma o1
St>5°C Temneparypu Temneparypu
Number Number Sum of Number Sum of temperatures
of days of days temperatures of days
t>5 °C t>10°C t>5 °C t>10 °C
Ne 1/3 45 159,2 13 77,8 34,1 143 1965,4 1249,4
Ne 1/5 45 159,1 14 95,9 36,0 146 2034,6 1290,6
Ne 1/26 45 163,0 15 934 355 139 1957,9 1255,9
Ne 2/28 46 162,2 13 853 31,3 141 1945,9 1238,9
Ne 2/30 45 163,2 15 935 358 136 1904,7 1223,7
Anpun Maii
Xuépung April May
Hybrid 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3
Ne 15 I
Ne 228 I
1 2 3 4

1) Hauas1o Ha ubdiTex / beginning of flowering, 2) Hauaso Ha MbneH ubdTex / beginning of full flowering 3) kpaii Ha NbAHUA
ubdpTex / end of full flowering 4) kpaii Ha ubdTexa / end of flowering

dur. 1. deHorpama Ha ubgTexa, cpefiHo 3a nepnoaa 2010-2014 r.
Fig. 1. Phenogram of flowering of apple hybrids, average for 2010-2014

The number of days from the
end of flowering to fruit ripening
was from 136 for Ne 2/30 to 146
days for Ne 1/5 and reaching

Heobxogumua 6poii AHW OT
Kpas Ha ub(pTexa [Oo HacTbhBa-
HeTO Ha b6epuTbeHaTa 3pANOCT e
oT 136 aHm 3a Ne 2/30 oo 146 aHu

3a Ne 1/5 n TemnepaTypHa cyma
Hap 10 °C ot 1223,7 go 1290,6 °C.

temperature sum over 10 °C from
1223,7 to 1290,6 °C.
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Cnopef, ycTaHOBEHUA CpPOK
Ha  3peeHe Ha nJogoseTe
Xmopngute ce  OTHAcAT  KbM
rpynara Ha 3UMHUTE COPTOBE.
Hali-paHo y3psiBaTt njiogoBeTe Ha
xnopug Ne 2/30 - mexagy 12 n 20
centTeMBpu, a Hal-kbCHO Ha
xnopug Ne 1/3 - mexagy 16 n 25
centemBpun. OcTaHanute 3aemar
cpegHo nosioxeHune (durypa 2).

Based on the established
fruit ripening period the tested
hybrids refer to the group of winter
cultivars. The fruit of hybrid Ne
2/30 ripened the earliest (between
12 and 20 September) and those
of hybrid Ne 1/3 - the latest
(between 16 and 25 September).
The others occupied a middle
position (Figure 2).

Xnépua Centemspu OkToMBpU
Hybrid September October
1-10 11-20 21-30 1-10

Ne 2/30 (| ]

Ne 1/26 I

No 1/5 i

Ne 1/3 ]

Ne 2/28 m

dur. 2. deHorpama Ha 3peeHe Ha NM/10A0BeTE Ha SI6BAKOBU XN6pUAN, CpenHo 3a

nepuoga 2010-2014 .

Fig. 2. Phenogram of ripening of the fruit of apple hybrids average for the period

2010-2014

MbpBUAT CTONAHCKM A06KB e
nonyyeH Ha 4™ rogvHa oOT
3acaxgaHeTo Ha gbpBeTarta. [pe3
OTAE/THUTE TOAVHU ce Habnwaasa
N3BECTHO BapupaHe B cpegHuTe
[06GMBM  C  [AOKasaHOCT  Ha
pasnukuTe Mexay wuscnefsaHute

xmopunan (Tabnmua 3). Tpes
2013r. pobuBuTe ca 3HaAYUTEsSTHO
MO-HUCKM  CMpPSMO  OCTaHanuTe

rOANHN, C U3K/KYEHNE Ha Xnopug,
Ne 1/3. Kato npuvuvMHM 3a TOBa
Hal-BEpPOSATHO ca ropeLoTo

The first commercial
production was obtained in the
fourth year after planting the trees.
Over the years there was some
variation in the average Yyield
differences between hybrids have
proven studied (Table 3).

In 2013, yields were significantly
lower than in other years, except
of hybrid Ne 1/3. Reasons for this
probably have been the hot
weather and lack of rainfall in the
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BpeMe W inuncaTa Ha Basiexu npes
NATOTO Ha npegxogHaTta roawHa,
cbyeTaHn C BUCOKA [00OMBU U
paHO HaCTbLNU/AN €CEeHHWU CTy[0Be.
Ouwe B HayasioTO Ha [AekemBpu
MUHMMasIHaTa Temneparypara Ha
Bb3yxa € C oTpuuartesiHn CTOW-
HOCTM, KOWUTO KbM cpejaTta Ha
Mecela cTurHaxa go -14.0, -19.5
°C. Bcuykn Te3um paktopn ca
oKasasim  HeratTMBHO  B/IMAHME
BbpXy (bOpMMpaHETO Ha penpo-
OYKTUBHUTE OpraHn M CbOTBETHO
BbpXy Aobusa.

summer of last year, combined

with  higher vyields and early
autumn frosts occurred.

Already in the beginning of
December the minimum air

temperature was with negative
values, which in the middle of the
month reached to -14.0, -19.5 ° C.
All these factors had a negative
influence on the formation of
reproductive organs and thereby
on the yield.

Tab6numuya 3. NMpoAyKTUBHM NPOSiBM Ha 16 bNKOBU Xnbpugmn 3a nepmoga 2010-2014 r.
Table 3. Reproductive manifestations of apple hybrids for 2010-2014

Xuépua CpepeH pobus (kg/abpBo) KoedumupmeHT Ha
Hybrid Average yield (kg/tree) NPOAYKTUBHOCT
2010 2011 2012 2013 2014 O6wo (kglcm?)
Total  Yield efficiency
(kg/cm®of TCSA)
Ne 1/3 4,5 124 330 21,0 155 86,4 1,16
Ne 1/5 3,0 150 20,0 24 23,8 64,2 0,87
Ne 1/26 8,1 10,2 214 11,0 178 68,5 0,87
*k% *% *k% *k% *% *k%k
Ne 2/28 54 6,2 275 1,2 30,7 71,0 1,40
*kk *%* *k% *kk *
Ne 2/30 5,8 104 124 20 15,0 45,6 0,60
* *% *k%k *k%k ns *k%k
LsD0,05 0,97 125 319 204 161 3,47 0,21
0,01 134 1,73 439 282 222 4,79 0,28
0,001 184 238 6,04 388 3,06 6,59 0,39

Hai-Bucokn cpefgHn [o6usm
1N 060 3a nepuoga ca NoyyYeHu
OT AbpBeTaTa Ha xmbpug Ne 1/3 n
Ne 2/28, a Hal-HUCBHK OT Te3n Ha
Ne 2/30. Mexay Ne 1/5 n Ne 1/26
HAMa cbllecTBeHa pasnuka. [lo-
BMCOKaTa poAoBMTOCT Ha XMbpuam
Ne 1/3 n Ne 2/28 e notBbpaeHa u
OT KOe(ULMEHTUTE UM Ha MPOAYK-
TuBHOCT (Kg/cm? OT HampeyHoTo

The highest average yields
and total for the period were
obtained from trees of hybrids Ne
1/3 and Ne 2/28, and the lowest

from those of Ne 2/30. No
significant difference was found
between Ne 1/5 and Ne 1/26.

Higher fruitfulness of hybrids Ne
1/3 and Ne 2/28 was confirmed by
its coefficients of productivity
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CeyeHve Ha CTB0J1a), KOUTO CbLLO
ca C [MO-BMCOKM CTOMHOCTM, B
CpaBHeHWe C ocTaHanTe XxXunopwu-

an (Tabnuuya 3).
n3BOAMN
MpogbmknTeHocTTa Ha
BereTalMoHHUA nepuog  npu

nscnepBaHuTe xmbpmngn e ot 239
00 243 gHW.

LibdoTexbT Ha AbpBeTara e c
npoab/uKUTEeNnHocT 13-15 gHu.

OT kpas Ha UubdTexa Ao
y3psABaHETO Ha nnogoseTe ca
Heobxoaumn oT 136 ao 146 gHu u
TemnepatypHa cyma Hag 10 °C ot
1223,7 0o 1290,6 °C.

Cnopepf cpoka Ha yspsiBaHe
Ha nnogosete xubpugute ce
OTHacAT KbM 3UMHUTE COPTOBE.
Hai-kbCHO y3psiBaT nsogoBeTe Ha
xnépug Ne 1/5.

C Hai-B1cOKa pogoBUTOCT ce
OTKposiBaT AbpBeTaTa Ha Xubpug
Ne 1/3 n Ne 2/28.

BnarogapHocT

3cnepBaHeTo e noakpeneHo
oT MWHUCTEPCTBOTO Ha
obpa3oBaHMeTo n HaykaTa
Penyonuka  Bbarapua  /®oHA
"HayyHun nacnepgsanus"/ - TpoekT:
"IscnegBaHe Ha HOBWM CcoOpTOBE
71031 1N OTOOP Ha NEPCNeKTUBHA
A0BbKOBN  Xubpuaun" - Jlorosop
AHTC / Kutai 01.03 / 25.11.2011.

(kg/cm2 of trunk cross-sectional
area, whose values were also
higher than the other hybrids
(Table 3).

CONCLUSIONS

The duration of vegetation
period in the studied hybrids
ranges from 239 to 243 days.

The blossoming of the trees
continues 13-15 days.

Since the end of flowering to
fruit ripening are necessary 136 to
146 days and temperature sum
over 10 °C from 1223,7 to 1290,6
°C.

The hybrids refer to the group
of winter varieties. Fruit of hybrid
Ne 1/5 ripen the latest.

The productivity is the highest
for hybrid Ne 1/3 and Ne 2/28.
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PE3IOME

WM3cnepgBaHeTo € NMpoBeAeHO npes
nepuoga 2010-2013 r. n ce cbCcTOM B
06X0XaaHe Ha HacaxAeHus, BUMHK
ABopoBe UM rpaguMHu  OT  CMONSAHCKM
pervoH c uen oTKpuBaHe, oTbupaHe U
CbXpaHeHUe Ha LLeHHW MEeCTHU COPTOBE U
hopmK KpyLla 1 a6BbIKa.

Mpu nocelleHussTa ca W3BbPLUEHN
HabnwaeHuss U OGMOMETPUYHM M3MeEpBa-
HUSi OTHOCHO pacTexa M pa3BUTMETO Ha
pacTteHusita, (PUTOCAHMTAPHOTO CbCTOS-
HMe Ha pacTeHusTa CbOTBETHO N0AOBE-
Te. OnpegeneHn ca BYCOYMHATA Ha Obp-
BeTaTta, [AMaMeTbpa Ha KopoHata W
obukosikata Ha CTBOSA. YCTaHOBEHU ca
6MONOrNYHNTE U MOPAONOTNYHUTE OCObe-
HOCTM Ha nnogoseTe — hopma, BKYCOBU
KayecTBa, ouBeTsBaHe W N1040B MHAEKC.
YcTaHOBeHa e peakumsata UM KbM OCHOB-
HUTE WKOHOMWYECKM BaXHU 60/eCTU W
HenpusaTeNn — CTpynsicBaHe W M/I040B
yepBseli.

WM3cnepBaHusiTa ca N3BLPLUIEHN Cb-
rnacHo npuetata MeTogvka 3a nlydyasaHe

SUMMARY

The study was conducted in the
period 2010-2013 and consists in crawl of
plantations, holiday courtyards and
gardens in the region of Smolyan with the
purpose of identifying, sampling and
preservation of valuable local varieties
and forms pear and apple.

In visiting are conducted talks with
farmers about the origin of varieties and
forms and are made observations and
biometrical measurements of the growth
and development of plants, phytosanitary
state of plants, respectively fruits. Trees
height, crown diameter and the
circumference  of the trunk are
determined. Biological and morphological
characteristics of fruits are established:
shape, flavour, colour of skin and fruit
index. It is established their reaction to
major economically important diseases
and pests — scab and moth.

The studies are carried out
according to the methodology adopted for
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Ha pacTuTesIHUTe Pecypcu Npu OBOLLHUTE
pacTteHus (Heges u kon., 1979).

B pesyntar Ha nNpoBeAeHOTOo
npoy4yBaHe ca noabpaHn 3 hopmun kpyLla
-.Cb 3", ,Cb 4", ,Cb 5") n 6 dopmu
a6vnka (,Cb 6”, ,Cb 7", ,CP 1", ,AB 5,
.CC 1", ®A 1). B noseyeTo cnyyau
AbpBeTata OT u3bpaHuTe opmn ca
ctapu (Hag 50 roauHun), BUCOKM OT 4 o 13
m, CbC CpeaHO pask/oHsABaHe Ha
CKeneTHUTe KI0HW 1 06MKosIKa Ha cTBONa
Mexnay 125.60 cm n 199.39 cm.

®opmute kpywa ,Cb 37, ,Cb 4",
,CB 5" n copmute a6b1Ka ,,Cb 7", ,Ab 5"
ce oOT/MyaBar C W3LPBLXINBOCT  KbM
HebnaronpuATHUTE KIMMAaTUYHU YCNOBUSA
npe3 NposieTHUA Ce30H, f06pa pacTexHa
cuna Ha fAbpeeTarta, cpefHo Ao Ao6po
pask/OHSABAaHE Ha CKeNeTHWUTE K/IOHW,
Jobpa no MHoro go6pa naogoBMTOCT U
pefoBHO NnogoAaBaHe.

KnoyoBn gymn: MecTHM COopToBe

n dopmu, Kpywa, A6bBNKA, 0THOP,
CbXpaHeHue

yBO/[,

Kpywata un gd6bnkata ca

OBOLLHM KY/TYpPU C rONISMO CTOMNaH-
CKO 3HauyeHue. Te ce oT/iyaBar C
ronama poAoBUTOCT U OT/INYHM
BKYCOBM Ka4yecTBa Ha M/1040BeTe,
KOMTO ca p[obpa nasapHa CTOkKa
KaKTo 3a BbTpPeLUHUA, Taka M 3a
BBbHLUHMSA nasap.

Ot obwara nnow, Ha
KyntusnpaHute B  CMOJSHCKMSA
pernoH OBOLWHW BWOOBE KpyluaTta
3aema 2.16%, a s6bsikaTa 18.47%.

MecCcTHOTO HacesieHue OTr-
nexpa [ABete Kyntypu npeaviMHo
3a 3a/40BofIiIBAHE Ha MNOTpebHOo-
CTUTE CWU OT MNPEeCHM WU CYLUEHU
nnogose wam npepaboteHn B
CoKoBe, Kommnotu wn cnagka. B
O6baeLle npu pasBuUTME Ha CEeJICKM

the study of plant resources in fruit plants
(Hepes u kon., 1979).

As a result of this survey are
selected 3 forms pear (,Cb 37, ,Cb 47,
,CBb 5") and 6 forms apple (,Cb 6", ,Cb 77,
.CP 1", JAb 5", ,CC 1", ®A 1). In most
cases the trees of the selected forms are
older than 50 years, high from 4 m to 13
m, with medium branching of skeletal
branches and trunk circumference
between 125.60 m and 199.39 m.

The forms pear ,Cb 37, ,Cb 4", ,Cb
5" and forms apple ,Cb 7", ,Ab 5" are
characterized by an endurance to adverse
climatic conditions in the spring, good
growth of the trees, medium to good
branching of skeletal branches, good to

very good fertility and regular fruit-
bearing.
Key words: local varieties and

forms, pear, apple, sampling, preservation

INTRODUCTION

Pear and apple are fruit
cultures of great economic
importance. They are

characterized by large fertility and
excellent flavour of fruits which are
good marketable commodity for
both domestic and foreign market.

Pear occupies 2.16% and
apple 18.47% from the total area of
the cultivated fruit species in the
region of Smolyan.

Local population grows two
cultures mainly to satisfy their
needs of fresh and dried fruits or
processed into juices, compotes
and jams. In the future, in the
development of rural tourism and
the transformation of some
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TYp3bM U NpeBpbLaHe Ha HAKOW
HaceneHn Mecta B YCTOWYMB
nasap TO3u BUA MPOAYKUMS MOXe
fa 6bAe M M3TOYHMK Ha [oxoam
(AnHkoBa, 2006).

ACOPTUMEHTBT € CbCTaBeH
OT HOBO-CEeNEeKUNOoHNpaHu n crapu
MEeCTHU copToBe U doopmu. HAkou
OT MeCTHUTe copToBe U hopmu
BbMpekn Bb3pactta um (Hag 50
roAvHN) ce oT/IM4yaBaT C XU3HEHe-
HW pacTeHus, Jobpa nioLoBUTOCT
1 pefoBHO niogogaBaHe.

3a 3anasBaHe Ha CbLLECTBY-
BalWOTO B MOMEHTa [eHeTU4HO
pasHoobpasve 1 ocurypsiBaHe Ha
mMaTepuan 3a O1MO/I0rMYHO MJI040-
NPOM3BOACTBO, M CbLOTBETHO 3a
Cb3jaBaHe Ha HOBM COpTOBE €
Heob6X04MMO CbXpPaHEHNETO UM.

BbB Bpb3ka ¢ ToBa UenTa Ha
HaCTOALLOTO M3cnefBaHe e nslyya-
BaHe Ha copToBe N POPMU KpyLUK
N AGBNKN OT pasnpocTpaHeHuTe B
CMOJIAHCKN PEernoH MecTHU reHe-
TUYHM pecypcu n oTtéop Ha obpas-
Un ¢ 4obpu CToNaHCKM KavyecTaa.

MATEPVANT N METOON

M3cnepBaHeTo e npoBefeHo
npes3 nepuoga 2010-2013 r. n ce
CbCTOM B 06X0OXAaHe Ha Hacaxje-
HWA, BUNHW OBOPOBE N rpaguHu oT
CMonigHCKN pernoH. MNpu nocetwe-
HMATaA ca NPOBEAEHN pas3roBopu
CbC CTOMaHW OTHOCHO npousxoja
Ha copTtoBeTe W dopmuTe, U
N3N0N3BaHUTE  MNPAaKTUKK npm
OTINIeX4AaHEeTOo VM.

[Npe3 Beretauudata ca MU3BbLP-
LUBaHW HaGMOAEeHUA 1 BUOMETPUY-

settlements in a sustainable
market, this type of production can
be source of income (AnHKOBa,
2006).

The assortment consists of
newly selected and old local
varieties and forms. Some of the
local varieties and forms despite
their age (over 50 years) are
distinguished by vital trees, good
fertility and regular fruit-bearing.

To preserve the currently
existing genetic diversity and to
provide material for organic fruit
production, and respectively to
create new varieties, is necessary
their preservation.

In this connection, the aim of
the present investigation is to study
the varieties and forms of pears
and apples from the spread local
genetic resources in the region of
Smolyan and to select samples
with good economic qualities.

MATERIAL AND METHODS

The study was conducted
during the period 2010-2013 and
consists in crawl of plantations,
holiday courtyards and gardens in
the region of Smolyan. In visiting
were conducted talks with farmers
about the origin of varieties and
forms, and the used practices in
their growing.

In  vegetation were made
observations and biometrical
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HW M3MepBaHMs OTHOCHO pacTexa
M pasBUTUETO Ha pacTeHusTa,
duTocaHNTapHOTO CBLCTOSAHME Ha
pacteHuaTa CbOTBETHO M/040Be-
Te. OnpegeneHn ca BUco4YMHaTa
Ha AbpBeTaTa, AvamMeTbpa Ha Ko-
poHaTa 1 06MKO/IKaTa Ha CTBo/a.

YcTaHOBEHN ca GMONOrMYHM-
Te n MopdosIorMyHNTE 0CO6EeHOC-
TW Ha nnogoseTe — (hopma, BKyCO-
BM KayecTBa, ouBeTssBaHe W MJ/10-
0B MHAEKC. YCTaHOBEHa e peak-
UMATa MM KbM OCHOBHUTE WKOHO-
MUYECKN BaXHN 6OMECTU U Henpu-
ATEeNM  CTpynscBaHe W N0A0B
yepseii.

B MomeHTa Ha ubdrexa u
NPy NbJHO y3psBaHe Ha NoLoBe-
Te ca HabenaszaHn obpasum oT
coptoBeTe N hopmMu U e cbbpaH
6uosiornyeH matepuarn.

HabnwogeHnata, 6uomeTpuu-
HATE M3MepBaHUA U OTYNTAHETO
Ha nokasaTenute ca W3BbPLUEHNU
no npuetarta MeToaMka B
oBowapcTeo (Hepes v kon., 1979).

PE3YJITATU N OBCBb)XOAHE

Mpn M3BBLPLUEHOTO eKkcneam-
LUMOHHO MpoOy4YyBaHe Ha MeCTHUTe
pacTUTeNHU pecypcu ca otépanm 3
dopmn oT pog Pyrus n 6 dpopmu
oT pog Malus. B noBeyeTo cnyyau
Te pacTtar Kato eauHNYHN abpBeTa
CaMOCTOATE/IHO WAN CMECEHO C
Apyrv BUAOBe.

[laHHNTEe OTHOCHO pacTexa,
pas3BMTMETO Ha pacTeHusiTa U xa-
pakTepucTMkaTa Ha niogoseTe ca
npeacrtaBeHn B Tabnuumte 1 n 2.

measurements of the growth and
development of plants,
phytosanitary state of plants,
respectively fruits. Trees height,
crown diameter and circumference
of the trunk were determined.

Biological and morphological
characteristics of fruits were
established: shape, flavour, colour
of skin and fruit index. It was
established their reaction to major
economically important diseases
and pests — scab and moth.

At the moment of flowering
and full ripening of fruits were
identified samples of varieties and
forms and was collected biological
material.

The observations, biometrical
measurements and reporting of
parameters were carried out
according to the adopted
methodology  in fruit-growing
(Heges v kon., 1979).

RESULTS AND DISCUSSION
Three forms from genus
Pyrus and six forms from genus
Malus were selected in the
conducted expeditionary study of
local plant resources. In most
cases they grow as single trees
alone or mixed with other fruit

species.
Data regarding growth,
development and fruit

characteristic are shown in Tables
1 and 2.
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Tabnuua 1. BeretaTMBHO pa3BuUTUE Ha AbpBeTara

Table 1. Vegetative development of trees

Copr, BucounHa  BucounHa O6wukonka  bpoli ckeneTHm CreneH Ha CpepneH
dopma Ha AbPBOTO Ha CTBOMA Ha cTBONa K/TOHU pasBuTMe Ha AnameTbp Ha
KopoHaTta KOopoHaTa
Cultivar, Tree height Trunk height Trunk Number of Degree of crown Average crown
Form circumference skeletal branches development diameter
m m cm m
Kpywm / Pears
®./F. ,Cb 3 10-11 1.60 150 3 cpegHo/medium 8
$. /F.,Cb 4" 13 1.39 172 2-3 [o6po/good 8-10
$./F. CB5" 12.5 1.00 174 2 cnabo/slight 2-2.5
A6bakn / Apples
$. /F.,Cb 6" 6-7 1.25-1.91 100-113 2 cpegHo/medium 4-5
®./F. CBT" 7-9 1.16 89-127 2-3 cpegHo/medium 5-8
$./F. ,CC1" 6-7 1.31 115 2 cpegHo/medium 3-4
¢, /F." NP 1" 4-5 1.10 112 3 cpegHo/medium 4
®./F. ,CP1" 5-6 1.48 122-131 2-3 cpegHo/medium 4-5
$./F. AB5" 4-5 1.21 173 2 cpegHo/medium 34
Tabnuua 2. XapakTepucTuKa Ha naogoBseTte
Table 2. Characteristics of fruits
Coprt, ®opma Popma OueTsaBaHe Bkycosu KkauecTBa Mnopos Bonectn n
Cultivar, Form Shape Colouring Taste qualities nHAEeKC HenpuATenu
Fruitindex Diseases and Pests
Kpywwu / Pears
®./F.,CB 3" KpywoBUAHO-  3e/eHO C PLXAVBO- MI0A0BO MeCO 65710 0 KPeMaBo, MH. CrpynsacsaHe/Scab
yab/KeHa KasiB OTTEHDBK COYHO, CNajKo, kameHucra 1.19 20-25%
pear-elongated green with rust-brown KOHCUCTEHLMA
hue fruit flesh white to cream-coloured,
very juicy, sweet, stony consistence
®./F. ,CB4” KpylwOBUAHO-  3€MEHO 40 PBHXANBO- nno40BO MECO KpEMaBO, COYHO, CrtpynsicBaHe/Scab
yab/xeHa KahsBO cnagko 1.37 10-15%
pear-elongated  green to rust-brown fruit flesh cream-coloured, juicy,
sweet
®./F.,CB5" KpywoBUAHO- XbATO Ha kadsB QOH  MI0A0BO MECO KpeMaBo A0 65710, CrpynscsaHe/Scab
yabxeHa yellow on brown COYHO, MH. Cnajgxo 1.31 10-15%
pear-elongated background fruit flesh cream-coloured
to white, juicy, very sweet
A6bnkun / Apples
®./F.,Cb 6" «Kpbrno-oBasHa Xb/ITO-4EePBEHO n1040BO MECO COYHO, KpEMAaBOo, CrpynscsaHe/Scab
round-oval yellow-red 6anaHcmpaHo cbabpxaHue 3axapn —  0.84 10-15%
KucenuHm
fruit flesh juicy, cream-coloured,
balanced content sugars - acids
®./F. ,CB 7" oBanHO-kpbrIa 3e/leHa C XbT ns040B0 MECO COYHO,65/10, CrtpynsicBaHe/Scab
oval-round OTTEHDBK 6anaHCcMpaHo CbAbpXaH. 3axapu- 0.89 10-15%
green with kucenuHm / fruit flesh juicy, white,
yellow hue balanced content sugars - acids
®./F. ,CC 1" oBa/HO-KPbI/IA SAPKO YEPBEHO Ha XbNT n1040BO MECO COYHO,65/10, CrpynsacsaHe/Scab
NeKo cnneckaHa hoH 6anaHCcMpaHo CbAbpXaH. 3axapu- 0.78 10-15%
oval-round bright red on yellow  kvucenunn / fruit flesh juicy, white,
slightly flattened background balanced content sugars - acids
®./F. ,1® 1" oBaNHO-kpbrNa TbMHO YEPBEHO HA  M/I040BO MECO COYHO,65/10,CNaaKo- CrpynscsaHe/Scab
oval-round XbNTO-3e/1eH hoH Kuceno, Tbpga KOHCUCTEHUMA 0.71 20-25%
dark red on yellow- fruit flesh juicy, white, sweet-sour,
green background firm consistence
®./F.,CP 1" oBa/HO-kpbINa TbMHO YepBEHO 4O  M/I0J0BO MeCO CO4HO, 6ene3HuKaBo, CrpynsacsaHe/Scab
neko CBET/10-3e/1eHO0 C cnafko-Kucesno 0.92 20-25%
KOHyCOBUAHa 4YepBeHUN MBULMU fruit flesh juicy, whitish, sweet-sour
oval-round  dark red to light-green
slightly conical with red stripes
®./F. ,AB 5" o0Ba/IHO-KpBIa YepBEeHO Ha XbAT POH NI0L0BO MECO COYHO, CNAAKO, NIEKO CrpynscsaHe/Scab
neko red on yellow TPBNYMBO, C TBBPAA KOHCUCTEHLMA 0.88 10-15%
npogbarosata background fruit flesh juicy, sweet, slightly tart,
oval-round with firm consistence

slightly oblong
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Bug Kpywa
domestica Medik./

/Pyrus

®opma ,Cb 3". PacteHusaTa
ca Bucoku okono 10-11 m, gname-
TbpbT Ha KopoHata € 8 m wu
obukonkata Ha ctBosa 150 cm
npu cpefHo pask/oHABaHe Ha
OCHOB-HUTE  KMOHU. LbdTexsbT
HacTbnBa kbm 30™ anpun, a
Mb/IHO Yy3psiBaHe Ha nM/oJoBeTe
(koHCymaTuBHa  3pAnocTt)  ce
HabniogaBa npe3 NbpBOTO AeceT-
OHEBNE Ha MeceLl, cenTemBpu.

NMnogoBeTe ca 3efeHn cC
PBHXANBO-KA(siB OTTEHBK HA KOXMN-
uata un ¢ uHgekc 1.19. Mecoto e
6510 40 KpemMaBo, MHOrO COYHO U1
cnagKo, ¢ TBbpAa KOHCUCTEHLUS.

®opma ,Cb 4”. PacteHusaTa
ca BMCOKM OKOMO 13 m, KopoHaTa
ctura B gmnametbp Ao 8-10 m, a
obukosnkarta Ha cTBosia e 172 cm.

Pear species /Pyrus

domestica Medik./

Form ,Cb 3". Trees are high
about 10-11 m, crown diameter is
8 m and trunk circumference is
150 cm at medium branching of
basic branches. Flowering occurs
on about 30" April and the full
ripening of fruits (consumptive
ripeness) is observed in the first
ten days of September.

Fruits are green with reddish-
brown hue of the skin and index
1.19. Flesh is white to cream-
coloured, juicy and sweet, with
firm consistence.

Form ,Cb 4”. Trees are high
about 13 m, crown reaches in
diameter up to 8-10 m, and trunk
circumference is 172 cm. Crown is
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KopoHata e pobpe passuta,
BbMpPEKM 4Ye [AbpBeTara ca Ha
noseye ot 50 rogunHN.

B ubdtex npu 1200 m
Ha4MOpCKa BMCOYMHA pacTeHusTa
BCTbMNBAT KbM 4-5™ Maii, a Nb/HO
y3psiBaHe Ha nnogoseTe ce Hab-
nogaBa KbCHO Npes3 eceHTa, cnep,
15-20 ™ okTomBpw. MnogoseTe ca
efpn, CbC 3e/ieHa A0 PbXAUBO-
katpsBa koxuua, n ¢ uHgekc 1.37.
MecoTo e KpemaBo, COYHO U C/1afKo.

e

"] 'I.'l:.'
e

®opma ,Cb 5”. BucounHata
Ha AbpBeTata € O0kosio 12.5 m,
AnameTpbT Ha KopoHata e 2-2.5
m, a obukonkarta Ha cteosia — 174

well developed though trees are
older than 50 years.

At altitude 1200 m trees start
flowering on about 4-5" May and
full ripeness of fruits is observed in
late autumn, after 15-20™ October.
Fruits are large, with green to
reddish-brown skin and index
1.37. Flesh is cream-coloured,

juicy and sweet.

Form ,Cb 5". Tree height is
about 12.5 m, crown diameter is 2-
2.5 m, and trunk circumference —
174 cm. Crown is well developed.
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cm. KopoHarta e gobpe passuTa.

B UbdTex AbpBeTtara
BcTbnBaT Ha 22" anpun, a B
nnogofasaHe (b6eputbeHa 3ps-
JI0CT) — B Kpas Ha centemMBpu.

MnoposeTte nmat
KPYLIOBUAHO-yAb/MKEHA  hopMa,
XbNTa Ha KadpsiB (hoH KoXuua u
nHaekc 1.31. MecoTto e KpemaBo
[0 65710, COYHO U MHOIO Cr1afKo.

Kbm HebnaronpuaTHUTE Ku-
MaTUYHW YC/IOBUSA XapakKTepHu 3a
nposieTHMsAs ce3oH 3-Te  opmu
KpyLn nokassaT M3BecTHa yCTOWn-
4YMBOCT B pe3yaTar, Ha KoeTo
Ub(TEXbT M 3aBpb3BaHETO Ha
nnofoBeTe ca 3acerHatu Masiko.
OT cTpynsacBaHe siictara v nno-
posete npu ¢opmaTa ,Cb 3" ca
HanagHatu B pasmep 20-25%,
[0KaTo Npu octaHasiMTe hopmMm OT
10 po15%.

Bug A6bnka
domestica Borkh./

/Malus

Trees start flowering on 22"
and fruit-bearing (picking
the end of

April
ripeness) — at
September.

Fruits have pear-elongated
shape, yellow skin on brown
background and index 1.31. Flesh
Is cream-coloured to white, juicy
and very sweet.

All three forms of pears show
certain resistance to unfavorable
climatic conditions typical of the
spring season, as a result of which
flowering and fruit-setting are less
affected. Leaves and fruits of form
,CBb 3" are infested by scab up to
20-25%, while the rest forms from
10 to 15%.

Apple  species /Malus

domestica Borkh./

Cb6
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®opma ,Cb 6”. Ha BucounHa
AbpBeTara cturat go 6-7 m, a
obukoskaTa Ha CTBO/1a Bapupa ot
100 pgo 113 cm. Te UbPTAT KbM
25-28 " anpun n koHcymMaTMBHaTa
3pANOCT Ha M/1040BETE HacTbnBa
B Kpasd Ha aBryct. nogoseTte ce
Xapakrepusupar C Kpbl/10-OBaslHa
hopma, XbNTO-3eNeHa Jilo)
yepBeHa Koxuua n uHaekc 0.84.
Mecoto e couyHO C [ob6po
cbyeTaHne Mexay KUCeIMHU W
3axapu n no BKyC ce JobnuxaBa
0o copTta ,3n1artHa  napmMmeHa”.
Mnogosete ©n  nucrata ca
HanagHatu OT CTpynsacBaHe B
pasmep fo 10-15%.

®opma ,Cb 7”. BucounHata
Ha pacTeHuATa e mexay 7 1 9 m,
KopoHata ¢ guametbp 5-8 m e
MHOro [obpe pa3suta "
obukonkara Ha CTBO/la € Mexay
89 1n 127 cm.

B UbdTex AbpBeTtara
BCTbNBAT KbM 3-5 ™ maii, a Mb/Ha
3pAn0CT Ha  njogosete  ce
Habnwogasa  kbM  15-20 ™
HOeMBpW. MNnoposeTte nmart
OBa/ITHO-KpbINla doopma, 3eseH
UBAT C XXb/T OTTEHBK N WHAOEKC

Form ,Cb 6”. Tree height is
up to 6-7 m, and trunk
circumference varies from 100 to
113 cm. They bloom on about 25-
28" April and consumptive fruit
ripeness occurs at the end of
August. Fruits are characterized
by round-oval shape, yellow-green
to red skin and index 0.84.

Flesh is juicy with good
combination of acids and sugars
and its flavour approaches the
variety ,Golden Winter Pearmain”.
The fruits and leaves are infested
by scab up to 10-15%.

Form ,Cb 7”. Tree height is
between 7 and 9 m, crown with
diameter 5-8 m is very well
developed and trunk
circumference is between 89 and
127 cm.

Trees start flowering on
about 3-5" May and full fruit
ripeness is observed on about 15-
20™ November.

Fruits have oval-round shape,
green colour with yellow hue and
index 0.89.
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0.89. MecoTo npu KoHcymMaTtuBHa
3pSASIOCT € COYHO, C NPUSATEH BKYC
Ha J/IMMOH W C GanaHcMpaHo
CbAbpXaHue 3axapu - KUCEsIMHWU.
3a oTb6ena3BaHe e pakta, ye 6e3
npoBexgaHe Ha arpoTexHu4ecku
MeponpuaTus — TOpeHe, nosimea-
He, pe3utba n domMTOCaHUTaAPHU
MeponpusaTMa  pacTeHusitTa B
NPOABL/HKEHNE HA MHOTO TrOAMHM
nnogofasart pefoBHO.

3abonsiBaHe OT CTpynsicBaHe
ce 3abena3Ba B Kpad Ha
NposieTHUS Ce30H KaTo ob6xBauia
10-15% ot nuctata 1 niogoseTe.
MopaxeHnst OT N1040B YEepPBEN He
ce Habnwopgasar.

Flesh at consumptive ripeness is
juicy with pleasant lemon flavour
and balanced content of sugars -
acids.

It should be noted that without

conducting agrotechnical
practices— fertilizing, watering,
pruning and phytosanitary

measures trees regularly fruit bear
for many years.

Scab disease is noticed at
the end of the spring season as it
covers 10-15% of leaves and

fruits. Damages from moth have
not been observed.

®opma ,,CC 1". Ha BMCOUMHA
AbpBeTara pocrturat Ao 6-7 m,
AnameTpbT Ha KOpoHaTa e 3-4 m,
a obwukonkata Ha ctBosa — 115
cm. LUb(TtexsT 3anoyBa Ha
10-13™ anpun, a y3psiBaHETO Ha
naofoBeTe HacTbNBa Npes nepuo-
na 27-30™" centemBpu. MNnogose-

Form ,CC 1". Tree height is
up to 6-7 m, crown diameter is 3-4
m, and trunk circumference — 115
cm. Flowering starts on 10-13™
April and ripening of fruits occurs

during the period  27-30™
September. Fruits are
characterized by  oval-round,
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Te Ce xapakTtepusupar C OBasIHO-
Kpbrna, fieko cnnecHara gopma,
yepBeHa Ha >XbNTo-3e/1eH  (POH
Koxuua n nigekc 0.78. Mecoto e
6510, COYHO, C A06PO CcbyeTaHue
Mexagy 3axapy u kucesmHu. OT
cTpynsicBaHe nnogosete n
nmcTata ca HanagHaTu B pasmep
00 10-15%.

slightly flattened shape, red skin
on yellow-green background and
index 0.78. Flesh is white, juicy,
with good combination between
sugars and acids. Fruits and
leaves are infested by scab up to
10-15%.

dopma ,J1d 1”7 XapakTepusu-
pa ce c AbpBeTa gocturawin go 4-
5 m BWCOYMHA, nNpPUM  KOUTO
AnaMeTbpbT Ha KopoHata e 4 m, a
obukosnkaTa Ha ctBona — 112 cm.
KopoHarta e cpefHoO passuTa.

LibdpTexbT HacTbnNBa Ha 22-
24™ anpun n nnogoseTe y3psiBaT
npes mecel, okTomspu. Te umar
OBa/ITHO-KpbINa dpopma, 4YepBeHa
Ha Xb/TO-3e/1eH (POH KOoXuua U
nHgekc 0.71. Mecoto e cnafko-
KMCeno, Cc TBbpAa KOHCUCTEHLMS.
MNnogoBete ©  uctata  ca
HanagHatM OT CTpynsacBaHe B
pasmep fo 20-25%.

S0 17 It s

Form
characterized by trees reaching
height up to 4-5 m, their crown

diameter is 4 m, and trunk
circumference — 112 cm. Crown is
well developed.

Flowering starts on 22-24™
April and fruits ripen in October.
They have oval-round shape, red
skin on yellow-green background
and index 0.71. Flesh is sweet-
sour, with firm consistence. Fruits
and leaves are infested by scab up
to 20-25%.
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®opma”’CP 1. bpBeTarta ce
passmBatr npu okono 1100 m
HaQMOpCKa BMCOYMHA U cTUraT Ha
BUCOUYMHA 5-6 m. [uameTpbT Ha
kopoHata e 4-5 m, a obukosnkata
Ha cTBOMa e mexay 122 n 131 cm.
B ubTex AbpseTara BCTbMNBAT
Ha 18-20™ anpwn, a y3psiBaHETO
Ha n/oJoBeTe 3anoysa npes
nepuvoga 27-30" centemBpu. Te
MMaT OBasTHO-KpPbrna ¢ TeHAeHUMS
KbM KOHyCOBMAHa hopma, CBET/IO-
3e/ieHa [0 4epBeHa Koxuua wu
nHgekc 0.92. MecoTo e CO4HO,
6510, cnagko-kuceno. Nnogosete
M JmMctara ca HanagHatu  oT
cTpynsacBaHe B pasmep ao 20-
25%.

dopma ,Ab 5”. Pa3BuBa ce
npu okono 900 m Hagmopcka
BMCOYNHA. PacTeHuATa cturatr go
4-5 m BUCOYMHA, ANAMETPBLT Ha
KopoHatTa e okosio 3-4 m, a
obukonkara Ha cTBosa — 173 cm.
PasButneto Ha KopoHata e
cpegHo. B ubTex pacteHuaTa

Form "CP 1". Trees develop
at altitude about 1100 m and reach
height 5-6 m.

Crown diameter is 4-5 m, and
trunk circumference is between
122 and 131 cm.

Trees start flowering on 18-20"
April and ripening of fruits starts
during the period  27-30"
September.

They have oval-round shape with
tendency to conical shape, light
green to red skin and index 0.92.
Flesh is juicy, white, sweet-sour.
Fruits and leaves are infested by
scab up to 20-25%.

Form ,Ab 5”. It develops at
altitude about 900 m. Trees reach
height 4-5 m, crown diameter is
about 3-4 m, and trunk
circumference — 173 cm.

Crown development is medium.
Trees start flowering on 20-22™
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BCTbNBAT Ha 20-22° anpun, a
nnofoBeTe y3paABar B Kpas Ha
aBrycT — Ha4asloTo Ha cenTemMBpW.
Te ce xapaktepusupaT C OBasIlHO-
Kpbrna, Jieko  npogbrosara
doopmMa C aTpakTMBHa YepBeHa Ha
XBNT POH Koxmua n nHaekc 0.88.
MecoTo e kpemaBo-65/10, C/1afko
C /IeK0 TPbMYMB BKYC M TBbpAa
KOHCUCTeHuuuA. lnogosete U
nucTtata ca HanagHatu OT CTpy-
nAcsaHe B pasmep A0 10-15%.

n3Boan
- ®opmute kpywm ,Cb 37, ,Cb

4w ,Cb 5" ca Xu3HeHu, pobpe | and

pasBuTU M NnogoAaBaT pefoBHO.

April and fruits ripen at the end of
August — the beginning of
September. They are
characterized by  oval-round,
slightty  oblong shape  with
attractive red skin on yellow
background and index 0.88. Flesh
is cream-coloured white, sweet
with slightly tart flavour and firm
consistence. Fruits and leaves are
infested by scab up to 10-15%.

CONCLUSIONS
- Forms pear ,Cb 3", ,Cb 4”

,.Cb 5" are vital, well
developed and with regular fruit-
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Mpn 60-70 roauvwHa Bb3pacT
AbpBeTaTta ca g0 10-13 m BUCOKM,
C Qpnobpa pasBuTa KOpPoOHa U
06uMKosIKa Ha cTBosia mexay 150 u
174 cm;

- ®opmnute a6bvnkm ,Cb 67,
,.Cb 77 n ,Ab 5"ca c obunHo wu

penoBHO nnogofaBaHe.
MpoaykumMsata OT efHo AbpBO
Bapupa o1 150 po 170 kg.

N3apbXvMBM ca KbM NPONeTHUTE
He6NaronpuaTHU KNUMaTUYHN

YCNOBUS — HWUCKA W NOBPATHU
Temnepatypu. Ha 3abonsBaHeTo
CTpynsicBaHe ca cnabo

yyBCTBUTENHU — 10-15%;

- ®opmwute Kpywn ,Cb 37, ,Cb
4", ,Cb 5" n 96bskun ,Cb 6", ,Cb 77,
LAB 5”7 ca ueHeH 6MONOrnM4YeH
mMaTepuan 3a obnaropogasaHe U
cenekunmoHupaHe Ha HOBWU
copToBe.

bearing. At the age of 60-70 years,
trees are high up to 10-13 m, with
well developed crown and trunk
circumference between 150 and
174 cm;

- Forms apple ,Cb 6", ,Cb 7~
and ,Ab 5" are with abundant and
regular fruit-bearing. Production
from one tree varies from 150 to
170 kg. They are resistant to

spring unfavourable climatic
conditions — low and critical
temperatures. They are slightly

susceptible to disease scab — 10-
15%;

- Forms pear ,Cb 3", ,Cb 47,
,Cb 5” and apple ,Cb 67, ,Cb 77,
,AB 5" are valuable biological
material for grafting and selection
of new varieties.
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PE3OME

OBOLWApCTBOTO € BUCOKO neve-
NIVBLU N BaXKEH OTpach/ Ha 3emMefie/IMeTo.
B Penybnuka Cbpbusi, To ce xapakrepu-
3upa ¢ KonebaHus B KOSIMYECTBOTO Ha
uanocTHatTa npoAykums, no6ms, kKauecTBo
W UeHM Ha nNnofoBUTE  NPOAYKTW.
Pesyntatute ot "Crarnctuyecku AaHHU
3a 3emegenuerto 2012" paskpusa, ue
OBOLWHUTE HacaxaeHusa nokpusaTt 4.8%
OT obuara TepuTopusa Ha 3emepesckaTa
3eMa B CTpaHata. B cTpyktypara Ha
4yecTo OTIIeX4aHnTe O0BOLLHM BWUAO0BE,
KOCTW/IKOBUTE NI0L0BE 3aemar npeobna-
JaBallo MACTO, C/iefiBaHN OT CEMKOBM U
ApebHoNIogHN, KaTto SA4KkoBWUTE 3aemart
Hali-manbK gan. Kato ce umart npegsug
U3K/IIOUUTENHO 6naronpuATHUTE  KIMMa-
TUYHW 1 NOYBEHU YC/I0BUSA, HEO6XOAUMO e
Ja ce BbpBM KbM Cb3[aBaHe Ha HOBU
WHTEH3MBHN Hacax/eHWs CbC CbBpeme-
HEeH acopTUMEHT N pa3BuBaLLY Ce TeXHO-
norun paspaboteHn pga oTroBapAT Ha
cneymMduyHM  OBOLLHM BWMAOBE/COPTOBE.
Cratuata npeAcrtaBa  pesynratm  oOT
aHanm3a Ha HacToALW0TO NPON3BOACTBO U
nepcnekTMBY 3a pasBuTUe Ha Hai-MKOHO-
MWYECKM 3HAYMMW CEMKOBM MoJoBe

SUMMARY

Fruit growing is a highly profitable
and important development branch of
agriculture. In the Republic of Serbia, it is
characterised by fluctuations in the
volume of overall output, yield, quality and
prices of fruit products. The results of the
‘Census of Agriculture 2012’ reveal that
orchards occupy 4.8% of the total area of
agricultural land in the country. In the
structure of the commonly grown fruit
species, stone fruits occupy the dominant
position, followed by pome and small
fruits, with nuts occupying the smallest
share.

Considering the extremely favourable
climatic and soil conditions, it is necessary
to progress towards setting up new
intensive plantations with contemporary
assortment and growing technologies
developed to suit specific  fruit
species/cultivars.

The paper presents the results of the
analysis of the current production and
perspectives of developing the most
economically significant pome fruits
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(96BSIKN N KPYLIW), KAKTO U KOCTWU/IKOBWU
(cuHs  cnuBa, 4epewla W BUWIHA) W
ApebHonnoaHu (aroga, MasimHa, KbnuHa u
6opoByrHKa) B Peny6vka Cbpbus.

KniouoBn  aymun:  0BOLLAPCTBO,
OBOLLHW BWAOBE OT YMEPEH KIumaTuuyeH
rnosic, CopToBe, NOAJ/I0XKM, TEXHOMOMMN Ha
oTrnexaaHe

yBO/.

[Npe3 nsmuHanute pgecetune-
TVA, OBOLWApPCTBOTO B Penybnuka
Cobpbus npemuHa npe3 peguua
pasNNyHM TeHAEHUMUW — KakTo OT
rnegHa To4yka Ha wu3cneposarTes-
ckaTa pabora, Taka 1 OT oBoOLap-
CKMUTE MpakTuKW, B 3aBUCUMMOCT OT
MKOHOMWYECKNTe 06CTOoATENICTBA U
KyNTUBMpPaHUTE OBOLLHM BUAOBE U
coptoBe. CTtatucTnyeckuTe AaHHU
3a 3emMefleNIeTo U3BbPLUEHN npes
2012 HanpaBuMxa BB3MOXHO 3a
NbPBU NbT npe3 nocnegHute 50
roouHn ga ce nosy4var TOYHM
OAaHHK 3a oblaTa nnow, 3aeTta oT
OBOLLHM HaCaX[eHUs, Kakto U
naowuTe 3aeTu OT CbOTBETHUTE
OBOLLHM BuAoBe. [aHHWTE Mokas-
BaT, ye obuata nsou, 3aeta oOT
OBOLLHM TpaguvH/ Bb3/M3a Ha
163.310 ha (c wu3KkNYeHMe Ha
arogute, kKouto ca 4.8% ot
obuiata 3emeperncka 3ems),
Jokato  6naronpusaTHUTE — arpo-
€KOJIOTMYHKM YC/I0BUSA ca noaxoan-
Wy 3a OoTIexaaHe Ha OBOLLHM
BUOOBE OT YMeEpeH KanmatunyeH
Mosic U MoraT Aa NnoAKpensAT nocTu-
raHeTO Ha OT/IMYHW pe3ynTatn B
[obvBa, kKayecTBOTO U AOXOLHOCT-
Ta Ha npoaykumsaTa.

Odbnrata mectHa Tpagvums B
NpoOn3BOACTBOTO Ha CUHA C/UBa,

(apples and pears), as well as stone fruits
(plum, sweet and sour cherry) and small
fruits (strawberry, raspberry, blackberry
and blueberry) in the Republic of Serbia.

Keywords: fruit growing, temperate
fruit species, cultivars, rootstocks, growing
technologies

INTRODUCTION

Over the past decades, the
fruit growing in the Republic of
Serbia has undergone a number of
different tendencies — both from
the aspect of research work and
the fruit-growing practices,
depending on the economic
circumstances and the cultivated
fruit species and cultivars. The
Census of Agriculture conducted in
2012 made it possible for the first
time in the past 50 years to obtain
precise data on the total areas
occupied by orchards, as well as
areas occupied by the respective
fruit species.

The Census has shown that the
total area occupied by orchards
amounts to 163.310 ha (excluding
strawberry, which is 4.8% of the
total agricultural land area),
whereas the favourable agro-
ecological conditions are suitable
for growing of all temperate fruit
species and can support
attainment of excellent results in
yield, quality and profitability of
production.

The long local tradition in the
production of plum, raspberry,
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MaJsIMH1, A0BKA U BUWHN € efHa
OT K/IIOYOBUTE MNPUYUHWU nopaaw,
KOUTO Te3uW OBOLWHW BUOOBE ca
Hali-BaXXHMW 3a OBOLAPCTBO B
Penyonuka Cbpbus. Bbnpeku
TOBa UMa 1 Apyrn OBOLLHM BUAOBE
OT YMepeHus KaumaTuyeH Mosc
(kaTo HanpumMmep npackosa, KpyLua,
yepella, Kancusa, Aaroga, KbnuHa),
KOMTO TPaAuLUMOHHO ce oTrnexaar
B OnpejesieHn 4yacTu Ha cTpaHara.
Mnofonpon3BoACTBOTO NpesacTaB-
nsea okono 11% ot obwara CToun-
HOCT Ha 3emepgesnckara NpoayKuus
Ha Cbpbusa (CtpaTerns 3a passu-
TMe Ha 3emMefenineTo U cesickute
paioHn Ha Peny6nvka Cbpbusa 3a
nepnoga 2014-2024). CwbrnacHo
ropecriomeHaTuTe ¢oaktu, oBoLLap-
CTBOTO Wrpae BaxHa pons B
MKOHOMMKaTa Ha Hallata CTpaHa,;
BbMNpPEKM TOBa, Ta3n PO/ He e
TOMIKOBa 3abenexuTenHa, KonkoTo
61 morna ga 6bae Bb3 OCHOBa Ha
Ha/INYHUTE BBb3MOXHOCTU — KaKTO
NpMpoaHNTE, Taka 1 B npakTukara
M HayyHaTa nogkpena B Tasu
o6nact. Mima MHOro6poiiiu gakto-
pWY, KOMTO oOKasBaT Bb3felncTBue
BbpXy [Ao6vBa U KayecTBOTO Ha
OBOLLHMTE BWOOBE OT YMepeHus
KAMMaTtnyeH nosic; Ho, 6e3 HNKaKBO
CbMHEHME CBbp3aHUTe C ToBa
pVYCKOBE ca CBefeHU 40 MUHMMAI-
HO HMBO 4pe3 3acusiBaHe Ha
npoAykuusta Bb3 OCHOBa Ha
npaBuneH M360p Ha acOPTUMEHT,
NOANIOXKA, CUCTEMU Ha OTrnexaa-
He, M3Mnosi3BaHe Ha CbBPEMEHHM
arpo-TexXHUYHU 7 nomo-
TEXHONIOTYHU MEPKN U MOJSIUBHU
CMUCTEMM, KAKTO U MpPEexXu npoTus

apple and sour cherry is one of the
key reasons why these fruit
species are the most important
ones for the fruit production of the
Republic of Serbia. However, there
are also other temperate fruit
species (such as peach, pear,
sweet cherry, apricot, strawberry,
blackberry) that are traditionally
grown in certain parts of the
country. Fruit production
represents around 11% of the total
value of Serbia’s agricultural
production (Development Strategy
of Agriculture and Rural
Development of the Republic of
Serbia for the period 2014-2024).
In accordance with the
aforementioned facts, fruit growing
has played an important role in the
economy of our country; however,
this role has not been as prominent
as it could have been based on the
available potentials — both the
natural ones and the ones present
in practice and scientific support in
this field.

There are numerous factors
making an impact on the yield and
quality of the temperate fruit
species; however, there can be not
doubt whatsoever that the risks
involved are reduced to a minimum
level by intensifying the production
based on an adequate choice of
the assortment, rootstock, growing
systems, implementation of
modern agro-technical and pomo-
technical measures and irrigation
systems, as well as anti-hail nets,
anti-frost systems and other
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rpagyLuka, cuctemu npoTmB
M3Mpb3BaHe U OPYrNn  HasIUYHU
MepKH.

BnarogapeHne Ha no-paHHUA
nepuog Ha yspsiBaHe n 6e3MUTHUS
N3HOC, rofiAMa YacT OT Tpane3HuTe
COpTOBE Ha 0BOLWHWUTE BUAOBE OT
YyMEpeHUsa KaMmaTuyeH nosic ce
npoaasaTt Ha nasapute Ha PyckaTa
depepaumsa M uneHoBeTe  Ha
LIE®TA. B cbuoTo Bpeme, 3ampa-
3eHUTe npepaboTeHn nnopose
OCHOBHO Ce W3HacAT 3a CTpaHuTe
oT EBponelickns cbtos. Mnogosete
N naogHUTE NPOAYKTU umat 17%
OAn B CTpykTypara Ha o6uwus
N3HOC Ha 3emepersickata npoayK-
uuna. MNMpes npeacToAWNAT nepuoa,
BaXKHO € Ja ce Ccbcpeaotouu
BH/AMAHMETO KbM MNOCTUraHe Ha
[oxoHa npoAaykKuma U AOMbJIHU-
TeNHN BBb3MOXHOCTU 3a WU3HOC Ha
pas/IMYHN OBOLLHN BUAOBE, KaKTO
3a npscHa KoOHcymauus Taka U 3a
NnoslyroToOBY N TOTOBU NPOAYKTH.

CratuaTta aHasmsmMpa CbCTO-
AHNETO Ha HaCTOALLOTO NPOU3BOA-
CTBO Ha CEMKOBW, KOCTW/IKOBU U
ApebHoNIo04HN OBOLWHM BUAOBE,
OT r/1efjHa To4Ka Ha BbBexaaHe Ha
OONB/HUTENTHN MEpPKM 3a NnoBuLLa-
BaHe Ha npoaykumnsata n npepaboT-
KaTa Ha njojoBe, KaTto OCHOBHaTa
Les e NpMHOC KbM pPasBUTUETO Ha
0BOLLAPCTBOTO KaTo BNCOKO
neyenunsLLl 3emMefesniCkM oTpach/l B
Peny6nuka Cbpous.

CemMKOBU OBOLHU BUaOBe
A6bsika. C o6Wo Npon3Boa-
cTBO OT 255,395 TOHa Ha roguHa
(cpegHo  2005-2014), sA6bMKaTa

available measures.

Owing to an earlier ripening
time and the customs-free export
regime, a large part of table
cultivars production of temperate
fruit species is sold at the markets
of the Russian Federation and
CEFTA members. At the same
time, frozen processed fruits are
mainly exported to countries of the
European Union. Fruit and fruit
products have a 17% share in the
structure of total export of
agricultural  produce. In the
forthcoming period, it is important
to focus the attention to achieving
profitable production and further
possibilities of exporting different
fruit species, either for fresh
consumption or as a semi-finished
or finished product.

The paper analyses the
condition of the current production
of pome, stone and small fruits,
from the aspect of introducing
further measures aimed at
advancing the production and
processing of fruits, with an
ultimate goal of making a
contribution to the development of
fruit growing as a highly profitable
agricultural branch in the Republic
of Serbia.

Pome Fruit Species
Apple. With the total
production of 255,395 tonnes per
year (2005-2014 average), apple
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3aemMa BTOpPO MSCTO B CTpyKTyparta
Ha oBoLlapcTBOTO B Penybnuka
Cbpbus. PernoHunte ¢ sS06bAKK
OCHOBHO Ca pasmnosiokXeHn B
CeBepHobaukm okpbr (12%), Tepu-
TopusATa Ha benrpag, Kkakto n B
OXXHUTE YacTu Ha baHaTt, [lloay-
HaBCKM N CpemMCKN pervoH, KOUTO
3aeflHO OTroBapAT 3a okosio 50%
oT obuwaTta HauuMoHanHa MpoAYyK-
ums ot s6baku (Vlahovic 2003).
3HaunTesIHN MIoWN € A6BAKOBU
OBOLLHM rpajvHM npucbcTBaT B
MopaBuLikn okpbr (rpag Yavak —
831 ha; obwuHa Apune — 778 ha).
Bbnpekn 6naronpuaTHUTe KaMMa-
TUYHW 1 Tonorpadpckn ycrosus,
nva peguua orpaHuyasawm pak-
TOpW, KOUTO Bb3NPensaTcTBar yse-
MyaBaHeTo Ha  ga6bskoBaTa
npoaykums B Penybnuka Cbpous.
Te3un hakTopu BKIKOYBAT napuenu
3eMs ¢ Manbk Mauwab; He3anoBo-
ITesIHa acopTMMEHTHa CTpyKTypa
M BUCOK AA/1 HA CTapu Hacaxpje-
HWS;  BUCOKM  WHBECTMLMM  3a
enHULA M/oLY; iMnca Ha Ce30HHM
paboTHUUK; ocTapenu MaluvHKU W’
BMCOKa 3aBMCUMMOCT OT pbyHa
cuMa; HUCKa LeHa Ha nnogoseTte
Ha eapo; HecTabuNHOCT Ha A06KB
Ha eduHMLa  NPoOM3BOACTBEHA
naow, nopagn BMCOKa 3aBUCUMOCT
OT KNUMaTUYHUTE YyCnoBusA (nunca
Ha HamnouTesIHN CUCTEMU U MPEXM
npotus rpagywka). OT gpyra
CTpaHa, 6poAT Ha NPOAYKTUBHUTE
AbpBeTa M Ha usanara s6baKoBa
NPOAYKUMA NOCTENEHHO ce yBesu-
yaBa npe3 nocnegHuTe pgecet
roguHn  (Tabnmua 1 wn 2;
CraTtuctnyecka cnyxba Ha Peny6-

occupies the second position in the
structure of fruit growing in the
Republic of Serbia. The apple-
growing regions are mostly located
in the region of North Backa (12%),
the territory of the city of Belgrade,
as well as in the south parts of
Banat and the Podunavski and
Sremski regions, which together
account for around 50% of the total
national apple production (Vlahovi¢
2003). Significant areas under
apple orchards are also present in
the MoraviCki region (the city of
Cacak — 831 ha; municipality of
Ariljie — 778 ha). Despite the
favourable climatic and
topographic conditions, there is a
number of limiting factors hindering

the intensification of apple
production in the Republic of
Serbia. These factors include
small-scale plots of land;

inadequate structure of assortment
and high share of old plantations;
high investments per unit of area;
lack of seasonal labourers; out-
dated machinery and high reliance
on manual labour; low wholesale
prices of fruit; instability of yield per
unit of production area due to high
dependence on climatic conditions
(lack of irrigation systems and anti-
hail systems).

On the other hand, the number of
productive trees and the overall
production of apple have been on
a gradually increase over the past
ten years (Tables 1 and 2;
Statistical Office of the Republic of
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nka Cbpbusa, 2015). Bwbnpekn
ToBa, cpedHuAaT gobms ot 15.2 t
ha (nepuopg 2005-2014; Ta6nuua
3, Cratuctmyecka cnyxba Ha
Penybnuka Cbpbus, 2015) e Bce
olwle  3HaAuNTEe/IHO  HUCBK B
CpaBHeHWe CbC cpefHns [o6uB Ha
Peny6nuka AscTpusi (Hag 70 t ha™)
n Peny6nuka CnoseHus (Hag 40 t
ha'). Cb3gaBaHeTo Ha AGBLAKOBY
OBOLLHM TPaguHN C BUCOKA M/TbT-
HocT (3.2-3.6 x 0.75-0.8 m 3a
ctaHgapTHu copTose / 0.6-0.65 3a
™nN ,cnbp” (KbCU MIOAHN KITOHKM-
6.np.); 3,900 oo 5,000 abpBeTa Ha
XeKTap) C Mpexa npoTuB rpagyLuka
M HanouTesiHa cuctema, 3aefiHo C
BbBeX/JaHe Ha KayeCTBEHM CTaH-

Aapti, we pgosede A0 BUCOKO
o6eM npoaykums OT eauHuua
nnow, B Penybnnka Cbpbous

(Nikoli€ et al. (2012).

B Hail-3HaunMmTe OBOLLLAPCKN
palioHM B Halwlata cTpaHa npeoo6-
najasart cTaHOapTHW COPTOBE CbC
CpefHO Ka4yeCcTBO Ha M/oJoBeTe,
n3mexagy komto "Mpapen" Bce oule
3aema Han-ronsam A, Bb3/m3all
Ha 40-50% oT obuwaTa A6b/KOBa
npoaykumsa (LukiCc 2006; Milatovi€
et al. (2009). Cnopep NikoliC et al.
(2012), BaxkHa YacT OT aCOPTUMEH-
Ta e 3aeTa CbC "3natHa nNpeBb3-
xogHa" (20%) wn "T'peHn cmut"
(10%), KakTo n copToBe
npuHagnexawy Kbm rpynara Ha
"OxoHarong" (10%) wn "YepseHa
npeBb3xogHa" (5%), aokarto
oCTaHasiaTa 4acT npuHag/iexu Ha
COpTOBE, KOUTO MOCTENeHHO busar
M3TernssHn  OT  MPOU3BOACTBO
("Myuy", "rnoctbp 69", "Menpoy3"

Serbia, 2015). Despite this, the
average yield of 15.2 t ha™* (period
2005-2014; Table 3, Statistical
Office of the Republic of Serbia,
2015) is still significantly lower
compared to the average yield in
the Republic of Austria (over 70 t
ha') and Republic of Slovenia
(over 40 t ha™).

Setting up high-density apple
orchards (3.2-3.6 x 0.75-0.8 m for
standard cultivars / 0.6-0.65 for
spur types; 3,900 to 5,000 trees
per hectare) with anti-hail net and
irrigation system, accompanied by
introduction of quality standards,
will lead to a higher volume of
production per unit of area in the
Republic of Serbia (Nikoli¢ et al.
2012).

The most significant fruit-
growing regions of our country are
dominated by standard cultivars of
a medium fruit quality, among
which ‘ldared’ still occupies the
largest share, accounting for 40—
50% of the total apple production
(Luki¢ 2006; MilatovicC et al. 2009).
According to Nikoli¢ et al. (2012),
an important part of the assortment
is taken up by ‘Golden Delicious’
(20%) and ‘Granny Smith’ (10%),
as well as cultivars belonging to
‘Jonagold” (10%) and ‘Red
Delicious’ (5%) group, whereas the
remaining part belongs to the
cultivars that are gradually being
withdrawn from the production
(‘Mucu’, ‘Gloster 69’, ‘Melrose’ and
others), as well as to newly-
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N Opyrn), KaKTo U HOBOBbBELEHU
COpTOBE, KOUTO MOKa3BaT [o6pu
61OMOrNYHN n arpoOHOMNYHN
XapakTepUCTUKN  npe3  onutuTte
n3BeleHNn B eKCNnepuMEeHTa/THN U
TbProBCKM HacaxaeHusa (rpynute
Ha "Tana" n "dymkun", "bpebbpH",
"Muuk Nengun", "Tonas" n pgpyrun
Milatovi¢ et al. 2009; Luki¢ et al.

2011; Lukic and Mari¢, 2012).
MecTHMTEe  SI6BL/IKOBUM  COpPTOBE
("ByguHka", "Kosapa", "Tlo3Ha

Konavapa"”, "leTpoBavya”, "llyma-
TOBKa" M Apyrv) Bb3nuaar Hafg 2%
OT obuwata A6b/IKoBa NPOAYKLUMS B
Peny6nuka Cbpbus (MariC et al.
(2013). B  cTpyktypata Ha
AOBIKOBUTE MOASIOKKUN, HaR-4ecTo
M3MNoN3BaHN ca BereTaTuBHUTE
nogsioxkkm MM 106 (44.5%), M9
(40.8%) wn M26 (12.2%), c
noasiokkm MM 111, A 2 n pgusu
AGBNIKOBN CeMeHayeTa, KOUTOo ce
n3non3sar B MNO-Masika CTeneH
(Keserovic et al. (2004).
Pe3yntaTbT OT pabotara npu
OTINIeXAAaHETO Ha HOBU SIGBL/IKOBU
coptoBe B  V3cneposarencku
WMHCTUTYT NO OBOLLApCTBO B Yauak
ca fBa copTa — "HauyaHcka nosHa"
("CrapkuHr"  x  "[bkoHaTaH") u
"Yagen" ("3natHa npesb3xogHa" X
"[IxoHataH"), Kato wun peguua
obellasally cenekumm, KOUTo ca
nsdpavn (LukiC et al. (2012).
Pa3BuTMeTo Ha HOBUTE AGBL/IKOBU
COpPTOBE C BWCOKO Ka4yecTBO Ha
nnoga € AbAbl  nepuog 3a
CbXpaHeHue, YCTONYMBN Ha
npuYuHUTENN Ha  6Gonectn U
BpeguTenn, Karto OCHOBHaTa e
Venturia inaequalis (Cooke) Wint,

introduced cultivars, which have
shown good biological and
agronomic traits during the trials
conducted in experimental and
commercial plantations (‘Gala’ and
‘Fuji’ groups, ‘Braeburn’, ‘Pink
Lady’, ‘Topaz’ and others; Milatovic¢
et al. 2009; Lukic¢ et al. 2011; Lukic
and Mari¢, 2012). The indigenous

apple cultivars (‘Budimka’,
‘Kozara’, ‘Povzna Kolacara’,
‘Petrovaca’, ‘Sumatovka’ and

others) account for under 2% of
the total apple production in the
Republic of Serbia (Mari¢ et al.
2013). In the structure of the apple
rootstocks, the most frequently
used are the vegetative rootstocks
MM 106 (44.5%), M9 (40.8%) and
M26 (12.2%), with the rootstocks
MM 111, A 2 and wild apple
seedling being used to a lesser
degree (Keserovic et al. 2004).

The work on breeding new
apple cultivars at Fruit Research
Institute in Cagak has resulted in
the release of two cultivars —
‘Catanska Pozna’ (‘Starking’ x
‘Jonathan’) and ‘Cadel’ (‘Golden
Delicious’ x ‘Jonathan’), as well as
a number of promising selections
which have been singled out (Lukic
et al. 2012).

Development of new apple
cultivars of high quality fruit with
long storage life, resistant to
causal agents of diseases and
pests, primarily to Venturia
inaequalis (Cooke) Wint are the
current objectives of the breeding
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ca 06eKkTM Ha HacTosuarta
nporpama 3a  pa3MHOXaBaHe
n3BbplweHa B K3cneposatencku
MHCTUTYT NO OBOLLAPCTBO B Yauak
(Mari¢c  and Lukic¢ 2013a).
OCHOBHUTE KpUTEPUN NPUTTOXEHN
B M360pa Ha poamuTeNICKU CopToBe
3a nnaHupaHa xumbpuausauua ca:
S-reHotun, ACS1 reHoTtun, reH 3a
ycTonumBoct  cnpsamo  Venturia
inaequalis 1 Ka4ecTBOTO Ha nnoaa.
Hanocnenbk, B pamMkute Ha npor-
amarta 3a pasMHOXaBaHe Ha
AGBNKN, 3anoYHaxXMe C npuiaraHe-
TO Ha (PYHKUMOHa/THN MapKepu C
uen ga nogobpum edpekTmBHoOCTTa
Kato ce fJaje Bb3MOXHOCT 3a
paHHa cesiekums no nokasartesiv 3a
Bb3pacT MU efHOBpPEMEHHA Cesek-
uMsa no peguua Apyrn npusHaum
(Mari¢ et al. 2010; Mari¢ and Lukic,
2013b).

programme conducted at the Fruit
Research Institute in Cacak (Mari¢
and Luki¢ 2013a).

The basic criteria applied in
choosing the parental cultivars for

planned hybridisation are: S-
genotype, ACS1 genotype, gene
for resistance to  Venturia

inaequalis and the fruit quality.
Recently, within the apple breeding
programme, we have started with
application of functional markers
with the aim of improving the
efficiency by enabling early
selection for adult traits and
simultaneous selection for multiple
traits (Mari¢ et al. 2010; Mari¢ and
Lukic, 2013b).

Tabnvuya 1. Bpoii Ha npogykTuBHU AbpBeTa (000) OT CEMKOBU M KOCTWUJIKOBU

OoBOWHN BNaoBe, 2005-2014
Table 1. Number of productive trees
2005-2014

(000) of pome and stone fruit species,

MoguHa A6bnka  Kpywa  CuHA cnusa Uepewa BuwHa
Year Apple Pear Plum Sweet cherry  Sour cherry
2005 14,805 4,958 42,582 1,832 8,938
2006 14,658 4,788 41,796 1,804 8,562
2007 15,037 4,723 41,885 1,823 8,651
2008 15,224 4,404 41,885 1,842 8,637
2009 15,600 4,471 41,601 1,849 8,683
2010 15,880 4,414 41,171 1,856 8,377
2011 16,042 4,528 40,822 1,864 8,377
2012 16,904 4,296 40,429 1,860 8,068
2013 18,296 4,355 39,530 1,836 8,076
2014 23,737 7,343 77,949 3,705 13,990

CpegHo/Mean 16,618 4,828 44,965 2,027 9,036
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Tabnuua 2. NponM3BOACTBO HA CEMKOBU M KOCTU/IKOBM OBOLLHW BUAOBE (TOHA),
2005-2014
Table 2. Production of pome and stone fruit species (tonnes), 2005-2014

MoguHa A6bka Kpywa  CuHA cnmnBa Yepewa BuwHa
Year Apple Pear Plum Sweet cherry  Sour cherry
2005 198,030 46,739 304,351 19,767 63,870
2006 240,320 57,717 556,227 23,302 80,510
2007 245,228 60,523 680,566 28,546 99,893
2008 235,601 61,886 606,767 29,551 89,746
2009 281,868 67,771 662,631 29,228 105,353
2010 239,945 47,501 426,846 22,201 66,224
2011 265,676 65,289 581,874 28,557 90,596
2012 178,713 39,112 391,485 22,213 74,656
2013 332,255 68,121 738,278 28,146 98,271
2014 336,313 63,744 401,452 20,008 93,905

CpegHo/Mean 255,395 57,840 535,048 25,152 86,302

Ta6nuua 3. Jo6uB oT eguHuua nioy (t ha) oT cemMKoBM 1 KOCTUIKOBY OBOLLHY
BugoBse, 2005-2014
Table 3. Yield per unit of area (t ha'l) of pome and stone fruit species, 2005-2014

loanHa A6bnka  Kpywa  CuHSA cnivBa Yepewa BuwHa
Year Apple Pear Plum Sweet cherry Sour cherry
2005 13.0 6.8 2.8 4.4 5.6
2006 15.9 8.7 5.2 5.3 7.4
2007 15.9 9.3 6.4 6.4 9.1
2008 15.1 10.2 5.7 6.6 8.2
2009 17.6 11.0 6.3 6.5 9.5
2010 14.7 7.8 4.1 4.9 6.2
2011 16.1 10.4 5.6 6.3 8.5
2012 10.3 6.6 3.8 4.9 7.3
2013 19.3 11.2 7.3 6.1 10.1
2014 14.2 8.7 5.2 5.4 6.7
CpepgHo/Mean 15.2 9.1 5.2 5.7 7.9

Kpywa. C obwa npoaykums
pocturawa 57,840 ToHa Ha
rogmHa (cpegHo 3a 2005-2014),
Kpywlata ce Hapexia Ha Bucoka
nosuums cpen  Hal-BaxkHuTe
OBOWHM AbpBeTa B Penybnuka
Cobpbus, npepwecrtsaHa camo OT
cuHATa cnvBa n BuwHara. lNpouns-
BOACTBOTO Ha KpylLla Hai-Beuye e
CbCPEeAoTOMEHO B AGNAHULLKK

Pear. With a total production
reaching 57,840 tonnes per year
(2005-2014 average), pear ranks
high among the most important
tree-fruits in the Republic of
Serbia, preceded only by plum,
apple and sour cherry.

Pear production is mostly located

in JablaniCki region (the city of
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okpbr (rpag Jleckosay — 362 ha),
MopaBuLikn okpbr (rpag Yavak —
287 ha), Cpemckn oKpbr (06umHa
Wng — 215 ha) n Pawkn okpbr
(rpag Kpaneso — 202 ha), kakto u
Ha TepuTopuaTa Ha rpag benrpag
(obwmHa Npouka — 196 ha). Mpes
nocnefHoTo Aecetunetve, 6posT
Ha MpoAyKTMBHUTE AbpBeTa W
06LO0TO NMPOM3BOACTBO Ha KpyLuu
HapacTBaT NocTosiHHO (Tabnuua 1
n 2; Cratuctmyecka cnyxba Ha
Peny6nuka Cobpbus, 2015),
BbNPekn Ye NpoayKLmsTa BCe oLle
He e JoCTurHasa HMBOTO OT 80-Te
roguHu Ha 20 B. (80,000 ToHa). 3a
pasfivka OT HOBUTE SOBL/IKOBU
HacaxeHus, HOBUTE HacaXAeHWs
OT Kpywa, Ccb3gageHun npes
nocnefHUTe HAKOJSIKO FOAWHU, ce
Xapakrepuaupar C HeWHTEH3MBHa
TEXHOMOMMA  3a  OTrexjaHe.
HoBuTe HacaxaeHus Hail-Bedye ce
OCHOBaBaT Ha Taka HapeyeHoTo
3acaxgaHe Ha pesHuun, 6e3
Mpexu MPoTUB rpagyLuka n psaako
npunaraHe Ha MoJIMBHN CUCTEMM.
Mopaau ToBa, CPeHUAT A06MB OT
epuhmua niow, e 9.1 t ha' (za
nepuoga 2005-2014; Tabnuuya 3,
CraTtuctmnyecka cnyxo6a Ha
Penybnunka Cbpbus, 2015), koeTo
BCe OLle e 3HaYMTesIHO MO-HUCHK B
CpaBHeHWe CbC cpefHuTe 006UBU
OTYETEHU B WTannaHckata
Penybnuka n Kpascteo VcnaHus
(Hag 20 t ha-1). Cnopepg, NikoliC et
al. (2012), orpaHuyaBaluTe
dhakTopn nNpu nHTEH3ndMrKaLmaTa
Ha MPOM3BOACTBOTO Ha KpyLn ca
n3bopbT Ha  MOA/I0KKA  3a
NMPOM3BOACTBOTO Ha MUTOMHUK,

Leskovac — 362 ha), Moravicki
region (the city of Cadak — 287
ha), Sremski region (municipality
of Sid — 215 ha) and Raski region
(city of Kraljevo — 202 ha), as well
as on the territory of the city of
Belgrade (municipality of Grocka —
196 ha). Over the past decade, the
number of productive trees and
the overall production of pear have
been on a constant increase
(Tables 1 and 2; Statistical Office
of the Republic of Serbia, 2015),
although the production has not
yet reached the level from 1980s
(80,000 tonnes). Unlike the new
apple plantations, the new pear
orchards that have been set up
over the past several years are
characterised by non-intensive
growing technology.

The new plantations are mostly
based on the so-called stick
plantings, with no anti-hail netting
and a rarely applied irrigation
system. Because of this, the
average yield per unit of area is
9.1 t ha® (period 2005-2014;
Table 3, Statistical Office of the
Republic of Serbia, 2015), which is
still significantly lower compared to
the average yields recorded in the
Italian Republic and Kingdom of
Spain (over 20 t haY).

According to Nikoli¢ et al. (2012),
the limiting factors in the
prospective intensification of pear
production are the choice of
rootstock for the production of
nursery trees, as well as
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KakTo M YCTONYMBOCT Ha COpPTOBE
Ha NPUYMHUTENS Ha OTHEH NpUrop
[Erwinia amylovora (Burrill)
Winslow et al] u o06ukHOBeHa
KpywoBa nuctHa 6bnxa (Psylla
pyri Forst.).

OT rnegHa To4yka Ha 6post Ha
pas3paboTeHuTe COpPTOBE KPyLUa,
pabotata no pa3mMHOXaBaHeTo e
Nno-Masiko AMHaMuM4yHa B CpaBHe-
HMe C ApyrM OBOLUHW BMAOBE 3a
YMepeHUs KIMMaTU4YeH Nosic, KaTo
Hanpumep npackoBa WU SA6bBKA

(Karaklajic-Stajic et al. 2014).
Milatovic (2009) nocouyBa, u4e
CBETOBHUAT  aCOPTUMEHT  Ha

Kpylla e [OOMUHMpaH OT COopToBe
cb3gageHu npes 18-n n 19-un Bek,
KaTo Hanpumep "Bunamosa
mMacnoska", "KoHtpepaHc", "Ab6ar
®eten”, "[ekaHka Ha KomucuaTa",
"BOCKOMNCcKa Mac/ioBka" u [pyru.
Nikoli¢ (1998) nocouyBa B A0OMb/-
HEeHMe, Ye CblLecTByBa fACHa
nunca OT paHHU COPTOBE KpyLUn
Ha CBETOBHO HWBO, Taka 4ye e
MHOIO Ba&XHO MporpammTe 3a
pasMHOXaBaHe Aa ce cbCpeaoTo-
yatr BbpXy paspaboTBaHe Ha
MHOrFO paHHW W paHHW COopTOoBe.
Mpeobnagasauia  no3vumsa B
acopTMmMeHTa  OT  Kpywu B
Peny6bnunka Cbpbus 3aema copT
"BunamoBa MacnoBka", [okaTto
ocTaBalWMaTr [Adn1 e 3aeT o7
netHute coptoBe ‘“"benna gu
xyHno", "KapmeH" n "PaHHa Ha
MopeTuHn", cnepsaHn ot "CaHTa

Mapus", "AbaT deten”,
"KoHthbepeHunsa”, "[ekaHka Ha
KomucuaTta“, "BocKoncka
macnoska", "lNoncka kpywa". B

resistance of cultivars to causal
agents of fire blight [Erwinia
amylovora (Burrill) Winslow et al.]
and the pear psylla (Psylla pyri
Forst.).

From the aspect of the
number of developed pear
cultivars, the breeding work is less
dynamic compared to other
temperate tree-fruits, such as
peach and apple (Karaklaji¢-Staji¢

et al. 2014). Milatovi¢ (2009)
reported that the global pear
assortment is dominated by

cultivars released in 18™ and 19™
centuries, such as ‘William's Bon
Chrétien’, ‘Conference’, ‘Abate
Fetel', ‘Doyenne du Comice’,
‘Beurré Bosc’ and others. In
addition, Nikoli¢ (1998) pointed out
that there is a marked lack of early
pear cultivars on the global level,
so that it is very important for
breeding programmes to focus on
development of very early and
early cultivars.

A dominant position in the pear
assortment in the Republic of
Serbia is occupied by ‘William’s
Bon Chrétien’, whereas the
remaining share is taken up by the
summer  cultivars ‘Bella du
Giugno’, ‘Carmen’ and ‘Butira
Precoce Morettini’, followed by
cultivars  ‘Santa Maria’, ‘Abate
Fetel’, ‘Conference’, ‘Doyenne du
Comice’, ‘Beurré Bosc’, ‘Care’. In
the structure of pear rootstocks,
the most commonly used are the
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CTPYKTypata Ha MOAI0XKKUTE 3a
Kpylla, Hai-yecTo ce Wu3nosi3ea

ceMeHaye OT [AguBa Kpywa u
BeretatMBHU NOAI0XKMN C
npomsxoq MA u Ba 29 pions.
Bbnpeku Bb34eiNCTBMETO Ha

nogyepraHata cuna Ha pacTex,
cemMeHayeTa OT  Kpywa ce
npenopbysar 3a Mo4YBM C BMCOKO
CbAbpXaHue Ha Kanumes
KapboHaT U1  6€e3  NOJIMBHU
cuctemn. BeretaTuBHUTE NOA/0XK-
kn MA n Ba29 cbCc cpegHa cuna

Ha pactex cnocobcrtBat 3a
cb3faBaHe Ha NHTEH3NBHN
HacaxaeHus c Kpywa.

OcHoBHUTE uenu Ha

nporpaMmTe 3a pasMHOXaBaHe Ha
Kpywwm B Mi3cnefoBatesnicku UHCTU-
TYT MO OBOLLAPCTBO Ca CbCpepo-
TOYEHM BBPXYy paspaboTBaHe Ha
COpPTOBE C pas3/IM4yHM nepuogmn Ha
y3psiBaHe (MHOTO paHHM U 3UMHWN
COpPTOBE), XapakTepHun c p[obpa
NPOAYKTUBHOCT,  3a/0BOJIUTESTHO
KayecTBo, hopma W pasmMep Ha
nnoga, Kakto M YCTOMYMBOCT Ha

MPUYUHUTEN Ha 6osiecTu,
OCHOBHO Venturia pirina Aderh. un
Erwinia amylovora (Burrill)

Winslow et al. (Cerovi¢ et al. 2005;
Milenkovi¢ et al. 2006). Mpe3 70
n 807 rognHa Ha 20B., TpW copTa
ca HamMeHyBaHW W rMycHaTu OT
3cnepoBatesiCKm  MHCTUTYT MO
OBOLLLAPCTBO: "lLlamnnoHka"
("Yunamc" x "lMpe3ngeHT Opyap"),
"FOHcko 3naTto” ("lMpekoc Abo
TpeBo" x "[oaieH Abo Xtoiine") n
"Tpenek" ("Mpekoc b0 TpeBo" X
"La Lectier’) (MilenkoviC et al.,
2006). MNpe3 2014, e nycHaT MHOro

wild pear seedling and vegetative
rootstocks originating from MA and
Ba 29 quince.

Despite the impact on the marked
tree vigour, the pear seedling is
recommended for soils with a high
content of calcium carbonate and
no irrigation system provided.

The medium-vigorous vegetative
rootstocks MA and Ba29 are
conducive to setting up intensive
pear plantations.

The main objectives of pear
breeding programmes at the Fruit
Research Institute focus on
developing of cultivars with diverse
ripening times (very early and
winter cultivars), characterised by
good productivity, satisfactory
quality, shape and size of fruits, as
well as resistance to causal agents
of diseases, primarily Venturia
pirina  Aderh. and Erwinia
amylovora (Burrill) Winslow et al.
(Cerovi€ et al. 2005; Milenkovi¢ et
al. 2006).

During 1970s and 1980s, three
cultivars were named and
released at the Fruit Research
Institute: ‘Sampionka’ (‘William’s’ x
‘President  Drouard’), ‘Junsko
Zlato’ (‘Precoce de Trevaux x
‘Doyenne de Juillet’) and ‘Trevlek’
(‘Precoce de Trevaux' x ‘La
Lectier’) (Milenkovi¢ et al., 2006).
In 2014, a very early-ripening
cultivar ‘Julijana’ (‘Butira Precoce
Morettini’ x ‘Junsko Zlato’) was
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paHHO 3peew, copT "HOnuaxa"
("PaHHa Ha MopeTnHn" X "HOHCKO
3nato") (Karaklajic-Stajic et al.
2014), kakTo M TbMHO4YEpPBEHUS
copt "AHpxenua” ("CrtapkpumcoH"
X "Konope apbo xtoiive"). 1 agata

copta ce npenopbyBar  3a
OTINIeXAAaHe Ha TbProBCKU LieNn B
Peny6nuka Cbpbus n
npegcTaensBaTt LleHeH
MbpBOHa4YasieH MaTtepuan 3a no-
HaTaTblUHA paboTa B
pasMHOoXaBaHeTo.

KocTunnkoBu oBOWHN BUAOBE
CuHAa cnuBa. ToBa e Haii-

BaXKHUAT OBOLLEH BUA, B
Penybnuka Cbpbus. CpepgHaTa
roguwHa npoaykumMsi Ha  CUHSA

cnvBa Bb3/M3a Ha 535,048 ToHa
(cpegHo 3a 2005-2014), koeTo 4
npaBn naoga C  Hal-ronama
npoaykumnsa B crtpaHarta (Tabnvua
2; Cratuctnyecka cnyxba Ha
Peny6nuka Cobpbus, 2015).
Hawata cTpaHa e BTOpUAT Haii-
ronsaM npousBOAUTEsST Ha CUHSA
cvBa B cBeTa, kato HapogHa
penyonuka Kutail e Ha nbpBO
MACTO, PyMmbHUA 1 CALL Ha TpeTo
N 4eTBBLPTO MACTO (OpraHusayms
no npexpaHa W 3emepesnive
FAOSTAT - 6. np.) Bbnpeku ToBa,
cpefHuTe pOo6vBM OT eauHuLa
nnowy, ca gocta Huckn (5.2 t ha™)
(Tabnmuya  3;  Cratuctmyecka
cnyx6a Ha Penybnuka Cbpbus,
2015). OTrnexgaHeTo Ha C/MBU B
Peny6nunka Cbpbus nma cneupan-
Ha  TpaguumMa 1 CNIMBOBUTE
AbpBeTa moraT ga 6baar OTKpUTK
B UfAnara cTpaHa, B Hacax4eHus C

released (Karaklaji¢-Stajic et al.
2014), as well as the dark-red skin
cultivar, ‘Andelija’ (‘Starkrimson’ x
‘Coloree de Juillet’). Both these
cultivars are recommended for
commercial growing in the
Republic of Serbia and represent
valuable initial material for further
breeding work.

Stone Fruit Species

Plum. It is the most
important fruit species in the
Republic of Serbia. The average
annual  production of  plum
amounts to 535,048 tonnes

(average for 2005—2014), making
it the fruit with the highest volume
of production in the country (Table
2; Statistical Office of the Republic
of Serbia, 2015). At the global
level, our country is the world's
second largest producer of plum,
with People’s Republic of China in
the first place and Romania and
United States of America in the
third and fourth (Faostat, 2015).

However, the average vyields per
unit of area is quite low (5.2 t ha™)
(Table 3; Statistical Office of the
Republic of Serbia, 2015). Plum
growing in the Republic of Serbia
has a specific tradition and plum
trees are found throughout the
country, in commercial plantations,
as well as in gardens and small
orchards.

most

Serbia’s significant
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TbProBcka uesi, KakTo 1 B rpagunHu
N MaJTKN OBOLLHM TPafMHMN.
Hali-BakHnTe palioHn Ha
C/IMBONPON3BOACTBOTO Ca pasno-
noxeHn B 3anagHa Cbpbus,
Wymagna un HOxHa Cbpbus, B
paiioHa Ha [pokynne un bnaue.
Haii-ronemmute  obnactm  CcbC
C/IMBOBM HacaxaeHus ca
pasnosiokeHne B OOWWMHUTE Ha
Baneso (4,006 ha), Kpaneso
(2,351 ha), Kparyesay, (2,330 ha),
OceunHa (2.265 ha) u TMpokynne
(2,049 ha). bposaT Ha NPOAYKTUB-
HATE C/IMBOBM [AbpBeTa ce e
yBe/IMUYW/T 3HAUYUTENHO Mpe3 noc-
NefHNTe HAKOMKO TFOAMHU, KOeTo
pedhnektvpa BbpXy Cb3haBaHeETO
Ha HOBW, NHTEH3MBHWN HacaXaeHWs
OT TO31 oBoLeH Bug (Tabnuua 1;
CraTtuctmnyecka cnyxb6a Ha
Penybnuka Cbpbus, 2015).
Bbnpekn cbBpeMeHHUTe TeHAEH-
uun,  CAMBOMNPON3BOACTBOTO B
Penybnuka Cbpbus Hail-Beye ce
Xapaktepusmpa C eKCTeH3MBHa
TEXHONMOMMs  Ha  OoTrnexpgaHe,
HACBK M CTabuneH gobus, 0LLO
KayecTBO Ha nnogoseTe, nNpobre-
MU MPUYUHEHN OT BMpYyCa Ha LWap-
Ka M roNsaMo acoOpTUMEHTHO pas-
Hoo6pa3une (MiloSevic et al. 2010).
B acopTMmMeHTbT OT CuHA
cnvBa npeobnagasar MeCTHUTE
(3a 6peHan) coptoBe (OKOJO
40%), cpen KOUTO Hal-BaXXHU W
Hal-TunNnuuyHn  ca  "Toxerava”,
"LibpBeHa paHka", "[OparayeBka”,

"UbpHownuea”, "TbpHOBauya" W
apyrv, cnegBaHn ot "CTeHnen”
(okono 30%) n copToBe

oTrnexagaHun B W3cnepoBaTesncku

plum-growing regions are situated
in Western Serbia, Sumadija and
South Serbia, in the area of
Prokuplie and Blace. The largest
areas under plum plantations are
present in the municipalities of
Valjevo (4,006 ha), Kraljevo (2,351
ha), Kragujevac (2,330 ha),
Osecina (2,265 ha) and Prokuplje
(2,049 ha).

The number of productive plum
trees has increased significantly
over the past few years, reflecting
the  establishment of new,
intensive plantations of this fruit
species (Table 1; Statistical Office
of the Republic of Serbia, 2015).

Despite these recent tendencies,

the plum production in the
Republic of Serbia is mostly
characterised by extensive
growing technology, low and

instable yield, poor fruit quality,
problems caused by the Plum Pox
Virus and a highly diverse
assortment (MiloSevic et al. 2010).

The plum assortment is
dominated by autochthonous
(brandy) cultivars (around 40%),
among which the most important
and the most typical are
‘Pozegaca’, ‘Crvena Ranka’,
‘DragacCevka’, ‘Crnosljiva’,
‘Trnovaca’ and others, followed by
‘Stanley’ (around 30%) and
cultivars bred at the Fruit
Research Institute, Cacak (around
20%), among which the most
important are ‘Cacanska Lepotica’
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WHCTUTYT NO oBowapcTeo, Yauak
(okono 20%), cpepg KOUTO Haii-
BaXXHM ca "YHauvaHcka nenotuua” n
"HayaHcka pogHa"', KaTto copToBe
C HapacTBawo npeobnagasaiia
no3vuna B HOBUTE, CbBPEMEHHMU
HacaxaeHus, AOKaTo uMMa pefku
npuMepu Ha HOBW HacaxneHus C
"HayaHcka paHHa", "YauaHcka
Hainbonsa" n "Baneska" (MiloSevic
et al. (2014). lpe3 nocnegHute
roguHMU Mma HapacTtsal, MHTepec
KbM HOBM COpPTOBE pa3paboTeHn B
N3cnepoBaTtenckm MHCTUTYT NO
0BOLLAPCTBO, Yayak, 0CO6EHO KbM
OHe3n, KouUTO Cce oTKposBart
nopagnm MHOrOGpPONHN  nNpenumy-
lecrtBsa, kKato Hanpumep "Tumo-
yaHka", "lMlo3Ha nnasa" u "Haga".
Mpeobnagasawata U npaxkTnyec-
K/ eQUHCTBEHA NOAJ0XKA 3a CUHU
cnmen B Penybnuka Cbpbusa ca
cemeHaueTaTa ot mkaHka (Prunus
cerasifera Ehrh.), ¢ MHOro6poiHu-
Te cu Bumose (Nikolic and
Rakonjac, 2007).

MporpamaTta 3a pasmMHOXa-
BaHe Ha cuHA cnusa B W3cnepno-
BaTte/ICKu WHCTUTYT B Yayak e
cpen, Hal-BaxHWUTe nporpamu 3a
TO3/M OBOWEH BWA B CBeTa.
OcHoBHUTE Uen Ha nporpamara
3a pasMHOXaBaHe B OCHoBaTa Ha
nnaHupasute xmbpugmsaumm ca:
roneMmHa Ha njaoga u HeroBoTo
KayecTBO, BWCOK MPOAYKTMBEH
noTeHynasn, no-paHeH wnn no-
KbCEeH nepuog Ha ys3psiBaHe B
CpaBHeHMe CbC ChbluecTByBaLlmTe
COpPTOBE, KaKTO M TO/IEPAHTHOCT U
YCTONYMBOCT KbM WMKOHOMUYECKM
Hali-3HaunmntTe  60onectn, CbC

and ‘Cacanska Rodna’, as the
cultivars with increasingly
dominant position in the new,
modern plantations, while there
are sporadic examples of new
plantations of ‘Cafanska Rana’,
‘Cacanska Najbolja’ and ‘Valjevka’
(MiloSevi¢ et al. 2014). Over the
recent years, there is a growing
interest  for new cultivars
developed at the Fruit Research
Institute, Cacak, especially for the
ones that stand out owing to their
numerous advantageous traits,
such as ‘TimoCanka’, ‘Pozna
Plava’ and ‘Nada’. The dominant
and practically the only rootstock
for plum in the Republic of Serbia
is the cherry plum seedling
(Prunus cerasifera Ehrh.) with its
numerous types (Nikoli¢ and
Rakonjac, 2007).

The plum breeding
programme at the Frit Research
Institute in Cacak is among the
most significant programmes of
this fruit species in the world. The

basic goals of the breeding
programme underlying the
planned hybridisation are:

largeness of the fruit and its
quality, high productive potential,
earlier or later ripening time
compared to existing cultivars, as
well as tolerance and resistance to
economically the most important
diseases, with a special emphasis
on the Plum Pox Virus (MiloSevi¢
et al., 2012).

Since its foundation until present
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cneunasnieH akueHT Ha Bupyca Ha
wapka (MiloSevic¢ et al., 2012). Ot
CBOETO OCHOBaBaHe A0 Haluu OHW,

3cnepoBartesickm  MHCTUTYT MO
0OBOLLapCTBO € cb3gan 15 copToBe
CUHU C/INBU: "YayaHcka

nenotunua”, "HayaHcka paHHa" un
"JayaHcka Halibonsa" — BCUYKKU ca
pa3paboTeHn 4pe3 KpbCTOCBaHe

Ha copToBe “Wangenheims
Frihzwetsche” wn "lNoxeraua" -
KakTo 1 "YavyaHcka  popgHa"
("CteHnen" X "Moxerava"),

"YavaHckn LWeuep" ("AreH 707" X
"Macudouk”), "Banepusa" ("Xon" u
"PyT repwetep"), "Mennua"
("Moxerava" x "KanudopHuiicka
cuHa"), "Baneska" ("AreH 707" X

"Ctennen"), "Munpopa" (‘Large
Sugar Prune’ x "YavaHcka
nenortmuya"), "TumoyaHka"
("CteHnen" x "KanudopHuiicka
cuHsa"), "BopaHka"

("KanundopHuiicka cuHsa" x "Pyt
repwertep"), "KpuHa"
(“Wangenheims Frihzwetsche” x
"WTannaHcka cnuea"), "3nartka"
(‘Large Sugar Prune’ x "Xbnta
6yTunkosmgHa'") n "fNosHa nnasa”
("HauaHcka Hainbons" x "UavaHcka
Hainbons"). Hakon OoT Te3u copTo-
Be ("HauyaHcka nenotmya”, "Yaua-
HCKa pogHa", "HayaHcka paHHa" n
"YayaHcka Halibons") ca pobpe
N3BECTHW MO UAN CBAT MU OCBEH, Ye
npeAcTaBAT ocHOBaTa Ha acopTu-
MeHTa B MHOr0 CTpaHu, KbAeTo
CMHATaA cnuBa ce oTrnexpa 3a
TbHProBCKM LEenn, Te CbLWOo Taka
NpeAcTaBAT MHOIMO BaXeH OCHO-
BEH maTepuas 3a peguua nporpa-
MW 3a pasmMHOXaBaHe Mo LA CBAT.

day, the Fruit Research Institute
has bred 15 plum cultivars:
‘Cacanska Lepotica’, ‘Cacanska
Rana’ and ‘Cacanska Najbolja’ —
all developed by crossing the
cultivars ‘Wangenheims
Frihzwetsche’ and ‘Pozegaca’, —
as well as ‘Cacanska Rodna’
(‘Stanley’ x ‘Pozegaca’), ‘Cacanski
Seéer (‘Agen 707 x ‘Pacific)),
‘Valerija’ (‘Hall* X ‘Ruth
Gerstetter’), ‘Jelica’ (‘Pozegaca’ x
‘California Blue’), ‘Valjevka’ (‘Agen
707’ x ‘Stanley’), ‘Mildora’ (‘Large
Sugar Prune’ x ‘Cacanska
Lepotica’), ‘TimoCanka' (‘Stanley’

x ‘California Blue’), ‘Boranka’
(‘California Blue’ X ‘Ruth
Gerstetter’), ‘Krina’

(‘Wangenheims Frihzwetsche’ x
‘Italian Prune’), ‘Zlatka’ (‘Large
Sugar Prune’ x ‘Zlta Butilkovidna’)
and ‘Pozna Plava® (‘Cacanska
Najbolja’ x ‘Cacanska Najbolja).

Some of these cultivars
(‘Cacanska Lepotica’, ‘Cacanska
Rodna’, ‘Cafanska Rana’ and
‘Catanska Najbolja’) are well-
known around the world and apart
from representing the base of the
assortment in many countries
where plum is commercially
grown, they are also present as
very important base material in
numerous plum breeding
programmes worldwide.

Sweet cherry. Production of
sweet cherry is mostly located in
Central Serbia (>80%), with
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Uepewa. [lpom3BoaCcTBOTO
Ha yepelwn Hali-Beye e cbCpepo-
ToyeHO B LeHTpanHa Cbpbus
(>80%), kaTo panoHa Ha benrpag
3aema BogelwoTo mMAacTo (MFpouka,
Putonek), cnegsaH oT MayuBaHCKH,
HuwaBscku, BpaHnueBcku n
Bopckn  okpbr  (AMepukaHcka
areHums 3a MexayHapoHO pas3Bu-
Tne Cbpbus, 2010). MNMpe3 nocneq-
HUTE TroAMHM CblUecTByBa MOCTe-
MeHHO yBeNuyaBaHe B 6pos Ha
NPOAyKTUBHUTE AbpBeTa U Ao6uB
oT eagnHuua nsow, (Tabsvua 1 un 3;
CraTtuctmnyecka cnyxo6a Ha
Penybnuka Cbpbus, 2015), koeTo
MOXe fla ce 0O6SAACHWN C OTCTpaHsBa-
He Ha cTapy OBOLUHW TpajviHu U
n3rpaxgaHe Ha HOBM, KaTto Npeoo-
nagasart npoAyKTUBHW COPTOBE U
ce npunara cCbBpeMeHHa TEXHOJ0-
s 3a  oTrexgaHe. Bwbnpeku
TOBa, CpefHuAT roavweH p[obus
Ha Yepewun oT 25,152 TOHa
(Tabnmuya  2;  Cratuctmyecka
cnyxba Ha Penybnuka Cbpbus,
2015) Bce ouwe e cpaBHUTESHO
CKPOMHO noCTmxeHue. [1onoxu-
Te/IHOTO paBHOBECKE B MexayHa-
poaoHNA OOMeH npe3 nocriefHuTe
HSKOJIKO TOAUHN NOTBbPXAAaBa, Ye
Cobpbus MOXe aa o6bae
KOHKypeHTHocrnocobHa B nNpous-
BOACTBOTO Ha uepelun 1 npoaax-
6aTa VMM Ha MexayHapoaHWUs
nasap. 3aefHo C yBesiMyaBaHe Ha
TbpPCEHETO, TOBa € OCHOBHaTa
npuymHa 3a CbBPEMEHHOTO
pasnpocTpaHeHne Ha YepeLuaTa.

OrpaHuyaBawmuTe  dpaktopu
npv NPOM3BOACTBOTO Ha YepeLun B
Penybnuka Cbpbusa BkiouBaT

Belgrade region taking the leading
position (Grocka, Ritopek),
followed by the Macvanski,
NiSavski, BraniCevski and Borski
regions (USAID Serbia, 2010).

Over the past years, there has
been a gradual increase in the
number of productive trees and
yield per unit of area (Table 1 and
3; Statistical Office of the Republic
of Serbia, 2015), which can be
explained by removing the old
orchards and setting up new ones,
dominated by the productive
cultivars and implementation of
modern growing technology.

Despite this, the average annual
sweet cherry vyield of 25,152
tonnes (Table 2; Statistical Office
of the Republic of Serbia, 2015) is
still a relatively modest attainment.

The positive balance in the foreign
exchange over the past several
years confirms that Serbia can be
competitive in the production of
sweet cherry and its sales in the
foreign market.

Together with the increase in the
demand, this is a key reason for
the recent expansion of sweet
cherry.

The limiting factors in the
sweet cherry production in the
Republic of Serbia include
inadequate assortment structure,
use of vigorous generative
rootstocks  (wild cherry and
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HenoaxogsLla acopTUMEHTHa
CTPyKTypa, ynotpeba Ha CWIHO
pacTALM NOAN0XKKN (AnBa Yepelua
n Maxanebka), CU/HO pacTAWm
AbpBeTa 1 3acaxjaHe Ha rosemu
pPa3CTOAHNA, KOWUTO Bb3MNpensT-
cTBaT U3MbJ/IHEHMETO Ha arpo-Tex-
HUYECKUTE U MOMO-TEXHOOTNYHM
MEepKW, KakTo u npubupaHeto Ha
nnogosete. ToBa € [OMbJIHUTEN-
HO YC/IOXHEHO OT onpegeneHu
PENpPOAYKTUBHN XapakTePUCTUKA U
OTHOLLEHMA NPU OMIOXKAAHETO Ha
COpTOBETE uepewun, Kakto U
HegoCTaTbyHMTE  MO3HAHUA B
cpepata Ha  MNPaAKTMYECKOTO
n3nbnHeHne (RadiCevic et al.
2015). 3a pga ce yBennuu
NPOM3BOACTBOTO Ha uYepewu B
Penybnuka Cbpbusa e Heobxoau-
MO [a ce BbBeaT HOBW COPTOBE C
Nno-BMcokKa NPOAYKTUBHOCT OTKOJI-
KOTO CbliecTByBalWnsa acopTu-
MEHT, Xapakrepusupaiiy ce c no-
npvBfekaTesieH BbHLIEH BUA Ha
nnoga (Hain-Beue Mo-ronam
pa3mMep), NO-TBbPA Me3okapn u
no-g4obpo kayecTBO Ha nnoja.
Hactodawara  TeHoeHUMa  npwu
n3rpaxjaHe Ha HOBU HacaXxeHus,
ocobeHO TakmBa C no-cnabo
pacTAWM  MOANIOXKM, HOCKM  Ha
Hallara cTpaHa pefjya COopToBe,
KOWUTO Beye NpuUchbCTBaT LUMPOKO B
OCHOBHUTE panoHu c
yepeLLonponsBoACTBO B EBpona u
ceeta. OcBeH cTaHOapTHUTE
COpTOBE, KOWUTO Beye ca npuetu ot
MecTHUTe npoussoauTenu
("CyBeHup", ‘“"bropna’, "Crapk
xapan pxanbHT", "BaH", "CTena”,
"r'epmepcaopdocka”; Milatovi€ et

mahaleb cherry), vigorous trees
and planting at large distances
hindering the implementation of
agro-technical and pomo-technical
measures, as well as harvesting of
fruits.

This is further complicated by
specific reproductive
characteristics and relations in the
fertilisation of sweet cherry
cultivars, as well the insufficient
knowledge in the field of practical
implementation (RadiCevi¢ et al.
2015).

In order to increase the production
of sweet cherry in the Republic of
Serbia, it is necessary to introduce
new cultivars with a higher
productivity than the existing
assortment, characterised by more
attractive fruit appearance
(primarily larger size), firmer
mesocarp and better fruit quality.

The current trend of setting up
new plantations, especially the
ones based on less vigorous
vegetative rootstocks, brings to
our country a number of cultivars
that are already widely present in
the main sweet-cherry growing
regions of Europe and the world.
In addition to the standard
cultivars, already accepted by the
local producers (‘Souvenir’,
‘Burlat’, ‘Stark Hardy Giant’, ‘Van’,
‘Stella’, ‘Germersdorfer’; Milatovi¢
et al. 2015), there are also other,
newer cultivars that ought to be
recommended based on the good
biological and production qualities
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al. 2015), ocBeH TOBa WUMa W
Apyrv, MO-HOBU COPTOBE, KOUTO
TpsabBa pa O6baar npenopbyaHu
Bb3 OCHOBa Ha [06pu 61MOIOrNYHN
M NPOU3BOACTBEHW  KayecTBa
nokasaHu Nno Bpeme Ha onuTute B
eKcnepumeHTasiHuTe u Te3nm C
TbProBCKN L&/ OBOLLHM FpaguHu

("bpsn Nopwu", "Cenecrte”,
"KpuctanuHa", "CbHOBPCT",
"Cbmnt", "Koppgua", "JlanuHc",

"PempxmHa" (MilatoviC et al., 2011,
RadicCevi¢ et al.,, 2011; RadicCevic¢
and Cerovic, 2014).
MoNnoXuTenHuTe TeHAEeHUUN npw
nofobpsiBaHe Ha acopTUMeHTa OT

yepewa TpsA6bea pga  6baart
cnefBaHu oT NOMOXNTENEH
Hanpeabk B TexHo/orMsaTa Ha

oTrnexpaHe (M36op Ha cucTema
Ha oTrnexpgaHe, U3Nb/IHEHME Ha
arpo-TexHuyecku n rnomo-
TEXHOMOTNYHN  MepKun).  Mmaliku
npeasus Tosa, 6u morio ga ce
Kaxke, Ye HacToSALOTO NPOU3BOA-
CTBO Ha 4epewu B Penybnuka
Cbupbusa ce xapaktepusumpa C
BHe3anHa npomMsHa OT eKCTEeH3UB-
Ha KbM WHTEH3VBHA cucTemMa Ha
oTrnexgaHe, C HAKOU WU3K/IUU-
Te/IHO  OKypaxaBally  HayaslHu
pe3yntatn, BbNpekn 6pos wuim
NOCTOAHHUTE HepaspelleHn Bbil-
pOCK BbB BPb3Ka C Bb3MOXHOCTTA
3a U3Nb/IHEHME Ha obulata
NPOV3BOACTBEHA NPaKTVKa.
Pabotata no pa3smMHOXaBa-
HEeTO Ha HOBWUTE BUAOBE YepeLun B
3cnepoBatesiCkKm  MHCTUTYT MO
oBowapcrteo, Yauak, BOOM [0
npusHasaHe Ha copToBe "AceHoBa
paHHa" ("[dporaHoBa >Xbnrta" X

demonstrated during the trials in

experimental and commercial
orchards (‘Early Lori’, "Celeste’,
‘Kristalina’, ‘Sunburst’, ‘Summit’,
‘Kordia’, ‘Lapins’, ‘Regind’

(Milatovi€ et al., 2011; RadiCevic¢ et
al., 2011; RadiCevi¢ and Cerovic,
2014).

Positive trends in improving the
assortment of sweet cherry ought
to be followed by positive
advancements in the growing
technology (choice of growing
system, implementation of
adequate agro- technical and
pomo-technical measures).

Having this in mind, it is possible
to say that the current production
of sweet cherry in the Republic of
Serbia tends to be characterised
by a sudden transition from
extensive to very intensive
growing systems, with some highly
encouraging initial results, despite
the number or persisting
unresolved issues regarding the
possibility of implementation in the
general production practice.

The work on breeding new
sweet cherry cultivars at Fruit
Research Institute in Cacak has
resulted in the recognition of
cultivars ‘Asenova Rana’
(‘Drogan’s Yellow’ x ‘Majova’) and
‘Carna’ (‘Majova’ x ‘Schrecken
Bigarreau’) (Milenkovi¢ et al.
2006), both of which are
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"MaioBa") n "UapHa" (“Maiosa“ x
Schrecken Bigarreau™) (Milenkovic
et al. 2006), wn pgBara ca
npenopbyaHn 3a TbProBCKW Lenu
B Peny6nnka Cbpbus (MilatoviC et
al., 2015).

BuwHa. lNoBeye ot 70% oT
06L0TO NPON3BOACTBO HAa BULLIHU
€ pasnofioXeHo B palioHa Ha
LleHTpanHa Cbpbusi, OCHOBHO B
obnactta Ha benrpag, Kakto n B
Huwasckn n HA61aHNYKN  OKPBI,
cnefgaHn ot  Llymagwuiicku wn
3anagHobaukn  okpbr  (USAID
Cobpbus, 2010). C obwa npoayk-
uma Haasuwasawa 90,000 ToHa
(Tabnmuya  2;  Crartuctumyecka
cnyx6a Ha Penybnuka Cbpbus,
2015), BuMWHaTa € TPeTUAT Hai-
BaXeH OBOLLEH BUJ B CTpyKTypara
Ha oBOLAapCcTBOTO Ha Penyb6nvka
Cobpbus, a B3eTa 3aefHO C
ManMHata npeacraensBa  Haii-
BaXHWS NN0A 3a W3HOC, MMaWKu
npegsug dakta ye o 60% ot
obwarta nNpoaykuma OT BULIHA ce
N3Hacs B 3amMmpa3eHo CbCTOsIHNE, C
MOCTOAAHEH MOJIOXUTENEH 6anaHc
B MeXAyHapoaHMA 06MeH.

Mankuat pasmep Ha OBOLL-
HATE TpafuHKN, HenoAXo4AWNAT
acopTMMEHT W cTapuTe Hacaxpje-
HWUA, npeobnajaBalla eKCTeH3UB-
Ha TEXHOMOMMA Ha OTInexaaHe,
HeJOoCTaTbYyHO HMBO Ha HOy-xay U
NMPEHOC Ha 3HaHus, Ma/TbK Maw,ab
Ha WHBECTMUMM U  Haili-Beuye
HebNaronpusTHU KpeauTu, nunca
Ha 3acTpaxoBKka Ha KynTypute,
3aeH0O C  He3ajoBO/UTENHA
acouuaums Ha nNpoun3BoauUTennTe,

recommended for commercial
growing in the Republic of Serbia
(Milatovi€ et al., 2015).

Sour cherry. More than 70%
of the total sour cherry production
is located in the region of Central
Serbia, primarily in the area of
Belgrade, as well as in the
NiSavski and JablaniCki regions,
followed by the Sumadijski and

Zapadnobacki regions (USAID
Serbia, 2010). With the total
production  exceeding 90,000

tonnes (Table 2; Statistical Office
of the Republic of Serbia, 2015),
sour cherry is the third most
important frit species in the
structure of fruit growing of the
Republic of Serbia, whereas taken

together  with raspberry it
represents the country’'s most
important exporting fruit,

considering the fact that up to 60%
of the totally produced sour cherry
is exported in the frozen condition,
with a constantly positive balance
in the foreign exchange.

The small size of orchards,
inadequate assortment structure
and old plantations, predominant
extensive growing technology,
insufficient level of know-how and
knowledge transfer, small scale of
investment and mostly
unfavourable loans, non-existence
of crops insurance, accompanied
by insufficient association of
producers, uncertain sale and slow
implementation of standards all of
these factors are reflected as the
key problems in the production,
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HeJoCTaTbyHM NPOAaK6M 1N 6aBHO
M3Nb/IHEHME Ha  CcTaHJapTuTe,
BCMYKM Te3n doakTopu ca oTpase-
HA KaTo K/I4oBM Mnpobnemu B
npoaykumnsata, npepabéoTtkatra u
M3HOCA Ha BUWHA W HelHute
NPoAyKTU. Bbnpekn HecurypHute
n3rnegy Ha npogaxoéuTe, CblUecT-
ByBa O4yeBMAHA TeHOEeHuus 3a
n3rpaxgaHe Ha HOBU HacaxeHus
Ha "O6nauynHcka" B pernoHa Ha
tOrosanagHa Cbpbuda, KbaeTto
nouytn 90% OT cemeicTBata npu-
TexaBaT CBOW COOCTBEHM BULLIHE-
BU rpaavHu (Sredojevic, 2011).
O6pa3ymute Ha "ObnavmHcka"
n “"UuraHumuya" oTroBapat  3a
noytn 85% oT obwara npoayKums
Ha BUWHK B Penybnuka Cbpbus,
[OKaTo ocTaHaNnA Os7 e 3aeT oT
copToBE C rofiemMu njaogose
(Cerovic and Radicevi¢, 2008),
cpepn KOUTO Hali-pa3npocTpaHeHu-
Te BKNtouyBat "Pekcen”, "XainmaHo-
Ba KOHcepBHa", "Kenepuc 14" u
"WymagmHka" (Milatovic et al.,
(2015). Cobwmte aBTOpPU MOCOY-
BaT, ye rpynara copTtoBe npeno-
pbyaHM 3a TbProBCKM LUenn B
Penybnuka Cbpbua TpsbBa pfa
BK/1lOUBa copToBe ~EPAn
6boTepmo”, "NMapa"”, ,YndepTboi
dyptow“. C nopgobpsBaHe Ha
acopTMMeHTHaTa CTPYKTYpa,
TEXHOMOrMATa Ha OoTrniexgaHe u
npepabotka Ha BuWwHaTa (CbC

3ab/DKUTENIHO  BbBEXAaHe Ha
cTaHoapTn),  MNOJKPeneHu  oT
cb3fgaBaHe Ha  CTMMy/upalla

cpepa (MHBECTULMOHHA noaxpena,
no-gobpa no3uvumst Ha cpbbCcKkUTe
yepewn Ha nasapa, NPeHoc Ha

processing and export of sour
cherry and its products.

Despite the uncertain prospects of
sales, there an apparent trend of
setting up new plantations of
‘Oblacinska’ in the region of south-
eastern Serbia, where almost 90%
of families possess their own sour
cherry  orchards  (Sredojevic,
2011).

Clones of ‘Oblacinska’ and
‘CigancCica’ account for almost
85% of the total sour cherry
production in the Republic of
Serbia, whereas the remaining
share is taken up by cultivars with
large fruits (Cerovic and
Radicevi¢, 2008), among which
the most popular ones include
‘Rexelle’, ‘Heimanns
Konservenweichsel’, ‘Kelleriis 14
and ‘Sumadinka’ (Milatovi¢ et al.,
2015). The same authors reported
that the group of cultivars
recommended for commercial
growing in the Republic of Serbia
ought to include cultivars ‘Erdi
Botermo’,  ‘Lara’,  ‘Ujfehértoi
Furtos’. improving  the
assortment  structure, growing
technology and processing of sour
cherry (with mandatory
introduction of standards),
supported by creation of a
stimulating environment
(investment support, better
position of Serbian cherries in the
market, transfer of knowledge and
promotion of small producers’
associations), it will be possible to

By
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3HaHUA 1 HacbpyaBaHe Ha acoum-
aumn Ha ApebHn npoussoguTennu),
e 6bae Bb3MOXHO Aa ce aosene
OTrNexaaHeTo Ha BUWHM B Cbp-
6Ms [0 3HAUYNTENHO NOoA06pPEHOo
(hpyHaHCOBO  Bb3AeWCcTBME  NpuU
NPon3BOACTBOTO, NpepaboTkaTa u
n3Hoca.

Llennte Ha nporpamata
pasMHOXaBaHe Ha BUWHA B
3cnepoBatesiCKm  MHCTUTYT MO
oBowapcTeo, Yavak, ca pa ce
cb3gagar camoonpaiusawy ce
COpTOBE, C pas3/iMyeH Nnepuog Ha
y3psiBaHe, rofnemu ”  [obpu
kayecTBa Ha njogoBeTe, OTYeT-
B apomart noaxogsly 3a cBexa
KOHCymauusi, 61aronpusiTHO CboT-
HOLLUEeHWe N/I0AHO MecO/KOCTW/IKA,
TbMHO 4epBeH WM 6e3usBeTeH
COK, KONTO He Cb/3K Npu oTAeNs-
He OT ApbXkaTa, T.e. njofoBeTe
ca noaxogswmy 3a MexaHusnpaHo
npmbupaHe. OcBeH TOBa, HOBUTE
coptoBe TpsAbBa ga 6baaT Noaxo-
AAlM 32 3aMpassiBaHe U MHAOYCT-
pnanHa npepabotka. CneymasHo
BH/UMaHMe TpsabBa ga ce 06bpHe
Ha nMo/slyyaBaHe Ha TeHOTUMuK,
KOUTO ca ToNiepaHTHU/YCTONYMBY
Ha LUMAnHApocnopuosa
(Blumeriella jaapii (Rehm.) .
Arx.), kagaBo rHueHe (Monilinia
laxa /Ader et Ruhl./ Honey ex

3a

Whetz) n cauymsHKa
(Clasterosporium carpophilum
(Lév.) Aderh.). B npepxogHua
nepvog, aBa obeLlasauim
reHoTuna ca perucTpupaHu Karto
copToBeE: "HayaHcku pyouH"
(‘Shasse Morello® x ‘Koroser
Weichsel’) n "WymagmnHka"

lead the sour cherry growing in
Serbia to significantly improved
financial effect in the production,
processing and export.

The goals of sour cherry
breeding programme at Fruit
Research Institute, Cacak, are to
create self-fertile cultivars, with
different time of ripening, large and
good quality fruits, distinct aroma
suitable for fresh consumption,
favourable flesh/stone ratio, dark
red or colourless juice that does
not bleed at separation from the
stalk, i. e. fruits suited to
mechanized harvesting.

Also, new cultivars should be
suited to freezing and industrial
processing.

A special attention has been paid
to obtaining genotypes
tolerant/resistant to cherry leaf
spot (Blumeriella jaapii (Rehm.) v.
Arx.), brown rot (Monilinia laxa
/Ader et Ruhl./ Honey ex Whetz.)
and shot-hole (Clasterosporium
carpophilum (Lév.) Aderh.).

In the previous period, two
promising genotypes have been
registered as cultivars: ‘Cacanski
Rubin’ (‘Shasse  Morello® %
‘Koroser Weichsel’) and
‘Sumadinka’ (‘Koroser Weichsel’ x
‘Heimanns Konserven Weichsel’)
(Cerovic and RadiCevi¢c 2008).
Recently, three new sour cherry
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(‘Koroser Weichsel’ x "XalimaHoBa
KOHCepBHa") (CeroviC and
Radic¢evi¢ 2008). Hanocnegbk ca
nmycHaTU TPpW HOBW copTa BULLHA:
"HeBeHa" (‘KoOrdoser Weichsel' x
"XaiimaHoBa KoHcepsHa"), "Mckpa"
(‘Koroser Weichsel' x "XailmaHoB
pyounH") un "Codwmsa" ("HayaHcku

pyouH" X "XalmaHoBa
KOHcepBHa").OcBeH OT/INYHUTE
MOMOJIOTUYHU XapakTepucTmku,
COpTOBETE MOKa3BaT 3HAYUTEsIHO
HWBO Ha  YCTOMYMBOCT  Ha
MKOHOMUWYECKN  Hal-CepuosHuTe
NPUYNHUTENN Ha 6onectu

(RadicCevic et al. 2010).

[dpe6Hon104HM OBOLWHM BUAOBE

Aropga. [Npon3BoACTBOTO Ha
arogn B Penybnuka Cobpbus
3aema obnact okono 8 500 ha wu
ob6la npoaykuus, KoATo Aoctura
okono 25,700 ToHa. Hali-BaxHuUTe
paoHN 3a NpPOW3BOACTBOTO Ha
arogn ca pasnosiokeHn B LleHT-
panHa Cbpbus (Fpouka, Cmepne-
peBo, Yauvak, Kpywesay), HOxHa
Cobpbus (Neckosau, Huw,
AnekcuHau) n BonsoguHa (HoBwm
Cap, bauka [ManaHka). V3mexay
pasNnyHUTE CUCTEMM 3a OTI/IEX-
JaHe 13nosi3BaHy OT MNpoun3BOAM-
TeNMTe Ha Aroau, Han-TunuyHa e
cuctemata C nosaurHatu nexu, c
[BOWHN  pefoBe  MOKPUTU  C
nosnveTuneHoso donuno. [pes
nocnefHuTe roAnHN ca BbBeAeHU
HOBM TEXHONIOTNWN Ha OTrnexpaaHe,
KOWUTO M3MN0/I3BaT KaKTO pas/iNyHu
BMAOBE TMOKPUTU  CbOPBXKEHNUS,
Taka W OTr/1exgaHe Ha OTKpUTO
(Nikoli¢ et al., 2009). AcopTMEH-

cultivars have been released:
‘Nevena’' (‘Koroser Weichsel’ x
‘Heimanns Konserven Weichsel’),
‘Iskra’ (‘Korbser Weichsel’ x
‘Heimanns Rubin’), and ‘Sofija’
(‘Cacanski Rubin’ x ‘Heimanns
Konserven Weichsel’). In addition
to excellent pomological
characteristics, the cultivars exhibit
a significant level of field
resistance to economically most
serious causal agents of diseases
(Radicevic et al. 2010).

Small Fruit Species

Strawberry. Production of
strawberry in the Republic of
Serbia occupy an area of around
8,500 ha and the total production
in 2014 reached around 25,700
tonnes. The most significant
strawberry-growing regions are
located in Central Serbia (Grocka,
Smederevo, Cacak, KruSevac),
South Serbia (Leskovac, Nis,
Aleksinac) and Vojvodina (Novi
Sad, BaCka Palanka). Among the
different growing systems used by
strawberry growers, the most
typical is the raised-bed system,
with a double row covered with
polyethylene foil.

New growing technologies have
been introduced in recent years,
deploying both growing in different
types of sheltered environments,
as well as growing in the open air
(Nikolic et al., 2009). The
assortment of this fruit species is
highly dynamic and tends to differ
depending on the growing region.
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TbT Ha TO3U1 OBOLLEH BUA € BUCOKO
ANHaAMUYeH N UMa TeHgeHuus ga
ce pasnnyaBa B 3aBUCUMOCT OT
paioHa Ha oTrnexgaHe. Haii-
yecTo OTI/IeXAaHU ca uTasnaH-
CKMUTE COPTOBE C paHeH 1 ymepeHo
paHeH nepuoj Ha ys3psBaHe, KaTo
Hanpumep "An6a" un "Knepwu", a
"Xonn" n "Oenn" ca nMHTpoOAyUMN-
paHn. C BbBeX[aHeTo Ha HOBU
pa3paboTeHn COpPTOBE B MPOU3-
BOACTBOTO, AOOMBBLT Ha eauHuua
njow, ce ysennyaBa 3Ha4MUTESTHO
(o 35 t ha-l), «koeto e
CbMNOCTaBMMO C  HMBOTO Ha
NPOAYKTUBHOCT B Hali-pasButute
ctpaHu (Cerovi¢ and Leposavic,
2011). Crapusatr Hemckn copT
"CeHra ceHraHa" e ysenuuun npo-
AyKuMATa cu B Halwara cTpaHa 3a
noTpebHocTUTE Ha npepaboTsa-
TenHaTta MHAYCTpuUS.

VMima Tpu drogosum coprta,
KOUTO ce oTrnexpgar B W3cnepno-
BaTe/ICKM WHCTUTYT MO OBOLLAPCT-
BO, Yauvak noHactoswem: "45/7"
("Tanucma" x  "Macherauchs’),
"HauaHcka paHHa" n "YavyaHcka
KpynHa", otrnefaHnm OT poauTers-
cka KomMbuHauus "Croopnpus pge
xan" x "45/7" (MiSi¢ et al., 1967;

Milenkovic et al., 2006).
ManuHa. B  Peny6nvka
Cbpbus, HacaxaeHuaTa oT

MasiMHa 3aemart okosio 13,500 ha,
KaTo roguwiHaTta npoaykuus npes
2014 3aema 60,000 TOHa. llpes
90% obuwaTta MasiIMHOBa NPOAYK-
UuAa e cbCcpefoToyeHa B 3anajHa-
Ta YacT Ha CTpaHata B [jBa
npoun3BOACTBEHN OKpbra: 3anaj-

The most typically grown are the
Italian cultivars with early and
moderately early ripening time,
such as ‘Alba’ and ‘Clery’, with
‘Joly’ and ‘Dely’ being introduced.

By introducing newly developed
cultivars into production, yield per
unit of area is considerably
increased (up to 35 t ha), which
iIs comparable to the level of
production in the most developed
countries (Cerovi¢ and Leposavic,
2011).

The old German cultivar ‘Senga
Sengana’ is increasingly produced
in our country for the needs of the
processing industry.

There are three strawberry
cultivars that have been bred in
the Fruit Research Institute, Cacak
so far: ‘45/7" (‘Talisman’ X
‘Macherauchs’), ‘Catanska Rana’
and ‘Cafanska Krupna’, raised
from the parental combination
‘Surprise des Halles’ x ‘45/7
(MiSi¢ et al., 1967; MilenkoviC et
al., 2006).

Raspberry. In the Republic
of Serbia, raspberry plantations
occupy around 13,500 ha,
whereas the annual production in
2014 reached 60,000 tonnes. Over
90% of the total raspberry
production is concentrated in the
western part of the country in two
production regions:
Zapadnomoravski and Podrinjsko-
Kolubarski  (Leposavi¢, 2009).
According to  Petrovic and

564



HOMOpPAaBCKU " lNogpuHcKo-
Konybapckn (Leposavi¢, 2009).
Cnopepg, Petrovic and Leposavic
(2011), HaM-M3BECTHUTE WU Hail-
ronemMm pavioHM ¢ MaIMHOMNPOU3-
BOACTBO ca  OKpbr  Apune
(obwmHuTe Ha Apune, VBaHuua,
Kocepwuu u lNoxeraya, ¢ egHa yact
OT O6OWMHUTE Ha Yxuue u
JlyyaHn), kakTo U OKpbI Baneso.
Mpes U3MuHanuTe HAKOJIKO
JeceTnneTus, cbllecTByBa 6bpP30
pasBuMTME Ha HOBM paiioHn C
oTrnexgaHe Ha Ma/IMHKW, KaTto
Hanpumep logpuHcko, KonaoHwnu-
Ko, Labayko n 3natapcko (Hoea
Bapow, Tlpuenone, [pnbon).
Okono 90% oT obwara npoayKums
OT njofjoBeTe e 3amMpa3eHa U
npojageHa Ha CBeTOBHMA nasap,
nog dopmara Ha eAuvH OT TpuTe
OCHOBHM npopgykTa: Roland, rpuc n
6s10K4eTa.

N3mexay 6poAT Ha pasnunu-
HATE cucTtemMu 3a OTIiexagaHe,
KOWUTO ca U3Mnosa3BaHu OT NpPoun3Bo-
AUTeNnnTe Ha MasiMHKU No UsAn CBAT,
B M&a/IMHOBUTE HacaxeHus Ha
Penybnuka Cbpbuss 0OGMKHOBEHO
ce n3bupart BepTUKasIHU peLueTKn
nogpefeHn Ha fABe WM Tpu
JINHWX, B 3@BMCUMOCT OT I'bCTOTA-
Ta Ha HacaxpgeHueto. B Tasu
CUCTEMA, pa3CTOAHUATA Ha 3acax-
JaHe Npu Hail-4ecTo OoTrnexaaHu
coptoBe ca: 2.2-2.5-3.0 x 0.25 m
("Bunamet”; 18,000, 16,000 wu
13,200 cTb6na Ha xekTtap); 3.0 x
0.33 m ("Muitkbp"; 9.900 cTbbna
Ha xekTap); 2.5-3 x 0.50 m
(eceHHN copToBe ManHK; 8,000 u
6,700 ctbbnia Ha xektap). lpes

Leposavi¢ (2011), the best known
and the largest raspberry-growing
areas are the Arille region
(municipalities of Arilje, lvanjica,
Kosjeri¢ and PozZega, with one part
of the UzZice and Lucani
municipalities), as well as the
region of Valjevo. Over the past
few decades, there has been a

rapid development of new
raspberry-growing regions, such
as the Podrinjsko, Kopaonicko,

Sabacko and Zlatarsko (Nova
Varos, Prijepolje, Priboj). Around
90% of the totally produced fruits
are frozen and sold at the global
market, in the form of one of the
three basic products: roland, grits
and block.

Among the number of
different growing systems that are
used by raspberry producers
worldwide, the raspberry
plantations in the Republic of
Serbia typically opt for the vertical
espalier with trellis arranged in two
or three lines, depending on the
intensity of the plantation. In this
system, the planting distances for
the most typically grown cultivars
are: 2.2-25-30 x 025 m
(‘Willamette’; 18,000, 16,000 and
13,200 canes per hectare, resp.);
3.0 x 0.33 m (‘Meeker’; 9,900
canes per hectare); 2.5-3 x 0.50
m (autumn raspberry cultivars;
8,000 and 6,700 canes per
hectare, resp.). Over the past few
years, first attempts have been
made in our country at producing
raspberry in sheltered spaces.
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N3MUHANNTE HSIKOMKO TOAMHU, B
Hawara cTpaHa ca HanpaBeHu
MbPBUTE ONMUTK 3a MPOW3BOACTBO
B 3aKpUTM MpocCTpaHcTBa. Bb3
OCHOBA Ha MbPBUTE NOSIOXUTENHN
onnTU, MOXe Aa ce Hanpasu
3aK/toueHne, Ye To3U BUA, OTIIEX-
[laHe — Hail-Beue oTrniexzgaHe Ha

MasIMHN B NoNIMETUNIEHOBN
TyHenn— Moxe pga 6bae BaxeH
dhakTop  3a  nocrturaHe Ha

HanpeabK Ha MPoOM3BOACTBOTO Ha
MaJ/IMHM 1 yBe/nyaBaHe Ha obema
Ha npoAaykumaTta.

B mMannHoBuUTE HacaxaeHus
B Peny6nvka Cbpbus, "Bunamet”
e Bojell COpT OT peaula roanHu,
c noeeye oT 90% pgan B
acopTuMmeHTHaTa cTpykTtypa. Copt
"Muiikbp", KOWTO oOTroBaps 3a
0Ko/lo 5% OT HacaxaeHuAaTa,
oT6enA3Ba yBe/iMyaBaHe npes
nocnegHute roguHn (Leposavic et
al. 2013). /leTHMTe cOpTOBE, KOUTO
npucbCTBaT B OTHOCUTEJTHO
3Hauum gan skawysat "TynamMuH"
1 ’'I'neH amnb/’, A0KaTO eCeHHUTe
coptoBe Bkwusatr "llonka" wn
"NonaHa".

Mpe3 nocnegHuTe roAuvHW,
TpuU MaJIMHOBW copta ce
paspaboTBaTt B W3cnepoBaTesicku
WHCTUTYT NO OBOLLAPCTBO, Yauak.
"KpynHa [BopogHa" n "lpaguHa”,
KOMTO ca oTrnefaHn OT cbliaTa
poauTencka KOMOUHauusA
("MonuHr ekcnnont* x "PyouH"),
kKakto un "TogropuHa" ("Rote
Wadenswiler’ x ‘Latham’).

KbnuHa. [lo kpasa Ha 80-Te,
NMPOM3BOACTBOTO HA KbMWHUW B

Based on the first positive
experiences, it can be concluded
that this type of growing -
especially growing raspberry in
plastic tunnels — can be an
important factor in advancing the

raspberry production and
increasing the volume of this
production.

In raspberry plantations in
the Republic of Serbia,
‘Willamette’ has been the leading
cultivar for a number of years, with

more than 90% share in the
assortment  structure.  Cultivar
‘Meeker’, which accounts for

around 5% of the plantations, has
recorded an increase in recent
years (Leposavic et al. 2013). The
summer cultivars that are present
in a relatively significant share

include ‘Tulameen’ and ‘Glen
Ample’, whereas the autumn
cultivars include ‘Polka’ and
‘Polana’.

In  recent years, three

raspberry cultivars have been
developed at the Fruit Research
Institute, Cacak: ‘Krupna Dvorodna’
and ‘Gradina’, which were raised
from the same parental
combination (‘Malling Exploit’ x
‘Rubin’), as well as ‘Podgorina’
(‘Rote Wéadenswiler’ x ‘Latham’).

Blackberry. Until the end of
1980s, the production of
blackberry in the Republic of
Serbia was in the range of
approximately 5,000 tonnes,

566



Penybnuka Cbpbusa 6Gewe B
obcera npuéansntTenHo Ha 5,000
TOHa, [OCTUraKm roguHa
npoaykuusa ot okosio 10.000 ToHa
no kpasi Ha 907 roguHn (Sevarlic
et al, 1998). B pamkute Ha
3HaYUTEeNIHO  KpaTbkK  nepuoa,
Hawara cTpaHa CTaHa Haii-
ronemumar npounssoguten B
EBpona Ha TO3M OBOWEH BuA, U
OCBEH TOBa YETBbPTMAT HaM-
ronsM NPou3BOAUTEN HA KbMUHAN B
ceeta (Strik et al., 2006). lNpe3s
2014, uanata nNpoAykuma Ha
KbnnHn ot 2,800 ha poctura
22,000 ToHa. lNpon3BoAacTBOTO €
Hai-Beye CbCPeaoTOYEHO B peru-
oHa Ha 3anagHa MopaBa, KakTo n
B MoapuHcko-Konybapcku n
3ainiuapckm okpbr (C ynotpeba Ha
HanouTesiIHA CUCTeMU), KaTo Mo-
MaJsIK/M KOJIMYecTBa Ce Mpou3BeX-
Aart B ApYyrn 4YacTu Ha cTpaHara.
KbnvHata e oco6eHo BaxHa 3a
MecTHaTa MKOHOMWKa Ha pervoHa
OKOJI0 MO-HUCKOTO TeyeHne Ha
peka 3anagHa Mopasa (TpbcTe-
HWK, BapBapuH, AnekcaHgposal),
KakTo W OKpb3ute MauBa U
MogpuHmne. OcHOBHaTa XxapakTe-
puctMka Ha Mpou3BOACTBOTO U
M3HOCa Ha KbNuHW B Penybnvka
Cbpbus e ronsamoTo KonebaHve B
KonnyectsaTta, KOeTO ce cryysa
npes pasnuuyHuTe rognHn (Petrovic
et al., 2007). MNoBeye oT 90% oT
npounsseneHuTe KbMUHU ce
N3HACAT 3aMpaseHu.

Mogo6bHO Ha npou3BoauTe-
nnTe Ha MasiHW, NPOU3BOAUTENN-
Te Ha KbMWHW B HawaTta CcTpaHa
N3MNon3BaT pPeLLeTKM B cucTemMara

reaching an annual production of
around 10,000 tonnes by the end
of 1990s (Sevarli¢ et al., 1998).
Within a relatively short period of
time, our country became
Europe’s largest producer of this
fruit species, and also the fourth
biggest blackberry producer in the
world (Strik et al., 2006). In 2014,
the overall production of
blackberry on 2,800 ha reached
22,000 tonnes. The production is
mostly concentrated in the region
of the Zapadna Morava, as well as

the  Podrinjsko-Kolubarski and
ZajeCarski regions (with the
irrigation  systems  deployed),

whereas smaller quantities are
produced in other parts of the
country. The  blackberry is
particularly important for the local
economy of the region around the
lower course of the Zapadna
Morava river (Trstenik, Varvarin,
Aleksandrovac), as well as for the
regions of Macva and Podrinje.
The basic characteristic of the
production and export  of
blackberry in the Republic of
Serbia is the large fluctuation in
guantities that occur between
different years (Petrovi¢ et al.,
2007). More than 90% of the
produced blackberry is exported
frozen.

Similarly to raspberry,
blackberry  producers in our
country tend to use the espalier
growing system.

The advantages of the espalier
include easier and more efficient
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3a oTrnexpgaHe. lNpevmyulecTeara
Ha peweTkara BKIWO4YBaT MO-
NEeCHOTO M Nno-ePeKTUBHO MPUIIO-
XEHVe Ha arpo-TexHuyecku Mmep-
KW; HEBB3MNpensaTcTBaHara ynorpe-
6a Ha malmHn B obpaboTkaTa Ha
noysarta Mexay peposeTe,
3awmTa Ha HacaxaeHusATa npoTuB
6onecTtun, BpeauTenn N NneBesnwu,
TOpeHe; Mno-paBHOMEPHO pasnpe-
feneHne B Yy3psiBaHeTO W MO-
[06pO KayeCcTBO Ha MJIOAOBETE;
no-Ao6po 3asgpaBsBaHe Ha CTbO-
nara 3a crefpawaTta Beretauus,
nognomara 3acunsaHe Ha YCTOW-
4yMBOCTTa CMPSAMO HUCKM Temrnepa-
Typu (PetroviC et al. (2007).

Hai-yecTo oTrnexaaHus
COPT B HaluWTe HacaxgeHus e
"YayaHcka OectpHa" ("OupkceH
TopHnec" x "bnek catuH"), copT,
KOMTO e oTrnexpaaH B 3cnenosa-
Te/ICKA MHCTUTYT NO OBOLWAPCTBO,
Yayak, 1 ce oTrnexpga B 06L0TO
npomnssoacteo ot 1997. OcseH
npeobnagasawMaTr B MUHa/IOTO
"TopHpUin”, nma HOBW COPTOBE,
KOWUTO MOCTENEeHHO Ce BbBexaar B
NPOM3BOACTBOTO, KaTo Hanpumep
"Jlox Hec", "UecTbp TOpHNEC" un
"Tpunbn KpayH".

BucokoxpacTtoBa cnHsA 60pOBUHKA.
Mpe3 usMuHanuTe HSKOMKO roamu-
HW, CbLLECTBYBa yBe/M4YaBaHe Ha
npou3BoaAMTeNUTEe U Npeanpuema-
ynTe B ONpPeAesieHn paiioHn Ha
Penybnuka Cbpbud, kouto ca
HaCo4YeHN KbM Cb3aBaHe Ha HOBM
WHTEH3MBHN  HacaxaeHuss  oT
BMCOKOXpacTOBa CUHS GOPOBMHKA.
NHTepecbT Ha Npou3BOAMTENUTE

application of agro-technical
measures; undeterred use of
machinery for treatment of soil in
between the rows, protection of
plantations against diseases, pets
and weeds, fertilisation; more
evenly distributed ripening and
better  fruit quality; better
hardening of canes for the next
vegetation, enabling improved
resistance to low temperatures
(Petrovic et al. 2007).

The most commonly grown
cultivar in our plantations is
‘Cactanska  Bestrna’  (‘Dirksen
Thornless’ x ‘Black Satin’), a
cultivar that was bred in the Fruit
Research Institute, Cacak, and
has been grown in general
production since 1997. In addition
to the formerly dominant
‘Thornfree’, there are new cultivars
that are gradually introduced into
production, such as ‘Loch Ness’,
‘Chester Thornless’ and ‘Triple
Crown’.

Highbush blueberry. Over
the past few years, there has been
an increase among the producers
and entrepreneurs in certain
regions of the Republic of Serbia,
directed towards establishing new
intensive plantations of highbush
blueberry. The interest of the
growers in the prospective
production of blueberry in our
country and other countries in the
region of Former Yugoslavia has
been additionally reinforced by the
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B MEPCNeKTMBHOTO MNPOU3BOACTBO
Ha 60pPOBUHKM B HallaTa cTpaHa u
APYTY  ObpXaBW B pernoHa Ha
6uBwa Horocnasnsa e [AONbHU-
Te/IHO 3acuiieH oT nonynsapusnpa-
He 1 nocrfiefoBaTesiHoO npuiaraHe
Ha TexXHO/0rMs No OTrNexaaHeTo
npeictaBeHa B paMKuTe Ha
NPOEKT o3arnaBeH "BbBexaaHe Ha
HacaxaeHns CbC CUHU BOPOBUHKM
B 06WMHa Apunie npu Mankm u
CpefHu VHULMaTMBKN U npeanpue-
Maun"  (2006), wm3NbLMHEH OT
N3cnepoBatenckm WMHCTUTYT MO
oBoLlapcTBo B Yauak (Leposavic
et al., 2010). OT nbpBOHaAYas/HO
3acageHute 12 ha B Apune,
obwara nsow, ¢ 6GOPOBUHKOBU
Hacax/eHua B Hawara cTpaHa ce
e ysennumna Ha 220 ha, roguwHa
npoaykums okosio 280 ToHa € Hail-
BMCOKO KayeCcTBO MNoAoBe e
oTyeTeHa npes 2014.

Mpu cb3gaBaHETO Ha Hacax-
OEHNA C BMCOKOXpacToBu 6OpPO-
BMHKW, Hai-4ecTo u3nos3BaHa e
XpactoBugHata cuctema. Pas-
CTOAHMETO MeXxay pefoBeTe e B
obcera 2.5-3 m, c pascTosiHue B
pamkute Ha pegoseTe oT 1 m (3a
no-cnabo pacTtsawm copToBe) Wau
15 m (3a cunHo pacTawm
copTose).

MoBeyeTo  BMCOKOXPacCTOBMU
copToBe OOpPOBWHKM Cca camo-
onpawsauwi; obave, 3a fga ce
noggbpxa no-epekTMBHO onpatu-
BaHe, Cce npenopbyBa Ha NPoun3Bo-
antenute ga oTrnexaar pas/inyHun
COpTOBE, KOUTO CbLO Taka Ja
MoraT da nogabpxaT KpbCTOCaHO
onpawsaHe (Leposavi¢, 2014). B

popularisation and  consistent
implementation of the growing
technology presented within the
project titled ‘Introduction of
plantation growing of blueberry in
Arilje municipality within small and

middle enterprises and
entrepreneurs’ (2006),
implemented by the Fruit
Research Institute in Cacak

(Leposavic¢ et al., 2010). From the
initially planted 12 ha in the area of
Arilje, the total area under
blueberry plantations in our
country has grown to around 220
ha, with the annual production of
around 280 tonnes of highest
quality fruits, recorded in 2014.

In setting up the highbush
blueberry plantations, the most
commonly used system is the
bush system. The distance
between the rows is in the range
2.5-3 m, with the distance within
the rows set at 1 m (for less
vigorous cultivars) or 1.5 m (for
vigorous cultivars).

Most of the highbush
blueberry cultivars are self-fertile;
however, in order to sustain more
efficient fertilization, the producers
are recommended to grow multiple
cultivars, which can support cross-
pollination as well (Leposavi¢,
2014). In our country, the most
commonly grown cultivars in
blueberry  plantations include
‘Duke’ and ‘Bluecrop’, followed by
‘Reka’, ‘Ozark Blue’, ‘Nui’, ‘Huron’
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Hallara cTpaHa, Hal-4yecTo
oTrnexgaHute coptoBe C 6opo-
BMHKOBW HacaxeHus BKI4YBar
“Ak" 1 "bnykpon", cneasaHu oT
"Peka", "Osapk 6ny", "Hwown",
"XypoH" n "[Opennsp".

Kacuc, 4yepBeHO wn 65510
dopeHCcKo rposge. Bbnpeku
61aronpUATHATE arpo-eKosIorMyHm
YC/IOBUA W OTHOCUTEJIHO JiecHa
TEXHOJ/IOTUA Ha OTIniexaaHe, Kacu-
CbT, YEepPBEHOTO N 65710 PPEHCKO
rposge ce oTriexgar psagko B
HalaTta cTpaHa, Taka 4ye ouuun-
a/lHata CcTaTUCTMKa He CbAbpXa
JaHHM 3a MpoAyKuMsaTa Ha Tesu
OBOLLHM BUOOBE.

CopTbT Kacuc "YHauvaHcka
UbpHa", KOWTO e C Hah-gobpo
KayecTBo, (OTrniexgaH c camoon-
pawBaHeTo Ha "MonuHr pxet") e
oTrnexgaH B W3cnepoBaTesicku
WHCTUTYT NO OBOLWapCTBO, Yauvak,
M npucbCcTBa B MPOAyKUMATA OT
1997.

n3BOAN

Bb3moxHocTute Ha Peny6-
nvka Cbvpbus, oT rnegHa Tovka Ha
KMMaTUYHW, MOYBEHU, opTorpad-
CKW, XWAPOJSIOTUYHN W YOBELLKU
pecypcu, nogkpeneHn c noaxoas-
WO W UAMOCTHO NPUIOXEHNE Ha
HayyHUTe Mo3HaHuA, LWe pJdagat
Bb3MOXHOCT Ha Hal-noaxoaaLms
M Hali-epekTMBEH HauMH  3a
HanpeAbk B OBOLUHUA CEKTOp,
npaBelikn ro egnH OT CTb/iboBETE
Ha HalleTo CeJiCKO CTOMNaHCTBO U
HauWOoHasIHO pa3BuTue.

and ‘Draper’.

Black, red and white
currant. Despite the favourable
agro-ecological conditions and the
relatively simple growing
technology, the black, red and
white currant are rarely grown in
our country, so that the official
statistics contain no data of
production of these fruit species.

A top quality black currant
cultivar ‘Cacanska Crna’ (raised
through self-fertilization of ‘Malling
Jet’) was bred at the Fruit
Research Institute, Cacak, and
has been present in the production
since 1997.

CONCLUSIONS

The potential of the Republic
of Serbia, viewed from the aspect
of climatic, soil, orthographic,
hydrological and human resources,
supported with the adequate and
comprehensive implementation of
scientific knowledge, will enable
the most expedient and most
efficient path for the advancement
of the fruit-growing sector, making
it one of the npillars of our
agriculture and national
development.
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BnarogapHocTu

ToBa n3cnefBaHe e
M3BBPLUEHO 4Ype3 nogkpenara Ha
MVHMCTEPCTBO Ha 06pa3oBaHMETO,
Haykarta n TEXHO/I0TMYHOTO
pa3sutne Ha Penybnuka Cbpbus,
MpoekT Ne 31064.
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PE3IOME

B 3aBucmmocCT OT copTa, n/ojose-
Te OT CUHW CAVMBW ca npefHasHayeHu
OCHOBHO 3a flecepTHa KOHCyMaLusi; 0CBEH
TOBA, TEXHUTE KOMOMHMPAHWN XapakTepuc-
TUKW TV NPaBAT NOoAX0oAALWN 3a npepaboT-
Ka ¥ npomnssexgaHe Ha pasIMyHu NpoaykK-
Tn. MNnogoBeTe OT CUHW CNMBU MpegHas-
HayeHn 3a ob6paboTka (CyLIEeHW CrinBW,
6peHaun, cCok, KOHUTIOp, Mapmanan) ce
npuévpatr B nepuoj Ha TEXHOM0rMyHa
3panoct. ViMeHHO B Tasu ha3a cbAbpxa-
HWeTO B M/I00BETE Ha CyXu pasTBOPUMU
BELLeCcTBa, 3axapu WU Apyrn XpaHuTenHu
BelllecTBa € Haii-Bucoko. lnogoseTte ca
MHOF0O COYHW, MO MPUHLUUMN apomaTtHu U
BKyCHM (MiSi¢, 1996).

N3mexpy coptoBeTe, KOUTO 0O6U-
yainHo ce oTtrnexgar B Cbpbus u B no-
06WMpHMSA palioH Ha EBpona ca "YauaH-
cka nenoTtuua" n "CteHnen", kato u aggata
copTa ca M3K/IUYUTENIHO MOAXOo4AWM 3a
CyLleHe 1 Npou3BOLCTBO Ha 6peHan. Cb-
Lo Taka, NnomysspeH mexay npousBoau-
Tenute e copt "Mungopa', KaTo No-cKopo
WHTpOAyUMpaH COPT; BBLMNPEKM TOBa
OCBEH, Ye e NoaxoAsLy 3a CylleHe, Toi ce
ynotpebsisa M 3a MpscCHa KOoHCymauwus

SUMMARY

Depending on the cultivar, plum
fruits are primarily intended for table
consumption; alternatively, their combined
traits make them conducive to processing
and making of different products. Plum
fruits intended for processing (prunes,
brandy, juice, jam, marmalade) are
harvested at the time of technological
ripeness. It is in this phase that the fruits’
contents soluble solids, sugars and other
nutrients are the highest. The fruits are
very juicy, typically aromatic and tasty,
(MiSi¢, 1996).

Among the cultivars that are most
typically grown in Serbia and in the wider
region of Europe are ‘Catanska lepotica’
and ‘Stanley’, both being cultivars highly
suitable for drying and production of
brandy. Also popular among growers is
‘Mildora’, as a more recently introduced
cultivar; however, in addition to its
suitability for drying, it is also readily used
for fresh consumption (Mitrovi¢ et al.,
2006; Mitrovic, 2012). Modern
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(Mitrovi¢ et al., 2006; Mitrovi¢, 2012).
CbBpeMeHHUTE TEeXHOMOrMN 3a CylleHe
Ha CWMHW CNUBWM M3UCKBAT MiofjoBeTe Ja
6bOaT C BWUCOKO KauyecTBO U efHaKbB
pasmep u Terno (Mitrovic et al.,, 2000).
MofobHM M3NCKBaAHMS Ce MOoCTaBAT 3a
nI040BE M3M0/3BaHUM B NPOU3BOACTBOTO
Ha OpeHAM WM Nofo6HU NPOAYKTU OT
XpaHUTeIHO-BKycOBaTa MPOMULLIEHOCT U
fomMakuHcTBOTO (Popovit et al., 2006).

CbBpPEMEHHOTO, BUCOKO WHTEH3UB-
HO OBOLLApPCTBO BCE MOBe4Ye 3aBUCK OT
rbcToTaTa Ha HacaxieHusTa, nopaau
npemmyLLecTsaTa, KOMTO ce NposBsBarT C
ronsMo  Bb3AeNCTBME  OKasaHo  npwu
HauasoTo Ha nnogofaBaHeTo, A06MB Ha
ObpPBO M eAuHMLA NoW, Kakto U
kayecTBO Ha nnogoseTe MiCiC et al
(2006), Cmelik et al. (2006), Peppelman
et al. (2007), Mileti¢ et al. (2011).

MIMeHHO nopagun Te3n NpUYMHK K3-
CrefIBaHETO € NPOBEAEHO BbPXY B/IUSIHU-
€TO OKa3aHO OT rbCToTaTa Ha 3acaxjaHe
BbpPXY KauyecTBOTO W XapakTepucTuknTe
Ha nnoja Ha u3cnefBaHuTe COPTOBE BbB
dhasaTa Ha TEXHONOrMYHA 3PSIOCT.

KnouoBn aymun: CuHA  CNKBa,
COpT, Pa3CcToOsfHME Ha 3acaxjaHe, nnog,
[,061B, pa3TBOPMMO CYXO0 BELLECTBO

yBO/

B 3aBucMmoCcT OT copTa,
naofoBeTe OT CMHU C/IMBU OCHOB-
HO ca npefHa3HayeHun 3a fecepr-
Ha KOHCymMauusi;, OCBEH TOBa,
TeXHUTe KOMOVHMpPaHWN xapakTepu-
CTMKU W MpaBAT NoaxoAaswm 3a
npepaboTtka M npousBexpgaHe Ha
pasnnuyHn  npoayktu. lnogosete
OT CUHW C/IMBW NpefHa3HayeHn 3a
o6paboTka (CyweHun cnmeu, GpeH-
AN, COK, KOHMTIOP, Mapmasiag) ce
npubupar B Nepuos Ha TexHOs0-
rMyHa 3psanoct. IMeHHO B Tasu
haza cbabpxaHMeTo B NaogoBeTe
Ha Cyxu pas3TBOpMMM BeLLEeCTBa,
3axapu M ApyrM  XpaHuTesiHu

technologies for drying plums require that
the fruits be of high quality and uniform in
size and mass (Mitrovi¢ et al., 2000).
Similar requirements are posed for fruits
used in production of brandy or similar
food-industry or household products
(Popovic et al., 2006).

Modern,  highly-intensive  fruit-
growing is increasingly dependent on
densely-planted orchards, owing to
advantages that are manifested in a big
impact made on the start of fruit-bearing,
yield per tree and unit of area, as well as
the fruit quality Mici¢ et al. (2006), Cmelik
et al. (2006), Peppelman et al. (2007),
Mileti¢ et al. (2011).

It is for these reasons that a study
has been conducted of the impact made
by the density of planting on the quality
and characteristics of the fruit of the
examined cultivars in the phase of
technological ripeness.

Key words: plum, cultivar, planting
distance, fruit, yield, soluble dry matter

INTRODUCTION

Depending on the cultivar,
plum fruits are primarily intended
for table consumption; alternative-
ly, their combined traits make them
conducive to processing and
making of different products.

Plum fruits intended for processing
(prunes, brandy, juice, jam,
marmalade) are harvested at the
time of technological ripeness.

It is in this phase that the fruits’
contents soluble solids, sugars and
other nutrients are the highest.
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BelwecTsa € Han-BMcoko. nopo-
BETe ca MHOro COYHM, MO MPUHLMN
apomartHu 1 BkycHu (MiSi¢ 1996).

N3mexngy coptoBeTe, KOWUTO
obuyariHo ce otrnexgar B Cbpbus
M B NO-OOWMPHUSA paioH Ha
EBpona ca "HauyaHcka nenotuua” n
"CTeHneii", kato n ggarta copra ca
N3KIOYMTESTHO  NoAXoAasawm  3a
CyLLeHe 1 NPon3BOACTBO Ha pakus.
Cbwo Taka nonynspeH Mexay
npovssoauTenurte e copt
"Munngopa", KaTo Nno-CKOpo WHTPO-
AyuupaH CcopT; BbBMpPeKn ToBa
OCBEH, Ye e MoAX0AsLL 3a CyLleHe,
TON ce ynoTpeb6siBa U 3a CcBexa
koHcymaums (Mitrovi¢ et al., 2006;
Mitrovi¢, 2012). CbBpeMeHHUTe
TEXHO/IOTMM 3a CYyLUEHE Ha CUHU
CMBM un3ucCKBaT Msjofosete Ja
6bAar C BUCOKO KauyecTtBO U
efqHaKkbB pa3mep u Terno (Mitrovi€
et al., 2000). Mogo6HN n3nckBaHUs
ce MnocTaBAT 3a M/040Be U3Mos-
3BaHM 3a MNPOU3BOACTBOTO Ha
pakus uam nogo6HU MNpPoAayKTh OT
XpaHUTesIHo-BKycoBaTta MPOMMULL-
NEHOCT 1 goMakuHcTBoTO (Popovic
et al., 2006).

CbBpeMEHHOTO, BWCOKO WH-
TEH3MBHO OBOLLAPCTBO BCE NoBeYye
3aBuUCK OT rbCcToTara Ha Hacaxje-
HUATa, nopagn npeumyliecTsarta,
KOUTO Ce nposBABaT B T0/IIMO
Bb3eNTBMEe oKazaHOo Npu Havaslo-
TO Ha nnogogasaHeTo, A0OMB Ha
AbPBO M eauHUUA Nol, Kakto u
KauecTBOo Ha nnogoseTe MiCiC et
al. (2006), Cmelik et al. (2006),
Peppelman et al. (2007), Mileti¢ et
al. (2011).

NmeHHO TEe3n

nopaau

The fruits are very juicy, typically
aromatic and tasty, (MiSic, 1996).

Among the cultivars that are
most typically grown in Serbia and
in the wider region of Europe are
‘Cacanska lepotica’ and ‘Stanley’,
both being cultivars highly suitable
for drying and production of
brandy. Also popular among
growers is ‘Mildora’, as a more
recently introduced cultivar;
however, in additon to its
suitability for drying, it is also
readily used for fresh consumption
(Mitrovic et al., 2006; Mitrovic,
2012).

Modern technologies for drying
plums require that the fruits be of
high quality and uniform in size
and mass (Mitrovi¢ et al., 2000).
Similar requirements are posed for
fruits used in production of brandy
or similar  food-industry  or
household products (Popovic et al.,
2006).

Modern, highly-intensive fruit-
growing is increasingly dependent
on densely-planted orchards,
owing to advantages that are
manifested in a big impact made
on the start of fruit-bearing, yield
per tree and unit of area, a well as
the fruit quality Mici¢ et al. (2006),
Cmelik et al. (2006), Peppelman et
al. (2007), Mileti¢ et al. (2011).

It is for these reasons that a
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NPUUMHY n3cnenBaHeTo e
NPOBEAEHO  BbPXY  B/IUSIHUETO
oKazaHo  OT  rbcToTata  Ha

3acaxgaHe BbpXy Ka4yecTBOTO U
XapakTepucTukuTe Ha nnoga Ha
n3cnefBaHuTe  COPTOBE  BbB
thazata Ha TEXHO/OrMYHa 3PS/IOCT.

MATEPVANT N METO4U

EkcnepvMeHTa/IHOTO  C/IMBO-
BO HacaxjeHve e cb3gaZeHo npes
2007 B paioHa Ha Yauak, kaTo ca
N3M0N3BaHN ceMeHayeTa OT [KaH-
ka (Prunus cerasifera Erhr.) kato
nognoxka. [lpunoxeHn ca pAee
pas/iMyHn 06paboTKn NpU pascTos-
HMEeTO Ha 3acaxpgaHe — 5 X 2 m
(O6pabotka I) M 5 x 4 m
(O6paboTka Il).

B ob6pab6oTka |, n3nbsiHeHue-
TO Ha CbOTBETHUTE MOMOJIOTMYHN
N TEXHUYeCKn Mepku nognomara
dhopmmpaHeTo Ha mMoaucpuumpaHa
dopma Ha oTrnexgaHe — BpeTeHo-
BUAEH XpacT, C NPOMEHN B noape-
XOAHeTo, NOMTOXEHNETO N B6pos Ha
CKeJ/IeTHU KOJIOHW, KaTo ce 3arou-
He OT ocHoBaTa W ce CTUrHe Ao
Bbpxa Ha KopoHarta. Mo To3u Ha-
Y/H, € Bb3MOXHO Aa ce perynvpa
pasBMTMETO Ha BeretatMBHaTa
mMaca B MO-BMCOKUTE yyacTbUM Ha
KopoHaTa, M BbB (popmara Ha
NAO0LOHOCHUTE K/TOHKU M TPbHOMO-
[O06HM KoHYeTa. B obpaboTka ll, e
odbopmMeHa Knacuyecka nuMpamn-
fanHa kopoHa. OcBeH cneuunduy-
HUTE MOMOJIOTUYHUN U TEXHUYECKM
MEepPKN NPUIoXKEHN Npn odpopmsiHe-
TO Ha XenaHata dopma 3a oTr/ie-
XOaHe, MPUIOXKEHO € U 3UMHO U
NATHO nojps3BaHe, 3aefHO C

study has been conducted of the
impact made by the density of
planting on the quality and
characteristics of the fruit of the
examined cultivars in the phase o
technological ripeness.

MATERIAL AND METHODS

The experimental plum
plantation was set up in 2007 in
the vicinity of Cacak, using the
seedling of the plum cherry
(Prunus cerasifera Erhr.) as the
rootstock. Two different treatments
regarding the planting distance
were applied, 5 x 2 m (treatment 1)
and 5 x 4 m (treatment II).

In treatment l, the
implementation of corresponding
pomo-technical measures enabled
formation of the modified
cultivation form — the spindle bush,
with changes to the arrangement,
position and number of skeletal
branches, starting from the base
and leading towards the crown top.
In this way, it was possible to
regulate the development of the
vegetative mass in the higher
sections of the crown, in the form
of fruit-bearing branches and
thorny shoots. In treatment II,
classical improved  pyramidal
crown was formed. In addition to
specific pomo-technical measures
applied in shaping the desired
cultivation form, measures off
winter and summer pruning were
also applied, together  with
cultivation of land, fertilisation and
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06paboTka Ha 3emsTa, TOpeHe U
3awmrta  OT  MPUYMHUTENN  Ha
6051eCTV 1 BpeauTesw.

M3BbpLIEHO e n3mepBaHe 3a
Aa ce onpefenaT xapakTepuctukum-
Te Ha nsoja, pasmepuTe Ha KOCTU-
fikata u TernoTo, Tersio N Ob/xKnHa
Ha JpbXkaTta, CbAbpXaHue Ha
Me3okaprna U1 CbAbpXaHue Ha
pa3TBoOpuMM Cyxu BellecTBa. Pas-
MepuTe Ha nnoga, Koctunkara u
ApbXKaTta ca u3MepeHu c guruta-
neH wy6nep ¢ obxsar 300 mm, ¢
pasgenurtesiHa  CnocobHoCcT  OT
0.01 mm, pokato TersnoTo Ha
nnoga e yCTaHOBEHO C TEXHUYECKU
Be3Hu "MeTTnep"”, c TOYHOCT OT
0.01 g. CbabpxaHMeTo Ha pa3TBo-
pUMK Cyxu BellecTBa e onpegere-
HO C AurntaneH Hemckn pedopax-
TomeTbp "KRUSS".

3a uenute Ha niaHyBaHuTe
aHanu3un, npobute OT naogoseTe
Ha "YayaHcka nenotmya" ca
cbOpaHn nNpe3 NbpPBOTO AecCeTaHe-
B/Ye Ha aBrycT, fokKaTo nnogosete
Ha "CTeHnen" ca cbbpaHu B Kpas
Ha aBrycT M Ha4yasloTo Ha cenTtem-
BpW; W Hakpasd, naogosBeTe Ha
"Mungopa" ca cbbpaHu B Kpas Ha
MbpPBOTO AeCeTAHEeBME Ha cenTem-
BpW, T.€. BbB (pa3a Ha TEXHOOMNY-
Ha 3pAOoCT.

[obuBbT e onpefeneH karo
ca cbbpaHu BCuUKM nnogose (OT
neT [ObpBeTa) Ha BCEKM COpT,
cnopen o6pabotka. Cratusita
npeacrassa CpefHuTe U CymMapHU
[o6usm npes  TPU-TOQULLIHNUSA
nepuog (kg/abpBo, ttha n kg/m?).

3cnepsBaHeTo npepcrtaBns-
Ba CpefHnTe pe3ynTtaTtu 3a nepuog,

protection from disease-causing
agents and pests.

Measuring was applied to in
order to determine the parameters
of fruit and stone dimensions and
mass, mass and length of stalk,
content of mesocarp and content
of soluble solids. Dimensions of
the fruit, stone and stalk were
measured using the digital calliper
within 300 mm, with the 0.01 mm
resolution, whereas the fruit mass
was established using the ‘MeTler’
technical scales, at 001 g
precision.

The content of soluble solids was
determined using the ‘KRUSS' -
Germany digital refractometer.

For the purposes of the
planned analyses, the fruits of
‘Catanska lepotica’ were sampled
in the first decade of August,
whereas the fruits of ‘Stanley’ were
sampled at the end of August and
beginning of September; finally,
‘Mildora’ fruits were sampled at the
end of the first decade of
September, i.e. in the phase of
technological ripeness.

The yield was determined by
harvesting all fruits (from five trees)
of each cultivar, per planting
treatment. The paper presents
average and cumulative vyields
over the three-year period (kg/tree,
t/ha and kg/m?).

The study presents average
results over the period of five years
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oT net roanHn (2010-2014), ctatu-
CTUYeckn obpaboTeHn C pgucnep-
CMOHEH aHa/m3 Ha dPuwbLp -—
ANOVA. CteneHTa Ha 3HayMmoCT
Ha pas/vkiTe YCTaHOBEHW BbLB
BPpb3Ka C Ha/IMYMETO Ha efHakBu
napameTpu B CbOTBETHUTE 0b6pa-
60TKM e oTyeTeHa 4pe3 TecT Ha
ObHKaH Cc npar Ha 3Ha4yMMoCT OT
p£0,05.

PE3YJITATU N OBCBb)XOAHE

Mo OTHOWeHMe Ha pasmepa
Ha nfoga n KocTuakaTa, pasr/ex-
[aHUTe CcOopTOBe nokKasBaTr CBOU
COPTOBU XapakTepucTnku. Bbnpe-
K/ Ye He ca yCTaHOBEHW CTaTUCTU-
yecku pasnuums, ce 3abensssa, ve
nnogosete oT ob6bpaboTtka Il nmar
no-rosiiM pasmep.

TernoTto Ha nnoga e B rpaHu-
UuTe Ha ONTUMasIHUTE CTOMHOCTM
3a BCekM eauH OT copTtoBeTe. B
3aBMCUMOCT OT obpaboTkarta, nno-
[oBeTe Ha copT "YayaHcka neno-
TMya" nmat NpubsIM3nTesTHO CbLLO-
TO Terno (36.2 g; 35.8 g), kaTo He
ca OTYETEeHW HUKaKBU CTaTUCTU-
4yeckn 3Ha4YMMmn  pasnuku.  3a
pasnnka OT TOBa, MNJ040BETE Ha
coptoBe "Mungopa” (24.4 g; 25.9
g) un "CreHnein" (33,4 g; 35,9 Q)
nMart no-ronaAmo Terno npu obpa-
60TKa Il, nokassaikm BUCOKMN 3Ha-
YAMM CTaATUCTUYECKU pPasInknm B
cpaBHeHMe C naogoseTe oT obpa-
60Tka |. TernoTto Ha kocTunkaTa He
nokasea 3HayMma 3aBMCUMOCT OT
HauyMHa Ha obpaboTka, U ToBa ce
oTpassiBa BbpPXYy CbAbpPXaHWETO
Ha Me3okapna. He ca ycTaHOBEHM
3HA4YMMKU pas/iMku Mo OTHOLUEHWE

(2010-2014), statistically process-
ed using the Fisher Variance
Model — ANOVA. The degree of
significance of differences
established in relation to the
presence of identical parameters in
the respective planting treatments
was established using the Duncan
test for significance threshold of
p£0,05.

RESULTS AND DISCUSSION

As regards the size of fruit
and stone, the cultivars under
consideration demonstrated their
cultivar characteristics. Although
no statistical differences were
established, it was observed that
fruits from treatment Il had a larger
size.

The fruit mass was within
optimum values or each of the
cultivars. Depending on the
treatment of cultivation, the fruits of
the ‘Cacanska lepotica’ cultivar
had an approximately identical
mass (36.2 g; 35.8 g), recording no
statistically significant differences.
As opposed to this, the fruits of the
‘Mildora” (24.4 g; 25.9 g) and
‘Stanley’ (33,4 g; 35,9 g) cultivars
had a larger mass in treatment II,
showing highly significant
statistical differences in
comparison to fruits from treatment
I. The stone mass did not show
significant dependence on the
cultivation treatment, and this was
also reflected on the content of
mesocarp. As regards the stone
mass and the content of mesocarp,
no significant differences have
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Ha Ternoto Ha Koctuakara Wu | been established in relation to the
CbAbpXaHMETO Ha Me3oKapna BbB | cultivation treatment (Table 1).
Bpb3ka ¢ obpaboTtkaTa (Tabnuuya 1).

Ta6nmua 1. OCHOBHM XapakTePUCTUKM Ha NM/ogoBe U A06UBU OT uU3cneaBaHUTe
copToBe
Table 1. Major characteristics of fruits and yields of examined cultivars

CopT/O6paboTku/Cultivar/Treatments

XapakTepucTukun =
pParampeters ‘CacCanska lepotica’ ‘Mildora’ ‘Stanley’
| T | T | T
ﬂ?’;ﬁ;"”a 406a 419a 372a 32’5 463a 477a
FruriT(C)rﬁm) vai"('j';’ﬁ”””a 355a 37,0a 334a 32’4 351a 360a
ﬁ]eig(er?g's”sa 339a 355a 3l4a 3‘;’3 346a 354a
fg;’;’;]‘;"”a 216a 220a 224a 2‘2{3 266a 283a
s}:gr?:/l(fr:(r?w) WMPOMHA 133a  133a  125a 12’9 141a 144a
ﬁﬁgfr’]‘é"s”sa 80a 79a 77a79a 84a 89a

Terno Ha nnoaa 362a 358a 246b 22° 334b 359a
Fruit mass (g) a
Terno Ha KocTusKata 13a 14a 11a 1 4164 1,8 a
Stone mass (9) ' ’ ' a ' ’
CbAbpXaHne Ha NIo4HO MEco 95,8
Content of flesh (%) >8a  %6la 9Hba T 93a 94T
Terno/mass 86a 92a 56a 59a 99a 10,2 a
MnogHa gpvxka 100 g
Fruit stalk ObXnHa 15,0 a 153a 109a 12,2 212 a 20,5 a
lenght (mm) a
kgltree 728b  948a 451b >0 926b 121a
CpefieH 106uB  kg/abpBO a
Averageyield 902a  442b 556a “0° 1124a 6,03b
kg/tree 364b 474a 226b 2% e0ga  4632b
CymapeH fo6vB  kg/abpBo a
Cumulative yield , 364a 236b 226a "' 6008a 2316b

* CpefHuTe CTOMHOCTM NMOCOYEHN BbB BCEKU pef, 3a BCEKW COPT M MnocneiBaHn OT
efHakB/ OYKBM HSIMAT CTAaTMCTUYECKM 3HAYMMa pasfiuka, cropepg Tecta Ha [bHkaH 3a
MHOroumcneHun nitepsanu 3a P < 0,05.

* Mean values stated in each row, for each cultivar and followed by identical letters are
not statistically significantly different, according to Duncan’s test of multiple intervals for
P <0,05.
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Bbnpeku, ye Ternoto Ha 100
BeHYenmctyeTa € no-rofigsmMo npu
obpab6oTka Il, He ca ycTaHOBeHU
HUKaKBW CTaTUCTUYECKM Pas3/INKN.
CbWwoTto € MNpuiIoXeHO KbM
Ab/DKMHATa Ha BEHYENUCTYEeTO Ha
BCEKM COPT, BbB Bpb3Ka C Npuso-
XeHata o06paboTka. Hail-kbcoTo
BEHYENIUCTYEe e OTKPUTO npu copT
"Mungopa", AokaTo Hal-4bAroTo
npuHagnexun Ha "CrteHnen", kKoeto
CbLLO OTrOBaps Ha TEXHUTE COPTO-
BN XapakTepuctuku. [lnogoseTe
Ha "CTteHnenn" n "UavaHcka neno-
TMua" ca no-6naronpuAaTHU 3a
PbYHO npubupaHe, nopagn no-
AbArMTe UM BeHdenuctyeta. B
CbLIOTO Bpeme, MNjogosBe C Mo-
KbCW BEHYeNucTyeTa ca no-noaxo-
OAWM 3a MeXaHW4yHO npubupaxe,
nopagn dakra 4ye no-Abarute
BeHYenmcTyeTa umar CK/IOHHOCT
Aa nornbwaT Bb34eN-CTBMETO Ha
LWelKbpa, KOeTo BOAM A0 NO-HUCKa
epeKkTMBHOCT npu cboupaHe Ha
pekonTara.

CpegHute fo6MBKM Ha AbPBO
OT pasrnexaaHvute copToBe ca Mno-
BMCOKM npu obpaboTka Il, koeTo
nokassa 3HauMMu CTaTUCTUYECKU
pasnInky B CpaBHEHWEe C njogoBe
B ob6pabotka Il. 3a pasnuka oT
ToBa, Mopagu no-rofisiM 6poii
AbpBeTa, [0o6MBUTE OT eguHUUA
nsoLy ca no-B1Ucokn B obpaboTka I,
CbMbTCTBAHW OT BUCOKM 3HAYUMU
pasnukn. Jobusnte Ha "YauvaHcka
nenotuua” ca no-sucokn ot 49.0%
B CcpaBHeHMe C o6pabotka I,
Aokarto nobumsute Ha "Mungopa” u
"CTeHnein" ca CblO NO-BMCOKM B
obpaboTka | ¢ 52.0% 1 CbOTBETHO

Although the mass of 100

petals was larger in treatment II,
no statistical differences have
been established.
The same is applied to the length
of petal in each cultivar, in relation
to the cultivation treatment
applied. The shortest petal was
found in ‘Mildora’, whereas the
longest belonged to ‘Stanley’,
which also corresponds to their
cultivar characteristics.

Fruits of ‘Stanley’ and ‘Cacanska
lepotica’ are more conducive to
manual harvesting, owing to their
longer petal.

At the same time, fruits with
shorter petals are more suitable
for mechanical harvesting, due to
the fact that the longer petal tends
to absorb the impact of the shaker,
resulting in a lower efficiency of
harvesting.

The average yields per tree
in cultivars under consideration
were higher in treatment |l
showing  significant  statistical
differences compared to fruits in
treatment I. As opposed to this,
due to a larger number of trees,
yields per unit of area were higher
in treatment |, accompanied by
highly  significant  differences.
Yields of ‘Cacanska lepotica’ were
higher by 49.0% compared to
treatment I, whereas the yields of
‘Mildora’ and ‘Stanely’ were also
higher in treatment | by 52.0% and
53.6%, respectively. Identical
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53.6%. EpgHakBn TeHAeHUMM ca
OTYEeTEeHM B CymapHusa [obus oOT
AbpPBO W efuHuua nsow, npes
M3NUTHUA  nepuod, T.e. npe3s
nepuofa Ha MbpBOHAYas/IEH U
Bb3xoAdw, pobus. CymapHute
[obueBn Ha "YauaHcka nenoTtuya”
ca no-sucoku ot 35.2%, B cpaBHe-
Hne ¢ 27.1% npun "Mungopa" u
61.8% npwu "CteHneir". MNonyyeHn-
Te [p[obuBM ca Hah-BUCOKM 3a
"CTeHneii", cnegBaHn OT NO-HUCKU
fobueu 3a "UauvaHcka nenoTtuya”
N Hali-HUCKKM 3a "Mwungopa”, Koeto
OTroBaps Ha TexHuTe COpPTOBU
XapaKTepuCTuKN.

Kakto Gele crnomeHato no-
paHo, nnofoBeTe OT CUHWU C/IMBU
3a npepaboTka ce npubupar BbB
haza Ha TexHonornyHa 3pAsOCT.
B po6aBka KbM OpraHosienTuyHa-
Ta OueHKa, U C uen ga ce onpe-
Aenu  nNpaBWIHUAT MOMEHT 3a
npubrvpaHe Ha pekosiTa, e U3BbP-
leHa OueHKa Ha pasTBopuMUTe
CyXu BeLllecTBa B N1040BETE, KATO
Hal-BaXKeH nokasaren 3a rofgHocCT-
Ta Ha njojgoseTe 3a U3non3BaHe B
TexHonormite Ha npepaboTka.
MnopoBeTe Ha "HYavaHcka f1enoTu-
ua" otbensizBaT CbAbpXaHWe Ha
pa3TBOpPUMM CyXM BellecTBa OT
21.7% (18.6-23.7%) 3a o6paboTka
I, 3a pa3nmka ot 20.1% (18,4-
22.3%) 3a ob6paboTka Il. Cbwmar
napameTbp AoCTuUraT CTOMHOCTUTE
27.7% (24.1-32.3%) un 26,1%
(25.9-27.9%) npu "Munpgopa”, B
cpaBHeHne ¢ 19.0% (16.3-25.2%)
n 18.5% (16.0-23.1%) npu copT
"Ctennen". OuyeBMOHO €, Ye copT
"Munpgopa" ce xapakrepusumpa c

tendencies were recorded in
cumulative yield per tree and unit
of area over the trial period, i.e.
over the period of the initial and
ascending vyield. The cumulative
yields of ‘Cacanska lepotica’ were
higher by 35.2%, compared to
27.1% in ‘Mildora’ and 61.8% in
‘Stanley’.

The generated yields were the
highest in ‘Stanely’, followed by
lower yields in ‘Cacanska lepotica’
and the lowest in ‘Mildora’, which
corresponds to their cultivar
characteristics.

As it has been mentioned
earlier, plum fruits for processing
are harvested in the phase of
technological ripeness. In addition
to the organoleptic assessment
and in order to determine the right
moment for harvesting, evaluation
of the soluble solids content in the
fruits is also performed, as the
most important indicator of the
fruits’ suitability for use in
processing technologies.

The fruits of ‘Cacanska lepotica’
recorded the soluble solids content
of 21.7%  (18.6-23.7%) in
treatment |, compared to 20.1%
(18,4-22.3%) in treatment Il. The
same parameter reached the
values of 27.7% (24.1-32.3%) and
26,1% (25.9-27.9%) in ‘Mildora’,
compared to 19.0% (16.3-25.2%)
and 18.5% (16.0-23.1%) in the
‘Stanley’ cultivar. It is evident that
the ‘Mildora’ cultivar is
characterised by a high content of
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BMCOKO CbAbpXaHne Ha pa3TBopu-
MW CyXuM BelecTBa, KOeTo e
N3K/TIOYNTESTHO BadkHA U CbLLECT-
BEeHa Xapakrepuctuka 3a TO3u
copt. Kato ce wuma npepsup
nepuoja Ha y3psBaHe, cCOpTOBe
"YauaHcka nenotuua” mn "Creh-
nein" ce xapaktepusnpar ¢ BUCOKO
CbAbpXaHne Ha pasTBOPUMU CyXu
BellecTBa BbB (pa3a Ha TEXHOJsI0-
rMyHa 3pS1I0CT Npe3 aBrycT, KOeTo
[OMb/IHATE/THO 3aBUCU OT KInma-
TUYHUTE YC/IOBUSA MO BpeMe Ha
Beretauusa. [llokasatesnHo e, u4e
CbAbpPXaHMETO Ha pasTBOPUMU
CyXu BeLlecTBa He ce pas/imyasa
3HauUMTENIHO Mexay obpaboTkuTte,
Taka ye He e yCTaHOBEHa HuMKakBa
CTaTUCTMYECKN 3HAYMMa pasnunka.
C papyrim gymu, rbctotarta Ha
3acaxjaHe HsMa 3Ha4YMMO Bb3-
[eliCTBME BbBPXY CbAbpPXaHUETO
Ha pasTBOPMMU CyXW BellecTBa
(Tabnuuya 2).

Mo OTHOLWEHMe Ha pasmepa
n TernoTo npu obpaboTka, NNoao-
BeTe Ha wu3cnegBaHuTe CoOpTOBE
rnokassart CBOUTe CTaH4apTHMU Cop-
TOBU XapakTepucTuku. ToBa CbLUO
Taka CbOTBETCTBA Ha [JaHHUTe
oTyeTeHu oT Mileti€ et al. (2014an
2014b), koeTo € npuUCHLLWO 3a
XapakTepucTUKUTe Ha Te3n CopTo-
BE B Nneproja Ha nbpBoHavyasiHa 1
Bb3Xxoaswa npoAyKTMBHOCT. Cb-
LecTByBaLMTEe pas/IMKA ce Mnos-
BsBaT B pe3ynTar Ha arpoTexHo-
JIOTUYHW YCJIOBUA N U3BBbPLLEHUTE
MEpPKWN B TEXHO/IOTMATA Ha OTI/IeX-
faHe.

soluble solids, which is a highly
important and substantial
characteristic of this cultivar.
Considering its ripening time, the
‘Cacanska lepotica’ and ‘Stanley’
cultivars are both characterised by
high contents of soluble solids in
the phase of technological
ripeness and especially during the
ripening phase in the month of
August, which is further dependent
on the weather conditions during
the vegetation.

It is indicative that the soluble
solids contents did not significantly
vary between the treatments, so
that no statistically significant
difference has been established.
In other words, the density of
planting did not have a significant
impact on the content of soluble
solids (Table 2).

As regards the size and
mass per cultivation treatment, the
fruits of the examined cultivars
demonstrated  their  standard
cultivar characteristics. This is also
in accordance with the data
reported by Mileti¢ et al. (2014a
and 2014b), pertaining to the
characteristics of these cultivars in
the period of initial and ascending
productivity. The  existing
differences occurred as a result of
agro-ecological conditions and the
implemented cultivation
technology measures.
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Tabnuua 2. CbaobpXaHve Ha pas3TBOPMMMK CyxXV BellecTBa B M/1040OBeTe Ha
n3cnenBaHNTe COPTOBE CUHU C/NBU
Table 2. Content of soluble solids in fruits of examined plum cultivars

Copt/O6paboTku/Cultivar/Treatments

loanHa » -
Year ‘CacCanska lepotica’ ‘Mildora’ ‘Stanley’
| Il | Il | Il

2010 18,6 18,6 24,1 23,2 18,4 17,4
2011 21,6 20,9 32,3 27,9 25,2 23,1
2012 23,2 22,3 28,1 27,3 18,0 16,6
2013 23,7 18,4 25,7 25,9 17,3 19,3
2014 21,2 20,3 28,1 26,3 16,3 16,0

Mx 21,7a 20,1 a 27,7 a 26,1 a 19,0 a 18,5a

* CpefHuTe CTOMHOCTM NMOCOYEHW BbB BCEKU pef, 3a BCEKM COPT W nocnegBaHu ot
efHakBW BYKBM HAMAT CTAaTUCTUYECKN 3HAYMMa pasfnuka, cnopej tecta Ha JbHkaH 3a
MHorouncneHun nitepsanu 3a P < 0,05.

* Mean values stated in each row, for each cultivar and followed by identical letters are
not statistically significantly different, according to Duncan’s test of multiple intervals for

P <0,05.

MonyyeHnTe Ao6MBKM OTroBa-
PAT Ha NPUHLMNNTE Ha CNBOBUTE
OBOLLHM TpaguHnN C IbCTU Hacax-
heHua. Pesyntatute OT 3acaxpja-
HEeTO [0 TO3M MOMEHT nokassar
NOCTOSSHEH MOAEen, MNpu  KOWTO
yBe/imyaBaHe B 6pos Ha AbpBeTa
Ha eguHuLa naowy CbLio yBenuya-
Ba f06UBWTE, cnopep AaHHUTe Ha
Meland (2001), Miéi¢ et al. (2006);
Cmelik et al. (2006); Peppelman et
al. (2007), Mileti¢ et al. (2011a and
2011b), Bb3 OCHOBa Ha TexXHUTEe
Npoy4YBaHUA BBbPXY MapameTpuTte
Ha [obuBa N XapakTepucTuknTe
Ha nfofa Ha BogewuTe U HOBU
COPTOBE CVHMW CNVBK NPWU pasnny-
HA ycnoBuss Ha ob6paboTBaHe.
Pesyntatute OT u3cnegsaHeTo B
o6s1acTTa Ha KO/IM4ecTBoTo 406MB
OT eAvHuua naow, nokassa, 4e
MOMOJIOTUYHUTE U TEXHUYECKMU
MepkM (OrbBaHe M pask/oHsBaHe
Ha KNOHW W neTopacTun, U3ps3Ba-

The generated yields
correspond to the principles of
densely-planted plum orchards.
The results of the planting thus far
indicate a regular pattern whereby
an increase in the number of trees
per unit of area also increases the
yields, as reported by Meland
(2001), Mici¢ et al. (2006); Cmelik
et al. (2006); Peppelman et al.
(2007), Miletic et al. (2011a and
2011b), based on their studies of
parameters of vyield and fruit
properties of the leading and new
plum cultivars in various cultivation
conditions.

The results of the research in the
domain of the amount of yield per
unit of area indicate that the pomo-
technical measures (bending and
spreading of branches and shoots,
notching) implemented in shaping
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He) N3BbPLUEHM NMpU Cb3[aBaHe Ha
dopmata 3a o06paboTka (Kakto
nocouysat Mic¢ic et al., 2006),
okasBaT B/USAHME  BbPXY MO-
PaHHOTO Hayano W no-rossMa
NPOAYKTMBHOCT B 00paboTkuTe C
Nno-reCTo 3acaxpgaHe. B KOHTpOJSI-
HaTa obpaboTka, KbaeTo e ochop-
MeHa kKnacuyecka nupamugasiHa
KOpOHa, MbpBara pekosata n gobu-
BM Cca MWHMMa/IHW, KOETO e B
CbOTBETCTBME C XapaKTepUCTUKM-
Te Ha dopmaTta Ha o06paboTka
(nopobpeHa nupamuganHa Kopo-
Ha) W Klacuyeckus MeTon 3a
oTrnexaaHe Ha cuHu cnuemn (MisSic
2006).

CymapHuAT fobus 3a nepuo-
[a Ha nbpBOHa4YasiHaTa N Bb3XO-
Aduia NpoAyKTMBHOCT € obuyaeH
3a BCeKu copT. Haii-Bucokute ao-
6uBK ca ot copt "CTeHnen", Konto
HagMnHaBaT "YHauyaHcka 1enoTu-
ua". B CbLLOTO Bpeme, BLNPEKN Ye
ce XxapakTepusumpa C MNO-HUCKa
NPOAYKTUBHOCT, HEWHUTE BUCOKO-
KayeCTBEHW nnogose, 6oratv Ha
pasTBOpPMMU CyXu BeLlecTBa U
o6uM 3axapu AgonpuHacaT ediek-
TMBHO 3a LA/I0CTHaTa CTOMHOCT Ha
CyLLEeHUTe C/IMBM.

Kato ce 3anoyHe oT npeano-
cTaBkarta, Ye 3a ga ce m3nonssar
3a [MpoM3BOACTBO Ha CyLUEHU
C/MBW, N0A0BETE OT CUHU C/INBU
TpabBa fa MMmar CbAbpXaHue Ha
pas3TBOPUMM CyXu BelecTBa nose-
ye ot 18% (MitroviC 2012), moxe
fa ce CTUrHe [0 3ak/Il4yeHuneTo,
ye um3criegBaHuTe cCoOpToBe Mmorart
ycnewHo ga 6baart nsnosi3BaHn 3a
Te3n uenun, ako ca npubpaHn BbB

the cultivation form (as reported by
MiCic et al., 2006), made an
impact on the earlier onset and
larger productivity in the dense-
planting treatments.

In the control treatment, where the
classical pyramidal crown was
shaped, the first crop and vyields
were minimal, which is in
accordance with the
characteristics of the cultivation
form (improved pyramidal crown)
and the classical method of plum
cultivation (MiSi¢ 2006).

The cumulative yield for the
period of initial and ascending
productivity is typical of each
cultivar. The highest yields were
those of the ‘Stanley’ cultivar,
surpassing those of ‘Cacanska
lepotica’. At the same time,
although characterised by lower
productivity, its high-quality fruits,
rich in soluble solids and total
sugars effectively contribute to the
overall value of the prune.

Starting from the premise
that in order to be used for prunes
production, plum fruits ought to
have a soluble solids content in
excess of 18% (Mitrovi¢c 2012), it
can be inferred that the examined
cultivars can be successfully used
to these purposes, when
harvested in the phase of
technological ripeness.
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haza Ha TexHonornyHa 3pssocT.
KonebaHuAata B CbAbpXaHNETO Ha
pasTBOPMMU CYXWN BellecTBa, Kou-
TO ca HabnwgaBaHN BbB Bpb3Ka C
roguHata Ha oTrnexpgaHe, ce
c/yyBat B pe3y/iTaT KakTo Ha Tex-
HOMIOTMYHUTE MEPKM 3a OTI/iexaa-
He u npeobnajasawuTe KiMma-
TUYHW yCNOBMA nNpe3 JageHata
rogvHa, ocobeHo B nepuoga Ha
MHTEH3MBEH pacTeX Ha nnofoBe-
Te npe3 KHW W KN, KaKTo U
TemnepatypHuTe YycnoBus npes
aBrycTt, No BpemMe Ha nepuoga Ha
TEeXHO/1I0rnYHa 3psanoct. OueBngHo
e, Ye nepnoabT 3a npubupaHe Ha
pekontara onpegens CcbAbpxa-
HAETO Ha pasTBOPUMM  CyXM
BelwecTsa B Me3okapna, criopep,
Miletic et al. (2010).

MpnbupaHeTo Ha NnogoBe OT
CMHW C/MBKU 3a NPOWU3BOACTBO Ha
6peHan He e CTPUKTHO CBbp3aHo
CbC CbObPXaHMETO Ha pa3TBOpU-
MW Cyxu BellecTBa. Pekontarta 3a
O6peHan OCHOBHO 3aBUCUK OT Cbb-
pXaHMeTo Ha o06wu 3axapy B
mMe3okapna. B exegHeBHaTa npak-
TVKa, N1ogoBeTe Ha eAuH 1 CbLun
COPT NpefHa3HayeH 3a Npoun3Bo4-
CTBO Ha 6peHAM ce npubupar c
N3BECTHO OT/araHe, cnepg cboupa-
He Ha Ko/myecTBaTa npegHasHa-
YyeHn 3a cyleHe M obpaboTBaHe
3a Apyrvu XpaHuTesiH1 NPoAyKTU.

AKO ce Cbau NO CbAbpxa-
HMETO Ha 06K PasTBOPUMU CyXK
BellecTBa, BCUYKM M3CrefBaHu
copToBe BbB (paza Ha TexXHOJIO-
rMyHa 3pANOCT ca Noaxo4sAwm 3a
n3cywasaHe. ToBa € B CbOTBET-
CTBME CbLO0 M C KpUTEpUUTE NOCOo-

The fluctuations in the soluble
solids contents that have been
observed in relation to the year of
growth, occurred as a result of
both the cultivation technology
measures and the prevailing
weather conditions in the given
year, especially in the period of the
intensive growth of the fruits in
June and July, as well as the
temperature conditions in August,
during the fruit ripening phase.

It is evident that the harvesting
time determines the soluble solids
content in the mesocarp, as
reported by Mileti€ et al. (2010).

Harvesting of plum fruits for
brandy production is not strictly
linked to the content of soluble
solids. The brandy crop is primarily
dependent on the content of total
sugars in the mesocarp. In
everyday practice, fruits of a same
cultivar intended for brandy
production are harvested with
some delay, after picking the
quantities intended for drying and
processing into other food
products.

Judged from the aspect of
the total soluble solids content, all
of the examined cultivars in the
phase of technological ripeness
are suitable for drying. This is also
in accordance with the criteria
reported by Janda and Gavrilovi¢
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yeHu ot Janda n Gavrilovi¢ (1984),
KOUTO TBBLPAAT, Ye NIoAOBETE Ha
CUHN C/IMBU CbC CbAbpXKaHWe Ha
Cyxo BeLlecTBo noseye o1 18.0%
ce wu3nonsear 3a cyweHe. B
CbLOTO Bpeme, copTtoBe "YHauyaH-
cka nenotmua" un "CrteHnen" ca
nogxogsAwm 3a npou3BOACTBO Ha
6peHaun, npubupaT ce BbLB (hasza
Ha TexHosormyHa 3psanocT, B
nocnegHusa nepuog 3a npubupaxe
Ha pekontaTta. Cnopepn Popovi¢ et
al. (2008.), 3a ga oTroBapsaT Ha
Tasn ues, nnofosete Tpabsa Aa
nMaT BUCOKO CbAbpXaHue Ha
3axapy 1 No-ManbK  MPOLEHT
KOCTWU/IKA, KOETO € AOMb/IHUTENIHO
NOTBbPAEHO OT HalwuTe pesynTta-
™. CbWMTEe aBTOPWU MocoysarT, ye
nnogosete Ha copt "CrteHnen"
AaBaT BUCOKOKayeCTBEeHO O6peHaum,
KOEeTO CbLy0 € CBbp3aHo C nepwuo-
[a Ha npubupaHe Ha pekontarta u
KayecTBOTO Ha M/I0AOBETE Ha
BCEKM COpPT, CbI/lacHO u3cnepasa-
HMATa B HacToswara crarua. Cno-
pef CbLinTe aBTOPU, Bb3MOXHO €
Aa ce nonyun 6peHgm ¢ Aobpo
KayecTBO OT nnopose Ha "HayaH-
cka fienotuya”, npu ycnosue ye
Nnpou3BOACTBOTO Ce U3BbLPLUBA Ka-
TO ce 06bpHE HeobXo4MMOTO BHU-
MaHMe Ha BCUYKN TEXHO/I0TNYHU
npoLenypu, KOMTo BK/IKOYBAT (hep-
MeHTauusa Ha cmadkaHuTe naofoBe u
fectunauus; obaye, NpomM3BoACTBOTO
Ha OpeHAM BCe Owe € 3Ha4yuTesHO
No-mMaJsiko OT ToBa Ha "CTeHnei".

N3BOaMU

Cnopeg, pasmepa Ha nnoga u
kocTu/karta, uscnegsaHuTe copTo-
BE rMokasBaT CBOMTE COPTOBM

(1984), stating that plum fruits with
the solid soluble content in excess
of 18.0% are used for drying.

At the same time, the ‘Catanska
lepotica’ and ‘Stanley’ cultivars are
suitable for brandy production,
harvested in the phase of
technological ripeness, in the final
harvesting intervals.

According to Popovic et al.
(2008.), in order to suit this
purpose, the fruits must have high
sugar contents and a smaller
share of the stone in the fruit,
which is further confirmed by our
results. The same authors report
that fruits of the ‘Stanley’ cultivar
yield high-quality brandy, which is
also related to the harvesting
period and quality of the fruit of
each cultivar, in accordance with
the findings presented in this
paper.

According to the same authors, it
is possible to obtain good-quality
brandy from ‘Calanska lepotica’
fruits, provided the production is
performed paying due respect to
all the technological procedures
involving fermentation of the
crushed fruit and distillation;
however, the brandy yield is still
considerably lower than that of
‘Stanely’.

CONCLUSIONS

Regarding the size of fruit
and stone, the studied cultivars
demonstrated their cultivar traits.
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6enesn. Bbnpekn, ye nnogosete
OT o6paboTka Il umaTt no-ronam
pasmep, He ca OTYETEHU HUKaKBM
CTaTUCTUYECKN 3HAUYUMU Pa3SIUKN.

[onemnHata Ha nnoga e B
rpaHuuuTe Ha  onTUMaslHuTe
TUNUYHW XapaKTePUCTUKN 3@ BCEKN
copT. CpegHata maca Ha nnoga
Bapvpa Mexgy v B paMKuTe Ha
copToBeTe, B 3aBUCUMOCT OT 0bpa-
6oTkata M e onpegesnieHa Kakto
cnegsa: "YadaHcka nenotuua”
(36,2 g; 35,8 g), "Mungopa" (24,4
g; 25,9 g) n "CreHnen" (33,4 g;
35,9 g).

Ternoto Ha KocTuikara He
nokassa 3HauuMTesIHO BNUSAHME Ha
obpaboTkarta, KoeTo CbLO ce
oTpassiBa BbPXY CbObpPXaHNETO
Ha mMe3okapna. He ca yctaHOBeHM

HUKaKBW  3HAYUTESIHW  pasInyms
n3Mexay pasnMyHnTe 06paboTKun u
TAXHOTO  Bb3JENCTBUE  BbPXY

NA0OLHOTO TErsI0 U CbAbPXaHWETO
Ha Me3okapna B CbOTBETHUTE
copToBe.

CpegHute gobveu OT AbPBO
npv u3cnenBaHUTe COpTOBE ca Mno-
BMCOKM Mpu BTOopaTa 06paboTKa,
Karo nokassaT 3HauuTesIHu pas/iv-
K/ B 3aBMCUMOCT OT MjiofoBeTe U
obpaboTkara.

Mo-BMCOKNTE CTOMHOCTN Ha
[06VB 3a efvHMLA MSApPKa NPUCHC-
TBaT B 06paboTKa |, KbaeTo onpe-
JeneHnTe pasnuuns ca kKnacudu-
LMpaHn KaTto BUCOKO 3Ha4YMMu. Mpu
"YayaHcka nenoTtuua”, pobusute
npyu obpaboTka | ca NoO-BUCOKM C
49.0% B cpaBHeHMe C 0bpaboTka
I, n cbwata pasnuka pocturat
coptoBe "Mwungopa" n "CteHnein c

Although  fruits from planting
treatment Il had a larger size, no
statistical differences were
determined.

The fruit mass was within the
optimum typical characteristics for
each cultivar. The average fruit
mass varied among and within the
cultivars, depending on the
planting treatment and was
determined as follows: Cacanska
lepotica (36,2 g; 35,8 g), Mildora
(24,4 g; 25,9 g) and Stanley (33,4
g; 35,9 9).

The stone mass did not show
a significant influence of the
planting treatment, which was also
reflected in the mesocarp content.
No significant differences were
established among the different
treatments and their impact on the
fruit mass and mesocarp content in
the respective cultivars.

The average yields per tree in
the studied cultivars were higher in
the second treatment,
demonstrating significant
differences depending on the fruits
and treatment.

Higher values of yield per unit
of measure were present in
planting treatment |, where the
determined differences  were
classified as highly significant. In
Cacanska lepotica, the yields in
treatment | were higher by 49.0%
compared to treatment Il, and the
same difference reached 52.0%
and 53.6% for the Mildora and
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52.0% n 53.6%.

CymapHuAT fobuB OT AbPBO
N eAnHUUa nokasBaT cCbliaTa
TEeHAEeHUMA B paMKuTe Ha nepuoga
Ha un3cneaBaHeTo, T.e. nepuoabLT
Ha MbpBOHA4YaU/IHO M HapacTsallo
nnogopasaHe. CymapHuUAT [00uMB
e no-Bucok ¢ 35.2% npun "YauaH-
Cka popgHa“, pokato npu "Mungo-
pa" n "CteHnei" ca oT4yeTeHM Mo-
BMCOKM CymMapHu Jobusu ot 27.1%
N CbOTBETHO 61.8%.

MnogoBete Ha "YauvaHcka
nenortuuya" ortuitaT ChbAbpXKaHue
Ha pa3TBOpPUMW CyXu BellecTBa OT
21.7% (18.6-23.7%) npwn ob6paboT-
ka |, B cpaBHeHne c¢ 20.1%
(18,4-22.3%) npu ob6paboTka Il.
Cbwuatr napameTbp  gocrturart
cToiiHocTMTe oOT 27.7% (24.1-
32.3%) n 26,1% (25.9-27.9%) npu
"Munpgopa", B cpaBHeHue ¢ 19.0%
(16.3-25.2%) n 18.5%
(16.0-23.1%) npwu copT "CTeHnein".

BbB (hasa Ha TexHosiormyHa
3pAnoCT, NN0o4OBETE Ha n3cnensa-
HMWTE COopTOBe ca noAaxoAdwn 3a
n3cylwasaHe W NPOU3BOACTBO Ha
6peHau.

BNTATO4APHOCTN

i3cnepBaHeTo B HacTosdwaTta
cTaTus € U3BbPLUEHO KaTo 4acT oT
npoekt TR — 31093, chuHaHcMpaH
OoT MwuHncTepcTBO Ha o06pa3osa-
HMeTO, Haykata 1 TEXHOIOTMYHOTO
pa3suTtne Ha Peny6sivka Cbpous.

Stanley cultivars, respectively.

The cumulative yield per tree
and unit of demonstrated the same
tendency within the period covered
by the study, i.e. for the period of
initial and rising fruit bearing. The
cumulative yield was higher by
35.2% in Cafanska rodna,
whereas Mildora and Stanley
recorded higher cumulative yields
of 27.1% and 61.8%, respectively.

The fruits of Cacanska
lepotica recorded the soluble solids
content of 21.7% (18.6-23.7%) in
treatment |, compared to 20.1%
(18,4-22.3%) in treatment Il. The
same parameter reached the
values of 27.7% (24.1-32.3%) and
26,1% (25.9-27.9%) in Mildora,
compared to 19.0% (16.3-25.2%)
and 18.5% (16.0-23.1%) in the
Stanley cultivar.

In the phase of technological
ripeness, fruits of the studied
cultivars are suitable for drying and
production of brandy.
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INFLUENCE OF CUSO4-5H,0 TO SOIL GERMINATION
OF THE SEA BUCKTHORN (HIPPOPHAE RHAMNOIDES L.) SEEDS
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PE3OME
[Monckata KbAHAEMOCT Ha ceme-
Hata Ha o6bnenuxata (Hippophae

rhamnoides L.) e uscnegsaHa B ekcnepu-
MEHTa/lHUTEe ycnoBus Ha WHctutyta no
3emegenve, Ckonve. CemeHata Ha o6ne-
nMxarta ce xapakTtepuampar C BUCOKa 4yB-
CTBUTE/THOCT KbM Taka HapeuyeHus goeHo-
MeH Ha 3arHuBaHe (“damping off* — 6en.
Mn.), MPUYMHEH OT HAKOM MOYBEHUN MbOUNYKM
(Pythium sp., Rhizoctonia solani u T.H.).

M3nonssaHo e cbeanHeHve Ha
CuSO, 5H,0 (koeTo ce e pokasano c
OpraHn4yHoTOo CcU (PyHrMUMAHO Bb3AEN-
CTBME BbPXY pacTeHusTa) npu obpaboT-
KaTa Ha cemeHaTa B TpW KOHUeHTpauuu
(0.5%, 0.12% 1 0.06%).

Haii-ronsim 6poit ouenenn cemeHa-
yeTa ce MosiydaBa Mpv Hai-BMcoKaTa
KoHueHTpauusa (0.5%) Ha CuSO,; 5H,0.
Hail-BUCOKMAT NPOLLEHT Ha KbJTHAEMOCT €
oTyeTeH npu obpabotkata ¢ 0.12%
CuSO, 5H,0. Hali-cunHuAT pactex Ha
ceMeHayeTa e yCTaHOBEH B obpaboTkaTa
C KoHueHTpauma ot 0.06% CuSO, 5H,0.
Mpu n3cnefBaHe Ha KOHUEHTpauusata Ha
CbeMHEHNETO €  OoT4YeTeHo  cabo

SUMMARY

The soil germination of Sea
Buckthorn (Hippophae rhamnoides L.)
seeds is investigated in experimental
conditions in Institute of Agriculture,
Skopje. The Sea Buckthorn seeds are
characterized with high sensitivity for so-
called “damping off” phenomenon caused
by some soil fungi (Pythium sp.,
Rhizoctonia solani etc.).

It is used compound of
CuSOQ,-5H,0 (which has a proven as
organic fungicide influence on plants) in
the treatment of the seed in three
concentrations (0.5%, 0.12% and 0.06%).

The highest rate of seedling
surviving is obtained at the highest
CuS0O,4-5H,0 concentration (0.5%). The
highest percent of germination is
registered at the treatment with 0.12%
CuS0Q,-5H,0. The highest growth of the
seedlings is found in the treatment with
0.06% CuSO,-5H,0 concentration. At
investigated  concentration  of the
compound a little negative treatment
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oTpuLaTenHo Bb3AeNCTBUE BbpXY pacTte-
Xa Ha ceMmeHaveTaTa.

KnouoBn aymu: noscka KbiHse-
MOCT, CEMEHa, CeMeHayeTa, 3arHvBaHe
(damping off), obnenuxa, CuSO, 5H,0

yBO/.

O6bnenuxata e HOB OBOLLEH
BunA4 B MakegoHusa. Ta e nucrtona-
AeH 6041mB XpacT € ObAMM ©
TECHU NINCTa, U XBbNTO-OpPaHXeBU
nnogoBe. YcrtoumBa € Ha CTya,
pasnpocTpaHeHa B EBpona n Asus.
Bcuukn yactn Ha Hippophae, kaTo
naogoBe, /iMcta M CeEMeHa Wn
mMacna, CbAbpXaT MHOro O6Muoak-
TUBHU cbeauHeHus (Efterpi, 2012).
HeliHuTe nnogose M306uicTBaT Ha
ButammHn (A, B1, B12, C, E, K, u
P); donaBoHoOMAM, JIMKONEH,
KapoTteHouau, putocTeponm  u
nmaT rosiiMo TepaneBTUYHO Npu-
NOXeHue, Tbii Kato ca 6oratn Ha
MOLLHN aHTMoKcumaaHTn. Hay4yHoTo
06siICHeHNe 3a (hapmakos/iIorMHOTO
Bb3EeNCTBME Ha TO3W Naog npea-
cTaB/nsiBa MHXMObUpaHe Ha Bb3na-
NIEHNS Ype3 MOHMXKXEeHa NPOMNYCK/N-
BOCT, oTc/nabBaHe Ha honukynap-
HO cTpynBaHe Ha numdouuTn OT
Bb3nasieHaTa CMHOBUA M MNOTUCKA-
He Ha pasnpocTpaHeHneTo Ha
nmmdoounTn. Obnenuxara NOHMXa-
Ba MPUCTLNUTE Ha aHrnMHa, Ucxe-
MUYHUTE €enu30oau, PerncTpupaHu
Ha enekTpokapguorpama, KosiTo
MoXe [Ja Obae cneacTtBvMe Ha
NMOHMXEeHa MUoKapaHa KucnopogHa
KOHCyMauus WUNn MHXnbupaHe Ha
TpombouuTHaTa arperauus, npe-
am3BukaHa ot konareHa (Patel et
al., 2012). TMMasapbT Ha YyHK-

influence is registered on the seedling
growth.

Key words: soil germination, seed,
seedling, damping off, Sea Buckthorn,
CUSO4'5H20

INTRODUCTION

The Sea Buckthorn is new
fruit kind in Macedonia. It is a
deciduous spiny bush with long
and narrow leaves, and orange-
yellow berries. It is cold resistant,
and native to Europe and Asia. All
parts of Hippophae e.g. berries,
leaves, and seed or pulp oils
contain many bioactive compounds
(Efterpi, 2012). Its fruits abound in
vitamins (A, Bi, B2, C, E, K, and
P); flavonoids, lycopene,
carotenoids, phytosterols and
therapeutically important since
they are rich with potent
antioxidants. Scientifically
evaluated pharmacological actions
of this fruit kind are like
inflammation inhibited by reduced

permeability, loss of follicular
aggregation of lymphocytes from
the inflamed synovium and

suppress lymphocyte proliferation.

The Sea Buckthorn reduced
recurrence of angina, ischemic
electrocardiogram which might be
due to decreased myocardial
oxygen consumption and inhibition
of platelet aggregation induced by
collagen (Patel et al., 2012).

The market for functional foods, to
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UMOHA/IHN  XpaHW, KbM  KOWTO
npuHagexu obnenuxarta, ce pas-
pacTBa eXerogHo fnpu CKopocT OT
15% po 20% (Siro et al., 2008).
Obnenuxara npuHagnexm KbM
cemeiictBOo Elaeagnaceae. Hskou
OT HEWHWUTE UNIeHOBE Ce XapakTte-
pusmpaTr ¢ odhopMsiHe Ha asoTo-
doukcmpalim KopeHonno4HU HoAy-
Mo ¢ aktuHomuuet  Frankia
(Montpetit, Lalonde, 1988). 3a no-
O6BbP30TO  pasnpocTpaHeHne Ha
BCEKM HOB OBOLWlEH BuUA, Hau-
B&XHOTO HEL0 e HeroBoTo ecpek-
TMBHO pa3MHOXaBaHe. Tbil kaTo
TEXHUKNTE 3a pa3MHOXaBaHe Ha
OBOLLHM BMAOBE ca Mo-pas3BuUTy,
CblLecTByBaT noseye npegnocras-
KN 3a HEMHOTO pasnpocTpaHeHue.
[loka3aH e ronsm ycrnex BbB Bere-

TaTMBHOTO  pa3MHOXaBaHe  Ha
obsienuxa upes 3pesiv  pesHuuu
(Dhyani et al., 2012). Pa3smHo-

XaBaHETO Ha BUOOBE YpPe3 CEMKa €
TEXHMKa U3NCKBalla MHOIo Bpeme,
KOETO OCBEH TOBa HE MOXe [da

3anasv gobpute 6GUOAOrMYECKN
XapaKTePUCTUKA U MKOHOMUYECKN
KauyecTBa, KOMTO cCa T[EHEeTUYHO

NOEHTUYHM C M3BpaHMTE MaTO4HU
pacteHnsa (Dhyani, 2007). Ho, 3a
LenuTe Ha cesniekymoHHata pabo-
Ta, 4Ype3 wusrpaxgaHe Ha YCTOi-
YABOCT Ha OBOLWIHMA BUA KbM
abnoTnyHMUTE N BUOTUYHN haKTopK
1N 3a BMAOBO pasnpoCcTpaHeHue, e
Heob6xoAuMO fgOa ce oBfagee
reHepaTMBHOTO pa3MHOXaBaHe C
NOKb/IBAHE Ha cemeHa. Hai-cepu-
03HUTe 6o0necTn npu obnenunxara
ca BEepPTULUINIAHO yBSIXBaHe, CTPy-
nsicBaHe, 3arHmBaHe u oy3apuiitHo

which the fruits of the Sea
Buckthorn belong, is increasing
annually at a rate of 15% to 20%
(Siro et al, 2008). The Sea
Buckthorn botanically belongs to
Elaeagnaceae family. Some of its
members are characterized with
forming of nitrogen-fixing root
nodules with the actinomycete
Frankia (Montpetit, Lalonde, 1988).
For faster spreading of any new
fruit kind, the most important thing
is its efficient propagation. As the
techniques for the fruit kind
propagation are more developed,
the more preconditions for its
spreading exist.

It has been proven the vegetative
propagation of Sea Buckthorn, with
great success from hardwood
cuttings (Dhyani et al., 2012).
Propagation of the species by seed
is time consuming technique which

also cannot maintain the fine
biological  characteristics  and
economic properties that are
genetically identical to the
selected mother plants (Dhyani,
2007).

However, for the purpose of the
selection work, trough the fruit kind
resistance building to the abiotic
and biotic factors and for diversity
expansion, the overcome of the
generative propagation, with seed
germination is needed.

The most serious diseases in Sea
Buckthorn are verticillium wilt,
scab, damping-off and fusarium
wilt (Rajchal, 2009). Root rot is
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yBsaxsaHe (Rajchal, 2009). 3arHu-
BaHETO Ha KOpeHW e OCHOBEH
npo6sem npu 103U BMA AOKATO ca
B pascagHuumute. 3arHMBaHeTo Ha
KopeHuTe Ha obnenuxara npu-
ynHeHo oT Rhizoctonia solani, e
OCHOBEH Npo6sieM B pascagHuum-
Te, KOeTO e Mpeyka 3a MacoBOTO
pa3smMHoXaBaHe n LUMPOKOTO
KynTuBmpaHe Ha T03u Bupg (Singh
et al, 2007). [paguHapckarta
60/1leCcT  HapeyeHa  3arHmBaHe
(“damping off”) e npuynHeHa oT
rbONYHN MHGIEKLMM NpefaBalim ce
ypes noysara, U MOXxe ga ce Ccy-
4yu npegn wau cnef NoHWKBaHETO
Ha NoHWuM OT noysarta. lMotucka-
HEeTO Ha 3arHMBaHeTO Ha CeMeHa-
yetata npuymHeHo oOT Pythium
spp. n Rhizoctonia solani e noTeHx-
LMasiHO NPenMyLLLeCTBO 3a U3rpax-
[laHe Ha KOHTeliHep C yncTa cpeja
c komnoct (Scheuerell et al.,
2005). Hsakon oBowHM BuAoOBe ca
no-nogaT/iMBn  Ha  3arHuBaHe,
KaKkbBTO € c/niyyasd c obrsienuxarta.
OnuTHOCTMTE nokasear, 4ye MnoTuc-
KaHeTO Ha 3arHMBaHeTo e MHOro
TPpygHO, nopagy  MOCTOSIHHOTO
npucnoco6siBaHe Ha naTtoreHuTe.
B HawuTe nscnegsaHnsa OTHOBO ce
BpbLamMe KbM (PYHIMUNOHOTO Bb3-
[eACTBME Ha HSAKOW HeopraHuyHu
Cbe[MHEeHUA, Kato MefeH cyndar
(CuSO4 5H;0), ¢ uen pa ce
NMPOBEPN HEroBOTO MOJIOXUTESTHO
UNn  oTpuuaTenHo Bb3AeNCTBME
BbpPXY Kb/IHAEMOCTTA Ha ceMeHaTa
M  NbpBOHAYaA/IHUA pacTex Ha
ceMeHaueTaTa Ha obnenuxara.

major problem in this species at
nursery stage.

Root rot of Sea Buckthorn caused
by Rhizoctonia solani, is a major
problem at nursery stage, which is
a bottleneck in mass multiplication
and broad cultivation of this
species (Singh et al., 2007).

The horticultural disease called
“damping off” is caused by
soilborne fungi and it can occur
before or after the seedlings sprout
from the soil.

Suppression of seedling damping-
off disease caused by Pythium
spp. and Rhizoctonia solani is a
potential benefit of formulating
soilless container media with
compost (Scheuerell et al., 2005).

Some fruit kinds are more
susceptible for damping off
occurrence, which is the case with
Sea Buckthorn. The experiences
show that suppression of the
damping off is very difficult,
because of the continuous
adaptation of the pathogens. In our
investigations we return again to
the fungicide effect of some
inorganic compounds, as Copper
() Sulfate Pentahydrate
(CuS04-5H,0), with aim to check
its positive or negative influence on
seed germination and the initial
growth of the Sea Buckthorn
seedlings.
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MATEPVANT N METO4U

N3cnepsaHo e B/IMAHMETO Ha
pasnnyHata KOHLUEeHTpauus Ha
(0.06%, 0.12% 1 0.50%) Ha CuSO,
5H,O BbBpXy nosickata Kb/HAe-
MOCT Ha CemeHa Ha obnenunxa
copt "®pyraHa', 3a ABe roauHu
(2013-2014) B opaHXepwuiiHm ycno-
BUA. KOHTposiata 4yacT OT cemMeHa-
Ta ca nosvBaHyW camo C AUCTU/IU-
paHa BOja, a pgpyra u4act ca
NMOKb/IHATU B N1labopaToOpHN YCIOo-
Bua. lpu wnscnegBaHe Ha non-
cKkaTa Kb/IHAEMOCT, aslyBuasiHata
noysa e crtepuamMsnpaHa uU ceme-
HaTa He ca 06paboTeHn npsiko, a
ca noamBaHu OTA0JY C pas3TBOp Ha
MefHM cbeanHeHus. CemeHaTta ca
MOYMCTEHM OT oOcTarbluTe Ha
Me3okaprna 1 noarotTBeHu 3a us-
cnepBaHe. V3cnepBaHn ca Tpuae-
CeT CeMeHa B Tpu MOBTOPEHMUA 3a
BCcAka obpaboTka. Kakto 6e cno-
MeHaTo, Kb/IHAEMOCTTa Ha ceMeHa
B naboparopua e nscnegpaHa 6e3
obpaboTka Ha cemeHarta, B YC/lO-
BUS Ha TepmocTat (25°C u 85%
B/IXKHOCT Ha Bb3gyxa). Nosickata
Kb/IHAEMOCT e n3criefiBaHa B yC/o-
BUA Ha cakcuu npu 22°C Temne-
patypa n 60% BNaXHOCT Ha Bb3-
Ayxa. lNMpoueHTbT ouenenu ceme-
HayeTa 1 TEXHUA pacTex CbLOo ca
n3crefBaHu.

PE3YNTATUN NN OBCbXXOAHE
Bcsako niogye Ha obnenuxa-

Ta CbAbpXa efHO KOCTenueo, Si-
ueBngHo cemeHue. lNnogyetata ce
cbbupaT OT MartoyHUTe AbpBETa,
KOUTO Cca B OT/INYHO CBLCTOSAHUE.
Mpean n3cneaBaHETO Ha B/IUSAHU-

MATERIAL AND METHODS

The influence of the different
concentration (0.06%, 0.12% and
0.50%) of CuSO4-5H,0 on the soil
germination of the Sea Buckthorn
variety Frugana seeds, in two
years (2013-2014) green house
conditions, is investigated. As a
control, a part of the seeds is
watered only with distilled water
and another part is germinated in
laboratory conditions. In
investigation of the soll
germination, the alluvium soil is
sterilized and the seeds are not
treated directly, but bottom
watered with copper solutions is
used. The seeds are cleansed
from the mesocarp remains and
prepare for investigation. Thirty
seeds in three repetitions from
each treatment is investigated. As
is mentioned, the laboratory seed
germination is investigated without
treatment of the seed, Iin
thermostat ~ conditions  (25°C
temperature and 85% humidity of
the air). The soil germination is
study in conditions of plant pots at
22°C temperature and 60%
humidity of the air. The surviving
rate of the seedlings and their
growth are also investigated.

RESULTS AND DISCUSSION
Each berry of the Sea
Buckthorn contains one bony,
ovoid seed. The berries are
harvested from the mother trees,
which are in excellent condition.
Before the investigation of the
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€T0 Ha obpaboTkuTe, naboparop-
HOTO MOKbJIBAHE Ha cemeHaTta e
M3BBbPLLIEHO C Uen pga onpepenv
CMoCo6HOCTTa 3a Kb/IHAEMOCT Ha
cemeHaTa 1 ga eiMMuHMpa Bb3Mo-
XHO B/INAAHWE Ha reHoTuna B OnuT-
HUTe pesyntatn. Hai-gobpata
Kb/IHAEMOCT N pacTex Ha BuAaoOBe-
Te ca nocTurHaTu, Kb4eTo ca ypas-
HOBECEHM (pakTopuTe Ha OKONIHaTa
cpepa (Rattan, Tommar, 2013). B
HawmTe nabopaTtopHU OMUTHU YyC-
NIOBUA cfief, OKO/I0 AeceTuHa AHU
cemeHaTa Ha ob6rienuxaTta 3anou-
BaT ga nokwbneat. Cneg 12 gHun, e
pocturHata okono 80% KbnHse-
MOCT. MakcumasiHata Kb/IHAEMOCT
ce cnupa Ha 86% (dur. 1). Pesyn-
TaTUTE Ha HSAKOW M3cregBaHus pas-
KpuBaT, Ye MaKCMMa/IHUAT NPOLEHT
Kb/IHAEMOCT B flabopaTtopHu ycro-
BUS € YCTaHOBEH Mpu 4epBeHa
(89%) n xwvnta ceetnmnHa (Rattan,
Tommar, 2013), KOETO He e cBbp3a-
HO C Hawwus cny4vai (6e3 cBeTNIMHA).

treatments influence, the
laboratory germination of the
seeds is performed with aim to
determine the seed germination
ability and to eliminate the possible
influence of the genotype into the
trial results. The best germination

and growth of species are
achieved, where environmental
factors are balanced (Rattan,

Tommar, 2013). In our laboratory
trial conditions after about dozen
days the Sea Buckthorn seeds
started to germinate. After 12 days,
about 80% germination is reached.
The maximum germination is
cemented at 86% (Fig.1.). The
results of some studies revealed
that maximum germination
percentage in laboratory conditions
is found under red (89%) and
yellow lights (Rattan, Tommar,
2013), which in our case (without
light condition) it is not so relevant.

84%

2%

"

60%

o

48%

36%

24% /

12%

0% T

14 20

OHV cnep 3anaraHe Ha ceMeHa
days after seeds setting

26 32

dur. 1 lMokb/BaHe B nabopaTopHU m3cneaBaHusi Ha cemeHa oT Hippopha

rhamnoides

Fig. 1. Laboratory germination of the seed of Hippopha rhamnoides
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B cbwoTto Bpeme ¢ nabopa-
TOPHUA OMUT, € 3aJ1I0KEeH OMUT OT
cemMeHa 3a onpefensHe Ha nosn-
cKkaTa Kb/iHAeMocT. MefHuTe pas-
TBOPWU Cca NPUroTBEHW TOYHO Mpe-
Ay nonveaHe. CemeHara B Mnoyse-
HW yC/oBUA 3arnoysar fa MNoKb/l-
BaT CbC 3aKbCHeEHWe OT camo
HSAKOJIKO [HW B CpaBHEHue ¢
naboparopHata KbJiHAeMoCT. B
caMOTO Ha4yaslo ce nokassar rosie-
MU pasnums npu obpaboTkuTe.
O6pa6boTtkata c 0,12% CuSOq4
5H,O0 wuma Hal-NoNOXNTENHOTO
B/IMSIHAE HaJ Kb/IHAEMOCTTa Ha
cemeHata. B Tasum o06paboTka
NPOLEHTa Ha Kb/IHAEMOCT € Masiko
no-gobpa OTKO/IKOTO nabopartop-
HaTta Kb/IHAEMOCT. IHaye BCUYKK
Tpy 06paboTKM NMoKasBaT MOJIOXM-
TE/IHO Bb3AeNCTBME BBbPXY Ha4yasloTo
Ha Kb/HAeMOCTTa Ha CeMeHarta, B
CpaBHeHVE C KOHTposiaTa, B KOWTO
cnyyaih gopu n cnepg 14 OHW He e
pernctpmpaHa KbaHaemocT (Pur. 2).

In the same time with the
laboratory trial, is set the trial from
seeds for the soil germination for
determination. The copper
solutions are prepared just before
the watering. The seeds in soil
condition started to germinate with
delay of only a few days compared
with the laboratory germination. At
the very beginning the great
differences are evidenced in terms
of the treatments. The treatment
with 0,12% CuSO,4-5H,0 has the
most positive influence over seed
germination. In this treatment the
percentage of the germination is
slightly better than laboratory
germination (Fig.2.). Otherwise all
three treatments show the positive
influence on the seed germination
beginning, compared to the control
in which case, neither after 14
days the seed germination is not
registered (Fig.2.).

60%

48%

36%

—>—control

—e—0,06%
——0,12%

—4a—0,50%

24% W
12%

X—
0% %/ U

14 26

[OHW cnef 3anaraHe Ha ceMeHa
days after seeds setting

37 48

dur. 2 NMokbaBaHe B rnoyBa Ha cemeHa Ha Hippopha rhamnoides TpetupaHu ¢
pasnuyHa KoHueHTpauma Ha CuSO,4-5H,0

Fig. 2. Soil germination of the seed of Hippopha rhamnoides treated with
different concentration of CuS0O,-5H,0
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[Bete o06paboTkm C no-
BUCOKa KOHLeHTpauma Ha CuSOg4
5H,0 (0,22% wu 0,5%) wumar
CXO4HO MNO-CW/IHO Bb3AelicTBue
BbPXY MOKayBaHETO Ha MNpoLueHTa
Kb/iHAeMOCT  (yBenmMyaBaHe C
23%), 3a pasnuka OT KOHTposiata
n obpaboTkara cbC cnab mMepeH
pastBop CuSO, 5H,0O (0,06%)
(yBenuueHne camo ¢ 7%), 26 gHU
crnef 3acsaBaHe Ha CcemMeHaTta.
Moxe pga 6bae 3abensszaHo, ye
o6paboTkMTe uMaT  No-rofIsiMo
Bb34ENCTBME HaL HayasloTo Ha
Kb/IHAEMOCTTa, MOHEeXe pas/imyuns-
Ta Mexay TAX ocTtasart, noyTu Oo
Kpasi Ha KbJ/IHAEMOCTTa, C WU3KJ/0-
yeHne Ha o6pabotka c 0,5%
CuS0O, 5H,0. B Ta3u obpaboTka,
cnep 26 gHM naBa OCHOBATESTHO
No-rofIiIMO yBesivdyaBaHe Ha npo-
LeHTa Kb/IHAEMOCT B CpaBHeHWe C
obpabotkata ¢ 0,06% CuSO4
5H,0, koeTo B Hayanoto (14 AHu
cnep 3asiaraHe Ha cemeHara) nma
Nno-ronsiMo  Bb3geilcTBMe  Haj
KbfiHAemocTTa. Cnef ToBa, OKOJI0
30 aOHM cnep  3acABaHe  Ha
cemeHarta, Te3n fABe 06paboTku
cTtaBar noytn epgHakeu (dur. 2).
OT cdurypata, MOxe pa 6bae
BUAAHO, 4Ye cnep 37 [HU HAKOWU
ceMeHauyeTa 3anoysar ga 3armear,
NMoHeXe ce nosiBsBa 3arHuBaHe. B
Hayas10To, 3arMBaHeTo Ha CeMeHa-
yetata e Haii-cnabo npu o6pa-
6otka ¢ 0,06% CuSO, 5H,0
(Pur.2.), HO B no-HaTaTblUEH
nepuop ce ycunsa (dwur. 3).

The two treatments with
higher concentration of
CuS04-5H,0 (0,12% and 0,5%)
have an equally higher influence
over the rise of the germination
percentage (23% increasing),
unlike the control and the
treatment with weak copper
solution CuSO4-5H,O0 (0,06%)
(increasing only 7%), 26 days after
sowing the seeds. It can be
noticed that the treatments have
the bigger influence over
beginning of the germination,
because the differences among
them remain, almost to the
germination end, except for the
treatment with 0,5% CuSO,4-5H,0.
In this treatment, after 26 days
comes to substantially the bigger

increase of the germination
percent compared with the
treatment with 0,06%
CuS0O4-5H,0O, which in  the

beginning (14 days after seeds
setting) had the bigger influence
over germination. Then, about 30
days after the seed sowing, these
two treatments become almost
equal (Fig.2.). From the figure, it
can be seen that after 37 days
some of the seedlings start dying,
because the appearance of the
damping off. In the beginning, the
seedlings dying is the lowest at the
treatment with 0,06%
CuS0O4-5H,0 (Fig.2.), but in the
further period it is intensified
(Fig.3.).
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Fig. 3. Surviving of the seedlings (% of live seedlings from setted seeds) treated
with different concentrations of CuS0O,-5H,0

VHTepecHo e fa ce crnomeHe,
4ye BCUYKM Mepku 3a npepoTspa-
TABaHe Ha 3arHWBaHeTo ca npeg-
npueTn, Karto CcTepuaM3vpaHe Ha
cybcTtpata M cakcuute,  [opu
ynotpebaTta Ha AectuavpaHa Boja
B noArotoeBKarta Ha pasTBopuTe 3a
o6bpaboTkMTe, C  eAWHCTBEHOTO
N3K/IOYEHNE, Ye He e U3BbpLUeHa
Ae3nHdekuna Ha cemeHata. Bce
nak, cref OKoMo [ABa Meceua
BCMYKM CeEMeHayeTa OT KOHTponarta
ca 3arMHanu, pgokato 6pos Ha
TpeTupaHute cemMeHaveTta e
yBenmyeH. Camo npu obpaboTkaTta
C MegeH pastsop ot 05% B
nepuopa cnep 75 [p[HU, He e
3abena3aHo nocseABasio 3arvBaHe
Ha ceMeHaueTa, 1 Te ca 34pa-Bu 1 C
HOpMaslHO pas3sutve. B pgpyrute
ABe obpaboTkm (0,06% n 0.12%) c
ohopMAHETO Ha 4yeTupu [0 LWecT
nmcTta BbPXY ceMeHaveTara,
nosBaTta  Ha  3arHuBaHe  ce
MOHWXaBsa, HO BCe OLLe NPUCHCTBA.

It is interesting to mention
that all measures to prevent
damping off have been taken, as
the substrate and pots sterilization,
even usage of distilled water in the
treatments solution preparation,
with only exception-is not perform
the disinfection of the seed.

Still, after about two moths all
seedlings from the control have
died, while the number of the
treated seedling has decreased.
Only in the with 0,5% copper
solution treatment in the period
after 75 days, the further
seedlings dying is not noticed, and
the seedlings are healthy and
normally developed. In the other
two treatments (0,06% and 0.12%)
with forming of four to six true
leaves on the seedlings, the
damping off appearance s
decreased, but is still present.
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Fig. 4. Growth of the survived Sea Buckthorn seedlings

i3mepBaHeTO Ha BUCOYMHa-
Ta Ha ouenenuTe cemeHadeta no-
KasBa cnabo oTpuuaTesiHo BAUS-
HYe Ha MefHUTe pa3TBOpPM BbPXY
pacTtexa Ha ceMeHaveTaTa
(dur.d4). N Taka, HaN-CUNHUAT
pacTex Ha ceMeHayeTa e OT4YeTeH
npn obpaboTkaTa C Hali-cnabus
(0.06%) pa3TBOp, a cemeHa4veTaTa
obpaboTeHn c pastBop oT 0.5% ce
XapakTepusmpar C Haili-cnabus
pactex. B Hayanoto, KOHTPOHK-
Te CcemeHayeTa ca pasBuUTU
[obpe, Te ca no-gobpu ot ceme-
HayeTa TpeTupaHn CbC CU/IeH
mMegeH pasteop (0,12% un 0,5%),
HO ca T[MOB/IMAHN OT MOYBEHM
natoreHu, cnupar pga pacrar u
3arHusar (dwur. 4).

N3BOAN

The measuring of the height
of the survived seedlings indicates
the weak negative influence of the
copper solutions over seedlings
growth (Fig.4.). So, the strongest
seedlings growth is registered at
the weakest (0,06%) copper
solution treatment, and the
seedlings treated with 0,5%
copper solution are characterized
with the weakest growth. In the
beginning, the control seedlings
are good developed, they are
better than seedlings treated with
a strong copper solution (0,12%
and 0,5%), but affected by the soil
pathogens, they stagnated and
died (Fig.4.).

CONCLUSIONS

The investigation shows that
the Sea Buckthorn seedlings are
very sensitive to negative influence

3cnepBaHeTo nokassa, 4e
cemeHayeTaTa OT o6nenuxa ca
MHOI0 4YyBCTBUTE/IHN KbM OTpULa-
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TENIHOTO B/NAHWE Ha MNOYBEHUTE
natoreHn B paHHUTE eTann Ha
pa3BuTMe, KOEeTO BOAN 4O MacoBU
3arybu. YcrtaHoBeHO e, 4e yno-
Tpebata Ha pastBopu Cc CuSOy4
5H,O ponpuHaca 3a NoHWXaBaHe
Ha noBpeanTe Ha cemMeHayeTo OT
3arHmBaHe. Ynotpebara Ha CUHK
pa3tBopn Ha CuSO, 5H,0 (0.5%)
Aasa Nno-B1COK MPOLEHT Ha ouene-
M cemeHayeTa. Ho, cunHute pas-
TBOpM Ha CuSO, 5H,O morat pga
NMOBJ/IUAAT C NOHWXaBaHe pacTexa
Ha cemeHadyeTaTa. [NpenopbyBame
n3nonspaHe Ha CuSO, 5H,0 kaTo
MOMOLLLEH MeTon B KOMOMHAUuMA c
Opyrn MepkKum 1 cpefcTtsa cpeLdy
nosiBata Ha 3arHmsaHe, B nepvoga
Ha MNOKb/IBaHE N B Hayas/l0TO Ha
pacTexa Ha cemeHauyeTaTa.

of the soil pathogens in the early
stages of development, which
leads to the mass losses. It is
determined that the usage of
CuS04-5H,0 solutions contributed
to the decreasing of the seedling
damages from damping off. The
usage of the strong CuSO,4-5H,0
solutions (0,5%) gives the higher
percent of the survived seedlings.
However, the strong CuSO,4-5H,0
solutions can affect in decreasing
of the seedlings growth. We
recommend using CuS0O4-5H,0 as
auxiliary method in combination
with the other measures and
means against damping off
appearance, in the period of the
germination and in beginning of the
seedling growth.
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