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PE3IOME

PaboTtata no cenekums Ha BULLHK
(Prunus cerasus L.) oT ecrecTtBeHa
nonynauus B MiacnegoBaTtencku UHCTUTYT
no osowapcteo, Yavak (FRI) nposege noo
peanu3aumMsi Ha nNeT copTa, KakKTo MU
MHorobponHn obellaBawiy reHoTUNoBe,
KOMTO ca B pa3nun4yHM ¢rasu Ha npouec Ha
OLeHKa.

CneumanHo BHMMaHue e o6bpHaTo
Ha BMWHeBaTa 3apoguvwiHa nnasma oT
permoHa Ha 3anagHa Cbpbus, udmsTo
NpoMeHNuBOCT € 6oraT M3TOYHWMK Ha
pasHoobpasve. GV-6 e eauH oOT
aBTOXTOHHWUTE TEHOTWUMNOBE, KOWTO cnesa
Abnrm roavHu n3nuTaHus B
eKcrnepuMeHTarnHu n NPOMMULLSIEHN
OBOLLIHM TpafyuHU € n3bpaH 3a enNUTeH n e
B Mpouec Ha nMpusHaBaHe M peanu3aums
KaTo HOB copT. B cratuata ca
npeacTtaBeHn pesyntaTu OT TPUTrOAULLIHO
(2016-2018r.) m3cnegBaHe 3a cpoka Ha

SUMMARY

The work on sour cherry (Prunus
cerasus L.) breeding and selection from
natural population at Fruit Research
Institute, Cagak resulted in realization of
five cultivars, as well as in numerous
promising genotypes which are under
different phases of the evaluation
process.

Special attention has been paid to
sour cherry germplasm from the West
Serbia region, whose variability is an
abundant source of diversity.

GV-6 is one of the autochthonous
genotypes, which, after many years of
testing in experimental and commercial
orchards, was selected as elite, and is in
the process of being recognized and
realized as a new cultivar.

The paper presents results of a three-
year (2016-2018) investigation of ripening
time, pomological properties
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y3psiBaHe, NOMOMOMMYHN XapaKTepUCTUKN
(MOPOMETPUYHM N XMMWYHM) U MOSCKa
YCTOMYMBOCT crpsiMo  BfAna pbxga no
yepewwuTe (Blumeriella jaapii) n kadsBso
rHueHe (Monilinia laxa) Ha wsbpaHuTte
obeLlaBaluy reHOTUNOBE, B CPaBHEHUNE C
XapakTepUCTUKNTE Ha copT XenmaHoBa

KOHCepBHa (Heimanns Konserven
Weichsel). WscnegsaHeTo cblwo Taka
BKITIOYBa oLieHKa Ha camo-

(He)CbBMECTUMOCTTa-EKCNEPUMEHT 3a
onpatluBaHe, HabnogeHe Ha pacTexa Ha

norieHoBuTE TpbOU in Vivo
(dbnyopecueHTHa MUKpOCKOMus) "
NnogHMs  3aBpb3 MNpU  PeEXMMUM  Ha
camoonpallBaHe n cBoboaHo

onpaweaHe. GV-6 e paHHO Yy3psiBall
(MbpBa [Oekaga Ha HOHW) TeHoTMN Ha
BWLUHA C egpw MnogoBe C  OTIMYHO
KayecTBO " n3paseHa noscka
YCTOMYMBOCT KbM  MPUYMHUTENW  Ha
donectn no 4vepewwute. Ton € YaCcTUYHO
camoonnoxaaly ce, kKato ce npenopbysa
3a NMPOMMLLISIEHO oTrnexaaHe c

noaxoasLy onpatuuTen, nokpuBalll
CbLUUA Nepuoa Ha UbdTex.
Mopagn cBoWUTe  MOMOXUTENHM

NOMOMOMMYHN U OMOMOrMYHM CBOWCTBA,
GV-6 ce wusnonsea kato poautenn ot
MBXKUOKEHCKA MON B paMKUTE Ha
HacTosdLWara nporpama 3a cenekums Ha
BULWWHKM BLB FRI.

KnrouyoBu gymu: Prunus cerasus
L., aBTOXTOHEH TreHOTWMN, KayecTBO Ha
nrnogoseTe, nofneea YCTOMYMBOCT, CaMo-
(He)cbBMECTUMOCT

yBO[
BuwhHaTta (Prunus cerasus L.) e
anoTteTpannonaeH OBOLLEH BuUA, LLUMPOKO

pa3npocTpaHeH B
YMEPEHOKOHTMHEHTanHara 30Ha,
npouanunsaLy oT ecTecTBeHa
Xnbpuansauus Mexay EBponeicka

yepewa mxymke (Prunus fruticosa Pall.)
W HepeayumMpaH npatlew oT AnBa Yepelua
(Prunus avium L.).

Mopaan nonunnougHata npupoaa
N npogbinkaBalina MexanyBuaoB reHeH
NnoToK, ToBa € nonumMmopdeH BMUA4 C MHOrO

(morphometric and chemical), and field
resistance to cherry leaf spot (Blumeriella
jaapii) and brown rot (Monilinia laxa) of
the selected genotype, compared to the
properties of Heimanns Konserven
Weichsel.

The research also included self-
(in)compatibility —assessment-pollination
experiment, monitoring pollen tubes
growth in vivo (fluorescence microscopy)
and fruit set under self- and open
pollination modes.

GV-6 is an early ripening (first decade of
June) sour cherry genotype with large
and good quality fruits, and pronounced
field resistance to causal agents of cherry
diseases.

It is partially self-fertle, and is
recommended for commercial growing
with an adequate polleniser of
overlapping flowering time.

Due to its positive pomological and
biological properties, GV-6 is used as
male/female parent within current sour
cherry breeding programme at FRI.

Key words: Prunus cerasus L.,
autochthonous genotype, fruit quality,
field resistance, self-(in)compatibility

INTRODUCTION

Sour cherry (Prunus cerasus L.) is
an allotetraploid fruit species widely
spread in temperate continental zone,
originated from natural hybridization
between ground cherry (Prunus fruticosa
Pall.) and unreduced pollen of sweet
cherry (Prunus avium L.).

Due to the polyploid nature and
continued interspecies gene flow, it is a
polymorphic species with many variations
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Bapvauum B CcBouTE MOPMONOTNYHU U
Apyrn GuornormyHu ceolictea. LleHTpanHa
n N3touHa EBpona ca onpegerneHn kato

uenesM Mecta 3a cbbupaHe Ha
3apogMHa nnasma  OT BUWHa B
cenekuMoHHaTa crtparterus. (Lezzoni et

al., 2017). Peguua coptoBe c gobpu
NMOMOJIOrNYHU XapaKkTepuUCTUKN "
YCTOMYMBOCT Ha Gornectn ca nomnyyYeHu
ype3 Ccenekunss Ha MeCTeH COopT MU
KPpbCTOCBaHe Bb3 OCHOBA Ha aBTOXTOHHM
copToBe (Apostol et al., 2011; Szlgyi et
al., 2016; Schuster, 2019).

3a nogobpsisaHe Ha
oBollapctBoTo B Penybnuka Cbpbus,
BULLIHATa € C W3KM4YMTeneH noteHuman
Kakto Mo WKOHOMWMYECKM, Taka W Mo
TPaAMUMOHHM MpuyunHU. 3aema TpeTo
MSCTO B OOLIOTO NNOAOMNPON3BOACTBO U
npeacTaBnsaea (3ae4HoO ¢ ManuHarta) Ham-
BaXHMAT NNOAOB BWA 3@ W3HOC Ha
AbpxasaTta (RadiCevi¢ et al., 2017).

[Mpon3BoACcTBOTO Ha nfnogose OT
BuwHa B PC 3a nepuoga 2011-2020r. e
115 952 ToHa (CTaTtnctndecka cnyxba Ha
Penybnvka Cwvpbusa, 2021r.), kouto ce
N3HACHAT OCHOBHO 3aMpa3eHMu.

Cenekumata Ha  BuwHmM  (P.
cerasus) B WMsacnegoBaTencky WMHCTUTYT
no osowapcteo, Yavak (FRI) gpoBeae oo
pearmsauma Ha net copTa (Cadanski
Rubin, Sumadinka, Sofija, Nevena wu
Iskra), kakTo 1 MHOro6ponHu obeLlaBaLm
reHoTMMNoBE, KOUTO Ca B pasnuyHu dasu
Ha npoueca Ha OLeHKa.

CenekunoHHaTa pabota e
cbobpaseHa C  M3UCKBaHUsITa  Ha
CbBPEMEHHOTO MPOU3BOACTBO Ha BULLHW,
Mo OTHOLUEHME Ha Lenute v NpaBuIHWA
n3bop Ha poauTencku reHoTurnose . T4
uMa 3a uUen ga YyeOHAaKBM >XenaHute
XapaKTepPUCTUKM Ha reHoTurnoBe,
nonyyYeHn OT MNnaHupaHuTe XMbpuaHMU
nonynauuu (QoOMallHW U MHTpoAyLMpPaHu
copToBe, MepcrneKkTMBHU Xxubpuaun) n ot
€eCcTecTBeHUTe nonynauun (aBTOXTOHHU
reHotunu) (Radicevi¢ et al., 2020). Bucok
noteHuman 3a [o6uB, kavecTBa Ha
nnoaoBeTe, NOAXOASLM 3@ NPOMULLIIEHA
npepaboTka w/vnnM npsicHa KOHCyMauwus

in its morphological and other biological
properties. Central and Eastern Europe
were identified as target locations for sour
cherry germplasm collection in the
breeding strategy (Lezzoni et al., 2017).

A number of cultivars with good
pomological traits and resistance to
diseases were obtained by landrace
selection and cross-breeding based on
the autochthonous cultivars (Apostol et
al.,, 2011; Szugyi et al., 2016; Schuster,
2019).

For the improvement of fruit
growing in the Republic of Serbia, sour
cherry is of exceptional potential for both
economic and traditional reasons.
Ranking third in the total fruit production,
it represents (together with raspberry) the
country’s most important exporting fruit
species (RadiCevi¢ et al., 2017).

Production of sour cherry fruits in
RS for the period 2011-2020 was
115.952 tonnes (Statistical Office of the
Republic of Serbia, 2021) which are
mainly exported frozen.

The work on breeding and
selection within P. cerasus at Fruit
Research Institute, Cadak resulted in
realization of five cultivars (Cadanski
Rubin, Sumadinka, Sofija, Nevena and
Iskra), as well as in numerous promising
hybrids which are under different phases
of the evaluation process.

The breeding work is in
accordance with the requirements of the
modern sour cherry production, regarding
the objectives, and the proper choice of
parental genotypes. It aims to unify the
desired characteristics of the genotypes
obtained from the planned hybrid
populations (domestic and introduced
cultivars, promising hybrids) and from the
natural  populations  (autochthonous
genotypes) (Radicevic et al., 2020).

High cropping potential, fruit-quality traits
suitable for industrial processing and/or
fresh consumption (fruit size, fruit/stone
ratio, a high soluble solids content, as
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(pasmep Ha nnoga, CbOTHOLUEHME
Nnoa/koCcTuinka, BUCOKO CbAbpXaHue Ha
pasTBOPMMU TBbLPAWM BELLECTBA, KaKTO U
pobpe ©OamaHcupaHo CbabpXaHue Ha
3axapw/KMcennH1) 1 TOMEPAHTHOCT KbM
B6ana pwvxpga no yepewara (Blumeriella
jaapii (Rehm.) v. Arx.) n kagsBOTO
rHUEeHe (Monilinia laxa/Ader et
Ruhl./Honey ex Whetz.) ca cpeg
OCHOBHMTE  Lenu Ha  cenekuusita
(Radicevi¢ et al., 2018). B gonbnHeHue,
efHa OT uenuTe e MOo-paHeH CPoK Ha
3peeHe, TbW KaTo B TbproBckata Mpexa
HaW-BaXXHUTE  HaNW4YHW COpTOBE  Cce
XapakTepuampaTr C OTHOCUTENIHO KpaTbk

nepunoa Ha 3peeHe. >KenaHu
XapaKTepucTtukmn ca CbLlO
camMoonnoxgaHe (BI/IUJHVITe ce npoasAasat
KaTo HeCbBMECTUMMU, YaCTU4HO

caMoCbBMEeCTMMMN N CaMOCBHBMECTUMU;,
Schuster et al., 2017) wn rogHocT 3a
MeXaHW4YHO npubupaHe Ha pekonTarta

(cpegHa cunma W u3NpaBeH pacTex,
OPYXKHO  y3psiBaHe,  TBbPAOCT  Ha
nnogoBseTe n yCTON4MBOCT Ha
HaTbpTBaHWS, JecHO oTdenswa ce

KOCTUMKa W fMnca Ha M3TUYaHe Ha CoK
npu oTaensHe Ha ApbXxKaTa).

Ha nbpBo MsAcTO e obbpHaTo
BHMMaHWe Ha 3apoguvwHata nnasmva oT
BULLHK OT pernoHa Ha 3anagHa Cbpbus,
YNATO M3MEHUYMBOCT e BoraTt U3TOYHUK Ha
pasHoobpa3une — 3a KIoHOBa Cenekuus u
N3Mnon3BaHe Ha aBTOXTOHHWM FEeHOTMNOBE
KaTo ,KpavHu NpOAYKTN“ B TbProBCKOTO
oTrnexgaHe uUnun npy KOHBEHLMOHANHOTO
oTrnexaaHe (kaTo poauTenu B
nnaHvpaHa xnbpuamsaums). oueHeHn ca
MHOrO OT aBTOXTOHHWTE TEHOTMUIOBE,
KaTo HAKOM OT THAX ca u3bpaHu 3a ennuTu.

GV-6 e reHOTUNn Ha BULLUHA,
oTrnexngaH B OKONMHOCTUTE Ha Yavak
(pervon 3anagHa Cbpbusd) u e B
npoweaypa 3a npusHaBaHe oT
MwHUCTEpPCTBOTO Ha 3eMenenueTo,
ropute u Bogute Ha Penybnvka Cbpbus
ot 2019r.

HacTosiloto wu3cneaBaHe uMmalle
3a uUen pa onpegenu  OCHOBHUTE

well as well balanced sugars/acids
content), and the tolerance to cherry leaf
spot (Blumeriella jaapii (Rehm.) v. Arx.)
and brown rot (Monilinia laxa/Ader et
Ruhl./Honey ex Whetz.) are among the
major breeding goals (RadiCevi¢ et al.,
2018).

In addition, one of the goals is earlier-
ripening season, since commercially the
most important present cultivars are
characterized by the relatively short span
in the ripening time.

Desirable traits are also self-fertility (sour
cherries behaved as self-incompatible,
partially  self-compatible and  self-
compatible; Schuster et al., 2017), and
suitability for mechanical harvesting
(medium vigour and upright growth,
uniform ripening time, fruit firmness and
resistance to bruises, easily detachable
stone, and absence of juice leakage at
stalk separation).

First of all, attention has been paid
to sour cherry germplasm from the West
Serbia region, whose variability is an
abundant source of diversity — for clonal
selection and using the autochthonous
genotypes as L final products® in
commercial growing, or in conventional
breeding (as parents in planned
hybridization).

Many of the autochthonous genotypes
have been evaluated, and some of them
are selected as elite.

GV-6 is sour cherry genotype
grown in the vicinity of Cagak (West
Serbia region), and is under procedure of
recognition at Ministry of Agriculture,
Forestry and Water Management of the
Republic of Serbia since 2019.

This
determine

research was aimed to
the main agronomically
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arpoOHOMMYECKM BaXHM MpU3HaAUM Ha
reHotun GV-6 — nepuog Ha 3peeHe,
Ka4yecTBO Ha MroaoBeTe, YCTOMYMBOCT Ha
NPUYMHUTENN Ha BonecTu nNo YepewnTe n
HMBO Ha CaMOEPTUSIHOCT, B CPaBHEHME
CbC CTaHAapTHMSA copT BuWwHa Heimanns
Konserven Weichsel.

MATEPUAN U METOOU
PactuteneH matepwuan
EkcnepymeHTBT € npoBedeH B
Npoagb/PKEHVME Ha TpU nocrnegoBaTernHu
roguHn (2016-2018) B ekcnepuMMeHTanHa
BUWIHEBa rpagvHa B obekt ,JIlobny” Ha
Nscneposatencku WHCTUTYT no
OBOLLAPCTBO, Yavak, Penybnuka
Cobpbus. NeHoTun GV-6 n ctaHgapTHUAT
copt Heimanns Konserven Weichsel ca
npucageHn BbPXY CEeMEeHHa noAasoxka
AvBa yepewa (Prunus avium L.).
OBowHaTta rpagvHa e cb3fgageHa
npe3 2011r., no paHgomMusupaH 6nokoB
AW3anH Cc neT ObpBeTa B Tpu
NOBTOPEHUS, Ha pa3cTosiHne 4.0 x 2.5 m.
MpunoxeHn ca KOHBEHLUMWOHAMNHM
KYNTYPHU U MOMOTEXHUYECKN MPaKTUKK,

KakTO W KOHTpONn Ha Bpegutenn w“
bonectn.

Mepwopn Ha 3peeHe "
MOP(OMETPUYHN  XapaKTEPUCTUKN  Ha
nrnoposeTe

CpoKbT Ha 3peeHe ce onpegensi B
nepvoga Ha nbriHa 3panoct (etan 89, no
ckanata BBCH; Meier, 2018).

ManonsBaHu ca CTaHOapTHU
MOpcOMETPMYHN MEeToaM 3a OLeHKa Ha
TErnoTO Ha nnopa, KocTuikata w
apbXxkaTa, pasmepu Ha nnoga
(BucoumHa, wuvpuHa wn pebenuHa) u
ObIMKMHA Ha ApbXxkarta Ha npoba oT 75
nnoga (25 nnoga oT NOBTOpPEHue).

dopmarta Ha nnoga ce onpegens
cropes nokasaTenute 3a  AbIKWHA’
wwupuHa™’ gebenuHa™, a CbOTHOLIEHWETO
Ha KOCTurkaTta, KaTo NPOLEHT OT 00LWoTOo
Terno Ha nnogaa.

XMMUYEH cbCTaB Ha MoAoBETE

Onpegenexn ca cnegHuTe
nokasaTenu: cbabpXKaHue Ha
pasTBOpMMM  CyxM BellecTBa (4pe3

important traits of genotype GV-6 -
ripening time, fruit quality, resistance to
causal agents of cherry diseases and the
level of self-fertility, in comparision to the
standard sour cherry cultivar Heimanns
Konserven Weichsel.

MATERIAL AND METHODS

Plant material

The experiment was conducted
over the three consecutive years (2016-
2018) in an experimental sour cherry
orchard at ,Ljubi¢“ facility of Fruit
Research Institute, Cadak, Republic of
Serbia.
The genotype GV-6 and standard cultivar
Heimanns Konserven Weichsel were
grafted on wild cherry (Prunus avium L.)
seedling.

The orchard was established in
2011, in a randomized block design with

five trees in three replications, at a
distance 4.0 x 2.5 m.
Conventional cultural and

pomotechnical practices, as well as pest
and disease control were applied.

Ripening time and morphometric
characteristics of fruits

Ripening time was determined in
the period of full ripeness (stage 89,
according to BBCH scale; Meier, 2018).

Standard morphometric methods
were used for the evaluation of fruit,
stone and stalk weight, fruit dimensions
(height, width and thickness) and stalk
length, on a sample of 75 fruits (25 fruits
per replication).

Fruit shape ratio was calculated as
Iength2 width™ thickness™, and stone ratio
as a percentage of stone in the total fruit
weight.

Chemical composition of fruit

The following parameters were
determined: soluble solids content (by a
portable refractometer, Hanna
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npeHocnm pedpakToMeTbp, Hanna
Instruments, M'epmaHus); cbabpXaHMe Ha
obwa u uHBepTHa 3axap (cnopepn Luff-
Schoorl, Egan et al, 1981); o6wo
CbObpPXaHWe Ha KWUCEMWHW, M3paseHo B
AO0BbMYHA KMcCenuHa (Ype3 TUTpyBaHe Ha
0,1 N NaOH c deHondTanemH karto
WMHOMKATOP); KNCENUHHOCT (C NOMOoLLTa Ha
pH wmetbp CyberScan 510, Eutech
Instruments Pte Ltd, CuHranyp).

CbaobpxaHueTto  Ha  3axaposa
[(cbwo cbobpxkaHne Ha 3axapy —
CbObpPXaHWe Ha WHBEPTHU 3axapu) X
0.95] " MHOEKCHT Ha cnagocT
(cboTHOLWIEHMNE obLwun 3axapw/obo
CbObPXaHWe Ha KUCENMHN) ca U3YUCTIEHN
PBYHO.

Moncka ycTonymBocT Ha GonecTtu

W3cnepBaHeTo Ha norckata
YCTONYMBOCT KbM MpuYMHUTENU Ha 6sana
pbXxaa no Yepelwwarta (B. jaapii) n kacaso
rHneHe (M. laxa) e nposegeHo no VCU
TecT, cbrnacHo npoueaypa UPOV
(UPOV, 2007). WHTeH3nTeTBbT Ha
cCMMNTOMUTE ce onpeaens no ckana ot 1
8o 9 (1 — HamMa HanageHue, 3 — neko
HanageHue, 5 — ymepeHo HanageHue, 7 —
CWIMHO HamnageHne n 9 — MHOro CUITHO
HanageHue).

PacTtexx Ha noneHoBute TpbOM In
VivO crief; camoonpallBaHe.

N3bpaHu ca ABYroguvLIHM KITOHKK C
LuBeToBe B CTaguMm KbceH 06san GyToH
(HenocpencTBeHO npeau oOTBapsiHe Ha
ugeta) (BBCH etan 61) (u3bpaHu KnoHku
cbabpxaT okono 80-100 ugsaTa). Mo To3n
HauMH ca m3bpaHu okoro 1200 upsTa ,
KaTo BcsKO noBTopeHne Bkntovsa 400
LBETOBE OT BCWYKM CTpPaHM Ha Tpu
BUWHEBN AObpBeTa. OTCTpaHeHuM ca
NnogHMUUTE Ha UBETOBETE U ca
3alUMTEHMN C XapTHUEHU TOpOMYKN.

3a BapuaHTa CbC CBODOOHO
onpawsaHe 6sxa u3bpaHu OBYroguHM
KNOHKM B cblaTta ¢asa Ha ubdpTeX.
(1200 uBeToBe, 6e3 oTCTpaHsABaHe Ha
NMOAHUK M OMakoBaHe).

EnHoBpeMeHHO c ToBa
npaLHMKOBUTE TOPOMYKM Ha BCEKU COPT
ca cbbpaHu 1 ca ocTaBeHu fa ce oTBOPAT

Instruments, Germany); total and inverted
sugars contents (according to Luff-
Schoorl, Egan et al., 1981); total acids
content expressed in malic acid (by
titration of 0.1 N NaOH with
phenolphthalein as indicator); existing
acidity (using the CyberScan 510 pH
meter, Eutech Instruments Pte Ltd,
Singapore).

Sucrose content [(total sugars —
inverted sugars content) x 0.95] and
sweetness index (total sugars/total acids
content ratio) were calculated manually.

Field resistance to cherry diseases

The investigation of field resistance
to causal agents of cherry leaf spot (B.
jaapii) and brown rot (M. laxa) was
conducted according to the VCU test, in
compliance with the UPOV procedure
(UPOQV, 2007). Symptom intensity was
determined on a scale from 1t0 9 (1 — no
attack, 3 — minor attack, 5 — moderate
attack, 7 — strong attack and 9 — very
strong attack).

Pollen tubes growth in vivo after
self-pollination

Two-year old branches with a
synchronized population of flowers at
late balloon stage (BBCH stage 61) were
chosen (selected branches contained
about 80-100 flowers). In this manner,
about 1.200 flowers were selected, each
replication involving 400 flowers from all
sides of three sour cherry trees.
The flowers were emasculated and
protected with paper bags.

Two-year branches at the same
stage were also chosen for the open-
pollinated variant (1.200 flowers, without
emasculation and bagging).

Simultaneously, the anthers of
each cultivar were collected and allowed
to dehisce for 24-48 hours at 20°C, until
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3a nepuop oT 24-48 vaca npu 20°C,
AokaTo ce  pas3TBopAT M OTAEnsT
MOnEeHOBM 3bpHa.

PbyYHOTO onpaliBaHe Ha LBETOBE,
YAMTO MMOAHWLM Cca OTCTpaHeHu, e
M3BLPLIEHO B HA4yanoto Ha MbleH
ubptex (BBCH etan 65), korato ce
NnposiBsiBa CTUrMaTUyHa cekpeLmsi.

CamoonpaluBalwiuTe ce KIOHKU ca
M30nMpaHy OTHOBO C MomowTa Ha
3aLLMTHN TOPOUYKM, KOUTO Ca OTCTPaHEHU
32 [MOCTOSHHO TpuU ceamuun cneg
onpallBaHeTo.

O6wo 30 nnoaHWka OT BCEKU
BapuaHT Osxa noctaBeHn B FPA (70%

€TaHon, MNpPOMMOHOBa  KUCENMHa U
dopmangexug, 90:5:5 npoueHTM no
obem) 3a 72, 144 n 240 vaca cneg

onpaLliBaHeTo V3non3saHo e ouBeTsABaHe
€ aHunuHoBo cuHbo (Preil, 1970; Kho and
Baér, 1971). MNectuuute ca oTgeneHun ot
ANYHULWTE, OTBOPEHU Ca MO NPOTEXEHNe
Ha weBa n ca NokpuTu ¢ obsmBka, 3a Aa
ce nonyyn npenapaTt. AnvHuumte ca
paspsidaHu Mo MNPOTEXEHUe Ha LEB3;
BBHLUHUTE OOBMBKM (MHTEryMEHTM) Ha
NMbpBOHaYanHUTE ANLLEKNETKM e
paspsidaHa Ha4TbXXHO-TaHreHuManHo ¢
OpbcHay, 3a ga ce ocurypu no-gobpo
HabnogeHne Ha  MPOHWMKBaHETO  Ha
noneHosa Tpbba B MuKkponuna u
Hyuenyca (Cerovi¢ and Ruzi¢, 1992).

lMnogHuumTe ca HabnogaBaHu nNog
UV cBetnmHa Ha mukpockon Olympus
BX61 wn aHanusanpaHm oOT codTyep
AnalySIS, kato e wusnonssaH Multiple
Image Analysis. NoneHoBuTe TpbOUM Ca
npebpoeHn B oOcHOBata Ha MecTuka
(yBenuuenne 200X) n TexHUAT Opon e
NpeacTaBeH KaTo cpefHa CTOMHOCT OT
Tpu Npobu 3a ukcnpaHe. 3a NPOLEHT Ha
onnoxgaHe ce npuema obuwiata cyma Ha
nNnogHMumMTe C NPOHMKBaHe B Hyuenyca
144 yaca cnepq onpalluBaHeTO.

MnogHuST 3aBpb3 € perncTpupaH B
Ha4anoTo Ha nepuoga Ha 3peeHe (BBCH
eTan 85), kaTo MPOLEHT Ha Nfo4oBeETE
KbM 00Owusas ©Opol Ha onpaleHuTe
LBETOBE, OCTaHanNu crie OKOH4YaTernHoOTO
dumKcmpaHe.

they burst and released pollen grains.

Hand-pollination of emasculated
flowers was done at the beginning of full
flowering (BBCH stage 65), when
stigmatic secretion was evident.

The self-pollinated branches were
isolated again using protective bags,
which were permanently removed three
weeks following the pollination.

A total of 30 pistils of each
treatment were fixed 72, 144 and 240

hours after pollination in FPA (70%
ethanol, propionic acid and
formaldehyde, 90:5:5 percentages by

volume). The aniline blue staining was
used (Preil, 1970; Kho and Baér,
1971). The styles were separated from
the ovaries, opened along the suture
and covered with a husk, in order to
obtain squash preparations. The ovaries

were dissected along the suture;
integuments of the primary ovules were
cut with a razor blade longitudinally-

tangentially, in order to enable better
observation of pollen tube penetration in
the micropyle and nucellus (Cerovi¢ and
Ruzi¢, 1992).

The pistils were observed under
UV light on the Olympus BX61
microscope and analyzed by AnalySIS
software, using Multiple Image Analysis.
Pollen tubes were counted at the base of
the style (magnification of 200X), and
their numbers were presented as average
of three fixation samples.
The total of pistils with penetration into
the nucellus 144 hours after pollination
was taken as the fertilization percentage.

The fruit set was recorded at the
beginning of ripening (BBCH stage 85),
as the percentage of fruits per total
number of pollinated flowers remaining
after the final fixation.
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AHanmus Ha JaHHuTe

3a u3MepeHuTe Mokasatenu e
n34yucrieHa ctaHgapTHaTa rpeLuka.

HaHunte ca aHanusmpaHu
CTaTUCTUYECKM c nomoLyTa Ha
ABYy(PaKTOpeH OWCNEPCMOHEH  aHamnu3
(ANOVA). B pesyntatute, u3paseHn B
NpOLEHTN, ca N3BBbPLLEHN
npeobpasyBaHus  Ha  [aHHUTE  OT
apKYCCUHYC OT KOPEH KBadpaTeH.

3HaYMMOCTTa Ha pasnuKNTe Mexay
cpegHuTe CTOMHOCTU € onpedeneHa ypes
TecT Ha [bHkaH Multiple Range Test npu

P<0.05. AHanu3bT Ha p[aHHUTE e
HanpaBeH Cc nomowTa Ha SPSS
CTaTUCTUYECKN copTyepeH naker,

Bepcus 8.0 3a Windows (SPSS. Inc,,
Yukaro, UnnnHoiic).

PE3YNTATU U OBCBXOAHE

lMepvoa Ha 3peeHe ¥ Ka4yecTBO Ha
nnogoBseTte

CpoKbT Ha 3peeHe Ha MrofoBe Ha
GV-6 no roanHn e oT4eTEH CLOTBETHO Ha
10 tOHM, 2 1OHU U 9 IOHN N € 3HAYUTENHO
no-paHeH (cpegHo 18 gHWM) OT cpoka Ha
3peeHe Ha cTtaHgapTHus copT (30 toHW,
17 1OHU 1 27 OHN, CbOTBETHO).

Mo-paHHMAT NN No-KbCeH CPOK Ha
3peeHe, B CpaBHEHWe C Te3an Ha
npeobnagasaliute  COpPTOBE  BULUHA,
ocurypsisa no-ePekTMBHO U3non3saHe Ha
Tpyaa u obopyaBaHeTo 3a npubupaHe u
obpaboTka. ACOPTUMEHT OT COpPTOBE C
yobikeH nepvog Ha npubupaHe Ha
pekonTata C akueHT BbpXYy MO-paHHOTO

y3psiBaHe € [MOCoYeH KaTo uen ot
HSIKOJKO CeneKUMOoHHN nporpamu
(Apostol, 2011; Querro-Garcia et al.,

2019; Schuster, 2019; Radicevi¢ et al.,
2020). B 1031 cMUCBI, CPOKBLT Ha 3peeHe
Ha nnogoBe Ha GV-6 e GnaronpusTeH,
Tbi KaTO He CbBMaja C Yy3psiIBAHETO Ha
noBe4yeTo OT BaXHUTe B TbProBCKO
OTHOLLEHME COpPTOBE  BULUHW, KaTo
Heimanns Konserven Weichsel,
Sumadinka, Rexelle, Kelleris 16 n gp.
(Milatovi¢ et al., 2015).

KayectBoTO Ha nnogoBeTe €

Data analysis

Standard error was calculated for
the measured parameters.

The data were statistically
analyzed using two-factor analysis of
variance (ANOVA).

In the results expressed in percentages,
the arcsin square-root data
transformations were performed.

The significance of differences
among mean values was determined by
Duncan’s Multiple Range Test at P<0.05.
Data analysis was done by using SPSS
statistical software package, Version 8.0
for Windows (SPSS. Inc., Chicago, IL).

RESULTS AND DISCUSSION
Ripening season and fruit quality

Ripening time of the GV-6 fruits by
years was recorded on June 10", June
2" and June 9", respectively, and was
significantly earlier (18 days on average)
than ripening time of standard cultivar
(June 30", June 17" and June 27",
respectively).

Earlier or later ripening time
compared to those of prevailing sour
cherry cultivars provides more efficient
use of harvesting and processing labour
and equipment.

Assortment of cultivars with extended
harvesting period with emphasis on
earlier ripening has been identified as a
goal of several sour cherry breeding
programmes (Apostol, 2011; Querro-
Garcia et al., 2019; Schuster, 2019;
Radicevi¢ et al., 2020).

In that sense, ripening time of GV-6 fruits

is favourable, because it does not
coincide with ripening of majority of
commercially important sour cherry

cultivars, sgch as Heimanns Konserven
Weichsel, Sumadinka, Rexelle, Kelleris
16 etc. (Milatovi¢ et al., 2015).

Fruit quality is a complex trait,
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CINOXHa XapaKTepucTuKa, BKMoYBaLLa He
camo nokasaTeniv KaTo NpuBrekaTenHocT
Ha nnogoBeTe (pa3mMep, UBAT), HO U
CbOTHOLLEHMETO  CNagoCT/KUCENUHHOCT,
COYHOCT, BKYC U KOHCUCTEHLMS.

CratucTmyecknsaT  aHanu3  Ha
MopdomeTpudHUTE CBOWCTBA Ha
nnogosete Ha GV-6 nokasa 3Ha4yUTENHO
BMMSIHWE Ha TreHoTMNA, rogvHaTa MU
TAXHOTO B3aMMOLEWCTBME BbPXY TErno
Ha nnoga W OTHOCUTENHMS A8 Ha
KOCTMrKaTa; OblhknHaTa Ha gpbxkata e
noBfMsiHa OT reHoTMna W TernoTo Ha
KocTurnkarta cnopep roguHata (Tabnuua
1).

including not only parameters of fruit
attractiveness (size, colour), but also
sweetness/acidity correlation, juiciness,
flavour and texture.

Statistical analysis of  the
morphometric properties of GV-6 fruits
showed the significant influence of the
genotype, year and their interaction on
the fruit weight and stone share; stalk
length was influenced by genotype and
stone weight by year (Table 1).

Ta6nuua 1. MopcdomMeTpUUYHM XapaKTEPUCTUKN HA NNOAOBE Ha NepCNneKTUBHUSA
reHoTun Ha BuwHa GV-6 B arpoekonorM4Hu ycnoBusi Ha Yavak (2016-2018)
Table 1. Fruit morphometric characteristics of promising sour cherry genotype
GV-6 in agroecological conditions of Caéak (2016-2018)

CboTHO

ObmkuHa
Terno Ha weHune Ha Terno Ha [sn Ha
GAKTOP nnoaa dopma Ha fApblKa KocTunka KocTunka
FACTOR Fruit weight nnopa Stalk Stone Stone
Fruit weight share
(9) lenght o
shape (mm) (9) (%)
ratio
reHoTVn GV-6 6.06+0.14 a 0.82+0.02 53.29+ 0.43+0.01 a 7.14+0.18 b
T a 0.82 a
genotype Heimanns K. W 52520145 0872001 4241x 0435001 a 8274021 a
®) W 20%0. a 0.59 b
0.88+0.03 48.06x 0.44£0.01 b 7.22+0.20 ¢
2016 6.08+0.21 a a 248 a
YEAR 2017 5.42+0.29 b 0.82+0.02 47.69+ 0.41+£0.01c 7.73+0.45b
(B) T a 2.95a
2018 5.47+0.09 b 0.84+0.03 47.81% 0.45+0.01 a 8.1610.24 a
T a 2.30a
0.87+0.04 53.02+ 0.45+0.01 a 6.90+0.11 c
2016 6.53+0.09 a a 2303
GV-6 2017 6.03+0.12 b 0.82+0.03 54.18+ 0.41£0.01 a 6.87+0.36 c
T a 0.10a
2018 5.6240. 10 be 0.78+0.02 52.68+ 0.43+£0.01 a 7.65+0.08 b
AxB T a 1.42 a
2016 5.63+0. 13 be 0.89+0.04 43.10% 0.42+0.00 a 7.54+0.24 b
T a 0.95a
Heimanns 0.82+0.02 41.20+ 0.41+0.01 a 8.594+0.10 a
KW 2017 4.81+0.22d 2 119a
2018  5.31:0.10c  0.90:0.01a 402&3* 046:001a  867:0.092
.84a
ANOVA
A *% ns *% ns *%
B *% nS ns *% *%
AxB xx ns ns ns *x

“Ins — 3HauMTenHu / HesHaumTenHu pasnuku 3a P 0,05 (F TecT); mankute ByKBM B KONOHWUTE Noka3saT
3HauuTenHu pasnukn 3a P 0.05 cnopeg multiple range test Ha dbHkaH

*Ins — significant / not significant differences for P < 0.05 (F test); small-case letters in columns indicate
significant differences for P < 0.05 according to Duncan’s multiple range test
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Crnopen  knacudukaumsita Ha
Milatovi¢ et al. (2015), nnogoBeTe Ha GV-
6 ca egpu oo mHoro egpu (6.06 Q);
CTOMHOCTTa Ha nokasaTensi 3a opMa Ha
nnoga (0.82) nokasBa ObOpekoBMAHA
dopma, KoaTo e obuyariHa 3a NMoBeYyeTo
BULUHW, BKIMIOYUTENHO 3a CTaHZapTHWSA
copT.

3aegHo c TbMHOYEepBeHaTa
KOXuua, UBeTbT, pa3mepbT U cdopmarta
3HAYUTENHO JonpuHacaT 3a
npuenekaTenHocTtTa Ha nnogosete GV-6.

lMnogoBeTe ce xapakTepuaupar C
Abnra gpwxka (>4.6 cm; Milatovic et al.,
2015), 3a pa3nuka OT JpbXkaTa Ha
CTaHOapTHUSI COPT, KOSAITO € CbC cpefHa
abmkuHa (3.6-4.5 cm; Milatovi¢ et al.,
2015). Bbnpeks 4e HsMa pasnuka B
TernoTo Ha KocTurnkara cpen
reHoTunoseTe , nnogosete Ha GV-6 nmar
no-é6naronpusiTeH gsn Ha KocTunkarta oT

nnogosete Ha Heimanns Konserven
Weichsel.

NnogoseTe Ha GV-6 mmar
CTaTUCTUYECKN 3Ha4YnMMO MO-HUCKU
CTOMHOCTU Ha pa3TBOPUMM CcyXxu

BELLECTBA U CbAbpXXaHME Ha KUCENWHU
(cbotBeTHO 13.87% wn 1.29%) B
CpaBHEHWEe C NOAOBETE HA CTaHOAPTHUS
copt (cvotBeTHO 15.38% wu 1.72%;
Tabnuua 2), kKoeTo e o4YakBaHO NpeaBua
Nno-paHHUS NePUOL Ha 3peeHe.

3HauuTenHo MO-HUCKOTO
CbAbpXXaHue Ha KUCEenuHU "
OTHOCUTENHO paBHOMEPHOTO

CbObpXaHue Ha obLim 3axapu BOAAT 8O
e[HaKkBa CTOMHOCT Ha MWHOekca 3a
CNnafgocT, BbMPEKM 3HAYUTENHO  Mo-
BMCOKOTO CbObpPXaHWEe Ha pas3TBOPUMMU
cyxu Bewectsa (PCB) B nnogoseTe Ha
CTaHOapTHUsS CopT.

ToBa e B CbOTBETCTBME C
npeauwHn pesdyntatn (RadiCevi¢ et al.,
2019), cropen KOMTO MNpU  HSAKOU
reHOTUMOBE BULLUHW C MO-HNCKA CTONMHOCT
Ha CbAbPXaHMETO Ha pPa3TBOPMMU CyXU
BELLEeCTBA MHAEKCHT Ha CNagocT e C Haw-
BUCoka ctonHocT. CTonHoCcTTa Ha pH Ha
NNoJoOBUsI COK, KaKTO Ce O4akBa, kaTo ce
uma npegsug obLOTO CbObpXaHWe Ha

According to classification of
Milatovi¢ et al. (2015), fruits of GV-6 were
classified as large to very large (6.06 g);
the value of fruit shape index (0.82)
indicated kidney-flattened shape, which is
common for the most of sour cherries,
including standard cultivar.

Along with dark red skin, colour,
size and shape significantly contribute to
attractiveness of GV-6 fruits.

The fruits were characterized by
long stalk (>4.6 cm; Milatovi¢c et al,
2015), unlike the stalk of the standard
cultivar which was of medium length (3.6-
4.5 cm; Milatovi¢ et al., 2015).

Although there were no diferences
between stone weight among the
genotypes, fruits of GV-6 had more

favorable stone share than fruits of
Heimanns Konserven Weichsel.

The fruits of GV-6 had statistically
significant lower values of soluble solids
and total acids content (13.87% and
1.29%, respectively) than fruits of
standard cultivar (15.38% and 1.72%,
respectively; Table 2), which was
expected given the earlier ripening time.

Significantly lower content of acids
and relatively uniform total sugars content
resulted in a uniform value of the
sweetness index, despite a significantly
higher content of SSC in the fruits of the
standard cultivar.

This is in accordance with previous
results (Radicevi¢ et al., 2019), according
to which in some of the sour cherry
genotypes with lower value of soluble
solids content, sweetness index had the
highest value.

The pH value of fruit juice, as expected
bearing in mind total acids content, was
statistically higher in fruits of GV-6 (3.40)
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KNCENWHKN, € CTaTUCTUYECKM MO-BMCOKa B
nnogoeete Ha GV-6 (3.40), oTKONKOTO B
nnogoBete Ha Heimanns Konserven
Weichsel (3.13).Cnopepg Callahan (2003),
HMBOTO Ha KWCEMWHHOCT MOXe gda
noBnuse Ha  BBb3NPWEMaHETO  Ha
cnagoctta — nnogoBe C  BUCOKO
CbObpXaHWe Ha 3axap U YMEPEHO HMBO
Ha KucenuHa morat ga ce Bb3npuemar
KaTo cnajku, Kakto MnofoBE C YMEPEHO
CbObpXaHMe Ha 3axap W HUCKO
CbObpPXXaHWE Ha KUCETUHN.

than in fruits of Heimanns Konserven
Weichsel (3.13).

According to Callahan (2003), acidity
level may affect the perception of
sweetness — fruits with high sugar
content and moderate level of acid can
be perceived as sweet as fruits with
moderate sugar content and low acids.

Ta6bnuua 2. XMMnyeH cbCTaB Ha NIOAOBE Ha NepcnekTUBeH reHoTun BuwHa GV-
6 B arpoekonornyHu ycnosus Ha Yauvak (2016-2017)

Table 2. Fruit chemical composition of promising sour cherry genotype GV-6 in
agroecological conditions of Caéak (2016-2017)

Cbuabp
XKaHue CbabpxaHue Ha 3axap
Ha Sugar content (%) Mokasa
pa3TBop O6Lwwmn Ten Ha
unu cyxu kucenu cnapo
®AKTOP /FACTOR BeLlecT Hu/ pH C1/
Ba/ WHBepT 3axapo Total Sweet
Soluble OB/ Hn/ 3a/ acids ness
solids Total Inverted  Sucrose (%) index
content
(%)
reHo GV-6 13.87+ 9.56+0.4 8.59+ 0.93+ 1.29+ 3.40+ 7.10+
™mn 0.22b 3a 0.42a 0.36 a 0.21b 0.06 a 0.63a
10.23+0. 9.06+ 1.1+ 1.72+ 3.13% 6.17+
geno Hei KW 15.38+ 43a 0.37a 0.28a 0.27a  006b  057a
type eimanns K. W. 0.16 a
(A
rogv 2016 14.85¢ 9.81+ 8.74+ 1.02+ 1.48+ 3.27+ 6.51+
Ha 0.22a 0.34a 0.36a 0.26 a 0.26 a 0.07a 0.68a
year o017 405 sia  Oasa  oara  0sa  o09a  089a
(B) 0.40 a . a . a . a . a a . a
20 14.40+ 10.12¢ 8.95+ 1.12+ 1.32¢ 341 6.91+
GV-6 16 0.08 b 0.21 ab 0.35a 0.38 ab 0.27 a 0.03a 1.06 a
20 13.33% 9.01+ 8.23+ 0.74% 1.26+ 3.38% 7.30%
AxB 17 0.20 c 0.75 b 0.68 a 0.41c 0.36 a 0.12 a 091 a
20 15.30+ 9.51+ 8.53+ 0.91% 1.64+ 3.12% 6.11+
Heimanns 16 0.32a 0.67 b 0.62a 0.32 bc 0.35a 0.05a 1.00a
K. W. 20 15.47+ 10.95+0. 9.59+ 1.30+ 1.81t 3.14+ 6.23+
17 0.14 a 00 a 0.03a 0.07 a 0.45 a 0.12 a 0.78 a
ANOVA
A *x ns ns ns *x *x ns
B ns ns ns ns ns ns ns
AxB xx *x ns *x ns ns ns

“Ins — 3HauMTenHu / HesHaumMTenHu pasnuku 3a P 0,05 (F TecT); mankute BykBM B KOMOHWUTE Nokas3saT

3Ha4uTenHu pasnukmu 3a P 0,05 cnopep multiple range test Ha [JbHkaH
“Ins — significant / not significant differences for P < 0.05 (F test); small-case letters in columns indicate
significant differences for P < 0.05 according to Duncan’s multiple range test

Moncka yCTOMYMBOCT Ha IbOHU
bonectn

JICTHMTE neTHa, NpuYMHEHU oT B.
jaapii e egHO OT Han-Cepuo3HUTE MbOHM

Field resistance to fungal diseases

Cherry leaf spot, caused by B.
jaapii is one of the most serious fungal
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3abonsiBaHMs MO BMWHATa, 3acdrawlo
npeaMMHO nmMcTaTa (CUITHO HanagHaTuTe
AbpBeTa MoraT fga ObgaTt HambiHO
obesnucTeHn o cpeaarta Ha natorto). Ot
apyra cTpaHa, kadsaBOTO  rHueHe,
NPUYMHEHO oT Monilinia spp.,
npeamsBMKkBa rHMEHE Ha LUBETOBETE U
netopactute, KakTo W THUWEHe Ha
nnogoseTe.

Mopaaun ronemunsa 6pon NpbCKaHus,
Heobxoommn 3a 6Gopba C rbOHUTE
3abonsBaHns, BUCOKUTE pasxoan 3a
npbCKaHWs " N3ncKBaHuATa 3a
HamarnsiBaHe Ha XMMU4eckun obpaboTky,
yCTON4YMBOCTTa crnpsAmMo 6sna pwxga 1
KagpsBOTO THMEHE Ca MHOr0O BaXkKHW LEenu
npM pa3MHOXaBaHe Ha uJepewute
(Querro-Garcia et al., 2019)

Mo oTHOweHMe Ha ycTonuMBOCTTa
KkbMm B. jaapii, GV-6 ce npeacrtaeBa c
OTIIMYHUN XapPaKTEPUCTMKKU, KaTo € MOoYTh
©e3 cumnTOoMM Npe3 nbpBaTa M BTOpaTta
roguHa ot nscnegsaHeTo (durypa 1).

ToBa ce o4akBalle, kaTo ce uma
npegsua, 4e TO3U reHoTun € u3bpaH,
Hapen C ApYyru MONOXWUTENHU Ka4vecTsa,
nopagu u3paseHata CU pPe3nCTEHTHOCT
KbM B. Jaapii , koeTo e uen Ha knoHosarta
cenekuua Ha BuwHa BbB FRI (Radicevic
et al., 2016).

diseases of sour cherry, mainly affecting
the leaves (strongly attacked trees may
be completely defoliated by mid-
summer). On the other hand, brown rot,
caused by Monilinia spp., mainly induces
blossom and spur blight, as well as fruit
rot.

Due to a large number of sprays
required to control fungal diseases, high
costs of sprays and the requirements for
reducing chemical treatments, tolerance
to cherry leaf spot and brown rot are very
important breeding objectives in cherries
(Querro-Garcia et al., 2019).

In terms of resistance to B. jaapii,
GV-6 performed excellent characteristics,
being almost without symptoms in the
first and second year of the research
(Figure 1).

It is expected, bearing in mind that
this genotype is selected, among other
positive things, for showing pronounced
resistance to cherry leaf spot, which is a
goal of sour cherry clonal selection at FRI
(Radicevic et al., 2016).

47 2016 2017 2018

= Blumeriella jaapii
(Rehm.) v. Arx.

m Monilinia laxa /Ader et
Ruhl./ Honey ex Whetz.

®ur. 1. Noncka ycTONYMBOCT HA NePCNEeKTUBEH reHoTun BuwHa GV-6 kbm
npuYMHUTENU Ha 6onecTun no yepewwmte (2016-2018r.) no ckana Ha UPOV
Fig. 1. Field resistance of promising sour cherry genotype GV-6 to causal

agents of cherry diseases (2016-2018)
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LLlo ce oTHacsa oo HanageHWeTo Ha
M. laxa, GV-6 nokasea no-godpu
pe3yntaTu B cpaBHeHMe c Heimanns
Konserven Weichsel, ¢ WHTEH3uUTET Ha
CUMMNTOMUTE, OLEHEH Ha MakCMMym 2,
KOeTo e nogobHO Ha nonydYeHuTe mno-
paHo pesyntatu (RadiCevi¢ et al., 2018).

MNo-ronsimata yacTt oT
reHoTMrnoBeTe Ha BULWLHM  MoOKasBaTt
TONEPaHTHOCT KbM €OHO OT rbbHUTE
3abonsBaHusa " He nposiBsizaT

TOonepaHTHOCT KbM gpyroto. Sz8di et al.
(2008) npenopbuyBaT Kato poauTen B
CeneKkUMOoHHM NporpamMu MecTHa yHrapcka
cenekuuss Czengody 3a pe3nCTEHTHOCT
kbM M. laxa; egHOBpeMeHHO C ToBa MMa
AaHHW, Ye CbLUMAT reHoTMn e nogaTnve
kbMm B. jaapii (Schuster, 2004). Npegsua
Te3an paktn, ocobeHo BHMMaHue Tpsbsa
Aa ce obbpHe Ha reHoTMnoBeTe KOUTO
nokassaT HUCKO HMBO HA CUMMNTOMM U KbM
ABata naTtoreHa. Kato ce uma npeasug
nepmoabT 3a paHHO y3psBaHe MU
Ka4ecTBOTO Ha nfnogoeBeTe, € scHa
npuynHaTa 3a BKrMoYBaHeTo Ha GV-6 B
HacToslata nporpama 3a oOTrnexaaHe
Ha BuwHK FRI (Radicevic¢ et al., 2020).

HnBoO Ha caMOCBHBMECTUMOCT

lMnogoBuTOCTTA MpPU BULLHUTE Ce
KOHTpOmnupa OT cucTema 3a rametouTHa
CaMOHEeCbBMECTMMOCT, nogobHa  Ha
Apyrv BugoBe Rosaceae, HO NO-CroOXHa,
OTKONKOTO npu aunnougHute. 3arybarta
Ha CaMOHECOBMECTUMOCT MpU BULLHUTE
ce MNpUYUHSBA OT FEHEeTUYHU MPOMEHM, a
He oT camaTta nonunnounausa (Tsukamoto
et al, 2010). Ako egHo AuNAOUMAHO
MONEHOBO 3bPHO OT BMLIHA CbAbpXa
noHe eauvH yHKUMOHanNeH S-xannoTum,
KOUTO cCbBNaga C YHKUMOHANeH S-
XannoTun B MUCTUKA, NpalleLbT we 6bae
CaMOHeCbBMECTMM; B TO3M  Ccny4van
Bb3HUKBA WHXMbupaHe B nNecTuka Ha
pactexa Ha noneHosute TpbOM —
NMoneHoBMTE TPBOMYKM pacTaT HoOpMarHo
W cneg TOBa pacTeXxbT MM cnupa Ha
OKOMO MonioBMHaTa MbT Hagonmy Mo
nUcTurKa.

AHanu3bT Ha nokasaTtenute 3a

As for manifestation of M. laxa
pressure, GV-6 showed better
performance in comparison with the
Heimanns Konserven Weichsel, with
symptom intensity rated at a maximum of
2, which is similar to previously obtained
results (RadiCevic et al., 2018).

The majority of sour cherry
genotypes show tolerance to one of the
fungal diseases and do not show
tolerance to the other. Sz8di et al. (2008)
as a parent in breeding programmes
recommended local Hungarian selection
Czengody for resistance to M. laxa;
simultaneously, the same genotype was
reported as susceptible to B. jaapii
(Schuster, 2004).

Given these facts, particular attention
should be paid to genotypes that show a
low level of symptoms of both pathogens.

Considering early ripening time and fruit
quality, the reason for including GV-6 at
the current FRI sour cherry breeding
programme (Radicevi¢ et al., 2020) is
obvious.

The level of self-compatibility

Fertility in sour cherry is controlled
by a gametophytic self-incompatibility
system similar to other Rosaceae
species, but more complex than in diploid
ones. The loss of self-incompatibility in
sour cherries is caused by genetic
changes, and not polyploidy itself
(Tsukamoto et al., 2010).
If a diploid sour cherry pollen grain
contains at least one functional S-
haplotype that matches a functional S-
haplotype in the style, the pollen will be
self-incompatible; in that case a stylar
inhibition of pollen tube growth occurs —
pollen tubes grow normally, and then
their growth stops at about half-way down
the style.

Analysis of pollen tube growth
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ebmKacHOCT Ha pacTexa Ha MONEeHOBUTE
TpbbU Nokasa nuncarta Ha ctTaTucTuyecka
3Ha4YMMocCT mexay HaumHa Ha
onpallBaHe W ce3oHa Ha UbdTex Mo
OTHOWEeHVWe Ha Oposi Ha noneHoBuTe
TpbOUYKM B oOcHOBaTa Ha MecTuka
(Tabnmua 3). Ot pgpyra cTpaHa,
eduKacHOCTTa Ha ONnoXgaHeTo e
noBrnnMdaHa OT B3aI/IMOLI,eIZCTBI/IeTO Ha
Ha4ynHa Ha onpalwBaHe W roaMHata Ha
uscnenBaHe (Ce30HHWUTE Bb3OENCTBUSA ce
nposieABaT HepaBHOMEPHO OT Ha4duHUTe
Ha CaMOCTOSITENHO " OTKPUTO
onpawBsaHe). [nogHusT  3aBpb3 €
MOBMAWSIH MW3KMIOYMTENHO OT HaynHa Ha
ornpalluBaHe.

efficacy parameters showed the absence
of statistical significance  between
pollination mode and flowering season, in
terms of the pollen tube number at the
base of the style (Table 3).

On the other hand, fertilization efficacy
was affected by interaction of pollination
mode and year of investigation (the
seasonal impacts were manifested
unequal by self- and open pollination
modes).

The fruit set was influenced by pollination
mode exclusively.

Ta6nuua 3. EcheKTMBHOCT Ha pacTexa Ha noneHoBa Tpbba B nnogHuUuTe Ha
obelwwaBaly reHoTMn Ha BuwWHa GV-6 cnep camoonpawBaHe (2016-2017)

Table 3. Pollen tube growth efficacy in the pistils of the promising sour cherry
genotype GV-6 after self-pollination (2016-2017)

Bp. noneHoswn

TpbbYM B EdektmBHOCT MnoaeH
GAKTOP ocHoBaTa Ha Ha onpalBaHe 3aBpb3
FACTOR necTuka Fertl_llzatlon Fruit
Pollen tube efficacy set
number at the (%) (%)
base of the style
HAUMH Ha OMpaLLBaHE CamoonpaLQBaHe 1.65+0.32 a 43.1742.53 a 7.24+0.56 b
pollination mode iigspp‘ﬂﬂiaﬂﬁﬁamsaHe 5550t4.0 a  17.07:1.35 a
A) Open pollination 2.03:0.16 a
roguHa year 2016 2.17+0.30 a 42.50+1.19 a 12.06+2.11 a
(B) 2017 1.52+0.11 a 53.17+4.68 a 12.26+2.99 a
CamoonpauwarHe 2016 2.00+£0.63 a 46.67+0.96 a 7.11£0.54 a
Self-pollination 2017 1.30+0.01 a 39.68+5.18 a 7.37+1.23 a
AxB OTBOpEHO 2016 2.33+0.17 a 38.3320.52 b 17.00+1.62 a
OOI-;JF;anmpB;:?r?ation 2017 1.73+0.13 a 66.67+4.22a  17.14%255a
ANOVA
A ns ns **
B ns ns ns
AxB ns *x ns

Nns — 3Ha4YUTENHN / He3HaunTenHn pasnuku 3a P 0,05 (F TecT); mankute BykBuU B KONOHUTE NOKa3BaT
3HauuTenHu pasnuvku 3a P 0.05 cnopen multiple range test Ha [bHkaH

“Ins — significant / not significant differences for P < 0.05 (F test); small-case letters in columns indicate
significant differences for P < 0.05 according to Duncan’s multiple range test

Pesyntatute npegnonarat, ye GV-
6 He e caMOHeCbBMECTUM; BbLMNPEKM 4e
npaweubT caM JoCTura ycrnewHo Ao
AiLeKkneTkaTa B HSAKOW NNOAHWULW, TOW
CbWO He e camocbBMecTMM. Crnopeg
knacudumkaumata Ha Schuster et al.

Results implied that GV-6 is not
self-incompatible; although self-pollen
successfully reached the ovule in some
pistils, it is not self-compatible either.
According to the classification of Schuster
et al. (2017), partially self-compatible
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(2017), 4YacTM4HO  CaMOCHLBMECTUMMU
BULLHW Cref camoonnoXxaaHe 3aBpb3Bar
nnogose B aAuvanasoHa oT 1% ano 14%,
Taka ye GV-6 (7.24% cneq
CaMOoOMNnnoXaaHe; Tabnuuya 3)
NPUHaANexmn KbM Tasu KaTeropus.

Bbnpekn ye GV-6 He ce Obpxwu
KaToO CaMOHeCLBMECTUM, TOW He TpsibBa
Aa ce oTrnexaa Kato MOHOKYNTypa.

bvoewuTte wunscnegBaHust TpsibBa
Aa ObaaT HacodYeHM KbM  MpaBUNHUS
nm3dbop Ha onpawutenn 3a GV-6 B
OBOLLHM TpaguHN C TbProBCKU LEenwu,
KoUTO TpsibBa Oa BKMOYBAT NnokasaTtenu
Ha pacTexa Ha noneHoBuTe TpbbM in
Vivo, KaKkTO 1 NpUMNoKpMBaHe Ha nepuoga
Ha UbdTeX.

n3Bogu

FeHoTMN Ha BULLHA GV-6,
cenekTupaH B M3cnepoBaTtencku
WHCTUTYT NoO oBowapcTBo, Yavak oT

ecTecTBeHa Monynaums B pernoHa Ha
3anagHa Cbpbus, ce xapakrtepusumpa c
paHeH CpoK Ha 3peeHe, eApwu Nnogose C
TbMHOYEpBEHa  Koxuua u  gobpo
KayecTBO, KakTo M C  u3paseHa
yCTOM4YMBOCT kbM B. jaapii u M. laxa.

ToBa e 4acTU4HO camoonnoxaaly
ce TreHOTWUMn, W3UCKBaL, CbLBMECTUMMU W
[obpe CUHXPOHW3MpaHM onpawmTenu no
OTHOLUEHME Ha nepuoda Ha ubdTeEX 3a
yCMELHO OTrnexaaHe.

Mopaawn NONOXUTENHUTE cu
OvonornyHu " NPOAYKTUBHU
XapaKTePUCTUKKN, FTEHOTUMbLT € B MpoLec
Ha npusHaBaHe W peanu3auus KaTto HOB
copT BuwHa B Penybnuka Copbus.

GV-6 ce npenopb4YBa 3a
NMPOMULLSIEHO OTIMEeX4aHe, KakTo U 3a
cenekunoHHa pabora, KaTo
MBXKKU/KEHCKM poauTen npu
pa3paboTBaHETO Ha HOBWM COPTOBE
BULLHA.

BITATOOAPHOCTHU

HacTosawoTo npoyysaHe e
nogkpeneHo oOT MI/IHI/ICTepCTBOTO Ha
obpasoBaHmMeTo, HaykaTa "

TEXHOJTOTMYHOTO pa3BUTUE Ha Peny6n|/||<a

sour cherries after selfing set fruits in the
range from 1% to 14%, so GV-6 (7.24%
after selfing; Table 3) belong to that
category.

Although GV-6 did not behave as
self-incompatible, it should not be grown
as a monoculture.

Future investigation should be
directed towards the proper choice of
pollenisers for GV-6 in commercial
orchards that should include the
parameters of pollen tubes growth in vivo,
as well as flowering time overlap.

CONCLUSIONS

Sour cherry genotype GV-6,
selected at Fruit Research Institute,
Cagak from natural population in West
Serbia region, is characterized by early
ripening time, large fruits of dark red skin
and good quality, as well as with
pronounced resistance to B. jaapii and M.
laxa.

It is a partially self-fertile genotype,
requiring compatible and well
synchronized pollenisers regarding
flowering time for successful growing.

Due to its positive biological and
productive traits, the genotype is under
process of being recognized and realized
as a new sour cherry cultivar in the
Republic of Serbia.

GV-6 is recommended for
commercial growing, as well as for
breeding work, as a male/female parent
in developing new sour cherry cultivars.
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