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PE3HOME

AHanusnpaHe Ha pasHOBWAHOCTUTE
B CbAbpXaHMETO Ha cemeHa npu 6es-
CEMEHHM COpPTOBE MO3BOSIM Aa Ce pas-
rpaHnmyaT COpTOBETE OT NMbpBa KaTeropus
6€3CEMEHHOCT, KOUTO NO-KbCHO MoraTt ga
6bAaT M3Noa3BaHu KaTo PoAUTENCKN Cop-
TOBE B KPbCTOCKW. AHaNN3bLT Ha YCTON-
yMBOCTTa cpelly rbonyHn 3abonsaBaHus
Ha HSAKOW perucTpupaHn CopToBe Mnokasa
TeHOeHUMA KbM MOBMLIaBaHe Ha ajan-
TMBHOCTTA Ha COpTOBETEe OT HOBO MOKO-
neHune. HanpaeeHu ca apoMaTHW npodou-
/I Ha BWHA, NPON3BEAEHN OT HOBU BUHE-
HN COpPTOBE M XMBpuAHN hopmu 1 e noT-
BbpAeHa W3K/IYUTENHOCTTA Ha TEeXHUS
BKyC 1 apomart. ObelwjaBalute TpanesHu
copToBe ca nogbpaHu crnopej pasmepa
Ha rposfa n rpo3goBuTe 3bpHA, KakTo U
TAXHaTa BB3MOXHOCT 3a npojaxoba..
M3non3eaHeto Ha SSR aHanu3 Hu
no3sosav fAa NOTBbLPAVMM npousxoga Ha

SUMMARY

Analysis of variation in seed
content in a group of seedless varieties
allowed to distinguish varieties with the
first category of seedlessness, which can
be later used as parent varieties in
crosses. The analysis of the resistance
against fungal diseases of some
registered varieties showed a tendency to
increase the adaptability of new
generation varieties.

Flavor profiles of wines produced from
new wine varieties and hybrid forms were
made and the exclusivity of their taste and
flavor complex was confirmed. Promising
table varieties were selected by the size
of a bunch and berries, as well as
marketability of bunches on the vine.

The usage of SSR analysis allowed us to
confirm the origin of the studied varieties,
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nuscnenBaHNTe copToBe, KoeTo 6e pelua-
BaLlO 3a COpTOBeE, NOMIYYEHU Ypes3 cMmece-
HO onpaluBaHe.

KntouoBu AyMU; reHoTum,
YCTONYMBOCT, 6e3CeMeHHOCT,
pa3sHoobpa3une, opraHonenTuyeH npodun,
npogasaemMocT, eabp naog, SSR aHanus

YBO[,

YKkpaiiHa e no3apcka cTpaHa c
o6La now, OT /I030BU HACAXAEHUSI OKOJO0
40 000 ha. Obnrata uctopus Ha ykpawH-
CKOTO /103apCTBO 3arnoysa OT [OPEBHO-
rpbLUKM KOoHMM B CeBepHus YepHomop-
Ckun pervoH (700 - 600 r. np.H.e.).

MbpBUAT  oduuManeH [LbpxaBeH
perncTbp Ha pasnpocTpaHeHEeTo Ha cop-
ToBe B YKpaiiHa (1936 r.) skntousa 30 uH-
TpoAyumMpaHu copta U camo eauH MecTeH.
Lo ce oTHaca po asryct 2019 r., Toil ce
cbeToewe ot 57% ykpanHckun copTta, 55%
OT KOUTO ca oTrniefaHn B VMHCTUTyTa no
No3apcTBO M BUMHOMNPOU3BOACTBO B
TaupoB. Te3n copToBe ca OTI/exaaHu
criopef, KNUMaTuyHUTE O0COBEHOCTM Ha
CeepHoTO YepHoMopue (KOHTUHEeHTaneH
M CyX KiMmart, CbC 3VMHU CTy[oBe OT -26
unnm -28 ° C) n rbbuyHm 3abonsiBaHus,
KOMTO NpuunHaBaT enudouToTusa ABa Uav
noseye nbTn 3a 10 roguHu. NoeeyeTo OT
HOBMWTE COPTOBE rPo3/e ca Cb3JajeHn Ha
6asata Ha 3 - 4 pa3nmyHu poga Vitis. Te
ca neTusT 1 WeCTUAT NOTOMBK OT NbpPBU-
Te KPbCTOCKM, MOSyYeHW B pes3yntar Ha
[Be MacWBHU CeJfIeKUNOHHU nporpamu:
-Rainbow” 3a TpanesHu copToBe rpo3ae u
»YCTONuMBOCT + KauectBo”. [oBeyeTo OT
HOBUWTE COPTOBE Ce HyXaaaT camo oT 5 (7
npu ycrnosust Ha ennMToTUSA) PYHrMUNA-
HN TpeTupaHus Bmecto 8 (10 nri enndn-
TOTUA) 3a copTtoBe Vitis vinifera, Taka ue
Te ca NpWIoOXMMW 3a afanTUBHO WU
nopn 6mo nosapcteo (Gerus et al., 2015;
Kovalova and Gerus, 2016).

TbpCceHeTO Ha CbBPEMEHHUA nasap
Ha 103apckn NpoaykTu, ocobeHo 3a cop-
TOBe 6e3 ceMeHa, Cb3faBa HOBU CeJiek-
umoHHM 3apaum (Akkurt et al., 2019). 3a
Ja ce onpefenaTt AOHOPCKMTE pasHOBUA-
HOCTW Ha XxapaktepucTtukarta ,6e3cemeH-

which was crucial for varieties obtained
via mixed pollination.

Key words: genotype, resistance,
seedlessness, variety, organoleptic
profile, marketability, large-berry, SSR
analysis

INTRODUCTION

Ukraine is a viticultural country with
a total vineyard area of nearly 40,000 ha.
The long history of Ukrainian viticulture
started from ancient Greek colonies in the
Northern Black Sea region (700 - 600
BC).

First official State Register of plant
varieties for dissemination in Ukraine
(1936) included 30 introduced and only
one local cultivar. As for August of 2019, it
consisted of 57 % Ukrainian cultivars, 55
% of which were bred at the Tairov
Institute of Viticulture and Winemaking.

These cultivars were bred regarding the
climate peculiarities of the Northern Black
Sea region (continental and dry, with
winter frosts of -26 or -28 °C) and fungal
diseases, which cause epiphytoties twice
or more per 10 years. Most of the new
grape cultivars were created on the basis
of 3 - 4 different Vitis genera.

They are the fifth and sixth progenies from
the first crosses obtained as a result of
two massive breeding  programs:
“Rainbow” for table grape varieties and
“Resistance + Quality”. Most of new
cultivars need only 5 (7 under epiphytoty
conditions) fungicide treatments instead of
8 (10 under epiphytoty) for Vitis vinifera
varieties, so they are applicable for adaptive
or even organic viticulture (Gerus et al.,
2015; Kovalova and Gerus, 2016).

The demand of the modern market
for viticultural products, especially for
seedless varieties, creates new breeding
tasks (Akkurt et al.,, 2019). In order to
determine donor varieties of
“seedlessness” trait, 36 seedless varieties
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HOCT“, B amnesiorpadickara Konekuust Ha
WHcTuTyTa no 5103apCcTBO U BMHOMPOU3-
BOACTBO , Tanpos” ca nscnegsaHun 36 cop-
Ta 6e3 cemeHa C pas/iMyeH reHeTUYeH K
reorpadcku npomusxod. Han-gobpute ot
TSIX BEYE Ce M3MN0/I3BaT 3a pasmMHOXaBaHe.

LlenTa Ha HacToALWETO uscnenBaHe
e jJa ce aHanmsupar 4acT OT peruc-
TpupaHuTe CcOpPTOBE NO OTHOLWIEHME Ha
YCTONYMBOCTTa KbM bOMYHM 3abonsiBa-
HWA, Ja Cce OUEeHW CTeneHTa Ha MposiB-
neHne Ha 6e3ceMeHHOCT npu CcopToBeE
6e3 cemeHa, [a ce OLEeHAT HOBUTE BUHE-
HM W TpanesHuW COpPTOBE rpo3Ae cnopes
TEXHUTE BKYCOBU npoduniv, ronemmuHara
Ha NJ104a 1 TbProBCKUTE XapaKTePUCTUKN,
KaTo ce wu3nonsear metogMm Ha SSR
aHa/In3 3a NOTBbPXAaBaHe Ha Npousxoaa
Ha n3csefBaHnTe COpPTOBE.

MATEPVAT N METOON

MpoyyBaHeTo e MNpOBEAEHO Mpes3
nocnefHuTe Yetupu roguHu (2016-2019).
INo3saTta ca pa3nonoxeHu Ha ekcrneprmeH-
TanHN 06eKkTM Ha VHCTuTyTa no nosap-
CTBO 1 BMHOMpoussoacTteo "B. E. Taupos"
(TampoBo, Opgeca, YkpaiiHa). TepeHHM npo-
yuBaHUA 3a PE3NCTEHTHOCT ca M3BbpLUe-
HW npe3 nepuoja Ha Beretauus u nJo-
pojaBaHe (OT Mali g0 cenTemBpu) B
ecTecTBeHUss uHdekumoseH ¢oH no 9-
ToukoBa ckana Ha OIV (MexayHapoaHa
opraHu3aumsa no n103apcTeo U BUHAPCTBO)
no metoga Ha M. I'. baHkoBcka (Bankovska,
2007). besceMeHHOCTTa e uscneaBaHa no
MeToga Ha K. B. CmupHoB (1962) (Smirnov
et al., 1996; Smirnov et al., 2002).

OHK e wu3onupaHa o1 3ampaseH
nncteH matepuan (-20°C) ¢ nomowiTta Ha
OHK pactutened knt (QIAGEN). SSR
aHa/M3bT e wm3BbpweH Bbpxy 80 WH-
TpoAYyUMPaHN N YKPaWHCKN COpTa, BK/IO-
ynTesiIHo 54 TpanesHn n BUHEHU copTa U
19 copTa 6e3 cemeHa, n3bpaHn oT 06eKTU
3a pasMHOXaBaHe U cbbupaHe Ha VHCTK-
TyTa Mo /103apCcTBO N BUHOMNPOW3BOLACTBO
"B. E. TanpoB" oT AeBeT MUKpOCaTEeNIUTHU
nokyca (VVS2, ZAG62, ZAG79, VVMDS5,
VVMD7, VVMD25, VVMD27, VVMD28,
VVMD32).

of different genetic and geographical
origins were studied in the ampelographic
collection of theTairov Institute of
Viticulture and Winemaking. The best of
them are already being used in the
breeding process.

The purpose of this research was to
analyze part of the registered varieties
regarding resistance to fungal diseases,
to assess a level of manifestation of
seedlessness trait in seedless varieties, to
evaluate new wine and table grape
varieties by their flavor profiles and large-
fruit and marketability characteristics,
respectively, using methods of SSR
analysis to confirm the origin of the
studied cultivars.

MATERIAL AND METHODS

The study was conducted during
the last four years (2016-2019). Vineyards
are located on experimental sites of the
Institute of Viticulture and Winemaking
named after V. E. Tairov (Tairovo, Odesa,
Ukraine). Field surveys of resistance were

performed  during  vegetation and
production periods (from May until
September) in the natural infectious

background according to a 9-point OIV
scale using the method of M. G.
Bankovska (Bankovska, 2007).
Seedlessness was investigated using the
method of K. V. Smirnov (1962) (Smirnov
et al., 1996; Smirnov et al., 2002).

DNA was isolated from frozen leaf
material (-20 °C) using DNA Plant Kit
(QIAGEN). SSR analysis was performed
on 80 introduced and Ukrainian cultivars,
including 54 table and wine cultivars and
19 seedless varieties selected on
breeding and collection sites of the
Institute of Viticulture and Winemaking
named after V.E. Tairov by nine
microsatellite loci (VVS2, ZAG62, ZAG79,
VVMD5, VVMD7, VVMD25, VVMD27,
VVMD28, VVMD32).
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3a onpeaensHeTo Ha BWHEH apo-
MaTeH komnnekc (copToBe Zagrey, Odeskyi
zhemchug 1 Yarilo) e nsnonssaH opraHo-
nenTvyeH aHanns M meToq 3a npodu-
nMpaHe Ha BUHOTO.

PE3YNITATN N OBCBXAAHE

3a pa ce nonbNHM 6a3arta faHHW C
[OHOPCKM COPTOBE C LIEHHW Xapakrepuc-
TUKW, OCOBEHO HOCUTENN Ha XapakTepuc-
TvkaTa "6e3CeMeHHOCT", e aHaM3npaHo
U3MeHeHne B CbAbpXaHWeTo Ha ceme-
HaTta npu 36 copTta 6e3 cemeHa OT amne-
norpadckata Konekuus Ha MHctuTyTa no
N03apcTBO U BMHONPOW3BOACTBO "Tampos".
Tesn copToBe ce pas3nuyasar Nno reHeTnyeH
1 reorpadpcku npounsxog (Purypa 1).

For the characterization of wine
flavor  complex  (Zagrey,  Odeskyi
zhemchug, and Yarilo cultivars)
organoleptic analysis and method of wine
profiling were used.

RESULTS AND DISCUSSION

In order to replenish the database
of donor varieties of valuable traits,
especially carriers of seedlessness trait,
we analyzed variation in seed content in
36 seedless varieties from the
ampelographic collection of the Tairov
Institute of Viticulture and Winemaking.
These cultivars varied by genetic and
geographical origins (Figure 1).
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Fig. 1. Origin distribution of seedless varieties from the ampelographic
collection of the Institute of Viticulture and Winemaking named after V. E. Tairov

MoBeueTo OT M3GpaHWTe COpTOBE
ca OT aMepUKaHCKM 11 YKPaUHCKM NPOn3Xof,.

3a ga ce onpegenu kateropusita

Most of the selected cultivars were
varieties of American and Ukrainian origins.
To determine a seedlessness

Ha 6e3ceMeHHOCT, ce u3cfiedBa cyxoTo | category, seed dry weight per berry was

Terno Ha cemeHara Ha nnogose (Purypa 2).

investigated (Figure 2).
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Fig. 2. Distribution of seedless varieties by seedlessness category

Ternoto Ha 100 rpo3foBu 3bpHa B
rpyna oT copTtoBe 6e3 cemeHa Bapupa oT
70 (Kishmish chernyi) go 500 (Rusalka 3)
rpama (Tabnuua 1). 'po3goBuTe 3bpHaA
CbAbpXaT camo cnegu OT CeMeHa, Bbll-
pekn ye ce passimyasart Nno KOSIMYEeCTBO U
Terno. Taka 100 rpo3goBu 3bpHA CbObp-
xat oT 13 o 445 cemeHa c Tersio ot 0,7
£o 5 g. No-manko ot 100 cemeHa B 100
rpo34oBM 3bpHa ca OTKPUTM B COPTOBE
Rusalka 3 (74 6p.), Centennial Seedless
(70 6p.), Rushaki (51 6p.), Interlaken 6e3
cemeHa (49 6p.) n coptoBe Lakemont (48

6p.).

The weight of 100 berries in a
group of seedless varieties ranged from
70 (Kishmish chernyi) to 500 (Rusalka 3)
grams (Table 1). Berries contained only
seed traces, although they differed in
amount and weight. Thus, 100 berries
contained from 13 to 445 seeds weighing
from 0.7 to 5 g. Less than 100 seeds in
100 berries were found in Rusalka 3 (74
pcs), Centennial Seedless (70 pcs),
Rushaki (51 pcs), Interlaken seedless (49
pcs) and Lakemont varieties (48 pcs).
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Ta6bnvua 1. M3cnepBaHe Ha kaTeropusta 6e3ceMEHHOCT NpW COpToBe 6e3

CeMeEHa

Table 1. Investigation of seedlessness categories in seedless varieties

Terno Ha 100 Konmuecrso Terno Ha cemeHa Cyxo Terno Ha Kareropus coptoBe
. cemeHa, ceMeHara 3a
Copt/Variety 3bpHa, 6poii npu 100 3bpHa 3pbHLE 6e3 cemeHa
Weight of 100 Amount of Seed weight in Seed dry weight Seedlessness
berries, g 100 berries, g category
seeds, pcs per berry, mg

Rusensko bez seme 240 170 2,2 22 \%
Rusalka 140 74 0,2 2 |
Rusalka 3 500 212 2,7 27 \Y
Kishmish rozovyi 130 102 0,2 2 |
Attika seedless 410 260 3 30 \%
Kishmish luchistii 410 220 3 30 \Y
Kishmish chernyi 70 274 1,5 15 W
Rusbol 170 294 4,1 41 \Y
Elf 150 270 2,5 25 \Y
Princess 390 137 0,4 4 |
Centennial seedless 260 70 0,1 1 |
Rushaki 130 51 0,07 0,7 |
Perlette 160 157 0,2 2 |
Sultanina 110 135 0,2 2 |
Romulus 160 128 1 10 Il
Flame seedless 220 198 1 10 Il
Interlaken seedless 130 49 0,06 0,6 |
Jupiter 340 224 3 30 \Y
Einset seedless 200 244 15 15 \Y
Gleanora 190 120 0,5 5 |
Himrod 170 51 0,08 0,8 |
Lakemont 200 48 0,1 1 |
Marquis seedless 240 164 0,2 2 |
Mars 230 160 1 10 Il
Prime seedless 180 102 0,15 15 |
\Venus 220 200 2 20 \Y
Kishmish Vatkana 200 274 1,8 18 \%
Kishmish Vir 300 309 2,5 25 \Y
Siranush 280 348 2,8 28 \Y
Kishmish uzunbashly 220 251 3 30 \%
Sverkhrannii 120 246 2 20 v
bessemyannyi

Kishmish OSKHI 170 253 1,2 12 Il
Kishmish tairovskii 160 128 1 10 Il
Mechta 200 209 3 30 \Y
Yaltinskii bessemyannyi 220 445 9,4 94 v
Beogradska besemena 330 100 0,5 5 |

BescnopeH nuaep e copt Sultanina
(Karaagac et al., 2012). HeroBute notom-
un, OOpu pacTeHuss OT NeTo W LWecTo
noKosieHve, nokasaxa nbpearta kateropus
coptoBe 6e3 cemeHa. B TexHute
rpo3f0BY 3bpHa, CeEMeHarta Wau Hanb/IHO
nvncear, Wan uMat 1 unm 2 Mekm 1 Masiku
cnegn oT ceMmeHa. B pgonbnHeHue KbMm
ropecnomeHaTiTe COpPTOBE MoraT fa ce
po6asAt  Princess, Perlette, Himrod,
Marquis n Beogradska, kouTo cbllo ca

An indisputable leader is Sultanina
variety (Karaagac et al., 2012). Its
descendants, even plants of fifth and sixth
generations, showed the first
seedlessness category. In their berries
seeds were either completely absent, or
there were 1 or 2 soft and small seed
traces. In addition to the above
mentioned, Princess, Perlette, Himrod,
Marquis and Beogradska besemena
varieties are Sultanina descendants as
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notoMun Ha Sultanina. Bbnpekn ye nmart
noseye oT 100 cemeHa B 100 rpo3goBu
3bpHa, Te ca Masikn, UHU KU He ce
ycewar no BpemMe Ha XpaHeHe. Tesu
copToBe LWWe 6baart 13non3BaHu 1 Beye ce
n3non3BaT B npoueca Ha pasMHoXasaHe
3a noJjlyyaBaHe Ha COpPTOBE OT pasINyHu
KaTeropmm 6e3 ceMeHa.

PasHoobOpa3neto Ha  BWAOBMA
CbCTaB B FEHOTUMM Ha pPas/iNyHN COPTOBE
rpo3ge 0bscHsBa passimkata B HMBOTO Ha
YCTOMYMBOCT KbM  OCHOBHU  bOMYHM
3abonaBaHus (Tabavua 2).

well. Although they had more than 100
seeds in 100 berries, they were small,
herbaceous and were not felt during
eating. These varieties will be used and
are already being used in the breeding
process to obtain varieties of different
seedlessness categories.

Diversity of the species composition
in genotypes of different grape varieties

explains the difference in a level of
resistance to major fungal diseases
(Table 2).

Tabnuuya 2. HMBO Ha yCTOMYMBOCT KbM OCHOBHU IbOMYHU 3abonsiBaHUA MNpw
copToBe, BK/IIOHEHW B [AbpXaBHUA pernctbp Ha pacTUTesIHW COopToBe 3a
pasnpocTpaHeHne B YKparHa oT 1936 go 2015r.

Table 2. A level of resistance to major fungal diseases in varieties included in

State Register of plant varieties for dissemination in Ukraine from 1936 to 2015
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IAligote 1936 | | | |Lesya 1985 | | m
ICabernet Sauvignon 1936 | | | |Odeskii suvenir 1985 m | m
Karaburnu 1936 | | | |Ukr 85 1985 | | m
Muscat blanc 1936 | | | |Yantar OSKHI 1985 m m m
Muscat de Hambourg 1936 | | | |Asma 1986 m m m
Muscat rose 1936 | | | |Muskat Yantarnyi 1986 | | m
Riesling 1936 m | | |Yuzhanka OSKHI 1986 m m m
Senso 1936 | | | |Moldova 1987 h h h
Chasselas 1936 | m | |Muscat zhemchyuzhnyii 1988 m m |
Koroleva vinogradnikov 1944 | | | |Antei magarachskii 1988 h h h
Muskat Ottonel 1944 | m | |Zolotistyi ustoichivyi 1990 m | |
Pearl of Csaba 1944 m | m__ [Kishmish OSKHI 1990 | | |
Chaush belyi 1944 | | | |Lanka 1990 m m m
Agadai 1958 | m m__|Novoukrainskii rannii 1990 | | |
IAleatiko 1958 | | | |Osobyi 1991 | | |
Albillo krimskii 1958 m m | |Vostorg 1992 h m h
erdelho 1958 m | m__[Suruchenskii belyi 1992 h h h
Gars levelyu 1958 m | m_ [Muskat odesskii 1993 h h h
Ekim kara 1958 m m h |Pervenets Magaracha 1994 h m h
Irsai Oliver 1958 m m h |Avrora Magaracha 1995 h h h
Kleret belii 1958 m m | |Kefessiya 1995 m m h
Kokur beli 1958 | | m__ |[Kapselski belyi 1995 | | |
Matrasa 1958 | | | |Krona 1995 | | |
Mathias lanos 1958 | m | |[Sari Pandas 1995 | | |
Morastel 1958 | m m__ |Arkadia 1995 m | m
Muskat aleksandriiskii 1958 | | | |Murvedr 2001 | | |
Muskat chernyi 1958 m m m__ |Semillon 2001 | | |
Muller Thurgau 1958 | | | |Kok Pandas 2002 | | |
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Muscadel 1958 m | | |Original 2002 m m h
Nimrang 1958 | m | |Pinot blanc 2002 | | |
Rkaziteli 1958 m | h |Soldaiya 2002 | | |
Saperavi 1958 | | | [Tsitronny Magaracha 2002 h h h
Sersial 1958 | | | |Danko 2003 h h h
Sauvignon blanc 1958 m | | |Assol 2005 h h h
Taifi rozovyi 1958 m m | |Bordo 2006 | | |
Gewuerztraminer 1958 m m m__ [Bukovinka 2006 h h h
Feteasca alba 1958 m m | |Gurzufskyi rozovyi 2006 h h h
Furmint 1958 | | | |[Zagrey 2006 h h h
Hindogni 1958 | m | |[Zagadka 2006 m m m
Shabash 1958 | m m__|Intervitis Magaracha 2006 m m m
Shardone 1958 | | | |Kobzar 2006 m m m
Pinot gris 1959 | | | |Lyubitelskii 2006 h h h
Pinot noir 1959 m m m__|Livadiiskyi chernyi 2006 h h h

elschriesling 1959 m | |Muskat Livadiya 2006 h h h
Tashli 1959 m m Muskat Golodrigi 2006 h h h
/Alphonse Lavallee 1960 | | | |Oleg 2006 h h h
Italia 1969 m | m_ |Risus 2006 h m m
Kardinal 1969 | | | |Rubin Golodrigi 2006 h h h
Cegled szepe 1969 m m h |Rodnichok 2006 m h m
Limberger 1969 | | m_ [Smena 2006 m h h
Marselskij chernyj rannij 1969 | | | [Tavkveri Magaracha 2006 h h h
Pesci Szagos 1969 m m | |Anatelykon 2007 m m m
Rannii Magaracha 1969 | m h _|Alminskii 2007 h h h
Rubinovyi Magaracha 1969 m h m_ |Gerkules 2007 | m m
Sauvignon vert 1969 m | | |Etud 2007 h h h
Sorok lyet Oktyabrya 1969 | | | |Kishmish tairovskii 2007 | m m
Suholimanski belii 1969 | | | |Ogoniok tairovskiy 2007 m m |
Tilki Kuyrugu 1969 m | | |Riesling Magaracha 2007 h h h
Dnestrovskii rozovyi 1972 h m h |Spartanets Magaracha 2007 h h h
lOdesskii chernyi 1972 m m m_ [Tair 2007 h h h
Odesskii rannii 1973 | | | |Yaltinskii bessemyannyi 2007 h h h
Lisova troyanda 1975 m m h |Granatovyi Magaracha 2008 h h h
Muskat tairovskii 1976 | | | |Gviene 2008 | | |
Tavrida 1977 m m m_ [Krasen 2008 h h h

ostok 1978 m m m__ |Pamyati Golodrigi 2008 h h h
Saperavi severnyi 1978 h m h |Flora 2008 h h h
Karmrahyut 1979 m m m__|Aromatny 2009 h h h
Guzal Kara 1980 m m m _|Kometa 2009 m h h
Madlen muskatnyi 1980 m | m_|Livija 2010 m m m
Fioletovyi rannii 1980 m | m__[Pivdennoberezhnyi 2010 h h h
IChaush muskatnyi 1980 m m m__|Pamyati dzheneeva 2011 m m m
Golubok 1981 m m m_[Sira 2011 m m m
Kirgizskii rannii 1981 m m m__|Lanjeron 2015 h h h
Muskat Usbekistanskii 1981 h h h |Odissey 2015 h h h
Pervomajski 1981 m m m__|[Iskorka 2015 m m m
Ranni Vira 1981 m m m_ [Persei 2019 h m h
Stepnyak 1982 h m m__|Yarylo 2019 h h h
Kyivskyi zolotystyi 1983 m m m_ |Odeskyi zhemchug 2019 h h m
Merlot 1983 m | m_ |[Zagrava 2019 h m h
Mechta 1983 m m | |Kardishach 2019 m m h
IChasselas severnaya 1984 m m |

| - HCKo HMBO Ha ycToiumsocT / low level of resistance

m - cpefiHo HMBO Ha ycToiumeocT / medium level of resistance
h - Bucoko HMBO Ha yctoiiumsocT / high level of resistance

durypa 3 cxemaTU4yHO MOKa3Ba
aHa/IM3 Ha HMBO Ha YCTOWYMBOCT KbM
OCHOBHU MbOMYHM 3a60159BaHUA Npu cop-
TOBE, BK/IOYEHN B [IbpXXaBHUA perncrbp
Ha pacTuTesIHM COpTOBEe 3a pasnpocTpa-

Figure 3 schematically shows an
analysis of a level of resistance to major
fungal diseases in varieties included in

State Register

of plant varieties for

dissemination in Ukraine from 1936 to
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HeHne B YkpanHa ot 1936 pgo 2019 r.,
Korato cCOpToBeTe OT HOBO MOKOJIEHME ca
cb3gafeHn Ha 6asata Ha C/IOXHU Mexay-
BUAOBU Xnbpuamn. OueBngHa e TeHAeHUNs
3a yBe/iMyaBaHe Ha CbAbpXaHVMeTo Ha
yCTOMUMBU COPTOBE B [bpXaBHWSA pervc-
Thbp B CpaBHEHME C NnocnefHUTe gecetu-
NeTss Ha MUHaNUA BeK, 0COGEHO C AaH-
HuTe oT 1936-1979 roguHu, korato Abp-
XaBHUAT pernctbp ce cbetom oT 90 Ao
75% nHTpoayuupaHu coptoBe Vitis vinifera.

2019, when new generation varieties were
created on the basis of complex
interspecific hybrids. There is clearly a
tendency of increasing the content of
resistant varieties in State Register,
compared with the last decades of the last
century, especially with the data of 1936-
1979 years, when the State Register
consisted of 90 to 75% introduced Vitis
vinifera varieties.

100% - — :
90% - i o 3 j ' ; —
80% - ! T L - -
70% . | 2| -
60% - Lo e | .
40% -+ Lo N
30%
20% -
10% -
0% - T T T T T T T T T T
mildew powdery rotting of mildew powdery rotting of mildew powdery rotting of
mildew berries mildew berries mildew berries
1936-1979 1980-1999 2000-2019
® high level = medium level = low level

dur. 3. HMBO Ha YyCTOMYMBOCT KbM OCHOBHU [bOWYHM 3abonsiBaHUS Mpw
cCopToBe, BK/IIOYHEHU B [bpXaBHUA pernctbp Ha pacTUTeSIHW COopToBe 3a
pasnpocTpaHeHne B YKpaiiHa oT 1936 go 2019r.

Fig. 3. A level of resistance to major fungal diseases in varieties included in

State Register from 1936 to 2019

FeHoOTMNUTE OT HOBO MOKOJIEHUE,
KOUTO KOMOWHMpAT HAKOAKO Buaa Vitis
vinifera B CBOSA reHOM, NpuTeXaBaT KakTo
BMCOKa afanTMBHOCT, Taka U NOCTOSIHHO
BMCOKO  KayeCTBO Ha  npoaykuusta
(Migicovsky, 2016). Hait-gobpute oT TSX
ce npuemar Kato poauTesiCkM CopToBe 3a
Nno-HaTaTbLIHMA PasMHOXUTENEH npouec
n morat ga 6bgar vM3nonssaHu 3a no-
nb/iBaHe W oboraTsABaHe Ha pervoHasHu
acopTMMeHTW, pfa cTaHaT OCHOoBa 3a
aganTMBHO /103apCcTBO B YKpaiHa n Aa
cTaHaTt npegun Ha reHoTUnu, KOeTo HMBO
Ha ajanTMBHOCT LWE HU M03BOAM Jda

New generation genotypes, that
combine several species of Vitis vinifera
in their genome, possess both high
adaptability and consistently high product
quality (Migicovsky, 2016).

The best of them are taken as parent
varieties for further breeding process and
can be used for replenishment and
enrichment of regional assortments,
become the basis for adaptive viticulture
in Ukraine, and become ancestors of
genotypes, which adaptability level will
allow us to consider the application of
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pasrnegame nNpuioXKeHUeTo Ha 6rnonorny-
HOTO /103apCTBO.

Hali-HoBMTE copToBe rpo3ge Tpsib-
Ba fia OTroBapsT Ha BMCOKO HMBO HE camo
Ha afjanTvBHWTE nokasaTesi, HO N Ha
KauecTBOTO Ha npoaykumsaTa (durypa 4).
MoTpebutenute n NpoM3BOAMTENNTE Ha
rpo340BY NPOAYKTM NpeanoumTar eKcky-
3MBHMN COPTOBE C UHTEPECEH BKYC W apo-
MaT Ha BMHO WM Heobu4valiHa copma 1
UBSAT Ha rPO340BUTE 3bpHa NpU TpanesHu-
Te CopTOoBE.

i gl_'rlmium
2 lacrice

organic viticulture.

The newest grape varieties must
meet a high level of not only adaptive
performance but also of product quality
(Figure 4). Consumers and producers of
grape products prefer exclusive varieties
with an interesting taste and wine flavor or
an unusual shape and color of berries in
table cultivars.
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dur. 4. ApomaTtHu Npodunnm Ha BUHO Aromatny (1), Zagrey (2) n Muskat odesskii (3)
Fig. 4. Flavor profiles of Aromatny (1), Zagrey (2) and Muskat odesskii (3) wines

CemnauAT BKYC M apomMaT Ha rpos-
[0BUTe 3bpHa Ha Zagrey ce npespbLyaT B
C/IOXHA KOMMO3WLMSA OT M/I040BE U LBETH
C HOTKM Ha MeA W Kucesn TPbH BbB BU-
HOTO. YucTumAT, MH AOBAKOB BKYC Ha
rposgosuTe 3bpHa Ha Charivnyi nokassa
efneraHTHN HOTKM Ha TEMEHYXku, 60po-
BVWHKN 1 CUHW C/IMBY BbB BMHOTO. BKyCbT
Ha LMTPYCOBM NI0L0BE U MAHIO, KOWTO ce
oT/iM4yaBa Aobpe B nnogosete Ha Yarilo,
CbWO MpPUCbCTBA BBLB BUWHOTO WU Ce
JonbnBa OT 3abefnexmma HoTka Ha npac-
KoBW. JIeKUAT KapamesieH apomar Ha rop-
Ckv nnogose B Aromatny ce npespblua B
AICHO M3pa3eHa HOTKa Ha aHaHac 1 aroawu,
nogyeptaHa OT MMKaHTHA TOpYMBMHA W©
cnagbk BKyc. 3a pas/siMka OT MpecHuTe
ropcku niofoBse, BUHOTO OT copT Odeskyi
zhemchug Hsima apomaT Ha myckat. Toi
ce TpaHcchopmupa BbB hriopaneH apo-
MaT Ha YyaeHa po3a, AOMbJ/IHEHA OT HOTKU
Ha NPecH” Ma/MHW W CuHaTa HOoTKa Ha
kncen TpbH (Purypa 5). HoBuTE BUHEHMU
TEHOTUMNOBE B pacTeHuATa OT LeCcTo u
cefMOo NOKOJIEHNE, KOMTO HaBNu3aT B ne-

Simple taste and aroma of Zagrey
berries turn into a complex fruit and flower
composition with notes of honey and
barberry in wine. Simple, subtle apple
flavor of Charivnyi berries shows elegant
violet, berry and prune notes in wine.

Citrus and mango taste, which is well
distinguishable in Yarilo berries, is also
present in wine and is complemented by a
noticeable peach note. Light caramel
flavor of Aromatny berries turns into a
pronounced note of pineapple and
strawberries, accentuated by spicy
bitterness and pastry flavor. Unlike fresh
berries, wine of Odeskyi zhemchug
variety does not have a muscat flavor.

It transforms into a floral aroma of tea
rose, complemented by notes of fresh
raspberries and a powerful note of
barberry (Figure 5). New wine genotypes
in plants of sixth and seventh generations,
which are entering a ripening period,
show notes of blueberries, fresh apricot,
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pvioA Ha 3peeHe, NokaseaT HioaHcK Ha 60-
POBWHKW, NMPECHW Kaicum, cylweHu npac-
KOBM, CYLUEHW Kaiicun n ap. B apomara u
BKyCOBWTE cU npocouan. LiAnocTHO npoyy-
BaHe LLie HY NO3BOMM Aa onpeaesium Hali-
obelyaBawTe OT TAX M Aa MNOTBbPAMM
YCTOUMBOCTTA Ha HMBOTO Ha NPOU3BO-
[MTENHOCT 1 KAYeCTBO Ha NpoAyKuuaTa.

. Zagrey Bananc
Pear
Wild flowers
Honey
Barberry

Odeskyi zhemchug
Tec rose
Crled frult
Barberry
Raspberry

Lavender

Charivnyi

Iskarka  prym

dried peach, dried apricots, etc. in their
aroma and flavor profiles.

A comprehensive study will allow us to
determine the most promising of them and
confirm the stability of a level of
productivity and product quality.

% 7+ Aromatny

- Caromel
Pineapple
Honey
Strowberry
Breod crust

Cherry 4
Red berries

Prune

Violet

Citrus
Mango
Peuch
Lychee

+ Yarilo
Wiid flowers
Fruit

dur. 5. BI/I3y8J'IHO npegcraBdHe Ha apomMaTHMUTE KOMIMOHEHTUN B o6eu.|,aBau.|,|/|

copToBe BUHO

Fig. 5. Visual representation of flavor components in promising wine varieties

Pa3mepbT Ha rpo3ga v rpo3foBuTe
3bpHa € MHOro BaXkHa xapakTtepucTtuka 3a
pasHoobpa3neTo Ha TpanesHuTe CopToBe,
KaTo Hali-TbpceHuTe Ha nasapa. Purypa 6
nokassa HMBO Ha MPOSIB/IEHNE Ha Xapak-
Tepuctukata ,CpefHo Ters0 Ha rposa” u
.CPeQHO Tersi0 Ha rpo3foBO 3bPHO" npes
nepuopg ot 2016 r. go 2019 r. CoptoBeTe
n xuépugHute ¢opmMu nokassat cpegHo
Terno Ha rposga ot 405 po 592 g wu
cpefgHo Terno Ha 3bpHaTa oT 4,5 Ao 8,2 g.
XubpugHata dopma Ha Kallisto ce
OTKpOsiBa CbC CPefHO Tersio Ha rposga oT
592 g n cpefgHO Terno Ha rpo3goBOTO
3bpHO 0T 6,9 g (Purypa 6).

Size of a bunch and berries is a
very important trait for a table variety, as
the most demandable on the market.
Figure 6 shows a level of manifestation of
"an average bunch weight" and "an
average berry weight" traits during a
period from 2016 to 2019. Varieties and
hybrid forms showed an average bunch
weight of 405 to 592 g and an average
berry weight of 4.5 to 8.2 g. Kallisto hybrid
form stood out with an average bunch
weight of 592 g and an average berry
weight of 6.9 g (Figure 6).
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Fig. 6. A level of manifestation of "average bunch weight" and "average berry
weight" characteristics of promising table varieties and hybrid forms, average weight

during 2016-2019

He no-masiko BaxkHa Xxapakrepwuc-
TMKa 3a WKOHOMMYeckaTa eqIEKTUBHOCT
npu oTrnexgaHe Ha TpanesHn COpToBe e
rogHoCTTa 3a npogaxba 1 6poi rpo3gose
BbpXy N103a. CpeAHO rogHocTTa 3a nasa-
pa Bapupa ot 65,5 (Fontan) go 84,5%
(Kallisto) B pamkuTe Ha 4yeTupu roguHun ot
HacCTOSILLLETO M3cneABaHe Npu pPasIuyHK
yCc/noBus Mpe3 BereTtauvoHHWS nepuog
(durypa 7).

No less important trait for the
economic efficiency of table variety
cultivation is the marketability of bunches
on the vine. On average, marketability
ranged from 65.5 (Fontan) to 84.5%
(Kallisto) within four years of this research
with  different conditions during a
vegetation period (Figure 7).

90
83 84,5
2 78,75 79
20 % 7775 .
70 65,5
&0
50
40
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20
10
0
Fontan Original, Tairian Persei Odissey
reference variety

Kallisto

dur. 7. Bb3MOXHOCT 3a npogaxba Ha rpo3ae, cpefeH nNpoueHT npes 2016-2019
Fig. 7. Marketability of bunches, average percentage during 2016-2019
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SSR aHanu3bT Ha 80 copTa rposae
(BKNHOUMTENHO copToBeTe, noAbpaHn B
WHcTuTtyTa no n103apcTBO U BMHOMPOU3-
BOACTBO "TaumpoB", nokasa BWCOK MNOu-
MOpPIM3bM Ha cnegHuTe nokycu: VVS2,
VVMD5, VVMD7, VVMD25, VVMD27,
VVMD28, VVMD32, ZAG62. Nopaan ToBa
Te Morat ga 6bgart M3nossBaHu 3a pas-
rpaHnyaBaHe A0OpU Ha 6MU3KO CBbp3aHu
copToBe. Tabnuuya 3 npegcraBs VHAUBU-
AyanHun pe3yntatm OT MMWKpOCaTeNUTeH
aHa/IM3 3a No-HaTaTbLHO cepTuduymnpa-
He 1 perncTpauus Ha coptoBe 6e3 ceme-
Ha B baHkaTa Ha pacTuTeslHMTe reHeTuu-
HW pecypcu Ha YKpaliHa.

SSR analysis of 80 grape varieties
(including varieties, selected in the Tairov
Institute of Viticulture and Winemaking
showed a high polymorphism of the
following loci: VVS2, VVMD5, VVMD7,
VVMD25, VVMD27, VVMD28, VVMD32,
ZAG62. Due to this, they can be used to
differentiate even closely related varieties.

Table 3 presents individual results of
microsatellite  analysis  for  further
certification and registration of seedless
varieties in the Bank of Plant Genetic
Resources of Ukraine.

Tabnuua 3. Peayntatn oT MUKpOCaTe/IMTEH aHa/In3 Ha CopToBe 6e3 ceMeHa
Table 3. Results of microsatellite analysis of seedless varieties

Ne | Coprt/Variety ZAG62 ZAGT9 VVMD 5 VVS2 VVMD 32
1 Jupiter 200 262 260 - -

2 Prime seedless 194 266 - 133:100 287:264
3 Marquis seedless 200 264 245 113 288

4 Gleanora 200:190 281 - 129:103 261

5 Attika seedless 200:190 291 246 128:108 283

6 Kishmish luchistii 190 288 243 128:116 284:260
9 Mars 196 272 251 280

10 | EIf 196:180 278 - 124 280

11 | Sverkhrannii bessemyannyi | 194 278 - 135 280

12 | Lakemont 200:190 272 - 143:115 240

13 | Himrod 200:190 272 - 143:119 235

14 | Jupiter 2 196 270 - - 244

15 | Kishmish tairovskii 200:190 292 286:241 - 260

16 | Rusensko bez seme 194:190 281 - 127 260

17 | Einset Seedless 190 287 240 - -

18 | Venus 194 294 240 - -

19 | Kishmish chernyi 190 279 285:241 - -

MpousxoawbT Ha 74 ot 80 npobu e
NoTBBLPAEH OT rEeHOTUNW Ha fBa Poau-
Tenckn copta (Karastan et al., 2017).

Poautencku coptose ca onpegene-
HW 3a LWecT Npobu, NnosyyeHn ypes cme-
ceHo onpawsaHe. Irsai Oliver, Muscat
zhemchyuzhnyii, Kobzar, Sorok lyet
Oktyabrya, Muskat odesskii ca poautesn-
CKM COpTOBE CLOTBETHO 3a copTtoBe Ukr

85, Shkoda wu Opalovyi, Lanjeron,
Golubok, Iskorka (Karastan et al., 2017).
OCHOBHWTE  XapakTepUCTUKN  Ha

reHeTYHOTO pasHoob6pasne Ha rpo3aeTo,

The origin of 74 from 80 samples
was confirmed by genotypes of two parent
varieties (Karastan et al., 2017).

For six samples obtained via mixed

pollination, parent  varieties  were
determined. Irsai Oliver, Muscat
zhemchyuzhnyii, Kobzar, Sorok lyet

Oktyabrya, Muskat odesskii are parent
varieties for Ukr 85, Shkoda and Opalowvyi,
Lanjeron, Golubok, Iskorka cultivars,
respectively (Karastan et al., 2017).

Main characteristics of grape
genetic diversity, detected using allelic
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OTKPUTW C NOMOLLTA Ha anenHu npogunn
Ha MHTpOAyUMpaHn CopToBE U pasHOBUA-
HOCTW, OTrnexgaHu B WMHCTUTyTa no Jio-
3apcTeO UM BUHOMpoussoAcTso "Taupos"
(BBNPEKN HAIMUYMETO HAa HAKOJIKO Tpynu C
npobu ¢ 65M3kKa Bpb3Ka), NokassaTt 3Haun-
Te/SiHa reHeTMYHa XeTepPOoreHHoCT U vnca
Ha WHOPWAWHT BAWSHWE BbPXY FEHOTUMU-
Te Ha u3cneggsaHu coptoBe (Karastan et
al., 2018). To3u chakT, 3aegHO C BUCOKa
YCTOMYMBOCT Ha GUOTUYHU 1N aBUOTUYHK
thakTOpW, NpaBu Te3n reHoTUNK NoTeHLMan-
HW [JOHOPW 3a HOBW CENEKLMOHHN Nporpamu.

N3BOAN

AHanusvpaHe Ha rpyna ot pasHo-
BUAHOCTU Ha rposge 6e3 cemeHa cnopep
pasnmunaTa B CbAbpXaHMETO Ha CeMeHa-
Ta No3BO/M fa Ce pasrpaHunyar CcopToBe
OT NMbpBa KaTeropms 6e3CeMeHHOCT, KOu-
TO MO-KbCHO MoraTt ga 6baat U3Mnosi3BaHu
KaTo poAnTEeNICKN COPTOBE MPU KPbCTOCKN.

AHanM3bT Ha yCTOuMBOCTTa Cpe-
Wy rbouyHM 3ab0nsBaHNs Ha HAKOWU pe-
rMCTpMpaHyu COpPTOBE Nokasa TeHAeHUus
KbM MOBMLLABaHE Ha afjanTVBHOCTTA Ha
copToBeTe OT HOBO MOKOJIEHME.

HanpaBeHu ca apomaTHU npodnnu
Ha BWHa, NPOM3BEAEHN OT HOBW BUHEHU
coptoBe U xubpuaHu dopmm U ce
NMOTBbPAN M3KIUNTENTHOCTTA Ha TEXHUS
BKyC 1 apomart. ObelwaBaliute TpanesHu
copToBe ca nogbpaHu crnopej pasmepa
Ha rposfja u rpo3goBuTE 3bpHA, KakTo 1
rogHocTTa 3a nasapa v 6poit rpo3gose
BbPXY /103a.

M3non3saHeTto Ha SSR aHa/v3 Hu
no3sosav fAa NOTBbPAVMM Npousxoga Ha
nuscnegBaHNTe pasHoOBMAHOCTU, KoeTo be
pellaBallo 3a COpToBe, MNOJyYeHU upes
CMeceHO onpawBaHe. lMpeggaputenHuTe
pe3ynTaTy nokasBaT reHeTUyHa XeTeporeH-
HOCT B 3HauuTesIHa yacT OT Kosekumsita ot
nosun.

profiles of introduced cultivars and
varieties bred at the Tairov Institute of
Viticulture and Winemaking (despite the
presence of several groups of closely
related samples), demonstrate significant
genetic heterogeneity and absence of
inbreeding influence on the genotypes of
studied varieties (Karastan et al., 2018).
This fact along with a high resistance to
biotic and abiotic factors makes these
genotypes the potential donors for new
breeding programs.

CONCLUSIONS

Analysis of a group of seedless
varieties by variation in seed content
made it possible to distinguish seedless
cultivars of the first seedlessness
category, which can later be used as
parent varieties in crosses.

Analysis of resistance to fungal
diseases in certain registered varieties
showed a tendency of increasing the
adaptability of new generation varieties.

Flavor profiles of wines produced
from new wine varieties and hybrid forms
were made. The exclusivity of their taste
and flavor complex was confirmed.

Promising table varieties were selected by
the size of a bunch and berries, as well as
marketability of bunches on the vine.

The usage of SSR analysis allowed
us to confirm the origin of the studied
varieties, which was crucial for varieties
obtained via mixed pollination. Preliminary
results indicate genetic heterogeneity in a
significant part of the grapevine collection.
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PE3IOME

CkopocTTa Ha pacTex Ha MnosieHo-
BUTE TPBOUUKM npe3 Tpu eTtana (72 u.,
144 4. n 240 4. cnep onpawBaHeTo),
KaKTo ¥ MbpBOHAYA/THUAT M/I0AEH 3aBPbH3
OT LWecT obellaBalm C/MBOBU reHoOTMNa,
pa3paboTeHn B M3cnenoBatesnickm UHCTU-
TYT N0 oBOWApPCTBO, Yauvak (xmbpmaute
38/62/70, 1V/63/81, 32/21/87, 34/41/87,
22/17/87, copt ,Nada“) ca wuscnepgsaHu
npy camoonpallBaHe, KPpbCTOCAHO OnpaLu-
BaHe (,Catanska Lepotica” kaTo onpatuu-
Ten) n BapuaHTu Ha cBO6OAHO onpaliBa-
He 3a nepuoj ot Ase roavHun (2010/2011).
[nHamumkaTa Ha pacTex Ha MnoseHoBuTe
TPBOUYKM € pa3nnyHa B 3aBUCUMOCT OT
reHoTuna, BapuWaHTa Ha onpawBaHe W
roguMHaTta. 72 vaca cnej, onpawiBaHeTo,

SUMMARY

Pollen tubes growth rate in three
fixation terms (72 h, 144 h and 240 h after
pollination), as well as the initial fruit set of
six promising plum genotypes developed
at Fruit Research Institute, Cacak (the
hybrids 38/62/70, 1V/63/81, 32/21/87,
34/41/87, 22/17/87, and the cultivar
‘Nada’) were investigated under self-,
cross- (‘Caganska Lepotica’ as pollenizer)
and open pollination variants over the two
years (2010/2011).

Dynamics of pollen tubes growth varied
depending on genotype, pollination
variant and year. 72 h after pollination,
location of the longest pollen tube was
between the medium part of the style and

180



MECTOMOJIOKEHNETO Ha  Hali-gbarata
noneHoBa TpbOMUKa e Mexay cpegHarta
4yacT Ha cTb/n64yeTo 1 Hyuenyca. lMoneHo-
BUTE TPBLOMYKM ce HabnwgasaTt npeanm-
HO B fiYHMKa, 144 4. cnep onpallBaHe,
jokarto 240 u. cnep onpawlBaHe camo npu
xnoépwug 32/21/87, BbB BapuaHT Ha camo-
onpailBaHe He ce Habnwogasa MNPOHUK-
BaHe Ha nosieHoBa TpbOUYUKA B HyLenyca.
Hail-ronamoTo  KONM4YecTBO  OMpalleHu
N0AHVLK, C NPOHUKBaHe B HyLenyca 240
4. cnep onpawsaHe, € MOJly4eHo npwu
BapvaHT Ha KPbCTOCAHO OrnpallBaHe BbB
BCUYKWN W3CMeBaHN TeHoTMNn Wn npes
[ABeTe rovHu, ¢ U3KNYeHne Ha xnbpuam
IV/63/81 n 22/17/87 npe3 2011 r., korato
TO3W MoKasaTes [A0CTWra Hai-BUCOKa CTOM-
HOCT BbB BapuaHTa Ha camoonpatlsaHe u
cBo6ogHO onpawsaHe. CpepgHarta CTOM-
HOCT Ha NbpBOHAYasIHUA NNOLEH 3aBPB3
Bapupa ot 1,08% (xmbpug 32/21/87, camo-
onpatusaHe) go 54,06% (,Nada“, kpbcTo-
CaHo onpatuBaHe). Haii-BMCOK MPOLEHT Ha
nMbpBOHAYasieH naoAeH 3aBpb3, Npu no-
rofsiMaTa yacT OT U3c/ieABaHMTE reHoTUnu
€ perucTpupaH BbB BapuaHT Ha KpbCTOCAHO
onpallBaHe, C W3K/IKYEHWe Ha Xubpug
34/41/87, KbpeTo Hali-0obpuaT pesynrtart e
noslyyeH BbB BapraHTa Ha camoorpallBaHe.

KnwuoBM AymMn: CAVMBOB TEHOTMM,
camoonpatliuBaHe, cBo60OAHO U KPbCTOCAHO
onpalwiBaHe,  AMHaMMKa  Ha  LBETHU
TPBONYKK, NIOLEH 3aBPBH3

YBO/[,

ONTUMaSIHMAT MI0AEH 3aBPb3 U
[OGUBBT OT rEHOTWUMM Ha eBponeiicka cu-
Ba (Prunus domestica L.) ce koHTponupa
OT ronam 6poi dhakTopu, KOUTO BAUAAT
BBPXY NpoLEecUTe Ha onpalliBaHe W OrMJIox-
JaHe. MbpBaTta CcTbNKa B onpaluBaHeTo e
npeHacsiHe Ha NOJIEHOBU 3bpHa OT npatu-
HUUUTE KbM 6/11M3a/1LEeTO U TAXHOTO Npu-
nensaHe, nocsiefBaHo oT xugpartauusara
N MOKbNBAHETO WM. dPakTopu, KOUTO
okasBaT 3HAuUUTENHO B/WAHWE BBPXY
ycnexa Ha Tasu ha3a ca CbBMecTMMocTTa
U MPUMOKPUBAHETO Mpu UbdTEXa Ha
coptoBeTte (Koskela et al., 2010), gocta-
TbYHO KO/IMYECTBO W KayecTBO Ha npa-

the nucellus.

Pollen tubes were predominantly
observed in the ovary 144 h after
pollination, while 240 h after pollination,
penetration of pollen tube into the
nucellus was not observed only in hybrid
32/21/87, in self-pollination variant.

The highest amount of pistils with
penetration into the nucellus 240 h after
pollination was obtained in cross-
pollination variant in all investigated
genotypes and in both years, except in
hybrids 1V/63/81 and 22/17/87 in 2011
where this parameter achieved the
highest value in self-pollination and open-
pollination variants, respectively.

The average value of initial fruit set varied
from 1.08% (32/21/87, self-pollination) to
54.06% (‘Nada’, cross-pollination). The
highest percentage of the initial fruit set
for the majority of investigated genotypes
recorded in the cross-pollination variant,
except in hybrid 34/41/87, where the best
result was obtained in self-pollination
variant.

Key words: plum genotype, self-,
open- and cross-pollination, pollen tubes
dynamics, fruit set

INTRODUCTION

Optimal fruit set and vyield of
genotypes of European plum (Prunus
domestica L.) is under strong control of a
large number of factors that affect
pollination and fertilization processes.

The first step of pollination is transfer of
pollen grains from the anthers to the
stigma and their adhesion followed by
their hydration and germination.

Factors that significantly influence the
success of this phase are flowering
overlap (Koskela et al., 2010), pollen of
adequate quantity and quality (Suranyi,
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weua (Suranyi, 2006), ocurypsieaHe Ha
npeHoca My W Bb3NPUEMYMBOCT Ha
6nmzanueto (Nikoli¢ et al., 2012).

B cnepBalata cTbnka nofieHoBuTe
TPBOUUKM nopacTBaT npe3 CTb/A64YeTo.
TAXHOTO yAb/HkaBaHe Moxe pfa 6bae
npekbCHaTO B C/ly4anTe, Korato UAeHTUuY-
HW S-anenu npucbcTBaT B MOJSIEHOBUTE
3bpHa u B nnogHmuute (Nikolic w
Milatovi¢, 2010). CkopocTTa Ha pacTex Ha
No/IEHOBUTE TPBLOWMYKM € MOofA BAUSHMETO
Ha peguua akTopy Kato  MBbXKU
(Kuzmanovié, 2008) 1 xeHckn (Neumdiler,
2011) reHOTMNK, PEXMM Ha onpallBaHe
(Stott et al., 1973), konebaHnss Ha Temne-
patypaTa npe3 nepuvoja Ha UbgTex
(Hedhly et al., 2005). CbLu0 Taka, Cbllec-
TBYBaT TEHOTWN-3aBUCUMW peakuum Ha
MBXKN U XKEHCKM COPTOBE NPW Pas/vyHu
TemnepaTtypu (Petropoulou and Alston,
1998, Radicevi¢ et al., 2016).

MocnegHute a3y Ha pacTex Ha
NnosieHoBMUTE TPbLOWYKM HacTbnNBaT B
TbKaHTa Ha sliyHuKa. Korato noneHosuTe
TPBOMUKM HABMN3AT B ThKaHTa Ha AWYHU-
Ka Te ce paspacTsar npes obTypartopHarta
o6nacT U Mukponwaupart B Hyuenyca, a
cnep ToBa npes eivH OT CUHeprugute B
eMOpuoHasHMs cak W NPOHWKBAT B
anyeto. Cnepmaro3onante ce AOCTaBAT
B eMOpuoHasiHaTa Topbnyka Ha sinvHuKa
ype3 noneHoBarta Tpbbuuka. MpopacTea-
HETO Ha MosieHoBaTa TpPbOMYka npes
SAYHMKA Ce HacoyBa OT HSIKOJIKOTO
CTPYKTYpPM  Ha  KEHCKUss  rametogout
(McCormick, 2004; Yadegari and Drewsb,
2004; Palanivlu and Tsukamoto, 2011).
Mo Bpeme Ha npoueca Ha ABOWHO OMN0X-
JaHe, epfHa cnepmarosougHa Knetka
onnoxga sfiueknetkata U ce obpasysa
3UroTa, 4okaTo Apyrute cnepmaTo3ougu
onfoxaaTr ABe MNOMSPHM fApa Ha LEeH-
TpanHata knetka W ob6pasyBaT TeTpa-
naougHusa eHgocnepm. Hanuumeto Ha
CEMEHa e pellaBallo 3a pasBMTUETO Ha
nnoga, Taka 4ye M/A0AHMAT 3aBpb3 € B
npsika Bpb3ka ¢ onnoxaaHeto (Cerovic n
Mici¢, 1999). 3penuTe saiiuekneTkn nmar
OrpaHnyeH XMBOT, 3aToBa ONIOXKAAHETO
TpsbBa ga ce M3BbpWBA Npe3 UsAnoTo

2006), assurance of its transfer and

stigma receptivity (Nikoli¢ et al., 2012).

In the next step pollen tubes grow
through the style. Their elongation can be
interrupted in cases when the same S-
alleles is present in the pollen grains and
in the pistils (Nikoli¢ and Milatovi¢, 2010).

Pollen tubes growth rate is under the
influence of a number of factors such as
male (Kuzmanovi¢, 2008) and female
(Neumdler, 2011) genotypes, pollination
mode (Stott et al., 1973), temperature
fluctuation during the blooming period
(Hedhly et al., 2005). Also, genotype-
dependent reactions of male and female
cultivars on different temperatures exist
(Petropoulou and Alston, 1998, Radicevic¢
et al., 2016).

The final phases of pollen tubes
growth occur in the tissue of the ovary.
When pollen tubes enter the ovarian
tissue, they growth through the obturator
area and micropyle into the nucellus, and
then through one of the synergids in the
embryo sac and penetrate the ovule.

Sperm cells are delivered to the embryo
sac of the ovary through the pollen tube.
The growth of pollen tubes through the
ovary is directed by the several structures
of the female gametophyte (McCormick,
2004; Yadegari and Drewsb, 2004;
Palaniviu and Tsukamoto, 2011).

During the double fertilisation process,
one sperm cell fertilizes the egg cell and
zygote is formed, while the other sperm
cells fertilize two polar nuclei of the central
cell and form the tetraploid endosperm.

The presence of seeds is decisive for fruit
development so that the fruit set is in
direct correlation with fertilization (Cerovic¢
and Mici¢, 1999).

Mature ovules have a limited lifetime, so
fertilization must occur throughout this
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ToBa Bpeme (Cerovi¢ and Miéi¢, 1996),
KbAEeTO Bpb3kaTa Ha Tesu napameTpu e
onpefenieHa KaTo eekTvBeH nepuog Ha
onpawBaHe (Sanzol and Herrero, 2001).
HekauyecTBeHVAT MI0A4EH 3aBPb3 MOXeEe
Ja 6bae pesynTtar OT CbKpaTeHus nepuog,
Ha e()eKTMBHO oOMpallBaHe, T.e. Bpeme-
BUAT WHTEpPBa/T MeXAZy MpoAb/IKMTEN-
HOCTTA Ha XMBOT Ha sAiueknetTkata u
BpeMeTo, Heo6X0AMMO 3a NMPOHUKBAHE Ha
noneHosarta Tpbba B dliuekneTkaTta (Stdser
and Anvari, 1982). KpatkuaTt nepuopg Ha
onpaliBaHe MoOxe fda 6bae pesynrtar ot
6aBeH pacTeXx Ha MoJIEHOBUTE TPBOUYKM
n/vnn Kbca NPOABL/MKUTENTHOCT Ha XMBOT
Ha siuyeknetkute (Yerko and Miller-
Azarenko, 1992). Cnopep ycnosusTa Ha
OKOJlHaTa cpefja Temnepatyparta Ha Bb3-
Jyxa no BpeMe Ha UbJTEX € Haii-Bax-
HUAT (pakTop, KOWTO B/MSIE KaKTO BbpPXY
CKOPOCTTa Ha pacTex Ha noseHoBaTa
TpbOMUKa, Taka U BbPXY NPOLABLIKATES-
HOCTTA Ha XXMBOT Ha sliueknetkara
(Beltran et al., 2019). YBenuuaBaHeTO Ha
Temnepartypara Ha Bb3gyXxa YyckopsiBa
pacTexa Ha noneHosute Tpbouukn (Hedhly
et al.,, 2004), HO CbKpallaBa XuBoTa Ha
aiineknetkmute (Cerovié et al., 2000).

3a ga ce ocurypu peHTabunHocT B
C/IMBOMpPOU3BOACTBOTO, NpPean BbBexaa-
HETO Ha HOBW COPTOBE € BaXHO Ja ce
no3HaBaT pas3/IM4yHN acnekT Ha TaxHaTa
penpoaykTMBHa 6uonorus. Lienta Ha Ha-
CTOSAILLOTO Npoy4yBaHe e fa ce u3criegsa
AVHaMuKaTa Ha pacTex Ha MNOoJIEHOBUTE
TpBbOMYKM M MbpBOHAYa/IEH 3aBpPb3, Onpe-
JeneHn 3a wecT obewasawy reHoTuna
Ha CuHA cnuBa, paspaboTteHn B Vscnepno-
BaTesiCkM WMHCTUTYT N0 OBOLLAPCTBO,
Yavak, T.e. neT xmbpuga n HOB COpPT, Npu
pas/IMyHM HAYMHW Ha ornpallBaHe.

MATEPWNAN N METO4WA

PactuteneH matepuan

M3cnegsaHeTo BKAO4UBa nNeT obe-
wasawyn xmbpuga [38/62/70 (‘Hall x
'California Blue’), IV / 63/81 (‘Large Sugar
Prune’ x 'Scoldus’), 32/21/87 (‘Stanley’ x
'Scoldus’), 34/41/87 ('Valjevka’ x ‘Caganska
Lepotica’), 22/17/87 (Cacanska Najbolja’ x

time (Cerovi¢ and Miéi¢, 1996), where the
relationship of these parameters is

defined aseffective pollination period
(Sanzol and Herrero, 2001).
Poor fruit set may result from the

shortened effective pollination period, i.e.
the time interval between ovule longevity
and time required for the pollen tube to
penetrate the ovule (Stoser and Anvari,
1982).

A short pollination period can result from
slow pollen tubes growth rate and/or short
ovules longevity (Yerko and Miller-
Azarenko, 1992).

Among the environmental conditions, air
temperature during flowering is the most
important factor having impact on both
pollen tube growth rate and ovule
longevity (Beltran et al., 2019).

An increase in air temperature
accelerates the growth of pollen tubes
(Hedhly et al., 2004), but shortens the
ovules longevity (Cerovic¢ et al., 2000).

In order to ensure profitability of
plum growing before introducing new
cultivars into production, knowledge of
different aspects of their reproductive
biology is essential. The aim of this study
was to investigate pollen tubes growth
rate and initial fruit set in six promising
plum genotypes developed at Fruit
Research Institute, Cagak, i.e. five hybrids
and newly released cultivar, under
different pollination modes.

MATERIAL AND METHODS

Plant material

The research included five
promising hybrids [38/62/70 (‘Hall' x
‘California Blue’), 1V/63/81 (‘Large Sugar
Prune’ x ‘Scoldus’), 32/21/87 (‘Stanley’ x
‘Scoldus’), 34/41/87 (‘Valjevka’' x ‘Caganska
Lepotica’), 22/17/87 (‘Cacanska Najbolja’ x
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'Zelta Boutilcovidna')] n HoB copT “Nada“
(‘Stanley 'x’ Scoldus’), paspaboteH B
W3cnepgoBaTencky MHCTUTYT MO OBOLap-
CTBO, Yayak B pamKuTe Ha cenekumoHHaTa
nporpama 3a EBponelicka cnuBa (P.
domestica). OnNUTHLT € M3BBLPLLUEH B eKcne-
pYMeEHTa/IHa OBOLLHa rpajuHa Ha CbOopb-
XeHue obuy, 6nmn3o go Yavak, koeto e
cb3fageHo npes nponetrta Ha 2003 . cbC
CTaHOapTeH ejHoroAuvlleH nocagbyeH
mMaTepuan, npucajeHn BbPXY [MKaHka
(Prunus cerasifera Ehrh). N3cnegsaHute
reHoTUNW ca 3acafeHu B TpY NOBTOPEHNSA
¢ 15 gvpserTa, npu cxema 6,0 m x 5,0 m u
doopMMpaHy ¢ nupaMmmngasiHa KOpoHa.

Mpouenypa Ha onpawsaHe U
B3emMaHe Ha npobu oT NaoAHULUTE

Mpe3s ABYyroanHus nepuos
(2010/2011 r.) kKNOHW € NPUBAN3IUTESTHO
500 uBsaTa (B eTana Ha KbCeH 65171 6YTOH)
Ha BCEKM reHoTMn 6sxa wun3bpaHM Ha
Cny4yaeH MpuHUMN OT BCUYKM AbpBETa,, Ca
KacTpypaHu W M30MMpaHn C XapTUEeHU
Topou. B CcbLOTO Bpeme, 3a Aa ce nog-
roTBM LBETEH Mpallel 3a camoornpall-
BaHe 1 KPbCTOCAHO onpallBaHe, ca B3eTu
nosieBy NPOGU OT K/IOHU C LBETHU MbNKA B
eTana Ha KbCeH 0s1 OGYyTOH OT BCEkU
uscneasaH reHotun u copt ,‘Cacanska
Lepotica’.

B nabopatopusata npawHuumTe ot
BCEKW FEeHOTUN ce Cbbupar u cbxpaHsasart
B XapTUEeHW KyTuu Npu cTailHa Temnepa-
Typa [0 TAXHOTO OTBapsiHe U 0CBOOOXAa-
BaHe Ha LBeTeH npauwew,. B HayanoTto Ha
eTan Ha Nb/ieH UbdTexX, KacTpupaHuTe un
n30MpaHn LLBETOBE OT BCEKM reHoTun ca
camooripalleH 1 KpbCTOCaHO onpalleHu
pBbUHO.

3a fa ce npefoTeBpaTty HEKOHTPO-
NMpaHo orpalliBaHe, onpatlieHuTe LBeTo-
BE Ce u30/aMpar OTHOBO CbC ChbluuTe
XapTMeHn Topouukn B MNPOLBLIDKEHME HA
15 pgHun. Tpupgecet NIOOHMLN OT BCEKU
n3cnefBaH reHotTun v B ABaTa BapuaHta
Ha onpawBaHe ca B3eTM Ha 72 4., 144 4. un
240 u. cnep onpatuBaHe. BaeTute npobu
BeJHara ca HartorneHu B pa3TBop Ha FPA
(70% eTaHos, NPOMMOHOBA KUCESIMHA W

‘Zelta Boutilcovidna’)] and a new cultivar
‘Nada’ (‘Stanley’ x ‘Scoldus’), developed
at Fruit Research Institute, Cacak within
the European plum (P. domestica)
breeding programme. The trial was
performed in an experimental orchard on
the Ljubié¢ facility, near Cagak, which was
established in spring 2003 with standard
one-year old plantings of aforementioned
genotypes  grafted on  myrobalan
seedlings (Prunus cerasifera Ehrh).
Investigated genotypes were planted in
three replications with 15 trees, with
spacing of 6.0 m x 5.0 m and pyramidal
crown training system.

Pollination procedure and pistils

sampling
During the two-year period
(2010/2011) the branches with

approximately 500 flowers at the late
balloon stage of each genotype were
randomly selected from all trees,
emasculated and isolated with paper
bags. At the same time, in order to
prepare pollen for self- and cross-
pollination, branches with flower buds at
the late balloon stage of each studied
genotype and cultivar ‘CaCanska Lepotica’
were sampled in the field.

In the laboratory, anthers of each
genotype were collected and stored in
paper boxes at room temperature until
their opening and releasing of pollen
grains. At the beginning of full flowering
emasculated and isolated flowers of each
genotype were self- and cross-pollinated
by hand.

In order to prevent uncontrolled
pollination subsequently pollinated flowers
were isolated again with the same paper
bags during 15 days. Thirty pistils of each
investigated genotype in both pollination
variants were sampled 72 h, 144 h and
240 h after pollination.

Sampled pistils were immediately soaked
in FPA solution (70% ethanol, propionic
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opmangexug, npu obem ot 90: 5: 5
npoueHTa) 1 ca cbxpaHeHu npu 4° C. Mo
CbLUS HAYMH W NPU CbLUUTE YC/I0BMSA ca
B3€TW NPo6GM OT BCEKM M3CnenBaH reHo-
TUM Ha C/iMBa OT CBOGOAHO onpallBaHe.

MN3pacTBaHe Ha NONEHOBU TPBLOWUYKK
in vivo

3a fa ce u3cnefBa pacTexbT Ha
nosiIeHoBMUTE TPBLOMYKM in Vivo B CTbNO-
4yeTo 1 B ANYHMKA, € U3N0M3BaH MeTos 3a
ouBeTABaHe C aHWIMHOBO cuHLO (Kho
and Baér, 1971). HanpaBeHo e oTAeisHe
Ha CTbN64YeTo OT fAlYHMKa nog cTepeo
MMKpOCKomn. 3a no-gobpo HabnwaeHue,
CTB/IGYETO Ce OTBapsA MO MPOTEXEHUE Ha
leBa ¥ ce CMaykBa, [0KaTo ANYHWKBT ce
OTAEeNs NO LWeBa U Ce pexe HaAbXHO U
TaHreHunanHo. HabnwoaeHNeTo Ha CTb/6-
yeTata M AWYHULUTE Ce U3BBPLUBA MO[,
UV cBeTnuHM Ha wmwukpockon Olympus
BX61 (Tokmo, #AnoHusa). CkopocTTa Ha
pactex Ha noneHosute TPbLOUYKM ce
onpenensa B Tpy nepuoga (72 u., 144 u. n
240 u. cnep, onpalwBaHeTOo) KaTo NPOLeHT
Ha nnogHvuMTe C Hal-Abnara noseHoBa
TPbOUUKA, NPOHMKBALLA B OMNpefesieHn
4yacTy OT CTBJIBYETO WU ARYHUKA.

MbpBOHAaYasieH nNaoLeH 3aBpb3

B HauyanoTo Ha eTana Ha 3peeHe e
oTyeTeH hopMUpPaHUAT 3aBpb3. BbB Ba-
pyaHTUTE Ha camoonpallBaHe W KPbCTo-
CaHO ofpawBaHe Ce u3dnucasBa KaTo
6poii Ha naoAoBe, MNOMTyYEHM OT Oonpatle-
HWUTE LBETOBE, OCTaHa/In c/ef nociegHo-
TO dmkcmpaHe. 3a onpegesnsiHe Ha Nbp-
BOHaYasIHUA NI0LEH 3aBPb3 BbB BapuaHT
Ha CBOOOAHO oOnpallBaHe ca u36paHu
KNoHn ¢ npubnuauntenHo 300 upsTa B
nepuog Ha nbaeH ubgTex. MbpBoHavan-
HUAT NJI04EH 3aBpb3 NpeacTasnssa 6pos
Ha nosyyYyeHnTe No0[0BeE CNpAMO 6pos Ha
nogbpaHnTe LBETOBE.

CTaTUCTUYECKN aHam3

[aHHMTe cBbp3aHM C MbpBOHaYas-
HUA NNOAEH 3aBpPb3, ca aHaM3upaHu
ype3 mogena Ha duwep 3a Aucnepcuo-
HeH aHanu3 (ANOVA), c paBydakTopeH

acid and formaldehyde, 90:5:5 percentages
by volume) and stored at 4°C. In the same
way and in the same terms, samples of
each investigated plum genotypes were
taken from the open-pollination.

Pollen tubes growth in vivo

To investigate pollen tubes growth
in vivo in the style and in the ovary, aniline
blue staining method was used (Kho and
Baér, 1971).

The separation of the style from the ovary
under a stereo microscope was done. For
better observation, the style was opened
along the suture and squashed, while the
ovary was separated along the suture and
was cut longitudinally-tangentially.

Observation of styles and ovaries was
done under UV lights on Olympus BX61
microscope (Tokio, Japan). The pollen
tubes growth rate was determined in three
terms (72 h, 144 h and 240 h after
pollination) as the percentage of pistils
with the longest pollen tube penetrating to
certain parts of the style or ovary.

Initial fruit set

Determination of initial fruit set at
the beginning of the maturation stage was
done. Initial fruit set in variants of self- and
cross-pollination was calculated as the
number of fruits obtained from the
pollinated flowers remaining after the last
fixation.

To determine the initial fruit set in open
pollination  variant  branches  with
approximately 300 flowers were selected
at the time of full flowering. Initial fruit set
represented the number of obtained fruits,
in relation to the number of selected
flowers.

Statistical analysis

The data relating to initial fruit set
was analysed using Fisher's model of
analysis of variance (ANOVA), with a two-
factor design, using the F test with the
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Mogen, usnonseanku TecT F c npar Ha
3HayumocT, onpegeneHd npu P < 0,05. B
cnyyanTte, koraTto F-TeCcTbT € 3Hauum,
pasnMknuTe mexay aputMmeTuyHuTe CTOM-
HOCTW Ce npecmsdaTaT, KaTo ce K3Nnosi3Ba
TECTbT 3a Hali-masika 3Haudvma pasnuka
(LSD) ¢ npar Ha 3HauyMMmoCT, onpegeneH
npu P < 0,05. Ctatuctnyecknte aHannsun ce
M3BbPLUBAT C MOMOLLTA HA CTATUCTUYECKU
cotbtyepeH naket SPSS, Bepcus 8.0 3a
Windows (SPSS Inc., Yukaro, innHoiic).

PE3YJITATU N OBCBXXOAHE
MonyyeHnTe pes3ynTaTtv MoKasBear,
ye CKOpOCTTa Ha pacTex Ha MoseHoBuTe
TPBLOUYKM Ce MPOMEHS B 3aBMCUMMOCT OT
reHotMna, MeToja Ha ofpawBaHe U
roguHarta (Purypm 1 go 6).

2010
144 h

201

240 h 72h 144 h

72h

240 h

" sut

Smt

Self pollination Cross pollinal
P po!

®dur. 1. Cua Ha pacTex Ha MnoseHoBU
TPBONUKN B MNNOAHULM Ha XMepua
38/62/70

Fig. 1. Pollen tubes growth rate in the
pistils of hybrid 38/62/70

B open pollination

significance threshold set at P < 0.05. In
cases where the F-test was significant,
differences between arithmetic means
were evaluated using the least
significance difference (LSD) test with the
significance threshold set at P < 0.05.
Statistical analyses were performed using
SPSS statistical software package,
Version 8.0 for Windows (SPSS Inc.,
Chicago, IL).

RESULTS AND DISCUSSION
The obtained results showed that
the pollen tubes growth rate varied
depending on genotype, pollination mode
and year (Figures 1 to 6).

2010
144 h

2011

144 h 240 h

T2h

240 h 72h

B seif poilination [l Open pollination

®dur. 2. Cnna Ha pacTex Ha NoJIeHOBU
TPBONUYKN B NAOCAHULN Ha Xnopupg
IV/63/81

Fig. 2. Pollen tubes growth rate in the
pistils of hybrid 1V/63/81

Cross pollinal

Sut — ropHa TpeTvHa Ha CTb64YeTo; Smt — cpefiHa TpeTuHa Ha CTbn6uyeTo; Sb — ocHoBa Ha cTbnbyeTo; O -
06TypaTopHa 30Ha; M - mukponun, N — HyLenyc Ha AiivHuKa.
Sut - upper third of the style; Smt - medium third of the style; Sb - base of the style; O - obturator zone; M -

micropyle, N - nucellus of the ovule.

MoneHoBuTe TpbLOUUKM ca Habnto-
[JaBaHu B cpejHaTa 4Yact uin B ocHoBaTa
Ha CTbNOYETO 3a 72 Y. cref onpaluBaHe:
npy xubpugn 38/62/70 (durypa 1),
IV/63/81 (dPurypa 2) n 32/21/87 (durypa
3) NpW BCUYKN BapuaHTK Ha onpaluBaHe u
npes agsete roguHu; B copt ,Nada“ npwu

Pollen tubes were observed in the
medium part or in the base of the style 72
h after pollination: in hybrids 38/62/70
(Figure 1), 1Vv/63/81 (Figure 2) and
32/21/87 (Figure 3) in all variant of
pollination and in both years; in cultivar
‘Nada’ in self-pollination and cross-

186



BapuaHTM Ha camoornpallBaHe U KPbCTo-
CaHo onpaiwBaHe W npe3 ABeTe roAvHU
(durypa 4); B xnubpupg, 34/41/87 BbB BCUY-
K1 BapmaHTy Ha onpawsaHe npe3 2010 r.
1 BbB BapumaHT Ha camoonpallBaHe npes
2011 r. (durypa 5), a npu xubpug
22/17/87 BBB BapuaHT Ha camoonpatl-
BaHe M KPbCTOCAHO OnpawBaHe npes3
2010 r. (durypa 6). B cbwusa nepuon,
Hali-Ob/ArMTe MOJSIEHOBM TPBLOMYKM NpuU
BCUYKM OCTaHa/IM BapuaHTu ca pasnosio-
XEHN B fi4HMKA, NPeaMMHO B 06Typa-
TopHaTta 30Ha. lNMosBaTa Ha HaWl-gbaruTe
NofIeHOBM TPBLOUUKM B MUKponuna nma
no-ManbK pasmep, A4OKaTo MPOHWKBAHETO
Ha nosneHoBaTa TpbOMUKa B Hykneyca ce
Habniogasa camo npu xmbpug 34/41/87
BbB BapuaHT Ha KPpbCTOCAHO onpallBaHe

npe3 2011 r.
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M seif pollination . Open pollination
dur. 3. Cuia Ha pacTex Ha NoJIeHOBU
TPBONYKM B MAOAHULUM Ha Xmnopupg,
32/21/87

Fig. 3. Pollen tubes growth rate in the

pistils of hybrid 32/21/87.

Cross pollination

pollination variants in both years (Figure
4); in hybrid 34/41/87 in all variants of
pollination in 2010 and in variant of self-
pollination in 2011 (Figure 5), and in
hybrid 22/17/87 in variant of self-
pollination and cross-pollination in 2010
(Figure 6).

In the same term, the longest pollen tubes
in all other treatments were located in the
ovary, predominantly in the obturator
zone. The occurrence of the longest
pollen tubes in micropyle had lower rate,
while penetration of pollen tube into the
nucellus was observed only in hybrid
34/41/87 in variant of cross-pollination in
2011.
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I seif pollination ] Open pollination

®dur. 4. Cnna Ha pacTex Ha rnosieHoBU
TPBbOMUKM B N1I0AHMLM Ha copT ‘Nada’
Fig. 4. Pollen tubes growth rate in the
pistils of cultivar ‘Nada’.

Cross pollination

Sut — ropHa TpeTuHa Ha CTbn64YeTo; Smt — cpefHa TpeTuHa Ha CTbn64YeTo; Sb — ocHoBa Ha cTbnbueTo; O —
06TypaTopHa 30Ha; M - Mmukponua, N — HyLenyc Ha SiiYHMKa
Sut - upper third of the style; Smt - medium third of the style; Sb - base of the style; O - obturator zone; M -

micropyle, N - nucellus of the ovule.

144 yaca cnep onpallBaHeTo ca
OTKPUTW Hal-gbArnTe NOJIEHOBM TPbOUY-
K/ B SAINYHMKA Ha U3cneABaHNTE TeHOTUNu,
BbB BCUYKM BapuaHTW Ha onpailsBaHe W
npes gagete roAvHW Ha wu3cnefBaHe, C
u3KYeHne Ha xubpug 1V/63/81 BBLB
BapuaHT Ha camoonpawisaHe npe3 2011 r.

(durypa 2), xmbpung 32/21/87 BBLB Ba-

144 h after pollination the longest
pollen tubes were found in the ovary of
the investigated genotypes, in all variants
of pollination and in both years of
investigation, with the exceptions of hybrid
IV/63/81 in variant of self-pollination in
2011 (Figure 2), hybrid 32/21/87 in variant
of self-pollination in 2010 and in variant of
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puaHT Ha camoonpawsaHe npe3 2010 r. un
BbB BapuaHT Ha OTBOPEHO onpallBaHe npes
asete rognHun (durypa 3), Kakto 1 3a copT
.Nada“ BbB BapuaHT Ha camoornpallBaHe
npe3 2010 r. n BbB BapnaHT Ha KpbCTOCAHO
onpawsaHe npe3 2011 r. (durypa 4).

2010
144 h

2011

240 h 72h 144 h 240 h

T2h

222X EEsN BEEN BEEN BIEX EEER

B seif pollination [l Open pollination
®dur. 5. Cuna Ha pactex Ha MNoJIeHOBU
TPBONUKN B MNOAHULM Ha Xuepuag
34/41/87

Fig. 5. Pollen tubes growth rate in the

pistils of hybrid 34/41/87

Cross pollination

open-pollination in both years (Figure 3),
as well as in cultivar ‘Nada’ in variant of
self-pollination in 2010 and in variant of
cross-pollination in 2011 (Figure 4).

Sut]
Smt|

Sb|

Cross pollination

W seifp

®dur. 6. Cuna Ha pacTex Ha NnoJIeHOBYU
TPBONUYKN B NAOAHULN Ha Xnopup
22/17/87

Fig. 6. Pollen tubes growth rate in the
pistils of hybrid 22/17/87

Sut — ropHa TPeTUHa Ha CTbIGYETO; Smt — cpefHa TpeTMHa Ha CTbA64YeTo; Sb — ocHoBa Ha cTbn64YeTOo; O -
06TypaTopHa 30Ha; M - mukponun, N — HyLenyc Ha AlivHuKa.
Sut - upper third of the style; Smt - medium third of the style; Sb - base of the style; O - obturator zone; M -

micropyle, N - nucellus of the ovule.

240 4. cnep onpaluBaHe, NPOHUKBA-
He Ha nosieHoBaTa TpbOUYKa B Hykeyca
He e HabnwgaBaHO camo npu xmbpug
32/21/87 BLB BapuaHT Ha camoonpatl-
BaHe 1 npes ABeTe roguHn (durypa 3).

MokKbNBaHETO Ha LBETHMSA npaiel]
M MbpPBOHAY/THUAT pacTex Ha nogHarta
TpbOMUKa 3aBUCAT OT 3anacuTe B npalue-
ua (Stephanson et al.,, 2003), gokato
B/IMSAHNETO Ha XXEHCKMSA reHoTWN ce oTpa-
3siBa BbB (pmanyeckara chopma 1 xpaHu-
TenHuTe enemeHTu (Bayer and Stosser,
2002; Hedhly et al., 2005). Keulemans
(1984) nocouBa, 4e HsKOM COPTOBE CNU-
BW, M3M0/M3BaHN 3a onpawwutenu ca ,6aB-
HO pacTawm”. CblWwmMAT aBTOp 0TO6ENA3Ba,
ye MOBMLIABAHETO Ha TemnepartypaTta Ha
Bb3yXxa ycKopsiBa pacTtexa Ha MosieHo-
BUTE TPBHOMYKM, HO CbLUO Taka 1 4Ye BCUY-
K/ COPTOBE He pearvpar no egyH U Cblux
HauuH. Pe3yntatute OT HACTOALWOTO Mpo-

240 h after pollination penetration
of pollen tube into the nucellus was not
observed only in hybrid 32/21/87 under
self-pollination mode in both years (Figure
3).

The pollen germination and initial
pollen tube growth depend on reserves
stored in the pollen (Stephanson et al.,
2003), while the influence of female
genotype is reflected in physical and
nutritional role (Bayer and Stdsser, 2002;
Hedhly et al., 2005).

Keulemans (1984) pointed out that some
plum cultivars as pollenizers behave as
‘slow growers’. The same author noted
that an increase in air temperature
accelerated pollen tubes growth, but also
that all cultivars did not react in the same
way. Results of the present study relating
to obtained differences in pollen tubes
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yyBaHe, CBbp3aHu C NOSTyYeHUTE pasnku
B CKOpPOCTTa Ha pacTeXx Ha MnoneHoBute
TPBOMUKM Mexay m3cneaBaHuTe reHoTu-
noBe, HAYMHUTE Ha onpallBaHe U roguHKu-
Te, Morat ga 6baart obsiCHeHM OT pesy/iTa-
TUTe Ha ropecnomeHaTuTe asTopu. OcBeH
TOBa Bb3AENCTBMETO Ha €4HU W CbLum
pakTopy € J0Beno A0 pasnyHu pesysi-
TaTu MO OTHOLLUEHME Ha CKOPOCTTa Ha pac-
TEX Ha MOSIEHOBUTE TPBHOMYKM HA CUHUTE
C/IMBU, KOETO MOXEe Aa ce HaMepu B /-
TepaTtypaTa. Ha TpeTus geH cnep onpatl-
BaHeTo, MNPOHMKBAHETO Ha MOSeHoBUTE
TPpBOMUKM B AYHMKA Ha CUHATA CrivBa €
HabnogasaHo oT Kuzmanovi¢ (2008) 1
Pordevi¢ et al. (2012). OT gpyra cTpaHa
Jonese et al. (1971) 3asBsiBaT, 4Ye Ha
nosiIeHoBMUTE TPBLOMYKM Cca Heobxoaumu
neT AHW, 3a da [OoCTuUrHat OcHoBaTta Ha
cTbnbyeto, gokato DeCeault and Polito
(2010) npepswxaaT WeCTAHEBEH Nepuos,
a Stott et al. (1973) nepuopg OT ocem [HW.
Haii-ronamoTo Ko/M4yecTBo onpa-
LUEHW MIOAHWULM, C MPOHUKBAHE B HyLesyca
240 4. cnep onpatisaHe, € Nosy4yeHo npu
BapuaHT Ha KPpbCTOCAHO OnpallBaHe BbB
BCUYKM M3CMefBaHN TeHOTUNU W npes
[ABEeTe roAnHU, C N3KI0YEHNE Ha Xnbpuan
IV/63/81 n 22/17/87 npe3 2011 r., korato
TO3X Mokasatesl [AocTtira Hai-Bucoka
CTOMHOCT BbB BapumaHTa Ha camoornpaLll-
BaHe W OTBOPEHO onpawBaHe. Mo-6bp3
pacTex Ha nosieHoBuTe TPbOMUKM BbB Ba-
pvaHT Ha KpbCTOCAHO OonpallBaHe CblUo
oTtumTar Jia et al. (2008) n Dordevi¢ et al.
(2019) npn cuHsATa cnmBa, Kakto M OT
Radicevi¢ et al. (2016) 3a yepewwwuTe. Ha-
JINYHUTE [aHHWM B /MTepaTtypata nokas-
BaT, Ye AMHaMuKaTa Ha pacTex Ha nose-
HOBUTE TPBLOMYKM 3aBNCK OT reHoTMna Ha
onpawutens (Kuzmanovi¢, 2008; Bordevic¢
et al., 2019). BbB Bpb3ka C ToBa TpsibBa
Ja ce uma npeasua, Ye B HaCTOALLOTO
npoyyBaHe, Kato U3TOYHMK Ha MpaLley, 3a
KPbCTOCAHO OnpalBaHe € WK3Mnos3BaH
copt ,‘Cacanska Lepotica™. To3u copT ce
cunta 3a Hanl-gobpuAaT onpawuTen 3a
BCUYKM TEHOTUMM Ha eBpoOMneinckara CUHS
cnmBa (Neumdler, 2011). B gonb/iHeHUe
KbM Xnbpug 32/21/87, npn KOWTO He ce

growth  rate  between investigated
genotypes, pollination modes and years
can be explained by the findings of
aforementioned authors.

Also, the impact of the same factors has
led to different results regarding pollen
tubes growth rate in plum, which can be
found in the literature.

On the third day after pollination,
penetration of pollen tubes in ovary of
plum was observed by Kuzmanovié
(2008) and bordevic et al. (2012).

On other hand, Jonese et al. (1971)
stated that pollen tubes take five days to
reach the base of the style, whereas
DeCeault and Polito (2010) stipulated six
days period, and Stott et al. (1973) a
period of eight days.

The highest amount of pistils with
penetration into the nucellus 240 h after
pollination was obtained in cross-
pollination variant in all investigated
genotypes and in both years, except in
hybrids 1V/63/81 and 22/17/87 in 2011
where this parameter achieved the
highest value in self-pollination and open-
pollination variants, respectively.

A faster growth of pollen tubes under
cross-pollination variant was also reported
by Jia et al. (2008) and Pordevi¢ et al.
(2019) for plum, as well as by Radicevi¢
et al. (2016) for sweet cherry. Data
available in the literature show that the
dynamic of pollen tube growth rate
depends on the genotype of pollenizer
(Kuzmanovi¢, 2008; bordevic et al.,
2019). Regarding this, it should be taken
into account that in our study, as a pollen
source for cross-pollination ‘Cacanska
Lepotica’ was used.

This cultivar is considered as the best
pollenizer for all genotypes of European
plum (Neumdler, 2011). In addition to
hybrid 32/21/87, in which pollen tube
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HabngaBa NPoHMKBaHe Ha nosieHosaraa
TpbOUUka B Hykneyca 3a 240 yaca cnep
camoonpallsaHe e HabsogaBaHo HUCKO
KONMYEeCTBO NM/IOAHWLM C NPOHMKBAHE Ha
MosIeHOBU TPBOMUKM B HyK/eyca B CbLuus
CPOK M pexvM Ha onpaiwisaHe 3a CcopT
“Nada“. ToBa e cBbp3aHO C HUCKOTO HMBO
Ha camoonpallBaHe Ha CrnomeHatuTe
reHotunu (Glisi¢ et al., 2017).

HaunHnTe Ha onpalBaHe MNOBAWSA-
BaT 3HAuYMNTE/NIHO MPOLIEHTa Ha 3aBpb3 3a
uscneasaHute reHotunu (Tabnuua 1).
Haii-BMCOK NMpOLEHT e perucTpvpaH BbB
BapuvaHT Ha KpbCTOCAHO onpaliBaHe, C
U3K/oYeHne Ha xmbpug 34/41/87, kbaeto
Han-gobpuAT pe3yntar € MoJlyYeH BbB
BapuaHTa Ha camoornpatwsaHe. Npu cBo-
60HOTO ornpatuBaHe npoLeHTa Ha 3aBpb-
3a Bapupa mexay 9,27% (32/21/87) n
33,65% (34/41/87). Te3un pesynratu ca B
CbOTBETCTBME C JaHHMTe Ha Milatovié
(2019), koilTo Moco4yBa, Ye NIOAHUAT 3a-
BPB3 Ha eBpOMelicky COPTOBE CUHSA C/MBa
npu BapuaHT C bC CBOOGOAHO OnpallBaHe
Bapupa ot 0% po 50%. Kato ce umar
npeasua daHHuTe Ha Szabd (2003) 3a
Knacudmkaumsa Ha eBponelickata CUHSA
C/iMBa B 3aBMCUMMOCT OT M/IOAHUA 3aBPb3
npu cBo6OAHO oOMpallBaHe, MOXe fAa ce
3aKoun, Ye uscnefBaHuTe reHoTunu ce
Xapakrepusnpar ¢ Manbk (32/21/87), cpe-
heH (38/62)/70, 1V/63/87 n “Nada“] n ro-
nam (34/41/87 w 22/17/87) nnofeH 3aBpb3.
Mpv BapvaHT Ha camoornpallBaHe CTOii-
HOCTUTE Ha NbpPBOHAYASIHUA  NIOAEH
3aBpb3 BapupaT ot 1,08 (32/21/87) po
48,72 (34/41/87). MonyyeHuTe pesynrartu
CbOTBETCTBAT Ha MNpPevllHA [AaHHW Ha
GIiSi¢ et al. (2017), KoMTO NocoYBaT HUCKA
(32/21/87 v ,Nada“), ymepeHa (38/62/70 n
IV / 63/81) n Bucoka (34/41/87 n 22/17/87)
CTeneH Ha camoonpallBaHe Ha uscnega-
HUTE reHoTUNU. MbpBOHAYTHUAT MJI0AEH
3aBpb3 BbB BapuaHTa Ha KpbCTOCAHO
onpawsaHe Bapupa wMexgy 31.02%
(38/62/70) n 54.06% (,Nada"“), koeTo no-
ka3Ba, ye copt “Cacanska Lepotica“ e 3a-
JOBOMUTEsNIEH onpawuTen 3a u3cneg-
BaHuTe reHotunm (MiSi¢ et al., 1979;
Wertheim, 1996 ; Szabd, 2003).

penetration into the nucellus was not
observed 240 h after self-pollination, a low
amount of pistils with penetration of pollen
tubes into the nucellus in the same term
and pollination mode was observed in
cultivar ‘Nada’. This is related to the low
level of self-fertility of the mentioned
genotypes (Glisic¢ et al., 2017).

The pollination modes significantly
impacted values of initial fruit set in the
assessed genotypes (Table 1). The
highest percentage of initial fruit set was
observed in variant of cross-pollination for
all genotypes, except for hybrid 34/41/87,
where the best results were obtained in
variant of self-pollination. The initial fruit
set under open—pollination ranged
between 9.27% (32/21/87) and 33.65%
(34/41/87). Those results are in line with
statements of Milatovic (2019) who
reported that fruit set of European plum
cultivars in open-pollination variant varied
from 0% to 50%.

Taking into account the statements of
Szab6é (2003) for classification of
European plum depending on fruit set
under open-pollination mode, it can be
concluded that the assessed genotypes
are characterized by low (32/21/87),
medium (38/62/70, 1V/63/87 and ‘Nada’)
and high (34/41/87 and 22/17/87) degree
of fruit set. In variant of self-pollination,
values of initial fruit set varied from 1.08
(32/21/87) to 48.72 (34/41/87). Obtained
results are in agreement with previously
findings of GliSi¢ et al. (2017), who
reported low (32/21/87 and ‘Nada’),
moderate (38/62/70 and 1V/63/81) and
high (34/41/87 and 22/17/87) self-fertility
of the genotypes studied in the present
research. The initial fruit set in variant of
cross-pollination ranged between 31.02%
(38/62/70) and 54.06% (‘Nada’) indicating
that cultivar ‘Catanska Lepotica’ is a
satisfactory pollenizer for investigated
genotypes (Misi¢ et al., 1979; Wertheim,
1996; Szabd, 2003).
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Ta6nvua 1. NbpBOHAYasnieH NIoAeH 3aBpb3 (%) Ha FEHOTUMNY Ha CUHSA ClnBa Npu

pa3/iIM4HnN HavynH Ha onpalBaHe

Table 1. Initial fruit set (%) of investigated plum genotypes under different

pollination modes

Hybrid Hybrid Hybrid Nada Hybrid Hybrid
38/62/70 IV/63/81 32/21/87 34/41/87 22/17/87
BapwaHT Ha onpatusaHe/Pollination variant (A)
CawmoonpatusaHe
Self-pollination 21.90+6.39c 35.61+1.02b 1.08+0.34c 13.45+1.29b 48.72+1.34a 32.27+1.02b
CBOGOAHO ONPaWBaHe o 26,1 311 14.39+0.88c 9.27+0.36b 12.09+1.12¢ 33.65£0.35¢ 32.04+0.95b
Open-pollination
KpbCTocaro onpawesake g4 45,0 395 49.18+1.23a 32.94+1.23a 54.06+3.12a 47.11+0.50b 34.81+1.83a
Cross-pollination
FoguHal/Year (B)
2010 22.84+3.84b 34.64+5.20a 14.62+5.25a 32.26+5.11a 44.00+2.66a 34.35+1.28a
2011 30.28+1.76a 31.49+4.99b 14.24+4.34a 20.80+3.68b 42.31+2.16b 31.73+0.72b
AxB
Camoonpawsave 2010 7.60+0.06d 36.42+1.73a 0.33+0.02d 16.33+0.25c 51.63+0.33a 34.39+0.15b
Self-pollination 2011 36.20+0.22a 34.80+1.26a 1.82+0.13d 10.56+0.25e 45.80+0.57c 30.15+0.80c
CB06OAHO 2010 29.43+1.15b 15.95+0.83a 8.50+0.24c 14.51+0.59d 34.19+0.54d 29.92+0.23c
onpatilusaHe
Open-pollination 2011 24.1040.34c 12.84+0.89a 10.05:0.05c 9.68+0.49% 33.11+0.22d 34.16+0.07b
KpbcTocaHo 2010 31.49+0.54b 51.56+1.39a 35.02+0.66a 65.95+1.01a 46.19+0.08b 38.75+0.45a
onpatilusaHe
Cross-pollination 2011 30.55+0.49b 46.82+0.16a 30.86+1.44b 42.17+0.49b 48.02+0.66c 30.87+0.97c
ANOVA
A *k *k *k *k *k *k
B *% *% ns *k *k *k
AXB *% ns *% *% *% *%

* MocouBa pasnuka (F Tect) npu P < 0.05; Mankute 6yKBI/_I rnoco4sart pas/inknTe nNpn p< 0.05cnopen LSD tect
*Indicates a factor difference (F test) at P < 0.05; The different lower-case letters indicate differences at P < 0.05

according to the LSD test.

Bb34eicTBMETO Ha rogmHaTa BbpXy
MbpBOHAYa/IHUS M/I04EH 3aBpb3 He €
3HauMTesIHO camo npu xmbpug 32/21/87
(Tabnuua 1). OcTaHaNIUTE reHOTUNM NoKa-
3axa Mo-BMCOKM CTOMHOCTM Npe3 nbpBaTa
rofvHa Ha u3cneggaHe, ¢ U3KNIOYEHNe Ha
xnbpug 38/62/70. OcBeH ToBa B3auUMO-
[OelicTBMETO MexXAy HauvuMHa Ha onpaw-
BaHe U rogMHaTa 3Ha4uuTesIHO MoBAUSIBAT
Ha MbpBOHAYa/IHMA MOAEH 3aBPb3 Ha
n3cneABaHNTE TEHOTUNU, C WU3K/HYEHUe
Ha xubpwug IV/63/81. MonyyeHuTte pesyn-
TaTy moraT ga 6baar 06siCHEHW C BAUS-
HMETO Ha MEeTeOopOsIOTNYHNTE YC/10BUSA
(Furukawa and Bukovac, 1989), kakto u
OT cneumMdunyHUS OTroBOP Ha reHoTuna Ha
MBXKUSA U XKEHCKUA MO BbPXY TAXHOTO
Bb3eiicTeue.

Impact of year on initial fruit set was
not significant only in hybrid 32/21/87
(Table 1). The other genotypes showed
higher values in the first year of
investigation, except hybrid 38/62/70.

Also, the interaction of pollination mode
and year significantly impacted the initial
fruit set of the investigated genotypes,
except hybrid 1V/63/81.

The obtained results can be explained by
the impact of weather conditions on the
fruit set (Furukawa and Bukovac, 1989),
as well as by the specific response of
each male and female genotype to their
impact.
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N3BOAN

Pesyntatute oT HacToAWOTO MNpo-
yuBaHe MnokaseaT, Y€ CKOpocCTTa Ha pac-
TEX Ha MoJsIeHoBMTE TPBOMUKM ce 0byc-
NaBs OT reHoTMna, HayrHa Ha onpallBaHe
n rogmHata. Hali-gobpaTta cuna Ha pac-
TEX Ha NONEHOBUTE TPHOMYUKN B NOBEYETO
npoyyYBaHN reHOTUMM € MnoJjlyyeHa BbLB
BapuaHT Ha KpbCTOCAHO oOnpallBaHe.
CbOTBETHO, Hail-gobpoTo nnogoaaBaHe
Ha MOBEYeTO Wu3CcnedBaHW TEHOTUMK €
Mosly4eHo 1 BbB BapuaHT Ha KpbCTOCaHO
onpawBaHe. CTOWHOCTUTE Ha MA0AHMSA
3aBpb3, YCTAHOBEHU BLB BapuaHT Ha CBO-
604HO onpallBaHe, NOKa3BaT, 4Ye XxMbpunan
38/62/70, IV | 63/87, 34/41/87 wn 22/17/87
n copT “Nada“ umaT gob6bp noTeHyman 3a
KyntusBmpaHe. CTeneHTa Ha pacTex Ha
nnogHata Tpbbuyka M NbpBOHAYASTHUSA
nnogeH 3aBpb3 B xubpuagnm 32/21/87 n
copt “Nada“ npu camoonpatlBaHe, nokas-
BaT 4yacTuyHata CaMOCLBMECTMMOCT Ha
TE3UN reHoTUNK, JoKaTo CroMeHaTuTe napa-
MeTpU BbB BapuaHT Ha KpbCTOCAHO onpalw-
BaHe nokas3eaTt, uye ,Cacanska Lepotica“
MOXe fJa ce npenopbya KaTto TexeH
onpawmTern.

BNATOJAPHOCTIU

HacToswoTto un3cneagsaHe e npose-
[JeHo ¢ nogkpenaTa Ha MUHUCTEPCTBOTO Ha
obpa3oBaHVeTOo, HaykaTa W TexHOs0rmy-
HOTO passBuTne Ha Peny6nvka Cbpbus,
porosop No. 451-03-68/2020-14/200215
(BknutoBawy, npoekT Ne 31064, o3arnaeeH
,PasButne n 3anasBaHe Ha TreHeTUYHuSA
noTeHuMan Ha naogoBeTe B YyMepeHa
KnMmaTtnyHa 30Ha").

CONCLUSIONS

The results of the present study
indicate that pollen tubes growth rate is
conditioned by genotype, pollination mode
and year. The best pollen tubes growth
dynamics in the majority of studied
genotypes were obtained in the cross-
pollination variant.

Accordingly, the best fructification of the
most examined genotypes was also
obtained in the variant of cross-pollination.
The values of fruit set in variant of open-
pollination indicate that hybrids 38/62/70,
IV/63/87, 34/41/87 and 22/17/87 and
cultivar ‘Nada’ have good cropping
potential.

The pollen tube growth rate and initial fruit
set in hybrids 32/21/87 and cultivar ‘Nada’
under self-pollination mode point to the
partial  self-compatibility = of  those
genotypes, while the mentioned
parameters in variant of cross-pollination
show that ‘CaGanska Lepotica’ can be
recommended as their pollenizer.
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