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PE3IOME

MpupogHuTe yCcnoBus Ha YkpaiiHa
no3gonsBar ga ce OTrexgar MHOro
OBOLUHM pacTeHus. B AoMbAHEHME KbM
TpaguUMOHHUTE OBOLLHN KynTypw,
peructpauuMsTa Ha COpTOBe OT HOBU
nao4oBKU KynTypu 3anoyHa npes BToparta
nonosuHa Ha 20-Tv Bek. Hag cto u
neTgeceT copTa pefkn OBOLWHWU KynTypu
ca BK/IOYEHN B [bpXaBHUSA PErMCTbp Ha
pacTuTenHuTe copToBe Ha YKpaiHa. Te
npuHagnexar kbMm S6b/KOBUTE KynTypu
(rnor, xeHomenec u Awns), KOCTUIKOBU
nnogose (KpUMcka [KaHka, YyepBeHa ka-
NIMHa, XNepnamn mMexay [mKaHKa 1 AnoHcka
MyLUIMyna, OOWKHOBEH [OpsH,  XuHar,
HEKTApUHU W Mac/MHK), ApebHonNoAHM
OBOLWWHM KyNnTypu, (KbNuHa, KamuyaTcka
6OpOBUHKA, CMHA GOPOBKMHKA, LUM3aHAOpPa,
doelixoa, CMOKUHW, MWUHWU KMBW, YepHuULa,
nay nay, paicka si6bsika, Hap u obnenu-
xa) u opexonnogHu (bagemun n newwHuym).

KnoyoBn Aymu: rpagvHapcTBo,
pacTeHneBbACTBO, peaku OBOLLHM
BMAOBE

YBO/,

Pa3BuTreTO Ha pacTuTenHarta npo-
MWLLNEHOCT, BK/IOYMTE/THO OBOLLAPCTBO-
TO, 3aBUCK OCOGEHO OT BbBEXAAHETO Ha
HOBM pacTeHus. BOpoBUHKW, Kamuyarcka
6OpOBVHKa, KMBWU, obnenuxa w Apyru

SUMMARY

The natural conditions of Ukraine
allow to cultivate many fruit plants. In
additional to traditional fruit crops the
registration of cultivars of new fruits began
in the second half of the 20th century.
Above one hundred and a half cultivars of
rare fruit crops of Ukrainian breeding have
been included to the State Register of
Plant Varieties of Ukraine. They belong to
pome fruits (hawthorn, Japanese quince,
and quince), stone fruits (Crimean
myrobalan, myrobalan-Japanese plum
hybrids, cornelian cherry, cranberry bush,
jujuba, nectarine, and olive), small fruit
crops (blackberry, blueberry, blue
honeysuckle, magnolia wine, feijoa, fig,
hardy Kiwi, mulberry, pawpaw,
persimmon, pomegranate, sea
buckthorn), and nuts (almond and filbert).
Score rootstocks of Ukrainian breeding
have been registered too.

Key words: horticulture,
breeding, rare fruits

plant

INTRODUCTION

The development of plant industry,
including horticulture, particularly depends
on the introduction of new plants.
Blueberry, honeysuckle, kiwifruit, sea
buckthorn and other fruit plants were
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OBOLLHW PacTeHUsi ca BbBeAEHU Npe3 Mu-
Hanuna Bek. CopToBETE OT TSX ca NpUAo-
GUN  THPrOBCKO 3HA4YeHWe Mo  Lenusi
cBAT. OTINEXAAHETO HA HOBW PACTUTESTHU
BMOBE OCUrypsiBa CTabW/HOCT Ha cefl-
CKOCTOMAHCKOTO MPOW3BOACTBO, YBEnYa-
Ba MPOW3BOAMTENHOCTTA, HamansiBa no-
TPe6MEeHNETO Ha MaTeprasn U eHeprus u
Ccb3gaBa MNo-3[4paBOC/IOBHA OKOJIHA Cpe-
[la. HaBnimM3aT HOBM CYpOBMHMW, OCHOBa 3a
pasfiMuyH1 MPOV3BOACTBEHM OTpacnu wu
pa3Hoo6pa3neTo OT MPOAYKTU ce yBenu-
yaBa. OTrIeXxgaHeTo Ha Ky/nTypu C BUCOK-
0 CbAbpXaHMe Ha 6MOaKTUBHM BeELLECTBa
nofo6psiBa KauecTBOTO U XpaHWUTesHaTa
CTOHOCT KaKTO Ha KOHCYMMpaHuTe npec-
HW NaogoBe, Taka M Ha npepaboTeHuTe
npoayKTK, cromara 3a no-34paBoCc/iIoBEH
HauMH Ha XMBOT. HoBWTE COpTOBE M/I0A0-
B€ YECTO HaMb/IHO OTrOBapsT Ha U3MCKBa-
HMsITa 3a 6MO/IOrMYHO NPOU3BOACTBO, Koe-
TO MO3BO/ISIBA PA3BUTMETO Ha OpraHWM4YHO
OBOLLAPCTBO. YCMNexbT B OBOLLAPCTBOTO
[l0 TonsiMa CTerneH 3aBWUCU OT COPTOBETE,
Taka 4Ye Cb3gaBaHETO Ha HOBU pPeaKm
COpTOBE MNJIOAOBU KYNTypW criomara 3a
pPasBUTMETO Ha TbPrOBCKOTO W /06U-
TE/ICKO OBOLLAPCTRO.

PE3YJITATU N OBCBXOJAHE
TPafUUVOHHMST — perucTbp  Ha
naoJOBM  KynTypyu Ha YkpaiiHa ce
hopmmpa npe3 17 Bek. ToBa ca s16b/IKuU,
KpyLUW, CNVBU, KaliCWUK, NPACKOBY, BULLHY,
yepeLun, rpo3ae, Aroau, YepHO 1 YepBEHO
(bpeHcKo rpo3fe, Lapurpajcko rposge w
opexn. Te3n KynTypu ca BKIOUEHU B
NbPBUTE HALMOHA/IHU ACOPTUMEHTM Npes
nbpeata nonoBuHa Ha 207" Bek
(Mezhenskyj and Mezhenska, 2015).
PerncTpuMpaHeTo Ha OBOLLHUTE PacTeHus,
HapeyeHU peaku NOA0BU KynTypu, e
3anoyHaso npe3 BTOpaTa MOMIOBMHA Ha
20™ Bek. Moj HaMMeHOBaHMETO "peaku
naogoBu  Kyntypu" vnmame  npeasug
Ky/NITUBMPAHM OBOLLHU PAcTEHUS!, KOMTO ca
6 perncTpupaHn B [AbpXaBHWS
perucTobp efsa cnef cpegata Ha 207
BEK, KOETO € pasrpaHuuuTesiHa Touka
Mexay TSX U TpaguuyoHHWTE M/10A0BM

introduced last century. The varieties of
these plants have gained commercial
importance around the world. Cultivation
of new plant species provides stability of
agricultural production, increases
productivity, reduces material and energy
consumption, and healthier environment.

The new raw material base for various
manufacturing industries is expanding and
the diversity of products is increasing.

Growing of crops with a high content of
bioactive substances improves the quality
and nutritional value of both consumed
fresh fruit and processed products,
promotes a healthier nation.

New fruit crops often fully meet the
requirements of organic production that
enables the development of organic
horticulture. The success of orchard
culture largely depends on the cultivars,
SO creating new rare fruit crops cultivars
promote development of the commercial
and amateur horticulture.

RESULTS AND DISCUSSION
The traditional set of fruit crops of
Ukraine was formed in the 17th century.
These are apples, pears, plums, apricots,

peaches, sour and sweet cherries,
grapes, strawberries, black and red
currants, gooseberries, and walnuts.

These crops were included to the first
zoned national assortments in the first half
of the 20th century (Mezhenskyj and
Mezhenska, 2015). Zoning of fruit plants,
called rare fruit crops began in the second
half of the 20th century.

Under name "rare fruit crop" we mean
cultivated fruit plants that are zoned and
registered in the State Register only after
the middle of the 20™ century, that is a
demarcation point between them and
traditional fruit crops.
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Kyntypw. Fpes3 nocnegHoTo gecetunieTne
pasHOBWAHOCTM Ha 6afeM, KbMuHa, Kam-
yartcka, 60poBMHKA, GOPOBUHKA, OBUKHO-
BEH [psAH, YepBeHa KanHa, OCTPOJINCTHO-
HasbbeHa po3a, flecka, CMOKUHA, MUHU
KVBW, T/IOF, XEHOMENec, XuHam, KuBMU,
WwmM3aHapa, YepHuua, HekTapuHa, macsiu-
Ha, nay nay, palicka a6bsika, Hap, ANA ¥
obnenuxa, ca BnNuUcCaHWn B [bpxaBHuUA
perucTbp Ha pacTUTesIHUTE COPTOBE Ha
YKpaiiHa (HapvyaH no-HaTaTbK "[bpxa-
BeH peructbp") (PervoHanusupaH ...,
1991; Pernctsbp ..., 2001; ObpxaBeH... ,
2005; 2016). B YkpaiiHa ce oTrnexgar
CbLLO U KACEN TPBH, YepHa Kancus, yepHa
MasIMHa, apoHusA, 371aTUCTO  (PPEHCKO
rposge, rymu, BfiakHecTa BULLHA, OdivKa,
upra, Mywimysnia v Opyrn OBOLUHW pacTe-
Hua (Andriienko, 1991; Mezhenskyj et al.,
2012; 2014; Mezhenskyj and Mezhenska,
2015). M3BbpLuBa ce cesiekuus Ha cTapu
dhopmu, HO TexHUTe copToBe B YKpailHa
BCE OLLle He ca perucTpupaHu.

B YkpaliHa uma okono 1000 Bupga
NAOAHN pacTeHus, cpej KoMTo noseye ot
3/4 ca BHegpeHun. 110 Buaa n mexaysu-
[0BM XMOpuaM ca MKOHOMWYECKN BaXHU
(Mezhenskyj, 2008). HauuoHanHaTa
KOMeKUuMss OT  PacTUTENHU TeHEeTUYHU
pecypcu cbabpxa 21.200 obpasum ot
Nno4OBY KynTypu, BrIouMTenHo 14.800
copta, kato cpen Tax uma u 4.500
yKpauHckn paspabotks (Riabchun and
Bohyslavskyi, 2007). Bcu4ks OBOLLHU
KynTypy moraT fda 6bpart pasfesieHn Ha
yeTMpU rPYNn: CEMKOBU  KOCTWU/IKOBU
ApebHOMNIoAHN 1 OpPEexOomn/IoAHN KynTypu
(Mezhenskyj, 2011). KakTo LWMPOKO pas-
npocTpaHeHnMTe, Taka W HeobuyainHuTe
NnI040BU KyNTYpU B YKpaiHa ca fafeHun B
Tab6nuuya 1. Becsika pagka nnogoBa KynTy-
pa 3aema no-masiko oT 1% oT obuwarta
naow, Ha TM/I040BUTE HacaxieHus B
YKpaiiHa.

Over the last decade varieties of almond,
blackberry, blue honeysuckle, blueberry,

cornelian  cherry, cranberry  bush,
cinnamon rose, hazel, fig, hardy Kkiwi,
hawthorn, Japanese quince, jujube,
kiwifruit, magnolia  vine, mulberry,
nectarine, olive, pawpaw, persimmon,

pomegranate, quince, and sea buckthorn
were registered in the State Register of
Plant Varieties of Ukraine (hereinafter
referred as State Register) (The
regionalized...., 1991; The register...,
2001; State..., 2005; 2016). In Ukraine
barberry, black apricot, black raspberry,
chokeberry, golden currant, goumi,
Manchu cherry, rowan, service berry,
medlar and other fruit plants are also
grown (Andriienko, 1991; Mezhensky;j et
al., 2012; 2014; Mezhenskyj and
Mezhenska, 2015). Breeding work with
former fruit plants are carried out, but their
varieties in Ukraine have not been
registered yet.

In Ukraine there are about 1.000
species of fruit plants, among them more
than 3/4 are introduced. 110 species and
interspecific hybrids are economically
important  (Mezhenskyj, 2008). The
National collections of plant genetic
resources contain 21.200 accessions of
fruit crops, including 14.800 cultivars, and
among them there are 4.500 of Ukrainian
breeding (Riabchun and Bohyslavskyi,
2007). All fruit crops can be divided into
four groups: pome fruit crops, stone fruit
crops, small fruit crops and nut crops
(Mezhenskyj, 2011).

Both widespread and unusual fruit crops
in Ukraine are given in Table 1. Each rare
fruit crop occupies less than 1% of the
total area of fruit plantations in Ukraine.
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Table 1. Fruit crops in Ukraine
Tabnvua 1.MnogoBu KynTypu B YKpaliHa

CemkoBu nnogose KocTtunkosu [pe6bHonnogHn Aakosu nnogose
Pome fruits Stone fruits Berry crops Nut crops
TpagvumoHHu nnogHy kynTtypm / Traditional fruit crops

HA6bnka / Apple Kalicus Kacuc O6GWKHOBEH 0Opex

Apricot Black current Persian Walnut
Kpywa Pear Mpackosa Llapurpagcko rposae

Peach Gooseberry

Cnusa / Prune po3ge / Grape

BuliuHa 1 BuLLHan MaimHa

Sour cherry & Duke Raspberry

Yepelua YepseHo thpeHcko rposae

Sweet cherry Red current

Aroam / Strawberry
MnofoBwW KynTypu, YANTO COPTOBE ca 6unmn peructpupaxmn npes 1950
Fruit crops and rootstocks whose varieties have been registered since 1950

nor YepseHa kannHa KbnuHa bagem
Hawthorn Cranberry bush Blackberry Almond
XeHomenec O6VKHOBEH ApsH Kamuarcka 60poBuHKa Necka
Japanese Quince Cornelian cherry Blue honeysuckle Filbert
Orona Kpumcka pxaHka & BopoBuHka
Quince AXaHka Japanese plum Blueberry

xnépuan / Crimean
myrobalan & myrobalan-
Japanese plum hybrids

CeMKOBM NOAT0XKKM

XuHan

OCTpPONNCTHO-Ha3bbeHa

Pome Crop Rootstocks Jujube posa Cinnamon Rose
HekTapuHa delixoa
Nectarine Feijoa
MacnuHa / Olive CwmokuHa / Fig
KoCTWikoBM NOAN0XKN MwuHU KnBm
Stone crop rootstocks Hardy kiwi

Kusm / Kiwifruit

JInmoH / Lemon

LnsaHgpa
Magnolia vine

YepHuua / Mulberry

May nay / Pawpaw

Paiicka s16b/1ka
Persimmon

Hap / Pomegranate

O6nenunxa/Sea buckthorn

J1030BU NOASIOXKKN
Grapevine rootstocks

OoTtrnexaaH

Bred fruit plants whose varieti

1 OBOLLHW pacTeHUsl, YAUTO COPTOBE BCE OLLE He ca PerncTpupaHm
es haven‘t been registered yet

BpekuHa AmepukaHcKka auBa Kucen TpbH & MaxoHus MNekaH
Checker tree yepewa / Chokecherry Barberry & Mahonia Pecan
ApoHua MacbyHa yepela LWedbepaus TypCKM NeLLHNK
Chokeberry Bessey cherry Buffalo berry Turkish filbert
O6uKHOBEHA MyLLIMY”na Bb3 KuTavicka yepHuua
Medlar Elder Cudrang
A3narcka KpyLia BnakHecTta BULLHA Fomxm 6epu
Nashi Manchu cherry Goji
Odka KpbcTocaH xmbpua 3naTucTo hpeHcko rposae
Rowan mexay cnveu u kaiicum | Golden current

Plumcot
Wpra / Serviceberry F'ymu / Goumi
Ckopywa/ Service tree Macudpnopa/Passionflower
MykuHa / Whitebeam
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M3BectHata bBotaHuyeckaTta rpa-
OnHa Hwukuta, ocHoBaHa npe3 1812 r.,
JorpuHaca 3HauuMTesIHO 3a pas3BUTUETO
Ha CBETOBHOTO M YKpPaAMHCKOTO OBOLLap-
cTBO. KyntuBupaHeTto Ha MHOrO OBOLLHU
KYNTypu, 3arnoyHato OT BTOPUA OUPEKTOP
Hukonait cboH Xapteuc (Klimenko et al.,
2012), nma ronsiM ycnex, ocobeHo npes
MUHanMsa BeK. B acopTumeHTa Ha Ykpai-
Ha, copToBeTe [I0/W, [KaHKW, HapoBe,
XVHanNW, HEKTapuHU W paiickym A6b/KK,
oTrnexaaHn B BboTaHuveckaTa rpaguHa
Hukuta, 3aemaTt Bogelun nosuumn. Mopa-
Ay cyeTponuYHMA KNUMAaT, HXXHOTO Kpum-
CKO Kpaibpexue, KbOeTO Ce Hamupa
6oTaHMuyeckaTa rpaguHa, € YHWUKasHO
MSCTO 3a M3crefBaHe Ha Cy6TponuyHu
OBOLLHM pacTeHuns. PernctpupaHure cop-
TOBE CMOKWHW, Mac/nvHu, 6agemu ca
Cb34a4eHN U3KTYUTENHO B TO3M OGEKT.
FeHohoHABLT OT peskn NA0AO0BU KyNITypu
Ha HOXHMA OBOLLAPCKM PErvoH CbhAbpxa
30 Bupa, 392 copta ot BoraHuuyeckaTa
rpagvHa Hukurta, 1004 BbBefeHn coprta
n 1902 enntHm cpopmu (Smykov, 2010).
Cbwo Taka ce wuscnensaT KOCTUKOBU
XNMOPUAHN KYNTYpW, BKIHOYUTESTHO MEX-
4yBNaoBUTE XMOPUAN.

EcTecTBeHOTO MecTOO6MTaHME Ha
awonata, Cydonia oblonga Mill., e paiioHa
Ha KaBka3 u CeBeposanageH VpaH, B
HenocpeacTBeHa 6/1M30CT A0 Kacnuiicko
Mope, KbAeTo awnsata e 6una obnaro-
popeHa. Cnep toBa B Kpum u B lNpua-
HEeCTPOBMETO Ca OTKPUTU BTOPUYHMU LEH-
TpoBe 3a oTrnexaaHe Ha aiwond. Mima 13
perncTpmpaHu coprta A8 oT YKPauHCKU
pa3spaboTku. B BoTaHuyeckaTa rpaguvHa
Hukuta ,O6unHa" [1962]1, "Kpumcka apo-
MaTHa" [1981], "Kpumcka paHHa" (1982),
"Mup" [1981], "CwnepgobHa" ,Cka3oyHa“
[2001], ,HoBopuuHa "[2010] n "OkTA6pU-
Ha "[2010] ca cenekTupaHu OT MeCTHa
nonynauus u cBO60AHO onpallBaHe Ha
"Anxep", "Bepeuxn”, "KoHcTaHTuHOMoON",

The famous Nikita Botanical
Garden, founded in 1812, significantly
contributes to the development of the
world and Ukrainian horticulture. The
breeding work with many fruit crops
initiated by the second director Nikolai
von Hartwil3 (Klimenko et al., 2012) is of
great success, especially over the last
century. In the assortment of Ukraine, the
varieties of quinces, myrobalans,
pomegranates, jujubes, nectarines, and
persimmons of Nikita Botanical Garden
breeding occupy leading positions. Due
to subtropical climate, the southern
Crimean coast, where the botanical
garden is located, is a unique place for
research on subtropical fruit plants.
Registered varieties of figs, olives,
almonds are created exclusively in this
establishment. The gene pool of rare fruit
crops of Southern Fruit Crop Department
has 30 species, 392 varieties of Nikita
Botanical Garden breeding, 1004
introduced varieties, and 1902 elite forms
(Smykov, 2010). Also a significant
foundation stone hybrid crops, including
interspecific hybrids, are studied.

The natural habitat of quince,
Cydonia oblonga Mill., is the Caucasus
and North-Western Iran areas, adjacent
to the Caspian Sea where quince was
domesticated. Afterwards in the Crimea
and the Trans-Dniester the secondary
diversity centres of quince were
developed. There are 13 registered
quince cultivars of Ukrainian breeding. In
Nikita Botanical Garden ‘Obilna’ [1962]2,
‘Krymska Aromatna’ [1981], ‘Krymska
Rannia’ [1982], ‘Myr’ [1981], ‘Siedobna’
[2001], ‘Skazochna’ [2001], ‘Novorichna’
[2010], and ‘Oktiabrina’ [2010] were
selected from local population and free
pollination progeny of ‘Anger’, ‘Beretzki’,
‘Constantinopol’, ‘Meech‘s Prolific’, and

! YucnaTa cneg HanmeHoBaHNETO Ha COpTa B KBAZPATHM CKOGH Ca 3a FOANHATA Ha PErucTPaLVs

Ha TO3 COpT.

2 Numbers after cultivar name s in square brackets stand for the year of registration of this variety.
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"Meech’s Prolific" n "MopTtyranusa”. Heob-
X0oAMMO e fa ce crioMmeHe "Kpumcka apo-
MaTtHa" ¢ nnogose, nNoaxo4sAaLmM 3a npsc-
Ha KOHcyMaums, n camoonpalusalimTe ce
"Mup" 1 "Kpumcka paHHa" (Kopan, 1999).

B TlMpwugHecTtpoBneto u Kpuwm,
MkaHkaTa, Prunus cerasifera Ehrh., e
KynTMBMpaHa 3a KOHCYyMUpaHe OT LPEBHM
BpemMeHa. CneuudmyeH acopTUMEHT OT
[KaHka, npuHagnexawa kbm  P.
Cerasifera subsp. macrocarpa Eremin &
Garkovenko, ¢ pgBa copTta var.
macrocarpa u var. taurica Eremin &
Garkovenko e cb3gageH B Kpum. MnoasT
OT var. macrocarpa e ¢ TpyaHO oTaensuia
ce KOCTWJ/IKa, a No4bT Ha var. taurica e ¢
necHo otgensiwa ce koctunka (Eryomin
and Garkovenko, 1989). NbpBuTE peruc-
TpypaHn copTtoBe "Hukutcka >XBoTa" M
"MNnoHepka" ca cenektupaHu OT MECTHWU
coptoBe (Kostina, 1946a) n yTBbpAeHU
npe3 1954 r. MNpes3 cneasawuTe gecetune-
TUA ca perucTpupaHn U apyru copTose var.
macrocarpa, a MUMeHHO "Kusunralluka
paHHua" [1962], "MypnypoBa" [1962] wu
"Kpacasuua" [1978]., kakTo 1 var. taurica
"inywa BucxHera" [1969] n "Bacunimscka”
[1979].

Hali-gobpute cenekymm Ha
Kpumcka [kaHka ca uW3nonssaHu oOT
Knayanss KoctuHa (Kostina, 1946b) 3a
KpbCTOCBaHe C HANOHCKM cnuBu. AKO
copToBeTe SAMNOHCKM CAMBM He ca
N3APBXANBY MPU KIMMATUYHUTE YC/I0BUS
Ha YKpaiiHa, TO XMbpunan mexy mkaHka u
AMNOHCKA MyLUMy/a cbyeTaBaT rofiemu
naogoBe M yCTOMYMBOCT. [Ba OT/IMYHK
copta "[ecepTHa" n "O6bunHa", kato no-
TOMCTBO Ha snoHckata cnvsa "Burbank"
ca peructpuypaHn npes 1969 r. Cb3ga-
[eHa e HOoBa OBOLLHa KyNnTypa, M3BecTHa
B YKpaiiHa KaTto Xmbpug Ha mKaHka, 1
copToBeTe KpuMMcka mpKaHka ca ycnewHo
3aMeHeHn B [IbpXaBHMSA  PErUCTbP.
"OneHka" [1995], "OecepTHa PaHHa" [2010],
"demmnga" [2010], "PymsHa 3opka" [2010]
"AHgpomega” [2012] ca cb3gageHu OT
nocnegosarenmTe Ha KocTuHa.

lMnogosete OT HekTapuHa, Prunus
persica [L.] Batsch var. nucipersica

‘Portugal’. It is need to mention ‘Krymska
Aromatna’ with its fruits suitable for fresh
consumption, and self-fertile ‘Myr’ and
‘Krymska Rannia’ (Kopan, 1999).

In the Trans-Dniester and the
Crimea myrobalan, Prunus cerasifera
Ehrh., has been cultivated for food at
least since ancient times. A specific
myrobalan assortment belonging to P.
cerasifera subsp. macrocarpa Eremin &
Garkovenko. with two varieties var.
macrocarpa and var. taurica Eremin &
Garkovenko has been formed in the
Crimea. Fruit of var. macrocarpa is
clingstone, and fruit of var. taurica is
freestone (Eryomin and Garkovenko,
1989). The first registered cultivars
‘Nikitska Zhovta’ and ‘Pionerka’ were
selected from local varieties (Kostina,
1946a) and zoned in 1954. During the
following decades other cultivars of var.
macrocarpa namely ‘Kyzyltashska
Rannia’ [1962], ‘Purpurova’ [1962], and
‘Krasavytsia’ [1978], were zoned as well
as var. taurica ‘Liusha Vyshneva’' [1969],
and ‘Vasylivska’' [1979].

The best selects of Crimean
myrobalan were used by Claudia Kostina

(Kostina, 1946b) f or crossing with
Japanese plums. If Japanese plum
varieties is not hardy under climatic

conditions of Ukraine, Myrobalan-
Japanese plum hybrids combine large

fruit and hardiness. Two excellent
cultivars ‘Desertna’ and ‘Obilna’ as
progeny of Japanese plum ‘Burbank’

were zoned in 1969. A new fruit crop
known in Ukraine as hybrid alycha has
been developed, and the Crimean
myrobalan cultivars are successfully
replaced from the State Register.
‘Olenka’ [1995], ‘Desertna Rannia’ [2010],
‘Femida’ [2010], ‘Rumiana Zorka' [2010]
‘Andromeda’ [2012] have been bred by
Kostina followers.

Fruit of nectarine, Prunus persica
[L.] Batsch var. nucipersica [Suckow]
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[Suckow] C.K.Schneider, ca npegnounta-
HMU nopaan nvncata Ha MbX. B BoTtaHu-
yeckara rpaguvHa Hukuta e cb3fgafeH
HeKTapvHOB reHoYoHA. B pesynrtar Ha
creuuasnHa cesiekUunoHHa nporpama ca
pa3paboTeHn MHOro CopToBe, KaTo ca
pernctpupanin “"PybuHoBuii 8" [2001],
"KpymuaHuH" [2013] n "Py6buHoBuin 9"
[2013].

BagembT Prunus dulcis [Mill.] D. A.
Webb, ce otrnexga B YkpaiiHa oT XVI
Bek. Cnopef acopTuMeHTa npean BoWHa-
Ta ce e npenopbYBasIo OTI/IEXAAHETO MY
B HAKOW HXXHW PaiioHn, HO B YTBbPAEHUA
OT 1948 r. acopTUMEHT, Karto ca B3eTu
npeasug Hain-ctygeHute  3umm  npes
1939/1940 r., 1941/1942, Ta3n oBOWHA
Kyntypa nuncea. Egsa npes 1954 r., B
YTBbPAEHNSA aCOPTUMEHT Ca BK/IHOYEHMU
MbpBUTE COPTOBE 6Gademu, HapeyeHu
"Kpumckuid", "Huknutckmn 62" n "AntnHckun".
Pa3paboTBaHeTO Ha  KbCHOLBLATALM
coptoBe e 6w0 nofobpeHo, 3a ga ce
paswupAaT naowmTte 3a NPOMULLIEHO
otrnexpaHe. B boraHuyecka rpagvHa
Hukuta ca paspaboteHu noseuve oT 50
copta (Rikhter, 1972; Yadrov and
Chernobai, 2001; Chernobaj, 2010). Tosa
no3sonsiea fa ce oTriexpar 6agemu
HaBcsikbae B Kpum 1 B HOXHUTE palioHu
Ha cTpaHata — Opeca, XepcoH, Muko-
naiie n 3akapnatne. HoBute copToBe
cbyeTaBaT MO-KbCeH UbQTEX C pPaHHO
y3psiBaHe Ha nnogoseTe [45]. B Obpxas-
HUA perucToup ca yTebpaeHu "decepTHn”
[1976], "HwukuTckuin  2240" [1986],
"MpnbepexHn" [1986], "Mwunac",
"bocnop" [2011], "OnekcaHgp" '[2013].

BnarogapeHne Ha cy6TponuuHMA
KnumaT Ha tokHust Kpumckn 6psar, bota-
Hu4yeckaTa rpaguHa Hukuta € OCHOBHOTO
MACTO 3a OTIIeXAaHe Ha Mac/uHW,
CMOKWUHW, Hap, A6b/ika, heioxa, KakTo 1
XnHan un nay nay (Evegreen olive, Olea
europea L. e Hail-mMpasoycTonumBoTO
cybTponnyHO AbpBO). B YkpaiiHa macnu-
HOBOTO [bPBO Ce OTINEeXAa Ha HXHUA
Kpumcku 6psr, BeposiTHO OT 13-Tu BeK.
Mpe3 1994 r. e 6w perucTpmpaH camo
copt "Kpumcka npesb3xogHa" CMOKUHK-

C.K.Schneider, is appreciated for lack of
peach pubescence. In Nikita Botanical
Garden the world's nectarine gene pool
was introduced. As a result of special
breeding program a lot selects were bred,
and ‘Rubinovyi 8 [2001], ‘Krymchanin’
[2013], and ‘Rubinovyi 9 [2013] were
registered.

Almond, Prunus dulcis [Mill.] D. A.
Webb, has been cultivated in Ukraine
from the XVI century. According to the
pre-war assortment it was recommended
for growing in some southern areas, but
in the zoned assortment of 1948, which
took the coldest winters of 1939/1940,
1941/1942 into consideration, this crop
was missing. Only in 1954 the first

almond cultivars named ‘Krymskyi’,
‘Nikitskyi 62', and ‘Yaltinskyi’ were
included to the zoned assortment.

Breeding of late-blooming cultivars has
been improved to expand the industrial
cultivation area. In Nikita Botanical
Garden more than 50 varieties have been
bred (Rikhter, 1972; Yadrov and
Chernobai, 2001; Chernobaj, 2010). It
allows growing almonds in the whole
Crimea and across the southern areas in
Odesa, Kherson, Mykolaiv, and
Zakarpattya Regions. New varieties
combine later flowering with early fruit
ripening [45]. In the State Register
‘Desertnyi’ [1976], ‘Nikitskyi 2240’ [1986],
‘Pryberezhnyi’ [1986], ‘Milas’ [2000],
‘Bospor’ [2011], ‘Oleksandr’ [2011], and
‘Vitiaz’ [2013] have been listed.

Owing to subtropical climate of the
southern Crimean coast Nikita Botanical
Garden is the main place for breeding of
olive, fig, pomegranate, persimmon,
feijoa, as well as jujube, and pawpaw (.
Evergreen olive, Olea europea L., is the
hardiest and the most frost-resistant
subtropical tree. In Ukraine the olive tree
has cultivated on the southern coast of
the Crimea, probably since the 13th
century. In 1994 only one ‘Krymska
Prevoskhodna’ was registered. Fig, Ficus
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Te, Ficus carica L., Hail-BeposATHO ca
6unm goHeceHn B Kpum oOT [eHya.
Cpewart ce gusu popmu. Hatypanumsupa-
HUTe dhopMmn ca aganTupaHy KbM MeCT-
HWUTE yCnoBuUsA, HO NOAOBETE MM ca C
nowo KayecTtBo. KonmyecTBeHUAT acop-
TUMEHT OT CBETOBHM pa3paboTkm Ha
CMOKMHU € BWN KOMeKUMOHUPpaH U TecT-
BaH. pe3 1920 r. 3anoysBa cenekTnpaHe-
TO Ha 6a3ara Ha BbTpPeBMAOBaA U MEXAy-
BMAOBa XubpUAM3aUMA, KakTo U nonu-
nnovama B boTaHumyeckata rpaguHa
Hukuta (Arendt, 1964, Shishkina, 2010).
B pesynrtaT Ha ToBa ca Cb34afeHu HAKOM
copToBE, HO eauMHCTBeHo "Cabpyuwus
poxesa" e BnucaHa B [bpxaBHuUA
pernctbp npe3 1994 r. HaMmeHoBaHuATa
Ha pervcTpupaHute coprtose "HukuTcka
apomaTHa [2010] "n" ApomaTHa (paHTa-
3usa "[2014] onuceaT apomaTa Ha naono-
BeTe Ha peiixoa, Acca sellowiana (O.
Bepr) bapeT. HapbT, Punica granatum L.,
Ce Hyxjae OT MOoKpuBasio MNpes 3umara B
rno-rofigsMaTa 4act OT TeputopudATa Ha
YkpaiiHa. Taka 4ye psigko ce OTriexpaa,
npeavMHO OT butenu. Mpy BBHLIHK
ycnosus, 6e3 31MHO NOKPVBasIo, HapbT
pacte camo B palioHuTe Ha Kpum CbC
cybTponnyeH kaumar. Toil e 6un BHECEH
TaM OT JpeBHU BpemeHa (Sinko and
Yadrov, 1990). MbpBUAT COPTO YKpPauH--
cka paspaboTka "CoKoBUTUIA" € perncTpu-
paHu npe3 1994 r.; a no-kbCcHO npe3 2013
r. B AbpXaBHUA PErucTbp ca BKIHYEHU
"HIOTUHCKMA" 1 "HUKUTCKNIA paHHniA",
XuHansT, Ziziphus jujuba Mill,, e
LLUMPOKO pa3npocTpaHeH B TOMAW U CyXu
PErnoHu Mo Lesnunsi CBAT N e 6U BHECEH B
boraHunyeckata rpaguHa Huknta npes
1814 r. Mpe3 1954 r. KonekuusATa e
paswmnpeHa ¢ kutaicku copTtose. Konek-
umMaTa OT KUTaNCKM COPTOBE € MOCyXuna
KaTo OCHOBa 3a YCMNeLHOo pa3mMHOXaBaHe
Ha xuHan (Sinko, 1971; Sinko et al.,
1999). MbpBUAT yKpauHcku copT “lno-
AuBckniA" e peructpupaH npes 2006 .
Toit e pa3paboTeH B KNOH Ha BboTaHu-
yecka rpaguHa HwukuTa, KOWTO [Hec e
n3cnefosartesiCko 3BeHO, perucTpupaHo
nog umeTo EkcnepumeHTanHa epma

carica L., is most likely to have been
brought to the Crimea by Genoeses. It
sometimes runs wild there. Naturalised
forms are adapted to local conditions, but
they have fruit of poor quality. The
numerical fig assortment of world
breeding have been collected and tested.

In 1920s the breeding programme based
on infraspecific and  interspecific
hybridization, and also polyploidy was
begun in Nikita Botanical Garden (Arendt,
1964; Shishkina, 2010). As a result, some
varieties have been bred, but the only
‘Sabrutsia Rozheva’ was been listed in
the State Register in 1994. The names of
registered varieties ‘Nikitska Aromatna
[2010], and ‘Aromatna Fantazia’ [2014]
designate fruit aromaticity of feijoa, Acca
sellowiana (0. Berg) Barrett.
Pomegranate, Punica granatum L., needs
covering in winter in most of the territory
of Ukraine.

So, it is rarely cultivated, mostly by
amateurs. In out-door conditions without
winter covering the pomegranate tree
grows only in the Crimean subtropics. It
was introduced there in ancient times
(Sinko and Yadrov, 1990). The first
cultivars ‘Sokovytyi' of Ukrainian breeding
was registered in 1994; and later in 2013
‘Niutinskyi’ and ‘Nikitskyi Rannii’ also
were included to the State Register.

Jujube, Ziziphus jujuba Mill., is
widely distributed in warm and drought
regions throughout the world, and was
introduced in Nikita Botanical Gardens in
1814. In 1954 the collection was enlarged
a lot with Chinese Vvarieties. The
collection of Chinese varieties was
served as the basis for successful jujube
breeding (Sinko, 1971; Sinko et al,
1999). The first Ukrainian cultivar
‘Plodivskyi’ was registered in 2006. It was
bred in the Branch of Nikita Botanical
Garden, which nowadays is an original
research unit under the name of Nova
Kakhovka Experimental Farm of the Rice
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Hosa KaxoBka KbM WHCTUTYT No opwu3a,
HoBa KaxoBka. [10o-kbCcHO B BoTaHu4yecka
rpagvHa Hukuta ca paspaboTeHun HOBM
coptoBe "CunHut" [2010], "Llykepkoxnin"
[2010] n "KokTeben" [2012].

Mpe3 2006 r. HAKOW COpTOBE paii-
Cka A6b/Ka ca perncTpmpaHu u ot Ekcne-
pumeHTanHa tepma HoBa KaxoBka. Te
ca "Xopa Xosepna", "Xopa Kow" n "Xopa
Ponzep" (Derevianko, 2007). Te npuHaga-
nexar KkbM xubpugHarta rpyna Diospyros
kaki x virginiana F3. N3TouHoa3nartcka D.
kaki Thunb. un ceBepoamepukaHcka D.
virginiana L. ca BbBeAeHn B boTaHu-
yeckara rpaguHa Hukuta npes XIX Bek.
Tyk, npe3 1901 r. e cb34afeHO MbPBOTO
TbProBCKO HacaxeHWe OT OpueHTasicKa
paicka si6bnka (Kazas, 2007). MbpBusT
yKpamHckn copT D. kaki "CynyTHuk" e
oTrnefaH B botaHnyecka rpaguHa Huku-
Ta U e BnucaH B [bpxaBHUSA PErucTbp
npe3 1994 r. Cnepg toBa npe3 2010 1. B
[ObpXaBHUSA  pernctbp e  BK/IYeHa
ronsima rpyna oT COpTOBE paicka A6b/ka
ot boraHuyecka rpagnHa Hukuta. B
pgonbnHeHne kbm D.Kaki "TuBgeHHa
KpacyHua", "CyBeHup OceHn", "YKpanHka",
"3unpouka”, "3onotucrta”, ca perncTtpupaHu
HAKOM MeXAyBuaoBu xubpuan kato F1
-LPocngaHka“ n F2 Hukutcka Bopgosa®“.

May nay, Asimina triloba Dunal, e
BHECEH B YKpaiiHa B HayasioTo Ha XX
BEK, HO Hanocneabk npugobusa 3Have-
HWe KaTo naofoBa Kyntypa, cnej BHacs-
HeTO Ha HoBu copTtoBe oT CAL
(Hrabovetska, 2011). PeructpupaHu ca
HAKOM copToBe "MuuypmHka" [2008],
"HosokaxoByaHka" [2008], "MnogmByaHka"
[2008] Ha EkcnepumeHTanHa depma "Hoea
kaxoBa" n "Buktopus" [2010] Ha BoTaHu-
yecka rpaguHa Hukuta.

Mpe3 1913 r. akagemuk Mwukona
KawuyeHko (Kashchenko, 1914) ocHoBaBa
AknMmatumsalmoHHa rpagnHa B Kues wn
BbBEXJa pa3paboTBaHETO Ha MHOro
HOBW W pefKn niofoBu Kyntypu. OcBeH
TOBa Konekuumte oT HerosaTa
AknMmaTtmsalmMoHHa  rpajuHa  ctasaTr
OCHOBa 3a OTrfexjaHe Ha O0BOLLHU
pacteHus B HaumoHanHaTa 60TaHnyecka

Institute. Later new cultivars ‘Sinit’ [2010],

‘Tsukerkovyi’ [2010], and ‘Koktebel’
[2012] were bred in Nikita Botanical
Garden.

In 2006 some persimmon cultivars
were also registered by Nova Kakhovka

Experimental Farm. They are ‘Hora
Hoverla’, ‘Hora Kosh’, and ‘Hora
Rodzhers’ (Derevianko, 2007). They

belong to hybrid group Diospyros kaki x
virginiana F3;. Both East Asian D. kaki
Thunb. and North American D. virginiana
L. were introduced in Nikita Botanical
Garden in the XIX century. Here, in 1901
the first commercial plantation of oriental
persimmon was established (Kazas,
2007). The first Ukrainian variety of D.
kaki ‘Suputnyk’ was bred in Nikita
Botanical Garden and entered into the
State Register in 1994. Then in 2010,
large group of persimmon cultivars of
Nikita Botanical Garden breeding was
included to the State Register. In addition
to D. kaki ‘Pivdenna Krasunia’, ‘Suvenir
Oseni’, ‘Ukrainka’, ‘Zirochka’, ‘Zolotysta’,
some interspecies hybrids like F;
‘Rosiianka’ and F, ‘Nikitska Bordova’
were registered.

Pawpaw, Asimina triloba Dunal,
was introduced in Ukraine in the early XX
century, but it has recently gained an
importance as the fruit crop after
importation of new varieties from the USA
(Hrabovetska, 2011). Some Vvarieties
‘Michurinka’ [2008], ‘Novokakhovchanka’
[2008], ‘Plodivchanka’ [2008] of the Nova
Kakhovka Experimental Farm breeding
and ‘Victoria’ [2010] of Nikita Botanical
Garden breeding are registered.

In 1913 the Academician Mykola
Kashchenko (Kashchenko, 1914)
founded the Acclimatization Garden in
Kyiv, and he initiated the introduction and
breeding work with many new and rare
fruit crops. Further the collections of his
Acclimatization Garden became the basis
for breeding of fruit plants in M. M.
Hryshko National Botanical Garden. Now
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rpaguHa Ha M. M. Xpuwko, Kne. Cera
KONEKUMOHHUAT U CENEKLMOHHUAT (POHA,
OT KyNTUBMpPaHM W [AMBU pacTeHus, ce
cbCTOM OT okono 700 Buga u copTta
(Klimenko, 2013). MHoro ot copToBeTe
YCTONYMBO KMBMW, OOMKHOBEH APSiH, XEHO-
Mesiec 1 ANA, WnsaHapa, HeKTapuHu 1
CNMBOBU XUBpUAKM, ca perncTpupaHu u
BK/IOYEHN B  [AbpXaBHUSA  Perucrbp.
HauunoHanHaTa 60TaHMyecka rpajuHa Ha
M. M. Xpuwko e Bogelia UHCTUTYUNSA B
paspaboTkaTta Ha yCTOYMBO KMBW, OOMK-
HOBEH [psiH, XeHomesniec n awonda. B go-
Nb/IHEHME KbM copToBeTe OT boTaHu-
yecka rpaguHa Hwukuta, ca "Akagemuy-
Ha", "OapyHboK OHyky", "KawuyeHka NoO
18", "Mapua" n "CrtypeHTka", perucrpu-
paHu npe3 1999 r. Te ca cb3gageHn B
HauunoHanHaTa 60TaHuyecka rpajmHa Ha
M. M. Xpuwko, KueB CbLO OT KPUMCKMK
pacteHuss. CopToBeTe ca YCTOMYMBM W
noaxoAsawWm 3a OTriexaaHe BbB BCUUKU
KMMaTuyHn  obnactm Ha  YkpaiiHa
(Klimenko, 1993).

XeHomenecsT, Chaenomeles ssp.,
KaKkTo WU COpTOBETE [At0M1A Ca HacneacTBo
oT pa3paboTkm Ha Kashenko, (Klymenko
and Mezhenskyj, 2013). EcTecTBeHUAT
obcer Ha BugoseTe Chaenomeles e orpa-
HM4yeH p[o W3toyHa Asuda. Te ca ce
oTrnexgany B EBpona nosedve OT ABa
Beka KaTo AeKkopaTuBHWU pacteHus. MNbp-
BOHayaNHW pa3paboTkn BbPXY KyNntu-
BMpPaHETO Ha XeHOoMeslieca Kato njogosa
KynTypa ca 6unv peanusvpaHu B Ykpai-
Ha. Mpe3 1937 r. 65130 A0 Knes e 6uio
Cb3a/leHO NbPBOTO TbProBCKO Hacaxne-
Hue n npe3 2001 r. 6sixa perncTpmpaHu
nbpBUTE 0CeM naoaosu copta. B Hauwo-
HanHata 60TaHMyecka rpagmHa Ha M. M.
XpuLko 6sxa cb3gageHun YeTupu naoao-
B/ copTa "KapaBaeBckuit", "lMomopaHye-
Bui", "LiuTopHOBMA" 1 "BUTaMmUHHMIA".

O6VKHOBEHUAT ApsH, Cornus mas L.,
e Bb3HUKHan B Kpum u lMpaBobepexHa
YkpaliHa. Toil € MHOroroguLIHO AbPBO U
B MHOIO paioHM Ha YKpaiHa, KbAeTo e
oTrnexaaH, VMa BEKOBHU eK3eMnaspu.
Mpe3 30" roguum Ha 19 Bek MecTHUTE
e/lponnofHN copToBe ca Gunn nNpenopb-

collection and selection funds of
cultivated and wild plants consist of about
700 species and varieties (Klimenko,
2013). Many cultivars of hardy kiwi,
cornelian cherry, Japanese and common
quince, magnolia wine, nectarine, and
plum hybrids have been bred and
included to the State Register. M. M.
Hryshko National Botanical Garden is the
leading institution in the breeding work on
hardy kiwi, cornelian cherry and both
common and Japanese quinces.

In additional to cultivars of Nikita
Botanical Garden breeding there are
‘Akademichna’, ‘Darunok Onuku’,
‘Kashchenka No 18, ‘Maria’, and
‘Studentka’ registered in 1999. They are
raised in M. M. Hryshko National
Botanical Garden from Crimean plants
too. The cultivars are hardy and suitable
for cultivating in all the natural areas of
Ukraine (Klimenko, 1993).

Japanese quinces, Chaenomeles
ssp., are the legacy of Kashenko
breeding as well as to quince cultivars
(Klymenko and Mezhenskyj, 2013). The
natural range of Chaenomeles species is
restricted to East Asia. They have been
under cultivation in Europe for over two
centuries as ornamentals. Pioneer works
on domestication of Japanese quince as
fruit crop were realised in Ukraine.

In 1937 near Kyiv the first commercial
plantation was established and first eight
fruit cultivars were registered in 2001.
Four fruit cultivars ‘Karavaievskyi’,
‘Pomaranchevyi’,  ‘Tsytrynovyr’, and
‘Vitaminnyi’ are originated in M. M.
Hryshko National Botanical Garden.

Cornelian cherry, Cornus mas L., is
native in the Crimea and Right-Bank
Ukraine. It is a long-lived tree and many
regions of Ukraine, where cultivated,
have age-old specimens. In the 1930s
the local large-fruited varieties were
recommended for cultivation according to
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YaHW 3a OTrnexgaHe, CblflacHO peruc-
TpUpaHuss acopTUMEHT, HO camMo npes3
1999 r. nbpBUTE COpPTOBE ,EneraHTHMiA",
,OneHa", “Jlykxmanmsckuii“, ,CemeH",
Ceutnsauok”, ,Bonogummpckuii“ n ,ieexe-
HMA® ca perucTpupaHu Karto pesynrar
unn nscnegBaHe B HaunoHanHata 6o0Ta-
Huyecka rpaguHa Ha M. M. Xpwuulko,
KneB. Tyk e Hali-rofsgMaTa reHeTuMyHa
KO/IEKUNSI Ha CBETOBHWM pPa3HOBUAHOCTM
obukHoBeH pgpsaH  (Klymenko, 2000).
OcBeH TOBa MHOIO OT HOBUTE COPTOBE,
noslydyeHn 4Ype3 aHa/MTuyeH OoToop U
U3KyCTBEHa cenekuus, ca pobaBeHu B
ObpxasHua pernctop. Tosa ca ,Bugio-
6etcknin“ (2000), "Basunoxey ™ (2000),
"XpeHagep" (2000), Mykolka (2000),
Radic (2000), Ekzotychnyi, Koralovyi
Marka ]. OcBeH ToBa fABa Apyru copta
"Bunga" [2001] n "Muxannmscknii" [2008],
ca perucTpupaHum cbOTBETHO OT Ekcnepu-
MeHTasieH OBOLLEH pa3CcafHUK U pechnek-
TMBHO OT WHCTUTYT no nomosnorua J1. Tl.
CuMUpeHKo*.

B HauvoHanHaTa 60TaHW4yecka
rpaguHa Ha M. M. Xpuwko, Knes, npes
1980 r. n 2001 r. ca cb3gafeHn 1 peruc-
TPUpPaHN 3UMHO-yCTONYMBM "HekTapuH
KMBCKMIACKN" 1 XMOPpMAN MEXAy MKaHKa U
ANoHCcKa Mylimyna "Kuescka XxmbpuaHa“.
Tyk ce pasBbxga U nog/oxka ot ceme-
HayeTa OT npackoBa "Pidshchepnyi 1"
ToBa e xubpug Mexay BHeceHu oT Kutai
Prunus davidiana [Carriére] Franch. u P.
kansuensis Rehder. Nonsma rpyna MvHu
knBu, Actinidia arguta (Siebold. & Zucc.)
Planch. Ex Miq. npou3xoxga OT TYK.
(Moroz et al., 2002; Skrypchenko and
Moroz, 2002; Klimenko and Skripchenko,
2013). CobuectByBat "duxypHa" [1992],
"KuniiBcka xubpugHa" [1992], "KuiiBcka
KpynHonnngHa" [1992], KapaBaiiBcka
ypoxainHa [2001], JlasyHka [2006]
.Hapa‘[2001], "Mypnyposa  Caposa”
[1992], "Puma" [2001], "PybuHoBa"
[2001], "CeHTsAb6BpCKA", ,3axagkosBa“
[2001], onpawwuTten AoH XXyaH "[2008],
KakTo Uu cpebbpHa no03a, Actinidia
polygama (Siebold & Zucc.) Makcum.,"
MomapaHyeBa "[2006]. [Apyro YBWBHO

the zoned assortment, but only in 1999

the first cultivars, called ‘Elehantnui’,
‘Olena’, ‘Lukhianivskyi’, ‘Semen’,
‘Svitliachok’, ‘Volodymyrskyi’, and

‘Yevhenia’ were registered as the result
or research in M. M. Hryshko National
Botanical Garden. Here is largest genetic
collection of the world diversity of
cornelian cherries (Klymenko, 2000).
Besides, many of new varieties being
resulted by analytical and synthetic

breeding were added to the State
Register. It is ‘Vydubetskyi’ [2000],
‘Vavylovets’ [2000], ‘Hrenader’ [2000],
‘Mykolka® [2000], ‘Radist’ [2000],

‘Ekzotychnyi’ [2001], ‘Koralovyi Marka’

[2001].

Additionally two other cornelian cherries
‘Bylda’ [2001] and ‘Myhailivskyi’ [2008]
were registered by Experimental Station
of Nurseries Cultivation and L. P.

Symyrenko Institute of Pomology
respectively.
In M. M. Hryshko National

Botanical Garden, winter-hardy ‘Nektaryn
Kyivskyi’ and myrobalan-Japanese plum
hybrid ‘Kyivska Hibrydna' were created
and registered in 1980 and 2001
respectively. Here, seed peach rootstock
‘Pidshchepnyi 1’ was also bred. It is a
hybrid between introduced from China
Prunus davidiana [Carriére] Franch. and
P. kansuensis Rehder. The large group of
hardy kiwi, Actinidia arguta (Siebold. &
Zucc.) Planch. ex Mig. is originated here
(Moroz et al.,, 2002; Skrypchenko and
Moroz, 2002; Klimenko and Skripchenko,
2013). There are ‘Fihurna’[1992],
‘Kyivska  Hibrydna’ [1992], ‘Kyivska
Krupnoplidna’ [1992], ‘Karavaivska
Urozhaina’ [2001], ‘Lasunka’ [2006],
‘Nadia’ [2001], ‘Oryhinalna’ [2001],
‘Perlyna Sadu’ [2001], ‘Purpurova
Sadova’ [1992], ‘Ryma’ [2001],
‘Rubinova’ [2001], ‘Sentiabrska’ [1992],
‘Zahadkova’' [2001] and pollinator ‘Don
Zhuan’ [2008], and also silver vine kiwi,
Actinidia polygama (Siebold & Zucc.)
Maxim., ‘Pomarancheva’ [2006]. Another
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pacTeHne oT M3TouHa A3usi e Wn3aHapaTta,
Schisandra  sinensis  (Turcz.) Baill,,
"CapgoBuin 1" e peructpvpaH npes 1998
rogvHa. MNnoabT Ha Tasu finaHa e oT/IMueH
TOHUK 1 C Bb3CTaHOBSABALL, e(hekKT.

X. M. B. Y3yukm YyKpamHCKu
n3cnefoBatesiCkn  MHCTUTYT MO TOPCKO
CTOMAHCTBO U PEKyNTMBAaLMA B CEJICKOTO
CTOMNaHCTBO, XapKoB € /iMaep B OTIIEX-
JaHeTo Ha newHnyn. NlewHunksT, Corylus
avellana (L.) H. Karst., e oT dnopata Ha
YKpaiiHa 1 e WMpPoKo oTraexgaH. KoxeH
copt necka, C. avellana (L.) H. Karst.
Var. makcum (Mun.) Mezhenskyj, ¢ gbnra
yepynka, € foHeceH B KpuM BEpOATHO B
gpesHoctta. [llpe3 1930 r. 3anoysa
nporpama 3a oTriexjaHe Ha felHULn B
WHcTutyTa (Pavlenko, 1987). B pesyntat
Ha ToBa "bongpacka HosHA" [1981], "Oap
MaBnenka" [1991], "KnuHpgognobuiAHn"
[1988] "[1996], "PakeTH1"[1990], "LUeabo-
Bbp* "[1995]," LWokonagHuin "[1988],
"Cpubnsactnii"[1991] m "Crtenosuin 83
"[1985] 6sxa cenekumoHupaHu  OT
Xnepuan.

Mpe3 1981 r. B JoHeuka ekcnepu-
MEeHTa/THa CTaHLMsA Mo OBOLLAPCTBO, AHEC
ApTemcKka ekcnepumeHTasiHa CTaHumus no
KyNTMBMPaAHO pascaxjaHe, ctapTupaxme
KO/TEKUMOHUPAHETO Ha pPedKun OBOLLHU
pacTteHuss 1 3ano4yHaxme pas3paboTkM C
Tax. lNMpes3 1992 r. Ta3m pagka Konekuus
OT OBOLLHM KyNnTypu Gelue BK/IOYEHA Ka-
TO KOMMNOHEHT Ha HaumoHasnHaTa Konek-
UMs Ha HoBOCb3gageHus HauwoHanew
LEHTBbP 3a pacTUTEsTHU TEHETUYHN pecyp-
cn Ha YkpaliHa. CbcTom ce ot 316 Buaa,
noasuga v MexayBuaoBu Xubpuan, kakto
n 730 copta u ob6ewasawm ¢opmu.
O6LWwmAT 6poit Ha obpasunTe e 1120. Toli
KaTo ce npemectuxme B Knes, cb3gafox-
Me HOoBa KosiekumMs B HaunoHanHus
YHMBEPCUTET MO Haykym 3a XuBoTa MU
OKOJIHaTa cpefa Ha YkpaiiHa, BK/IouBaii-
K/ 06pasumTe OT NpeauliHaTa Koekuus.
Ta3u konekuma cbaobpxa 266 Buga U
MeXayBuaoBu xmopunan. O6wmAT 6poit
o6pasuu e 981, BknoumTesHO 532 copta
1 o6elasawm hopmMm Ha peaku naoaose
n pekopatmBHu nnogose (Mezhenskyj

fruit climber from East Asia is magnolia
vine, Schisandra sinensis (Turcz.) Baill.,
‘Sadovyi 1' was registered in1998. The
fruit of this liana is excellent tonic and
restorative.

H. M.  Vysotskyi  Ukrainian
Research Institution of Forestry and
Sylvicultural Reclamation is the leader in
hazel breeding. Hazel, Corylus avellana
(L.) H. Karst., is native to flora of Ukraine,
and is widely cultivated. Southern variety
of hazel, C. avellana (L.) H. Karst. var.
maxima (Mill.) Mezhenskyj, with a long
husk, was introduced in the Crimea
probably in the ancient time. In 1930
hazel breeding programme started in the
network of the Institute (Pavlenko, 1987).
As a result ‘Bolhradska Novynka’ [1981],
‘Borovskyi’ [1991], ‘Dar Pavlenka’[1991],
‘Klynopodibnyi’ [1988], ‘Koronchastyi’
[1991], ‘Lozovskyi Kuliastyi’ [1989],
‘Pyrozhok’ [1996], ‘Raketnyi’ [1990],
‘Shedevr’ [1995], ‘Shokoladnyi’ [1988],
‘Sribliastyi’ [1991], and ‘Stepovyi 83’
[1985] were selected among hybrids [46].

In 1981 in Donetsk Experimental

Station of  Horticulture, nowadays
Artemivsk  Experimental  Station  of
Nurseries  Cultivation, we  started

collecting rare fruit plants and began
breeding work with them. In 1992 this
rare fruit crop collection was included as
a component to the National Collections
of the newly formed National Centre for
Plant Genetic Resources of Ukraine. It
consisted of 316 species, subspecies and
interspecific hybrids, and also 730
varieties and promising forms. The total
number of accessories was 1120. Since
our moving to Kyiv, we have created a
new collection in the National University
of Life and Environmental Sciences of
Ukraine, including practically former
collection accessories. This collection is
numbering 266 species and interspecific
hybrids.

The total number of accessories is 981,
including 532 varieties and promising
forms of rare fruit crops and ornamental
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and Mezhenska, 2015). B cTaHuusaTa
Chaenomeles x superba (Frahm) Rehder
"Huka", "Hukonaii", "HwuHa" wn Y. X
californica W.B.Clarke ex C.Weber
"Kanmp" ca oTrnegaHn oT Hac. Tesu
copToBe ca BK/IOYEHN B [bpKaBHUA
peructep npe3 2001 r., 3aefHO CbC
copToBeTe xeHoMenec Ha HauuoHasHaTa
6oTaHnuyecka rpagnHa Ha M. M. XpuLko.
CenekuvoHupaxve  06GWMKHOBEH  OpsH
"Bunga" [2001] cbwo wu obnenuxa,
Hippophae rhamnoides L., "Conogka
XuHka" [2000]. TlpecHute nnogose
"Conomxa >XuHka" ca BKYCHMW, Kucesno-
cnagkn. B ctaHuuAta e peanusupaHa u
nporpama 3a efponsiofHn KOCTWU/IKOBU
nnofose, BKIOYBalla Ccefekuyma  Ha
Xmépuan KaHKa-AnoHcKa cnvea
"[loH4aHka paHHus" [1997], "HaligmoHnw"
[1998], MnameHHa [1998], "XeHepan", u
"TeTtana" [2007].

OTrnexgaHeTo Ha pefku nnofoBu
KynTypy ce U3BbpLUBa N B APYrM Hay4yHU
WHCTUTYTM MO OBOLLAPCTBO, TOPCKOTO
CTOMaHCTBO U C GOTaHW4yeckmss npocpun.
B [loHeukaTa 60TaHMyecka rpaguHa bsxa
oTrnefaHn 6sna vyepHuya Morus alba L.,
"BunocHmkka" [2001], “"OuHa" 2001,
.MaweHka" [2001], "Mepexwuo" 2009 un
MuegeHHa Huw 2009 1 renb60B HOKLT,
(2001), "Ckodpcka" (2001), "Crenosa"
(2001) n "YkpauHka" (2001). B 6uBuns
WHcTUTYyT no nyenapcTteo, AHEC 4yacT oT
VHCTUTYT no  ekcnepumeHtasiHa &
KNIMHUYHA BeTepuHapHa MeduumHa, 6sxa
Cb3fJaZileHn MHOro dyypaxHu copTose
yepHuUa 3a OTIiexgaHe Ha KonpuHeHa
6yba, Hanpumep "Kxapkuscka 3" [1966],
"MepedsHcka" [2004], "CnoboxaHcka 1"
[2004], "YkpanHcka 1" [1976], YkpanHCcKa
5, 2003 YkpamHcka 6, YkpaumHcka 7
"[2003]," YkpamHcka 107 "[1971] wu
nnonos copt "Hapgs" [2004]. dypaxHuUTe
YepHUYEHU KynTypu, C U3KIYEeHMe Ha
MBbXKMA "YKpanHcka 1", umart n rogHu 3a
KOHCymMauua njiogoBe, HO He ce
oTrnexgar B OBOLLHU rpaguHu.
Kamuatckata 60poBMHKa 3anouysaTr fJa
3peAT MHOro paHo npe3 Mai Wan HHW,
OTKpVBalikM Ce3oHa 3a NpecHu Niojose,

fruits (Mezhenskyj and Mezhenska,
2015). At the station Chaenomeles
xsuperba  (Frahm) Rehder ‘Nika’,
‘Nikolai’, and ‘Nina’, and Ch. xcalifornica
W.B.Clarke ex C.Weber ‘Kalif’ were bred
by us. These cultivars were included to
the State register in 2001 together with
Japanese quince cultivars of M. M.
Hryshko National Botanical Garden
breeding. We selected a cornelian cherry
‘Bylda’ [2001] and sea buckthorn,
Hippophae rhamnoides L., ‘Solodka
Zhinka’' [2000] too. Fresh fruit ‘Solodka
Zhinka’' is tasty, sourish-sweet. In the
station a large extensive stone fruit crops
programme was also realized, resulting in
selecting myrobalan-Japanese  plum
hybrids ‘Donchanka Rannia’ [1997],
‘Naidionysh’ [1998], ‘Plamenna’ [1998],
‘Heneral’ [2007], and ‘Tetiana’ [2007].

The breeding work on rare fruit
crops is conducted in other scientific
institutions of gardening, forestry and
botanical profile too. In Donetsk Botanical
Garden mulberry, Morus alba L.,
‘Bilosnizhka’ [2001], ‘Dina’ [2001]
‘Mashenka’ [2001], ‘Merezhivo’ [2009],
and ‘Pivdenna Nich’ [2009] and blue
honeysuckle, Lonicera caerulea L.,
‘Donchanka’ [2001], ‘Skifska’ [2001],
‘Stepova’ [2001], and ‘Ukrainka’ [2001]
were bred (Glukhov et al., 2002; Hlukhov
et al.,, 2003). In the former Institute of
Sericulture, nowadays it is a part of the

Institute of Experimental & Clinical
Veterinary  Medicine, many forage
mulberry cultivars for silkworm were
selected, e.g. ‘Kharkivska 3 [1966],

‘Merefianska’ [2004], ‘Slobozhanska 1’
[2004], ‘Ukrainska 1’ [1976], ‘Ukrainska 5’
[2003], ‘Ukrainska 6’ [2003], ‘Ukrainska 7’
[2003], ‘Ukrainska 107’ [1971] and fruit
cultivar ‘Nadia’ [2004]. The forage
mulberry cultivars except male ‘Ukrainska
1’ have edible fruit too, but are not grown
in fruit orchards. Blue honeysuckle fruit
become ripe very early in May or June,
opening a fresh berry season, therefore
breeders of some establishments pay
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nopajn Koeto pacTeHMeBbAUTE OT HAKOU
cTonaHcTBa ca 3amHTepecyBaHu OT TOBa
pacTteHune. OCBeH nNpenxoiHUTE COPTOBE,
n coptoBeTe "Anuncusa” [2010], "BoxgaHa"
[2000], "Cnokyca" [2010], cb3gageHn B
KpacHokytckua W3cneposatescku Llel-
Tbp "Yaiika", ca BK/IHOUYEHN B [bpXaBHUA
pernctbp. MNnogoseTe OT YepHULA, IMbb-
60BN HOKTW, KbMUHM U OOPOBMHKW, ca
6oratym W3TOYHWLM Ha aHTouVaHWHU U
apyrn dnaBoHoMAW, nNpuUTexasaln cu-
NleH aHTMOKCUMAaHTEeH noTeHuuMasl, noses-
HM 3a voBewkoTo 3gpaBe (Mezhenskyj
and Mezhenska, 2016). Te ce nsnonseart
OT XpaHuTenHara MPOMULLSIEHOCT KaTto
eCcTecTBeHU ougeTuTenun. NbpBUTE CTbIN-
KN B OTI/IEXAaHETO Ha KbMUHW ca Hanpa-
BEHV OT HauunoHanHus yHuBepcuTeT no
HayKkM 3a XUBOTa M OKOJSIHaTa cpefa Ha
YKpaiiHa, KbAeTo ca CefleKyMoHMpaHu
KkbnuHa "Haconopa" [2010] n "Capose
yyno" [2013].

UacTHuaT cenekunoHep Bonoau-
MUp AMUTPUEB OTrNexXaa CUHA 60POBUH-
Ka Vaccinium corymbosum hort.. "Fiolent"
[2015]. OT yacTHM Nnua ca perncTpmpaHmn
obnenuxata "KuiiBckuin sHtap" [2000] un
"Nuéung" [2000] n HAKom copToBe rnor. Te
ca egponsiogHu kato Crataegus punctata
Jacq. "Mogmun”, C. Submollis Sarg. Var.
arnoldiana (Sarg.) Mezhenskyj ,36urHes"
n C. pennsylvanica Ashe ,Cxamnn,
BK/IOYEHN B [bpXaBHUA perncrbp npes
2001. Te ca nbpBUTE NJIOA0BU COPTOBE B
Tasu cuctemaTuyHa rpyna ot ceBepoame-
pukaHckn Bugose rnor (Mezhenska and
Mezhenskyj, 2013).

lWo ce oTHaca [0 JApyrM penku
naogoBu Kyntypu, Tps6Ba pfa OO6bpHeEM
0Cc06eHO BHMMaHWe Ha yepBeHaTa KaauHa,
Viburnum opulus L. ToBa cBeleHO
pacTeHMe € CUMBON Ha YKpaliHa, Ha
YKPauUHCKUS Hapog, BeuyHaTta /60B W T.H.
OT [ApeBHM BpeMeHa 4YepBeHaTa KasimHa e
6una 3acaxgHa 61130 A0 KbljaTa, HO efBa
npe3 80-Te roAuHWM Ha MWHaNUA BeEK €
3anoyHano TbProBCKOTO OTIeXAaHe Ha
ToBa pacTeHue. B [IbpxaBHNA perucTbp ca
BnvucaHn coptoseTe "Kopannosa" [2001],
"PybuHoBa" [2008] u "BenokonnugHa"
[2001], kouTo ca oTrnegaHa B MIHCTUTYTa No

their attention to this plant. Besides
foregoing  cultivars  ‘Alisia’  [2010],
‘Bohdana’ [2000], ‘Spokusa’ [2010],

selected in Krasnokutsk Research Centre
and ‘Chaika’ [2010], selected in L. P.
Symyrenko Institute of Pomology, are
included to the State Register. Fruit
mulberry, blue honeysuckle, blackberry,
and blueberry are rich sources of
anthocyanins and other flavonoids,
possessing strong antioxidative potential,
being useful to human health
(Mezhenskyj and Mezhenska, 2016).
They are used by food industry as natural
colorants. The first steps in the blackberry
breeding were made by the National
University of Life and Environmental
Sciences of Ukraine, where Rubus
‘Nasoloda’ [2010], and ‘Sadove Chudo’
are selected [2013].

The private breeder Volodymyr
Dmytriiev bred Vaccinium corymbosum
hort. ‘Fiolent’ [2015]. By private persons
sea buckthorn ‘Kyivskyi Yantar’ [2000],
and ‘Lybid’ [2000] and some hawthorn
cultivars have been registered too. It is
large-fruited haw Crataegus punctata
Jacq. ‘Liudmyl’, C. submollis Sarg. var.
arnoldiana (Sarg.) Mezhenskyj
‘Zbigniew’, and C. pennsylvanica Ashe
‘Shamil’ included to the State Register in
2001. They are the first fruit cultivars in
this systematic group of North American
hawthorn  species (Mezhenska and
Mezhenskyj, 2013).

As for other rare fruit crop, we
should particularly tell about cranberry
bush, Viburnum opulus L. This sacred
plant is a symbol of Ukraine, the
Ukrainian people, eternal love etc. Since
the ancient times the cranberry bush has
been planted near houses, but only in
1980s the commercial growing of this
plant started. In the State Register there
are ‘Koralova’ [2001], ‘Rubinova’ [2008],
and ‘Velykoplidna’ [2001], which was
bred in L. P. Symyrenko Institute of
Pomology.
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nomosiorus Ha J1. . CumapeHko.
MoanoXkn 3a NA0LOBU KYNITYpU OT
YKPaMHCKN Mpousxop 6sxa pernctpupaHu
npe3 BTopaTta nosioBMHa Ha 20-TM BeK
3aeHO0 C pedkun MnAoJO0BU  KYyATYpW.
HesaBucumo ot hakTa, 4ye yacT OoT THX ca
NOA/IOKKA 3a TPagUUMOHHU  NAOL0BU
KynTypy, NoOBeYeTo OT TAX Ca MOosyYeHu
ypes MexayBmaosa W MexXaypoaosa
Xxnépuamsauma 1 nogobHU Ha pegkute
nnogose. Taka ye KIOHasIHa A6BAKOBA
nognoxka "K4 4" (2007 r.) n "Kf4, 5" (2007
r.) Ha u3CnefoBaTesiCkKuA  LEeHTbp
KpacHokylCcK Hail-BeposATHO we 6bae
unn Malus x astracanica hort ex Dum-
Cours nnn Malus x adstringens Zabel, HO
"D 471" [2000] v "D 1071" (2000 r.) Ha
EkcnepvmeHTanHma pascagHuk B ApTe-
MUBCK M "BatypuHcka" [2009], "KoHoTon-
cka" ], "Haga" [2009], "HwkuHcka" [2009],

"Cambupcka" [2009] un "CnobxaHcka"
[2009] Ha WHcTMTyTa no OBOLAPCTBO,
npuHagnexmu Ha Malus pumila Mill

YyeHute oT WHCTUTYTA MO 0OBOLLApPCTBO
paboTAT NPOAYKTMBHO M B 0b6nacTTa Ha
pasBbX4aHeTo Ha ApYrM  NOASIOXKKM
(Tretiak et al., 1990; Matvienen et al.,
2006). Mognoxkn 3a kpywn, awonm IS 2-
10" [2000], "IS 4-6" [2000], 6s1xa BNUCaHu
B [bpXaBHuA perucTop, Kakto U
NoAJ/I0XKKN OT cragka yepelua, Prunus X
eminens Beck ’'Studenikivska' [2013].
OcBeH TOBa, B pe3yntar Ha obwmure
YCWnA € ApYrv CTOMaHCTBa, YHUBepcasl-
HaTa Mof/ioXKa 3a CEMKOBMW KynTypu, X
Cydolus rudenkoana Mezhenskyj,
"UUPROZ-6" [2010] u nognoxkara 3a
cnmBoBn "Vesennee Plamya" [2005],
nostlydeHa npy KPbCTOCBAHETO Ha HSAKOS-
kKo cnueoBu copTta (Prunus americana
Marsh. x P. x simonii Carriere) x P.
Cerasifera, 6sxa BKNOYEHN B JbpXaBHUS
perncTsp.

YctoiiumBn Ha Phyloxera no3osu
Nnoaslokkn 6sxa oTrnefgaHn B Tavpos
WNHCTUTYT no 103apcTBO M BUHOMNPOU3-
BOACTBO U 651Xa BK/IOYEHN B [bpxaBHUSA
pernctbp (Mezhenskyj and Mezhenska,
2016). Te ca Vitis x instabilis Ardenghi,
Galasso, Banfi & Lastrucci "4923" [2014]

Rootstocks for fruit crops of
Ukrainian breeding were registered in the
second half of the 20th century together
with rare fruit crops. Notwithstanding the
fact that a part of them is rootstocks for
traditional fruit crops, most of them are
originated by the way of interspecies and
intergeneric hybridisation, and similar to
rare fruit crops. So, clonal apple rootstock
‘KD 4’ [2007] and ‘KD 5’ [2007] breeding
of Krasnokutsk Research Centre are
most likely to be either Malus
xastracanica hort ex Dum.-Cours. or
Malus xadstringens Zabel, but ‘D 471’
[2000] and ‘D 1071’ [2000] of Artemivsk

Experimental  Station of Nurseries
Cultivation breeding and ‘Baturynska’
[2009], ‘Konotopska’ [2009], ‘Maliuk’

[2009], ‘Nadia’ [2009], ‘Nizhynska’ [2009],
‘Sambirska’ [2009], and ‘Slobozhanska’
[2009] of the Institute of Horticulture
breeding, belong to Malus pumila Mill.
Scientists of the Institute of Horticulture
have productively worked in the field of
breeding of other rootstocks also (Tretiak
et al., 1990; Matviienko et al., 2006). Pear
rootstock, quinces ‘IS 2-10’ [2000], ‘IS 4-
6’ [2000], are registered in the State
Register as well as sweet-cherry
rootstock, Prunus xeminens Beck
‘Studenikivska’ [2013]. Moreover, in the
result of the common efforts with other
establishments, the universal pome crop

rootstock, xCydolus rudenkoana
Mezhenskyj, ‘UUPROZ-6' [2010] and
rootstock for plum group ‘Vesennee

Plamya’ [2005], originated from crossing
between several plum species [(Prunus
americana Marsh. x P. xsimonii Carriere)
x P. cerasifera], were included to the
State Register too.

Resistant to Phyloxera grapevine
rootstocks were bred in Tairov Institute of
Viticulture and Winemaking and included
to the State Register (Mezhenskyj and
Mezhenska, 2016). They are Vitis
xinstabilis Ardenghi, Galasso, Banfi &
Lastrucci ‘4923’ [2014], a hybrid Vitis
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xunoépugeH Vitis vinifera L. x Vitis rupestris
LWene "Dobrynia" [2007], n komniekc
Xnépug ot KpbcTocBaHe Ha Vitis x koberi
Ardenghi, Galasso, Banfi & Lastrucci x
[[Vitis vinifera x Vitis Riparia Michx.] +
Vitis x ruggerii Ardenghi, Galasso, Banfi
& Lastrucci + Vitis Riparia Michx.] Harant
"[2014]. O6wmTe pe3yntaTn OT OTINex-
JaHeTo Ha pefkv Nao40BU KynTypu € no-
COYBAHE Ha MHCTUTYUMMTE U MMeHaTa Ha
pacTeHusATa ca 0606uieHn B Tabnumua 2.

vinifera L. x Vitis rupestris Scheele
‘Dobrynia’ [2007], and complex hybrid
from crossing of Vitis xkoberi Ardenghi,
Galasso, Banfi & Lastrucci x [[Vitis
vinifera x Vitis riparia Michx.] + Vitis
xruggerii Ardenghi, Galasso, Banfi &
Lastrucci + Vitis riparia Michx.] ‘Harant’
[2014]. Total results of breeding of rare
fruit crops with pointing out
establishments and common names of
plants are summarized in the Table 2.

Tabnuua 2. PesynTtaTtu 3a pegKm OBOLLHU KyTYpPU 1 NOAJIOXKKN B YKpariHa
Table 2. Results of rare fruit crops and rootstock breeding in Ukraine

M3cnepoBatencku LeHTbp / YacTeH roanoxkm
Kyntypu Coptose
) cronanm ) Crops Fruit Root-
Breeding establishment / Private ) stocks
cultivars
breeder
BoraHnyeckara rpaguHa Hukvra - Kpumcka pxaHka & xubpugn mexay
HauuoHaneH Hay4eH LeHTbp, AnTa, [KaHka W SnoHcka Mywmyna; 6agem;
aBToHOMHa Peny6nvka Kpum palicka A6b/Ka; AKNSA; HEKTapuHa; XvuHarn;
Nikita Botanical Garden — National Hap; doelixoa; nay nay; Mac/mHa; CMOKUHS 55 _
Scientific Centre, Yalta, Autonomous | Crimean myrobalan & myrobalan-Japanese
Republic of Crimea plum hybrids; almond; persimmon; quince;
nectarine; jujube; pomegranate; feijoa;
pawpaw; olive; fig
HauuoHanHaTta 60TaHnyecka MWHW  KMBW; OOWKHOBEH [ApPSH; AtONS;
rpaguHa Ha M. M. XpuLuko, Knes M. XEHOMEesec; Xvbpuan Mexay [hkaHka u
M. Hryshko National Botanical ANOHCKa MyLIMYNa; HekKTapuHa,
Garden, Kyiv LuM3aHapa; NpackoBeHa NoaioxKa a1 1
hardy kiwi; cornelian cherry; quince;
Japanese quince; myrobalan-Japanese
plum hybrid; nectarine; magnolia vine;
peach rootstock
X. M. B. ¥3yLK1 yKpavHCKn NeLHnK
n3cnefoBaresiCkm UHCTUTYT No filbert
rOPCKO CTOMAHCTBO W PeKyTuBaLmns
B CE/1ICKOTO CTONnaHcTBOo, Xapkos H. 12 -
M. Vysotskyi Ukrainian Research
Institution of Forestry and
Sylvicultural Reclamation, Kharkiv
ApTEMUYECKN eKCrepuMeHTaeH xMepuan  mexgy [pkaHka U SnoHcka
pascafHuK Ha VIHCTMTyTa no MyLUMYNa; XeHOMesnec; 0O6VMKHOBEH [ApPSH;
oBoLapcTso, baxmyT, [loHeuk obnennxa; A6bAKOBA NOAMOXKA
Artemivsk Experimental Station of myrobalan-Japanese plum hybrids; 11 2
Nurseries Cultivation of the Institute Japanese quince; cornelian cherry; sea
of Horticulture, Bakhmut, Donetsk buckthorn; apple rootstocks
region
[JoHeuka BoTaHnyeckaTa rpaguHa, yepHu1La; kamyaTcka 60poBMHKA
[JoHeuk Donetsk Botanical Garden, mulberry; blue honeysuckle 9 -
Donetsk
HauuoHaneH Hay4yeH LeHTbp yepHuua
"VIHCTUTYT NO eKcnepumeHTasniHa n Mulberry
K/IMHNYHa BETEeprHapHa MeamumHa”, 9 _

Xapkos National Scientific Centre
"Institute of Experimental & Clinical
Veterinary Medicine", Kharkiv
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EkcnepumeHTanHa dpepma Hosa palicka 6bka; nay nay; xvHan
KaxoBka, HoBa KaxoBka. PalioH persimmon; pawpaw; jujube
XepcoH Nova Kakhovka 8 -
Experimental Farm, Nova Kakhovka.
Kherson region
WHcTutyT no nomosorusa /1. 1. yepBeHa KasimHa; 06VKHOBEH ApsiH;
CumsapeHko, MnuB, obnacT Yepkacn | kamuyarcka 60pOBMHKA, CEMKOBM
L. P. Symyrenko Institute of noAnoxku cranberry bush; cornelian 5 1
Pomology, Mliiv, Cherkassy region cherry; blue honeysuckle; pome crops
rootstock
M3cnepoBarenckn LeHTbP KamyaTcka 60pOBUHKa; SO B/IKOBM
"KpacHOKyLK" Ha HCTUTYTa no NOOJT0XKN
rpaguHapcTeo, KpacHokyTck, XapkoB | blue honeysuckle; apple rootstocks 3 2
Krasnokutsk Research Centre of the
Institute of Horticulture, Krasnokutsk,
Kharkiv region
Bonoavmup MexeHckuid n fliogmuna | rior
MexeHcka, Knes Volodymyr hawthorn 3 _
Mezhenskyj & Liudmila Mezhenska,
Kyiv
Wrop AmunTpures 1 Bonognmnp obnenuxa; 60poBUHKa
OmuTtpues, Knes sea buckthorn; blueberry 3 _
Ihor Dmytriiev & Volodymyr
Dmytriiev, Kyiv
WHcTuTyT no rpaguHapcTeo, Kues XMepuan  mexay mkaHka U SnoHcka
Institute of Horticulture, Kyiv MyLwimyna; si6baKOBM MOAN0XKKN; CEMKOBU
NOAJIOKKM; YePELLOBU NOASIOKKM; C/IMBOBU
NOAJTOXKN 2 12
myrobalan-Japanese plum hybrids; apple
rootstocks; pome crops rootstock; cherry
rootstock; plum rootstock
HauuonaneH YHmsepcuteT no KbNuHa
JKuBoT 1 EKonornyHu Hayku Ha Blackberry
YkpaiiHa, Kues 2 _
National University of Life and
Environmental Sciences of Ukraine,
Kyiv
HauuoHaneH Hay4yeH LeHTbp 1030BU NOAJIOKKM
"TaiipoB VIHCTUTYT NO N103apcTBO 1 grapevine rootstocks
BUHapcTBO", Ofeca 0 3
National Scientific Centre "Tairov
Institute of Viticulture and
Winemaking", Odesa
O6uo / Total 161* 20*

* Hsikou copToBe ca pe3ynTaT OT ekMnHaTa paboTa Ha ABe Hay4HOM3Ccnea0BaTesickv 3BeHa
* Some varieties are a result of team-work of two research establishments

ViMa 1 HAKO/IKO OBOLUHWU KYATYpW,
YMMTO COPTOBE BCE OLLE HE ca PerucTpu-
paHun. Te ca ocpuka, Sorbus s.str. SSP.,
ckopywa, Cormus domestica [L.] Spach,
apoHus, Aronia mitchurinii A.K.Skvortsov
& Maitulina n x Sorbaronia SP., upra,
Amelanchier SSP., kakTo BakHecTa
BMWIHA W MNACbYHA uyepewa, Prunus
tomentosa Thunb. n Prunus besseyi L. H.
Bailey cbOTBETHO, U TEXHUTE XMBPUAMN,
yepHa kalicusa, Prunus x dasycarpa
Ehrh., 3natucto dgpeHcko rposge, Ribes

There are also several fruit crops
whose varieties have not been registered
yet. They are rowans, Sorbus s.str. ssp.,
service tree, Cormus domestica |[L.]
Spach, chokeberries, Aronia mitchurinii
A.K.Skvortsov & Maitulina and
xSorbaronia sp., serviceberries,
Amelanchier ssp., both Manchu cherry
and Bessey cherry, Prunus tomentosa
Thunb. and Prunus besseyi L. H. Bailey
respectively, and their hybrids, black
apricot, Prunus xdasycarpa Ehrh., golden
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aureum Pursh, kucen TpbH, Berberis
SSP., asuaTtcka kpywa, Pyrus pyrifolia
(Burm. e.) Nakai, mywmynu, Mespilus
germanica L ., Typcku newHuk, Corylus
colurna L. wn pgp. (Mezhenskyj and
Mezhenska, 2015).

n3BOAN

MpupogHMTe yCnoBus Ha YkpaliHa
nossondAsaTr ga ce oTriiexgar okono 1000
BMAAa NMOAHU pacTeHus. AOBLKA, KPYLUW,
Kalicum, MNpackoBMW, CYLIEHW  C/IMBMW,
BULLHK, uYepelwun, uapurpancko rposge,
YEpHW U YepBEHW OOPOBUHKM, MasIUHMW,
arogu, rposge v nepcuinckn opexu. Mpes
BTOpata nosioBuHa Ha 20-TM  BekK
COpTOBETE OT HOBUTE MNAOAOBU KyNTYypwu
3arnoyHaxa fa ce BK/IOYBAT B [bpxaBHus
perncTbp Ha pacTuTesiHUTe COpPTOBE Ha
YkpaiitHa. O6wo ca permctpupaHun 161
copTa peaku pacteHuns u 20 NoAN0XKN OT
YKpauHCcku npousxof. ToBa ca CEMKOBU
nnogose: AW, [NOor, SANOHCKW AKNu;
KOCTW/IKOBUM MiofoBe: Kpumcka pKaHka &
xmbpuanm  mKaHka  FAnoHcka — cnvBa,
HEKTapWHW, Mac/uHW, OBUKHOBEH ApsiH,
yepBeHa 6OOpOBUWHKA, XuHan, Ape6Ho-
NAOAHN KyNTYpPW: YCTONUMBO KUBW, pancka
A6bKa, Hap, CMOKWHSA, LWM3aHapa,
obnenuxa, rLMbO0BU HOKTU, MasIMHK, Nay
nay, KbMiuHW, OGOPOBUHKK,  einxoa;
0opexonsiofiHu KYNTypu: basemn,
NEeWwHNUN 1 CEMKOBW, KOCTU/IKOBU WU
No30BU  noAanoxkd. KVma ©n MHOro
cenekuMm OT ApYyrn OBOLLHM pacTeHus,
KOWTO BCe OLLLe He ca perncTpmpaHu.

current, Ribes aureum Pursh, barberries,

Berberis ssp., nashi, Pyrus pyrifolia
(Burm. f) Nakai, medlar, Mespilus
germanica L., Turkish hazel, Corylus
colurna L., etc (Mezhenskyj and

Mezhenska, 2015).

CONCLUSIONS

The natural conditions of Ukraine
allow to cultivate about 1000 species of
fruit plants. Apples, pears apricots,
peaches, prunes, sour and sweet
cherries, gooseberries, black and red
currents, raspberries, strawberries,
grapes, and Persian walnuts have been
traditionaIIX cultivated. In the second half
of the 20" century the varieties of new
fruit crop started to be included to the
State Register of Plant Varieties of
Ukraine. Total 161 varieties of rare plants
and 20 rootstocks of Ukrainian breeding
have been registered. These are pome
fruits: quinces, hawthorns, Japanese
quinces; stone fruits: Crimean myrobalan
& myrobalan Japanese plum hybrids,
nectarines, olives, cornelian cherries,
cranberry bush, jujubes; small fruit crops:
hardy kiwies, persimmons, pomegranates,
figs, magnolia vines, sea buckthorns, blue
honeysuckles, mulberries, pawpaws,
blackberries, blueberries, feijoas; nut
crops: almonds, hazelnuts, and score
rootstocks of both pome and stone fruit
crops, and grapevine rootstock. There are
also many selects of other fruit plants that
have not been registered yet.
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PE3IOME

M3cnegBaHeTo Ha in Vitro KbHse-
MOCTTa Ha MOMIEH € eAWH OT OCHOBHUTE
nokasarenu 3a yHKLMOHa/THaTa XU3He-
HOCT Ha nosieHa. Tasn xapakTepucTuka ao
rofiiMa CTeneH e NMbpPBMAT nokasaren 3a
reHOTUMHOTO npucnocobsiBaHe KbM
pasnnyHn reorpadckm ycnosus.

CraTtunsaTa npegcrassa pesynratu 3a
in Vvitro Kb/THAEMOCT Ha MOJIEH Ha BMCOKO
XpactoBugHa 6OpOBUHKA OT COPTOBE
"Peka", "Hiou", "[Oiok", "O3apkbny" wu
"Bnykpon" (KOHTpona), OTriexgaHu B
arpoekosiorMyHMTEe yCcnoBus Ha 3anagHa
Cbpbus.

Mo Bpeme Ha TPUrOAMLIHOTO
uscnegBaHe Hai-CW/HA KbHAEMOCT Ha
noneH e ort4yeteHa npu copT "Peka"
(80.93%), a Hait-cnaba npu copt "Hion"
(62.31%). Tbil KaTo KIAMMATUYHUTE

SUMMARY

In vitro pollen germination test is
one of the main indicators of pollen
functional viability. This characteristic is in
large extent the first indicator of the
genotype adaptation to different
geographical conditions.

The paper presents the results of in
vitro pollen germination of highbush
blueberry cultivars Reka’, 'Nui’, 'Duke’,
'Ozarkblue’ and 'Bluecrop’ (control), grown
in agro-ecological conditions of Western
Serbia.

During the three-year study the
highest pollen germination was recorded
in cultivar ‘Reka’ (80.93%), and the lowest
in cultivar 'Nui’ (62.31%). Since the
weather conditions can greatly affect the
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YCNOBMSA MOraT 3Ha4YUTesIHO Aa NOBAUSAAT
Ha u3passBaHeTO Ha Te3n XapaKTepHu
6enesn, Hail-cnaba Kb/HAEMOCT Ha
nosieHa nNpuv BCUYKM COPTOBE € OT4eTeHa
npes BTopara roamHa (70.14%).
KnrouoBu AyMNn:
XpacToBuaHa 6GOpPOBUHKA,
KayecTBO, KTMMaTUYHN YCNOBUS

BUCOKO
NnoneH,

YBO/,

MpouecsbT Ha onpaliBaHe Ha BUCO-
KO XpacToBUAHUTE GOPOBUHKM 3aBUCK [0
rosiiMa CTeneH OT KayeCTBOTO Ha NosieHa
1 ycnoBusita Ha cbxpaHeHue (Leposavic,
2014). Stosser et al. (1996) nocousar, ye
KauyecTBOTO Ha MosieHa Bapupa npu cop-
TOBETE B paMKniTe Ha onpeaesieHn OBOLL-
H/ BMAoBe. Hsakom aeTopM nocouysar
(peHOMEeHa Ha WM3MEHYMBOCT Ha in vitro
Kb/IHAEMOCTTA Ha NoJsieHa Npu OTAESHU
BMAOBE M/10[0Be 3a rOfMHa, KakTo W
pPas/IMYHOTO B/IMSIHWE Ha eKCrnepyMeHTau-
HUTE YCNOBUA BBbPXY Tasu XapakTepuctu-
Ka, ocobeHo TemnepaTypaTa (Pirlak 2002,
Cerovic et al., 2005, Mert, 2009). Cnopeg
Pirlak (2002), cunHaTa in Vitro Kb/Hsie-
MOCT Ha NosieHa npu pasnuyHu Temnepa-
Typu, 3a OTAEeNHW BUAOBE U COPTOBE, OT
rnefHa Touka Ha pefoBHOCTTA Ha onpe-
JeneHn dasn B npoueca Ha TOpeHe,
MoXe fda ObAe MbPBUAT MHAMKATOP 3@
NPUrogHoOCTTa Ha reHoTunuTe 3a pasHo-
06pa3Hu EKONOTUYHN YC/IOBUSA.

WN3cnepsaliky NokbBaHETO Ha no-
JleHa NpW HAKOJIKO XpacToBUAHW 60po-
BUHKOBW copTa, Merril (1936) ycTaHOBsBa,
ye yBesiMyaBaHeTO Ha CbAbpPXKAaHUETO Ha
3axaposa B XpaHuTenHute cpegu (Hag
12%), nponopuuoHasHO MnoBuLIaBa Kbil-
HAeMOCTTa Ha NoJSIEHOBUTE 3bpHa.

O6partHo, pesyntatute OT u3cneg-
BaHETO Ha Kb/IHAEMOCTTA Ha MoJieHn Ha 6
60pPOBMHKOBW copTa, NpoBeeHo oT Eaton
(1966), nokassat, 4ye yBenM4aBaHETO Ha
CbAbPXaHNETO Ha 3axapo3a B XpaHuTes-
Hus arap (o1 10 go 20%) He oka3Ba Bus-
H/e BbPXY Kb/IHAEMOCTTa Ha MoJsIeHoBUTe
3bpHa. Haii-Hucka Kb/AHAEMOCT Ha none-
HOBM 3bpHa nokassa copT "Weymouth"
(5,5%), a Hali-Bucoka "Pemberton”

expression of these traits, the lowest
pollen germination in all cultivars was
recorded in the second year of the study
(70.14%).

Key words: highbush blueberry,
pollen, quality, germination test

INTRODUCTION

The process of pollination and
fertilization of highbush blueberries is
largely dependent on pollen quality and
storage conditions (Leposavi¢, 2014).
Stosser et al. (1996) stated that the
quality of pollen varies between cultivars
within certain fruit species. Some authors
indicated the phenomenon of variation of
in vitro pollen germination in different fruit
species per year, as well as different
influence of the experimental conditions
on this characteristic, especially
temperature (Pirlak 2002; Cerovi¢ et al.,
2005; Mert, 2009).

According to Pirlak (2002), high in vitro

pollen germination at different
temperatures in various species and
cultivars, from the standpoint of the

regularity of certain phases of the
fertilization process, may be the first
indicator of suitability of the genotypes to
different environmental conditions.

Studying pollen germination in
several highbush blueberry cultivars,
Merril (1936) found that the increase of
sucrose content in nutrient media (over
12%) proportionally increased germination
of pollen grains.

In contrast, the results of the study
of pollen germination in 6 blueberry
cultivars conducted by Eaton (1966)
showed that the increase of sucrose
content in nutrient agar (from 10 to 20%)
had no influence on the germination of
pollen grains. The lowest pollen grain
germination showed cultivar ‘Weymouth’
(5.5%), and the highest ‘Pemberton’
(70.6%). Wood and Barker (1964)
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(70,6%). Wood and Barker (1964) otum-
TaT HaW-BMCoka KbaHsemocT (35%) Ha
NofeHOBM 3bpHa MNpu  AMBa  CUHSA
HuckocTebneHa 6opoBuHka (Vaccinium
angustifolium Ait.) B xpaHuTesiHa cpega,
cvabpkawa 05% arap u 13.5%
3axapo3a. Kb/HAemocTTa Ha nosieHa npu
6opoBMHKa "3aewko oko” (Vaccinium
ashei Reade) Bapupa ot 80.2 go 90.2% B
uscneBaHusATa Ha Brevis et al. (2006 r.).
Cnopeg pesyntatute o1 Dogterom et al.
(2000), noneHbT Ha copT "Baykpon" nokas-
Ba Haii-BUCOKA Kb/IHSIEMOCT B CpaBHEHWE C
Jarpnot” (cboTBeTHo 93,2 1 88,8%).

MATEPVAT N METOOU

TpuroguHoTo npoyysaHe (2008-2010r.)
€ NPoBeJEHO B eKCrepuMeHTasIHO 60POBUH-
KOBO HacaxfeHue, Cb3fafeHo npes3 npo-
netra Ha 2006 r. B MecTHOocTTa Yauvak
(43°53.654'ceBepHa wupuHa 1 20 ° 20.619’
U3TO4YHa Ab/DKMHA, 245 m Hagmopcka BUCO-
YyMHa 1 CeBepOo-toXHa OpueHTauus Ha peja).

TpuroguwHu cepTudmumpaHy pacre-
HUA ca 3acafeHun Ha pasctosHue 2,5 x 1,5
m. BbTpe-pe0BOTO NPOCTPAHCTBO € MOKPU-
To ¢ 10 cm AgbpBECHM CTbProTUHW, Nosyye-
HM OT uWrnonAncTHu pavpeeTta (Leposavic,
2014).

In vitro TecT 3a Kb/IHAEMOCT Ha
NnosieH ce M3Mnos3Ba 3a OLUeHKa Ha XW3He-
cnoco6bHoCTTa Ha nosneHa. KnoHu ¢ usetose
B Nb/eH UbTEX, OT BCUYKM COPTOBE Ca
n3nonssaHu 3a tecta. MpawHuumTe ce Cbx-
paHaBaT B XapTUEeHW KyTuu npu Temneparty-
pa 20 °C B npoAb/ixeHve Ha 24-48 yaca, 0o
MOMEHTa Ha pas3KkbCBaHe U 0CBOOOXaBaHe
Ha noneHosuTe 3bpHa. [ONEHBT OT BCEKU
COpPT Ce MHOKy/Mpa B Tpu neTpuesn 6awopa
BbpXYy XpaHutenHa cpega (1% arap n 12%
3axaposa).

Cnep, 24 yaca uHkyb6aums npu 20 °C,
6poAT Ha NOKbHANUTE MONEHOBU 3bpHa ce
oueHaBa B TpW Mnosieta Ha BUAWMOCT MOJ,
CBETNMHHMA  MuKpockon Olympus BX61
(Olympus, Tokyo, Japan). 3putesiHOTO nosne
Ha MuKpockona Bkwo4ysa okoso 100
NnosieHoBN 3bpHa. MNoNeHoBY 3bpHA, KOUTO
NnoKkb/IHANM HajBuLIaBaT CBOS paguyc, ce
cumtat 3a nokbNHamMm 3bpHa (Galleta,
1983). [enbT Ha MOKb/HAMTE 3bpHA
rOAMLLHO € M3YNC/EH KaTo cpefeH 6poii Ha

recorded the highest germination (35%) of
pollen grains in the wild lowbush
blueberry (Vaccinium angustifolium Ait.) in
nutrient medium that contained 0.5% agar
and 13.5% sucrose.

Pollen germination in rabbiteye blueberry
(Vaccinium ashei Reade) varied from 80.2
to 90.2% in the trials of Brevis et al.
(2006). According to the results of
Dogterom et al. (2000), pollen of cultivar
‘Bluecrop’ showed the highest
germination comparing to ‘Patriot’ (93.2
and 88.8%, respectively).

MATERIAL AND METHODS

The three-year study (2008-2010)
was carried out in the experimental
blueberry plantation established in the
spring of 2006 in the locality Cacak
(43°53.654' north latitude and 20°20.619’
east longitude, 245 m altitude, and north-
south row orientation).

Three-year old certified plants were
planted at a distance of 2.5 x 1.5 m. The
inter-raw space was layered with 10 cm of
sawdust obtained from coniferous trees
(Leposavic, 2014).

In vitro pollen germination test have
been used to estimate pollen viability.
Branches with flowers in the full bloom
stage all of cultivars were used for the
test. Anthers were kept in paper boxes at
a temperature of 20 °C for 24-48 h, until
the moment of rupture and the release of
pollen grains. Pollen of each cultivar was
inoculated into three Petri dishes on the
nutrient medium (1% agar and 12%
sucrose).

After 24 h of incubation on 20 °C
the number of germinated pollen grains
was evaluated in three fields of view
under light microscope Olympus BX61
(Olympus, Tokyo, Japan). Microscope
field of view included about 100 pollen
grains. Pollen grains that germinated
exceeding their radius were considered as
germinating grains (Galleta, 1983). The
share of germinated grains per year was
evaluated as average number of
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MOKb/IHAIN MOMEHOBM 3bpHA Ha fEeBeT pas-
JINYHN MUKPOCKOMWUYHW 3pUTE/THU MosieTa.
MonyyeHnTe p[aHHM ca CcTaTucTu-
Yeckn aHanuMsmpaHu, kaTo e M3nonsBaH
AByakTopeH (A - copT, b - roguHa) guc-
nepcmoHeH aHann3 (ANOVA) (Hadzivukovié,
1991). 3Ha4yeHNeTO Ha pasnKuTe Mexay
cpefHUTe CTOMHOCTM MO OTHOLWIEHME Ha
cTaHfapTHua copt "Bnykpon" e onpege-
neH ypes TecT Ha [aHeT (Dunnett, 1955).
3Ha4YEeHNETO Ha pas3/IMKNTE MEeXAay Cpea-
HUTE CTOWHOCTM 3a roguHa U cpegHute
CTOMHOCTM Ha B3aMMOZeicTBME Ha Ccop-
ToBe (BapuaHT Ha onpallBaHe) X rogunHa e
onpefesnieH 4pe3 MHOXECTBEH TecT 3a
[OCTOBEPHOCT Ha pasnukute Ha [bHKaH
(Duncan Multiple Range) (Duncan, 1955).

PE3YJITATN N OBCBXAAHE

In vitro TecTbT 3a MNOKb/IBaHe Ha
nosieH e eiuH OT OCHOBHWTE MoKa3aTesin 3a
oyHKUMOHaUTHATA XMU3HECNOCOOHOCT Ha Mo-
neHa. ®akTopute, B/USIELLN BbPXY MOKbII-
BaHeTO Ha norneHa, ca: BuA Ha nnoga, xpa-
HUTENEH W 3paBeH CTaTyC Ha pacTeHMWETO,
MECTOMO/IOKEHNE HA LBETOBeTe B pacTe-
HVMETO, METEOPOSIOTUYHMN YC/IOBUS, BPEME ”
HauvH Ha cbbrpaHe K cbxpaHsaBaHe Ha no-
NeHa, NIBbTHOCT Ha MHOKYNMpaHusi npailew,
BbpXY XpaHuTenHarta cpefja, cbcTas u pH
Ha cpegata u T.H. (Stanley and Linskens,
1974).

Kato ce u3nonsea in vitro Tect 3a
Kb/IHAEMOCT, Ce CUYMTAT 3a MOKb/IHA/IM camo
3bpHa OT MOJIEHW, NOKB/IHA/IN BbPXY XPaHu-
TefnHa cpeja, Haagullasalla paguyca um.

AHanM3bT Ha W3MEHYMBOCTTA Ha
NoKb/IBaHe Ha NosieHa Nokassa 3HauMTeHN
pasnukyu  Mexay CcopToBe, roguvHa W
pasnuyHa  Kb/HAEMOCT Ha  copToBeTe
roguwiHo (Tabnuua 1, durypa 1).

3HaunTeNIHO MO-roNsiMa Kb/IHAEMOCT
Ha NofieHW Mo OTHOLUEeHWE Ha KOHTPOMHWSA
COpT, cpefHa CTOMHOCT 3a TpW TOAUHM,
nokasga copt "Peka'. TbkMO 06paTHOTO,
Hall-HUCKa  Kb/IHAEMOCT Ha MOJiIeHn e
oTyeTteHa npu copt “"Hiomn" (P<0,01).
3HaunTeNIHO MO-BUCOKA Kb/IHSAEMOCT Ha
noneH, He3aBnCMMO OT cCopTa, e JoKasaHa
npes TpeTata roAvMHa OT W3C/le[BaHeTo.
Kato usno, no-Huckata Kb/HAEMOCT npes
BTOpaTa roguHa e cnefcTeue oT No-HucKaTa

germinated pollen grains on nine different
microscopic fields of view.

Obtained data were statistically
analyzed using two factor (A - cultivar, B -
year) analysis of variance (ANOVA)
(Hadzivukovi¢, 1991). The significance of
differences among mean values in regard
to standard cultivar ’'Bluecrop’ was
determined by Dunnett test (Dunnett,
1955).

The significance of differences among
mean values per year and interaction
mean values of cultivars (pollination
variant) x year was determined by Duncan
multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

In vitro pollen germination test is
one of the main indicators of pollen
functional viability. Factors affecting pollen
germination are: fruit species, nutritional
and health status of the plant, flower
position on the plant, weather conditions,
time and manner of pollen collection and
storage, density of inoculated pollen on
the nutrient medium, composition and pH
value of the medium, etc. (Stanley and
Linskens, 1974).

Using in vitro germination test, only
pollen grains that germinated on nutrient
media exceeding their radius were
considered as germinating grains

Analysis of variance of pollen
germination showed significant
differences between cultivars, year and
different germination of cultivars per year
(Table 1, Figure 1).

Significantly higher pollen
germination in regard to control cultivar,
mean value for three years, showed cultivar
‘Reka’. On the contrary, the lowest pollen
germination was recorded in cultivar ‘Nui’
(P<0.01). Significantly  higher  pollen
germination, regardless cultivar, was
evidenced in the third year of the study. In
general, lower germination in the second
year is a consequence of the lower pollen
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Kb/IHAEMOCT Ha MosieHn npu coptose "Hion", | germination in cultivars ‘Nui’, ‘Bluecrop’ and
"Bnykpon" n "[Atok", kakTo nocousat Cerovi¢ | ‘Duke’, as reported by Cerovi¢ et al. (2005).
et al. (2005). Cwobwute aBTOpM oTuuTar | The same authors stated the occurrence of
nosieata Ha W3MEHYMBOCT nNpwu in vitro | variation of in vitro pollen germination in
Kb/IHAEMOCTTa Ha nosieHa B pa3nuyHute | different fruit species per year.

BMAOBE N/I0A0BE 3a roAnHa.

Tabnmuya 1. KbnNHAEMOCT Ha noJsieH in vitro (%) OT BMCOKO XpacTOBUAHU
60pOBUHKOBK copToBe, OoT 2008 go 2010 .

Table 1. Pollen germination in vitro (%) of highbush blueberry cultivars, from
2008 to 2010

TpeTtupaHe/Treatment
Coprt/Cultivar ‘Duke’ 73.13 ns
‘Nui’ 62.31**
‘Reka’ 80.93**
‘Ozarkblue’ 75.87 ns
‘Bluecrop’ 73.76
FognHa/Year 2008 73.65 a
2009 70.14 b
2010 75.81a
‘Duke’ 2008 75.76 a-d
2009 67.61 de
2010 76.02 a-d
‘Nui’ 2008 66.60 e
2009 54.22 f
2010 66.11 e
‘Reka’ 2008 79.68 ab
2009 83.05a
2010 80.07 ab
‘Ozarkblue’ 2008 73.60 b-e
2009 76.45 a-d
2010 77.55 abc
‘Bluecrop’ 2008 72.63 b-e
2009 69.35 c-e
2010 79.30 ab
ANOVA
Cultivar (A)/CopT (A) **
Year (B)/lognHa (B) **
AxB *

Asterisk represents significant differences between mean values of ‘Bluecrop’ (control) and other cultivars for
P<0.05 (*) and P<0.01 (**) based on Dunnett test and the results of ANOVA (F test); ns — not significant.
Means per rows for year and interaction mean AxB marked with the same lowercase letter represent that
there are no differences for P<0,01 based on Duncan multiple range test.

3Be3guykaTa NpeAcTaBa 3HaYMMUTE pPas/vukv Mexay cpefHuTe CTOMHOCTY Ha copT "Bnykpon” (KOHTpona) u
apyru coptoBe 3a P<0.05 (*) n P<0.01 (**) Ha 6a3aTa Ha TecT Ha JaHeT n pesyntatute ot ANOVA (F TecT);
Ns - He e 3HaunTeneH.

CpegHute CTOMHOCTW OT pefioBe 3a roguHa ¥ cpefHOTo B3aumogeicTesue AXB oTbenssaHo cbC cbluaTa
Masika 6ykBa, nokassar, Ye HAMa pasnukm 3a P <0,01 Bb3 OCHOBa HA MHOXECTBEH TeCT 3a JOCTOBEPHOCT Ha
pasnuknTe Ha [JbHKaH.
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Fig. 1. Pollen germination of highbush blueberry cultivars, from 2008 to 2010

CoptoBeTe "Peka" u "O3apkbny" nokassar
efHa ¥ Cblya Kb/HAEMOCT Ha MNOSIEHN Mo
Bpeme Ha uanoTto npoy4ysaHe. Copt "Hion"
nokasBa 3HaYNTesTHO NO-HUCKA Kb/THAEMOCT
Ha MNosieHy, B CpaBHEHWE C [pyrn copToBe
3a BcuukmTe roguHu. Pirlak (2002) yctaHo-
BABA, Ye Ta3u xapaKkTepucTvka Moxe pa
nMokasea Mo-HWCKA MNPUCNOCOBMMOCT KbM
MOYBEHO-KIMMATUYHNTE  XapaKTepUCTUKM
Ha MecTHocTTa. ToBa Tps6Ba Ja ce uma
npeasug npu msbopa Ha copT GOPOBUHKM
3a 3acaxgaHe.

OcBeH Mo-HMcKaTa Kb/IHAEMOCT Ha
nosieHa Ha copt "Hwoun", KbaHgemocTTa
Ha MosieHa Ha [JpyrM copToBe e no-
BMCOKA OT Hail-ronsamara CTOMHOCT Ha
copt "Pemberton” (70,6%), kakTo oTuuTa
Eaton (1966). Wood & Barker (1964) ot-
6ena3Bar HUCKa MOSIeHOBa Kb/IHAEMOCT
(35%) npu BMCOKO XpacTOBUAHM 6GOPO-
BMHKOBM copToBe. 3HauuUTesIHO  Mo-
BMCOKM CTOMHOCTU Ha TO3M Mnokasaren ca
oTyeTeHn oT Brevis et al. (2006).
Dogterom et al. (2000) yctaHoBsABaT no-
BMUCOKN CTOMHOCTM (93,2%) Ha Kb/Hse-
MOCT Ha noneHn npu copt "Baykpon”,
OTKOJIKOTO Ca OT4yeTeHW B HaweTo
uscnegBaHe.

Cultivars ‘Reka’ and ‘Ozarkblue’ showed
the same pollen germination during entire
study. Cultivar ‘Nui’ showed the
significantly lower pollen germination in
regard to other cultivars during all years.
Pirlak  (2002) stated that this
characteristic may indicate its lower
adaptability to agricultural and ecological
characteristics of the locality. This should
be considered when selecting blueberry
cultivars to plant.

Apart lower pollen germination of
cultivar ‘Nui’, pollen germination of other
cultivars is higher than the highest value
of cultivar ‘Pemberton’ (70.6%), as
reported by Eaton (1966). Wood & Barker
(1964) recorded low pollen germination
(35%) in highbush blueberry cultivars.
Significantly higher values of this
characteristic were reported by Brevis et
al. (2006).

Dogterom et al. (2000) reported higher
values (93.2%) of pollen germination for
cultivar ‘Bluecrop’ than reported in our
study.
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n3BOAU

Bb3 ocHoBa Ha pesynrarure oOT
TPUIroAMLLIHOTO NPoyYBaHe Ha NOMOJIOrnY-
HUTE XapakTepucTMkM Ha MeT  copTta
BMCOKO XpacToBMAHM 6OPOBUHKK: "Peka”,
"Orok", "Hion", "Osapk6ny" u "bnykpon"
MOXe [a ce Hanpasu U3BOAbLT, Ye in Vitro
Kb/IHAEMOCTTa Ha nMofieHa e copToBa
XapaktepucTtuka. Haii-Bucoka CTOWHOCT
Ha nofieHoBa Kb/IHAEMOCT Mokassa copT
"Peka" (80.93%), a Haii-Hucka copT "Hiomn"
(62.31%). Te3u pesyntatm Moxe [a
rnokassar HWUCKa ajanTUBHOCT Ha copT
"Hion" KbM NOYBEHO-KNUMATNYHUTE
XapakTepucTUKM Ha MECTHOCTTa, KbAEeTo
EeKCNePUMEHTHT e NPOoBe/eH.

CONCLUSIONS

Based on the results of the three-
year study of pomological characteristics
of five highbush blueberry cultivars:
‘Reka’, ‘Duke’, ‘Nui’, ‘Ozarkblue’ and
‘Bluecrop’ we may conclude that in vitro
pollen germination represents cultivar's
characteristic. The highest value of pollen
germination showed cultivar ‘Reka’
(80.93%), and the lowest cultivar ‘Nui’
(62.31%). These results may indicate low
adaptability of the cultivar ‘Nui’ to
agricultural and ecological characteristics
of the locality where the experiment was
established.
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PE3IOME

M3cnenBaHo e B/VSHMETO Ha MpeXu
NnpoTMB rpagyLlka, BbPXY KayecTBOTO Ha
naogoBeTe Ha [ABa copTa YepBEHU MaslvHU
"Muiikbp“ 1 ,BunameT”, nnogoHocewmn Ha
aByrogmwHn netopactu “floricane” n copt
"Monka" nnogogasal, Ha eAHOroANLLIHN e-
TopacTu "primocane”, Npyu arpoeKosIornyHn-
Te ycnosusa Ha 3anagHa Cbpbusa. Ekcnepu-
MEHTUTE ca 3a/loKeHUW B paloHuTe Ha
obwuHa Apune (3anagHa Cbp6usa). Mpexu-
Te MPOTUB rpagyLlka 1 KarnkoBUTe MOJIUBHA
cUcTeMN ca MOJIOKEHU B HacaXaeHusaTta C
"Muiikbp“ 1 ,BunameTt”. B HacaxgeHne cbC
copt "lonka", ocBEH Mpexa MpoTMB rpa-
JylwiKa 1 KarnkoBO HamnosiBaHe, € C/IOKEeHa U
npbckayka 3a nonusaHe. [lpe3 cCbLKMA
nepuog, ca npoBefeHn ekCrnepuMeHT B Ha-
caxeHuaTa Ha Tesn copToBe, OTI/eXaaHn
Mo KOHBEHLMOHaNHaTa cuctema 6e3 mpexa
NPOTMB rpagyLLKa 1 KarnkoBO HamnosiBaHe.

SUMMARY

The impact of anti-hail nets on yield
and fruit quality of two floricane red
raspberry  cultivars 'Meeker’ and
'Willamette’ and a primocane cultivar
'Polka’ has been examined in agro-
ecological conditions of Western Serbia.
The experiments were set up in the
localities in the municipality of Arilje
(Western Serbia). Anti-hail net and drip
irrigation system were installed in 'Meeker’
and 'Willamette’ plantations. In the
plantation with cultivar 'Polka’, beside anti-
hail net and drip irrigation, sprinkler
irrigation system was installed. During the
same period, experiments were also
conducted in the plantations of these
cultivars grown by the conventional
system without anti-hail net and with drip
irrigation system.
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MonyyeHUTe pesynTaTu nokaseart, 4ye
Mpexara MpoTuB rpagylika npu He6naro-
NPUATHW KIMMATUYHW YC0BWS (BUCOKU TEM-
nepartypu, NPeKOMEPHO C/TbHYEBO U3/TbYBa-
He, CHAr 1 rpafylika) 3HaunTenIHo Hamans-
Ba TSXHOTO OTpuLaTesIHO Bb3gelicTBue. 3a
CpaBHeHWe, oTPULATENIHOTO Bb3AeicTBre Ha
Mpexara NpoTuB rpajyLlka e oTYeTEHO Npe3
CE30HMW C UK/IUNTENTHO BUCOKW BasIeXU U Ha-
MasiIeHO KONIMYeCcTBO Ha AHEeBHA CBET/INHA.

Kno4oBuW Aymu: ManvHu, KNMmaTuyHmu
yCnoBusl,  BAMSIHWE,  Mpexa  NpoTuB
rpagyLuKku, 4o6mBK

YBO[,

Mpon3BOACTBOTO Ha MasIMHU CWJ/HO
3aBuCK OT (haKkTOpuTE Ha OKosHaTa cpepja.
Te wmorat ga wmar oTpuuarteneH edekxr
BbpXy A06MBa 1 KAYEeCTBOTO Ha NIOAOBETE,
MpexuTe npoTMB rpagyllka worat fJa
HaMasIAT CNBbHYEBOTO TPEEHE N Bb3MOXHM
onacHocTU B nepuoga Ha npubupaHe Ha
pekontara, kaTo oTpuuaTenHua MexaHuyeH
eekT Ha CWIHM Ba/ieXn U  BUCOKM
Temnepatypu (Petrovic and Leposavié,
2016). MonoxnTenHnsaT edoekT ce nNposiBsiBa
npes3 roguHuTe ¢ HebnaronpuUATHN MeTeopo-
NIOTUYHN  yCNoBMSA W Npe3  cnejpawute
roAVHWU, 4pe3 MO-MOCTOSAHHW U MO-BUCOKM
pobueu (Kiprijanovski et al., 2016). LieTbT
Ha MpexutTe TMpPOTMB rpagylika Moxe
3HauMTeNHO Ja MoBAuWse BbLPXY [06uBa,
KauecTBOTO Ha njogoBeTe, BKyca MU
apomara, HO CbLL0 1 BbPXy 6anaHca Mexay
BeretaTMBHUA pacTeX W nao0404aBaHeTo
(Shahah et al., 2008).

MATEPWNAN N METOA4W

MomonornyHnTe  CBOMCTBA  Ha
pBata floricane” copta ,Bunametr "u
"Muiikbp" ca mscnepsaHn B arpoekosio-
rMyHUTEe ycnosus Ha 3anagHa Cbpobus
npe3 2015-2016 r. EkcnepumeHTuTE Ca
Cb3faZleHn B MecTHocTTa Mwupocanuu,
obwuHa Apune. B HacaxpaeHusiTa C
ManuHu  Mwuiikep® wn ,Bunamet" ca
WHCTaNMpaHn Mpexmn npoTuB rpagyLuka
(NpoueHT Ha csHka 18-20%) n KankoBo
HanosiBaHe. Ma/siMHUTe ca 3acafeHu BbB
BepTMKanHa neprosa Cc [ABe eAVHUYHU
xuun. B HacaxpeHuaTta Ha "lMonika", oo

Obtained results showed that anti-
hail net in unfavorable weather conditions
(high temperatures, excessive insolation,
snow and hail) significantly reduce their
negative effects. In contrast, the negative
effect of anti-hail net was recorded during
seasons with extremely high rainfall and a
reduced amount of daylight.

Key words: raspberry, weather
conditions, effect, anti-hail net, yield

INTRODUCTION

Bramble production is under heavy
impact of the environmental factors.
These factors may have a negative effect
on the yield and fruit quality. Anti-hail nets
may reduce insolation and possible
danger during harvest in summer period,
and may also reduce the negative
mechanical effect of heavy rainfalls and
high  temperatures (Petrovic¢ and
Leposavié, 2016). The positive effect is
manifested during years with unfavorable
weather conditions and in following years
through better and more regular vyield
potential and higher yields (Kiprijanovski
et al., 2016). The color of anti-hail nets
may influence in significant manner on the
yield, fruit quality, taste and aroma, but
also on the vegetative and generative
growth balance (Shahah et al., 2008).

MATERIAL AND METHODS

Pomological properties of two
floricane raspberry cultivars ‘Willamette’
and ‘Meeker’ were studied in the agro-
ecological conditions of Western Serbia
during 2015-2016. The experiments were
set up in locality Mirosaljci, municipality of
Arilje. Anti-hail net (shade percentage 18-
20%) and drip irrigation system were
installed in plantations with raspberries
'Meeker’ and 'Willamette’. Raspberries
were grown in vertical trellis system with
two single wires. In the plantation with
raspberry 'Polka’, beside anti-hail net and
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Mpexarta npoTUB rpajyllka u Karnkoso
HanosiBaHe e WHCTa/MpaHa cuctema 3a
HanosiBaHe C npbckayka. [Mpe3 cbwus
nepuog ca nNnpoBeAeHN eKCrnepyMeHTU 1 B
Hacax4eHusATa Ha NoCcoYeHNTe COpTOoBe,
oTrnexaaHu No  KOHBEHUMOHasHaTa
cuctemMa, 6e3 mMmpexa NpoTuB rpagylika u
C KarkoBO HanouTesiHa cuctema.

B HacaxgeHuata ¢ mManuHu "Buna-
MeT" 1 "Muiikbp" BCMYKM n3bpaHn cTbbna
ca 3aBbp3aHM M NOBAMIHATU Ha BUCOYMHA
170-175 cm (gBe NMbMNKWM Hag ropHaTa Ten)
npe3 nposietta. Bcekn copT e BKAKYEH C
yeTupu noBTOopeHust oT 10 meTpa Ha pes.
Cnep, 3aBbp3BaHeTo, CTbbara 6sxa oTuu-
TaHW 3a BCAKO NOBTOPeHWe. B HacaxpaeHue-
TOo ¢ "lMonka" e M3BBLPLIEHO CaMO ECEHHO
npuéupaHe Ha pekonTara, creg KOeTo BCUY-
Kn cTbbna ca m3ps3aHu [0 MOBBLPXHOCTTA
Ha 3emATa.

[o6uMBBLT e nosydyeH ypes namepsa-
He Ha BCUYKM CbOpaHu nnogose OT Mpo-
6aTa, cbCcToAWa ce oT 25 n3bpaHu CTbLO-
Na, OT HayanoTo A0 Kpas Ha npubnpaHe
Ha pekonTarta. [lobMBbLT Ha MEeTbp OT pes
M OT eAuHuMua naow, € Mosly4yeH, 4pes
YMHOXaBaHe Ha p[obusa OT CTbO/I0 U
6pos Ha cTbbaTa Ha eguHULA NaoLY,.

lMpocnepgeHn ca v apyrn napamet-
pn Ha go6busa: obuy 6poii cTbbna, Gpon
cTbbna Ha MeTbp OT pefa, Ao6MB OT
ctb610 (kg), ao6ms ot meTbp penq (kg) n
[06u1B OT eAnHMLa NNOLL, (kg.ha'l).

Macata Ha n/sioga e M3MepeHa C
TexHuyecka sesHa Ohaus Adventurer Pro.
Pasmepute Ha nsogoBeTe (Ob/MKUHA,
LWMpOYMHA 1 gebGenuHa) ca U3MEPEHU C
Vernier ckana. PasTBopymuTe TBHPAU
Bewectea (SS) ca M3MeEpeHu C pbuUeH
pedpakTomeTbp Carl Zeiss 3828.

PE3YJITATU N OBCBXXOAHE

3a ABeTe roguHM Ha Mpoy4YBaHeTo,
no-ronsiMm 6poii cTb6/1a Ha MeTbp OT pes,
1 061, 6poi NnogoBu cTbbNa Ha eanHULAa
N0l ca OTYETEHU NpU COPTOBETE, OTr/e-
JaHn No KOHBEHUMOHasIHaTa CuUCTeMa,
6e3 Mpexu NpoTuB rpagylika. Kato ce
uMa npeasug cuctemara Ha oTriexaaHe
npu "Monka" (wrpmHa 60 cm), Hali-ronsam

drip irrigation, sprinkler irrigation system
was installed. During the same period,
experiments were also conducted in the
plantations of the stated cultivars grown
by the conventional system without anti-
hail net and with drip irrigation system.

In plantations with raspberries
‘Willamette’ and ‘Meeker’ all selected and
tied canes were topped at 170-175 cm
(two buds above the upper wire) during
spring. Each cultivar was included with
four repetitions of 10 meters per row. After
tying, canes were counted per each
repetition. In the plantation with ‘Polka’
only autumn harvest was conducted, after
which all canes were cut above the
ground.

The vyield was obtained by
measuring all harvested fruits on the
sample consists of 25 selected canes,
from the beginning to the end of the
harvest. The yield per meter of row and
per unit of area was obtained by
multiplication of yield per cane and the
number of canes per unit area.

Other vyield parameters that were
followed were: total number of canes,
number of canes per meter of row, yield
per cane (kg), yield per row meter (kg)
and yield per unit area (kg.ha'l).

Fruit mass was measured on the
technical balance Ohaus Adventurer Pro.
Fruit dimensions (length, width and
thickness) were measured with Vernier
scale. The soluble solids (SS) were
measured by manual refractometer Carl
Zeiss 3828.

RESULTS AND DISCUSSION

Greater number of canes per meter
of row and total number of fruiting canes
per unit area was recorded in cultivars
grown by the conventional system without
anti-hail net in both years of the study.
Considering the growing system in
raspberry ‘Polka’ (row 60 cm wide), the
greatest number of fruiting canes per row
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6poil NNoAHN NPBYKM HA METBLP OT pea u
efiMHMua nnoL, ca OTYETEHU B Hacaxje-
HUsATa 6€3 Mpexa npoTuB rpagylka (44000
npes 2016 r., Ta6bnuua 1). ManuHute
"BunameTt" un "Mulikbp", OTrnexgaHn B
KOHCTPYKUMS neprona, 6e3 mpexu npotus
rpagyluka gaBaT Hail-ronsm 6poin cTvbna.

Mpe3 nbpBarta rognHa oT u3cnepn-
BaHeETO, pacTeHuWssTa OT TpuUTe copTa C
MpeXxu NPOoTMB rpajyLlka umat no-BUCOKU
[obusu OT cTHLONO WM eguHULA NoL, OT
pacTeHus, OTInexzaaHn 6e3  Mpexa
(Tabnvum 1 n 2).

meter and unit area was recorded in the
plantation without anti-hail net (44,000 in
2016; Table 1). Raspberries ‘Willamette’
and ‘Meeker’ grown in the trellis system
gave the greatest number of canes in
plantations that were not covered with
anti-hail nets.

During the first year of the study
plants of all three cultivars under anti-hail
net had higher yields per cane and unit
area than plants grown without net
(Tables 1 and 2).

Tabnuuya 1. Jo6uB Ha Ma/IMHOBK COPTOBE B HacaXAeHWUs1 Mo KOHBEHUMOHa/THaTa

cncrtemMa
Table 1. Yield of raspberry cultivars in plantations grown by the conventional
system
Copr FoguHa Bpoii cTbbna O6Ly, 6poii Ha JI06MB OT CTB6/0 [o6us oT eanHMLa
Cultivar Year (Ha m ot pen) crbona (ot ha) Yield per cane rnioL
Number of canes  Total number of ) Yield per unit area
(per m of row) canes (on ha) 9 (kg.ha™)
‘Meeker’ 2015 5.3 21,200 690 14,628
2016 55 22,000 470 10,340
‘Willamette’ 2015 5.6 22,400 745 16,688
2016 5.8 23,200 510 11,832
‘Polka’ 2015 9.4 39,686 215 8,532
2016 11.0 44,000 225 9,900

Tabnuua 2. Jo6UB Ha Ma/IMHOBU COPTOBE B HAcakAeHWs Mo MPexu MpoTuB

rpagyLuka

Table 2. Yield of raspberry cultivars in plantations under anti-hail nets

Bpoii ctbbna

O6Ly, 6poii Ha

[o6uB oT eguHuLa

Copt FoanHa (Ham oT pex) cTu6na (o ha) [o6uB oT cTL610 nno
Cultivar Year N pen Yield per cane ) -
umber of canes Total number of ) Yield per unit area
(per m of row) canes (on ha) 9 (kg.ha™)
‘Meeker' 2015 5.2 20,800 750 15,600
2016 5.4 21,600 520 11,230
‘Willamette’ 2015 5.4 21,600 790 17,064
2016 5.7 22,800 580 13,224
‘Polka’ 2015 9.0 38,000 242 9,196
2016 10.5 42,000 218 9,156

Hali-Bucok gobue ce otumTa npwu
ManiHa “"Bunamet" (790 g oT cTb6/0,
17,064 kg.ha), cnegaHa oT "Muiikbp"
(750 g Ha cTb610, 15,600 kg.ha™) u
"Monka" (242 g oT cTb610, 9,196 kg.ha™).
MopobHu pesyntatu ca nonyyeHu npes
BTOpata rogvHa OT  uM3C/efBaHeTo.
"BunameT" nma Haii-B1UCOK Ao6VB 1 B ABeTe
HacaxaeHns (cbc M 6e3 mpexa npoTus
rpagywka). o6ussT nog mpexata e 580 g

The highest yield was recorded in
raspberry ‘Willamette’ (790 g per cane,
17,064 kg.ha'), followed by ‘Meeker
(750 g per cane; 15,600 kg.ha™) and
‘Polka’ (242 g per cane, 9,196 kg.ha™).
Similar results were obtained in the
second year of the study. ‘Willamette’ had
the highest yield in both plantations (with
and without anti-hail net). The yield under
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oT cTb610 1 13,224 kg.ha™. "Bunamert”,
oTrnexpaHa 6e3 mpexa, 6ewe ¢ 1.392 kg
no-mManko [06VvB Ha XekTap, OTKOMKOTO
Tasw, oTrexgaHa nog Mpexara. ManvHa
"Muiikbp", OTrnexgaHa nog Mpexara uma
892 kg no-Bucok go6vB OT Tasu, OTIIeX-
JaHa 6e3 Mpexa. EfHa oT rnaBHuTe npuyn-
HW 3a NO-BMCOKM A06MBU MPU HacaXAeHus
nog, Mpexa cpelly rpagylika e, uye ca
npefoTBpareHy  NopaxeHus OT  KbCeH

cHeroBasiex (16 maii 2016 r.; durypa 1).

net was 580 g per cane, and 13,224
kg.ha™. ‘Willamette’ grown without net had
1,392 kg less yield per ha, than the one
grown under net. Raspberry ‘Meeker’ grown
under net had 892 kg higher yield than the
one grown without net. One of the main
cause of higher yields in plantations under
anti-hail net is that net prevented the
damages of fruiting laterals under late
snowfall (16 May 2016; Figure 1).

‘A

®our 1. CuynBaHe Ha MaJTMHOB

M cTbb/1a OT CHAT

Fig. 1. Snow breakage of raspberry fruiting laterals

Pesyntatte OT MOP(OMETPUUHUTE
napameTpu Ha M040BE OT MaMHU W

The results of the morphometric
parameters of raspberry fruits and soluble

CbObpPXaHWETO Ha pasTBOPUMMM TBHLPAU
BewecTsa ca gageHu B Tabnvumn 3 n 4.

solids content are given in Tables 3 and 4.

Tabnuua 3. MopcomeTprMyHM NapamMeTpu Ha NI0A4OBETE U CbAbPXAHWETO Ha
pa3TBOpMMM TBBLPAW BeWEeCcTBa B Ma/IMHOBM COPTOBE B HacaXAaeHuUs Mo
KOHBEHUMOHa/IHaTa cuctema

Table 3. Morphometric parameters of fruits and soluble solids content in
raspberry cultivars grown by the conventional system

6 Pa3TBopumu
Co r T ObmkuHa Ha LnpuHa Ha JebennHa
pT ognHa Terno Ha nnoja TBBbPAN
Cultivar Year Fruit mass rnoAa nnoaa Ha nnoaa BellecTsa
Fruit length Fruit width ~ Fruit thickness :
(9) (mm) (mm) (mm) Soluble solids
(%)
2015 3.75 21.33 17.86 17.54 12.88
‘Meeker’
2016 3.94 21.84 18.14 16.64 12.10
Willamette’ 2015 3.94 21.84 19.56 19.22 12.55
2016 4.09 23.76 18.82 18.08 11.70
‘Polka’ 2015 4.44 26.02 20.68 19.86 11.17
2016 4.21 22.98 19.40 18.74 10.55

279



Tabnuua 4. MopcomeTprMyHM nNapamMeTpu Ha NI0A4OBETE U CbAbPXAHWETO Ha
pasTBOpMMN TBBHLPAW BellecTBa B Ma/IMHOBW COPTOBE, OTrNeXAaHu C Mpexa
NpPOTMB rpagyLuka

Table 4. Morphometric parameters of fruits and soluble solids content in
raspberry cultivars grown under anti-hail net

Pa3sTBopummn
ObnknHa Ha WupuHa Ha  [JebenuHa Ha
FoguHa  Terno Ha nnoga TBBbPAN
Copr Year Fruit mass rnoAa rnoAa nnoaa BellecTBa
Cultivar Fruit length Fruit width  Fruit thickness " .
(9) (mm) (mm) (mm) Soluble solids
(%)
2015 3.88 22.45 18.27 18.25 12.55
‘Meeker’
2016 3.56 22.34 18.07 18.00 11.13
. 2015 4.09 23.76 18.82 18.08 12.14
‘Willamette’
2016 3.88 22.80 18.85 18.50 10.80
‘Polka’ 2015 4.51 25.42 19.92 19.75 11.12
2016 4.11 23.40 19.09 18.80 9.56

N Tpute copTa mMmaT no-rosiemu
Nn1040BE, HO C NO-HWUCKO CbAbpXaHue Ha
SS B HacaxgeHusiTa noj Mpexu npotus
rpagywka npes nbpeara rogvHa oT
uscnefBaHeto. ToBa ce 006sicHABa C
(hakta, 4e Mpexarta MoTUCKa Heratus-
HOTO BJ/IMSIHWE HA BUCOKUTE JIETHU TEM-
neparypu u npegoreparsasa C/ibHYEBUTE
TbuK, KOUTO ce 3abenassar B Nowure
6e3 Mpexu. Hali-ronemum ni1o40Be U Hait-
HMCKO CbAbpXaHue Ha SS uma manuHaTa
Jlonka* (4.51 g, 11.12%, CbOTBETHO),
oTrnegaHn nog wmpexata. [lpoTtusono-
JIOKHO Ha ToBa MasvHaTa "Mwiikbp",
oTrnexgaHa 6e3 Mpexa, nma Hain-mankm
n7040Be N Hal-BUCOKO CbAbpXaHue Ha
SS (3.75 g, cbOTBETHO 12.88%).

Pesyntatute nosnyyeHn npes BTO-
pata roguHa OT MNpoy4yBaHeToO ca pas-
Hoob6pa3HuW. Mopaan CUNHWUTE Basexu K
nvncata Ha C/ibHYEBa CBETAMHA WU
TOM/IMHA ¥ TpUTe copTa, oTriexaaHu 6es
MpeXu NpoTMB rpagyllika, umaT no-rone-
MW N040BE W MO-BUCOKO CbAbpXaHue
Ha SS B CpaBHeHWe C Te3u, OTrexaaHu
nog mpexara (Tabnuum 3 u 4). 3Ha-
ynTesiHaTta nosiBa Ha rHnmeHe ot 60TpuTUC
no nao4oBe, MpPUYMHEHO OT Botryotinia
fuckeliana (de Bary) Whetzel, e oTueTeHa
npu copt "lMonka", oTrnexpgaHa nopg
Mpexa npes 2016 r. (durypa 2).

All three cultivars had larger fruits
but with lower SS content in plantations
under anti-hail nets during the first year of
the study. This is explained by the fact
that net suppressed the negative effect of
high summer  temperatures and
prevented sunscald that were evidenced
in the plantations without nets.

The largest fruits and the lowest SS
content had raspberry ‘Polka (4.51 g;
11.12%, respectively) grown under net.
However, raspberry ‘Meeker’ grown
without net had the smallest fruits and the
highest SS content (3.75 g; 12.88%,
respectively).

The results obtained in the second
year of the study were diverse. Due to
heavy rainfalls and lack of sunlight and
heat, all three cultivars grown without
anti-hail nets had larger fruits and higher
SS content compared to the ones grown
under net (Tables 3 and 4).

The significant occurrence of botrytis fruit
rot caused by Botryotinia fuckeliana (de
Bary) Whetzel was evidenced in
raspberry ‘Polka’ grown under net during
2016 (Figure 2).
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®dur. 2. N1o[0BO rHMeHe Ha MasinHa "'Tlosika™
Fig. 2. Fruit rot of raspberry 'Polka’

N3BOM

MonyyeHunte pesynrtaTu nokassar, ye
Mpexata npoTuB rpagylika npu Hebnaro-
NPUSTHN METEOPOSIOTNYHN YCNOBUSA (BUCOKM
Temneparypu, C/TbHYEBM JTb4YU, KbCEH CHE-
roBasieXx 1 rpagylika) sHaunTesIHo Hamans-
Ba OTpMUATE/IHOTO UM Bb3AelicTene. 3a
pasnvka OT TOBa, Npe3 nepuogu C U3K/I0-
YNTENTHO BUCOKM BasleXn U HaMasieHO Konn-
YecTBO AHEBHA CBET/INHA € OTYETEHO Heb-
aronpuaTHO B/IMSIHWE Ha MpexaTa MpoTus
rpagyluka. lNpes BToparta rognHa ot uscneg-
BAHETO Ca Ha JiMLe TeXK/N BaeXxun n Hama-
NleHa Cc/bHYEeBa CBET/IMHA MO BpeMe Ha
ubTeX M 3peeHe Ha nnoga. OTpuuarten-
HUAT edpekT ce NposiBsiBa B NO-HUCKW J06K-
BW, pasMep Ha NjofoBeTe N CbAbpXaHue
Ha pas3TBOpUMK TBbPAM BewecTsa. BbB
BTOpaTa 4acT Ha BereTauMOHHUA MNepuoL,
Nno BpemMe Ha 3peeHe Ha nmnjoda Ha
MasimHaTta "lMonka" ce 3abensssa No-ronsm
6poli U3rHUAM NNoaoBe.

Heobxoanmu ca [OMb/IHUTESHU
NnpoyyBaHns 3a BJ/IMAHMETO Ha MpexwuTe
NPOTUB rpajyLlKa C NO-HUCHK NPOLEHT Ha
CsiHKa, Bbpxy AobumBa M KayecTBOTO Ha
naoAoBeTe OT MaJINHU.

CONCLUSIONS

Obtained results showed that anti-
hail net, under unfavorable weather
conditions (high temperatures, sunscald,
late snowfall and hail) significantly reduce
their negative effects.

In contrast, the negative effect of anti-hail
net was recorded during seasons with
extremely high rainfall and a reduced
amount of daylight. Heavy rainfall and
reduced sunlight were expressed during
the second year of the study during
flowering and fruiting.

The negative effect was reflected in lower
yields, fruit size and soluble solids
content. In the second part of the
vegetation period, during fruiting of
raspberry ‘Polka’, a higher number of
rotted fruits was evidenced.

Further studies on the influence of
anti-hail nets with lower shade percentage
on the yield and quality of raspberry fruits
are needed.
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The drying curves of plum cultivar Catanska Rodna
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PE3OME

HacTtoswara crtatusa npepacrass
KpMBWTE Ha CylleHe Ha CUHW C/VBWU COPT
.HayaHcka pogHa“, kato pesynrar ot
nuscnefBaHnsa Ha npoueca Ha cylleHe C
pas/iMyHM XapakTepuUCTUKN Ha MNpecHuTe
nnogose. Bcuukn TectoBe ca nposefeHu
B eKcrepumeHTasiHa CyLUNHA 3a uscnes-
BaHe Ha npoueca Ha HenpekbCHATO KOH-
BEKTVBHO cylleHe. CywmnHara kamepa e
3apefieHa C fiecM, M NOTOK OT ropeLy
Bb34yX MpemuHasa npe3 niogoseTe OT
CVHU CNMBU NPKW NOCTOsIHHA TemnepaTypa
Ha cyweHe ot 90 °C.

YcTaHOBEHO €, 4e KpuBuTe Ha
cyweHe (KpvBW Ha TernoTo, KpuBWU Ha
BOAHO CbAbpXaHWe Npu CBeX Mnsoh U
KPMBM Ha BOAHO CbAbpXaHWe Ha CylleH
nnog), nNpu MOCTOAHHM MapameTpu Ha
TemnepaTtypara Ha CylleHe, 3aBUCAT OT
XapaKTepUCTUKUTE Ha CBEXMWTE M/I0L40Be.

KnrouoBu aymun: coprt, "UauvaHcka
poAaHa", XxapakTepucTuku Ha noposeTe,
KMHEeTVKa Ha npoueca Ha CyleHe, KpuBu
Ha cylleHe

YBO/,

TexHOoMorMyHuTe  CBOICTBA  Ha
NPecHWTe NoJ0Be OKa3BaT 3HAUNUTESHO
B/IMSIHWE, BbPXY KAUYECTBOTO Ha CylleHaTa
cnvBa. 3a Aa ce nosyyat BMCOKOKauec-

SUMMARY

This paper presents the drying
curves of the plum cultivar Cacanska
Rodna, as the result of test examinations
of the plum drying process with diverse
characteristics of fresh fruits. All tests
were conducted in the experimental dryer
for examination of convective drying
process as a discontinuous operation.
The drying chamber was fitted with trays
with hot air flowing through plum fruits at
the constant drying temperature of 90 °C.

It was noted that the drying curves
(the curves of total fruit mass, curves of
moisture content on a wet base and
curves of moisture content on a dry base),
at the constant parameters of the drying

temperature, depend on the
characteristics of fresh fruits.

Key words: plum, Cacanska
Rodna, fruit characteristics, drying

kinetics, drying curves

INTRODUCTION

Technological properties of fresh
fruits significantly affect the prune quality.
In order to obtain high-quality dried fruits
of adequate appearance, colour,
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TBEHM CYLWIEHW nNnoJoBe, C NoAxoAsLy
BbHLUEH BUA, LUBAT, KOHCUCTEHLNS, BKYC U
MUPUC, € BaXHO He camo Ja ce usbepar
noaxoAsLm coptose 3a cyweHe (Barbanti
et al, 1994; Cinquanta et al., 2002;
Mitrovi¢ et al., 2013a), HO 1 OT copTa ga
ce wu3bepaT cBexuM naogoBe, C
NOAXOAALN HaYa/THN XapaKTepPUCTUKN.

Hail-yuecTto cpewaHusT meTog 3a
CylleHe Ha C/vMBU, NPEeAVMHO M3N0N3BaH
B Cbpbusi go cera, € KOHBEKTMBHOTO Cy-
weHe. KOHBEKTUMBHMAT MPOLEC Ha CyLLEHE
€ e[JHOBPEMEHHO MpOoueC Ha MpeHoC Ha
TonavHa U Maca. M3napsiBaHeTo Ha Boja-
Ta Ce M3BbpLIBA 4pe3 HarpAat Bb3a4yX,
KOMTO npeHacs TonanHa v u3napsisa Boga
efHoBpeMeHHO. MofobeH egHOBPeEMEHEH
npoLec Ha NPeHoc Ha TON/nHa 1 maca e
MHOFO C/IOXEH W NMpeacTaBnsea Habop oT
C/IOXXHU MEXaHW3MU, KOeTO O3HayaBa, 4e
TEXHOMOrMATa 3a CylWEeHe Ha C/MBOBU
nJo4oOBE He e efleMeHTapHa 1 N3KNYBa
Bb3MOXHOCTTa fAa Cce nojyyaT kKayec-
TBEHW CYLIEHW TMJI040BE, 4pe3 BCEKM
METO[ Ha KOHBEKTVBHO CYLLEHE.

CbBpeMeHeH noaxop, 3a onpegens-
He Ha KOHBEKTWMBHAa TEXHOMOrMsA 3a cylue-
He Ha CfMBW, He MOXe da 6bae paspabo-
TeH 6e3 TecTBaHe KMHeTuKaTa Ha cylleHe,
B ekcrnepumeHTanHute 3BeHa (Barbanti et
al., 1995; Newman et al., 1996; Sabarez
et al, 1997; Di Mateo et al. , 2002;
Mitrovi¢ et al., 2006; Goyal et al., 2007;
Mitrovi¢ et al., 2013b).

MATEPVAT N METOON

W3cnepgsaHuATa B HactoAwmA Ma-
Tepuas BKNOYBAT U3NUTBAHE KMHETUKaTa
Ha CylleHe Ha c/MBOB copT "YauvaHcka
PogHa" B ekcnepuMeHTasiHUA CyLuusieH
anapaT 3a TecTBaHe Ha KOHBEKTMBEH CY-
LuneH npouec, nepuoguyvHa npoiegypa
B eKCrnepuMeHTaNIHa Kamepa 3a CyLUeHe ¢
necu (Kandi¢ et al., 2007; 2014).

W3cnegsaHute  njaogose,  copTt
"YavaHcka PogHa", oT M3cneposaTtencku
WHCTUTYT MO OBOLLAPCTBO, Yayak, mMecT-
HocT lpenuHcko 6bpAo, ca ornejaHn ¢
0BGUKHOBEHU arpo- 1 N1040BO-TEXHUYECKU
MepKu, 06MyanHo npuiaraHn 3a To3u BUA

consistency, taste and smell, it is
important not only to select suitable
cultivars for drying (Barbanti et al., 1994;
Cinquanta et al., 2002; Mitrovi¢ et al.,
2013a), but also to choose within the
cultivar fresh fruits of adequate initial
characteristics.

The most common method of
drying plums, mostly used in Serbia to
date, is convective drying. The convective
drying process is a simultaneous process
of heat and mass transfer. Water
evaporating is carried by heated air,
conveying heat and receiving evaporated
water at the same time. Such
simultaneous process of heat and mass
transfer is very complex and represents a
set of complex mechanisms, thus implying
that the technology of drying plum fruits is
far from being simple and excluding a
possibility to obtain quality dried fruits by
each method of convective drying
process.

Modern approach of determining
convective plum drying technology
therefore cannot be conceived without
testing the drying kinetics, carried out in
the experimental units (Barbanti et al.,
1995; Newman et al., 1996; Sabarez et
al., 1997; Di Mateo et al., 2002; Mitrovi¢ et
al., 2006; Goyal et al., 2007; Mitrovi¢ et
al., 2013b).

MATERIAL AND METHODS

Study in this paper included the
examinations of the drying kinetics of
plum cultivar Ca¢anska Rodna in the
experimental drying apparatus for testing
the convective drying process, a
discontinuous operation in the
experimental drying chamber with trays
(Kandi¢ et al., 2007; 2014).

Fruits of the plum cultivar Cacanska
Rodna taken from the Fruit Research
Institute Cacak 'Preljinsko brdo’ locality,
treated with regular agro- and pomo-
technical measures commonly applied for
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nnogose. lMpeamn npoueca Ha cylleHe e
N3BBbPLUEHO M3MEPBAHe 1 onpefesisaHe Ha
6asoBUTE napameTpy Ha nnogoseTe:
mMacaTa Ha nnaoga, Terno Ha KOCTUIKUTE U
CbAbpXaHne Ha Cyxo BelecTBo. OTHO-
CUTENHWAT AN HA KOCTu/KaTta B noja ce
onpegena Ha 6asa macara Ha njioga u
KocTusikara.

EkcnepyMeHTUTE ca W3BLPLUEHU
ypes nocTaBsiHE Ha C/IMBM B CbOTBETHATA
neca. Bcsika neca npeacrasnisiBalle eavH
€KCMEePUMEHT, LWeCT Jiecu, MOCTaBEeHU
efHa BbpXy Apyra, npeacrasnsBaTr Kymy-
naTuBeH cUCTeEMeH ekcnepumeHT. O6uwa-
Ta HeTHa maca Ha CBeXu naogoBe 3a
BCSAKa fleca uma npubnusntenHo egHa u
cblWa crorHocT oT 3,500 g, a obuwaTta
Maca Ha CBexuTe C/IMBOBU MNogoBse, OT
BCUYKUTE LLECT /lecn e okoso 21 kg.

MogpeneHnTe fniecn CbC CNoOeBe
naogoBe fdaBaT Bb3MOXHOCT 3a BepTu-
KaslHa CTpys Ha ropewms Bb3ayx, ¢ npeg-
BapuTE/IHO ONpedesieHNn XapaKTepPUCTUKN
(temnepaTypa, noTok, Bnara). Mo Bpeme
Ha eKCcrnepumeHTa CYLWEeHeTo ce W3Bbp-
WwBa Npu efHa M Cblia MNOCTOSAHHA TeM-
nepatypa ot 90 °C, KOATO e BxogsuiaTta
Temneparypa Ha 3arpeTus Bb3gyx, npeam
[Ja npemuHe npes siecuTte cbCc caAvMBU. 3a
paBHOMEPHO M3CyllaBaHe Ha NaogoBeTe
Ha BCMYKW flecu, BepTrKasiHaTa nocoka Ha
MoTOKa Ha HarpetTusi Bb34yX Ce MPOMEHS
Ha TOYHO OnpeAeneHn MHTEpPBasIN.

PE3YJITATU N OBCBXXOAHE

OcHOBEH MeTof 3a nokasBaHe Ha
pesyntatute OT W3NUTBaAHE KMHeTuKata
Ha CylleHe 3a BCEeKM OT LecTTe WHAW-
BMAYa/IHN €KCMepuMeHTa ca LWecT efu-
HUYHN eKcnepumeHTanHn Tabnuun. Tbid
KaTo pe3ynTaTute, NokasaHu B Tabavum-
Te, He ca AocTaTbyHO YeT/IMBW, 3a B3a-
UMHO CpaBHEHWe W aHanu3un, € HeobXxo-
Mo Te pa 6bAar nokasaHu no no-
HagexXaeH M TOYEeH HauMH B 0606LleHa
Tabnmua (Tabnuua 1).

B konoHa (1) e 0603Ha4YeH Home-
pPbT Ha Koga Ha ekcrnepumeHTta. B koso-
Hute (2), (3), (4) n (5) ca pafeHn OCHOB-
HUTE XapaKTePUCTMKN Ha NPECHUS M/104, B

this fruit type, have been used for the
examination. Before drying process,
measuring and determination of the basic
fruit parameters were carried out:
measuring of fruit mass, fruit stone mass
and the content of dry matter. Mass share
of the stone in the fruit was determined
based on the fruit and stone mass.

The experiments were performed
by placing plum fruits on a respective tray.
Each tray represented a single
experiment while six trays placed one on
top of another represented a cumulative
system experiment. Total fresh fruit nett
mass on each tray had approximately the
same value of 3.500 g and the total mass
of fresh plum fruits on all six trays was
about 21 kg.

The arranged trays with layers of
fruits allowed vertical streaming of hot air
with pre-defined characteristics
(temperature, flow, moisture).

During the experiment, drying was
performed at the same constant
temperature of 90 °C, which was the input
temperature of the heated air, before
passing through plum fruit trays. For
uniform fruit drying on all trays, vertical
direction of flow-through heated air was
changed at the precisely set intervals.

RESULTS AND DISCUSSION
Basic method of displaying results
of testing drying kinetics for each of the
six indiviual experiments are six single
experimental tables.

Since the results shown in tables are not
readible enough for mutual comparison
and analyses it is necessary to display
them in a more reliable and precise
manner, in a summary table (Table 1).

In the column (1) number of the
experiment code is indicated. In the
columns (2), (3), (4), and (5) basic fresh
fruit charactersistics on the pre-defined
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HayanoTo Ha cywwunHua npouec (KouTo
npeacTaBnsaBaT MbpBOHAYaUIHUTE eKcre-
PUMEHTa/IHN CTONHOCTN):

> Mp [g] — CpegHa maca Ha eguH
npeceH nnog,;

> Gko [kg/kg] — CpeaeH oTHocuTeneH
[AN Ha KocTukaTa B eJMH NpeceH nog;

> Gswo [kg SM [/ kg] - CpegHo
CbbpXaHue Ha Cyx0 BELLECTBO B ff1BaTa
yact OT eAuH npeceH nnog (06WoO cyxo
BELLECTBO OT NPECHU N/10408BE);

> Mo [g] — O6wa maca Ha npecHn
nnogoBe BbpXy /ieca (HeTHa maca).

B konoHu (6), (7) n (8) ca nocoyeHu
KpaiHWTe eKcnepvMeHTa/lHW napameTpu
Ha cylwleHuWTe NfoJoBe B fiecarta, B Kpas
Ha CYLUW/THUS NPOLEC:
> Mz [g] — KpaiHa obwa maca
CyLLeHW N0[0Be B N1ECa;
> Gsm: [kg SM [/ kg] — KpaiiHo
CbAbpXaHMe Ha CyxO BeLeCcTBO B
sAnvMBaTa vyacT Ha naogoseTe (06Wo cyxo
BELLECTBO OT CyLUEeHW N1040BeE);
> 1, [h] — O6LW, nepuog Ha CyWNHNS
npouec Ha niofoBe B CbOTBETHaTa Jflieca,
[10 KPaiHOTO CbAbPXKAHME HA CyXO MN/I0A0BO
BELLECTBO B Tasu ieca.

tray at the start of drying process are
given (which represent initial experimental

values):

> Mp [g] — Average mass of indiviual
fresh fruits;

> Gko [kg/kg] — Average mass share
of stone in individual fresh fruits;

> Gswo [kg SM / kg] — Average

content of total dry matter in edible part of
individual fresh fruits (total dry matter of
fresh fruits);

> My [g] — Total fresh fruit mass on
a tray (nett mass).

In columns (6), (7) and (8) final
experimental parameteres of dried fruits
on a tray are indicated at the end of
drying process:
> M [g] — Final total mass of dried
fruit on a tray;
> Gswmz [kg SM / kg] — Final content
of total dry matter in edible fruit part (total
dry matter of dried fruit);

> T, [h] — Total period of drying fruit
process on a respective tray until final
content of dried fruit matter on that tray.

Tabnuua 1. O606LeH Nperses Ha OCHOBHUTE eKCNepUMEHTa/IHU NoKasaTenu
Table 1. Summary review of basic experimental units

CpegeH |O6uwo cyxo| O6uwo Oo6wo |[06wo cyxo
CpeflHO |OoTHOCUTENeH| BELLECTBO | TEI/I0 Ha Terno BellecTtBo | O6u0
Kog Ha Terno Ha Osn Ha OT NPecHV | NpecHu CyLleHV | OT cylleHun | Bpeme 3a
ekcnepuMeHTa | cBeX Nnog |[KocTunkara B| niofoBe | naofgose | nnogose | naofgose | cylweHe
Experiment code | Average |eauH npeceH| Total dry |Bbpxy necalsbpxy siecal Total dry [Total drying
mass of nnog matter of |Total mass|Total mass| matter of time
fresh fruit Average the fresh of fresh |of dried fruit| dried fruit 1z (h)
Me (9) mass share fruit frutona | onatray | GswA(%)
of the stone | Ggswmo(%) tray Mz (9)
Gko (%) Mo (g)
@ @ 3 @ ©)] 6 ) ()]
(01) 44,6 3,23 22,1 3504 1115 74,8 9
(02) 44,6 3,23 22,1 3496 1101 75,7 9
(03) 44,6 3,23 22,1 3502 1098 76,4 9
(04) 40,5 3,23 22,1 3500 1106 75,4 8
(05) 44,6 3,23 22,1 3494 1097 75,7 9
(06) 42,5 3,34 22,1 3505 1110 75,4 8,5

AHanmaunpaiikn 6a3oBuTe pesyatatu
Ha nokasatenute ot Tabnuua 1 n cpaBHS-
Baliku BpPEMETO Ha CylleHe B pas/MyHuTe
necu, T.e. NPOAB/KNTENHOCTTA Ha npoLleca
Ha cylleHe A0 NPUBAN3MTENIHO NOCTOSIHHA
CTOMHOCT OT 75% OT 06L0TO CbAbpPXaHME
Ha CyX0 BeLlecTBO B CyLUeHUTe MNioJoBe

Analyzing the basic unit results
shown in Table 1 and by comparing the
drying time at different trays, i.e. the
duration of the drying process to an
approximate constant value of 75% of the
total dry matter content of the dried fruit
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GSy,, MOXe Ja ce nocoun, Yye NpoabIKU-
TE/IHOCTTa Ha Mpoueca Ha CylleHe, npu
MOCTOSIHHA CTOMHOCT Ha CYpOBOTO CYXO Be-
uectso Ha npecHu nnogose Ggy, OT
22,1%, U3KIOUYUTESTHO 3aBUCK OT cpefHaTa
Maca Ha efyH NpeceH M/oj B Ha4asloTo Ha
cyweHeto Mp. lNMepuogute Ha cylleHe ca
KakTo cnepga:
> Bpeme 3a cyweHe 9 yaca, ako
cpefHaTta mMaca Ha eauH npeceH nnoj B
Tabna B Ha4Yas/10To Ha cyweHeTo e 44,6 g;
> Bpeme 3a cyweHe 8,5 yaca, ako
cpefHaTta maca Ha eauH npeceH nnoj B
leca B Ha4asi0To Ha cyweHeTo e 42,5 g;
Bpeme 3a cyweHe 8 uaca, ako
cpefHaTta maca Ha eauH npeceH nnoj B
Nleca B Ha4asi0To Ha cyuweHeTo e 40,5 g.
MofobHu pesyntatu OT U3NUTBaHe
KMHeTMKaTa Ha CylleHe Ha C/NMBOB COpT
.dayaHcka popgHa“ 6sxa ycTaHOBEHU OT
asTopute Mitrovi¢ et al.. (2007), usnon-
3Baliku Naof4oBe C pas/iMyHO Terno, ¢
06WWO CbAbpXaHWe Ha CyxXO BeLLecTBO
23%, npun koeTo nsogoBe OT 42 g ca
CylleHN B MpoAb/hKeHMe Ha 9 uvaca, a
nnogose ot 30 g ca CyweHn B NpoAab/i-
XeHue Ha 7 yaca. Npwu copt ,CTeHnen”, ¢
06O CcbAbpXaHMe Ha CyxO BeLlecTBO
19%, Mitrovi¢ et al. (2014) ca oTbensasanu,
ye BpeMeTo 3a cylleHe e 6uio 11 yaca 3a
nnogose ot 50 g 1 BpeMeTo 3a CylleHe e
9,75 vaca 3a nsiogose ¢ 34 g.
CpaBHsBaliknu CbOTBETHUTE CTOI-
HOCTU 3a cpefiHus A1 Ha KOCTWU/IKUTE B
efivH npeceH nnof Gy, B necute, B Hava-
IOTO Ha CyLIEHe W CTOMHOCTMTE Ha 06-
LLOTO CYXO BeLLeCTBO Ha CylleHW nnojose
Gsw; B Kpasi Ha npoueca Ha cylleHe, MoXe
[a ce oTbenexu, ye CTOMHOCTUTE 3a:
> CpefHuaT  gsan Ha  KoCTu/ika
(eHookapn) B eguH npeceH nnog Ggo B
CbOTBETHUTE JlIeCW, CbC 3anoysBaHe Ha
CYyLLIEeHEeTO, N0 Hayasio He ce pas/nyasa u
cnefoBaTesiHO He B/iMsie Ha NPOLbIKU-
Te/IHOCTTa Ha npoLeca Ha CyLleHe;
> ChAbpXaHMeTo Ha Cyx0 BeLLecTBO
B cyxu nnopoBse Ggy, B Kpas Ha CyLLUEHETO
BbB BCWYKU NleCU MMa efHa M Cblya CTOn-
HOCT OT OKoNo 75% + 1% wu cneposaTesiHO
He noBusiBa NPOABL/MKUTENHOCTTA Ha Npo-
Leca Ha cylleHe.

Gswmy, it can be stated that the duration of
the drying process, at a constant value
fresh fruit total dry matter Ggy, of 22.1%,
extremely depends on the average mass
of individual fresh fruit at the start of
drying the Mp. The drying time periods
are as follows:

> Drying time 9 h, if average mass
of individual fresh fruit on a tray at the
start of drying is 44,6 g;

> Drying time 8,5 h, if average
mass of individual fresh fruit on a tray at
the start of drying is 42,5 g;

Drying time 8 h, if average mass of
individual fresh fruit on a tray at the start
of drying is 40,5 g.

Similar results of testing drying
kinetics of the plum cultivar Cacanska
Rodna were found by the authors Mitrovi¢
et al. (2007) using the fruits of different
masses with total dry matter content of
23%, wherein the fruits of 42 g were dried
for 9 h, while the fruits of 30 g, were dried
for 7 h.

In fruit cultivar Stanley with total dry
matter content of 19% Mitrovi¢ et al.
(2014) noted that the drying time was 11
h for the fruits of 50 g, and drying time
was 9.75 h for the fruits of 34 g.
Comparing the corresponding
values for the average mass share of
stone in individual fresh fruits GKo on
trays at the start of drying and the values
of total dry matter of dried fruit GSMz at
the end of drying process it could be
noted that the values for:
> Average mass share of stone
(endocarp) in individual fresh fruits Gy, on
respective trays at the start of drying, as
initial experimental note, did not differ,
and therefore did not affect the duration
of drying process;
> Total dry matter content of dried
fruit Ggy, at the end of drying on all trays
had the same value of about 75% + 1%,
and therefore also did not affect the
duration of drying process.
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Pesyntatute OT KuMHETMKaTa Ha
CylleHe BbpPXy BCWUYKM /1lecuM NO BpPeEMEe Ha
npoueca Ha CylleHe, ca MokKasaHu 3a
CbOTBETHUTE TPW MoKaszaTens B cregHuTe
Tabnuum:

> M [g] — O6uwa nnogoBa HeTHa
mMaca (Tabnuua 2);
> W [kg W/kg] — BnarocbabpxaHue

BbpXYy MOKpa ocHoBa (Tabnuua 3);

> U kg Wikg SM] -
BnarocbabpxaHue BbpXy Cyxa OCHOBa
(Tabnuua 4).

Results of the drying kinetics on all
trays during the drying process are
shown for the respective three units in the
following tables:

> M [g] — Total fruit nett mass
(Table 2);

> W [kg W/kg] — Moisture content
on a wet base (Table 3);

> U [kg W/kg SM] -
content on a dry base (Table 4).

Moisture

Tabnuua 2. NMnogoBa maca M [g] Ha flecyn No BpemMe Ha nepuoja Ha cylleHe

Table 2. Fruit mass M[g] on trays during the drying period

Me [9] Me [9] Me [9] Me [9] Me [9] Me [9]

44,6 44,6 44.6; 40,5 44,6 42,5

GKo GKo GKo GKo GKo GKo
[ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg]
0,0323 0,0323 0,0323 0,0323 0,0323 0,0334

GSMo GSMo GSMO GSMO GSMo GSMO
T[h] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [kg/kg]
0,2210 0,2210 0,2210 0,2210; 0,2210 0,2210

GSMZ GSMZ GSMZ GSMZ GSMZ GSMZ
[ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg]
0,7480 0,7567 0,7604 0,7538 0,7593 0,7541
Tray 1 Tray 2 Tray 3 Tray 4 Tray 5 Tray 6
Nleca 1l Jleca 2 Nleca 3 JNleca 4 JNleca 5 Jleca 6

0 3.504 3.496 3.502 3.500 3.494 3.505
1 3.225 3.137 3.110 3.032 2919 2.979
2 2.575 2.524 2.568 2.754 2.502 2.600
3 2.225 2.165 2.172 2.136 2.079 2.147
4 1.881 1.841 1.847 1.820 1.807 1.858
5 1.647 1.610 1.593 1.543 1.555 1.582
6 1.448 1.418 1.403 1.349 1.389 1.404
7 1.306 1.277 1.257 1.192 1.239 1.240
8 1.193 1.169 1.154 1.106 1.146 1.139
8,5 1.148 1.132 1.123 1.118 1.110

9 1.115 1.101 1.098 1.097
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Tabnuua 3. BnarocbabpxaHue BbpXy Mokpa ocHoBa W [kg W/kg] Ha necu no Bpeme

Ha nepuoAa Ha cylleHe

Table 3. Moisture content on a wet base W [kg W/kg] on trays during the drying

period

Mp [d] Me [9] Mp [d] Me [9] Mp [d] Me [9]

44,6 44,6 44.6; 40,5 44,6 42,5

GKo GKo GKo GKo GKo GKo
[ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg]
0,0323 0,0323 0,0323 0,0323 0,0323 0,0334

GSMo GSMo GSMo GSMo GSMo GSMo
T[h] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg]
0,2210 0,2210 0,2210 0,2210; 0,2210 0,2210

GSMZ GSMZ GSMZ GSMZ GSMZ GSMZ
[ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg]
0,7480 0,7567 0,7604 0,7538 0,7593 0,7541
Tray 1 Tray 2 Tray 3 Tray 4 Tray 5 Tray 6
Neca 1l Jleca 2 Neca 3 Jleca 4 Neca 5 Jleca 6
0 0,7790 0,7790 0,7790 0,7790 0,7790 0,7790
1 0,7592 0,7528 0,7501 0,7436 0,7337 0,7384
2 0,6956 0,6899 0,6949 0,7166 0,6872 0,6984
3 0,6452 0,6357 0,6362 0,6300 0,6200 0,6312
4 0,5761 0,5673 0,5681 0,5615 0,5589 0,5699
5 0,5114 0,5006 0,4939 0,4765 0,4819 0,4889
6 0,4386 0,4271 0,4194 0,3944 0,4145 0,4182
7 0,3718 0,3577 0,3453 0,3063 0,3365 0,3332
8 0,3060 0,2920 0,2805 0,2462 0,2767 0,2673
8,5 0,2764 0,2643 0,2588 0,2546 0,2459

9 0,2520 0,2433 0,2396 0,2407

MbpBUTE KOMOHW OT Tabnuuute no-
coyBaTt NPOABL/HKATENHOCTTA Ha CYLUUSIHUA
npouec. [pyrnte LIECT KOJIOHW oTpasssar
CpaBHUTe/IHUTE pe3yntaTn 3a napameTpu-
Te Ha M/040BEeTe U KUHEeTUKaTa Ha CyLUWI-
HWA npouec. B ropHarta yacT ca nokasaHu
YeTUPN OCHOBHU XapakTePUCTUKM Ha nnoja
BbPXy BCUUKUTE LWeCT fnecu. MbpBuTe Tpu
nokasatens (Mp, Gyo, Gswo) NPEACTaBNABaT
Hayas/IHMTe CTOMHOCTU Ha eKcnepuMeHTa-
HUTE faHHKU, a 4eTBbpTMAT (Ggy,) Npea-
CcTaB/iABa W3YWUC/NEeHUTEe pesynTat, Bb3
OCHOBa Ha U3MepeHuTe CTOMHOCTU B Kpas
Ha CyLleHeTo.

B ponHuTe uactm Ha TabnuuuTte,
pesynratuTe 3a KMHeTMKaTa Ha CyllueHe 3a
BCUYKMTE LUECT /IeCUM Ha MOCOYeHuUTe Mnpo-
MEeH/IMBYK ca nokasaHu kato: M, W, U. lNpo-
MEeH/IMBUTE, XapakTepusnpalliM KUHeTukaTa
Ha CyLUW/THUA npouec, 65xa nonyvyeHn ypes
n3yncnieHne oT eKCnepumMeHTasIHO u3mepe-
HUTE XapakTe-pUCTUKN Ha CBEXW C/IMBOBWU

The first columns of the tables
indicate the time during the drying
process. Other six columns show the
comparative results for the parameters of
fruits and kinetics of the drying process.
In  the upper part, four basic
characteristics of the fruit on all six trays
are shown. The first three units (Mp, Ggo,
Gsmo) represent the initial point of
experimental data, and the fourth (Ggy,)
represents calculated unit based on the
measured values at the end of drying.

In the lower parts of the tables the
results drying kinetics for all six trays of
indicated variables are shown as: M, W,
U. Variables that characterize the kinetics
of drying process were obtained by
calculation from the measured
experimental characteristics of fresh plum
fruits and fruit mass at respective time
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nnofoBe U nfo-gosarta Maca, B CbOTBET-
HUTE MHTEPBa/IN OT BPEME B MPOAb/IKEHNE
Ha npoLieca Ha cyllueHe.

intervals during the drying process.

Tabnuua 4. BnarocbabpxaHue BbpPXYy cyxa ocHoBa U [kg W/kg SM] Ha necu no

BpeMe Ha nepuoja Ha cylleHe

Table 4. Moisture content on a dry base U [kg W/kg SM] on trays during the drying

period
Me [9g] Me [9g] Me [g] Me [9] Me [9] Me [9]
44,6 44,6 44,6; 40,5 44,6 42,5
GKo GKo GKo GKo GKo GKo
[ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg]
0,0323 0,0323 0,0323 0,0323 0,0323 0,0334
GSMO GSMO GSMo GSMO GSMO GSMO
T[h] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg]
0,2210 0,2210 0,2210 0,2210; 0,2210 0,2210
GSMZ GSMZ GSMZ GSMZ GSMZ GSMZ
[ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg] [ka/kg]
0,7480 0,7567 0,7604 0,7538 0,7593 0,7541
Tray 1 Tray 2 Tray 3 Tray 4 Tray 5 Tray 6
Jleca 1l Jleca 2 Jleca 3 Jleca 4 Jleca 5 Jleca 6
0 3,5249 3,5249 3,5249 3,5249 3,5249 3,5249
1 3,1526 3,0447 3,0015 2,8996 2,7554 2,8224
2 2,2852 2,2248 2,2778 2,5282 2,1973 2,3162
3 1,8181 1,7447 1,7491 1,7026 1,6312 1,7112
4 1,3591 1,3113 1,3151 1,2804 1,2672 1,3252
5 1,0468 1,0024 0,9760 0,9104 0,9300 0,9565
6 0,7813 0,7456 0,7223 0,6512 0,7078 0,7188
7 0,5918 0,5570 0,5273 0,4415 0,5071 0,4998
8 0,4410 0,4125 0,3898 0,3266 0,3826 0,3649
8,5 0,3761 0,3617 0,3449 0,3447 0,3262
9 0,3369 0,3216 0,3150 0,3171
Opyr HauuMH 3a npefAcTaBsHe Ha Another way of presenting
ekcnepumeHTanHWTe pesyntatm e 4dpes3 | experimental results is by graphical

rpaduMyHn KpUBKM Ha cylueHe. KpuBuTte Ha
cylleHe fehMHMPaT BCBLUHOCT KMHEeTMKaTa
Ha cylleHe Ha C/IMBOBM MogoBe, B
CbOTBETHATA Jleca. 3a BCEKN eKCNepuMeHT
MoraT Aa 6bAaT nokasaHu HAKOSIKO KpUBM
Ha CylleHe 3a Bcska OT UM3GpaHuTe
NPOMEH/INBY, B 3aBUCUMOCT OT BpPEMETO.
Mogo6HO WMHAMBMAYASIHO MoOKasBaHe Ha
KPMBUTE Ha CYlUEHe 6U W3UCKBAJIO MHOTO
NPOCTPaHCTBO, 3aToBa € NoAXOAsLL0 Aa ce
noKaxe KoMBMHMpaHaTa KpuBa Ha CylleHe
3a LUenMs CUCTEMEH eKCNepuMeHT, ¢
BCUYKMTE 6 WHAMBULYASTHN E€KCMEPUMEHTA,
T.e. 6 CpaBHUTENIHW KPUBKM Ha CylleHe,
BBbPXY efHa rpadmka 3a Bcsika OT TpuTe
pasMYHM NPOMEHIMBY CbOTBETHO:

drying curves. Drying curves define in
fact the kinetics of plum fruit drying on a
respective tray. For each experiment,
several drying curves can be shown for
each of the selected variable in the
function of time.

Such individual display of drying curves
would require a lot of space so instead, it
is appropriate to display the combined
drying curve for the whole system
experiment with all the 6 individual
experiments, i.e. 6 comparative drying
curves on a single graphic for each of
three different variables respectively:
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> M [g] — O6wa nnogoBa HeTHa maca | » M [g] — Total fruit nett mass
(Purypa 1); (Figure 1);
> W [kg W/kg] — BnarocbabpxaHue | » W [kg W/kg] — Moisture content on
BbpXYy MOKpa ocHoBa (durypa 2); a wet base (Figure 2);
> U [kg W/kg SM] — Bnarocbgbpxarue | » U [kg W/kg SM] — Moisture content
BBbPXY cyxa ocHoBa (durypa 3). on a dry base (Figure 3).
Fruit masses on trays
—+—MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [kg/kg] =0,2210; GSMz [kg/kg] = 0,7480; Tray 1
—=— MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [ka/kg] =0,2210; GSMz [kg/kg] = 0,7567; Tray 2
MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [kg/kg] =0,2210; GSMz [kg/kg] = 0,7604; Tray 3
MP [g] = 40,5; GKo [kg/kg] = 0,0323; GSMo [ka/kg] =0,2210; GSMz [ka/kg] = 0,7538; Tray 4
—+—MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [ka/kg] =0,2210; GSMz [kg/kg] = 0,7593; Tray 5
—e—MP [g] = 42,5; GKo [kg/kg] = 0,0334; GSMo [ka/kg] =0,2210; GSMz [kg/kg] = 0,7541; Tray 6
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dur. 1. NMnogosn macu M [g] Ha 1ecn No BpeMe Ha nepuoa Ha cylieHe

Fig. 1. Fruit masses M [g] on trays during the drying period
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Moisture content on a wet base on trays

—+— MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [kg/kg] =0,2210; GSMz [kg/kg] = 0,7480; Tray 1
—#— MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [kg/kg] =0,2210; GSMz [kg/kg] = 0,7567; Tray 2
MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [kg/kg] =0,2210; GSMz [kg/kg] = 0,7604; Tray 3
MP [g] = 40,5; GKo [ka/kg] = 0,0323; GSMo [kg/kg] =0,2210; GSMz [kg/kg] = 0,7538; Tray 4
—+— MP [g] = 44,6; GKo [kag/kg] = 0,0323; GSMo [kg/kg] =0,2210; GSMz [kg/kg] = 0,7593; Tray &
—&— MP [g] = 42,5; GKo [kg/kg] = 0,0334; GSMo [kg/kg] =0,2210; GSMz [kg/kg] = 0,7541; Tray 6
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]Moisture content on a wet base on trays W [kgWIkg]J
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dur. 2. BnarocbabpXaHne BbpPXy Mokpa ocHoBa W [kg W/kg] Ha necun no Bpeme
Ha nepuvoja Ha cyllueHe

Fig. 2. Contents of moisture on a wet base W [kg W/kg] on trays during the
drying period
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Moisture content on a dry base on traE|

—e—MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [kg/kg] = 0,2210; GSMz [kg/kg] = 0,7480; Tray 1
—=—MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [kg/kg] = 0,2210; GSMz [kg/kg] = 0,7567; Tray 2
MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [kg/kg] = 0,2210; G SMz [kg/kg] = 0,7604; Tray 3
MP [g] = 40,5; GKo [kg/kg] = 0,0323; GSMo [kg/kg] = 0,2210; GSMz [kg/kg] = 0,75638; Tray 4
—+—MP [g] = 44,6; GKo [kg/kg] = 0,0323; GSMo [kg/kg] = 0,2210; GSMz [kg/kg] = 0,7693; Tray &
—e—MP [g] = 42,5; GKo [kg/kg] = 0,0334; GSMo [kg/kg] = 0,2210; GSMz [kg/kg] = 0,7541; Tray 6
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0,6000

0,4000

0,2000 ! ;
0 1 2 3 4 5 6 7 8 9 10

dur. 3. BnarocbabpxaHue BbpXy cyxa ocHoBa U [kg W/kg SM] Ha necu no
BpeMe Ha nepuoja Ha cylleHe

Fig. 3. Contents of moisture on a dry base U [kg W/kg SM] on trays during the
drying
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OCHOBHUAT U3BOJ, KONTO MOXe Aa
6bAe HanpaBeH 4pe3 aHanM3upaHe Ha
pesynratute npeacraseHu B Tabnuvua 2,
3 1 4 n rpacmyHata thopma (durypa 1, 2
n 3) e, 4ye cpaBHUTESIHUTE KPWUBU Ha
cylwleHe ocurypssat no-gobpo u no-
6/IM3K0 WUKOCTpUYpPaHe Ha MpoMeHuTe B
X04a Ha CyLWHUA npouec, OTKOJIKOTO
TabnMyHnTe nucToee (KoeTo BoAu A0 Mo-
[obpo onucaHve Ha MpPOMeHUTe Mo
BpeMe Ha CyLUUTHWUSA npouec).

Mpu HabnogeHue Ha dopmaTta u
noToka Ha CpaBHUTESIHUTE KPMBKU Ha
CyllieHe, 3a TpUTe nokasarens, morart ga
Ce HanpasAT C/iefHUTE 3aK/I0YEeHUSA:
> CToliHOCTUTE Ha TpWUTE CpaBHU-
Te/IHW MPOMEH/IMBM Ha K/HEeTuKata Ha
cyweHe (obwa nnogoBa HeTHa maca M,
BNarocbAbpXxaHue BbpPXy MOKpa OCHOBa
W 1 BnarocbabpxaHue BbPXY Ccyxa
ocHoBa U) ce npomMeHAT npubansntesiHo
Mo ef4WH 1 CbLUU HauWH, KOETO Hali-gobpe
ce Habnogasa npu nNpoMeHuTe Ha
BNaroCbAbpXXaHMETo BbPXY Cyxa OCHOBa;
> KpvBuTe Ha cyweHe 3a Tpute
NPOMEHNNBY Ca C efHa W Cblla najalia
dopma 1 ce Hamupar B eAuH /ibY, T.e.
nokassatr fobpa cbrnacyBaHoOCT, KOETO
O3HayaBa, 4e TnNpouUecbT Ha CylleHe
npoTuya paBHOMEPHO BbB BCUYKK Necu;
> MpouecsbT Ha cylleHe npes3 Mnbp-
BUTE [Ba 4aca He e cTaumoHapeH, T.e.
TOBa € HaYa/IHUAT Nepuos Ha HepaBHoOMep-
HO cylleHe, Habnwpgasa ce "3aryb6a" Ha
KpUBM OT /bYa, KOEeTOo e B pesynTar OT He-
pPaBHOMEPHOTO CYLLUEHE BbB BCUYKM SIECH;
> MpouecsbT Ha cylweHe OT BTOpUA
[0 ocMuA yac e eflHaKbB, T.e. TO3U ne-
puopg Ha cyLleHe e nepuog Ha paBHOMep-
HO CylleHe, B KOITO HAMa "3ary6a" Ha
KpVMBM OT /ibYa U MMa OT/INYHA CbBKYM-
HOCT OT KPMBW B /bya, Taka 4ye npoLecsbT
Ha CcylleHe ce u3BbpLUBA PaBHOMEPHO
BbB BCUYKN CLOTBETHU NECH;
> MpouechT Ha cylleHe cnef, ocMust
yac e nocnefHVAT Nepuos Ha CylleHe, B
KOMTO CylleHeTo 3aBbpLUBa aCUMMNTOTUYHO
(nocTeneHHo), Npu AoCTUraHe Ha KpanHata
obua maca cylweHun nnogose cbe 75% cyxo
BELLLECTBO, B Kpas Ha CYLUUHNSA MPOLEC;
> B nocnepHus nepuoj, cylLleHeTo

The main conclusion that can be
drawn by analyzing the results presented
in tabular (Table 2, 3 and 4) and
graphical form (Figure 1, 2 and 3), is that
comparative drying curves provide better
and closer illustration of changes in the
course of drying process than table
sheets (thus resulting in better described
changes during the drying process.

Observing the shape and the flow
of the comparative drying curves for the
three units, the following statements can
be concluded:
> The values of all three
comparative variables of the drying
kinetics (the total fruit mass M, moisture
content on a wet base W and moisture
content on a dry base U) are changed in
an approximately same manner, which is
best observed in the changes of moisture
content on a dry base;

> Drying curves for the three
variables are of the same drop down
shape, and are located within a single
ray, i.e. show a good congruence, which
means that drying process is taking place
evenly on all trays;

> Drying process in the first two
hours, is not stationary, i.e. it is the initial
period of the non-uniform drying, there is
a "loss" of curves from the ray, resulting
in non-uniform drying on all trays;

> The drying process of the second
to the eighth hour is uniform, i.e., this
drying period is a period of uniform drying
in which there is not a "loss" of curves
from the ray, and there is an excellent
congruence of curves in the ray so the
drying process takes place evenly on all
respective trays;

> The drying process after eighth
hour is the final period of drying in which
drying  asymptotically  finishes  upon
reaching the final total mass of dried fruits
with 75% of dry matter at the end of drying
process;

> In the final period, drying on trays is
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B JflecuTe 3aBbpluBa €AHOBPEMEHHO, C
M3BecTHa "saryba" Ha KpuMBM OT fbya

nopaaM HepaBHOMEPHOTO CyllieHe B
HSKOW OT NIECUTE;
> MPOABLMKUTENHOCTTA HA CYLUIUII-

HUSI Npouec A0 AoCTWraHe Ha npuéenu-
3UTE/IHO MOCTOSIHHA CTOWHOCT Ha 06LLO
CYyX0 BelecTBO B cyxus nnog Gsy, 3aBu-
CM 3HauMTesIHO OT cpejHata Maca Ha
eaVH npeceH nnof B cbOTBETHATA fleca,
B HAYas10To Ha cylleHe Mp (NpK NOCTOSH-
Ha CTOMHOCT Ha 06L0 CyXO BELLEeCTBO B
npecHute nnogose Ggyo).

N3BOAN

Pesyntatute OT u3cneaBaHe KuHe-
TMKaTa Ha CcylleHe Ha cnvBu “"YauyaHcka
PogHa" B ekcnepumeHTasiHata CyLUU/IHA 3a
uscnegsaHe npoueca Ha  KOHBEKTUMBHO
CyllieHe, ca NpeacTaBeHn B TO3W maTepuas
B TabnuuHa wun rpadmyHa dopma, Karto
CpaBHUTE/IHW pe3ynTaTtn OT LWEeCT eKcrnepu-
MeHTa, 3a LeCT eKCnepumMeHTasIHU Ha-
CTPOVKM 3a BCUYKM JieCcu, OTHOCHO Tpu
npomMeHnveu: obwa HeTHa naofosa maca,
BNarocbAbpXaHve BbpPXy MOKpa OCHOBa U
BNarocbAbpXaHue BbPXY Cyxa OCHOBa.
OT6€ens3aHo e cnegHoTo:
> CpaBHUTENIHUTE KPUBWU Ha cylleHe
nokassart no-f4o6bp M No-nogpobeH HauuH
Ha NPOMeHUTe MO BPEMe Ha CyLIWUHUA
npouec, OTKOSIKOTO TabsimyHuTe nperneau.
> MpoabmKkuTENHOCTTAa Ha CYLUWUIHUA
npouyec A0 NpUGAU3NTENHO MNOCTOSHHA
CTOMHOCT OT 75% OT 06WO0TO CbhbAbpXaHuNe
Ha CyxO BeLLecTBO B Cyxusa nnog, npu no-
CTOSIHHA CTOWHOCT Ha 06LLO CyXO BeLLecTBO
B MPECHW nsofoBe 3aBUCU 3HAYUTESTHO OT
cpefHaTa Maca Ha efviH MpeceH o4 B
neca, B Ha4yasi0To Ha CyLLEeHe.
> MpouecsbT Ha cylleHe 3aBbpLIBa Mo
€[lHO 1 CblLUO Bpeme B Jlecute, ako cpej-
Hata mMaca Ha efuH M/04 B HayasloTo Ha
CylleHeTo e efHa M cbla. lMpouecsbT Ha
CylleHe He 3aBbpliBa €JHOBPEMEHHO BbLB
BCUYKN flecn, ako cpefHaTa mMaca Ha efviH
NnpeceH Nno4 B HAYa/0TO Ha CyLIEHe He e
efiHa 1 cbLa.
> KpuBute Ha cylweHe Ha TpuTe
NPOMEH/IVBU Ca C efHa X Cblwa najawa
dopMa M ca pasnonoXeHn B efuH JibY,
KOeToO 0O3HayaBa, 4e MPOoLEecChT Ha CylleHe

uniform ending at the same time, with a
certain "loss" of curves from the ray and
drying unevenness on the trays on which
drying process does not end at the same
time;

> Duration of drying process to an
approximate constant value of total dry
matter content of the dried fruit Ggy,
depends expressively on the average
mass of individual fresh fruits on a
respective tray at the start of drying Mp
(at the constant value of fresh fruit total
dry matter Ggpyo).

CONCLUSIONS

The results of testing the kinetics of
drying plum fruits Cac¢anska Rodna in the
experimental dryer for examination of
convective drying process are shown in
this paper in tabular and graphical form as
comparative results for six experiments on
six experiments set up on all trays in three
variables: total nett fruit mass, moisture
content on a wet base and moisture
content on a dry base. The following was
noted:

> Comparative drying curves
indicate changes during the drying
process in a better and more detailed
manner than tabular reviews.

> Duration of the drying process to
an approximate constant value of 75% of
total dry matter content of the dried fruit,
at the constant value of fresh fruit total dry
matter depends expressively on the
average mass of individual fresh fruits on
a tray at the start of drying.

> The drying process finishes at the
same time on trays if average fresh fruit
masses of individual fruits are same at the
start of drying. The drying process does
not end at the same time on all the trays if
average masses of individual fresh fruit at
the start of drying are not the same.

> Drying curves of all three
variables are of the same drop down
shape and are located within a single ray,
which means that drying process as a
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KaTo LMo ce 13BbpLUBA PABHOMEPHO BbpXY
BCUYKM flecn (HecTauMoHapeH camo npes
nbpBuTe fABa yaca, 4O CTabunvsvpaHe Ha
npoLeca Ha CylleHe BbB BCUUKM flech).
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