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PE3IOME

Xpactute oT Chaenomeles sp. npu-
TexxasarT BUCOK AeKkopatueeH edekT. MNpu-
B/IEKaTes/IHN ca C U3K/IHYUTESHO ro/IAMO-
TO pas3Hoobpasne no copma n obarpe-
HOCT Ha LBeTa, C paHHWUSA W NPOLLIIKU-
TeneH ubdTex. HacToawoTo n3cnensaHe
€ nposefeHo npes nepuoga 2017-2018 r.
B paiioHa Ha rp. [psHoBo, LleHTpanHa
CesepHa Bvnrapus. OCHOBHUAT TWM MOM-
BW ca CUBM FOPCKM, a HagMmopckaTa BUCO-
yMHa B pailioHa e oT 230 m go 680 m. B
NOKpanHWHWTE Ha HAKOW KBapTan Ha rp.
[psAHOBO, Kpail cenckute MbTuwa U B
camua rpag, npu ekcneguumoHHO Npoyuy-
BaHe ca OTKpUTW U HabnofaBaHn reHoTu-
nose ot sanoHcka pAwna (Chaenomeles
Sp.), oTrNexaaHn 6e3 nosaraHe Ha rpuxu,
Ha noseye oT 30 rogmHu. OT6paHu ca net
dhopmu, ¢ nogyepTaH AekopatvBeH edekT,
KOMTO MpeAcTas/ifABaT UHTEPEC KaTo reHe-
THUYeH pecypc. MNpocnegeHn ca nokasare-
nite: dopma, pasmep M obarpeHocT Ha
uBeTa; NPOABL/HKUTENTHOCT Ha UbdTexa;
XapakTepucTuka Ha XpactuTe npu otaes-

SUMMARY

The shrubs of Chaenomeles sp.
have a high decorative effect. They are
attractive with an extremely large variety
in shape and colour, with early and
prolonged blossoming. The present study
was conducted in the period 2017-2018 in
the region of Dryanovo, the Central
Northern Bulgaria. The main type of soils
is gray forest, and the altitude in the area
is from 230 m to 680 m.

During an expedition study on genotypes
of Japanese quince (Chaenomeles sp.)
were found and observed. They were
grown without any care for more than 30
years in the outskirts of some
neighborhoods of the town of Dryanovo,
along rural roads and in the town itself.
Five forms were chosen, with a
pronounced decorative effect, which are
of interest as a genetic resource. The
following indicators are monitored: shape,
size and colour; duration of blossoming;
characteristics of shrubs in individual
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HUTE reHoTunnoBe
Kntouosun aymmn: Chaenomeles sp.
L., AnoHcka Atons, reHotunose, Bvnrapus

YBO/[,

Mpe3 nocnegHvuTe rogvHU HapacT-
Ba UHTEpPeCcHT KbM OnassBaHe U MnpoyyBa-
He Ha reHod)oHZa OT KyNTypHU WU AMBW,
[eKopaTuBHN N flevyebHN BUOO0BE, KakTo
pactTuTenHn npoayktun ot Tax. lNpoyysa-
HEeTO Ha reHOTUNOBE C MECTEH MPOon3X0[
no3sossBa noabop Ha BugoBe C LUen
onasBaHe, CbxpaHsiBaHe M MOBULLIABaHe
610N0rMYHOTO pasHoobpasne Ha MeCTHa-
Ta pnopa (Mezhenskyj, 2004; Minkov,
2012; Stoyanova et al., 2014; Kikindonov et
al., 2017; Kizekova et al., 2017; Martincova
et al., 2017). EgHO OT Te3n pacteHust e
sinoHckata Aatona (Chaenomeles sp.) pas-
npoctpaHeHa B EBpona oT kpadar Ha IX B.
XeHoMenechbT € MHOTOroAuLLHO pacTeHue
OoT cem. Rosaceae, noAceMENCTBO
Maloideae, koeTo npousxoxga ot MI3TouHa
A3uns. 3a 60TaHM4eCcKoTO u3yyaBaHe Ha
TO3W pacTUTeneH BWUAL TOfIEMU 3acnyru
uma Weber (1963; 1964), KoiTo € ycTa-
HOBW/ W oOnNucas 3HauYuUTeNHO Takco-
HOMUWYHO pasHoob6pasue, Kato KbM poja
crnajar yeTupy BuAa v YeTUpU MexayBu-
JoBu xubpupa. o cera ca cb3gageHu
OonucaHu CTOTULM COPTOBE XeHOMersec,
M3M0M3BaHN OCHOBHO 3a [eKopaTuBHMU
uenn n 6oHcain. Chaenomeles sp. e wwu-
POKO pa3npocTpaHeH B cTpaHuTe oT A3us,
EBpona, CesepHa 1 lOxHa Amepuka wn
ABcTpanvs. Habniogasa ce ronsmo pas-
Hoobpasne B obarpsiHeTo cpef cb3gage-
HUTe copToBe — 6esin, PO30BK1, YEPBEHWU,
XBATEHMKABM [0 OpaHXeBW BEHYEesIUCT-
yeta (Mezhenskyj, 2009). B #AnoHus,
Kopes n Kutaii, ce oTrnexga v usnonssa
OT BEKOBE KaTo XpaHa, NekapcTBo, [AeKo-
patnBHo pacTteHne (Mezhenskyj, 2015;
Sahin, 2020; Turkiewicz et al., 2020).
MnoposeTe vmat pasfnunyHa dopma, Ter-
0 1 ce oT/imyaBar ¢ 6orat XMMUYEH CbC-
TaB. punoxeHve Hamupart B XpaHuUTen-
HOBKycoBaTa ¥ (papmaleBTuyHaTa npo-
muwneHoct (Mezhenskyj, 2004, 2015;
Rumpunen, 2010; Nahorska et al., 2014;

genotypes.
Key words: Chaenomeles sp. L.,
Japanese quince, genotypes, Bulgaria

INTRODUCTION

There has been a growing interest
in the preservation and study of the gene
pool of cultivated and wild, ornamental
and medicinal species in recent years, as
well as preparing products from them. The
study of genotypes of local origin allows
the selection of species in order to protect,
preserve and enhance the biological
diversity of local flora (Mezhenskyj, 2004;
Minkov, 2012; Stoyanova et al., 2014;
Kikindonov et al., 2017; Kizekové et al.,
2017; Martincova et al.,, 2017). One of
these plants is the Japanese quince
(Chaenomeles sp.), which was distributed
in Europe since the end of the IX century.
Chaenomeles is a perennial plant in the
family Rosaceae, subfamily Maloideae,
which originates from East Asia. Weber
(1963; 1964) had a great deal of credit for
the botanical study of this plant species.
He identified and described significant
taxonomic diversity, including four species
and four interspecies hybrids. So far,
hundreds of described varieties of
chaenomeles have been created, used
mainly for decorative purposes and
bonsai. Chaenomeles sp. is widespread in
Asia, Europe, North and South America
and Australia.

There is a great variety in colouration
among the created cultivars — white, pink,
red, vyellowish to orange petals
(Mezhenskyj, 2009). In Japan, Korea and
China, it has been grown and used for
centuries as a food, medicine, ornamental
plant (Mezhenskyj, 2015; Sahin, 2020;
Turkiewicz et al., 2020).

The fruits have different shapes, weight
and are rich in chemical composition.
They are wused in the food and
pharmaceutical industries (Mezhenskyj,
2004, 2015; Rumpunen, 2010; Nahorska
et al., 2014; Kaufmane and Ruisa, 2018).
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Kaufmane and Ruisa, 2018). AnoHckaTta
Or0NA ce u3non3Ba Kakto 3a Npou3Bof-
CTBO Ha NMoAoBe, Taka v B naHawadTH1A
Am3aliH, 3a AeKopaTuBHU Lenun n 6oHcaii.
Xpactute wmsrnexgar ocobeHo gobpe B
rpagvHata npes nepuoja Ha ubdTex, B
paHHa nponeT, Korato K/OHKATE My ca
obcunaHn ¢ pgeceTky, CTOTUUM LIBETOBE
(Mondeshka, 2005). Crnopes Rumpunen
(2010) npn Chaenomeles sp. morat ga ce
Habnogasat A0 6 LBATa B efHa LBeTHa
MbhKa pas3nosioKeHn Ha ABY- U TPUrOAULLIHU
KNOHKK, AokaTto Mezhenskyj et al. (2019) ca
Ha6nopasann ao 10 updata. B rpaguHc-
KATe KOMMNO3uLMK, SIMOHCKaTa ANs ycnew-
HO ce KoMbuHMpa C dop3nuus, aekopa-
TUBHWU 6ajemu, AeKOpaTUBHWU WUM/I0/IUCTHU
BMAOBE, cnupesi, MaxoHUs u Ap. ABTopu
kato Mezhenskyj (2009), Rumpunen and
Garansson (2003) ca yctaHoBuAK, Yye nJio-
posete oT Chaenomeles sp. MNpupasat
MHOro gobpu kayectsa u ce npuemar ot
notpebutenute B pas/iMuHU NPOLYKTN —
chagonepn, nMMoHaza, cnanka u ap.

B Bbbarapmss Chaenomeles sp. e
LUMPOKO pa3npoCcTpaHeH KaTo AekopaTuB-
HO pacTeHue oT kpasa Ha XIX B., Ha4anoTo
Ha XX B., HO eaBa npe3 nocsegHuTe
roguHW 3anoysa fa ce nonynspusvpa u
KaTo oBowHa kyntypa (Mondeshka, 2005;
Mihova, 2016).

C HacToAWOoTO Wu3cnefBaHe Ccu
nocTaBuMxme 3a Les fa NpoyyuM LeHHUTe
[JEeKopaTUBHU KayecTBa Ha HAKOW reHoTu-
nose ot Chaenomeles sp. L., pa3npocTtpa-
HeHn B panoHa Ha LleHTpanHa CTtapa
naaHuHa B buvarapus.

MATEPVAT N METO4N

W3cnepgBaHmATa ca  npoBefeHu
npe3 nepuoga 2017-2018 r. Ha TepwuTo-
pusata Ha obuwmHa [psHoBo, abpoBcka
obnact. PalioHbT ce Hamupa B LleHTpan-
Ha CesepHa bBbwbarapua npu Hagmopcka
BMCOYMHA Ha pas/inyHuTe TepeHn ot 230
m o 680 m. OCHOBHMAT TUMN MOYBWU ca
CVBMW TOPCKW. B noOKpariHWHUTE Ha HAKOW
KBapTasiM Ha rp. [JpAHOBO M OKOJIO CeNCKu
nbTULLA, MPU eKcneauLUMOHHOTO NpoyYyBa-
He ca OTKpUTW U onucaHu 5 reHotuna ot

Japanese quince is used both in fruit
production and in landscape design, for
decorative purposes and bonsai.

Shrubs look especially well in the garden
during the blossoming period, in early
spring, when its branches are strewn with
dozens, hundreds of blossoms (Mondeshka,
2005). According to Rumpunen (2010) in
Chaenomeles sp. up to 6 blossoms can
be observed in one flower bud located on
two- and three-year-old twigs, while
Mezhenskyj et al. (2019) observed up to
10 blossoms. Japanese quince is success-
fully combined in garden compositions
with  forsythia, ornamental almonds,
ornamental conifers, spirea, mahonia etc.
Authors such as Mezhenskyj (2009),
Rumpunen and Garansson (2003) have
found that the fruits of Chaenomeles sp.
give very good qualities and are accepted
by consumers in various products — ice
cream, lemonade, jam etc.

In Bulgaria Chaenomeles sp. was
widely used as an ornamental plant since
the late 19th century and early 20th
century, but it has become popular as a
fruit crop only in recent years
(Mondeshka, 2005; Mihova, 2016).

The objective of the present study
was to examine the valuable decorative
qualites of some genotypes of
Chaenomeles sp. L., distributed in the
region of the Central Balkan Mountain in
Bulgaria.

MATERIAL AND METHODS

The studies were conducted in the
period 2017-2018 on the territory of
Dryanovo municipality, Gabrovo region.
The region is situated in the Central
Northern Bulgaria at an altitude of various
terrains from 230 m to 680 m. The main
type of soils is gray forest. During an
expedition study were found and
observed 5 genotypes of Chaenomeles
sp. in the outskirts of some neighbor-
hoods of the town of Dryanovo and along
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Chaenomeles sp. PacTeHusTa ca Ha BUAW-
Ma Bb3pacT Hag 20 roguHu 1 ca mnspact-
Hasim 6e3 arpoTeXHUYECKN MeponpuaTrS.
MNpocnegeHn 1 onucaHn  no
Rumpunen (2002) n Mezhenskyj et al.
(2019) ca cnegHWTE NokasaTesiu:
- Pasvepn 4 o6em Ha xpactute, m®
n34ncneH no oopmynara 3a nonyccepa

V=112 .m.d°,

KkbaeTo it = 3,14; a d - cpeeH AgMameTbp;
- [Ob/mKuHa Ha wunoeeTe, cm;

- ®opma, no3vuma K obarpAHe Ha
BEHYenmcrTyeTara,;

- JuameTbp Ha LBeTa, cm;

- Bpoii uBeToBe Ha IMHEEH M.

MonyyeHuTe gaHHM ce 06paboTeHu
ctatuctmyeckm no Lidanski (1998) u
nporpamu Ha Microsoft Excel.

PE3YJITATU N OBCBXXOAHE

JlekopaTuBHMTE KayecTBa Ha XeHO-
Mefneca ce onpegensTt B ronsma creneH
OT obema Ha XxpacTa, rIbcTOTara Ha
uBeTyeTata M okpackata Ha LBeToBeTe
onpefens Tuna Ha naHAWwagTHOTO UM
NPUIOXKEHNE Ha MasikKm LBETHU M/IOLN,
annuHeymMu, 3ef1eHn orpaam.

Mo Bpeme Ha ekcneguuusita ca OT-
KPUTU 1 OnNucaHu NeT reHoTuna oT SAMOoH-
cka awona B [abposBcka obnacT. Ycta-
HOBEHO € Tro0/sIMO pa3Hoobpasne Ha
Chaenomeles sp. no oOTHOWeEHME Ha
pasmepuTe 1 popmaTa Ha xpacTuTe, 1 Ha
nnogoBeTe. XapakTepHa 6M0o/I0rMYHa 0co-
6EHOCT NpPX BCUYKM MPOYYEHU eK3eMM/is-
py € HANIMYNETO Ha OTPBbHABAHE.

Mo oTHOLIEHWEe Ha BMUCOYMHATA Ha
XpacTuTe ce yCTaHOBMXa CbLIECTBEHU pas-
IMYNA NPU OTAENHUTE ONUCAHW EK3eMMnsi-
pu (Tabnuual). C BMcouYnHa nog 1 m ca
reHotun Ne3 — 0,86 m, crieaBaH o1 Ne 1 —
0,96 m. Cnopeg knacudmkauusita npeg-
noxeHa ot Rumpunen (2002) n gonbHe-
Ha oT Mezhenskyj et al. (2019), 6uxme
MOIM fa rm OTHeceM KbM rpynata Ha
HMCKOpacCTAWNUTE ANOHCKU Atonu. C Hai-
rosiiMa BMCOYMHA Ha XpacTa ce oTnun4a-
BaT Noe 5—-1,90 m n Ne 4 — 1,87 m, KoUTo

rural roads. The plants are of visible age
over 20 years and have grown without
agrotechnical events.

The following indicators were
observed and described according to
Rumpunen (2002) n Mezhenskyj et al.
(2019):

- Size and volume of shrubs, m?®
calculated by the hemisphere formula

V=1/12.7T.d°3

where T =
diameter;
- Length of thorns, cm;
- Shape, position and colour of petals;
- Diameter of blossom, cm;
- Number of blossoms per linear m.

The obtained data were processed
statistically according to Lidanski (1998)
and Microsoft Excel programs.

3.14; and d is the average

RESULTS AND DISCUSSION

The  decorative  qualities  of
chaenomeles are largely determined by
the volume of the bush. The density of
blossoms and their colour determine the
type of their landscape application in
small flower areas, rock gardens, green
fences.

During the  expedition, five
genotypes of Japanese quince were
discovered and described in the Gabrovo
region. A large variety of Chaenomeles
sp. in terms of size and shape of shrubs
and fruits were found. A characteristic
biological feature of all studied specimens
is the presence of thorns.

Regarding the height of shrubs,
significant differences were found in the
individual described specimens (Table 1).
Genotype No3 (0.86 m) was less than 1 m
0.86 m, followed by No 1 (0.96 m).
According to the classification proposed
by Rumpunen (2002) and supplemented
by Mezhenskyj et al. (2019), they could be
referred to the group of low height
Japanese quinces. The highest shrub was
found in No 5 (1.90 m) and No 4 (1.87 m),
which belong to the large height Japanese
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cnagaTr KbM BUCOKOPaCTALLUTE AMOHCKU
aronn. Cbe cpegHa BucoumnHa (ot 1,0 go
1,5 m) nonaga reHoTun Ne 2 ¢ 1,36 m.

Mo OTHOWeHMe Ha LWKUpoYMHa Ha
XpacTute ce yCTaHOBM, 4ye T4 Bapupa B
rpaHuumre ot 1,20 m npu reHoTun Ne 2 fo
2,05 m npu Ne 5. OT aHanu3a Ha faHHuTe
ce BMWXAa, Ye KbM rpynata Ha XeHoMesiecu
C wupokm xpacTtn cnagat Ne 5, Ne 4 n Ne 2.

quinces. Genotype No 2 (1.36 m) was
classified as medium height (from 1.0 to
1.5 m).

The width of shrubs varied in the
range from 1.20 m for genotype No 2 to
2.05 m for No 5. The data analysis shows
that the group of No 5 No 4 and No 2
belong to the group of wide chaenomeles
shrubs.

Ta6r||/|u,a 1. Pasmepm Ha XpacTtunuTte OT XeHOMeETIeC N Ob/DKNHA Ha lWnnoeeTe

Table 1. Shrub sizes and length of thorns

eHoTmn Ne BucouunHa Ha LUnpoumnHa Ha ObmkuHa Ha
Genotype xpacTa, m xpacTa, m LUMrnoBeTe, cm
No Height of shrubs, m Width of shrub, m Length of thorns, cm
1 0,96 1,40 1,14
2 1,36 2,00 1,00
3 0,86 1,20 0,93
4 1,87 2,00 0,95
5 1,90 2,05 1,15

OTpbHABaHe ce Habnwogasa v npu
neTTe reHoTuna, Karo Ab/KMHaTa Ha LWu-
nosete um Bapupa ot 0,93 cm npu Ne 3
0o 1,15 cm npu Ne 5. FlonamaTa BUCOUYMHA
Ha xpactute npy reHotun Ne 4 u Ne 5 m
npasu NOAXOAALLM 3a U3N0N3BaHETO UM B
naHawaTHUSA AM3aliH KaTo XUBWU MnaeTo-
BE U JeKOpaTUBHU CTEHW WU BKOYBaHe-
TO UM B CeJieKUusa C TakaBa HaCO4YeHOoCT.

O6eMDBT Ha XpacTuTe e BaXeH Mo-
Kazaren u e yHKUUS OT TEXHUTE pasme-
pn. C Haii-manbk o6em — nog 1 m® ot
uscnegsaHnTe 5 reHotuna ce otavyasar
xpactute Ha Ne 3 u Ne 1 n ¢ obem Hapg 2
m® — Ne 2, Ne 4 n Ne 5, koeTo r1 onpegens
KaTo pacTteHus c ronam obem (Purypa 1).

2,5

(oY
w

Volume, m?
=

2
o0 H
1 2

Thorns were observed in all five
genotypes, as the length of their thorns
varied from 0.93 cm in No 3 to 1.15 cm in
No 5. The large height of shrubs in genotype
No 4 and No 5 makes them suitable for
use in landscape design such as hedges
and decorative walls or to include them in
a selection with such a focus.

The volume of shrubs is an important
indicator and is a function of their size.
The smallest volume in the 5 studied
genotypes, which is less than 1 m®, was
distinguished in shrubs No 3 and 1, while
a volume of more than 2 m® was observed
in No 2, No 4 and No 5, which defines them
as plants with large volume (Figure 1).

Genotype

®ur. 1. O6em Ha xpacTuTe, m°
Fig. 1. Volume of the shrub, m®
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[JaHHuTe 3a xapakrepucTtukara Ha
uBeTyeTara ca npegcraseHn B Tabnuua
2. CbC cBOOOAHO pasnosioKeHNe Ha BEH-
yenuctyetata ca reHotmnose Ne 1 n Ne 4,
Jonvpalim ce BeHuenucTyeTa uMart reHo-
Trnose Ne 2 n Ne 3, gokato npu Ne 5 Te
ca npunokpusaty ce. OTHOCHO dhopmaTa
Ha BeHuyesMcTyeTaTa NO-4ecTo cpellaHa
e Kpbrnara, cnegsaHa oT enuncoBuaHa-
Ta. O6arpAHeTo Ha LBeToBeTEe € OT
CBET/I00paHXeBO [0 TbMHOOPaAHXEBO,
Kato camo npu reHotun Ne 5 e ¢ TbMHO
p0O30BM LBETOBE.

Data on the characteristics of
blossoms is presented in Table 2. The
petals of No 1 and No 4 were with free
position. The petals of genetic types No 2
and No 3 came into contact, while in No 5
they overlapped. The round shape of
petals appeared more often, followed by
elliptical one. The colour of blossoms
ranged from light orange to dark orange,
and only in genotype No 5 it had dark pink
blossoms.

Tabnuua 2. XapakTepucTrKa Ha LiBETOBeTe

Table 2. Characteristics of blossoms

[eHoTmn Ne [lo3numsa Ha BEHYENUCTYETO $Popma Ha BeHYeNnncT4eTo Okpacka
Genotype No Position of petals Shape of petals Colouration

1 cB060OHN enuncoBmaHa CBET/I00paHXeBa
free position elliptical light orange

2 aonupaium Kpbrna CBET/I00paHXeBa
round round light orange

3 [Jonupawm Kpbrna TbMHOOpaHXeBa
in contact round dark orange

4 cB060OHN enuncoBuaHa CBET/I00paHxXeBa
free position elliptical light orange

5 npunoKprBaLLm Kpbrna TbMHO PO30Ba
overlapping round dark pink

BpoAT Ha LBETOBETE, HAa JIMHEEH
MEeTbp OKasBa ro/IIMO 3Ha4yeHue BbPXY
JekopaTuBHUA edekT Ha reHoTuna. [aH-
HWUTE 3a TO3W nokasatesn ca npeacTaBeHu
Ha ®durypa 2.

{ e

The number of blossoms per linear
meter is of great importance on the
decorative effect of the genotype. Data on
this indicator are presented in Figure 2.

our. 2. Ob6arpsiHe Ha UBeTOBeTE

Fig. 2. Colouration of blossoms

MpoyyBaHWTE rEHOTUNOBE CE OT/U-
yaBaT C rosisiM GpOii LIBETOBE Ha JIMHEEH
METbp KaTO Bapupar B LUMPOKU FpaHuLu.

The studied genotypes are
characterized by a large number of
blossoms per linear meter and vary
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Hali-ronsim 6poii LuBeToBe € OTYETEH MpK
reHotun Ne 1 (151.65), cnegBaH oOT
reHoTunose Ne 5 (141.40) n Ne 4 (140.50).
Hali-manbk, ce Habnwgasa npu reHoTun
Ne 2 (70.35) (durypa 3).

widely. The highest number of blossoms
was reported in genotype No 1 (151.65),
followed by genotypes No 5 (141.40) and
No 4 (140.50). The smallest was observed
in genotype No 2 (70.35) (Figure 3).

o1.
m2.
os.
@4,
HS.

dwur. 3. bpoit yBeTyeTa Ha IMHEEH METBHLP
Fig. 3 Number of blossoms of linear meter

[JnamMeTbpbT Ha UBETOBETE € efHa
OT Hall-BaXXHWUTE Ka4yeCTBEHMW XapakTepuc-
TMKM onpegensia gekopaTuBHata CTol-
HOCT Ha efAHO pacTeHue. lMpu npoy4Ba-
HEeTO Ha neTTe reHoTuna Hakh-ronemuaTt
AvamMeTbp Ha uBeTa ce Habnwgasa npu
reHotun Ne 2 (4.70 cm) no Mezhenskyj et
al. (2019) cnaga kbM rpynaTa c eapu LBe-
ToBe (Hag 4.5 cm B AnameTbp), cneasat
reHotun Ne 5 (4.23 cm) u no-MasTbk
AnameTbp Ha ugetaTa (4.2 cm) (Tabnuuya
3). OcTaHanuTe reHOTUNOBE cnagaTt KbM
rpynaTta cbC CpefHOo eapv LBETOBE.

The diameter of blossoms is one of
the most important quality characteristics
determining the decorative value of a
plant. In the study of the five genotypes,
the largest blossom diameter was
observed in genotype No 2 (4.70 cm)
according to Mezhenskyj et al. (2019) as it
belongs to the group of large blossoms
(over 4.5 cm in diameter), followed by
genotype No 5 (4.23 cm) and a smaller
diameter of blossoms (4.2 cm) (Table 3).
The other genotypes belong to the group
of average-sized blossoms

Tabnuua. 3. CpefieH AnameTbp Ha LBeToBeTE, CM
Table 3. Average diameter of blossoms, cm

[eHoTun

Genotype N 1 2 3 4 5

Min 3.20 4.40 3.50 3.70 3.80
Max 4.20 5.00 4.30 4.20 4.60
Average 3.78 4.70 3.92 3.97 4.23
SD 0.18 0.16 0.16 0.19 0.25
CcVv 20.54 28.60 23.82 21.17 17.16
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OnncaHnTe reHoTUNOBE ce oT/nva-
BaT C 0OWMEH MPOABL/MKMTENEH LbATEX,
OEMOHCTpMpaT BMUCOKa AekopaTuBHa CTOW-
HOCT, pa3nnyHo obarpsiie Ha BEHYesNNCT-
yeTata (CBET/I0 [0 TbMHO OPAaHXEBO,
TbMHO po30B0). Te npeacTaBnsBaT NHTe-
pec 3a No-npoAb/HKUTENHO NpPoy4YBaHe U
npenopbyYBaMe fa Ce CbXPaHsiT B KOMEK-
UMs 1 onasaT OT yHuLWoXaBaHe. MoraT ga
6bAaT BK/IOYEHN BbB BUAOBOTO pasHo-
obpasve 13Noni3BaHO B rpajckara NaHg-
wadTHa apxXMTeKTypa, NOCTUrankm makcu-
MasieH ecTeTUYeCKN BUA, C KpacuBM LBe-
TOBe, B ;OMOBETE W/N B rpajcka cpeaa.

N3BOAM

HanpaBeHa e KOMMjeKCHa oueHKa
Ha [ekopaTMBHUTE KayecTBa Ha NneT reHo-
Tvna Chaenomeles sp.YcTaHOBEHO e rons-
MO paHoobGpa3une no chopmara Ha LBeTa,
oKpacka 1 NpoAbL/KUTENTHOCT Ha UbdTe-
Xa npu pasnnmyHuTe opmu ANOHCKa Ato-
nsa. Mpu npoyyBaHeTo Ha neTTe reHoTuna
OT siNoHcKa Atons B MabpoBcka obnacT ce
yCTaHOBM ronsima BapmabusiHoOCT Mo OTHO-
WEeHNe Ha pasmepuTe K gopmara Ha
XpactuTe, AMameTsp Ha UBeTa, obarpsiHe
Ha BeHuyenucTyeTarta. XapakrepHa 6uoso-
rMYHa 0COBEHOCT NPU BCUYKUTE NPOYYEHU
pacTeHuss e OTPbHSABaHE Ha XpacTuTe.
W3cnepBaHnTe neT reHotMna npeactas-
nsaBaT UHTEpec 3a Mo-NPOAb/KNTESTHO
npoyysaHe n TpsibBa [a Ce CbXpaHAT B
Konekuust 1 onasst. MpeactaBnsBart UHTe-
pec 3a Mo-NPOABL/XUTENHO MNpPOy4YBaHe W
npenopbyBame fa ce CbXPaHsiT B KOSIEKLYSI.
Morat ga 6bgat M3non3BaHu B rpagckata
naHawadTHa  apxuTekTypa, nocTuraiikum
MakcUMasieH ecTeTU4ecKu BuA, C Kpacueu
LiBeTOBE, B JOMOBETE WU B Fpajcka cpeaa.

The described genotypes are
characterized by abundant long term
blossoming period, demonstrate high
decorative value, different colour of petals
(light to dark orange, dark pink). They are
of interest for a longer study and we
recommend that they should be stored in
a collecton and protected from
destruction. They can be included in the
species diversity used in urban landscape

architecture, achieving maximum
aesthetic appearance, with beautiful
colors, in homes or in urban

environments.

CONCLUSIONS

A complex assessment of the
decorative qualities of five genotypes of
Chaenomeles sp was made. A large
variety in the shape of blossom, colour and
duration of blossoming period in different
types of Japanese quince was found. The
study of five genotypes of Japanese
quince in the Gabrovo region revealed great
variability in terms of size and shape of
shrubs, diameter of blossoms, colour of
petals.

A characteristic biological feature of all
studied specimens is the presence of
thorns. The five genotypes studied are of
interest for a longer study and should be
stored in a collection and preserved. They
are of interest for a longer study and we
recommend that they should be stored in
a collection. They can be used in urban
landscape architecture, achieving maximum
aesthetic appearance, with  beautiful
blossoms, in homes or in urban
environments.
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PE3IOME

Mpoy4yeHo e BUSAHMETO Ha copTa u
npoueca Ha CbxpaHeHue npu 3ampaseHu
YCNOBMSA Ha [Ba PEeMOHTaHTHW copTa
Masimim  Lyulin m Autumn bliss Bbpxy
CTabuNHOCTTa Ha LBeTa U KauyeCcTBEHUTE
LBETOBM XapaKTEPUCTMKN Ha N0J0BETE.

N3cnepgBaHnTe COpPTOBE  MaslMHU
Lyulin 1 Autumn bliss ca oTrnegaHn u
npefocTaBeHN OT KOMEKLMOHHO Hacaxe-
HMe Ha WIHCTUTYT MO MJIaHWHCKO >KUBOT-
HOBBACTBO U 3eMefienine - TPOosiH.

CbxpaHeHMeTo npu  3ampaseHu
ycnosus -18°C 3a 12 meceua M UHCTPY-
MEHTa/IHOTO M3MepBaHe Ha LuBeTa ca
npoBefeHn B VIHCTUTYT NO KOHCepBUpaHe
N KA4YeCcTBO Ha xpaHuTe - M10BauB.

YCTaHOBEHO €, Ye C Hali-ctabuneH
UBAT MO BPEME Ha CbXpaHeHue e copT
Autumn bliss cnep 12 meceua Ha cbxpa-
HEHME MpU MPONETHO-ATHOTO NAodo4a-
BaHe. [lepnoAbT Ha CbXpaHEHWE He OKas-
Ba B/IMSIHWE BbPXY CTabUMHOCTTa Ha LBe-
Ta Npu peMOHTaHTHUA copT. MNepruoabT Ha
nnogofaBaHe okasBa B/IUSHWE BbPXY
LBETOBUTE XapakTepucTukM Ha nnogose-

SUMMARY
The impact of the cultivar and the
process of storage under frozen

conditions of two remontant raspberry
cutivar 'Lyulin’ and 'Autumn bliss’ on the
colour stability and quality colour
characteristics of fruits were studied.

The studied raspberry cultivars, such
as 'Lyulin’ and 'Autumn bliss’ were grown
and provided by a collection plantation of
the Research Institute of Mountain
Stockbreeding and Agriculture - Troyan.

Storage under frozen conditions
-18°C for 12 months and instrumental
colour measurement were carried out at
the Institute of Food Preservation and
Quality - Plovdiv.

It was found that 'Autumn bliss’
cultivar had the most stable colour after a
12-month storage during spring-summer
fruit-bearing. The storage period did not
affect the colour stability of the remontant
cultivar. The fruit-bearing period affected
the colour characteristics of the fruit.

With statistically indistinguishable values
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Te. CbC CTATUCTUYECKN Hepasmummu
CTOMHOCTM Ca KayeCTBEHWTEe nokKasarenu
HacMTEHOCT Ha LUBeTa W LBETEH TOH,
KakTo M KOMIMYECTBEHWUTE CTOMHOCTU Ha
YyepBeH M XBbAT LBETOBW TOH Ha Nogo-
BeTe. COpTbT M NapamMeTpuTe Ha cbxpa-
HeHue Ha NNoJoBETE He OKa3BaT B/USHUE
BbpPXY rope NoCOYeHU LIBETOBM XapakTte-
pUCTUKMN.

Mpu copt Lyulin ce Habnwpgasa
3HauMTeNHa UBeToBa pasfvka Ha nnogo-
BeTe CbxpaHeHu 12 meceua npu 3ampa-
3€HW YC/0BKA OT NPOJIETHO-NATHOTO MJI0-
JojaBaHe CnpsAMO npsicHata CypoBUHA.
ChblEeCTBEHO HamansiBa YepBEHUAT W
XBJTUAT LBETOBM TOH Ha M/040BeTe Mnpu
CbXPaHEeHNeTo 1M NPK NBbPBOTO MIoAoAa-
BaHe, kaTo B/IMSHME OKa3Ba BPeEMeTO Ha
CbXpaHeHue. HesHaunTenHu ca NpoMeHu-
Te npy KayecTBeHWTEe LBETOBU napamert-
pv Ha nnoJoBeTe U OT ABaTa nepvoa Ha
nnogoAaBaHe Mo nokasarenn HacMTeHOCT
Ha uBeTa M LBEeTOBM TOH. [laHHWTEe nokas-
BaT, Ye MpW CbXpaHeHuTe NaoJoBe OT BTO-
poTO nsiogoAaBaHe Mo rnokasaren ApKocT
Ha uBeTa ce yBennyasa CrNpsAMO MpPecHU-
Te nnopose. Obulata UBeTOBa pas/nka
npu naogoBeTe OT BTOPOTO n/iogojaBaHe
e Mo-masika, B CpaBHEHWe CbC CcTabw-
HOCTTa Ha nnoJoBeTe OT MbPBOTO N10A0-
JaBaHe Ha copTa. BnusHve okassa cop-
TbT C Nepunoja Ha N1o40AaBaHeTo.

KnrouoBu Oymu: LBETOBYU
XapakTepucTukv, LIBETOBM TOH, MaUluHMK,
COpT, NepPNOAMN Ha N1ofoAaBaHe

YBO/,

Mpy ManuHMTE CbLLECTBYBAT T.Hap.
PEMOHTaAHTHU COPTOBE, KOWTO MoraT Aa
nnogoAasat Aga MbTW B rogmHata, KoeTo
e 6uonormyecka oco6eHOCT 1 3aBuUCK OT
HauMHa Ha pesuTbaTta UM. 3a eJHOKpaTHO
nnogoAaBaHe, pekonTata e no-rosisimMa
npes roguMHata v creg naogogaBaHeTo
npe3 eceHTa ce M3psa3BaT BCUYKN U3LbHKN
Jo ocHoBa. [Mpe3 nponetta ce npasu
npopexaaHe Ha HoBuTe 1 cnabu cTbbna.

3a AByKpaTHOTO njogoAaBaHe,
nepuoabLT € Npe3 UsnoTo fATO A0 KbCHa
€CeH, HO pekosiTata e Nno-MaJsiko.

are the qualitative indicators of colour
saturation and colour tone, as well as the
quantitative values of red and vyellow
colour tone of the fruit.

The cultivar and storage parameters of
frut did not affect the colour
characteristics mentioned above.

"Lyulin’ cultivar showed a significant
colour difference in fruits stored for 12
months under frozen conditions from the
spring-summer fruit-bearing, compared to
the fresh raw material. The red and yellow
colour tone of fruits reduced significantly
during storage from their first fruit-bearing,
as the storage period had an impact.

The changes in the quality colour
parameters of fruits from both periods of
fruit-bearing were insignificant in terms of
colour saturation and colour tone. The
data show that in the stored fruits from the
second fruit-bearing, the colour brightness
increased compared to the fresh fruits.
The total colour difference in fruits from
the second fruit-bearing was smaller,
compared to the stability of fruits from the
first fruit-bearing of the cultivar. The
cultivar with fruit-bearing period had an
impact.

Key words: colour characteristics,
colour tone, raspberries, cultivar, fruit-
bearing periods

INTRODUCTION

There are so-called remontant
raspberry cultivars that can bear fruit
twice a year, which is a biological feature
and depends on the way they are pruned.
For one-time fruit-bearing, the harvest is
higher during the year and after fruit-
bearing in autumn, all shoots are cut to
the base. The thinning of new and thin
shoots is conducted in spring.

For double fruit-bearing, the period
is throughout the summer until late
autumn, but the harvest is less.
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MpenmMyLLecTBOTO Ha pPeMOHTaHT-
HWUTE COpTOBE, € Ye C pe3uTbara [0 OCHO-
Ba Ha M34bHK/TE BCAKA roauHa xpacrtute
ce 034paBsBart, Tbil KATO HAMa HaTpyn-
BaHe Ha 60/1eCTn N HENPUATENN, KakTo 1
n3Mpb3BaHe npes sumMara.

MpoyyBaHeTO UMa 3a e/ a oLeHu
KauecTBOoTO U cTabunHocTTa Ha LBeTa
npy PeMOHTaAHTHU MaJIMHU B 3aBUCMMOCT
OT COPTOBOTO pasnuuMe U npoueca Ha
CbXpaHeHue npuy 3ampaseHu Yc/ioBus
-18°C 3a 12 meceua.

MATEPVAT N METOON

3a nocturaHe Ha UenTa ca uscnegs-
BaHW [Ba PEMOHTaHTHW copTa MaslMHU
Lyulin u Autumn bliss, otrnegaHu n npe-
[OCTaBeHN OT KOJIEKUMOHHO HacaxieHue
Ha VIHCTUTYT NO MJI@aHWHCKO XWBOTHOBBA-
CTBO M 3emegenue - TposH. V3cneasaHeTo
e nposezeHo npes nepuoga 2019-2020 r.

CypoBUHU

CopTtbT Lyulin e egnH oT Haii-
ycToliuMBUTE GBArApPCcKM COPTOBE U Hali-
LUMPOKO pPasnpoCcTpaHeH B Hallata cTpa-
Ha. Hamupa pasnpocTtpaHeHue u WU3BbH
npegenute Ha bBbvarapya - Pycus,
Cbpbus, YkpaiiHa. B Pycus e nokasan Bu-
CcOKa YCTOMYMBOCT Ha gugumena u cpej-
Ha TO/IepaHTHOCT Ha aHTpakHo3a, nopaau
KOETO Hamupa MSICTO B aCOPTMMEHTa VM.
M3uckBaHns 3a MexaHu3upaHa 6eputba
ca: U3gbHKNTE Ja ca M3NpaBeHopacTAaLm
CbC 34paBO MPUKPENEHW MIOLHU KIOHKH,
a njogoseTe fda ca C BUCOKA MIbTHOCT,
JIECHO OTKbCBaHE U OTHOCUTESTHO APYXHO
3peeHe (Hristov et al., 1981; Kondakova
et al., 2005). Okono 70% oOT pa3xoguTe 3a
oTrNiexaaHe Ha HacaxieHusta ce [Ab/i-
XaT Ha pbyHata 6eputba. To3m copT e
CTYAOYCTOMYMB N HEMPEeTEeHLMO3eH KbM
noysata. lNnogogasaHeTo € ABa NMbTU B
rogvHata, kato npes MbpBus nepuog —
20-25 1oHU e pgocTta no-o6unHo. Mpu no-
HaCUTEHN Ha MOJIE3HN BELLECTBa MOYBMY,
[o6MBBLT OT Aekap goctura ao 1200-1600
kg. beputbata e HeobxoaMMO fa ce Uu3-
BbpLUBA BHMMATENHO U NPU Bb3MOXHOCT
B kaceTku ¢ BmectumocT go 2,5 kg, no-

The advantage of remontant
cultivars is that with pruning to the base of
the shoots every year the bushes heal, as
there is no accumulation of diseases and
pests, as well as frost in winter.

The study aims to evaluate the
quality and stability of colour in remontant
raspberry cultivars depending on the
cultivar difference and the process of
storage in frozen conditions of -18 °C for
12 months.

MATERIAL AND METHODS

Two remontant raspberry cultivars
were used to reach the objective, such as
'Lyulin’ and 'Autumn bliss’ grown and provid-
ed by a collection plantation of the Research
Institute of Mountain Stockbreeding and
Agriculture - Troyan. The study was
conducted in the period 2019-2020.

Raw materials
'Lyulin’is one of the most stable

Bulgarian cultivars and the most
widespread in Bulgaria. It is spread
outside Bulgaria - Russia, Serbia,

Ukraine. In Russia it has shown high
resistance to didymella and medium
tolerance to anthracnose, therefore it finds
a place in their range.

Requirements for mechanized harvesting
are: the shoots should be upright with
firmly attached fruit twigs, and the fruits
should be of high density, easy to pick up
and relatively uniform ripening (Hristov et
al., 1981; Kondakova et al., 2005). About
70% of the costs of growing the
plantations are due to manual harvesting.

This cultivar is cold-resistant and
unpretentious to the soil. Fruit-bearing is
twice a year, and in the first period - June
20-25 is much more abundant. In soils
more saturated with nutrients, the yield
per decare reaches 1200-1600 Kkg.
Harvesting should be conducted carefully
and, if possible, in boxes with a capacity
of up to 2.5 kg, because fruits are easily
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pagu necHOTO HapaHsBaHe Ha n/ofoBe-
Te. [Jlobpe pearvpa Ha NOYBEHO NoaxpaH-
BaHe C TOpOBE W pefoBHO HanosiBaHe,
yBenuuaBa Aobusute 2-3 MbTW OT HOpMas-
HOTO ¥ NJI0f0BeTe cTaBaT MHOIo efpu .

XapakTepucTrkn Ha copTta no cep-
Tugoukat: CopT Lyulin € pemoHTaHTEH,
T.e. NnofoAasa Aga NbTW roguilHo. Mno-
ObT OT MacoBuTe 6epuTom € CbC CpeaHo
Terno ot 3.20-3.70 g kato Hai-egpu ca
Te3n OT nbpBuUTE OGeputbn un gocturat
Terno 5.64 g. dopmara Ha nnogosete e
TbMNOKOHYCOBWAHA, a LUBETbT € UHTEH3UB-
HO 4yepBeH. OTKbCBAT ce fnecHo, 6e3 aa
Ce pasnafjart Ha CbCTaBHWUTE CU MjogyeTa
N ca NpurogHu 3a MexaHusupaHa 6eputba.
M1o40BOTO MECO e CpaBHUTENHO NNBLTHO,
COYHO, CNajKo-knuceno, ¢ 4o6bP A0 MHOTO
[06BbP BKYC M ymepeH apomar. 3a NAaTHO-
€CeHHO nnojojasaHe 3anoysar Aa 3peaT
KbM 25 aBryct, a nocnefHute gospssart
0o kbm 10-15 oktomBpu, kato 83-85% ce
npuéupar [0 Kpas Ha cenTemBpu 3a
TposiHCKMA paiioH. MNogoBeTe OT NATHO-
eceHHaTa pekosiTa He ce obpasysBaT Ha
MWUHaIOroAULLIHN U34BHKW, & Ha u3pacHa-
nn npes3 TekywmTe nponet v nato. no-
[JoBeTe OT MpOJIETHO-NATHATA pekosTa
3anousar fa 3pefT B Kpas Ha loHU, HO ca
no-gpebHn n ca pasnosiokeHn Ha no-
pexasn NNOAHN KNOH4YeTa. KoimyectsoTo
UM e oKono 1/3 oT NATHO-eceHHata, a
4yecTo M MNo-Masiko nopaan nospexaaHe
Ha MbNKUTE OT 3UMHUTE cTygoBe. Mnono-
BeTe Ha TO3M COPT ca MHOro noAxoAsALm
3a noeAMHUYHO 3ampassiBaHe (C0Ji0), Kak-
TO 1 3a npepaboTka (kKoMNoTK); 3a NpsicHa
KOHCymMauums n ap.

CopTbT Autumn bliss e cb3gageH
npe3 1977 r. B n3To4yHata 4yacTt Ha AHI/vS.
Knacuueckn paHHO y3psBall, COpPT MasvHW,
KOWTO e fo6pe M3BEeCTeH CbC CBOUTE M3-
KNIOYUTESTHN XapaKTePUCTUKN U KavyecTBe-
HM nnogose (Humer, 1996; Misi¢ and
Nikolic, 2003; Georgiev et al., 2007; Petrovic
and Leposavic, 2011). lnogoseTe ca
TbMHO YepBEHM C MPeBb3XOAEH BKYC U
apomar. lnogonasaHeTo 3anoysa npes
cpefarta Ha Mecel lOHM, a BTOpPOTO
nnogofasaHe 3amnoysa npes centemepwu

injured. It responds well to soil fertilization
and regular irrigation, increases yields 2-3
times more than usual and fruits become
very large.

Cultivar characteristics according to
the certificate: ’'Lyulin’ is remontant
cultivar, i. e. bears fruit twice a year. The
fruit from the large-scale harvests has an
average weight of 3.20-3.70 g and the
largest are those from the first harvests
and reach a weight of 5.64 g. The fruit
shape is obtuse-conical and the colour is
intense red. They are easily picked
without disintegrating into their constituent
berries and are suitable for mechanized
harvesting. The fruit flesh is relatively
dense, juicy, sweet and sour, with good to
very good taste and moderate aroma.
They begin to ripen on August 25 for
summer-autumn fruit-bearing, while the
latter ripen till October 10/15, as 83-85%
being harvested by the end of September
for the Troyan region. The fruits of the
summer-autumn harvest are not formed
on last year's shoots, but on those grown
in the current spring and summer. The
fruits of the spring-summer harvest began
to ripen in late June, but were smaller and
located on looser fruit twigs.Their amount
was about 1/3 of the summer-autumn,
and often less due to damage to the buds
by winter frosts. The fruits of this cultivar
are very suitable for single freezing (solo),
as well as for processing (compotes); for
fresh consumption, etc.

'‘Autumn bliss’ cultivar was created
in 1977 in the east of England. It is a
classic early ripening raspberry cultivar
that is well known for its exceptional
characteristics and quality fruit (Humer,
1996; Misi¢ and Nikolic, 2003; Georgiev et
al., 2007; Petrovic and Leposavic, 2011).

The fruits are dark red with excellent taste
and aroma. Fruit-bearing begins in mid-
June, and the second fruit-bearing begins
in September till late autumn.
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[0 KbCHa eceH. CopTbT, KaTo NOBEYETO e
camodhepTueH U He ce Hyxaae oT onpa-
wuten. MNMoaxoasuw, € n 3a KOHTeWHepHO
oTInexjaHe 1 He ce HyXxjae OT onopHa
KOHCTpYyKUMSA, 3a [fa nnojojasa Kayec-
TBEHO. PEMOHTaHTHUTE COPTOBE YECTO ce
oTrnexaar 3a efHa obunHa, eceHHa pe-
KonTa, a IeTHUTE NNo40BeE He ca TO/IKoBa
N306UHN.

MnogoseTe ca ronemMu UNn cpesHu
no pasmep, okosno 3,3 rpama, ¢ npuoéan-
3nTeNHo cdpepmyHa hopma, YepBeHo Ao
TbMHO YEepBEHO OLBETEHW, C MNPUSATEH
apomaTt 1 fo6bp BKyc. Npes3 uenusa ne-
pviog Ha nnofofaBaHeTo pasmMepbT Ha Mno-
[oBeTe ocTaBa MPaKTUYeCKN HEMPOMEHEH.

OnuTHa NocTaHoBKa:

MpuemaHeTo, CbXpaHEHMETO npwu
3amMpaseHn YC/iIoBUS M M3MEPBAHETO Ha
LUBETOBMTE MNapaMeTpu ce nposexia B
otaen  XpaHuTesiHW TexHosormn* npu
WHCTUTYT No KoHcepBupaHe W KayecTBO
Ha xpaHuTe - noBamB.

MnogoseTe ca NpueTu, COpPTUpPaHU
N MHCMNEKTMPaHW OT HapaHeHW naoLoBe U
MeXaHW4YHW NpUmecK, NocTaBeHn B Mou-
€TUIEHOBM OMaKkOBKM W 3aMpaseHn npu
-18°C BbB thpusep Premium NoFrost Ha
toupmata Liebhher 3a 12 meceua.

KonnuyecTBeHnte LBETOBU MOKasa-
TENN ca NHCTPYMEHTA/IHO M3MEPEHM C KO-
nopvmetsp “Colorgard 2000”, Ha chupma-
Ta BYK-Gardner Inc. USA. MNokasatenure
ca oTyeTeHun no cuctemara CIE Lab. Mpwu
n3MepBaHeTo ca B3eTn 3 LBETOBYU
KoopamHatu: L, a n b ; kbaeTo: L — sapkocT
Ha LBeTa; +a — YepBeH LBAT; -a —3eNeH
UBAT; +b — XbAT UBAT; -b — CUH UBAT.

KauecTBeHuUTe LBETOBM NapameTpu
ca: CTOMHOCT Ha UBETOBUS TOH WK
JOMVHMpawaTa Ab/DKMHA Ha BbjHaTa
npegctaBeHa OT CbOTHOWeEHueTo a/b;
HacuTEeHOCTTa Ha uBeTa onpegesnieHa ot
CTOWHOCTWTE Ha MHAeKca va“© +b”.

LiBeToBUTE pas3nukm mMexay otaesn-
HUTE copToBEe MNJI040BE ca onpefeneHu
CcbC cToiHocTuTe AL, Aa n Ab, a AE e
0000LEeH noka3aTen 3a KpailHata uBe-
ToBa pasnuka. Pasnukata B npomsHaTa

The cultivar, like most, is self-fertile and
does not need pollinators. It is also
suitable for container cultivation and does
not need a supporting structure to
produce quality fruit. Remontant cultivars
are often grown for an abundant, autumn
harvest, and summer fruits are not so
abundant.

The fruits are large or medium in
size, about 3.3 grams, approximately
spherical in shape, red to dark red in
color, with a pleasant aroma and good
taste. Throughout the fruit-bearing period,
the fruit size remains almost unchanged.

Experimental setting:

Acceptance, storage under frozen
conditions and measurement of coloyr
parameters were carried out in the
Department of Food Technology at the
Institute of Food Preservation and Quality -
Plovdiv.

Fruits were accepted, sorted and
inspected from injured fruits and
mechanical impurities, placed in
polyethylene packaging and frozen at
-18°C in a freezer Premium NoFrost of the
company Liebhher for 12 months.

The quantitative colour indicators are
instrumentally measured with a colourmeter
"Colorgard 2000", by BYK-Gardner Inc.
USA The indicators were reported according
to the CIE Lab system. During the
measurement 3 colour coordinates were
taken: L, a and b;where: L - colour
brightness; + a - red colour; -a - green
colour; + b - yellow colour; -b - blue
colour.

The quality colour parameters are:
value of the colour tone or the dominant
wavelength represented by the ratio a/b;
the colour saturation determined by the
values of the index va® + b®.

The colour differences between the
different fruit cultivars are determined with
the values AL, Aa and Ab, and AE is a
generalized indicator of the final colour
difference. The difference in colour
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Ha uBeTa AE ce n3uucnsaea Ha 6asaTa Ha
LiBETOBUTE pas/IMKL Ha SAPKOCTTA, YepPBEH
LIBETOBU TOH Y XXbAT LIBETOBMW TOH:

AE =V AL? + pa ®+ Ab 2

KbAeTo:
AL:L]_Z—LO
Aa=a12 - do
Ab= b12 - bo
“0"- cypoBuHa ( cTaHaapT)
“12” 3ampaseHn nsogose cnep 12
MECEYHO CbXpaHeHve

3a BU3yasIHO He Bb3NpuemaHe Ha
uBetoBata pasnuka ce npuema CToii-
HocTTa AE=1.

CTOMHOCTMTE HAa U3MEpeHuTe uBe-
TOBW MoKasaTenu no NoCoYeHNTe KOopan-
HaTM ca CpefHO apuTMETMYHM OT Tpu
napanenHn usmepBaHus. 3a ob6paboTka
Ha noJslyyeHuTe pe3ynTaTu ca NpPUIoKEHN
efHOhaKToOpeH n ABYyaKTOpeH aucnep-
cunoHeH aHanus (Excel).

PE3YJITATN N OBCbXAAHE

CroliHoctute Ha CIE Lab uBeTtoBu
KoopguHaTtu Ha nnogoseTe OT m3bpaHute
COpTOBE Ma/IMHM ca MnpefcTaBeHn Ha
burypn 1, 2, 3,4 1 5.

MbpBaTa CTOMHOCT € Ha CypOoBUHA-
Ta B [JeHda Ha nofyyasBaHeTo, BTOpaTa
CTOMHOCT € Ha PEMOHTaHTHUTE COPTOBE
MasIMHNW  CcbXxpaHeHu npu -18°C Ha
NPONEeTHO-NATHOTO  NofoAaBaHe, a
TpeTrara CTOMHOCT € Ha PEeMOHTaHTHUTE
COPTOBE Ma/IMHN CbXpaHeHu npu -18°C
npu NATHO-ECEHHOTO NJ1040AaBaHe.

3a ABaTa mnscnejsaHu copta usme-
peHuTe CTOMHOCTM Ha SApKocTTa HAMa
3HAUYMMM pas/iMkn OT [EeHA Ha npuemaHe
Ha cypoBuMHaTa CcnpsmMo 12 MeceyHOTO
CbxpaHeHue npu -18°C Ha nMbPBOTO
nnogofasaHe (P> 0.05). MNMpepoctaBeHute
M 3aMpaseHun npobu OoT BTOPOTO MNI0A40-
[JaBaHe 1 3a [Barta copTa ce Habnwogasa
CTaTUCTMYECKO pas3/iMunMo yBesnyeHune
Ha APKOCTTa Ha LBeTa, KOeTo Ce AbJ/IKU
Ha BpeMeTo Ha COpTOBOTO NnofofaBaHe
(P< 0.05). CbxpaHeHueTo npu -18°C 3a 12
MeceLa, Oka3Ba B/MsHME camMo Ha nnojose-
Te OT BTOPOTO nnogogasaHe (®urypa 1 u 2).

change AE is calculated based on the
colour differences of brightness, red
colour tone and yellow colour tone:

1)

where:

AL = L12 _LO
Aa = ajp- Ao
Ab = b12 - bo

"0" - raw material (standard)
"12" - frozen fruit after a 12-month storage

For visual non-perception of the
colour difference, the value AE=1 is
assumed.

The values of the measured colour
indicators at the indicated coordinates are
arithmetic mean of three parallel
measurements. One-way and two-way
analysis of variance (Excel) were applied
to process the obtained results.

RESULTS AND DISCUSSION

The values of CIE Lab colour
coordinates of fruits of the selected
raspberry cultivars are presented in
Figures 1, 2, 3, 4 and 5.

The first value is the raw material
on the day of receipt, the second value is
the remontant cultivars of raspberries
stored at -18°C on spring-summer fruit-
bearing, and the third value is the
remontant cultivars of raspberries stored
at -18°C on summer-autumn fruit-bearing.

For both studied -cultivars, the
measured values of brightness did not
differ significantly from the day of receipt
of the raw material compared to 12-month
storage at -18°C of the first fruit-bearing
(P> 0.05). The provided and frozen
samples from the second fruit-bearing for
both cultivars showed a statistically
significant increase in colour brightness,
which is due to the time of cultivar fruit-
bearing (P <0.05). Storage at -18°C for 12
months affected only the fruits of the
second fruit-bearing (Figures 1 and 2).
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MoTBbpXAaBa ce, Ye CbXpaHeHue-
TO Npu 3ampas3eHu YC/IOBUS He OKa3Ba
B/IMSIHUE Ha sAPKOCTTa Ha LUBeTa Ha
nnogoBe Npu 12 MeceyHo CbxpaHeHue oT
NbpBOTO NAogogasaHe (P> 0.05).

fruit-bearing

ET

5
0
15
10
5
o
Lywdin
bearing

dur. 1. ApKOCT Ha LBeTa Ha njogose
oT copT Lyulin B 3aBucmmocT OT
nnogofaBaHeTo MO BpemMe Ha 12
MeCeYHO CbXxpaHeHue

Fig. 1. Colour brightness of ‘Lyulin’
cultivar, depending on fruit-bearing,
during a 12-month storage

Lyulin 12
manth
storage,
second fruit

Ha ®urypa 3 e npegctaBeHo BANA-
HMeTO Ha (hakTopuTe BBPXY KONMYecTBe-
HWA LUBETOBM MokKasaTen ApPKOCT Ha LBeTa
npu copT Autumn bliss.

C Hali-BUCOK MPOLIEHT Ha B/MSAHME
BbPXY SAPKOCTTa Ha M/o40BETE Uma Cop-
TOBOTO NnogonasaHe (99%).

It was confirmed that storage under
frozen conditions did not affect fruit colour
brightness at a 12-month storage from the
first fruit-bearing (P> 0.05).

o
Autumn bliss 12-month Auturmii bliss 12-month

storage, first fruit-bearing  storage,

Autumn bliss
sacond fruit-bearing

dur. 2. ApKOCT Ha LBeTa Ha n1oL0Be OT
copT Autumn bliss B 3aBucumocCT OT
naoAofaBaHeTOo Mo Bpeme Ha 12 meceyHo
CbXpaHeHne

Fig. 2. Colour brightness of ‘Autumn

bliss’ cultivar, depending on fruit-
bearing, during a 12-month storage
Figure 3 shows the impact of

factors on colour brightness index in
'Autumn bliss’ cultivar.

Cultivar fruit-bearing (99%) had the
highest percentage of impact on fruit
brightness.
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u fruit-bearing
® storage

1 other factors

dur. 3. BavsiHue Ha pakTopuTe BbPXY SIPKOCTTA Ha LBeTa Ha njofoBe OT copT

Autumn bliss

Fig. 3. Impact of the factors on fruit colour brightness of 'Autumn bliss’

Ha ®urypu 4 n 5 ca npeacraseHmn
KO/IMYeCTBEHUTE U KAuyeCTBEHUTE LBETO-
BV napameTpu Ha uscnegBaHUTe CopToBe
Mo BPEME Ha CbXPaHEHUETO UM.

YepBEeHMAT LBETOBW TOH Npu Masu-
HW oT copT Lyulin n npn gBete nnogona-
BaHUsA HamasisiBa Mo BPeEMEe Ha CbXxpaHe-
HMETO CnpsiIMO CypoBMHATa B [eHA Ha
nony4vaeaHe (P< 0.05). Mpwu nnogoseTe OT
ABeTe niofofasaHNs He ce ycTaHoBsBa
CTaTUCTUYECKM pasnunuma passivka npu
yepBeHus LBetoBu ToH (P> 0.05). Bnua-
HVe BbPXy CTOMHOCTMTE NpW TO3M Nokasa-
Tesn oka3Ba NepuoabT Ha CbXpaHeHue Ha
naoJoBeTe CrNpAMO AeHs Ha mnosiyyasa-
HeTo UM (P< 0.05). CToMHOCTTa Ha Xbi-
TS KOMMOHEHT Ha LBeTa HamasifaBa CcTa-
TUCTUYECKN pPas3/IM4YMMo Npu nofoBeTe
Ha 12 MeceyHOTO CbXpaHeHue OT MbpPBO-
To nnogogasaHe (P< 0.05). Ctatuctuyec-
KV Hepas/iMyMMmn ca CTOMHOCTUTE Ha Xbil-
TVA UBAT Npu naogoseTe OT BTOPOTO MJ10-
JofjaBaHe cbxpaHeHu npu 12 Meceua
CMpPsAMO MaJsIMHUTE B [EHA Ha nosyyasa-
HeTo um (P> 0.05). BnusiHme Bbpxy CTOM-
HOCTWUTE nNpW TO3M MoKasaTesn oka3Ba
nepuoabT Ha CbXpaHeHMe Ha nnojoseTte
OT NBbPBOTO MJ040faBaHe CrnpAMO [eHS
Ha nony4yaBaHeTo UM (P< 0.05).

KayecTBeHUTE nokasaresiv Hacurte-
HOCT Ha LBeTa W LBEeTEeH TOH ca cTaTuc-
TUYECKM Hepas/IMyMMn CTOMHOCTU Mpu
nscnegsanus copt Lyulin (P> 0.05).

Figures 4 and 5 show the
quantitative  and  qualitative  colour
parameters of the studied cultivars during
their storage.

The red colour tone of ’'Lyulin’
raspberries in both fruit-bearing decreased
during storage compared to the raw
material on the day of receipt (P <0.05). In
fruits of both fruit-bearings no statistically
significant difference was found in the red
colour tone (P> 0.05).

The values of this indicator are influenced
by the storage period of the fruits compared
to the day of their receipt (P <0.05). The
value of the yellow component decreases
statistically distinct in fruit from 12-month
storage from the first fruit-bearing (P< 0.05).

Statistically indistinguishable are the
values of yellow colour from the second
fruit-bearing of fruits stored for 12 months
compared to raspberries on the day of
their receipt (P> 0.05). The values of this
indicator are influenced by the storage
period of fruits from the first fruit-bearing
compared to the day of their receipt
(P <0.05).

Qualitative indicators of colour
saturation and colour tone are statistically
indistinguishable  values in  ’Lyulin’
(P> 0.05).
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dur. 4. LiBeToBU napameTpu Ha MasinHuU
oT copT Lyulin

Fig. 4 Colour parameters of ‘Lyulin’
raspberry cultivars

N3mepeHuTe KOMMYECTBEHM CTOM-
HOCTWM Ha YepBEeH W XbAT LBETOBU TOH
npu njofose oT copT Autumn bliss u 3a
ABeTe nnogojasaHua No Bpeme Ha 12
MECeYHOTO CbXPaHeHne HAMa CbluecT-
BEHU pas3nvky B cToiHocTtuTe (P> 0.05).
KauecTBeHUTE M34MCEHN MoKa3aTenun Ha
LBEeTEeH TOH M HacCWUTEHOCT Ha LBeTa ca
CTaTUCTUYECKM Hepasnnunmm un  ToBa
rnokassa, Ye rnsjofoBeTe Npu To3n COPT U
npoueca Ha CbXpaHeHue He okassar
B/IMSAHNE BBPXY rOPEnocoyYeHnTe nokasa-
Tenm (P> 0.05).

B Ta6nuua 1 ca npeacraBeHn AaHHW-
Te OT LBETOBMTE pas3/Nvkv Ha niogoseTe OT
[BaTa copTa Mo BpeMe Ha CbXpaHeHue B
3aBMCMMOCT OT N0404aBaHeTo.

- A

®dur. 5. LiBeToBM napamMeTpn Ha MaJIMHU OT
copT Autumn bliss

Fig. 5. Colour parameters of ‘Autumn
bliss’ raspberry cultivars

The measured quantitative values
of red and yellow colour tone in 'Autumn
bliss' fruits for both fruit-bearings during
the 12-month storage did not differ
significantly in the values (P> 0.05).

The calculated quality indicators of colour
tone and colour saturation are statistically
indistinguishable and this shows that the
fruits of this cultivar and the storage
process do not affect the above indicators
(P> 0.05).

Table 1 presents the data on the
colour differences of both cultivars during
storage depending on fruit-bearing.

Tabnuua 1. LiBeToBK pasninkm Ha MasinHn ot copT Lyulin n Autumn bliss
Table 1. Colour differences of raspberries of 'Lyulin’ and 'Autumn bliss’

Mpob6a / Sample AL Aa Ab  AE
Lyul!n 12 meceua Ha CbXpaHeHne NbpBo N10/joAaBaHe 038 588 -469 753
Lyulin 12-month storage, first fruit-bearing

Lyulin 12 cbxpaHeHue BTOPO naogogasaHe ) i

Lyulin 12-month storage, second fruit-bearing 329 -329 -106 4,77
Autumn bliss 12 meceua Ha cbxpaHeHue NbpPBO No404aBaHe ) )

Autumn bliss 12-month storage, first fruit-bearing 01 -1,34 08 156
Autumn bliss 12 meceua Ha cbxpaHeHvne BTOpO NnnogosasaHe 236 -142 093 291

Autumn bliss 12-month storage, second fruit-bearing
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Mpu uBETOBUTE pPa3NUKM Ha Mso-
[loBeTe Mo BpeMe Ha CbXpaHeHWeTo camo
Mo nokasares APKOCT Ha LBeTa nnofose-
Te OT MbPBOTO MJoJo4aBaHe ca C HUCKU
CTOWHOCTM CMpPsAMO NOJOBETE OT BTOPO-
TO naofgofasaHe MO BPEME Ha Cbxpa-
HeHneTo uM. [lo ocTaHanUTe UBETOBU
rnokasartenu pasfnvkute gOMUHMpAT U ca
crtatuctuyeckn sHadnmn (P< 0.05). Bnng-
HWe BbPXY Tesu napameTpu okasBa cop-
TOBOTO nnogogasaHe (P< 0.05).

O6obLieHaTa UBeTOBa  pasfiuka
AaBa MHopMaums 3a cTabunHocTTa Ha
uBeTa Ha uscneggaHvte coptose. C Hali-
BMCOKa 00006LeHa LBETOBa pas/nka n ¢
Hall-ronsma npomsiHa Ha uBeTa e copT
Lyulin cnep 12 mece4yHo CbxpaHeHue npu
MbPBOTO niogodasaHe, cnefsaH  oOT
pekonTarta cnepf 12 meceyHo cbxpaHeHue
Ha BTOpoTO nnogonasaHe (P< 0.05).

[aHH1Te OT uBeTOBUTE pas3NK1 Ha
nnogosete OT copT Autumn bliss mexay
MbPBOTO W BTOPOTO MsofdoJaBaHe Nnokas-
BaT, Ye LiBETOBUTE Pas/iMku Npu YepBeH u
XBNT LUBETOBWM TOH cCa CTaTUCTUYECKM
Hepasnnumumu (P> 0.05).

Mpun nokasartesn APKOCT CbC ChLUec-
TBEHA W HWUCKa LBeToBa pas/vka ca nso-
[JoBeTe OT MbPBOTO M/I040ABaHE Ha Ma-
nnHnTe oT Autumn bliss (P< 0.05).

Ha durypa 3 e nocoyeHO Ha KakBoO
Ce Ob/DKM Tasn pasfvka WU Koe oKa3sBa
B/IMAHVE.

Haii-ctabuneH UBAT umaTt na0[o-
BeTe Ha copT Autumn bliss cnepn 12 Ha
CbXpaHeHue Ha NbpPBOTO M/I0A0AABAHE,
cnegBaH OT Te3nm cnef 12 MeceyHo
CbXpaHeHue Ha BTOPOTO naogoAasaHe.

N3BOAN

MpoyyeHo e BANAHWETO Ha copTa u
TEXHOIOTMYHUTE NapameTpuTe No Bpeme
Ha CbXxpaHeHWe Ha [ABa copTa MasMHU
Lyulin m Autumn bliss Bbpxy kauyecTBe-
HWUTE MM noKasaTenu.

3a gBaTa copTta ce yCTaHOBU, Ye no
nokasaren SipKOCT Ha uBeTa, nepuoga Ha
CbXpaHeHMe Ha MN/o4oBeTe He OKasBa
B/IMSIHWE BbPXY CTOMHOCTUTE MpwW Nogo-
BeTe Ha MbPBOTO nnogogasaHe. Mpu nno-

In the case of colour differences of
fruits during storage only in terms of
colour brightness, the fruits from the first
fruit-bearing had low values compared to
fruits from the second fruit-bearing during
their storage. In the other colour indicators
the differences dominate and are
statistically significant (P <0.05). These
parameters are influenced by cultivar fruit-
bearing (P <0.05).

The generalized coloyr difference
gives information about the coloyr stability
of the studied cultivars. 'Lyulin’ had the
highest generalized colour difference and
the largest colour change after 12 months
of storage at the first fruit-bearing,
followed by the harvest after 12-month
storage from the second fruit-bearing
(P <0.05).

Data of colour differences of
'‘Autumn bliss’ fruits between the first and
second fruit-bearing show that in red and
yellow colour tone the differences are
statistically indistinguishable (P> 0.05).

The fruits from the first fruit-bearing
of 'Autumn bliss’ were with significant and
low colour differences according to
brightness (P <0.05).

Figure 3 shows what causes this
difference and what influences it.

The fruits of 'Autumn bliss' cultivar
had the most stable colour after 12-month
storage from the first fruit-bearing,
followed by those after 12-month storage
from the second fruit-bearing.

CONCLUSIONS

The impact of cultivar and
technological parameters were studied
during storage of two raspberry cultivars,
such as 'Lyulin’ and 'Autumn bliss’, on
their quality indicators.

For both varieties it was found that
in terms of color brightness, the period of
storage of the fruit does not affect the
values of the fruits of the first fruiting. For
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[loBeTe OT BTOPOTO NnofofaBaHe, CTOW-
HOCTUTE Ha APKOCTTa Ha LBeTa ce yBe-
imyaBaT Mo BPEME Ha CbXpaHeHWeTo,
KaTo B/IMSIHME OKa3Ba BPEMETO Ha Niogo-
JaBaHeTo VM.

KonnuectseHuTe  CTOMHOCTM  Ha
yepBeHMs LUBETOBM TOH  3HAYMTESHO
HamansBeart npu nNJofoBeTe nNpes nepuoga
Ha cbXxpaHeHue oOT copT Lyulin, gokato
npy njofoseTe OT copT Autumn bliss
CTOMHOCTMTE MeXAy MbpBOTO M BTOPOTO
nnogoAaBaHe ca NpubM3UTENTHO eHAKBY.

XXbNTUAT KOMMOHEHT Ha LBeTa ce
yBenMyaBa npu nnogoBeTe OT BTOPOTO
nnogogasaHe npu copT Lyulin, npu ocTta-
HasMTe wuscneagaHu npobu Toh e cTa-
6uneH.

KauecTBeHuTe nokasarenu Hacute-
HOCT Ha LuUBeTa W LUBETeH TOH npwu
uscneasaHute coptose Lyulin m Autumn
bliss ca cratucTnyeckn HepasnUuMmmn
CTOWHOCTMW.

Mnogoasete ot copT Autumn bliss
ca C no-gobpu LBETOBU XapaKTepUCTUKU
Mo BpeMe Ha CbXpaHeHue npu 3aMmpaseHu
yC/0BKA B CpaBHeHue cbe copT Lyulin.

C Hait-ctabuneH uBAT ca naogo-
BeTe OT copT Autumn bliss oT nNbpBOTO
nnogoAaBaHe, a C Hali HecTabuneH ca
MasiMHuTe oT copT Lyulin oT nbpBOTO
nnogonasaHe.

fruits from the second fruit-bearing, the
values of colour brightness increased
during storage, as the period of their fruit-
bearing had an effect.

Quantitative values of red colour
tone significantly decreased in fruits of
'Lyulin’cultivar during the storage period,
while the values between the first and
second fruit-bearing were approximately
the same for 'Autumn bliss’ fruits.

The vyellow colour component
increased in fruits from the second fruit-
bearing in ’'Lyulin’, in the other tested
samples it was stable.

Qualitative indicators of colour
saturation and colour tone are statistically
indistinguishable values in ’Lyulin’ (P>
0.05).

The fruits of 'Autumn bliss' cultivar
had better colour characteristics during
storage under frozen conditions compared
to 'Lyulin’.

The most stable colour was
observed in fruits of 'Autumn bliss’ from
the first fruit-bearing, and the most
unstable was in raspberries of ’Lyulin’
from the first fruit-bearing.
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PE3HOME

W3cnepgBaHn ca MecTHWTE pacTu-
TEIHN TeHeTMYHM pecypcn oT Malus sp. B
npegbankaHckusi panoH Ha rpag TposiH —
cenata benun ocwbm, Lunkoso, Yudiniuk.
YcTaHOBEHM Cca Mo-LWIMpOKopas3npocTpa-
HEHW copToBE M  opMU  AODBAKK:
KaHagcka PeHeTa, XbnT bendnbop,
3numHa 3eneHa, dopmu OT rpynara Ha
Mepywa, LWekepka, Bbenypka, LluraHka,
TposHka.

Mpoy4yeHn ca OCHOBHUTE MOPEOOo-
TMYHN XapaKTepPUCTVKN Ha M/1I040BETE Ha
5 egponnogHn reHoTuna, 3ac/yxasaliy
no-ro/ISMO BHUMaHWE: BMCOYMHA, Avame-
Tbp, Ab/DKMHA Ha ApbXKaTa, OuBeTsBaHe,
OUOXMMMNYEH aHa/IM3, BKYCOBM KayecTBa
Ha nnogoseTe. [oBeyeTo OT TAX ca C
noBULLEHA PE3UCTEHTHOCT KbM OCHOBHMU-
Te 6onectn no sA6bNKaTa, KOETO MO3BO-
NnsiBa OTrNexgaHeTo MM 6e3 npunaraHe Ha
pacTuTenHa 3awuta W M npasu noaxo-
AWy 3a 6MOIOrMYHO NI0A0NPON3BOACTBO.

KnioyoBn  aymu:  egponsiofHu
A6BIKN, AOBMKOBU COPTOBE, SAOBKOBU
reHoTUNoBe, FEHETUYHU pecypcu,
Mopdonorus, GUOXMMUYEH aHaNn3

SUMMARY

The local plant resources of Malus
sp. in the Fore Balkan region of Troyan
town — the villages Beli Osam, Shipkovo,
Chiflik were studied. The more wide-
spread cultivars and forms of apples were
established: Canadian Reinette, Yellow
Belle Fleur, Winter green, forms of the
groups of Perusha, Shekerka, Belurka,
Tziganka, Troyanka.

The main morphological
characteristics of the fruits of 5 selected
large-fruited genotypes from deserving
greater attention were studied: weight,
shape, colouration, pedicel length and
palatability of fruits. Most of them have
increased resistance of the main apple
diseases, which allows their cultivation
without applying plant protection and
make them suitable for organic fruit
production.

Key words: large-fruited apples,
apple cultivars, apple genotypes, genetic
resources, morphology, biochemical
analysis
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Mpe3 nocnegHUTe rOAMHU HapacT-
Ba MHTEPECHT KbM OMa3BaHe M Mpoy4Ba-
He Ha reHopoHAa OT KYyNTYpHM U [UBM
OBOLUHM BUOOBE, KakTO M NPOAYKTM OT
TAX. [poyyBaHeTO Ha reHoTUNoBE C Mec-
TEH Npou3xopg, No3BosisiBa Nog6op Ha BU-
[0oBe C uen onassaHe, CbXxpaHsiBaHe U no-
B/LaBaHe OWONOrMYHOTO pasHoobpasue
Ha mecTHaTta ¢onopa (Vieira et al., 2009;
Kikindonov et al., 2017; Kizekové et al.,
2017; Martincova et al., 2017). B otroBop
Ha NOBULLEHOTO TbpCeHe Ha OMOMOrnYHO
yncTU NMOAOBE, OBOLLAPUTE THPCAT anTep-
HaTMBHM TEXHOJ/IOTMN 3a TAXHOTO edekTuB-
HO MpoM3BOACTBO. EAVNH OT Hali-BaxHuTe
eTanu e OT THX € U3Mos3BaHeTo Ha 6ora-
TV (POHA, OT MECTHU FeHeTUYHN pecypcu
(Pereira-Lorenzo et al., 2018; Bozovic et
al., 2013; Dzhuvinov et al., 2016; Ferreira et
al., 2016; Kumar et al., 2019).

B MuWHanoTo 0BOWAPCTBOTO €
OCHOBEH MNOMWHBLK Ha HaceneHweTo oT
LleHTpa/iHMsa  CTapomn/IaHNHCKA  PErnoH.
Mopaan npecevyeHnss TEPeH, OCHOBHaTa
yact oT obpaboTBaemaTta 3emMs e 6una
3aeTa OT OBOLLHW HacaxieHus — cnvBem,
A6bKK, Kpywn. Hag 70 % oT A6bAKoBUTE
ObpBeTa ca 3acaxiaHun npean ocHoBasa-
HeTo Ha TK3C. Okono 1/3 ot Tax ca 060-
cobeHun kaTo 0BOLWHKM rpagmHK (lvanova et
al., 2009; Dimkova et al., 2018).

UecTo cpellaHun, Hamepunamn nogxo-
OALWLM NOYBEHO KIMMATUYHU YCNOBUSA 3a
oTrnexgaHe, OLEHEHN OT MECTHOTO Hace-
neHne n pobpe npuvetn B Npoy4yBaHWTE
paiioHn ca egponiogHn hopMu U COpTO-
Be: 3uMHa 3eneHa, TposHka, LluraHka,
KaHagcka peHeTta, JIuMOHKM, lMNepywa w
pegvua Apyru MectHu dopmn. Te ca 6u-
/1 1 BCe OLLle ca B OCHOBaTa Ha MecTHaTa
npepaboTeatesiHa NPOMULLIEHOCT — 3a
HanpasaTa Ha CylleHu nnogose, MapMma-
nagwv, coKoBe, pakusi, MEKTUH, OLET U ap.
(Vieira et al., 2009; Minev et al.,, 2011;
Dragoyski et al., 2014; Wagner et al.,
2014; Dimkova, 2015).

MecTHuTe copToBe n hopmm ce oT-
iMyaBaT NOMeEXay CW 3HAUYMTESIHO MO OTHO-
WEeHNe Ha YCTOMYMBOCTTA CU KbM €EKC-

INTRODUCTION

In recent years, there has been a
growing interest in the preservation and
study of gene pool of cultivated and wild
fruit species, as well as products from
them. The study of genotypes of local
origin allows the selection of species in
order to preserve, keep and enhance
biodiversity of local flora (Vieira et al.,
2009; Kikindonov et al., 2017; Kizekova et
al., 2017; Martincova et al., 2017). In
response to the increased demand for
organic fruits, fruit growers are looking for
alternative technologies for their efficient
production. One of the most important
stages is the use of the rich gene pool of
local genetic resources (Pereira-Lorenzo
et al, 2018; Bozovic et al., 2013;
Dzhuvinov et al., 2016; Ferreira et al.,
2016; Kumar et al., 2019).

In the past, fruit growing was the
main means of livelihood of the population
of the Central Balkan Mountain region.
Due to the rugh terrain, the main part of
the arable land was occupied by orchards
with plums, apples, pears. Over 70% of
the apple trees were planted before the
establishment of the cooperatives. About
1/3 of them are designated as orchards
(lvanova et al., 2009; Dimkova et al.,
2018).

Common large-sized forms and
cultivars, which found suitable soil and
climatic  conditions  for cultivation,
appreciated by the local population and
well accepted in the studied areas are:
'Winter Green’, 'Troyanka’, 'Tsiganka’,
'‘Canadian Reinette’, 'Limonki’, 'Perusha’
and a number of other local forms. They
were and still are the basis of the local
processing industry for making dried
fruits, marmalades, juices, brandy, pectin,
vinegar etc. (Vieira et al., 2009; Minev et
al., 2011; Dragoyski et al., 2014; Wagner
et al., 2014; Dimkova, 2015).

Local cultivars and forms differ
significantly in terms of their resistance to
extreme cold and heat, low humidity and
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TPEMHWN CTyJOBE WU TOPELuHn, Ha HUCKa
Bb3AyLWHa BNAXHOCT U rofeMun KonebaHus
Ha TemnepaTypuTe B Kpasi Ha 3umarta 1 B
HayasioTo Ha nponetta (Minev et al., 2011).
Llenta Ha HacToawmMs Tpygh e wus-
AvpBaHe Ha egponsiogHn ctapwu, 3acTpa-
WEeHN OT M34ye3BaHe MECTHW COopToBe U
hopmMmn S16BSIKM M NPOyYBaHE Ha penpo-
OYKTUBHUTE UM XapaKTepUCTUKN.

MATEPVAJT U METOOU

HacToswoTto n3cneasaHe e npose-
[EHO npe3 NATHO-eCEHHUSA nepuof Ha
2018-2020 r. MNposBefeHn ca peauua exc-
neguUMOHHN NpoyyBaHus Ha A6bAKOBUTE
copTtoBe M (hOopMU B paiioHa Ha cenata
Bankanel, benn OcbM, Yndnuk, Tepauii-
CKO ¥ npunexawute um Maxanu. Cenarta
ca pasnosioXeHU No CeBepHUTE CKNOHOBE
Ha LeHTpanHa CTapa nnaHvHa, no nope-
yneTo Ha p. benn Ocbm n npuTouuTE IA.
[bpBeTara ce oTriexgar Ha HagmopcKa
BucounHa 500-800 m, npwv HENOSIMBHU
ycnosua n 6e3 pacTuTesIHo-3awmnTHN Me-
pornpusaTuA. Noysute ca CUBU, TbMHO CK-
BU ropcku. CpefHarta roguiliHa BanexHa
cyma 3a nepumoga Ha npoyysBaHeTo e
772.03 mm.

YctaHoBeHM ca 6MOoNorMyHUTE U
MOPposIoOrMyHN 0co6eHOCTH Ha nnogose-
Te CbracHoO MeToAvkara 3a W3ydyaBaHe
Ha pacTuTeNHWTe pecypcu B OBoLLap-
cteoTo (Nedev et al., 1979). Onpegenexn
ca TexHuTe pasmepu (mm); maca (Q);
ObMKMHa Ha nfnogoBata Apbxka (mm);
ouBeTABaHe Ha njojosara Koxuua; BKY-
COBW KayecTBa; M3cnefsaH € OCHOBHUAT
UM BMOXMMUYEH CbCTaB: CyXO BELLECTBO
(%) - pedhpakTOoMeTPUYHO; O6LLX, NHBEPT-
Ha 3axap W 3axapo3a — Mo MeToga Ha
Loopn. CbabpKaHNETO Ha OpraHuyHu
KWCE/IMHN € YCTaHOBEHO 4pe3 TUTpyBaHe
¢ 0.1 N pastsop Ha NaOH; AckopbuHoBa
kncenuHa (mg/%); MektuH (Mg/%) - no
MenuTy; MN3umcneH e 3axapo-KNCenMHHUAT
uHaekc no Stanchev et al. (1958).

MonyyeHuTe AaHHM ca 06paboTeHu
CTaTUCTUYECKN Ype3 OUCMEPCUOHEH aHan3
(Lidanski, 1998) un MNporpamn Ha Microsoft
Excel.

large temperature fluctuations in late
winter and early spring (Minev et al.,
2011).

The aim of the present work is to
search for large-sized old, endangered
local cultivars and forms of apples and to
study their reproductive characteristics.

MATERIAL AND METHODS

The current study was conducted
during the summer-autumn period of
2018-2020. A number of expeditionary
studies on the apple cultivars and forms
were carried out in the area of the villages
of Balkanets, Beli Osam, Chiflik,
Terziysko and their adjacent
neighborhoods. The villages are located
on the northern slopes of the Central
Balkan Mountain, along the Beli Osam
River and its tributaries. The trees are
grown at an altitude of 500-800 m, in non-
irrigated conditions and without any plant
protection measures. The soils are gray,
dark gray forest. The average annual
precipitation for the study period was
772.03 mm.

The biological and morphological
features of fruits were established
according to the methodology for studying
plant resources in fruit growing (Nedev et
al., 1979). Their size (mm) was
determined; weight (g); fruit stalk length
(mm); colouring of fruit skin; taste
qualities; Their main  biochemical
composition was studied: dry matter (%) -
refractometrically; total, invert sugar and
sucrose by the method of Shoorl. The
organic acid content was determined by
titration with 0.1 N solution of NaOH,;
Ascorbic acid (mg/%); Pectin (mg/%) -
according to Melitz; The sugar-acid index
was calculated by Stanchev et al. (1958).

The obtained data were statistically
processed by analysis of variance (Lidanski,
1998) and Microsoft Excel Programs.
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PE3YJITATU N OBCBXXOAHE

B paiioHa Ha cenata bankaHeu,
Tepasuiicko, bBenn Ocbm, Yndavk n npu-
nexawute MM Maxaam ce cpellar MHOro
OT CcTapuTe, 3acTpalleHn OT Mn34ye3BaHe
Bngose oT Malus sp. MNMpu M3BBLPLIEHOTO
eKcneaMuNoHHO NpoyYBaHe B pervoHa ca
OTKPUTK 1 NPOYYEHUN roNsiM Bpoii MeCcTHU
hopmKn 1 copToBE , OT KOUTO Ca OTOpaHK
16 epgponnogHu ¢ Maca Hag 100g.
Cpellar ce kaTo efVHUYHN abpBeTa Uau
B CMeceHu HacaxeHus. Hain-uecto Te ca
06M1aropofeHN Ha CeMeHHa MOAJIOXKKa,
BOZeELla A0 CUEeH pacTex 1 dopMupaHe
Ha AbpBeTa C rofiemu KopoHu n aeben
CTBO/.

Ha oT6paHuTe chopmu 1 copToBe e
HanpaBeHa MoOpOMoOrMyHa XapakTepuc-
TMKa Ha naofoBeTe K ca onpejeneHun
TexHuTe KayectBa. Te ca KbCHO3peewm —
nnogoBeTe UM gocturat 6eputbeHa 3ps-
NIOCT B Kpas Ha cenTemBpu — cpefaTa Ha
OKTOMBpUW. HaAkom oT Tax kato LuraHka,
TposiHka, 3uMHa 3eneHa, lMNepywa, JIMMOH-
K1, ca pa3npocTpaHeH BbB BCUYKM YacTu
Ha obcneaBaHust panoH, AoKaTo Apyrn —
Benypkn, Lekepkn umaT cneymdgunyHo,
NOKa/IHO  pasnpocTpaHeHne B OTAE/HU
MecTopacTeHus (B pailoHa Ha c. bankaHel).

FonemMuHata Ha naoga e Hacneg-
CTBEHO 0060cob6eH 6enier Ha OBOLHUTE
BMaoBe, coptoBe, dopmn (Stoichkov et
al., 1968). PaamepuTe 1 oyBeTsiBaHETO ca
naogoBeTe Npu uscneiBaHeTo Bapupar B
LUMPOKM rpaHuumn. OCHOBHOTO OUBETSABaHe
Ha nnogoseTe e xapakTepeH Gener 3a
OoTAeNHUTE COpPTOBE, HO Ce B/use u oT
MECTOMOJIOKEHMETO Ha No4a B KopoHaTta
M OT orpsiBaHaTa OT C/TbHUETO CTpaHa.
Mpu Npoy4BaHNTE COPTOBE TE Ca C OCHOB-
HO 3e/IEHO OLUBETSIBAHE W HHAHCU KbM
XXBNTO U YEPBEHO, 40 TbMHO YEPBEHO.

Mpu egHakBu ycnoBus NogoBeTe
Ha efH1 OT TAX ca efpw, 40 MHOro egpw,
Ha Apyru — cpefHo ronemu, 3aToBa 3a ja
ce page no-ToyHa CpaBHUTENIHA OLeHKa
3a egpviHaTa Ha no4oBeTe, OTreX4aHn
B [afeHO MecTopacTeHe e u3nofssaHa
knacudmkauymaTa Ha Nedev et al. (1979).

RESULTS AND DISCUSSION

Many of the old endangered
species of Malus sp. could be found in the
area of the villages of Balkanets,
Terziysko, Beli Osam, Chiflik and their
adjacent neighborhoods. During the
expeditionary research in the region, a
large number of local forms and cultivars
were found and studied, from which 16
large-sized forms weighing over 100 ¢
were selected. They occur as single trees
or in mixed plantations. Most often they
were engrafted on a seed rootstock,
leading to strong growth and formation of
trees with large crowns and thick trunks.

The morphological characteristics
of fruits were made on the selected forms
and cultivars and their qualities were
determined. They are late ripening as
their fruits reach harvest maturity in late
September or mid-October. Some of
them, such as 'Tsiganka’, 'Troyanka’,
'Winter green’, 'Perusha’, 'Limonki’, are
distributed in all parts of the surveyed
area, while others, such as ’'Belurka’,
'Shekerki’ have a specific, local
distribution in some localities (in the area
of the village of Balkanets).

The fruit size is a hereditary feature
of fruit species, cultivars, forms (Stoichkov
et al., 1968). The size and color of the fruit
in the study varied in a wide range.

The main fruit colour is a characteristic
feature of the individual cultivars, but is
also influenced by the location of the fruit
in the crown and the sunlit side. The
studied cultivars are mainly green in
colour and shades of yellow and red to
dark red.

Under the same conditions, the
fruits of some of them are large, up to
very large, while others are medium-
sized. In order to give a more accurate
comparative estimate of fruit size grown in
a given habitat, the classification of Nedev
et al was used (1979).
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OTrnexgaHu npu efHaKsmn ycrioBus
sA0b/IKOBUTE COPTOBE cropeg, To3n unsn-
yecku Gener ce rpynupar B MNeT KaTero-
pyn: MHOTO ApebHu, Korato TersoTo um e
no-masiko ot 50 g; gpebHu, koraTo Terso-
TO UM Bapupa oT 51 go 100 g; cpegHo
efpwu, korato TernoTo um e ot 101-150 g;
efpv — ot 151 go 200 g » MHOro egpu —
Hap 201 g (Tabnuua 1). Cnopep, Hes nno-
[oBeTe Ha npoy4ysaHuWTe OT Hac enpo-
naogHn AGLJIKOBM COPTOBE U hopMu ce
OTHACHAT KakKTO cfiefBa: Hai-ronsama cpej-
Ha Maca Ha efuH nnof e perucrTpvpadHa
npun copt benypka ®.b. — 259 g; wu
Lnranka (247g). Kbm BTOpaTa rpyna ce
OoTHacAT 5 doopmu, cbeTaBnaBawm 31%
OT 06WMAT 6poii. TAXHOTO TErno Bapupa
B rpaHuuute Ha 163 - 200 g. Haim-
MHOro6poiHn (8 chopmmu) cnagat KbM
rpynata cbC CpefHO efpu niogose OT
103 nmpn po 148 g npu Tlepywa.
MocnepgHata rpyna cbcrtasnasa 50% ot
o6wua otéop (Purypa 1).

MHOro KbCcu NIoAHM ApbXxku (nog 1
cm) Mmat 4yeTupu mMecTHu dopmm — dopma
TposHka UYudnuk 1, Mepywa, Popma
Tepsuiicko-1, Kopaea Llekepka. KbMm
rpynaTta Ha Te3u CbC CpefHa Ab/hKUHa Ha
nnogHnTe Apbvxkym — ot 10 go 20 mm
cnagat 7 copmu (dPopma 3MMHa 3eieHa,
TposiHka, benypka, J/IumoHka, Yndnimk &
2, XbnT bendnbop, LuraHka). Met ot
npoyysaHn-tTe coptoBe u opMu umar
nof4oBe C Ab/PKMHA Ha ApbXkara Hag 20
mm — KaHapacka peHeTa, bankaHey &1,
Uncpnnk @ 1, KopaBka M C Hai-gbara
Apbxka e benypka @.B6. (26,22 mm).

C Hail-ronsama BMCOYMHA Ha naoja
OT MpoyyBaHWTE MpW Hac COpTOBe Cce
oTnnyaBa doopma Tepauiicko 1 (79,82
mm) , cnegsaHa ot LuraHka (75,00 mm).
C Hapg 70,00 mm ca ouwe benypka ®.6. un
XbnT 6endnbop (Tabnuuya 1). OcTaHanute
o6cnefBaHn copToBe 1 hopmMKn Bapupar B
rpaHuumTe Ha 51,76 mm (npu JIumoHkaTa)
0o 62,65 mm (TposiHka).

Under the same physical
characteristics, apple cultivars grown
under the same conditions are grouped
into five categories: very small with a
weight less than 50 g; small with a weight
variation from 51 to 100 g; medium-sized
witha weight of 101-150 g; large - from
151 to 200 g and very large - over 201 g
(Table 1). According to the classification,
the large-sized fruits of apple cultivars and
forms studied in the present work are
referred to as follows: the highest average
weight of one fruit was registered in
'‘Belurka FB.'cultivar with 259 g; and
"Tsiganka’ (247g). The second group
includes 5 forms, constituting 31% of the
total number. Their weight varies in the
range of 163 - 200 g. The most numerous
(8 forms) belong to the group with
medium-sized fruits from 103 to 148 g in
'Perusha’. The latter group makes up 50%
of the total team (Figure 1).

Very short fruit stalks (less than 1
cm) were noticed in four local forms -
Form 'Troyanka Chiflik 1, ‘Perusha’, Form
‘Terziysko-1', Korava Shekerka. The
group with medium length of fruit stalks,
from 10 to 20 mm, includes 7 forms (Form
'Winter green’, 'Troyanka’, ’Belurka’
'Limonka’, 'Chiflik F 2’, "Yellow Belle Fleur’,
"Tziganka'). Five of the studied cultivars
and forms had fruits with a pedicel length
over 20 mm: ’'Canadian Reinette’,
'‘Balkanets F1', 'Chiflik F 1’, 'Koravka' and
with the longest stalk is 'Belurka FB’
(26.22 mm).

"Terziysko 1' form (79.82 mm) was
distinguished by the highest fruit height of
the cultivars studied, followed by
"Tziganka’' (75.00 mm). With over 70.00
mm are also 'Belurka FB' and 'Yellow
Belle Fleur’ (Table 1). The other examined
cultivars and forms varied in the range of
51.76 mm (for 'Limonkata’) to 62.65 mm
('Troyanka).
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Ta6numua 1. MophosiorMyHn XapakTepucTukK, oLBeTsBaHe, BKYCOBM KauecTBa Ha NiofoBeTe Npu NpoyuBaHUTe hopmMu U1

copToBe A6bIKA

Table 1. Morphological characteristics, colour, taste qualities of fruit in the studied apple forms and cultivars

AbkmnHa

Pa3mepwu Ha niog,
Fruit sizes

BucouunHa /
Copr, ®opma No Terrio, /mcTHa Cpenen OuBeTsiBaHe Ha N04a, BKYCOBU KauecTsa
Cultivar, Form Weight, [PBXKKA, Buco- o MeTh AnameTbp u ! A3, BKyCoBH
; A p Height/ Fruit colour, taste qualities
No () Fruit stalk qaHa, - Caverage .
Height X diameter
length (mm) diameter
(mm) (mm)
BankaHeyr, ®1 122 22,00 57,00 65,00 0,88 OugeTsABaHe CBET/0 Xb/TO C Npeobnagasalla pyMeHuHa, ni1o40Bo
Balkanets 1 MeCO-Xb/ITEHNKABO 3e/1eHO,CPaBHUTENHO HEXHO, CIaKO KUCENOo C ek
apomar
light yellow with predominant blush, fruity flesh-yellowish green,
relatively tender, sweet sour with a slight aroma
Benypka 165 12,32 58,55 78,68 0,74 OugeTsABaHe CBET/O 3e/1eH0 A0 6410 C pyMeHVHa, N1040BO MEeCo-
Belurka 65110,C04HO, cNnabo Kncesno.
Light green to white with blush, white fruit flesh, juicy, slightly sour
Benypka ®.b 259 26,22 74,20 88,44 0,84 OugeTsABaHe 6510, 3e/1eHO [0 XbATO C YepBEH NOKPOB OT orpsitata ot
Belurka FB C/TBHLIETO CTPaHa. AACHO M3paseHn pebpa OT ropHarta u fonHara ctpaHa
(5-6), NOKPUTK C BOCBYEH Hanen. M1040B0 MECO-65/10, HEXHO, 1EKO
Kucesno ¢ apomar.
White, green to yellow with a red cover on the sunlit side. pronounced
ribs on the upper and the lower sides (5-6), covered with wax. White
fruit flesh, tender, slightly sour with aroma
XbnT Bendnbop 177 17,69 72,40 75,72 0,96 OugeTABaHe Nn1ofoBa Koxuua: gebena, Xbu/ta ¢ pyMmeHunHa. MNnogoso
Yellow Belle Fleur Meco: No-rpy6o, NIbTHO, CYX0, JIEKO KUCENO.
Fruit skin colour: thick, yellow with blush. Fruit flesh: coarser, dense,
dry, slightly sour.
KaHagcka peHeTa 133 20,46 53,02 70,28 0,75 OupeTsiBaHe, N1040Ba KOXMLA 3e/1eHa [0 Xb/Ta C PbXAMBUHA,
Canadian Reinette nno40BO Meco-6510, No-rpy6o, cyxo.
Fruit skin colour from green to yellow with rust, white fruit flesh, coarser,
dry
KopaBa Lllekepka 118 9,28 52,58 64,75 0,81 OupeTsiBaHe, N1040Ba KOXMLA: MHTEH3UMBHO YepBeHa. 104080 Meco:
Korava shekerka MekKo, bpallHecTo, cyxo, 6e3 apomar.
Fruit skin colour: intense red. Fruit flesh: soft, floury, dry, odorless.
KopaBka 112 25,38 54,67 64,81 0,84 OugeTaABaHe, N104o0Ba koxuua febena, YepseHa Ha No-TbMHU UBULM
Koravka N10f0BO MECO-CYXO, KUCEesOo,He rpy6o, 6patuHecTo.
Colouring, thick fruit skin, red with darker stripes of fruit flesh - dry, sour,
not coarse, floury
JInMOHKa 103 14,38 51,76 69,59 0,74 OugeTABaHe Nn1040Ba KOXMLA Xb/Ta J0 OpaHxesa, N1040B0 Meco-
Limonka rpy60o, TBbpA0, COYHO, KUCENO.
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Mepywa
Perusha

dopma Tep3auiicko-1
Terziysko-1 Form

TposiHka
Troyanka

dopma TposiHka Yndnvk
1
Troyanka Chiflik 1 Form

dopma 3MmMHa 3eneHa
Winter green Form

LuraHka
Tsiganka
Undhnuk ¢ 1
Chiflik F 1

Uundbnmk & 2
Chiflik F 2

200

195

148

176

133

247

163

105

5,00

8,38

12,23

3,69

12,09

19,00

23,94

15,69

57

79,82

62,65

61,42

55,88

75,00

60,61

54,31

72

76,96

70,53

75,04

69,64

84,00

74,17

62,46

0,79

0,89

0,80

1,04

0,82

0,89

0,82

0,87

3eneHnKaBo OLBeTsABaHe, M040BO MECO-CNAAKOo KUCEOo KbM
KMNCeno,HeXxHo, CpefHO COYHO, C JIEK apomar.

Greenish colour, sweet sour to sour fruit flesh, tender, medium juicy,
with a slight aroma.

OupeTsBaHe, M10A0Ba KOXULA: Xb/TO-4epBaHa Ha nsuuy. MNnogoso
Meco: TBBbPZAO, MO-rpy60, COYHO,CMaaKo.

Fruit skin colour: yellow-red in stripes. Fruit flesh: firm, rougher, juicy,
sweet.

OupeTsBaHe N1040Ba KoXMLa YepBeHVKaBa, N1040B0 MECO-TBbPAO,
no-rpy6o, cnagko Kuceno o kKuceno.

Reddish fruit skin, firm fruit flesh, rougher, sweet sour to sour.
MnopoBa koxXuLA: YepBeHa Ha MBKUW. M1040BO MECO: NO-rpy6o Cbe
3bpHECTa CTPYKTYPa,/IEKO KUCENO, COYHO, B0

Fruit skin: red in stripes. Fruit flesh: rougher with a grainy structure,
slightly sour, juicy, white

OuBeTsBaHe N/100Ba KoXmLa: TbMHO 3e/eHa; 7104080 Meco no-
rpy6o, CO4HO, Bb3KUCENO, CbC cab apomat

Fruit skin colour: dark green; Fruit flesh rougher, juicy, sour, with a slight
aroma

OupeTsBaHe TbMHO YepBeHO, M10A0BO MECO-Bb3KNCESO, COYHO.
Colouring dark red, fruit flesh-sour, juicy.

Mnopgosa koxuua: gebena, TbMHO YepBEHa, C BOCbYEH Hasler;
M1040BO MECO HEXHO, CNajKo, He-MHOro CO4HO, 6e3 apomar

Fruit skin: thick, dark red, with a waxy coating; Fruit flesh tender, sweet,
not very juicy, odorless

OuBeTsiBaHe BULLHEBO YEPBEHO M/1040BO Meco 65710, COUHO, KPEXKO,
NEeKo Kuceno.

Cherry red colour, white fruit flesh, juicy, tender, slightly sour.
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JnameTbpbT Ha nnogoBeTe Bapu-
pa B LUMPOKX rpaHuumM oT 62,46 mm npwu
Uncpnnk ®2 go 88,44 mm npu benypka
®.b. CbC cpaBHUTENIHO ronama LWnpuHa
Ha nnoposeTe ca LuraHka (84,00 mm),
Benypka (78,68 mm), ®opma Tepsuiicko-1
(76,96 mm). CpegeH anameTtbp (Hag 60
mm) nmart 6 oT npoy4yBaHUTE OPMMU.

BkycoBuTe KayecTtsa Ha na040BOTO
Meco ce hopMumpart KOMMIEKCHO OT MJIbT-
HOCTTa, KOHCUCTEHLUMATA, COYHOCTTA U XU-
MUYECKNSI MY CbCTaB (3axapu, KNCENUHWU,
apomaTHU BellecTtBa M ap). onamata
HagMopcka BMCOYMHA M CBbp3aHUTe C
Hesd no-xnafleH kaMmart, noBulleHa Bb3-
OylWHa B/IQXHOCT U rofsMa amnautyaa B
[JEHOHOLWHNTEe TeMnepaTypu no Bpeme Ha
3peeHeTo Ha NnojoBeTe ca npuynHa npe-
obnagasawara 4yact oT o6cnegsaHuTe
copToBe U hopMuM Ja umaT NJoJoBe CbC
CTerHato, COYHO MeCO C OcCBexasallo
KACen BKYC W MHOIO CuieH SA6bKOB
apomart (Minev et al., 2011; Vitkov, 2015).
Xbnt bBendnbop, KopaBka, KaHancka
PeHeTa n Kopasa Lllekepka ce otnnyasar
C nogyeptaHo U C MO-MeKO M1040BO
Meco. C kucen Bkyc ca LiuraHka, Kopaska,
NnmoHka, 3nmHa 3eneHa, TposHka.

Fruit diameter varied in a wide
range from 62.46 mm for 'Chiflik F2' to
88.44 mm for 'Belurka F.B’. With a
relatively large fruit width were "Tziganka’
(84.00 mm), 'Belurka’ (78.68 mm), Form
"Terziysko-1' (76.96 mm). 6 of the studied
forms had an average diameter (over 60
mm).

The taste qualities of fruit flesh are
formed complexly by the density,
consistency, juiciness and its chemical
composition (sugars, acids, aromatic
substances, etc.). The high altitude and
the associated cooler climate, high
humidity and high amplitude in the
daytime temperatures during fruit ripening
are the reason why the majority of the
surveyed cultivars and forms have fruits
with firm, juicy flesh with a refreshingly
sour taste and very strong apple aroma
(Minev et al., 2011; Vitkov, 2015). 'Yellow
Belle  Fleur, ’'Koravka, ’'Canadian
Reinette’ and ’'Korava Shekerka' are
distinguished by pronounced and softer
fruit flesh. With a sour taste were
"Tziganka', 'Koravka’, 'Limonka’, 'Winter
green’, 'Troyanka'.

W 101-150g @151-200g [OHap201g

®ur. 1. MNpoueHTHO pasnpedeneHne Ha eaponsIoAHUTE A6BLIKOBU (popMU MO

rpynu cnpsimo terno (g)

Fig. 1. Percentage share of large-sized apple forms in groups in relation to

weight (g)
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CbAbpXaHMeTo Ha Cyxo BeLecTBO
B N/I0JOBETE Ha Wu3cnefBaHWTe OT Hac
hopmu Bapupa B rpaHuumTte oT 11,50% -
npu chopma Yudpnvk ®1 go 17,0% - npu
BankaHey @1 (durypa 2).

18,00 -

The dry matter content in fruits
varied in the range from 11.50% ('Chiflik
F1' form) to 17.0% (Balkanets F1’)

(Figure 2).

16,00 -
14,00 -
12,00

,10,00 —
8,00 -
6,00 -
4,00 -
2,00 —
0,00 -

&
AN
B CB no Re / Dry‘Ratter(%)

dur. 2. Cyxo BewecTBo pedpakTMeTpmUHO (%) Ha pOpMU N COPTOBE AOBIIKM
Fig. 2. Dry matter refractometrically (%) of apple forms and cultivars

CbAbpXXaHMeTo Ha MeKTUH npu 13-
cnepgaHuTe hOpMU € B LUMPOKU rpaHuum.
Hait-Huckn ce Habnwgasat npu Xount
Bendnbop (0,18%), KaHaacka peHeTa
(0,26%), ®opma 3umHa 3eneHa (0,26%).
Hucko cbabpxaHme Ha nekTuH (go 0,50%) e
otyeTeHo npu 50% OT npoyyeHUTe
oopmu. Mpu 31% ca oTYETEHN CTONHOCTYU
mexay 0,5-1,0%, Undnnk ®2 n TposiHka
ca c nokasartenn Hag 1,0%, CbOTBETHO
1,05% un 1,07%. C Haii-ronsiMo Konm4ecTBo
neKkTuH ce otnyasa lNepywa ¢ 1,98%.

The pectin content was in a wide
range. The lowest was observed in
"Yellow Belle Fleur' (0.18%), 'Canadian
Reinette’ (0.26%), form Winter green’
(0.26%). Low pectin content (up to 0.50%)
was reported in 50% of the studied forms.
Values between 0.5-1.0% were reported
in 31% of them. 'Chiflik F2' and 'Troyanka’
had indicators over 1.0%, 1.05% and
1.07%, respectively. 'Perusha’ had the
highest amount of pectin with 1.98%.
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Fig. 3. Pectin (%) in apple forms and cultivars
KonuuectBoTo Ha OCHOBHUTE 6GKO- The amount of the main

XUMWYHWM CbCTaBKM ONpefensi BKyCOBUTE
KayecTBa Ha nnogosete. B ronsma
CTeneH, Te OMpegensAt u npurogHocTTa
um 3a npepaboTtka. MNpu um3cnegBaHute
A0b/IKOBM  COpTOBE  06OWMTE  3axapu
Bapupart ot 4.70 % npu benypka go 12.95
% npu Yndpnnk ®1. Haii-6oratn Ha BuTt. C
ca nnogoseTte Ha A6bNKN bankaHel ®1 —
35.20 mg%, cnepsaHu oT benypka ®.b
(24.75 mg/%) n dopma Tepsuiicko 1
(24.64 mg/%) (Tabnuua 2).

biochemical ingredients determines the
fruit taste. To a large extent, they also
determine their suitability for processing.
In the studied apple cultivars the total
sugars varied from 4.70% in 'Belurka’ to
12.95% in 'Chiflik F1'. The highest amount
of vitamin C was found in apple fruit of
'‘Balkanets F1' (35.20 mg%), followed by
'‘Belurka FB’ (24.75 mg /%) and 'Terziysko
1’ form (24.64 mg /%) (Table 2).
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Tabnuuya 2. BMOXMMMYEH aHa/IN3 Ha CBEXW N/1040BeE
Table 2. Biochemical analysis of fresh fruit

Copr, dhopma O6wu 3axapu, VHBepTHa 3axap, 3axapo3a, OpraHuW4YHW KUcenuHu, BwuT. C,

Cultivar, form Total sugars, Inverted sugar, Sucrose, Organic acids Vit. C
(%) (%) (%) (%) (mg/%)

BankaHey ®1

Balkanets F1 10,75 7,70 2,90 0,77 35,20

Benypka/Belurka 4,70 4,70 - 0,38 14,08

S:ﬁiganEE 9,20 6,85 2,23 0,64 24,75

?K;’I’;CVBB‘EQ?E”F'TS& 9,20 4,70 4,28 057 10,56

Kanapcka penera 10,75 6,00 4,51 0,60 12,32

Canadian reinette

KopaBa Lllekepka

Korava Shekerka 6,65 6,00 0,62 0,31 14,08

KopaBka/Koravka 10,75 8,55 2,09 0,64 17,60

JIumoHka/Limonka 6,35 6,35 - 0,44 17,60

Mepywa /Perusha 9,40 5,00 4,18 0,64 14,08

q)op!vlg Tep3suiicko-1 10,40 8,70 1,64 0,4 24,64

Terziyisko-1 Form

TposiHka/Troyanka 4,85 4,85 - 0,57 22,88

dopma TposiHka

Unpnuk -1 (PTU-1) 9,55 7,20 2,23 0,60 14,08

Troyanka Chiflik 1 Form

dopma 3nmka senexa 10,75 6,00 4,51 0,60 12,32

Winter green Form

LuraHka/Tsiganka 9,20 5,85 3,18 0,83 12,32

Yundonmk & 1/Chiflik F 1 12,95 6,50 6,13 0,40 15,84

Yndpnuvk @ 2/Chiflik F 2 7,70 7,70 - 0,31 17,60

3axapo-KUCeSIMHHUAT ~ UHOEKC e The sugar-acid index is responsible

OTrOBOPEH 3a BKyca M apomara Ha no-
posete (Vieira et al., 2009). A6b1kn, Kon-
TO Ha BKYC Ca Cnajku, He e 3a4b/lku-
Te/IHO [a MMaT BUCOKO CbAbpXaHue Ha
3axapu, HO Mmart MNo-Masiko KOJINYeCTBO
opraHnyHun kucenuHu. OT NpoyysBaHUTe OT
Hac YOpMKU C BMCOKU CTOMHOCTW € Yudpnmk
®1 (32,38). Haii-6anaHcupaHu ¢ 6513ku
cToiHocTM fJo wuHagekc 20 ca dopma
Tepawuiicko-1 (26,00), Yucpnnk ®2 (24,84),
KopaBa Lekepka (21,45).

for the taste and aroma of fruit (Vieira et
al., 2009). Apples that taste sweet do not
necessarily have high sugar content, but
have a lower amount of organic acids.

'Chiflik F1' form (32.38) had high values.
The most balanced with values close to
index 20 are 'Terziysko-1' form (26.00),
'Chiflik F2' (24.84), 'Korava Shekerka’
(21.45).

193



35,00
30,00
25,00 +
20,00 -
15,00
10,00
5,00 I
0,00
g > > > ad
& 3+ & & ' S 8%
5 & o & _\\* &3 'a N > S &" J .¢ & g
,b\QF' \‘\@*\ \\.g{i‘ 'b‘,’o \ o «‘,\% &€ %é\a \Qé o e,o'\\ *‘b& b\,*5;‘ QQ?,\ .&e}% \0\
& 2 @ A W 3 ol A & - )
N q;«‘*‘ ‘ts:"’:.:L *-0@ 2 @\‘* A ‘b\dzl o & \\@ Q'b‘b ‘\’ab\ 8
& ¢ S S AN N
« D NP g7 & A & B
Qg.q B ,‘\-\Q &+ QS? & P & o
‘9‘2‘ < o Q"Sb Q)é\ sz .;8“
Q@ 6‘%@ A% LA
W© _%;o &OQ#‘ s ch
B 33Xapo-KucenuHeH unaekc/ sugar-acid index

®ur. 4. 3axapHo- KNCENMHEH VHAEKC Ha (hOPMU U COPTOBE AGBIKU
Fig. 4. Sugar acid index in apple forms and cultivars

Pe3ynTtaTuTe B HacTOSILLOTO M3Cnes-
BaHe Mokassar, ye 167 copTa 1 chopmu
A06BSIKM, Ce OT/M4YaBaT C rosMo pasHo-
ob6pasue Nno OTHOLLEHME Ha LBeTa Ha nso-
JoBaTta Koxuua, CbObPXaHNETO Ha Cyxo
BELeCcTBO, 0OWnUTEe 3axapu, NEeKTUH U
OpraHuyHn KncenuHu. ToBa MOXe ga ce
ObKN Ha cneyndunyHmsa reorpadickn xa-
pakTep U pasnnyHUTE KINMaTUYHU Xapak-
TepucTukn. MoBeyeTo OT TAX ca C NoBuLlLe-
Ha YCTOMYMBOCT KbM OCHOBHUTE 6onec-Tn
no sA6bskata, KOETO MO3BOSSABA OTI/IEX-
JaHeTo UM 6e3 npunaraHe Ha pacTuTesiHa
3awmTa v rv npaBu NOAXOAALM 3a 61ono-
TMYHO NJI0LONPOU3BOACTBO M B CeekumsTa.

nN3BOAN

Bb3 ocHOBa Ha M3BBLPLUEHOTO MNPO-
yuBaHe Gelle YCTaHOBEHO, Ye paioHuTe
Ha cenata bankaHeu, Yudnuk, benn
OcbM, Teps3uiicko ce xapaktepusupar ¢
rofIsMo pasHoobpasve OoT eaponnogHu
MECTHM COpTOBE U hOpPMMU.

lMnogoseTe ce oT/MyaBar C aTpak-
TVBEH BBHLUEH BU[, CbC COYHO U BKYCHO
nnogoBO Meco, umaTr gobpa cbxpaHse-
MOCT W nputexasaTr 6orat GUOXUMUYEH

The results in the present study
show that 16 apple cultivars and forms
are very diverse in terms of fruit skin
colour, dry matter content, total sugars,
pectin and organic acids.

This may be due to the specific
geographical nature and different climatic
characteristics. Most of them have
increased resistance to the main diseases
in apples, which allows their cultivation
without the application of plant protection
and makes them suitable for organic fruit
production and selection.

CONCLUSIONS

Based on the present study, it was
found that the areas of the villages
Balkanets, Chiflik, Beli Osam, Terziysko
are characterized by a wide variety of
large-sized apple fruit of local cultivars
and forms.

The fruits have an attractive
appearance, juicy and tasty fruit flesh,
have good storage and have a rich
biochemical composition. Forms, such as
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cbctaB. dopmute TlMepywa (1,98%),
TposiHka (1,07%), Yndonmk d2 (1,05%) ca
C BMCOKO CbAbpXaHWe Ha NMeKTUH n buxa
MO/ Ja ca BaXHa CypoBMHa 3a [06u-
BaHETO My.

VIHTepec 3a no-HatarTbLIHO MPOoyuy-
BaHe npepactasniaBa benypka ®.b, KoATo
Ce oT/iMyaBa C UHTepecHa ghopma, arpak-
TMBEH BbHLWEH Bua, [06pU BKYCOBM
KauyecTBa, 06K 3axapu 9.20%, BUTAMUH

'Perusha’ (1.98%), 'Troyanka' (1.07%),
'Chiflik’ F2 (1.05%) have a high content of
pectin and could be an important raw
material for its extraction.

Of interest for further research is
'‘Belurka FB', which has an interesting
shape, attractive appearance, good taste,
values of total sugars (9.20%), vitamin C
(24.75 mg%) and weight (259) g.

C 24.75 mg% wu Terno 259 g.
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