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PE3IOME

M3cnegBaHeTto e npoBefeHO B
ekcnepumeHTasHata 6asa Ha Kategpa no
OBOLLIAPCTBO Ha ArpapeH yHuBepcuTer -
Mnosgue B nepuoga 2017-2019 r. VH
BUTPO pPasMHOXEHM pacTeHua OoT [ABa
copta: romku 6epu ot Buga (Lycium
barbarum L.) — JB 1 n JB 2 ca 3acageHu
npu pascroaAHna 3 m X 2 m npe3 HHU
2014 r. n ca opopmeHn KaTo AbpBeTa C
BMCOYMHA Ha cTb610TO 70-90 cm. Eaw-
HUYHM UBETOBE U MNNOAOBE pacTeHuATa
obpasyBaxa B rogMHaTa Ha 3acaxiaHeTo.

Llenta Ha HacTosLLeTO n3cnensaHe
6e pga ce nonyunm uHcopmauus 3a Bpe-
METO 3a HacTbNBaHe Ha OCHOBHUTE cpe-
Hodhasu npu ABa WMH BUTPO PasMHOXEHWU
copta romkm 6epn (JB 1 n JB 2) npu
oTrnexaaHe B KOxHa bbnrapus v ga ce
Jaje rnoseye ACHOTA 3a Bpb3kaTa Mexay
HacTbMBaHeTO Ha  (eHohasuTe w
TOMNJ/IMHHUTE YC/I0BUSA.

Pe3yntatute ot uscneasaHeTo Mno-
Kasaxa, ye pasnykBaHe Ha MblKUTE, KOETO
6enexu Havyanoto Ha BereTauuaTa, Npu
copTt JB 2 3anoyBa C OKOJ10 ceagmuua no-
paHo B cpaBHeHue c JB 1. Macosudar
ubtex npu coptoeete JB 1 m JB 2
HacTbnBa B Kpas Ha Mecel Mai u

SUMMARY

The study was conducted in the
experimental base of the Department of
Fruit Growing at the Agricultural University -
Plovdiv in the period 2017-2019. In vitro
propagated plants of two varieties: goji
berry of the species (Lycium barbarum L.) —
JB 1 and JB 2 are planted at distances
3 m x 2 m in June 2014 and are shaped
like trees with a stem height of 70-90 cm.
Single flowers and fruits the plants formed
in the year of planting.

The aim of the present study was to
obtain information on the time of
occurrence of the main phenophases in
two in vitro propagated goji berry varieties
(JB 1 and JB 2) when grown in Southern
Bulgaria and to give more clarity about the
relationship between the occurrence of
phenophases and thermal conditions.

The results of the study showed
that bud burst, which marks the beginning
of vegetation, in variety JB 2 begins about
a week earlier than in JB 1.

Mass flowering in varieties JB 1 and JB 2
occurs in late May and damages from the
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NU3Mpb3BaHUA OT NoBpaTHWU CTyAoBe npu
romkn 6epy He ca Bb3MOXHW. OT Maco-
BMSA LUbMTEX [0 Yy3psABaAHETO Ha Nnaogo-
BeTe Ha coptoseTe JB 1 n JB 2 MuHaBsar
ot 30 pgo 40 pgHuW. Tpe3 rognHUTe Ha
npoyysaHeTo, HanpasW  Breyat/ieHne
BTOpata Bb/IHA Ha MacoB Lb(TeX npu
copt JB 2 npes meceL, aBrycr.

Heobxoaumu ca no-HaTaTbLUHW U3-
cnefiaHus, 3a fa ce YCTaHOBW nepuoany-
HOCTTa Ha ub(Texa npu copToBeTe OT
Buaa romkmn 6epu (Lycium barbarum L.).

Kntouosn paymn: Tompxku  6epw,
oeHohasmn, ubTex, y3psBaHe, Lycium
barbarum L.

yBO/[,

EOouH OT ocHOBHUTE dhakTopwu, 06yc-
NaBsiLM TONISIMOTO pa3Hoobpasve Ha acop-
TUMEHTa MpW OBOLHUTE KyNTYypu W No-
NlyyeHata OT TAX NPoAyKUWs, € KIMMaTbT.
BuabT romkm 6epu e ¢ npomsxog A3ns u
€ ecTecTBEHO MPUCMNOCO6MM KbM YC/IOBUSI-
Ta Ha TO3M KOHTUHEHT. C yCTaHOBSIBAHETO
Ha NOJIE3HMTE CBOWCTBA Ha pacTeHMETO
romkn 6epn (nogoBe W BeretatvMBHM
yacTun) 3ano4ysar M NpPoyyYBaHUS Ha npu-
roAHOCTTa 3a OTINeX4aHeTo My Ha MHOTO
MecTa Mo cBeTa. PacTexbT U NpoAyKTUB-
HOCTTa Ha rompkn 6epu ca CBbp3aHu C
KIMMaTUYHMUTE yCnoBusi. 3a [06bp pacTex
W NIogojaBaHe ca Heobxoaumu edhek-
TVBHa TemnepaTtypHa cyma ot 3450 °C u
1640 yaca csetnmHa (Jing et al.,, 2004;
Chen et al.,, 2012). NMnogoBe ¢ BW-COKO
KayecTBO ce nosiyyaBaT npu YC/o-BuSA Ha
HanosiBaHe W BUCOKM TemnepaTtypu npes
NATOTO, AoKaTo NpW XA1agHo M 06/1a4-Ho
BpEME KayecTBOTO WM Ce MNOHMKaBa
(Hummer et al., 2012).

BuabT e onpefesneH kato aganTuBeH
npv KNUMaTUYHUTE YC/10BUSA Ha MoHronuns
(Liu, 1999), PymbHus (Mencinicopshi et
al., 2013) n gp. B Npy3usa ce npenopbyBa
3a oTrnexpgaHe B palioHa Ha Lunga
KapT/im n B gpyrm 4yactu Ha gbpxasarta C
NnogoGHN MOYBEHO KIMMATUYHU YC/I0BUS
(Bobokashvili et al., 2017). Dzhugalov et
al. (2015), npoy4yBaT pacTexHuTe U penpo-
OYKTUBHUTE MNPOSBM Ha [ABa WH BUTPO

frost return in goji berry are not possible.

In JB 1 and JB 2 varieties it took 30 to 40
days from mass flowering to fruit ripening.
During the years of this research, it made
an impression the second wave of mass
flowering in variety JB 2 in August.

Further studies are needed to
determine the periodicity of flowering in
goji berry (Lycium barbarum L.) varieties.

Key words: Goji berry, flowering
phenophases, ripening, Lycium barbarum
L.

INTRODUCTION

One of the main factors determining
the great diversity of the assortment of
fruit crops and the products obtained from
them is the climate. The goji berry species
originates in Asia and is naturally
adaptable to the conditions of this
continent. With the establishment of the
beneficial properties of the goji berry plant
(fruits and vegetative parts), studies of the
suitability for its cultivation of the plant in
many parts of the world began.

Growth and productivity of goji berries are
related to climatic conditions. An effective
temperature sum of 3450 °C and 1640
hours of light is required for good growth
and fruiting (Jing et al., 2004; Chen et al.,
2012). High quality fruits are obtained
under irrigation conditions and high
temperatures in summer, while in cold
and cloudy weather their quality
decreases (Hummer et al., 2012).

The species has been identified as
adaptive to the climatic conditions of
Mongolia (Liu, 1999), Romania
(Mencinicopshi et al., 2013) and others. In
Georgia, it is recommended for cultivation
in the Shida Kartli region and in other
parts of the country with similar soil and
climatic conditions (Bobokashvili et al,
2017). Dzhugalov et al. (2015), study the
growth and reproductive manifestations of
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pasMHOXeHW Obarapckm copTa Tromxu
6epn (JB 1 n JB 2) npu ycnosusita Ha
M10BAVBCKNA paiioH 1 M1 ONpeaensT KaTto
noaxosly 3a oTrexaaHe B palioHa Ha
Mnoegue - KOXHa bBbarapus.

TpaliHOoTO 3aAbpXaHe Ha cpegHaTta
[JEHOHOWHa Temnepatypa Ha Bb3ayxa
Hag 5 °C HanposieT ce npuema Karto Ha-
YaU10 Ha aKTMBHaTa Beretauusi Npu oBOLL-
HuTe pacTteHus (Vandova et al., 1984). 3a
paiioHa Ha [lnoBouB npu OUEHKA Ha
arpokIMMaTU4YHUTE YC/I0BUSA 3a OTI/IEX-
[aHe Ha HSAKOW OBOLLHM KynTypu B Bbi-
rapus e ycTaHOBEHO, Ye TpaWHOTO MNoBU-
WaBaHe Ha TemnepaTtypara Ha Bb3gyxa
Hag 5 °C e npes Ha4anoTo Ha Mecel|, MapT,
KaTto passvkata Mexay Hai-paHHaTa wu
Hai-kbCHaTa gata e 42 gHu (Vandova et
al., 1984). B gocTbnHaTa nutepatypa /vn-
cBa wuHopMaumss 3a (PEHONOTNYHUTE
NnposiBM Ha CcOpTOBE roaxu Gepn n 3a
Bpb3KaTa UM C TOMJIMHHUTE YC/IOBUS.

Llenta Ha HacTosLWEeTOo uscnensaHe
6e ga ce nonyyn MHopmauus 3a Bpeme-
TO 3a HacTbNBaHe Ha OCHOBHWUTE (hEHO-
pasn nNpu gBa WH BUTPO Pa3MHOXEHU
copta romkm 6epn (JB 1 u JB 2) npu
oTrnexgaHe B tOxHa Bbnarapus u ga ce
Jafe noeeye ACHOTa 3a Bpb3kaTa Mexay
HacTbNBaHETO Ha (heHohasnTe 1 TOM/IWH-
HUTE YCNOBUS.

MATEPWNAN N METO4WA

N3cnegsaHeTo e npoBefeHO B
ekcnepumeHTanHarta 6a3a Ha Karegpa no
OBOLLApCTBO Ha ArpapeH yHuBepcuTeT -
Mnosgue B nepuoga 2017-2019 r. NHBUT-
PO pa3MHOXEeHW pacTeHusa OT [Ba copTa:
rompkn 6epun ot suga ( Lycium barbarum
L) —JB 1 n JB 2 ca 3acageHn npu
pasctosaHMsa 3 m X 2 m npe3 toHn 2014 1. 1
ca ohopmMeHM KaTo AbpBeTa C BUCOYMHA
Ha cTbbnoto 70-90 cm. PacTeHuaTa ca
OTINeXaaHu npu KarnkoBo HamnosieaHe, a B
Hali-ropelimMTe Meceuu an 1 aerycTt ca
nonusanu ¢ 40 l/abpBO nNpes ase ceamu-
umn. TopeHe ¢ NPK (14:10:12) 6e npase-
HO aBa nbTM roavwHo ¢ 300 g/awbpso,
NbpBO cref, pe3utba npean HayanoTo Ha
Beretauusita u cnep Toea npeay Lbdrexa.

two in vitro propagated Bulgarian goji
berry varieties (JB 1 and JB 2) under the
conditions of the Plovdiv region and
determine them as suitable for cultivation
in the region of Plovdiv - Southern Bulgaria.

The permanent maintenance of the
average daily air temperature above 5 °C
in spring is considered to be the beginning
of the active vegetation in fruit plants
(Vandova et al., 1984). For the region of
Plovdiv in assessing the agro-climatic
conditions for growing some fruit crops in
Bulgaria it was found that the permanent
increase in air temperature above 5 °C is
in early March and the difference between
the earliest and latest date is 42 days
(Vandova et al., 1984).

There is no information in the available
literature about the phenological manifest-
ations of goji berry varieties and their
relationship with thermal conditions.

The aim of the present study was to
obtain information on the time of
occurrence of the main phenophases in
two in vitro propagated goji berry varieties
(JB 1 and JB 2) when grown in Southern
Bulgaria and to get more clarity about the
relationship between the occurrence of
phenophases and thermal conditions.

MATERIAL AND METHODS

The study was conducted in the
experimental base of the Department of
Fruit Growing at the Agricultural University -
Plovdiv in the period 2017-2019. In vitro
propagated plants of two varieties: goji
berry of the species (Lycium barbarum L.) —
JB 1 and JB 2 are planted at distances 3
m x 2 m in June 2014 and are shaped like
trees with a stem height of 70-90 cm. The
plants are grown under drip irrigation, and
in the hottest months of July and August
they are watered with 40 l/tree every two
weeks. Fertilization with NPK (14:10:12)
was done twice a year with 300 g/tree,
first after pruning before the beginning of
the growing season and then before
flowering.
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OT4yeTeHn ca JaTute Ha HacTbhBa-
He Ha OCHOBHUTE (QEeHONOrnyHm hasm —
pasnykBaHe Ha MbhKWTe, MacoB UbgTex
N y3psiBaHe Ha nnogosete. M3uncneH e
6pOAT Ha AHUTE ¥ TemnepaTypHuTe CymMu
C TemnepaTypa Ha Bb3gyxa (aKTMBHU
Temnepatypu Hag 0 °C) 3a npeMuHaBaHe
OT efHa OCHOBHa (pasa B gpyra. BpemeTto
W akKTyBHaTa TemnepartypHa cyma 3a
3anoyBaHe Ha peHohazaTa — pasnykBaHe
Ha MbNKATE Ca U3YUC/IEHW OT Ha4vyasioTo
Ha beBpyapmn mecel,. 3a y3penu naogoBse
ca nNprveTun Tesun C HaCUTEH UBAT U BACHK,
KOUTO NIECHO Ce OTAEeNAT OT ApbXkKaTta.
[aHHunTe 3a TemnepartypaTa ca oT paioHa
Ha [MnoBauB.

PE3YJITATU N OBCBXXOAHE
[aHHuTe 3a gaTuTe Ha HacTbMnBaHe
Ha OCHOBHUTe heHodhasn ca npeacaBeHn
B Tabnmua 1. OT aHa/M3a Ha JaHHuTe e
BMOHO, 4ye chbeHodpaszaTa pasnykBaHe Ha
NbNKUTE, C KOETO 6enexnM HavyasioTo Ha
BeretTauuaTa, npe3 BcAkKa rogmHa Ha rnpoyud-
BaHeTO 3ano4ysa cnef 15 mapT 1 HacTbN-
Ba NO-paHO C OKOMO ceamuua npu copt
JB 2. MacoBuAT ubdhTeX € npe3 nepunoga
OT nocnejHa p[eceTAHeBKa Ha Mail U
nbpBa AeceTHEBKa Ha toHU, a naogoBeTe
3anoysaT Aa 3pesiT OT HAa4YasI0To Ha HNN.
OT vHgopmaymaTa B Tabnmuya 1 ctaBa
SICHO, Ye W3Mpb3BaHUs B pe3yntaT Ha
noBpaTHM CTyOBe Mpu  Mpoy4YeHuTe
COPTOBE roKN 6epy He ca Bb3MOXHU.

The dates of occurrence of the
main phenological phases are taken into
account — bud burst, mass flowering and
fruit ripening. The number of days and
temperature sums with air temperature
(active temperatures above 0 °C) for
moving from one main phase to another is
calculated. The time in days, as well the
active temperature sum for the beginning
of the phenophase — bursting of the buds
are calculated from the beginning of
February. Ripe fruits are those with a rich
colour and luster, which are easily
separated from the stalk. The temperature
data are from Plovdiv region.

RESULTS AND DISCUSSION

The data on the dates of
occurrence of the main phenophases are
presented in Table 1. The analysis of the
data shows that the phenophase bursting
of the buds, which marks the beginning of
the vegetation, in each year of the study
began after 15 of March and occurs
earlier by about week in variety JB 2.
Mass flowering was during last ten days
of May and first ten days of June.

The fruits begin to ripen from early July.
From the information in Table 1, it is clear
that damages as a result of frosts return in
the studied goji berry varieties are
impossible.

Tabnuua 1. Jatn Ha 3ano4BaHe Ha OCHOBHUTe cheHoda3n nNpu coptoBeTe JB 1 1n

JB 2 npe3 nepnopga 2017-2019 r.

Table 1. Dates of beginning of the main phenophases in the varieties JB 1 and

JB 2 during the period 2017-2019

Copt/ PasnykBaHe Ha Nbnku MacoB ubdTex Y3psiBaHe
Variety Bud burs Mass flowering Maturation

2017 2018 2019 2017 2018 2019 2017 2018 2019
JB1 21.03 14.03 25.03 28.05 09.06 05.06 3.07 13.07 18.07
JB 2 10.03 09.03 19.03 25.05 02.06 05.06 03.07 03.07 01.07

Ha Tabnuua 2 ca npeacraBeHu pe-
3ynTatuTe OT U3YUC/IeHUATa Ha BPOAT Ha
OHUTe, 3a KOUTO pacTeHuaTa npeMmmHasaT
OT eflHa OCHoBHa peHoasza B Apyra,
KaKTo ¥ u3yucneHaTa TemneparypHarta

Table 2 presents the results of the
calculations of the number of days for
which the plants pass from one main
phenophase to another, as well the
cumulative temperature sum for this

205




cyma 3a T03M nepuod. OT paHHuTE e
BUAHO, ye npwu copt JB 1 pasnykeBaHeTo
Ha nobnkute npe3 2017, 2018 un 2019
roguMHa Hactbnea B nepuofd ot 45 o 53
AHun, TMpe3 nbpBaTa rogvHa 3a 3anoysa-
HEeTO Ha (oeHopasaTa 6sixa HyXHM 49
[HW. Tpe3 nocoyeHns nepuog HaTpynaHarta
ebekTMBHA Temnepatypa Mo roauHu 6e
cboTBETHO 297,2 °C, 234.9 °C 1 398.0 °C.

OT nbpBaTa eHodhaza 00 Maco-
BUA UbITEX M3MUHaxa oT 68 oo 82 aHwu,
KaTo Hali-ma/jiko BPeMe 3a HacTbMBaHETO
Ha (peHopasaTa 6e HyxHOo npe3 2017 r.,
TOoraBa akTMBHaTa TemnepaTtypHa cyma 6e
968,4 1 Haii-mHoro npe3 2018 rogvHa ¢
akTuBHa Temneparypa 1411,0 °C.

Mnogosete Ha copt JB 1 y3psxa
Hai-6bp30 npes3 2018 rognHa — 3a 34 aHK
npu akTMBHa TemnepaTtypHa cyma 763.1
°C u Hail-6aBHO — 3a 43 gHW npe3 2019
roguHa u kymynmpadu 1001.5°C.

Mpu TemnepaTypHUTE CyMM wnMa
CWIHO BapupaHe. He ce ouepTaxa ICHO
n3paseHn TEHAEHUMW TMpe3 ToAvHUTE,
kKoeTo 6M MOrno fga oO3HayaBa, 4Ye 3a
romkn 6epu  no-roNsiMo  BAUSHME 3@
HacCTbMBaAHETO Ha OCHOBHUTE heHodasn
OKasBaT CBET/IMHHWUTE YC/I0BUS, OTKOJIKO-
TO Temnepatypara. bpoaT Ha pfHuTe
Heobxo4MM 3a npexos OT efHa OCHOBHa
(peHohaza B pApyra BepoOsATHO € no-
CcTabuneH nokasarersn.

period. The data show that in variety JB 1
the bursting of the buds in 2017, 2018 and
2019 occurs in a period of 45 to 53 days.
For the beginning of the phenophase In
the first year, it took 49 days. During the
indicated period the accumulated effective
temperature by years was 297.2 °C,
234.9°C and 398.0°C.

From the start of vegetation to the
mass flowering passed from 68 to 82
days, and the least time for the occur-
rence of the phenophase was needed in
2017, then the active temperature sum
was 968.4 and the most in 2018 with an
active temperature of 1411.0 °C.

The fruits of variety JB 1 matured
fastest in 2018 — for 34 days with an
active temperature of 763.1 °C and
slowest — for 43 days in 2019 when
accumulated 1001.5 °C.

There is a strong variation by years
in the temperature sums. There have
been not found clear trends over the
years of this study, which could mean that
for goji berries the light conditions have a
greater influence on the occurrence of the
main phenophases, than the temperature.
The number of days required for passing
from one main phenophase to another
seems to be more stable than the
accumulated temperature.

Ta6nvua 2. Bpeme (6p. gHW) n TemnepaTypHa cyma °C [0 HacTbhBaHe Ha
OCHOBHUTe theHopasm npu copT JB 1 npe3 2017-2019 .

Table 2. Time (number of days) and temperature sum °C for the occurrence of
the main phenophases in variety JB 1 during 2017-2019 year

Mokasaten / Indicator 2017 2018 2019
Bpoit fHW [0 pa3nyksaHe Ha Mbku

Number of days to buds burst 49 45 53
Cyma Ha akTUBHUTE TeMNepaTypy 40 pasnyksaHe Ha mbnkuC

Sum of active temperatures to bud burst:C 297.2 234.9 398
Bpoii fHW 80 MacoB LbdITEX

Number of days to mass flowering 68 87 72
CyMa Ha aKTMBHWUTE TeMnepaTtypu 40 MacoB LbdTex «C

Sum of active temperatures to mass flowering -C 968.4 1411 1081.4
Bpeme oT macoB LbdTEX A0 Y3psaBaHe, 6p. AHU

Number of days from mass flowering to ripening, 36 34 43
CyMa Ha aKTUBHUTE TEeMMNepaTypu OT MacoB Lb(Tex A0 y3psiBaHe -C

Sum of active temperatures from mass flowering to ripening -C 855.3 763.1 1001.5

[aHHuTe 3a BpemeTo (6poii aHW) 1
cymaTa Ha akTuBHWUTE TemnepaTypu Ao

The data for the time (number of

days) and the sum of the active
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HacTbMBaHe Ha OCHOBHUTE heHoddasn
npu copt JB 2 ca npeacrtaBeHn B
Tab6nuya 3.

Mpn copt JB 2 OT Hayanoto Ha
dheBpyapv [0 pasnykBaHETO Ha MbMKuTe
npes 2017 r. 6sxa Heobxoaumn 38 OHW,
npes Bropara roguHa Ha npoyysaHeTo 40
OHKn, a npe3 nocnegHarta 47 gHu. lNpes
TOBa BpEMe akTuMBHaTa TemnepaTypa,
KOSAATO ce HaTpyna 6e cboTBeTHO 389,2 °C
, 140,7°C n 343,7°C.

MacoBuAT UbQITEX HaAcTbNM Hali-
paHO — 3a 76 gHwu npe3 2017r. u Hai-
KbCHO — 3a 85 fHU cnep pasnykBaHeTo Ha
nbnkute npe3 2018 roguHa. [pes
nocniefHara rogMHa 3a HacTbnBaHeTO Ha
(peHohazaTta 6Axa HYXHU 78  AHW.
AKTMBHaTa TemMmrepaTypHa cyma 3a Tpute
roguHN Ha nscnefBaHeTo 6e c BapupaHe
B MHTepBana 1035,6 °C - 1307,7 °C.

OT Macosus LbITEX [0 y3psiBaHe-
TO Ha njogosete Ha copT JB 2 npes
roAgUHUTE Ha MpPOYy4YBAHETO, B6AXa HYXHU
oT 25 po 38 gHun npe3 2019r. n 2017 r. n
cboTBeTHo 587,8 °C u 830 °C [pes
BTOparta rofmMHa oT MacoBus Lb(TeX A0
y3psiBaHe 6axa HyxHu 31 gHu 1 689,4 °C.

temperatures to the occurrence of the
main phenophases in variety JB 2 are
presented in Table 3.

In 2017, for JB 2 there were
needed 38 days from the beginning of
February to the bud burst. In the second
year of the study, respectively 40 days
and 47 days in the last year. During this
time, accumulated active temperature was

389.2 °C, 140.7 °C and 343.7 °C,
respectively.
After the bud burst, the mass

flowering occurred earliest- for 76 days in
2017 and latest 2018 year, when needed
85 days. For the phenophase to occur it
took 78 days in the last year. The active
temperature sum for the three years of the
study was with variation in the range
1035.6 °C - 1307.7°C.

During the vyears of the study
(2017-2019) from mass flowering to the
ripening of the fruits of variety JB 2, it took
38 days, 31 days and 25 days, respectively
in 2017, 2018 and 2019 years with
accumulated temperature 830° °C, 689.4
°C and 587.8 °C.

Ta6nvua 3. Bpeme (6p. OHM) M cyma Ha akTMBHUTE TemnepaTypu °C [0
HacTblNBaHe Ha OCHOBHUTE (peHodasn npu copT JB 2 npe3 2017-2019 .

Table 3. Time (number of days) and sum of active temperatures °C to occurrence
of the main phenophases in variety JB 2 during 2017-2019

Mokasaten / Indicator 2017 2018 2019

Bpoit fHW [0 pa3nyksaHe Ha Mbku

Number of days to buds burst 38 40 47

CyMma Ha aKTUBHWUTe TemnepaTypu A0 pasnyksaHe Ha mbnku, -C

Sum of active temperatures to bud burst, -C 389.2 140.7 343.7

Bpoii fHW 80 MacoB LbdTEX

Number of days to mass flowering 76 85 78

CyMa Ha aKT1BHWUTe TemnepaTypu A0 MacoB LbdTex, C

Sum of active temperatures to mass flowering, C° 1035.6 | 1307.7 | 1114.2

Bpeme oT macoB LbdITEX A0 Y3psBaHe, 6p. AHU

Time from mass flowering to ripening, number of days 38 31 25

Cyma Ha akTUBHUTE TeMnepaTypu OT MacoB LibdTex A0 y3pssaHe -C

Sum of active temperatures from mass flowering to ripening -C 830.5 689.4 587.8
LbgoTexsT, a oTTaM 1 06pasyBaHeTo Flowering, and hence  fruit

Ha nsofoBe ce U3BbpLIBA 3a NPOLLIIKU-
TeneH nepuog oT Bpeme. MNpaBu Bnevar-
NleHne, BTOparta BbJ/lHa Ha MacoB LbpTex
npu copt JB 2 npe3 mecel, aBryct. Crnep
MOBTOPHUSA MacoB Lb(Tex, ronama yact
OT uBeTOBeTe 0bpasysaT MnaofoBe, HO Te

formation, takes place over a long period
of time. Impressive is, the second wave of
mass flowering in variety JB 2 in August.

After this second mass flowering, many of
the flowers form fruits, which are small
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ca BMAMMO no-gpebHu. B HacToAwoTo
npoyysaHe 6epuTbM Ha nnogoBeTe ce
M3BbpLUBaxa nNpe3 Mecel, kato nocneg-
HaTa Oelle B Kpas Ha OKTOMBPWU wax
Ha4yasiI0TO Ha HOEMBpM.

Heobxogumu ca no-HaTaTbLUHA W3-
cnepfBaHus, 3a ga ce ycTaHOBM nepuo-
AVNYHOCTTa Ha UbTeX npu rogpku 6epu un
Jann dpeHonornyHaTa nposiea e xapak-
TepHa 3a BCeku copT. Tasn 0cobeHoCT 6U
Morfia ga ce u3nos3Ba 3a yBe/MyaBaHe
Ha fo6uBKTE Ype3 nNpunaraHeTo Ha A4o6pu
arpoHOMMWYECKM NPaKTWKW, KaTo TOpPEHE U
HanosiBaHe, KOUTO Aa OCUIypAT W3XpaH-
BaHe Ha nnogoseTe cref ubTexa, noc-
TaBsiHEe Ha KOLWepKu C Nyenu, a 3aLio He U
oTrnexgaHe Ha 3akputo. lle e Heo6-
XOAUM 1 AndbepeHuMpaH noaxog npu
M3BbPLUBAHE Ha pPacTUTESIHO 3alUUTHU
MeponpusaTUst u ap.

n3BOAM
1. lNpe3 nepvoga Ha npoy4yBaHeTo
pa3snykBaHe Ha MbMKATE, KOETo 6enexu
HayanoTo Ha BeretauuaTa, npu copt JB 2
HacTbNM Hai-paHo Ha 09 mapT, a npu JB
1 Ha 14 mapr.

2. Pa3snykBaHeTo Ha MbNKUTE npu
copta JB 2 3anoysa C OKOJ10 ceamuLa no-
paHo B cpaBHeHue ¢ JB 1.

3. MacoBuAT LbdiTex npu coptose-Te
JB 1 n JB 2 HacTbMBa B Kpas Ha Mecel,
Mai M U3MpPB3BaHUSA OT MOBPATHWU CTY-
[l0B€ Npu rokn 6epu He ca Bb3MOXHMU.

4. OT MacoBus UuUbdpTEX A0 Y3pssa-
HeTo Ha nnogoseTe Ha coptoBeTe JB 1 1
JB 2 muHasat ot 30 go 40 gHu.

5. BposaT Ha pgHUTE HeobxoAum 3a
npemMvHaBaHe OT efHa OCHOBHa B Apyra
(beHopasa e no-HagexneH nokasaTen,
OTKOJIKOTO HaTpynaHata TemnepaTtypHa
Cyma 3a CbOTBETHUSA NEPUOL.

in size.

In the current study, fruit harvests were
performed every month and the last was
in late October or early November.

Further studies are needed to
determine the periodicity of flowering in
goji berries and whether the phenological
manifestation is characteristic for each
variety. This feature could be used to
increase yields through the application of

good agronomic practices, such as
fertilization and irrigation, to provide
nutrition to the fruit after flowering,

beehives and, why not, indoor rearing.

A differentiated approach will be needed
when carrying out plant protection
measures, etc.

CONCLUSIONS
1. During the study period, earliest bud
burst, which marks the beginning of the
growing season, occurred in JB 2 on 9
March and on 14 March in JB 1.

2. The bud burst in the JB 2 variety
starts about a week earlier than in the
JB 1 variety.

3. Mass flowering of the varieties JB 1
and JB 2 occurs at the end of May and
damages from frosts returns in goji berry
are not possible.

4, In JB 1 and JB 2 varieties It tooks
from 30 to 40 days from mass flowering to
fruit ripening.

5. The number of days required to
pass from one main phenophase to
another is a more reliable indicator than
the accumulated temperature sum for the
respective period.
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PE3IOME

OnuTBLT € 3a/l0KeH Ha OMUTHOTO
nose Ha karegpara no OBOLWAPCTBO KbM
ArpapeH yHuBepcuteT-Mnosane B C.
BpecTHMK. PalioHBbT € Ha 290 m Hagmopcka
BMCOYMHA. HacaxaeHneTo e cb3fajeHo
npes 2014 r. MNpwu pascTosHns 3 m/2 m ca
3acageHun 4 copta rogxu 6epun JB1, JB2,
JB 4 n JB10 ot BMga Lycium barbarum L.
PacTteHusita ca dopmvpaHu kato AbpBeTta
Ha nojnopHa KOHCTPYKUWS U Ce OTriex-
[JaT npv ycnoBus Ha KankoBo HanosiBaHe.

Llenta Ha npoyuBaHeTo 6e pfa ce
onpefenu WypuHaTa Ha AbpBeTara c ornes
ONTUMAa/IHOTO pasno/IokKeHNe Npu ch3gaBa-
He Ha HacaxgeHus u pJa ce nosyyu
UHopMaLus 3a MNOoTeHUMasIHATE MpPoaykK-
TUBHW Bb3MOXHOCTW Ha HAKOMKO WH BUTPO
pa3smHoxeHu (Bio Tree) copTa rogxu 6epu.

Pesyntatute oOT un3cnenBaHeTo
rnokasaxa, 4e B kpasi Ha cegma BereTauus
pacTexbT Ha AbpBeTara Bce olle He e
oTcnabHan. Mpu cxemaTa Ha 3acaxgaHe
3 m/2m, pacTeHusiTa He ca 3aenn oTpe-
JeHaTta UM Mol U € Bb3MOXHO NO-rbCTo
3acaxgaHe. CbC 3UMHU 1 NETHN Pe3nTom

SUMMARY

The experience is held on the
experimental field of the Department of
Fruit Growing at the Agricultural University-
Plovdiv in the village of Brestnik. The area
is 290 m above the sea level. The plantation
was established in 2014. At distances 3 m/2
m, were planted 4 varieties of goji berry JB1,
JB2, JB 4 and JB10 of the species Lycium
barbarum L. The plants are formed as trees
on a supporting structure and are grown
under drip irrigation.

The aim of the study was to
determine the width of the trees in
connection with the optimal planting
densities when creating plantations and to
obtain information on the productive
potential of several in vitro propagated
(Bio Tree) varieties of goji berry.

The results of the study showed
that at the end of the seventh vegetation
the growth of the trees has not yet
weakened. With the 3 m/2m planting
scheme, the plants have not occupied
their allotted area and denser planting
probably is possible. The size of the trees
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YCMEWHO Ce KOHTpo/aupa pasMepa Ha
avbpeetata. OT npoyyeHWTe COPTOBE
romkn 6epu, Han-npoaykTuBeH 6e copTta
JB 1 1 cnep Hero JB 2. Heobxoammo e ga
ce HanpassiT AONb/HUTE/IHWN NPOYyYBaHWs
3a B/IMSIHMETO Ha Pe3nTouTe BbLPXY MO-
[oaaBaHeTo npu Tesn copToBe, 3a Ja ce
onpeaenaT 3a TAX ONTUMasIHUTE Pa3cTos-
HMA Ha 3acaxjaHe.

KniouoBn gymn:  roaxu  Gepw,
[061B, Pa3CTOSIHUSI HA 3acaxJaHe, pacTex
YBO/,

Fromkn 6epu (Lycium barbarum L.)
€ BWf Npoy4YBaH CPaBHUTESIHO OT CKOPO.
Mnopgoeete ce dhopmupar BbpPXY TeKyLus
npupacT npes Beretayuara 3a NPoLb/HKU-
TeneH nepuopg oT BpemMe. JleTopactuTe ca
C ronAma Ab/mkuHa. 3apagy yBUCHANUSA
XxabuTyc Ha pacTeHVUeTOo Mnpu oTrnexgaHe
KaTo XpacT, rosiiMa 4act oT nnogoseTte
6uBaT 3aMbPCeHN N NOBPeeHN, a Npubu-
paHeTo MM e JocTta TPyAoeMKo. Bb3mMox-
HOCT fga ce u3berHar HegocTarbuuTe,
CBbp3aHN C XPacTOBUAHOTO OTrMeXaaHe
Ha romkm 6epn e dopMUpaHETO KaTo
AbpBo. 3a uenTta e Heobxogmma noanop-
Ha KOHCTPYKLUMUSA, NMOHEXe pacTeHWeTo He
obpasyBa pebeno ctb6/10 M e pfgocta
HecTabunHo. Manko e uHdopmauusaTa
CBbp3aHa C pe3uTbuTe M pascTofHUATa
Ha 3acaxpaHe (Zhang Haizhou, 2001;
Chen Fang and Liu Fue, 2008). B Kutaii e
Cb3gafleH cTaHdapT 3a OTriexpaHe Ha
ropkn 6epu (Lee Yoon et al.). OnucaHu
Ca HAKOJIKO KOPOHW Mpu OTrNexaaHeTo Ha
pacTeHneTo KaTo A bPBO:

- EcTecTBeHOo nonykpwvrna ¢ 5 go 8
rNaBHN KIOHa: 3 [0 5 Ha NMbpBUA eTax U
OT 2 A0 3 K/oHa Ha BTOpus eTax. Kopo-
Hata cnej opmvpaHeTo e C BUCOYMHA
1.7 m u gnameTbpl.8-2 m.

- NMonykpbvrna ¢ 5 oo 8 OCHOBHYU
K/TIOHa, KOMTO ca paBHOMEPHO pasnpegesne-
HMW Mo Bojava. [JbpBOTO € C BUCOYMHA
0k0/10 1.7 m 1 AuameTbp Ha KopoHaTa 2 m.

- KonycosugHa: ObpBoTO Mma 16 o
20 pas3Kk/IoHEeHMA C ACHO n3pa3eH LeHTpasieH
nmaep v ocHOBeH MbpBu eTax. Cnep, dop-
MVpaHe guameTbpa Ha KopoHaTa € OKOso

by this time is successfully controlled with
the winter and summer pruning. The most
productive of the studied goji berry
varieties was JB 1 variety, followed by JB
2. Further studies on the effect of pruning
on fruiting in the varieties are needed, to
determine the optimal planting distances
for them.

Key words: goji
planting distances, growth

INTRODUCTION

Goji berry (Lycium barbarum L.) is
a species studied relatively recently. The
fruits are formed on the current growth
during the vegetation for a long period of
time. The shoots are long. Due to the
drooping habit of the plant when grown as
a shrub, most of the fruits are
contaminated and damaged, and their
collection is quite time consuming. An
opportunity to avoid the disadvantages
associated with the cultivation of goji berry
is the formation of the plant as a tree. For
this purpose because the plant does not
form a thick stem and is quite unstable, a
supporting structure is needed. There is
little information related to pruning
practices and planting distances (Zhang
Haizhou, 2001; Chen Fang and Liu Fue,
2008). In China has been established a
standard for growing goji berries (Lee
Yoon et al.). Several crowns have been
described in the cultivation of the plant as
a tree:

berry, vyield,

- Naturally semicircular with 5 to 8
main branches: 3 to 5 on the first floor and
2 to 3 branches on the second floor. The
crown after formation is 1.7 m high and
1.8-2 m in diameter.

- Semicircular with 5 to 8 main
branches, which are evenly distributed on
the central lider branch. The tree is about
1.7 m high and 2 m in diameter.

- Conical: The tree has 16 to 20
branches with a clear central leader and a
main first floor. After formation, the
diameter of the crown is about one meter
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efVH MeTbp, a BucoymHara okono 1.7 m.

- YUaabposuaHa (C eguH unmn HAKon-
KO eTaxka OT K/oHW, ¢ 4 Ao 5 knoHa Ha
etax.). Cneg 4 oo 5 rogmMHn OT ABbPBOTO
Ce ovyakBa fa e C BUCo4YMHa okono 1.6 m,
AvameTbp Ha kopoHaTta 1.0 m, cTtb6s10 C
nebenvHa 5-6 cm.

B KaHaga (Penn State College),
npegnarat QOPMMPaAHETO Ha KOHYCOBMWA-
Ha M eTaxHa KOpoHa Mpu rogpku 6epu.
Jlobpe 0pOpPMEHO ALPBO C KOHYCOBMAHA
KOpoHa 6u Tpabsasno fa uma ot 16 no 20
NoONYCKeNeTHN K/IOHU U Aa e C BUCOoYMHAa
oT 0k0/10 1.80 m un ¢ gnametsp 1.0-1.2 m.
ETtaxHata (c Tpu eTaxa), cnen dopmupa-
HeTo ga nma ot 10 Ao 15 OCHOBHM K/OHN,
BMCOYMHA OT OKOJ10 A0 2.2 M U LWIMPOYNHA
Ha KopoHaTa 1.5-1.8 m.

3a copt Ninggi 1 3a gomMaluHu rpa-
OVHN € NpPenopbyaHoTO pPasCcTosiHME Ha
3acaxfaHe e 1.5 m/2 m, a 3a npomuLLnie-
HU HacaxgeHunsa: 1.0 m/3.0 m. B Ningxia
oyYakBaT LIECTTOAMLIHM pacTeHMs OT COpT
Ninggi 2 ga ca ¢ BucoumHa 1.59 m, ¢
AvaMeTbp Ha CcTb6/10TO 6 CM 1 AMameTsbp
Ha kopoHata 1.9 m. B KaHaga 3a otrnex-
JaHe Ha rompku 6epu ca npenopbyaHu
cXemMn Ha 3acaxjaHe 1 m go 1.50 m B
pefa v noHe 2 m 0o 3 m mMexay pegose-
Te. CbobLaBar, Ye MakCUMa/THUAT JOOMB
e HacTbNU YeTUpu 4O NeT roguHn cneg
NMbpBOTO N/ogogaBaHe. B Kutali 3a copTta
Ninggi 5 Ha manka nnow, B AOMAaLUHU
CTOMaHCTBa Kato nogxogsuwa cxema Ha
3acaxpaHe e onpefeneHa 1.5 mx2m, a
Ha no-ronemu nnowwm 1.0 m/3.0 m.

Dzhugalov et al. (2015), npu npoyuy-
BaHe Ha pacTexHU W PpenponyKTUBHU
0cobeHOCTM Ha faBa copTa rogxu 6epwu
(JB 1 n JB 2) peructpupart no-gobpa npo-
AYKTUBHOCT Ha copT JB 1 — 0.56 kg/gbpeo
N TeopeTuyeH Jobus oT aekap — 93.52 kg,
B CpaBHEHWE C Apyrus cOpT, Npu KOWTO
pobusute 6unu cboteeTHO 0.31 kg/abpeo
n 51.77 kg/da. ABTopuTe ycTaHoBsiBaT "
pasiMuna No OTHOLIEHME Ha pacTexa Ha
copToBeTe. Pa3nnumsa no OTHOLUEHME Ha
pacTtexa M NpPoAYyKTMBHOCTTA Ca YCTaHo-
BeHu 1 oT (Lichev et al., 2020).

MHOro 4ecTo reHeTMYyHUTE Xapak-

and the height about 1.7 m.

- Umbrella-shaped (with one or
more floors of branches, with 4 to 5
branches per floor.). After 4 to 5 years,
the tree is expected to be about 1.6 m
high, with crown diameter 1.0 m and
thickness of the stem 5-6 cm.

In Canada (Penn State College),
offer the formation of a conical crown. A
well-shaped tree with a conical crown
should have 16 to 20 semi-skeletal
branches and be about 1.80 m high and
1.0-1.2 m in diameter. The other offered
crown for goji berry is with a few floors of
branches. Crown (with three floors), after
the formation should have from 10 to 15
main branches, height from about to 2.2
m and crown width 1.5-1.8 m.

For Ninggi 1 variety for home
gardens, the recommended planting
distance is 1.5 m/2 m, and for industrial
plants: 1.0 m/3.0 m. In Ningxia, six-year-old
Ningqi 2 plants are expected to be 1.59 m
tall, to have a stem diameter of 6 cm and
a crown with 1.9 m in diameter. In
Canada, planting schemes of 1 m to 1.50
m in a row and at least 2 m to 3 m
between rows are recommended for
growing goji berries. It is reported that the
maximum yield will occur four to five years
after the first fruiting. In China, 1.5 m x 2
m is defined as a suitable planting
scheme for the Ningqgi 5 variety in small
households, and 1.0 m/3.0 m for larger
areas.

Dzhugalov et al. (2015), in a study
of growth and reproductive characteristics
of two varieties of goji berry (JB 1 and JB
2) registered better productivity of variety
JB 1 - 0.56 kg/tree with theoretical yield —
93.52 kg/da. In the other variety, the
yields were, respectively 0.31 kg/tree and
51.77 kg/da, respectively. The authors
also found differences in terms of variety
growth. Differences in growth and
productivity have also been identified by
(Lichev et al., 2020).

Very often genetic characteristics

212



TEPUCTUKN ONPefEenAT W pasnnyHu pac-
TEXHU N PENpPOSYKTUBHM ocobeHocTn. Te
Tps6bBa Aa 6bAaT B3eTVM B npeasus npu
Cb3flaBaHeTO Ha HacaxieHus. HayyHo
o60cHOBaHa nHgopmMaLmsa cebp3aHa ¢ U3-
nMTBaHe Ha COpPTOBETe B TOBa M3c/liefBaHe
npy pas/IniyHU CXEMU Ha 3acaxpjaHe nun-
CBa B JOCTBLMHNTE /IMTEPATYPHU U3TOUHULM.

Llen Ha wuscnegBaHeTo 6e fga ce
npoyyar pacTexHWTe O0CO6EHOCTM Ha Hs-
KOJIKO copTa romkmn 6epu oT Buga (Lycium
barbarum L.) 3a ga ce nony4n noseye ACHO-
Ta 3a NoTeHUUa/IHUTE pa3Mepy Ha COpToBe-
Te rogxu 6epu (JB 1, JB 2, JB 4, JB 10) oT-
rNeXaaHn kato AbpBO, KaKTO U 3a TEXHUTE
Bb3MOXHOCTUTE MO OTHOLLUe-H1e Ha fobumBa.

MATEPWNAN N METO4WA

MpoyyBaHETO € HanpaBeHO C WH
BUTPO Pa3MHOXEHU pacTeHUs OT yeTupwu
coprta npes nepuoga 2017-2020 r. Onut-
HUTE pacTeHus ca 3acajeHu npes3 HHU
2014 r.. Te ca dhopmupaHn Kato abpBeTa
Ha noAanopHa KOHCTPYKLMSA C BUCOUMHA Ha
cTb6n10TO0 70-90 cm. OTrnexaaTr ce npwu
KarnkoBo HarnosiBaHe KaTo ca MoJiMBaHu
ponbnHuTenHo ¢ 40 l/gbpBo npes cega-
MuLa npe3 MmeceuuTe 10N 1 aBrycr.

C pesutbata npegu 3anoysaHe Ha
BeretaumaTa ca OTCTPaHsBaHW K/IOHKUTE
pacTawm HaBbTpPe M HaZosy, a TekyLius
BeretTaTUBeH NpupacT e cbkpaliasaH npu
jocturaHe Ha pAvmkmHa 30 cm. Bcsko
AbpBO e TopeHo ¢ 300 g NPK (14:10:12)
NbpBO Cfef 3vMMHaTa pe3utba u cnep
ToBa Mali wMmecely npeaM uUbdTexa.
Knumatsr B T10BAMB € TUMNMYeH 3a
ymepeHata knumatmyHa 30Ha ¢ 3900°
aKTMBHa TemneparypHa cyma u C Basniexu
B KOJIMYECTBO 0KOJ10 515 mm.

OTyeTeHV ca AnameTbpa Ha CTbO-
noto (mm), wWuMpuHaTa Ha KOpOHUTE Ha
AbpBeTtaTta (cm) 1 gobuBa cBexu nnogose
(kg/abpBO). N3uncneH e TeopeTnUHUAT A0-
6us (kg/da) npun aBe cxemn Ha 3acaxzaHe.

PE3SYNTATU N OBCbXOAHE
Pesyntatute oT aHa/msa Ha
JaHHWTe 3a guameTbpa Ha CcTbb6/0TO
(Tabnuua 1), nokassar, 4e npu copT JB 1
CcTb6/10TO Hapebenssa CpaBHUTENHO paB-

determinate  different  growth  and
reproductive characteristics. They must
be taken into account when creating
plantations. Scientifically based
information related to the testing of the
varieties in this study for different planting
densities is missing in the available
literature.

The aim of the study was to
investigate the growth characteristics of
several varieties goji berry (JB 1, JB 2, JB 4,
JB 10) of the species (Lycium barbarum L.)
in order to obtain more clarity about the
potential sizes for the plants goji berry
grown as trees, as well as their yield
potential.

MATERIAL AND METHODS

The study was performed with in
vitro propagated plants of four varieties in
the period 2017-2020. The experimental
plants were planted in June 2014. They
are formed as trees with a stem height of
70-90 cm and are on a supporting
construction and are grown under drip
irrigation. Additional water with 40 l/tree
per week was given during the months of
July and August.

With the winter pruning (before the
beginning of the vegetation), the branches
growing inwards and downwards are
removed. During the vegetation the current
vegetative growth is shortened when reach-
ing a length of 30 cm. Each tree is fertilized
with 300 g NPK (14:10:12), first after the
winter pruning and then in May before
flowering. The climate in Plovdiv is typical
for the temperate climate zone with 3900°
active temperature sum and with precipitat-
ion in the amount of about 515 mm.

There are taken into account the
diameter of the stem (mm), the width of
the tree crowns (cm) and the yield of fresh
fruit (kg/tree). The theoretical yield (kg/da)
was calculated for two planting densities.

RESULTS AND DISCUSSION
The results of the analysis of the
data for the diameter of the stem (Table 1)
show that in the variety JB 1 the stem
thickens is adding relatively evenly by
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HOMEPHO C 0Kosio 3 mm. Ha roguHa. OT
14.09 mm npe3 2017 go 21.89 mm B Kpas
Ha 2020r. OT nNpoy4BaHNTE COPTOBE Haii-
nebeno ctbv6510 obpasysa copta JB 2.
Mpn Hero CTOMHOCTUTE Ha NpU3Haka Ha-
pacteat oT 18.88 mm go 31.17 mm, kaTo
HanebensBaHeTo e C OKono 4 mm Ha
roguHa. [lebennHata Ha cTb6/0TO Npes
nepuoga 2017-2020 r. npn JB 4 ce npoMeHs
oT 10.39 mm go 15.65 mm wan ¢ npnéau-
3UTe/IHO 2 mm Ha roguHa. NMoao6bHo Hapge-
6ensBaHe Ha CTbLO/IOTO MpU BapupaHe Ha
CTOiHOCTUTE Ha nokasaTens ot 12.55 mm B
HayanoTo Ha nepuoga o 19.45 B kpas Ha
2020 r. e xapakrepHo 1 3a copt JB 10.
CpaBHUTENNHO PaBHOMEPHOTO Ha-
pebensiBaHe Ha cTbbnaTa Ha CoOpTOBETE
npe3 nepuoga 2017-2020 r., nokassa, ye
pacTexbT Ha AbpBeTara B Kpasd Ha cefma
BereTawms BCe OLLe He e oTc/iabHan.

about 3 mm. per year. From 14.09 mm in
2017 to 21.89 mm at the end of 2020. Of
the studied varieties, the thickest stem
forms the variety JB 2. The values of this
indices increase from 18.88 mm to 31.17
mm, which is thickening of about 4 mm
per year. The thickness of the stem during
the period 2017-2020 in JB 4 varies from
1039 mm to 1565 mm or by
approximately 2 mm per year. A similar
thickening of the stem was observed in JB
10. In this variety the values of the
indicator vary from 1255 mm at the
beginning of the period to 19.45 mm at
the end.

The relatively evenly thickening of
the stems of the studied varieties in the
period 2017-2020, shows that the growth
of the trees at the end of the seventh
vegetation has not yet weakened.

Tabnuuya 1. AebennHa Ha cTb6/10TO 2017-2020 r., mm
Table 1. Diameter of the stem 2017-2020, mm

BapuaHTt/Variety 2017 2018 2019 2020
JB1 14.09 17.24 18.47 21.89
JB2 18.88 22.34 27.49 31.17
JB 4 10.39 12.47 13.95 15.65
JB 10 12.15 13.66 16.38 19.45

The differences are significant P< 0.05%

[JaHHWTe OT aHa/M3a Ha guameTbpa
Ha KopoHuTe ca npeactaseHy B Tabnuvua
2. JAnameTbpbT Ha KOPOHUTE MNpu
uscnegBaHNTe COPTOBE Mpe3 Mnepuoga
2017-2020 r. e B gnanasoH 73.00-144.00
cm. CoptoBete JB 1 u JB 2 obpasysaT
No-LUMPOKM KOPOHU OT copTo-BeTe JB 4 u
JB 10, KoeTo BEepOATHO Ce Ab/DKM Ha Tex-
HUA no-usnpaseH pacTtex (Purypu 1-4). B
Kpas Ha cefMa Beretauusi, Npu Taka usbpa-
HUTE pasCToOAHUA Ha 3acaxpgaHe 3m/2m
AbpBeTata BCe Olle He ca 3ae/n Hamb/HO
onpegeneHara um nnow. Ypes 3uMHa u
NATHa pe3unTba WyprvHaTa Ha KOpPOHUTE
MOXe Aa ce NoAAbpXa B XeslaHu pasmepu.

The data from the analysis of the
diameter of the crowns are presented in
Table 2. The diameter of the crowns in the
studied varieties in the period 2017-2020
is in the range 73.00-144.00 cm. Varieties
JB 1 and JB 2 form wider crowns than
varieties JB 4 and JB 10, which is probably
due to their more upright growth (Figures
1-4). At the end of the seventh vegetation,
at the selected planting distances of
3m/2m, for the trees have not yet completely
occupied their defined area. Through the
winter and summer pruning, the width of
the crowns can be maintained in the
desired dimensions.
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Ta6bnuua 2. JuameTbp Ha kopoHata 2017-2020 ., cm

Table 2. Diameter of the crown 2017-2020, cm

Copt/ Variety 2017 2018 2019 2020

JB1 108.80 91.00 134.00 120.00
JB 2 134.25 111.25 144.00 136.25
JB4 77.00 73.00 118.00 81.75
JB 10 82.50 95.00 132.00 116.25

The differences are significant P< 0.05%

dur. 2. AbpBo Ha CopT JB 2
Fig. 2. Tree of JB 2 variety

dur. 1. AbpBo Ha CopTJB 1
Fig. 1. Tree of JB 1 variety

our. 3. bpso Ha CopT JB 4
Fig. 3. Tree of JB 4 variety

dur. 4. AbpBo Ha CopT JB 10
Fig. 4. Tree of JB 10 variety
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Pesyntatute oT aHanusa Ha fobwu-
Ba ca npepacrtaseHn B Tabnuua 3. [JaHHK-
Te nokasear, copT JB 1 kaTo Hali-npoayk-
TVBEH, KakKTO npe3 OTAENHUTE TOAMHMU,
Taka u cpefHo 3a nepmoga 2017-2020 r.
OT TO3U COpPT KyMynaTuBHuA [0O6UB OT
AbpBo 3a roguHute 2017-2020 e 4.98 kg.
CoptbT JB 2 10 cnegsa no nponyKTuB-
HOCT, KakTo MO0 peanu3upaH cpeeH
pobus ot 0.63 kg, Taka U No OTHOLLEHME
Ha cymapHus pgoouB — 2.54 kg. Halii-
MaUsiko nsiofoBe o6Lo 3a nepuoga 2017-
2020 r. ce nonyumxa ot coptoBeTe JB 4 1
JB 10, cboTtBeTHO 0.83 kg 1 0.71 kg. Kato
ce uma B npeasua, Ye Te3n Asa copTa ca
C No-NpubpaHn KOPOHU, MO-FbCTOTO 3acax-
JaHe OW MOrno0 B U3BECTHa CTeneH Aa
KOMMeHcupa Huckmua fobus. Heobxoammo
€ [a ce HanpasAT [OMb/IHUTENHW NpPOYyuy-
BaHMs 3a B/IMSHUETO Ha pe3nTouTe BbpXy
nnogofaBaHeTo, NOHeXe npu Taka u3Bbp-
LeHUTe B HACTOSLLOTO NpoyyBaHe, ce no-
ny4yasaT AO6MBU MHOMO MO-HUCKWU OT MOCO-
YyeHWTe OT NPOVN3BOAUTENNTE HA COpPTOBETE.

B kpaa Ha cegma Beretaums wu
o6bwo 3a nepumoga 2017-2020 r., kaTo
Hal-NPoAYKTUBEH ce nokasa copta JB 1 n
cnepg Hero JB 2. Hait-Huckm go6usu ce
nosiyymxa ot coprosete JB 4 n JB 10.

The results of the analysis for the
yield are presented in Table 3. The data
show variety JB 1 as the most productive
in each year of the study and on average
for the period 2017-2020. The cumulative
yield per tree of this variety for the years
2017-2020 is 4.98 kg. The variety JB 2
follows the most productive JB 1, in terms
of average yield of 0.63 kg and in terms of
total yield for the commented period —
2.54 kg. The least fruits in total for the
period 2017-2020 were obtained from the
varieties JB 4 and JB 10, respectively
0.83 kg and 0.71 kg. Given that these two
varieties have more collected crowns,
denser planting could to some extent
compensate the low yield. Further studies
on the effect of pruning on fruiting are
needed, because the yields obtained in
this study, are much lower than those

indicated by the producers of the
varieties.
At the end of the seventh

vegetation and in total for the period
2017-2020, the most productive variety
was JB 1 and after it JB 2. The lowest
yields were obtained from the varieties JB
4 and JB 10.

Tabnuua 3. Jobus ceBexu nnonose, kg/abpsBo 3a nepuopaa 2017-2020
Table 3. Yield of fresh fruit, kg/tree for the period 2017-2020

CpepeH CymapeH
Copt/Cultivar 2017 2018 2019 2020 Mean summary
JB1 0.96 0.66 1.71 1.65 1.24 4.98
JB 2 0.34 0.62 0.71 0.87 0.63 2.54
JB 4 0.34 0.15 0.09 0.25 0.21 0.83
JB 10 0.22 0.18 0.12 0.19 0.18 0.71

The differences are significant P< 0.05%

B Tab6bnuua 4 ca npeacraBeHu
U3YUC/IEHNST Ha TeOopeTuMyHus [obus B
kg/da npu gBe cxemn Ha 3acaxpgaHe. MNpwu
uscylwaBaHe CBexute naoJoBe ry6ar
OKOJI0 YeTUpu NbTU OT TErnoTo cu, ToBa
61 03Ha4YaBasio, Ye OT Hal-NPOAYKTUBHUS
copt JB 1 npu pasctogHuATa Ha
3acaxjaHe B HaCTOAWOTO u3cnensaHe
3m/2m 6uxa ce nonyunnun okono 60 kg/da
CylleHu N04oBe, a npu rbctota 2m/2m,
cboTBeTHO 77.50 kg/da. 3a no-Bucoku

Table 4 presents calculations of the
theoretical yield (kg/da) for two planting
densities. When dried, fresh fruits lose
about four times their weight, which would
mean that from the most productive variety
JB 1 at planting distances in the present
study 3 m/2 m would give about 60 kg/da
dried fruit, and at a density of 2 m/2 m,
respectively 77.50 kg/da. To obtain higher
yields (kg/da) is necessary, testing of the
plants of these varieties with denser planting
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pobueu (kg/da) e HeobxoanUMO M3NUTBaHE
Ha copToBeTe Npu NO-IbCTO 3acaxgaHe.

and also other agricultural practices, which
can lead to increase the productivity.

Tabnuuya 4. TeopeTnyeH fo6mB (CpeneH) Npu gBe pascTosiHUs Ha 3acaxgaHe, kg/da
Table 4. Theoretical yield (mean) by two planting densities, kg/da

Pa3cTtosiHne Ha 3acaxjaHe PascTosHue Ha 3acaxpaHe
Coprt/Cultivar Planting densities 3 m/2 m Planting densities 2 m/2 m
JB1 248.00 310.00
JB 2 126.00 157.50
JB 4 42.00 52.50
JB 10 36.00 45.00

N3BOAN CONCLUSIONS

v CpaBHUTE/THO PaBHOMEPHOTO Hafe- | v The relatively evenly thickening of

6enaBaHe Ha cTbbnaTa Ha copToBeTe npes
rogMHuTte ot nepuoga 2017-2020 r., nokas-
Ba, Ye pacTexbT Ha AbpBeTara B Kpas Ha
cefMma Beretauums BCe oOLle He e oTcrabHan.
v B kpasa Ha cegma Beretauus npwu
Taka usbpaHuTe pa3cTosHUA Ha 3acaxia-
He 3 m/2 m gbpBeTaTa BCe OuWe He ca
3ae/iM Hanb/HO onpejesieHaTa UM NoLLY,
B pefa.

v Upes 3uMHU U NeTHU pe3ntou
lMpuMHaTa Ha KOPOHWTE MOXe Ja ce
noanbpXa B XXefaHuTe pasmepu.

v B kpas Ha cegma Beretauusi u
060 3a nepuoga 2017-2020 r, KaTo Hali-
NPOAYyKTMBEH ce nokasa copta JB 1, a
cnep Hero JB 2. Hait-Huckn po6usu ce
nosiyymxa ot coprosete JB 4 n JB 10.

v 3a no-Bucokn ao6usn (kg/da) e
Heo6XoAMMO U3NUTBaAHE Ha MNo-IbLCTU
CXeMM Ha 3acax/aHe, KakTo 1 npoy4ysaHe
Ha BNUSAHMETO Ha pe3uTdbaTa BbPXY
nnogofaBaHeTo.

BNAITOOAPHOCTU

Ta3n paboTa e nogkpeneHa oOT
LleHTbp 3a Hay4yHu n3cnensaHus, TpaHc-
hep Ha TEXHO/IOTUU U 3alMTa Ha UHTe-
NnekTyasHata cO6CTBEHOCT KbM ArpapeH
yHuBepcuTeT - [1oBavB, No NpoekT 11-19.

the stems of the studied varieties in the
period 2017-2020, shows that the growth
of the trees at the end of the seventh
vegetation has not yet weakened

v At the end of the seventh
vegetation, at the selected planting
distances of 3 m/2 m, the trees have not
yet completely occupied their defined area
in the row.

v Through winter and summer
pruning the width of the crowns can be
maintained in the desired dimensions.

v At the end of the seventh
vegetation and in total for the period
2017-2020, the most productive variety
was JB 1, followed by JB 2. The lowest
yields were obtained from the varieties JB
4 and JB 10.

v For higher vyields (kg/da), testing
of denser planting schemes is required
and also a study on the effect of pruning
on fruiting.
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PE3OME

N3cnepsaHeto npocnegssa Bere-
TaTMBHUTE W PENPOAYKTUBHUTE NPOSBA HA
copT ManuHm Willamette. Monckmat onut
€ 3a/10KeH B [Ba BapuaHTa Ha 3acax-
JaHe Ha pacTeHusiTa BbB BbTpepegoBara
now, — 0.50 m n 0.30 m npu mexay-
peposo pasctofaHue 3.00 m. HayyHuAT
€KCNepuMEHT e NpoBeJeH B KOMTEKLMOHHO
HacaxgeHue Ha VIHCTUTYT NO NAaHWHCKO
XMBOTHOBBACTBO M 3eMeenue, rp. TposH
npe3 nepuoga 2018-2020 r. AHanun3npaHu
ca BereTaTMBHUTE MokKasatesute cpefeH
O6poil  M3ABHKM;, CcpegHa BUCOYMHA W
cpefHa gebenvHa Ha U3AbHKUTE OT efuH
JINHEEH MeTbp Ha BbTpepegoBara nioy
N PENPOAYKTVBHUTE MoKasaTenn cpeHo-
TO Terno Ha nnoga (g), n cpeneH nobus
Ha 1 m’. Mpe3 mbpBaTa roguHa OT onuTa
npu copt Willamette e ycTaHoBeH Haii-
ronsiM cpefeH 6poit n3gbHkn (33.83 6p.)
OT NO-MaJIKOTO Pa3CTOsHME Ha 3acaxja-
He Ha pacTeHuATa W Haii-ronama cpejHa
BMCOYMHA Ha pacTeHusaATa (2.23 m) oT
Ccblus BapunaHT. CpegHaTa febenvHa Ha
U3LbHKATE MPU W3NUTBAHWUA COPT € B

SUMMARY

The study observed the vegetative
and reproductive characteristics  of
raspberry cultivar Willamette. The field
experiment was set on two planting
variants at the intra-row area — 0.50 m
and 0.30 m and at inter-row spacing of
3.00 m. The scientific experiment was
conducted in a collection plantation of the
Research Institute of Mountain
Stockbreeding and Agriculture in Troyan
in the period of 2018-2020. The
vegetative indicators, such as average
number of shoots, average height and
average thickness of shoots of one linear
meter of intra-row area were analysed
and also some reproductive indicators,
such as average fruit weight (g), and
average vyield per 1 m% In the first
experimental year in ‘Willamette’ cultivar,
the largest average number of shoots
(33.83) was found from the shorter
planting distance and the highest average
plant height (2.23 m) of the same variant.

The average thickness of the shoots in

219



rpaHuumMTe ot 5.31 mm/im® po 7.37
mm/1m®. Mo OTHOLIEeHNe Ha penpoayk-
TMBHUTE nokaszaTenu copt Willamette ce
Xapaktepmsmpa CbC 3HA4YUTESIHO Mo-
BMUCOKM [06MBM MpU NO-MasIKOTO pas-
CTOSIHME Ha 3acax[aHe Ha pacTeHusTa u
npes Tpute roAvHW OT onuta 1767.5
g/lm? 3a 2018 r., 1648.17 g/im” 3a 2019
r. n 2652.83 g/lm2 3a 2020 r. KoHcTa-
TMPaHO € HaW-rofiiMo CpefHOo Terno Ha
nnoga 2.74 g npu MbpBu BapuaHT Ha
3acaxpgaHe npes 2018 .

Kntouosu AymMun: MaJINHU,
pasctosiHue Ha 3acaxpgaHe, BeretatuBHU
nokasarenu, Terno Ha naoga, fo6vs

yBO/[,

MasimHaTa e OBOLLEH BUA C rO/IAMO
MKOHOMWYECKO 3HaYeHNe, Ab/HKalo ce Ha
HeliHaTa BUCOKa NPOAYKTUBHOCT U MKOHO-
Muyecka edpekTnBHOCT. Mo gaHHU OT cBe-
TOBHaTa ¥ Halla nutepaTypa 3a MajiuHa-
Ta ca NOAXOAALWM npennaHuHCKUTE |
NAAaHWHCKA paioHK, KOMTO OTroBapsT B
rofiiMa CTeneH Ha MoYBEHO-KANMAaTNYHK-
Te M3UCKBaHWsS Ha TO3W OBOLLEH BuA. Ha
Te3an MecTa KIMMaTbT € MpoxJafgeH, a
rnoyseHata W aTtmocthepHaTa BI&KHOCT
ca Nno-BUCOKKM. [JHEC € HanuLe HapacTBall
WHTEpPEeC KbM MasinHoBaTa KynTypa, KOnTo
ce ob6ycnaes OT [o6pute YCnoBUS Ha
MEeXAYHapOAHMA W BbTPEWHUA nasap,
6BbP30TO Bb3BPbLLAHE HA WMHBECTULUUTE
N HenpekbCcHaTOTO nogobpsBaHe Ha Tex-
Ho/oruuTe 3a oTrnexgaHe u npepaboTka
Ha nnogosete (Hristov and Boycheva,
1982; Rangelov, 1990; Pritts, 1991; Stiles
et al.,, 2002; Knight, 2004; Bushway, 2008;
Fernandez and Krewer, 2008; Veljkovic et
al., 2008; Petrovi¢ and Leposavié¢, 2011).

MpoayKTMBHOCTTA Ha MasvHaTta ce
06ycnaBsi KakTo OT 6p0s Ha U3AbHKMTE Ha
€[1H NINHEEH METbP M TAXHOTO pas3BuUTUE
(BMCOYUMHA 1 nebenuHa), Taka u oT 6poa n
TErnoTo Ha N/040BETE OT ef4Ha U3AbHKA.
Jo6MBBLT M Ka4eCTBOTO Ha M/I0A0BETE ca
B Mnpsika 3aBMCMMOCT OT reorpacckara
LIMpVHA, arpoMeTeoposIONMYHUTE YCII0BUS
Ha palioHa Ha oTrnexgaHe, copToBute
0CO6EHOCTM W NpunaraHata arpoTexHuka

the tested cultivar is in the range from
5.31 mm/1m? to 7.37 mm/1m?. In terms of
reproductive performance, ‘Willamette’
cultivar was characterized by significantly
higher yields at a shorter planting distance
and in all three experimental years with
1767.5 g/im? in 2018, 1648.17 g/im’ in
2019 and 2652.83 g/lm® in 2020. The
highest average fruit weight was 2.74 g in
the first planting variant in 2018.

Key words: raspberries, planting
distance, vegetative indicators, fruit
weight, yield

INTRODUCTION

Raspberry is a fruit species of great
economic importance due to its high
productivity and economic efficiency.
According to data from the world and our
literature, the foot-hill and mountainous
regions are suitable for raspberries, as
they largely meet the soil and climatic
requirements of this fruit species.

Their climate is cool and the soil and
atmospheric humidity are higher. Today
there is a growing interest in raspberry,
which is due to the good conditions of the
international and domestic market, the
rapid return on investment and continuous
improvement of technologies for growing
and processing of fruits (Hristov and
Boycheva, 1982; Rangelov, 1990; Pritts,
1991).; Stiles et al., 2002; Knight, 2004;
Bushway, 2008; Fernandez and Krewer,
2008; Veljkovic et al., 2008; Petrovi¢ and
Leposavi¢, 2011).

The productivity of raspberries is
determined both by the number of shoots
per linear meter and their development
(height and thickness) and by the number
and weight of fruits per one shoot. The
yield and quality of fruits are directly
dependent on the latitude, agro-
meteorological conditions of the growing
area, cultivar characteristics and applied
agricultural techniques (Georgiev, 2006;
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(Georgiev, 2006; Leposavi¢ et al., 2013;
PeSakovi¢ et al., 2013; Zorenc et al., 2017).

Peavua wscneposatenu chokycupat
cBouTe paspaboTkM BbPXY U3NUTBaHE
poAOBUTOCTTA HA Ma/IMHOBUTE COPTOBE
(Hristov, 1991; Stanisavljevic et al., 2004;
Boycheva, 1999; Buskiene, 1999; Koron,
2004).

Eyduran et al. (2008) npaBsaT npo-
yuBaHe Ha BeretaTtuBHuTe nposisu Ha 10
MaJ/IMHOBW copTa B palioHa Ha LleHTpanHa
AHatonua (Typums): UepBeH Akcy, KeHbw,
Hacnepactso |, Hacneactso I, XonaHAacko
oxympke, Hobypr, PyouH, Bpbx, TynamuH
n Willamette. Te yctaHoBsIBaT, Ye C Haii-
ronAamo Terno Ha nnoga e Willamette
(2.77 g), cnepgBaH ot TynamuH (2.32 @),
KeHou (2.04 g). Pesyntatute nokassar,
ye Hal-BUCOK [A06MB OT WU3AbHKA €
nonyyeH ot copt Willamette (95.76 @),
cnepgaH ot TynamuH (70.60 g), Hacneg-
ctBo Il (65.74 Q).

Mpe3 nepuoga 2010-2011 r. B
BocHa u XepueroBuHa, Becirspahi¢ et
al.(2014), cpaBHsiBaT BeretaTtMBHWUS pac-
TeX Ha Tpu copta manuHn — Willamette,
Muiikbp M TynamuH. ABTOpUTE OTYUTAT,
ye OT M3NUTBaHWUTE COPTOBE, MUIKbLP € C
Hali-rofiiMa  BUCOYMHA Ha U3LbHKUTE
(212.65 cm), a Willamette e c Haii-manka
BucounHa (141.16 cm). MNonyyeHuTe pesyn-
TaTm moraT ga 6baat cpaBHEHU C W3-
cnegpaHuaTa Ha Attila et al. (2006), kouTo
HabnwgaBat BUCOUMHATA Ha W3LbHKUTE
Ha Te3n COpTOBE MaJIMHM B YC/I0BMATA Ha
AHkapa — Typuua. lNpu TexHusa onut e
KOHCTaTMpaHo, Ye C Hali-BMcoka cpegHa
BUCOYMHA Ha m3abHKata e copt Willamette
196.90 cm, cnep ToBa Muiikbp 186 cm, go-
KaTo C Hail-masnikaTta BWUCOYMHA Ha W34bH-
Kata e 6un copt TynamumH ¢ 139.90 cm.

Mpe3 2020 r. Cvetkovic et al. npa-
BAT Npoy4yBaHe Ha PenpoayKTUBHUS NOTEH-
unan Ha copt Willamette B paiioH Ha
BocHa n XepuerosuHa. Te oTuntaT 6poli
Ha nnogofjasallin W3LbHKA Ha JIMHEEH
MeTbp B AmanaloHa oT 13.6 go 18.2 6p.,
cpepgHo Terno Ha nioga ot 4.0 po 4.4 gum
cpegeH pfobus ot e,DZ,VIH JIVHEEH MeTbp
702.6 0o 1243.4 g/1m

Leposavi¢ et al., 2013; PeSakovi¢ et al.,
2013; Zorenc et al., 2017).

A number of researchers have
focused their research on testing the
fertility of raspberry cultivars (Hristov,
1991; Stanisavljevic et al., 2004;
Boycheva, 1999; Buskiene, 1999; Koron,
2004).

Eyduran et al. (2008) studied the
vegetative characteristics of 10 raspberry
cultivars in the region of Central Anatolia
(Turkey): ‘Red Axu’, Kenby, ‘Heritage I',
‘Heritage II', ‘Dutch Dwarf’, ‘Newburg’,
‘Ruby’, Peak, Tulameen and Willamette.
The largest fruit weight was found in
‘Willamette’ (2.77 g), followed by
‘Tulameen’ (2.32 g), ‘Canby’ (2.04 g). The
results show that the highest yield per
shoot was obtained from ‘Willamette’
(95.76 g), followed by ‘Tulameen’ (70.60
0), ‘Heritage’ Il (65.74 g).

In the period 2010-2011 in Bosnia
and Herzegovina, Becirspahi¢ et al.
(2014) compared the vegetative growth of
three raspberry cultivars: ‘Willamette’,
‘Meeker’ and ‘Tulameen’. The authors
report that ‘Meeker’ had the highest shoot
height (212.65 cm) and ‘Willamette’ had
the lowest height (141.16 cm).

These results can be compared with the
studies of Attila et al. (2006), who
observed the height of shoots of these
raspberry cultivars in the conditions of
Ankara — Turkey. According to their
experiment the highest average shoot
height was found in ‘Willamette’ 196.90
cm, followed by ‘Meeker’ 186 cm, while
the lowest shoot height was found in
‘Tulameen’ with 139.90 cm.

In 2020, Cvetkovic et al. studied the
reproductive potential of ‘Willamette’ in
the region of Bosnia and Herzegovina.
They reported a number of fruiting shoots
per linear meter in the range of 13.6 to
18.2, an average fruit weight of 4.0 to 4.4
g and an average yield per one linear
meter 702.6 to 1243.4 g/1m°.
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Llenta Ha HacToALLOTO U3cneasaHe
e [la ce yCTaHOBM MMa /1 KopenaunoHHN
3aBNICUMOCTU MEXAY HAKOW BeretatuBHU
N penpoayKTUBHM MPOSIBU Ha NPOy4YBaHUsA
copT Willamette npu pasnmyHuTe BapmaH-
TN Ha 3acaxjaHe Ha pacTeHusaTa ot 0.50
m 1 0.30 m Ha BbTpepegoBara nsioLL.

MATEPVAT U METOOU

OnuTbLT e NpoBejeH npes neprnoga
2018-2020 r. B KONEKUMOHHO HacaxaeHune
Ha WHCTUTYT NO NJI@HWHCKO XXMBOTHOBbA-
CTBO U 3emegenuve, rp. TposH. OBekT Ha
M3CcneABaHETO € LUMPOKO pasnocTpaHe-
HUAT B CBETOBEH Mallab COpT Ma/lMHK —
Willamette. CopTbT e uHTpogyuupaH, C
[06pN XapakTepUCTUKA M NPUTroAHOCT 3a
oTrnexgaHe B nNpegnnaHuHCKUTE paiioHun.
PacteHusita ce oTrnexgar npv MOJSIMBHU
YCNOBUS C NPWIOXKEHO KarnkoBO Hanosisa-
He. ArpoTexHukaTta Ha OTIMiexgaHe BK/IHY-
Ba eCTeCTBEHO 3aTpPeBeHV Mexaypeans v
noaAbpxaHe Ha 4yepHa yrap BbB BbTpe-
pefoBOTO NPOCTPAHCTBO.

OT4eTeHN ca cnegHvuTe BereTatms-
HW 1 PENPOAYKTUBHW NOKa3aTesu:

- cpefeH 6poil M3gbHKM Ha eauviH
JIVHEEH METHP;

- CpefHa BMCOYMHA Ha W3O bHKATE
(cm);

- cpefHa febenuHa Ha M3LbHKUTE
(mm), namepeHa Ha 10 cm OT nouyBeHaTa
NOBBbPXHOCT;

- cpepgHo Terno Ha nnoga (g);

- cpefieH ao6umB oT 1 m* (g).

OnuTHLT € 3a/10KEH B ABa BapuaHTa
C LWeCT MOBTOPEHWS, BCSAKO MO €AuH
JIMHEEH MeTbp OT BbTpepegoBaTta Mo,
npv copTa 1 BapuaHTuTe.

- | Bap. — 3acaxgaHe Ha pacTeHusiTa
Ha 0.50 m BbB BbTpepesoBara nsoLL;

- Il Bap. — 3acaxaHe Ha pacTeHuaTa
Ha 0.30 m BbB BbTpepesoBara nsoLL,.

Mpu gBaTa BapvaHTa Mexaypeno-
BOTO pa3cTtosHue e 3.00 m.

3a oTuMTaHe Ha nokasaresmTe e
u3nosi3BaHa MeTogukaTa 3a u3yyaBaHe
Ha pacTUTENHUTE Pecypcy Npu OBOLLHUTE
pacteHuns (Nedev et al., 1979). JaHHuTe
ca 06paboTeHun ype3 KopenauuoHeH aHa-

The objective of the present study
is to determine whether there are
correlation dependences between some
vegetative and reproductive characteristics
of the studied cultivar ‘Willamette’ in the
different variants of planting at 0.50 m and
0.30 m in intra-row area.

MATERIAL AND METHODS

The scientific experiment was
conducted in the period 2018-2020, in a
collection plantation of the Research
Institute of Mountain Stockbreeding and
Agriculture in Troyan. The objective of the
study is ‘Willamette’, which is a widely
distributed raspberry cultivar. The cultivar
is introduced, with good characteristics
and suitability for cultivation in the foothills.
The plants are grown under irrigated
conditions with drip irrigation. The
cultivation technique includes naturally
grassed row-spacing and maintenance of
black fallow in the intra-row spacings.

The following vegetative and
reproductive indicators are reported:

- average number of shoots per
linear meter;

- average height of shoots (cm);

- average thickness of shoots
(mm), measured at 10 cm from the soil
surface;

- average fruit weight (gz);

- average yield per 1 m” (g).

The experiment was set in two
variants with six repetitions, each one
linear meter of the intra-row area for the
variety and variants.

- | var. — planting of the plants at
0.50 m in the row area;

- Il var. — planting of the plants at
0.30 m in the row area.

In both variants the row spacing is
3.00 m.

The methodology for studying plant
resources in fruit plants was used to
report the indicators (Nedev et al., 1979).
The data were processed by correlation
analysis (Lidanski, 1988), the software
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nn3 (Lidanski, 1988), n3nonseaH e copt-
yepeH npoaykt MS Excel — 2010.

PE3YJITATU N OBCBXXOAHE

M3abHKOOBpa3ysaTenHaTa cnocob-
HOCT € BaxeH (hakTop, Xapakrepuaupaly,
noTeHUMana Ha copTa, KakTo u onpeje-
DAL, B rONiAMa CTeneH TeXHosormaTa Ha
oTrnexgaHe. Pesyntatute oT nbpBarta
rofvHa Ha onuta nokaseart rossMa pas-
NiKa Mexay BapvaHTuTe Ha copTa Mo
nokasarens, KOUTO ca B [JuanasoHa oT
21.67 6p. (0.50 m) go 33.83 6p. (0.30 m)
(Tabnuua 1). Moxe pa ce otbenexu, ye
no-ronsiMa cpefHa BMCOYMHA Ha W34bH-
KWTe e KOHCTaTupaHa npu BapuaHTa c no-
MasIKOTO pa3CTOsSiHME Ha 3acaxjaHe Ha
pacTteHusiTa (2.23 cm).

product MS Excel — 2010 was used.

RESULTS AND DISCUSSION
Shoot-forming  ability is an
important  factor characterizing the
potential of the cultivar, as well as largely
determining the cultivation technology.

The results from the first experimental
year showed a big difference between the
variants of the cultivar in the range of
21.67 pcs. (0.50 m) to 33.83 pcs. (0.30 m)
(Table 1). It can be noted that a higher
average height of shoots was found in the
variant with a shorter planting distance
(2.23 cm).

Ta6bnuua 1. BeretaTuBHM 1 peNpPOAYKTUBHMN NOKasate/n rno BapuaHTn Ha copT Willamette

3a nepuoga 2018-2020 r.

Table 1. Vegetative and reproductive indicators by variants of ‘Willamette’ cultivar for the

period 2018-2020

Copt / Cultivary Willamette Willamette
0.50m 0.30m
Mokasatenu / Indicators
2018
CpepeH 6poii M3abHKM Ha 1/m” / Average number of shoots per 1/m’ 21.67 33.83
Cpep,HazBVICO'-IVIHa Ha M3gbHKMTe (cm) Ha 1/m® / Average shoots height (cm) 1.59 2.23
per 1/m
Cpe,u,Haz,u,eﬁenMHa Ha u3abHKUTe (Mm) Ha 1/m? / Average shoots thickness 6.63 6.88
per 1/m
CpegHo Terno Ha nnoga (g) / Average fruit weight (g) 2.60 2.74
CpeneH 006vs (g) oT 1/m’ / Average yield per 1/m” (g) 896.50 1767.5
2019
CpeaeH 6poii n3abHKM Ha 1/m / Average number of shoots per 1m” 17.17| 32.00
Cpep,HazBVICO'-IVIHa Ha M3 bHKMTe (cm) Ha 1/m” / Average shoots height (cm) 1.41 1.34
per 1/m
Cpe,u,Haz,u,eﬁenMHa Ha u3abHKUTe (Mm) Ha 1/m? / Average shoots thickness 7.37 6.40
per 1/m
CpegHo Ternio Ha nnoga (g) / Average fruit weight (g) 2.08 2.42
CpepeH n06vB (g) oT 1/m°/ Average yield per 1m? (g) 1138 1648.17|
2020
CpepeH 6poii M3abHKM Ha 1/m” / Average number of shoots per 1/m’ 14.33 27.33
Cpep,HazBVICO'-IVIHa Ha u3gbHKMTe (cm) Ha 1/m?/ Average height of shoots (cm) 1.12 1.25
per 1/m
Cpe,u,Hazp,e6enV|Ha Ha u3gbHKUTe (Mm) Ha 1/m?/ Average shoots thickness 5.31 5.78
per 1/m
CpegHo Terno Ha nnoga (g) / Average fruit weight (g) 2.33 2.53
CpepeH n06uB (g) oT 1/m°/ Average yield per 1m? (g) 1511.67| 2652.83
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Tabnuua 2. KopenaumoHHW 3aBUCUMOCTU MeXay BeretaTuBHM W PenpoAyKTUBHMU
nokasatesin Ha copT Willamette, npn BapmaHT Ha 3acaxpgaHe Ha pacteHusaTa 0.50 m 3a

2018r.

Table 2. Correlation dependences between vegetative and reproductive indicators of
‘Willamette’ at 0.50 m planting distance in 2018

CpepfeH 6poin  |CpegHa BucounHa| CpefHa febenvHa Ha (CpefeH fo6ws ()
Mokasatesnn / Indicators M3ABHKA Ha 1/m? Ha U3ABbHKUTE (CM)U3ABHKUTE (Mm) Ha 1/m7 ot 1/m?
Average number | Average height Average shoots Average yield (g)
of shoots per 1/m? of shoots (cm); |thickness (mm) per 1/m” per 1m?
CpepeH 6poii U3AbHKM Ha 1/m? 1
Average number of shoots per 1/m?
CpefHa BUCOUYMNHA Ha U3ObHKUTE -0.23978889 1
Average height of shoots (cm)
CpepgHa febenviHa
Ha M3gbHKUTE (MM) Ha 1/m? -0.334734029 0.855371098 1
Average shoots
thickness (mm) per 1/m?
CpeneH no6us (g) ot 1/m” 0.204928376 -0.233184511 -0.599952753 1
Average yield (g) per 1m®

Ta6bnuua 3. KopenaumoHHM 3aBUCUMOCTV MexAy BeretatuBHW U PenpoayKTUBHU
nokasaTenute Ha copT Willamette, Npy BapuaHT Ha 3acaxgaHe Ha pacTteHusTa 0.30 m 3a

2018r.

Table 3. Correlation dependences between vegetative and reproductive indicators of
‘Willamette’ at 0.30 m planting distance in 2018

Mpe3 nbpBarta rogmMHa OT onuta nony4ye-
HUAT JO6BMB NpU BTOPU BapuaHT Ha U3NUT-
BaHUs COpT € NpubM3nTesnHO ABa NbTU
Mo-BMCOK OT KOJIKOTO MpVY NbpBU U €
1767.5 g.

MNpe3 nbpBara roguHa oT onuta
npu gpara BapuaHTa Ha 3acaxgaHe Ha
pacTeHussTa npu copta ce Habnwogasa

CpegaeH 6poii CpefHa BncounHa CpegHa gebenuHa Ha | CpepeH go6us (g)
Mokazatenu / Indicators M3OBHKA Ha 1/m? | Ha u3gbHKUTE (Cm) | M3gbHKMTE (Mm) Ha 1/m? ot 1/m?
Average number Average height Average shoots Average yield (g)
of shoots per 1/m® |  of shoots (cm) | thickness (mm) per 1/m® per 1m?

CpefieH 6poii U3gbHKA 1m”

Average number 1

of shoots per 1/m?

CpejHa B/CouMHA

Ha n3bHKMTE (CM) -0.136590509 1

Average height

of shoots (cm);

CpepHa fie6envHa Ha

n3gbHKUTE (MM) Ha 1/m? -0.72547565 0.702988271 1

Average shoots

thickness (mm) per 1/m?

CpefeH fo6wB (g) oT 1/m? -0.68200178 0.561068125 0.709395737 1

Average yield (g) per 1m®

CToiiHoCcTMTE Ha cpefgHata [gebe- The values of the average

NMHa Ha u3gbHKMUTE U npu gBata Ba- | thickness of shoots in both variants were
praHTa ca MUHMUManHW. Mo oTHoweHue Ha | minimal. Regarding the reproductive
penpoaykTMBHUTE MNOKasaTesim cpefHoTo | indicators, the average fruit weight in both
Terno Ha nnoga v npu asete arpoTexHWKX | agricultural techniques did not show
He ce 3abena3Bar CblUECTBEHU pasnuku. | significant differences. In  the first

experimental year, the yield obtained in
the second variant of the tested cultivar
was approximately twice higher (1767.5 g)
than the first one.

In the first experimental year in both
variants of planting, a strong positive
correlation was observed between the
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CU/IHA MOJIOXKUTESIHA KopesiauvoHHa 3aBu-
CMMOCT Mexzy BucoumHata u gebenvHaTa
Ha wu3abHKUTE, CbOTBETHO: (r=0,86 n
r=0,70) (Tabnuum 2 n 3). Apyrn B3anmo-
BPb3KM MNPV OCTaHa/IMTe nokasaTenun ce
HabnwgaBaTr camo Mpu BTOpPU BapuaHT,
KaTo cuaHa oTpuyaTenHa Kopesnauyus
oTunTamMe mexay 6pos n gebenvHaTa Ha
n3gbHkute (r= -0,73). KopenaymoHHa noso-
XWUTeNHa 3aBUCMMOCT ce Habnwgasa npu
[obuea cnpsiMo ge6enmHaTta Ha U3AbHKN-
Te (r=0,71). 3HaunTenHa, HO oTpuuarten-
Ha 3aBMCMMOCT WMMa Mexay 6pos Ha
U3obHKUTE U TexHua poobus (r= -0,68).
MpaBwn BNeyaT/ieHne, Ye Npu No-rosIiMoTo
pasCcTosiHMe Ha 3acaxjaHe Ha pacTeHus-
Ta, OTyMTame camo efHa 3aBMCMMOCT
Mexagy rnokasarenmte — BuUcCOYMHATa U
AebenmHarta Ha N3gbHKUTE.

height and thickness of the shoots,
respectively: (r=0.86 and r=0.70) (Tables
2 and 3). Other correlations in the other
indicators are observed only in the second
variant, as a strong negative correlation is
observed between the number and thick-
ness of shoots (r=-0.73).

A correlation-positive relationship was
observed in yield versus shoot thickness
(r=0.71). There is a significant but negative
dependence between the number of
shoots and their yield (r=-0.68).

It is noteworthy that at a greater distance
of planting plants, we consider only one
dependence between the height and
thickness of the shoots.

Tabnuua 4. KopenauuoHHM 3aBUCUMOCTU MexXAy BeretatTuBHM W PEnpoayKTUBHU
nokasateninte Ha copT Willamette, npn BapmaHT Ha 3acaxjaHe Ha pacTeHusaTa 0.50 m 3a

2019rr.

Table 4. Correlation dependences between vegetative and reproductive indicators of
‘Willamette’, at 0.50 m planting distance in 2019

CpefieH 6poin  |CpepgHa BucounHa| CpegHa gebenuHa Ha (CpegeH go6us ()

Mokasatenu / Indicators M3OBHKM Ha 1/m? Ha u3gbHKATE (CM)M3gbHKUTE (Mm) Ha 1/m? oT 1/m?
Average number| Average height Average shoots Average yield (g)
of shoots per 1/m?  of shoots (cm) thickness 1/m? per 1m

CpefieH 6poii U3gbHKA 1m?
Average number 1
of shoots per 1/m?

CpefHa BucouvHa Ha n3gbHkmMte -0.331430951
Average height of shoots (cm);

CpefHa febenuHa

Ha N3aBLHKATE (Mm) Ha 1/m? -0.427432902 0.83192398 1

/Average shoots
thickness (mm) per 1/m?

CpeaeH 406uB (g) oT 1/m? 0.831612085 | -0.368311432 -0.29767 1

IAverage yield (g) per 1m?

Ot Tabnuua 1 ce Bwxkaa, 4ye npes
BTOparta rogvMHa Ha onuTa, CpegHuAaT
O6poii M3OLHKM NpPU BTOPU BapuaHT Ha
3acaxgaHe Ha copTa € B GAM3KM CTOI-
HOCTW, CNPSAMO npegxogHata roguHa. Mpu
MbPBU BapuaHT € OTYEeTEH NO-MasTbK 6poi
U3LbHKM OT CblUMA BapuaHT Ha npeg-
XogHata roguHa (17.17). CpegHaTa BUCO-
YyMHa Ha U3LbHKATE € B AuanasoHa oT
1.34 cm npn 0.30 m go 1.41 cm npwu 0.50
m. CpegHaTta febenunHa Ha M3LbHKUTE Mpu
Nno-rofISsMOTO PasCTosHWE Ha 3acaxja-He
Ha pacTeHuATa e no-rosigama u e 7.37 mm.

Table 1 presents that in the second
experimental year, the average number of
shoots in the second variant of planting
was close to the previous year. In the first
variant, a smaller number of shoots was
reported than in the same variant in the
previous year (17.17). The average height
of shoots was in the range from 1.34 cm
at 0.30 mto 1.41 cm at 0.50 m.

The average thickness of shoots at the
greater planting distance was greater
(7.37 mm). The average weight of fruit
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CpefHoOTO Tersio Ha njaoja € MNno-HUCKO
npes BTopara roguMHa n e B CTOMHOCTK OT
2.08 g (0.50 m) go 2.42 g (0.30 m). lNpes
2019 r. e OTYETEH 3HAYMTE/IHO MO-BUCOK
cpepgeH pobuwe (1138 g) npu nbpswU
BapuaHT OTKOJIKOTO NPV CbLUNS BapuaHT
OT npeaxogHata rogvHa, a npu apyrus
TakbB e 3HaunTesIHO No-BUCoK (1648.17 g).
Cratnctnyeckata  B3aMMOBPb3Ka
Mexay nokasatesnmrte Ha copT Willamette
npes BTOpara roguMHa OT onuTa npu
BapuaHTa Ha 3acaxjaHe Ha pacTeHusTa
ot 0.50 m nokasBa MHOIo cunHa MoJso-
XWUTEeNHa 3aBMCMMOCT MeXAy BUcouYnHata
n pebenvHata Ha W3OBLHKATE U MEeXAy
6poA Ha u3AbHKATE W [06MBa, Kato
KoeduMeHTa Ha Kopenaumsi e paBeH
(r=0.83; r=0.83) (Tabnuua 4). Cnnata Ha
3aBMCMMOCTTa NpY OCTaHa/ITe nokasarte-
v e oTpuuartesnHa, cnaba wam ymepeHa.
Ot Tabnuua 5 ce BwMxAga, 4e npu no-
Ma/IKOTO pasCTOsHME Ha 3acaxjaHe Ha
pacTeHusiTa MMa BWCOKa KopenawlvoHHa
3aBMCMMOCT €[MHCTBEHO MeXay nokasa-
Tenute Aobus n aebennHa Ha M3gbHKUTE
(r=0.81). Mpu BCUYKM OCTaHaNN MoKasa-
Tenu ce Habnwpgaea cnaba Ao ymepeHa
KopenaunoHHa 3asucumocT( r<0,5).

was lower in the second year and ranged
from 2.08 g (0.50 m) to 2.42 g (0.30 m).

In 2019, a significantly higher
average yield (1138 g) was reported in the
first variant than in the same variant of the
previous year, and in the other variant it
was significantly higher (1648.17 g).

The statistical correlation among
the indicators of ‘Willamette’ in the second
experimental year at a planting distance
at 0.50 m showed a very strong positive
relationship between the height and
thickness of shoots, and also between the
number of shoots and vyield, as the
correlation coefficient was equal (r=0.83;
r=0.83) (Table 4).

The strength of the dependence on the
other indicators is negative, weak or
moderate. Table 5 shows that at the
shorter planting distance there was a high
correlation only between the yield and
shoot thickness (r=0.81).

In all other indicators, a weak to moderate
correlation was observed (r<0.5).

Tabnuua 5. KopenaunoHHM 3aBUCUMOCTM MexXAy BeretatTMBHM W PEnpoayKTUBHU
nokasateninte Ha copT Willamette, npn BapmnaHT Ha 3acaxgaHe Ha pacTeHusaTa 0.30 m 3a

2019r.

Table 5. Correlation dependences between vegetative and reproductive indicators of
‘Willamette’, at 0.30 m planting distance in 2019

CpegaeH 6poii CpegHa BucounHa | CpepgHa gebenvHa Ha | CpegeH ao6us (g)
N34 bHKU Ha M3gbHKUTE (M) | U3gBHKUTE (Mm) Ha 1/m? ot 1/m?
Mokasatenw / Indicators Average number Average height Average shoots Average yield (9)
of shoots per 1/m® |  of shoots (cm) | thickness (mm) per 1/m® per 1m?
CpefieH 6poii U3gbHKM 1m?
Average number 1
of shoots per 1/m?
CpejHa BMCOYMHA
Ha U3 bHKNUTE 0.075025178 1
Average height
of shoots (cm)
CpegHa febenvHa Ha
n3aBLHKUTE (MM) Ha 1/m? 0.351065764 0.303175131 1
Average shoots
thickness (mm) per 1/m?
CpepneH ao6wus (g) ot 1/m* -0.250734605 0.213412493 0.809717425 1
Average yield (g) per 1m®

|_|p63 TpeTarta rogmHa OT onnta
oT4ynTame, 4e 6pOFIT Ha W3ObHKUTE OT
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MbpPBN BapuaHT Ha W3NUTBAHWA COPT ca
Hamasienn 3HauntenHo n ca 14.33 6pos
(Tabnuua 1). ToBa e Haii-masikus pesynrtat
Ha TO3W Mokasaten B pamKWTe Ha TpuUro-
OMWHUA nepuod. Hal-HUCKM CTOHOCTK
npes TpeTtaTta rofuHa ca oTyeTeHn 1 npwu
cpefHata B/COYMHA Ha U3 bHKUTE, KOATO
e B Avana3oHa oT 1.12 cm npu 0.50 m go
1.25 cm npu 0.30 m. Mo oTHOLWeEHNEe Ha
nokasartens cpepgHatra gebenuHa Ha u3-
OBbHKUTE pas3nIMKMTe B CTOMHOCTUTE U MpK
[JBaTa BapumaHTa Ha 3acaxjaHe ca MUHU-
MaUsiHu. Tlpu cpefHOTO TEersio Ha nsaoja u
npu ABeTe CXeMW Ha 3acaxfjaHe Ha pac-
TeHnsaTa He ce 3abenasBaT CblLLECTBEHU
pasnukM, HO Makap U MWHUMaNIHO npe-
OMMCTBOTO e npu BTOpU BapuaHT. lpe3
TpeTaTa roguvHa OT onnTa € OTYEeTEeH 3Ha-
YMTENHO No-ronsAM cpefeH Ao6uB npu BTO-
pv BapuaHT Ha n3nuTBaHuA copt 2652.83 g,
KOWTO ce oKasBa W HaWl-BUCOKUS [06UB
npes oTYeTeHUA TPUrOANLLEH NEPUOL.

decreased significantly (14.33) (Table 1).

This is the lowest result of this indicator in
the three-year period. The lowest values
in the third year were reported at the
average height of shoots, which was in
the range from 1.12 cm at 0.50 m to 1.25
cm at 0.30 m. The differences in values of
the average thickness of shoots in both
variants were minimal. There weren't any
significant differences in the average
thickness of shoots, although there was a

minimal predominance in the second
variant.
In the third experimental year, a

significantly higher average vyield was
reported in the second variant of the
tested cultivar 2652.83 g, which turned
out to be the highest yield during the
reported three-year period.

Tabnuua 6. KopenaumoHHM 3aBUCUMOCTV MexAy BeretatuBHW U PenpoayKTUBHU
nokasaTtenute Ha copT Willamette, Npy BapuaHT Ha 3acaxgaHe Ha pacTeHusTa 0.50 m 3a

2020 .

Table 6. Correlation dependences between vegetative and reproductive indicators of
‘Willamette’, at 0.50 m planting distance in 2020

Mokasatenu / Indicators

CpepieH 6poii
N3 bHKN
Average number
of shoots per 1/m?

CpejHa B/COYMHaA
Ha n3gbHKMTE (Cm)
Average height
of shoots (cm);

CpefHa ae6enuHa Ha
M3gbHKMTE (Mm) Ha 1/m?
Average shoots
thickness (mm) per 1/m?

CpepfieH fo6us (g)
ot 1/m?
Average yield (9)
per 1/m?

CpegfeH 6poii
M34bHKM Ha 1/m
Average number
of shoots per 1/m?

CpegHa BMCOYMHA
Ha U3 bHKUTE
Average height

of shoots (cm);

-0.34931

CpegHa gebenvHa Ha
M3gbHKUTE (Mm) Ha 1/m?
Average shoots
thickness (mm) 1/m?

-0.4644

0.904103

1

CpefieH o6wB (g) oT 1/m?
Average yield (g) per 1m®

0.210386

0.680262

0.418518

Mpwn nbpeu BapuaHT (0.50 M) e oT-

In the first variant (0.50 m) a very

yeTeHa OTHOBO MHOrO Cu/Ha Kopenauusi
eAnHCTBEHO mexay aebenuHaTta u BUCO-
ynHaTa Ha n3gbHkute (Tabnuua 6). Kope-
NaUNOHHMAT KOeMUNEHT € C MHOrO BUCO-
ka cToiHocT (r=0.90), KoeTo 03Ha4yaBa ve
MMaMe MHOr0O ronsiMa Bb3XoAslla 3aBu-

strong correlation was reported again only
between the thickness and the height of
the shoots (Table 6). The correlation
coefficient has a very high value (r= 0.90),
which means that there is a very large
ascending dependence between both
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CUMOCT MeXAay Te3n [fBa nokasaresns.
3HauuTenHa kopenauuMoHHa 3aBUCKMMOCT
ce Habnwogasa npu BUcoUYMHATA Ha
n3gbHKMTE, cnpsamo go6usa (r=0.68). OT
Tabnuua 7 ce BMxaa, 4Ye npu pascTtosiHme
Ha 3acaxpgaHe Ha pacTteHusaTa oT 0.30 m
€ KoHCTaTuMpaHa yMepeHa KopesaluoHHa
3aBNCMMOCT Mexay AebenuHara Ha W34bH-
KnTe 1 TsixHaTa BucoumHa (r=0.58), kakTo u
mMexay aebenvHaTta um n gobusa (r=0.51).

indicators. Significant correlation
dependences were observed between
shoot height in relation to yield (r= 0.68).

Table 7 shows that at a planting distance
of 0.30 m, a moderate correlation was
found between the thickness of the shoots
and their height (r=0.58), as well as
between their thickness and vyield
(r=0.51).

Tabnuua 7. KopenauuoHHM 3aBUCUMOCTM MexXAy BeretatTuBHM W PEnpoayKTUBHU
nokasateninte Ha copT Willamette, npn BapmnaHT Ha 3acaxgaHe Ha pacTeHusaTa 0.30 m 3a

2020 .

Table 7. Correlation dependences between vegetative and reproductive indicators of
‘Willamette’, at 0.30 m planting distance in 2020.

CpegeH 6poii CpepHa BucounHa | CpepHa gebenvHa Ha | CpejgeH ao6us (g)
Mokasatenu / Indicators M3abHKM 1m? | Ha M3gbHKKUTE (Ccm) | M3gbHKUTE (Mm) Ha 1/m? ot 1/m?
Average number Average height Average shoots Average yield (9)
of shoots per 1/m® | of shoots (cm); | thickness (mm) per 1/m? per 1/m*
CpefieH 6poii U3gbHKM 1m?
Average number 1
of shoots per 1/m?
CpepHa B/COYMHA
Ha U3AbHKUTE
Average height 0.143988 1
of shoots (cm)
CpegHa febenvHa Ha
U3gbHKUTE (Mm) Ha 1/m? 0.343317 0.579916 1
Average shoots
thickness 1/m?
CpepieH Ao6wve (g) oT 1/m* -0.13466 -0.3249 0.508216 1
Average yield (g) per 1m®

OcpegHeHnTe CTOMHOCTU 3a TPUro-
OVWHMA nepuog, oTuMTarT Mo-BUCOKMTE
CTOMHOCTM Ha cpegHusi 6poii U3ALHKM
(31.05), cpegHaTa um BucoumHa (1.61 cm)
N NO-BMCOKMA cpefdeH aobus (2022.83 g)
OT BapuaHta C NO-MajskoTO pascTosiHue
Ha 3acaxpgaHe Ha pacTeHusaATa (Tabnuua
8). Mpu HanpaBeHUsA AUCNEPCUOHEH aHa-
13 ce BMXAa, Ye Mo nokasartens cpegeH
OpOoii U3ABHKK, C HAN-TONAMO BAUSIHUE ca
pakTopnTe Ha BapuaHTMTE Ha 3acaxiaHe
Ha pacTeHusaTa (45.7%) wn cnydaiiHute
pakTopu (45.8%), a Hail-Mmasiko e B3anMo-
JelicTBMeTO Mexay roavHute u agara
BapuaHTa (0.3%). CTaTUCTMYEeCKM pasnu-
KnTe ca gokasaHu (P<0.05).

The average values for the three-year
period take into account the higher values
of the average number of shoots (31.05),
their average height (1.61 cm) and the
higher average yield (2022.83 g) than the
variant with the shorter planting distance
(Table 8). The analysis of variance shows
that the factors of planting variants
(45.7%) and random factors (45.8%) had
the greatest impact on the average
number of shoots, while the interaction
between the years and both variants had
the least impact (0.3%).

Statistically, differences were demonstrated
(P<0.05).
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Tabnuua 8. CpeAHW CTOMHOCTM Ha BeretatMBHW W PENPOAYKTUBHM MoKasatesm no
BapuaHTn Ha copT Willamette 3a nepmnoga 2018-2020 r.
Table 8. Average values of vegetative and reproductive indicators by variants in

‘Willamette’ over the period 2018-2020

Copr Willamette Willamette HunBo Ha 3HaunmocT (P)
Cultivar 0.50 m 0.30m Level of significance
CreneH Ha B/nsAHME Ha
Mokasarenn haktopuTte (%)/Degree of
Indicators influence of factors (%)
(P <0.05)
. ALl8.2
CpepeH 6poi 17.73 31.05
M3OBHKM Ha 1/m? BL145.7
/Average number of crlo.3
shoots 1/m’ DL 145.8
(P <0.05)
A[]52.6
CpefHa BMCOYMHA Ha 1.37 1.61
M3gbHKMUTE (Ccm) Ha 1/m? BL16
IAverage height (cm) of cos.1
shoots per 1/m? DL142.7
(P <0.05)
A[J51.4
CpegHa gebenuHa Ha 6.44 6.35
M3gbHKUTE (Mm) Ha 1/m? BLJO.2
/ Average shoots ch14.3
thickness (mm) per 1/m? DL134.1
(P <0.001)
A[]29.6
CpefieH 1o6uB 1182.06 2022.83
() 1/m? B[145.2
A\éerage yield (g) per 1 ch4.3
m D[J20.9

NereHpa / Legend:

A — cTeneH Ha BnusiHne Ha roguHuTte / degree of impact of years (%);

B — cTeneH Ha BnvsiHWe Ha BapuaHTuTe / degree of impact of the variants (%);
C — cTeneH Ha B3anmogeiicTeue / degree of interaction (%);

CTteneH Ha BnusHWe Ha dpaktopute / Degree of impact of random factors (%)

Mo OTHOWEHME Ha cpefHata BUCO-
YMHa Ha U34bHKUTE, BIUSHME OKa3BaT roau-
HUTe npes3 u3nutBaHus nepuog (52.6%) u
cnyvaiiHuTe dpakTopm (42.7%), pokaTo arpo-
TexHvKaTa Ha 3acaxjaHe Ha pacTteHuaTa
ca C Ha-HUCBLK npoueHT (1.6 %). Marte-
MaTu4yeckn pas/siukute ca gokasaHu npwu
HMBO Ha 3HaummocT (P<0.05). Cbuwurte
(hakTOpM OkasBaT BMUSHWE U MpuU cpen-
HaTa ge6envHa Ha M3O4bHKUTE CbC CTaTuc-
TUYECKM pa3nuummmn ctoiiHocTu (P<0.05).

MHoro pobpa pokasaHocT (P<0.001)
ce Habnwpasa npu cpeaHus Ao6MB CbC
CbLUECTBEHO B/IMAHWE HA BapuaHTUTe
(45.2 %), roguHnte (29.6 %) n cnydaii-
HuTe chakTopu (20.9 %).

Regarding the average height of
the shoots, the years during the test
period (52.6%) and the random factors
(42.7%) had an impact, while the planting
agrotechnics had the lowest percentage
(1.6%). Mathematically, the differences
were proved at the level of significance
(P<0.05). The same factors had an impact
also on the average thickness of shoots
with statistically different values (P<0.05).

Very good provability (P<0.001)
was observed in the average yield with a
significant impact of variants (45.2%), age
(29.6%) and random factors (20.9%).
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Mpe3 Tpute rogvHW NO-roNsSMO €
CpefHoTOo Ters0 Ha nnoga OoT BapumaHTa ¢
Nno-MasikoTo pasCTosHWEe Ha 3acaxpjaHe
Ha pacTeHusATa (durypa 1). CpegHo 3a
TpUroguLHWA Nepuoj, NbpBU BapnaHT e
CbC CTOMHOCT — 2.34 g 1 3a BTOpY 2.56 g.
BapnunoHHUAT koedMUMEHT No nokasaTe-
Na e HACHK (11.13 %).

2,60
2,55
2,50
2,45

2,40

(g)

2,35
2,30

2,25

2,20

0.50cm

During the three years, the average
fruit weight was higher than the variant
with the shorter planting distance (Figure
1). On average for the three-year period,
the first variant had a value of 2.34 g and
the second 2.56 g. The coefficient of

variation of the indicator was low
(11.13%).

2,56

0.30cm

dur. 1. CpegHn CTOMHOCTM Ha CpeAHOTO Tersio Ha nsoga (g) Mo BapuaHTU Ha copT
Willamette 3a neprnoga 2018-2020 r.
Fig. 1. Average values of the average fruit weight (g) by variants for ‘Willamette’ over the

period 2018-2020

Tabnvuya 9. KopenauyuMoHHM 3aBUCUMOCTM MeXAy BeretaTuBHU U PEnpoayKTUBHMU
rnokasatennte Ha copT Willamette, npn BapnaHT Ha 3acaxjaHe Ha pacTeHusaTa 0.50 m 3a

nepuoga 2018-2020 .

Table 9. Correlation dependences between vegetative and reproductive indicators of
‘Willamette’, at 0.50 m planting distance over the period 2018-2020

CpepeH 6poii

CpepHa BucounHa

CpegHa febenvHa Ha

CpepneH ,qo62MB (9)

M3ABHKM Ha 1 m/AHa u3gbHKUTE (CMYM3abHKATE (Mm) Ha 1/m? oT 1/m
Average number | Average height Average shoots Average yield (9)
of shoots per 1/m? of shoots (cm); thickness 1/m? per 1m?

CpefieH 6poii U3AbHKA 1m”
/Average number
of shoots per 1/m?

1

CpejHa BMCOYMHA Ha U3ABHKUTE
Average height of shoots (cm)

0.964883

CpepfHa febenvHa Ha
M3aLHKMTE (MM) Ha 1/m?
IAverage shoots thickness 1/m®

0.525933

0.7308
8

CpepeH ao6wve (g) oT 1/m*

IAverage vield (g) per 1m®

-0.96794

-0.99993)

-0.7227
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Tabnvuya 10. KopenayMoOHHM 3aBUCUMOCTU MeXAY BeretatmBHM U PEnpoayKTUBHU
nokasateninte Ha copT Willamette, npn BapmaHT Ha 3acaxgaHe Ha pacTeHusaTa 0.30 m 3a
nepuoga 2018-2020 .
Table 10. Correlation dependences between vegetative and reproductive indicators of
‘Willamette’, at 0.30 m planting distance over the period 2018-2020

CpegaeH 6poii CpegHa BucounHa | CpepHa gebenvHa Ha | CpepgeH ao6us (g)
n3gbHKM 1/m? | Ha u3abHKUTE (CM) | M3ABLHKMTE (MM) Ha 1/m? oT 1/m?
Mokasatenu / Indicators Average number Average height Average shoots Average yield (9)
of shoots per 1/m® | of shoots (cm); | thickness (mm) per 1/m” per 1m?
CpefieH 6poii U3gbHKA 1m?
Average number 1
of shoots per 1/m?
CpepHa B/COYMHA
Ha U3 bHKNUTE 0.834338 1
Average height
of shoots (cm)
CpepHa febenuHa Ha
U3gbHKUTE (Mm) Ha 1/m? 0.984384 0.918348 1
Average shoots
thickness 1/m”
CpepneH ao6wus (g) ot 1/m” -0.92643 -0.56543 -0.84569 1
Average yield (g) per 1m®

B Tabnuua 9 1 10 ca npeAcTaBeHu
KOpenaumoHHUTE  3aBUCUMOCTU  MEeXAy
cpefHUTe CTOMHOCTU Ha BeretTaTtuBHUTE U
penpoayKTVBHUTE MoKasaTesnM No BapuaH-
TV 3a TpuTe roguHu oT onuTa. Bmxaa ce,
ye npes uscnenBaHusa Nepurog npy Nbpseu
BapuaHT OT 3acaxaHe Ha pacTeHusTa Ha
copt Willamette ce Hab6nogaBa MHOMO
CU/IHA NOJIOXUTENHA KOpenauuoHHa 3aBu-
CMMOCT MeXay BMCOYMHaTa Ha U3AbHKUTE
N TexHusa 6poii (r=0.96) 1 MHOro CuMHa,
HO oOTpuyaTenHa 3aBUCUMOCT MEeXAy
[obuBa c 6posi Ha M3ALHKUTE U TAXHaTa
BMCOYMHA, CbOTBETHO: (r=-0.97 r=- 0.99).
Mpu BTOpM BapuaHT Ha 3acaxjaHe Ha
pacTteHusiTa e KoHcTaTMpaHa MHOro cuHa
Kopenauust Mmexay 6pos n gebenmHaTa Ha
n3abHkmTe (r=0.98) n mexay gebenuHara
U TaAxHaTa BucoumHa (r=0.92). MHoro
CWIHa, HO oTpuuaTesiHa 3aBUCUMOCT ce
HabnwgaBa npu nokasatesmvTe AO6GMB U
6poii Ha wu3pgbHkMTEe (r= -0.93). MMpwu
nscneaBaHns TpUrogveH nepuog v npu
[ABaTa BapuaHTa OT 3acaxjaHe Ha pacTte-
HusATa Ha copT Willamette cTtaBa sicHO, ue
KoedmymeHTa Ha kopenayusa (cunata Ha
3aBMCMMOCT) Bapupa OT 3HauuTenHa go
MHOFO CW/IHa.

Tables 9 and 10 present the
correlations between the mean values of
vegetative and reproductive indicators by
variants for the three years of experience.

During the studied period, there was a
very strong positive correlation in
‘Willamette’ cultivar in the first planting
variant between the height of shoots and
their number on the one hand (r=0.96)
and a very strong but negative dependence
between the yield with number of shoots
and their height on the other hand,
respectively: (r= -0.97 r =- 0.99). In the
second variant of planting, there was a
very strong correlation between the number
and thickness of the shoots (r= 0.98) and
between the thickness and their height
(r=0.92). Very strong but negative
dependence was observed in the yield
and number of shoots (r=- 0.93).

Over the studied three-year period, in
both variants of planting, it became clear
that the correlation coefficient (strength of
dependence) varied from significant to
very strong in ‘Willamette’ cultivar.
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n3BOAU

OT pe3yntaTuTe 3a KopenaumoHHU-
Te 3aBUCMMOCTM Ha BereTatMBHuTe WU
penpoyKTUBHUTE MPOSBU Ha pacTeHuaTa
W npe3 TpuTe rofMHN Ha onuTa MoXem Ja
onpesenum, 4e npu PasCTosAHMA Ha
3acaxpgaHeto um ot 0.50 m e otyeTeHa
CWUHa NOJIOXMTE NIHA Kopenauua efuHCT-
BEHO Mexay cpefHata gebenvHa n Buco-
ynHaTa Ha usgbHkuTe. OTyeTeHa e BUCOo-
Ka nosioxmTesiHa 3aBUCUMOCT MeXAay Be-
retaTUBHUTE C PeENpPOAYKTMBHUTE MOKasa-
Tenu cpefeH 6poit Ha U3AbHKUTE 1 AO6K-
Ba eAMHCTBEHO 3a 2019 .

Mpy BapunaHTa Ha 3acaxjaHe Ha pac-
TeHnsaTta ot 0.30 m e KOHCTaTMpaHa 3Hauu-
TenHa Kopenauus mexay cpegHata gebe-
NIMHa Cc BUCoYMHaTa Ha n3gbHkMTe 3a 2018 r.

PeructpypaHa e 3HaumTenHa Ao
CUMHa NOJOXUTESIHA Kopenauus Mexay
pobuea n cpegHaTa gebenuHa Ha nu3gbH-
knte npes 2018 n 2019 r. n 3Ha4nTENHA
oTpuuaTenHa kopenauua Mmexay neéenu-
HaTa u 6pos Ha u3gbHKMTE OT MbpBarta
roguHa Ha onuTa.

OcpefgHeHnTe pesyntatu 3a Tpuro-
OVWHWA nepuoj, oTyMTaT nNpu BapmaHTa
OT MO-rofIAMOTO Pa3CTOsAHUE Ha 3acax/ja-
He Ha pacTeHusaTa, MHOTO CUIHa NOMOXMK-
TesiHa KopenaumoHHa 3aBUCUMOCT Mexay
BMCOYMHATA Ha U3ABHKNTE N TEXHUS BPOW
(r=0.96) n MHOro cuaHa, HO oTpuuaTesHa
3aBMCUMOCT Mexay pobusa c 6posi Ha
U3ObHKUTE U TSXHaATa BUCOYMHa, (r=-0.97
r=-0.99).

Mpy BapuaHTa C NO-MasIkOTO Pa3CTosi-
HMe Ha 3acaxjaHe Ha pacTeHuaTa e nony-
yeHa MHOro Cu/iHa Kopenauus mex-gy 6pos
n pebenvHata Ha wusgbHkute (r=0.98) u
Mexay pebenuHata M TsAXHATa BUCOYMHA
(r=0.92). MHoro cuiHa, HO oTpuuaTenHa 3a-
BMCUMOCT ce Habnofasa npy nokasarenure
[06UB 1 6poii Ha n3abHKMTE (r=-0.93).

CpefHute CTOMHOCTM OT TPUrOAMNLL-
HUSA Mepuoj, nokassar, ye nNpu BapuaHTa
Ha 3acaxpgaHe Ha pacTteHusaTa oT 0.30 m
€ C MOo-BUCOKM CTOMHOCTU NO nokasartesnu-
Te cpefgeH 6poin nsgbHkm (31.05), cpen-
HaTta UM BucoumnHa (1.61 cm) u cpegHus
nobus (2022.83 g).

CONCLUSIONS

From the results for the correlation
dependences of the vegetative and
reproductive characteristics of plants
during the three experimental years, it can
be concluded that at a planting distance at
0.50 m a strong positive correlation was
reported only between the average
thickness and height of the shoots. There
was a high positive dependence between
vegetative and reproductive indicators,
such as average number of shoots and
yield only in 2019.

In the planting distance at 0.30 m, a
significant correlation was found between
the average thickness and the height of
the shoots in 2018.

A significant to strong positive
correlation was registered between the
yield and the average thickness of the
shoots in 2018 and 2019 and a significant
negative  correlation  between  the
thickness and the number of shoots in the
first experimental year.

The average results for the three-
year period show a very strong positive
correlation, in the variant with larger
planting distance, between the height of
the shoots and their number (r=0.96) and
a very strong but negative dependence
between the yield and the number of
shoots and their height, (r= -0.97
r=-0.99).

In the variant with smaller planting
distance, there was a very strong
correlation between the number and
thickness of the shoots (r=0.98) and
between the thickness and their height
(r=0.92). Very strong but negative
dependence was observed in the indicators
yield and number of shoots (r=-0.93).

The average values from the three-
year period show that in the variant of
planting distance at 0.30 m, the average
number of shoots (31.05), their average
height (1.61 cm) and the average yield
(2022.83 g) had higher values.
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PE3OME

MpoBegeHO e wm3cnedBaHe Ha
COpTOBE, KaHAMAAaT-COpTOBE Ma/IMHU W
KbMMHO-MaMHOB xnbpug Taibepn copT
Medana, npegoctaBeHu U OTrnegaHu oT
UIMK3-TposH 3a ceH3opHa OueHka B
MKKX-IMnosaus ¢ uen ga ce okayecTBAT U
nogbepar cCOpToBe 3a NPsCHa KOHCyMa-
umna, 3a npepabotka BbB BWL Ha Npo-
OyKTn, nonydabpukati 1 3a 3aMpassiBaHe.

Ha 6a3arta Ha 0606LieHa ceH3opHa
OLEeHKa U OLeHKUTe No rnokasaTenu uBAT,
BbHLUEH BUJ, KOHCUCTEHLUSA, BKYC U apo-
marT, gerycratopvTe npegnoyetoxa 3a npsc-
Ha KOHCymauusi copToeeTe Tulameen wu
Medana, 3a npepaboTka coptoBeTe Meeker,
CamogmBa, kaHgmpar-copT MarganeHa, a
3a 3ampassBaHe copT Autumn bliss.

KniouoBn gymun: MasvHu, COpPTOBE,
kauecTBO Ha nsiogoBeTe, U3NKOXUMUYHNTE
nokasatesin, CeH3opHa XapaKTepucTuka,
CbXpaHeHve Ha NiojoBeTe

SUMMARY

A study of -cultivars, candidate
cultivars of raspberries and a hybrid
between a blackberry and raspberry called
tayberry ‘Medana’. They are provided and
grown by RIMSA-Troyan for sensory
evaluation in IFPQ-Plovdiv. The objective
was to qualify and select cultivars for fresh
consumption, for processing in the form of
semi-manufactured and frozen products.

Based on a generalized sensory
evaluation and evaluations of color,
appearance, texture, taste and aroma, the
tasters preferred the cultivars ‘Tulameen’
and ‘Medana’ for fresh consumption,
‘Meeker’, ‘Samodiva’, candidate cultivar
‘Magdalena for processing, and ‘Autumn
bliss’ for freezing.

Key words: raspberries, cultivars,
fruit quality, physicochemical parameters,
sensory characteristics, fruit storage
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YBO/[,

ManuHute ca Ha 11-T0 MACTO OT
BCUY-KM OTTNeXnaHn NnofoBe y Hac, KaTto
3aeTute naowm obwo ca 2499 ha, ot
KOUTO pekonTHU nnowm ca 2102 ha, c
roguHo npomnssoacteo 7450 t n cpepeH
[obus 3455 kg/ha (Agrostat, 2018).

oAMWHOTO NPOM3BOACTBO Ha Mso-
[JOBeTe ce peanu3upa no cnegHute Han-
paBfieHns: 3a COO6CTBeHa KOHcymauusa —
0.6%, 3a Tbprosckara mpexa — 23.7%, 3a
npepabotka — 67.0% w©n 3a gpym
HanpasieHus — 8.7% (Agrostat, 2018).

PalioHnpaHeTo 3a OTrnexgHe Ha
MacvBu e pasnpefesieHo no cnegHute
obnactn: CeBepHa U1  HOroustoyHa
Bbnarapma — 1463 ha ¢ roguliHO Npous-
BoAcTBO 5408 t, CeBepo3anageH panioH —
528 ha ¢ npousBogcTeo 576 t, CeBepeH
LueHTpaneH paioH — 317 ha ¢ npousBog-
cTBO 982 t, CeBeponstoyeH — 751 ha ¢
2891 t npou3BoACTBO, KOronstoueH paiioH —
221 ha ¢ npoussoacTso 959 t, KOrosana-
[AeH paiioH — 340 ha ¢ 1011 t roguwHO npo-
M3BOACTBO M KOXEH ueHTpaneH painoH —
299 ha c 1031 t npon3BOACTBO 3a roguHa
(Agrostat, 2018).

XapakTepucTnkute Ha copToBeTe
MaJ/IMHUM ca OorpaHuyeHn no OTHOLUEHME Ha
BpPeEMETO Ha nfogofasaHe U npefHasHa-
YeHMEeTO MM MPeAnMHO 3a NPSICHa KOHCY-
Mauua unmn 3a 3ampb3siBaHe (Popov and
Hristov, 1972; Hristov, 1980; 1983; Hristov
and Boycheva, 1987; Hristov, 1991,
Boycheva, 1999a; 1999b; 1999c; 2001;
Serbezova, 2020). AnTepHaTuBa 3a ToBa
ca HOBM W/WAM pPEMOHTaTHU COpTOoBe,
KoUTO nnogofasat ABa NbTWU rOAULIHO U
3a KOUTO ce npoy4ysa npefiHasHavyeHneTo
UM cnpsamo nepuoga Ha 6GeputbaTta w”
copToBUTE  XapakTepuctuku (Jennings,
1979; Daubeny, 2002; MiSi¢ and Nikolic,
2003; Leposavic et al., 2006).

Llenta Ha HacToALLOTO U3cneaBaHe
€ [Ja ce OUEHW CEeH30pPHUAT npodua Ha
COpTOBE M KaHAMAaT-COPTOBE MaslHU Y
KbMUHO-Ma/IMHOB XMbpug, Ha 6asata Ha
obwaTta CeH30pHa OueHKa W cpefHuTe
OLEeHKM MO nokasaTesiMTe BbLHLIEH BuUg,
LBAT, KOHCUCTEHUUSA, apoMarT U BKYC.

INTRODUCTION

Raspberries are on the 11" place
out of all grown fruits in Bulgaria, as the
occupied areas are 2499 ha, of which the
harvest areas are 2102 ha, with annual
production of 7450 t and average yield of
3455 kg/ha (Agrostat, 2018).

The annual production of fruits is
realized in the following areas: for own
consumption — 0.6%, for the trade network —
23.7%, for processing — 67.0% and for
other areas — 8.7% (Agrostat, 2018).

The zoning for cultivation of massifs
is distributed in the following regions:
Northern and Southeastern Bulgaria —
1463 ha with annual production 5408 t,
Northwestern region — 528 ha with
production 576 t, North Central region —
317 ha with production 982 t,
Northeastern — 751 ha with 2891 t
production, Southeastern region — 221 ha
with production 959 t, Southwestern
region — 340 ha with 1011 t annual
production and South Central region —
299 ha with 1031 t production per year
(Agrostat, 2018).

The characteristics of raspberry
cultivars are limited in terms of fruit
bearing period and their purpose mainly
for fresh consumption or for freezing
(Popov and Hristov, 1972; Hristov, 1980,
1983; Hristov and Boycheva, 1987;
Hristov, 1991; Boycheva, 1999a; 1999b;
1999c; 2001; Serbezova, 2020). The
alternatives are new and/or primocane
cultivars, which bear fruit twice a year and
for which their purpose is studied
according to the harvest period and
cultivar characteristics (Jennings, 1979;
Daubeny, 2002; Misi¢ and Nikolic, 2003;
Leposavic et al., 2006).

The objective of the present study
is to evaluate the sensory profile of
cultivars and candidate cultivars of
raspberry and blackberry-raspberry hybrid
on the basis of the overall sensory
evaluation and the average evaluations
on the indicators, such as appearance,
colour, texture, aroma and taste.
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MATEPWNAN N METO4WA

lMnogoseTte Ha COPTOBETE MasINHW,
Ha KaHOMOaT-CopToBEeTE U KbIUHO-
Ma/IMHOBMSA  XMbpug ca noayyeHun ot
KONEKUMOHHO HacaxpaeHue Ha WHcTutyT
Nno MnJIaHNHCKO >XXMBOTHOBBLACTBO U 3emMe-
penwve, rp. TposiH.

B onuta ca BK/KOYEHW cregHuUTe
copToBe:
= ManuHu: Willamette, Meeker, CamoauBa,
Marlboro, Newburg, /ltonuH, Zeva, Autumn
bliss, Bvarapcku pybuH, Tulameen, LLoncka
aneHa;
= KaHaugar-coptoBe: KaHaugart-copt Mar-
JaneHa, kaHanaaT-copT TposHCKu 6ucep;
= KbNUHO-ManiMHoB copT: Medana.

OnnTLT e npoBefeH BbPXY N10A40-
BeTe OT pekonta 2018 .

OnpepgeneHn ca pasTBOpuUMUTE
CyXM BelLecTBa 1 aKTMBHaTa KMCENUHHOCT
no cnegHuUTe meToam:

1. Cyxo BewectBo (pedpakToMeTpuny-
HO), % — BAC 17257

2. AxTuBHa kucenuHHoct — B/1C 11688
3. CeH3opeH aHau3

MpobuTte nnofose OT BCEKU TEHO-
TMN ce npeactaBAT U ce oueHaBar oT
obyyeHn perycrartopu, Kouto no net
CTeneHHa ckana 3a OueHKa CbC CTbMKa
0.25, paBaT OLEHKM 3a BCEKM nokasarter,
KOWTO KMMa KOeUUMEHT Ha TEXecCT,
CbOTBETHO: BbHWeH Bug — 0.30; uBAT —
0.20; KoHcucTeHuusa — 0.20; Bkyc — 0.20 u
apomart — 0.10.

Pesyntatute ca o06paboTeHn no
cratuctmyeckute metoanm Ha Lidanski
(1988), ¢ 1u3non3BaHe Ha nporpamnTe Ha
cohTyepeH npoaykt MS Excel — 2013.

PE3SYNTATV N OBCBbXOAHE
[JaHHuTe OT npoBefeHuTe OU3NKO-
XUMWYHW MoKasaTenn Ha CopToBeTe Ma-
JNINHK ca npeacTaBeHn Ha durypu 1 um 2.

MATERIAL AND METHODS

The fruits of the raspberry cultivars,
of the candidate -cultivars and the
blackberry-raspberry hybrid were obtained
from a collection plantation of the Research
Institute of Mountain Stockbreeding and
Agriculture, Troyan. TposiH.

The following cultivars  were
included in the experiment:
= Raspberry: ‘Willamette’, ‘Meeker’,

‘Samodiva’, ‘Marlboro’, ‘Newburg,’ ‘Lyulin’,

‘Zeva', ‘Autumn bliss’, ‘Bulgarski Rubin’,

‘Tulameen’, ‘Shopska Alena’;

= Candidate-cultivar: ‘Magdalena’

‘Troyanski biser’)

= Blackberry-raspberry cultivar: ‘Medana’.
The experiment was conducted on

fruits of 2018 harvest.

and

Soluble dry matter and active
acidity were determined by the following
methods:

1. Dry matter (refractometric) % — BDS
17257

2. Active acidity — BDS 11688

3. Sensory analysis

Fruit samples of each genotype are
presented and evaluated by trained
tasters, who on a five-point evaluation
scale with step 0.25, gave evaluations for
each indicator that has a weighting factor,
respectively: appearance — 0.30; colour —
0.20; texture — 0.20; taste — 0.20 and
aroma — 0.10.

The results were processed
according to the statistical methods of
Lidanski (1988), using the programs of
software product MS Excel — 2013.

RESULTS AND DISCUSSION
The data from the conducted physico-
chemical parameters of the raspberry

cultivars are presented in Figures 1 and 2.
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odur. 1. Cyxn pastBopummn Bewectea (%)
Ha copToBe Ma/lnHU

Fig. 1. Dry soluble solids (%)
raspberry cultivars

in

JaHHnTe oT Purypa 1 nokassar, ye
CTOMHOCTUTE NO U3cneaBaHus nokasaten
pasTBOpPMMM CyXW BellecTBa BapupaT oT
6.2 o 10.75%, kaTto C Hali-HUCKMN CTOM-
HocTM ca copTtoBeTe Lloncka aneHa,
KaHamngar-copt TposiHckn 6ucep, Camogusa
1N bbarapcku pybuH, a C Hail-BMCOKU ca
Medana, Meeker, /lonvnH n Tulameen.
OcTaHanuTe CcopToBE Ca CbC CTATUCTU-
Yeckn HepasIMYMMKU CTOMHOCTK, KOEeTo
nokassa, 4e COpPTOBOTO pasnyne He
oKasBa BJ/IMSHWE Ha CbObPXAHWETO Ha
CyX1 pasTBOpMMM BeLLecTBa Ha naogo-
BeTe (P>0.05).

Vi3amepeHnTe CTOMHOCTM Ha aKTUB-
HaTa KMCE/IMHHOCT Ha M/I0J0BeTE OT pas-
JINYHWTE TEHOTUMNOBE Ca Ha CTOMHOCT noj,
4 (durypa 2). KbNUHO-MasIMHOBUAT XMO-
pug Medana (3.66) e ¢ Hail-BMCOKa CTO-
HOCT Ha akTVBHa KMCENIMHHOCT, cnefBaHu
oT copTtoBeTe Zeva (3.54) un Willamette
(3.53) (P<0.05), ocTtaHanuTe aHanu3upa-
HW COPTOBE Ca CbC CTATUCTUYECKN Hepas-
MuMMn - pesyntaT  Ha  M3csiedBaHus
nokasaten (P>0.05).

CeH3opHaTa OugHKka Ha um3crepgsa-
HUTE COPTOBE Ma/IMHU € NpefcTaBeHa Ha
®urypn 3-16.

f

dur. 2. AKTMBHA KWUCENMMHHOCT Ha
copToBE MaJINHU

Fig. 2. Active acidity
cultivars

in raspberry

The data in Figure 1 show that the
values of the studied indicator soluble dry
matter vary from 6.2 to 10.75%. The
lowest values were found in ‘Shopska
Alena’, candidate cultivar ‘Troyanski
biser’, ‘Samodiva’ and ‘Bulgarski rubin’,
while the highest were in ‘Medana’,
‘Meeker’, Lyulin and ‘Tulameen’.

The other cultivars have statistically
indistinguishable values, which shows that
the variety difference does not affect the
dry soluble matter content (P>0.05).

The measured values of the active
acidity of different genotypes are below 4
(Figure 2). The blackberry-raspberry
hybrid ‘Medana’ (3.66) has the highest
value of active acidity, followed by
cultivars ‘Zeva' (3.54) and ‘Willamette’
(3.53) (P<0.05), the other analyzed
cultivars have statistically
indistinguishable results of the studied
indicator (P>0.05).

The sensory evaluation of the
studied raspberry cultivars is presented in
Figures 3-16.
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Medana Willamette

®dur. 3. CeH30pHa OLLeHKa Ha MaslMHU dur. 4. CeH30pHa OUeHKa Ha MasluHU

copT Medana copT Willamette
Fig. 3. Sensory evaluation of ‘Medana’ Fig. 4. Sensory evaluation of Wilamette
raspberry cultivars raspberry cultivars

Meeker Samodiva

®ur. 5. CeH30opHa OLeHKa Ha ManuHu &ur. 6. CeH3opHa OLeHKa Ha MasInHU

copT Meeker copt CamoanBa
Fig. 5. Sensory evaluation of Meeker Fig. 6. Sensory evaluation of Samodiva
raspberry cultivars raspberry cultivars

Candidat cultivar Magdalena Candidat cultivar Troyanski biser

®ur. 7. CeH30pHa oOLEHKa Ha ManuMHu &®ur. 8. CeH3opHa OLEHKa Ha MasinHU

KaHaupat-copt MargaseHa KaHamaaTt-copT TPOsIHCKU 6ucep
Fig. 7. Sensory evaluation of raspberry Fig. 8. Sensory evaluation of raspberry
candidate cultivar Magdalena candidate cultivar Troyanski biser

239



Marlboro

dur. 9. CeH30pHa OuUeHKa Ha MaslMHU

copT Marlboro

Fig. 9. Sensory evaluation of Marlboro

raspberry cultivars

Lulin

Newburg

17

®dur. 10. CeH3opHa OLEHKa Ha MasiMHu
copT Newburg

Fig. 10. Sensory evaluation of Newburg
raspberry cultivars

dur. 11. CeH30pHa OLEHKa Ha Mas/lMHU

copt Lyulin

Fig. 11. Sensory evaluation of Lyulin

raspberry cultivars

Autumn bliss

®ur. 13. CeH3opHa OLUEHKa Ha MasIHU copT

Zeva
Fig. 13. Sensory evaluation
raspberry cultivars

of Zeva
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Zeva

dur. 12. CeH30pHa OLEHKa Ha MasluHU
copT Zeva

Fig. 12. Sensory evaluation of Zeva
raspberry cultivars

Shopska alena

dur. 14. CeH30pHa oOueHKa Ha
MasimHu copT Shopska alena

Fig. 14. Sensory evaluation of
Shopska alena raspberry cultivars



Bulgarski rubin

®dur. 15. CeH30pHa OUEHKa Ha MasiMHU
copT Bbarapcku pyouH.
Fig. 15. Sensory evaluation of Bulgarski
rubin raspberry cultivars

OT CbLUECTBEHO 3HAYeHve npu ole-
HABAHETO Ha CEH30pHUTE XapakTepucTu-
KM Ha un3cnefBaHuTe M/040BE € COpTo-
BOTO pas/smume. Bcuukm coptoBe ca CbC
CpaBHUTENHO BMCOKM OLEHKM MO nokasa-
Ten BLbHLIEH BUf, NN0OL0BETE ca B pasme-
pu oT cpefHW, cpefHO eapu [0 efpu, ¢
Hepasnazalu ce Ha CbCTaBHUTE 4YacTu
napyeHua, c rnaHdy, Ha useta (Purypm 3-16).
CopT JllonuH e ¢ Hali-Hucka ctatucTnyec-
Ka pas/imyMMa CTOMHOCT B CpaBHeHue C
ocTaHanuTe m3cneasaHu coptose (P<0.05)
(Purypa 11).

Bcuukn coptoBe ca C pasivyHu
HI0AHCU Ha YepBEHO OT APKO YepBEH, UH-
TEH3MBHO 4YepBeH, pyObVHEHO 4YepBeH [0
TbMHO YepBeH UBAT C BUCOKM CEH30PHU
oueHkn ot 4.5 go 5, (durypm 3-16). C
Hali-HUCKa OLUEeHKa CTaTUCTUYECKU pas/iu-
ysMa Mo nokasatesn LBAT e copT bbarap-
Cku pybuH (P<0.05), (durypa 15).

3a BCMYKM COpPTOBE NO Mokasarten
KOHCcUCTeHUMnsa camo copT Lloncka aneHa
€ C NO-HUCKN CTaTUCTUYECKU pasnuuvmm
CTOMHOCTM B CpaBHEHWe C OcTaHanuTe
coptoBe (P<0.05), (durypa 14). NMnogosete
oTr coptoBete Willamette, CamopauBa,
Meeker, kaHanaaT-copT TpostHCKK Bucep,
KaHaupat-copt MarpaneHa, Marlboro,
Medana u Tulameen ca c nNabTHa KOH-
cucTeHums n counm (Purypm 3-9 n 16), a
oT bbarapcku pybuH nnogosete ca ¢
ymepeHa nabTHoCT (durypa 15).

Mpu nokasartesnuTte apomaT U BKYyC

Ha NoAOBeTEe COPTOBOTO  pas/inume

Tulameen

®dur. 16. CeH30pHa OLLEeHKa Ha MaslMHU
copT Tulameen

Fig. 16. Sensory evaluation of Tulameen
raspberry cultivars

The cultivar variety is essential in
assessing the sensory characteristics of
the studied fruits. All cultivars have relatively
high scores on the indicator of appearance,
the fruits are in sizes from average-sized
to large-sized, with non-decomposing
pieces, with gloss of colour (Figures 3-16).

‘Lyulin’ cultivar has the lowest statistically

distinguishable  value compared to
the other studied cultivars (P<0.05)
(Figure 11).

All cultivars have different shades
of red from bright red, intense red, ruby
red to dark red with high sensory ratings
from 4.5 to 5, (Figures 3-16). ‘Bulgarski
rubin’ has the lowest score statistically
different in terms of colour (P <0.05),
(Figure 15).

For all cultivars in terms of texture,
only ‘Shopska Alena’ has lower
statistically different values compared to
the other cultivars (P<0.05), (Figure 14).
The fruits of ‘Willamette’, ‘Samodiva’,
‘Meeker’, candidate cultivar ‘Troyanski
biser’, candidate cultivar ‘Magdalena’,
‘Marlboro’, ‘Medana’ and ‘Tulameen’ are
dense and juicy (Figures 3-9 and 16),
while the fruits of ‘Bulgarski rubin’ are of
moderate density (Figure 15).

In terms of aroma and taste of the
fruit, the cultivar difference is significant
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oKasBa CbllecTBeHO 3HadeHue (P<0.05),
(durypn 3-16). C Hail-HUCKM OLEHKM MO
nokasaren apomar ca KaHougart-copt
TposiHCKn 6ucep, JllonMH n Bbarapcku
pyouH, (durypu 8, 11 u 15).

[JeryctaTopuTte npegnouunTtar nso-
[0Be C No-ycesaem apomaT OT COPTOBETE
Ha Autumn bliss u LLoncka aneHa (durypum
13 1 14).

MakcumasiH/ OLEHKU MO nokasaTen
apomar, nonydnxa na040OBETE OT COPT
Medana, kaHaungat-copT MarganeHa,
Willamette n Zeva (durypun 3, 4, 7 n 12).

3a nokasartesi BKYyC MakcumanHute
CTOMHOCTM Ha oOueHWTenMTe ca 3a
nnogoeete oT copT Medana,Tulameen n
Zeva, KOUTO ca C MHOro J06bp cnagko-
kncen Bkyc (®urypu 3, 12 n 16). C Hait-
HMCKa OLEeHKa 3a BKYC ca Ma/lMHWTE OT
copT bbarapcku py6buH. OcTaHanute
COpTOBE Ca C NPUATEH CNaAKO-KUCEN BKYC
N CPefgHO BUCOKM OLEHKW, Jobpe npuetn
oT oueHutenute (dPurypmn 4-13 un 14).

C Hail-HMCKa nsumncneHa obuja cex-
30pHa OueHKa ca naogoBeTe OT COopTo-
BeTe bbarapcku pyouH u JltonmH (durypm
11 n 15).

Ha 6a3ata Ha obobuieHaTa aeryc-
TauuoOHHAa oOuUeHKa W (U3NKOXUMUYHUTE
rnokasaTenu Cyxu pasTBOpPMMM BeLLECTBA
N aKTMBHA KMUCENIMHHOCT ca onpegeneHu
cnefHWTe npegHasHa4yeHUs Ha COPTOBETE:
nnogose oOT coptoBete Medana u
Tulameen 3a npsicHa KoHcymMauusi, Meeker,
CamogmBa, kaHangaT-copT MarganeHa 3a
npepaboTka 1 3a nonydabprkaTn, MasiMHK
oT copT Autumn bliss 3a 3ampa3sBaHe.

N3BOAN

HanpaBeHa e ceH30pHa Xapakte-
pucTvKa n ca onpegeneHn uanKoXnMmny-
HUTE nokasaTesiM Ha COPTOBE M KaHAuAaT
COpPTOBE Ma/IMHU N Ha KbMUHO-MasINHOBUSA
copt Medana.

CopTtoBeTe Medana, Meeker, JltonvH
n Tulameen ca c Haii-BUCOKN CTOHOCTU
Ha pa3TBOpPUMUTE CYXW BeLlecTsa.

MnogoseTte ot copToBeTe Willamette,
CamogunBa, Meeker, kaHamaart-copT TposiH-
Ckn 6ucep, kaHaupat-copT MarpasneHa,

(P<0.05), (Figures 3-16). The lowest
grades in terms of aroma are found in
candidate cultivar ‘Troyanski biser’,
‘Lyulin’ and ‘Bulgarski rubin’ (Figures 8,
11 and 15).

Tasters prefer fruits with a more
perceptible aroma than ‘Autumn bliss’ and
‘Shopska alena’ (Figures 13 and 14).

Maximum grades in terms of aroma
were obtained by ‘Medana’, candidate

cultivar ‘Magdalena’, ‘Willamette’ and
‘Zeva’ (Figures 3, 4, 7 and 12).
For the taste indicator, the

maximum values are given to fruits of
‘Medana’, ‘Tulameen’ and ‘Zeva’, which
have a very good sweet and sour taste
(Figures 3, 12 and 16). The raspberries of
‘Bulgarski rubin’ cultivar’ have the lowest
taste rating. The other cultivars have a
pleasant sweet-sour taste and average
high grades, well received by the
evaluators (Figures 4-13 and 14).

The fruits of ‘Bulgarski rubin’ and
‘Lyulin’ have the lowest total sensory
evaluation (Figures 11 and 15).

Based on the summarized tasting
assessment and physicochemical para-
meters, such as dry soluble substances and
active acidity, the following uses of the
cultivars have been determined: fruits
‘Medana’ and ‘Tulameen’ are good for fresh
consumption, ‘Meeker’, ‘Samodiva’,
candidate cultivar ‘Magdalena’ for process-
ing and semi-manufactured products, while
‘Autumn bliss’ is good for freezing.

CONCLUSIONS

A sensory characteristic was made
and the physicochemical parameters of
cultivars and candidate cultivars of
raspberries and  blackberry-raspberry
cultivar ‘Medana’ were determined.

‘Medana’, ‘Meeker’, ‘Lyulin’ and
‘Tulameen’ had the highest values of
soluble dry matter.

The fruits of ‘Willamette’, ‘Samodiva’,
‘Meeker’, candidate cultivar ‘Troyanski biser’,
candidate cultivar ‘Magdalena’, ‘Marlboro’,
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astenievadni nauki.Marlboro, Medana, u
Tulameen ce oTnmMyaBatr € Hal-NabTHA
KOHCMCTEHUNS.

CoptoBete Medana, kaHoupaT-
copT MarpganeHa, Willamette n Zeva ca ¢
MakCVMasiHM  OUEHKM No  nokasaTtens
apomaT, a Medana, Tulameen n Zeva ce
oTNnumxa c Hali-gobbp BKyC.

Ha 6asa nosyyeHu pesynrtatum ca
onpegesneHn npegHasHavyeHusita Ha cop-
ToBeTe: Medana u Tulameen 3a npsicHa
KOHCYyMmaLW4, Meeker, CamopuBa,
KaHauaaTt-copT MarganeHa 3a npepaboTka
n 3a nonydgabpukatn, Autumn bliss 3a
3ampassBaHe.

‘Medana’ and ‘Tulameen’ are distinguish-
ed with the most densely texture.

‘Medana’, candidate cultivar
‘Magdalena’, ‘Willamette’ and ‘Zeva’' have
the highest ratings in terms of aroma,
while ‘Medana’, ‘Tulameen’ and ‘Zeva’
have the best taste.

Based on the obtained results, the
purposes of the cultivars were determined:

‘Medana’ and ‘Tulameen’ for fresh
consumption, ‘Meeker’, ‘Samodiva’,
candidate cultivar ‘Magdalena’ for

processing and for semi-manufactured
products, ‘Autumn bliss’ for freezing.
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PE3IOME

M3cnegBaHn ca MecTHUTE pacTu-
TENHU reHeTuYHn pecypcn oT Malus sp. B
npeab6ankaHckMsa panoH Ha rpag TposiH.

OT rpynata Ha paHo3peewmTe
SA0B/IKN Ca NPOoyYeHun 8 copToBe 1 hopmu.

YcTaHOBEHM W MNO-LUMPOKOPa3npo-
cTpaHeHn ca: Bwucra bena, Monnc
aenvwsce, MNpuma, hopmu OT rpynarta Ha
MeTpoBkuTe, Bsana n YepseHa paHHa.

Mpoy4yeHn ca OCHOBHUTE UM MOp-
(POSIOTMYHM  XapaKTePUCTUKN: BUCOUYMHA,
AvaMeTbp, Ob/DKMHA Ha ApbXKaTa, ouge-
TABaHe, OMOXMMMWYEH aHa/n3, BKYCOBM
KayectBa Ha nsnogoseTe. [loBeuyeTo OT
TAX Ca C MOBMWLUEHA PE3NCTEHTHOCT KbM
OCHOBHUTE 60s1lecTn No AbbKara, KOeTo
no3Bo/isiBa OTrnexaaHeTo nvm 6e3 npwna-
raHe Ha pacTuTefniHa 3awuTa 1 M npasu
noaxoasim 3a 6uoIorMyYHO MI040NPOKn3-
BOZCTBO.

KnwoyoBn aymun:.  paHo3peewm
A6BIKN, AOBMKOBU COPTOBE, SAOBKOBU
reHoT1noBe, reHeTUYHN pecypcu,
Mopdonorust

YBO/,
I'Ipes nocneaHuTe roanHM HapacTt-
Ba WMHTEpPECHT KbM Ona3BaHe U MNpPoyy-

SUMMARY

The local plant genetic resources of
Malus sp. in the pre-Balkan region of the
town of Troyan were studied.

Eight cultivars and forms from the
group of the early ripening apples were
studied.

The following more widespread
types were specified: ,Vista Bella’, ‘Mollies
Delicious’, ‘Prima’, forms of the group of
‘Petrovki’, ‘Byala ranna’ and ‘Chervena
ranna’.

Their main morphological
characteristics were studied: height,
diameter, stalk length, colouring,

biochemical analysis, fruit taste. Most of
them have increased resistance to the
main apple diseases, which allows their
cultivation without the application of plant
protection and makes them suitable for
organic fruit production.

Key words: early ripening apples,

apple cultivars, apple genogenetic
typestypes, genetic resources,
morphology

INTRODUCTION
In recent years, there has been a
growing interest in the conservation and

244



BaHe Ha reHopoHaa OT KyATYPHU U AUBU
OBOLUHM BUOOBE, KakTo M NPOAYKTU OT
TAX. [lpoyyBaHETO Ha TreHoTMNoBe C
MecTeH npou3xopg, no3sosssa nogbop Ha
BUOBE C L/l onasBaHe, CbXxpaHsBaHe 1
noeulaBaHe OMOMOrMYHOTO pasHoobpa-
3ne Ha mecTHata dnopa (Vieira et al.,
2009; Kikindonov et al., 2017; Martincova
et al., 2017). B oTro-Bop Ha MNOBULLEHOTO
TbpCeHe Ha 6KMO/I0-TMYHO YMCTU NI0J0BE,
anTepHaTMBa €  W3-M0M3BAHETO  Ha
6oratuat OHA4 OT MECTHW TFEeHETUYHU
pecypcu (lvanova et al., 2009; Bozovic et
al.,, 2013; Ferreira et al., 2016; Pereira-
Lorenzo et al., 2018; Kumar et al., 2019).
Peguua oopmun OT MECTHUSA TEHOOHA, Ha
OBOLUHWTE BWAOBE Cca C MNO-BULIEHA
YCTOMYMBOCT Ha peamua UKOHO-MUYeCKM
BaXHW 60s1ecTn. 3atoBa Npoyy-BaHETO U
yrnpaB/IEHNETO Ha pacTuTenHu-Te
FTEHETUYHN Ppecypcum € MNPUOPUTETHO
HanpaB/IeHWE B Ce/IEKUNOHHMTE nporpa-
Mu (Bozhkova et al., 2006; Dragoyski et
al., 2012; Dzhuvinov et al., 2016; lvanova
et al., 2018).

Abbnkata € efuH OT OBOLHUTE
BWO0BE 3aCTblNEeHN C Hall-MHOr0 COpTOBE
(Hag 10 000). MeCTHMAT reHodoHA OT
OBOLUHM COPTOBE, KOUTO Ce OoT/nyaBaT C
MHOro gobpata cv NpMcnocobUMOCT KbM
HebnaronpuAaTHW  NPUPOAO-KUMATUYHN
YCNOBMS 1 MO-Masika YyBCTBUTE/THOCT KbM
6onectn n Henpuatenu (Dzhuvinov et al.,
2016).

CpaBHUTENHO TOMIEMUSA  UHTEPEC
KbM Tasu KynTypa ce Ob/DKU Ha gobparta
pofOBUTOCT Ha A6bKOBUTE AbpBETa,
TpaiiHOoCTTa M gobpaTta LeHa Ha naoao-
BeTe. A6bAKOBUTE NNOJOBE Ca W LEHHa
AveTnyHa xpaHa. CbluecTByBa U3K/IOYM-
TEeNHO pas3Hoobpasve No egpuHa, ouge-
TABaHe M BKYCOBM KayecTBa Ha njogoBe-
Te, nepuoj Ha yspsiBaHe. B 3aBucmBoCT
OT BPEMETO Ha 3peeHe S6BLKOBUTE COop-
TOBE Ce AEeNsAT Ha JIETHU, ECEHHU W 3UM-
HW1. OCHOBHU DOPMU N COPTOBE, KOUTO Ce
oTrnexgar B perMoHa Ha TposiH ca:
TposiHka, KaHapgcka peHeta, [XoHartaH,
MaHacTupka, LUuraHka, LLekepka, a ot pa-
Ho3peewuTe lNeTpoBka, Monmc gennwsc,

study of the genepool of cultivated and
wild fruit species, as well as their
products. 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 (Vieira
et al, 2009; Kikindonov et al., 2017,
Martincova et al.,, 2017). In response to
the increased demand for organic fruits,
an alternative is to use the rich fund of
local genetic resources (lvanova et al.,
2009; Bozovic et al., 2013; Ferreira et al.,
2016; Pereira-Lorenzo et al., 2018; Kumar
et al., 2019).

A number of forms of the local genepool
of fruit species have increased resistance
to a number of economically important
diseases. Therefore, the study and
management of plant genetic resources is
a priority in breeding programs (Bozhkova
et al, 2006; Dragoyski et al., 2012;
Dzhuvinov et al., 2016; Ivanova et al.,
2018).

The apple is one of the fruit species
represented by the greatest number of
cultivars (over 10,000). The local
genepool of fruit cultivars is characterized
by their very good adaptability to adverse
climatic conditions and less susceptibility
to diseases and pests (Dzhuvinov et al.,
20186).

The relatively high interest in this
species is due to the good fruitfullness of
apple trees, durability and good price of
fruit. Apples are also a valuable dietary
food. There is an exceptional variety in
size, colour and taste of fruit and ripening
period. Depending on the period of
ripening, apple cultivars are divided into
summer, autumn and winter. The main
forms and cultivars that are grown in the
region of Troyan are: 'Troyanka’, 'Reinette
du Canada’, 'Jonathan’, ‘Manastirka’,
"Tsiganka', 'Shekerka’, and from the early
ripening ‘Petrovka’, ‘Mollies Delicious’,
‘Vista Bella’, ‘Prima’ etc.
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Bucta 6ena, Mpuma n gp. NMnogosete Ha
NIeTHUTE COpTOBe SAODBJKM y3psiBaT OOUK-
HOBEHO npe3 tu-aBryct. Hai-yecto Te
ca no-gpebHun 0O cpedHO enpu, cCbxpa-
HAEMOCTTa UM € MaJsika, nopajum Koeto
TpsbBa ga 6baaT ynoTpebeHnm B KpaTku
cpokoBe (Bozhkova et al., 2006; Vieira et
al., 2009; Minev et al., 2011; Dragoyski et
al., 2012; Wagner et al., 2014; Dimkova,
2015; Vitkov, 2015; Dzhuvinov et al., 2016).

Llenta Ha HacToOALLOTO uscnensaHe
€ wu3guMpBaHe u npoyyBaHe Ha paHo-
3peew coptoBe U opMum SA0BLAKU C
LEHHM BMOMOTMYHM 1 CTOMAaHCKM KavyecTBa
B paiioHa Ha TposiH.

MATEPWNAN N METO4WA
HacTtoswoTo n3cnegsaHe e npose-
[EHO npe3 JNATHO-ECEHHUS Mepuog Ha
2018-2020 r. MNposBefeHn ca peauua exc-
neavuMoHHM Mpoy4YBaHuA 3a u3gupsaHe
Ha paHo3speew A6BAKOBUA COPTOBE U
hopmmn B paioHa rp. TposiH. [bpBeTaTa
ce oTrexgar Ha HaAMopcka BUCOYMHA
400-750 m, npyv HEenosiMBHM YCNOBUA U
6e3 pacTUTE/IHO-3aLUNTHU MEPONPUATUS.
MouBuTE Ca CMBU M TbMHO CMBW TOPCKN.
CpepgHata rogvlHa BasiexHa cyma 3a
nepuoga Ha npoy4ysaHeTo e 772.03 mm.
YCcTaHOBEHM ca OMONOTUYHUTE W
MOPAIONOrMYHM OCOBEHOCTM Ha NIogoBe-
Te CbracHoO MeToAvkara 3a u3ydyaBaHe
Ha pacTuTenHuTe pecypcu B OBoOLLap-
cteoTo (Nedev et al., 1979). Onpegenexn
ca TexHuTe pasmepu(mm); maca(g); Ab-
XMHa Ha nnogosarta ApbXka (mm); ouBe-
TABaHe Ha nnogoBaTa KOXWULA; BKYCOBM
KayecTBa; M3crnegBaH € OCHOBHUAT UM
6MOXMMMYEH CbCTaB: Cyx0 BelecTBo (%) —
pepakToMeTpuyHo; 06LWK, MHBEPTHA
3axap ¥ 3axaposa — NO MeToja Ha
LWoopn. CbabpxaHMETO Ha OpraHuyHu
KACE/IMHN € YCTaHOBEHO 4ype3 TUTpyBaHe
¢ 0.1 N pastsop Ha NaOH; AckopbrHoBa
kncenuHa (mg/%); MektuH (mMg/%) — no
Menuty, N3unucneH e 3axapo-KUCESIMHHUAT
nHaekc no Stanchev et al. (Vitkov, 2015).
MpeacTaBeHnUTe pesyntatu ca cpes-
HOQPUTMETUYHN CTOMHOCTW OT Hai-mManko
TpU napanenHu onpepeneHus, kato Koe-

The fruits of summer apple cultivars
usually ripen in July-August. Most often
they are smaller to medium-sized, their
shelf life is short, so they should be used
in a short time (Bozhkova et al., 2006;
Vieira et al., 2009; Minev et al., 2011,
Dragoyski et al. al., 2012; Wagner et al.,
2014; Dimkova, 2015; Vitkov, 2015;
Dzhuvinov et al., 2016).

The aim of the present study is to
search for and study of early ripening
cultivars and forms of apples with
valuable biological and economic qualities
in the region of Troyan.

MATERIAL AND METHODS

The present study was conducted
during the summer-autumn period of
2018-2020. A number of expeditionary
studies were conducted to search for
early ripening apple cultivars and forms in
the region of Troyan. The trees are grown
at an altitude of 400-750 m, in non-
irrigated conditions and without plant
protection measures. The soils are gray
and dark gray forest. The average annual
precipitation for the study period was
772.03 mm.

The biological and morphological
features of fruits have been established
according to the methodology for studying
plant resources in fruit growing (Nedev et
al., 1979). Their dimensions (mm) were
determined; weight (g); fruit stalk length
(mm); colouring of fruit skin; taste qualities;
Their main biochemical composition was
studied: dry matter (%) — refractometric;
total, inverted sugar and sucrose — by the
method of Shoorl.

The organic acid content was determined by
titration with 0.1 N NaOH solution; Ascorbic
acid (mg/%); Pectin (mg/%) — according to
Melitz; The sugar-acid index was calculated
by Stanchev et al. . (Vitkov, 2015).

The presented results are the
average of at least three determinations,
the coefficients of variation are less than
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uUMEeHTUTE Ha Bapuauus ca no-mMasku
oT 5%. Ctatuctuyeckata 06paboTka Ha AaH-
HUTe e ocbliecTBeHa ¢ nporpamu ANOVA,
Microsoft Excel, no Lidanski (1998).

PE3YJITATU N OBCBXXOAHE

Mpu U3BBLPLUEHOTO EKCrneULNOHHO
npoyyBaHe Ha reHodhoHAa OT pog Malus B
palioHa Ha rp. TposiH e yCTaHOBEHO ronis-
MO pasHoob6pasve OT cTapu copToBe U
opmun A6bAkM. OTO6paHM ca 8 npeacTa-
BATENN OT rpynata Ha paHo3peewuTe
A6bAkK. MnogoseTe um gocturat 6eput-
6eHa 3ps/10CT OT cpefaTa Ha Mecel, an
[0 Ha4ya/l0To Ha Mmecel, cenTemBpu. Xa-
pakTepHO 3a Ta3u rpyna e, 4Ye He y3psieart
OPYXHO 1 NIeCHO okansaT. YCTaHOBEHO e,
ye npu rpynata Ha leTpoBKNTE pasMHoO-
)XaBaHeTo Ce OCblUecTBsABa 4Ypes3 W34 bH-
ku. Topagu HexHata KOHCMCTeHUMs Ha
nnogosete, Te He W34bpXaT Ha TpaH-
CMOPT M He ca TpaWHW Ha CbXpaHeHue.

Ha oT6paHuTe chopmu 1 copToBe e
HanpaBeHa Mopdio/IorMyHa XapakTepu-
CTMKa Ha N/I04OBETE U cCa ONpeaesieHn
TEXHUTE KayecTsa.

FonemMuHata Ha naoga e Hacneg-
CTBEHO 060Cc06eH Gener Ha OBOLUHUTE BU-
poBe, copToBe, dhopmu (Stoichkov et al.,
1958). Pa3mepuTe 1 OUBETABAHETO Ha
naogoBeTe Npu uscneiBaHeTo Bapupar B
LUMPOKM rpaHuumn. OCHOBHOTO OUBETSABaHe
Ha nnogoseTe e xapakTepeH Gener 3a
OTAeNHUTE COpPTOBE, HO Ce B/usAe u oT
MECTOMOJIOKEHMETO Ha No4a B KopoHaTta
M OT orpsiBaHaTa OT C/bHUETO CTpaHa.
Mpu npoyyBaHWTE COPTOBE Te ca C
OCHOBHO 3€/IEHO OLBETABAHE W HKAHCU
KbM 6510 1 XBbATO, @ NPU TPU OT TAX ca C
4yepBeHO, A0 TbMHO YepBEHO obarpsiHe.

Mpu efHakBu ycnosus nnogoseTe
Ha efH1 OT TAX ca efpw, 40 MHOro egpwu,
Ha Apyrn — cpefHo ronemu, 3aTosa 3a ja
ce page no-ToyHa CpaBHUTENIHA OLeHKa
3a egpviHaTa Ha no4oBeTe, OTreX4aHn
B OafeHO MecTopacTeHe e K3Mnos3BaHa
KnacudukaumaTa Ha Nedev et al. (1979).

5%. The obtained data were processed by
ANOVA, Microsoft Excel Programs,
according to Lidanski (1998).

RESULTS AND DISCUSSION

During the expeditionary study of
the genepool of genus Malus in the region
of the town of Troyan, a large variety of
old cultivars and forms of apples was
found. Eight representatives from the
group of early ripening apples were
selected. Their fruits reached ripening
stage from mid-July to early September. It
is characteristic of this group that they do
not ripen together and fall off easily. It has
been established that in Petrovka group
the reproduction is carried out by shoots.
Due to the delicate fruit texture, they do
not endure transport and are not durable
during storage.

The morphological characteristics
of selected forms and cultivars of fruits
and their qualities were determined.

The fruit size is a hereditary feature
of fruit species, cultivars, forms (Stoichkov
et al., 1958). The size and colour of fruit in
the present study vary widely.

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. For the
studied cultivars, it is mainly green in
colour and shades towards white and
yellow, and in three of them it is red to
dark red in colour.

Under the same conditions, the
fruits of some of them were large, up to
very large-sized, while others were
average-sized, so to give a more accurate
comparative estimate of the size of the
fruits grown in a given habitat, the classific-
ation of Nedev et al. (1979) was used.
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Tabnuua 1. BUOMeTPMYHM NoKalaTeNn Ha paHo3peeLlm hopmm 1 COpToBe SA6B/IKM OT paioHa Ha TPOsH
Table 1. Biometrical indicators of early ripening apple forms and cultivars in the region of Troyan

Terno AbmKknHa BucounHa CpegieH CbOTHOLEeHNe
dopwma/copT Weight ApbXKa nnog AvnameTbp nioa BmcquHal,qM_aMepr Ou,BeTﬂBaHt_e Ha n104a, BKyCOBM kayectsa
Form/ Sort Stalk length Height fruit Fruit average Proportion Colouring of fruit, taste qualities
(mm) (mm) diameter (mm) height/diameter
OupeTsBaHe 3e/1IeHO, Xb/TEHUKaBO, M/1040BO MeCco-65/10
MetposBka ®1 KMCesio C SIek apomar, S1eko rpy6o.
Petrovka F1 64 1183 50,31 54,76 0,92 Colouring: green, yellowish, fruit flesh-white, sour with a
slight aroma, slightly rough.
OupeTaBaHe 6/1ef10 3€/1eHO KbM XbJITO C Jleka PyMEHUHa,
MeTpoBka ®2 Nns1040BO Meco 6e/1e3HNKaBO, SIEKO KUCENO, XPYnKkaso.
Petrovka F1 [ 12,79 47,56 57,53 083 Colouring: pale green to yellow with a slight blush, fruit flesh
whitish, slightly sour, crunchy.
OupeTtaBaHe 6nepfo3eneHo Ao 68510, MI10A0BO  Meco-
Bsina paHHa 6en1e3HMKaB0,COYHO /1eKO KWCesno, XPYrkaso, apomaTHO.
Byala ranna 88,34 1038 48,9 59.3 0.82 Colouring: pale green to white, fruit flesh-whitish, juicy
slightly sour, crunchy, fragrant.
OupeTaBaHe 4YepBeHO C MO TbMHWU WMBULUW, NMIOLOBO Meco-
UYepBeHa paHHa 6510, apomarHo, COYHO, C leka  KucenuHa.
Chervena ranna 120 8,38 51,22 66,22 0.7 Colouring: red with darker stripes, fruit flesh-white, fragrant,
juicy, with a slight acidity.
OuBeTaBaHe BMOIETOBO 4EPBEHO M/00BO Meco-65/10 ¢
BucTa Bena 3e/IeHVKaB OTeHaK, COYHO,HEXHO CNafKo Bb3KUCENO CbC
Vista Bella 122 18,12 51,95 64,84 0,80 cnab apomar.
Colouring: violet red fruit flesh-white with a greenish tinge,
juicy, gently sweet sour with a slight aroma.
OupeTaBaHe KoXuuaTa € CBEeT/I0 XbATa, MoKputa C
Monuc fennuec yepBeHa OKpacka Ha MBULMW. MI10L0BO MECO-(PMHO COYHO,
Mollies Delicious 129 26,5 58,45 69,18 0,84 cnabo knuceno, ¢ NpuATEH apomar.
Colouring: the skin is light yellow, covered with red stripes.
fruit flesh-fine juicy, slightly sour, with a pleasant aroma
Mpuma Colouring: the skin is dark red with a waxy coating. fruit
Prima 134 18,63 60,47 L7 084 flesh-yellowish, juicy, sweet and sour.
Menoaus OuBeTaBaHe fAPKO YEepBEHO M1040BO Meco-65/10, COYHO,
Melody 136 19,21 59,73 66,68 0,90 NeKo kuceno.

Colouring: bright red fruit flesh-white, juicy, slightly sour.
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OoTrnexaaHy npu eAHakBu ycrioBus
A6B/IKOBUTE COPTOBE cropes efpuHaTa
ce rpynupat B NeT KaTeropum: MHOro
Ape6Hy, koraTto TersoTo UM € Mno-Masko
oT 50 g; ApebHu, Korato TeraoTo um
Bapupa oT 51 go 100 g; cpefgHo egpw,
Korato Ternoto um e ot 101-150 g; eapun —
ot 151 go 200 g n mHoro egpu — Hag 201
g. Cnopep, n3nonssaHara ckana npoy4sa-
HUTE COpPTOBE U POPMU CE OTHACAT KaKTO
chepga:

KbMm rpynata Ha gpebHuTe nonagat
doopmute MeTtposka 1 (64 g) n MepTpoBka
®2 (71.8 g) (Tabnuua 1). OctaHanute
nornagar B rpynara Ha cpegHo egpute
nnogose. Haii-ronsima cpegHa maca Ha
e4VH NoA e oTYeTeH npu copt Menogus —
136 g; cnegBaH ot lMpuma (134 g) un
Monwuc genuwsce (129 g).

B 3aBucumocT OT ycnoBuATa MU
pailioHa Ha mMecTopacTeHe, copmata W
oLuBeTsIBAHETO Ha njoga npu gajeHuTe
reHoTUnoBe BapupaT, HO ca CbC CpaBHU-
TE€/IHO MOCTOSAHHW MOMOJIOTUYHM MNoKa3a-
Tenu. Mpu noBeyeTo OT uU3CNenBaHUTe
sA6b/IKOBM COpPTOBE hopmaTa Ha naoga e
cnnecHato KbnbosmaHa. Hsakon oT mecT-
HUTe copToBe 1 hopMK ca C MHOro Aobpu
BKycOBM kadectBa (Monuc penuvusc,
Mpuma, Bucta bena). [bmkuHata Ha
nnogosara [ApbXka Bapupa B LUMPOKA
rpaHuum ot 8,38 mm npu YepseHa paHHa
0o 26,5 mm (Monuc genuwise).

KonuuectBoTo Ha OCHOBHUTE 6KO-
XUMUYHU CbCTaBKM ornpefens BKYCOBUTE
kayecTBa Ha nnogoseTe. C Haii-BMCOKO
CbAbpXaHMe Ha Cyx0 BeLWecTtso OT
uscneasaHute doopmm — 17,0% e npu
UepBeHa paHHa, a ¢ Haii-manko — 11,00%
(Monnc genvwbce). (Purypa 1). Konmyec-
TBOTO Ha o06wute 3axapu Bapupa OT
6,50mg% npu Monuc genuwse go 10,2
mg% npu Bucta 6ena. MNpu cboTHOLIe-
HMeTo Ha obwmTe 3axapu npeobnagasa
[enbT Ha MHBepTHaTa 3axap. Hali-ronama
CTOMHOCT MO OTHOLWIEHME Ha TO3M Mokasa-
Ten e otyeteHa npu Bucta 6ena (9,5%),
cnegsgaHa ot Menogumsa (5,85%). [MMpwu
uscnegBaHnTe A6BLAKOBM COPTOBE 3axa-

Cultivated under the same
conditions, apple cultivars are grouped
according to size into five categories: very
small-sized, when they weigh less than 50
g; small-sized when their weight varies
from 51 to 100 g; average-sized when
weighing 101-150 g; large-sized — from
151 to 200 g and very large-sized — over
201 g. According to the scale used, the
studied cultivars and forms refer as
follows:

The group of small-sized ones
includes the forms ‘Petrovka F1' (64 Q)
and ‘Pertrovka F2’' (71.8 g) (Table 1). The
rest fall into the group of average-sized
fruits. The highest average weight of one
fruit was reported in ‘Melody’ cultivar with
136 g; followed by ‘Prima’ (134 g) and
‘Mollies Delicious (129 g).

Depending on the conditions and
the area of habitat, the fruit shape and
colour in genotypes may vary, but they
are with relatively constant pomological
indicators. In most of the studied apple
varieties the shape of the fruit is flattened
spherical.

Some of the local cultivars and forms
have very good taste qualities (‘Mollies
Delicious’, ‘Prima’, ‘Vista Bella’). The
length of the fruit stalk varied widely from
8.38 mm in ‘Chervena ranna’ to 26.5 mm
(‘Mollies Delicious’).

The amount of the main
biochemical ingredients determines fruit
taste. The highest dry matter content of
the studied forms was found in ‘Ranna
Chervena’ (17.0%), and the lowest in
‘Mollies Delicious’ (11.00%). (Figure 1).

The amount of total sugars varied from
6.50 mg% in ‘Mollies Delicious’ to 10.2
mg% in ‘Vista Bella’. The proportion of
inverted sugars predominated in the ratio
of total sugar. The highest value in
relation to this indicator was reported in
‘Vista Bela’ (9.5%), followed by ‘Melody’
(5.85%). In the studied apple cultivars,
sucrose ranged from 1.43% in ‘Mollies
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po3aTta Bapupa B rpaHuuute oT 1.43%
npu Monuc gennwse 4o 4.18% npun bana
paHHa (Purypa 2). Hali-6oratm Ha ackop-
6uHOBa KMcenvHa ca naogoseTe Ha
MeTtpoBka ®2 n Bucta 6ena — 17,6 mg%,
cneggaHu oT bsana paHHa — 14,48 mg/%
(Tabnuua 2). OpraHUyYHUTE KUCESIMHU ca
B rpaHuumte ot 0,45% npwu MetposBka ®2
0o 0,67% (MeTpoBka ®1).

Delicious’ to 4.18% in ranna’

(Figure 2).

‘Byala

The highest levels of ascorbic acid were
found in fruits of ‘Petrovka F2' and ‘Vista
Bella’ — 17.6 mg%, followed by ‘Byala
ranna’ — 14.48 mg /% (Table 2). Organic
acids ranged from 0.45% in ‘Petrovka F2’
to 0.67% (‘Petrovka F1’).

Table 2. Tabnuua 2. XuMuU4eH aHa/IM3 Ha CBEXU N/1040Be paHo3peeLn hopmm v
copToBe s16b/IKM OT paioHa Ha TposH Table
Table 2. Chemical analysis of fresh fruits of early ripening forms and varieties of

apples from the region of Troyan

Copt OpraHnyHn KncenuHn But.C MekTnH 3axapo-KucesIMHeH NHAEKC
Cultivar Organic acids (%) Vit. C (mg/%) Pectin (mg/%) Sugar-acid index

MeTtposka ® 1 Petrovka F1 0,67 12,32 1,42 13,51
MeTpoBka ® 2 Petrovka F2 0,45 17,6 1,15 17,44
Bsina paHHa Byala ranna 0,64 14,08 1,98 14,69
Bucta bena Vista Bella 0,64 17,6 0,83 15,94
Monuc fenvnwec Mollies Delicious 0,57 10,56 1,27 11,40
Mpuma 0,64 10,56 14 11,48
YepseHa paHHa Chervena ranna 0,64 12,32 11 12,03
Menogus Melody 0,51 8,8 0,96 18,73
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Petrovka F1 Petrovka F2 Byala ranna Vista Bella Mallies Delicious Prima Chervena ranna Melody
CB no Re/ Dry matter (%)

dur. 1. Cyxo BewecTBo pedpakTmeTpuyHo (%) Ha paHo3peewy dopmm 1

copToBe s6b/IKM OT paioHa Ha TPOosiH

Fig. 1. Dry matter refractometric (%) of early ripening forms and cultivars of

apples from the region of Troyan
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Narponwa @ 1/ Metpoma & 2/ Eana pasea/Byala  Bucra Benaf Vista Bella Maoamnn Managnn Melody
Petrovka F1 Patrovka F2 ranna Deanwer/Moliies
Delicious

Hepeesa
panHa/Thervena ranna

Tpawnay Prirma

W O6uwm 3axapw/ Total sugars (%) ¥ MueepTHa saxap/inverted sugars (%) 3axapoza/ Sucrose (%)

dur. 2. O6wwm 3axapu (%), nHeepTHa (%) 1 3axapo3a (%) Ha paHO3peeLm hopmMmu

1 copToBe A6b/IKM OT paiioHa Ha TPOsiH

Fig. 2. Total sugars (%), invert (%) and sucrose (%) of early ripening forms and
cultivars of apples from the region of Troyan

3axapo-KNMCENIMHHUAT UHAEKC e OT-
roBOpeH 3a BKyca M apomaTa Ha nnogo-
BeTe (Vieira et al., 2009). A6b/KKN, KOUTO
Ha BKYC ca CNnafku, He e 3afb/IKUTENHO
[a nmMaT BMCOKO CbAbpXaHue Ha 3axapw,
HO MMaT MNO-Masiko KOIMYECTBO OpraHuny-
HU kucenuuu. OT NpoyyBaHWTE OT Hac
dpopMKM C HUCKK CTOMHOCTM ca BucTta 6ena
(11,4), cnepgsaHa oT Monuc Aenvuwse
(11,48). Hai-6anaHcupaHn ¢ 6713KK
cToliHoCcTM a0 wmHaekc 20 ca Menogust
(18,73), NeTtposka $2 (17,44).

25 -

The sugar-acid index is responsible
for the taste and aroma of the fruit (Vieira
et al., 2009). Apples that are sweet do not
necessarily have high sugar content, but
have a lower amount of organic acids.
Low values were found in ‘Vista Bella’
(11.4), followed by ‘Mollies Delicious’
(11.48). The most balanced index with
values close to index 20 were ‘Melody’
(18.73), ‘Petrovka F2' (17.44).

15
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Petrovka F1

mgf%

o
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MNetposxa @& 2/

PetrovkaF2 Byala ranna Bella

Bana panHa/  Bucra Benaf Vista Moaws fenwwec/ Mpuma/ Prima  Yepaewa pamua/
Mollies Delicious

Menogwma
Chervena ranna Melody
W MekTuH mg/%

dur. 3. MekTnH (Mg/%) Ha paHo3peewy OpMU U COPTOBE AOGB/KM OT paioHa Ha

TposH

Fig. 3. Pectin (mg /%) of early ripening forms and cultivars of apples from the

region of Troyan
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CoblecTBeH nokasatesi B A0bKO-
BUTE TMN/I0J0BE € CbAbpPXaHWETO Ha
nexkTuH. MNpw n3cnegsaHnTe NJ040BE TO €
ot 0,83 mg% npu Bucta 6ena, cneasaHa
ot Menogusa (0,96 mg%) po 1,98 mg%
npu Bsana paHHa. Mpu ocTaHanuTe paHo-
3peeLn hopMu 1 COPTOBE KOIMYECTBOTO
rpaHuumTe Ha 1,1 — 1,42 mg% (Purypa 3).

HeenHOBpeEMEHHOTO Yy3psiBaHe Ha
nnogosete yab/mkaBa 6GepuTbeHns um
nepuog, , kato Nno TO3M HauMH Ocurypsisa
cBexa s6b/KoBa NPoAykums oT cpefara
Ha 101, [0 cpejara Ha cenTemMBpy.

N3BOAN

PalioHbT Ha TposiH ce oT/MyaBea ¢
rofisMo pasHoobpasve OT paHo3peeLLn
MecTHM ¢hopmm n coptoe. OT Hanpa-
BEHOTO npoy4yBaHe Ha reHooHaa oOT
Malus sp. ca otbpaHu 8 paHo3peeLLn
cdhopmu 1 copToBe. [onamMaTa X13HEeHOCT
Ha ObpBeTaTta, CUIHWAT pacTex, naofo-
JaBaHe W AbArofsieTve nokaseaTr 6naro-
NPUATHWUTE YC/I0BUA 3a OTIEeX4aHeTo UM
B paiioHa.

Pa3muHmAT Cpok Ha 3peeHe npwu
doopMnTE N COPTOBETE, KAKTO N HEeeaHo-
BPEMEHHOTO Ha NjI0foBeTe Ha AbPBOTO,
yab/hkaBa OepuTOeHuAT MM nepuog,
OCUIypsiBalkn NPOABL/DKUTENTHO  Bpeme
cBexa A6bkoBa NPOoAYKLMS.

Pesyntatute B HacTOALWOTO WU3-
cnefiBaHe nokassar, ye 8 '° paHo3peeLu
copTa u hopMm A6BJKK, Ce OT/IMYaBar ¢
ro/fIIMo pasHoobpasne No OTHOLIEHUE Ha
UBeTa Ha njogoBarta Koxuua, CbAbpXa-
HMETO Ha CyXO BELLEeCTBO, 3axapu, NEKTUH
N OpraHuyHu kncenunHu. Toea Moxe gda ce
OBb/MKN Ha cneundunyHna reorpadocku xa-
pakTep U pasnnyHUTE KIUMaTUYHW Xapak-
TepucTukn. MoBeyeTo OT TAX ca C NoBuLle-
Ha YCTOMYMBOCT KbM OCHOBHUTE 60/1ecTn
no A6bsKata, KOETO MO3BONABA OTI/IEX-
JaHeTo UM 6e3 npunaraHe Ha pacTutesnHa
3almTa 1 rm npaev nogxoaawm 3a 6uono-
TMYHO NJI0LONPOU3BOACTBO M B CeekLmsTa.

An important indicator in apple fruit
is the pectin content. It was from 0.83
mg% in ‘Vista Bella’, followed by ‘Melody’
(0.96 mg%) to 1.98 mg% in ‘Byala ranna’.
For other early ripening forms and
cultivars, the amount ranged from 1.1 to
1.42 mg% (Figure 3).

The non-simultaneous ripening of
fruits prolongs their harvesting period,
thus providing fresh apple production from
mid-July to mid-September.

CONCLUSIONS

The region of Troyan is
characterized by a great variety of early
ripening local forms and cultivars. Eight
early ripening forms and cultivars were
selected from the study of the genepool of
Malus sp. The great vitality of trees, the
strong growth, fruit bearing and longevity
show the favorable conditions for their
cultivation in the area.

The different ripening period of the
forms and cultivars, as well as the non-
simultaneous ripening of fruits on the tree,
prolongs their harvesting period, providing
a long time of fresh apple production.

The results of the present study
show that the 8 early-ripening cultivars
and forms of apples are distinguished with
great diversity of fruit skin colour, dry
matter content, 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 apple diseases, which allows
their cultivation without the application of
plant protection and makes them suitable
for organic fruit production.
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