Journal of Mountain Agriculture on the Balkans, 2019, 22 (1), 188-196
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

BeretaTMBHM N peNpPOAYKTUBHN NPOSIBU
Ha C/IMBOBW AbpBeTa OT copT EneHa, cnea npunoxeHme
Ha KOHBEHLMOHa/THN 1 BUOMOrMYHN TOPOBE

OdeHnua Xpuctosa*, AnsaH N'eoprnes

VIHCTUTYT NO N/IaHMHCKO XXMBOTHOBBLACTBO U 3eMefenve,
yn. ,Bacun flesckn” Ne 281, 5600 TposiH,vBbarapus

Vegetative and Reproductive Performances
of Plum Trees of 'Elena’ Cultivar, after Application
of Conventional and Biological Fertilizers

Denitsa Hristova*, Diyan Georgiev

Research Institute of Mountain Stockbreeding and Agriculture,
281 Vasil Levski Str., 5600 Troyan, Bulgaria

*E-mail: den_1986@abv.bg

Original scientific paper

Received: 28.05.2019

PE3OME

Mpe3 nepuopa 2016-2018 roanHa B
WHCTUTYT NO NNAaHWHCKO XXUBOTHOBBACTBO
n 3emefenue - TposiH e NpoBefeH ekcne-
pPUMEHT 3a u3cfnefBaHe B/USAHMETO Ha
KOHBEHLUMOHa/THN 1 BUOM0OTMYHM TOpOBE
BbpXy BeretatvBHUTE U PENPOLYKTUBHMU
NnposiB Ha C/MBOBW [AbpBeTa OT CcopT
Enena.

Pesyntatute oOT um3cnegBaHusa ne-
pvog nokasBaT Hai-CU/IHO U3pas3eHo Ha-
pacTBaHe Ha CTBOJIOBETE NPU KOHBEHLMNO-
HanHoTo TopeHe — 43.80 cm (2016 r.);
45.53 cm (2017 r.) n 46.88 cm (2018 r.).

YcTaHOBEHO e, 4ye rpaHy/MpaHusaT
nuneLwkn Top MoBulIaBa cpefHaTta Maca
Ha cnimBoBUA nuog Ao 29.32g. BapuaHTbT
C MPUIOXKEHN KOHBEHUWOHAaNHN TOpoBe
npes TPUTOOMLLIHMA OMWUTEH Mepuos ce
OT/IM4aBa C Hai-BUCOK A06MB Ha NiogoBe
(15 kg/abpBO).

KnwoyoBn pgymun:. cnvBea,
TOpeHe, Terno Ha nioaa, Jobus

copr,
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SUMMARY

In the period 2016-2018 an
experiment was conducted at the
Research Institute of Mountain
Stockbreeding and Agriculture - Troyan
on the impact of conventional and
biological fertilizers on the vegetative and
reproductive characteristics of plum trees
of 'Elena’ cultivar.

The results of the studies show the
most pronounced trunk growth in
conventional fertilization — 43.80 cm
(2016); 45.53 cm (2017) and 46.88 cm
(2018).

It was found that granulated
chicken manure increased the average
weight of plum fruit up to 29.32 g. The
conventional fertilizer variant was
characterized by the highest fruit yield (15
kg/tree) over the three-year experimental
period.

Key words: plum,
fertilization, fruit weight, yield

cultivar,
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YBO/[,

CnvBarta e OBOWHa KynTypa, Haii-
[obpe afanTvBHa B perMoHUTe ot ymepe-
Hua knumatuueH nosic (Ertekin et al.,
2006; Blazek, 2007; Kumar et al., 2018),
HO LUMPOKO pasnpocTpaHeHa no uenus
cBAT (Son, 2010).

lMonyyaBaHeTO Ha exerogHa BWCO-
Ka 1 KayecTBeHa N/of0Ba pekosTa 3aBu-
Cn OT copTa, pacTtexHara cuia U Bb3-
pacTTa Ha oBolwHuTe AabpeeTa (Lichev et
al., 2004; Dzhuvinov et al., 2014; Miletovic
et al., 2015).

KynTypHuTe pacTteHus BbB (pasuTe
CW Ha pacTex umaTt 0CO6eHO rofieMm Hyx-
AN OT XpaHuTenHu BewlecTBa. banaHcu-
paHOTO TOopeHe, B onTuMasiHa dopma u
KoHUueHTpauuss (Todorova and Boteva,
2015), cbobpa3eHo C XxapakTepucTukara Ha
noysara v COpToBUTE NOTPEBHOCTY, CHLLO €
npegnocTtaBka 3a MnoflydaBaHe Ha BUCOK
pobve ¢ BUcoko kadvectBo (Bozhinova,
2017).

Llenta Ha n3cneaBsaHeTo e npocne-
AsiBaHe BNSHMETO Ha pas/IyHu TUMNoBe
TopeHe — (6MONOrMYHO, KOHBEHLMOHA/THO
W OpraHu4yHo), BbPXY BeretaTuBHUTE W
penpoyKTUBHU NPOSBU Ha AbpBeTata oT
cnvBoB copT Enena.

MATEPVAT N METOON

HacaxaeHneTo OT HEMCKUSA UHTPO-
AyunpaH cnmeBoB copT EneHa e cb3gage-
HO npe3 nponetta Ha 2001 r. B KOSIEKLMNOH-
HO HacaxpaeHue Ha VIHCTUTYT no niaHuH-
CKO XXVMBOTHOBBACTBO M 3eMefenune-TposiH.

OBoLHNTE AbpBETa Cca 3acajeHun B

TpaHWEN TNpU CXema Ha 3acaxjaHe
4.0/2.5 m.
MexaypefoBOTO  pascTosHue €

3aTpeBeHO C TPBLCTMKOBUAHA Bnacartka, a
BbTPEPEAOBOTO Ce MoAAbpXa B 4epHa
yrap. Kyntypata ce otrnexga cbobpasHo
arpoTexHuyeckuTe 1 U3NCKBaHUA.

Mpe3 nponettra Ha 2016 r. B
C/IMBOBOTO HacaxfeHue e 3a/l0keH onut
CbC C/IeJHNTE BapuaHT/ Ha TOpeHe:

- | BapmaHT — Bro TopeHe — BK/OU-
Bawo ToposeTe: Arpudyn (noyuBeHo) —
5l/da, TekamuH ®naysp (nMMcTHO) — 0,3%,

INTRODUCTION

Plum is most adaptive in regions
with temperate climate (Ertekin et al.,
2006; Blazek, 2007; Kumar et al., 2018),
but widely spread throughout the world
(Son, 2010).

The production of annual high
quality fruit harvest depends on the
cultivar, growth power and age of the
orchard trees (Lichev et al, 2004;
Dzhuvinov et al., 2014; Miletovic et al.,
2015).

Cultivated plants have patrticularly
high nutrient needs in their growth
phases. The balanced fertilization, in
optimal form and concentration (Todorova
and Boteva, 2015), consistent with soil
characteristics and cultivar needs, is also
a prerequisite for obtaining high yields of
high quality (Bozhinova, 2017).

The aim of the study is to investigate
the impact of different types of fertilization —
(biological, conventional and organic) on the
vegetative and reproductive performance of
plum tree cultivars of 'Elena’.

MATERIAL AND METHODS

The plantation with the German
introduced cultivar 'Elena’ was created in
the spring of 2001 in a collection
plantation of the Research Institute of
Mountain Stockbreeding and Agriculture.

The fruit trees are planted in
trenches with a planting pattern of 4.0/2.5
m.

The row spacing is grassed with tall
fescue and the intra row spacing is kept in
black fallow. The crop is grown according
to its agro-technical requirements.

In the spring of 2016, the following
fertilization variants were set in the plum
plantation:

-1 variant — Bio-fertilization -
including fertilizers: Agriful (soil) — 5 l/da,
Tecamin Flower (leaf) — 0.3%, Tecnocel
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TekHoken AMyHo Ca (nnctHo) — 0,4% ;

- |l BapmaHT — KOHBEHLUMOHa/IHO —
Yara Mila Complex (nouseHo) — 0.500
kg/obpBo, YaraVita Frutrel (nuctHo) —

0.500 ml/da, Yara Vita Universal Bio
(nncTHO) — 0.500 ml/da
- Il BapmaHt —  [paHynupaH

Munewkn Top — 0.500 kg/abpBO
- |V BapuaHT — KoHTpona
Meproan Ha BHacsHe Ha TOpoBeTE:
- Arpndoyn — NpUIoXeH neTkpaTHo

OT Haya/loTO Ha Beretauusata npes
nepuog ot 15-20 aHu;
- TekammH ®naybp — BHeceH

ABykpaTtHo. MNpunaraH npegn UbdTex u
no Bpeme Ha obpasyBaHe Ha 3aBpb3;

PenpoayKTMBHM NposBY:

- MPOLUEHT Mo/sie3eH 3aBpb3  —
oTYyeTEH TPWUAECET AHU cfied MacoBus
UbgTEX, BbPXY MapKNpaH K/10H;

- CpedHo Terno Ha eguH nnog u
KocTunka (g) — onpegeneH, 4ypes usmep-
BaHe Ha 25 cny4yaliHo u3bpaHu nnoga u
TEXHUTE KOCTWJIKW, M3NOM3BaHa € TexHW-
yecka Be3Ha;

- cpefeH
kg/obpBo;

- TekHoken AmMuHO Ca — BHeceH
ABykpatHo. [lMpunaraH cneg ubdTex u
Mecey, npeaun npubupaHe Ha pekonTara,;

[06vB Ha nnogose

- Yara Mila Complex — BHeceH
efHokpartHo npes3 2016 n 2018r.;

- AMOHMeBa cenutpa — BHeceHa
efHokpatHo npe3 2017r. - 0.220
kg/abpBo;

- YaraVita Frutrel — BHeceH yeTupu-
KpaTHo. MbpBO BbB hasa 3VMHU MbIKY,
BbB (hasza 651 OYTOH, N0 Bpeme Ha obpa-
3yBaHe Ha 3aBpb3 U MeceL, npean npuéu-
paHe Ha pekonTara;

- Yara Vita Universal Bio — BHeceH
TpukpaTHo. [MpwnaraH npegu wn cnep
UbgTEX W cnep npubupaHe Ha pekonTaTa;

- MpaHynupaH nwunewkn TOp —
BHeceH efHokpartHo npe3 2016 n 2018r.

Bcekv BapnaHT Ha TOpeHe BK/IloYBa
no yeTpu AbpBeTa.

CwbrnacHo metogmkarta 3a u3ydvasa-
He Ha pacTtutenHute pecypcu (Nedev et

Amino Ca (leaf) — 0.4%;

- Il variant — Conventional — Yara
Mila Complex (soil) — 0.500 kg/tree,
YaraVita Frutrel (leaf) — 0.500 ml/da, Yara
Vita Universal Bio (leaf) — 0.500 ml/da

- Il variant — Granulated Chicken
Manure — 0.500 kg/tree

- IV variant — Control

Fertilization periods:

- Agriful — applied five times from
the beginning of the vegetation for a
period of 15-20 days;

- Tecamin Flower — 2 applications.
Applied before blossoming and during the
formation of a fruit-set;

Reproductive manifestation:

- useful fruit-set share — reported
thirty days after mass flowering, on a
marked branch;

- average weight per fruit and stone
() — determined by measuring 25
randomly selected fruits and their stones,
a technical scale was used;

- average fruit yield kg/tree;

- Tecnocel Amino Ca - 2
applications. Applied after blossoming and
a month before harvesting;

- Yara Mila Complex — 1 application
in 2016 and 2018;

- Ammonium nitrate — 1 application
in 2017 — 0.220 kg/tree;

- YaraVita Frutrel — 4 applications.
The first application was at the phase of
winter buds, at the phase of white button,
at the fruit-set formation and a month
before the harvest;

- Yara Vita Universal Bio - 3
applications. Applied before and after
bloom and after harvest;

- Granulated chicken manure — one
application in 2016 and 2018.

Each fertilizer variant includes four
trees.

According to the methodology for
study of plant resources (Nedev et al.,
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al., 1979) B npoab/KeHWe Ha Tpurogm-
LWEeH nepuog ca OTYETEHN BereTaTuBHUTe
nokasarenu u penpoaykTMBHM NPOsiIBU Ha
OBOLUHWTE AbpBeTa:

BereTatnBHu nokasaresnu:

- BUCOYMHA Ha KOpoHuTe (cm) —
M3MepeHa OT MbpPBUSI CKEMETEH KMOH A0
Bbpxa, LUPUHA Ha KopoHuTte (cm) —

oTYeTeHa € B [Be MOCOKA — KbM
MeXAypeAneTo 1 Mo peaa;
. 06eM Ha kKopoHute (m®) —

nsumncneH no dcopmynara V=t*d?*h/12,
m3, BKNwuBawa d - guameTbp, M —
CpefHO OT ABeTe B3aVMHO NeprneHAuKy-
nApHM  nocoku; h — BucOuMHa Ha
KOpoHarta, m;

- 06uKosKa Ha cTBoMa (cm) — n3me-
peHa BbpPXY MapkuMpaH NpbCTEH Ha BUCO-
ymHa 40 cm OT noyseHaTa MOBBPXHOCT,
cnej Kpas Ha BeretauunaTa,;

EgHoroauweH npupacrt —
nokasatensaT BKIOYBA, CpefHa Ab/HKUHA
(cm) Ha K1OHKM Hag 5 cm ¥ cymapeH
€[HOroMIIEeH NpupacT BbPXy MapKmpaHu
K/TOHW, Crief kpas Ha Beretauus.

PE3YJITATU N OBCBXXOAHE
BeretaTnBHUTE nokasaTenu ca o06-
Bbp3aHM C pacTexHara cuna Ha copTo-
nogsioxkosata KomMbuHaLums, rbcroTara
Ha 3acaxfjaHe, pe3uTbaTa, beputbara n
noagabpXaHeTo Ha MnoyBeHata MOBbPX-
HocT (Dzhuvinov et al.,, 2012). BnusaHve
BbpXY TAX OKa3saT U KNMMaTU4yHUTE YCno-
BUA (CnbHYEBa CBET/IMHA, Temnepartypa,
BNaxHocT, Basniexu) (Legave et al., 2006).
OTyeTeHVTe BeretaTtMBHM nokasartesnu 3a
nepuopga 2016-2018 rogmHa ca npepgcra-
BeHu B Tabnuua 1. OT npoBefeHua onut
€ YyCcTaHOBeHa AMHaMuka B TrOAMULLIHKUA
pacTtex Ha 0o6uKosikata Ha CTBO/a, Haii-
CWMHO Wu3paseHa nMpu BapuaHTa Ha
KOHBEHLUMNOHa/IHO TopeHe — 43.80 cm
(2016 r.); 45.53 cm (2017 r.) n 46.88 cm
(2018 r.), kaTO Npe3 TPUroAULLIHMA Nepuos
n3cnefBaHnsA nokasatesl € C HUCBbK
KoedhmumeHT Ha BapupaHe (CV, %).

1979) the vegetative and reproductive
indicators of the fruit trees are taken into
account over a three-year period:

Vegetative indicators:

- crown height (cm) — measured
from the first skeleton branch to the top,
crown width (cm) — recorded in two
directions — to the row spacing and along
the row;

. crown volume (m®) — calculated
by the formula V=m*d2*h/12, m3, including
d - diameter, m — average of the two
mutually perpendicular directions; h —
crown height, m;

- trunk  circumference (cm) -
measured on a marked ring at a height of
40 cm from the soil surface after the end
of the vegetation;

- Annual shoot length growth — the
indicator includes an average length (cm)
of shoots longer than 5 cm and an annual
shoot length over marked branches after
the end of vegetation.

RESULTS AND DISCUSSION

The vegetative indicators are
related to the growth potential of the
cultivar and rootstock combination, the
planting density, pruning, harvesting and
soil surface maintenance (Dzhuvinov et
al., 2012). Climatic conditions (sunlight,
temperature,  humidity,  precipitation)
(Legave et al., 2006) also have an impact.

The reported vegetative indicators for the
period of 2016-2018 are presented in
Table 1. The experiment showed a
dynamics in the annual growth of the
trunk circumference, most pronounced in
the conventional fertilization variant -
43.80 cm (2016); 45.53 cm (2017) and
46.88 cm (2018), and during the three-
year period, the indicator had a low
coefficient of variation (CV, %).
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Tabnuua 1. BeretaTMBHU nokasartesin npu copt EneHa 3a neprnopga 2016-2018r.
Table 1. Vegetative indicators for 'Elena’ cultivar for the period 2016-2018

O6uKonka BucoumHa WvpuHa Ha  LWupuHa Ha [ObmxnHa CymapeH
Ha Ha KOpOHUTE  KOpoHWUTEe kKbM O6eM Ha Ha efHOrog.  eAHorog,.
) no pega mMexaypeane KopoHuTe  mpupacT npvpact
I‘IOKasaTenmllnd!cators cTBona - KopoHuTe Crown Crown width Crown Annual Total annual
BapwaHT/Variant Trunk Crown S ;
. - width in the in the row volume  shoot length shoot length
diameter height . 3
cm m row spacing m growth growth
m m cm cm
2016
| Buo Topene 42.63 472 4.26 4.08 21.48 9.88 39.52
Bio-fertilization
Il KoHBeHL,. TopeHe
Conventional 43.80 4.87 3.67 4.11 19.28 11.12 44.50
lll Tunewikm Top 43.28 4.24 4.20 4.27 19.90 8.74 34.96
Chicken manure
IV KoHTpona/Control 45.50 5.39 3.89 4.12 22.62 9.90 39.62
St error 0.61 0.24 0.14 0.04 0.76 0.48 1.95
St Dev 1.23 0.47 0.27 0.08 1.51 0.97 3.89
CV % 2.80 9.86 6.89 2.05 7.28 9.81 9.83
LSD ¢.0s ns ns ns ns ns ns -
2017
| Buo Topere 43.63 472 3.86 431 20.61 9.07 36.28
Bio-fertilization
Il KonBeH, TopeHe 5 oa 5.79 4.02 4.44 27.11 1053 42.12
Conventional
Hll Munewkm Top/ 43.95 5.24 411 4.30 24.24 9.54 38.16
Chicken manure
IV KoHTpona/Control 46.58 6.37 3.95 4.32 28.50 7.58 30.30
St error 0.69 0.35 0.05 0.03 1.74 0.61 2.46
St Dev 1.38 0.71 0.10 0.06 3.49 1.23 4.92
CV % 3.08 12.84 2.66 1.51 13.89 13.38 13.40
LSD ¢.0s ns ns ns ns ns ns -
2018
| Buo Topere 44.23 433 2.99 4.20 14.88 8.68 34.74
Bio-fertilization
Il KouseHu. TopeHe g gg 4.25 3.28 3.56 14.61 9.96 39.83
Conventional
Il Mnewwky Top
Chicken manure 44.83 4.50 3.10 3.46 14.42 12.28 49.10
IV KonTpona/Control 47.18 4.69 3.26 3.43 16.89 13.08 52.32
St error 0.73 0.09 0.06 0.18 0.57 1.01 4.06
St Dev 1.47 0.19 0.13 0.36 1.14 2.03 8.13
CV % 3.21 4.27 4.12 9.83 7.5 18.45 18.48
LSD o.0s ns ns ns ns ns ns -
Mo oTHOWeEHWe Ha npocnegeHuTe With respect to the vegetative

BereTaTuBHM MokazaTenn BucounmHa u | indicators of crown height and width

LUMPUHA Ha KOPOHMTE NO pefda U KbM
Mexaypeaneto npes nepuopa Ha Usnut-
BaHe, He ce Hab6nogasaT 3HAYUTESTHU
pasfivky Mexgy BapuvaHTUTe Ha TOpeHe U
KoHTponaTta. CbrnacHo Costes et al
(2004) okoHYaTenHWAT pasMep Ha

along the row and towards the row
spacing during the experimental period,
there were no significant differences
between the fertilization variants and the
control. According to Costes et al. (2004),
the final size of trees is a cumulative
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AbpBeTara e KymynatvMBHa NpoMeHvBa,
3aBucellla OT efHOroAuWHWMA MpupacT,
KOWTO ce chopmupa BCska rogmHa. lNMpe3s
2016 n 2017 r. ¢ Hali-BMCOK efgHoroam-
WEeH MU cymapeH npupacT ca AbpseTara
OT BapuaHTa C KOHBEHLMOHA/IHOTO Tope-
He (11.12 cm; 44.50 cm u 10.53 cm;
42.12 cm), a npe3 2018 r. No-BUCOKK
CTOMHOCTM Ha nokasaTenuTe ca OTYETEHU
NPy KOHTPOMHWS BapuaHT. CpegHusat
€[HOroAMIWEH U CyMapeH npupacTt, npes
TPUrOAWLIHMA MEpUos Ce XapakTepusu-
pat ¢ BUCOK BapuauuoHeH KOoeuLMeHT,
B gmanasoHa: 9.81 o 18.48%.

Bcuukn um3cnefnBaHu BeretatvMBHU
rnokasarenu ca cbC cTatmcTuyecka Hepo-
KasaHa pasnuka (p>0.05) mexay onuTHu-
Te BapuaHTu.

CpepgHus pobus ot abpso (kg) ) 3a
nscnenBaHns CNMBOB COPT EneHa n npes
TpUTE EKCNepPMMEHTa/IHWN TOAUHN € Hali-
BMCOK MNPV KOHBEHLMOHA/IHOTO TOPEHEe
(®urypa 1). Npe3 2016 r. cpefHOTO KONK-
4ecTBO MNOJIyYEHN N/IOA0BE OT BapuaHTa
e 22.85 kg, 2017 r. — 13.98 kg n 2018 r. —
8.45 kg. KnumaTtuyHmute npomMeHn npes
2018 rogmHa (nNo-Bucokata BI@XHOCT
npes meceuuTe despyapu, MapT, OHU 1
10N 1 NocnefBalloTo 3acyllaBaHe npes
MeceLl, aBrycT) noBausBaT HebnaronpuaT-
HO M ca MpUYMHa 3a No-HUCKNs [o6MB Ha
nao4oBe OT C/IMBOBOTO HacaxXAeHue.

variable, depending on the annual shoot
length growth, which is formed each year.
In 2016 and 2017, the highest annual and
total growth rates were found in
conventional fertilization (11.12 cm, 44.50
cm and 10.53 cm, 42.12 cm), whereas in
2018 higher values were recorded in the
control variant.

The average annual and total growth over
the three-year period was characterized
by a high variation coefficient ranging
from 9.81 to 18.48%.

All the vegetative indicators studied
had a statistically unproved difference (p>
0.05) between the experimental variants.

The highest average yield per tree
(kg) for 'Elena’ cultivar over the three
experimental years was found in the
conventional fertilization variant (Figure
1). In 2016, the average quantity of fruit
obtained from that variant was 22.85 kg,
2017 — 13.98 kg and 2018 — 8.45 kg. The
climate changes in 2018 (the higher
humidity in February, March, June and
July, and the subsequent drought in
August) had a negative impact and were
the cause of lower vyields of plum
plantations.

8,45

Il Conventional
fertilization

| Bio fertilization

—4=—2016 =—l=2017 -

6,23

¥ i3

Il Chicken manure [V Control

2018

our. 1. CpesieH 0ob6uB Ha nnoaose, kg/abLpPBO Ha copT EneHa
Fig. 1. Average yield of fruit, kg/tree of 'Elena’ cultivar
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BaxeH nokasaren 3a KayecTBO Ha
nonyyeHns [o6vB e cpefHata Maca Ha
nnoga. Ta e coptoBa ocobeHocT (Lace
et. al., 2015), Bapupatia nog BnvsaHne Ha
KnumaTuyHmte (Gitea et al.,, 2019) un
arpotexHuyeckute ycnosus (Guerra and
Casquero, 2009). Ha durypa 2 ca npeg-
CTaBeHW pes3ynrartuTe OoT aHa/m3npaHus
penpoaykTMBEH nokasaTen cpefHa maca
Ha nnoga (g).

The average fruit weight is an
important quality indicator of the yield. It
is a cultivar characteristic (Lace et al.,
2015), influenced by climatic (Gitea et al.,
2019) and agro-technical conditions
(Guerra and Casquero, 2009). Figure 2
presents the results of the analyzed
reproductive performance average fruit
weight (g).

(9)

| Bio fertilization 1l Conventional 11 Chicken manure IV Control
fertilization
H2016 28,64 28,96 27,28 29,92
2017 32,24 32,8 32,88 25,6
2018 22,69 19,92 27,79 20,47

dwur. 2. CpegHa maca Ha nsioga (g) Ha copT EneHa
Fig. 2. Average fruit weight (g) of 'Elena’ cultivar

CpefgHata Maca Ha nofoBeTe
npes nbpBata rogvHa OT onuta e HaW-
ronama npu KOHTPONHNA BapnaHt — 29.92
g. MNpe3 cnegBawute ABe roguHW Haii-
efipn ca nfofoBeTe OT BapuMaHTa Ha
MPUNOXEH rpaHy/IMpaH NueLLKM Top — oT
32.88g npu (P<0.05) n 27.79g (P>0.05).
Mopo6bHW pesynTtatv 3a mMaca Ha nsoga
ca otyeTeHu u ot Blazek and Pistekova
(2009), Ho cnopen Walkowiak-Tomczak
et al. (2008) TernoTo MOXe Aga AOCTUTHE
0o 38.769.

n3Boan

Bb3 0CHOBA Ha NOJMyYEHNUTE AaHHW,
MOXeM A3 0606LIMM, Ye NpK CAIMBOB COPT
EneHa, KOHBEHLMOHA/IHOTO TOPEHE OKas-
Ba Mo-ro/IsIMO Bb3/eiCTBME BbPXY cuiata

The highest average fruit weight in
the first year of the experiment was found
in the control variant — 29.92 g. In the
next two years, the largest fruit size was
found in the variant with application of
granulated chicken fertilizer — 32.88g (P
<0.05) and 27.79g (P> 0.05). Similar
results for the fruit weight are reported by
Blazek and Pistekova (2009), but
according to Walkowiak-Tomczak et al.
(2008) the weight can reach 38.76g.

CONCLUSIONS

The data of this investigation show
that conventional fertilization had a
greater effect on the growth rate and
higher values of the tree trunk
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Ha pacTex, C M0-BUCOKM CTOWHOCTM 3a
obvKosnka Ha CTBOJSla Ha OBOLWHUTE
AbpBeTa.

YCTaHOBEHO e, Ye Mnpu BapuaHTa C
rpaHynvpaHusa nunewkn Top, cpegHata
mMaca Ha CNMBOBWSA M/0A 3a nepuogja e
Hali-ronama (29.32 g).

C Haii-BMCOK [06MB Ha nnogose
(kg/obpBO), Npe3 TpUroAULLHUA ONUTEH
nepuog, ce OTAMYaBaT BapuaHTUTe C
MPUNOXEHN KOHBEHLMOHAaNHW W1 6Knono-

circumference for cultivar

'Elena’.

the plum

The highest average fruit weight
(29.32 g) was found in the variant with
granulated chicken manure.

The highest fruit yield per tree
(kgltree), over the three-year experimental
period was found in the variants with
conventional and organic fertilizers.

T'MYHU TOPOBE.
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PE3IOME

Mpe3 2018 r. B N3cneposaTesicku
MHCTUTYT MO OBOLLApPCTBO B Yavak e npo-
BEeAleHO u3cfnefBaHe 3a ediekra OT npu-
NOXeHVeTo Ha Kanumes xnopug (CacCl2)
BbpPXY [06MBa N Ka4ecTBOTO Ha M/1040B-
eTe Ha neT MHTpoAyuMpaHn copTta A6 bIIKKN
(,'Gloster 69, ‘Golden Reinders’, ‘Granny
Smith’, ‘Morrens Jonagored’, and ‘Red
Chief’). N3BbplleHn ca yeTupu TpeTupa-
HuA ¢ pasteop Ha CaCl, (Ha Bcekn 21 neH
OT Ha4yasnioTO Ha HW [0 cpedarta Ha
aBryct). B nepuopa Ha npubupaHe Ha
pekonTata Ha u3cfnefBaHnTe COPTOBE ca
onpegeneHn MopdoMeTPUUHUTE XapakTe-
PUCTUKM Ha nnofoBeTe, TBbPAOCT U Cb-
AbpXaHve Ha pasTBOPVMU CyXu BeLlec-
TBa B M/104a, KaKTo U A06UB OT eauHMLA
nnouw, Haii-BMcok pgobue OT eAuHMUA
naou, e yctaHoseH npu copt ,‘Red Chief
" (73.50 t/ha ), a Hall-HUCHK npw ,'Granny

Accepted:

10.06.2019 Published: 28.06.2019

SUMMARY

During 2018 at Fruit Research
Institute in Cacak, a research on sodium
chloride (CaCl,) application on the yield
and quality of fruit of five introduced apple
cultivars (‘Gloster 69’, ‘Golden Reinders’,
‘Granny Smith’, ‘Morrens Jonagored’, and
‘Red Chief’) was conducted. Treatments
were performed with CaCl, solution in four
times (each 21 day from the beginning of
June until the mid of August).

In harvest period of investigated cultivars,
morphometric  characteristics of fruit,
firmness and soluble solids content in the
fruit as well as yield per unit area were
determined. The highest yield per unit
area was found in cultivar ‘Red Chief
(73.50 t ha™), and the lowest in ‘Granny
Smith’ (45.83 t ha™).
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Smith” (45.83 t/ha™). Ha 6asata Ha Mop-
hOMETPUYHUTE XapakTEePUCTUKW, NA0LO-
BeTe Ha copT ‘Morrens Jonagored’ (T€rn1o
Ha nnoga 218.92 g; BUCOYMHA U WNPUHA
70.64 mm wn cboTBETHO 80.97 mm), ce
OTKpOsiIBaT KaTto MHOro efpu, a copTbT
"Golden Reinders" nma Haii-HUCKO Terno
(147.25 g) n pasmepun Ha nnoga (BMcouMHa
63.94 mm u wupounHa 70.55 mm). MNpwn
BCWUYKM U3CNe[BaHN COPTOBE e yCTaHoBe-
Ha no-ronsmMa TBbLPAOCT Ha NI0A0BOTO
Meco npu nanonssaHe Ha CacCl,. Mo oTHo-
LWEeHNe Ha CbAbpXaHMeTo Ha pa3TBoOpUMU
CYXWN BELIECTBA, C BUCOKMA CTOMHOCTU ce
oTKposiBaT coptoBe ‘Morrens Jonagored’
(12.91°Brix) wun  ‘Golden Reinders’
(12.61°Brix), AoKaTo Hali-HUCKO CbAbpXa-
HME Ha pas3TBOPMMK CyXM BellecTBa

(8.93°Brix) e yctaHOBeHO npwu copT
» Gloster 69" ”.
KnouoBn pymu: s6bAKKM, COPT,

CaCl,, nobus, ka4yecTBo Ha naoaa

YBO/[,

O6WoTo roAuWIHO NPOU3BOACTBO
Ha A6BbNKM B cBeTa Bb3/M3a Ha OKOJO
83.139.326 t, or kouTo B Penyb6nuvka
Cbpbusa ce npoussexaa okono 378.644 t,
BbpXy npubnusntenHo 25.134 ha (Faostat,
2017). B cTpykTypaTta Ha njo40npon3Boga-
CcTBOTO B Cbpbus, sibbsikaTa € Ha BTOPO
MSACTO, C/fef, crvBata, [oKaTto B Apyrute
eBponeiickn cTpaHn T8 3aema 12-T0
MSACTO.

JobpoTto cHabaaBaHe Ha nasapa C
pa3HoobpasHu A6BNKOBU naonose
U3UCKBa npegnaraHe Ha nNIogoBe C
[06bp BbHLWEH BUA W OT/IMYHN BKYCOBU
kayectBa (O'Rourke, 2003). Sams et al.
(2008) nocouBaTt, 4e MHOro YU3NOIOTNY-
HY 1 NaToNOrMYHN NoBpean Ha A6BLIKOBU-
Te N/ofoBe ca CBbP3aHN CbC ChAbpXa-
HMETO Ha Kanuwuii (Ca2 ") B TbKaHuTe Ha
nnoga. B tasu Bpb3ka, KOHLEHTpauuaTa
Ha Ka/Juuili B pacTutenHaTa TbkaH uma
U3K/TIOYMTENIHO BaxkHa pons 3a noaabp-
XaHe KayecTBOTO Ha MN/I0f0BeTe cnep
npubupaHe Ha pekontara. lMpunaraHeTo
Ha MCTeH Top Ha 6asata Ha Kanuui
B/IMSIE NOJIOXMUTENHO BBPXY CTabunusnpa-

Based on morphometric characteristics,
cultivar ‘Morrens Jonagored’ (fruit weight —
218.92 g; height and width — 70.64 mm
and 80.97 mm, respectively) singled out
as an apple cultivar with large fruits.

On the other hand, cultivar ‘Golden
Reinders’ had the lowest weight (147.25
g) and fruit dimensions (height — 63.94
mm and width — 70.55 mm). In all
examined cultivars, application of CaCl,
resulted in greater flesh firmness, In
respect of the soluble solids content,
cultivars ‘Morrens Jonagored’ (12.91 °
Brix) and ‘Golden Reinders’ (12.61 ° Brix )
singled out, whereas the lowest soluble

solids content (9.05 ° Brix) was
determined in the fruit of the -cultivar
‘Gloster 69'.

Key words: apple, cultivar, CacCl,,
yield, fruit quality

INTRODUCTION

Total annual production of apple in
the world amounts about 83.139.326 t, of
which in the Republic of Serbia is
produced about 378.644 't on
approximately 25.134 ha under apple
(Faostat, 2017). In the structure of fruit
production in our country, apple is
second, right behind plum, while in
European production, it takes 12" place.

Good market supply with diverse
apple fruits demands an offer of fruits with
high external and internal quality
characteristics (O’Rourke, 2003). Sams et
al. (2008) states that many physiological
and pathological disturbances of apple
fruits are related to the content of calcium
(Ca™) in the tissue of the fruit.

With this regard, concentration of calcium
in plant tissue has an extremely important
role in maintaining the quality of fruits
after harvest.

Application of foliar fertilizer based on
calcium positively affects cell membrane
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HEeTO Ha KneTbyHaTa meMmbpaHa n 3abass
ctapeeHeTo (Pervaiz et al., 2002; Hossain
et al., 2005; Abdi et al., 2006; Misra and
Gupta, 2006; Naeem et al., 2009), noga-
ObpXa NbTHOCTTA Ha NaofgoBeTe, Hama-
nsaBa nosiBata Ha [pkoHaTaHOBU NeTHa
(“bitter pit”) 1 BbTPELIHO rHUEHe B N1040-
BeTe (Raese and Drake, 2002; Dierend un
Rieken, 2007). Vima MHOro6poiH1 ANCTHM
TOpOBE, CbAbpXaly Kanuuii, KOUTO ce
U3Mnon3BaT npean u cnep npubupaHe Ha
pekonTara, 3a ga ce 3abaBu CTapeeHeTo,
6e3 BpeAHO Bb3AelCcTBME BbPXY MoTpe-
outenute (Lester and Grusak, 2004).
Cnopefq GvozdenoviC (1998) Hyxfata Ha
A0BMKOBMA N104 OT Ka/iuuiA € MHOro
Masika, HO Mpun simncara My BCUYKU npoLe-
CW Ha cTapeeHe B N1040BeTe TekaT MHOro
no-6bP30 M MMaT MO-HUCBK KanauuTeT 3a
CbXpaHeHue. EdiekTMBHOCTTa Ha npwso-
YKEHMETO Ha Kasyuii 3aBMCK OT nepuoga u
HauMHa Ha BHaCsHETO My MO BpPEME Ha
Beretaymata. MHOro no-echekTMBeH 3a
HamansBaHe Ha [pkoHaTaHoBUTE MeTHa
(“bitter pit") e paHHoTO (Fellahi et al.,
2010). Zavalloni et al. (2001) nogyepTasar,
ye JIMCTHOTO NPU/IOKEHVWE Ha npenapar,
cbAabpxal, Kaauumi B TbCTU SOBLAKOBU
HacaxgeHusl, BOAu A0 No-6aBHO NPUABUX-
BaHe Ha Kamii oT NucTa Ao NofoBETE.

LlenTa Ha HacTOALOTO n3cnenBaHe
e ja ce onpegesv BANSHUETO Ha NPWIO-
XEHMETO Ha ucTeH Top Stopit, BbpXy
[06MBa 1N Ka4yeCTBEHUTE XapaKTepPUCTUKM
Ha A6BNKOBWM N0A0BE, KOETO 6U Noao6-
pva0 3HAYUTESTHO Ka4yecTBOTO Ha M/I040-
BETE M0 BPEME Ha CbXpaHeHue.

MATEPVAT N METOON

MpoyyBaHeTO e nNpoBefeHO B
Npon3BOACTBEHO-EKCNEPUMEHTaNnHa A6b-
KOBa rpagnHa B palioHa Ha [loHsa Tpenya
Ha l3cneposatenickm WHCTUTYT MO OBO-
wapcTeo B Yauvak. HA6BbAKOBaTa rpaguHa
e cb3ganeHa npes 2006 r. Ha HaaMopcKa
BucouMHa oT 233 m (43°89'40 "N wn
20°43'42" E), ObpBeTara ca opmMmupaHu
KaTo BpeTeHo. Mo BpeMe Ha Npoy4BaHeTo
ca NPUIOXEHW CTaH4apTHU arpoTexHUYecKu
MepKM 3a NOAAPBXKKA HA HACAKAEHUETO.

stabilization and delays senescence
(Pervaiz et al., 2002; Hossain et al., 2005;
Abdi et al., 2006; Misra and Gupta, 2006;
Naeem et al.,, 2009), maintains fruit
firmness, decreases occurrence of the so
called ‘bitter pit’ and internal rot in fruits
(Raese and Drake, 2002; Dierend and
Rieken, 2007).

There are numerous foliar fertilizers
containing calcium that are used before
and after harvest in order to delay
senescence with no harmful effect on the
consumers (Lester and Grusak, 2004).
According to Gvozdenovi¢ (1998), need of
apple fruit for calcium is very low and in
the lack of it all aging processes in the
fruit flow much faster and fruits have lower
storage capacity.

Calcium application efficiency is
determined by the application time in a
way that earlier application during
vegetative period is far more efficient than
the later in terms of reduction of ‘bitter pit’
(Fellahi et al., 2010). Zavalloni et al.
(2001) emphasize that foliar application of
a composition containing calcium in thick
apple plantations resulted in a slower leaf-
to-fruit mobility of calcium.

The aim of this study was to
determine the effect of foliar fertilizer
Stopit application on yield and qualitative
traits of apple fruit, which would
significantly improve the quality of fruit
during storage.

MATERIAL AND METHODS

The study was conducted in the
production-experimental apple orchard at
site Donja TrepCa, of the Fruit Research
Institute in Cacak. Apple orchard was set
up in 2006 and located at an altitude of
233 m (43° 89’ 40" N and 20° 43’ 42" E).
The growing shape is slender spindle.
During the study, standard agro-technical
and plantation maintenance measures
were applied.
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MpoyyBaHeTO BK/HOYBA MET copTa
A6bAkK: 'Gloster 69', 'Golden Reinders’,
'‘Granny Smith’, 'Morrens Jonagored’ and
'Red Chief. Bcuuknm coptoBe ca npuca-
JeHn Bbpxy nognoxka M9, a pascros-
HMETO Mexay AbpBeTata e 4 m x 1.25 m
(2000 gbpBeTa Ha ha'l), C U3K/OYEeHne Ha
copT ,’Red Chief*, koiiTo e 3acageH Ha pas-
cTosiHve 4 x 1 m (2500 gbpseTa Ha ha ™).

WM3cnepBaHeTo € NMpoBeAeHO npes
2018 r. upes npunaraHe Ha Te4yeH JINCTeH
Top Stopit, Ha ocHOBaTa Ha Kas/LMeB XJ10-
PUA C BICOKA KOHLEHTpaLMs Ha Kanuumii
(160 g LY.

To3n TOp ce npousBexha BbLB
upma Yara BbB BenukobputaHua wu
MOXe fa ce npunara 3aefHo C nectu-
unan. M3nonsea ce OT HA4Yas10TO Ha Lbg-
Texa Ao kpas Ha dpeHohasa y3psiBaHe Ha
nnogosete (pasata Ha NUIrMeHTaums Ao
npubupaHe Ha pekosTara). I‘Ipenopqu-
TENHOTO KonmuecTBo e 5-10 L ha™ u no-
C/NleHOTO TpeTMpaHe Ja € He NO-KbCHO OT
7 oHV Npeau npubupaHe Ha pekofTaTa.

TpetupaHn ca no 20 AbpBeTa, B
yeTupu noBTOpeHMs (06wo 80 abpseTa
Ha TpeTupaHe). MNpenapaT Stopit e n3non-
3BaH B KonnyecTso oT 7.5 L ha™ (150 mL
Ha 10 L Boga).

TpeTupaHuaTa ¢ ANCTeH Top Stopit
ca M3BbPLUEHN YeTUpU MbTU Ha BCekn 21
[EH B nepmoga OT HayasIoTO Ha toHW [0
cpepaTa Ha aBrycT NbpBOTO TpeTUpaHe e
NPOBEAEHO HA 7 HOHW, BTOPOTO Ha 2 0w,
Tpetoto Ha 20 Nn 1M 4YeTBBLPTO Ha 15
aBryct, 4pes3 M3Mno/s3BaHe Ha MOTOpHa
npbckauka SR 420 (STIHL International
GmbH Waiblingen, F'epmaHus) ¢ KOHCYyMa-
ums ot 1000 L ha-1.

BAnsHnMeTo Ha nNpuIoXeHUeTo Ha
nmMcTeH Top Stopit e u3cnegBaHo Bb3
OCHOBa Ha gobwuea oT eguHuua nnaowy, (kg
ha™), MopdoMeTpuuHUTE CBOICTBA Ha
naoga, Kakto M MAbLTHOCT Ha njoga u
CbAbpXaHWe Ha pas3TBOpPMMK TBBLPAU
BewectBa. [o6GMBBLT Ha um3cnegBaHuTe
copToBe ce mM3MepBa npu npubupaHe Ha
pekontara: 3a coptoBe ,Gloster 69" n
-Morrens Jonagored” Ha 10 centemBpu;
copT Red Chief’ " Ha 11 cenTtemBpu; copT

The study included five apple
cultivars: 'Gloster 69', 'Golden Reinders’,
'‘Granny Smith’, 'Morrens Jonagored’ and
'Red Chief. All cultivars were grafted on
the rootstock M9, and the tree spacing
was 4 m x 1, 25 m (2,000 trees ha™),
apart from the cultivar 'Red Chief which
was planted at a distance of 4 x 1 m
(2,500 trees ha” )

The study was conducted in 2018
by applying a liquid foliar fertilizer ‘Stopit’,
based on calcium chloride W|th high
concentration of calcium (160 g L™).

The above mentioned fertilizer is
produced in the corporation ‘Yara in
Great Britain and it can be applied
together with pesticides. It is used from
the beginning of flowering until the end of
fruit maturation phenophase (the phase of
pigmentation until harvest). The
recommended amount is 5-10 L ha™ and
the last treatment is to be done at least 7
days before harvest.

Treatments were applied on 20
trees in four replications (total 80 trees per
treatment). ‘Stopit’ was used in the
amount of 7.5 L ha™ (150 mL on 10 L of
water).

Treatments with foliar fertilizer
‘Stopit’ were applied four times on each
21 day during the period from early June
to mid-August. The flrst treatment was
conducted on June 7", second treatment
on July 2" thlrd on July 20" and fourth
on August 15 by using motor sprayer
SR 420 (STIHL International GmbH
Waiblingen, Germany) with a
consumption of 1,000 L ha™.

The influence of application of foliar
fertilizer ‘Stopit’ were analysed on the
basis of yield per unit area (kg ha )
morphometric properties of the fruit, as
well as the fruit firmness and the soluble
solids content. Yield of the tested cultivars
was measured at harvest, in cultivars
Gloster 69’ and ‘Morrens Jonagored’ on
10" of September, in cultivar ‘Red Chief’
on 11™ of September in cultivar ‘Golden
Reinders’ on 26" of September, and in
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,Golden Reinders” Ha 26 centemBpy;
copt ,Granny Smith™ Ha 9 okTomBpM.
M3mepBaHeTo Ha Ternoto (g), BUCOUYMHA-
Ta u wupuHata (mm), NAbTHOCTTA Ha
nnoga (Pa), KakTo M CbAbPXaHMETO Ha
pasTBopMMM Cyxu BellecTBa B nnoga (°
Brix) ca n3BbpLWIEHN C KOHBEHLMOHATHM
MopchomMeTpnyHN MeToam, Ha npoba ot 80
nnoga (yetnpw nostopeHus ot 20 noaa).
Ternoto Ha njoga e onpeaesieHo  4pes
n3mepBaHe ¢ TexHuyecku Be3Hu (Adventurer
Pro AV812M, LBeiiuapus), a gbmknHata
W LIMpUHaTa Ha nnogoseTe uype3 gurnta-
neH wyénep (Carl Roth, Germany). MnbT-
HOCTTa Ha M/104a e onpegeneHa ypes guv-
rmtaneH neHetpometbp (Mogen FHT-803,
WTanusa) n nonyyeHnte CTOMHOCTM ca U3-
paseHn B Pa. CbaobpXaHNeTo Ha pasTBo-
pyMK Cyxu BellecTBa ce onpegens c no-
MoLLUTa Ha GMHOKYNSPEH pedpakTomMeTbp
(Carl Zeiss, Jena) npu cTaliHa Temnepatypa
(20 °C) n cToitHOCTUTE Cca gafeHu B °Brix.
PesynTtaTnTe ca npeAcTaBeHW Karto
+ cTaHfapTHa rpewka Ha cpegHata (SE).
Pasnukute mexay cpegHuTe CTOHOCTW ce
cpaBHsBaT upe3 LSD TecT, upes3 aBydakrto-
peH AaucnepcuoHeH aHann3 (ANOVA), us-
non3Baiiky CTaTUCTUYECKN KOMMIOTbPEH Na-
KeT Ha MSTAT-C (Michigan State University,

East Lansing, MI, USA). Pa3nukute ¢ p CTOIi-
HocTu < 0.05 ce cumTaT 3a He3Ha4YUTEesTHN.

PE3YJITATU N OBCBXXOAHE

Pe3yntatute 0T u3cnegBaHeTo,
CBbP3aHN C MOPGOMETPUYHUTE CBOICTBA
Ha A6bMKOBM NN0A40BE B 3aBUCUMOCT OT
NPUIOXEHNETO Ha NncTeH Top Stopit, ca
nokasaHu B Tabnuua 1.

MopcomMeTpnyHMTE CBOICTBa Ha
AOBLSIKOBUATE MI0A0BE Ca CTATUCTUYECKU
3HA4YMMO MOB/IMSHU OT B3aMMOAelcTBUE-
TO Ha copTa ¥ pakTopa Ha NPOMEHN-
BOCT, OMpefesieHn 4pe3 [AMCrepcuoHeH
aHanus.

cultivar ‘Granny Smith’ on 9" of October.

Testing of mass (g), height and width
(mm), fruit firmness (Pa), as well as the
soluble solids content in the fruit (° Brix)
was carried out by conventional
morphometric methods on a sample of 80
fruits (four replications of 20 fruits). Fruit
weight was determined by measuring on a
technical scale (Adventurer Pro AV812M,
Switzerland), and the length and width of
fruit by digital calliper (Carl Roth, Germany).

Fruit firmness was determined by digital
penetrometer (Model FHT-803, Italy) and
the obtained values were expressed in
Pa. Soluble solids content was determined
using a binocular refractometer (Carl
Zeiss, Jena) at room temperature (20° C)
and the values were given in ° Brix.

The results are presented as mean
+ standard error of mean (SE). Differences
between mean values were compared by
LSD test in two-way analysis of variance

(ANOVA) wusing MSTAT-C statistical
computer package (Michigan State
University, East Lansing, MI, USA).

Differences with p values of < 0.05 were
considered insignificant.

RESULTS AND DISCUSSION
Study results related to the apple
fruit morphometric properties depending
on the application of foliar fertilizer ‘Stopit’
are shown in Table 1.

Morphometric properties of apple
fruit were  statistically  significantly
influenced by cultivar and variability factor
interaction determined by the analysis of
variance.
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Tabnmua 1. Bb3geictBue

Ha

npunoxxeHme

Ha Top Stopit

MOPOMETPUUHNTE XapaKTEePUCTUKN Ha A6/IKOBM COPTOBE
Table 1. Effect of application of Stopit on morphometric properties of

investigated apple cultivars

BBPXY

Terno Ha LLnpoymnHa Ha ObmknHa Ha
BapuaHT /Treatment nnoa/Fruit nnog/Fruit width nnog/Fruit
weight (g) (mm) length (mm)
MpunoxeHue Ha Top Stopit/Application Stopit (A)
TpeTupaH/Treatment 195.61+6,43 77.48+0.90 69.67+0.95
KoHTtpona/Control 190.13+6.50 76.73+0.99 69.12+0.68
Coprt/Cultivar (B)
‘Gloster 69’ 207.32+10.15 b 78.59+1.19 b 71.51+1.52 a
‘Golden Reinders’ 147.25+2.37 d 70.55+0.52 d 63.94+0.47 ¢
‘Granny Smith’ 195.71+3.18 ¢ 79.48+0.34 b 69.73+0.86 bc
‘Morrens Jonagored’ 218.92+4.57 a 80.97+0.77 a 70.64+0.33 ab
‘Red Chief’ 195.16+2.62 ¢ 75.93+0.49 ¢ 71.15+0.64 ab
MpunoxeHune Ha Top Stopit X CopT A (A x B)/ Application Stopit x Cultivar (A" B)
‘Gloster 69’ 231.78+4.07 a 81.61+0.34 ab 75.18+0.89 a
‘Golden Reinders’ 148.84+0.89 fg 70.63+0.37 e 63.43+0.28 e
‘Granny Smith’ 188.85+3.43 de 78.92+0.53 ¢ 67.74+0.63 d
Tpetupan/Treatment .y, eng 210.19+4.09 b 79.53+0.90 ¢ 69.97+0.28
Jonagored’
‘Red Chief’ 198.40+2.81 bcd 70.69+0.75d 72.02+0.99 b
‘Gloster 69’ 182.85+8.09 ef 75.57+0.69 d 67.84+0.97 d
‘Golden Reinders’ 145.66+4.86 g 70.47+1.06 e 64.45+0.87 e
‘Granny Smith’ 202.56+1.99 bc 80.03+0.26 bc 71.72+0.63 bc
Kontpona/Control .y ens 227.65+5.46 a 82.4240.72 a 71.310.35 be
Jonagored’
‘Red Chief’ 191.93+4.14 cde 75.16+0.42 d 70.28+0.65 bc
ANOVA
A ns ns ns
B * * *
A i B * * *

CTONHOCTUTE BbB BCSKA KO/IOHA NOC/eBaHN 0T ChlaTa Masika 6yka HAMaT CTaTUCTUYECKN 3HaUMMa
pasnuka npu p<0.05 cbrnacHo LSD TecT, ns — 6e3 cTaTUCTUYECK/ 3HAYNMMN Pas/INKK.
Values within each column followed by the same small letter are not significantly different at p<0.05 by LSD

test; ns - non-significant differences.

CpegHuTe CTOMHOCTM 3a MacaTa
Ha nnoga sapupat ot 145.66 po 231.78
g. He e yctaHoBeHa 3HaymMma CTaTUCTK-
yecka pasfnvka B Ternoto Ha nsaoga rno
BapuaHTK, Npu npunaraHe Ha Top Stopit,
Makap 4e Mo-BvCOKa CTOMHOCT e peruc-
TpupaHa npv npunaraHe Ha Topa. Makcu-
MasiHa maca Ha nioja e yctaHoBeHa npu
copt ,Morrens Jonagored” (218.92 g) n e
3HAYUTEsIHO MO-TOfIAMa, B CpPaBHEHWE C
Apyrute un3cneggsaHu coptose. OT gpyra
CTpaHa, MUWHVMMasIHO Tersio Ha nfoja
(147.25 g) e ycrtaHOoBeHO npu copT
.Golden Reinders". Mpwu aHanu3 Ha cpepn-
Ha maca Ha nnofa BbB Bpb3ka C Mpuo-
XeHveTo Ha Top Stopit cnpsmo coprta,
Hai-BMcokata CTOMHOCT e perncrpmpaHa

Average fruit mass values of
investigated apple fruits ranged from
145.66 to 231.78 g. Between treatments
no significant statistically difference in
fruit mass was found by applicaion of
‘Stopit’ though higher value was recorded
in treatments with application of the
mentioned fertilizer. The maximum fruit
mass was determined in cultivar 'Morrens
Jonagored’ (218.92 g), which was
significantly higher compared to other
investigated cultivars. On the other side,
the minimum apple fruit mass (147.25 g)
was recorded in cultivar 'Golden
Reinders’. By analyzing the value of the
average fruit mass in interaction effect of
application ‘Stopit’/ cultivar, the highest
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npu copt 'Gloster 69' npu npunoxexHue
Ha nucTeH Top (231.78 @), a Hali-HuCKa,
npu copt ,Golden Reinders" 6e3 npwuso-
XeHne Ha Stopit (145,66 g). Cnopeg
MiSi¢ (1994), TernoTo Ha naoja Ha kyn-
TypHUTE copToBe A6bAKM Bapupa ot 70
0o 500 g, ot kouTo 98% ca rogHu 3a KOoH-
cymauus. MNnogosete Ha copT ,3n1aTHa
npeBb3XogHa" NpuHagexar KbM rpyna-
Ta oT cpefHo eapu o eapu (120-200 g),
a ,[noctbp” B rpynara Ha egpu 40 MHOIO
eppwv (180-250q9) (Misi¢, 2004). Asgharzade
et al. (2012) nocouBarT, 4ye npu npunaraHe
Ha pa3TBOp Ha KasluMeB X/10pug, B Nnepuo-
Ja Ha BereTauus ce nosjiyyaBa Mo-e4bp
nnog. Pesyntatute, nonyvyeHn B Te3u
npoyyBaHusi, ca B CbOTBETCTBME C MOCO-
yeHute ot Ashour (2000), KOWTO ycTaHo-
BAABa, Ye npbCckaHeTo ¢ pa3teop ot 0.5%
KasiumMeB X0pug, BAUSE NOSOXUTESTHO
BbPXY TEr0TO Ha nnoja.

CpefHute CTOMHOCTW Ha LIMPOYu-
HaTa Ha nscneBaHvTe Nao4o0Be Bapupar
ot 70.47 po 8242 mm. T10-BUCOKM
CTOMHOCTM Ha WMpOYMHaTa Ha SA6b/IKO-
BWTE N/IOJOBE Ca U3MEPEHU NpU JINCTHO
TpeTnpaHuTe cbe Stopit, BbNpeKn ye pas-
JIVKUTE HE ca CTaTUCTMYECKU 3IHAUYUMMU.
Ha6nwogasaHo no copTtoBe, Hali-ronsmara
CTOMHOCT Ha TO3W napameTbp € peruc-
TpupaHa 3a copT ‘Morrens Jonagored’
(80.97 mm), KOATO e 3HauUTesIHO Mno-
BMCOKA B CpaBHEHWE C ApyruTe npoyd-
BaHM copToBe. Haii-mankara LupoynHa
Ha M/040BETE € YyCTaHOBEHa npu copT
.Golden Reinders” (70.55 mm). B echekta
Ha B3aUMOAEWNCTBME Ha (pakTopa Ha
NPOMEHIMBOCT, Hall-ronamara LnMpoynHa
Ha nnogoBeTe e perucrpupaHa B Ciy-
YyauTe 6e3 npuiaraHe Ha JIMCTHUS Top
Stopit 3a copt ‘Morrens Jonagored’
(82.42 mm), a Hail-Masika B CbLUWS CAy-
yali npu copt ,Golden Reinders" (70.47
mm). Cnopeg Gvozdenovi¢ (1998), pas-
MepuTE Ha MN/I0J0BETE Ha aTPaKTUBHUTE
copToBe s6b/1ku TpsibBa Aa 6baaT ot 65
[0 75 mm, KOeTo e NOTBLPAEHO B Halu-
Te uscnenBaHus.

CpepgHaTta BMUCOYMHA Ha S6BAKMTE
Bapupa ot 63.43 po 75.18 mm. Tllo-

value of the respective parameter is
registered in cultivar 'Gloster 69 with
application of foliar fertilizer (231.78 g),
and the lowest in cultivar ’'Golden
Reinders’ in the treatment without ‘Stopit
application (145.66 g). According to
MiSi¢ (1994), fruit mass of domesticated
apple cultivars range from 70 to 500 g, of
which 98% is edible. Fruits of the cultivar
‘Golden Delicious’ belong to a group of
mid-large to large (120-200 g), and
‘Gloster’ in the group of large to very large
(180-250 g) (Misi¢, 2004). Asgharzade et
al. (2012) indicate that by application of
calcium chloride  solution during
vegetation a higher apple fruit mass is
obtained. The results obtained in these
studies are consistent with the
statements of Ashour (2000) who found
that spraying with 0.5% calcium chloride
positively affects fruit mass.

Average width values of the
investigated apple fruit ranged from 70.47
to 82.42 mm. Higher width values of
apple fruit were found in foliar treatment
with ‘Stopit’ though differences were not
statistically significant.

Observed by cultivars, the greatest value
of the above mentioned parameter was
recorded in cultivar ‘Morrens Jonagored’
(80.97 mm) being significantly higher in
comparison with other studied apple
cultivars. The smallest fruit width was
found in cultivar ‘Golden Reinders’ (70.55
mm). In interaction effect of variability
factor, the greatest fruit width was
recorded in treatment without application
of foliar fertilizer ‘Stopit’ in cultivar
‘Morrens Jonagored’ (82.42 mm), and the
smallest in the same treatment in cultivar
‘Golden Reinders’ (70.47 mm).

According to Gvozdenovi¢  (1998),
dimensions of fruits of attractive apple
cultivars should be from 65 to 75 mm,
which has been confirmed in our studies,
accordingly.

The average height of apples
varied in the range 63.43 to 75.18 mm.
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BUCOKM CTOMHOCTW Ca YCTaHOBEHW Mpu
BapuaHta C QIMCTHO npunaraHe Ha Top
Stopit, 3a pa3siMka Ha CTOMHOCTUTE, yCcTa-
HOBEHM B cfy4yas 6e3 TpeTupaHe. Hai-
rofisMa BWUCOYMHA € perucTpupaHa 3a
copt ,’Gloster 69 (71.51 mm), koiTo
3HAUUTE/THO Ce pas/inyaBa B CpaBHEHWE
cbe copTose ,Golden Reinders” n ,Granny
Smith™, kouto ca ¢ Ha-HUCKN CTONHOCTK
(63.94 n 69.73 mm, cbOTBETHO). B cnea-
CTBME Ha B3auUMOAENCTBUETO MexAay
npenapat "Stopit" n copTa, Hali-Bucokarta
cpefHa CTOMHOCT Ha BMCOYMHAaTa Ha no-
Aa (75.18 mm), e yctaHoBeHa npu 'Gloster
69’ TpeTnpaH ¢ NMCTHUS Top "Stopit" go-
KaTo Hali-Huckata CTOMHOCT Npu CbLLOTO
TpeTvpaHe e YycTaHOoBeHa 3a copT
'Golden Reinders’ (63.43 mm) (Ta6nvua
1). MopcomeTpmuHUTE CBOICTBA Ha
SA0B/IKOBMA NI0A Ca reHeTU4Ho o6ycro-
BEHU, BBLMNpPEKN 4ye KonebaHneto MM B
3HauuTesIHa CTeneH Moxe ga e obycrio-
BEHO OT (pakTopuTe Ha OKoJiHaTa cpeja
(Krgovi¢, 1990; Krpina et al., 2004). Ot
Apyra ctpaHa, Amiri et al. (2008) nocou-
BaT, Y€ JIMCTHOTO NPUSIOXKEHNE HA HAKOM
TopoBe MOXe Aa 6bae no-ehekTMBHO No
OTHOLLIEHME Ha MOPGIOMETPUYHMTE CBOIA-
CTBa Ha njoja, B CpaBHEHME CbC
CTaHOapTHUSA MeTo Ha TopeHe.

B Tabnuua 2 ca npeacTtaBeHn
pesyntatute OT Bb3AENCTBMETO Ha
NIMCTeH Top Stopit BbpXy MIbTHOCTTA Ha
naoja u CbAbpXaHMETO Ha PasTBOPMMM
CYXU BeLLEeCTBa B U3c/eBaHUTE COpTOBE
AOBKN.

Cnopef BapuvauMOHHMA aHa/IM3 e
YCTAHOBEH CTaTUCTUYECKM 3HAUYUM eekT
OT NPUIOXKEHNETO Ha NNCTeH Top Stopit
TBbPAOCTTA Ha Noja U CbAbPXaHUETO
Ha pa3TBOPVIMY CyXU BellecTBa.

Higher values of the mentioned
parameter were determined in the
treatment with foliar application of
fertilizer ‘Stopit’, in relation to the values
recorded in the treatment without
application. By analyzing values of the
investigated apple fruit height, the
greatest value is registered in cultivar
'‘Gloster 69" (71.51 mm) which
significantly differed in comparison with
cultivars 'Golden Reinders’ and ‘Granny
Smith’, which had the lowest values
(63.94 and 69.73 mm, respectively). In
interactive effect of application ‘Stopit’ /
cultivar, the highest average value of
apple fruit height was found in treatment
with foliar fertilizer application ‘Stopit’ in
cultivar 'Gloster 69’ (75.18 mm), whereas
the lowest value in the same treatment in
cultivar 'Golden Reinders’ (63.43 mm)
(Table 1). Morphometric properties of
apple fruit are genetically conditioned
although their variation to a considerable
extent can be conditioned by
environmental factors (Krgovi¢, 1990;
Krpina et al., 2004). On the other hand,
Amiri et al. (2008) point out that foliar
application of some fertilizers can be
more efficient in terms of morphometric
properties of a fruit compared to standard
fertilization method.

In Table 2 are shown the results of
studying foliar fertilizer ‘Stopit’ effect on
fruit firmness and soluble solids content
of investigated apple cultivars.

According to the variance analysis,
statistically significant effect of foliar
fertilizer ‘Stopit’ application and variability
factor interaction on fruit firmness and
soluble solids content in apple fruit was
determined.
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Tabnuua 2. Bb3gencTBme Ha NPUIOXKEHMETO Ha TOp Stopit BbpXy TBbPAOCT Ha
naoga U CbAbpXaHVe Ha pasTBOPMMU CyXW BellecTBa Npu uscnenBaHuUTe

A6BbSIKOBM copToBe

Table 2. Effect of application of Stopit on fruit firmness and soluble solids

content of investigated apple cultivars

BapwvaHT /Treatment

TBBLPAOCT Ha
nnoa/Fruit
firmness (Pa)

CbAbpXaHue Ha pasTB.
cyxu Bew,./Soluble solids
content (°Brix)

MpunoxeHue Ha Stopit (A)/Application Stopit (A)

TpeTupaH /Treatment 14.41+0.22 a 11.58+0.49 a

KoHTpona/Control 13.08+0.29 b 10.77+0.24 b

Coprt/Cultivar (B)

‘Gloster 69’ 13.68+0.35 ab 9.05+0.12 d

‘Golden Reinders’ 12.86+0.48 b 12.61+0.38 a

‘Granny Smith’ 14.54+0.42 a 11.50+0.11 b

‘Morrens Jonagored’ 13.10+0.32 b 12.91+0.52 a

‘Red Chief’ 14.53+0.49 a 9.81+0.24 c

MpunoxeHne Ha Top Stopit X CopT A (A x B) / Application Stopit x Cultivar (A" B)
‘Gloster 69’ 14.34+0.44 abc 9.18+0.21 e
‘Golden Reinders’ 13.96+0.28 bcd 13.59+0.12 b

TpeTtupaH /Treatment ‘Granny Smith’ 15.39+0.48 a 11.64+0.19c
‘Morrens Jonagored’ 13.49+0.44 bcd 14.23+0.28 a

__'Red Chief 14.86+0.30ab 9.28+0.24e

‘Gloster 69’ 13.02+0.28 cde 8.93+0.09 f
‘Golden Reinders’ 11.76+0.46 e 11.63+0.19 ¢

KoHTtpona/Control ‘Granny Smith’ 13.69+0.33 bce 11.36+0.10 ¢
‘Morrens Jonagored’ 12.72+0.44 de 11.59+0.18 ¢
‘Red Chief’ 14.20+0.98 abc 10.34+0.12 d

ANOVA

A * *

B * *

A - B * *

CToiiHOCTUTE BbB BCSKA KOJIOHA NocnefiBaHn OT cblyaTa Masika byka HAMaT CTaTUCTUYeCKN 3Haumma
pasnuka npu p<0.05 cbrnacHo LSD TecT, ns — 6e3 cCTaTUCTWYECKN 3HAYMMU Pas3/vku
Values within each column followed by the same small letter are not significantly different at p<0.05 by LSD

test; ns - non-significant differences.

Mpv NpUIoOXeHNe Ha JIMCTEH TOp
Stopit e ycTaHOBEHa Mo-rofisiMa M/TbTHOCT
Ha nnoga (14.41 Pa) n cbabpxaHue Ha
pasTBOPMMMU CyXM BellecTBa BeLllecTsa
(11.58°Brix), B cpaBHeHWe C BapuaHTta
6e3 Top (13.08 Pa n 10.77 °Brix). Ha-
6n0gaBaHO Mo copToBe, Hali-ronsMaTta
cpefiHa CTOMHOCT 3a TBBbPAOCT Ha nioja
€ ycTaHoBeHa npu copT "Granny Smith"
(14.54 Pa), a Hali-BUCOKO CbAbpXaHue
Ha pasTBOPMMU Cyxu BeLllecTBa B COPT
"Morrens Jonagored" (12.91°Brix). Haii-
HUCKUTE CPeHN CTOMHOCTM 3a MIbTHOCT
Ha nnoja ca perucTpvpaHu npu copt
"Golden Reinders" (12.86 Pa) n B cbabp-
XaHNeTo Ha pasTBOPVMM CyXU BeLlecTBa
B copT " Gloster 69" (9.05°Brix).

Cnopef NpoMeHNuBMSE hakTop Ha

In application with foliar fertilizer
‘Stopit’, greater fruit firmness (14.41 Pa)
and soluble solids content were found in
apple fruit (11.58 ° Brix) compared to the
treatments without the fertilizer (13.08 Pa
and 10.77 ° Brix). Observed by cultivars,
the greatest average value of fruit
firmness was found in cultivar ‘Granny
Smith’ (14.54 Pa), and the highest
soluble solids content in cultivar ‘Morrens
Jonagored’ (12.91 ° Brix).

The lowest average values of fruit
firmness were recorded in cultivar
‘Golden Reinders’ (12.86 Pa) and of
soluble solids content in cultivar ‘Gloster
69’ (9.05 ° Brix).

In interaction variable factor effect
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edpekta Ha B3aMmopgencTeune (npunoxe-
Hue Ha ,Stopit“/copT), Hali-BUCOKM CpeaHn
CTOMHOCTM 3a MBLTHOCT Ha nioja ca
pernctpmpanu npu ‘Granny Smith" (15.39
Pa) ¢ npuwnoxeHwe Ha JUCTHUSA TOP,
[0KaTo CbAbPXaHUETO Ha pasTBoOpUMHU
CYXW BELLECTBA € Hai-BNCOKO Npu CbLUuUs
BapvaHT 3a copT "Morrens Jonagored"
(14.23 ° Brix). B cnyyan 6e3 npunaraHe
Ha nucTeH Top "Stopit", Hali-HUCKU CTOW-
HOCTUM Ca YCTaHOBEHU ¥ 3a ABarta uscnep-
BaHW napameTbpa - TBbPAOCT Ha nioga
3a copT "Golden Reinders" (11.76 Pa),
Kakto 1 3a CbAbpXaHue Ha pasTBOPMMMU
cyxu BewectBa 3a copt " Gloster 69"
(8.93°Brix). Pe3ynrartnte OT HacTOSLLOTO
uscnenBaHe, ca B CbOTBETCTBME C AAHHM
oT Asgharzade et al. (2012), cnopeg
KOMTO nNpeABapuTEsIHOTO TpeTMpaHe C
Ka/IuMeB X/10pug, 3Ha4YnTesIHO NOoBMsBa
TBbPAOCTTA Ha naoja.

Siddiqui u Bangerth (1995) nocou-
BaT, Ye MOJSIOKUTE/THOTO Bb3AeNCcTBME Ha
NPUWIOKEHNETO Ha Kanuues  XJ0puA
BbpXYy YyBeNMyaBaHe Ha MIbLTHOCTTa Ha
naoja e CBbpP3aHO CbC CbAbPXaHUETO
Ha Kanuuin BbB Ppakumm Ha KOBasIEHTHO
CBbp3aHna NekTuH. MopobHu pesynTtatu
ca nocTturHati ot Benavides et al. (2002)
n Casero et al. (2004), kouto nocoysar
nosoXxmTenHaTa Kopenauus Mmexay TBbp-
JOCTTa Ha naoja U CbAbPXAHWETO Ha
Kasiumin B A6BbAkoBM nnogoBe. OCBeH
TOBa, Ka/UMAT BMMsie BbpXYy cTabunusa-
uusiTa Ha KfieTbyHaTa MeMbpaHa u Moxe
CbOTBETHO Aa npefoTspaTy PU3nosorny-
HuTe noBpean (Saure, 2005). Cbabpxa-
HMETO Ha pas3TBOPVMYU CyXW BellecTBa €
€eMH OT K/I0HOBUTE NnapameTpu, onpeje-
NALWLN Ka4yecTBOTO U NpUeMAMBOCTTa Ha
naogosete oT KoHcymatopuTe. Cbabp-
X@HMETO Ha pa3TBOPMMYM CyXU BelecTBa
ce nokayea Npw 3peeHeTo Ha njaoja u e
OCHOBEH MokKasaTesl 3a Ka4yecTBO U
3panocT. Ako e no-ronamo ot 11.0%, 10
ce cuuTa 3a NpUMEM/IMBO 3a MI040NpPo-
N3BOACTBOTO; C/fiefoBaTelHO  KOJIKOTO
Mo-BMCOKN Ca CTOMHOCTM Ha MNOCOYEeHUs
nokasaten (no-ronsm ot 13.5%), TonkoBa
no-gob6pe e npueT oT notpebutenure.

(application ‘Stopit’/Cultivar), the greatest
average values of apple fruit firmness
were recorded in tretment with foliar
fertlizer application in cultivar ‘Granny
Smith’ (15.39 Pa), whereas soluble solids
content was highest in the same
treatment in cultivar ‘Morrens Jonagored’
(14.23 ° Brix). In treatments without foliar
fertilizer ‘Stopit’ application, the lowest
values were found in both studied
parameters, for apple fruit firmness in
cultivar ‘Golden Reinders’ (11.76 Pa),
and for soluble solids content in cultivar
‘Gloster 69’ (8.93 ° Brix).

Study results obtained in this work are in
compliance  with the reports of
Asgharzade et al. (2012) that preharvest
calcium chloride treatment significantly
affect flesh firmness.

Siddiqui and Bangerth (1995)
report that positive effects of calcium
chloride application on fruit firmness
increase is connected with the calcium
content in fractions of covalently linked
pectin.

Similar results were reached by
Benavides et al. (2002) and Casero et al.
(2004) who point to the positive

correlation between fruit firmness and
calcium content in apple fruit. Moreover,
calcium affects cell membrane
stabilization and may accordingly prevent
physiological disorders (Saure, 2005).

Soluble solids content represents one of
the key parameters determining quality
and consumer acceptability of fruits.

Soluble solids content is increased by
fruit maturity and it is a basic indicator of
quality and ripeness. If it is greater than
11.0%, it is consideered aceptable in fruit
production; therefore the higher values of
the mentioned fruit quality indicator
(greater than 13.5%), the better consumer
acceptability.
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[o6uBLT Ha n3cneaBaHuTe CopTo-
Be A0DBSKW, B 3aBUCMMOCT OT JINCTHUS
Top Stopit e nokasaH Ha ®urypa 1.

Yield of investigated apple cultivars
depending on foliar fertilizer Stopit
appplication is shown in Figure 1.

B Treatment m Control
80.00 A
70.00 A
o~ 60.00 f
© i
< 50.00
5’ 40.00 A
_g 30.00 A
20.00 1
10.00 T
OOO A 1 1 1 1 t
Gloster 69 Golden Granny Morrens Red Chief
Reinders Smith Jonagored

dur. 1. Bb3geiicTBme Ha NPUIOXKEHNETO Ha Top Stopit Bbpxy AobuBa Ha

n3cneaBaHuTe S6bIKOBU N1040BE

Fig. 1. Effect of application of Stopit on yield of investigated apple cultivars

Mpy cpaBHsABaHE Ha pas/iMyHUTe
BapuaHTK C MNPUIOXEHWe Ha JIMCTEH Top
Stopit € ycTaHOBEH M0-BMCOK [06UB OT
eAvHuua nnouw, npu coptoBeTe 'Golden
Reinders’ n "Morrens Jonagored", a Hai-
BMCOK [06VMB nNpu pgBata BapuaHTa e
pernctpupaH 3a copt ,’Red Chief* (73.50
t ha' ¢ npunoxenue Ha Stopit; 67.37 t ha™
6e3 npunaraHe Ha Stopit), cnegBaH oT
copt ,Gloster 69¢ (61.25 t ha™ npu
npunoxenne Ha Top Stopit; 55.65 t ha™
6e3 npunoxeHne Ha "Stopit"). OT gpyra
cTpaHa, 3a copToBe "Golden Reinders" u
"Morrens Jonagored" e peructpupaH no-
HUCBHK fobuB 6e3 npunaraHe Ha JIMCTEH
Top "Stopit" (cboTBeTHO 56.00 t ha™,
51.10 t ha'l), CrnpsAMO npuaaraHe Ha Top
(49.70 t ha™, cboTBeTHO 47.25 t ha-1).
Mpv aHannM3 Ha pesyntatute OT BCUYKM
BapvaHTK, Han-HUCHK AO06UB OT eanHuLa
naow, e oryeTeH npu copt ,Granny
Smith", KakTo NpK NpuiaraHe Ha ANCTHUS
Top Stopit (45.83 t ha™), Taka u 6e3
npunaraHe Ha Top (43.05 t ha'l).
Jafarpour n Poursakhi (2011) nocousar,

Comparing treatments with
application of foliar fertilizer ‘Stopit’,
higher yield per unit area is found in
application, and the highest yields in both
treatments are recorded in cultivars 'Red
Chief (7350 t ha® with ‘Stopit
application; 67.37 t ha™® without Stopit
application). The same trend in terms of
yield per unit area is also observed in
cultivar 'Gloster 69" (61.25 t ha® with
‘Stopit’ application; 55.65 t ha™® without
Stopit application). On the other hand, in
cultivars 'Golden Reinders’ and 'Morrens
Jonagored’ a lower yield in treatment
without application of foliar fertilizer
‘Stopit’ is registered (56.00 t ha™, 51.10 t
ha™, respectively), in relation to the
treatment with application of fertilizer
(49.70 t ha™, 47.25 t ha™ respectively).
By analyzing results in all treatments, the
lowest yield per unit area is found in
cultivar ‘Granny Smith’, both in treatment
with application of foliar fertilizer ‘Stopit’
(45.83 t ha), as well as in treatment with
no fertilizer application (43.05 t ha™).
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ye npwiaraHeTo Ha JIMCTEH TOp Ha
OCHOBaTa Ha Kauuii uma nosioKUTEsIHO
Bb3[eNCTBME BbPXY YBE/NMYaBAHETO Ha
JobuBa Ha nnofgoBe; YyCTaHOBEHa e
NosIOXUTESIHA Kopenauna mexay 6pos Ha
npunoxeHnsta un poo6usa. Hain-gobpu
pes3ynTatu OT NPWIOXKEHNETO Ha KasllmeB
xfopug ce nonydasaT ype3 komMOMHaums
OT /INCTHO NPWIOXEHWe W CcTaHA4apTeH
MeTo/[, Ha TopeHe (Amiri et al., 2008).

N3BOAN

EAMH OT HauMHWTE 3a Nnogo6psiBaHe
Ha KauecTBOTO Ha A6LMKOBUTE M/1010BE €
TPEeTUpaHeTo C NUCTEH Top Stopit, Cbabp-
Xall, Kanuues xsopug. J/IMCTHOTO MpWsIo-
)XEHME Ha CBLOTBETHUS TOpP BAWsie MoJio-
XUTENHO BbPXY Hali-BaXXHWUTE NnokKasaTtesu
3a KauecTBOTO Ha M/I0A0BETE Ha U3cnes-
BaHUTE copToBe s1I6b/1KM. Cnopeg NoTBbP-
[IeHOTO MOMOXUTESIHO Bb3AeicTBMEe OT
NPUNOXEHNETO Ha  KasIuMeB  Xsopua,
BbPXY HSKOU KQYeCTBEHMW XapaKTepuCTUKn
Ha sI6bAKMTE, MOraT fa ce AafaTr HAKow
HacoKy Ha NpousBoAUTENUTE Ha A6BLIKU
3a ynotpe6ara Ha Top Stopit, ¢ uen ga ce
nofo6py KauecTBOTO M Bb3MOXHOCTTA 3a
CbXpaHeHue Ha A6BL/IKOBUTE M/I00BE.

BNAITOOAPHOCTU

HacTtoswerto u3cnegsaHe e yvact
oT npoekt Ne 31 064, duHaHcupaH OT
MUHUCTEPCTBOTO Ha 06pa3oBaHVETO U
Haykata Ha Penybnvka Cbpbus. C
HaCTOALLOTO M3passiBame KcKpeHarta cu
6narogapHoCT 3a nogkpenara.

Jafarpour and Poursakhi (2011) report
that application of foliar fertilizer based on
calcium has positive effect on increasing
fruit yield; a positive correlation between
the number of applications and the yield
was found. The best results of the
application with calcium chloride are
obtained by combination of foliar
application and standard fertilization
method (Amiri et al., 2008).

CONCLUSIONS

One of the ways for improvement of
apple fruit quality is treatment with foliar
fertilizer  ‘Stopit’ containing  calcium
chloride. Foliar application of the
respective fertilizer positively affected the
most important fruit quality indicators of
investigated apple cultivars.

According to the confirmed positive effect
of calcium chloride application on certain
qualitative apple fruit properties, apple
producers can be given some guidelines
for ‘Stopit’ use in cultivation in order to
improve quality and storage potential of
apple fruits.
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PE3IOME

MpegfctaBeH e NPOTOKOS 3a MUKPO-
pasMHOXaBaHe Ha uYepelloBa MOAJI0XKKA
'msena 5 (Prunus cerasus X Prunus
canescens). M13cnefsaHo e BAUAHNETO Ha
MHOFOKpPaTHO  CybKynTuMBMpaHe, BbpXY
nponudpepaunoHHmsa KanaumTeT Ha neTo-
pactute, Kakto M B/VMSHMETO Ha Buaa u
KOHLleHTpauuaTa Ha pacTeXxHu perynaro-
pn Ha pacTteHusita (PGRs) Bbpxy napa-
MeTpuTe Ha MYNTUNAVKaLWUA U BKOPEHA-
BaHe. CbC CcTaHAapTeH MeTo/, 3a NOoBbpPX-
HOCTHa CTepun3aums Ha MbpBOHAYASTHU-
Te eKCniaHTU ce YCTaHOBWM acenTuyHa
KynTypa Bbpxy Murashige n Skoog (1962)
cpepa (MS) ¢ 2.0 mg I* BAP, 0.5 mg I
IBA 1 0.1 mg I GAs. Cnep nHnyuunpaHe-
TO Ha SIMCTHU PO3ETKM, sieTopacTuTe ce
MyNTUNAULMPAT B MNeT nocriefoBaTenHu
cybkynTypu Bbpxy MS cpega, cbabpxa-
wa 1.0 mg I* BA B KOoM6WHaumsa ¢ IBAI
GA;, BCeku mpwnaraH npu 0.1 mg I™.
HabnogaBa ce HamasieHVe Ha kanauu-
TeTa Ha obpa3yBaHe Ha JsieTopacTu npu
MHOTOKpaTHMU  CYybKynTypW, KaTo Haii-
BMCOKaTa CTOMHOCT Ha MuWHAeKca Ha
Myntunavkaumsa (3.2) ce 3abensassa B
nbpBata cybkynTypa cnep uHuuumipaHe-

Accepted: 17.06.2019

Published: 28.06.2019

SUMMARY

The paper presents a protocol for
micropropagation of cherry rootstock
Gisela 5 (Prunus cerasus x Prunus
canescens). The influence of repeated
subculturing on proliferation capacity of
shoots as well as the effect of type and
concentration of plant growth regulators

(PGRs) on multiplication and rooting
parameters were studied.

With  standard method of surface
sterilization of initial explants, aseptic

culture was established on Murashige and
Skoog (1962) medium (MS) with 2.0 mg It
BA, 0.5 mg I IBA and 0.1 mg I GA,.
After leaf rossettes initiation, shoots were
multiplied in five successieve subcultures
on MS medium containing 1.0 mg " BAin
combination with IBA i GA; each applied
at0.1mg ™

Decline in shoot formation capacity over
repeated subcultures was observed, so as
the highest value of multiplication index
(3.2) was noticed in first subculture after
initiation. However the subculturing
improved the shoot elongation, and the
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TO. Bbhpeku TOBa Cyb6KYNTUBMPAHETO
nofo6psisa yab/mkaBaHeTO Ha nertopac-
TUTE, a Hai-Bucokata CTOMHOCT Ha Ab/l-
XWHaTa Ha fieTopactuTe, 0COBeHO npu
neTopacTtu OT akcuniapeH npousxog (1.32
cm), ce Habnwogasa B neta cybkyntypa.
lMpomsaHaTa B KOHUeHTpauuata Ha BA B
kombnHauna ¢ NAA BmecTo IBA B neta
CyOKynTYypa He noBnusiBa WHAEKca Ha
MYNTUMNAVKALMSA, KaKTO U NOBEeYeTO ApYyrn
napameTpu 3a Myntunankauus. M'msena 5
nokassa nofobHa CnocobHOCT 3a BKOpe-
HABaHe B cpefa, chabpxawa 1.0 mg I
IBA nnn NAA (cboTBeTHO 65% n 70%). 1-
min notansiHe B NAA pa3TBopeHa B cTepus-
Ha Boga (500 mg I|-1), nocnegsaHo OT OT-
rnexpgaHe Bbpxy cpepga 6e3 xopmonu (HF)
3HAUMTE/IHO MOHKaBa NPOLEHTa Ha BKOpe-
HABaHe (50%), AokaTo sieTopacTn OTrex-
faHn camo B HF cpepa v306uWo He ce
BKOpeHsBarT.

Knwo4yoBu gymun: yepella, acenTnyHa
KyNnTypa, MynTunavkauus, cybkynTuBmMpaHe,
BKOpEeHsBaHe, aknmmarusaums

YBO/,

B Cbpbus, yepelsata Hai-4yecto
ce OTIexga BbpXy reHepaTtuBHW MOA-
Noxkn (maxanebka n avBa 4epela).
OTrnexgaHeTo Ha Yepeln BbpXy HOBU
cnabopacTalwm NoaIoXKKM faBa Bb3MOX-
HOCT 3a CIrbCTABAHE Ha HacaxgeHuATa,
paHHO BCTbMNBaHe B MjogogaBaHe, nony-
YyaBaHe Ha BUCOKM JO6MBU, U MO-SIECHO
doopmupaHe. pe3 nocnegHute AeceTtu-
NeTns ca M3BbPLIEHN MHOTOBPOIHM Npo-
yuBaHMSA BbpXy OTINeXAaHeTo Ha uvepe-
WOBM NOLJIOXKKM B peauua uscnenosa-
Tesickun LeHTpoBe B EBpona u ceeTa.

HoBute nognoxkn TpsibBa ga 6b-
OaT AbAroTpaiiHmn, cbe cnaba oo ymepeHa
cuna Ha pactex, Aobpe npucnocobeHn
KbM YC/NOBUSITA Ha OKo/MHaTa cpepja,
[06pe BKOPEHEHN C AOCTATbYHO CTPaHMWY-
HW KOpPEeHW, Aa MMaT CXOACTBO C mpuca-
[EHNSA CopT, Aa OCUrypsiBaT paHHO BCTbI-
BaHe B M/10404aBaHe, pefoBHU 1 06UHK
[06MBY, KaKTO M BUCOKOKA4YeCTBEHW M/10-
pose (Ruzic et al., 2007 b).

BereTaTtuBHUTE NOAMOXKN OT cepus

highest value of shoots length, especially
in axial shoots (1.32 cm), was observed in
fifth subculture.

Change in BA concentration in
combination with NAA instead of IBA in
fifth  subculture did not influence
multiplication index, as well as most other
multiplication  parameters. Gisela 5
displayed similar rooting ability on media
containing 1.0 mg I" IBA or NAA (65%
and 70%, respectively). 1-min dip
treatment in NAA dessolved in sterile
water (500 mg I™") followed by growing on
hormone free (HF) medium significanty
decreased rooting rate (50%), while
shoots grown just on HF medium did not
root at all. The percentage of acclimatization
was significantly higher in in vitro rooted
(61.8%) than in unrooted shoots (33,3%).

Key words: cherry, aseptic culture,
multiplication, subculturing, rooting,
acclimatization

INTRODUCTION

In Serbia, cherry is most often
cultivated on generative rootstocks
(Mahaleb cherry and wild cherry).
Growing cherries on new fully- or semi-
dwarfing rootstocks enables
establishment of high-density ochards that
afford high early vyields and easier
management. Over the last decades
much cherry rootstock breeding and
research have been done in a number of
research centers in Europe and the
worldwide.

New rootstocks should be long-
lived, low to moderate vigorous, well
adapted to the environmental conditions,
well anchored with few root suckers, have
good affinity with grafted cultivars, provide
precocity, regular and abundant yields, as
well as high-quality fruit (Ruzic et al., 2007
b).

Vegetative rootstocks of Gisela
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v3ena, npugobuxa BaXHO MACTO B MHOTO
CTpaHW C WHTEH3UBHO M/I040NPON3BOL-
ctBo. Imsena 5 e cnabopactawa
yepeLloBa NOAJ/10XKKa, paspaboTeHa npu
KpbCTOCBaHe Mexay Prunus cerasus
"Schattenmorelle” x P. canescens B
YHusepcuteta B [uceH (Clapa et al,
2013). CuunTta ce 3a MHOro nonesHa u
MKOHOMWYECKN BakHa crabopacTslia
noAsiIoKKa 3a MHTEH3UBHO OTIIeXxAaHe Ha
yepeLwn B yMEPEHN KNUMATUYHU YC/10BUS
(Sigko, 2011). I'msena 5 moxe paa ce
pasMHOXaBa CbC 3e/1eHU, 3pesiM Pe3HULU
(Exadaktylou et al., 2009), kakTo K 4pes
MuKpopasmHoxaBaHe (Ruzi¢ et al., 2000;
Nacheva and Gercheva, 2009; BoSnjak et
al., 2012; Clapa et al., 2013; Fallahpour et
al., 2015).

MuKpopa3mMHOXaBaHETO € MeTof
3a 6bP30 BeretaTMBHO pa3MHOXaBaHe Ha
pacTeHMss B in Vitro ycnoBusi MNpu KOH-
TPONUPaH WHTEH3WTET Ha CBET/IMHATA,
Temnepatypa u onpegeneHa xpaHutesHa
cpepa. TexHukata € MnpuioXuma KbMm
3HauuTeneH 6poii TbProBCKM BEreTaTMBHO
pasMHOXEHU TPEBHU U AbPBECHU pacTu-
TeNnHn Bugose. NpunaraHeTo Ha MUKPO-
pasMHOXaBaHe BbB BeretatMBHOTO pas-
MHOX@aBaHe Ha MNOoA/IOKKW 3anoysa npes
cpepata Ha 70-Te roguHu Ha 20-TU BEK,
Taka 4ye npes cnegpawmte 20 roguHu ca
paspaboTeHn 3HauuTeneH 6poil yCbBbLP-
LWEHCTBAHN MPOTOKOAM 3a pas3/IM4yHuTe
NMOA/IOKKN Ha OBOLLHM BUAOBE NpU yme-
peH knumart. Mo To3n HauMH ca Ccb3ga-
OeHV ehbekTuBHM MPOTOKONM 3a in Vitro
pasMHOXaBaHe Ha BeretaTtuBHa MOAJ/10X-
Ka 3a yepewu W BULIHW, 4Ype3 ONTUMMU-
3upaHe Ha XOPMOHa/IHUS CbCTaB Ha Xpa-
HUTeNHata cpefa BbB hasa Ha MyITu-
navkaums u BKOpeHsBaHe: Bnagumup
(Cossio et al., 1981), Kont (Ruzi¢ and
Cerovi¢, 1987), nognoxka cepusi PH-L
(Dziedzic and Malodobry, 2006; Sedlak et
al., 2008), Tuzena 5 un Makcma 14
(Hepaksoy, 2004; Buyukdemirci, 2008),
Damil GM 61/1 (Ruzi¢ et al., 2007 b).

Kato ce nma npegsui, 4ye MUKPO-
pasMHOXaBaHeTO OBUKHOBEHO e Hacoue-
HO KbM MNOCTWraHe Ha BUCOKa CTeNeH Ha

series gained important place in many
countries with intense fruit production.
Gisela 5 is a dwarfing rootstock for sweet
cherry that was developed from the cross
Prunus cerasus ‘Schattenmorelle’ x P.
canescens at the University of Giessen
(Clapa et al., 2013). It is considered as
very useful and economically important
dwarfing rootstock for intensive sweet
cherry growing in the temperate
conditions (Sisko, 2011). Gisela 5 can be
propagated with greenwood, soft or
hardwood cuttings (Exadaktylou et al.,
2009), as well as by micropropagation
(Ruzi¢ et al, 2000; Nacheva and
Gercheva, 2009; BoSnjak et al., 2012;
Clapa et al., 2013; Fallahpour et al.,
2015).

Micropropagation is a method of
rapid vegetative propagation of plants
under in vitro conditions of controlled light
intensity, temperature and a defined
nutrient medium. The technique has been
applied to a substantial number of
commercial  vegetatively  propagated
herbaceous and woody plant species.

The application of micropropagation for
vegetative propagation of rootstocks started
in the mid-70s of the 20th century, so
considerable number of improved protocols
for different temperate fruit tree rootstocks
were developed in the next 20 years.

Thus, effective protocols for in vitro
propagation of vegetative rootstock for
sweet and sour cherry were established
by optimizing the hormonal composition of
the nutrient medium in the multiplication
and rooting phase: Vladimir (Cossio et al.,
1981), Colt (Ruzi¢ and Cerovi¢, 1987),
rootstock PH-L series (Dziedzic and
Malodobry, 2006; Sedlak et al., 2008),
Gisela 5 and Maxma 14 (Hepaksoy, 2004;
Buyukdemirci, 2008), Damil GM 61/1
(Ruzi¢ et al., 2007 b).

Considering that micropropagation
is usually aimed at achievement of high
multiplication rate and its maintenance

213



MYNTUNANKALMA U HEMHOTO noAgbpxaHe
no Bpeme Ha in vitro pacTtexa, uenta Ha
TOBa MpoyysaHe € fa Ce OLeHW BAus-
H/ETO Ha MHOTrOKpaTHO CYOKy/lTUBMpaHe
BBbPXY NponnepaLmoHHnsa kanaumTeT Ha
neTopacTuTe, KakTo 1 edpekTbT Ha BUaa U
KOHUEeHTpauusaTa Ha pacTexHuTe peryna-
Topu (PGRS) 3a pa3mHOXaBaHe U BKope-
HABaHe Ha nogsioxka [M3ena 5.

MATEPVAJT U METOOU

Cnepf ceposniormMyHo mn3cneasaHe 3a
€BEeHTya/IHO Ha/lmumne Ha Bupycu, ceobos-
HAM OT BMPYC pacTeHuss OT 4epeLloBa
nognoxka Mvsena 5 ca uHAMBUAYaNHO
3acafileHM B CTepwieH cybcTpar M ca
noaabpXaHn B OpaHXEepUiiHU YCOBUS.
KaTo HayasTHU eKCMaHTU ca M3Non3BaHu
aKTMBHO pacTALMTE JIMCTHU MbIMKN, B3ETH
OVPEeKTHO OT Te3n pacTeHus. MeTton 3a
cTaHgapTHa cTepunusaums Ha NnoBbpX-
HOCTTa BK/IH0YBA: NPOMUBAHE Ha eKCr/iaH-
TV nof Tedvawa Boga oT yewmata (1.5-2
4.), ctepunusaums B 70% etaHon (1 MuH.
n 20 cek.) u 10% (o6em/ob6em) pa3TBop Ha
6envHa (12 MuH.), nocnejsaHo OT Tpu-
KpaTHO MpOMMBaHE CbC CTepu/iHa BoAa.
Mwunkute (¢ gbmkuHa 0,3-0,8 cm) ca um3o-
JIpaHn nog CTEPEOMUKPOCKON 1 nocTase-
HU BbpXY cpena Murashige n Skoog (MS)
(Murashige n Skoog, 1962), cbabpxalla
2,0 mg I'" N6-6eHsun-agenuH (BA), 0,5
mg I * uHpon-3-macneHa kucenuHa (IBA)
n 0.1 mg |- re6epenuHoBa KucenmHa
(GAz). Cpegarta cbabpxa arap 1 3axapo-
3a oT 7 o 20 g I'* (cboTBeTHO). Mpocne-
OEHN ca cregHUTe  XapakTepuUCTUKK:
MPOLEHT Ha 3amMbpcsiBaHe, MPOLEHT Ha
HEKPOTMYHM EKCNMaHTM W MPOLUEHT Ha
Pas3MHOXEHW JINCTHU PO3ETKM.

Cnep yctaHOBsiBaHE Ha acenTuyHa
KynTypa, fetopactuTe ce MynTunaiumpar
BbpXy MS cpega ¢ 1 mg I* BA B Kowm-
6uHauusa ¢ IBA n GA; 1 ABeTe NPUIoXKeHn
npu 0.1 mg I*. M3non3ga ce cpepga c no-
CTOSIHHUW pacTeXxHun perynaTopu 4o netata
cybKynTypa ¥ ca onpegenieHn Kputepuu
3a MyNATUNAMKaUMS, T.e. VHAEKC Ha MynTu-
NAvKauus 1M Ob/MKUHA Ha BPbXHU U CTpa-
HWYHM NeTopacTy, Npu Bcsika cybKynTypa.

during in vitro growth, the objective of this
study was to assess the influence of
repeated subculturing on proliferation
capacity of shoots as well as the effect of
type and concentration of plant growth
regulators (PGRs) on multiplication and
rooting parameters of Gisela 5 rootstock.

MATERIAL AND METHODS

Following serological testing for the
possible presence of viruses, the virus-
free plants of cherry rootstock Gisela 5
were individually planted in a sterile
substrate and kept in screenhouse
conditions. Actively growing leaf buds
taken directly from these plants were used
as initial explants.

Standard surface sterilization
method involved: washing explants under
running tap water (1.5-2 h), sterilisation in
70% ethanol (1 min and 20 sec) and 10%
(v/v) commercial bleach solution (12 min)
followed by triple rinsing with sterile water.

Buds (0.3-0.8 cm long) were isolated under
a stereomicroscope and placed on the
Murashige and Skoog (MS) medium
(Murashige and Skoog, 1962) containing
2.0 mg I N6-benzyl-adenine (BA), 0.5 mq
I indole-3-butyric acid (IBA) and 0.1 mg I
gyberellic acid (GAsz). The medium
contained agar and sucrose at 7 to 20 g I
(respectively). The following parameters
were monitored: percentage of
contamination, percentage of necrotic
explants and percentage of explants
initiated leaf rosettes.

After the establishment of aseptic
culture, shoots were multiplied on the MS
medium with 1 mg I'* BA in combination
with IBA and GA; both applied at 0.1 mg I™.
Medium of constant PGR composition
was used up to the fifth subculture, and
multiplication parameters, i.e.
multiplication index and length of axial
and lateral shoots, were determined upon
each subculture.
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3a pa ce onTmusnpa MynTUnaInKa-
uuaTa, B netara cybkynTtypa ce micnegsa
B/IMAHNETO Ha KOHUeHTpauuata Ha BA u
Buaa Ha aykcuHute (IBA nam NAA) BbpXxy
MYNTUMAVKALMOHHUA KanauuTeT 1 Kadec-
TBOTO Ha nietopacTtute. KombuHauuute Ha
pacTexHute perynaropu, W3nonssaHu B
TO3M eTan Ha MUKpopasMHOXasaHe, ca
npegcraseHu B Tabnuua 1. Beuukm cpeam
cvabpXar 7 g 1* arap n 20 g 17 3axa-
po3a. pH Ha cpepaTta e perynumpaHo [0
5.7 ¢ 0.1 N KOH. Crepunnsauunsata Ha
cpegata ce u3BbpWM B aBToknas, 20
MUHYTKU npun  121°C. JleTopactute ca
[OBYKPATHO Cy6KyNTUBMPAHW Ha MHTepBa
oT 20 pgHM BBPXY cpeja CbC CbumA
CbCTaB Ha pacTexHW perynaropu, Taka ye
BCWYKM  HabnwogasaHu  KpuTepum  ca
onpefeneHn BbB BTOpaTta CybkynTypa.
HabnwaasaHu ca cnegHUTe xapaktepuc-
TUKW Ha MyATUNIMKaUuA: uMHAekca Ha
MYITUNAVKALNUS, Ob/DKMHA U 6poii Ha
njcTata Ha BPBbXHU U CTPAHWYHWU NeTo-
pact, Kakto u cneumduyuHn ABEHUS
Karo KOHCUCTeHUMSA U UBAT Ha Kanyca,
oLuBeTsiBaHe W MOJIOXEHME Ha fnuctaTta,
nosiea Ha xs0po3a, Hekposa n ap. CoLulo
Taka, ¢ nabopaTopHu Be3HU ce onpegens
JonbrHuTenHo ceexo (FW) n cyxo (DW)
Terno Ha netopactute. Cref OTCTpaHs-
BaHe OT cpefara, sieTopactuTe ce Npomu-
BaT C AecTunupaHa Boja, noAcywasaT ce
C (puntbpHa XxapTmMa u ce onpenenat
CBEXOTO Terso. 3a CyxoTo Terno, Nnerto-
pactute ce cywart B CylnsiHa npu 65-70
°C B npoAb/mkeHne Ha 48 yaca. Bcako Tpe-
TupaHe BK/OUBa 48 egHaKBY fleTopacTa.

In order to optimize multiplication,
the influence of BA concentration and type
of auxins (IBA or NAA) on the multiplication
capacity and shoot quality were examined
in the fifth subculture. The combinations of
PGRs used in this stage of micro-
propagation are presented in Table 1.

All media contained 7 g It agar and 20 g It
sucrose, and pH of media was adjusted to
5.7 with 0.1 N KOH. Sterilization of the
media was carried out in autoclave, 20
minutes at 121 °C. Shoots were twice
subcultured at 20 day-interval on the
medium of the same PGR composition, so
that all the parameters monitored were
determined in the second subculture.

The following multiplication parameters
were monitored: multiplication index, the
length and number of leaves of axial and
lateral shoots, as well as specific
phenomena such as consistency and color
of the callus, coloration and position of the
leaves, the occurrence of chlorosis,
necrosis, etc.

Also, fresh (FW) and dry (DW) shoot
weight was further determined on the
analytical balance. Upon removal from the
medium shoots were washed in distilled
water, dried with filter paper and their FW
was determined.

For the DW, shoots were dried in oven at
65-70°C for 48 h. Each treatment included
48 uniform shoots.

Tabnuua 1. CbCTaB Ha XpaHUTesIHa cpefa C pacTexXHW perynatopuv n3nosissaHu rnpu

5™ cybKynTypa

Table 1. PGR composition of the media used in the 5" subculture

OpraHunyeckn

Xp. cpega  MwuHepasieH cbCTaB
P. CPEA P KOMMIeKc

XopMoHaneH cbctas/Hormonal composition (mg )

Medium  Mineral composition . BA IBA NAA GA;
Organic complex

1 MS MS 0.5 0.1 - 0.1

2 MS MS 0.5 - 0.1 0.1

3 MS MS 1.0 0.1 - 0.1

4 MS MS 1.0 - 0.1 0.1

PGR — pacTexeH perynaTop; MS — xpaHuTesnHa cpega Murashige n Skoog (1962)
PGR - plant growth regulator; MS — composition corresponds to the Murashige and Skoog medium (1962)

BbB (hazata Ha BKOpeHsiBaHe ce
usnonsea MS cpega ¢ MUHepasiHK Cou,

In the rooting phase, MS medium

with mineral salts reduced to %- strength
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C NOHMXEHA Ha NOJI0BUHA CWa 1 Henpo-
MEHeH opraHuyeH Kommnaekc. Mpoueay-
pata npv BKOpeHsiBaHe BK/IOYBA pasHo-
BMAHOCTM B CbCTaBa Ha cpegara Ha
pacTexHute perynatopy wav passimyHun
npeaBapuTenHn ob6paboTkM Ha netopac-
TMTe Npegn ga 6bAaTt 3a/I0KEHN 3a BKO-
peHsiBaHe (Tabnuua 2). CybkyntypaTta ce
pasBuBa 3a nepuog oT 28 AHU, KaTo ca
Hab/AaBaHN CnefHUTe XapakTepUCTUKU:
NPOLLEHT Ha BKOpeHsiBaHe, cpedeH 6poli
N Ob/DKUHA Ha KOPeHUTEe U Ob/DKMHA Ha
BKOPEHEeHuTe pacTeHus. Bcsaka npoueny-
pa no BKopeHsiBaHe BkAo4YBa 40 egHaKBM
netopacTw.

and unchanged organic complex was
used. Rooting treatments included variation
of PGR composition of medium or different
pretreatments of the shoots before their
placing on the rooting (Table 2).

The subculture lasted for 28 days, and the
following parameters were monitored: the
percentage of rooting, the average number
and length of the roots and the length of
the rooted plants. Each rooting treatment
included 40 uniform shoots.

Tabnuua 2. CbCTaB Ha pacTuTesiHa cpefa C pacTeXxHU perynatopu 1 npegsaputesiHa
06paboTKa BbB (ha3a Ha BKOPEHSIBaHE Ha YepeLloBn Noas10Xxkm Msena 5
Table 2. PGR composition of the medium and pretreatment type in the rooting phase

of cherry rootstocks Gisela 5

Xp. cpega MpepgapuTenHa obpaboTka IBA NAA GA;
Medium Pretreatment (mg 1™ (mg 1™ (mg I

1 - 1.0 - 0.1

2 - - 1.0 0.1

OCHOBHWTE YaCTU Ha NleTopacTuTe ca noToneHm (1 MvH.)
B pastBop or NAA (500 mg "), cnen koeto ca

3 noctaeseHn B Xp. cpega HF / The basal parts of the - - -
shoots were plunge (1 min) into NAA solution (500 mg I')

and then the shoots were placed on the HF medium

4 -

PGR — pacTexHu perynaTopu; xpaHuTenHa cpega HF — 6e3 xopmoHu (,hormon free medium®)
PGR - plant growth regulator; HF medium — medium without hormons (,hormon free medium”)

BkopeHeHUTe in vitro, KakTto #”
HEBKOpPEHeHMTe fieTopacty ca 3acafeHu
B CTEpWU/IEH NOYBEH cybeTpaT 1 ce aknu-
mMaTusmpar nog, cucrtema 3a 3aMbrisiBaHe
B opaHxepus. MNPoLEHTLT Ha akimmaTu-
3upaHuTe pacTeHusa ce onpegens 7 AHU
cfef, 3acaxjaHero, T.e. npemMecTBaHe Ha
pacTeHus B yC/1I0BUA ex Vitro.

Kyntypute ca oTrnexgaHu BbLB
utocTatHa ¢ potonepmog ot 16 h, ¢
WHTEH3MBHOCT Ha cBeT/NMHaTa ot 41 umol
m? s, cHabgeHa ¢ 6enm donyopecueH-
THU TPBOU CbC CTyAeHa ceeTnmnHa (40 W,
6,500°K). Temnepatypatae 23+ 1°C.

Bcuukn  paHHM ca  aHanusmpadu
ype3 ANOVA, cnep KoeTo ca usnutaHu
ypes TecT Ha [lbHKaH 3a MHOrornocoYHO
cpaBHeHue (p <0.05). laHHuTe, NpeacTaBe-
HW nog chopmarta Ha MPOLEHT, ca MoAsIo-
XXEHUW Ha TpaHcdopmauus "apKyccuHyc".

In vitro rooted as well as non-rooted
shoots were planted in a sterile soil
substrate and acclimatized under a misting
system in greenhouse. Percentage of
acclimatized plants was determined 7
days after planting, i.e. removing plants in
ex vitro conditions.

The cultures were grown in growth
room under a 16 h photoperiod, with a
light intensity of 41 pmol m?s* provided
with cool white fluorescent tubes (40 W,
6,500°K). The temperature was 23 + 1°C.

All data were analyzed by ANOVA,
followed by the Duncan’s Multiple Range
Test for mean separation (p <0.05). Data
presented in the form of percentage were
subjected to arcsine transformation.
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PE3YJITATU N OBCBXXOAHE

EfHa OT mbpBUTE BaXKHW CTBINKA B
in vitro pasmMHOXaBaHeTo e YCMeLwHOoTo
yCTaHOBABaHe Ha acenTuyHa Kyntypa.
EchekTMBHOCTTA Ha Ta3M CTbhka ce
onpegens ot ronsm 6poi napameTpw,
cpef KOWUTO K/1o4oBa pons urpae Bpeme-
TO (ce3oHa) M HauyMHa Ha B3eMaHe Ha
MbpBOHAYa/IHUTE EKCM/1aHTW, BuAa Ha
eKcnnaHTuTe, 34paBoC/IOBHOTO U PU3NO-
NIOTMYHOTO CbLCTOSAHWE Ha OOHOPHUTE pac-
TEHUSA, MaHUNyNauMoHHN YMeHUs, npoLie-
Aypa 3a MNOBBPXHOCTHA CTepuau3aLms
(Stanisavljevi¢ et al., 2017), cbCcTaB Ha
cpefara C pacTexHu perynatopu 3a UHu-
LuupaHe Ha pO3eTKW, YCNOBUSA Ha pacTex
Ha NMbpBOHaYasHUTE ekcnniaHTu (Hartman
and Kester, 1983). B cnyyas Ha ekcrnaH-
TW, KOUTO Cca B3eTU HanpasBo OT pacTeHus
n3ena 5, oTrnefaHn B opaHxepus, cTe-
neHTa Ha nHuuumpaHe e 55.81%, gokarto
NPOLEHTLT Ha 3apaseHute KynTypu e
44.,19%. He ce Habnwogasa nosiBa Ha Hek-
po3a nNpu HavasiHUTe ekcniaHTu (durypa 1).

RESULTS AND DISCUSSION

One of the first critical steps in in
vitro propagation is successful
establishment of aseptic culture. The
efficiency of this step is determined by a
large number of parameters, among
which the key role is played by the time
(season) and the way of taking initial
explants, the type of explants, the health
and physiological status of the the donor
plants, manipulation skills, the procedure
of surface sterilization (Stanisavljevi¢ et
al., 2017), PGR composition of medium
for rosette initiation, growing conditions of
initial explants (Hartman and Kester,
1983).

In the case of explants that were taken
directly from the screenhouse-grown
plants of Gisela 5, the initiation rate was
55.81%, while the percentage of infected
cultures was 44.19%. Occurrence of
necrosis of initial explants was not
observed (Figure 1).

|

at!
prl

dur. 1. NHAYKLUMA HA IMCTHU PO3ETKU Ha YepeLloBUy Nnoaoxkm MN'msena 5
Fig. 1. Induction of the leaf rosettes for cherry rootstocks Gisela 5

Cnep ycraHoBsBaHeTO Ha acen-
TUYHa KyNnTypa, netopactute Ha 'msena
5 ce pa3smHOXaBaT Bbpxy MS cpega ¢
NMOCTOSAHEH CbCTaB Ha pacTexHuTe pery-
natopu, 3a KOATO npeau ToBa € ycTaHo-
BEHO, Y€ e Hai-noaxoasua 3a nacnegsa-
HUA reHoTun. HabnoaeHMeTo Ha pereHe-
paTMBHaTa CMOCOGHOCT Ha fietopactuTe
B NeT nocnefoBatesiHn  CyoKynTypw,

After the establishment of aseptic
culture, shoots of Gisela 5 were multiplied
on MS medium of constant PGR
composition, which was previously found
to be most appropriate for the examined
genotype.

Monitoring of regeneration ability of shoots
in five successive subcultures, expressed
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n3paseHo upes MHAEKC Ha MyNTUNInKa-
UMsa, Ob/DKMHATA Ha BPBbXHUTE U CTPaHNY-
HWTE fleTopacTu, paskpuBa MOHWKaBaHe
Ha KanauuteTa Ha obpa3yBaHe Ha
U3LBHKA MPY MHOTOKPaTHU CYOKyNTypu
(Tabnmuya 3). HesHauutenHa pasnvka B
WHAEKCa Ha MyNnTUMIMKauus ce Habnio-
JaBa Mexay nbpeata M BTOpara
cybkyntypa — cboTBeTHO 3.2 mn 3.1
(Tabnuua 3). 3HauuTesiHM cnaj B 6pos
Ha obpa3yBaHuTe neTopactu ce Habno-
JaBa crnief BTOopaTta cybkynTypa u cneg
TOBa OCTaBa MOCTOsHEH. [1o cCblmA
HauMH pA3bK chnajg B CNocobHocTTa 3a
obpasyBaHe Ha fieTopacTu cnep Bropara
cybkynTypa ce 3abenassa n B Sterculia
urens Roxb. (Hussain et al., 2007) n cnep,
nbpeBara cybkyntypa B [usena 6 wu
Fereley Jaspi (Vujovi¢ et al., 2012). 3a
pasnuka OT UHAeKca Ha MyNnTUNAMKaLus,
Hall-BUCOKN CTOMHOCTU Ha BPbXHU U
CTPaHW4YHM neTopacTu ca HabnwgasaHu
B nocnegHara cybkyntypa. Hamad wu
Taha (2008) cbulo cbobuiaBaT, ye cyo-
KynTypute nogobpssat yAb/hKaBaHeTo
Ha nieTopacTuTe Npu KpaTkoTparHa NHKY-
6aums (30 unm 45 gHn).

through the multiplication index, the length
of the axial and lateral shoots, revealed
the decline in shoot formation capacity
over repeated subcultures (Table 3). Non
significant difference in the multiplication
index was observed between first and
second subculture - 3.2 and 3.1,
respectively (Table 3).

Significant decline in shoot number formed
occurred after the second subculture and
remained constant afterwards. Similarly,
sharp decline in shoot formation capacity
after the second subculture was also
noticed in Sterculia urens Roxb. (Hussain
et al., 2007) and after the first subculture in
Gisela 6 and Fereley Jaspi (Vujovi¢ et al.,
2012).

Contrary to multiplication index, the
highest values of both axial and lateral
shoots were observed in the latest
subculture. Hamad and Taha (2008) also
reported that the subcultures improved
shoot  elongation at short-lasting
incubation (30 or 45 days).

Tabnuua 3. MNapameTpy Ha MYNTUIJIMKAUUA Ha 4depeluoBm NOLN0XKM [usena 5 B
nocnefoBaTeNnHn cy6KynTypu B Xp.cpeaa MS ¢ 1 mg I* BA, 0.1 mg I IBA1n 0.1 mg I'* GAs
Table 3. Multiplication parameters for cherry rootstocks Gisela 5 in consecutive

subcultures on the MS medium with 1 mg I BA, 0.1 mg I IBA and 0.1 mg I GA,

[ObmKnHa Ha BPbXHU ObnknHa Ha

Howmep Ha cy6kynTypa MynTunAMKaLMoHeH MHAEKC netopactu CTPaHUYHK NeTopacTu
Number of subculture Multiplication index Axial shoots length Lateral shoots length
(cm) (cm)

1 3.2a' 1.05b 0.59 a

2 3.1la 0.95b 0.57 a

3 26a 0.92b 0.60 a

4 26a 1.00b 0.60 a

5 26b 1.32a 0.61 a

'CpegnuTe cToliHOCTM 3a M3cnefpaHWTe NapameTpyu Ha MyITWI/MKALMA B €AHa M Cblua KOJSoHa,
0T6e/1s3aHN C pa3ninyHu GYKBM, MMAT CTaTUCTUYECKN 3HaUMMa pasnuka (TecT Ha [JbHkaH, p < 0.05)

Average values for examined multiplication parameters in the same column marked with different letters are
significantly different (Duncan Multiple Range Test, p < 0.05)

Cnopeg Hussain et al. (2007) un
Varjda n Varjda (2001), HamansBaHeTO
Ha kamauuteTa 3a MyATUNAMKaUMs Ha
neTopacTtuTe npu in vitro netopacTty no
BpeMe Ha NOBTOPHO CY6KyNTUBUPaHE MO-
Xe ga 6bae NpeofonsHoO WM 3abaBeHO
ype3 HamasisiBaHe Ha KOHLieHTpauuaTa
Ha UWTOKWUHWMH W/WM  M3MNON3BaHe Ha

According to Hussain et al. (2007)
and Varjda and Varjda (2001), decline in
shoot multiplication capacity of in vitro
shoots during repeted subculturing may
be overcome or delay by reducing the
cytokinin concentration and/or employing
HF medium in later subcultures.
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XpaHuTena cpega HF B no-KbCHM Cy6Ky -
Typu. B cnyyas Ha yepeluoBarta MnoaJ/1ox-
Ka 'v3ena 5, pegyuvpaHeTo Ha KOHLEH-
Tpaumusita Ha BA go 0.5 mg I'* He no-
fobpssa kanauuteta 3a MyITUNINKaLKA
Ha sfeTopacTuTe B netata CybkynTypa
(Tabnuua 4a). Hali-Bucoknte cpegHu
CTOMHOCTM 3a TO3u napameTbp (2.6) ca
nosiy4yeHu BbpPXY cpega ¢ 1.0 mg I BA,
He3aBUCMMO OT BMAA Ha W3M0N3BaHUSA
aykcuH (cpepa 3 u 4). Jletopactute ca
efHakBu, C rosieMu, LIMPoOKU, TbMHO3ene-
HW /IMCTa, a MaKCUMasIHUAT WHAOEKC Ha
MynTunavkauma e 3 (durypm 2c n 2d).
KanycbT e cpefieH pa3mep, 34paB, HOAY-
NapeH, OCHOBHUAT UBAT € TbMHOKasB C
MaJIKW Bb3/IM CbC CBET/I03€/IEH LBAT.
Fonsm 6poil Masnkm MbNKA ce Hab/o-
fasart npu noseye ot 90% OT BpbXHUTE
neTopacTtu, oTrnefjaHv Bbpxy cpegara 3.
ObKkmHaTa Ha akcuasHuTe U3AbHKU ce
pasnuyaBa 3HAUUTENIHO B XpaHUTesHa
cpega ¢ 1 mg I BA n uma no-Bucoka
cToliHoCT (1.32 cm) OT Ta3n CbAabpXalla
IBA (cpepga 3). B xpaHutenHa cpega c 0.5
mg I BA, 13non3BaHWAT Tvn ayKCuH He
Ooka3Ba CbLUECTBEHO B/INAHWE BBPXY
Ob/DKMHATA Ha  aKkCuanHUTe  U3LBHKK,
BBMPEKN Ye e onpefgesieHa Masko Mo-
BMCOKa cpefgHa cToiHocT (1.31 cm) B
KombuHaumsa ¢ 0.1 mg I" NAA (Tabnuua
4a, durypa 2b). BuabT Ha n3nonssaHus
ayKCVH CblLO BAWAE 3HAUUTEHO Ha
Ob/DKMHATa Ha CTpaHW4yHUTE fieTopacTty.
Mo-BMCOKM CTOMHOCTM Ha TO3KW napa-
MEeTbp Ca MOJIyYeHN BBLPXY XPaHUTesHa
cpepa cbvabpxawa IBA (cpega 1 n 3) B
CpaBHeHWe CbC CbOTBETHaTa cpefja C
NAA (cpega 2 n 4). bpoAT Ha fiMcTaTta Ha
neTopactute He ce pasnMysa 3Hauw-
TEe/IHO B 3aBUCUMOCT OT XOPMOH&/THWA
CbCTaB Ha XpaHuWTenHaTa cpegaTa, Aoka-
TO 6pOSAT Ha /IMcTaTa B CTpaHU4HWUTE feTo-
pacTu Mma Hali-BucoKa CTOWHOCT B cpe-
pa 3 (BA 1, IBA 0,1 u GA; 0,1 mg I-Y).
CBeXO0TO M CyX0 Terfio Ha kanyca mmat
no-BUCOKM CTOHOCTK B cpega 1 (BA 0.5,
IBA 0.1 1 GA; 0.1 mg I'), B cpaBHeHwe ¢
BCUYKM  OpYr¥M  u3cnefBaHu  cpeau
(Tabnuua 4b). fleTopactute ca eaHaksu,

In the case of cherry rootstock Gisela 5,
reducing BA concentartion to 0.5 mg I*
did not improve multiplication capacity of
shoots in fifth subculture (Table 4a).

The highest average values for this
parameter (2.6) were obtained on the
media with 1.0 mg " BA, regardless of
the type of auxin used (media 3 and 4).
Shoots were uniform, with large, wide,
dark green leaves, and maximum
multiplication index being 3 (Figures 2c
and 2d).

Callus was medium-sized, sturdy,
nodular, basically dark brown with tiny
nodules of light green colour. Large
number of small buds was observed in
more than 90% of axial shoots grown on
the medium 3. The length of the axial
shoots significantly differed in media with
1 mg I* BA, and had a higher value (1.32
cm) on that containing IBA (medium 3).

On the media with 0.5 mg I BA, type of
auxin used did not significantly affect the
length of axial shoots, although a slightly
higher average value (1.31 cm) was
determined in combination with 0.1 mg I
NAA (Table 4a, Figure 2b).

The type of auxin used significantly
affected the length of lateral shoots, too.
Higher values of this parameter were
obtained on IBA-containing media (media
1 and 3) compared to the corresponding
media with NAA (media 2 and 4).

The number of leaves of the shoots did
not significantly vary depending on the
hormonal composition of the medium,
while the number of leaves in lateral
shoots had the highest value on the
medium 3 (BA 1, IBA 0,1 and GA; 0,1 mg
I'l). The fresh and dry weight of callus
had higher values on medium 1 (BA 0.5,
IBA 0.1 and GA; 0.1 mg I'") compared to
all other investigated media (Table 4b).

The shoots were uniform, with a long
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C ObArm ctebna n LWMPOKN, UHTEH3UBHM
3efieHn nucta. KanycowT e ronsam, 3gpas,
HoAyNnapeH, ¢ ronsm 6poli Masiku CBET/I0-
3eneHn Bb3ena (durypa 2a). CyxoTo
TErNo Ha BPbXHUTE W CTPaHWYHU NeTo-
pact¥ uma 3HauymTeNHO MO-BUCOKU CTOM-
HOCTWM MpW XpaHuTesiHa cpefa CbAbp-
Xawa IBA, He3aBMCUMMO OT KOHLEHTpa-
umaTa Ha BA (cpepa 1 v 3), B cpaBHeHMe
cbCc cpepata ¢ NAA (cpega 2 n 4).
CyXx0TO Tersi0 Ha BPbXHUTE U CTPaHUYHU
NeTo-pacT Mma no-BMCOKM CTOMHOCTU B
cpega 1, B cpaBHeHME C BCUYKM ApYyru
XpaHu-TenHu cpeaun (Tabnuua 4b).

stems and wide, intense green leaves.
Callus was large, sturdy, nodular, with a
large number of small light green nodules
(Figure 2a).

DW of axial and lateral shoots had
significantly higher values on IBA-
containing media regardless of the BA
concentration (media 1 and 3) compared
to the media with NAA (media 2 and 4).
DW of axial and lateral shoots had higher
values on the medium 1 compared to all
other media (Table 4b).

dur. 2. JleTopacTn Ha YepewoBu NoA0XKN n3ena 5 BbPXY Xp. cpean ¢ passinyeH
XOpMOHasieH cbeTaB: BA 0.5, IBA 0.1 n GA3 0.1 mg I-1 (a); BA 0.5, NAA 0.1 n GA; 0.1
mg I-* (b); BA1, IBA 0.1 1 GA; 0.1 mg I™* (c); BA1, NAA 0.1 n GA; 0.1 mg I"* (d)

Fig. 2. The shoots for cherry rootstocks Gisela 5 on mediums with a different hormone
composition: BA 0.5, IBA 0.1 and GA; 0.1 mg I (a); BA 0.5, NAA 0.1 and GA; 0.1 mg I
(b); BA1, IBA 0.1 and GA; 0.1 mg I (c); BA 1, NAA 0.1 and GA; 0.1 mg I™* (d)
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Tabnuua 4a. MNapamMeTpy Ha MYSITUMNIMKaALMA Ha 4YepelloBun NOAJSIOXKU nsena 5 B

neta cybkyntypa

Table 4a. Multiplication parameters for cherry rootstock Gisela 5 in fifth subculture

[ObmkuHa Ha ObmknHa Ha Bp. nucta Ha
HON(':e%H: xp- MynTunavkauMoHeH BPBXHU CTPaHNYHM B Expgmnﬁgi H;:TM CTpaHnyHK
pea NHAEKC netopacTtu neTtopactu P P netopacTtu
Medium ltiolication ind ; No. of leaves of
number Multiplication index  Axial shoot Lateral shoots axial shoots No. of leaves of
lenght (cm) lenght (cm) lateral shoots
1 2.4at 1.21ab 0.65 a 14.0a 52b
2 22a 131la 0.58 bc 13.2a 40c
3 26a 1.32a 0.61 ab 139a 6.2a
4 26a 1.17b 0.52¢c 13.8a 53b

'CpegHuTe CTOMHOCTM 3a M3cAeBaHMTE NapameTpu Ha MyITWAMKALMA B €AHa M Cblua KOJSIoHa,
0T6ens3aHu ¢ pasnMuHM GyKBU, UMAT CTATUCTUYECKN 3HaUMMa pasnuka (TecT Ha ObHkaH, p< 0.05)

Average values for examined multiplication parameters in the same column marked with different letters are
significantly different (Duncan Multiple Range Test, p < 0.05)

Tabnuvua 4b. CBeX0o 1 Cyxo Ters1io Ha KaJlyc 1 /ieTopacTy Ha YepeLLoBn Noas1oxkn Msenas
Table 4b. Fresh and dry weight of callus and shoots of cherry rootstocks Gisela 5

CBexo Terso Ha fietopactu
Fresh weight of shoots (mg)

Cyxo Terno Ha fieTopacTu
Dry weight of shoots (mg)

10 BpbxHu CTpaHunyHu BpbXxHu CTtpaHnyHmn
Kanyc Kanyc
Callus neTopacTy netopactu Callus neTopacT netopactu
Axial shoots  Lateral shoots Axial shoots  Lateral shoots
1 109.0 a* 231.6a 32.6a 21.3a 544 a 7.0a
2 48.6 c 1939b 22.2b 10.2c 46.0b 51b
3 59.7 bc 219.8a 3l4a 11.3 bc 45.0b 5.4b
4 77.0b 177.1b 23.8b 15.0b 41.1b 46b

'CpegnuTe cToliHOCTM 3a M3clefBaHWTe NapameTpyu Ha MyITWI/MKALMA B €AHA M Cblia KOJSoHa,
0T6EeNA3aHN C pasMyHK ByKBM, UMAT CTATUCTUYECKN 3HauMMa pasnvka (TecT Ha [bHKaH, p < 0.05)
!Average values for examined multiplication parameters in the same column marked with different letters are
significantly different (Duncan Multiple Range Test, p < 0.05)

Bbnpeku ye npomsiHaTa B cbCTaBa
Ha pacTeXHuTe perynatopu Ha MynTu-
navkaumoHHaTa cpeja He okasBa 3Hauu-
TE/IHO B/IUSIHME BbPXY MHAEKCA Ha My/i-
TMNAVKaUUs Ha netopactute Ha vsena
5, Bb3 OCHOBa Ha Apyru nokasarenu sa
pereHepaTtuBHa CMOCOBHOCT U KavyecTBO
Ha fneTopacTtuTe, MOXe [a Ce Harpasu
3ak/IlyeHmne, Ye BbB (hasarta Ha pasMHo-
XaBaHe, Hai-onTumMasiHaTa KoMOMHauus
3a pacTtexHu perynartopu e: BA 1 mg I,
IBA 0,1 mg I" 1 GA; 0,1 mg I". Tosu
CbCTaB Ha pacTexHu perynatopu ce
oKaza HaW-nogxogsu), 3a MUKPOpPasMHO-
XaBaHe Ha HSKOM BereTaTtMBHU uyepe-
woBK noanoxkn kato F12 / 1 (Grant u
Hammat, 1999), Makcma-14 (Muna et al.,
1999), HO NoNy4YeHUTE MYATUNIMKALLUOH-
HW MHOEKCU MMAaT 3HAYUTENHO NO-BUCOKM
CTOliHOCTK, cnpsAmo Mm3ena 5. CTONHOCT-
Ta Ha MHAEeKca Ha MyTUnAnKauns, nony-

Although change in PGR
composition of multiplication medium did
not significantly affect multiplication index
of Gisela 5 shoots, based on other
indicators of regenerative capacity and
shoots quality, it can be concluded that,
in the multiplication phase the most
optimal PGR combination is: BA 1 mg I,
IBA 0,1 mg I'* and GA; 0.1 mg I

This PGR composition proved to be the
most suitable for micropropagation of
some vegetative cherry rootstock such as
F12/1 (Grant and Hammat, 1999),
Maxma-14 (Muna et al.,, 1999), but the
multiplication indexes obtained had notably
higher values in relation to Gisela 5.

The value of the multiplication index
obtained on media containing 1 mg I* BA
(2.6) may be sufficient to maintain
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yeHa OT cpefa, cbabpxawa 1 mg " BA
(2.6), MOxe ga 6bAe AgocTaTbyHa 3a noa-
ObpXaHe Ha KynTypu, HO He u 3a BUCO-
KONPOAYKTMBHO in Vitro pasMHoXaBaHe C
TbproBcka uen. Ruzi¢ (1998) yCTaHOBs-
Ba, 4Ye TO3M [EHOTUN WUMa Hain-gobbp
pacTtex u pasBuTue Bbpxy MS cpepga c
ABOiHa cwia Ha makpo conm (MS 2x).
Bbnpekn MHAEKCHT Ha MyNTUMAMKauums,
Ab/DKMHATA Ha CTPaHUYHUTE SIeTopacTy e
3HAUUTE/IHO MO-Majlka B CpaBHEHUE C
Tesn OoTIiexgaHn Bbpxy MS cpega.
Nacheva et al. (2009) yctaHoBsiBaT, 4e
HUCKMAT MHAEKC Ha MyNTUNAVKauusa Ha
netopactn Ha [mn3ena 5 Bbpxy XpaHu-
TenHa cpepa, cbaobpxawa BA u IBA
MOXe [a ce YBeNunyn 3HaunTesiHo, ako ce
13Mnon3eaT 3axaposa u copobuton BMecTo
3axapo3sa (CboTHoLeHue 2:1).

KpaliHusT ycnex, Ha MMKpopa3MHo-
)KaBaHeTO 3a TbProBCKM Liesin, 3aBUCK [0
rofisiMa CTeneH OT YCMELWHOTO BKOPEHS-
BaHe W akAMmaTmsMpaHe Ha in vitro nony-
yeHuTe pacTteHus. OCBEH 3aBMCUMOCTTa
OT reHoTuna, NPouechT Ha BKOpPEHsBaHe
€ MNOB/IMAH OT MHOro pakTopun: Bb3pacT
Ha ekcnnaHTMTe, T.e. 06WO Bpeme,
npekapaHo B in vitro cpepa (Grant and
Hammat, 1999), BuA 1 KOHUEHTpaums Ha
UUTOKUHMHUTE n CHOTHOLLEHNETO
UUTOKUHWH/QyKCUH,  U3MOMI3BAaHO  BbB
(hazata Ha myntunavkauma (Muna et al ,
1999), KaKkTo M HMBOTO Ha LMTOKUHUHMU,
abcopbupaHn OT TbKaHWTE MO BPEME Ha
pasmHoXaBaHeTo in vitro (George, 1993).
Mpu MHOTO pacTuTeNHW BUAOBE BKOPEHS-
BaHe MOXe fa ce umHayuupa ypes Kyntu-
BUpaHe BbPXy XxXpaHuTesnHa cpega HF
MS, c HamasieHa Hanosi0BMHA KOHUEH-
Tpaums Ha MaKpOHYTPUEHTWU, C. TOBa
obaye He e nNPUIOKMMO 3a [AbPBECHU
BMWAOBE M Ha/IMYMETO Ha ayKCMHU € OT
CbLLECTBEHO 3HAaYeHMe 3a 0b6pasyBaHe
Ha KopeHu. ToBa e NOTBBbPAEHO B HaWWA
€KCMEePUMEHT, Tbil KaTo He e Habnwga-
BaHO BKOpeHsaBaHe Bbpxy HF cpega
(Tabnmuya 5, durypa 3d). AykcuHuTe,
Hai-4ecTo M3Non3BaHM 3a obpasyBaHe
Ha KopeHM in vitro Ha AbpBecHU
pactutenHu sugose ca IBA u NAA. IBA

cultures, but not for highly productive in
vitro propagation for commercial purposes.

Ruzi¢ (1998) found that this genotype
performed the best growth and
development on MS medium with double
strength of macro salts (MS 2x). However
multiplication index, length of lateral
shoots were signicantly lower compared
with those grown on MS medium.

Nacheva et al. (2009) have found that low
multiplication index of Gisela 5 shoots on
BA- and IBA-containing medium can be
merkedly increased if sucrose and
sorbitol (ratio 2:1) are used instead of
sucrose.

The ultimate success of
commercial micropropagation depends
largely on successful rooting and
acclimatization of in vitro derived
plantlets.

Apart from genotype dependence, rooting
process is influenced by many factors:
explants age, i.e. total time spent in in
vitro culture (Grant and Hammat, 1999),
type and concentration of cytokinins and
cytokinin/auxin ratio used in multiplication
phase (Muna et al., 1999), as well as the
level of cytokinins absorbed by tissues
during multiplication in vitro (George,
1993).

In many plant species rooting can be
induced by cultivation on HF MS medium
with the concentration of macronutrients
reduced to half-strength. However it is not
aplicable for woody tree species and
presence of auxins is essential for root
induction.

That is confirmed in our experiment since
no rooting was observed on HF medium
(Table 5, Figure 3d). The auxins, most
commonly used for in vitro root formation
in woody plant species are IBA and NAA.
IBA proved to be a very effective auxin in
the rooting phase of different cherry
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Cce okasa MHOro eeKTMBEH ayKCUH BbB
(hasata Ha BKOpPeHsiBaHe 3a pPas/IMyHu
yepewoBu NognoXkn — Inmil GM 9, Camil
GM 79, Tabel Edabriz, Maxma 14 (Ruzi¢
n Cerovi¢, 2001; Fidanc et al., 2008;
Buyukdemirci, 2008) B HacToSlLOTO
npoy4YBaHe He e yCcTaHOBEeHa 3HaunTenHa
pasnuka B MPOLEHTUTE Ha BKOpeEHsiBaHe
Mexzay netopacTtu, BKOPEHeHW B cpena,
cbabpxawa 1 mg I IBA (65%) n 1 mg It
NAA (70%), kakTo 1 B KOMOGUHauus ¢ 0.1
mg I ! GA.. Bbnpekn TOBa, 6pPOAT Ha
KOPEHUTE, KaKTO M Ab/hKMHATa Ha BKOpe-
HEeHWUTe NneTopacTtu, NMaT 3Ha4YMTEsTHO Mo-
BMCOKM CTOMHOCTW (CbOTBETHO 3.9 1 1.54
cm) BbpXy cpeparta, cbabpkawa IBA.
BkopeHeHUTe neTtopacty umar cxogHa
MOPAIOSIOTMA C Te3UN, KOUTO Ca BKOPEHEHM
B cpefa ¢ NAA, HO Te ca nmo-Abaruy c
LIMPOKM TbMHO3eneHn nucta (Purypm 3a
n 3b). Hait-ronama gb/mKuUHA Ha KopeHa
(3,08 cm) e nonyyeHa B cpefa ¢ NAA,
KOAITO e 3HauuMTesNIHoO Mo-rofisiMa B cCpas-
HEHMe CbC CbLUMA napameTbp, U3MepeH
Ha apyrn cpeam (Tabnuuya 5). JleTopac-
TMTe B Tasu cpeja ca Abaru, pobpe
pa3BuTu. KanycbT e MauTbk, TBBpA, HOAY-
napeH CcbC 3e/eH UBAT. KopeHuTe ca fe-
6enun, CBeT/IoYePBeH, Ab/MY, Bb34YLUHN
n 6e3 BTOpUYHM KopeHu (Purypa 36).
JlowoTo kauyecTBO Ha BKOpPEHeHWUTe pac-
TEHWS, KaKTO W H/CKaTa CTeneH Ha BKope-
HABaHe ca HabnwgasaHy Npu 1-MUHYTHO
TpetnpaHe B NAA, nocnegBaHo OT
uspacteaHe Bbpxy HF cpeaa (TpeTupaHe
3, durypa 3c).

rootstocks — Inmil GM 9, Camil GM 79,
Tabel Edabriz, Maxma 14 (Ruzi¢ and
Cerovié, 2001; Fidanc et al., 2008;
Buyukdemirci, 2008).

In the present study, no significant
difference is found in the rooting
percentages between shoots rooted on
the medium containing 1 mg ™ IBA (65%)
and 1 mg ' NAA (70%) both in
combination with 0.1 mg " GAs.
However, number of roots, as well as the
length of the rooted shoots, had
significantly higher values (3.9 and 1.54
cm, respectively) on the medium
containing IBA. The rooted shoots had a
similar morphology to those rooted on
medium with NAA, but they were longer
with broad dark green leaves (Figure 3a
and 3b). The highest root length (3.08
cm) was obtained on medium with NAA,
which was significantly higher comparing
to the same parameter measured on
other media (Table 5).

Shoots on this medium were long, well
developed. Callus was small, solid,
nodular, green color. The roots were
thick, light red, long, airy and without
secondary roots (Figure 3b). Poor quality
of rooted plants as well as low rooting
rate were observed with 1-min dip
treatment in NAA followed by growing on
HF medium (treatment 3, Figure 3c).

Tabnuuya 5. BkopeHsiBaHe Ha vepeLuoBu nognoxkm Nnsena s
Table 5. Rooting parameters of cherry rootstocks Gisela 5

Xp. cpepa MpoLeHT Ha BKOpeHsiIBaHe Bp. KopeHu ObmkrHa Ha KopeHa [b/kKMHa Ha pacTeHneTo
Medium number  Percentage of rooting Number of roots Root lenght (cm) Plant lenght (cm)
1 65.0a" 39a 1.82b 154 a
2 70.0 a 28b 3.08 a 1.31b
3 50.0b 22¢c 2.13b 1.15b
4 Oc - - -

'CpegnuTe cToliHOCTM 3a M3clefBaHWTe NapameTpyu Ha MyTWI/MKALMS B eAHa M Cblla KOMOHa,
0T6€e/1A3aHM C Pas/iniHM GYKBM, UMAT CTATUCTUUECKN 3HauMMa pasnvka (TecT Ha [JbHkaH, p< 0.05)

'Average values for examined rooting parameters in the same column marked with different letters are
significantly different (Duncan Multiple Range Test, p < 0.05)
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D

dur. 3. JleTopacTu Ha YepeLloBu Noa10xkn M'sena 5 BbB ha3a Ha BKOpeHsiBaHe: Xp.
cpega ¢ IBA 11 GA; 0.1 mg I'* (a); cpepa ¢ NAA 1 1 GA; 0.1 mg I* (b); noTtansiHe Ha
6asasiHata 4acT Ha netopactute 3a 1 mumHyTa B 500 mg I NAA n cnepn ToBa
rnocrassiHe BbpXxy cpena 6e3 xopmoHu (HF) (c); cpepa 6e3 xopmoHu (d)

Fig. 3. The shoots for cherry rootstocks Gisela 5 in rooting phase: medium with IBA 1
and GA; 0.1 mg I'* (a); medium with NAA 1 and GA; 0.1 mg I* (b); immersion of the basal
portion of the shoots 1 min in 500 mg I NAA, and then placing on the HF medium (c); HF

medium (d)

NeTopacTtu N'm3ena 5 nokassart OT-
HOCUTE/THO MasTbK MOTEHLMaN 3a aknnva-
TM3npaHe B YC/IOBUS HA 3aMblfisiBaHe B
opaHxepus. MNpoueHTbT Ha aknumartusa-
uMs Ha BKOpeHeHuTe netopacTtu (61,8%)
€ 3HayMTeNIHO MO-BMCOK B CPaBHEHME C
Tes3n, KOUTO HeycnsABaT fa ce BKOPEHSAT in
vitro (33,3%). LLlo ce oTHacs Ao BKope-
HeHWTe neTopacTu, Henpsikata in vitro
pu3oreHesa 4pe3 obpasyBaHe Ha Kasyc
MoXe Aa 6bae egHa OT MpuUYMHMTE 3a
HUCKMSA MPOLUEHT Ha akaMMaTusauumsa Ha
'M3ena 5, KakTo e nokasaHo npu copTt
Baptnet (Bommineni et al., 2001).

Gisela 5 shoots exhibited relative
low potential to acclimatize under the
misting conditions in greenhouse. The
percentage of acclimatization of rooted
shoots (61.8%) was significantly higher in
comparison with those failed to root in
vitro (33.3%). As regards rooted shoots
indirect in vitro rhizogenesis through
callus formation can be one of the
reasons for low percentage of
acclimatization in Gisela 5, as it was
shown in pear cultivar Bartlett
(Bommineni et al., 2001).
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N3BOAY
Pe3yr|TaT|/|Te, nosiy4yeHn B HaCTOA-
uiarta CcratuA, Hanb/IHO onpasaasar

npuiaraHeTo Ha MUKpOpas3MHOXaBaHe 3a
6BbpP30 M edeKTMBHO pa3MHOXaBaHe Ha
3[paB nocagbyeH mMaTepuasl OT NOAI0X-
kaTa 'm3ena 5, KOETO CbLOTBETHO OCUry-
psiBa Ha/MuMe Ha pacTeHus npes uanara
rognHa. Ob6aye HamansiBaHeTO Ha cro-
coBHOCTTa 3a MyNTUMNAMKaUNA Ha W3O bH-
KATE NpWY MHOrOKpatHO CyOKynTuBMpaHe
npegnonara Heo6xogUMOCT OT Mo-HaTta-
TbLWHO M3cnegBaHe, 3a Ja Cce YCTaHOBM
npaBu/IHMSA NPOTOKO/ 3a Bb3CTaHOBSABaHe
Ha nponndepaymMoHHNSa KanauuteT Ha in
vitro netopactm w/wnm 3abaBsiHe Ha
noHmkaBa-HeTo. W3cnegBaHeTo TpsibBa
Ja vMa 3a uen ja Hamepu afekBaTeH
XOpPMOHa/IeH CbCTaB Ha XpaHuTenHarta
cpefa, KOATO LWe ocurypy nogabpxaHe
Ha BMCOKa CTeneH Ha MynTunaukauusa Ha
in vitro neTopactuTe.

BJTATOAAPHOCTWU

N3cnepgsaHeTo e nofkpeneHo oT
MuHMCTEPCTBO Ha 0b6pa3oBaHmeTo,
HaykaTa U TEXHOMOrMYHOTO pa3BUTUE Ha
Peny6nunka Cbp6us (npoekt Ne TR-31064).

CONCLUSIONS

The results obtained in this paper
completely justifiy the application of
micropropagation for the rapid and
effective propagation of healthy planting
material of Gisela 5 rootstock, that
ensures plant availability throughout the
year accordingly.

However decline in shoot multiplication
ability over repeated subculturing implies
necessity for further investigation in order
to find the proper protocol to reestablish
proliferation capacity of in vitro shoots
and/or delay the decline.

The research should aim at finding
adequate hormonal composition of the
nutrient medium that will provide the
maintenance of high multiplication rate of
in vitro shoots.
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PE3IOME

EkcnepMMeHTBLT e npoBefeH npes
2015 r. B KOJIEKUMOHHO HacaxieHue Ha
WHCTUTYT NO NNaHMHCKO XXUBOTHOBBLACTBO
n 3emegenve B rp. TposiH, bbarapua. B
Npoy4YBaHeTO Ca BK/IIOYEHWU CefHWUTE Cop-
ToBe 4yepeH kacuc: ,Ometa“, ,Xega“, ,Cun-
BEpruTepoBo YepHo*, ,TutaHna“ n ot yep-
BEHOTO (ppeHcko rpo3ge copt ,Rovada“.
MpunoxeHn ca KOHBEHUWOHaNEH U opra-
HUYeH Top. KaTo KOHBEHLUMOHaseH Top e
n3Mnon3BaH amMoHWeB HuTpaT (NOYBEHO
NPWIOXKEHNE), a KaTo OpraHnyeH Top —
Tekamin Brix npuv aBe KOHLUEHTpauuu
(0,2% n 0,3% — AByKpaTHO JINCTHO Npwu-
noxeHwue). iscnegsaHun ca nokasaresnm oT
BMOXMMUYHUA CbCTAB Ha naoJoBeTe W
TAXHOTO CPefHO Tersio OT BapuaHTute C
TOpeHe W ca CpaBHEHW C KOoHTposaTta.
MonyyeHuTe pesyntatu nokassart edyekra
OT TOpPeHeTO BbLbPXY CrefHUTEe rnokasare-
NIN: aHToLUMaHW, MHBEpPTHa u 06wy 3axa-
pu. Mo-BMCOKM CTOMHOCTM Ha obuwaTta u
MHBEpTHaTa 3axap (CbOoTBETHO 7.04% un
6.2%) ca OTYEeTEeHW Npu NpuaaraHeTo Ha

Accepted: 17.06.2019

Published: 28.06.2019

SUMMARY

The experiment was conducted in
2015 in the collection plantation at the
Research Institute of Mountain
Stockbreeding and Agriculture in Troyan,
Bulgaria. The study included the following
black currant cultivars: ,Ometa:”, ,Hedda",
‘Silvergitte schwartze’, ‘Titania’ and the
red currant cultivar ‘Rovada’.
Conventional and organic fertilizations
were applied. As conventional fertilizer
was used ammonium nitrate (soll
application), and as organic fertilizer —
Tekamin Brix at two concentrations (0.2%
and 0.3% — twice foliar application). The
indicators of biochemical composition of
fruits and their average weight in the
variants with fertilization, compared to
control were investigated. The reported
results indicate the effects of fertilization
on the following indicators: anthocyanins,
inverted sugar and total sugars. Higher
values of total and inverted sugar (7.04%
and 6.2%, respectively) in the application
of Tekamin Brix (0.2%). The highest
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TekamuH Bpuke (0.2%). Hali-B1CoKM CTOM-
HOCTU Ha aHToumaHuTe (156.838 mg/%)
ca nosydyeHnM OT BapuaHTa ¢ TekamuH
Bpukc (0.3%). C Hail-ronsamo cpegHo Ter-
10 Ha nfaofjoBe ca oTyeTeHW npu Cun-
BEpruTepoBo 4YepHo — 1.24 g (TekamuH
Bpukc — 0.2 %) u Ometa — 1.22 ¢
(TekamuH Bpurke — 0.3 %).

KntouoBn paymn: obuwa 3axap,
WMHBEPTHa 3axap, aHTouuaHW, CcpegHo
Terno Ha naoga, opraHu4eH Top

YBO/,

TopeHeTo ce siBsiBa €4HO OT OCHOB-
HUTE arpoTEXHUYECKM MEPONPUSATUS NpuU
OTrNIeX4aHeTO Ha OBOLHWTE KyNTypWu.
MpaBW/THOTO U TOYHO MPWUIOXKEHNE HA Cb-
OTBETHWA TOpP € rapaHuus 3a nosy4yasa-
HETO Ha BMCOKM [o6uBW. [poyyBaHeTo
KayecTBaTa Ha KOHBEHLOHATHUTE N HAKOM
WHOBATMBHM TOPOBE W B/INSHUETO UM
BbpPXY CbOTBETHUTE NPOABU Ha pacTeHus-
Ta € BaXeH eTan 3a npuiaraHeTo uUm B
arpoTexHukaTa.

HapacTBawmaT UHTEpPEC KbM Kacu-
COoBUTE M/I00BE BEPOSATHO CE Ab/DKN He
camo Ha (hakTa, 4ye Te CbAbpXaT rossmMo
KO/IMYECTBO ackopbuHOBa KucesMHa B
MbNKMTE, NUcTata 1 LBETOBETE, HO 1 3a-
pagn M3KIKYUTESTHO 6oratust Guoxumu-
Yyeckm cCbCTaB Ha Ma04oOBeTe, B TOBa
yncno obLM aHTouMaHu, obwm deHonu,
onaBoHONN, (PEHOMHWU KUCENWHW W Ap.
(Nikolov, 1971; Zotova, 1982; Borcheva,
1984, Burmistrov, 1984; Stoyanov and
Hristov, 1983; Hristov, 1988; Stoyanova,
2005; Miladinovi¢, 2015; Paunovi¢, 2015).
MnogoBete OT ArogoONAOLHUTE KYATYpW
Cca LEHEH M3TOYHWK Ha BUOXMMUYHK Be-
wectBa (Stoyanova et al., 2015). Atpak-
TMBHM CbC CBOS BKYC, apomar v npusse-
KaTeneH BbHLUEH Bug, NpUBAMYaT BHUMA-
HMEeTO Ha notpebutenute. CTonaHckute
UM KayecTBa 06YycNnaBsAT M LUMPOKOTO MM
npunoxexHne (Domozetova, 2012).

Llenta Ha HacToALOTO NpoyyBaHe
e fJa ce npocneaun BVAHWETO Ha KOH-
BEHUUWOHA/THO 1 BUOJIOTMYHO TOPEHE BbP-
Xy BUOXMMUYECKMSA CbCTAB Ha M/I0A0BE OT
Kacuc 1 YepBEHO (PPEHCKO rpo3ae.

values of anthocyanins (156.838 mg)
were reported in the variant with Tekamin
Brix (0.3%). The highest average fruit
weight was recorded for Silvergitte
schwartze'- 1.24 g (Tekamine Brix —
0.2%) and Ometa’ — 1.22 g (Tekabin Brix —
0.3%).

Key words: total sugar, inverted
sugar, anthocyanins, average weight of
the fruit, organic fertilizer

INTRODUCTION

The fertilization is one of the main
agrotechnical measures in the cultivation
of fruit crops. It directly affects the
vegetative, reproductive and other
manifestations of the plants. Proper and
accurate application of the fertilizer is a
guarantee of high yields. The study of the
properties of fertilizers and new ones and
their impact on the respective plant
manifestations is an important stage in
their agrotechnology.

The growing interest in blackcurrant
fruit is probably due not only to their large
amount of ascorbic acid in their buds,
leaves and blossoms but also because of
the extremely rich biochemical composition
of fruits including common anthocyanins,
common phenols, flavonols, phenol acids
etc. (Nikolov, 1971; Zotova, 1982;
Borcheva, 1984, Burmistrov, 1984;
Stoyanov and Hristov, 1983; Hristov,
1988; Stoyanova, 2005; Miladinovic,
2015; Paunovi¢, 2015).

Fruit of berry crops is a valuable source of
biochemical substances (Stoyanova et al.,
2015). They attract the attention of
consumers because of their inviting taste,
aroma and appealing appearance. Their
economic qualities also determine their
wide application (Domozetova, 2012).

The aim of the present study is to
trace the impact of conventional and
organic fertilization on the biochemical
composition of black currant and red
currant.
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MATEPWNAN N METO4WA

OnuTeT e 3anoxeH npes 2015 r1. B
KONEKUMOHHO HacaxaeHue Ha WHCTUTYT no
NNaHVHCKO XUBOTHOBBACTBO U 3eMefenue -
TposiH. OGeKT Ha mM3cnefBaHeTO ca cop-
ToBeTe Kacuc: Ometa, Xepa, Cunsepru-
TEepoBO YepHo, TuTaHMa U OT YepBEHOTO
(hpeHcko rposne copt Posaga. Mpunioxe-
HUTE BapuaHTM Ha TOpeHe ca: KOHBEH-
LMoHasiHO ¢ AMOHMeB HuUTpat B go3a 0,200
kg/xpact — eOHOKpaTHO M GUONOTNYHUSA
TOop TekamMuH BpuKC B ABe KOHLUeHTpauum —
0.2 % un 0.3 %, NUCTHO, BHECEH ABYyKpar-
HO NMpes3 BereTalyoHHUSA Nepuosa,.

OnUTBLT € 3a/10KeH CbINAacHO METo-
JvkaTa 3a u3yyaBaHe Ha pacTuTesiHuTe
pecypcu (Nedev et al., 1979). Onpege-
NIeHN ca cnefHuTe nokasaresnun ot 6noxu-
MUYECKNSI CbCTaB Ha M040BETE: CyXO
BellecTBo no Re (%), cyxo TernosHo (%),
3axapu (%) (obwu, MHBEpTHa 1 3axapo3a) —
no metoga Ha LLloopn PereH6oreH, knce-
nnHn (%) — upes TutpyeBaHe ¢ 0,1n NaOH,;
ackopbuHoBa kucenunHa (mg %) — no me-
Toga Ha ®uankos; aHTouMaHn (mg %) —
no metoga Ha Fuleki n Franciss, nekTuH
(%) — no metoga Ha MenuTy, OBLOWUNHK
BellecTBa (%) — no meToaa Ha JleBeHTan.

[JaHHuTe ca o06paboTeHn upes
OBYybakTopeH  AMCNEPCUOHEH  aHau3
(Lidanski, 1988).

PE3YJITATU N OBCBXXOAHE

Pesyntatnte oT 6GUOXMMUYECKUA
CbCTaB Ha NfofoBeTe OT Kacuc u yepse-
HO (bpeHCKo rposfe ca npeacraBeHu B
Tab6nuua 1. CyxoTo TernoBHO BELEeCTBO B
nnoaoBeTe OT COPTOBETE Kacuc OT ABata
Tuna TopeHe e B rpaHuuarta ot 20.59%
(Xepga) go 23.32% (npwv kOHTponata Ha
OwmeTa). MartemaTuuecky ca [okKasaHu
pasnukMTe Mexay TOPEHeTO 1 CopToBeTe
(P<0.05). TMMpun uepBeEHOTO (IPEHCKO
rposfe cbluMTe ca No-HUCKK, B Nopsabka
15-17%. BepoATHO HabnofaBaHaTa pas-
HOMOCOYHOCT 3aBWUCW OT TUMa Ha Kyn-
Typarta. [lo-3HauUuTENHW ca pasnkuTe
npy pasTBOpUMUTE CyXWU BellecTBa
Mexay coptoBeTe U BapuaHTute. T[lo-
BMCOKWN CTOMHOCTW Ca OTYETEHWU NpuW Tesu

MATERIAL AND METHODS

The experiment was set up in 2015
in a collection plantation of the Institute of
Research Institute of Mountain Stock-
breeding and Agriculture in Troyan. The
subject of the survey are the following
cultivars of currants: 'Ometa’, 'Hedda’,
'Silvergitte schwartze’, 'Titania’ and the red
currant cultivar of 'Rovada’. Ammonium
nitrate was applied as a conventional
fertilizer at a dose of 0.200 kg/shrub once,
and the organic fertilizer Tekamin Brix in
two concentrations: 0.2% and 0.3% foliar

application, imported twice during the
vegetation period.
The experiment was set up

according to the Methods for studying
plant resources (Nedev et al., 1979). The
following biochemical composition para-
meters of fruits are defined: dry matter in
Re (%), dry weight (%), sugars (%) (total,
inverted and sucrose) — according to
Schoorl and Regenbogen method, acids
(%) — by means of titration with 0.1n NaOH;
ascorbic acid (mg %) — according to Fialkov
method; anthocyanins (mg %) — according
to Fuleki and Franciss method; pectin (%) —
according to Melitz method, tanning sub-
stances (%) — according to Levental method.
Data were processed by two-factor
analysis of variance (Lidanski, 1988).

RESULTS AND DISCUSSION

The results of the biochemical
composition of black currant and red
currant berries are presented in Table 1.
Dry weight matter in fruits of blackcurrant
for both types of fertilization is within the
range from 20.59 % (‘Hedda’) to 23.32%
(for the control cultivar 'Ometa’). The
differences between variants of
fertilization and the cultivars have been
mathematically proven (P<0.05).. In red
currant, the same is lower in the order of
15-17%. Perhaps the diversity observed is
due to the type of culture. Perhaps the
diversity observed is due to the type of
crops. Differences in soluble dry matter of
cultivars and variants are more significant.
Higher values were reported for 'Ometa’

230



Ha copT OMeTa, Npu KOMNTO OT BapuaHTuTe
¢ TekamuH bBpukc ca 18-20%, un ot
KOHBEHLNMOHA/IHOTO TopeHe ca 20%. 3a
CpaBHeHWe npu KoHTponarta ca 17.2%.
Mpn Xepa u CunNBeprutTepoBo 4YepHO
KonuyectBata UM ca  Hali-HUCKM  OT
BapvaHTuTe. [lokasaHn ca pasnukite
Mexay oTaenHute coptose (P<0.05), HO
He 1 OT TMna Ha TopeHeTo. CopT PoBaja
€ cbC cToliHOCTM 10-11% OT onuTa.

cultivar, where the variants of Tekamin
Brix were 18-20%, and for conventional
fertilization were 20%. For comparison for
the control was 17.2%. The lowest
amount was found in the variant of
'Hedda’ and 'Silvergitte schwartze’. The
differences among the different cultivars
were proven (P <0.05), but not those in
the type of fertilization. Values of 'Rovada’
cultivar are 10-11 % in the experiment.

Tabnmua 1. BnmsaHMe Ha KOHBEHUMOHA/IHO N OUMONOINMYHO TOPEHE BbBPXY

OMOXMMUYHNA CbCTaB Ha njogoBe OT
hbpeHcKo rposae

pas3nIMYyHM COpPTOBE KacuC U YepBEHO

Table 1. Effects of conventional and biological fertilization on the biochemical
composition of fruits of different cultivars of currants and red currants
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Mo oTHOLWeEeHNe Ha obwuTe 3axapu
MaTeMaTuyecku e [OoKa3aHO BINAHMETO
Ha copta no nokasatens (P<0.05). Ha-
npumep npv XeAa Hai-BUCOKN CTOMHOCTM
ca NnoJly4yeHun npu BapnaHTta ¢ KOHBEHLMO-
Ha/lHOTO TopeHe — 7.35%. 3a pgpyrus
copT CwBeprutepoBo YepHO Te ca Mo-
BMCOKM NpW Te3n C BMONOTMYHUA TOp —
4.85% (0.2%) n 5.35% (0.3%). 3a cpas-
HeHue npu koHTponata ca 3.05%. [Mpu
ApyruTe [gBa copTa Kacuc He ce
Habnogasar npusHaum oT BAUAHUETO Ha
TopeHeTo. 3a PoBaja 3axapuTe ca nose-
ye OT TOpeHeTo C TekamuH bBpukc —
8.05%. CoproBaTta MAEeHTUYHOCT e C A0C-
TOBEpeH edeKkT U B CbObPXKAHWETO Ha
nHBepTHa 3axap (P<0.05), a no OTHOLW-
€eHue Ha TOpPEeHeTOo pas/InKMTe ca Hepoka-
3aHn. CtoliHocTMTe U 3HauuUTesIHO Bap-
npart mMexgay CopToBeTe 1 BapuaHTUTe Ha
TopeHe. lpu copt Xepa gusaxapugute
ca B AvanasoHa 4.2-4.5%, a npu copTt
OwmeTa CTOWMHOCTUTE Cca HaW-BUCOKU W
noyT¥ efHaksu 3a BCUYKA BapuaHtun —
0Kofo 6.5%. 3a uepBeHO (ppeHCKo rpos-
e VHBepTHaTa 3axap e Hai-MHOro npu
Te3un ¢ bruonormyHns Top — 8.05%.

JlocToBEPEHN ca pas/imknTe Mexay
copToBeTe KacuC MO CbAbpXaHue Ha
3axapo3a B nnogosete (P<0.05). Haii-
MHOro € OoT4yeTeHa B NI0J0BETE Ha COpT
Xepa OT KOHBEHLMOHA/IHOTO TOpeHe —
3.14%, a Hal-NOCTOSAHHW 1N B CPaBHUTEN-
HO BWCOKW KO/MM4yecTBa ca Nnpu Te3n Ha
TutaHna — Hag pABa npoueHta. [lpu
PoBaga HAmMa oTyeTeHa 3axapo3a B
nnofoBeTe OT BapnaHTure.

MHoro go6bpa fokasaHocT (P<0.001)
€ yCTaHOBeHa B CTOMHOCTUTE Ha opra-
HUYHUTE KUCEJSIMHN MEeXAy COpToBeTe U
pobpa (P<0.01) oT BAMSAHMETO Ha Tope-
HeTo. Hali-BMCOKO e cbAbpxaHneTo U B
nnogosete oT OmeTa € No-masikaTa KoH-
ueHTpaumsa Ha TekamuH Bpukc — 0.2%.
Mpu TuTaHMa CTOMHOCTMTE ca MOYTK
n3paBHEHN MexAay BapuaHTuTe. 3a PoBa-
[a opraHvyHUTe KUCENNHU ca Mo-BUCOKU
npu Te3un ¢ TekamnH Bpukc — 1.08%.

Pasnnknte B CbabpXaHMeTo Ha

The influence of the cultivar on the
indicator of total sugars (P <0.05) was
mathematically proven. For example, the
highest values for 'Hedda' cultivar were
obtained in the conventional fertilization
option — 7.35%. For the other cultivar of
Silvergitte schwartze, they are higher for
organic fertilizer variants — 4.85% (0.2%)
and 5.35% (0.3%). For comparison, they
are 3.05% in the control. The other two
cultivars of black currant do not show
signs for the influence of fertilization. For
'Roda’, sugars are more than the
fertilization with Tekamin Brix — 8.05%.
The cultivar identity has a credible effect
on the invert sugar content (P <0.05), and
in the case of fertilization, the differences
are unproved. Its values vary considerably
among cultivars and fertilization variants.
Disaccharides are in the range of 4.2% —
4.5% for 'Hedda' cultivar. The highest
values are found in 'Ometa’ cultivar, as
they are almost the same for all variants —
about 6.5%. The highest content of invert
sugar in red currant is found in case of
organic fertilizer — 8.05%.

The differences in sucrose content
in fruits (P <0.05) among cultivars of
black currant are reliable. The highest
content is found in fruit of 'Hedda’ cultivar
in the conventional fertilizer — 3.14%, and
the most constant and in relatively high
amounts are those of 'Titania’ cultivar -
more than two percent. No sucrose is
registered in fruit of 'Rovada’ variants.

Very good provability (P<0.001) is
found in the values of organic acids
among the cultivars and good one
(P<0.01) from the influence of fertilization.
The highest content is found in fruit of
'Ometa’ with the lowest concentration of
Tekamin Brix — 0.2%. The values for
'Titania’ are almost equal among the
variants. The organic acids for 'Rovada’
are higher in the variants with Tekamin
Brix — 1.08%.

Differences in content of ascorbic
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ackopbuHoBaTa KucenmHa B 3aBUCUMOCT
OT copTa ca pgokasaHu (P<0.05). He e
[OKa3aHO BJ/IMAHMETO Ha TOPEHeTo Mo
nokasarens. Haii-BUCOKM CTOMHOCTU ca
OTYeTeHU B nofoBeTe Ha Cunseprute-
poOBO YepHO Mnpu TOpeHe c TekamuH
Bpukc-0.3% — 27.28 mg% wu He3HauuTen-
HO MO-HUCKW ca pe3yntatute OT BapuaH-
TMTe npu TutaHma n OmeTta. Hali-HuCcku
ca cTo/iHoCcTUTE i npy Xeaa, KbAeTo npu
KOHTponata gocturat go 8.8 mg%. Mpwn
PoBasa ackopbuHoBata KucesivHa oOT
nbpBUTE ABa BapuaHTa ca 8.8 mg%, a 3a
ocTtaHanute gsa — 7.04 mg%.

CopToBaTa cneuudguka [JokasaHo
B/IUSie B KosmMyecTBata Ha [AbOunHuTe
BewecTBa. CTOMHOCTUTE Ha nokasatens
ca Hali-BMCOKM OT BCUYKW BapuaHTu npu
TutaHua. OT nNbpBU BapuaHT ca 243.23%,
oT BTOpU — 343.87%, OT KOHBEHLMNOHAsI-
HOTO TopeHe — 212.9% 1 Hali-HUCKM Npun
KOHTponata — 196.61 %. Kato usano ot
BapvaHTUTe Ha Apyrute CcopToBe ca
3HauuUTesIHO MO-MasiKuU KosiMyecTBara Ha
ObO6UNHNTE BeLecTBa, C U3KIYEeHne Ha
NbpBUA BapuaHT npu Xepga, KbAeTo
CTOMHOCTMTE Ha nokasartesia gocturat ao
0.270%.

OvbunHnTe BellecTBa Npu yepse-
HOTO (ppeHCKo rpo3ae ca B AnManasoHa Ha
copToBeTe Kacuc. [lpyu 6BUONOTMYHOTO
TopeHe pocturat o 0.229%, a npu
KOHBEHLMOHANIHOTO U KOHTponata nmno-
Mauiko — 0.166 %.

Crartuctmyeckn ca [okasaHu pas-
NKNTE B CbObPXaHWETO Ha aHTouMaHu-
Te mexny coptoseTe (P<0.05), HO He u
TMNa Ha TopeHe. 3HauuTesIHO ronsama wu
oTyeT/IMBa e pasnukata npu OmeTta u
TuTaHuna, cnpsmo Apyrute [ABa copTa
kacuc. Mpu TuTaHma Te gocturaT CTOWN-
HocTu Ao 343.87 mg% (TekaMunH GpUKC —
0.3%). AHa/IOTM4HO € U 3a Cbluus
BapuaHT Ha OmeTa — 332.42 mg%. 3a
PoBaga Hail-BUCOKO € KOSIMYEeCTBOTO UM
OT KOHTponarta — 15.81 mg%.

3a cToHOCTUTE Ha MeKTUHAa HAMa
CTaTUCTUYECKN l0Ka3aHU Pa3/inKu Mexay
copToBeTe 1 TopeHeTo. Konnuecteata Ha
nektuHa Bapupat ot 0.14% (I Bap. — npu

acid in relation to cultivar are proven
(P<0.01). The effect of fertilization on that
indicator has not been proven. The
highest values were recorded in fruits of
Silvergitte schwartze in the fertilization
with Tekamin Brix — 0.3% — 27.28 mg%,
and the results for 'Titania’ and 'Ometa’
were slightly lower.

The lowest values are for 'Hedda’, where
the control reaches up to 8.8 mg%. For
'Rovada’, the ascorbic acid of the first two
variants is 8.8 mg% and for the other two
—7.04 mg%.

The cultivar specificity has been
proved to affect the quantities of tanning
substances. The highest values of that
indicator for all the variants are found in
Titania’. They are 243.23% in the first
one, in the second — 343.87%, for the
conventional fertilization — 212.9% and
the lowest for the control — 196.61%.
Generally, the amount of tanning
substances is considerably smaller in the
variants of other cultivars, with the
exception of the first one of 'Hedda’,
where the values of the index reach
0.270%.

Tanning substances for red currant
are in the range of black currant cultivars.
In organic fertilization they reach 0.229%
and in conventional and the control they
are less — 0.166%.

The differences in anthocyanin
content among cultivars (P <0.05) have
been statistically proven, but not the type
of fertilization, The distinction between
'Ometa’ and 'Titania' is very significant
and distinct, compared to the other two
black currant cultivars. They reach values
up to 343.87 mg% for 'Titania' (Tekamin
Brix — 0.3%). It is similar for the same
variant of 'Ometa’ — 332.42 mg%. The
highest amount is found in 'Rovada’ in
comparison with the control — 15.81 mg%.

There are no statistically proven
differences among  cultivars  and
fertilization for pectin values. Pectin levels
range from 0.14% (I variant for 'Hedda’)
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Xepga) po 1.36% OT KOHTponata Ha
cbwusa copT. 3a PoBaga CToOHOCTMTE Ha
NnekTMHa ca [0 ABa NbTU MO-BUCOKM Mpu
BapuaHTuTe ¢ TekaMunH Bpukc.
MpocneneHo e BAUAHMETO Ha KOH-
BEHUWOH&/THO U 6UOMOTMYHOTO TOpeHe
BbpXy e[puHaTa Ha nnofoBeTe Ha U3-
cnefBaHuTe COpPTOBE U He ca ycTaHoBe-
HW pJokasaHu pasnukm (P>0.05) mexay
TMNa Ha TOpeHe W copToBaTa UHAEHTUY-
HOCT. [lJaHHUTe No nokasaTtens ca npeacra-
BeHu B Tabnuuya 2 n durypn 1, 2, 3, 4, 5.

to 1.36% in comparison with the control
of the same cultivar. For Rovada, pectin
values are up to twice as high in the
variants with Tekamin Brix.

The effect of conventional and
biological fertilization on the size of the
fruits of the studied varieties was
investigated and no proven differences
(P> 0.05) between the type of fertilization
and the cultivar identity were found.
Indicator data are presented in Table 2
and Figures 1, 2, 3, 4, 5.

Table 2. CtaHApTHO OTK/IOHEeHMe (SD) m BapuymoHeH koedmuymeHT (CV) ot
CpefHOTO Tersio Ha N/o40BEeTe OT pas/IMyHUTE BapuvaHTU Ha TOpeHe npu
COpPTOBETE Kacuc 1 YepBeHO (PpeHCKO rposae

Table 2. Standard deviation (SD) and coefficient of variation (CV) of fruit weight
in different fertilizing variants of black currant and red currant.

Coprose / Cultivars BapuaHTun Ha TopeHe / Fertilization variants ~ SD CcVv
Posapa/Rovada TekamuH bpukc-0.2%/Tekamine Brix 0.2%  0.19  47.50
TekamuH Bpukc-0.3%/Tekamine Brix 0.3%  0.27 56.69
AMOHMeB HuTpat/Ammonium nitrate 0.27 56.27
KoHTpona/Control 0.22 51.27
Xepa/Hedda TekamuH bpukc-0.2%/Tekamine Brix 0.2%  0.37 54.01
TekamuH Bpukc-0.3%/Tekamine Brix 0.3%  0.35 66.03
AMOHUEB HUTpat/Ammonium nitrate 0.29 61.12
KoHTpona/Control 0.29 57.01
Cunsepruteposo YepHo/Silvergitte schwartze ~ TekamuH bpuke-0.2%/Tekamine Brix 0.2%  0.47  79.27
TekamuH bpukc-0.3%/Tekamine Brix 0.3%  0.35 52.43
AMOHUEB HUTpaTt/Ammonium nitrate 0.42 75.56
KoHTpona/Control 0.36  64.12
OwmeTta/Ometa TekamuH Bpukc-0.2%/Tekamine Brix 0.2%  0.37 53.88
TekamuH bpukc-0.3%/Tekamine Brix 0.3%  0.41  55.83
AMOHMeB HUTpat/Ammonium nitrate 0.40 58.51
KoHTpona/Control 0.29 51.26
TutaHuna/Titania TekamuH bpukc-0.2%/Tekamine Brix 0.2%  0.45 66.48
TekamuH Bpukc-0.3%/Tekamine Brix 0.3%  0.38 62.31
AMOHMeB HUTpat/Ammonium nitrate 0.45 80.68
KoHTpona/Control 0.38 63.02

Haii-BMCOKM CTOMHOCTUN Ha TO3W nokasaren
ca namepeHn npu copt Ometa — 0,69 g
(AmoHuneB Hutpat) u 0,73 g (TekamuH
6pukc — 0.3%). Hair-ronamo MakcMmasiHo
Terno e perucTpvpaHo npu  copt
CuneeprutepoBo u4epHo - 124 g
(TekamuH 6pukc — 0.2%) n Ometa — 1.22
g (TekamuH 6pukc — 0.3%). Stoyanova et
al. (2015) otbenssBat cxogHW pe3ynTtaTu
Mo OTHOLLUEHVWE Ha CPefHOTO Tersio Ha

The highest values for this indicator were
measured for 'Ometa’ cultivar — 0.69 ¢
(Ammonium nitrate) and 0.73 g (Tekamin
brix — 0.3%). The highest maximum
weight was found in 'Silvergitte schwartze’
— 1.24 g (Tekamin Brix — 0.2%) and
'Ometa’ — 1.22 g (Tekamin Brix — 0.3%).
Stoyanova et al. (2015) show similar
results with respect to the average weight
of the fruit in blackcurrant cultivars, in the
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nnoga npu cCOpToBe Kacuc, B rpaHuuara
0.65-0.95 g [lpu 4YepBEHOTO COPEHCKO
rposfile MakCUManHoTO Tersio Ha njaoja
poctura go 0.78 g oT BapuaHTa C amo-
HMeBus HUTpat. CTOMHOCTUTE Ha CpeaHo-
TO Terno Ha naoja e Hali-BUCOKO OT
cbwua BapuaHT (0.47 g) U OT TO3U C
opraHnyHus Top TekamuH 6purkc-0.3%
(0.48 g). Yakovenko and Lapshin (2015)
KnacudmumpaT copToBe YepBeHO (IPEHCKO
rposfe no cpegHo Tersio Ha nioja B
rpaHuymte ot 0.30-0.85 g.
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range 0.65-0.95 g. For red currant, the
maximum fruit weight reaches 0.78 g in
the ammonium nitrate variant.

The values for the avarage fruit weight is
the highest in the same variant (0.47 @)
and that of the organic fertilizer Tekamin
Brix-0.3% (0.48 g¢). Yakovenko and
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N3BOAV

Mpoy4yeHo e B/IMAHMETO Ha KOHBEH-
uuoHasieH un  6GUoIOTMYEH TOpP BbLPXY
BUOXMMUNYECKNA CbCTaB Ha nfiofgose OT
Kacuc 1 YepBeHO (PPEHCKO rpo3ae.

JlokazaHo e BNNAHUETO Ha TOpeHe-
TO NpV nokasaTennTe Ha CyXO TernoBHO
BELLECTBO 1 OpraHUyYHUTE KNCETUHN.

CraTncTnyeckn e pokasaHo BAWS-
HMEeTO Ha copTa NPV BCUYKM MoKasaTesu
OT BMOXMMUYECKNA CBCTaB Ha NNoJoBeTe,
C M3K/II0YEHME Ha NEKTUHA.

KomnsekcHata ouLeHka 3a TersoTo
Ha nnoga noj B/VAHWE Ha TOPEHETO e
Hali-oTueT/iMBa nNpW COPTOBETE Kacwuc
OwmeTta 1 CuiBeprutepoBo YepHO.

CONCLUSIONS

The studied influence of conventional
and organic fertilizer on the biochemical
composition of fruit of blackcurrant and
red currant.

The impact of fertilization on dry
weight and organic acids has been proven.

The influence of the cultivar has
been statistically proven in all biochemical
composition indicators of the fruits, except
for pectin.

The complex assessment of the
weight of the fruit under the influence of
fertilization is most pronounced in the
cultivars of black currant cultivar of
'Omega’ and Silvergitte schwartze.
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PE3IOME

Pa3BuTMeTO Ha Haykata M Ha xpa-
HUTESIHUTE TEXHOJIOTMU B CbBpPEMEHUTe
YCNOBMSA € NpuyrHa 3a rofIsMoTo pasHo-
obpasune OT pacTuTesIHU BULOBE U XpaHu.
TpaguuMoHHUTE OBATapPCKU pPacTUTESTHU
BMAOBE uMaT creyucpmyeH cbcTaB
CBOWCTBa 3a paiioHa, B KOWTO ce OT-
rnexaar. Llenta Ha HacTosIWOTO M3crnes-
BaHe e fa ce NpeAcTaBsT HAKOM TEPMUHU
N onpefenieHns, CBbp3aHM C TepMuHa
~TPaguLMoOHeH", a Taka CbLUo N HAKOW OT
TpaguUMOHHWTE 3a Hawara cTpaHa
pacTuTenHn BuaoBe, TEXHUTE CBONWCTBA U
XpaHuTesiHa CTOMHOCT.

KnouoBn  gymun:  TpaguLMoOHHU
pacTuTenHu BULOBE, CBOICTBA, XpaHuTeHa
CTOMHOCT

YBO/,

Mpon3BOACTBOTO Ha TPaAAULIMOHHU
6barapcky xpaHu patupa ot AbN6oka
[JPEeBHOCT, KaTo nocsenoBaresiHo To ce e
pasBuBano, paswmpsasano n oboraTasasio
npes rognHuTe. BavsHue ca okasanu Tpa-
AnunnTe Ha Mpou3BOACTBO Ha pacTtuten-
HMW BUAOBE U XpaHU B CbCeAHUTE Ha
Bbarapua bankaHckn gbpxasu.

Accepted: 23.04.2019

Published: 24.06.2019

SUMMARY

The development of science and
food technology in modern conditions is
the reason for the wide variety of plant
species and foods. Traditional Bulgarian
plant species have specific composition
and properties for the area in which they
are grown.

The purpose of this study is to present
some terms and definitions related to the
term "traditional”, as well as some of our
traditional plant species, their properties
and nutritional value.

Key words: traditional
species, properties, nutritional value

plant

INTRODUCTION

The production of traditional
Bulgarian foods dates back to ancient
times, and has consistently evolved,
expanded and enriched over the years.
The traditions of the production of plant
species and foods in the neighbouring
Balkan countries have been influenced.
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C uen 3anassaHe Ha crneyngunyHu-
Te 3a HawaTa cTpaHa pacTuTeNiHu B1aoBe
N NPOAYKTUTE TMOJIyYeHNW OT TAX e
HeobxoaMMO Te pga 6baaT 3aWwuTeHW.
CoblecTByBa crneyudmyHa npoueaypa no
BMMCBAHE Ha KOHKPETEH BUA, WM NPOAYKT
KaTo 3alMTEHO HaMMEHOBaHNE 1 NMPOAYKT
CbC 3aWMTEHO reorpadcko ykasaHne B
permctbpa Ha EBponelickata KOMUCUS.
3awutata Ha pPerncTpupaHmTe HaumeHo-
BaHUA o6xBalla 3abpaHa Ha 3noynoTpeba
AN MMUTaums, NPeBog Win npuapyxasa-
HEe Ha 3alWTEeHOTO HavMeHoBaHue ¢
mspasn karto ,ctun®, ,tun*, ,Meton” u gp.,
KaTto BCslka [Jpyra npakTuka, KosTo 6u
Morna ga nogsege notpebutens 0THOCHO
WUCTUHCKUSA NPOM3X04 Ha NPOAyKTa, CbLLO
nognexu Ha cadkymm (Hristov, 2017).
PactutenHnTe BMAOBE N XpaHUTE OT pac-
TUTENEH NPOM3X0A Ca CbC crneuuduyeH
CbCTaB, KOWTO obycriaBsi TEXHWUTE CBOWi-
CTBa W M3MO/M3BaHETO MM MO NpegHasHa-
yeHue (Ribarova, 2007, Danesi et al., 2013).

EBponelickute cxemu 3a KayecTBo
ca TpU: 3alMTEHO HAMMEHOBaHMe 3a Mpo-
n3xof (BCUYKM Mpouecu — NPOU3BOACTBO,
npepaboTka, onakoBaHe Ce U3BbPLUBAT B
€0MH W Cbll PErvoH); 3alnTeHo reo-
rpadocko ykasaHue (eguH OT npouecute
Ce 13BbpLUBA B NMOCOYEHNS PETMOH); Xpa-
Ha C TPaAuLMOHHO-CNEeUMdINYEH Xapak-
Tep (3awmra Ha peuenta U NPoOU3BOA-
CTBO OT nMoHe 30 roAvHKU, CBbp3aHa € ¢
Tpaguums, a He ¢ reorpaddckm pernox). Te
ca MexaHuM3MM 3a 3awumTa Ha cneundud-
HW 3a BCEKW PErvioH WavM gbpxasBa Mpo-
OYKTU, HOCAT fob6aBeHa CTOMHOCT 3a npo-
n3BoguTENINTE 1 3a pernoHa. BnuceaHeto
B perucTpute e Cpefcrtso 3a AOCTbN A0
nasapa, ocurypsiBa [OMbAHUTENHA 3ae-
TOCT Ha xoparta M Boau [0 ona3BaHe Ha
Tpaguuuute n bropasHoobpasmeTo (Hristov,
2017).

Mpon3BOACTBOTO Ha XpaHu C
TpaguUMOHHO-cNeundnYeH xapakrep ce
noJuynHsBa Ha CTPOro onpegeneHu npa-
Buia. MbpBOTO OT TAX €, 4ye Mmoratr Ada
6baaT npousBexgaHu camo OT oupmu,
KOMTO ufieHyBaT B CNeunasHoO Cb3[afeH0
CApYXeHne. BTOpOTO M3nCKBaHe e CTPUKT-

In order to preserve our country-
specific plant species and the products
derived from them, it is necessary to
protect them. There is a specific
procedure for entering a specific species
or product as a protected designation and
a protected geographical indication
product in the European Commission's
register. The protection of registered
names includes prohibiting the misuse or
imitation, translation or escort of the
protected designation with expressions
such as "style", "type", "method", etc., as
any other practice that could mislead the
consumer as to the true origin of product
is also subject to sanctions (Hristov,
2017). Plant species and foods of plant
origin have a specific composition that
determines their properties and uses as
intended (Ribarova, 2007, Danesi et al.,
2013).

There are three European quality
schemes: a protected designation of
origin (all processes — production,
processing, packaging occur in the same
region); protected geographical indication
(one of the processes is carried out in the
specified region); traditionally-specific
food (protection of prescription and
production for at least 30 years, it is linked
to a tradition rather than to a geographic
region).

These are mechanisms to protect region-
specific products or country-specific
products, to bring added value to
producers and to the regions. Registering
is a means of accessing the market,
providing additional employment for
people and leading to the preservation of
traditions and biodiversity (Hristov, 2017).

The production of traditional-
specific foods is subject to strict rules. The
first is that they can only be produced by
companies that are members of a
specially created association. The second
requirement is strict compliance with the
formulation, technology and
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HO crasBaHe Ha pelenTypaTa, TEXHOJsIo-
rMsTa M ycroBusiTa 3a NPOW3BOACTBO,
onuncaHn B CboTBETHATa AOKYMEHTaLus, C
KOSITO ce McKa 3auimTa B Bplokcen.

LienTa Ha HacToslaTa paspa6oTka
€ Bb3 OCHOBA Ha MpPOy4YBaHE HAa HayuHu
ny6avkaummM M chbliecTeyBallaTa HopMa-
TUBHA 6a3a [a ce OTKPOAT M NpeAcTaBAT
CneunmuIHUTE TePMUHK, CBbP3aHM C
TEepMUHA , TPAAMLIMOHEH", a Taka CbLIo Aa
ce npoyyaT ¥ npeacTaBs HSAKOM OT Tpa-
OVLMOHHUTE GBLArapckM pacTUTeNHU Bu-
[IOBE 1 XpaHW OT pacTUTEesIeH NMPOW3Xof,
TEXHWTE CBOICTBA, XpaHWTeNHa LeHHOCT
U NPUMOXEHNE.

MATEPWNAN N METO4WA

OGeKT Ha pasrnexpaaHe ca HsKou
OT TpaguUMOHHUTE OGBbArapcku pactuTes-
HN BMAOBE N XpaHW OT pacTUTENEeH Mnpo-
n3Xof, TEeXHUTe CBOWNCTBAa, XpaHuTenHa
LLeHHOCT 1 npuioxeHue. 3a nocturaHe Ha
n3cnefosarenckara Les ca npoyvyeHn u
NoaIOXEeHN Ha CcucTemMaTuyeH aHanus
HayyHu nyénuvkaumm n HopmaTtvBHa 6a3a
(HaLMOoHaTHO M CHHO3HO 3aKOHO4ATEe/ICTBO).

PE3YJITATU N OBCBXXOAHE

1. TepmuHM n onpeperne-
HUA, CBbP3aHn C TPAANLNOHUTE pacTu-
TeNIHW BUAOBE N XpaHUTe OT pacTu-
TefieH Nnpousxon,

TpaauMumoHHW cypoBuHKU: Tpaawn-
LMOHHNTE CYpOBWHW Ca CYpPOBUHUTE,
N3MoM3BaHn B MUHA/IOTO U B HACTOALMA
MOMEHT CaMOCTOATE/THO UM KOMOBUHMpa-
HO KaTto KOMMOHEHTU C uaeHTudumumpaH
reorpatpcku npomsxod, KOUTO ca CbC
CBOWCTBa U CbCTaB, OTroBapsim Ha Aeli-
cTBawnTe M3nUCkBaHUA Ha CbH3HOTO U
HaumMoHasTHOTO 3akoHogaTencTso (Ribarova,
2007). KomnoHeHTUTEe B CbCTaBa UM
TpsbBa fa oTroBapsAT Ha U3NCKBaHMATA 3a
KauecTBO, 6€30MacHOCT (XMMUUecka, M1KpPO-

manufacturing conditions described in the
relevant documentation requesting
protection in Brussels.

The purpose of this study is to
present the achievements in the scientific
publications and the existing legal
framework to highlight the specific terms
associated with the term “traditional” as
well as to study and present some
traditional Bulgarian plant species and
foods of plant origin, their properties,
nutritional value and application.

MATERIAL AND METHODS

The objects of discussion are some
of the traditional Bulgarian plant species
and foods of plant origin, their properties,
nutritional value and application. In order
to achieve the research aim, scientific
publications and normative basis (national
and Union legislation).have been studied
and subjected to systematic analysis.

RESULTS AND DISCUSSION
1. Terms and definitions
related to traditional plant species and
food of plant origin

Traditional raw materials: Tradition-
al raw materials are the raw materials
used in the past and presently alone or
combined as components of identified
geographical origin that have properties
and composition that meet the require-
ments of the European (Alliance) and the
national legislation (Ribarova, 2007). The
ingredients in their composition must meet
the requirements of quality, safety
(chemical, microbiological and physical)

! Hapepn6a Ne 16 ot 14.09.2007 r. 3a NOAroToBKa M NpeAcTaBsHE Ha UCKaHUsITa [0 eBponeiickata Komucus
OTHOCHO 3eMefie/ICKNTe NPOAYKTU U XPaHW CbC 3alUTeHN reorpaddCkyi 03HaueHus.

2 Hapepn6a Ne 6 oT 5 maii 2011 r. 3a cneumuyHUTE M3NCKBAHUS MPY OCbLLLECTBABAHE Ha OuLMa/IHKA
KOHTPO/T BBbpXy ynoTpebarta Ha 3alumMTeHu reorpad)Cku 03HaYeHUs U XpaHu € TpaguLMOHHO cneuunduyeH

xapakrep.
30OB L 93, 31.3.2006 1.
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6uonormyHa 1M ¢m3nyHa) U ga ca B
CbOTBETCTBME C AeicTBamuTe XUrmeHHu
HOpMM ¥ MpaBwia 3a npepaboTka u
nponseoacTBo (Boyadzhiev and Markova,
1987).

TpagnumoHHa peuenTa: YHukan-
HOCTTa Ha TpaguuMOHHaTa peuenta e B
nogpo6HOTO OMUCaAHWETO Ha CbCTaBKUTE
M HauMHa Ha obpaboTka, nogpefeHn no
pefa Ha TAXHOTO U3MOM3BaHe M npeja-
BaHW OT MOKOJIEHME Ha MOKOJIeHne npes
roguHute (Ribarova et al., 2005).

HaunH Ha npowussoacTtso: [1pous-
BOACTBO W/Mnn npepaboTka Ha pactuTen-
HW NPOAYKTN TpsibBa Hanb/HO fa CbOT-
BeCTBa Ha W3NON3BaHWTE B MWHANOTO,
6e3 BK/Il0YBaHE Ha CbBPEMEHHW TEXHUKU
Ha o6paboTka. 3akoHO4aTesICTBOTO, CBbP-
3aHO C TPaAWLMOHHWUTE XpaHW U Mpous-
BOACTBOTO Ha pacTUTESIHU BuAoBe €
AMHaMn4yHo, Ho TpsibBa fa 6bae cbobpa-
36HO CbC CBLOTBETHUTE W3MEHEHUS W
[ONb/IHEHUS, cneuunyHM 3a KOHKPETHNSA
BMA"?. 3anasBaHeTo Ha HaLMOHa/IHUTE
TPagUUMOHHN pacTUTENHW BULOBE Lenun
Te fa 6bAaT npegnaseHy ot ummutaLuu, a
ToBa 06ycriaBA HeobxoAMmocTTa OT Cb3-
[JaBaHe Ha cucTema 3a perucrpaums Ha
HaLMOHA/THO U CbO3HO paBHuLLe (Hristov,
2017).

XpaHu € TpaguuUMOHHO cneundiv-
yeH xapakTep: CblLecTByBaT 1 ca Hopma-
TWMBHO perfiaMeHTUpaHn cnegHuTe Tpu Ka-
TEropMn XpaHu CbC CneundInyeH Xxapak-
Tep: 3alWUTEHO HaVMEHOBaHWE 3a Mpowus-
xog, (3HM); 3awmTeH no reorpadckn nNpms-
Hak (3IM); rapaHTMpaHa TpagULMOHHA
crneundguyHocT (FTC)3 (Irechek, 1974;
Ribarova et al., 2005; Hristov, 2017).

Heobxoanmo e no-gobpo TbIKy-
BaHe M passiCHABaHe Ha npeacTaBeHaTta
TEPMUHOMIOTUS B CbOTBETCTBUE C [Aeli-
cTBawara HopmatmBHa pamka. B peruc-
Tbpa Ha TpPaguLUMOHHWUTE XpaHu B EBpo-
nelickata Komucns MHOro maska 4act ot

and comply with the hygienic rates and
rules of processing and production
(Boyadzhiev and Markova, 1987).

Traditional recipe: The uniqueness
of the traditional recipe is in the detailed
description of the ingredients and the way
they are processed, arranged in order of
their use and passed down from
generation to generation over the years
(Ribarova et al., 2005).

Method  of  production:  The
production and/or processing of plant
products must fully correspond to those
used in the past, without the inclusion of
modern processing techniques.

Legislation on traditional foods and the
production of plant species is dynamic,
but needs to be adapted with appropriate
modifications and additions, specific to the
particular species4'5.

The preservation of national traditional
plant species aims to protect them from
imitations and this necessitates the
creation of a system of registration at
national and Union level (Hristov, 2017).

Traditional specific foods: There are
the following three regulated categories of
foods of a specific nature: Protected
Designation of Origin (PDO); Protected
Geographical Indications (PGI);
Traditional Specialties Guaranteed
(TSG)® (Irechek, 1974; Ribarova et al.,
2005; Hristov, 2017).

A  Dbetter interpretation and
clarification of the terminology presented
in line with the current regulatory
framework is needed. In the European
Commission’s Traditional Food Register,
very few products are classified under the

* Ordinance No 16 of 14 September 2007 on the preparation and submission of applications to the European
Commission on agricultural products and foodstuffs with protected geographical indications.

® Ordinance No 6 of 5 May 2011 on the specific requirements for the official control of the use of protected
geographical indications and food with traditional specific character.

®OB L 93, 31.3.2006 T.
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npoaykTuTe ca Knacudumuupadm nog
umeto ITC, a no-ronamara u4act oOT
XpaHuTe ca peructpmparun ¢ mapkata 30Tl
n 3HIM (Ribarova, 2007, Hristov, 2017).

I‘IpaanaTa 3a €TUKeTnpaHeTo ynec-
HABAT UAeHTMULMPaHETO OT NoTpebuTe-
NINTe Ha KayeCTBEHUTE XpaHu, Mnpousse-
JeHn no onpepeneHa TexHosorusa. B EC
uma paspaboTreHa usanocTHa MNonuTuka
Ha Ka4eCcTBOTO — 3alUNTEHU HAUMEHO-
BaHMWA, KOATO BK/IOYBA 3aLUMTEHN Hanme-
HOBaHMA 3a Mpou3xo[, 3aluUTeHu Treo-
rpadocky ykasaHusi U XpaHu ¢ TpaguLnoH-
HO cneuudmyeH xapaktep. OcHOBHaTa
uen e ga ce M3TbKHaT cneunduyHute
CBOWCTBA Ha OMNpegeneHn  TUMUYHK
NpoAyKTU Ha nasapa n Aa rn pasrpaHuyar
OT oCTaHanuTe B TbproBckarta mpexa
ype3 O3HayaBaHeTO UM CbC CUMBOUTE
Ha EBponelickata O6LWHOCT. 3awuTeHnTe
reorpapckun O3HavyeHus umart 3awmra Ha
npaBa Ha WHTeNekTyasHa COGCTBEHOCT
(Pashova, 2015).

name of GTS, and most of the food is
registered under the PGI and PDO brand
(Ribarova, 2007, Hristov, 2017).

Labelling rules make it easier for
consumers to identify quality food
produced by a particular technology. A
comprehensive Quality Policy — Protected
Designations including Protected
Designations  of  Origin,  Protected
Geographical Indications and Traditional
Specific Foods has been developed in the
EU.

The main objective is to highlight the
specific properties of certain typical
products on the market and to distinguish
them from the others in the market by
signifying them with the symbols of the
European Community. Protected

Geographical Indications have protective
intellectual
2015).

property rights (Pashova,

dur. 1. CneynanHu nora Ha EC, o3HayeHUA Mo cxemara 3a KayecTBo'
Fig. 1. Special EU logos, designations of the quality scheme®

Bbpxy onakoBkaTa Ha NpoaykTuTte,
CBbp3aHN C AafeH reorpadiCkv npous-
X0f, ce NocTaBAT crneunasHo noro Ha EC
(Purypa 1.): 3aluMTEHO HAUMEHOBaHME 3a
npousxoq (3HM), 3awmTeHo reorpadcko
ykasaHue (3IY), a 3a Te3n, Kouto ca

A special EU logo (Figure 1) shall
be affixed to the packaging of products of
a given geographical origin: Protected
Designation of Origin (PDO), Protected
Geographical Indication (PGIl), and those
prepared or produced by traditional way:

? PEFNAMEHT 3A W3MB/AHEHUE (EC) Ne 668/2014 HA KOMUCWATA ot 13 toHn 2014 rogvHa 3a
onpefensiHe Ha npasuna 3a npuiaraHeTo Ha PernameHT (EC) Ne 1151/2012 Ha EBponeiickusi napnameHT v
Ha CbBeTa OTHOCHO CXEMUTE 3a KauyeCTBO Ha CEefICKOCTOMaHCKMTe NPoAyKTY 1 XxpaHn O6H. L OB. 6p.179 ot

19 KOHuM 2014r.

8 COMMISSION IMPLEMENTING REGULATION (EU) No 668/2014 of 13 June 2014 laying down rules for
the implementation of Regulation (EU) No 1151/2012 of the European Parliament and of the Council on
agricultural product quality schemes. Published L OB. No. 179 of 19 June 2014.
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NPUroTBEHN WM NPoOU3BeLEeHN No Tpaau-
UMOHEH HAYMH: XpaHa € TPafiLyOHHO
cneumdguueH xapaktep (XTCX)".

XpaHa ¢ TpaguuMoHHO cneuundu-
yeH xapakTep (XTCX) e cneuuduyeH
NPOAYKT NN XpaHa, KOWTO: a) e pesynTtar
OT Ha4YMH Ha MPOU3BOACTBO, NpepaboTka

food with Traditional specialty guaranteed
(TSG)™.

Traditional Specific Food (TSG)
describes a specific product or food that:
(a) results from a method of production,
processing or composition that conforms

0 OueHka Ha O6LaTa cefickocTonaHcka nosIMTuka OTHOCHO 3alUTeHN HauMeHoBaHWsA 3a npousxog, (SHIM) n

3alunTeHu reorpadckm ykasarus (3y). 2008, London Economics.

1° Norosop 3a (hyHKUMOHMPaHETO Ha EBponelickus cbios (APEC)

" pernamenT (EC) Ne 1151/2012 Ha EBponelickus napiiaMeHT 1 Ha CbBeTa OTHOCHO CXeMUTE 3a KauecTBO

Ha CenCKOCTONaHCKTe NPOAYKTU U XpaHu.

2 Divino - https://www.divino.bg/encyclopedia/maspyy,

% Bbarapcku checTvBan Ha crveara - https:/festivalnaslivata.com/bg/za-slivata/about-plum/61-slivata.htm|

1 Na sawmtum GbArapckus BKyc: Peceneluku BogeH nyk, 2016 - http://www.mnekov.eu/bg-taste/da-

zashtitim-bulgarskiia-vkus-reseleshki-voden-luk.html

1 Kyntypa Ha BogHusa nyk — BTOpa 4acT - http://www.menumag.bg/za-hranata/statii/kultura-na-vodniya-luk-

vtora-chast

* Nla 3awumtum 6bArapckus BKyc: KypToBckiM po3oB gomart, 2016 - http://www.mnekov.eu/bg-taste/da-

zashtitim-bulgarskiia-vkus-kurtovski-rozov-domat.html

7 fa sawmTim 6bnrapckus Bkyc: KyptoBcka kanus, 2016 - http://www.mnekov.eu/bg-taste/da-zashtitim-

bulgarskiia-vkus-kurtovska-kapiia.html

18 Kak ja no3HaeM UCTUHCKNA CMUASHCKM dhacyn - https://trud.bg/kak-fa-no3HaeM-NCTUHCKUA-CMUNSIHCKU-ha/

% pBeTBUM - hitps://lechenie.bg/fastatsi

20 [vpekunss Ha npupogeH napk CrtpaHgxa |3awwteHn BuaoBe CTpaHmKaHCKM (KPUMCKW) Yaid -

http://www.strandja.iag.bg/protected/lang/1/id/108/species

2 Bunkute B CTpaHmpka — KajlyHa, CTpaH[pKaHCKu uvali, AbAroNnuctHa MeHTta, 2017 -

http://pchelendar.com/6unknTte_B_CTpaHmka_kasyHa_ CTpaHpKaHCKM_Yail_AbaronmctHa_meHTa-1290.html
Bbnrapckata MacnogaiiHa posa, LeHHa CbCTaBka 3a 34paBe W Kpacota - http://apteka-

optima.com/185/6unkn/718/HoBuHa/6bArapckaTa-mMacnofarHa-posa-LeHHa-cbCTaBka-3a-34pase-n-kpacora/

% PEIMMAMEHT (EO) Ne 510/2006 HA CBBETA OTHOCHO 3akpunaTta Ha reorpadiCki yKasaHus W

HavMeHOBaHUs 3a Mpou3xos Ha 3emefesnickv npoayktu n xpauu (2 ) ,BBJITAPCKO PO30OBO MAC/O*

gBULGARSKO ROZOVO MASLO) EO Ne: BG-PGI-0005-01050 — 26.10.2012 r. 3r'yY ( X ) 3HM

“ Evaluation of the Common Agricultural Policy on Protected Designations of Origin (PDO) and Protected

Geographical Indications (PGI). 2008, London Economics.

% Treaty on the Functioning of the European Union (TFEU)

% Regulation (EU) No 1151/2012 of the European Parliament and of the Council on schemes for the quality

of agricultural product and foods.

%7 Divino - https:/iwww.divino.bg/encyclopedia/maspyg,

%8 Bulgarian Plum Festival - https:/festivalnaslivata.com/bg/za-slivata/about-plum/61-slivata. html

% protecting the Bulgarian taste: Resell Water Onions, 2016 - http://www.mnekov.eu/bg-taste/da-zashtitim-

bulgarskiia-vkus-reseleshki-voden-luk.html

% Water Onion Culture - Part Two - http://www.menumag.bg/za-hranata/statii/kultura-na-vodniya-luk-vtora-

chast

% To protect the Bulgarian taste: Kurtovski pink tomato, 2016 - http://www.mnekov.eu/bg-taste/da-zashtitim-

bulgarskiia-vkus-kurtovski-rozov-domat.html

% To protect the Bulgarian taste: Kurtovska kapia, 2016 - http://www.mnekov.eu/bg-taste/da-zashtitim-

bulgarskiia-vkus-kurtovska-kapiia.html

¥ How to distinguish the real Smolyan beans - https://trud.bg/kak-Aa-no3HaeM-nCTUHCKNUA-CMUISHCKN-ha/

% peanuts - https://lechenie.bg/fastatsi

% Directorate of Nature Park Strandzha | Protected varieties Strandzha (Crimean) Tea -

http://www.strandja.iag.bg/protected/lang/1/id/108/species

% Herbs in Strandzha - Kaluna, Strandzha Tea, Long-leaved Mint, 2017 -

http://pchelendar.com/6unknTe_B_cTpaH[ka_kaslyHa_CTpaHDKaHCKM_Yail_AbaronmctHa_MeHTa-1290.html
The Bulgarian oil rose, a valuable ingredient for health and beauty - http:/apteka-

Osptima.com/185/6l/|l'lKI/I/718/HOBVIHa/6‘bl'|rapCKaTa—MaCﬂO,CI,aVIHa—p03a—Ll,eHHa—C'bCTaBKa—3a—3,qpaBe—l/I—KpaCOTa/

% COUNCIL REGULATION (EC) No 510/2006 on the protection of geographical indications and

designations of origin for agricultural products and foodstuffs (2) BULGARIAN ROZOVO MASLO EC No:

BG-PGI-0005-01050 - 26.10. 2012 PGI (X) PDO.
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WNM CbCTaB, KOUTO CbLOTBETCTBAT Ha
TpaAuLMOHHA MpakKThKa 3a To3W NPOAYKT
UNn Ta3un xpaHa, uam 6) e nponssedeH ot
CYPOBMHN WNN CbCTaBKW, KOUTO Tpaau-
LMOHHO ce u3nonssaTt 3a Hero. lMpu xpa-
HWUTE C TPaSULUMOHHO cneumduyeH xapak-
Tep HAMa Bpb3ka C reorpadckara 06-
nacrt. ,TpagvunmoHeH* o3HavyaBa [okasa-
Ha ynoTpeba Ha BbTpPeLHUA nasap 3a
nepuog, KOMTO NO3BONsABa NMpegaBaHe OT
NoKoJiIeHMe Ha nokoneHue. To3n nepuop,
e Haii-manko 30 roguHu. ,CneuudmyeH
xapaktep* o3HayaBa xapakTepHuTe cne-
UnhnKnM Ha NPOM3BOACTBOTO, KOUTO OT/IN-
yaBaT ACHO TO3M MPOAYKT OT ApYyru no-
[OGHU NPOAYKTY OT ChLyaTa Kateropus.

He3agb/mKUTeHUAT  TepMUH  3a
KauyecTBO ,MMIaHVHCK/ NPOAYyKT" ce us-
nosi3Ba camo 3a onucaHue Ha NpoayKTU-
Te, npefHa3sHayeHW 3a KoHcymauus oT
yoBeka, BK/IOYEHW B cnucbka B lMpwuno-
XeHue | KbM ,EI,(DEClO, 3a KouTO: @) efHo-
BPEMEHHO 1 CYpOBUHUTE, U dypaxuTe 3a
CEJICKOCTOMAaHCKMTE XXUBOTHU Npousnnsar
rMaBHO OT M/IAHWHCKX paiioHn; 6) npu
npepaboTeHnTe NPoAyKTK, NpepaboTkaTa
CblLO Ce M3BbPLUBA B NMAHWHCKN palio-
HW. TNaHWHCKUAT NPOAYKT MOXe fa 6bae
OT >KUBOTWMHCKM MPOU3X0[4, pacTtutesneH
npon3xoa unu NPoAyKT Ha N4enapcTeoTo.
Jloroto Ha EC 3a 6nonornyHo 3emegenne
MOXe [la ce MnocTaBs Ha BCUYKM npensa-
pUTENHO NakeTupaHy 6UoNOrMYHU XpaHu-
TeNnHW npoaykTu, npousseneHn B EC, karo
rapaHTipa, Ye Te OTrOBapsT Ha cTaHzap-
TUTe Ha EC 3a 6MO/I0MYHO NPON3BOACTBO .

B kpas Ha 2012 r. B EC ca peruc-
TpypaHn 1138 npogykTta kato 3HI, 3ry
win XTCX, BKIHOUUTESTHO LUAMMAHCKOTO
(3HIM), napmckaTa WwyHka (3Y) un bupara
Nbo3 (XTCX). B Bbarapusa ca peructpu-
paHu: TpaAWLMOHHMAT GbArapcku CypoBO-
CylleH MeceH npoAykT [OpHOOPSXOB-
CKUAT CY[)KYK, BNMCaH B perncrbpa Ha
3HIM n 3ry npes 2011 r.; HaMeHOBaHMA-
Ta Ha JlykaHka T[laHariopcka n dune
EneHa HocAaT 3Haka Ha EC 3a XTCX, a
BbnarapckoTo po30BO Mac/io HOCKU 3Haka
Ha EC 3a 3I'Y ot natoto Ha 2014 r.
(Tsvetkov, 2014)

to traditional practice for that product or
foodstuff, or (b) is manufactured from raw
materials or ingredients which are
traditionally used for it. Traditional
specific foods have no connection with
the geographical area. "Traditional"
means proven use in the domestic
market for a period that allows
transmission  from generation  to
generation. This period is at least 30
years. 'Specificity’ means the
characteristic features of production
which clearly distinguish that product
from other similar products of the same
category.

The optional quality term "mountain
product” is used only to describe the
products intended for human
consumption listed in Annex | to the
Treaty on the Functioning of the
European Union (TFEU)25 for which: (a)
both raw materials and feed for farmed
animals originate mainly from mountain
areas; (b) in the case of processed
products, processing is also carried out in
mountain areas. The horticultural product
may be of animal origin, vegetable origin
or beekeeping product.

The EU Organic Farming logo can be
placed on all pre-packaged organic food
products produced in the EU, ensuring
that they comply with EU organic
production standards?®.

At the end of 2012, 1138 products
were registered in the EU, such as PDO,
PGl or TSG, including Champagne
(PDO), Parma ham (PGI) and Goose
beer (TSG). In Bulgaria are registered:
the traditional Bulgarian raw-dried meat
product Gornooryahovski sudjuk,
registered in the PDO and PGI register in
2011; the names of Lukanka Panagurska
and Fille Elena bear the EU sign for the
TSG and the Bulgarian rose oil bears an
EU logo for the PGI from the summer of
2014 (Tsvetkov, 2014).
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2. TpagnumMoHHU 6brap-
CKWN pacTUTesIHN BNA40BEe

'po3ge copT ,,MaBpyn”. po3ge
Ce Hapuyart nnofoBeTe Ha pacTeHusaTa ot
popa Vitis. MaBpyabT € TpaguunoHeH
6BbArapcky 4epBeH BUMHEH COPT rpo3fe,
€[\H OT Hall-CTapuTe U cuuTaH 3a eguH
OT Hal-UeHHWTE W BUCOKOKA4YeCTBEHU
copToBe. Toli e cTap MECTeH COpT, KONTO
ce cpella oule B 'bpuus, a BEPOATHO U B
MakefoHusa, n becapabus. Y Hac e
pasnpocTpaHeH rnaBHO B Tpakuiickara
Hu3MHa — MnNoBAMBCKO (Hai-Be4vye OKOJSI0
AceHoBrpag) 1 no-masko B Nasapmkuiu-
KO n CTaposaropcko, B FOXXHOO6BArapckms
no3apcku palioH. 3aema He3HauuTesieH
OAn OT n/owTa Ha YepBeHUTE BUHEHWU
nossa. Cpewa ce mMakap M orpaHU4YeHo u
no HXKHOTO 6barapcko YepHomopue —
paiioHa Ha Byprac n I'I0M0p|/|e12.

MnogoseTe HamupaT NPUNOXeHne
3a Npou3BOACTBO Ha BUCOKOKAaYeCTBEHO
BMHO. MaBpyf e eguH OT Hali-LeHeHute
MECTHM COpTOBE 3a MPOM3BOACTBO Ha
yepBeHu BMHA. 3axapHoOCTTa Ha rpo3aeTto
06MKHOBEHO € Mexay 17 Ao 23, noHsikora
24°, a TUTpyemara KACe/IMHHOCT e oT 6,1
£0 10,7 g/dm®.

KiocTeHauncka cuHA  cnuvea.
Cnueata (Prunus domestica) e oBollHa
KynTypa. KiocteHgunckara cMHA c/vBa e
OCHOBEH COpT B HallaTa cTpaHa. M3Bec-
TeH e noA umeto 3MMmHa cnvBa nnn Ma-
xkapkuHa. OTriexgaH e owe ot 17-18
BEK Hapef C ronisiM 6poli MEeCTHU pakue-
HN copTtose. lpu 3HAYMTESTHOTO YBENN-
yaBaHe Ha NNOLWWUTE Ha C/IMBOBUTE Ha-
caxieHuns cnep Nbpeata cBETOBHA BOA-
Ha copTta KiocTeHauncka cuHsa crvea no-
Niyyasa oLlle Mo LWMPOKO pasnpocTpaHe-
Hue (lliev et al., 1985).

B 100 rpama oT nnogoseTte ca
yctaHoBeHu okoso 30 kanopun. Cbabp-
XaHueTo Ha BogaTa e 87 %, 3axap (9 %),
nektmHosy BellectBa (0,8 %), 6enTb-
ynHm BewecTBa (0,8 %), yenynosa (0,5
%). OT opraHVYHUTE KMCennHu npeobna-
faBa si6bnyHata (1,3 %), BUTaMUHN By,
B,, PP, C (10 mg %) n npoButamuH A. OT

2. Traditional
plant species

Bulgarian

Grape variety “Mavrud”. Grapes
are called fruits of plants of the genus
Vitis. Mavrud is a traditional Bulgarian red
wine grape variety, one of the oldest and
considered one of the most valuable and
high quality local varieties. It is an old
local variety that is still found in Greece
and probably in Macedonia and
Bessarabia. It is distributed mainly in the
Thracian Plain — Plovdiv (mostly around
Asenovgrad) and less in the regions of
Pazardzhik and Stara Zagora, and in the
South-Bulgarian wine region. It occupies
an insignificant share of the area of red
wine vineyards. It is encountered, though
limited, along the southern Bulgarian
Black Sea coast - the region of Burgas
and Pomorie?’.

The fruits are used to produce
high-quality wine. Mavrud is one of the
most valued local varieties for the
production of red wines. Grain sugar is
typically between 17 to 23, sometimes
24°, and the titratable acidity is from 6.1
to 10.7 g/dm®.

Kyustendilska blue plum. Plum
(Prunus domestica) is a fruit culture. The
Kyustendilska blue plum is a major
variety in our country. Known as the
Winter Plum or the Madjarginia. It has
been grown since the 17"-18" centuries,
along with a large number of local rakia
varieties. With the significant increase in
the plum areas after the First World War,
the variety of Kyustendilska Blue Plum is
even more widely distributed (lliev et al.,
1985).

In 100 grams of plum fruit are
found about 30 calories. The water
content is 87%, sugar (9%), pectin
(0.8%), protein (0.8%), cellulose (0.5%).
The predominate organic acid is the
apple acid (1.3%), vitamins By, B,, PP, C
(10 mg%) and provitamin A. Mineral
substances contain salts of sodium,
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MUHEpasTHUTE BeLecTBa Ce CbAabpXar
COMN Ha HaTpus, Kanus, MarHesus, doc-
opbT 1 XKEeNA30TO € 060 CbAbpPXKaHNE
okoso 2,1 mg %.

Mnopgosete Ha KrocTeHaunckaTa
CVHA C/iMBa Ca MHOrO LIEHHW KakKTo 3a
KOHCyMauus B NMPACHO CbCTOSHUE, Taka U
3a npepaboTtka (3a cylleHe, 3a NPOuU3-
BOZCTBO Ha MN/040BY Y1 N040BO-3axapHu
KoHcepBM). CbluecTBEH HedocTaTbK Ha
TO3W COPT e ronAmara nogart/iMBoCT Ha
60necT 1 Bb3AyLHA Cylla, KakTo 1 Hesa-
[OBONUTENHATA efjpuHa Ha niogoseTe™,

Pecenewkun BogeH nykK. JlykeT
(Allium cepa L.) ce oTrnexaa B U OKOJO
c. Peceneu, koeto ce Hamupa B o6nact
lMneBeH. KayecTBOTO W XapakTepHUAT
BKyC Ha Pecenewkus nyk ce obycnassT
OT 06WNIHOTO MosvMBaHe C Boja Ha
HacaxaeHuATa.

Pecenewknat BoAeH /YK € CbC
3aKpbr/IeHU [1aBK, KOUTO Bapupar no
hopma. LIBeTbT e XbATo-kadpsaB uau
po30BO-NunaB. JIyKbT € C KPexKu, COYHU
MececTn nocnu. BKyCbT e cBex, Hento-
TUB, crnagHunkas. Moaxoasll e 3a ANpPeKT-
Ha KOHCymauusa B MNPACHO CbCTOAHUE
(nucTa n nykoBuuM), NPUrOTBSAHE Ha ca-
nartu, actva n gp. 3apagu BKYCOBUTE MY
CBOICTBA, MECTHUTE XOpa HsKora ca ro
Hapuyanu ,pecesiellko cupeHe®. Pece-
NeLWKnAT BOLEH /YK € U3BECTEH C Jleyeb-
HWTE CK CBOICTBA 3a CbpLEeTo, apTepuu-
Te N ¢ TPpaguuMOHHOTO O06LLoYKpenBsaLlo
JelicTBMe BbpXy MMyHHaTa cuctema .

CbXxpaHaBaHETO Ha MEeCTHUTe cop-
TOBe e BaXHa 3ajaya, KOATO e CBbp3aHa
C ocurypsisaHe Ha XpaHuTesiHa He3aBucu-
MOCT, BBb3MOXHOCTW 3a afjantauuns Ha
3emMefenveTo KbM KIMMaTUYHUTE Mpo-
MEHW, WKOHOMWYECKN W3rofdHW MOoAXOAM
3a KOHTPON Ha BpeguTenurte U KayecTso-
TO Ha rnoysara, 3anasBaHe Ha JsioKasiHaTa
KynTypa v TpaguumoHHUTe 3HaHuA. Pece-
NewKnAT BOAEH /YK € W3K/IUYNTESTHO
CBbp3aH C NOYBEHO KNNUMATUYHUTE YCIIO-
BMA Ha paiioHa. ToBa € OCHOBHaTa
npuyrHa, nopagu KoaTa TO3W 3eeHUyK e
onpefesieH kaTo NoAXoAALl, KaHaMAaT 3a
3alWMTEeHO HaVMeEHOBaHWe 3a MPOn3Xo[

potassium, magnesium, phosphorus and
iron with a total content of about 2,1
mg%.

The fruits of Kyustendilska blue
plum are very valuable both for fresh
consumption and for processing (for
drying, for production of fruit and fruit-
sugar cans). A significant drawback of
this variety is the high susceptibility to
disease and air drought, as well as the
unsatisfactory size of the fruit®®.

Resell water onion. The onion
(Allium cepa L.) is grown in and around
the village of Reselets, which is located in
the Pleven region. The quality and typical
taste of Resell's onion is determined by
the abundant watering of the crops.

Resell water onions have rounded
heads that vary in shape. The colour is
yellow-brown or pink-purple. The onion
has tender, juicy fleshy scales. The taste
is fresh, dazzling and sweet. It is suitable
for direct consumption in fresh state
(leaves and bulbs), preparation of salads,
dishes, etc. Because of its taste
properties, local people have once called
it “Resellers’ cheese”. Resell water onion
is known for their curative properties for
the heart, arteries, and with the traditional
general-acting on the immune systeng.

Preservation of local varieties is an
important task, which is to ensure food
independence, opportunities for
adaptation of agriculture to climate
change, cost-effective approaches to pest
control and soil quality, preservation of
local culture and traditional knowledge.
Resell water onions are extremely
associated with the soil's and climate
conditions of the region.

This is the main reason because of which
this vegetable has been identified as a
suitable candidate for a protected
designation of origin (PDO). This status
will protect it from possible counterfeits

246



(3HIM). OcBeH, 4Ye we ro npeanasu oOT
Bb3MOXHM hanwmdukauymm, To3m cTaTyT
LLle NMOMOrHe N KpalHWUTe KIIMEHTU BUHArK
[ia noslyyasat copTa yK, KOUTO ThpCsT .

KypToOBCKM po30oB gomaT. [Npes
1896 r., B KypToBO KOHape ce otrnexapar
MbpBMTE pPaHHW YepBeHW JomMaTn B
Bvnrapusa, npeHeceHn ot Lapurpag,.
KypTOBCKMAT po30B AoMaT npeacTasnsisa
OT eAbp A0 MHOro eabp gomart (Solanum
lycopersicum L.) ¢ HACMTEHO PO30B LBAT.
MpoaykumaTa e npegHasHavyeHa 3a npska
KOHCyMauus, HO e noaxogsawa u 3a
KOHcepBupaHe. KypToBCKMTE pO30BMU [0-
MaTV ca OCHOBEH KOMMOHEHT B CbCTaBa
Ha NITeHuuuTe, MpPUroTBAHM B paioHa
Nno pasnyHM MeCTHU peLenTu.

CopTbT ce oTrnexga B KypToBo
KoHape n cbcegHute cena (Hoso ceso,
WMoakum Tpyeso, TpuBoguuu — T. Hap.
Kpnunmcko none Ha [opHOTpakuiickata
HM3MHa). PalioHbT e paBHUHEH c 6orata
3emefesicka UCTOpUs U € efanH OT Hali-
U3BECTHUTE CbC 3E/1EHYYKONPOU3BOA-
CTBOTO cu B Bbnrapus.

Mnogosete ca C HenpasuiHa
3aKpblnieHo-chepnyHa  copma, Neko
cnnecHatu, cpegHo opebpeHn. MHoro
efpn, cpegHo Ternio — 300-500 g, kato
umMa M egUHMYHM EeK3eMMnaspu c Tersio
Hag 1 kg, nnogoBeTe ca cpeaHo TBbpAW,
NAbLTHW, He HanykaHw. lMnogoseTe npu
y3psiBaHe ca C paBHOMEPHO W UHTEH3B-
HO pO30BO oOuBeTsBaHe. Ha Bkyc goma-
TUTe ca cnagky, COYHU, C MPUATEH AoMa-
TEH apoMart ¥ OT/IMYHU BKYCOBW CBOIACTBA.

MpoBegeHn u3cnegBaHUsa f[okKas-
BaT, Ye CyxXOTO BELIECTBO Ha gomaTute
oT copT ,KypToBCKM po30B gomar* e no-
BMCOKO B CpaBHEHWE C Apyrn 6barapcku
coptoBe po3oBMm gomatu.  CyxoTo
BewecTBo npu copTt ,KypToBCkn po30B
jomar” e cpaBHUTENHO BUCOKO 6.5 Re
(%), pokato npu copT ,Po3oBO cbpue”
CYyXOTO BellecTBo e 5.2%, T.e. pasnukara
e okono 20% B nosiza Ha gomartuTte OT
copT ,KypToBCKM po3oB gomat“’. Tosa
ce oOTpassiBa CbLECTBEHO  BbpXY
BKYCOBWTE CBOWCTBa Ha gomatuTe.

Mpe3 2014 roguHa poO30BUAT A0-

and help end customers always receive
the onion variety that they are looking
for®.

Kurtova pink tomato. In 1896, in
Kurtovo Konare, the first early red
tomatoes in Bulgaria were brought from
Constantinople. Curtovo pink tomato is
from large to very large tomato (Solanum
lycopersicum L.) with a deep pink color.
The product is intended for direct
consumption but is also suitable for
canning. Curtovo pink tomatoes are a
major component in the composition of
lutenitsa made in the region by various
local recipes.

The variety is grown in Kurtovo
Konare and the neighboring villages
(Novo Selo, Joakim Gruevo, Trivoditsi —
the so-called Krichim Field of the Upper
Thracian Plain). The area is flat with rich
agricultural history and is one of the most
famous for its vegetable production in

Bulgaria.
Fruits have irregular rounded-
spherical shape, slightly flattened,

moderately ribbed. They are very large,
with medium weight — 300-500 g, with
single specimens weighing over 1 kg, the
fruits are medium hard, dense, not
cracked. The ripened fruits have a
uniform and intense pink coloration. The
taste of the tomatoes is sweet, juicy, with
a pleasant tomato flavour and excellent
taste properties.

Studies carried out prove that the
dry matter of tomatoes of the Kurtovsky
pink tomato variety is higher compared to
other Bulgarian varieties pink tomatoes.
The dry substance of "Kurtova pink
tomato" variety is relatively high 6.5 Re
(%), while in the variety “Pink Heart”, the
dry matter is 5.2%, ie. the difference is
about 20% in favor of tomatoes of the
variety “Kurtovsky pink tomato™!. This
has a significant impact on the taste
properties of tomatoes.

In 2014, the pink tomato from
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mart oT KyptoBo KoHape e peructpupaH B
CBeToBHaTa CbKPOBMLIHULA Ha BKYCO-
BeTe. B HacToAWMA MOMEHT NpPOU3BO-
AvTenute Ha To3W copT gomatu ce 6opart
3a npusHaBaHeTo My u OT EBponelickus
Ccblo3. ToBa Le rapaHTupa npomsxoga My
B €BPOMECKNS PETUCTBP Ha 3alluUTeHNTe
HanmeHoBaHuA (Paskova, 2017).

KypToOBCKa kanusa. TpaguumMoHeH
copt nunep (Capsicum annuum L.) tvn
Kannsa, nogxofsw, 3a npou3BOACTBO Ha
oTKpuTO. COpPTHT € NnoAxoasLy, 3a cpefHo
paHHO M KbCHO NPOWM3BOACTBO. lMpoayk-
umATa e npefHasHavyeHa 3a KoHcymauus
B MPACHO CbCTOsHME W npepaboTka
(oCHOBHO 3a neyeHe, MapvHoBaHe, Mpo-
W3BOACTBO Ha 3€/IeHYYKOBM KOHCEPBU —
nopeTa, NoTeHnua n ap.). CopTbT Tpa-
OMUMOHHO ce oTrnexaa B MN10BAUBCKO —
KyptoBo KoHape, HoBo ceno, Tpusoguum
n Op., B HAKou cena B [MMasapmkuilka
06nacT, B HAKOW cenla oKoso Kbpaxanu,
Xackoso u ap*’.

CMmunnaHckn  pacyn.  ®acynsT
(Phaseolus vulgaris) e 6uonormyeH Bug,
pacTeHne OT cemeilcTBO  bob6osu
(Fabaceae). CmunsHckn 606 (CMUNAHCKN
hacyn) ce HapuyaT cemeHaTa OT pacTe-
HMeTo doacyn. Toil e egnH OT MasikoTo
6BbArapcky XpaHu, 3alUTeHN ¢ NaTeHT 3a
CNOBHA Mapka, Kacaella OTrnexgaHeTto
My B obnacTtta Ha ropHoOTO nopeuyve Ha
peka Apga. MecTHUTE XUTenu ro Hapu-
yart ¢ umeTo pacynbosula. TpaauuumTe
3a oTrnexgaHe Ha dhacyn B paiioHa
patupat ot noseye ot 250 roguHu. Cnie-
UMnMyHMTE NOYBEHM YCNOBUSA, BUCOKaTa
B/IXXHOCT Ha Bb3ayxa, 06ycnoseHa OT
62m3ocTTa Ha peka Apfa, Temnepartyp-
HUTE rpaHuLM M KavyecTBOTO Ha BOAara,
XapakTepHu 3a palioHa Ha cesio CMUSH,
ca noaxosaLm 3a oTrnexgaHe Ha dacysn.
CMUNAHCKUAT hpacyn npuTexasa yHUKa-
NleH BKYC U € MN3BecTeH Kakto B bbra-
pusa, Taka U B 4ykbuHa. MeToabT Ha
oTrnexjaHe TpaAuLMOHHO ce e 3anasusi
C nokoneHws Hapepn. HacaxneHusita ce
obpaboTBaTt pbYHO, TOPU CE C ecTeCTBEH
obopckn TOp. loguwHO B palioHa ce
otrnexpat Ao 30 ToHa CMUNAHCKK dhacyn.

Kurtovo Konare is registered in the World
Treasure of Flavors. At present, the
producers of this tomatoes variety are
also struggling for recognition by the
European Union. This will ensure its
origin in the European Register of
Protected Designations (Paskova, 2017).

Kurtovska kapia.  Traditional
variety (Capsicum annuum L.) type Capia
is suitable for open-air cultivation, for
medium early and late production. The
production is intended for fresh
consumption and processing (mainly for
baking, marinats, production of canned
vegetables — puree, lutenitsa, etc.).

The variety is traditionally grown in
Plovdiv — Kurtovo Konare, Novo Selo,
Trivoditsi and others, in some villages in
Pazardzhik region, in villages around
Kardzhali, Haskovo and others®*.

Smilyan beans. The bean
(Phaseolus vulgaris) is a plant species of
the Fabaceae family. Smilyan beans are
called the bean seed.

It is one of the few Bulgarian foods
protected by a patent for a word mark
concerning its cultivation in the area of
the upper valley of the river Arda. The
locals call it with the name of fasuluvitsa.

Bean breeding traditions in the area date
back more than 250 years. The specific
soil conditions, the high humidity due to
the proximity of the Arda river, the
temperature limits and the quality of the
water typical of the Smilyan region are
suitable for bean cultivation.

Smilyan beans have a unique taste and
are famous both in Bulgaria and abroad.

The method of cultivation has traditionally
been maintained for generations.
Plantations are manually handled with
natural manure. Annually, around 30 tons
of Smilyan beans are grown in the region.
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CMmunsiHCknaT 606 Bupee B palioHa
Ha ceno CMWIAH, KakTo M CcbCcegHute
Mornnvua n Apga, Hamupatlum ce B paiio-
Ha Ha roOpHOTO TeyeHue Ha peka ApgJa.
PaloHBbT Ha oTrnexpgaHe ce xapakrepu-
3Mpa C NNAaHWHCKN KIUMart, npu KOWTo
€CEHHO-3VIMHUAT Ce30H e CpaBHUTENHO
MeK, a IATOTO e xnagHo. [pyrn dhakropu,
KOMTO npepgonpeaensar 4o6poTo KavyecTso
Ha CMUISAHCKMA dhacyn, ca HagmMmopckarta
BMCOYMHA W BMIAXHOCTTA Ha Bb3gyxa.
O6nacTTa, B KOAATO BUpee pacTeHueTo, e
C HagmMmopcka Buco4vmHa ot 820 go 875 m.
Temneparypute ca ymepeHu. [lpu
noseye oT 33 °C uBeToBeTe Ha dhacyna
nperapaT 1 okansar.

M3BecTHW ca gBe  OCHOBHMU
Pa3HOBUAHOCTM Ha CMUNSHCKMA dhacyn:

- Eabp  (Pacynesuuya-cMUIAHCKA
eabp). LiBeTbT Ha 606eHUTe 3bpHa e 65N
W MbCTBLP, Bapupall, OT YepeH 40 CBEeT/o-
nvnas. TpagyuMoHHO Tasu dopMa Ha
CMUNSAHCKMA 606 ce M3non3Ba OCHOBHO
3a canartu u 3a naHvpaHe.;

- ApebeH (CmunaHcku chacyn gpe-
6eH). 3bpHaTa ca 3Ha4uTesIHO No-ApebHu
OT npegxogHus, kato npeobnagasar
cBeT/iokapaBUTE 3bpPHA C TbMHOKa(ABU
1 NoYTN YepHu usnum (Stoyanova, 2012).

[parta Bumga 606 ce oTnuyasat oT
BCUYKM OCTaHasIM Mo YHUKaSTHUTE LLapKu.

TPaguLMOHHUAT HAUMH Ha OTINEX-
JaHe Ha (pacyna rapaHTupa cneyudony-
HWTE BKYCOBW CBOICTBA — M/TbTHOCT, Mac-
JIEHOCT U BUCOKO 6eNTbYHO ChAbpXKaHMe.

NctuHeknat CmunsHckn dpacyn e
CbC 3aliuTeHa C/I0BHa mapka 1 reorpad-
Ckn npousxon ot 2007 r. u € yab/ikeHa
3awmra go 2024 r., Asete pasHOBUAHOC-
Tn chacyn ce npegnaraTr CbC CrneumanHo
pa3paboTeHun eTukeTn. B obxBarta Ha pe-
rmcTpaumsaTa ca LWecT pasHOBUAHOCTU —
TPY OT ApebHWA 1 Tpu OT efpusa canarteH
thacyn™®.

CafoBCKNA (PBCTBK. PBLCTHKBLT
(Arachis hypogaea) e BuA efHOroguULLIHO
TPEBUCTO pacTeHne oT e4HOMMEHHUA POS,
®beThK (Arachis) ot cemelictBo bo60BM.

Mpe3 1926 r. pbCTbLUMTE 32 NPHLB
MbT ca perncTpupaHyu Karto Kyntypa y

Smilyan beans grow in the region
of the village of Smilyan, as well as the
neighboring Mogilitsa and Arda, situated
in the area of the upper reaches of the
river Arda. The area of cultivation is
characterized by a mountainous climate
where the autumn-winter season is
relatively mild and the summer is cool.
Other factors that determine the good
quality of Smilian beans are altitude and
humidity of the air. The area where the
plant grows is at an altitude of 820 to 875
m. Temperatures are moderate and cool
in the summer. At more than 33 °C the
bean blossoms burn and fall off.

There are two main varieties of
Smilyan beans:

e Large (Fasuluvitsa-Smilyan big).
The color of the beans is white and
colorful, ranging from black to light-
purple. Traditionally, this form of Smilian
beans is mainly used for salads and for
panning;

e Small (Smilyan bean-small).
Grains are considerably smaller than the
previous one, with light brown beans
dominated by dark brown and almost
black strips (Stoyanova, 2012).

Both types of beans are distinguish-
ed from the rest of the unique patterns.

The traditional way of growing
beans guarantees specific flavour
properties — density, fat and high protein
content.

True Smolyan beans have a
protected trademark and geographical
origin since 2007 and with extended
protection until 2024, the two varieties of
beans are offered with specially
developed labels. Within the scope of
registration are six varieties — three of the
small and three of the big salad beans®.

Sadovski peanut. Peanut (Arachis
hypogaea) is a type of annual
herbaceous plant of the same name
peanut (Arachis) of the bean family.

In 1926 the peanuts were first
registered as a culture in Bulgaria. In the
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Hac. lNMpe3 80-Te roguHm 65% OT naowm-
Te ¢ dhbcTbym B EBpona ca 6uam B
Bbwnrapus, a nponM3BOACTBOTO € gocTura-
no po 80% ot ob6uwoeBponeickoTo. MNpes
1991 r. 3aceTute ¢ PbCTbUM NAOWM Y
Hac gocturaT 150 000 da n ca Ha BTOpO
MSACTO cfef C/abH4Yornega. B momeHTa
OCHOBHUTE HacaxAeHus ¢ hbCcTbuM ca B
CafoBO, MMa M Ma/lKu HacaxAeHus B
paiioHute Ha HOrosanagHa bBbarapus
(zdravkov, 2011).

XpaHuTenHa UEHHOCT Ha (PbCTb-
uute ce ob6ycnass OT CbAbpPXaHUETO B
CbCTaBa UM Ha OenTbuUMHM BeELLECTBa,
Ma3HWHU 1 BbraexuapaTn. B cbectaBa um
ce cbAabpXart u BuTaMuH B,, B,, HMauuH
(n3BecTeH owe kaTo BUTaMuH PP, HuKo-
TMHOBA KUCENWHa, BUTaMuH Bz, HMKOTW-
HaMua € BOAOPasTBOPMM BWUTaMMUH OT
rpyna B. CvHTesmpa oT asikasionga HUKo-
TWH. B opraHM3ma Ha 4oBeka, HMaUMHbBbT
ce BHaca OTBbH C XpaHata wim ce
CYHTE3Mpa €HAOreHHO OT aMWHOKMCEe n-
Hata TpunTodpaH. B XxpaHuTenHara npo-
MULLIJIEHOCT C€e M3M0J3Ba KaTto XpaHuTen-
Ha pgo6aska E 375), ButamunH C, a CbL0
Taka M COMM Ha Kanus, Kanuus, marHe-
3usl, Xena3oTo, Hatpua u coccopa. B
CbCTaBa VM Ce CbAbpXaT aHTUOKCUAaH-
TW, KOMTO ca MpeAcTaBeHN OCHOBHO OT
nonvdgeHonn. bnarogapeHve Ha ToBa Te
ce M3non3sar kato MnpodunakTMyHoO cpes-
CTBO Npu 3a60nsBaHNA Ha CbpAeYHO-Cb-
fJoBarta cuctema, 3a cnupaHe Ha npowe-
CWTE Ha PaHHOTO CTapeeHe U Ha pasBu-
TMETO Ha 3/10Ka4ecTBEHN Tymopu. Hayu-
HUTE u3cnefBaHUs NocTaBAT PbCTbUNUTE
(HapeyeHn olle 3eMeH Opex) Ha efHo
HMBO C Ar0AMTE W KbMUHNUTE, a MO aHTWOK-
CUIAHTHO Bb3AENCTBUE OTCTBMNBAT cCamo
Ha Hapa. OCHOBEH HegocTaTbK Ha
yectaTa KOHCymauusi Ha (bCTbUUTE €
TAXHOTO anepreHHo gencrteue. Aneprud-
HaTa peakuus ce nposiBsBa kaTto 3adep-
BSABAHEe Ha Koxara, Cbp6ex, NoBpbLyaHe,
CTOMALLHN KUCENMUHWM N [OpU KaTo OTTOK
Ha napuHkca n aHadunakTnyeH wok. OT
Apyra cTpaHa BUCOKOTO CbAbpXaHue Ha
6enTbYHM BewecTBa B CbCTaBa Ha
PBCTLUNTE MOXE fa HaBpPeAmn Ha xoparta

1980s, 65% of the peanuts in Europe
were cultivated in Bulgaria, and
production was up to 80% of the
European one. In 1991, the peanuts in
Bulgaria reach 150000 da and are on
second place only after the sunflower.
Currently, the main areas with peanuts
are in Sadovo, there are small once in the
regions of Southwestern Bulgaria
(zdravkov, 2011).

Nutritional value of peanuts is
determined by their content of protein
substances, fats and carbohydrates.

They also contain vitamins By, B,, niacin
(also known as vitamin PP, nicotinic acid,
vitamin Bs, nicotinamide is a water-
soluble vitamin of group B. It is
synthesized by the alkaloid nicotine. In
the human body, niacin is imported from
outside with food or is synthesized
endogenously by the amino acid
tryptophan. In the food industry it is used
as a food additive E 375), vitamin C as
well as salts of potassium, calcium,
magnesium, iron, sodium and
phosphorus. They contain antioxidants,
which are mainly represented by
polyphenols.

Because of this, they are used as a
prophylactic in cardiovascular diseases,
to stop early aging processes and
develop malignant tumors. Scientific
studies put peanuts (also called walnuts)
on the same level as strawberries and
blackberries, and with antioxidant effects
yield only to pomegranate.

A major drawback of frequent peanut
consumption is their allergenic effect. The
allergic reaction occurs as reddening of
the skin, itching, vomiting, stomach acids
and even as a laryngeal discharge and
anaphylactic shock.

On the other hand, the high content of
protein substances in peanuts can harm
people with osteoarthritis, arthritis and
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C 0CTeoaTpuT, apTpuT v nogarpa’.

CTpaHmkaHCKM Yai. CTpaHmkaH-
CkusT vaii (Sideritis syriaca L.), HapeueH
owe KpuMmckn yail unm 6unkata Ha mna-
[OCTTa e pacTawo Ha Ty MHOroroAuLL-
HO TPEBWCTO pacTeHne ¢ BucounHa ao 50
cm U1 npogbaroeBat nucTta, KOMTO ca
MOKPUTK C MbCTU GENN BrIACUHKK. LiBeTo-
BETE My ca ApPebHM JIMMOHEHOXbNTU. B
Bvnrapys BugbT € pasnpocTpaHeH B
CtpaHmxa v B [Jo6pymka, BbpXy CyXM,
BapoBUTU TepeHun. CumTa ce, ye pobpy-
[DKaHCK1Te Haxoauvua Ha Buga ca nsyes-
HaNn, KaTo TOW Ce e CbXpaHus Ha 6bn-
rapcka Teputopus eauMHCTBEHO B CTpaH-
oKa. B rpaHnyumte Ha lMpupogHua napk
KPMMCKUSI Yaid ce cpeLla psagKo no Bapo-
BUTUTE TepeHn OKono Masiko TbpHOBO.
BkitoueH e B 3akoHa 3a OMOMOrMYHOTO
pasHoobpasue — MpunoxeHne 3, KakTo K
B UepBeHata kHura Ha bbarapus — kate-
ropus ,3actpawleH sug’. Toii e neyebHO
pacteHue Mo cmMucbna Ha 3akoHa 3a
neyebHMTE pacTeHus. Ya3BMM BUfA nopa-
Oy 6aBHOTO Bb3CTaHOBSIBaHe Ha nonyna-
uunTe N 0CO6EeHO nopaan HepernaMmeHTu-
paHus My go6us”.

KpumcknaT yalii, kato guBo pacte-
HMe e 3aluuTeH BUA U Ce cpela efuH-
cTBeHO B CTpaHmka niaHuHa. Toii nma
aHTMOKCuaaHTeH ecpekT, cbaelictBa 3a
HamasisiBaHe Ha pucKa OT peguLa pakosu
3a60/151BaHMsA, NMOSIE3EH € 1 Ce MPEenopbY-
Ba NPV BNCOKO KPbBHO HasiAraHe, atepo-
Ckflepo3a, npegnasBa OT CbpPAEYEH WH-
hapKT 1 MO3bYeH MHCYNT. Mpunara ce u
Karto ecTecTBeH CTUMY/aHT Ha MbXkara
MOTEHTHOCT, YyKpenea WMyHUTeTa (Oewn-
CTBa Karo ecTecTBeHa 3aluta cpelsy
MUKPOOWU 1 BUpPYCK), MMa 0boapsaBaLlo 1
obekyaBallo Bb3nasneHnsaTa aeicTene ™.

MacnogaiiHa po3a. MacnogaiiHu-
Te po3u (Gallicanae) ca pacTteHus OT poj
Posa (Rosa), N3BECTHU C ETEPUYHOTO CK
Macsio, KOeTO Hamupa npuioxKeHne B
napdomepuiiHatTa U KO3MeTMYHaTa
NPOMULLAEHOCT. B HAKOM M3TOYHULM ca
M3BECTHU 1 KaTo ,po3a OTo" (Rose otto),
T.e. po3u C po30oBO Macno. Posonpouns-
BOACTBOTO B Bbarapusa ce ocHoBaBa Ha

gout®.

Strandzha Tea. Strandzha tea
(Sideritis syriaca L.), also called Crimean
tea or the herb of youth, is growing on a
tuft of perennial herbaceous plants up to
50 cm high and its oblong leaves are
covered with thick white hairs. Its flowers
are small with lemon yellowish color. In
Bulgaria the species is distributed in
Strandzha and Dobrudja, on dry,
limestone areas. It is believed that the
Dobroudja deposits of the species have
disappeared and it has been preserved
on Bulgarian territory only in Strandja.

Within the borders of the Nature Park,
Crimean tea is rarely found on the
limestone areas around Malko Tarnovo. It
is included in the Law on Biodiversity —
Appendix 3, as well as in the Red Book of
Bulgaria — category “Endangered”. It is a
healing plant within the meaning of the
Medicinal Plants Law. It‘s vulnerable due
to the slow recovery of populations and
especially due to unregulated
harvesting®.

Crimean tea, as a wild plant, is a
protected species and found only in the
Strandja Mountain. It has an antioxidant
effect, helps to reduce the risk of a
number of cancers. It is useful and
recommended for high blood pressure,
atherosclerosis, prevents heart attack
and stroke.

It is also applied as a natural stimulant to
male potency, strengthens immunity (acts
as a natural defense against germs and
viruses), has an invigorating and relieving
inflammation®.

Oil rose. Qil roses (Gallicanae) are
plants from the family Rosa, known for its
essential oil, which is widely used in the
industry of perfumery and cosmetics.

In some sources, they are also known as
"Rose Otto", i.e. roses with rose oil. Rose
production in Bulgaria is based on the
variety Rosa damascena Mill. f.
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Bnga Rosa damascena Mill. f.
trigintipetala Dieck (KasaHnbluka macno-
[JariHa po3a) U ¢ orpaHMYeHO NPUCHLCTBUE
Ha Rosa alba L. (bsina macnogaiiHa po3a).

Cuuta ce, 4ye oOTrnNexgaHeTo Ha
po3n 3a nosiyyaBaHe Ha po3oBa Boja, a
NMo-KbCHO M Ha PO30BO MAac/o e 3arnoyHa-
no B WHpgua wn Ermnet. lMpe3 9 Bek
OTINexJaHeTo Ha po3u € NpeHeceHo OT
Typumute n apabute B lMepcus n TyHuUC.
TobprosusTa ¢ po3oBo Macsio B EBpona e
3anoyHana npes 16 Bek, a NbpPBUTE [aH-
HM 3a PO30BU HaCaXAeHUs Nno HawuumTte
3emn ca oT 17 Bek — okono OApuviH, a B
npegenute Ha AHelwHa bbarapua nbpeu-
Te OOKYMeHTasIHu cBefeHus ca oT 1712
r. 3a 3eM/IMLWETO Ha C. BolHATroBO, OKOJIO0
Kapnoso. B cpepara Ha 19 Bek ce e
cthopmumpasnia Po3oBarta fonuHa, B paiio-
Ha mexay KasaHnbk, Kapnoso n Ctpenva.

Mpean OcBoboxaeHneTo B bbiira-
pus e umano okono 10000 da Hacaxpge-
HUS, a NPoU3BOACTBOTO HA PO30BO Macsio
e pocturHano 1000 kg. Hai-ronemu
naowy ca cb3gafeHn U OTriexaaHu
0Kos10 MNbpBaTa CBETOBHA BOWHA — OKOJ10
90000 da, cnepn KoeTo niowTa Hamansea
Ao 30000 da.

LiBeToBeTe Ha po3ara CbAbpxaT
0.02-0.04% eTepn4yHO Macso, KOeTo B
penky cnyyam moxe paa [AOCTUTHE [0
0.09%. O6ukHOBEHO OT 2-3 t UBAT ce no-
nyyasa 1 kg po3oBo macno. Mpunarat ce
ABa meToja 3a nonyyaBaHe Ha Macso —
JecTunauusa ¢ BoAHa napa WM ekcTpak-
ums. OCHOBHUAT KOMMOHEHT B CbCTaBa
Ha MacnoTo, Noslyd4eHo ypes gectunaums
€ auVMKIMYHUAT &1KOX0sl repaHuon, a
ypes eKkCTpakLmsa ce u3Banya CbhbCTaBka C
dheHnneToNnoBus ankoxosn. B macnoto ce
cbabpxkaTr owe okono 5-10% Hepon,
15-20% uutpoHenon n 25-30% creapon-
TeHn. [lpyrute CbCTaBKM ca €eBreHorn,
uuTpan, beHsangexua, MMHanon, oueTHa,
n3oBasiepMaHoBa W Opyru OpraHuyHu
KNCENUHWN.

LiBeToBeTe Ha uyepBeHaTa po3a,
CbAbpXaT MHOTO TAHUHW U HamMupaT npu-
NOXeHVe cpeLly Bb3nasieHue Ha BeHLM-
Te, aHrMHa n CTOMAaLLHO-YPEeBHN pas-

trigintipetala Dieck (Kazanlushka Oil
Rose) and with a limited presence of the
variety Rosa alba L. (White Oil Rose).

It is believed that growing rose is
mainly to obtain rose water and later rose
oil. Its cultivation has begun in India and
Egypt. In the o century, rose cultivation
was carried by the Turks and Arabs to
Persia and Tunis. The rose oil trade in
Europe began in the 16" century and the
first data on pink plantations in our lands
dates back to the 17" century around
Edirne, and within today's Bulgarian
borders the first documentary evidence
was from 1712 for the land of Voyniygovo
village, around Karlovo. In the middle of
the 19" century the Rose Valley was
formed in the region between Kazanluk,
Karlovo and Strelcha.

Before the Liberation in Bulgaria
there were about 10000 da of plantations,
and the production of rose oil reached
1000 kg. The largest areas were created
and reared around the World War | —
about 90000 da, after which the area
decreased to 30000 da.

Rose flowers contain 0.02% -
0.04% essential oil, which in rare cases
can reach up to 0.09%. Typically from 2-3
tons of flowers gives 1 kg of rose oil. Two
methods are used for obtaining oil —
steam distillation or extraction.

The main ingredient of the oil that is
obtained by distillation is the acyclic
alcohol geraniol, and by extraction is the
phenylethyl alcohol. The oil also contains
about 5-10% of nerol, 15-20% of
citronelol and 25-30% of stearopteni.

The other ingredients are eugenol, citral,
benzaldehyde, linalol, acetic, isovalerianic
and other organic acids.

The flowers of the red rose contain
many tannins and are used against
inflammation of the gums, angina and
gastrointestinal disorders. Rose oil has a
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cTpoiicTBa. PO30BOTO Macsio mma npotu-
BOMWKPOOHO AeicTBue, U3nossea ce 3a
neyeHne Ha Bb3NasleHUs N AUCKUHE3UN
Ha OKNbyHWUTE NbTUWE, OpoHXuanHa
acTMa, a CbLo Taka “Ma yCrnokouTeneH u
npotusoaneprmyeH edekt. KosmeTuyHu-
Te MpoAyKTM C PO30BO Macsio OMEKOTS-
BaT, nogobpsBaT TOHyca M CTpyKTyparta
Ha koxata. ETepuyHOTO poO30BO Macsio
MMa MHOFO MNcuxoTepaneBTUYHU CBOWA-
CTBa M 3aToBa Ce M3Mon3Ba B apomoTe-
panusTa. To perynupa KpbBHOTO HassAra-
He, CTUMYy/Mpa KOHUeHTpauusaTa M Bb3-
CTaHoBsiIBa 6anaHca B opraHvM3ma Ha 4o-
Beka. Hamumpa npunoxeHve n npu Hanu-
yve Ha emouuoHaNHU nNpobnemu, CTpec,
rnasobonve n 6esctHue.

PosoBaTta Boga uma cneuuguyHu
CBOWCTBa, KOMTO O6YyCMaBAT NpuIoxe-
HueTo U. Mi3BecTHa e ¢ HaMMeHOBaHWETO
eNnKeUp 3a KoxkaTa. Ta e: yHMBepcaHo
NMOYMCTBALLO CPEeACTBO 3a KOXaTa,
noaxoAsila e 3a BCeKM TUM KoXa; TOHUK —
€JHOBPEMEHHO KOHTpO/siMpa 1 bGanaHcu-
pa npou3BOACTBOTO Ha CepyM; HexXHa
KbM CyXuMTe 4acTu Ha koxata n xugpa-
TMpa TbKaHTa, KOETO A NpaBu YHMBEpPCa/I-
HO MOYMCTBALLO CPeAcTBO; XugpaTwupa
KocaTa 1 KoxaTa, nogabpxa pH 6anaH-
ca Ha cyxaTa U YyBCTBUTE/IHA KOXa, Nog-
cunBa 6nscbka Ha kocata™.

P030BOTO Macno e cbC 3awmnTeHo
reorpapcko ykasaHue ¥ HaumeHoBaHue
3a nNpousxoq Ha 3eMefesiCku NpoaykT oT
2014 r. (OthnumaneH BecTHMK Ha EBpo-
nenckns cbio3 25.4.2014).

Bbnrapckoto po3oBO Mac/io e
eTepnyHO Macso, NosTly4eHO Ype3 BOSHO—
napHa Jectuiauusi Ha LBETOBETE Ha
MacnogainHa posa (Rosa damascena
Mill). PO30BOTO Macsio No BLHLUEH BUA €
Mac/ioB/MAHa Npo3payvyHa TeYHOCT; LBETHT
€ Xb/T, XbNTO-3e/1eH; MUPUCHT € Xapak-
TepeH Ha po3a. PUINKO-XUMUYHNUTE MOoKa-
3arenu, onpefeneHn 4ypes rasxpomaro-
rpadocky aHasiM3 Ha bbarapckoTo po3oBo
Mac/o, XxapakTepuaupawy xpomarorpa-
dockma npodma Ha MacsoTo ca C/edHu-
Te: etaHon 3,0 %, nuHanon ot 1,0 go
3,0%, dheHnnetnnos ankoxon o 3,0 %,

proto-microbial effect. It is used for
treatment of inflammation and dyskinesia
of bile ducts, bronchial asthma, and has a
soothing and anti-allergic effect.

Cosmetic products with rose oil soften,
improve skin tone and texture. Essential

rose oil has many psychotherapeutic
properties and is therefore used in
aromatherapy.

It regulates blood pressure, stimulates
concentration and restores the balance in
the body of man. It is also used in the
presence of emotional problems, stress,
headaches and insomnia.

Rose water has specific properties
that determine its application. It is known
with the name elixir for the skin.

It is: a universal skin cleaner, suitable for
any type of skin; tonic as it simultaneous-
ly controls and balances the production of
serum; gentle on dry areas of the skin
and hydrates the tissues, making it an
universal cleaner; hydrates hair and skin,
maintains the pH balance of dry and
sensitive skin, strengthens hair shine®”.

Rose oil has a protected
geographical indication and a designation
of origin for an agricultural product from
2014 (Official Journal of the European
Union, April 25" 2014).

The Bulgarian rose oil is an
essential oil obtained by water-steam
distillation of the flowers of the Rosa
damascena mill. Rose oil in appearance
is an oily, transparent liquid; the color is
yellow, vyellow-green; the odor is
characteristic of the rose. Physico-
chemical parameters determined by gas
chromatographic  analysis  of  the
Bulgarian rose oil, characterizing the
chromatographic profile of the oil are as
follows: ethanol 3.0%, linalol from 1.0 to
3.0%, phenyl ethyl alcohol up to 3.0%,
citronelol from 24.0 to 35.0%, nerol from
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umtpoHenon ot 24,0 go 35,0%, Hepon oT
50 po 12,0%, repaHuon ot 13,0 pgo
22,0%, repaHunauetar go 15 %,
eBreHon po 2,5%, MeTunesreHon Ao
2,0%, chapHe30n He no-mMasiko oT 1,4%,
Bbrnesogopoan (Cy; (xentagekaH) ot 1,0
no 2,5%, Ci;9 (HoOHazekaH) oT 8,0 pgo
15,0%, C,9 (HoHageueH) oT 2,0 go 5,0%,
C,:1 (xeHeiikozaH) ot 3,0 ﬁo 5,5%, C,;
(Tpuko3zaH) o1 0,5 fo 1,5%)

NaBaHayna. NasaHngynarta
(Lavandula) e pog pacteHue oT cemeir-
CTBO YcTHouBeTHU (Lamiaceae). VimeTto
Hali-yecTo ce wu3nos3Ba 3a BuaoBeTe,
oTrnexagaHn kato éwsnka. JlaaHgynata e
U3BecTHa kKaTo apomMaTU4yHO-Mac/ieHO
pacTeHue oue OT [APeBHU BpPeEMeHa.
NaBaHgynata npousxoxga OT paioHa Ha
CpegnsemHomopueto. Kato ausopacTs-
o pacteHve TA ce cpewa B HOxHa
®paHuna, npumopckute Annu, V3TouHa
WcnaHusa, NTanua n CesepHa Adpuka. C
passButMe Ha napcpromepuitHaTa NpPoMU-
LUNIEHOCT apeasTbT Ha OTrexaaHe ce pas-
LUMpsBa, BKIOYBAKM BaskaHCKMTe CTpaHu,
CcTpaHuTe Ha YepHomopckust 6aceiid, CALL,
Benunkobputanusa, ABCTpasivsa u gp.

TA Hamupa LWMPOKO MPUIOXKEHNE B
HapogHata MeauunHa, HO ce U3non3sa u
Kato 6unka nnu 3a ykpacu. JlaBaHgyno-
BUAT UBAT € WHCEeKTUUWOHO CpPefcTBo,
Hai-4ecTo Hamupa npuaoxeHne 3a 6op-
6a c pgpewHus money U B LMBWIM3O-
BaHUs CBAT 3aemMa [JOCTONHO MSACTOTO Ha
Ha(ptanmHa. JlaBaHgynata e  LEHHO
MeZloHOCHO pacTeHne. OT 1 da nuenute
cbbupat 10-18 kg men. NlaBaHaynata ce
u3non3eBa M kato nognpaska. Ta e B
OocHOBaTa Ha u3BecTHaTa cMec OT GUNKK
ep6 AbO NpoBaHC — apoMarHa cmec oT
yybpuua, pwuraH, po3MapuH, Mallepka,
MaiopaHa v nucTa oT naBaHayna.

NaBaHpynarta ce oTrnexpaa OCHOB-
HO 3apagu cblBeTWsaTa, OT KOUTO ce
pobuBa eTepuyHo macno. To ce m3nos-
3Ba B MapgoMepuitHaTa, KO3MeTuyHara,
bosimKMiickata U KkepammuyHata npoMuLL-
neHocT. MacnoTo oT naBaHAyna e ¢ XbJi-
TO3€e/IeH UBAT, CWIEH, HACUTEH apomar,
KOITO cflabo ce oT/iMyaBa OT apomMaTa Ha

5.0 to 12.0%, geraniol from 13,0 to
22.0%, geranyl acetate to 1.5%, eugenol
to 2.5%, methyl evgenol to 2.0%, farnesol

at least 1.4%, hydrocarbons (Cy;
(heptadecane) from 1.0 to 2.5%, Cig
(nonadecane) from 8.0 to 15.0%, Cig
(nonadezen) from 2.0 to 5.0%, Cy,
(heneicosane) from 3.0 to 5.5%, Cy;

(tricosan) from 0.5 to 1. 5%)

Lavender. Lavandula (Lavandula)
is a plant of the Orniformes family
(Lamiaceae). The name is most
commonly used for herbaceous species.
The lavender has been known as an
aromatic-oil plant since ancient times.
Lavender originates from the
Mediterranean region. As a wild plant, it
occurs in southern France, the Alps,
Eastern Spain, Italy and North Africa.
With the development of the perfumery
industry, the area of -cultivation is
expanding, including  the  Balkan
countries, the countries of the Black Sea
Basin, the United States, Great Britain,
Australia and others.

It is widely used in native medicine,
but is also used as herb or ornament.
Lavender flower is an insecticide
resource, most often used to combat the
moth and in the civilized world shifted the
use of naphthalene. Lavender is a
valuable honey plant. It is found that from
1 da, bees collect 10-18 kg honey.
Lavender is also used as a spice. It is the
base of the famous herb mixture erb de

provans — fragrant mixture which
contains in its composition - savory,
oregano, rosemary, thyme, major and

lavender leaves.

Lavender is mainly grown because
of the flowers from which is produced the
essential oil. It is used in perfumery,
cosmetics, paints and ceramics industry.

Lavender oil has a yellow-green colour, a
strong, saturated aroma that is slightly
different from the aroma of the flowers.
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uBetoseTe. PMHMAT apoMart Ha nasaHAy-
NIOBOTO Mac/io ce nojyeprasa, ako To ce
paspean cbC cnupT.

NlaBaHOynoBOTO eTepuyHO Macno
CbAbpXa ecTepu Ha nuHanona u Hali-
Beye ecTepu Ha NuHanunauetata (B 3a-
BMCUMOCT OT YC/I0BMATA Ha OTrnexaaHe
TO3n ectep Bapupa ot 30 o 60%). Te
npuaasar XxapakTepHus NpUSATEH apomar.
B cbcTaBa ca ycTaHOBEHM W repaHuon,
60pHeON, UMHEON, NUHEH, kaMmdop, Kyma-
puH 1 op. Hapepn ¢ eTepnyHOTO Macso B
cbCTaBa Ha nasaHfynara ca yCTaHOBEHU
o 12% 3axapu, TaHWHW, OpPraHuUyHU
KNCENUHN, MUHEPaNHU CONU, aHTouMaHu
n gpyru Beuwectsa (Trifonova, 2014).

CwmsaTa ce, ue Hali-BMCOKOKa4yec-
TBEHO € (PPEHCKOTO NaBaHAy/10BO Mac-
N0, MOJlyYEeHO OT a/INWIACKNTE flaBaHAy-
NoBW Haxoguwa. BbnarapckoTo faBaHay-
JIOBO Macno ce xapaktepusmpa ¢ TpaeH
(ouH apomaT, BbMPEKN Ye CbAbpPXKaHNETO
Ha NMHanMnauerar e HUcko. [lokasaHo e,
ye cbCTaBa M apomMaTa Ha 6bArapckoTo
naBaHAynoBO Mac/0 He OTCTbhBa no
KayecTBO Ha CBETOBHUTE EKBUBA/IEHTH.

MpeacrtaBeHUTe TPaANLIMOHHN pac-
TUTE/IHN BUAOBE ca TUMUYHW 3a Hawara
cTpaHa M € AbAroroAvuHN Tpaguuumn B
npon3BoACTBOTO UM. [JobmBaHUTE OT TAX
NpecHn naofoBe U 3e/leHYyLM ce oTau-
yaBaT CbC cneuunduryeH cbCTaB u XpaHu-
TesiHa LLeHHOCT, a ToBa obycnaBsa u Tax-
HOTO npefHa3HayeHne — 3a KOHcymauus
B MpPSACHO CbCTOSAHME, 3a npepaboTka B
nnogoBN WM 3eNeHYyKOBW KOHCEpBM, 3a
Nnpon3BOACTBO Ha BWHO, BUCOKO&/TKOXO/-
HW HanuTKn N apyru. LiBeToBete Ha mMac-
nopaliHata po3a ¥ Ha naBaHfynarta ca
OCHOBHa CypOBMHa 3a MpPOM3BOACTBO Ha
eTepuyHn macna, ToaneTHn Boan U T.H.,
a Te Hamupart MnpuioXeHne B napgrome-
pviiHaTa 1 KoO3MeTMYHaTa NPOMULLIEHOCT.

N3BOAU

B 3aknoueHve, crep HanpaBeHOTO
npoyyBaHe, MOXe fa ce 0606wmn, ue
TPaAMUMOHHUTE pacTUTENIHM BUAOBE ca
0CO6EHHO LIeHHO 60raTcTBO 3a HawaTa
cTpata. Te ce oTrnexgar oT Abnboka

The subtle scent of lavender oil is
emphasized if it is dissolved with alcohol.

Lavender essential oil contains
esters of linalol and especially linalyl
acetate (depending on the conditions of
cultivation, this ester ranges from 30 to
60%). They give the specific pleasant
aroma. Geraniol, borneol, tsineol, pinen,
camphor, coumarin and others are also
found in the composition of the oil. Along
with the essential oil in the composition of
lavender are found up to 12% of sugars,
tannins, organic acids, mineral salts,
anthocyanins and other substances
(Trifonova, 2014).

It is believed that the highest
quality French lavender oil is obtained
from alpine lavender fields. Bulgarian
lavender oil is characterized with its long
lasting aroma, although the content of
linalyl acetate is low, it is proved that the
composition and aroma of Bulgarian
lavender oil does not yield to the quality
of world equivalents.

Presented traditional plant species
are typical of our country and have long-
standing traditions in their production.
Fresh fruits and vegetables obtained from
them are distinguished with specific
composition and nutritional value, and
this also determines their use for — fresh
consumption, processing in fruit and
vegetable cans, production of wine,
alcoholic beverages and others.

The flowers of oil-bearing rose and
lavender are the main raw material for the
production of essential oils, toilet waters,
etc., and they are used in perfumery and
cosmetics industry.

CONCLUSIONS

In conclusion, after the study, it can
be summed up that traditional plant
species are a tremendous treasure for our
country. They have been grown since
ancient times in our country and the
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[OPEBHOCT Y Hac, a NPoAYKTUTE ca LUMPOKO
nonynspHW, LLeHEHN N TbPCEHN OT NOTpe-
6utenuTe. 3anasBaHeTO UM € OCHOBHa
HauuMoHa/NHa nonuTuKa, a 3a ga 6bpar
M3BECHU WM MO3HATM Ha noTpebutenute
W3BbH rpaHUUMTE Ha Halwlata cTpaHa e
Heo6xogMMo pAa 6baaT BKAKYEHN B
pernctbpa Ha EBponeiickata komucus
KaTto pacTtuTesiHW MPOAYKTU U XpaHu oT
pactTuteneH npousxos € TPagUuUUOHHO
crneuudguyeH xapakrep. Hakou ot Tpagu-
LMOHHWUTE pacTUTesIHU NPOAYKTK ca npea-
JNIOKEHN 3a peructpupaHe no esponeni-
CKMUTE CXeMU 3a KayeCTBO Ha CeJsICKOCTO-
MaHCKM XpaHW W NPOAYKTM, a ToBa ca
KYPTOBCKMAI pPO30B [0OMart, KypToBCKaTa
Kanusi, pecefickusit BOAEH NyK, CafoBCKUAT
PBCTBK M CTPAHDKAHCKUAT Yail.

3ana3BaHeTo Ha HauuoHanHuTe Tpa-
OVUNOHHM pacTUTesIHM BUAO0BE Uenu Te
Ja 6bpat npepnaseHyu OT umuTauun, a
ToBa o06ycnaBsa HeobxoauMmocTTa OT
Cb3flaBaHe Ha cuctema 3a perucrpauus
Ha HaUMOHAa/THO M ChHO3HO paBHULLE.

KamnaHusaTa ,J[a 3awutum 6barap-
cknga BKyc* ctaptupa npe3 2014 r., kaTo
KbM MOMEHTa B pEerucTpute Ha eBpo-
nelickata komucuss mma BnucaHu 2 6b-
rapcky npoaykra um oule 4, Kouto ca B
npouec Ha ofobpeHue. Lienta Ha kamna-
HusATa e bbarapus ga ce Bb3MNoA3Ba OT
€BpOoneiicknTe CXemMn, KOUTO ca Cb3gage-
HU W LEenat cTUMynupaHe Ha CesickoTo
CTONAaHCTBO, 3aluTta Ha WAEHTUYHOCTTa
Ha OBbNrapckMs BKYC M He JonyckaHe C
MapruHan3npaHeTo Ha npouecuTe aa ce
3a/1M4M NPOAYKTOBOTO pasHoobpasue.

B HacToAwWmMA MOMEHT NoCTUrHaTu-
Te pe3y/nTaTtu ca:

PecenewknaT BOAEH JNiyK e
W3K/IIOYNTENHO CBBP3aH C MOYBEHO KNK-
MaTU4YHWUTE YCNOBMSA Ha palioHa. Tosa e
OCHOBHarta npuynHa, nopagy Kosta To3u
3e/IeHUyK e ornpefesieH KkaTo noaxoAsil
KaHauaar 3a 3alWuTeHo HarMeHoBaHue 3a
npousxog (3HM). OceeH, ye we ro npea-
nasy oT Bb3MOXHW haniumdomkaumm, To3m
CcTaTyT We NOMOrHe M KpanHMUTe KINEHTU
BMHary ga nosiydaBar copTa JyK, KOWTO
TbPCAT.

products are widely popular, valued and
sought after by consumers. Maintaining
them is a major national policy and, in
order to be popular and known to
consumers outside our country’'s borders,
it is necessary to include them in the
European Commission’s register as plant
products and foods of plant origin with a
traditionally specific character.

Some of the traditional plant products
have been proposed for registration under
European quality schemes for agro-food
and products, such as Kurtovski pink
tomato, Kurtovska kapia (pepper),
Reseleshki water onion, Sadovski peanut
and Strandzha tea.

The conservation of national
traditional plant species aims to protect
them from imitations and this necessitates
the creation of a registration system at
national and Union level.

The campaign “Protecting the
Bulgarian taste” started in 2014, and
currently two Bulgarian products are
entered in the European Commission's
registers and other four are in the process
of approval. The aim of the campaign is
that Bulgaria benefits from the European
schemes which are created and aimed to

stimulate  agriculture, defending the
identity of the Bulgarian taste and
avoiding the marginalization of the

processes to deface the product diversity.
At present, the results are:

Resell water onions are extremely
associated with the regional soils and
climate conditions. This is the main
reason why this vegetable has been
identified as a suitable candidate for a
protected designation of origin (PDO). In
addition to protecting it from possible
counterfeits, this status will help
customers always to receive the onion
variety they are looking for.
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Mpe3 2014 rognHa po3oBUAT foMaT
oT KypToBo KoHape e peructpupaH B
CBeToBHaTa CbKpOBMLUHMLLA HA BKyCOBe-
Te. B HacToAWmMA MOMEHT npou3Boaute-
nnTe Ha TO3WU cCopT AomaTun ce GOpAT 3a
npu3HaBaHeTo My U oT EBponelickus
Cblo3. ToBa Le rapaHTMpa npousxoga My
B €BPONEWNCKNA PerucTbp Ha saluTeHuTe
HanMeHoBaHuA.

CMUNAHCKNAT 606  (CMUNSAHCKM
hacyn) e eauMH OT MasikoTo OGbArapcku
pacTuTenHn BUAOBE (XpaHUTesiHa CToka
OT pacTuTesieH NPou3Xon), 3aliuTeHn ¢
naTteHT 3a C/oBHa Mapka W reorpadycku
npousxog ot 2007 r. M C yAb/keHa
3awmrta go 2024 r. lNpegnara ce cbC
cneuvasiHo paspaboteHn eTukeTn. B
obxBaTa Ha perucrtpauusaTa ca LWecT
pasHoBMAHOCTM — Tpu ApebeH chacyn u
Tpu eabp canaTeH acyn.

P030BOTO Macso e cbC 3alnTeEHO
reorpapcko ykasaHve 1 HavMeHoBaHue
3a Mpou3X0[ Ha 3emMefeniCKuU MPoAyKT OT
2014 r. n e BnucaHo B OdwmunaneH
BECTHUK Ha EBponeiickus cbio3 25.4.2014
r. Toea npugasa Ha pPO30BOTO MAac/o
3alnUTeH cTaTyT.

OnucaHuTe TpaguUMOHHK pacTu-
TesIHW BUA0BE Ca U3BECHU caMO 3a peruno-
HUTE, B KOWTO MUMa Hali-6naronpusaTHU
NMOYBEHO-KNUMATUYHU YCNOBUSA 3a TAXHO-
TO MPOM3BOACTBO W Ca Heno3HaTu 3a
notpebutenute B Apyrute CcTpaHn oOT
cbio3a. B Tasm Bpb3ka Moxe pJda ce
oTnpaBu npenopbka KbMm paspaboTBaHe
Ha HaumoHasiHa noauMTuKa 1 npoweaypu, ¢
KOUTO CTPUKTHO Aa ce cfeanm 3a NnocTb-
nuanTe nNpensiokeHns N perncTpupaHeTo
UM C Uen 3awuTta Ha TpaauLMOoHHUTE pac-
TUTEJSIHN BUAOBE W XpaHUTE OT pacTute-
JIeH Npom3xop, B cnucbka Ha EBponeiickus
Cblo3.

In 2014, the pink tomato from
Kurtovo Konare is registered in the World
Treasure of Flavors. At present, the
producers of this variety of tomatoes are
also struggling for its recognition by the
European Union. This will ensure its origin
in the European Register of Protected
Designations.

Smilyan bean (Smilyanski fasul) is
one of the few Bulgarian plant species
(food from plant origin), protected by a
patent for a word mark and geographical
origin since 2007 and with extended
protection until 2024. It is offered with
specially developed labels. There are six
varieties in the scope of registration —
three varieties small beans and three
varieties large salad beans.

Rose oil has a protected
geographical indication and a designation
of origin for an agricultural product from
2014 and is listed in the Official Journal of
the European Union from 25.4.2014. This
gives rose oil a protected status.

The described traditional plant
species are known only for the regions
where the most favorable soil and climate
conditions for their production exist and
are unknown to consumers in other EU
countries.

In this connection, a recommendation
could be made to develop a national
policy and procedures to closely monitor
the proposals and the registration for the
protection of traditional plant species and
foodstuffs of plant origin in the European
Union'’s list.
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