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PE3IOME

OnuTbT € NpoBefeH C uen ga ce
OLEHU B/IMSIHMETO Ha cucTemuTe 3a obpa-
60Tka Ha noysaTa BbPXY CbAbPXaHMETO
Ha NbpPBMYHN MeTabonnTn (06K 3axapw,
WHBEPTHU 3axapw, O0OLWWM KUCEeNHW) W
CEH30pPHU XapakTepucTukn (pasmep, op-
Ma, LBAT, BKYC, apomar) Ha naogose oT
wect copta kacuc (Ribes nigrum L.),
Bknousawy ,beH JlomoHa“, ,beH Capek”,
.HdavaHcka ubpHa“, ,TutaHus", ,TnéeH" n
~ucen’. 1sanonssaHu ca Tpu cuctemn 3a
obpaboTka Ha nousarta: ob6bpaboTka | —
yrap T.e. Ypes opaH; obpaboTka Il — myn-
ynpaHe ¢ AbPBECHN CTbLProHU N 06paboT-
Ka lll — MynymMpaHe ¢ YepHO NONIMETU/IEHO-
BO (hbonmo. BMCOKOTO CbabpxaHue Ha
06K 3axapu U CpaBHUTESIHO BUCOKOTO
CbAbpXaHWe Ha WHBEPTHM 3axapu e

SUMMARY

An experiment was conducted to
evaluate the effect of soil management
systems on the content of primary
metabolites (total sugars, invert sugars, total
acids) and sensory attributes (size, shape,
colour, taste, flavour) of the fruit of six black
currant (Ribes nigrum L.) cultivars, including
'‘Ben Lomond, 'Ben Sarek, 'Cacanska
Crna’, 'Titania', 'Tiben' and 'Tisel'.

Three soil management systems were
used: treatment | - bare fallow i.e.
continuous tillage; treatment Il - sawdust
mulch and treatment Il - black polyethylene
foil mulch.

A high content of total sugars and a
relatively high content of invert sugars were
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onpeneneHo npu copt ,TutaHnsa®, nokato
npu ,Tucen” e ycTaHOBEHO, 4e wuma
BMUCOKO CbAbpXaHuWe Ha 06LM KUCENUHN.
Mopaay BMCOKOTO CbAbpXaHWe Ha 3axa-
py N HUCKO CbAbPXaHWE Ha KUCENUHU,
»TUTaHUSA" Noka3Ba Hai-BMCOK pe3ynTar B
obwarta ceH3opHa oueHka (24.0), 3a pas-
JIMka OT Hai-HUCKWTEe nokasartesn “ oT4ye-
TeHun 3a ,beH Capek” (21.2). Mpu BCUYKK
06paboTKN, Hali-BUCOKO CbAbPXaHUE Ha
06LWM M MHBEPTHM 3axapw, KakTo n Hali-
BMCOKW pe3y/iTaTu Ha CeH30pHaTa OLeHkKa
3a pasmep, chopma ¥ UBAT ca NoJyvyeHn
Npu pacTeHUss Kacuc OTrIeXaaHn BbpXy
yrap, 4OoKato CbAbpXaHMeTo Ha obLm
KACE/IMHU U OUEHKUTE 3a BKYC U apomart
ca Hali-BMCOKM Npu MynyupaHe ¢ onuo.
KntouoBn paymun: kacuc (Ribes
nigrum L.), 4YepHa yrap, MynyMpaHe c
ObpPBECHN CTbPrOTUHW, MynuMpaHe cC
00, MbPBUYHN METABONNTU, CEH30PHU
XapaKTepuCcTUKN Ha Nnogose

YBO/,

Kacucovt (Ribes nigrum L.) e
3HAYMM OpPEBEH OBOLLEH BuA mnopa-
[N CBOS A00ObLP UBAT Ha njoga u
opraHonuNTMYHKM cBolicTea. [noa-
yeTata npepoctaBAaT 6orar U3Tou-
HUK Ha 3axapu MU OpraHn4YHn Kuce-
JINHW, KaTO BaXXHN MbPBUYHU MeTa-
6onntn. Kapboxmgpatute ca BTO-
puAT Hal-npeobnagasal, KOMMo-
HEHT cnep Bogara, 1 3aefHo C Ku-
Ce/IMHUTE, Te ca BaXKHW 3a U3rpax-
AaHeTo Ha apomarta. CeH3opHUTe
XapakTepucTKM Ha naofoBeTe Ha
Kacnca OCHOBHO 3aBWUCAT OT reHe-
TUYHaTa OCHoBa. [onemuHata Ha
naoga v Bkyca ca uamexzay OCHOB-
HUTe XapakTepucTuku. Nnogosete
npoussefeHn 3a npepabdoTBaTes-
HWN Lenun TpsAbsBa da ca CbC cpefeH
N roNsam pasmep, AoKaTo NPecHuTe
npegHasHayeHn 3a nasapa Tps6ea

determined in 'Titania’, whereas 'Tisel was
found to have a high content of total acids.

Due to its high sugar content and low acid
content, 'Titania’ exhibited the highest
overall sensory scores (24.0), as opposed
to the lowest scores recorded for 'Ben
Sarek’ (21.2).

Across treatments, the highest contents of
total and invert sugars as well as the highest
sensory evaluation scores for size, shape
and colour were obtained in currant plants
grown under bare fallow, whereas total
acids content and the scores for taste and
flavour were the highest under foil mulch
treatment.

Key words: black currant (Ribes
nigrum L.), bare fallow, sawdust mulch, foil
mulch, primary metabolites, sensory
attributes of fruit

INTRODUCTION

Black currant (Ribes nigrum L.)
iIs an important small fruit crop due
to its good fruit colour and
organoleptic properties. Its berries
provide a rich source of sugars and
organic acids as important primary
metabolites. Carbohydrates are the
second most dominant component
after water and, along with acids,
they are essential for flavour
formation. The sensory
characteristics of black currant fruits
are primarily dependent on the
genetic background. Fruit size and
taste are among major attributes.

The fruits produced for processing
purposes should be medium- or
large-sized, whereas those intended
for the fresh market should be very
large, fine in appearance, with good
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[a ca MHOro rosiemu, xyb6aBu Ha
BbHLWEH BUA, C A40ObP UM MHOrO
[o6bp BKkyc M apomat (Laugale,
2007). YecTto ce yctaHoBsiBa, 4e
nnofoseTe, KOMTO MokassaT npu-
ATHW CEH30PHW XapakTepuUCTUKN
MMaT BUCOKO CbAbpXaHue Ha 3a-
Xapu N CpaBHUTENHO HUCKO CbAbP-
XaHne Ha kucenvHu (Zheng et al.,
2009). EANH OT K/10HOBUTE CeNnek-
TUBHU NPUOPUTETU Ha BoOAeLinTe
pasMHOXWUTESNIHM UEHTpoBe e pja
Cb34afaTt HOBM AEeCepTHU TeHOTU-
nn, npegHasHavyeHn OCHOBHO 3a
cBexa ynotpeba. ApomartsT, LBe-
TbT U CbAbPXaHNETO Ha ackopbu-
HOBa KUCesiMHa ca Hail-BaxHuTe
KayecTBeHW napamMeTpu Ha nnoao-
BETE Ha Kacuc, KoUTo criegosaTesi-
HO ce cuMTaT 3a NnoAaxoAsdwMn He
camo 3a MnpscHa KOHcymaLuus, HO
CbLL0 Taka 3a CBeXa CypoBMHa 3a
xpaHuTenHara uHayctpua (Uzuru
& Campeanu, 2002). Haii-yecTto
n3non3saHaTa cuctema 3a o6pa-
60TKa Ha no4ysa 3a HacaxjeHusaTa
OT Kacuc npu arpoekosiornyHuTe
ycnosusa Ha Cbpbusa e yrap, T.e.
nocpeactsoM opaH. CbBCceM Hac-
KOpO ce 3acwiu npakTukara 3a
MynyMpaHe C AbPBECHU CTbProTu-
HU nnn dponnmo. MHOro6poNHN 13-
cnepfBaHuA noco4ysaTr 3Ha4YeHUEeTOo
Ha [ObPBECHUTE CTBLPrOTUHU WK
donmMoTo Kato edpeKkTMBEH MeToA
3a KOHTpO/1 Hag niesenvute N 3a
noggbpXaHe Ha GnaronpusTHa
noyseHa CTPYKTypa n perynupaHe
Ha BOAHMUTE W TemnepaTtypHu
pexumn Ha noysarta. MynuympaHe-
TO Ha no4yesarta C AbPBECHU CTbp-
rOTMHN HacbpyaBa BereTaTuBHUA U

or very good taste and flavour
(Laugale, 2007).

It is often understood that the fruits
that exhibit pleasant sensory
characteristics have a high sugar
content and a relatively low content
of acids (Zheng et al., 2009).

One of the key selection priorities of
leading breeding centres is to create
new dessert genotypes intended
mostly for fresh use.

Aroma, colour and ascorbic acid
content are the most important
quality parameters of black currant
fruits  which  are, therefore,
considered suitable not only for
fresh consumption but also as raw
material for the food industry (Uzuru
& Campeanu, 2002).

The most common soll
management system used in black
currant  plantings  under the
agroenvironmental conditions in
Serbia is bare fallow i.e. continuous
tillage. More recently, mulching with
sawdust or foil has been
increasingly practised.

Numerous studies have highlighted
the importance of sawdust or foll
mulch as an effective method for
weed control and for maintaining a
favourable soil structure and
regulating the water and
temperature regimes of the soil.

Mulching the soil with sawdust or foil
promotes the vegetative and
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pa3sMHOXUTENEH noTeHunan Ha
Kacuca M uma nosioKUTENTHO Bb3-
JeACTBME  BbPXYy  XUMUYEcKuTe
cBoicTBa Ha nnogosete (Larsson,
1997; Dale, 2000; Kivijarvi et al.,
2005; Dill, 2008).

Llenta Ha ekcrnepumeHTa €
Aa v3cneaBa BNMAHMETO Ha cucte-
MUTE 3a 06paboTka Ha mnoyBaTa
BbPXYy CbAbPXaHMETO Ha NbpPBUY-
HN  MeTabonnTn W CEH30pHUTE
XapaKTepuCTMKM Ha Kacuca.

MATEPVANT N METOOU

M3cnepBaHeTo e npoBeneHo
npes 2012-2014 B ekcnepuMeH-
Ta/IHO HacaxieHue C Kacuc, Cb3-
haneHo npes nposetrta Ha 2011 c
OBYroAunLWHM pacteHma B Nacnepo-
BaTe/ICKu MHCTUTYT N0 OBOLLap-
cTBo, Yauvak, 3anagHa Cbpbus.
PacTeHnsaATa Ha kacuca ca odop-
MEHM NOo XpacToBuaHa cuctemMa Ha
pa3ctosHue OoT 3 m Mexay peau-
umMte u1 1 m B pamkuTe Ha pega. B
eKcrnepvMeHTa ca BK/IOYEeHU LecT
copta Kacuc: ,beH JlomoHAa®, ,beH
Capek”, L,HavyaHcka UbpHa“,
.TuTanmnsa”, ,TubeH" wn ,Twucen“.
M3non3ssaHn ca Tpu cuctemn 3a
o6paboTka Ha noyBaTta: 06paboTka
| — yrap T.e. ypes opaH; obpaboTka
I — wMynuMpaHe C [ObpPBECHU
CTbproHn n obpadoTka Il — mynun-
paHe C YepHO NOJIMETUNEHOBO (PO-
nvno. Nnogosete ca aHaM3npaHu
3a CbAbpXaHue Ha MbPBUYHK
mMeTabonutu: 1. o6WmM N MHBEPTHU
3axapyn — no metoga Ha Loof-
Schoorl, n 2. o0bwyn knucenuHn —
ype3 NaOH meTof 3a HeyTpasimsa-
una. KayectsoTo Ha nnoga e

generative potential of black currant
and has a positive effect on the
chemical properties of the fruit
(Larsson, 1997; Dale, 2000; Kivijarvi
et al., 2005; Dill, 2008).

The objective of the experiment
was to examine the effect of soll
management systems on the content
of primary metabolites and sensory
characteristics of black currant (Ribes
nigrum L.) fruit.

MATERIAL AND METHODS

The research was conducted
during 2012-2014 in an
experimental black currant planting
established in the spring of 2011
using two-year-old plants at the
Fruit Research Institute, Cacak,
Western Serbia. Black currant
plants were trained to a bush
system at a spacing of 3 m
between rows and 1 m within the
row. Six black currant cultivars
were included in the experiment:
'Ben Lomond, ’'Ben Sarek,
'Cacanska Crna’, 'Titania’, 'Tiben’
and 'Tisel'. Three soil management
systems were used: treatment | —
bare fallow i.e. continuous tillage;

treatment Il — sawdust mulch and
treatment 1l — black polyethylene
foil mulch.

The fruits were analysed for the
content of the primary metabolites:
1. total and invert sugars — using
the Loof-Schoorl method, and 2.
total acids - by the NaOH
neutralisation method. Fruit quality
was evaluated by the sensory test
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OLeHEeHO CbC CeH30peH TecT (ckana
oT 1 no 5) 3a cnegHuTe xapakre-
pUCTUKK: pasmep, opma, UBAT,
BKyC ¥ apomar. Bb3 ocHoBa Ha
LusAnarta ckasla 3a CeH30pHa OueHKa
Ha KayecTBOTO Ha njoaa, U3nuTaHu-
Te COpTOBE Ca OueHeHW u4pes
MeXAyHapoaHM onucaHusa 3a Kacuca
(CPVO-TP/040/2 — UPQV, 2009).

[JaHHuTe OT eKkcnepumMmeHTa
ca NOAJIOXEHM Ha CTaTUCTUYECKU
aHa/IM3 Nno ABydpakTopHUA Mopnen
ANOVA Ha ®uwep. 3HaymmocTtTa
Ha pasiMkiuTe Mexay cpeaHuTe
CTOMHOCTM Ha hakTopute 1 cpeg-
cTBaTa 3a B3aMMofeincTene e on-
pepeneHa ¢ Tect LSD npu HMBa Ha
3HaummocT ot P<0.01 n P<0.05
Pesyntatnte ca npeactaBeHn B
TabnuuHa dpopma.

PE3YJITATU N OBCBb)XOAHE
AncnepcMoHHNAT aHanm3
(F-TecT) nokasBa BMCOKO 3HaAYMMU
pas/iMkn B CbAbpPXaHMETO Ha 06-
WM M UHBEPTHU 3axapu uamexagy
coptoBeTe u obpaboTkuTe. Lo ce
OTHacs A0 06WunTe KUCENWHW, yC-
TAHOBEHU Ca W3KNKYUTENHO 3Ha-
YMW pPasNnKN N3mMexay coptoBeTte
N 3HAYNUMU PasNKN mM3mexay 06-
paboTkuTe. He ce Habnwgasa B3a-
nmogencTeme Mexay copt n obpa-
60Tka. Pesyntatute 3a cbabpxa-
HAETO Ha MbPBUYHU MEeTaboNnTU
npy uscnegBaHuTe COpToOBE Kacuc
ca npegcraseHu B Tabnvua 1.
O6bwmnte 3axapu 3a Tpuro-
OVWHNA nepuog Ha u3cneBaHe
ca Hai-BMCOKM 3a copT ,TutaHmsa"
(14.1%), a Hait-Huckn 3a ,Tucen”
(8.97%) wn ,Tuben* (8.99%).

(scores on a scale of 1 to 5) for the
following traits: size, shape, colour,
taste and flavour. Based on the
overall sensory evaluation score
for fruit quality, the tested cultivars
were ranked using the international
descriptors  for black currant
(CPVO-TP/040/2 — UPQV, 2009).

The experimental data were
subjected to statistical analysis by
Fisher's two-factors ANOVA. The
significance of differences between
the mean values of the factors and
the  interaction means  was
determined by LSD test at
significance levels of P<0.01 and
P<0.05. The results are presented in
tabular form.

RESULTS AND DISCUSSION

The analysis of variance (F-
test) showed highly significant
differences in the content of total and
invert sugars among the -cultivars
and treatments. As for total acids,
highly significant differences among
the cultivars and  significant
differences among the treatments
were determined. No cultivar X
treatment interaction was observed.
The results on the content of the
primary metabolites in the tested
black currant cultivars are presented
in Table 1.

Total sugars during the three-
year research period were the
highest in 'Titania' (14.1%) and the
lowest in Tisel (8.97%) and 'Tiben’
(8.99%).
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.HJayaHcka ubpHa“ (9.20%) uma
3HAUMTENIHO MO-BMCOKO CbAbpXa-
HMe Ha WHBEpPTHa 3axap, AoKaTo
Hali-HNCKOTO CbAbpXaHue e oTye-
TeHo npu ,beH Capek* (8.0%).
O6LWunTEe KNCENNHM Ca Hai-BUCOKU
npu copt ,Tucen” (2.77%) n Hai-
HUCKKM 3a ,TnbeH" (2.37%).

OT rneauule Ha 06paboTKK-
Te, Hall-BMCOKOTO CbAbpXaHne Ha
o6ula 1 MHBEPTHa 3axap e nosy4e-
HO MpW Kacuc oTrnexgaH BbpXy
yrap, a Hal-HUCKOTO Npu Myn4ympa-
He ¢ oMo 1 MynuupaHe ¢ Abp-
BECHW CTbProTvHuU. M obpartHoTO,
copTOBEeTEe Kacuc OTrnexgaHu nog
donno nmart Hai-BUCOKOTO CbAbP-
XaHue Ha o6LLUM KMCeNMHU, AoKaTO
Hal-HUCKOTO CbAbpXaHne e ycTa-
HOBEHO Mpu NI040BE Ha COpTOBE
oTrnexaaHn Bbpxy yrap.

'Cacanska Crna’ (9.20%) had a
significantly  higher invert sugar
content, whereas the lowest content
was recorded in '‘Ben Sarek’ (8.10%).

Total acids were the highest in Tisel
(2.77%) and the lowest in 'Tiben’
(2.37%).

In terms of treatments,
highest total and invert sugar
contents were obtained in black
currants under bare fallow and the
lowest in those under foil and
sawdust mulch treatments.
Conversely, the fruits of cultivars
grown under foil mulch treatment
had the highest content of total
acids, whereas the lowest content
was found in the fruits of cultivars on
bare fallow.

the

Tabnuua 1. CbabpxaHve Ha NbPBUYHM MeTaboNMTK B NSI040BETE
Table 1. Contents of primary metabolites in fruits

OBy 3axapy VHBEpTHU O6Lm
Copt / O6paboTka 3axapu KNCENUHN
Cultivar / Treatment Total sugars Invert sugars Total acids
(%) g
(%) (%)
Ben Lomond 9.18+0.06 d 8.48+0.08c 2.48+0.13c
Ben Sarek 9.94+0.07c 8.10+0.14e 2.63+0.07b
Copt Titania 14.1+40.15a 8.74+0.14b 2.42+0.16d
Cultivar (A) Cacanska Crna 13.0£0.29b 9.20+0.12a 2.49+0.10c
Tisel 8.97+0.05e 8.27+0.05d 2.77+0.07 a
Tiben 8.99+0.11e 8.28+0.04d 2.37+0.15e
O6paboTka yrap / bare fallow 10.840.30a 8.59+0.09a 2.50+0.08 b
Treatment (B) ObpB. CTbprotuHW/sawdust  10.6+0.30b  8.45+0.08 b 2.53+0.08 ab
onuo / foil 10.6+0.30b 8.49+0.09b 2.55+0.08 a
ANOVA
Copt / Cultivar (A) o o *
O6paboTka / Treatment (B) o o *
AxB ns ns ns

CpefiHUTEe CTOMHOCTM NOCfefBaHn OT Pas/IMyHU OYKBUM B KOMOHUTE MMAaT 3HAYMMU
pasnvkn npu p<0.01 m p<0.05 cbrnacHo LSD Ttecta u pesyntatute ot ANOVA
(F-Tec).

Means followed by different letters within columns are significantly different at p<0.01
and p<0.05 according to LSD test and ANOVA (F-test) results.
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CeH3opHUTE KayecTBa Ha
naofoBeTe 3aBUCAT OT  TeXHUs
pa3mep, popma, LBAT, BKYC U apo-
maTt. Pesyntatute OT CeH3opHaTta
OLEHKa Ha KayeCTBOTO Ha naopo-
BEeTe Ha W3NUMTBaHUTE COpTOBE
Kacuc ca nsbpoenn B Tabnuua 2.
OncnepcnoHeH aHanuid (F-TecT)
nokassa W3K/IHOUYUTESTHO 3HaYUMKU
pas/iMku B CEH30pHUTE XapakTe-

The sensory properties of the
fruits are dependent on their size,
shape, colour, taste and flavour. The
results on the sensory evaluation of
the fruit quality of the tested black
currant cultivars are listed in Table 2.
The analysis of variance (F-test)
showed highly significant
differences in the  sensory
characteristics of the fruits among

pucTUKM Ha nnogose wuamexay | the cultivars and  treatments.
coptoBeTe un obpaboTknte. Cobuyo | Cultivar x treatment interactions
Taka ce nonyyasat v B3avmogei- | were also exhibited.
CTBUS MeX/y COpT 1 0bpaboTka.
Tabnuuya 2. CeH30pHa OLEeHKa Ha Ka4eCcTBOTO Ha naogoBeTe
Table 2. Sensory evaluation of fruit quality
Copt /O6paboTka Pasmep $opma LAt Bkyc ApomaTr  O6La
Cultivar / Treatment Size Shape Colour Taste Flavour  Overall
Ben Lomond 4.00£0.02e 4.57+0.02d 4.63x0.01c 4.08+0.02f 4.25+0.02e 21.5
Ben Sarek 490+0.01a 4.5740.02d 4.03+0.02d 3.73+0.02e 3.93+0.02f 21.2
Cont Titania 485+0.01b 4.89+0.01c 4.80+0.0l1a 4.78+0.01a 4.70+0.0l1a 24.0
Cuﬁivar ) Catanska Crna 475+0.02d 4.95:0.01b 4.70+0.01b 4.75:0.01b 4.57+0.01b 23.7
Tisel 485+0.01b 4.94+0.01b 4.81+0.01a 4.40+0.02d 4.37+0.02d 23.4
Tiben 478+0.02¢c 4.98+0.0l1a 4.73+0.01b 4.57+0.01c 4.55+0.0lc 23.6
yrap/bare fallow  4.76x0.04a 4.85:0.04a 4.65+0.04a 4.38+0.05b 4.36x0.05b 23.0
O6paboTka ObpB. CTbProThHY ~ 4.68+0.04 b  4.82+0.04b 4.63+0.04a 4.33#0.05c 4.38+0.05b 22.8
Treatment(B) sawdust
chonmo/foil 4.63+0.04c  4.80+0.04c 4.58+0.04b 4.47+0.04a 4.44+0.04a 22.9
ANOVA
CopTt/Cultivar (A) o o hid o hid
O6paboTka ok ok bl ok bl
Treatment (B)
AXB *% *% *%k *% *%k

CpegHuTe CTOMHOCTY NocneABaHn 0T Pa3/IMYHN BYKBU B KOMIOHUTE MMAT 3Ha4YMMKn pasnvkm npu p<0.01 n
p<0.05 cbrnacHo LSD Tecta u pesyntatute ot ANOVA (F-TecT).
Means followed by different letters within columns are significantly different at p<0.01 and p<0.05 according

to LSD test and ANOVA (F-test) results.

N3cnepBaHuTe copToBe Ka-
CuC nokaseaT 406pn CEH30pHM Xa-
PaKTePUCTUKM, KaKTO e NoTBbpae-
HO OT cpefHata obLia oueHka oT
22.9 3a KayecCcTBOTO Ha njiogoBse-
Te. ObLwarta oueHKa e Hai-Bucoka
3a ,TutaHua“ (24.0), a Halii-
Huckarta 3a ,beH Capek” (21.2).

Mo Bpeme Ha TpUroAuLLHUA

The tested black currant
cultivars exhibited good sensory
attributes, as confirmed by the
average overall score of 22.9 for
fruit quality. The overall score was
highest in 'Titania’ (24.0) and lowest
in 'Ben Sarek’ (21.2).

During the three-year period,
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nepuop, .beH Capek® nonyvyasa
Hali-BMcoKaTa OLeHKa 3a pasmep
Ha nnoga (4.90), B cpaBHeHue c
Hali-HuckaTa oueHka 3a ,beH
NlomoHg®  (4.00). Kato usno,
dopmaTta 1 uBeta Ha nnoposete
Ha BCUMYKN COPTOBE Ca XapakTepHu
3a copToBeTe Kacuc, kato , TnoeH"
ce OoT/IMyaBa C (popma Ha nnoga
(oueHka 4.98), ,TutaHua“ u
.rucen’ cbCc cBos UBAT (4.80 un
cboTBeTHO 4.81). Hali-Bucokata
oLeHKa 3a BKyc (4.78) u apomar
(4.70) ca NolyYyeHu npu
»TUTaHnsa", a Han-HuckaTa 3a ,beH
Capek” (3.73 n cboTBETHO 3.93).
Mpn obpaboTkaTta Ha no4ysa-
Ta ca yCTaHOBEHW 3HaYUMU pas/iv-
KA MO OTHOLLEHME Ha CEeH30pHuUTe
XapakTepucTuku Ha nnofoBeTe.
Hali-Bucokata o6ula oueHka 3a
pasmep Ha njaoga, gopma u UBAT
ca MOCTUTHATM OT Kacuc OTI/Iex-
[aH BbpXy yrap, a Hali-HuckuTe
npu Kacuc mynyupaH ¢ dposivo.
06parHoTO, No-A406BbP BKYC N apo-
MaT ca Mnosly4yeHn npu nnogose oT
COpPTOBE My/luMpaHu ¢ gposimo, oT-
KOJIKOTO OHEe3N OTINexXaaHn Bbpxy
yrap U MynuMpaHu C AbPBECHU
CTbProtTuHn. CbrnacHo MexayHa-
pPOOHUTE XapakTePUCTUKN 3a Ka-
cuc (UPOV, 2009), nscnegsaHute
COpTOBE Ce Knacupmumpar B ABe
rpynn Bb3 OCHOBa Ha CBOATA USA-
JIOCTHa CeH30pHa OueHKa 3a Ka-
yecTBO Ha nnoga: 1. fdobpa (20.1—
21.5 Toukun): ,beH Capek”, ,beH
NlomoHa®; n 2. OtnnyHa (> 21.5
Toukun): "TutaHmsa", ,YaudaHcka
UbpHa“, , TuéeH", ,Tucen".
AHanM3bT Ha HacToAwwuTe

'‘Ben Sarek’ obtained the highest
score for fruit size (4.90), as
opposed to the lowest score of 'Ben
Lomond’ (4.00). Generally, the fruit
shapes and colours of all cultivars
were characteristic of black currant
cultivars, with 'Tiben’ standing out in
terms of fruit shape (score 4.98)
and 'Titania’ and 'Tisel' in terms of
fruit colour (4.80 and 4.81,
respectively). The highest scores for
taste (4.78) and flavour (4.70) were
obtained by 'Titania’ and the lowest
by 'Ben Sarek’ (3.73 and 3.93,
respectively).

The  treatments  showed
significant  differences in  the
sensory attributes of the fruits. The
highest overall scores for fruit size,
shape and colour were achieved by
currants grown on bare fallow, and
the lowest by those under foil mulch
treatment.

Conversely, better taste and flavour
were obtained from the fruits of
cultivars under foil mulch treatment
than from those under bare fallow
and sawdust mulch.

According to the international
descriptors for black currant
(UPOQV, 2009), the tested cultivars
were classified into two groups
based on their overall sensory
score for fruit quality: 1. Good
(20.1- 21.5 points): 'Ben Sarek,
'‘Ben Lomond’; and 2. Excellent
(> 21.5 points): 'Titania’, 'Catanska
Crna’, 'Tiben’, Tisel'.

The analysis of the present
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pJaHHn 3a ,beH JlomoHpg®, ,bBeH
Capex®, ,TutaHmna“, ,Tucen* n
,TVNOEH" npeanonaraT, Yye CbAbP-
XaHneTto Ha o0Wu W VHBEPTHU
3axapu e Mno-BUCOKO, a ToBa Ha
0o6LWNTE KUCENUHN MO-HUCKO, OT-
KOJIKOTO €eKCNepuMeHTUTE WU3BbP-
weHn ot Siksnianas et al. (2006),
Libek & Kikas (2002), Yadong et
al. (2008), Mladin et al. (2009) un
Raudsepp et al. (2010).
Stanisavljevic et al. (2002)
noco4ysaT MO-BUCOKO CbAbpXaHue
Ha obwn kucenuHn npu ,beH
JloMmoHA“, OTKONKOTO npwu nsofo-
BeTe Ha ,YayaHcka UbpHa“ npu
KAMmMaTU4yHUTE YCNnoBmusa Ha Yauak,
KOeTO OT 4acTu CbOTBETCTBa Ha
pe3yntatute B HACTOALWETO W3-
cneppaHe. Npu arpoekosiornyHmuTe
ycnoBusi Ha Cbpbus, NikoliC et al.
(2006) nonyyaBaT MO-HUCKO Cb-
AbpXaHve Ha obuwa M MHBepTHa
3axap, HO MO-BUCOKO CbAbpXaHue

Ha obwn kucenuHn npu ,beH
NlomoHA', ~DEH Capek” n
.TutaHnsa”,  pokato  Djordjevic

(2012) oTtuMTa NO-HWUCKM CTOMHOC-
TM 3a 06Wwu 3axapu u 06w
KncennHn npu ,beH JlomoHA®,
LHadaHcka UuwbpHa“, ,TutaHua“ u
.beH Capek", HO CXOAHW CTOMHOC-
TW 3a WHBEPTHUTE 3axapu. 3a
CpaBHeEHMEe C HacToAwuTe pesyn-
Tatn, Magazin et al. (2012) nony-
yasart No-BMCOKN CpefHU HMBa Ha
o6wwn 3axapu npu ,bBeH JlomoHg",
HO MO-HUCKM HuBa npun ,beH
Capek”. Pa3nuknte B cbabpxa-
HMEeTO Ha 06K 3axapu U 06K
KACENIMHN Cce AbJiXaT Ha Bb3Aei-
CTBMETO Ha KIMMaTU4HUTE hakTo-

data for 'Ben Lomond’, 'Ben Sarek’,
Titania', 'Tisel' and 'Tiben’ suggests
that the content of total and invert
sugars was higher and that of total
acids lower than in the experiments
conducted by Siksnianas et al.
(2006), Libek & Kikas (2002),
Yadong et al. (2008), Mladin et al.
(2009) and Raudsepp et al. (2010).

Stanisavljevic et al. (2002) reported
a higher total acids content in 'Ben
Lomond’ than in 'Cafanska Crna’
fruits under the climatic conditions
of Calak, which is partly in
agreement with the results of the
present study.

Under the  agroenvironmental
conditions of Serbia, Nikoli¢ et al.
(2006) obtained lower contents of
total and invert sugars, but a higher
content of total acids in 'Ben
Lomond’, 'Ben Sarek’ and 'Titania,
whereas Djordjevi¢ (2012) recorded
lower values for total sugars and
total acids in ’'Ben Lomond,
'Cacanska Crna’, 'Titania’ and 'Ben
Sarek’, but similar values for invert
sugars.

As compared to the present results,
Magazin et al. (2012) obtained
higher average levels of total sugars
in '‘Ben Lomond’ but lower levels in
'‘Ben Sarek'.

These differences in the contents of
total sugars and total acids are
attributed to the effect of climatic
factors on the  biochemical
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Py BbPXYy BUOXMMUYHMSA CbCTaB Ha
nnofoBeTe Ha u3cneaBaHuTe cop-
TOBE Kacuc.

Veberic et al. (2012) yctaHo-
BABAT, 4Ye KayeCTBOTO Ha njoga
ce ornpegensa OT CbAbpPXaHWETO
Ha NMbpPBUYHM MeTabonmTn (3axa-
pW, OPraHNyHN KNCESIMHN U T.H.) U
BTOPUYHN MeTabo/mMTn (OCHOBHO
doeHoM 1 KapoTeHouan), KOUTO
[OonpuHacAT OCHOBHO 3a BKyca Ha
nnoga, apomarta W BbHLUHUA BUA,.
YCcTaHOBEHOTO CbOTBETCTBA Ha
pe3ynratnte Ha HacTOALWETO WU3-
cnepnBaHe, npensuz BUCOKUTE HMU-
Ba Ha OOLLM 1 MHBEPTHN 3axapu u
HUCKOTO CbAbpXaHue Ha o06uwm
KncenuHu B , TutaHua“, KoeTo no-
[06psiBa CEH30PHUTE XapakTepuc-
TUKM Ha nnopgosete. Mo oTHOLIE-
Hve Ha ,beH Capek®, nnogosete
MMaT HUCKN CTOMHOCTM Ha 0O6LM
3axapu M BUCOKM CTOMHOCTM Ha
o6WN KMUCenuHu; cneposartesiHo
TO3N COPT Ce XapakTepusmpa CbC
cnabu CeH30pHU XapaKTepUCTUKN.
HacToawmTte pesyntatm ce pas-
nmyaBat  OT  yCTaHOBEHWUTE OT
Milivojevi¢ (2008) OTHOCHO USM0C-
THarTa opraHosienTUyHa OueHkKa 3a
nnogosete Ha ,beH Capek” n ,beH
JlomoHA“, HO cboTBeTCTBaAT Ha
3akntoveHmeTo, ye ,beH JlomoHAa"
npesb3xoxaa ,beH Capek” no
BKyC 1 apomat. B nscnegsaHe Ha
Laugale (2007), nnogoseTe Ha
.beH Capek* ca c ronam pasmep,
HO C /IOl BKYC, KOETO e nofo6Ho
Ha pe3yntatute OT HaCTOALETO
nscnenpade. NikoliC et al. (2006)
n3cneasat opraHoNenTUyHUTE Ka-
yecTBa Ha ansiogosete Ha ,beH

composition of the fruit of the
studied black currant cultivars.

Veberi€ et al. (2012) found that
fruit quality is determined by the
content of primary metabolites
(sugars, organic acids etc.) and
secondary  metabolites  (mostly
phenols and carotenoids), which
largely contribute to fruit taste,
flavour and appearance.

These findings comply with the
results of this study, given the high
levels of total and invert sugars and
the low content of total acids in
Titania’, which improved the sensory
characteristics of the fruits.

As for 'Ben Sarek’, the fruits had low
values of total sugars and high
values of total acids; hence this
cultivar was characterised as having
poor sensory characteristics.

The present results differ from the
findings of Milivojevi¢ (2008) in the
overall organoleptic score for 'Ben
Sarek’ and 'Ben Lomond’ fruits, but
are consistent with the conclusion
that 'Ben Lomond’ outperforms 'Ben
Sarek’ in taste and flavour.

In a study by Laugale (2007), the
fruits of '‘Ben Sarek’ are large in size
but of poor taste, which s
comparable to the results of this
study. Nikoli¢ et al. (2006) studied
the organoleptic properties of the
fruits of 'Ben Lomond’, 'Ben Sarek’
and 'Titania® and found that 'Ben
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JlomoHAa®, ~DEH Capek” n
»1UTaHna" n yctaHoeasart, ye ,beH
Capek” n ,TutaHnsa® npeBb3X0X-
pat ,beH JlomoHA*. Pesyntatute
OT HacToAWEeTO wu3cneaBaHe ca
CXO[HM C Te3N Ha ropecnomMmeHaTu-
Te aBToOpuM MNO OTHOLWIEeHWe Ha
LAnocTHaTa CeH3opHa OueHKa Ha
» T UTAHNA", HO HEe 1 C UasoCcTHaTa
oueHka Ha ,beH JlomoHAa* n ,beH
Capek”, KakTo 1 CbC 3ak/yeHne-
TO0, 4ye ,beH JlomOoHA® wuma TnoO-
noLla opraHo/IMNTUYHU KayecTsa B
cpaBHeHue c ,beH Capek®. Cno-
pen noco4yeHOTO OT Siksnianas et
al. (2006), copt ,TutaHua" npu
ycnosudaTa Ha JlnTBa ce xapakTte-
pu3snpa C BUCOKO CbAbpXaHne Ha
06N 3axapn N HUCKO CbAbpXa-
HVe Ha O6LUM KUCenuHW, N crepo-
BaTe/IHO € MexX/y COpTOBeTe, Kou-
TO nokassaT [0Obp BKYC, KOETo
CbOTBETCTBA Ha HacToAlwuTe pe-
3ynraTu. Djordjevic (2012)
nony4ya-sa MHOTO [o6pu
pe3yntatu 3a o6LluTe CeH30pHU
XapakKTepucTn-km U1 OUEHKM 3a

coptoBete Kacuc, T.e. 19.2
("YavyaHcka ubpHa"') wu 214
("TuTaHuAa), KOeTo He CboT-

BETCTBa Ha pesynrarute, T.e. no-
[06pY CeH30pHM KayecTBa OTKOJIKO-
TO HaACTOSALLETO M3cneABaHe.

Lllo ce oTHacsa 3a 06paboT-
KaTa Ha nousBarta, Hali-BUCOKUTE
CTOMHOCTM 3a OOWWM N WHBEPTHU
3axapuv 1 Haii-BMCOKM 06LM OLEH-
K/ 3a pasmep Ha nnoga, oopma u
LUBAT ca MOosyyYeHn BbPXy yrap,
[OKaTo Han-BUCOKUTE CTOMHOCTU
3a O6WM KUCENUHU N Ha-BUCO-
KATE O0OWM OUEHKM 3a BKYyC MU

Sarek’ and 'Titania’ outperformed
'‘Ben Lomond'.

The results of the present study are
comparable with those of the
abovementioned authors in terms of
the overall sensory score of 'Titania,
but not with the overall scores of
'‘Ben Lomond’ and '‘Ben Sarek’, as
well as with the conclusion that '‘Ben
Lomond’ has poorer organoleptic
properties compared to 'Ben Sarek'.

As reported by Siksnianas et al.
(2006), Titania’ under the conditions
of Lithuania is characterised by a
high content of total sugars and a
low content of total acids, and is
hence among cultivars that exhibit
good taste, which is in agreement
with the present results.

Djordjevi¢ (2012) obtained very good
overall sensory attributes and scores
for black currant cultivars i.e. 19.2
(Caganska Crna) and 21.4 (Titania),
which is in disagreement with the
results i.e. better sensory properties
in this study.

As for treatments, the highest
values for total and invert sugars
and the highest overall scores for
fruit size, shape and colour were
obtained under bare fallow,
whereas the highest values for total
acids and the highest overall scores
for fruit taste and flavour were
recorded under  foll mulch
treatment.
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apomar Ha nnoga ca OT4YeTeHu
npy MynumpaHe c onmo. Mma
BEPOATHOCT YMEPEHO BUCOKaTa
Temnepatypa v Bnara Ha noysara
obpaboTeHa kaTto yrap Ada
nognomara cuHTe3a Ha 06wy un
WHBEPTHN 3axapu, U no-Bucokara
TemnepaTtypa M Bnara Ha noysa
MynumpaHa ¢ ¢Qonvo pa ca
epekTMBHM 3a YyBe/siMyaBaHe Ha
CbAbpXaHMeTo Ha obwmu Kuce-
nHW. Tlpn mynyupaHe ¢ ponwuo,
Kaldmae et al. (2013) nocturat
MO-HUCKM CTOMHOCTU Ha obwwuTe
3axapu, HO MO-BMCOKN CTOMHOCTU
3a 06LWKM KucenmHn npu , TutaHmsa”
B CpaBHEHMe C HacTtoawuTe
pesyntatn. Pedersen & Andersen
(2012) nocouBaT MO-BMCOKN HMBA
Ha obLMTe KUCENUHU MpU cucTema
3a OMONOrMYHO NPOU3BOACTBO 3a
coptoBe ,beH JlomoHg", ,TubeH" n
»1UTaHMA", B CpaBHeHNe C pesynTta-
TUTE Ha HaCTOALUNSA eKCEePUMEHT.

N3BO4AN

3cnepgsBaHnte copTtoBe ca
noaxo4AwWmM 3a TbProBCKO MNPOU3-
BOACTBO MNPU arpoekonornyHuTe
ycnosusa B Yayak nopagu no6poTo
CbAbpXaHNWe Ha MbpPBUYHM MeTa-
601TN 1 [OBPU NN OT/INYHN CEH-
30PHU XapaKkTepUCTUKN.

CbAbpXaHWeTo Ha MbPBUYHM
MeTabo/IMTM UMa rosiiMo Bb3Aei-
CTBUE BbPXY CEH30PHMTE KayecTBa
Ha nnoga.

Hai-Bucoko cbabpxaHue Ha
obulM 3axapu € OT4YeTeHO 3a
~TuTaHnsa” (14.1%), a 3a MHBEPTHU
3axapu npu ,YHavaHcka LUbpHa“
99.20%), AOKaTO Hal-HUCKOTO npu

It is likely that the moderately high
temperature and moisture of the soil
under bare fallow treatment
promoted the synthesis of total and
invert sugars, and that the higher
temperature and moisture of the soil
under foil mulch were effective in
increasing the total acids content.

Under foill mulch treatment,
Kaldmae et al. (2013) achieved
lower values for total sugars, but
higher values for total acids in
Titania’ compared to the present
results. Pedersen & Andersen
(2012) reported higher levels of
total acids under organic
production  system in  'Ben
Lomond’, 'Tiben’ and 'Titania’
compared to the results of this
experiment.

CONCLUSIONS

The tested cultivars are
suitable for commercial production
under the agroenvironmental
conditions in Cacak due to their good
content of primary metabolites and
good or excellent sensory attributes.

The content of primary
metabolites has a large effect on the
sensory properties of the fruit.

The highest content of total
sugars was recorded in ‘'Titania’
(14.1%) and that of invert sugars in
'Catanska Crna’ (9.20%), whereas
the lowest in Tisel' (8.97%), Tiben’
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.rvcent (8.97%), ,, Tuben" (8.99%)
n ,beH Capek” (8.10%). ,Tucen”
(2.77%) nMa Ha-BUCOKOTO
CbAbpXaHne Ha 06LN KNCeIMHN, B
CpaBHEHWEe C Hal-HUCKOTO npu
»TNoen" (2.37%).

Hali-Bucokata o6Lia ceH30p-
Ha OUEeHKa 3a KayeCTBOTO Ha
naoga e nonydeHa npu ,TutaHmna“
(24.0), a Hai-HuckaTa npu ,beH
Capex” (21.2).

3non3saHeTo Ha pas/inyHm
cucTteMn 3a obpaboTka Ha MNo4vBuU
3a HacaxaeHusiTa c Kacuc noB/ms-
BaT Ha CbAbPXaAHNETO Ha MbPBUY-
HN MeTaboNnTn 1 obuiata ceH3op-
Ha oOueHKka 3a KayeCTBOTO Ha
nnoga. Hal-BMCOKOTO CbAbpXa-
HMe Ha 06K 1N MHBEPTHN 3axapw,
KaKkTo M Hai-BMCokaTa OLeHKa 3a
pasmep Ha nnoga, popma u UBAT
ca noJly4eHn nNpu Kacuc oTrnexgaH
BbpXy Yyrap, a CTOWHOCTUTE Ha
06LLUM KANCENNHUN N CEH30PHN OLEH-
KA 3a BKYC W apomaT ca Hau-
BMCOKWN Npu Myn4yupaHe ¢ osimo.

BNAITOOAPHOCTU

HacTtosweTo wu3cneaBaHe e
yacTt oT npoekt Ne 31093, domHaH-
cvpaH oT MMHUCTepPCTBOTO Ha 06-
pas3oBaHMeTO, HaykaTa U TexHO/Oo-
TMYHOTO passuTne Ha Penybnuka
Cbpbus.

(8.99%) and 'Ben Sarek (8.10%).
Tisel (2.77%) had the highest
content of total acids, as opposed to
the lowest in 'Tiben' (2.37%).

The highest overall sensory
score for fruit quality was obtained
in 'Titania’ (24.0), and the lowest in
'‘Ben Sarek’ (21.2).

The different soil management
systems used in the black currant
planting affected the content of
primary metabolites and the overall
sensory score for fruit quality.

The highest contents of total and
invert sugars and the highest scores
for fruit size, shape and colour were
obtained in currants under bare
fallow treatment, and the values for
total acids and the sensory scores
for taste and flavour were the
highest under foil mulch.
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Seed germination of different chinese jujube
(Ziziphus jujuba Mill.) genotypes
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Skopje, R. Macedonia

PE3IOME

Mpe3 nepuvoga Ha 2004-2006 e
uscneflBaHa nabopartopHata U noJscka
Kb/ITHAEMOCT Ha HSAKOJIKO copTa XuHan
(Ziziphus jujube Mill.), kato ,3y Tao yao“,
Kutanckn 2A", 039 uao“, ,Baxwickn 45-
2¢, ,Ja 6aii uao" n ctapute Bugose: ,ns
cpefHoasMaTCckM XuHan“ u MecTHUAT AnB
Bung ,Cupka“. MectHuart ,Cupka“ ce xa-
pakTepuaupa C Hai-BUCOK MpoLEeHT nabo-
paTtopHa Kbn-HsemocT 68.9%). Hali-go6-
pa noncka kbf-HAemocT Hag 40% uvma
npu coprose ,[34 yao“ u ,[3y Tao yao“.
lMpe3 BTOpaTta roguHa, .38 uao“ gasa
Hali-Bucoknte cemeHayeta (60.4 cm).
Hail-nogxogdwm 3a npucaxpaHe ca
ceMeHayeTata OT MOTOMCTBOTO Ha ,[a
f6ail Lao“, Cc Halii-rofam guameTbp Ha
cTbbnoto (9.8 mm). [lpe3 BTOpaTa
roguHa, Han-ronsiM XxabuTyc, m3paseH C
obwara AOb/MKMHA Ha K/IOHUTe, wumart
cemMeHayeTa OT NOTOMCTBO Ha ,[3y Tao
yao“ (128.0 cm).

KntouoBn Aymu: XuHan, cemeHa,
Kb/IHAEMOCT, CEMeHaue

SUMMARY

In the period 2004-2006 have been
study the laboratory and soil seed
germination of some Chinese jujube
(Ziziphus jujube Mill.) varieties such as:
Zu tao czao, Kitaiski 2A, Ja czao,
Vahshski 45-2, Da bai czao and wild
types: Wild middleasian jujube and the
local wild type Sirka. The wild type Sirka
is characterized with the highest percent
of laboratory germination (68.9 %). The
varieties Ja czao and Zu tao czao are
characterized with the best soll
germination, over 40 %. The highest
seedlings are those from the progeny of
Ja czao, in the second year (60.4 cm).
The most appropriate for grafting are the
seedlings from Da bai czao progeny, with
the biggest diameter of the trunk (9.8
mm). With the highest habit expressed
trough total branches length, have the
seedlings from Zu tao czao progeny
(128.0 cm) in the second year.

Key words: Chinese jujube, seed,
germination, seedling
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yBO/

XnHanbT  (Ziziphus jujube
Mill.) e HOB OBOLLEH BUA, KOWTO Ha-
nocnegbk npeamnsBMKBa HapacT-
BaLl, MHTepec no ceeTa. N3cneasa-
HUSATa Ha TO3W BWfA 3@ nepuoj oT
HSIKOJIKO [leceTU/IeTUs He ca oT4e-
JIN HAKAKBN VMKOHOMMUYECKN BadKHU
6onectn, Taka 4Ye HeEroBoTo OT-
rnexgaHe Moxe fa ce OCbLLeCTBM
C MUHMMasHa pacTuTenHa 3auiu-
Ta. OCBEH TOBa, XMHaNbLT ce Xa-
pakTepmampa ¢ BUCOKWN, MOCTOSAHHM
M pefoBHN p[06uBu. B HAKOM
Abvpxasn (MakucTtaH, ABCTpanus)
C npeobnagasatl cyx kammar, Kb-
AeTo Morat ga 6baart oTrnexaaHu
M Opyry OBOLUHW BUAOBeE, HO 6e3
neyesiMBLIO N040NPOUN3BOACTBO,
XMHanbLT Cce npenopbyBa 3a
peHTabunHo nao040NpPOn3BOACTBO
(Golmohammadi, 2013; Johnstone,
2014). NnoposeTe Ha xuHana, oT
Apyra ctpaHa, ca 6oratu Ha 6uo-
aKTVBHM CbCTaBKW. HsAkoM copToBe
N BNOOBE MOXe Aa CbAbpXaT A0
500 mg ButamunH C 3a 100 g nnoa
(Azam-Ali et al., 2006). B cenckoto
CTONAHCTBO  TO3UW  M/I04  Cce
BbBexaa 06aBHO U MOCTENEHHO.
Camo B KuTtaii, kbaeTo e pasnoso-
XeHo Hag 90% OoT CBETOBHOTO
NPOM3BOACTBO, XMHaNbT ce OoT-
rnexaa BbpPXy Hapg 1.5 munanoHa
ha c npon3sBoAcTBO OT 0KO/I0 4.5
MUAMoHa ToHa nnogose (Liu et al.,
2012). Han-BaxxHaTa npuynHa 3a
6aBHOTO pasnpocTpaHsBaHe Ha
Tasu nepcnekTMBHa  OBOLUHA
KynTypa € OTHOCWUTESIHO KPaTKuUAT
CPOK Ha CbxpaHeHue, KaTo T4
MOXe [a ce CbXpaHsiBar camMo OT 5

INTRODUCTION

The Chinese jujube (Ziziphus
jujube Mill.) is a new fruit kind,
which recently attracts increasing
attention in the World. Trough our
many decades investigations of the
species, are not registered some
economic important diseases and

pests in this fruit kind, so its
cultivation can perform  with
minimum  chemical protection.
Also, the Chinese jujube s

characterized with high, stabile and
regular yields. In some countries
(Pakistan, Australia) where the arid
climate conditions dominate and
where the other fruit kinds can be
cultivated, but without profitable
fruit production, the Chinese jujube
is recommended for cost effective
fruit production (Golmohammadi,

2013; Johnstone, 2014). The
Chinese jujube fruits, on the other
hand, are rich in bioactive

compounds. Some of the varieties
and types may content up to 500
mg vitamin C per 100 g fruit
(Azam-Ali et al., 2006). In the
agriculture  this  fruit kind is
including slowly and gradually.
Only in China, where is located
over 90 % of the World production,
the Chinese jujube is cultivated on
above 1.5 milion ha with
production of about 4.5 million tons
fruits (Liu et al., 2012). The most
important reason for the slow
spreading of this perspective fruit
crop is relatively short shelf life, or
they can store only 5 to 7 days at
room temperature. It means, the
fruits can be offer in the market
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[0 7 OHW Ha cTaliHa Temneparypa.
ToBa oO3HayaBa, 4e niogoBeTe
mMoraT ga 6baaTr npepsiokeHu Ha
nasapa c npepjBaputesiHa npepa-
6oTBaTenHa npoueaypa, KoATo e
YOBIKM M3gpbXAMBoOCcTTa UM. OT
apyra ctpaHa, B Kutan nma gobpe
paspaboTeHa  TexHonorns - 3a
CylLeHe Ha njaoaoBe, KOATO 3anas-
Ba KOHCymaTopckaTa CTOMHOCT Ha
nnoga 3a Ab/ro Bpeme, U naogo-
BEeTe Ha XuHana OOWKHOBEHO ce
npogasart nopg takasa dpopma (Xie
et al 2009). Btopata, HO He no-
MaJsIKO BaXkHa npuumnHa 3a 6aBHOTO
pasnpocTpaHeHne Ha XxuHana, e
HeJoCTaTbYyHOTO pa3paboTBaHe Ha
MeToAM 3a HEeroBoTO pa3MHOXa-
BaHe. /3non3BaHeToO Ha cemeHa-
yeTa BCe ouwe npeobnagasa npu
NPOM3BOACTBOTO Ha OBOLLEH Noca-
AbyeH MaTepvasl. 3a MpPou3BOA-
CTBOTO Ha nocagbyeH marepuvan
ce u3non3ear cemeHa OT AMBU
BUAOBE C ornpefesieHn Heuscrepa-
BaHN XapaKTepUCTUKW, KOUTO MO-
rat ga npepcrassisBar 3ansaxa 3a
OoKo/MHaTa cpepa. Hanpumep B
HAKOM o6nactm Ha ABCTpasvs,
KbAETO XMHaNbT € BbBEeAEH Kato
OBOLLHO AbPBO, KOETO Ce pasmMHo-
)XaBa caMO CbC ceMeHaueTa, cera
e 065BeH 3a MHBa3NBEH U [0pK 3a
nneesenHo pacteHne. CeMeHa-
yeTaTa Ha "Cupka" (Ziziphus jujube
var. Spinosa Schm.) n o6ukHoBeHa
Apaka (Paliurus spina-christi Mill)
cbOpaHu OT HenocpeacTBeHata
nonynauusa u 1M3non3saHn 40 TO3M
MOMEHT KaTO MNOAJI0XKKM, Un3pass-
BaT HAKOW HeraTUBHW XapakTepuc-
TUKN: KpallHa HeCbBMEeCTUMOCT,

with previous, some kind
procedure of processing which will
provide their greater durability.

Otherwise, in China is in detail
developed the technology of fruit
drying, with keeping the fruit
consummation value for a long
time, and in such form the Chinese
jujube fruits are usually sold (Xie et
al 2009).

The second, but not less important
reason for slow spreading of the
Chinese jujube is the weak

developing of methods for its
propagation. In production of
propagating material now still

dominated the seedlings.

In propagation of the grafting
material is used the seeds from the
wild species which have some
uninvestigated characteristics, also
they could pose a threat for the
environment.

For example in some areas in
Australia, where the Chinese
jujube is introduced as the
horticultural tree, and it is
propagated only with seedlings,
now is declared as invasive or
even as weed plant (Azam-Ali,
2006). The seedlings of “Sirka”

(Ziziphus jujube var. Spinosa
Schm.) and Jerusalem thorn
(Paliurus spina-christi Mill)

collected from the spontaneous
population and so far used as
rootstocks, express some negative
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doopmmpaHe Ha CTBOJSIOBU U KO-
pPeHoBWN M34bHKM, criaba KopeHoBa
cucTemMa, KOATO He MOoXe Aa noe-
Me rosiaimMmaTta XW3HEeHOCT Ha npu-
cageHute copTtoBe. 1o TO3N MO-
MEHT He ca Cb3fafeHu KaTeropu-
3MpaHy  NOAJMOXKM 3a CcopToBe
XWHan, KOUTO fa ce Xapakrepusu-
paT C HAKOW XeflaTesiHN Xapakre-
PUCTUKK, KaTto Hanpumep: Aobpa
CbBMECTUMOCT, Bb3JeNCTBME BbP-
Xy yBenuyasawimte ce nobmeu, Ha-
MasiAiBaHe Ha rosigmMara >XuU3He-
HOCT Ha COpTOBETe, M MNOHWXeHa
cnocobHoCT 3a (popmupaHe Ha
KOPEHOBU 1 CTBOJIOBU N34 BHKMW.
Llenta Ha wu3cnegBaHeTo €
onpepensHe Ha Kb/IHAEMOCTTa Ha
cemeHaTa OT COpTOBE XuHam, 1 n3-
cnegBaHe MOpPONONMYHUTE  Xa-
pakTEPUCTUKM  Ha  MONyYeHuTe
ceMeHayeTa 3a MNo-HaTaTblUHa
cenekuusa Ha NoAN0XKN 3a BUAa.

MATEPVANT N METOON

N3cnepsaHa e nabopartopHa-
Ta 1 noJsickata Kb/IHAEMOCT Ha neT
copta xuHan: 3y Tao uao“,
Kutarickm  2A“, O34  uao“,
.Baxwckn 45-2“, [Na 6ain yao“ n
avusute Bugose: "AnB cpepHoasu-
aTcku xuHan" u ,Cupka“. Jlabopa-
TOpHaTa Kb/IHAEMOCT Ce M3BbpPLLU-
Ba no meTtoga Ha CanasboBa
(Ristevski et al., 1986). N3cneapa-
Ha e ype3 Tpu noBTOpeHua c 50
6eneHn cemeHa (s4kvM) oT cepem
reHoTuna xuHan, 3a/10XKeHn B Tep-
mocTaTt npu Temnepatypa 25 °C u
85 % BnaxHOCT. KOHTPONBLT Ha
Kb/IHAEMOCTTa Ce U3BbpLUBA Ha
BCEKWN cefeM OHW cnep 3a1araHe.

characteristics: late incompatibility,
forming of trunk or root suckers,
weak root system which can not
takes the high vigor of the grafted
varieties. So far, it is not created
the categorized rootstocks for the
varieties of Chinese jujube which
will be characterized with some
desirable characteristics, such as:
good compatibility, influence over
increasing the yields, decreasing
the high vigor of the varieties, and
decreased ability for production of
the root and trunk suckers.

The goal of our investigation
iIs a determination of germination
characteristics of the seeds, and to
study the morphological
characteristics of the obtained
seedlings for further selection of
the rootstocks for Chinese jujube
varieties.

MATERIAL AND METHODS

The laboratory and soll
germination of the five varieties
Chinese jujube: Zu tao czao,
Kitaiski 2A, Ja czao, Vahshski 45-
2, Da bai czao and wild types: Wild
midlleasiatic jujube and Sirka are
investigated. The laboratory
germination is performed by the
method of Solovljeva (Ristevski et
al, 1986). So, it is investigated by
three repetitions with 50 hulled
seeds (kernels) from the seven
Chinese jujube genotypes, set at
thermostat conditions with air
temperature of 25 °C and 85 %
humidity. The control of the
germination is performed each
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Cbwo Taka e wu3cnegsaHa
nosickata Kb/IHAEMOCT Ha reHoTu-
nn Ha xvHana. Cnep n3BbpLuBaHe
Ha cTpatudukaunsa Ha cemeHarta u
ApoBm3auna npes3 nposierta Ha
BCAka rogmHa (2004-2006) ca 3a-
cetn 100 cemeHa B Tpu NOBTOpP-
HAS OT BCEKW reHotun B f[obpe
n3opaHa n HatopeHa noysa. KoOH-
TPONBLT Ha MOKbL/IBAHETO Ha ceme-
Ha Ce U3BbpLUBa Ha BCeku aecet
OHW cnep centbara.

KayecTBOTO Ha cemMeHayeTa-
Ta ce onpegensa 4ypes mM3MmepsaHe
Ha BMcoYMHaTa UM, AMaMeTbp Ha
CTbO/I0TO M pasknoHsABaHe. W3-
cnefiBaHUTE XapakTepuUCTUKM ca
noaJ/I0XEeHN Ha BapuauMOHEeH cTa-
TUCTUYECKM aHa/In3 U U3NUTaHn c
TECT 3a MHOXEeCTBEHO CpaBHeHue
Ha ®uwep npu HMBO OT 0.05 KkaTo
€ M3M0/I3BaH CTaTtucTU4eckn coqT-
yep "Minitab".

PE3YNTATU N OBCb)XXOAHE
MaitunHuTe abpBeTa, OT Kou-

TO ca CbbpaHM cemeHarta, ca B
[06po CbCTOAAHME, 6e3 Haunune
Ha 3Haunmmn 6osiecTn u BpeguTe-
nmTe. YcTaHOBEHUTe ronemMu pas-
nnuna ce onpeaenar oT cunaTta Ha
Kb/IHAEMOCT Ha cemMeHata mexay
pas3/iMyHUTE  FeHOTUMX  XUHan.
KbnHAaemocTTa Ha cemeHata Ha
XWHana ce noHuxasa cnep cbxpa-
HeHune, oT 56% npu cBexun cbbpa-
HN cemeHa o 31% cnep Lwect
mMeceua u go 20% cnep pBajecet
meceua (Grice, 1996). Ot pgpyra
cTpaHa, HAKOoW n3cnegsaHna npega-
narat ga ce usnonssa nepuoja
cnep yspsiBaHe 3a no-gobpa Kbi-

seven days after setting.

Also, the soil germination of
the Chinese jujube genotypes is
investigated. After performed of
seed stratification and yarovisation
in spring each year (2004-2006)
are sown by 100 seeds in three
repetitions from each genotype in a
well plowed and fertilized soil. The
control of the seed sprouting is
performed every ten days after
sowing.

The quality of the seedlings is
investigated trough measuring of

the seedlings height, trunk
diameter and branching. The
examined  characteristics  are
variational statistically analysed

and tested with Fisher's multiple
comparison test at a level of 0.05
using the Minitab statistical
software.

RESULTS AND DISCUSSION
The mother trees, from which
is collected the seed, are in good
condition, without presence of the
important diseases and pests. The
great differences are determined of
the kernel germination intensity
among Chinese jujube genotypes.
The germination of jujube seeds
decline after certain time, from 56
% of the fresh collected seeds to
31 % after six months, even 20 %

after twelve months (Grice, 1996).

On the other hand, some
investigations suggest using after-
ripening period for better
germination (Pareek, 2001). In our
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HAemocT (Pareek, 2001). B Hawus
cnyyai, cegem fHU cnef 3anaraHe
Ha cemMeHaTa, ce oTuuiTa, 4Ye npu
efponnogHuTe copToBe ,KuTancku
2A" n ,Baxuwckn 45-2° KbnHse-
MocTTa e no-Hucka ot 10%. Cop-
TOBETE C MajiKm njoJoBe, Kato
039 uao“ n Ja 6ai yao“, nvart
CpefHO MaJsiKO MO-BUCOKA KbJIHSA-
emMocT (23.0 %), OTKO/IKOTO AnBUTE
reHotunn ,,Cupka“ v ,JuB cpefHo-
asmatcku xmHan“ (22.5 %) (durypa
1). Coprt ,[A3y Tao uao“, cnep ce-
AeM OHW, UMa nojg cpegHata KbJi-
HAEeMOCT Ha ceMeHarta (13.2%). Ha
14-na peH cnepn 3anaraHe, ceme-
Hata oT copT ,[3y Tao yao“ umart
Hali-ronsimo ycKopsiBaHe Ha
nokb/nBaHeTo, ¢ noseye oT 30%
(44.0%). Pasnukata mexzay copTo-
BeTe C MaJ/ikM NnnoJoBe U [AMBU
reHoTunun ce ysenuyasa (39.6 % B
cpaBHeHue ¢ 35.9 %), gokarto Kb/l-
HAEeMOCTTa Ha ceMeHara Ha CopTo-
BETe C roniemMu naofoBe BCe Olle e
Hal-HuckaTa (nog 20%) (Purypa
1). Jo 21™" geH, Kb/THSIeMOCTTa Ha
cemMeHata OT BCUYKA TE€HOTUMU
[OCTUra Han-BUCOK PbCT, KaTo Ha
28" peH TA nocTura yBesiMyeHue
camo C HAKOJIKO NpoLeHTa noseye.
Crapuar sup ,,Cnpka“ ce xapakte-
pusnpa c Ha-BUCOK MPOLEHT na-
6opartopHa KbsHsAemocT (68.9%).
BUCOK NPOLEHT Kb/IHAEMOCT umaTr
cemeHata Ha coptose ,[134 uao“
(65.7 %) n A3y Tao uao” (63.2 %)
(Purypa 1). AuHamunkata B nabo-
paTopHaTa KbJ/IHAEMOCT, Ccrnopeps
pe3synratnte, ce U3BbLPLUBA Ha [Be
Bb/iHW/waves. [lbpBata BbJ/iHA
MMa BpbX Ha 7" pOeH, a BTOopaTa

case, seven days after setting the
seeds, is noted that the seeds from
large fruit varieties Kitaiski 2A and
Vahshski 45/2 are characterized
with the germination lower than 10
%. The small fruit varieties Ja czao
and Da bai czao have in average
slightly higher germination (23.0
%) than the wild genotypes Sirka
and Wild middleasian jujube (22.5
%) (Figure 1). The variety Zu tao
czao, after seven days, has below
average germination of the seeds
(13.2 %). In the 14" day after
setting, the seeds from the variety
Zu tao czao have the biggest leap
in germination, for more than 30 %
(44.0 %). The difference between
the small fruit varieties and the wild
genotypes is increased (39.6 %
compared with 35.9 %), while the
seed germination of the large fruit
varieties is still the lowest (under
20 %) (Figure 1). Until the 21™ day
the germination of the seeds from
all genotypes reaches the highest
increase, so in the 28"™ day it come
to an increasing only a few
percents more. The autochthonous
genotype Sirka is characterized
with  the  highest laboratory
germination (68.9 %). High percent
of germination have the seeds
from Ja czao (65.7 %) and Zu tao
czao (63.2 %) varieties (Figure 1).
The laboratory germination
dynamics, according to the results,
is performed in two waves. The
first wave has peak in the 7th day,
and the second wave is with the
maximum in 21" day. The biggest
disappointing we have with the
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Bb/IHA € C MakCMMyM Ha 21™ feH.
CemeHaTa Ha ,[uB cpegHoasu-
aTCKM XMHan"“ umaT HUCKa KbJiHAe-
mMocT. CemeHarta Ha cTapus reHo-
™™n ,Cupka“ Ha-4ecto ce U3nonas-
BaT 3a Npou3BOACTBO Ha MOAJ10X-
kn. Ha 21-u peH, ,Cupka“, ,[039
yao“ u A3y Ttao uyao“ ummat cra-
TUCTUYECKM [OKa3aH No-rosigam
MPOLLEHT Ha NnabopaTopHa KbJ/HsAe-
MOCT, OTKOJIKOTO APYr reHOTUNW.

Wild middleasian jujube genotype
seeds, which have low germination
percentage, because, this type
together with the seeds from the
autochthonous genotype Sirka are
most often used for generative
rootstocks production. At the 21™
day the genotypes Sirka, Ja czao
and Zu tao czao have statistically
significant greater percent of
laboratory germination than the
other genotypes.

B Zu tao czao E Kitaiski 2A Ja czao
B Wild middleasian Sirka B Vahshski 45-2
B Da bai czao
80%
a
70% a a a—2
60% b
50% ab_ 2 ab at
40%
a 5 i
30% = o
b i i
20% = e
10% - 3
0% - = ‘ = &
7 14 21 28
[Hn cnep 3anaraHe / Days after set

dwur. 1. JlTabopaTtopHa Kb/IHAEMOCT Ha 06eneHn cemeHa OT BUAOBE XUHan
Fig. 1. Laboratory germination of the dehulled seeds from Chinese jujube

genotypes

* CpefHvTe CTOMHOCTU CriedBaHu OT cblyata 6ykBa BbB BCSAKa rpyna rpacdv He ce pasnuyasat
3HaumTenHo npu P<0.05 Cnopep TecT Ha duLlep 3a MHOXECTBEHO CPaBHEHNE.
* The means followed by the same letter in each column group are not significantly different at

P<0.05 by Fisher’'s multiple comparisons test.

3a Nno-To4YHO onpejensHe Ha
CnocobHOoCTTa 3a Kb/IHAEMOCT Ha
cemMeHaTa Ha reHoTunu Ha XuHar,
€ U3BbpPLUEHO n3cne[BaHe Ha nos-
ckaTa Kb/IHAEMOCT B eCTeCTBeHU
ycnosusa. lecet oHW cnep nbpBu-
Te npusHaun 3a noHvkBaHe (Haya-

For more precisely
determination of the seed
germination ability of the Chinese
jujube genotypes, the investigation
of the soil germination in natural
conditions is performed. Ten days
after the first signs for the
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NOTO Ha anpwn), cemMeHata OT
43y Tao uao“ (23.2 %) n O34
uao“ (21.7 %) ce oTkposiBat C no-
fobpa noscka KbMHAEMOCT, B
CpaBHeHWe C Apyrute reHoTunu
(Purypa 2). Ctapuat sug ,Cupka“
€ C MHOro HUCKa roJsicka KbJHse-
MOCT camo 8.3% 3a nbpBUTE
[eceT OHW, cuuTalikm nabopaTop-
HUTe pesyntatu, Npu KOUTO TO3M
reHoTUn nokassa Moyt efHakBa
Kb/IHAEMOCT (27.6%) cbC ceMeHa-
Ta Ha copt 034 uao® (28.5 %)
npe3 nbpeusa nepuog (Purypa 1).
Jopw, ~dVB  cpegHoasnaTCku
XvHan“, KOMTo ce Xapakrepusunpa
CbC cnaba nabopaTopHa KbJlHse-
MOCT, Mpe3 MbpBUTE [AeceT AHU
MMa no-rosiaiMa nosicka Kb/Hse-
mMocT (15.8 %) B cpaBHeEHME CbC
.,CUpka® un pgpyrm reHotunu (c
n3knwyeHne Ha /13y Tao uao“ un
359 Uuao®), KoeTo A0 Kpaa Ha
n3cnefBaHeTo He JocTturar nose-
ue oT 16% (durypa 2). Cnen 30™
[JEH, pasfiMkute Mexay KbliHse-
MOCTTa Ha CemeHaTta Ha copToBe
A3y Tao uao“ u 34 uao“ ce
yBenuyasar, B CpaBHeHue ¢ Apyru
reHotunu, n gocturat Hag 30%, a
cnep 40 aHu noseye oT 40%. Taka
C Hai-BMCOKa Nosicka Kb/IHAEMOCT
ce xapakTepusupar cemeHarta OT
coprt /A3y Tao yao“ (42.7%).

Pesyntatnte nokassar CTaTUCTU-
yecka pasfivka Mexay npoueHTa
Kb/IHAEMOCT Ha copTtose , /13y Tao
yao“ u ,[34 yao“, B cpaBHeHue c
ApYyrn reHoTunu OT camMoTO Haya-
Nno [0 Kpaa Ha u3cneaBaHeTo
(Purypa 2).

sprouting (beginning of April), the
seeds from Zu tao czao (23.2 %)
and Ja czao (21.7 %) stands out

by the soil germination ability,
compared with the other
genotypes  (Figure 2). The
autochthonous type Sirka

surprised us with very low soil
germination ability of only 8.3 %
for the first ten days, considering
the laboratory investigations of the
germination, when this genotype
shown almost equal germination
(27.6 %) with the seeds of the
variety Ja czao (28.5 %) in the first
period (Figure 1). Even, the Wild
middleasian  jujube which is
characterized with weak laboratory
germination, in the first ten days
has greater soil germination (15.8
%) compared with Sirka and the
other genotypes (except Zu tao
czao and Ja czao), which nor to
the end of the investigation are not
reach more than 16 % germination
(Figure 2). After 30th days the
difference between seed
germination of the varieties Zu tao

czao and Ja czao is more
increased, compared with the
other genotypes, and reached

over 30 %, and after 40 days more
than 40 %. So, with the highest
soil germination is characterized
the seed from the variety Zu tao
czao (42.7 %). The results show
the statistically significant
difference between the
germination  percent of the
varieties Zu tao czao and Ja czao,
compared with the other
genotypes from the very beginning
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OcBeH TOBa, cemeHaTta oT ,[uB
cpefHoasuaTckn XmHan“ umat cTa-
TUCTUYECKM [oKasaHa no-ronsma
Kb/IHAEMOCT OT APYrY reHoTUnu,
N3K/OYEHNe Ha cTapuss  copTt
,Cnpka"* (durypa 2). AKO npoueH-
TbT Ha NnabopaTopHa Kb/IHAEMOCT
ce CpaBHM C MnoJickata Kb/Hse-
MOCT, HaW-masikaTa pasfnvka ce
OoTKpuBa npu cemeHa oOT ,JuB
cpepHoasmatckn xuHan* (12.4%),
[oKaTo Hal-ronsmara pas/imka ce
3abenasesa npu crtapua  copT
.Cnpka® (52.7 %). Pasnukara
Mexay nabopaTopHata M nosicka
Kb/IHAEMOCT npu copToBeTe C
Hal-BUCOK MPOLEHT Kb/IHAEMOCT
(,A43y Tao uao“ n 39 uao“) e Hapg,
20%.

to the end of the investigation
(Figure 2). Also, the seeds from
Wild middleasian jujube have
statistically  significant  stronger
germination compared with the
other genotypes, with exception of
the autochthonous type Sirka
(Figure 2). If the percent of the
laboratory germination IS
compared with soil germination,
the smallest difference is found at
the seeds from Wild middleasian
jujube (12.4 %), while the highest
difference is noted at the
autochthonous Sirka (52.7 %). The
difference between laboratory and
soil germination at the varieties
with the highest germination rate
(Zu tao czao and Ja czao) is over
20 %.

8 Zu tao czao 0 Kitaiski 2A Ja czao
& Wild middleasian Sirka B Vahshski 45-2
& Da bai czao
45% a4 ap
40% 2
35% &
30% a be
25% a . a hb
20% - b
15% -
10% - s
5% A e 38
O% | e, ] e
10 20 30 40
[H1 cnep, 3anoyBaHe Ha NOKb/IBAHETO
Days after beginning of germination

®dur. 2. NoyuBeHa Kb/IHAEMOCT Ha BNA0BE XMHan

Fig. 2. Soil seed germination of the Chinese jujube genotypes

* CpefHvTe CTOMHOCTU CriedBaHu OT cblyata 6ykBa BbB BCSAKa rpyna rpadv He ce pasnuyasat
3HaunTenHo npu P<0.05 CNOpepa TecT Ha duLIep 3a MHOXECTBEHO CPaBHEHME.

* The means followed by the same letter in each column group are not significantly different at

P<0.05 by Fisher’'s multiple comparisons test.
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N3cnepsaHeTo Ha pasBuTue-
TO Ha cemMeHa4yeTara npes nbpea-
Ta M BTOpaTa roguHa rnoka3ssa
ApacTUYHM passivku B CTpyKTypata
M OMHaMuMKata Ha pacTex Ha
pacTeHusATa OT pas/INYHUTE TeHO-
Tvnn. Tlpe3 nbpBara roAuHa,
ceMeHayeTaTa OT MOTOMCTBOTO Ha
.Kutainckn 2A" ce xapakrepusunpar
C Hal-ronamarta BucOYMHa (33.2
cm). CemeHayeTa OT coOpTOBE
.Kutaiickm 2A“ n ,Ja 6aih yao“
nmat Hain-ronemus guametbp Ha
cTbbnoto (durypa 3). C Hai-
ronsama Ob/HKMHA Ha CTpaHU4yHUTE
pask/IOHEHMS Ce XapakTepusupar
ceMeHauyeTaTa OT cCTapuTe BWUAO-
Be: ,JnB cpefgHoasnaTcku xuHan“
(76.8 cm) n ,Cupka“ 986.9 cm).
Mpe3 BTOpaTta roamMHa, XxabutycbT
Ha cTapute BUAOBE CemMeHadeTta
NMoYTM HEe ce e NPOMEHWUN, TOW ce e
yBe/IMYM/I camMoO C OKOJI0 [JeceT
caHTUMeTbpa. Haii-ronsmo cpeg-
HO yBe/iMyaBaHe Ha BucoYMHaTa
Ha OBY-rOAVLLHUTE ceMeHayeTa ce
3abenassa npu copt ,/[34 Lao“ n
~AVB cpefHoasnaTckm xuHan“. OT-
4yeTeHO e Hal-ronsMo yBesimyaBa-
He Ha [Ab/hkMHata Ha obwmTe
CTPaHUYHW KNOHW MpU cemMeHauye-
Tata oT copose ,[3y Tao uao“ un
139 uao“ (durypa 4). Coptose
~Ja 6an yao“ n 34 yao“ nmart
ceMeHa4yeTa C Hal-ronsiMoTo yBe-
NMyaBaHe Ha gmameTbpa Ha CTbo-
noto. [lokato, npe3 nbpBaTa rogu-
Ha, caMO ceMeHaueTta oT ,J[la 6aii
Lao“ mmaTt afieKksaTteH guamMeTbp
Ha CTbOMOTO 3a npucaxpaHe,
npes BTopara roguHa noaxoasiy,

The investigation of the
seedlings development in the first
and second year showed drastic
differences in the structure and in
growing dynamics of the seedlings
from the different genotypes. In
the first year the seedlings from
Kitaiski 2A progeny are
characterized with the greatest
height (33.2 cm). The seedlings
from the varieties Kitaiski 2A and
Da bai czao have the greatest
trunk diameter (Figure 3).

With the greatest lateral branches
length are characterized the
seedlings from wild genotypes:
Wild middleasian jujube (76.8 cm)
and Sirka (86.9 cm). In the second
year the habit from the wild
genotypes seedlings almost is not
changed a lot, it is increased for
only about ten centimeters. The
greatest increasing of the two year
old seelings height, in average,
have the progenies of the variety
Ja czao and Wild mllidleasian
jujube. It is recorded that the
greatest increasing of the total
lateral branches length have the
seedlings from varieties Zu tao
czao and Ja czao progenies
(Figure 4). The varieties Da bai
czao and Ja czao have seedlings
with greatest increasing of the
trunk diameter. While, in the first
year, only the seedlings from Da
bai czao have adequate trunk
diameter for grafting process, in
the second vyear the proper
diameter size have reached the
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AnameTbp Ha CTb06/10TO gocTuraT
ceMeHayeTa OT BCUYKM FeHOTUNwu,
HO Kato Hal-KkayecTBeH moraT Ja
6baaT OT/IMYEHN CemMeHadeTa Ha
copt ,[a 6ai yao“ (aMameTbp Ha
cTbb6noTto 9.8 mm), kakto u ,AnB
cpegHoasuaTtcku xuHan“. He e
yCTaHOBEHA CTaTMUCTUYECKM 3Ha-
ysMma pas/sivka B XapakTepucTu-
KATE Ha pacTtexa Mexay CemMeHa-
yetata C efHakBa Bb3pacT Ha
pas3NNYHMUTE FeHOTUMMN.

seedlings from all genotypes, but
as the most quality can be
separate the seedlings from Da
bai czao variety (trunk diameter
98 mm) also and Wild
middleasian jujube. It is not
determined statistically significant
difference in the growth
characteristics between the same
age seedlings from the different
genotypes.

=#— Diameter of trunk (mm)

B 1 Height of seedlings (cm) Branches lenght (cm)

cm

wuw

Jaczao

Zutao czao Kitaiski 2A

Wwild
middleasian

Sirka Da bai czao

®dur. 3. XapakTepPUCTMKM Ha e[HOroAulWIHM CeMeHadeTa OT pPas/IMYHU BUAOBe

XnHan

Fig. 3. Characteristics of one year old Chinese jujube seedlings from different

genotypes
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E 1 Height of seedlings Il year (cm)
e=gr=Diameter of trunk Il year (mm)

Branches lenght Il year (cm)

a

cm

Zu tao czao Kitaiski 2A Ja czao

wuw

wild
middleasian

Sirka Da bai czao

dur. 4 XapakTepucTukn Ha ABYroguLLHN cemMeHadeTa OT BUA0BE XMHarn
Fig. 4. Characteristics of two year old Chinese jujube seedlings from the

genotypes

n3BO4U

Pe3syntatnte o1 wu3cnenBa-
HUATAa NokassaT rosisiMa pasnunka B
Kb/IHAEMOCTTa Ha CcemeHaTta Ha
pa3nimyHuTe Buaose xuHan. OcBeH
TOBa ce 3abenAssa ronsMara pas-
NMKa Mexay nabopaTtopHata W
MoJICKa Kb/IHAEMOCT Mpu HAKOW OT
Bngosete (,Cupka“, ,[A3y Tao yao“
n ,Ja 6aii uao“), BeposaTHO nopasgm
pasfiMyHuTe ocobeHocTn Ha
cemeHHaTa o6BuBka. CopTtoBeTe
438 uao“ u A3y Tao yao“ umart
Hal-gobpara nosicka Kb/HAEMOCT.
Pasrnexgainky npoueHTa Kb/iHse-
MOCT U KayecTBOTO Ha cemeHaue-
Tara, Moxe pga ce npenopbyar
Bungose /34 uao“ u ,[3y Tao yao“
Karo W3TOYHMK Ha marepuan 3a
nogsiokkn Ha xuHan. Crapute
Bugose (,Cupka“ n ,[Ans cpegHo-

CONCLUSIONS

The results from  the
investigations show great
difference in the seed germination
ability of the different Chinese
jujube varieties. Also, the great
difference between laboratory and
soil germination at the some of the
genotypes (Sirka, Zu tao czao and
Da bai czao) is noted, probably
because the different stone seed
coat characteristics. The
genotypes Ja czao and Zu tao
czao are characterized with the
best soil germination. Considering
the germination percentage and
seedlings quality, it can be
recommended the genotypes Ja
czao and Zu tao czao as source of
material for generative propagation
of jujube rootstocks. The wild
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asmarcku xmHan®), KOuTo ce n3non-
3Bar [0 cera, He ca NoAXo4sALN 3a
NPOM3BOACTBO  Ha  MNOAJIOXKKM,
nopagn cnabaTta noscka Kb/iHse-
MOCT M HUCKOTO KayecTBO Ha
cemeHaveTaTa (,Cupka®).

genotypes (Sirka and  Wild
middleasian jujube) which are used
so far, are not favorable for
generative rootstocks production,
because the weak soil germination
and the low quality of the seedlings

(Sirka).
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Effect of some herbicides on growth habits
of the vegetative rootstock GF-677
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PE3OME

N3cnepBaHuaTa ca npoBefeHn B
nepuopga 2013-2014 r. B WHcTtutyTa no
oBolapcTeo-Inosams. MNMpoyyeHo e BAUS-
HMETO Ha xepbuunante MeTodheH, Mieax
50 BI1, boHanuH, MNanepa 334CJ1 n lane-
pa cyrnep Bbpxy pacTexa Ha WH BUTPO
pa3MHOXEHN N BKOPEHEHW pacTeHMs Ha
BeretatusHarta nognoxka GF-677 B ycno-
BMA Ha CbaoB onuT. [lo3ata Ha xepbuuu-
ante 6e npeusyucnieHa crnpsamMo naowra
Ha KynTuBaLMOHHUA cbAa. Mpean TpeTupa-
He ce M3Mepu BUCOYMHATa Ha U3XoaHuUTe
pacTeHuss B OTAesiHUTe BapuaHTu. Onu-
TbT Ce 3a/10KM1 No CTaHO4AapPTHU MeToAun B
4 nosTopeHusa. Cnep TpeTupaHe pacrte-
HUATa ce oTrnexjaxa B NpoAb/KeHVE Ha
180 gHM B CTOMaHEHO-CTbK/IeHa OpaHXxe-
pus. lNMpe3 TO3n Neprof ce M3BbpLIBaxa
BM3YyasTHN HabNIOLEHNA 3a NOSBA Ha BbH-
WHN CUMNTOMM Ha (PUTOTOKCUMYHOCT OT
xepouunaute. Ha 180-Tua geH ce oTyete
61uomMeTpuYHMA nokasaTen npupact (cm).

Pesyntatute nokassaTt, ye noyse-
HuTe xepouunan MetodpeH, Mnemx 50 Bl
1 BoHaNnH B NpUNOXeHUTe 03U He npe-
ON3BUKBAT NOsiBa Ha BU3yaslHU CUMNTOMMU
Ha (PUTOTOKCMYHOCT U LeNpecus Ha pac-
Texa Ha pacTeHus OT BeretartvMBHarta noj-

SUMMARY

The studies were carried out in the
period 2013-2014 at the Fruit-Growing
Institute-Plovdiv. The effect of the
herbicides Metofen, Pledge 50 WP,
Bonalin, Galera 334 SL and Galera Super
on the growth habits of in vitro propagated
and rooted plants on the vegetative
rootstock GF-677 was studied under the
conditions of a pot experiment. The
herbicide rate was recalculated according
to the surface area of the cultivation
container. The height of the source plants
in the separate variants was measured
before treatment. The experiment was set
by standard methods in 4 replications.
After treatment the plants were grown in a

glass-house for 180 days. Visual
observations for eventual incidence of
external symptoms of phytotoxicity

caused by the herbicides were made. The
biomentric  characteristic stem  height
increment (cm) was reported on 180" day.
The results showed that the soil
herbicides Metofen, Pledge 50 WP and
Bonalin at the rates applied, caused
neither the incidence of visual symptoms
of phytotoxicity, nor depression of plant
growth in the vegetative rootstock GF-
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noxka GF-677. 3aBAxBaHe Ha Beretauu-
OHHMA BPBLX C Mocnejsaila nosisa Ha
Hekposa no nucta u cTbb1a U n3CbxeBaHe
Ha pacTeHusiTa ce yCTaHOBSIBa cflef, TpeTu-
paHe c Manepa 334 CJ1 u lanepa cynep.
KnrouoBu AyMN: GF-677,
xepouumnan, UTOTOKCUYHOCT, NpUpacT

yBO/A

[Mpon3BOACTBOTO Ha OBOLLEH
nocagbyeH martepuas € NbpPBUAT
eTan oT NJ040BOTO NPOU3BOACTBO
n [0 ronAMa cTeneH onpeaens
HeroBata eqeKTMBHOCT. KOHTpoO-
NbT Ha nnesennTe B OBOLLHUA
pascagHUK € OCHOBHO arpoTexHu-
YeCcKO MeponpodaTune, KoeTo e nps-
KO CBbp3aHO C noJsly4yaBaHETo Ha
KauyeCTBEH nocabyeH maTepuasn c
[06Bbp 3apaBeH ctatyc. lNnesenu-
Té MHOIo CWIHO KOHKypupaT noa-
NIOXKUTE CnpsiMO dpakTopuTe BOAA,
XpaHUTe THN BellecTBa U CBET/INHA
0COGEHO npe3 NbpPBUTE HAKOJIKO
mMeceua OT BeretauumaTta. [laHHuTe
3a B/IMAHNETO Ha Xepouuman Bbp-
Xy MOAJI0XKOBUA MaTepuan nokas-
BaT Ha/mume Ha (PUTOTOKCUYHOCT
OT peguua aKTUBHU BeLllecTBa, U3-
pasdBalla ce OT fenpecus Ha pac-
Texa 1 nosiyyasaHe Ha Noa/10KKOB
mMaTepuasn, KOMTO He e rodeH 3a
npucaxgaHe, O 3arMBaHe Ha pac-
TeHnata (Hanson and Schneider,
2008; PaHkoBa M KopHoBa, 2010;
Rankova, 2011; Thakur et al., 2012;
Abit and Hanson, 2013). Tosa
onpegensa HeobxoaMmocTTa OT Mpo-
yuyBaHMs C orneg npocnegssaHe
edpekta OT pasMyHu Xepobuumam
BbpXy OBOLUHUTE BWUOOBE, WU3MNON3-
BaHW KaTo MNOAJIOKKA N OUEeHKa Ha
TAXHaTa CesIeKTUBHOCT.

677. Withering of the vegetative tip,
followed by necrosis in the leaves and
stems and plant dying was established
after treatment with Galera 334 SL and
Galera Super.

Key words: GF-677, herbicides,
phytotoxicity, increment

INTRODUCTION

Planting material production
is the first stage of fruit production,
determining to a great degree its
cost effectiveness. Weed control in
the fruit nursery is the basic
agrotechnical activity, which is
directly related to the production of
best quality planting material of
good health status.

Weeds are very strong competitors
with the rootstocks for the factors
water, nutrients  and light,
especially during the first several
month of the vegetation period.
Data about the effect of the
herbicides on the rootstock
material showed  phytotoxicity
caused by a number of active
substances, expressed in growth
depression and resulting in the
production of rootstock material
that is unsuitable to be grafted, and
even dying of the plants (Hanson
and Schneider, 2008; Rankova
and Kornova, 2010; Rankova,
2011; Thakur et al., 2012; Abit and
Hanson, 2013). That necessitates
studying the effect of different
herbicides on fruit species used as
rootstocks and evaluating their
selectivity.
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BeretatnBHarta noasIoXKa
GF-677 e cwunHopacTdwa, cyxo-
yCcTolumMBa, noaxodsia 3a CopTo-
BETEe NpackoBa, HeKkTapuHa, cnvea
n 6agem (Monos, 2008) Ts no3Bo-
NsABa 3acaxjaHe Ha AbpBeTaTa Ha
MOYBEHW TWUNOBE C MNOBULUEHO Cb-
ObpXaHue Ha akTMBeH Kaiuui —
BapoBuUTK noysu. MNopaan Tasu npu-
ynHa ce HabsoaaBa 3acuU/ieH UHTe-
pec KbM Cb3[aBaHe Ha HacaxaeHus
OT MpackoBa, HekTapvHa n 6agem
BbpXy nognoxka GF-677.

LilenTa Ha HacCTOALWOTO WU3-
cneppaHe 6e B yCNOBUA Ha CbO0B
onuT Ada ce npocnean BANAHUETO
Ha HAKOM MNOYBEHU U JINCTHU
xepouungn  BbPXY  pacTexHuTe
NPOSAIBM Ha MH BUTPO pPasMHOXEHU
W  BKOpPEHEeHW  pacTeHna  oT

BeretaTMBHata noasioxka GF-677.

MATEPVANT N METOAON

N3cnepBaHnaTa ca nposepge-
HM B nepuoga 2013-2014 r. B UH-
CTUTyTa No OBOLAapPCTBO-110BAUB.
Mpoy4eHo 6e BMSHMETO Ha Xepbu-
unamnte MeTodpeH, Mnemx 50 B,
BoHanvH, MNanepa 334 C/1 n Nanepa
cynep BbpXy pacTexa Ha WUH BUTPO
pa3sMHOXEHN 1 BKOPEHeHu pacTe-
HMA Ha BeretTatTMBHaTa MNOAJI0XKA
GF-677 B ycnosus Ha Cb0B OMNUT.

3asioxuxa ce cnegHUTE BapuaHTu:
1. KoHTpona (HeTpeTupaHa);

2. Metopen - 160 ml/da
(okcudpniyopodpeH + meTosiaxsiop);
3. MetotpeH — 240 ml/da

(okcudpniyopodpeH + meTosiaxsop);
4. Tnepx 50 BIl 8,0 g/da
(cbnymumokcasur);
5. TMnepx 50 BIl

16,0 g/da

The vegetative rootstock GF-677 is

vigorous in  growth, drought
resistant, suitable for peach,
nectarine, plum and almond

cultivars (Popov, 2008). It makes it
possible to plant trees on soil types
with increased content of active
calcium, i.e. calcareous soils. That
is the reason for the growing
interest in establishing plantations
of peach, nectarine and almond
with trees grafted on GF-677
rootstock.

The aim of the present study
was to follow up the effect of some
soil and leaf herbicides on the
growth habits of in vitro propagated
and rooted plants of the vegetative
rootstock GF-677 under the
conditions of a pot experiment.

MATERIAL AND METHODS

Studies were carried out in
the period 2013-2014 at the Fruit-
Growing Institute-Plovdiv.  The
effect of the herbicides Metofen,
Pledge 50 WP, Bonalin, Galera 334
SL and Galera Super on the growth
habits of in vitro propagated and
rooted plants of the vegetative
rootstock GF-677 was studied
under the conditions of a pot
experiment.

The following variants were set:

1. Control (untreated);
2. Metofen — 160 mi/da (oxyfluorfen
+ metolachlor);
3. Metofen — 240 ml/da (oxyfluorfen
+ metolachlor);
4. Pledge 50 WP - 8,0 g/da
(flumioxazin);
5. Pledge 50 WP - 16,0 g/da
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(cbnymmokcasuH);
6. BoHanunH — 220 ml/da (6eHednH);
7. BoHanunH — 300 ml/da (6eHedonH);

8. Tanepa 334 Cih - 35
ml/da(knonupanug+nuknopam);

9. lanepa 334C/1 - 70 ml/da
(knonupanug+nuknopam);

10. Tanepa cynep — 20 ml/da
(knonupasimg  +  nuknopam  +
aMmvHonupanua)
11. Tanepa cynep — 40 ml/da
(knonupanug  +  nukaopam  +
amMuHonupanua)

[o3ata Ha xepbuungute 6e
npeunsymncrieHa cnpamMo naowra Ha
KynTusauMoOHHUA cba. [pegn Tpe-
TMpaHe ce U3Mepu BUCOUYMHATA Ha
N3XOAHUTE pacTeHus B OTAe/IHUTE
BapuaHTn. ONUTHLT ce 3a10XU Mo
cTaHgapTHM mMeTogu B 4 nosTope-
HuA. Cnep TpeTupaHe pacTteHuATa
ce oTrniexgaxa B NpoAb/hKeHne Ha
180 AHM B CTOMaHEHO-CTbK/eHa
opaHxepus. lNpe3 To3M nepuopg ce
n3BbpLIBaxa BuU3yasHW Habnwge-
HUA 3a NosiBa Ha BBHLIHW CUMNTO-
MW Ha PUTOTOKCUYHOCT OT Xepbu-
umpute. Ha 180-Tna AeH ce otyeTe
OUOMETPUYHUAT nokasarten npu-
pacT (cm).

MonyyeHnTe pesyntatn 6sxa
06paboTeHN no CTaHAapTHW cTa-
TUCTMYECKM MEeToaM.

PE3YNTATUN NN OBCbXXOAHE
PacteHnata oOT pasnyHuTe
BapuaHTW pearvpar  pas/iMyHO
cnepn TpeTupaHe c xepbuunauTte
BK/TIOYEHM B NpoyyBaHeTo. Ha 3-Tn
[OeH cnep TpeTupaHeTo npu pacte-

HUsITa, TPeTUpaHu ¢ Fanepa cynep

(flumioxazin);

6. Bonalin — 220 ml/da (benefin);

7. Bonalin — 300 ml/da (benefin);

8. Galera 334 SL - 35 ml/da
(clopyralid + picloram);

9. Galera 334 SL - 70 ml/da
(clopyralid + picloram);

10. Galera Super — 20 ml/da
(clopyralid + picloram +
aminopyralid)

11. Galera Super — 40 ml/da
(clopyralid + picloram +
aminopyralid).

The herbicide rate was
recalculated according to the
surface area of the cultivation
container. The height of the
source plants in the separate
variants was measured before
treatment. The experiment was
set by standard methods, in four
replications. After treatment the
plants were grown in a glass-
house for 180 days. During that
period visual observations for
eventual incidence of external
symptoms of phytotoxicity caused
by the herbicides had been made.
The biomentric  characteristic
stem height increment (cm) was
reported on 180" day.

The results obtained were
processed following standard
statistical methods.

RESULTS AND DISCUSSION
The plants in the separate
variants responded in a different
way to the treatment with the
herbicides included in the study.
On the 3 day after applying
Galera Super (Var. 10 and 11),
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(Bap. 10 n 11) ce Habnwogasa Ha-
yasio Ha 3aBsXBaHe Ha BereTa-
UMOHHMA BpbX. Ha 7-mua pgeH
3aBsIXxBaHeTO 6e [o6pe NposiBEHO,
Kato ce Habnogasalle 1 3aBnBaHe
Ha BeretauMoHHMA BpbX. PacTte-
HUATaA OT ApyruTe BapuaHTu, Tpe-
TMpaHu c xepbuuman He nokassa-
Xa BU3yasIHW CUMNTOMWU Ha UTO-
TOKCUMYHOCT U BUAUMA Lenpecus
Ha pacTtexa.

Ha 21-BM fgeH OT pgataTta Ha
TpeTnpaHe BbB BapuaHTure TpeTu-
paHn c lanepa 334CJ1 n anepa
cynep ce Habnwgasalle M3CbxBa-
He Ha BereTauMoHHWS BPbX N Ha-
yasilo Ha nosiBa Ha Hekposa Mo
nicTata n ctbbnarta.

Mpu cnepBawmuTe Habnwoge-
HUS Ha pacTeHuATa oT Te3n Bapwu-
aHTKU ce ycTaHOBM fernpecus Ha
pacTexa M U3CbxBaHe Ha uenuTe
pacTteHusa. BuB BapuaHt 8 #©n 10
ocTaBar fa ce pa3BuBar eaUHNYHM
pacTeHus, KOUTO wumaxa CWUTHO
NnoATUCHATO pasBUTUE U HEKPOTMY-
HW NeTHa no nuctarta. Habnwoagasa
Ce Wu3CXBaHe W okansaHe Ha
nmucTtarta npu Tesn pacteHus. Toea
nokasea, 4Ye BeretartvMBHaTa Mnof-
noxka GF-677 nposiBABa CWU/IHO
n3paseHa YyBCTBUTE/IHOCT KbM
xepouumnante lanepa 334CJ/1 un
Fanepa cynep nposiBsBalla ce B
3arMBaHe Ha pacTeHuATa cnej
TpeTupaHe C BUCOKUTE [03W.

[Mpy ocTaHanIMTe BapuaHTw,
TpeTMpaHun c xepbuuuan cmyie-
HUA B pacTexa v BU3yasiHU CUMI-
TOMW Ha (PUTOTOKCUYHOCT He ce
Habnwopgasaxa. PacteHuaTa ca
CBEXW, 3e/1IeHN N He ce oT/iMyasar

withering of the vegetative tips of
the treated plants was observed.
On 7" day the withering was
obviously expressed and curving of
the vegetative tips was also
observed. The plants of the other
variants treated with herbicides
showed neither visual symptoms of
phytotoxicity, nor growth depression.

On 21% day after treatment,
withering of the vegetative tips and
beginning of necrosis in the leaves
and stems were reported in the
variants treated with Galera 334
SL and Galera Super.

During later observations of
the plants in those variants, growth
depression and drying up of the
plants were established. In variants
8 and 10 only single plants
continue to develop, but their
growth was severely suppressed
and they had necrotic spots on the
leaves. Withering and shedding of
the leaves was reported for those
plants. The fact shows that the
vegetative rootstock GF-677 is
strongly  susceptible to the
herbicides Galera 334 SL and
Galera Super, which results in
plant death after treatment with
high rates.

Growth disturbances and
visual symptoms of phytotoxicity
were not observed in the rest of
the variants treated with
herbicides. The plants were fresh,
green and they did not differ from
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OT HeTpeTMpaHaTta KoHTpo/a.

MonyyeHnute pesyntatm 3a
6GMOMETPUYHNA nokasaTesn npu-
pacT nokaseaT, 4Ye MpuIoXKeHuTe
Xepomuman B CbOTBETHUTE 03U
oKasBaT pas/IN4yHO B/INSAHNE BbPXY
pactexa (durypa 1).

the untreated control.

The results obtained about the
biometric characteristic increment
in plant height showed that the
applied herbicides at the studied
rates showed different effects on
growth (Figure 1).

70~
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dur.l BnusHvMe Ha MNo4yBeHW Xxepbuuman BbpPXy MpupacTa Ha pacTeHus oT

BeretatmBHata nogsioxka GF-677

Fig. 1. Effect of soil herbicides on stem increment of the vegetative rootstock

GF-677
Gd 5%- 2.4
1%- 3.2
0.1%- 4.3

lNpun pacTeHuaTa, TpeTupaHu c
BUcoka [fo3a boHanuH (Bap. 7),
KaKTo 1 Npu pacTeHusTa, TpeTupa-
HW C HUCKkNTe fo3un Nanepa 334 CJl
n Fanepa cynep (Bap. 8 n sap. 10)
ce oTymTaTt CTOMHOCTKU 3a npupac-
Ta, NO-HUCKN OT KOHTPOJIHNS Bapwu-
aHT, KOeTo NoTBbpXAaBa Aenpe-
CMpPaLLOTO BNUSAHME HA aKTUBHUTE
BewecTsa B MNpuioxeHa [Ao3sa
BbpXy pactexa. Pasnukute c
KOHTPO/IHMA BapuaHT ca MHOro

In the plants treated with the high
rate of Bonalin (Var. 7), as well as
in the plants treated with the lower
rates of Galera 334 SL and Galera
Super (Var. 8 and Var. 10), lower
values of increment in height were
reported in comparison with the
control variant, which confirms the
depressing effect of the active
substances at the rates applied on
plant growth. The differences with
the control variant were highly
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[obpe CcTaTUCTUYECKM [AOoKasaHW.
Mpn ocTaHanMTe TpeTMpaHum C
Xepomumnan pacteHusl, oTHeTEHUTE
CTOMHOCTM 3a nokasartens npu-
pacT ca no-B1UCOoKN nnn 6an3ku 4o
KOHTPO/IHUS BapuwaHT, KOeTo no-
KasBa OTCbCTBME Ha MOATUCKALLO
B/IMSIHME BBbPXY pactexa.

n3BO4U

MouBeHuTe xepbuungn Me-
TocheH, Mnemx 50 Bl n boHannH B
NPUIOXEHNTE 0031 He Npean3BuK-
BaT Mnosisa Ha BU3yasIHN CUMMNTOMU
Ha PUTOTOKMYHOCT 1 Aenpecus Ha
pactexa Ha pacTeHua OT Bere-
TatMBHaTta nognoxka GF-677. 3a-
BAXBaHe Ha BereTauuOHHUSA BPbX C
nocnejgatla nosiBa Ha Hekpo3a no
nmcTa U cTbbsla U U3cbxBaHe Ha
pacTeHusATa ce ycTaHOBSBa crep
TpetnpaHe c¢ [lanepa 334CJ1 wu
anepa cynep. lNpn pacTeHuaTa,
TpeTnpaHn c BUcOka pao3a boHa-
nnH (Bap. 7), Kakto u npu pacre-
HUATA, TPETUPaHN C HUCKUTE [03U
Manepa 334 CJ/1 u lanepa cynep
(Bap. 8 n Bap. 10) ce otuutar
CTOMHOCTM 3a NpupacTTa, No-HUCKU
OT KOHTPO/IHMA BapuaHT, KOEeTOo
noTBbpPXaaBa AenpecuparioTto
B/INAHNE Ha aKTUBHWUTE BellecTsa
B NpUIOXeHa [o3a.
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1. Monos C. Hapb4yHuK no
oBowWwapcTBo, 2008, ¢.15-28
2. PaHkoBa 3., KopHoBa K.

BnnsHMe Ha HSAKOM NO4YBEHM Xepbuuman
BbpPXY pacTexHuTe NpPosiBU Ha WUH BUTPO
pasMHOXEHW W BKOPEHEHW pacTeHus Ha
BeretatusHara noAs10XKa GF-677.
C6opHVK Ha fJoknaguTe OT ocmaTa

significant. In the rest of the plants
treated with  herbicides, the
reported values of the stem
increment in height were bigger
than or close to the control variant,
which shows that the active
substances do not have a
depressing effect on plant growth.

CONCLUSIONS

The soil herbicides Metofen,
Pledge 50 WP and Bonalin applied
at the studied rates caused neither
the occurrence of visual symptoms
of phytotoxicity, nor depression of
plant growth in the vegetative
rootstock GF-677. Withering of the
vegetative tips, followed by the
occurrence of necrosis in the
leaves and stems and dying of the
plants was established after
treatment with Galera and Galera
Super. In the plants treated with
the high rate of Bonalin (Var. 7), as
well as in the plants treated with
the lower rates of Galera 334 SL
and Galera Super (Var. 8 and Var.
10), lower values of increment in
height were reported in comparison
with the control variant, which
confirms the depressing effect of the

active substances at the rates
applied on plant growth.
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PE3IOME

lMpoyuBaHeTo e MNpoBeAeHO Mnpes3
nepuoga 2012-2015r. B KOJEKUMOHHO
A6BAKOBO HacaxpgeHue Ha WHCTUTYT no
3emepenve-KiocteHagun. WscnepsaHn ca
LwecTHageceT A6b/KOBU copTa npucage-
HW Ha nogsoxka MM 106. AbpeBeTaTa ca
3acafeHun npes nponetra Ha 2002r. npu
pasctosHue 4,5 x 2,5 m.

YcTaHOBEHNW ca  MPOAYKTUBHUTE
nposiBM Ha AbpBeTata U WMKOHOMUYECKUTE
nokasartesnu — 6pyTHa npoaykuus (euro/da),
npon3BoAcTBeHN pas3xogu (euro/da), HeTeH
poxop (euro/da), cebecToinHOCT (euro/t) wn
Hopma Ha peHTabunHocT (%).

OT ukoHOMMYecKa rnefHa Touka Hai-
ehekTMBHM 3a palioHa ce odyepTasar,
coptoBeTe Teser T219, Charden n Rubinola
C HOpMa Ha peHTabunHocT Hag 300%.

KntoywoBn pymn: pobus, HeTeH
poxod,  cebecToiHoCT, HopMa  Ha
peHTabunHoct

yBO/,

OcHOBHa Len Ha CbBpeMeH-
HOTO SA6BAKONPOM3BOACTBO € Mo-
BMLUaBaHe Ha A06uBUTE OT efUHN-
ua nnow, u nogobpsBaHe KayecT-
BOTO Ha npoaykuusTa. ToBa Hana-
ra OCBEH KputepuuTte 1 rnokasarte-

SUMMARY

The study was conducted in 2012-
2015 in a collection plantation of Institute
of Agriculture-Kyustendil. Sixteen apple
cultivars budded on MM 106 rootstocke
were examined. The trees were planted in
the spring of 2002 at distances 4,5 x 2,5
m.

The productive manifestations of
trees and economic indicators — gross
production (euro/ha), management costs
(euro/ha), net incomes (euro/ha) prime
cost (euro/t) and rate of profitability (%)
were established.

Teser T219, Charden and Rubinola
were the most effective cultivars from
economic point of view, with over 300%
rate of profitability

Key words: yeld, gross production
prime cost, rate of profitability

INTRODUCTION

The main objective of the
contemporary apple production is
to increase the yield per unit area
and improve fruit quality.

This requires unless criteria and
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INTe 3a CTONaHCKUTE KayecTsa Ha
HOBUTE COPTOBE, [la Ce OLeHsBa U
paBHMLETO Ha WKOHOMUYeckaTa
nm edoektuBHocT (Pagomupcka v
Bnaros, 2008). Blazek and
Hlusickova (2007) ycTtaHoBsBaT,
ye HSAKOM COpPTOBE OT rpynara Ha
Rubin (Bohemia, Gold Bohemia)
nokassat no-go6bpo KavyecTBo B
CpaBHeHue C N040BeTE Ha COPTO-
Be OT rpynarta Ha Jonagold, HO ca
CbC 3HAYUTESTHO NO-HUCKN J06MBH,
OTKbAETO W eeKTUBHOCTTa UM
CblWO e no-Hucka. CopToBeTe
Rucla, Pinova n Rubinstep ce go6-
NxaBaT No KayecTBO 4O Te3n Ha
Rubin n TtaxHata e(eKTMBHOCT e
cpaBHMMa C Tasu Ha Jonagold.
MnopgoseTe Ha Jonagored,
Braeburn n Fuji Nagafu ce otnnua-
BaT C BMCOKO Ka4yecTBO WM MHOrO
[06pn  opraHoNenTUyHUTEe CBOMW-
ctBa (Lukic et al., 2005). Hanocne-
AbK Cce npenopbyBar COPTOBE,
KOUTO ca CKOpPOMNIOAHU U YCTONYM-
BM Ha CTpynscBaHe, MpU KOWUTO
MKOHOMWYECKMTe pesyntatu ca no-
pob6pu (Blazek and Krelinova,
2006; Szklarz, 2008). CHmxaBaHe-
TO Ha cebecToMHOCTTa Ha naojo-
Bara npoaykuusta oTtpassiBa WKo-
HOMWW B pe3ynTaT Ha crnectsBaHe
Ha CypOBMHW, MaTepuanu, paborT-
HO Bpeme 1 Ap., U31ckea no-masnko
doMHaHCOBM pecypcn 3a OCbLLECT-
BAiBaHe Ha NpPOW3BOACTBEHMA NPO-
Llec 1 ycKopsiBa Bb3BpbLAHETO Ha
KanuTasiHTe MHBECTULMMN (KpUHKOB
n ap., 1989).

Llenta Ha HacToAWeTo Wu3-
cnefBaHe e ga ce Hanpasu CpaBHU-
TeNlHa WKOHOMMYECKa OLEeHKa Ha

indicators for the economic
characteristics of new cultivars to
be assessed the level of their cost
effectiveness (Radomirska,
Blagov, 2008). Blazek and
Hlusickova (2007) found that some
cultivars from the group of Rubin
(Bohemia, Gold Bohemia) showed
better quality than the fruits of the
group of Jonagold, but they had
significantly lower vyields, from
where and their effectiveness is
also lower.

Cultivars Rucla, Pinova and
Rubinstep had quality close to
those of Rubin and their
effectiveness is comparable to that
of Jonagold. The fruit of
Jonagored, Braeburn and Fuji
Nagafu are characterized by high
quality and very good organoleptic
properties (Lukic et al., 2005).
Recently are recommended
cultivars which are early-bearing
and resistant to scab, in which
economic results are Dbetter
(Blazek and Krelinova, 2006;
Szklarz, 2008).

Lowering the cost of fruit
production reflects savings as a
result saving raw materials,
working time, etc., requires less

financial resources to make the
production process and
accelerates return on capital

investment (Krinkov al., 1989).

The aim of this study was to
make a comparative economic
evaluation of apple cultivars grown
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A0BL/IKOBM COPTOBE, OTINexgaHu B
ycnosuAata  Ha  KiocTeHAucKuA
palioH.

MATEPVAT N METOON

[MpoyuyBaHeTO e npoBeaeHo
npe3 nepuoga 2010-2015r. B Ko-
NEeKUMOHHO HacaxaeHue Ha HCTu-
TYyT no 3emepgenue-KiocteHgun,
Cb3fafleHoO npe3 TnposeTTa Ha
2002 r. O6ekT Ha u3cneaBaHe ca
16 A6bnkoBu copta. OnNUTHUTE
AbpBeTa (No 5 6post oT copT) ca
npucageHn BbLPXY nog/ioxka MM
106 » ca 3acageHu nNpu pascTosHne
4,5 X 2,5 m. 3a KOHTposia e n3nos-
3BaH CcOpT 3/1laTHa MNpPeBb3X0AHA.
[bpBeTara ca oTrnexaaHun no craH-
[apTHa TexHonorua 3a aébrkara.

IKoHOMWU4YeckuaT aHams e
N3BbPLUEH Ha OCHOBAaTa Ha [AaHHu
3a gobuBa M KayecTtBOTO Ha nNpo-
aykuusata oT BCeku copT. [lpouns-
BOACTBEHUTE pa3xoau BKIKYBaT
pasxogute 3a MexaHusupaH n pb-
YyeH Tpy4 1 3a HeobxoaumuTe ma-
Tepuann. Peann3aunoHHaTta LeHa
Ha naogoBeTe 3a BcAka rognHa e
onpepensdHa B 3aBUCUMOCT OT
TAXHOTO KayecTBO.

OTtuntaHu ca cregHuTe Moka-
3aTenun:. cpegeH v obuw, AobusB Ha
nnogose (Kkg/AbpBO); KAYECTBOTO Ha
nnoposeTe — knac ‘Ekctpa’, Tibpsu’

n 'Btopu’, (%); npou3BOACTBEHU
pasxoan, (euro/da); 6pyTHa npo-
aykums, (euro/da); HeTeH poxon,

(euro/da) n Hopma Ha peHTabuIHOCT
(%).

under the conditions of Kyustendil
region.

MATERIAL AND METHODS

The study was carried out
during the period 2010-2015 in the
collection plantation of the Institute
of Agriculture-Kyustendil, created
in the spring of 2002. Object of the
study were sixteen apple cultivars.
The experimental trees (5 from
each cultivars) were grafted on
rootstocks MM 106 and are
planted at distances of 4,5 x 2,5 m.
The cultivar Golden Delicious was
used as a standard. The trees
were grown on standard
technology for apple.

The economic analysis was
performed on data of the yield and
fruit quality of each cultivar.
Production costs include: the costs
of mechanized and manual labor
and the materials needed.

Market price of the fruit each year
was determined depending on their
quality.

The following indicators were
recorded: average and cumulative
yields (kg/tree); fruit quality — Class
'Extra’, 'First and 'Second’ (%);
production costs (euro/da); gross
production (euro/da); net income
(euro/da) and rate of profitability
(%).
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PE3YJITATU N OBCBXXOAHE
[aHHuTe 3a npoayKTUBHUTE
NposiBM Ha AbpBeTara Mnokassar,
ye cpepgHuTe p[o6uBM  Bapupar
CWIHO npe3 OTAEeNHUTE TOAVHMW.
Hali-BuCcokn [06MBM Ca OTYETEHU
npe3s 2012r. (Tabnunuya 1). TNpe3s
2013r. jo6uBMTE NMPU HAKOU COPTO-
BE Ca W3K/IHYUTENTHO HUCKN — 2.8
kg (Oregon Spur), 3,5 kg (Super
Chief) 5,7 kg (Granny Smith) n 7,0
kg (New Jonagold). Kato npnunHu
3a TOBa Hal-BeposITHO ca ropeLyo-
TO BpemMe ¥ nuncata Ha Basiexu
npes3 JIATOTO, CbYETaHN C BUCOKM
[06vBY Npes3 npegxogHara roguHa
N paHO HaCTBLMWIN eCEeHHU CTyAOo-
Be. Olle B HaYa/1I0TO Ha AeKeMBpU
MUHUMasIHaTa TemrnepaTtypa Ha
Bb3yxa € C OoTpuuatesiHu CTOW-
HOCTU, KOUTO KbM CcpefaTa Ha Me-
cela cTurHaxa go — 14.0, 19.5 °C.
N3knoueHne ce Habnogasa npu
Charden, Rubinola, Belgolden,
Braeburn n Rosana, npu KouTo
[o6MBBT  OT  AbpBeTara e
CPaBHUTENTHO BUCOK.

Hali-Bucok cpegeH no6ue oT
AbpBO M 06WO 3a nepuoja Ha
npoy4yBaHeTO € MoJlyd4eH OT CcopT
Rubinola, cnepgsaH oT Rosana,
Braeburn n Teser T219, a Haii-
HUCBK Npu Scarlet Spur, Arkcharm
n Oregon Spur. lNpu ocTaHanuTte
coptoBe pgobuBa e oT 74,2 kg
(Super Chief) go 114,5 kg (Granny
Smith).

RESULTS AND DISCUSSION
The data for the productive
activities of the trees showed that
average Yyields varied greatly over
the years. The highest yields were
reported in 2012. (Table 1).

In 2013 the yields in some cultivars
were extremely low — 2.8 kg
(Oregon Spur), 3.5 kg (Super
Chief), 5.7 kg (Granny Smith) and
7.0 kg (New Jonagold). The most
likely reasons for this were the hot
weather and lack of rain in summer
of last year combined with higher
yields and early occurred autumn
cold. Already in the beginning of
December the minimum air
temperature was with negative
values which in the middle of the
month reached to — 14.0,-19.5 °C.
The exception was observed in
Charden, Rubinola, Belgolden,
Braeburn and Rosana, where the
yield of the trees was relatively
high.

The highest average and total
yield per tree was obtained from
cultivar Rubinola, followed by
Rosana, Braeburn and Teser
T219, and the lowest in Scarlet
Spur, Arkcharm and Oregon Spur.
In other cultivar yield varied from
74.2 kg (Super Chief) to 114.5 kg
(Granny Smith).
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Tabnuua 1. MpoAyKTUBHOCT Ha A6bJ/IKOBU COpTOBE 3a nepunoga 2012-2015
Table 1. Productivity of apple cultivars for the period 2012-2015

Jo6us (kg/abpBo)

Coprt Yield (kg /tree)
Cultivar Cpegen  O6uy
2012 2013 2014 2015 Average Total
G. Delicious (st) 42,1 4,0 11,2 10,0 16,8 67,3
Arkcharm 25,4 16,2 15,3 13,6 17,6 70,5
Cadel 55,6 4,6 9.8 21,6 22,9 91,6
New Jonagold 57,0 7,0 9,8 18,8 23,2 92,6
Braeburn 55,3 21,5 11,2 44,8 33,2 132,8
Rosana 30,5 20,2 61,0 37,23 37,2 148,93
Rubinola 68,2 23,0 37,5 30,6 39,8 159,3
Fuji Nagafu 61,8 11,0 14,7 10,2 24,4 97,7
Oregon Spur 50,8 2,8 11,9 6,0 17,9 71,5
Charden 68,4 23,5 14,3 21,2 31,9 127,4
Belgolden 55,7 22,5 8,5 1,4 22,0 88,1
Redstar 40,1 15,1 9,51 19,0 20,9 83,71
Scarlet Spur 21,4 15,2 18,5 12,2 16,8 67.3
Super Chief 51,5 3,5 15,4 3,8 18,5 74,2
Teser T219 38,2 19,5 21,0 53,0 32,9 131,7
Granny Smith 49,7 5,7 11,5 47,6 28,6 114,5
PasmepbT Ha rogullHuTe The amount of annual
nponsBoACcTBEHN pa3xogum npu | production costs for different
oTAeNHAUTE copToBe Bapupa oT | cultivars ranged from 147,7

147.71 eBpo/da npu Belgolden 3a
2014 r. po 380.66 eBpo/da npwu
Charden 3a 2012 r. Npu noBe4veTo
copToBe Han-BNCOKN ca
pasxoguTte npe3 2012 r., a Haii-
HUCkn npe3 2014 r., KoeTo e
pe3yntar OT noJsyyeHus [obus
npes Te3un rognHn (durypa 1).

euro/da (Belgolden in 2014) to
380,6 euro/da (Charden in 2012).
In most cultivars the production
costs were the highest in 2012 and
the lowest in 2014 which is the
result from the vyields obtained
during these years (Figure 1).
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Fig. 1. Production costs, euro/da

KauectBoTO Ha nogoseTe
[0 ronsiMa cTeneH 3aBucKU OT COp-
TOBUTE OCOOBEHOCTU U NOJTyYEHUSA
cpegeH pobws OT AbpeBO. Hait-
ronAM MNpPouEeHT naofoBe OT Knac
‘EKCTpa’ KayecTBO € Mnony4vyeH oT
Charden - 96.63%, koiTo npe-
Bb3Xx0oXaa craHgapta Golden
Delicious ¢ 63.13%. Teser T219
Cbl0 (popmupa BUCOK MNPOLEHT
niogose  oT  kKnac  ‘Ekctpa’
(92.94%), a Hali-apebHONNOAEH €
copt Rosana — camo 3.37% ca c
TOoBa KayecTBO. [loBeyeTo OT OC-
TaHa/IMTe COPTOBE CbLLUO NPeBb3-
xoxpaTt craHgapta. C no-HUCKO
KayecTBO ca nnogosete Ha Fuji
Nagafu n Rosana, npu KouTo
NpoAyKumMsATa € OCHOBHO OT Knac
‘Bropn’ (okono 50%). Han-ronamo
KOMIMYecTBO M/I040Be OT Knac
TlbpBn’ €  peam3vpaHo  OT
Belgolden — 50.9% (®urypa 2).

Fruit quality largely depends
on the cultivars characteristics and
obtained average yield per tree.
The highest percentage of fruit
class ‘Extra’ quality was derived
from Charden — 96.63%, which
surpasses the standard Golden
Delicious with 63.13%. Taser T219
also formed a high percentage of
fruit class ‘Extra’ (92.94%), while
the small-fruited was Rosana -
only 3.37% class ‘Extra’.

Most of the other cultivars were
also superior to the standard.
Fruits of Fuji Nagafu and Rosana
had lower quality - essentially of
class ‘Second’ (about 50%). The
greatest amount of fruit class
‘First’ was realized in Belgolden —
50.9% (Figure 2).
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PasmepbT Ha 6pyTHaTta npo-
AyKUMS NpyU OTAEeNHUTE COopTOBe
ce Konebae B LUMPOKM rpaHnLn 1 e
B 3aBUCMMOCT KakTo OT 61onorny-
HUTEe 0COBEHOCTTU Ha copTa, Cb-
WO Taka W OT KOJIMYECTBOTO U
KayecTBOTO Ha noJsiyyeHaTa no-
[oBa npoaykumsa. To3u nokasarten
€ C Hai-BMCOKa CTOMHOCT npu
Rubinola (1208 espo/da), cneasaH
oT Teser T219 (1124 espo/da),
Charden (1118 eBpo/da), a ¢ Hai-
HMCKa npu cTaHgapta Golden
Delicious (402 eBpo/da). HeTHuAT
[oxo4 cnepBa TeHAeHUusATa Ha
N3MEeHeHne Ha O6pyTHaTa NpPoayK-
umna (durypa 3).

HopmaTa Ha peHTabuHOCT e
Hah-Bucoka 3a Teser T219,
cneasaH ot Charden u Rubinola, a
Hal-HMCKa 3a koHTponaTta Golden
Delicious (durypa 3).

The
production
varied widely and depended on

value of gross
in different cultivars

biological characteristics of the
studied cultivars and the quantity
of fruit production.

The highest value of this indicator
had Rubinola — 1.208 euro/da,
followed by Teser T219 — 1.124
euro/da, Charden — 1.118 euro/da,
and the lowest was in the standard
Golden Delicious - 402 euro/da.
Net income followed the trend of
change in gross production (Figure
3).

The rate of profitability was
the highest for Teaser T219,
followed by Charden and
Rubinola, and the lowest for the
control Golden Delicious (Figure 3).
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CebecToliHOCTTa Ha NPOAykK-
unsATa € eguH OT OCHOBHUTE Mnoka-
3aTesin 3a oOueHKa Ha ed)ekTuB-
HOCTTa Ha AafeHO Npou3BOACTBO
N 3a0b/DKUTENIEH e/IeMEHT Mpu
onpegensiHe Ha peHTabusHoCcTTa
my. OT gpyra cTpaHa HamasisBa-
HeTO Ha cebecToilHOCTTa € efuH
OT Hali-BakHUTEe hakTopun 3a dop-
MUpaHe Ha No-HMCKa LeHa Ha npo-
n3BefeHara npoaykums. lMonydye-
HaTa Ce6eCcTOMHOCT Npu pasnnu-
HUTE COPTOBE He criefBa TeHAEH-
UMsATa Ha U3MEHeHVe Ha cpeaHus
[06uB. TA e Hali-HUCka npu copT
Rosana, cnegsaH oT Rubinola,
Teser T219 wn Braeburn. Mpnu
OoCTaHa/IMTe COPTOBE MOCTENEeHHO
HapacTBa M JocTura Hai-Bucoka
cToiHocT npu Scarlet Spur (Purypa
4). NopobHn pesynTtatn ca nosy4e-
HW 1 3a Apyrn S6bAKOBM COPTOBE,

The cost of production is one
of the main indicators to assess
the effectiveness of a production
and indispensable element in
determining profitability.

On the other hand the reduction of
the cost is one of the most
important factors for the formation
of a lower cost of production.

The resulting prime cost in
different cultivars no followed the
trend of change in the average
yield. It was the lowest in Rosana,
followed by Rubinola, Teser T219
and Braeburn. In the other
cultivars it gradually increased and
reached the highest value in
Scarlet Spur (Figure 4). Similar
results were also obtained for
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Nnpy KOUTO cebeCcTOMHOCTTa Ha npo-
aykuuaTta e B pamkute Ha 97-103
euro/t (MaHonosa, 2005).

other apple cultivars, in which the
prime cost of production was
between 97-103 euro/t (Manolova,
2005).
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13BOAMU
C Hali-BMCOKa poaoBMTOCT 3a
ycnosuaTa Ha  KioocteHaunickus

palioH ce o4epTaBaT CoOpTOBETE
Rubinola, Rosana, Braeburn wu
Teser T219.

Charden n Teser T219 dop-
MUpaTt Hal-BUCOK MPOLEHT Naonfo-
Be OT kKnac ‘EKcTpa’ — CbOTBETHO
96.63 n 92.94%

VikoHOMUMueckn Hali-edoek-
TMBHM 3a pailloHa ca copToBeTe
Teser T219, Charden n Rubinola c
HOpMa Ha peHTabunHoCT Hag
300%.

CONCLUSIONS

The cultivars Rubinola,
Rosana, Braeburn and Teser T219
were characterized by the highest
fertility for the conditions of
Kyustendil region.

Charden and Teser T219 had
the highest percentage of fruit class
‘Extra’ — 96.63 and 92.94%,
respectively.

Teser T219, Charden and
Rubinola were the most effective
cultivars from economic point of
view, with over 300% rate of
profitability.
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Evaluation of new apricot cultivar ‘Istar’
for some biological and pomological properties

Maria Peteva

Apricot and Agriculture Research Station, 7500 Silistra, Bulgaria

PE3IOME

KaincuneuaT copT ,McTbp” e cenek-
unoHmpaH B OnuTHa CTaHumMs no Kakcus-
Ta un 3emepgenuveto-Cunuctpa. CoptbT
npomusxoxaga ot cBo60OAHO onpallBaHe Ha
copt ,Mopgecto”. MNpe3 2009 r. e npu3HaT
3a copr.

[AbpBOTO € yMepeHo pacTALlo.
LibpTexsbT e cpefeH (kpas Ha Mapr),
CPOKBbT Ha 3peeHe e cpegHopaH (20 oHN).

Mnoposete ca egpu (60,5g9), c
yaobmkeHa ¢opma. Koxuuata e opaH-
)eBa CbC cpefiHa MHTEH3NBHOCT Ha pyme-
Heua. Mn1ofoBOTO Meco € hMHO, C MHOTO
[06bp BKyC. AakaTta e ropumsa.

Poposutoctta e Bucoka. CopTeT €
camocpepTunieH ¢ gobpa CTyaoycTonyu-
BOCT Ha UBETHWUTE MbMKW W MNagute
3aBpb3N.

Knro4voBu
cenekuusi, copT

AOYMW: Kavicus,

YBO/],

3HaunTenHuTe pesyntatu oOT
cefiekumaTa npu Kaicusta no usn
CBAT, A0BeA0xa [0 rofieMu npome-
HW B COPTOBMA CbCTaB Npe3 no-
CNeAHUTE TOANHN.

SUMMARY
Apricot cultivar ‘Istar’ is selected in
Apricot Research  Station, Silistra,

Bulgaria. The cultivar comes from open
pollination of cultivar “Modesto”. In 2009
“Istar” was recognized to cultivar.

The tree is moderate growing. The
season of flowering is intermediate (end
of March), the season of maturity for
picking is early/mid-season (June 20).

The fruits are large (60.5g) with a
oblong shape. The skin is orange with
light red blush from the sun side. The fruit
flesh is fine, with very good taste.The
kernel is bitter.

The productivity is very high. The

cultivar is self-fertile with good cold
hardiness of flower bud and cold
tolerance of young fruits.

Keywords: apricot, breeding

program, cultivar

INTRODUCTION

The significant results from
the apricot selection worldwide led
to the creation of many new
varieties in recent years.
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EoHn OT Hai-passButute 3a-
[aun B No4YTM BCUYKM Mporpamm ca
yab/hkaBaHe Ha  KaneHpapHus
CPOK Ha 3peeHe M nopobpssaHe
KayeCTBEHUTE XapaKTepuCTUKM Ha
nnogosete. [obpu pesynrtatn ca
NOCTUTHATM N B Hacoka YyCTonun-
BOCT Ha OMOTMYHM U aBMOTUYHU
daktopn (Audergon et al., 2010;
Bellini et al.,, 2010; Bassi et al.,
2010; Egea et al., 2010; Ledbetter,
2010; YuPing et al., 2010).

BnarogapeHne Ha pasHO06-
pa3Hus cn reHoPoHO/, ce npuema,
ye BuABLT P. armeniaca je Bce oule
CW/IHO Bb3MPUEMUYMB KbM reHeTunu-
HOTO nogobpsiBaHe W npeg/ara
Bb3MOXHOCTM 3a Cb3[aBaHe Ha
copToBe, B KOUTO fa ce cbbepar
BCUYKWN XeNnaHW TbpProBCcKu, rpau-
HapCKN N Ka4yeCTBEHM 4YepTu B ef-
nH reHoTun (LloHes, 1991; LloHeBa,
1999; Bassi and Audergon, 2006;).
ToBa obaye MOxe fda ce MoCTUTHe
camMo 4ypes3 gobpe nnaHvpaHu ce-
NEKLUMOHHM nporpamu.

B Ta3n Bpb3ka Hawarta paboTta
e Haco4YyeHa KbM Cb3faBaHe Ha HOBU
copToBe C nob6pa ajanTuMBHa Cro-
COBGHOCT M BUCOKA YCTOMYMBOCT Ha
cTpecoBu hakTopu, OTroBapswm Ha
CbBPEMEHHUTE  M3UCKBAHMSA  Ha
nasapa.

HacTosuweTo nscnegsaHe nma
3a uen ga npeacrtaBu faHHW 3a HOB
KaicneB COPT, KOUTO UMAT 3HaYeHue
3a npakrukara.

MATEPVANT N METOON

Copt ,cTbp” e cenekymoHu-
paH B OnNuTHa CTaHumMs Nno Kancus-
Ta u 3emegenveTto, Cwunnctpa,

The most developed tasks in
almost all programs are extension
of the calendar period of ripening
and improving  the  quality
characteristics of the fruit. Good
results have been achieved in
terms of resistance to biotic and
abiotic factors (Audergon et al.,
2010; Bellini et al., 2010; Bassi et

al.,, 2010; Egea et al., 2010;
Ledbetter, 2010; YuPing et al.,
2010).

Thanks to its diverse gene
fund is assumed that the species
P. armeniaca is still highly
susceptible to genetic
improvements and it has options
for creating cultivars in which to
collect all the desirable
commercial,  horticultural  and
gualitative characteristics in one
genotype (Tsonev, 1990; Tsoneva,
1999; Bassi and Audergon, 2006).
This can only be achieved through
well planned breeding programs.

In this regard, we are working
for creating new cultivars with
better adaptive capacity and high
resistance to stress factors, meet
modern market demands.

This study aims to presented
data on the new apricot cultivar,
which are important to the practice.

MATERIAL AND METHODS
Cultivar ,Istar” has been
originated from open pollination of
cultivar “Modesto” at the Apricot
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Bbnrapus. Mpousxoxaga oT cBo604-
HO onpatuBaHe Ha copT MogaecTo.
Mpe3 2009 r. B pe3ynrtar Ha
n3BbpLleHaTa KOMMN/IEKCHa OueHKa
3a pasNMYNMOCT, XOMOFEeHHOCT W
CTabW/IHOCT OT eKcnepTHa KoMu-
cusa KbM W3nbriHUTENHata are-
UMa no coptomsnuTeaHe, anpoba-
una n cemekoHtposn (MACAC) e
npu3sHar 3a copT.
[MpoyyBaHMATa ca HanpaBeHu
B ONUTHO HacaxaeHue, cb3aaneHo
npes3 2000r., Kb4eTo COpTHLT € pas-
MHOXEeH BbpxXy nognoxka ,JhxaHka
4", HacaxpeHneto e cb3ganeHo
Ha 134 m HagMopcKa BUCOYUMHA,
BbPXYy W3/y)XXEH u4epHo3eM, 6e3
yHrIMUMOHM NpbCKaHUA U Hanos-
BaHe. KaTo cTtaHAapT ca nsnonssa-
HM gpbBYeTa OT COPT “YHrapcka
Kalicnsa” 3acafileHn B CbLLOTO €EKC-
nepuMeHTasIHO HacaxaeHue.
M3cnegBaHnATa ca u3BbpLUe-
H1 B nepuoga 2011-2013r., cbrnac-
HO MeToaukaTta 3a u3yyaBaHe Ha
pacTUTenHUTe pecypcu npu OBOLL-
HUTe Buaose (Hepes v u ap., 1979)
n Descriptor of apricot — I.B.P.G.R.
OTyeTeHH ca cnegHute
nokasarenu:
- YCTOMYMBOCT Ha CTyq — npes
roguHUTEe C YyC/0BUA 3a U3MPb3-
BaHe Ha reHepatMBHUTE opraHu e
yCTaHOBSABaH NPOUEHTBLT Ha
3arMHa/InTe, 4ypes Haa/bXeH cpes
Ha MMHUMYM 100 LBeTHU NbINKK,%.
- CpPOK Ha UubdTex — upes
exerogHun gpeHoHabnwaeHNs
- CaMOn/1I0AHOCT — U3BbpPLLUBaHa €
n3onaunsa Cc TeH3yxeHu Topou B
cTagui ,4epBeH GYTOH” Ha He no-
Masiko ot 100 uBdata, Kato no

Research Station, Silistra,
Bulgaria.

In 2009, as result of
conducted complex evaluation for
distinctness, uniformity and
stability, cultivar ,Istar” was

recognized to cultivar by expert
committee of the Executive Agency
for Variety Testing, Approbation
and Seed Control (IASAS).

Studies were made In
experimental plantation created in
2000, where the cultivar is

reproduced on rootstock “Janka 4.
The plantation has been created at
134 m altitude, on a leashed black
earth, without fungicide treatments
and irrigation. The trees of cv.
“Hungarian best” planted in the
same experimental orchard were
used as a standard.

The Studies were conducted
in the period 2011-2013, in
accordance with Methodology for
the study of plant genetic
resources (Nedev et al., 1979) and
Descriptor of I.B.P.G.R.

The following characteristics
were recorded:

- frost hardiness — over the years
with conditions for frostbite of the
generative organs has been
determined percentage of dead

buds of longitudinal cut of 100
flower buds%.
-  blooming time - annual

phenological observations

- floral compatibility — in phase
“red button” is carried insulation
with bags to 100 flowers buds. At
the time of flowering insulators are
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BpemMe Ha ubTexa usonaropute
ca CTPbCKBaHWN NepuoanyHo, %.

- 3a4bpXaH 3aBpPb3 OT CcBObGOA-
HO onpaiwiBaHe — OnpefesiaH e
npu MuHumym 100 uBATa OT Abp-
BO, %. OTunTaHuMaTa ca npaBeHu
npean wn cnef OU3N0I0TMYHOTO
oKarnsaHe Ha 3aBpb3uTe.

- CPOK Ha y3psaBaHe -—
eXxerogHn peHoHabnwaeHNs
- pogoBuToCT — fobusa, kg/abpso,
€ OTuMTaH, 4pe3 npeTernsHe Ha
niogoBeTe OT BCAKO AbPBO.

- OMOMETPUYHN n3MepBaHUA W
NMOMOJIOTUYHO  OMMUcaHme  Ha
na1oAoBe N KOCTUKA

- XMMWYeH CbCTaB— M3C/iefBaHu
ca: Cyxo BelecTBo, % —pedpakTo-
MeTpUYHO, 3axapu, % — nogome-
TpuyeH wmeTos  Ha  LWoopn-
PereH6oreH, obuia KACEeSIMHHOCT,
% — TUTPUMETPUYHO.

upes

PE3YJITATU N OBCBb)XOAHE
[bpBOTO € ymepeHo pacTs-
L0, C LUMPOKO pasCcT/iaHa KopoHa.
KopoHata B Mnaga Bb3pacT e
obpaTHonMpamugasiHa.
PasnpegeneHveTto Ha LBeT-
HWTE MbMNKX € [aBHO BbpXy Malic-
kn OykeTyeTta. JluctHata netypa e
KbCa, TICHa, OCTPOHa3bbeHa no
pbba U C ObAbI 3a0CTPEH BPBX.
LibpTexsbT e cpefeH — kpas Ha
mapT (Tabnuua 1). [bpseTtarta
BCTbNBAT B MJogojaBaHe Ha
yeTBbpTaTa rogmHa.

shaking, %

- keep young fruits from open
pollination — is determined at
minimum 100 flowers per tree, %.
The reports are made before and
after the physiological falling off of
ovaries.

- time of ripening -
phenological observations
- fruitfulness — vyield kgl/tree, is
reported on average by weighing
the fruit from each tree

- biometrics fruit and
pomological description of fruit
and stone

annual

- chemical composition of
fruits— total solids, % -
refractometrically, sugar, % by
iodometric method Shoorl-
Regenbogen, total acidity,% by
titration

RESULTS AND DISCUSSION
The tree is moderate growing
with spreading habit. Crown at a
young age is inversely pyramidal.

The allocation of flower buds
is primarily on short branches. The
leaf blade is short, narrow with
serrated periphery and a long
pointed tip. Blooming time is
intermediate-end of March (Table
1).The trees bear the first fruit in
the fourth year.
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Tabnmuya 1. UbdTex — copT UCTbp, CpaBHEH CbC copToBeTe Mogecto u

YHrapcka kamcus

Table 1. Blooming time — cultivar Istar, compared to cultivars Modesto and

Hungarian best

Bsan Hauano Hauano Kpaw Kpaw MpoAbLMKUTUAHOCT
Coprt / Cultivar OYyTOH Ha UbPTEX HAMbMEH Ha NbjeH Ha ubiTexa Ha ubdTexa, gHu
thasza ubdTex ubdTex Duration of
Phase D Phase E Phase F Phase G Phase H flowering, days
WNctbp / Istar 291 3011 11V 61V 101V 13
MopgecTo / Modesto 29 11 11V 31V v 12 IV 15
YHrapcka kaicus 301l 11V 31V 61V 111V 13

Hungarian best

MnopgoBeTe Ha copT WcTbp
ca no-eapu, CnpsAMo CTaHAapTHUA
COPT YHrapcka kamncusa un poguren-
ckata (popma, copt MopgecTto
(Tabnuuya 2). dopmata Ha nnoga
e yob/keHa. [pbxyeHaTta asMuyka
e Abnboka, kopeMHaTa 6pasga e
nanTka. OCHOBHUAT LBAT Ha KOXMU-
LaTa e opaHXeB CbC CpefHa MHTEH-
3UBHOCT Ha pymeHela. lnogosoTo
MecoO e opaHxeBo, oMHO, C gobpa
MABTHOCT M MHOrO A06BLP BKYC.

The fruits of cultivar ‘Istar
are larger compared to the
standard ‘Hungarian best’ and

parental form ‘Modesto’ (Table 3).
The shape of the fruit is oblong.
The fruit is with deep cavity and
shallow suture. The skin is orange
with moderate intensity red blush
from the sun side. The fruit flesh is
orange, fine, thick with very good
taste.

Tabnuua 2. BUOMETPMYHN NMoKalaTesiM Ha NMJ0A40BE N KOCTUMKN Ha copT NCTBP,
CpaBHEH CbC copToBeTe MOAECTO U YHrapcka Kacus
Table 2. Biometric indicators of fruits and kernels on Istar, compared to cultivars

Modesto and Hungarian best

Mnog, / Fruit Koctunka / Stone
Coprt / Cultivar Terno BucounHa LvpuHa [OebenuHa Terno BucounHa LWupuha [OebenuHa
Weight Height Width  Thickness Weight Height Width Thickness
()] (mm) (mm) (mm) (@ (mm) (mm) (mm)
NcTbp 60.5 528 490 428 35 306 232 127
Istar
MogecTo 45.8 429 445 407 2.9 286 226 115
Modesto
YHrapcka kavicus 44.2 440 436 373 3.1 301 225 125
Hungarian best - Std
Cb,ﬂ,'bp)KaHl/leTO Ha 3axapun e The content of sugar IS
Nno-BMCOKO OT TOoBa Ha cTaHgapT- | higher than the standard

HASS COPT YHrapcka kamcuma u
poautenckata dopma (Tabnuua
3). Koctunkata e cpefHo epgpa,
eNMNTNYHa, cBOOOAHO oTAensua
ce. fakaTa e ropumsa.

‘Hungarian best’ and parental form
(Table 3). The stone is medium-
large, elliptic, free.The kernel is
bitter.

282



Tabnumuya 3 XmuMnyeH cbCTaB Ha copT /ICTbp, CpaBHEH CbC copToBeTe MoaecTo 1

YHrapcka kamcus

Table 3. Chemical composition on Istar, compared to cultivars Modesto and

Hungarian best

Copt / Cultivar ~ Cyxo B-BO O6wo MHBepTHa  3axaposa O6wo
KNCeNnHM 3axap 3axapu
Total solids Total acids Inverted sugar Sucrose Total sugar
(%) (%) (%) (%) (%)
NcTbp / Istar 135 1.8 3.9 5.4 9.6
MogecTo / Modesto 135 1.8 3.8 4.2 8.0
YHrapcka kaicus 15.1 15 3.3 5.8 9.1
Hungarian best
BeputbeHata 3psAnocT  Ha Harvest maturity occurs in

njaofoBeTe HacTbMBa BTOpaTa Je-
ceTaHeBKa Ha KOHUW, 17 gHu npean
copT “MopgecTto” n 20 aHn npegu
copT “YHrapcka kavicus” (Tabnvua
4). CopTbT e camoepTuneH ¢
BMCOKa MPOAYKTUBHOCT, Karto [o-
6uBbT cpeaHo oT Abpso e 90,0 kg
(Tabnuuya 5).
CtynoyctonumBocTTa Ha
LUBEeTHUTe MbMkn e Jobpa — 36%
M3MpPb3BaHE Ha LUBETHUTE MbIKK,
npu Temnepatypn oT -14.4°C,
oTyeTeHU npe3 gespyapu 2012r.,
npu Hopma 3a meceua ot - 0,3 °C.

the second decade of June, 17
days before ‘Modesto’ and 20

days before ‘Hungarian best’
(Table 4). The -cultivar is self-
fertility with a very high

productivity— 90,0 kg/tree (Table
5).

‘Istar’ has good cold
hardiness of flower bud, 36% frost
flower buds in temperatures at
-14.4 °C, February 2012 (norm for
the month - 0,3°C).

Tabnuua 4. Cpok Ha 3peeHe Ha copT VIcTbp, cpaBHEH CbC copToBeTe MoaecTo n

YHrapcka kaiicus

Table 4 Session of ripening on Istar, compared to cultivars Modesto and

Hungarian best

Cpok / Period HKOHun / June KOonwn / July
Copr / Cultivar 1-10 1020 21-30  1-10  11-20  21-31
Vctoep / Istar ke
MopgecTto / Modesto Fokkok
*% *kk

YHrapcka kancus
Hungarian best

283



Tabnuuya 5. Camon/0gHOCT, noses3eH 3aBpb3 U AobuB (cpegHO 3a 3-roauvileH
nepuog) Ha copT MIcTbp, CpaBHEH CbC copToBeTe MoAeCTO 1 YHrapcka Karcumsa
Table 5. Floral compatibility, keep young fruits and yield on Istar, compared to

cultivars Modesto and Hungarian best

CamonnogHocT 3aabpXxaH 3aBpb3 Jo6us / Yield
Copt/ Cultivar Floral compatibility keep young fruits kg/tree
% OueHka % OueHka (2011-2013)
Assessment Assessment
Vctoep / Istar 12.8 camonnogeH 15.0 [o6bp 90.0
self-fertile good
MopgecTto / Modesto 10.4 camonnogeH 15.7 [o6bp 76.3
self-fertile good
YHrapcka kancums 18.0 camonsiogeH 26.0 [o6bp 50.4
Hungarian best self-fertile good

n3BOAU

CpegHunat nepuog Ha Ubo-
Tex n gobpata CTyaoyCTONYMBOCT
Ha copTa ca npeaumcTBa, KOUTO
no3BonsiBaT OTI/IeXAaHeTo My U B
No-Masiko MPUrogHMTE paiioHn 3a
TO3W OBOLLEH BUA,

CopTbT € BUCOKO MNPOAYyKTU-
BEH M MO03BOJsIBA M3MM3aHe Ha
nasapa B nMepuoga kpasd Ha
FOHn/Havyanoto Ha KOnu, ¢ efpw,
npvBAeKaTesIHN U BKYCHW N0A40-
BE, KOMTO 3a40BOSIABAT HaMb/IHO
CbBpPEMEHHUTE U3NCKBAHUA Ha MOT-
pe6|/|Tenﬂ no OTHOLWEeHNe Ha Kayec-
TBO, BKYC 1 OOBbP BBbHLUEH BUA,
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CONCLUSIONS

The advantages of cultivar
‘Istar’ like intermediate blooming
time and good cold hardiness,
allow growing in unusual places for
apricot.

The cultivar is  highly
productive and allows entrance to
the market in the period late

June/early July, with big, attractive
and tasty fruit, which fully satisfy
the current requirements of
consumers in terms of quality,
taste and good looks.
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