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PE3IOME

MpoyyeHn ca WHTpoAyUMpaHuTe
A6bsKoBM copToBe: Menpoys, PeaHpa,
PeBeHa, PeTtuHa, MNMunot un Tonas, obna-
ropogeHn Bbpxy nog/oxka MM 106 wu
Muuro, Pemo, Pernunguc, Aligapeg; Npa-
eHwalin n PoseHalizeHanden — Bbpxy
ceMeHHa nogJsioxka. W3nutaHu ca npwu
NMOYBEHO-KNUMATUYHWUTE  YC/IOBUSA  Ha
TPpOSAH, NpY HENOJIMBHW YCNOBUA. YCTaHO-
BEHW Ca OCHOBHUTE MM MOPOSIOTNYHU Y
6MOM0rMYHN  0COBGEHOCTU: cuna  Ha
pactexa — pa3smepuTe Ha ObpBeTaTta u
CeyeHMeTO Ha CTBO/IA; CPOKOBETe Ha
UbTex 1 y3psBaHe; pasmepute, oOLBETA-
BaHETO Ha NnojoBeTe U BKYCOBUTE UM
KayecTBa. VI3BbpLUEHN Cca XMMWUYHW aHa-
131 Ha Npobu 0T CBEXW NI0L0BeE.

C Hali-ronsima cuna Ha pacTtex ca
coptoBeTe [padeHwaiH, PernnHgnc wu
Alifjapes, CbC CbLOTBETHU CEYeHUs Ha
cTBONa 484 cm?; 435 cm?; 346 cm?.

MnogoseTe y3psBaT B nepuoja oT
Kpas Ha aBryct [0 MbpBUTE [HU Ha
OKTOMBpW. Hali-paHo 6epuTbeHa 3psanocTt
pocturat nnogosete Ha padeHwaiiH, a
Hali-kbCHO Ha Menpoy3. Macata Ha
nnogosete npu HabnwgaBaHUTe copToBe
e oT 63g Aligapea o 194g npu Menpoya.

SUMMARY
The following
cultivars are studied:

introduced apple
'Melrose’, 'Reanda’,

'Revena’, 'Retina’, 'Pilott and 'Topaz,
engrafted on rootstock 'MM 106, as
'Pingo’, ’'Remo’, 'Reglindis’, ’ldared’;

‘Gravenstein' and ’'Rosenisenapfel -
grafted on seedling rootstock. They were
tested in the soil and climate conditions in
the region of Troyan, under non-irrigated
conditions. Their main morphological and
biological characteristics were found:
growth rate — tree sizes and trunk cross
sectional area (TCSA); period of
blossoming and ripening; sizes, colouring
of fruits and taste qualities. Chemical
analyses of fresh fruit samples were
conducted.

The greatest growth rate had
cultivars 'Gravenstein’, ’'Reglindis’ and
'Idared’, with the reszpective TCSA 484
cm?; 435 cm?; 346 cm®.

Fruits ripened at the end of August
until the first days of October. The earliest
ripening stage reached fruits  of
‘Gravenstein’, and the latest those of
'Melrose’. The fruit weight in the observed
fruits was from 63 g for 'Idared’, to 194 g
for 'Melrose’. Fruits of 'Rosenisenapfel’,
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Mo-egponnogHn ca U copToBeTe
PoseHalizeHanchen, MuHro n PernuHguc,
¢ Maca Ha nnoga Hag 100g.

Knwo4voBn  aymu:
A6bSIKKN, COpTOBE

nomoJsioruA,

YBO/,

HA6bnkaTa 3aema €efgHo oT
NbpBUTE MecTa No NpPoun3BOACTBO
Ha OBOLWHM NNOAOBE B CBeTa
(AdnmutpoBa mn Cotupos, 2015).
ToBa ce AbLMKM Ha ronamarta W
NMPUCNOCOBUMOCT M 3HAYEHNETO U
3a osowapcrteoto. (Mnues n
MeHeB, 1964). Bogewn npousBo-
antenn Ha A06bKM  ca  Kutaid,
CALl, Typumsa, KakTo U HAKOU
CTpaHu oT EBponeickus cbio3 —
Ntanua, ®paHuua, MNonwa n lep-
MaHus ([xyBuHoB un gp., 2008).

Abb/kaTa € Hal-LMPOKO pas-
MPOCTPAHEHUSAT OBOLLEH BUh Ha
ymepeHus nosic (Mutos u gp. 1990).

Y Hac oTrnexagaHeTo Ha To3u
OBOLLEH BUA, cnep, ocBO6oXaeHue-
TO e 6uno cnabo kato npe3 1903
rognHa naowmrte u ca egsa 1.75%.
Mpe3 60-Te roguHu AenvT UM e
28,1% OT OBOLLHUTE HacaxaeHua
(WnneB n MeHe., 1964; PagomMmup-
cka, 2007). B bbarapus no nsowm
M CTONAHCKO 3HauyeHve sbbskaTta
3aema nbpBO MAcTOo. Ao 1989 r
61130 72% OT nnowuTte ca 3aeTu
OT COpPTOBE OT rpynarta Ha 3natHa
n YepBeHa npesBb3xo4Ha, a copTo-
BeTe [xkoHaTaH, AliBaHus, n Kapa-
cTosiHka ca ¢ nog 3 % (XyBMHOB,
2004). B cBeTa ca 13BeCTHU nose-
ye oT 10000 copta (UnueB wu
MeHeB, 1964).

lNpe3 nocnegHute roguvHU C
NMPOMEHALWNTE Ce W3NCKBaHUA Ha

'Pingo’ and 'Reglindis’ were also more
large-sized with fruit weight over 100 g.

Key words: pomology, apples,
cultivars

INTRODUCTION

Apple occupies a leading

position in the production of fruit
orchards in the world (Dimitrova &
Sotirov, 2015). This is due to its
great adaptability and its
importance for fruit production
(lliev & Penev, 1964). Leading
apple producers are countries,
such as China, USA, Turkey and
some EU countries — Italy, France,
Poland and Germany (Dzhuvinov
et al., 2008).

Apple is the most common
type of fruit in the temperate zone
(Mitov et al., 1990)

The cultivation of this fruit
species in our country, after the
Liberation of Bulgaria in 1878, was
on a small scale as in 1903 its
areas and only 1.75%. In the 60s
their share was 28.1% of the
orchards (lliev & Penev, 1964;
Radomirska, 2007). Apple takes
the first place in Bulgaria according
to areas and economic
imporatance. By 1989 almost 72%
of the areas were occupied by
cultivars from the group of Golden
and Red Delicious, as cultivars
such as 'Jonathan’, 'Ayvaniya’ and
'Karastoyanka’ were below 3%
(Dzhuvinov, 2004). More than 10000
apple cultivars are known in the
world (lliev & Penev, 1964).

In recent years of changing
market demands are brought and
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nasapa ce BHecoxa W ce u3nuTear
peanua HoBuM SAOBSIKOBU COPTOBE.
lMoBuWaBaHEeTO Ha WHTepeca KbM
61OMOTMYHOTO M1I040MNPOU3BOACTBO
CbLLO HANOXN  U3NUTBAHETO "
yCTaHOBABAHETO Ha NOAXOASALLM
HoBUM copTtose (Dzuvinov et al. 2002;
Dinkova 2008; AuHkoBa n ap. 2009).

LilenTa Ha HacCTOALWOTO WU3-
cnepBaHe e npoyyBaHeTo Ha 12
NHTPOAYUMpaHn A6bIKOBK copTa 1
yCTaHOBsIBAHE Ha HAKOM MOpAo-
NIOTUYHM N BMOJIOTMYHN OCOBEHOC-
M, Npu OTINexgaHeTo uM npwu
NaHNHCKX YCNOBUS.

MATEPVANT N METOU

[MpoyyeHn ca  OCHOBHUTE
MOPAIONOTNYHM 1 BUONOTNYHN OCO-
6eHOCTM Ha UMHTpoAyumpaHute
A6bnKoBM  copToBe:  Menpoys,
PeaHpa, PeseHa, PeTuHa, nnoT u
Tonas, obnaropofeHn BbpXy nog-
noxka MM 106 wn luHro, Pemo,
PernuHanc, Aihpapen; [padeH-
wavH wn PoseHalideHanten -
BbpXy CeMeHHa nognoxka. Te ce
OTINieXxgaT B KOJIEKUMOHHA rpaau-
Ha Ha WIMK3-TposH, cb3pageHa
no npoekt ®AMA/L npe3 2000r.
dbpBeTata ca 3acajieHn B noyse-
HU AMUYKN Npn cxema 4x2 m 3a
obnaropofeHnUTe BbPXY MOAOXKA
MM106 u CbLOTBETHO 6X5 M Ha
CeMeHHa Nnoa/ioxka.

OtrnexgaHn ca no o6uo-
npuetara TexHosorna B UIMHXK3
TposiH, Npn HENONIMBHWN YCNOBUA,
6e3 pactutenHa sawmrta. M3Bbp-
LLIeHn ca pe3nToun 3a NpocBeT/iaBa-
He Ha KopoHuTe. MexaypeaunsaTa
ca 3aTpeBeHN.

tested a number of new apple

cultivars Increasing interest in
organic  fruit production also
requires testing and the

establishment of appropriate new
cultivars (Dzhuvinov et al. 2002;

Dinkova 2008; Dinkova et al.,
2009).

The purpose of present
research is the study of 12

introduced apple cultivars and to

establish certain morphological
and Dbiological characteristics in
their  cultivation in  mountain
conditions.

MATERIAL AND METHODS

The main morphological and
biological characteristics of the
following introduced apple cultivars
are studied: ’'Melrose’, 'Reanda’,
'Revena’, ’'Retina’, ’'Pilot’ and
"Topaz', engrafted on rootstock
'MM 106’, and 'Pingo’, 'Remo’,
'Reglindis’, ’ldared’; ’'Gravenstein’
and 'Rosenisenapfel’ - grafted on
seedling rootstock. They are grown
in the collection garden of RIMSA-
Troyan, established in the project
FAMAD in 2000. The trees were
planted in soil holes with scheme
4x2 m for those engrafted on
MM106 rootstock and respectively
6x5 m on a seedling rootstock.

They are grown according to
the conventional technology in
RIMSA Troyan, without any
irrigation and plant protection.
Prunings were carried to lighten
the crowns. Interrows are grassed.
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OnpepeneHa e cunara Ha
pactexa — pasMepuTe Ha ObpBe-
Tara n ceyeHMeTo Ha CTBo/a.

YcTaHOBEHM ca CPOKOBETE Ha
UbTex n yspsaBaHe Ha nnaogoBe-
Te. MN3BbplIeHN ca nabopaTtopHu
n3cnenBaHua Ha NIoAoOBeTe, KaTo
ca OTYeTeHu pasmepuTe, ouBeTHA-
BaHeTO Ha njofoBara Koxuua, U
BKYCOBUTE MM Ka4yecTsa.

B na6opatopusita Ha UTMK3-
TposiH ca WM3BBLPLIEHN XUMUYHU
aHa/IM3n  Ha npobu OT CBEeXU

naoanoBe 3a YCTaHOBABaHE Ha
OCHOBHUSI BUOXMMWNYEH CBHCTaB.
3cnepsaHnAaTa ca

N3BbPLUEHN CbINTACHO MeToAuKaTa
3a u3yyaBaHe Ha pacTUTENHUTE
pecypcu (Heges n ap., 1979).

PE3YNTATU N OBCbXXOAHE
PaloHbT Ha NPOBEAEHOTO 13-
cnefiBaHe ce Xxapaktepusupa C
61aronpuATHN YCrI0BUS 3a OTI/IeX-
faHe Ha fAbbnkata. M3nutBaHuTe
NHTpoOAYUMpaHn A6BAKOBU COPTO-
BE Hamepuxa noaxogsliM noyYBeHo-
KNUMaTUYHM YCMOBUA 3a pacTex u
passutne. OT oOTrexpgaHuTe Ha
CeMeHHa nojAJ/ioXKa copToBe, 3a
14 roguwHMsa nepuod, C  Hau-
roisMo ceyeHue Ha CTBONa, a ot
Tam W C Hail-rondma pacTexHa
cuna ca coprosete PernnHauc u
MpacheHLLaiiH, cboTBeTHO 436 cm?
n 486 cm?. Mo TO3n nokasaTen Te
B MNbTW HajsBuwasaT Apyrure
COpTOBE, a C Hail-MasIko ceyeHune
Ha CTBOJla ca AbpBeTata OT copT
Pemo — 154 cm?.
[Mpn oTrnexpaHnuTe copToBe,
Bbpxy nogsoxka MM 106 ycTtaHo-

The growth rate was
determined — tree sizes and TCSA.

Blossoming and ripening
periods of fruits were determined.
Laboratory tests of fruit were
conducted, taking into account the
size, the colour of the fruit skin and
taste qualities.

The chemical analysis of
fresh fruit samples was conducted
in RIMSA-Troyan to determine the
basic biochemical composition.

Studies were carried out
according to Methods for Studying
Plant Resources in Fruit Orchard
Cultivars (Nedev et al., 1979).

RESULTS AND DISCUSSION
The area of the survey is

characterized by favorable
conditions for apple cultivation.
The tested introduced apple

cultivars found suitable soil and
climate conditions for growth and
development. For the cultivars that
have been grown on a seedling
rootstock for 14-year period, the
largest cross section of the trunk,
and hence the greatest growth
force have 'Reglindis’ and
'Gravenstein’, 436 cm?® and 486
cm?®. They exceed other cultivars
sometimes according to this
indicator, and trees of 'Remo’
cultivar have the smallest trunk
cross sectional area — 154 cm?.

In cultivars grown on MM 106
rootstock, trunk cross-sections
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BEHUTE CeYeHuss Ha CcTBosa ca C
No-6/IM3KN CTOMHOCTW, KaTto Bapw-
paT oT 109 cm? npu PeaHga Ao
168 cm? npu Menpoys. lNpu copTt
Tonas [OCTUrHATOTO CeyvyeHue Ha
ctBona e 54 cm? HO Ha Tasw
noasioXkka TOW He nonyunm [o6po
pasBuTME M ronsiMa 4vact oT Abp-
BeTara 3armHaxa npes roguHure.
Mo o06em Ha KOpoHUTE —
nokasaTesi, KOUTO CbLO XapakTe-
pu3npa cuniata Ha pacTex Ha OAbp-
BeTara, npu m3scnegsaHuTe CopTo-
Be Ca YCTaHOBEHW 3HAYUTEsTHM
pasnmuusa. Hai-ronam o6em Ha
KOpOHUTE ca AocTurHanu Angapes
85.7 m® u M'pacheHwaiin 76.4 m*. C
Hal-MasikKu KOPOHW ca AbpBeTaTta
Ha PeaHga 19.6 m® (Ta6aumua 1).

have more similar values ranging
from 109 cm? for Reanda to 168
cm? in Melrose. In 'Topaz' trunk
cross section area reached 54
cm?, but it does not get better
development on this rootstock and
most of the trees dropped out over
the years.

There were no significant
differences in volume of crowns —
an indicator that also characterizes
the growth rate of trees in the
tested cultivars. The largest volume
of crowns reached ’'ldared’ — 85.7
m?, 'Gravenstein - 76.4 m°
'Reanda’ trees had the smallest
crowns — 19.6 m* (Table 1).

Tabnuua 1. Paamepn Ha gbpBeTaTta — Ha 14 roguiiHa Bb3pacT
Table 1. Dimensions of the trees — 14 years old

CeyeHune/Cross BucounHa Ha BucounHa Ha CpegeH O6em Ha

CopTt/Cultivar section ObpBoTo/TreekopoHata/CrownanameTbp/AveragekopoHata/Crown
height height diameter volume
cm? m m m m®
padeHwaiiH/Gravenstein 484,39 7.80 6,6 6,7 76,37
Pemo/Remo 154,14 6.70 5,6 5,0 41,03
Peanpa/Reanda 109,00 4.20 3,8 52 19,65
Anpapeg/ldared 346,82 8.50 7,1 6,5 85,74
PeTnHa/Retina 161,23 5.10 4,5 55 29,14
MunoTt/Pilot 147,21 6.20 5,6 54 44,31
Pesena/Revena 161,23 5.40 4,7 4,9 28,32
PosenaiizeHanden/Rosenisenapfel 296,26 6.30 53 7,0 51,45
MuHro/Pingo 183,44 5.80 4,7 53 30,64
Tonas/topaz 53,82 2.40 1,6 2,0 1,34
Pernungnc/Reglindis 435,99 7.20 6,1 6,0 58,42
Menpoys/Melrose 168,47 6.10 54 6,2 47,31

Tested cultivars form crowns,
well  garnished  with  twigs.

M3nntBaHuTEe copToBe op-
MUpaT KOPOHW, Ao6pe rapHuMpaHu

c obpacTsBalum knoHkn. CopToBeTe
padeHwaiH, MNuHro, PernnHaunc,
Menpoy3 n Pemo chopmumpar no-
bCTU KOpoHW. CopT Munot dop-
MUpa pexaBa KOpPOHa, rapHupaHa
npeguMMHO C KbCU K/IOHKW, a cop-

‘Gravenstein’, 'Pingo’, 'Reglindis’,
'Melrose’ and ’'Remo’ formed
denser crowns. 'Pilot’ formed a
loose crown garnished mostly with
short branches, and
'Rosenisenapfel’, 'ldared’, 'Revena’
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ToBeTe Po3eHaiseHanden, Ainga-
pen, PeBeHa n PeaHga copmupar
Nno-pexasn KOPOHW.

NoA MNo-oCTbp BIbA U3NN3AT
CKeneTHUTe K/I0HU Npu copToBeTe —
MpadeHwarH, PernnHgnc, Anpa-
pea, PeseHa, Pemo, lunot, a npu
OCTaHa/IMTe ca C NO-XOPUH30HTASHO
pasnosioxeHne (No-LWMPOKO OTBO-
peHn).

Mopagn un3paseHaTta asntep-
HaTUBHOCT Ha OBOLWHUA BUL U
06WHOTO  nnofofaBaHe  npes
2015 r, npe3 2016 pobusa Gelue
HUCBK. He BCUYKM OT Npoy4yBaHuTe
COpPTOBE SAGBLJ/IKM 3a/10XKMXa gocTta-
TbYHO M/IOAHM MBMKM U HAMaxa
fobpa cunia Ha ubdTex. C MHOro
cnab ubMTex 6sxa copToBeTe
PernnHgnc, Aihgapen, PeTuHa,
PeaHga n Pemo. C MHOro ronama
cuna Ha Ubdrex 6axa
PoseHalizeHanden, PeBeHa, a C
pobpa cumna Ha o ubprex -
padeHwwaiH, NMuiro n Menpoya.

Mpu ycnosusata Ha TposH,
UbJTEXBT Ha Npoy4BaHUTE A0bL/I-
KOBM COPTOBE,B MOBEYETO Clyyau
3anoysalle Tpetarta gecetgHeBka
Ha Mecel, anpua. MbAHUAT Ubg-
TeX Npu OTAENHUTE COpTOBE Mpo-
Ob/kaBawe ot 7 o 9 gHn. dasa-
Ta Ha UbTexa 3aBbpLiBalle
BTOpaTa AeceTAHEBKa Ha M. mal
(Tabnuuya 2).

[Mopaan no-BucokuTe Temmne-
paTypu B Kpas Ha 3VMHUTE mece-
uM, npes3 nponerra Ha 2016r,
LUb(PTEXDLT NpoTEYe B CpaBHUTE/-
HO MO-paHHW CcpoKoBe. HauvasnoTo
bewe o0T6€M1A3aHO B MbpBarta
JeceTAHeBKa Ha mecey, anpua u

and ’'Reanda’ formed looser

crowns.

In a more acute angle come
out the skeletal branches in —
‘Gravenstein’, 'Reglindis’, 'ldared’,
'Revena’, 'Remo’, 'Pilot’, while
others are more horizontal (more
widely opened).

Due to the prominent
alternativeness of that fruit species
and the abundant fruit bearing in
2015, in 2016 the yield was low.
Not all of the studied apple
cultivars set enough fruit buds and
a good rate of blossoming.
'Reglindis’, 'Idared’, 'Retina’,
'Reanda’ and 'Remo’ had very
poor blossoming. Rosenisenapfel,
Revena had great blossoming
rate, and 'Gravenstein’, 'Pingo’ and
'Melrose’ had good blossoming
rate.

In the conditions of the
region of Troyan, blossoming of
studied apple cultivars in most
cases started in the third decade
of April. The full blossoming in
different cultivars lasted from 7 to
9 days. The blossoming phase
finished in the second decade of
May (Table 2).

Due to the higher
temperatures in the end of winter
months, blossoming  occurred
relatively earlier in the spring of
2016. It started in the first decade
of April and finished in the second
decade of the same month. Due to
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3aBbpwM npe3 BTOpaTa [Aecet-
[HeBKa Ha cbwma mecel,. NMopagun
Nno-BUCOKMUTE TemMnepaTtypu B TO3U
nepuo NbAHUAT Ub(TEX npoTe-
ye B KpaTKua CPOoK OT 4-5 AeHa.

Tabnuuya 2. deHonormnsa Ha ubdrexa
Table 2. Phenology of blossoming

the higher temperatures in this
period, the full blossoming
occurred in the short period of 4-5
days.

Hauasno Ha ubgTex

MbneH ubhTex Kpaii Ha ubgTex

Copt/Cultivar Beginning of blossoming  Full blossoming End of blossoming

2015

IpadeHLaiii/Gravenstein

Pemo/ Remo 22.04 29.04-8.05 14.05

Peanpaa/Reanda 24.04 28.04-6.05 13.05

Alinapeg/ldared

PeTnHa/Retina 22.04 30.04-4.05 9.05

Munot/Pilot 28.04 2-10.05 15.05

PeseHa/Revena 19.04 28.04-6.05 11.05

Po3zeHaiizeHanden/Rosenisenapfel

MuHro/Pingo 27.04 2-9.05 15.05

Tonas/Topaz 22.04 26.04-6.05 12.05

PernuHgnc/Reglindis

Menpoys/Melrose 20.04 27.04-3.05 6.05
2016

IpadpeHLaiii/Gravenstein 3.04 05-10.04 11.04

Pemo/ Remo 6.04 8-12.04 13.04

Peanpga/Reanda 5.04 7-11.04 13.04

Alinapeg/ldared 6.04 8-11.04 12.04

PeTtnHaRetina 8.04 10-12.04 13.04

Munot/Pilot 6.04 8-12.04 13.04

PeseHa/Rewena 11.04 12-15.04 16.04

Po3zeHaiizeHanden/Rosenisenapfel 7.04 9-13.04 15.04

MuHro/Pingo 4.04 5-10.04 12.04

Tonas/Topaz

Pernungnc/Reglindis 7.04 9-12.04 13.04

Menpoys/Melrose 7.04 9-13.04 15.04

Mnoposete Ha Habnwaasa-
HWUTe copToBe AObB/IKW, NPU YCNOo-
BMATa Ha TpOsiH, y3psiBaT B ne-
proja OT Kpas Ha asryct [Ao
NMbpBATE OHW HAa  OKTOMBpPWU
(Tabnuuya 3). Hali-paHo 6eputbe-
Ha 3pAnocT gocturat njaofoBeTe
Ha padpeHualii, a Hain-kbCHO Ha
Menpoys. beput6eHuaT nepuopg,
Ha OTAEeNHWTEe COPTOBE € OKOJI0

The fruits of apple cultivars
observed under the conditions of
Troyan, ripen in the period from
the end of August to the first days
of October (Table 3).

The earliest ripening stage
reached fruits of 'Gravenstein’, and
the latest those of ’'Melrose’.
Harvesting period of individual

198



5-6 gHW, KaTo cnepj ToBa niogose-
Te ocTaBaT NPOAL/HKUTENTHO Bpe-
Me Ha AbPBOTO, HO NpU copToBETE
Alipapen, PoseHalizeHanden,
Pemo u PernmHanuc e oT4yeTeHo
onagsaHe Ha 30-40% oT TAX.

EfnpuvHaTa Ha nnogoseTe npu
OTAEe/IHATE COpPTOBE Bapupa B
TBbpAE LUMPOKW TrpaHuuu, npu
KOEeTo noJsiydeHuTe nnaogose OT
TAX Ca HeuspasHeHW. ToBa no-
CUJTHO € 13paseHo Npu copToBeTe
PoseHalizeHanden, PernvHgmc m
Menpoys.

cultivars was about 5-6 days, then
fruits remained a long time on the
tree, but 30-40% of cultivars
'ldared’, Rosenisenapfel, 'Remo’
and 'Reglindis’ dropped off.

Size of fruit in different
cultivars varied within a broad
range, therefore their fruit were
uneven. This was more prominent
in 'Rosenisenapfel’, 'Reglindis’ and
'Melrose’.

Tabnunua 3. Cpok Ha y3psiBaHe Ha njiofioBeTte

Table 3. Ripening period of fruits

Coprt/Cultivar Cpok Ha 3peeHe/Ripening period
padeHwarH/Gravenstein 28.08-09.09

Pemo/ Remo 04-12,09
PeaHpga/Reanda 08-17,09
Aligapeg/Idared 07-17,09
PetnHa/Retina 25-30,09
Munot/Pilot 20-24,09
PeseHa/Revena 15-20,09
PoseHalizeHanden/Rosenisenapfel 10-17,09
MuHro/Pingo 16-22,09
Tonas/Topaz 18-27,09
PernuHguc/Renglindis 25.09-5.10
Menpoy3s/Melrose 1-10,10

Macata Ha nnogosete npu The fruit weight in the

HablogaBaHNUTE COPTOBE € 0T 639
Alpgapen o 194g npu Menpoys.
[Mo-epgponnogHn ca M coptoBeTe
PoseHalizeHanden, MnuHro n
PernvHguc, ¢ maca Ha nnoga Hap,
100g (Tabnuua 4).

OugeTaBaHeTO Ha nnoaoBsa-
Ta Koxuua npu noBeyeTo e
yepBEHO, B Pa3/INYHN HIOAHCW.

observed fruits was from 63 g for
'ldared’, to 194 g for 'Melrose'.
Fruits of 'Rosenisenapfel’, 'Pingo’
and 'Reglindis’ were also more
large-sized with fruit weight over
100 g (Table 4).

The colour of fruit skin is
mainly red, in different nuances.
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Tabnuua 4. XapakTepucTuKa Ha njofoBeTe
Table 4. Characteristics of fruits

Coprt/Cultivar Pa3mepu Ha nnoga/Fruit sizes cm [ObmxmHa Maca Ha OcHoBHO oupeTaBaHe Ha/Main colour of
Bucounna [vavetbp [uameTbp OPbXKa nnoga Mnoposete/Fruits MnofoBoToO Meco
Height Diameter Diameter Stalk length Fruit weight Fruit flesh
1 2 cm g

pacbeHwainH 61,9 76,4 74,4 8,8 162,5 JKBATO C YepBeHn yyacTbUy benesHnkaso kpemaso
Gravenstein Yellow with red Whitish cream
Pemo/ Remo 49,4 55,3 56,5 17,9 72,9 YepseHo/Red BenesHukaso/Whitish
PeaHpga/Reanda 53,4 57,2 57,0 12,1 76,5 YepeeHo/Red BenesHukaso/Whitish
Aiipapep/idared 50 50,4 56,8 16,9 63,4 CseTnoseneHo/Light green 3eneHukaso/Greenish
PetuHa/Retina 54,4 59,5 62,3 12,5 98,3 TbMHO yepBeHo/Dark green BenesHukaso/Whitish
MunoTt/Pilot 50,9 57,2 60,1 29,9 82,3 YepseHo/Red Bene3Hukaso/Whitish
PeBeHa 57,3 61,2 56,8 31,4 91,4 3e/1eHo ¢ YepBeHU yyacTblUubenesHnkaso 3eneHnKaso
Revena Green with red stripes Whitish greenish
Poszenanden 58,6 68,5 65,4 8,2 180,6 TbMHO yepBeHo/dark red  BenesHnkaBo 3e1€eHMKaBO
Rosenisenapfel Whitish greenish
MuHro/Pingo 55,2 66,4 65,4 11,2 116,7 YepeeHo/Red BenesHukaso
PernuHgnc 62,4 72,9 76,1 14,5 155,2 JKBNTO C YepBeHn yyacTbLy benesHnkaso 3eseHnkaso
Reglindis Yellow with red stripes Whitish greenish
Menpoy3 69,9 75,9 75,1 14,3 194,3 YepseHo/Red Bene3HnkaBo 3e/1eHnKaBo
Melrose Whitish greenish
Tonas/Topaz 48,3 61,1 62,2 19,1 92,3 3eneHo/Green 3eneHunkaBo/Greenish
LSD=0.05 6.16 2.78 6.32 23.69

CyxoTO BeLlecTBO Bapupa OT Dry matter ranged from

10.0% po 16.0% npu copt lunor,
npn noseyeTto coptoBe e 11-13%.
KonunuecTtBoTO Ha 06WWKTE 3axapu e
oT 4.35% npu [pacbeHwanH [o
8.90% npun PeTtunHa. OT obwmTe 3a-
Xapu, OCHOBEH e AeNnbT Ha MHBEepT-
Hata 3axap, KOATO Mpu OTAEeNHWUTE
coptoBe Bapupa oT 3.55% pgo
6.35% npu Menpoy3s (Tabnvua 5).

10.0% to 16.0% in 'Pilot’, in most
cultivars was 11-13%. The amount
of total sugars was 4.35% for
‘Gravenstein’ to 8.90% for 'Retina’.
The invert sugar had a main share
in the amount of total sugars, at for
some cultivars it ranged from
3.55% to 6.35% for ‘Melrose’
(Table 5).

Tabnuua 5. XMMnyeH cbCTaB Ha CBeXU N10A0Be — A6bJ1KM pekonTa 2015
Table 5. Chemical composition of fresh fruits — apple harvest 2015

Cyxo BelecTBo O6Ly 3axapu VHBepTHa 3axap 3axapo3a Kucenuuy Butamux MekTuH

Copr/Cultivar Dry matter ~ Total sugars Inverted sugars Sucrose  Acids Vitamin ¢ Pectin
% % % % % mg %

padheHwaitt/ Gravenstein 13,0 4,35 3,55 0,76 0,50 8,8 0,12
Pemo/ Remo 11,5 6,50 4,20 2,19 0,52 8,8 0,31
PeaHpa/Reanda 10,0 6,35 4,70 1,57 0,39 8,8 0,68
Alinapeg/Idared 10,0 4,35 3,70 0,62 0,45 7,04 0,82
PeTtuHa/Retina 11,5 8,90 5,00 3,71 0,32 7,04 0,51
Munot/Pilot 16,0 7,20 6,00 1,14 0,45 7,04 1,20
PeBeHa/Revena 12,0 7,20 5,20 1,90 0,52 5,28 0,56
PoseHanden/Rosenisenapfel 12,0 6,65 4,70 1,85 0,45 5,28 1,26
MuHro/Pingo 13,0 6,65 5,20 1,38 0,52 5,28 0,94
PernuHamnc/Renglidis 13,0 8,05 4,35 3,62 0,32 5,28 0,30
Menpoys/Melrose 12,5 7,20 6,35 0,81 0,45 3,562 0,79
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[1o4oBOTO Meco npu nose-
4yeTo OT HabnwgaBaHUTe COpPTOBE
€ HeXHO W MHoro HexHo. C no-
NAbTHA KOHCUCTEHLUMA e npu cop-
ToBeTe Aligapes, PeBeHa, Po3eH-
anzeHanden, MNunro. Mpu noseye-
TO COPTOBE € CbC c1abo kucen Oo
MPUATHO KWUCesl BKYC MU camo Mnpu

The fruit flesh of most of the
observed cultivars was tender and
very tender. ’ldared’, ‘Revena’,
‘Rosenisenapfel’ and 'Pingo’ had
denser texture. In most cultivars it
had from slightly to pleasantly sour
taste and only for 'Retina’ it was
sweet.

PeTnHa — cnagbk.

Tabnuua 6. BKycoBM KayecTBa Ha MofAoOBeTe OT MHTPoAyUMpaHn SA6b/IKOBU

copTtoBe

Table 6. Taste qualities of fruits of introduced apple cultivars

Coprt/Cultivar

BkycoBwu kayecTBa Ha ns1040B0T0 Meco/Taste qualities of fruit flesh

padeHwaiin/ Gravenstein

MHoro HexHo, cnagko kucesno, MHoro go6po/Very tender, sweet sour,
very good

Pemo/Remo CO4HO, HEXHO, C apoMaT, MHOro cfabo kucenoljuicy, tender, aroma,
very slightly sour

PeaHnpa/Reanda CouHo, HexHo, criabo kuceno/Juicy, tender, slightly sour

Aligapeg/ldared Cnabo co4Ho, cnabo kuceno, Xxpynkaeo, KbM NabTHO/slightly juicy,
slightly sour, crispy to dense

PetuHa/Retina Cnafiko, cnabo Co4HO, HexHo/sweet, slightly juicy, tender

Munot/pilot HeXxHo, co4HOo, MHOTO ¢/1a60 Kuceno/tender, juicy, very slightly sour

PeBeHa Cnabo kuceno, COUHO, Xpynkaso, KbM NAbTHO/Slightly sour, juicy, crispy

to dense

Posenanden/Rosenisenapfel

Xpynkaso, NPUSATHO KMCENO, CPeAHO COYHO, MHOTO Ao6po/crispy,
pleasantly sour, average juicy, very good

MuHro/Pingo

Cnagfko, NpUSITHO KUCeso, COYHO, Xpynkaso/sweet, pleasantly sour,
juicy, crispy

Tonas/Topaz

XpynkaBo, CO4HO, NPUSATHO K1ceno/crispy, juicy, pleasantly sour

Pernvngnc/Renglidis

MpusaTHO, Bb3KMCeNo, Xxpynkaso/pleasantly, rather sour

Menpoys/Melrose

HexHo, XpynkaBo, COYHO, NPUSATHO Kuceno/tender, crispy, juicy,

pleasantly sour

n3BOAMN

N3nuTBaHuTe, B ycnoBusTa
Ha TposiH, MHTpoAyuupaHn A6bA-
KOBW COpPTOBE UMaT A06bp pacTex
n passutne. C Hai-ronsama cunia
Ha pacTex ca coptoBeTe [padeH-
wanH, PernnHguc n Ainpgapen, cbc
CbOTBETHW CEYEeHUs Ha CTBOMa
484 cm?; 435 cm?; 346 cm?”.

LIbpTeXbT 0OMKHOBEHO 3a-
noysa B TpeTaTa AeceTAHeBka Ha
anpwa 1 3aBbpLuBa [0 cpejarta Ha
Maia.

CONCLUSIONS

The tested introduced apple
cultivars in the conditions of
Troyan have good growth and
development. The greatest growth
rate had cultivars 'Gravenstein’,
'Reglindis’ and ’ldared’, with the
respective trunk cross sectional
area 484 cm?; 435 cm?; 346 cm®.

Blossoming usually starts in
the third decade of April and ends
by the middle of May.
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[MnopoBeTe y3pABaT B Nepuo-
Aa OT Kpas Ha aBrycTt A0 NbpBute
[HW Ha okTomBpw. Hai-paHo 6Ge-
puTbeHa 3pANoCcT gocturar naogo-
BeTe Ha [pacpheHwainH, a Hai-
KbCHO Ha Menpoys.

MacaTta Ha njogoseTe npu
HablogaBaHUTe cCopToBe e OT 639
Aipapen o 194g npu Menpoys.
Mo-egponnogHM ca W copToBeTe
Po3eHaiizeHanden, MuHro 1
PernuHanc, ¢ maca Ha nsnoga Hag,
100g.

MnogoBaTta KoXxuua npu ce-
AeM OT M3NUTBaHUTE COPTOBE € C
yepBeHO ouBeTsaBaHe. [11040BOTO
Meco camo npu copt PeTnHa e
cnagko, a npuv octaHanute e oOT
cnabo-Knucesno Ao Bb3KUcesio — npu
PernuHguc.
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Fruits ripened at the end of

August until the first days of
October. The earliest ripening
stage reached fruits of

‘Gravenstein’, and the latest those
of 'Melrose’.

The fruit weight in the
observed fruits was from 63 g for
'Idared’, to 194 g for 'Melrose’.
Fruits of 'Rosenisenapfel’, 'Pingo’
and 'Reglindis’ were also more
large-sized with fruit weight over
100 g.

Fruit skin in seven of the
tested cultivars is red. The fruit
flesh is sweet only in 'Retina’, while
in the others it is slightly sour to
rather sour — for 'Reglindis’.
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New preparations for biological treatment of diseases
in plum cultivars

Teodora Stoyanova*, Petko Minkov, lvan Minev
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PE3IOME

W3cnepBaHeTo e MNpOBEAEHO B
paiioHa Ha WHcTutyTa TpPOosiH Npu CANBO-
BUTE copToBe YauyaHcka nenotuua u Ene-
Ha. 3a/10)KeHN ca BapuaHTn ¢ 6UONOrMYHO
ceptTudunumupan yHrMuUnagHo geictaalum
npenapatu Ha dupmara Green Smile:
Amynelos, Grafox, Myel complex, Kuore
Cristal n BapMaHT\ C U3N0/3BaHe Ha KOH-
BEHLMOHa/THM nectmumamn 3a 6opba ¢ ro6-
HUTE 60/IECTU — YEepBEHW NNCTHM MEeTHa
(Polistigma rubrum), pbxaa (Tranzschelia
pruni spinose) 1 caumsaHka (Stigmina
carpophila).

Mpe3 2014 roguHa KIMMaTUYHUTE
ycnoBus 6sxa no-6naronpuaTHM 3a npo-
AB/IEHMEe Ha npoyyBaHuTe 6onecTn npu
nscnepsaHute coprtose. [lpu YauvaHcka
nenotuya (HeTpuTMpaHa) MHAEKCHT Ha
HanageHve oT pbxAa npu KoHTponarta e
48,20%, oT caumaHka — 50,00% wu ot
yepBeHN NUCTHU neTHa — 44,00%. [lpwu
EneHa wvHOekcbT Ha HanageHve OT
ropHute 6onectn e cboTBeTHO 51,20%,
52,80% wn 30,40%. lpn BapuaHTUTEe C
n3non3BaHe Ha npenapatm Ha Green
smile 1 npu gBaTa copTa nopaxeHusTa ca
Hai-cnabu. Mpu YayaHcka nenotuya npwm
BapuaHtuTe ¢ 6GMoNorMyHUTE npenapatu

SUMMARY

The study was conducted in the
region of the Institute in Troyan on
'Cacanska lepotica’ and ’'Elena’ plum
cultivars. Some variants were set with the
application of the organic certified active
fungicidal products of Green Smile
Company: Amynelos, Grafox, Myel
complex, Kuore Cristal, and other variants
using the conventional pesticides to fight
the fungal diseases, such as red leaf spot
(Polistigma rubrum), rust (Tranzschelia
pruni spinose), and shot hole disease
(Stigmina carpophila).

There were more favourable
climate conditions for manifestation of
diseases in the studied cultivars in 2014.
For 'Caganska lepotica’ — the control (non-
treated), the infection rate of rust was
48.20%, shot hole disease — 50.00%, and
red leaf spot — 44.00%. For 'Elena’, the
infection rate for these diseases was
respectively  51.20%, 52.80% and
30.40%. The damages were the slightest
for the variants with the application of
Green smile products for both cultivars.
For 'Cacanska lepotica’, in the variants
with application of organic products, the
index of attack of red leaf spot during the
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WHOEKCHT Ha HanafjeHne OT 4epBeHwu
NNCTHW MeTHa npe3 roguHuTe Bapupa ot
11,20 po 24,70%, oT pbxpga ot 25,20 go
35,20% wn ot caumsaHka oT 29,60 po
32,60%. Mpun EneHa nopaxeHusaTa 3a
ropHuTe 60s1eCTU BapupaT CbOTBETHO —
ot 8,80 o 12,80%, ot 20,60 go 27,20 n
oT 16 go 26,40%.

KntovoBn gymu: cnuea, 6onectu,
copTtoBe, 6ronornyHKn npenapatu, 6opba

YBO/,

CnueaTta e oTrnexgaH 0BO-
WeH BUA4 B NJIAHUHCKATE PErnoHu
Ha cTpaHata (Benkos, 1954; Ben-
KOB 1 KOJ., 1979). Ta ce pa3susa u
nnogofasa Aob6pe Ha HakK/IOHEHM
TepeHu npu no-ronaMma Hagmopcka
BucounHa. LUeHTpanumar Crtapo-
NNAQHUHCKA painoH € OCHOBHUAT
CNMBOMNPON3BOAUTENIEH LIEHTBLP VY
Hac. B Hero ca BK/IlOYeHU Npeanm-
HO MONYNIAHUHCKN W MIaHNHCKU
TepeHn Ha JloBewka n abpoBcka
obnact (ButaHoBa un kon., 2006).
KbM TO31 palioH ce oTHacs u TposiH-
CKMSl  pervoH, ¢  6naronpusaTHU
MOYBEHO-KIMMATUYHM  YC/IOBUA  3a

pasBuTMe W NfogofaBaHe  Ha
cnvBarTa.
OcCHOBHUTE TBLOHM 6GoOMecTn

npun cnmeBaTta ca pPaHHO N KbCHO
KahsiBO THMEHe, YepBEHWN JINCTHU
neTtHa, caymsdaHka, pbxga. [lpe3s
nocnegHuTe roguHn ce Habnwpa-
BaT YyBCTBUTEJTHN NMPOMEHU B K/N-
MaTa. ToBa BOAW [0 pefyBaHe Ha
nepuoan c 4YyBCTBUTEJIHM 3acyLla-
BaHWA M BUCOKM Temmnepatypu u
TakMBa C NPOJIMBHN AObXA0BE U
HUCKM TemnepaTtypu. CteneHta Ha
HanageHne n pasBuTUE Ha MbOHUTE
6onectn e BUCOKa, KOrato ce Cb3-
fapar 6naronpusiTHuTe ycnosust —

years varied from 11.20 to 24.70%, rust
varied from 25.20 to 35.20%, and shot
hole disease varied from 29.60 to 32.60%.
For ‘Elena’, the damages from these
diseases varied respectively — from 8.80
to 12.80%, from 20.60 to 27.20 and from
16 to 26.40%.

Key words: plum, disease,
cultivars, biological preparation, fight

INTRODUCTION

Plum is fruit species grown in
mountain regions in our country
(Velkov, 1954; Velkov et al., 1979).
It is fruit bearing and develops well
on slopes at a higher altitude. The
Central Balkan Mountain region is
the main plum production center in
Bulgaria.

It includes mostly hilly and
mountain terrains in the regions of
Lovech and Gabrovo (Vitanova et
al., 2006). The region of Troyan is
also a part of that area with
favourable soil and climate
conditions for development and
fruit bearing of plum.

The main fungal diseases on
plums are early and late brown rot,
red leaf spot, shot hole disease,
rust. There have been recent
changes in the climate in the last
years. This leads to alternating of
periods with considerable drought
and high temperatures with others

with  heavy rains and Ilow
temperatures.
The infection rate and

development of fungal disease is
high, when there are favourable
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ONTUMa/IHN TemnepaTypu U 4YecTu
npesanssaHua (innes u kon., 1977,
MapuHoB, 1961; MwutOoB ©n KON,
1990; ButaHoBa u Kor., 2005).

B kpaa 80-te n 90-Te roanHu
ce 3aroBopu 3a 6MOJIOrMYHO YUCTK
XpaHu 1 ce 0TBOPW HOBa CTpaHuua
B CEJICKOCTOMaHCKOTO Npou3BoA-
CTBO. Ta3n TeHOeHUMs pedhnekTu-
pa U B 0OBOLAPCTBOTO W B YacT-
HOCT B  C/IMBOMNPOU3BOACTBOTO.
[Mpen oBolapckaTa Hayka CTOU
3ajjayaTa fa Hanpasu NpeoLeHka
Ha KoHUenuuuTe 3a pasBUTUETO U
pa3paboTBaHETO Ha HOBW MbBKaBu
TEXHO/MOTMM 3a NPOM3BOACTBO Ha
naofose, agantTupaHu KbM CbBpe-
MEHHOTO CbCTOSHME Ha 3emeje-
nneto B bbnrapma M KOHKPETHO B
NnaHNHCKUTE PErnmoHu, ocurypsisa-
LM KOHKYpPEHTHa, B T.4. U 6uono-
r’MyHa naogoBa NpoayKums.

LlenTa Ha HacToALWEeTO Wu3-
cnefBaHe e Aa ce MU3NUTaT HAKOoU
HOBM GMOJIOTMYHO cepTUdmLMpaHm
npenapatn Ha dwmpmarta Green
Smile 3a 60p6a C MKOHOMWUYECKM
BaxHUTe 601ecTu no cnmeara.

MATEPVANT N METOON

3cnepBaHeTo e npoBeneHOo
B palioHa Ha MIHCTUTyTa TposiH npu
C/INBOBUTE copToBe YayaHcka ne-
notuua wn EneHa. WM3nutaHm ca
cnegHuTe OGUOMOTMYHO cepTudin-
uMpaHn npoAayktm Ha dumpmara
Green Smile: Amynelos, Grafox,
Myel complex 1 Kuore cristal.

Buonpogykra Amynelos nog-
AbpXa BeretaTMBHOTO pasBuUTUE U
nocTUraHe Ha BUCOKa [0OMBHOCT,
Karo nognomara pacteHudaTa pga

conditions — optimal temperatures
and frequent rain falls (lliev et al.,
1977; Marinov, 1961; Mitov et al.,
1990; Vitanova et al., 2001).

In the end of 80s and 90s,

people have started speaking
about organic food, turning over a
new leaf in the agricultural

production. This tendency is also
reflected in fruit growing and
particular in plum production. The
science of fruit growing is faced
with the task to reassess the

concepts for development and
working out of new flexible
technologies in fruit production,
which are adapted to the
contemporary condition of the
agriculture  in  Bulgaria and
especially in mountain regions,

providing both competitive and
organic fruit production.

The purpose of present study
was to test some new products
with organic certificate of Green

Smile Company against
economically important diseases
on plums.

MATERIAL AND METHODS

The study was conducted in
the region of the Institute in Troyan
on 'Cacanska lepotica’ and 'Elena’
plum cultivars. The following
certified organic products of Green
Smile Company were tested:
Amynelos, Grafox, Myel complex
and Kuore cristal.

Amynelos organic product
maintains the vegetative
development and high yield, as it
helps plants to  overcome

206



npeoaonear GUOKNMMATUYHNSA
ctpec. Grafox HamanisBa nospeau-
Te OT rbbHu 6onectn. Kuore
Cristal cbabpXa Mef 1 UMHK 1 e 3a
6opba C MKOHOMMUYECKM BaxKHaTa
6onect cTpynsacsaHe. Myel complex
CbabpXa BaXHW MUKPOENEMEHTH,
CTUMyNMpaLLM pasBUTMETO Ha Kope-
HoBaTa cuctema. Tol Bnvsie U Bbp-
Xy noBuLLaBaHe Ha (hMToXxopmMoHasl-
HaTa akTMBHOCT MO BpeMe Ha ubg-
TeXa M HapacTBaHe Ha MececTaTta
yacT Ha nnogoBeTe.

3anoxeHu ca 3 BapuaHTa:

[-B BapmaHT — KOMOWHaLMn
OT npoaykTn Ha Green Smile;

[I-py BapmaHT — XMMUYEH — C
KOHBEHUMOHaNHN  yHrMuman 3a
6opba c bonectute;

[lI-T BapuaHT KoHTpoONna -—
HeTpeTupaHa.

[MpoBepeHn ca 6 TpeTupaHua
OT HayasI0TO Ha BeretTauuATa Ha
Bcekn 10-12 paHW. TpeTupaHuaTa
npoBexagaxme eaHOBPEMEHHO —
OGWOJIOTMYHNA C XUMUYHWUA Bapwu-
aHT. Pe3yntatute cpaBHABaxme C
KOHTpo/siata MU XUMUYHUA BapuaHT
C npuioxeHue Ha dQyHrMumga
CuctaH cynep B KOHLUeHTpauus
0,05%.

OTtuntaHunsaTa 3a HanageHve-
TO oT 6onectnte u edpekra oT
npunaraHite npenapaTu ca
HanpaBeHW cbrfacHoO MeTtogukaTa
3a uM3yyaBaHe Ha pacTUTeNnHuTe
pecypcu npu OBOLLHUTE pacTeHus
(HepeB n kon., 1979). VIHOeKcbT
Ha HanageHue OT npoy4yBaHUTE
60nectTn e m3unucsieH no popmy-
nata Ha McKeney (1923).

MbpBOTO TpeTupaHe U3BLP-

bioclimatic stress. Grafox
decreases damages by fungal
diseases. Kuore Cristal contains
copper and zinc and it is against
scab — the economically important
disease. Myel complex contains
important microelements,
stimulating the development of root
system. It influences the increase
of phytohormone activity during the
flowering and growth of the fruit
flesh.

Three variants were set:

| variant — combinations of
Green Smile products;

I variant — chemical — with
conventional fungicides against
diseases;

[l variant — non-treated.

There were 6 treatments in
the beginning of the vegetation at
each 10-12 days. Treatments were
simultaneously conducted - the
organic together with the chemical
variant. Results were compared
with the control and the chemical
variant with the application of
fungicide  Systhane super in
concentration 0.05%.

The reports of the disease
rate and the effects of the applied
products are made according to
Methods for Studying Plant
Resources in  Fruit Orchard
Cultivars (Nedev et al., 1979). The
infection rate of the studied
diseases was calculated according
to the formulae of McKeney
(1923).

The treatment

first was
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lWwMxme BbB (haza OyTOHM3aLMS,
Ha4yano Ha ubdTex ¢ Amynelos B
KOHUeHTpauma  0,2%, BTOpPOTO
TpeTMpaHe — BbB (asa npe-
ubdrasaHe ¢ Amynelos — 0,2%,
Grafox — 0,2%, Myel complex —
0,2% wn Kuore cristal — 0,2% BbB
haza odpopmsiHe Ha nnogoBeTe.
TpeToTo N crnegBawnTe TpeTupa-
HUA n3BbpLInXme npe3 10-12 gHn
CbC CbLUMTE KOMOMHALMN.

PE3YJITATU N OBCBb)XOAHE
TbpCeHETO Ha €eKONOrm4yHO
npoussefeHn NnaohoBe N U3nckea-
HMSiITa 3a OnasBaHe Ha OKo/siHaTa
cpega HanaraT HeobxogumocTTa
OT paspaboTBaHe Ha anTepHaTuWB-
HU MeToAM 3a KOHTPO/ Ha b6onec-
TUTE, KaTo ce orpaHuyn ynotpeba-
Ta Ha XMMU4Yecku npenaparu.
Bopbata C MKOHOMWYECKMU
BaHUTe 60secTn no cnveBarta e
Ba)XXEH €/1EMEHT 3a OTrnexagaHe u
onasBaHe Ha TO3M OBOLLEH BUA.
Mpe3 nepuoga 2014-2015 roanHa
npoBefoxXme MOJICKU ONUTU MpK
CNMBOBUTE  copToBe YauaHcka
nenotuya n EneHa ¢ komouHauun
OT O6WOMOrMYHM npenapatn 3a
3aumra oT rb6HM 60n1ecTu.
PasnpocTpaHeHMeTo u cTe-
neHTa Ha HanageHue OT [bOHM
6on1ecTn ce npegonpenenst OCHOB-
HO OT Basiexute. [lo-3HaynTesnHa
BbJ/IHA Ha 3apa3a Ce OCbllecTBsBa
cnep NPOLb/MKUTESTHUN  ObXA0BHM
nepuoan, KakBuTo ce Habnwgasa-
Xa npes nbpBara rogMHa Ha u3-
cnegBaHeTo. Cb3ganuTte ce 6na-
FOMPUATHU KIMMATUYHW YCNOBUA —
N3MEPEHN KOMIMYECTBA Ha BaslexXu-

conducted in the bud formation
period, the beginning of flowering by
Amynelos in concentration 0.2%, the
second treatment — after flowering
stage by Amynelos — 0.2%, Grafox —
0.2%, Myel complex — 0,2% and
Kuore cristal — 0,2% in the phase of
fruit formation. The third and
subsequent treatments were
conducted at intervals of 10-12 days
with the same combinations.

RESULTS AND DISCUSSION

The searching for organic
fruits and the requirements in the
preservation of the environment
impose the necessity to develop
alternative methods against
diseases as the application of
chemical products is limited.

The fight against
economically important diseases
on plums is an important element
in the growing and preservation of
that fruit species. In the period of
2014-2015 were conducted field
experiments on plum cultivars of
'Cacanska lepotica’ and 'Elena’
with combinations of organic
preparations for protection against
fungal diseases.

The distribution and
dissemination degree of fungal
diseases are determined mainly by
rainfalls. More significant infection
occurred after prolonged rainy
periods, as was the case in the first
year of the study.

The favourable weather conditions
— rainfall amounts in 2014 (May —
164.3 I/m?, June — 71.7 IIm?, July —

208



Te npe3 2014 roguHa (M. man —
164,3 I/m®, M. toHn — 71,7 IIm?, .
onn — 194,2 I/m?) (durypa 1) B Cb-
yeTaHue C BMcCoOKata Bb3AayLlHa BNa-
ra M ymepeHu TemnepaTtypu npes
nepuoja Ha ub(rexa gosenoxa Ao
CWJIHO NnposiB/ieHne Ha bonectuTe.

194.2 I/m?  (Figure 1) in
combination with the high air
humidity and moderate
temperatures in the flowering

period caused strong manifestation
of diseases.

our. 1. Banexu (mm) (2014-2015)
Fig. 1. Rain falls (mm) (2014-2015)

Mpn copt YayaHcka nenotuua
Gelle OTYETEHO MO-CUMHO Hanaje-
HVe B CpaBHeHWe CcbC copT EneHa.
MHOekCcbT Ha HanajeHve OT yepse-
HW JIUCTHU NeTHa Npu KOHTposiaTa e
44,00%. OT HawwuTe HabnwaeHus
npes roguHuTe copTt YauaHcka ne-
notuua, oTrnexaaH npu ycnosusta
Ha TpOAHCKMA pernoH nposiaABa
CW/IHA YyBCTBUTE/IHOCT KbM YepBe-
H1 nNucTHM neTtHa (Polistigma rubrum).
BnaxkHOTO 1 ymepeHo TOonso Bpeme
B Kpas Ha fiaToTo, AoBefe [0 BTO-
PUYHN MHAIEKUMU U enUGIUTOTUAHO
NposiB/IEHNE Ha OCTaHa/MTe IbOHU
6onectm — pbxga — 48,20% wn
caumsHka — 50,00% (Tabnuua 1).

For 'Cacanska lepotica’
cultivar was recorded a higher
disease attack in comparison with
'Elena’. The index of attack of red
leaf spot in control was 44.00%.
'Cacanska lepotica’ cultivar during
the years, which is grown under
conditions of the region of Troyan,
in our observations shows high
susceptibility to red leaf spot
(Polistigma rubrum). The wet and
moderately warm weather in the
end of summer led to secondary
infections and epiphytic
manifestations of the other fungal
diseases — rust — 48.20% and shot
hole disease — 50.00% (Table 1).
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Tabnuua 1. ViHOeKc Ha HanageHune OT rbOHM 60M1eCTM Npu CMBOBUS COPT

YauaHcka nenotumuya (%) (2014 n 2015)

Table 1. Infection rate of fungal diseases on plum cultivar '‘Cacanska lepotica’

(%) (2014 and 2015)

BapuaHtn YepBeHn NUCTHN NeTHa Pbxga/Rust CaumsHka
Variants Red leaf spot (Tranzschselia Shot hole
(Polistigma rubrum) pruni spinozae) disease
(Stigmina
carpophila)
2014
Mpoayktn Ha/Products of Green Smile 24,70 35,20 32,60
Xumnuer/Chemical 49,60 41,60 41,60
KoHTpona/Control 44,00 48,20 50,00
2015
Mpoayktn Ha/Products of Green Smile 11,20 25,20 29,60
XumunyeH/Chemical 16,80 24,00 24,00
KoHTpona/Control 40,20 50,00 50,00

MO-HMUCKN CTOMHOCTU ca OT-
yeTeHN Mpu BapuaHTa C WU3NON-
3BaHe Ha GMONOrMYHUTE NPOAYKTU
Ha Green Smile. NHAeEKCHT Ha
HanageHve OT YepBeHU JINCTHU
netHa e 24,70%, o1 pbXga
35,20% un oT caumsaHka — 32,60%.

Mpe3 BTOpaTa roguHa npu
KOHTPOJIHMSA BapuaHT ca OTYeTeHu
BMCOKM CTOMHOCTM W nNpu TpuTe
npoy4ysBaHn 60/1€CTN, CHLOTBETHO
40,00% 3a HanageHve OT YepBeHHU
nnctHm netHa u 50% 3a ocTaHa-
nute ase 6onectu. MNpu BapuaHTa
c npenapatute Ha Green Smile
Hali-cnabo e HanageHueto ot
Polistigma rubrum — 11,20%. 3a
Tranzschelia pruni spinose nHgekca
Ha HanageHve e 25,20%, a 3a
caumsHkaTa (Stigmina carpophila) —
29,60% (Tabnvua 1).

Lower values were recorded
in the variant with application of
organic products of Green Smile.
The infection rate of red leaf spot
was 24.70%, by rust was 35.20%,
and by shot hole disease -
32.60%.

In the second year, high
values were reported in the control
variant for the three studied
diseases, respectively 40.00% red
leaf spot infection rate and 50% for
the other two diseases. In the
variant of Green Smile products
the infection by Polistigma rubrum
was the slightest — 11.20%. For
Tranzschelia pruni spinose the
infection rate was 25.20%, for shot
hole disease (Stigmina carpophila)—
29.60% (Table 1).
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Mpn copt EneHa npes3 nbpsa-
Ta roguHa oT Mpoy4BaHeTo e OT4e-
TEeH CpaBHUTENIHO BUCOK MHAEKC Ha
HanageHve n oT Tpute 6os1ecTn nNpu
KOHTpONHUA BapuaHT — 30,40% Ha-
nageHve oT YepBEHU JIUCTHU NeTHa
n Hag 50,00% ot gpyrute nBse
6osiectu. No-3HaunTesIHaTa Bb/Ha
Ha 3apasfBaHe e B pe3ynrar Ha
NMPOAB/DKUTENHNA [ObXAOBEH Me-
puog. Mo-cnabo e nposiBNEeHNETO
M Mpu BapuaHta ¢ buonornyHuTe
npoAykTn, CbOTBEeTHO 12,80%,
27,20% n 26,40%. lNpe3 BTOpaTa
roguHa ca W3MepeHu MNO-HUCKK
CTOMHOCTM Ha WHAEKca Ha Hana-
AeHve npu To3m copt — 8,80% 3a
Polistigma rubrum, 20,60% 3a
Tranzschelia pruni spinose n
16,00% 3a Stigmina carpophila
(Tabnuua 2), KOETO MOXe aa ce
06SACHN C MO-MaJIKOTO KO/IMYECTBO
Ha BaNexute un3MepeHn npes
nepvofja Ha 3apassBaHe (Purypa
1) n edpekTa OT M3NOMA3BAHETO Ha
HoBUTe NpoAykT Ha Green Smile.

For 'Elena’ cultivar in the first
year of study was reported a
relatively high infection rate of the
three diseases in the control
variant — 30.40% infection rate of
red leaf spot and over 50% of the
other two diseases. The more
significant infection rate was a
result of the prolonged rain fall
period. Their manifestation was

slighter in the organic product
variants, respectively 12.80%,
27.20% and 26.40%. In the

second year were recorded higher
values of the infection rate for that
cultivars - 8.80% for Polistigma
rubrum, 20.60% for Tranzschelia
pruni spinose and 16.00% for
Stigmina carpophila (Table 2),
which could be explained by the
lower amount of rain falls
measured in the period of infection
(Figure 1) and the effect of
application of the new products of
Green Smile.

Tabnuua 2. IHAEeKC Ha HanageHme OoT rbOHM 60MeCcTn Npu CAMBOBUS COPT EneHa

(%) (2014 n 2015T.)

Table 2. Infection rate of fungal diseases on plum cultivar 'Elena’ (%) (2014 and

2015)
BapuaHtu UepBeHu NNCTHU NeTHa Pbxga/Rust CaumsHka/Shot hole
Variants Red leaf spot (Tranzschselia pruni disease
(Polistigma rubrum) spinozae) (Stigmina carpophila)
2014
Mpoayktn Ha/Products of 12,80 27,20 26,40
Green Smile
XnmunyeH/Chemical 20,80 31,20 29,60
KoHTpona/Control 30,40 51,20 52,80
2015
Mpoayktn Ha/Products of 8,80 20,60 16,00
Green Smile
XnmnyeH/Chemical 10,80 22,00 18,40
KoHTtpona/Control 28,00 32,00 40,00
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n3BO4M

Mpu cb3gamte ce 6naro-
MPUATHWN KIUMATUYHKU YCNOBUSA Npes3
2014 rognHa e OTYEeTEeHO MO-CUHO
MPOSIBNIEHNE HA pPbXAaTa U CauMsiH-
kata npu C/AMBOBUTE  COPTOBE
YauaHcka nenotuua n Enexa.

OT um3nuMTaHuTe KoMOMHaLMK
c 6uonornyHn npenapatu 3a 6op-
6a c rbbHUTE 6GONEcTM u npes
ABeTe TroAvHW e OT4YeTeHo no-
cnabo HanageHve. OTYETEHUAT
nonoxuTeneH edqekt npu M3nos-
3BaHe Ha 6KOIorMYyHUTE npenapa-
™ Ha chupmaTta Green Smile Hu
flaBa OCHoBaHue 3a paspaboTBaHe
Ha  MHTerpuMpaHu  pacTuUTesIHO-
3aWMTHM  cxemum 3a 6opba c
6onecTute no csveara.
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CONCLUSIONS

In the favourable climate
conditions in 2014 was reported a
higher manifestation of rust and
shot hole disease in ’'Catanska
lepotica’ and 'Elena’ plum cultivars.

A slighter infection rate was
reported for the tested
combinations treated by the
organic products for fight against
fungal diseases. The positive effect
by the organic products of Green
Smile Company allows us. to
develop integrated plant protection
schemes for fight against fungal
diseases on plums.
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PE3IOME

Xpactute o1 Chaenomeles sp.
npuTexasar BUCOK JeKopaTuBEH edhekT.
MpuBnekatesiHn ca € WU3KNOUUTESTHO
ronsgmMoTo UM pasHoobpasne no xabutyc
Ha xpacTa, hopma 1 obarpeHocCT Ha LBe-
Ta, C paHHUA U NPOLABLIDKUTENEH Lb(TeX.
Te3n KayecTBa Hasarat AETali/IHOTO UM
aHa/nM3MpaHe W1 onpejensHe Ha Tesn
reHOTUNOBE, NPV KOUTO Te ca HaiA-CUMHO
n3siBEHM N 6anaHcupaHu. MNMpoyyBaHeTo e
nposeneHo npes3 nepuoga 2008-2012r. B
UIMK3-TposH. B onuta ca BKIHOYEHN
reHOTUMOBE OT KOMEKLUMOHHU HaCKAEHWNS
Ha WNHcTuTyTa. lNpocneneHun ca nokasare-
nite: dopma, pasmep M obarpeHocT Ha
uBeTa; NPOABL/KUTESTHOCT Ha LbgTexa;
XapakTepucTvka Ha xpactuTe npu otaesn-
HWUTE rEHOTUMOBE.

KntouoBun gymun: Chaenomeles sp.
reHoTunoBe, UBAT, oGarpeHocT, gopma
Ha xpacT

SUMMARY

Shrubs of Chaenomeles sp. have
high ornamental effect. They are attractive
with their wide variety of habitus, shape
and shade of colour, with their early and
long-lasting flowering. These qualities
require to be analyzed and determined
these genetic types where they are most
prominent and balanced.

The study was conducted in the
period 2008/2012 in RIMSA-Troyan.
Genetic types from the collection
plantation in the Institute were included in
the experiment. The following indicators
were examined: shape, size and shades
of colour; duration of flowering;
characteristics of shrubs in the different
genetic types.

Key words: Chaenomeles sp.,
genetic types, colour, shade of colour,
shape of shrub
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AnoHckata OH0N1A e CpaBHU-
Te/IHO HOBa Ky/nTypa 3a cTpaHaTta.
OTrnexpa ce Ha mecTta npeAvMMHO
c gekopatmBeH edoekTt. CbLLECTBY-
Ba ronaAmo pasHoobpasne Ha hop-
MW OT OBOLWHMSA BuUA. Bcsika egHa
OT TAX e crneundmyHa no dpopma
Ha XpacT, UBAT, Njo4oBe U Opyru
npusHauu. LibdpTexbT Ha xpactu-
Te e U3K/TUYNTENIHO pa3Hoo6paseH
N npuBnekatesieH. [onamo e Bapu-
paHeTo B okpackara u oopmara Ha
LBETOBETE, KOUTO YyCWIBAT [eKO-
patnBHMA edqiekT Ha pacTeHusTa
(Weber, 1963; Weber, 1964; Wells,
1955; Tiits, 1989; Tics, 1992;
Rumpunen, 2003; Mezhenskyj,
2002; Pio et al.!, 2008; Pio et al.?,
2008; Yu Yiwu, 2009).

Pa3Hoo6pa3neTto BbB hop-
MUTEe OT/iMyaBallyM ce no Tesun
npu3HauM e BaXHa npepgrnocTasBka
3a nogbop Ha Te3n OT TAX C no-
[ob6py  AekopaTuBHM  Ka4vyecTBa,
KOWUTO [a HaMepsT MOo-LWMPOKO CTO-
NnaHCKo npunoxeHue. bnaropape-
H/Me Ha [eKkopaTuBHa CTOMHOCT Ha
KYNTYpHUTE (POopMU, XEHOMeNecobT
e MoJly4ynn WNPOKO pasnpocTpaHe-
HMe He camo B CBOsITa poAmMHa, HO
M B MHOITO CTpaHu MO CBeTa, Kb-
[eTo ca Cb3fafeHn CToTULM cop-
TOBe pas/iMyasalym ce no obarps-
HeTO 1 6poi Ha BeHYenucTyeTa. B
ronamMoTo MHoroobpasme Ha cop-
TOBE C AeKkopaTmBHa CTOMHOCT Mma
060co6eHn rpynu, MNpuUrogHn 3a
BK/IlOYBaHe B JlaHAwadTHna au-
3ailH Ha napkoBe W rpaguHu, 3a
XVBM MNNeToBe, 03efleHsBaHe Ha
KpalinbTHM anem u 3a O6OoHcal

INTRODUCTION

Japanese quince is a
relatively new crop in Bulgaria. At
some places it is grown mainly
because of its ornamental effect.
There is a great variety of forms of
that fruit species. Each of them is
specific in its shape of shrub,
blossom, fruit and other properties.
The flowering of shrubs s
extremely diverse and attractive.
There is a great variation in the
colour and shape of flowers, which
enhance the decorative effect of
plants (Weber, 1963; Weber, 1964;
Wells, 1955; Tiits, 1989; Tics,
1992, Rumpunen, 2003;
Mezhenskyj, 2002; Pio et al.l,
2008; Pio et al.?, 2008; Yu Yiwu,
2009).

The variety of shapes
distinguished by these properties is
an important prerequisite for
selecting those  with  better
decorative qualities in order to find
wider economic achievements.

Due to the decorative value of
cultural forms, Chaenomeles is
widespread not only in its country,
but also in many countries around
the world where are created
hundreds of varieties differing in
colours of flowers and number of
petals. In that great diversity of
varieties with ornamental value,
some groups are differentiated,
which are suitable for landscape
design of parks and gardens,
hedges, planting of roadside alleys
and bonsai (Timberlake and Bridle,
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(Timberlake  and Bridle, 1971;
Tiits., 1989; Phipps et al. 1990;
Pearce et al.,, 1991; Tics 1992,
Wang et al., 2006).

3apagu KkpacusuTe cu LBETO-
BEe W arpaKkTuBHata 3e/IeHVHa,
Pearce et al. (1991) npepgnarat
n3nonssaHeto Ha Chaenomeles
Sp., 3a wu3rpaxpaHe Ha LUBETHU
CTeHW, XpactoBu 6Gopawopn U
JekopaTtuBHW orpaguM OT  CUJIHO
OTPbHEHW BUAOBeE.

[MnopoBeTe Ha AnNoHcKa asa
nmat BUCOKa [eKopaTuBHA CTOWA-
HOCT C Ab/irotpaeH edekt n uns-
STbYBAT MHOTO MpUATEH apomar,
noaxoAsil 3a eCTeCTBEHO OCBeXa-
BaHe Ha nomeweHusa (Pearce et
al., 1991; Rumpunen, 2003;
MoHpewka, 2005).

Llenta Ha HacTodweTo npo-
yuBaHe e ornpeesnsHe Ha hopmu
Chaenomeles sp. CbC CWJIHO
n3paseHn AeKopaTUBHU KayecTsa.

MATEPVANT N METOU

[MpoyyBaHeTO e npoBefeHOo
npes nepuoga 2008-2012 r. lNog-
6paHnTe hopmKn ANOHCKa AKNa ca
OT KONEKUMOHHU HacaXaeHua Ha
NIMK3-TposaH. Bcuukn 1e ca nony-
YeHN 4ype3 CeMeHHO pa3MOoHOXa-
BaHe. B HacToAWeTo uicnensaHe
XpacTute Ha NpoyyBaHUTE reHOTU-
nose ca OoTpbHeHWU. Npegnocagbu-
HaTa NOAroToBKa Ha njowute e
M3BbPLUEHA MO TPaHLWEenHnA Me-
TOZ (/10KaUTHO 3anacsBalloTo opra-
HWUYHO TOpeHe). 3acaxnaHeTo e no
cxema 2,5m/1m. Xpactute ca OT-
rnexagaHn npu HenosIMBHU Yco-

1971; Tiits., 1989; Phipps et al.
1990; Pearce et al.,1991; Tics
1992; Wang et al., 2006).

Because of its beautiful
flowers and attractive foliage,
Pearce et al. (1991) suggest using
Chaenomeles sp. for constructing
colorful walls, shrub borders and
decorative fences by highly thorny
species.

The fruits of Japanese quince
have great ornamental value with a
long lasting effect and they emit
very pleasant fragrance, suitable
for natural refreshment of premises
(Pearce et al.,, 1991; Rumpunen,
2003; MoHpgewka, 2005).

The purpose of present study
is to determine forms
Chaenomeles sp. with  highly
distinguished decorative qualities.

MATERIAL AND METHODS

The study was conducted in
2008-2012. The selected forms of
Japanese quince are from the
collection plantations of RIMSA-
Troyan. All of them are obtained by
seed propagation. In the present
study the shrubes of genotypes are
with thorns. Pre-planting
preparation of areas was
conducted by trench method (local
reserve organic fertilization).

The planting scheme is 2.5m/1m.
The shrubes are grown without
irrigation, in natural grass rows,
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BUsl, €CTECTBEHO 3aTPEBEHU MeX-
[ypeansi, OKOCEHMN HEKOJ/IKOKPaTHO
B 3aBUCMMOCT OT BasiexuTe npe3
BereTauMoHHUSA Nepuog.

Mpn npoyyBaHMUTE FEHOTUMO-
BE Ca aHaIM3MpaHu cnegHuTe
nokasaresu:

6poii uBeToBe OT GYTOH;

dopma, pasmep M okpacka
Ha LBeTa;

NPOABL/HKUTENTHOCT Ha
ubdrexa;

XapaxkTepucTtumka Ha
xpacrture:

- obem (m?), usuncnen no
dopmynata 3a 06em Ha nony-
cthepa
v=1/12. u.d°
KbAeTo:
n=3,14,
d -cpegeH anameTsbp,
nosiydeH ot (dy + dy). %2
- dhopma Ha xpacTta
3a oTunTaHe Ha nokasaresnuTe
€ Wu3nonsBaHa MeTogukata no
UPOV (Rumponen, 2003).

PE3YNTATUN NN OBCbXXOAHE

dopmaTta Ha xpacta € MHOro
BaXxeH 6ener B COpToM3yyaBaHeTo,
onpegensw, pasnuunarta um eaviH
oT Apyr. B cuctemartukata Ha
UPOV (Rumpunen, 2003) B 3aBu-
CMMOCT OT dpopmaTa XpacTtute Ha
ArMoHcKata Ansa ca andpepeHum-
paHu B 4 ocHOBHU rpynn (durypa 1
n Tabnmua 1). Kbm 1 rpyna c
nonierHasn xpacTun ce OTHacAT 2 oT
npoyyBaHUTe OT Hac reHoTunoBe —
24, 26; KbM 2 rpyna C nonyms-
npaBeH XpacT ce OTHacAT Home-

mowed several times depending
on the rainfall during the vegetation
period.

The following indicators are
analyzed in the studied genetic
types:

Flower: cluster;

shape, size and colour of
flower;

duration of flowering;

characteristics of shrubes:

- volume (m®), calculated
according to the formulae for
volume of a hemisphere
v=1/12. .d®
where:
m=3,14,
d - average diameter,
derived from (d; + dy). %2 %2
- shape of shrub
The indicators were reported
by the methodology of UPOV
(Rumponen, 2003).

RESULTS AND DISCUSSION
The shape of shrubes is a
very important feature in cultivar
studying, which determines their
differences. In the UPOV
guidelines of (Rumpunen, 2003)
are differentiated 4 main groups
depending on the shape of
Japanese quince shrubes (Figure
1 and Table 1).

Two of the studied genetic types
belong to 1 group - 24, 26;
Numbers 29, 30 refer to 2 group
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pata 29, 30; kbM 3 rpyna c
N3NpaBeH XpacT Ce OTHACAT Haii-
MHOro OT HawwuTe obpasum — 2, 3,
11, 22, 27, 40, 21 v Tch; kbMm 4 Ta
rpyna — XpacT C HSKO/IKO OCHOBHMU
cTbbna  (MO-BUCOK,  OTKOJIKOTO
LUNPOK) Ce OTHacs camo FeHOTun
33.

[MpunoxeHo ca nMokasaHu
pas3fimyHuTe hopMK Ha XpacTa:

1 —TMonerart xpacT / Decumbent shrub

3 — n3npa.eH xpacT / Erect shrub

dur. 1. dopma Ha xpacTta
Fig. 1 Shapes of shrub

O6emMbT Ha XxpacTute e
byHKUMS OT TexHUTe pasmepu u
Bapvpa OT Hal-HUCKN CTOMHOCTU
0,3-0,9 m*® (npu reHoTunose 2/,
24, 26, Tch, 40) go 7,2 m® npu 27
M ca MHOTO noaxoAswm 3a
BK/IlOYBaHEe B NaHAwadgTa Ha no-

with semi-erect shrub; most of our
samples belong to 3 group with
erect shrub — 2, 3, 11, 27, 40, 2D
and Tch; to 4th group — a shrub
(higher than wide) with few main
trunks belong only genotype 33.

Different shapes of shrub are
showed here:

——

2 —MNony-n3npaBeH xpacT / Semi-erect shrub

4 — XpacT C HSAKOJIKO OCHOBHM CcTbbna (no-
BUCOK, OTKONKOTO wupok) / shrub (higher
than wide) with few main trunks

The volume of shrubes is a
function of their size and ranged
from the lowest values 0.3-0.9 m*
(in genetic types 2D, 24, 26, Tch,
40) to 7.2 m® in 27 and are very
suitable for landscape of smaller
colourful areas. Genotypes 29 and
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MaJiku LBeTHU naowu. NeHotun 29
n 30 ca c yMepeHo rosisim o6em Ha
Xpactute — OT nopsfabka Ha 1-2
m®, KoeTo M npaBu MHOMO Nof-
XO4ALWN 3a [AeKopaTuBHWU Uenn B
no-rosiemMu UBeTHU rpagnHn. 'eHo-
Tunosete 2, 3, 11, 27, 33, ob6pa-
3yBallM Hai-ronemmn xpactum ca
noaxoAdawn 3a wusrpaxgaHe Ha
XWBW NMETOBE W [EeKOpaTUBHU
cTeHn (Purypa 2).

thooSN

3

donemm3

= = W L
e
|~
|~
[

30 are moderately large in the
volume of shrubes - 1-2 m?, hence
they are very suitable for
decorative purposes in larger
flower gardens. Genotypes 2, 3,
11, 27, 33, forming the largest
shrubes are suitable for the
construction of ornamental hedges
and walls (Figure2).

N

30 33 40 20 Tch

dur. 2. 06em Ha XpacTuTe Ha 0T6paHnTe reHoTUNnose Chaenomeles sp., m*
Fig. 2. Volume of shrubes of selected genetic types of Chaenomeles sp., m

3a pasnuka ot gpyrute oBoOLy-
HNW BungoBe oT ceM. Rosaceae LBe-
TOBETe Ha BMAa XeHoMesec npute-
XasaT 1 fobpe n3paseHa 1 BUCOKO
oueHsiBaHa JekopaTuBHa CTOMHOCT.
AnoHckata Awona  NogobHoO  Ha
Ab6b/KaTa MMa CMeceHu reHepaTus-
HM (N1OAHM) MBMAKW, KOUTO Hai-
4ecTo Ce pa3BMBarT KaTto CTPaHUYHA
B nassute Ha niuctara. OT egHa nbn-
Ka u3pacTBar passimyeH Opoi uBe-
ToBe — OT 2-3 10 4,71 (Tabnuua 1).

Unlike other fruit species of
Rosaceae family, the flowers of
Chaenomeles sp. have well-
defined and highly valued
ornamental value. Like the apple,
Japanese quince has mixed
generative (fruit) buds that most
often develop as lateral in the axil
of the leaves. Different number of
flowers sprout of one bud from 2-3
to 4.71 (Table 1).
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Tabnuua 1. ®opma Ha xpacT; 6poii n hopma Ha UBAT; MNO3ULMOHUPAHE W
obarpsiHe Ha BeHuenvcTyeTara

Table 1. Shape of shrub; number and shape of blossom; position and colouring
of petals

dopmu Bpolii useToBe EpapuHa Ha dopma Ha Mo3uumsa Ha ObarpsiHe Ha
FenoTvn Ha oT UBeTeH  LBeTOBeTE BEHYenucTyeTara BEHUenmMcTyeTaTa BeHYemMcTyeTaTa
Genotype xpactuTe 6yToH/Number BIos:.som Shape of petals Position of petals  Colouring of
Shrub  of blossoms Size petals
shape per button
2. 2 4,62 eeoe HanpeuyHonpoabarosaru/oblong AAA po3soswu/pink
438 HanpeyHonpoabarosartu/transversely )
3. 3 ’ YYY) oblong AAA pososu/pink
11. 3 3,00 ) snuesnaHu/obovate A opaHxeBwu/orange
24. 1 2,30 . Kpbrau/circular A opaHxeswu/orange
26. 1 2,40 . Kpbrau/circular A yepseHu/red
27. 3 3,36 YY) Kpbrau/circular AAA po3soswu/pink
29. 3 3,69 [ enunTnuHu/elliptic A uepsenu/red
30. 3 3,00 . enunTnuHu/elliptic A pososu/pink
33. 4 3,90 oo snuesngHu/obovate AA yepseHu/red
471 HanpeyHonpoabvarosartu/transversely TbMHO YepBeHU
40. 3 ’ YYY) oblong AAA dark red
415 HanpeyHonpogbarosatu/transversely TbMHO YepBeHN
Tch 3 ! XYY Y] oblong AAA dark red
24/2D 3 3,08 oo Kpbrau/circular A opaHxeswu/orange

* dopmn Ha xpactuTte - durypa 1.

A - cBo6OaHM; AA- nokocBalLm ce; AAA- NpunokpusaLLm ce

® - MHOTO ManbK (Mo 4,0 cm); ee - Masbk (4,0- 4,4 cm); eee - cpeaeH (4,5 — 4,9 cm); eeee - ronam (5,0-
5,5 cm); eeeee - MHOIO ronam ( Hazg 5,5 cm)

* Shrub shapes - Figurel.

A - free; AA- touching; AAA- overlapping

e — very small (nog 4,0 cm); ee - small (4,0- 4,4 cm); eee - average (4,5 — 4,9 cm); eeee - large (5,0-5,5
cm); eeeee — very large ( Hag 5,5 cm)

Bb3MOXHO € BbpXy 6pos Ha
LuBeToBeTe B efHa NnjogHa nbrka
[a okasBa B/MsHWe arpohoHa Ha
OTINiexgaHe Ha pacTeHusaTa, Ho
nocTaBeHu Mpu efHakBW YC/I0BUSA
npoyyBaHUTE OT Hac reHoTurnose
Ce pas/iMyaBaT CbLLECTBEHO MO
TO3M nokasatesn. Hanpumep 33, 2,
3, 40 obpasysaT Hai-ronsim 6poim
LuBeToBe B efiHa MblKa, CbOTBET-
Ho: oT 4,15 po 4,71, koeTo npunaa-
Ba Ha XpacTute MHOro KpacuB
BbHWEH BWg 3apagn 00uIHUSA
ubgTex. C Hail-Masiko LBEeTOBe ce
oTnnyasat 24-2,30 6p. n 26-2,40
6p. OcTtaHa/IMTe reHoTUNOBE 3ae-
MaT MEeXAWHHO NoNoXeHne oT 3
[0 4 uBATa B efHa C/oXHa nbrika.

It is possible the agricultural
background of growing to have an
influence over the number of flowers
in one fruit bud, but when are
placed under the same conditions
the genetic types in preset study
differ significantly on this indicator.
For example, 33, 2, 3, 40 form the
largest number of flowers in a bud,
respectively: from 4.15 to 4.71,
which gives a very beautiful
appearance to shrubs because of
the heavy blossoming. Genotype 24
is distinguished with the smallest
number of flowers — 2.30, and
genotype 26 — 2.40. The other
genetic types take the intermediate
position from 3 to 4 flowers in a
complex bud.
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LiBeToBeTe Ha dnoHckaTa
Aoona ca gsynonosu. Mopdosio-
TMUYHUAT UM CTPOEX Ce pasfimyasa
npu OTAEe/IHATE TeHoTUnoBse C
ronsiMo pasHoobpasve B CbyeTa-
HMATA  Mexay  efpuHa  Ha
UBETHOTO [AbLHO, HapsA3aHOCT U
AbnboymMHa Ha yallesnucryetarta,
6poii, hop-ma, NO3nLUMOHUPaHE U
obarpsiHe Ha BeHYenucrTyertara.

OT BKIWYEHUTE B onuTa
reHoTUNOBE He ce cpeLlart Takmsa
C Knmyectn uBeToBe. KbM nbpBa
rpyna — ¢ MHOro Mabk AnameTbp
Ha uBeTa, cnagaTt reHotunose: 11,
24, 26, 30; BbB BTOpa — C Ma/IbK
AnameTsbp ca 2[4 n 29. Kbm TpeTta
cpefeH AnameTbp ce oTHaca 33 n
KbM 4YeTBbpTa — C T0N49M
anameTsbp ca 2, 3, 27. C Haili-egpu
ugetoee e Tch — no-ronemu ot
5.5cm.

C po3sosu upetoBe ca 2, 3,
27 n 30; c opaHxeBU ca reHo-
Tnnose 11, 24, 2[1; ¢ YepBeHn — 26
n 29. B TbMHOYepBeHn ca obar-
peHn BeH4yenuctyeTata Ha 40 wu
Tch (Tabnvua 1 n durypa 3).

Hali-kpaTbk  nepuof  Ha
nokoii nma reHotun 30 (Purypa 4).
NeHotun 30 ce yTBbpXAaBa KaTto
No-paHoLbMTALL, TbiA KaTo 1 nNpes3
S5 Te roAnHM Ha onuTa 3anoysa ga
ubdpPTM NpbB — Npegn 10 anpwus.
CnepgBa a reHotmn 33 n 11. KbcHO
UbdTAWM ca reHotunose 24, 26,
21 n 40.

The blossoms of Japanese
quince are synoecious. Their
morphological structure varies in
different genetic types with a great
variety of combinations among the
size of the colored bottom, cutting
and depth of sepals, number,
shape, position and coloring of the
petals.

There aren't any filled flowers
in the genetic types included in the
present study. To the first group
belong genetic types with a very
small diameter of flowers: 11, 24,
26, 30; in the second group — with
a small diameter are 2D and 29.
To the third group with average
diameter belong 33 genotype and
to the fourth — with a large
diameter — 2, 3, 27 genetic types.
Genetic type Tch has the largest
flowers — larger than 5.5 cm.

Pink flowers has 2, 3, 27 and
30 genetic types; orange flowers —
11, 24, 2D genetic types; red
flowers — 26 and 29. Dark red
petals have 40 and Tch genetic
types (Table 1).

The shortest period of rest is
for genotype 30 (Figure 4)
Genotype 30 flowers earlier, as
during the 5 years of the experiment
it began to blossom first — before
April 10. It is followed by 33 and 11
genetic types. Genetic types 24, 26,
2D and 40 flowering late.
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FeHoTtun / Genotype 2

FeHoTun / Genotype 29 FeHoTun / Genotype 30

| Vi

A

OV R FeHoTun / Genotype Tch Ferotun 2/1/ Genotype 2D
FeHoTtun / Genotype 40

dur. 3. ObarpsiHe Ha BeHYenucTyeTaTa
Fig. 3. Colouring of petals
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21
Tch
40
30.
29,
27
26
24
11.
3

2.

40,00 60,00

80,00

100,00 120,00

W NpoabARNTENHOCTHA UbdTema

dur. 3. Tpoab/HKNTENHOCT
Chaenomeles sp.

Ha

ubrexa

Ha OTb6paHWTe TreHOTUNOBE

Fig. 3. Duration of flowering of selected Chaenomeles sp. genetic types

[pe3 BCUYKN TOAMHM Ha
onuTa Npu reHoTunoBe, C HoMepa
24, 26, 29 un 40 UubgTEXDBT
3anoysa npes BTOpaTa NoJIOBUHA
Ha anpwn.

Mo OTHOWeEHWEe NPOABLIIKMU-
Te/IHOCTTa Ha UbdoTexa cpefHo 3a
neTTe roAVMHW Ha npoy4yBaHe C
Hal-Nnpoaob/KNTENEH UbTEX €
reHotun 33 (34,5 geHa). C okono
Mecel, ca reHotunose 2, 30, 11 un
Tch. Hai-kpatbk ubgTeX ca 26,
24, 29, 2/0.

n3BO4N
. HanpaBeHa e KommnnekcHa
OLeHKa Ha penpoayKTUBHUTE opra-
HW Ha 3HaYMTesneH 6po reHoTuno-
BE XeHOMenec.
. YcTtaHoBeHO e ronamMmo pas-
HooOpa3ue no dpopmara Ha LBeTa,
oKpacka W MpOABL/HKUTENHOCT Ha
ubrexa npu pasnuyHute doopmu
XeHomernec.
. Ha 6a3a o6em Ha xpacTtuTte,

During all  experimental
years, the flowering began in the
second half of April for genetic
types with numbers 24, 26, 29 and
40.

Regarding the duration of
flowering average for the five
years of study, genotype 33 had
the most prolonged flowering (34.5
days). Genetic types 2, 30, 11 and
Tch flowers about a month.
Genetic types 26, 24, 29, 2D had
the shortest flowering period.

CONCLUSIONS

. An integrated assessment of
the reproductive organs of a
significant number of Chaenomeles
Sp. genetic types was made.

. A great variety was found in
relation to shape of flowers, colour
and duration of flowering in
different forms of chaenomeles.

. Based on the volume of
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B KOMOMHaUusa ¢ 6poii uBeToBe OT
nbhka W MNPOABL/MKATENIHOCT Ha
UbJoTeX ca onpeesieHn reHoTu-
noBe noaxoAsuim 3a [eKopaTuBHU
Lesu.

. 3a XuB nneT ce oyepraBaT
Hal-nogxoaswm reHotmnose 2, 27
n 33.

. eHoTunoBe Tch, 24, 26 u
40 — BK/IOYBaHe B flaHAwadra Ha
no-mMasikm  UBETHM MJoWwn u
aINVHEYMMU.
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duration of flowering are
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