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PE3IOME

M3cnensaHeTo e NpoBefleHO B Kb-
NMMHOBO HacaXjeHue cbC copT ,HayaHcka
6ecTpHa“, kaTo e U3nosa3BaHa UHTEH3MBHA
TEXHO/MOrMA Ha OoTrnexaaHe, T.e. NpoTu-
BOABXOOBEH WUT (ABOMHM mosieratu
cTpexn). lpoyyBaHeTO € W3BBLPLUEHO B
NPOV3BOACTBEHO KbLMWHOBO HacaxieHue
npe3 2011-2013 npu ycnosBuATa Ha
Uauak, Kato ca v3non3saHu CTaHOapTHU
MeToaun. Tasn TEXHONOMNSA 3a oTrexaaHe
ocurypsisa nosullaBaHe Ha pobvBa Ha
BMCOKOKa4yeCTBEHU M/1040Be, T.e. NpeaoT-
BparaBa rHMWeHe, Kato B CbLLOTO Bpeme
noacurypsiea npogb/okuteneH 6eputoeH
nepvof, He3aBMCMMO OT KIMMaTuyHuUTe
(BBHLWWHK) ycnosus. Pesyntatute nokas-
BaT, Ye NoBeYyeTo OT U3cneaBaHuTe napa-
MEeTpU ca MOBJIMAHN OT NPOU3BOACTBEHA-
Ta cucteMa M (pakTopuTe Ha OKosiHaTa
cpefia no BpemMe Ha un3cnensaHeTo, KakTo

SUMMARY

The investigation was conducted in
a ‘Cacanska Bestrna’ blackberry planting
using the intensive cultivation technology,
i.e. rain-shield cultivation (double-sloping
eaves). The research was conducted in a
commercial blackberry planting during
2011-2013 under the environmental
conditions of Caak using the standard
methodology. This cultivation technology
contributes to a higher content of high-
quality fruits, i.e. prevention of rot, while at
the same time securing continual
harvesting, regardless of the
environmental (external) conditions.

The results showed that most of the
tested parameters were affected by
production system and environmental
conditions during the research, as well as
by their interaction. The rain-shield
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N OT TAXHOTO B3aumogelicteme. Cuctema-
Ta 3a 3alurta OT AbXA He npean3BuKBa
HVKaKBW OTK/IOHEHMS B HAYaU10TO Ha Libd-
Texa W yspsiBaHeTo Npu [ABYroAuLLHUTE
pacTeHus, B CpaBHEHUWe C Te3n oTrnexaa-
HW Ha OTKpuTO. OTHOCHO BeretaTvBHUTE
nokasatenu, 6poii Ha cTbbnata
(4.48 = 0.21) n gbnxMHa Ha CcTbOMOTO
(467.91 + 16.26 cm), Te ca no-roaemu
npu KbMUHa OTrNieXxaaHa CbC cuctema 3a
3awmTa oT AbXf, AOKaTO AvameTbpa Ha
cTb610TO (15.68 + 0.45 mm) e no-ronsam
npu OTrNexaaHe Ha OTKPUTO.

KnouoBn gymun: KbnvHa, cuctema

3a 3aWwmTa  OT AbXA, BeretatvBeH
noTteHumnan

YBO/,

MKOHOMWYECKOTO 3Ha4yeHue

Ha eBponeickata kbnuHa (Rubus
subg. Rubus Watson) a npasu
BakHa ArogonnofHa Kyntypa 3a
Cobpbus, KbAeTo TA ce Hapexaa
BefHara cref ManuHara v aroga-
Ta (Nikolic and Milivojevié, 2015).
Mpon3BOACTBOTO HA KbMUHWU CbC-
TaBnsBa 69% OT eBpPONEenckoTo n
17.82% OT CBETOBHOTO NMPOU3BOA-
ctBo (Strik et al., 2007), koeto
noctaBa Cbpbusa cpep uvetupute
BOZELLM CBETOBHW MPOM3BOAUTENN
Ha TO3M nnog. B pesyntar Ha
CBPBbX NPOU3BOACTBOTO OT efHa
CTpaHa, 1 HeCUrypHuTe nepcrnekTu-
BM 3a nNpofaxobu oT agpyra, cpegHo-
TO MNPOU3BOACTBO HA KbMWHM B
Cbpbus HamansBa npes nocnepg-
HATE TOAMHU Ha NPUGIN3UTESTHO
12.000 t (pasnpegeneHo wmexay
npnénunsntenHo 15.000 camocTos-
Te/NIHXU CTonaHCTBa), Karto obuara
TepuUTopusa KbNMHOBU HacaXaeHus
He HagBuwaBa 5.000 ha (Nikoli€
and Tanovi¢, 2012). B kbnvHoBuTE

system did not cause any deviation in the

onset of flowering and ripening in
floricanes compared to  open-field
cultivation.

In terms of the vegetative potential
parameters, number of canes (4.48 £ 0.21)
and cane length (467.91 + 16.26 cm)
were greater in blackberries under rain
shields, whereas cane diameter
(15.68 + 0.45 mm) was higher under
open-field cultivation.

Key words: blackberry, rain

shields, vegetative potential

INTRODUCTION

The economic significance of
the European blackberry (Rubus
subg. Rubus Watson) makes it an
important berry fruit in Serbia,
where it is positioned immediately
after raspberry and strawberry
(Nikoli¢ and Milivojevi¢, 2015). The
blackberry production constitutes
69% of the European and 17.82%
of the world’s production (Strik et
al., 2007), which places Serbia

among the four leading global
producers of this fruit. As a
consequence of the hyper-

production on one side and the
uncertain sales prospects on the
other side, the average blackberry
production in Serbia has declined
in recent years to approximately
12,000 t (spread to app. 15,000
individual farms), with the total
area under blackberry  not
exceeding 5,000 ha (Nikoli¢ and
Tanovic, 2012).

The blackberry orchards in Serbia
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HacaxgeHusata B Cbpbua npe-
obnapasaT copToBe "YauaHcka
6ecTtpHa” u "TopHdpuin", ¢ Hapg
95% pan, cnepgsaHn ot "bnek
CatuH", "[IdupkceH TopHnec", wn
HAKOW MO-HOBW cOpTOBE KaTto "JloX
Hec", "Uectbp TopHnec", "Tpunbn
KpayH" (Nikoli¢ et al. 2012; Nikoli¢
and Milivojevic, 2015).

OTuuTaiikm pakta, 4ye npes
nocnegHUTe HAKOJIKO rOAUHU TPYA-
HOCTUTE B pean3npaHeTo Ha
KbMMHUTE Ce AbJhKaT OT YacTu Ha
OTHOCUTEJTHO HUCKOTO KayeCTBO Ha
noBeyeTo OTrNexaaHn CcopTose
("YavaHcka 6ecTpHa" u "TOpH-
dpuin"), Heobxogumo e pa ce
BbBeJar HOBUM TEXHOMOMMM U
npomsaHa B copTtoBeTe. [lopaau
TOBa, YCbBbLPLUEHCTBAHETO Ha
TexHosoruaTa 3a oTriexjaHe Ha
KbMWHW Ce Haco4yBa Hali-Beye KbM
HamasiiBaHe Ha Heb/aronpuATHO-
TO Bb3J4ENCTBME HA BbHLUHUTE
dpakTopn (HUCKM N BUCOKU Temne-
paTtypy Ha Bb3ayxa, Baslexu U
ceeTniMHa). Cuctemara 3a OTr/iex-
AaHe Ha KbNWUHW B 3aTBOPEHU NpPo-
cTpaHcTBa (TyHenn) e Wu3KI4n-
TeNHo npejgnoymtaHa, OCHOBHO
3apagm 3auwmrara, KOATO OcuUryps-
Ba Ha nnogosete OT Hebnaro-
NMPUATHA YCMIOBUA Ha BPEMETO,
Karo B3uMa npeuMyLlecTBO npes
npou3BOACTBOTO  Ha  OTKPUTO
(Thompson et al., 2009). B 3aBucu-
MOCT OT BMAA Ha KOHCTPYKUUATA,
OTINIeXAAaHeTo Ha KbMvHU B 3aTBO-
PEeHN 1 Mosly3aTBOPEHU NPOCTPaH-
CTBa MOXe Ja wuma pas/inyHu
dopmu. [Bypeposata 3awmTta oOT
Abxn (monyTyHesnv) npeacrasrnisaBa

are dominated by the ‘Cacanska
Bestrna’ and ‘Thornfree’ cultivars,
with  more than 95% share,
followed by the ‘Black Saten’,
‘Dirksen Thornless’ and some
more recent cultivars, such as
‘Loch Ness’, ‘Chester Thornless’,
‘Triple Crown’ (Nikoli¢ et al., 2012;
Nikoli¢ and Milivojevic, 2015).
Considering the fact that over
the past several years the
difficulties in marketing blackberry
have been partly due to a relatively
weaker fruit quality of the most
widely grown cultivars (‘Cacanska
Bestrna’ and ‘Thornfree’), it is
necessary to introduce new
technologies and changes to the

cultivars. Regarding this,
intensifying the technology of
blackberry cultivation is mostly

focused on reducing the adverse
impact of outer factors (low and
high air temperatures, air, rain and
light).

The system of  blackberry
cultivation in enclosed areas
(tunnels) is widely favoured, mostly
owing to the protection of the fruits
from adverse weather conditions it

provides, thereby gaining
advantage over open-filed
production (Thompson et al.,
2009).

Depending on the construction
type, cultivation of blackberry in
enclosed and semi-enclosed areas
may take different forms. Double-
row rain shields (semi-tunnels)
represent a simple and highly cost-
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npocTta M BMCOKO e(peKkTMBHa cuc-
Tema Ha 3acaxpjaHe, KOATO JONpu-
Hacsa 3a nofgobpsiBaHe Ka4yecTBOTO
Ha MnJo4OBeTe W MnoBuWaBaHe Ha
nobuBa. BbB Bpb3ka € ToBa, Strik
(2012) nocouBa, 4Ye gudepeHumpa-
HEeTO Ha nNogHUTE MbNKA MNpK
aroguTte, Ma/IMHUTE, KbMUHUTE W
GOPOBUHKMTE 3aBUCK U3K/THOUUTEN-
HO OT CBET/IMHHUSA PEeXunm, Temne-
paTtypHUTE YC/I0BUSA N NPUIOXKeHa-
Ta cucTema 3a KynTusMpaHe.

Llenta Ha n3scnegBaHeTo e ga
ce Mpoyyn HENpsAKo B/VSHMETO Ha
cuctemata 3a 3awmra oT AbXA,
Bbpxy (peHohaza Ha ubpTEX U
3peeHe, N BeretatMBHUAT MOTEH-
Unan Ha KbnuHa copT ,YayvaHcka
6ecTpHa“.

MATEPVANT N METOON

Cxema Ha onuta

M3cnepBaHeTo e npoBeneHo
3a nepuvog OT TpU  TOAMHU
(2011-2013) B HacaxAeHwe CbC
copt ,YauaHcka 6ecTpHa“. OnuT-
HaTa OBOLLHa rpaguHa e cb3gaje-
Ha npe3 2006, pa3nonoxeHa B
f'opHa TopeBHuua (43° 53N
wunpuHa, 20° 20' E gbmkunHa, 290
m H. B.) B 6/m30cT go Yauak,
3anagHa Cbpb6usa. To3n paiioH e
XBb/IMUCT CbC CpefHa Haamopcka
BUcouMHa okono 290 m, oT/mya-
Ball, Ce C yMepeH KOHTUHEeHTaseH
Knumart. KbnNnuHoBUTE pacTeHus ca
3acajieHu npu mexaypenosu pas-
ctoaHna 3.0 m, a BbLTpepenosn —
1.5 m, pasnonoXXeHn Ha KOHCTPYK-
uusa oT Tpu pega Ten. B cbllecTBy-
BallaTa YyBMBHa pelleTbyHa KOH-
CTPYKUMA 3a KbMUHUTE Cca nocTase-

effective planting system,
conducive to improved fruit quality
and increased yields.

Regarding this, Strik (2012) states
that differentiation of generative
buds in strawberry, raspberry,
blackberry and blueberry is
significantly influenced by the light
regime, temperature conditions
and cultivation system applied.

The objective of the research
is to indirectly examine the impact
of the rain-shield cultivation on
phenophase of flowering and
ripening and vegetative potential of
blackberry ‘Catanska Bestrna’.

MATERIAL AND METHODS

Experimental design

The investigation was
conducted over a three-year period
(2011-2013) in an orchard of
blackberry  cultivar  ‘Cacanska
Bestrna’. The experimental orchard
was established in 2006 and was
located at Gornja Gorevnica (43°
53'N latitude, 20° 20’ E longitude,
290 m altitude) near Cacak,
Western Serbia. This is mainly an
upland area, with an average
altitude of about 290 m,
characterised by the temperate
continental climate. The blackberry
were planted in rows spaced 3.0 m
apart with plants set at 1.5 m apart
in the row, and trained as a three-
wire trellis. Plastic arches were
placed on the existing trellis
structure in the blackberry. The
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HW nnacTMacoBu apku. Apkute ca
nokputn ¢ ponuo ¢ gebenuHa 150
M, Kato ce o6pasysa opma
nogobHa Ha Yagbp (cuctemara 3a
3awmra oT obxa). OnuTHLT e 3aso0-
XeH Mo paHgomusMpaHa 6/10koBa
CxemMa, C 4YeTupu NOBTOPEHUA 3a
BCEKM BapuaHT. 1o Bpeme Ha u3-
c/eflBaHeTO € OCUTYpPeHO TopeHe "
HanosiBaHe, CTaHAAPTHO 3a paioHa.

PactuteneH matepuan

KbnuHoBMAT copT ,YayaHcka
6ecTpHa“ e cb3gageH npe3 1984
npu KpbCcTOCBaHe Ha "[upkceH
TopHnec" x "bnek catnH" B N3cne-
[0BaTesICKM MHCTUTYT MO OBoLap-
cTBO, Yayak. TO € MHOro CWHO
pacTsL, copT, KOMTO npoussexga
4-5 CWNHW, U3BUTKU NO cpepata
CTbO/1a, C KbCU MEeXAYyBb3/US.
MeprvogbT Ha UbTEX € cpefHo-
KbCceH. CopTbT e camochbepTusieH,
pekonTata € M306unHa. YcTtonume
€ Ha HWUCKW 3MMHW TemnepaTypu.
CpegHO yCcTOMUMB € Ha Xb/Ta
pbxaa (Kuehneola uredinis (Link))
M nogarnMeB  Ha  cenTopuosa
(Septocyta ruborum (Lib.) Petrark).
Mima cpegHO paHeH cpok Ha 3pee-
He, B Ha4YaslI0TO Ha TPeToTo AeceT-
AHeBne Ha tonn. FnoavT e eabp.
CpepgHoTO My Tersio e okosio 9.3 g
(Ternoto Ha OTAENHM nnoAoBe
poctura go 15 g). Togbst e
NpoA4b/IrOBaTO-UMUANHOPUYEH, /TbC-
KaBO YepeH, CbC CNaaKo Bb3KMCE
BKYC 1 nogyeprtaH apomMar. Cbabp-
Xa cpegHo 89 nnoayeta C Maslku
cemeHua. ,YauvaHcka 6ecTpHa“ e
noaxoAsil, KakTo 3a cBexa Ymno-
Tpeba, Taka M 3a 3ampassiBaHe U
pas3fiMyHn hopMn Ha npepabdoTka.

arches were covered using 150 p
thick foil, forming the shape of an
umbrella (rain-shield cultivation).
The trial was conducted using a
randomised block design and it
included four replications of each
treatment. Fertilization, and
irrigation practices standard for the
region were provided during period
of investigation.

Plant material

Blackberry cultivar ‘Caanska
Bestrna’ made in 1984 from the

crossing ‘Dirksen Thornless’ x
‘Black Satin” in Fruit Research
Institute, Cacak. It is highly

vigorous cultivar, produces 4-5
strong, in mid-section bent canes,
with  short internodes. The
flowering season is mid-late. It is
self-fertile, abundant cropper.
Resistant to low winter
temperatures. It is medium
resistant to yellow rust (Kuehneola
uredinis (Link)) and susceptibile to
purple  blotch of blackberry
(Septocyta ruborum (Lib.) Petrark).

Ripening season is mid-early, in
the beginning of the third decade
of July.The fruit is large. Average
fruit weight is around 9,3 g (fruit
weight of individual fruits amount to
15 g). It is elongated-cylindrical,
glossy black, with sweet-subacid
taste and pronounced aroma. It
contains 89 drupelets on average.

‘CaCanska Bestrna’ is suitable for
both fresh use and freezing and for
various forms of processing as
well. In different agroecological
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Mpn pasnuyHu  arpoeKkosIornyYHU
YCNOBMSA TO3M COPT ce npeacrass
OT/INYHO MO OTHOLLEHWE Ha PeKon-
Ta W YCTOMYMBOCT Ha 6onectn u
HUCKM 3UMHK TeMnepaTypu.

OnpegensiHe Ha BereTaTuBs-
HUA NoTeHuman

OnpepensHeTo Ha BereTa-
TMBHUA NOTEHUMan Ha uscnepnBa-
HUS KBbMWHOB COPT € W3BbPLUEHO
Kato e ycTaHOBeH 6poil cTbbna Ha
XpacT, Kakto M BMUCOYMHA (Cm) w”
AnameTbp (mm) Ha cTbbnata.
MocoyeHnTe BereTatMBHM napa-
MEeTpU ca M3MepeHu npean 3uMm-

Hata pe3nTbéa Ha KbMMHOBUTE
pacTeHus.
OnpegensHe nepuop Ha

UbTex n 3peeHe
deHohazarta Ha UbdTex ce
onpegensa 4ypes oTynTaHe parara
Ha HavasioTo (hasara, B KOATO
10% oT uBeTOBETE Ha XpacTuTe ca
pa3TBOPEHN) M Kpas Ha UbdTex
(chazarta, korato 90% OT UBETOBE-
Te OTpOHBaAT  BEHYeNUCTyeTa).
MpogbmkuTenHocTTa Ha doeHoda-
3aTa ce u3pasfiBa B OHU (Mexay
Ha4yanoTo 1 Kpas Ha LbdTex).
deHo(azara Ha 3peeHe ce
onpefena 4ype3 OTyMTaHe Hadan-
HaTa pata (dpasata, B kosaTo 10%
OT nsiogoBeTe ca y3penn) u Kpas
Ha 3peeHeTo (paTaTta Ha npubupa-
He Ha pekontata). MNpoabkuTen-
HOCTTa Ha (peHo(pasata ce onpe-
fens B gHW (Mexay Havasnoto u
Kpas Ha npubrpaHe Ha pekosiTaTa).
CratucTnyecku aHan3
Pesyntatnte ca npeacrtase-
HA KaTo cpefHa * cTaHgapTHa
rpewka Ha cpegHata (SE). Pasnu-

conditions  this cultivar has
displayed excellent performance in
respect of cropping and resistance

to diseases and low winter
temperatures.

Determination of vegetative
potential

Determination of the
vegetative  potential of the

examined blackberry cultivar was
performed by establishing the
number of canes per bush, as well
as the height (cm) and diameter
(mm) of the canes. The stated
vegetative parameters were
measured prior to the winter
pruning of the blackberry.

Determination of flowering
and ripening time

The flowering phenophase
was determined by recording the
date of onset (as the phase when
10% of flowers on the bushes were
open) and end of flowering (the
phase when 90% of lowers shed
their petals). Duration of the
phenophase is expressed in days
(between the start and the end of
flowering).

The ripening phenophase
was determined by recording the
starting date (phase when 10% of
fruits are ripe) and the end of
ripening (date of final harvesting)
The duration of the phenophase is
expressed in days (between the
start and end of fruit harvesting).

Statistical analysis

The results are presented as
mean * standard error of mean
(SE). Differences between mean
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KATE MeXAdy CpefHuTe CTOMHOCTU
ca CpaBHEeHU C TeCT 3a MUHUMasTHa
3Haunma pasnuka (LSD test) upes
OBY(paKTOpeH [OUCMEPCUOHEH aHa-
3 (ANOVA) kato e un3nonseaH
CTaTUCTUYECKN KOMMIOTbPEH nNakeT
MSTAT-C (ObpxaBeH YHuBepcutet
Ha MwuuwuraH, WiAcT JlaHcuHr, MW,
CALL). Pa3nukm ¢ p CTOMHOCTU Ha
< 0.05 ce cuutart He3HaunTesHN.

PE3YNTATU N OBCbXXOAHE
Tabnmun 1 n 2 npeacrtaBAT
pesynratmte OT U3Cne[BaHeTo
BbB (oeHOohasza Ha UbMPTEX U
doeHo(paza Ha 3peeHe Mnpu Kbnn-
HOB copT ,YayaHcka 6ecTpHa" npu
pas/IMYHN CUCTEMU Ha OTrnexaa-
He, 3a nepuoj OT TPW ro4MHMU.

OtyeteHn ca peHohasute
Ha UbTeX M 3peeHe Ha NNoAo-
BETEe, KakTo M NpOoABLXUTENHOCTTA
Ha BCsKa OT TAX.

values were compared by LSD test
in two-way analysis of variance
(ANOVA) using MSTAT-C
statistical computer  package
(Michigan State University, East
Lansing, MI, USA). Differences
with p values of < 0.05 were
considered insignificant.

RESULTS AND DISCUSSION
Tables 1 and 2 present the
results of the research into the
flowering phenophase and ripening
phenophase of the ‘Cacanska
Bestrna’ blackberry cultivar in the

function of different cultivation
systems, over the three-year
period.

Having recorded the dates of
onset of the flowering and ripening
phenophases, duration of each
phenophase was calculated.

Tabnuua 1. ®eHodasa Ha Lb(Tex Ha KbMNMHOB COPT ,,YayaHcka becTpHa“,
Table 1. Phenophase of flowering of blackberry ‘Cacanska Bestrna’ (2011-2013)

Mepuog 3a ubTex

MeTop 3a KyntnsmpaHe Time of flowering I'Ipo,qbnmm_TenHocr
e . FognHa/Year ~ Duration
Cultivation techniques Hauvano Kpaii H/days)
Onset End @ Y
2011 29.05. 20.06. 23
C-ma npoTuB ObXA 2012 25.05. 15.06. 22
Rain-shield 2013 24.05. 1206. . 20
CpegHo/Mean  26.05. 16.06. 22
2011 30.05. 22.06. 24
CraHpapTeH 2012 26.05. 17.06. 23
Standard 2013 26.05. 1706. . 23
CpegHo/Mean 27.05. 19.06. 23
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Tabnuua 2. ®eHoasa Ha 3peeHe Ha KbMUMHOB COPT ,,YavaHcka 6ecTpHa®,
Table 2. Phenophase of ripening of blackberry ‘Catanska Bestrna’ (2011-2013)

Mepuop Ha 3peeHe

i ineni MpoabmKuTenHocT
MeT_O'”' 3a Kynisnpaqe FognHa/Year Time of npenlngi P lE"Duration
Cultivation techniques Hauano Kpa# (days)
Onset End

2011 15.07. 22.08. 39
C-ma npoTuB ObXA 2012 10.07. 13.08. 35
Rain-shield 2013 2007.  2508. . 37

CpegHo/Mean  15.07. 20.08. 37

2011 17.07. 24.08. 39
CraHpapTeH 2012 12.07. 14.08. 34
Standard 2013 21.07. 2708 . 38

CpegHo/Mean  17.07. 22.08. 37

B 3aBucuMmMOCT OT M3Mosi3Ba-
HaTa cuctema Ha oOTr/exgaHe u
npeo6nagasawmuTe  KIMMaTu4HU
yCNOBUWSA B rogMHUTE Ha n3cnejasa-
HeTO, CpefHO Hayasl0To Ha Ubp-
TeX 3a KbMMHOBUSA COPT € OTYEeTeH
B nepuoga mexay 26" un 27"
Maii. Hai-paHHOTO 3anoyBaHe Ha
UbJoTEX € OTYETEHO Npu cnucTema-
Ta 3a 3awmTa oT AbxXA npes3 2013
(24-™ mai1), a Haii-KbCHOTO — MpW
cTaHgapTHaTa cucrtema 3a OT-
rnexgaHe npes 2011 (30™ wmaid).
Hail-kbceH nepuog Ha UbTex
(20 pHK) ce Habnwpgasa npu
cucteMara 3a 3awmta oT ObXA
npe3 2013, gokato npe3 2011 npwu
cTaHjapTHaTa cuctema Ha OT-
rnexgaHe e Hau-gbnblr (24 gHW);
cpefHaTa MpPOABL/DKUTENIHOCT Ha
UbJTEeX Npu cucTtemaTa 3a 3awm-
Ta OT AbXA e 22 AHW, 3a pas/nka
OT 23 [HW nNpu CTaHdapTHaTa
cuctemMa 3a oTrnexgaHe. Bbnpe-
K/ Yye 3a TpuTe roguHu Ha 13nos-
3BaHe Ha m3cnegBaHara cucrema
Ha OTrnexgaHe Ha KbMWHU, HAMA
Bb3AeNCTBME BbPXY MPOLABIIKN-

Depending on the applied
cultivation system and the
prevailing climatic conditions in the
years of study, the average onset
of flowering for the blackberry
cultivar under consideration was
recorded in the period between
26™ and 27" May. The earliest
onset of flowering was recorded in
the rain-shield cultivation system
in 2013 (24™ May), whereas the
latest onset was observed in the
standard cultivation system in
2011 (30™ May). The shortest
period of flowering was observed
in the rain-shield system in 2013
(20 days), while it was the longest
in the standard cultivation system
in 2011 (24 days); the average
duration of flowering in the rain-
shield system was 22 days, as

opposed to 23 days in the
standard cultivation system.
Although  the three  years’

implementation of the examined
system of blackberry cultivation
made no impact on the duration of
the flowering phenophase,
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Te/NIHoCTTa Ha peHodasa Ha uUbp-
TeX, 3a Hayaslo Ha ub(Tex ca oT-
YyeTeHN pas3/IMYHN gatu npes pas-
NIMYHUTE TOAVHUN Ha N3CNefBaHeTo.

Mpu aHanu3npaHe Ha faHHU-
Te CcBbp3aHn C eHopasza Ha
3peeHe npu naofoBe OT U3CNen-
BaHMsA COpPT ce YCTaHOBW, Ye Hali-
PaHHOTO Haya/lo Ha 3peeHe ce
cny4ysa npe3 2012 npun cuctemata
3a 3awmTa oT Abxa (10" tonn), B
CpaBHEHME C Hal-KbCHOTO — MNpes3
2013 npu cTaHgapTHaTa cuctema
(21®" onun). Hayanoto Ha 3peeHe
npy KbNUHOBUTE MJ1I040BE, B YC/0-
BUS Ha pas/IMyHN CUCTEMM Ha
oTrnexgaHe, npes TPUTOA4MLLOTO
n3cnefBaHe e cpedHo B nepuoga
mexagy 157 wu 17" wnn. Hai-
KpaTkaTta (peHodhaza Ha 3peeHe
Ha nsioga e otyeteHa npe3 2012
npu CcTaHgapTHata cuctema Ha
oTrnexpaHe (34 gHW), B CpaBHe-
HWe C Hal-Abarata npoAb/KUTEN-
HOCT Ha (hbeHocpasara npu cucrte-
MaTa 3a 3awuTta OT AbX[A npe3
2011 (39 pgHn), kato cpepHarta
NPOLB/HKNTENTHOCT Ha Tasu peHo-
haza npu pgBete cuctemn Ha
oTrnexaaHe Bb3nu3a Ha 37 AHW.

Ynotpebara Ha cuctema 3a
3awuTa oT AbXA Npu oTrnexnaHe
Ha KbMUHW HAMA B/IUAHWE BbPXY
npoab/KUTENIHOCTTA Ha (hasarta
Ha 3peeHe Ha n/oja.

Tabnuua 3 nokasea pe3ynTa-
TUTE OT wu3cnefBaHUTe Bereta-
TUBHW napameTpu, T.e. 6poi
N30bHKM OT XpacT N anameTbp Ha
CTbO6M0TO NpU pa3INYHUTE CUCTe-
MW Ha oTrnexaaHe, HabnoaasaHu
B nepuoga Ha nu3cnegsaHe.

different dates of flowering onset
were recorded in different years of
the study.

By analysing the data related
to the ripening phenophase in the
fruits of the examined cultivar, it
was established that the earliest
onset of ripening occurred in 2012
in the rain-shield cultivation
system (10" July), as opposed to
the latest onset occurring in 2013
in the standard cultivation system
(21% July). The average onset of
blackberry fruits ripening in the
conditions of different cultivation
systems over the three years of
study was recorded in the period
between 15" and 17" July. The
shortest fruit ripening phenophase
was recorded in 2012 in the
standard cultivation system (34
days), as opposed to the longest
duration of the phenophase
occurring in the rain-shield system

in 2011 (39 days), with the
average duration of this
phenophase in both cultivation

systems amounting to 37 days.

Implementation of the rain
shield system in blackberry
cultivation made no impact on the
duration of the fruit ripening
phenophase.

Table 3 shows the study
results for the vegetative potential
parameters, i.e. the number of
shoots per bush, as well as the
cane diameter in the function of
different  cultivations  systems
observed during the study period.
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Tabnuua 3. BnugHue Ha MeToga Ha OTr/1eXxgaHe BbPXY BeretatmBHuTe
napamMeTpu Ha KbMMHOB COPT ,,YayvaHcka 6ecTpHa*

Table 3. Effect of cultivation techniques on parameters of vegetative potential of
blackberry ‘Cacanska Bestrna’

Bpoii cTb61a

Pasmep Ha cTbbna

O6paboTka 3a xpact Cane dimensions
Treatment Number of canes ObnxnHa Jeb6envHa
per bush Length (cm) Thickness (mm)

MeTtoau Ha oTrnexpaaHe/ Cultivation techniques (A)

C-ma npoTuB AbXA, 448+ 0,21 a 467,91 + 16,26 a 15,68+ 0,45a
Rain-shield
CraHpgapreH/Standard 392+0,19b 420,01 £16,28 b 16,30+ 0,43 a
MognHa/Year (B)
2011 3,69+0,15a 384,18 +1296¢c 14,27+0,38¢C
2012 3,89+£0,16 a 520,96 + 10,62a 17,55+0,38a
2013 505+0,28Db 426,74 +£20,39b  16,15%+0,52Db
MeToau Ha oTrnexaaHex NoguHa / Cultivation techniques x Year (A x B)
2011 3,95+£0,27c 414,77 £19,08b 13,89+ 0,60 a
C-ma npoTuB AbXA, 2012 4,29+0,20b 530,22 £ 18,24 a 17,05+ 0,26 a
Rain-shield 2013 519+045a  45874+3048c  16,10+093a
2011 3,43+0,08d 353,60+10,40d 14,64+048a
CraHgapreH/Standard 2012 3,41+0,12d 511,71 +10,31a 18,05+0,70 a
2013 4,92+0,35a 394,73 +2368b 16,20+0,54 a
ANOVA
A 0 0 ns
B 0 0 O
AxB 0 0 ns

CToHOCTUTE BBbB BCSAKA KOSIOHA CieBaHu OT cblyaTa OykBa HAMAT 3HaYMMa passmka
npu P < 0,05 4Ypes3 TtecT 3a MMHMMasIHa 3Ha4ynma pasnvka LSD test.

Ns: HAMa 3HaYNMMn

Values within each column followed by the same letter are not significantly different at

the za P < 0,05 by LSD test.
ns: non significant.

BapnaunoHHuAT aHan3 no-
KasBa, Yye OpOAT Ha W3ObHKM 3a
XpacT N Ab/HKMHATa Ha CTbO/10TO
e MNOB/INSAH CTaTUCTUYECKU, KaKTO
OT nokasaresiute 3a U3MeH4YMBOCT
(cnctema u roguHa Ha oTriexaa-
He), Taka U OT TAXHOTO B3auMMO-
felicTBue, [oKaTo eAMHCTBEHOTO
3Ha4YMMO BUSAHWE BBLPXY Aname-
Tbpa Ha CTb06/10TO, OKasBa roau-
HaTta Ha n3cnepBaHe.

CpegHunat 6pont cTtbbna 3a
KbMUHOB XpacT Bapupa Mexay

The variance analysis
reveals that the number of shoots
per bush and the length of the
cane was significantly statistically
influenced by both variability

factors (system and year of
cultivation), as well as their
interaction, whereas the only

significant impact on the cane
diameter was that of the year of
study. .

Regarding the number of
canes per blackberry bush, the
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3.41 wn 5.19. 3HaunTenHo no-
ronsiMm Opoiri M3OLHKM 3a XpacT e
yCTaHOBEH Mpu cuctemara 3a
3awmta  OoT abxa (4.48), B
CpaBHEHMe CbC CTaHgapTHarta
cuctema Ha oTrnexpgaHe. Lo ce
oTHacs [0 roguHata Ha
nscnegBaHe, Hau-ronsm cpegeH
6poi cTtbbna 3a xpacT e
yctaHoBeH npe3 2013 (5.05),
KOETO € 3HauuTesIHO noBeye B
cpaBHeHne ¢ 2011 n 2012. Hai-
MasTbK 6poil cTbbna e Habnwaa-
BaH npe3 2011 (3.69). MNpe3 Tpute
roguHN Ha m3cnegsaHeTo, GpPoAT
Ha cTbbnara npu KbNUHOB COPT
"YauyaHcka 6ecTpHa" ce yBenuua-
Ba NOCTOSAHHO. CpefHuAT 6pol u
CpefHVAT gMamMeTbp Ha U3LbHKU-
Te Mpu KbMUHOB cOPT "HauyaHcka
6ecTpHa" ca Cxo4HU C pesyntaTtu-
Te nocoyeHn ot MiletiCc et al.
(2006) 3a cbLma copT U ycrnoBua-
Ta Ha M3TouHa Cobpbousa. Colmte
aBToOpy noco4ysaT ABa MbTU MNO-
HMCKa CTOMHOCT 3a cpegHata
Ab/DKMHA Ha CTb610TO, B CpaBHe-
HWe C pe3ynTatuTe OT HacToAlla-
Ta cTatus, KOeTO BEPOSATHO e
pe3yntat OT Mo-6s1aronpuATHU
€KOJIOTMYHM YCNOBUS 3a OTI/Iex-
[aHe Ha KbMMHM B pernoHa Ha
Yayak, Kakto M OT HMBOTO Ha
N3Mos3BaHUTe arpo W  Mnomo-
TEXHONIOTMYHN  Mepkn. B cBoe
n3cnefBaHe Ha  HMBOTO  Ha
agantauus Ha OCeM KbIMNUHOBU
copta ("Apanaxo”, "bnek Catun",
"Yepokmn", "Yectbp TopHnec",
"OupKcTeH TopHnecc”, "Ixbm60",
"HaBaxo" u "Jlox Hec) KbMm
arpoekosIorMyHNTE  YCNoBUSA  Ha

average value was in the range
between 3.41 and 5.19. A
significantly larger number of
shoots per bush was established
in the rain shield cultivation system
(4.48), compared to the standard
system of cultivation.
Contemplated by the year of
study, the largest average number
of canes per bush was established
in 2013, (5.05), which was
significantly more compared to
2011 and 2012. The smallest
number of canes was observed in
2011 (3.69). During the three ears
of the study, the number of canes
in the Cacanska bestrna
blackberry cultivar was on a
progressive increase. The average
number of canes and the average
value of the cane diameter
determined in the Cacanska
Bestrna blackberry cultivar are
comparable to the results stated
by Mileti¢ et al. (2006) for the
same cultivar and growing
conditions of Eastern Serbia. The
same authors reported a two times
lower value for the average length
of cane, compared to the results of
this paper, which is probably a
result of the more favourable
ecological conditions for cultivation
of blackberry in the Cacak region,
as well as the level of applied
agro- and pomo-technical
measures. In their study of the
level of adaptation of eight
blackberry  cultivars  (Arapaho,
Black Satin, Cherokee, Chester
Thornless, Dirksen Thornless,
Jumbo, Navaho and Loch Ness) to
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Typuma (AHatonus), Eyduran et
al. (2008) ycrtaHoBsABaT 4ye cpepn-
HUAT 6pol n3abHkM e 10.35, cpea-
Hata Ob/DKMHA W [guaMeTbp ca
CbOTBETHO 226.51 cm 1 17.34 mm.

CpefHuTe  CTOWHOCTM  3a
Ab/DKMHATa Ha KbMUHOBOTO CTbLO-
no ca B rpaHnymte mexay 353.60
n 530.22 cm n gnameTsbp Mexay
13.89 u 18.09 mm. 3HaunTenHu
pa3/iku ca yCTaHOBEHU B cpefHa-
Ta [Ob/DKMHA Ha CTbbNoTO 3a
pas3/IMyHUTE CUCTEMWU Ha OTI/IEX-
[aHe, KaTo Hal-ronsama Ob/hknHa
Ha cTbbnoto (467.91 cm) e
HabnogaBaHa npu cuctemara 3a
3awmTa oT AbXA. He ca oTyeTeHu
3HaunUTeNIHN pas/iMku B pasmepa
Ha AuvameTbpa Ha CTb6/10TO, B
3aBMCUMMOCT OT cucTemara Ha
oTrnexpaHe. Haii-ronemute cpeg-
HA CTOWHOCTM 3a [Ab/DKMHA U
AvameTbp Ha KbMMHOBOTO CTbHO/10
ca oryeTeHu npe3 2012 (520.96
cm; 17.55 mm), KoeTo e 3Hauyu-
Te/IHO MoBeYe B CpaBHEHME C
2011 » 2013. Han-Huckute cpea-
HW CTOMHOCTM Ha Te3n BeretTaTus-
HA napamMeTpy ca YCTaHOBEHMU
npe3 2011 (348,18 cm; 14,27
mm). LLlo ce oTHacAa fo edoekra Ha
B3aUMOZEeNCTBME MexXay cucrema-
Ta Ha oTrnexaaHe u rogvHara Ha
oTrnexpaaHe, Hau-ronamara cpeg-
Ha Ab/MHKMHA Ha CTbOM0OTO €
yCTaHOBEHa Mpu cuctemara 3a
3awmTa  OT Abxa npe3 2012
(530.22 cm), gokato Hai-HucKaTta
CTOMHOCT Ha TO3X napameTbp €
HabnogaBaHa npu craHfapTHa
cucteMa Ha oTrnexaaHe npes
2011 (353.60 mm).

agro-ecological  conditions  of
Turkey (Anatolia), Eyduran et al.
(2008) established that the
average number of shoots was
10.35, with the average cane
length and diameter of 226,51 cm
and 17,34 mm, respectively.

The average values of the
blackberry cane length and
diameter were in the range
between 353,60 and 530,22 cm,
i.e. between 13,89 and 18,09 mm.
Significant differences were
established in the average length
of the cane in the different
cultivation system, with the bigger
length of the cane (467.91 cm)
being observed in the rain-shield
cultivation system. No significant
differences were recorded in the
size of the cane diameter relative
to the different cultivation systems.
The largest average values in the
blackberry cane length and
diameter were recorded in 2012
(520.96 cm; 17.55 mm), which
was significantly higher compared
to 2011 and 2013. The lowest
average values of these
parameters of the vegetative
potential were determined in 2011
(348,18 cm; 14,27 mm). In the
interaction effect of the cultivation
system and year of cultivation, the
highest average length of the cane
was established in the rain-shield
cultivation system in 2012 (530,22
cm), while the lowest value of this
parameter was observed in the
standard system of cultivation in
2011 (353.60 mm).

121



CToiHOCTUTE Ha AbJiKMHaTa
M [gunaMeTbp Ha CTbbM0TO Ce
yBennyasatr npe3 2011 n 2012,
npegu ga ce noHwxkat npes 2013.
N3KMUNTENHO  HUCKUTE  3UMHU
Temnepatypu npes 2012, sapupa-
wn mexagy -9.2°C u -21.8°C,
BOOAT [0 3abaBsAHe Ha pacTtexa
Ha cTbbs1aTa, KOeTo OTroBaps Ha
pesyntatute Ha Atila et al. (2006)
n Eyduran et al. (2007), cnopep
KOUTO napamMeTpuTe Ha BeretaTuns-
HMA MOTeHUWasi Ha KbhuHata
Bapupart B 3aBUCUMOCT OT copTa 1
arpoekosiorMyHnTe YyCcnoBusa npes
BereTalMoHHUA nepuog. Pesyntatu
OT MpegulHO n3cneaBaHe NoTBbP-
XJaBaT BapvpaHeTo B napameTpu-
Te Ha BeretaTtuBHUA NOTeHUMan Ha
KbNuMHaTa, CrpAMO arpoekosiorny-
HuTe ycnosust (MiSi€ and Nikolic,
2003; Gercekcioglu and Esmek,
2005) n npunoxeHaTta cuctema Ha
otrnexpaHe (Goulart, 1991).

n3BO4M

Mo Bpeme Ha TPUroAMLLHMA
nepuopg Ha uicnegsaHe, cuctema-
Ta Ha oTrnexgaHe Ha KbMUHN CbC
3awmTta OT AbX[4 OKa3Ba CTUMY/N-
paLlo Bb3AelncTBme BbpXy nscnea-
BaHUTe BeretaTtMBHM NapamMeTpu
6poil cTbb6/1a 3a XpacT U Ab/KMHA
Ha cTbbnaTta, KaTo He ca Habnwaa-
BaHN 3HaAY MW pas3fiMkn B Aname-
Tbpa Ha CTbOMOTO, B CpaBHEHME
CbC CTaHAapTHaTa cuctema.

BNAITOOAPHOCTU

HacTtosaweTo u3cnegsaHe e
yacT oT npoekT Ne 31093, koiTo €
ouHaHcpaH oT MUHUCTEPCTBOTO

The values of the cane
length and diameter increased in
2011 and 2012, before decreasing
in 2013. The period of extremely
low winter temperatures in 2012
ranging between -9.2°C and
-21.8°C resulted in a slow-down of
the cane growth, which
corresponds to the findings of Atila
et al. (2006) and Eyduran et al.
(2007), stating that the parameters
of blackberry vegetative potential
tend to vary depending on the
cultivar and agro-ecological
conditions during the vegetation
period. The result of the previous
research confirm the variability of
the blackberry vegetative potential
parameters relative to agro-
ecological conditions (MiSi¢ and
Nikoli¢, 2003; Gercekcioglu and
Esmek, 2005) and cultivation
system applied (Goulart, 1991).

CONCLUSIONS
During the three years of the
study, the rain-shield system of

blackberry cultivation made a
stimulating impact  on the
examined parameters of the
vegetative potential, i.e. on the

number of canes per bush and the

length of canes, whereas no
significant differences were
observed in the cane diameter,

compared to the standard system.
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Water-efficienty technologies to create optimal
conditions for microirrigation raspberries
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7 "Shose Bankya" Str., 1331 Sofia, Bulgaria

PE3IOME

MannHuHata e BaxkHa Ky/ntypa 3a
Bbnrapus, nopagu HeliHata BMCOKa Npo-
OYKTUBHOCT W UKOHOMUYecKa eqieKkTuB-
HOCT OT oTrnexpgaHeto 0. PasxoabT Ha
BOJA 3a HanosBaHe Ha Ta3u Kyntypa
MOXe [la ce Hamanu upe3 BbBexnaHe Ha
epeKTMBHM  MeToAM W TeXHOJsIoruu.
MuvKpoHanosiBaHeTO e LUMPOKO M3NoN3BaH
MeToZ, nopagu CrnocobHocTTa My 3a
e(PeKkTMBHO KOHTpO/IMpaHe npolecute Ha
JocTaBsHe Ha BoZa A0 pacTeHuATta. lNpes
nepuoga 2012-2013 rognHa ca ussbpLue-
HNW  eKcnepuMeHTasIHu  u3cnefaHua ¢
Ma/IMHOBO HacaxjeHue copt “JlionnH’
cb3gageHo npe3 2011r. B palioHa Ha
CochuiickoTo none B kB. “UenoneuyeHe”
BbpPXY U3NYXEHO KaHeNeHo ropcka,
cxemaTa Ha 3acax/jaHe Ha MasIMHOBOTO
HacaxgeHue e 3,0x0,50m. Pa3rnegaHu ca
ABa onuTa: NbpBU ONUT - MNOAMNOYBEHO
KarnkoBo HanosiBaHe Cb4YeTaHO C MUKPO-
AbxayBaHe (npunara ce cnepoben wiu
paHO CYTPUH) U MOANOYBEHO KAarkoBO
HanosBaHe, BogoocurypssaH ¢ 100%
nosiInBHa Hopma W BTOPU OMUT - YeTupwu
pa3NnYHM XapakTepUCTUKA Ha NOJSIMBHUTE

SUMMARY

The raspberry is an important crop
for Bulgaria given its high productivity and
hence good economic results of its
cultivation. The use of water for irrigation
can be decreased by the introduction of
efficient methods and technologies.

Microirrigation has been widely used
because of the ability to effectivity control
the processes in the irrigation plantation.
During the period 2012-2013 year were
carried out the fields experimental studies
with raspberry crop variety "Lulin" created
in 2011 in the region of Sofia field in
"Chelopechene”, on leached chromic

luvisols scheme of planting raspberry
plantation is 3,0x0,50m.

The treatment studies include two
experiments: first - subsurface

dripirrigation (SDI) with micro sprinkler
system (use to afternoon or early
morning), with 100% irrigation scheduling
and second experiment - four different
characteristics on irrigation dripline 1. PE
¢ 16 mm, |,=0,30m, q,=1,6l/h; 2.PE ¢ 16
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Tpbbonpoeoam 1. PE ¢16 mm, Lx=0,30m,
Qx=1,6l/h; 2. PE 16 mm, Lx= 0,30m, Qy
= 2l/h; 3. PE ¢lémm, Lg=0,50m,
Q«=1,8l/h; 4. PE p16mm, Lx = 0,75m, Qy
= 1,8l/h Hain-Bucok gobue e noay4veH npu
n3nosi3aHe Ha MNOAMOYBEHO KankoBO Ha-
nosiBaHe CbyeTaHO C MUKPOAbLXAYBaHe C
XapakTepucTUKM Ha nonmeHUTE Kpuna PE
h16mm, L¢ = 0,30m, Qy = 2l/h oT 875-1000
kg/da. Jo6MBBT NoOMy4eH Mpu HanosiBaHe
e 3,5 0o 5 nbTn No-BMCOK B CpaBHEHUE C
HEenosIMBHNA BapuaHT.

MocTurHaTute npes roauvHUTE pe-
3y/Tatv nokaseaT, Ye KankoBo HarnosiBaHe
CbUeTaHO C MUKPOABXAYBaHE HA Ma/IUHN
umMa nonoxuteneH edekr. PasxoauTe 3a
Cb3/laBaHe Ha HacaxJeHWeTo npu nosame-
HMW YyCNoBUA Ce Bb3CTaHOBABAT npes
TpeTaTa roguHa.

KntouoBn  aymu:  NoAnoyBeHO
KarnkoBO HarosiBaHe, TMOJIMBEH PEeXUM,
MaU/IMHK, U3MY)XEHO KaHeneHo ropcka
noysa, 4o6uB

YBO/

OCHOBHUTE MaJIMHONPOU3BO-
AVUTenHn paioHn B Bbarapus ca
MECTHOCTUTE C HaJMOpcKa BUCO-
ynHa Hag 500-600m, c no-BNaxeH
KNUMaT, CEBEpPHO W3/I0XKEHNE Ha
cnabo [0 CpefHO Hak/IOHEeHM
TepeHu. [loaxoadawin  NOYBEHO-
KIMMaTWUYHM YCNOBMSA 1MMa B paino-
HUTe Ha TposH, TeTeBeH, bBepko-
Buua, BenuHrpag w gp. [pes
nocnefHnTe rogMHN ManuHarta He
ce pasBuBa MHOro nobpe, nopaau
3a4ecTuInTe BMUCOKM TemnepaTypu
no Bpeme Ha MacoBOTO njaogoAa-
BaHe npe3 meceLuuTe 1011 N aBryct
pocturawm go 40°C, koeto Boau
[0 WMN3CbXBaHe Ha nnojoseTe WU
nosisata Ha 6esm netHa. Jluncea U
OHa3M BMCOKa Bb3AyLlHa Bax-
HOCT, MNPV KOATO ce noJslyyasaT

mm, 1,=0,30m, g, =2 I/h; 3.PE ¢16mm,

L=0,50m, qx =1,8l/h; 4.PE c¢16mm,
Ik=0,75m, Qk =1,8|/h
The highest vyield is obtained by

subsurface drip irrigation PE c¢16mm,
L=0,30m, qx =2l/h with microsprinkler
875-1000kg/da.

The yield obtained by irrigation is 3.5 to 5
times higher compared to non-irrigated
option.

The results achieved under years
with varying precipitation show that drip
irrigation with microsprinkler of
raspberries has positive effect. Costs of
establishing the plantation under irrigation
conditions recover in the third year

Key words: subsurface drip

irrigation, irrigation scheduling, raspberry,
leached chromic luvisols, yields

INTRODUCTION

The main raspberry
production regions in Bulgaria are
the areas of altitude above

500-600m, more humid climate,
facing to north of slight to medium
slope. There are appropriate soil
and climate conditions in the areas
of Troyan, Teteven, Berkovitsa,
Velingrad, etc.

In the recent years the raspberries
do not develop very well because
of the more frequent high
temperatures during the fruiting
period in July and August reaching
up to 40°C, which results in
withering and  white  spots
appearance. The high air humidity
is missing at which the optimal
guality and quantity yields can be
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ONTUMaJIHN KOIMYECTBEHN U Ka-
yecTBeHu p[o6usu. lNpe3 nocnepn-
HUTE TOAMHN Ce HaoXuxa PemMOoH-
TaHTHUTE COPTOBE, KOUTO MOXe Aa
ce OTriexpar Ha no-masnika Hapg-
MOpCKa BMCOYMHA, HO U Npu TAX ce
Habnogasar Te3n  nNpobnemu.
[obuBnTe Ha COpTOBETE HE OTro-
BapAT Ha noteHuuana um. lNopagm
ropecrnomeHaTute npo6semn OT
0COOEHO 3HaYEHNEe e onNnTuMm3npa-
HETO Ha BOAOBbL3AYLUHUA PEXUM
3a nojslyyaBaHe Ha YCTOWYMBU
[o6vBM OT MasivHu. TlonyyeHute
[O cera pe3yntatu OT wu3cneg-
BaHWATa W HaTpynaHUAT MpPaKTu-
Yyecku onuT HeABYCMUC/IEHO NoKas-
BaT, 4Ye KarkoBOTO HanosiBaHe e
Hal-nogxoaswara TexHos0rMs 3a
HanosiBaHe. (KymaHos, 2003;
MeTkoB 1 gp., 2007; Kupesa n gp.,
2013). VikoHomMuATa Ha Boga npw
KankoBOTO HarnosiBaHe B CpaBHe-
HMe C NOBBLPXHOCTHOTO e 40-60%
(MetkoB n ap., 2007; KymaHoOB u
ap., 2008; Cetin and Ugan, 2015).
Pesyntatnte Ha KymaHoB un Aap.,
2008) nokasear, 4e 3aryoute Ha
BOJa OT M3NapeHneTo Mno Bpeme Ha
NMONIMBKWN, NPU MUKPOHANOABaAHETO
ca CblLUecTBeHa 4acT OT BoAopas-
Xxof4a U e HeobxoauMOo YCbBBbP-
LLeHCTBaHe Ha NoJIMBHMSA NnpoLec.
OcHoBHaTa UuUen Ha wuscnepg-
BaHeTO € M3NuTBaHe M YyCTaHOBS-
BaHe Ha edekta Ha MUKpPOHa-
nossBaHeTo (KankoBO HarnosiBaHe —
noAnoYBEHO KarnkoBO HamnosBaHe 1
noAnoyYBeHO CbyeTaHO C MUKPO-
AbXAyBaHe) BbpXy pas3BUTMETO U
NPOAYKTMBHOCTTA Ha Ma/lMHU B
YyCNOBUA Ha ONTUMasIHO BOAOOCHU-

obtained. In the last vyears
remontant varieties has become
spread which may be cultivated at
lower altitude but for them also
such  problems have been
observed.

The vyields of varieties do not
correspond to their potential.
Because of the problems
mentioned above, it is of highest
importance to optimize the water
and air regime in order to get
sustainable vyields of raspberries.
The research results obtained up
to now and the practical
experience gained explicitly show
that the drip irrigation is the most
appropriate technology for
irrigation (Kumanov, 2003; Petkov
at el., 2007; Kireva et al.,, 2013).
The water saving in drip irrigation
in comparison with the surface
irrigation is 40-60% (Petkov et al.,
2007; Kumanov et al., 2008; Cetin
and Ugan, 2015). The results of
Kumanov at al., 2008 show that
the water losses from evaporation
during watering for micro irrigation
are a considerable part of water
consumption and it is necessary to
improve the irrigating process.

The main purpose of study is
testing and establishing the effect
of micro-irrigation (drip irrigation —
subsoil drip irrigation and subsoil
irrigation combined with
microsprinkling) on the
development and productivity of
raspberries under the conditions of
optimal  water  supply and
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rypsiBaHe ” ONTUMU3MPaHe Ha
XapakTePUCTUKNTE Ha MNOJINBHUTE
Kpuna.

MATEPVAT N METOON

3a nocturaHe Ha nocTtase-
HUTE Uenn u pellasaHe Ha OCHOB-
HUTE 3ajayn Ha wuscnegBaHuATa
npes nepunoga 2012-2013 roguHa
ca W3BbPLLUEHN eKCnepuMeHTasTHU
n3cnefaHus ¢ Ma/IMHOBO Hacax-
peHne copt “/lloniMH” cb3aafeHo
npe3 2011r B paioHa Ha Codimii-
CKOTO nosie B KB. “YenoneueHe”
BbpPXY M3NYXEHO KaHesieHO ropcka
nouysa. PasrnegaHu ca gsa onuta
c nnowy, 828m?, koiiTo BK/ItOUBAT NO
8 pepa c AbkuHa 36m, cxemarta
Ha 3acaxjaHe Ha Ma/IMHOBOTO
HacaxgeHve e 3,0x0,50m.

3a paspeluaBaHeTo Ha nocrta-
BEeHUTe 3ajauuM CcMme pasrnefav
[ABa onuTa.

MbpBM onNuT

OnnTbLT e 3a/l10kKeH U
n3BegeH Nno Metoda Ha Abarure
napuenku B [ABa BapuaHTa Ha
pa3/iMyHN Ha4YnHK 3a HanosiBaHe C
Nno YeTnpu NOBTOPEHUA C Ab/DKNHA
36m. XapakTepuctukute Ha no-
NINBHUTE KpW/ia 3a KarnkoBo Hanos-
BaHe ca PE ¢ 16mm, l,= 0,50m,
gk=21/h.

MbpBK BapnaHT -
[MognoyBeHO KamnkoBO HarnosBaHe
CbYeTaHO C MUKPOAbLXAyBaHe —
100% nonusHa HopMma.

BTopu BapnaHT -
[MognoyBeHO KankoBo HanosiBaHe —
100% nonveHa HopMa HopMa.

BTopu onut

MbpBn BapuaHT — 100 %

optimization of watering wings
features.

MATERIAL AND METHODS

To achieve the set goals and
to solve the main issues of studies
in the period 2012-2013
experimental investigations were
performed with raspberry planting
of variety “Lulin™ created in the
area of Sofia Field in district
Chelopechene on liched chromic
luvisols (FAO clasification). Two
experiments are considered on
area of 828m? that consists of 8
rows of 36m length, the planting
scheme of raspberry plantation is
3,0x0,50m.

For the resolution of the tasks
we have examined two experiments.

First experiment

The experiment is set and led
according to the long parcels
method in two variants of different
irrigation ways with four
replications each of 36m length.
The watering wings features for
drip irrigation are PE ¢ 16mm,
Ik:O,SOm, qk=2I/h.

First variant — Subsurface
drip irrigation combined  with
microsprinkling —

100% rate of application

Second variant — Subsurface
drip irrigation — 100% rate of
application

Second experiment

First variant — 100% rate of
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nonueHa Hopma (PE ¢ 16 mm,
Ik:O,30m, qk=1,6I/h)

BTopu BapuaHT — 100 %
nonueHa Hopma (PE ¢ 16 mm,
1k=0,30m, gk =2 I/h)

TpeTn BapuaHT — 100 %
nonueHa Hopma (PE ¢ 16 mm,
Ik:O,SOm, Ok :1,8|/h )

YeTBbpTHN BapuaHT — 100
% nonveHa Hopma (PE ¢ 16 mm,
Ik:O,75m, qk=1,8I/h)

N3nnTaHu ca yeTupu LBOWKM
NOSIMBHN  Kpuia C  pas/iuyHu
XUApaBfiMyHU NnokKasaTesiv.

Onntute ca u3BegeHu no
6/10KOBNSI METO[, B YeTUpU MOBTO-
peHua no net MeTpa u oxpaHa oT
ABeTte cTpaHu no 8m. lNonueHUTE
Kpuna ca pasnosiokeHu Ha Abi-
6ounHa 0,10m [0 Ma/IMHOBOTO
HacaxeHue.

MeTeoposiorMyHun ycroBus

OcHOBHUTE hakKToOpW, KOUTO
nMaTt pellasallo 3HavyeHve 3a
oTrnexaaHe Ha Kyntyparta ca:

- Temnepartypa Ha Bb3gyxa

- BaJ1eXU

CTOHOCTM Ha TemnepartypaTa
Ha Bb3ZyXa Ha OTKPUTO Ce u3mep-
BaT uenoroguwiHo B 7, 14 n 21 yaca
N ce U34ncnsaBa cpefHoAeHoHoLara
Temnepatypa no dgopmyna 1:

tep=(t7+t14+2.121)/4 (°C)

Banexute ce otumtar ot
pasnosioxeHata Ha TepuTopuaTa
Ha ONWTHOTO none YesnoneyeHe
kbMm WIMA3P «H. TllywkapoB»
MeTeopoIorMyHa nsowagka uesno-
roAuLLHO.

®eHonornyHu HabnwaeHns

applicaton (PE ¢ 16 mm,
Ik:O,30m, qk=1,6I/h)

Second variant — 100% rate
of application (PE ¢ 16 mm,
lk=0,30m, qx=2I/h)

Third variant — 100% rate of

application (PE ¢ 16mm, [,=0,50m,

gk=1,8l/h)
Fourth variant — 100% rate of
applicaton (PE ¢ 16 mm,

Ik:O,75m, qk=1,8I/h)

Tested four pairs of wings
irrigated with different hydraulic
characteristic.

The experiment is led
according to the block method in
four replications of five meters
each and protection on both sides
of 8 m each. The watering wings
are placed at depth of 0,10m to the
raspberry plantation.

Meteorological conditions

The main factors that have
crucial influence on the cultivation
of crops are:

- air temperature

- precipitations

The temperature values of
outdoor air are measured full year
at 7, 14 and 21h and the average
24-hour temperature is calculated
using formula 1.

(1)

The precipitations are reported
full year by the meteorological site
located in the experimental field
territory Chelopechene to Institute of
Soil Science, Agrotechnologies and
Plant Protection N. Pushkarov.

Phenological observations
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deHonornyHnTE Un3cnenBsa-
HMA 3anoysaTt OT BTOpaTa roguHa
cnef 3acaxaHeTo Ha MaslMHUTe
M ce npoBexpgar npes uenua
BeretaunoHeH nepuof: OCHOBHU-
Te dpa3n Ha pas3BuUTE Ha MasIVHU-
Te ca yCwieH pacTex, UbpTex u
3peeHe Ha nnojoBeTe.

OnpepensHe NnosIMBHUTE
HOPMU N BPEMETO 3a HarnosiBaHe

[MonnBHUTE HOpPMWU 3a noAa-
AbpXaHe Ha npegnosvBHa BNax-
HOCT 80%I[1MNB B Haya/0TO Ha
Beretauma un kpaa n 85-90% I1rB
npes nepuvoga Ha MacoB UbMTex
n nnogofasaHe 6e m3yucneHa no
dopmynarta 2:

m = [10H.a.(dT oT MNIMB — &1 np. BA1.)].K.

KbAeTo, m — TO0/IeMNHa Ha
nosveHarta HopMa B mm; O —
o6eMHa NAbTHOCT Ha no4ysarta B
g/cm®; H — 4bN604MHA Ha aKTUBHUS
nouseH nnact B m (H = 0,60 m); oT
ot [MNB - npegenHa noJscka
BnaroemHoct B %  cnpamo
abCoMTHO CyXOTO Terno Ha
noysata; OT Np. BA,  —
npeanosivBHa B1TXXKHOCT Ha
noysata B % crnpssMo abCcOIIOTHO
CyxOTO Tersio Ha noysata; K —
Koe(puuueHT Ha pegyumpaHe Ha
nosMBHata  Hopma, oTumTaLl,
3aeTtata OT pacTeHuATa N/oLw, B
1da npu KankoBoO HarnosiBaHe.
Mpe3 5-10 gHM ca B3UMaHu
KOHTPO/IHO MNO4YBEeHM npobu oOT
BapuvaHTa HanoasaH ¢ 100%
nosvBHata Hopma, 3a pja ce
npocnegasa  AuHamukata — Ha
B/IaXKHOCTTa Ha noysarta.

The phenological studies
begin on the second year of
raspberries sowing and are carried
out during all vegetation period.
The main phases of raspberries
development are rapid growing,
blooming and ripening of fruits.

Determining irrigation norms
and watering time

Irrigation of raspberry when
is 80% of FC soil water content at
the beginning of the growing
season and the end and of

85-90% FC during the mass
flowering and  fruiting was
calculated using the formula 2:

(2)

where, m - size irrigation norm in
mm; o — bulk density of the soil in
g/cm® H — depth of the active soil
layer in m (H = 0,60 m);

ot of FC — field capacity limit in %
of absolute dry weight of the soil;

ot — soil moisture in % of absolute
dry weight of the soil;

K — coefficient of reducing
irrigation norm, considering the
area occupied by plants in 1da
under drip irrigation.

The soil moisture was
controlled by taking soil samples
every 5-10 days from variants with
100% irrigation, in order to monitor
the dynamics of soil moisture.
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[o6us. Jo6unBbT Ha
MasIMHUTE ce onpejens B 4YeTupu
NMOBTOPEHNA 3@ BCEKN BapuaHT B
kg/da. Ctatuctuyecka obpaboTtka
Ha [aHHUTe OT efHOaKTOpHMUSA
MOJZICKW ONUT ca M3BbPLWKX [0
ANCNEepPCUOHHUA aHa/IM3 3a [a ce
YCTaHOBW TAXHATa [LOCTOBEPHOCT
3a BCsSKa OnuTHa roguHa.

WNHcTanaymnte 3a
noANOYBEHO KarnkoBO HarnosiBaHe 1
MUKPOLbXAYBaHE Ha MaslMHUTE
ca CaMOCTOATEeNIHNW U ce ynpas-
naBaT OT KOMaHAeH Bb3esl, KOWTO
B3VMa BoJa OT Hamupallms ce Ha
20m coHpaxeH KnageHeu,

WHcTanaumnaTa 3a nognoyse-
HO KarnkoBO HarnosiBaHe ce CbCTOou
oT 1 nonmBHa GaTepus C pasmep
36 x 23m. PasnpeaenntenHuar
TpBO6ONPOBOA € C Ab/MHKMHA 23mM U
€ 13nb/iHeH oT PE Tpbou o50mm.
OTKNoOHeHNATA 3a MOJIMBHUTE KPWU-
na ca U3NbJ/IHEHW C BOLOB3EMHO
OTK/IOHEHWE C MOHTMpPaHO niacTma-
COBO CnupaTesiHO KpaHye 3a camo-
CTOSAITE/THO BK/IOYBAHE M U3K/HOY-
BaHe (PyHKUMOHMpPAHETO Ha Kpuia-
Ta. barepuata uma 8 6p. kpuna c
AbKMHa 36m.

Kpnnata Ha wHcTanauuata
3a MUKpoAbXAyBaHe ca obopya-
BaHM C 5 6posA AbXAOBasIHM ana-
paTtn (Kpbr), pasnosioXeHn B eauH
pen B cpefjara Ha bGartepusata Ha
pasctosaHve 6m einH OT [pyr.
Anapatute ca MOHTUPaHW BbPXY
MEeTa/lHN CTOMKM C BUCO4YMHA
1,20m oT TepeHa u ca pasnosio-
XEeHN Taka, 4ye fga uMma Mb/HO
3acTbnBaHe Ha KOHTypuTe B
HanosBaHNA MacuB. TexHuyec-

Yield. The yield of
raspberries is determined in four
replications for each variant in
kg/da. Statistical data processing
of single - field experience are
performed by the dispersion
analysis to determine their
credibility for each test year.

Installations for subsurface
drip irrigation and micro sprinkling
systems of raspberries are
autonomous and managed by a
command unit that takes water
from 20m drilling well.

The installation for subsoil
drip irrigation consists of 1
irrigation battery of size 36x23m.
The distribution pipeline is 23m
long made of PE pipes of p50mm.

The branch lines for watering
wings are made with water intake
branch having turn-cock mounted
for individual turning off and on the
wings function.

The battery has 8 wings 36m long.

The wings of micro sprinkling
installation are equipped with 5
spraying units (circle) placed in
one row in the middle of the
battery at a distance of 6m from
one another. The units are
mounted on metal stands that are
at height 1,20m above the terrain
and are placed so that there is full
contour overlapping in the plot
irrigated.
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KNTe XapakKTepuUCTUKMU Ha AbXAO0-
Ba/IHUTe anapatu ca: ,Naan Dan”,
nbned kpur mogen 502-H c
yepBeHa Aro3a, neout 220I/h npu
Hanop 1,8-2,0atm. PaanycbT Ha
pasnpbckBaHe e 6,0m. [NosiMBHUTE
Kpunata ca nosioXeHW BbB BCEKU
pen 40 pacTeHuATa Ha obn6ovnHa
okosio 0,12-0,15m B noysarta.

PE3SYJITATU N OBCBbXOAHE
HauanoTto Ha BeretauusTa npu
Ma/IMHUTE 3ano4yHa npe3 BToparta
[eceTAHEBKA Ha Mecel, MapT, a

npes TpeTata [JecefjHeBKka Ha
CbLUMAT Mecel, 3arnoyHa dpasara Ha
aKTUBeH pacTex. Hayanoto Ha

UbgTexa 3anoyHa B HayasloTo Ha
Mecel, (OHW U MpukIyBa npes
nbpBaTa AecefHeBKa Ha M. O/W.
Cnep Kkpas Ha ubTexa, 3anoyHaxa
6eputoutTe Ha ManuHuTEe. MacoBuAT
nepuog Ha njaogojasaHe 3anoyvyHa B
HayasIoTo Ha M. aBrycT U MPOLbIIKU
[0 BTOpara [JecefHeBKa Ha M.
OkTomBpM (4O nNbpBaTa CraHa)
(Tabnuua 1).

The technical features of spraying
units are — Naan Dan full circle
type, model 502-H with red nozzle,
220l/h  flow rate at head of
1,8-2,0atm. The spraying radius is
6,0m. The watering wings are
placed in each row to the plants at
depth of about 0,12-0,15m in the
soil.

RESULTS AND DISCUSSION

The beginning of vegetation
for raspberries began in the
second ten-days of March, and in
the third ten days of the same
month the phase of active growth
started. The blooming started at
the beginning of June and ended in
the first ten days of July. After the
end of blooming the raspberries
picking started. The mass fruiting
period started at the beginning of
August and continued until the
second ten days of October (up to
the first frost) (Table 1).

Tabnuua 1. XapakTepuctmka Ha oeHodha3nTe Ha pasBuUTUE Ha MaJIMHM 3a palioHa

Ha CocdpuiickoTo none 2012-2013r.

Table 1. Characteristics of phenophase development of raspberries in the region

of Sofia field 2012-2013

Havano Ha | AKTuBEH Lindhrex/Blooming anqqupa3yB§He
logvHa| Beretauusi | pacrtex Ripening of fruit
Year | Beginningto | Rapid Hauasno Macos Kpaii Hauasno Macos Kpai
vegetation | growing | Beginning | Mass fruiting End Beginning | Mass fruiting | End to ripening
2012 15.03 22.03 27.05 15.06 30.06 31.07 15.08 25.10
2013 20.03 30.03 5.06 20.06 06.07 26.07 10.08 10.10
FAO56 74179 81/89 147/156 166/171 181/187 | 212/207 227/222 298/283

MeTeoposiormyHnTE yCcroBua
Ha eKcnepyMeHTa/IHUA nepuog,

OcCHOBHUTE hakTOopKU, KOUTO
nuMmaT pelwlaBallo 3HayeHne 3a
Nnpon3BOACTBOTO Ha Ma/lMHU ca
Temnepatypa Ha Bb3gyxa MU

Meteorological conditions in
the period of experiment

The main factors of crucial
importance for raspberry
production are the air temperature
and the precipitations fallen.
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nagHanTe Basiexu.
Banexwute ca eanH ot nnmu-
Tnpawmte paktopm 3a nonyya-
BaHe Ha pobwusa. MNopaan TaxHaTa
HepaBHOMEPHOCT MNpe3 BpemMe Ha
BEretaunoHH1A nepuog ce Haso-
XN, Kato 3aAb/DKUTENIHO Mepo-
npuaTne npuniapaHe Ha HanosiBa-
He, 3a Cb3faBaHe Ha ONnTUMasiHU
YCNOBMKSA 3a pa3BuUTME Ha Ky/nTypa-
Ta. [lo oTHOWeHWe Ha Kosim4yec-
TBOTO Ha MagHanuTe Basexu 3a
nepuoga anpun-centemsepu 2012r.
n 2013r. ce xapakTepusupar kKaTo
MHOI0 Cyxu C 006e3MneyeHOCT Ha
dhakTopa Banex B MHOrorogmLl-
HaTa nopeguua 87,0% u 80,0%.
Cymarta Ha BasiexuTte 3a BereTa-
LMOHHUA nepuog, anpui-centeMBpu
3a 2012r. (245mm) e ¢ 46,3mm
nnn ¢ 19,0% no-Hucka oT cpefHo-
MHororoguwHata 3a nepuoga
1962-2012r., a 3a 2013r. cymata
Ha Banexute (260mm) npes
BEretaunoHH1A nepuog Ha KynTy-
puta e ¢ 85,0mm wam ¢ 33% no-
HUCKa OT cpefHOMHOroroguiHara
3a nepuoga 1963-2013r.
FoANWHMAT Xo4 Ha Temnepa-
Typata Ha Bb3gyxa Ha [jafieHo
MACTO € MpaBonponopLMOHaIHO
Ha TemnepaTypaTa Ha no4ysarta u
B/INSie BbPXY CKOPOCTTa Ha NpoTu-
yaHe Ha XW3HeHWTe npouecu B
pacTteHusaTa, B T.4. BbpPXY MHTEH-
3MBHOCTTa Ha poTocuHTE3aTa.
Pasrnexgame 50 roauwHa
peanua OT AaHHW 3a TemMneparty-
paTa Ha Bb3Ayxa Ha OTKpMTO 3a
nepuoga 1962-2013rogmHa. loan-
HuUTe 2012 n 2013 roguMHu ca c
o6esneveHoct 1,36% un 5,36%,

The precipitations are one of
the limiting factors for vyield
obtaining. Because of their
irregularity during the vegetation
period we were forced to apply
irrigation as a mandatory measure
in order to create optimal
conditions for the crops growth.

With respect the amount of
precipitations fallen, the periods
from April to September, 2012 and
2013 are characterized as very dry
with availability of precipitation
factor in the long-term yearly
series of 87,0% and 80,0%. The
amount of precipitation for the
vegetation period of  April-
September 2012 is by 46,3mm or
19,0% lower than the long-term
yearly average for the period
1962-2012, and for 2013 the
amount of precipitations (260mm)
during the vegetation period of
crops is by 85,0mm or by 33%
lower than the long-term yearly
average for the period 1963-2013.

The annual variation of air
temperature at a given location is
directly proportional to the soil
temperature and influences on the
rate of life processes in the plants
including on the photosynthesis
intensity.

We consider a 50-year series
of data for outdoor air temperature
for the period 1962-2013. The
years 2012 and 2013 are of
probability 1,36% and 5,36%,
which defines them as very warm.
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KOETO Xapakrtepusupa roanHuTe
KaTo MHOro Ttonsu. Pasnpepene-
HMeTO Ha TemnepaTtypuTe no Ae-
CeTAHEBKM M Meceun 3a Bereta-
UMOHHMA nepuod 3a nepuopa
2012-2013r. ca pgageHu B
Tabnuua 2 n durypa 1.

KakTto ce Bmxpga oT rpadukm-
Te Ha (Purypa 1) Han-BMCOKM
CpefHOLEHOHOWHM Temneparypu
ce HabGnwgasaT npe3 meceuute
01N U aBrycT, KOeTo cbBnaga c
KputnyHarta pasa Ha pasBuTve Ha
ManuHara. CpegHute Temneparypu
n3mepeHn B 14 yaca pocturat [o
35-42°C, KOeTO CbLIECTBEHO B/Msie
BbpPXY pasBUTUETO Ha Ky/nTyparta.

The temperature distribution by
ten-day period and months in the
vegetation period for 2012-2013
are given in Table 2 and Figure 1.

As it is seen from the
graphics in Figure 1 the highest
average 24-hour temperatures

were observed in July and August
which coincides with the critical
phase of raspberry development.
The average temperatures
measured at 14 h increase up to
35-42°C, which  considerable
affects the crop development.

Ta6numua 2. MeceuHn cyMu Ha CpeAHOAEHOHOLLHN TEMNepPaTypn Ha Bb3ayxa B °C
B ONMMUTHOTO NoJsie B YenoneuveHe npe3 BereTauMoHHNSA NePUO Ha MaJIMHUTE
Table 2. Monthly amounts of average air temperatures in °C in the experimental
field in Chelopechene during the vegetation period of raspberries

Meceu/ToanHa v \% Vi VI VIl IX 0O6uo
Month/Year Total
2012 336,0 | 457,3 | 679,5 | 763,3 | 710,3 | 564,3 | 3510,7
2013 349,5 | 519,0 | 585,8 | 654,5 | 711,8 | 480,3 | 3300,9
1962-2013 - - - - - - 3014,9
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®ur. 1. CpeiHOAEHOHOLLHM TeMMepaTypu Ha Bb3ayxa no gecetaHesku B (°C) 3a
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Fig. 1. Daily average air temperatures in a ten-day periods (°C) for the growing

season of raspberries for 2012-2013
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BeretaumaTa Ha Ky/ntypata ca
HepaBHOMEpPHO pasnpeneneHu,
KOETO Ha/loku peamsnpaHe Ha
NMONIMBKWN Npe3 BeretaunoHHUA ne-
puog Ha KyntypaTta. B Havanoto
Ha BeretaumsaTa npu dopmMmupaHe
W HapacTBaHe Ha HOBM JuCTa
Bnarata e 6una pgocrarbyHa 3a
HOPMasIHOTO pa3BUTME Ha KYNTy-
pata M npes To3u nepuos He ca
peanu3npaHu nonueku. pe3 me-
ceL, HoHM Korato 3arnoysa UbdTe-
XbT Ha Ky/ntypata ca peaninsu-
paHu ABe NoMBKW, TbiA KaTto npes
TO3MW Mecuy, ca nagHasim camo
12,0mm AabXg , KONTO e 6un
HegoCTaTbyH 3a pasBUTMETO Ha
MasiMHUTEe. MeceuuTte onn, asryct
N cenTtempu ca MHOroO Cyxu, KaTo
O6LLOTO KO/IMYECTBO Ha nagHanu-
Te Baslexn 89mm, kaTo HaW-
MaJsIKo ca npe3 m.aBsryct (27,0mm)
n m.centemspu (23,0mm). [Mpes
TO3W nepuopg, Korato npoTuya u
Hal-akTMBaHata ¢ha3a OT pasBu-
TUETO Ha Ky/nTypata — MacoBO
nnogofasaHe ca peanusvpaHu
Ha-ronsam 6por NOAMBKN.

3a 2013r. npe3 nbpeaTta
JeceTAHeBKa Ha Mecel, anpun ca
nagasav noyTn exenHeBHO KPaTKo-
TpaliHm Banexm oT 1,6mm Ao
18,6mm. CymapHo nagHanus
Ba/siIeX OT 32,2mm U Ha/myHaTa
noyBeHa BJ/I&XXKHOCT ca [ocCTaTbu-
HW Ja ce ocurypu Bnarata B
KOpeHoobuTaemus cnon Ha manu-
HUTe npe3 Mecel anpwun. [pes
MeceL, Mali cymapHuTe Basiexu ca
37,8mm. Hai-mHOro Banexu ca
nagHanu npe3  Mecel,  HHU
150,8mm., kaTo npes3 TpeTtaTa Ae-

during vegetation of raspberries
were unevenly distributed that
forced us to irrigate the crop
during its vegetation period.

At the beginning of vegetation
when new leaves form and grow
the moisture in soil has been
sufficient for the normal
development of raspberries.

In June, when the blooming
began, two irrigations were carried
out as in this month only 12,0mm
of rain fell that was insufficient for
the raspberry development.

July, August and September were
very dry and the total amount of
precipitations fallen were 89mm,
the minimum was in August
(27,0mm) and in September
(23,0mm). During this period when
the most active phase of raspberry
development is in course — the
mass fruiting, the biggest number
of watering was carried out.

In 2013 for the first ten days
of April almost every day rain from
1,6mm to 18,6mm fell for short
time. The total amount of
precipitations was 32,2mm and the
available soil moisture was
sufficient to ensure the humidity in
the root layer of raspberries in
April.

In May the total amount of rainfall
was 37,8mm. The biggest amount
of rain fell in June 150,8mm,
during which 90,0mm were in the
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ceTgHeBka ca nagHasv 90,0mm.
Mecel, aBryct ce XapakTepusupa
KaTO MHOro Ccyx C nagHanu
Ba/IeXn 6,3mm. npe3 TpeTaTta
jeceToHeBKa Ha CbLnA Mecew,.
lMpe3 mecey, cenTemMBpWn ca nagHa-
nn obuwo 6 6pos Banexu ¢ obuo
kKonnyecteo 20,30mm. [JaHHUTE 3a
BaUIeXWTE NO [eCeTAHEBKU U Mece-
UM 3a nepuoga Ha Beretaums ca
nokasaHu B Tabnuua 3 n durypa 2.

third ten days of the month.
August was very dry with rainfall of
6,3mm in the third ten days of the
same month.

In September it rained only 6 times
of total amount 20,30mm. The
data for precipitations by ten days
period and months are given in
Table 3 and Figure 2.

Ta6r||/|u,a 3. MeceuHun CyMN Ha BaJiexmnte B ONMMTHOTO MOJie B YenoneuveHe npes

BeretaynoHHnA nepmnog Ha MaJimHuTe

Table 3. Monthly precipitation in the experimental field in Chelopechene
during the vegetation period of raspberries

Mecey/TognHa | IV v Vi Vi [ v IX | O6wo
Month/Year Total
2012 38,2 101,9 12,0 38,2 | 274 | 27,4 245,1
2013 32,2 37,8 150,8 12,6 6,3 20,3 260,0
1962-2013 - - - - - - 345,0
100 100
920 90
50 80
70 £ 70
- ¥
g 50 § 40
0 30 A
30 — 20 A
20 +— 10 A
1Z-|_I|_|”|“ Tl Tl I|"|m_||"|m ||.|||T ° |‘u‘m |‘u‘n| |‘u‘u| Ju‘m |‘n‘m |‘n‘u
anpun maii 1oHM onu asrycT Lmemsp anpun mait 1OHU tonm asnycT [centemsp
NePUOA Ha BereTaimna nepvog, Ha BereTauys

dur. 2. PasnpegeneHve Ha BasiexuTte No AeceTAHEBKM B (mm) 3a nepuoja Ha
Beretauus Ha masimHuTe 3a 2012-2013 rognHu
Fig. 2. Distribution of precipitation in a ten-day periods (mm) for the growing

season of raspberries for 2012-2013

Pe3yntatn ot nbpBu onut

OT aHasiM3a Ha MeTeoposio-
TMYHUTE YCMOBUA € BUAHO, u4e
npes uscrnegsaHUTe roguHUTE ce
nposiBsiBa XapakTepHOTO 3a Hallu-
Te KIMMaTUYHW YCNOBUA NATHO
3acywaBaHe. To npoTuya npes
MeceunTe HW, AN U aBrycrT.
ToBa OKasa CbLOTBETHO OTpaxe-

Results of the first experiment

It is seen from the analysis of
meteorological conditions that
during the studied vyears the
summer drought occurred that is
typical for our climate conditions.
The drought is usual in June, July
and August. This affects the
evapotranspiration of raspberries,
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HMe BbpXy eBanoTpaHcnupaumnsata
Ha MavHUTe, BbPXYy HelHaTta
NPOAYKTUBHOCT U OCOGEHO BBHPXY
HeobxogMMocCTTa OT HanosiBaHe.
MakcumanHutTe Temnepatypu ca
BMCOKM, MNpW KOeTo 3a pja ce
n3berHe TemnepaTypHuUst CTpec ce
npenopbyBa MUKPOABXAYyBaHe 3a
perynupaHe Ha MUKpokIMmaTa Ha
OTKPUTO, a HanosiBaHeTo e 3a4b/l-
XUTENIHO MeponpusTre.

MonneeH pexunm

CpaBHeHO e noAnoyBeHo
KarkoBO HarnosiBaHe C noAnoyYBeHo
KarnkoBo HarosiBaHe CbyeTaHo C
opocuTesIHM NoSvMBKWN. Peanniun-
paH e nonmeeH pexunm cbc 100%
nonmeHa Hopma. OCo6eHO BaHM
ca nonvMBKUTE MO BpeMe Ha 3pee-
He Ha nnogoBeTe, KONTO Nepuof,
npogw/nkaesa 2,5-3,0 meceua — ot
HayasiI0TO Ha aBrycT 40 HayasioTo
Ha mMeceL, OKTomMBpuY (NagaHeTo Ha
nbpBa cnaHa). MNMpu MHOro cyxure
2012 n 2013 roanHu npes3 nepuo-
[a Ha aKTuBHa Beretauus ca pea-
NN3MPaHn  OpPOCUTENIHU  MOJINBKU
(3a nogobpsiBaHe Ha MUKPOKINMa-
Ta) upes AbxayBaHe npe3 3-4 oHU
Cc nonueHa Hopma 2-3m®da B
nepuop oT ABa vaca, KbCHO Beyep
WNn paHo cyTpuH. lNpe3 BereTa-
LMOHHMSA Nepuog Ha Kyntypara ot
Mai fO cenTeMBpW B 3aBUCMMOCT
OT MnokasaTe/iMTe Ha MoyBeHarta
B/I2XKHOCT Ce peasim3mpaxa CbOT-
BETHO N0 19 n 20 6pos NOAMBKKN C
nonueHa Hopma 9,5-9,4m°da, 3a
NOAMNOYBEHO KarnkoBO HanosiBaHe
3a 2012-2013r. (Tabnuua 4).

its productivity and the need of
watering.

The maximum temperatures were
high and in order to avoid the

temperature stress it is
recommended to apply
microsprinkling to regulate the
outdoor microclimate and the

irrigation should be a mandatory
measure.

Watering schedule

We compare subsoil drip
irrigation with joint subsoil drip
irrigation and sprinkling watering.
The watering schedule was carried
out with 100% irrigation rate. The
watering during fruit ripening is of
essential importance and this
period continues for 2,5-3,0
months — from the beginning of
August until the beginning of
October (the first frost
occurrence). During the very dry
years 2012 and 2013, in the period

of active vegetation, irrigations
were carried out  through
sprinklings  (to  improve the

microclimate) every 3-4 days with
irrigation rate of 2-3m®%da within
two hours late in the evening or
early in the morning. During the
vegetation period May-September
of raspberries depending on the
soil moisture indicators, 19 and 20
irrigations  were carried out
respectively, of irrigation rate 9,5-
9,4m°/da, for subsoil drip irrigation
in 2012-2013 (Table 4).
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Tabnuua 4. bpol NOMNBKM N MNOSIMBHM HOPMKU MNpU ONUT MbPBM 3a nepuoga

2012-2013r.
Table 4. Counts irrigation and watering rates at first attempt for the period
2012-2013
BapuaHT/Variant Bp. nonuekun | Mon.HopMa Han. Hopma Banexw
Number Irrigate norm | Total irrig. norm | Precipitation
irrigation m®/da m®da Mm
100 % nonveHa Hopma 2012 rog, 19 9,5 181,0 245,1
100% rate of application 2012
100 % nonveHa Hopma 2013 rog, 20 9,43 188,6 260,0
100% rate of application 2013
CpepHo 3a 2012 — 2013 rognHu 19 9,4 185,0 252,6
Average for 2012 — 2013

BpoAT Ha nonvBkuTEe MU
cpefHuTe MNOJIMBHM HOPMW WU MpU
ABETEe ONUTHM TOAUHM ca MNoYTU
e[lHaKB/, HO ce pa3s/imyaBaT Cb-
LLleCTBEHO NO pasnpefeneHneTo
Ha  NOMIMBHUTE  HOpPMK  npe3
nepnoauTe Ha Beretauus, B 3aBu-
CUMOCT OT (ha3uTe Ha passuTtue
Ha KyntypaTta (eBanoTpaHcnupa-
uuaTa), M nagHanutTe Basiexwu,
KakTo ce Bmxga ot durypa 3 He ca
aHa/IorTNYyHN. YCTaHOBEHO e, u4e
M3NCKBaHMATA Ha MasMHata KbM
Bnarata B rno4ysarta ca no-rosiemu
OT HayaNoTo Ha njaofoAaBaHeTo
[0 npubupaHe Ha MKOHOMWUYECKU
edpekTUBHNA f06MB, Nopaamn KOeTo
Ce Ha/10ku1 nojasaHeTo Ha MnoJsimB-
KW C No/MBHa Hopma cpepHo 5-8
m®/da (15-25/m npu cxema Ha
3acaxjaHe pasCTofiHMe Mexay
peposete 3,00m. m wWupnHa Ha
nenyata ¢ masimam 0,80m) npes 2-
4 [OHW, a B HayasiotTo Ha
Beretauus, korato nMctHara maca
BCE Ollle e Masika U B Kpad Ha
Beretauus, korato CcpegHoAeHO-
HOLHNTE Temnepatypn Hamass-
BaT, C NonnBHa Hopma 10-15m®/da
(30 I/m) npe3 10-15 gHw.

The number of irrigations and
the average irrigation rates during
both experimental years are
almost the same but there is
substantial  difference in the
distribution of irrigation rates
during the vegetation period
depending on the phases of
raspberry development (evapo-
transpiration), and precipitations
fallen, and it can be seen in Figure
3 that they are not similar. It has
been established that the
raspberry needs for moisture in
the soil are bigger in the beginning
of fruiting until the gathering of
economically efficient yield which
forced applying of irrigation with
irrigation rate of 5-8m%da in
average (15-25l/m for the scheme
of planting with distance between
rows of 3,00m and with of
raspberry strips of 0,80m) every
2-4 days, and in the beginning of
vegetation when the leaf mass is
still not big, as well as at the end
of vegetation when the average
24-hour temperatures decrease,
with irrigation rate of 10-15m®da
(30 I/m) every 10-15 days.
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[obus: OT peanuanpaHute
MOJIMBHU PEXUMM Hal-BUCOK [0-
6uB npe3 2012r. ce nonyun npu
NMOAMOYBEHO KarkoBO HanosiBaHe
CbyeTaHO C OPOCUTESTHU NOJIUBKN—
580kg/da, kaTo 3aBULLIEHMETO Ha
nobusa e ¢ 18% cnpsimo noanoy-
BEHO KankoBO HanosiBaHe 6e3
opocuTesiHa nonmeBka. J[oOuBbT
npes 2013r. e no4ytm [ABOEH,
3al0TO0 Ma/IMHOBOTO HacaxneHue
e 3acageHo npe3 2011r. v npes
2012r. He popmupa ontumasieH
[obus 3a coprta JllonuH” (Hama
Heobxogmmara rbctota Ha naoao-
JaBawy n3gbHkM). MNpu peanvsu-
paHeTo Ha OpoCUTENHUTE NOJIUBKU
cnepg macosute 6eputbn KbCHO
cnenoben He ce Habnwgasalle
HapaHsiBaHe Ha MaJsIMHOBUAT M0/,
WNn nucTaTa, a naogoBeTe cTaBa-
Xa no-egpu M Mo-COYHWU, B CpaB-
HEeHVe CbC HanosiBaHe camo C
NMOAMOYBEHOTO KarnkoBO HarnosiBa-
He (Ta6nvua 5). Mpu onTuManeH
NMOMIMBEH PexuMm, Npu nossara Ha
CyxoBeuTe, KOUTO ca XapakKTepHu
3a npepbasikaHckua knumat Ha Ofll
LdernoneyeHe” ce Habnopasatr be-
N1 NeTHa 1 NenHeHe Ha NaojoBeTe.

Ha Ta6nvua 5 e npeacraseH
ocpefHeHus 0obuB OT MaulMHU 3a
nepuoga 2012-2013r. B kg/da kak-
TO ¥ cTarucTnyeckata obpabotka
MO OTHOLIEHME Ha BJIMSAHNETO Ha
HanosiBaHeTO Bbpxy Hero. OT Ha-
npaBeHuTe CTaTUCTUYECKU U3YKUC-
JIEHNs ce YCTaHOBW, Ye HemnosvB-
HWS BapuaHT ce oT/Inyasa Cbluec-
TBEHO OT ApyruTe BapuaHTu.

Yield: the applied irrigation
schedule in 2012 with both subsoil
drip irrigation and sprinkling
watering resulted in the highest
yield — 580kg/da, with vyield
increase of 18% compared to the
subsoil drip irrigation  without
sprinkling watering. The vyield in
2013 was almost two times bigger
because the raspberry plantation
was planted in 2011 and in 2012
the optimal yield of Lulin variety
was not achieved (there was no
required density of fruit giving
sprouts).

When sprinkling irrigations were
applied after the mass gathering
late in the afternoon, no damage
of raspberry fruits or leaves was
observed, and the fruits were
larger and juicier compared to the
case of only subsoil drip irrigation
(Table 5). For optimal irrigation
schedule when hot wind occurs
which is typical of the submountain
climate of EF Chelopechene, white
spots and sticky fruits were
observed.

In Table 5 the average yield
of raspberries during the period
2012-2013 is given in kg/da, as
well as the statistical calculations
with respect to the irrigation effect
on it. It has been found from the
statistical calculations made that
the variant of irrigation lacking is
quite different from the other
variants.
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Tabnuua 5. PesynTtaTty oT cTtatnctuyeckata o6paboTka Ha JaHHUTe Ha fo6uBa Ha
ManimHu 3a nepuoga 2012 un 2013 rogmHa npu nognovYBeHO KarnkoBO HanosdsaHe C
OPOCUTESTHU NOJSIBKU 1 NOAMNOYBEHO KArNkKoBO HanosBaHe

Table 5. Results of statistical processing of yield data of raspberries for the
period 2012 and 2013 under subsurface drip irrigation to sprinkler irrigation and

subsurface drip irrigation

[Jo6wus/Yeild Pasnky cnpsaMo BapuaHT Vs
BapwnaHTt/Variant 2012 rog Differences from variant V3"
Kg/da kg/da % JokasaHocT
Proven difference

Voln.H.loo%no,qn. + 580 430 262,5 ++
OPOCUTE/THU MOJIUBKK
V,'n.H. 100% nogn. 475,6 325,58 197,25 +
V3" HenonveeH BapuaHT 160 St 100 St

GD 5,=264,29 kg/da; GD 14,= 400,38 kg/da; GD o.15= 643,61 kg/da

BapwuaHT/Variant Jo6us/Yeild Pa3nvky CnpaMo BapuaHT Vs
2013 ropg Differences from variant V5"
Kg/da kg/da % JokasaHocT
Proven difference
Vo' M.H.100% nogn. u 1008 778.0 338.26 +++
OPOCUTE/THU MOJIUBKK
V,'n.H. 100% noAn. 840 610.0 265.21 +++
V' HenonveeH BapuaHT 230 St 100 St

GD 5,,=42,06 kg/da, GD ;4=63,72 kg/da, GD 0,1%— 102,44 kg/da

BapnaHTbT HanossaH ¢ 100%
NnosIMBHa  HOpMa  NOAMOYBEHO
KankoBO M OPOCUTESNIHWN MOJIUBKUN e
C Aobpa A0Ka3aHOCT Ha pasnKu-
Te npn p=1%. BapnaHTbT Hanos-
BaH ¢ 100% HanouTesnHa Hopma
npwn pasnosioXeHne Ha NnosIMBHUTEe
Kpuna noanoyYBeHO umMa OOMKHO-
BeHa [pgokas3aHocT npu p=5% wun e
oTb6ensaAsaH ¢ eanH + 3a 2012r.
[JaHHWTe OT  cTatucTuyeckara
ob6paboTka Ha [pgobuBuTEe npes
2013r. noslyyeHn npu NoANOYBEHO
KankoBO HanosiBaHe C OPOCUTE HU
MOMIMBKMN W MOAMNOYBEHO KarkoBO
HanosBaHe Npu efHakBU arpoTex-
HMYecTn AeVHOCTM nokassaT, 4e
BapuaHTUTe ce oT/in4aBart Cbluiec-
TBEHO, T.e. ca CTaTUCTUYECKN [0-
KazaHuW. Kato mepogaseH [o6uB

The variant with 100% irrigation
rate of both subsoil drip irrigation
and sprinkling watering is of good
validity for differences at p=1%.
The variant with 100% irrigation
rate for positioning of watering
wings under soil is of usual validity
at p=5% and is marked by + for
2012.

The data of statistical calculations
of yields in 2013, obtained for
subsoil  drip irrigation  and
sprinkling watering and with only
subsoil drip irrigation for the same
agrotechnical activities show that
these variants differ substantially,
so they are statistically proven.

As a reliable yield for optimal
ripeness of raspberry plantation
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npuv onTUMasiHa 3pAS0oCT Ha Masn-
HOBOTO HacaxieHue TpsbBa fa ce
cumTa gobusa ot 2013r.

Pe3yntatn ot BTOpU onut

3a pasnnyHuTe BUAOBE TPbL-
6onpoBoAn BpeMeTOo 3a nogasaHe
Ha cpegHara nonvMBHaA Hopma
CbOTBETHO e pasnnyHa ot 3h
50min 3a BapuwaHT BTOpM A0 9h
50min 3a BapuaHT 4YeTBbPTU C
pa3cTtosHMe  Mexay  OoTBopuTe
Ik=0,75m n qx=1,8I/h (Tabnnua 6).

we consider the yield in 2013.

Results of the second
experiment

For different types of
pipelines feeding time the average
irrigation rate is accordingly
different from 3h 50min for the
second option to 9h 50min to
version fourth with a distance
between holes Ik = 0,75m and gk

= 1,8l/h (Table 6).

Tabnuua 6. Bpoli NoOMBKNU, NOIMBHU N HANOUTENHU HOPMU, MO BapuaHTU Mpu

MausIMHKM 3a 2012-2013r.

Table 6. Number irrigation, watering and irrigation norms by variations in

raspberries in 2012-2013

BapwuaHT 2012r./Variant 2012 Bpoii Mon. Bpeme 3a Han.
NnosMBKM | HopMa | nonvBeka HopmMa

Number |Irrigation| Time for |Total irigat.
irrigate. norm irigation norms
6p./number| m®/da h/min m®/da
1. Var. PE p16mm, | ,=0,30m, q,=1,6l/h 19 9,4 4h 30min 185,0
2. Var. PE ¢o16 mm, |,=0,30m, q,=2,0l/h 19 9,4 3h 50 min 185,0
3. Var. PE ¢p16mm, I,=0,50m, q,=1,8l/h 19 9,4 6h 40 min 185,0
4. Var.PE ¢p 16 mm, |,=0,75m, q,=1,8l/h 19 9,4 9h 50 min 185,0

PasnnuuaTta B pascToaHUETO
Ha kankoobpasyBaTenute ca oka-
3a/1M BINSAAHWE BBbPXY MNOJTyYeHUTe
pobueu (Tabnvua 7). Hair-Bucok
poous 568kg/da (2012r.) n 875
kg/da (2013r.) ce nonyuymxa npwu
Tpbbonposog PE dpl6mm, ¢ pas-
CTOsIHME MexXAy Kankoobpasysarte-
nnte 1,=0,30m 1 n3Tnyawo BOAHO
KONIMYECTBO OT KankoobpaslyBa-
Ten qx=2,0l/h npn paboteH Hanop
latm, KOeTo pa3CcTosHMe MOXe Aa
ce cuyMTa Kato OnMTUMasIHO Mnpu
pasrnexagaHute BapuaHTtu. [lpu
HamasieHne Ha u3TMyawio BOAHO
KO/IN4eCTBO OT KankoobpasysaTer
gk=1,6/h  npn paboteH Hanop

Differences in the distance of
drippers are an impact on yield
(Table 7). The highest vyield
568kg/da (2012) and n 875kg/da
(2013) be obtained by pipeline PE
d16mm spacing between drippers
lk = 0,30m and leaking water
quantity of drip head qx=2,0l/h at a
working pressure latm, that
distance may be regarded as
optimal in consideration.

A decrease of leaking water
quantity of drippers gk = 1,6l/h at a
working pressure latm is slight
reduction in vyield by 33kg/da
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latm ce Hab6nwgaBa He3HauuTen-
HO HamaneHve Ha pgobusa cC
33kg/da (535kg/da - 2012r.) n c 35
kg/da (840kg/da - 2013r.) B
CpaBHeHWe TMpedHUss  BapuaHT.
Mpun yBennyaBaHe Ha pa3CToOsSHME-
TO Mexay KankoobpasyBaTenute
Ha 0,75m ce nonyyaBa Hamasie-
HMe Ha pobmBa Ha 450kg/da -
2012r n 680kg/da - 2013r., koeTo
e ¢ 21% (2012r.) n 22% (2013r.)
no-Maslko B  CpaBHEHMe C
lk=0,30m, qx=2,0l/h. HamaneHneto
Ha gobuBa M HaMasIeHOTO pa3Bu-
TMe Ha pacTeHusiTa BbB BUCOUYMHA
ce Ab/KM Ha HepaBHOMEPHOTO
HaBnaxHsiBaHe Ha nnoysarta B
KOpEHHOOOMTaeMnusi  C/Io  Npw
efHa 1 cbla NoamMBHa Hopma npu
pasNINYyHMTE Pa3CTOSHUSA Ha Kanko-
obpasyBarenure.

(535kg/da - 2012) and with
35kg/da  (840kg/da - 2013))
compared to the previous version.

By increasing the distance
between drippers of 0,75m was
prepared to a lowering of the yield
of 450kg/da and 680kg/da-2013,
which is 21% (2012) and 22%
(2013) less compared to Ik=0,30m,
gk=2,0l/h.

The decrease in yield and reduced
plant development in height is due
to the unequal wetting of the soil in
root systems layer at optimal
irrigation rate at different distances
of the drippers.

Tabnuuya 7. JobuBu ManinHu copT ,,JltonnH” 3a 2012-2013r.
Table 7. Yields raspberry cultivar 'Lulin’ in 2012-2013

BapwaHT - BTopu onut Yield Pasznuka/Difference % OTH. fobuB
Variant - Second experiment kg/da from Var 2 % relative yield
2012
1. Var. PE ¢p16mm, 1,=0,30m, gx= 1,6l/h 535 33 94
2.Var.PE tp16mm, Ik = 0,30m, qx = 2,0l/h 568 st 100
3. Var. PE ¢p16mm, | =0,50m, g x = 1,8l/h 479 98 84
4 Var...PE p16mm, |« = 0,75m, q « = 1,8l/h 450 118 79
2013
1. Var.PE ¢ 16mm, Iy =0,30m, gx=1,6l/h 840 35 96
2. Var. PE ¢ 16mm, Ix =0,30m, gk =2,0l/h 875 st 100
3. Var. PE ¢ 16mm, lx =0,50m, gx =1,8l/h 790 85 90
4. Var. PE ¢ 16mm, Ix =0,75m, qx =1,8l/h 680 195 78
[obusnte npe3 2012r. ca Yields in 2012  were

CbLECTBEHO MO-HUCKN C 61130
50% B cpaBHeHue ¢ 2013r., koeTo
ce Ob/HKM Ha pakTa, Ye Hacaxge-
HMEeTO e B NbpBara roguHa Ha
nnogogasaHe u He chopmupa
onTuManHusa gobus 3a Kyntypara.

substantially lower by nearly 50%
compared to 2013, due to the fact
that the plantation is in the first
year of fruiting and does not form
optimum yield for the crop.
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n3BO4U

AHaM3bT Ha NoJyyYyeHuTe
pe3yntatn OT MOJICKUTe eKcnepu-
MEHTW Nnokassear, 4e:

1. Ot peanu3npaHiTe NOJIB-
HA pexum Hali-BUCOK [06uB ce
noslyyn npu noAMNOYBEHO KarnkoBO
HanosiBaHe CbyeTaHo C opocuTes-
HM nonmekn — 1008kg/da, kato
3aBuULIEHNETO Ha pgobuea e ¢ 20%
CrpsAMO NOAMOYBEHO KamnkoBO Ha-
nosBaHe 6e3 opocsiBaHe. Peasnu-
3MpaHn ca 15 6posi opocuTesiHU
nosiMBKA C MOJSIMBHA Hopma 2-
3m®/da npes - 4aHu

2. Pasnnumnata B  pas-
CTOSIHUETO Ha Karnkoobpasysarte-
NnTe oOKasBaT B/NAHME BbPXY
nonyyeHmTe p[o6usu. Hali-BUCOK
nobus — 875kg/da e nonyyeH npu
Tpbbonposog PE ¢l6mm, c
pa3cTosiHe MeXay Kankoobpasy-
Batennte 1k=0,30m w”n wn3THMYaLLO
BOAHO KO/IMYECTBO OT Karnkoobpa-
3yBaten (x=2,0l/h npu paboTeH
Hanop latm.

3. [lpu yBennuaBaHe Ha
pa3CcTOSAHMETO MeXay Karnkoobpa-
3yBatenmte Ha 0,75m ce nony4yasa
HamasneHvne Ha gobusa Ha 680kg/da,
kKoeto e c 22% no-mMaJlko B
cpaBHeHue c 1,k=0,30m, gx=2,0I/h.

4. ManvHOBOTO HacaxjeHue
copt  JlwonuH’  3anodysa  Aa
peasM3npa onTuMasieH Ao6uB Ha
Tpetara roguHa OT 3acaxiaHeTo,
3aBULLEHNETO MYy CMpsAMO BToparta
rognHa e okosio 50%.

CONCLUSIONS

The analysis of results
obtained from the field experiments
shows:

1. The highest yield
obtained after the application of
different irrigation schedules was
for subsoil drip irrigation combined
with sprinkling ~ watering  —
1008kg/da, and the yield increase
is by 20% compared to the subsoil
drip irrigation without sprinkling. 15
sprinkling irrigations were carried
out with irrigation rate of 2-3m®da
every 3-4 days.

2. Differences in the
distance of drippers affect the
yield. The highest yield — 875kg/da
is obtained by pipeline PE ¢p16mm
spacing between drippers
Ik = 0,30m and leaking water
quantity of drippers gk = 2,0l/h at a
working pressure latm.

3. An increase in the
distance between drippers of
0,75m was prepared to a lowering
of the yield of 680kg/da, which is
22% less compared to Iy = 0,30m,
gk=2,0l/h.

4. The raspberry crop
variety "Lulin" began to realize
optimum yield in the third year of
planting the increase to his second
year is about 50%.
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PE3IOME

N3cnepBaHeTo e nposefeHo npe3
nepuoga 2013-2015 r B HacaxjeHune c pacTe-
HAA OT 5 copTa Kacuc, OTrexgaHu npu
NMOYBEHO-KNUMATUYHNTE YC/IOBUSI Ha OMUTHOTO
none npn OCXK3 CMONSAH, pasnosiokeHO Ha
1530 m Hagmopcka BucouyvHa. lNossarta, pas-
BUTUETO W Pa3npoCTPaHEHNETO Ha Kasmdop-
HWiCkaTa BblUKa ca NpocnefeHn Ypes U3Bbp-
LBaHe Ha pefloBHM BeretauuvoHHW Habnoge-
HVA BBLPXY /iMcTara, KNoHuTe 1 niogoBeTe.

YcTaHOBEHO e, 4ye pa3BuTWeTO W pas-
MPOCTPaHEHNETO Ha HENPUATENSA NPOTUYa pas-
JINYHO Npe3 OTAESIHUTE TOAWMHU Ha u3cnepBa-
HeTo kaTo npe3 2013 1 2014 ca oT4eTEHM No-
rosiemMy CTOMHOCTM Ha nokasaTenute. [NbpBaTta
JeceTAHeBKa Ha Mecel, IOHM U TpeTarta
JeceTAHeBKa Ha aBrycT ca 61aronpusaTHu 3a
pasBUTMETO Ha /fapBuTe OT NbPBOTO U
pecnekTMBHO BTOPOTO JIETHW MOKOSIEHUA Ha

KanndopHuiickaTa LLMTOHOCHA BblUKa
(Quadraspidiotus perniciosus Comstock).
OT npernegaHiTe  pacTeHusi  Ha

coptoBeTe “Silvergieters schwarze” n “Lissil”
28% n 30% OT TAX ca HanagHaTu, AoKaTo npwu
ocTaHanute coptose “Hedda”, “Titania” n “Ben
Tirran” cpegHVAT  NpPOUEHTOB  6poil  Ha
nopaseHunTe pacteHns e mexay 10 n 12.

SUMMARY

The study was conducted during the
period 2013-2015 with plants of blackcurrant
from 5 varieties grown in the soil and climatic
conditions of the Experimental Station of
Livestock and Agriculture in Smolyan, situated
at 1530 m altitude. Occurrence, development
and spread of California Scale are tracked
visually by making regular observations of
vegetation on the leaves, branches and fruits.

It is established that the development
and dissemination of pest occurs differently in
different years of study and in 2013 and 2014
are reported higher values of the indicators.
The first decade of June and the third decade
of August are favorable for the development of
the larvae from the first and respectively the
second summer generations of California
Scale (Quadraspidiotus perniciosus
Comstock).

From reviewed plants these of varieties
"Silvergieters schwarze" and "Lissil" are
infested to 28% and 30% respectively, while in
other varieties "Hedda", "Titania" and "Ben
Tirran" the average procental number of the
infested plants is between 10 and 12.
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Mpn un3BbpLIBAHE Ha KbCHU BereTa-
LUMOHHK Habnogenuns (cneq 10 Tm centemspun)
€ YCTaHOBEHO W3CbXBaHe Ha MoBe4eTo OoT
HanagHaTuTe fiMcTa, KIOHW 1 NpupacTtu, Oco-
6eHo npu coptoBeTe “Silvergieters schwarze”
n “Lissil".

Knwoyosu  gymu:
LLMTOHOCHA BbLLKA,
pasnpocTpaHeHune, Kacuc

yBO/,
KanudopHuiickata
HOCHa BblUKa

KanmcpopHuiicka
passuTue,

LWnTO-
(Quadraspidiotus
perniciosus  Comstock), Haun-
BPEOOHOCHUAT  HenpuaTten  oOT
BCUYKW LLIMTOHOCHN BbLUKK, Hanaga
Hal-CUNHO AGbMKaTa M Kpyluara,
HO ce cpewa K No npackosara,
yepelwlata, YepBEHO W YepHO
dopeHcko rpos3ge. Letute npuym-
HEHM OT Hes Hal-4ecTo ca nopg
doopma Ha HanykBaHe Ha Kopata
Ha cTbbnara, oTcnabBaHe Xu3He-
HOCTTa Ha pacTeHusATa, gedopmu-
paHe Ha K/JIOHUTe W nno[oBeTe,
M3CbXBaHe Ha K/OHWUTE W pacTe-
HuATa. BCuyko ToBa BOAM A0 CHU-
)XaBaHe Ha npogykuuaTa v Bnowa-
BaHe KayeCTBOTO Ha nnofoseTe
(Ferrari et al., 1989; Kosztarab,
1996; Alston et al., 2011; Besleaga
et al., 2009).

B 3aBMCUMMOCT OT panioHa wu
NPOAbL/DKUTENHOCTTA Ha Bereta-
LMOHHMA nepuog BblUkata passu-
Ba OT 2 [0 4 NOKOJIEHUS U 31UMyBa
Kato fnapesa OT NbpBa Bb3pacT
(lacob et al., 1979; Stanley, 1993;
Besleaga , 2008).

Mpun ycnosusAta Ha PyMbHUSA,
Caraman (2011) cbvo6buwaBa, u4e
Npy Kacuca BblUKaTa 3MMyBa Kato
AAUe NoA LWWMTYETO Ha XXEeHCKUTe
dopmm 1 passuBa 1 nokoneHue

When performing subsequent
observations of vegetation in the fall (after 10
September) is found dry most of the infested
leaves, branches and annual growth rates,

especially under varieties  “Silvergieters
schwarze" and" Lissil".

Keywords: California Scale,
development, distribution, blackcurrant

INTRODUCTION

The California Scale
(Quadraspidiotus perniciosus

Comstock) most injurious pest of
all scale insects infests most apple
and pear, but also occurs in peach,
cherry, red and black currants.

The damages caused by it
are most often in the form of
cracking of the cortex of the stems,
weakening the vitality of the plants,
deformation of branches and fruits,
dry branches and plants.

All this leads to a reduction in
production and a deterioration of
fruit quality (Ferrari et al.,, 1989;
Kosztarab, 1996; Alston et al.,,
2011; Besleaga et al., 2009).

Depending on the area and
length of growing season louse
evolves from 2 to 4 generations
and winters as larva first age
(lacob et al., 1979; Stanley, 1993;
Besleaga, 2008).

Under the conditions of
Romania, Caraman (2011) reports
that on blackcurrant louse winters
as an egg under the shield of the
female form and develops one
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rOANLLIHO.

Llenta Ha HacToAWOTO WU3-
cnejBaHe e fga ce ycTaHOBM cTe-
NMeHTa Ha pa3BuUTME 1 BPeAHOCT Ha
HenpuaTens no pacTeHusiTa Ha
Kacuc 1 Bb3 OCHOBa Ha ToBa fa ce
pa3paboTy cuctema oT Meponpus-
TVS 3a NpegoTBpaTsiBaHe HEroBOTO
pa3MHOXaBaHe U pasnpocTpaHeHue.

MATEPVANT N METOON

3cnepBaHeTo e npoBefeHO
npes nepunopa 2013-2015 roanHa B
HacaxgeHue c 5 copTta
(“Silvergieters schwarze”, “Lissil”,
“Hedda”, “Titania” n “Ben Tirran”)
OTINIexgaHu npu no4yBeHo-
KNUMaTn4yHUTEe YC/I0BUA Ha ONuT-
HOTO none Ha OCXK3 CwmonsH,
pasnosoxeHo Ha 1530 m Hagmop-
CKa BUCOYMHA.

[NosABABaHeTO, pasBUTUETO U
pa3npocTpaHeHneTo Ha Kanudop-
HUACKaTa LWWTOHOCHA BblUKa ca
npocnefeHn ypes U3BbpLUIBaHe Ha
pefoBHM BeretaumoHHu Haboge-
HMUA BbPXY J/MCTaTa, K/IOHUTE U
nfogoseTe M nocraBsHe Ha dhepo-
MOHOBM JfieHTU. OTyMTaHeTo Ha
lweTnte N mU3unucnaBaHe cTeneHTa
Ha HaHeceHuTe nospeau OT Hed ca
M3BbPLEHM NO MeToAaukaTa, Oonu-
caHa oT Muxainosa v gp. (1982).

PE3YJITATU N OBCBbXOAHE
PasBUTUETO U pasnpocTpaHe-
HUETO Ha Ka/ndoopHuiickaTa LWnTo-
HOCHa BblUKA MNPOTUYA Pas/IMyHO
npes OTAENHW TOAVHW W ToBa B
ronsaMa cTerneH e MpoAVKTYBaHO OT
KnuMaTuyHmuTe ycnosus. CbHYEBO-
To u Tonno Bpeme (T=25-30 °C),
KaKTO 1 MO-NPOAbLIKUTENHUAT Bere-

generation per year.

The aim of this study is to
establish the level of development
and harm the pest on plants of
blackcurrant and on this basis to
develop a system of measures to
prevent it from multiplying and
spreading.

MATERIAL AND METHODS

The study was conducted
during the period 2013-2015 in
plantation with 5 varieties of
blackcurrant ("Silvergieters
schwarze", "Lissil", "Hedda",
"Titania" and "Ben Tirran") grown
in soil and climatic conditions of
the Experimental Station  of
Livestock and Agriculture Smolyan,
located at 1530 m altitude.

The emergence,
development and distribution of
California Scale were followed by
making regular observations of
vegetation on the leaves, branches
and fruit and trough placing
pheromone strips. Reporting the
damage and calculate the degree
of damage inflicted by it are made
by the method described by
Mihailova et al. (1982).

RESULTS AND DISCUSSION

The development and
distribution of California Scale
passed differently in different years
and this is largely dictated by
weather conditions. The sunny and
warm weather (T = 25-30 °C), and
a longer growing season (214
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TaumoHeH nepvog (214 pgHu) npes
2013 roguHa 6naronpuATcTBaTt 3a
No-CWTHO  pasBuUTME U  MoBevye
NOPaXeHns OT HenpuaTens.

OT npernegaHuTe pacteHus
npn coprtoBete “(“Silvergieters
schwarze” n “Lissil” 28% 1 30% oT
TAX ca CbC cpegeH OGan Ha
nospega 0.64% wn 0.75% pokato
npun coptoseTe “Hedda”, “Titania”
n “Ben Tirran” NpoOLEHTOBUAT GPOii
Ha HanagHaTuTe pacTeHus e
mexay 10 n 12 npu cpefeH 6an Ha
nospeaa 0.21% n 0.23%.

MopaxeHnsaTa Hai-4yecTto ca
OT Tna gedpopmMupaHe Ha smcTa-
Ta, 0CO6eHO Ha Te3n Mo mnagute
K/IOHW, M30CTaBsAHE B pacTex Ha
npypactute wn pacTteHusATa, W3-
ApebHsiBaHe Ha ficTHarta netypa,
M3CbXBaHe Ha YacT WIn Uuenun
KMOHW,  M3CbXBaHe Ha Uuenu
pacteHus nnu xpactu (duypa 1).

days) in 2013 foster stronger
growth and more damage from
pest.

From surveyed plants in
varieties "Silvergieters schwarze"
and "Lissil" 28% and 30% of them
have an average score of failure
0.64% and 0.75%, while varieties
"Hedda", "Titania” and “Ben Tiran"
percentage number of the attacked
plants is between 10 and 12 with
an average score of 0.21% and
0.23% damage.

The lesions are most often of
the type of deformation of the
leaves, especially those of young
branches, abandonment in
increments of growth and plants,
grain refinement of the leaf lamina,
drying part of the branches, drying
of whole plants or shrubs (Figure 1).

®ur. 1. MoBpeneHN KIOHN N XpPacTy Ha Kacuc oT KaIMpopHMIACKa LUMTOHOCHA BbLUKa
Fig. 1. Damaged branches and bushes of black currant from California Scale
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B paioHa Ha CmoNnsH npu
BUCOKOM/IAHNHCKUTE YC/NOBUA Ha
ONUTHOTO MNOJIe BblUKaTa pasBuBa
oT 1 A0 2 NOKONEeHWUA TOAULLHO U
3umyBa KaTo fiapsa. Pa3BuTueTo
Ha 2 TMOKoNeHua Ha roauvHa e
Bb3MOXHO npe3 2013 roauHa,
Xapaktepusupalla ce c no-Tonso
N CNbHYEBO Bpeme. HanponeT cbe
3artonnsaHe Ha BpemeTo (cnep 10-
15 ™M MapT) OCTaHa/IMTe >XMBU
npes 3umarta napsu 3anoysaTt fa
Ce XpaHAaT U pasBmBaT kKato nMo-
Haratbk ce gudpepeHumpar B
MBXKM N XEeHCKN chopmu. MNMossaTa
Ha Te3n popmu e yCTaHOBEHA KbM
28-mn anpun - 10-Tn main. Cnep
Konynaumsa C MbXkute opmMu
XEHCKNTe npogb/kaBaT pfa ce
XpaHAT N [AopasBuAaT B NpOAbII-
XeHne Ha 40-45 gHn n kbm 3-10 T
IOHW Cce nosiBABa MbPBOTO MOKOJe-
HWe napsu. B HayanoTto Te ca noa-
BWXHW, HO cnepf 2-3 AHW ce NpUKp-
enAT Ha pacTeHusATa 1 ce nokpueaTr
C BOCbYHO-65a/1 Hanen (Purypa 2, 3).

In the region of Smolyan in
alpine conditions of the
experimental field louse evolves
from 1 to 2 offspring per year and
overwinters as larvae. The
development of two generations
per year is possible in 2013,
characterized by a warm and
sunny weather. In spring with the
warming time (after 10-15 March)
remained alive in the winter larvae
begin to feed and develop as
further differentiate into male and
female forms. The emergence of
these forms was established on
28™  April 10" May. After
copulation with males forms
females continue to feed and
develop for 40-45 days and to 3-
10 June appears first offspring
larvae. At the beginning they are
moving, but after 2-3 days they are
attached the plants and are coated
with a waxy-white film (Figure 2,
3).

Lar * | 2 o]
dur. 2. KonoHusa napsu oT KanngOpHUIACKa LWMTOHOCHA BbLUKa BbPXY K/TOHW Ha Kacuc
Fig. 2. Colony larvae of California Scale on branches of black currant
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®ur. 3. BocbYHO-651/1 HasleN U WyTYeTa Npu flapBu Ha KanimpopHuiicka WMUToOHOCHA

BblUKa

Fig. 3. Wax-white film and shield at larvae California Scale

TapBute OT BTOPOTO MoKosie-
HVMe ce nosasBABaT cnep 15 Tn
aBryCcT U pax[aHeTo UM npoAabi-
XaBa W npe3 meceL, CenTtemBpw.
lMpe3 neTHus ce3oH (oHW-tNn) ce
Hab6nogaBa 3acTblBaHe Ha
napsute OT ABETe MOKOJIEHUA.

Mpe3 2014 wn 2015 roguHa,
roguHu C noseye AbXA0Be U Mo-
XnaZiHO BpemMe npes BeretauunaTta,
Bb3pacTHUTE WHOVBUAM pPa3BUIN
ce OT npe3umMyBaUTe NnapBu Ha
BblUKaTta ce nossaABaT KbM 20-28
MU Mai. MbpBOTO U €AMHCTBEHO
MoKoJIeHMe NapBu € YCTaHOBEHO Ha
10-15 ™ M n noasata UM Mpo-
Ab/hKaBa 1 npe3 mecel, centeMBpu.

JlnncaTta Ha oBOWHM BUAOBE
(a6bnka, KpyLwa, yepella, BULLHA,
cnvBa) B 6/M30CT [0 Hacaxzje-
HMeTo n B nodaca ot 1100 m go
1530 m HaZMOpcCKa BMCOYMHA HU
AaBa OCHOBaHWe Aa rnpuemem, ye

Larvae of the second
offspring appear after 15™ August
and their formation continued in
September. During the summer
season (June to July), there is
observed overlapping of the larvae
of two offsprings.

In 2014 and 2015, years with
more rain and cool weather during
the growing season, adults
developed from overwintered
larval of lice appear to 20-28 May.
The first and only offspring larvae
is found on 10-15 July and their
formation is continued in
September.

The lack of fruit trees (apple,
pear, cherry, sour cherry, plum)
near the plantation and in the belt
of 1100 m to 1530 m altitude gives
us grounds to assume that in the
transfer of larvae from remote
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B MNpeHacaHeTo Ha Jlapsute OT
oThpanieyeHNn MecTa onpegeneHa
posia mmat nTmyute U No-mMasiko
Bb3Ayxa U Bb3AYyLLUHUTE TeYeHUS.
NpemaxBaHeTO Ha HanajHa-
TUTE K/IOHU N pacTeHus, n usraps-
HeToO MM crnomara 3a HamasnsdBaHe
NIBbTHOCTTA Ha HenpuaTens.

n3BOAN
BucokonsiaHMHCKNUTE  ycCro-
Bua npu 1530 m Hagmopcka

BUcouMHa B CMOJISHCKM palioH
6naronpuATcTBar 3a pasBUTUETO
Ha KanuopHuiickata WMTOHOCHA
BbLUKa NO pacTeHnsaTa Ha Kacuc;

Tonnoto Bpeme M Bereta-
UVNOHHUAT nepuos C MNPOAbIIKK-
TenHoct 214 pagHW crnomarat 3a
pasButMe Ha 1 [0 2 MOKOMeHusa
napsu Ha roguHa;

CoptoBeTe Kacuc
“Silvergieters schwarze” n “Lissil”
ca no-4yBCTBUTE/IHU Ha Kanmdop-
HUlCKaTa LWMTOHOCHA BblUKa B
cpaBHeHue CbC coptoBeTe
“Hedda”, “R Titania” n “Ben Tirran”;

CuctemaTa OT MeponpusaTus,
BK/IIOYBALLA MEXaHW4YHO npemMaxBa-
He Ha nopaseHuTe OT KasIMDOPHUIA-
ckata LWMTOHOCHA BbLUKA KOHM W
pacTeHus, n nsrapsHeTo UM croma-
ra 3a HamasnsiBaHe NAbTHOCTTA Ha
HenpusaTens, orpaHuyasa HEroBOTO
pasBuTMe U1 pasnpocTpaHeHne u
ocurypsisa no-gobpo durocaHutap-
HO CBbCTOSIHME Ha pacTeHusATa Ha
Kacwuc.

locations a role have the birds and
smaller air and air currents.

The removal of infested
branches and plants and burning
them helps reduce the density of
the infestation.

CONCLUSIONS

The alpine conditions at
1530 m altitude in the Smolyan
region are conducive to the
development of California Scale on
the plants of blackcurrant;

The warm weather and the
vegetation period of 214 days
contribute to the development of
offspring 1 to 2 larvae per year,

The blackcurrant varieties
"Silvergieters  schwarze” and
"Lissil" are more sensitive to
California Scale compared with
varieties "Hedda", "Titania” and
“Ben Tiran";

The system of measures,
including mechanically remove the
infested parts of California Scale
branches and plants and burning
them help to reduce the density of
the pest, limit his development and
distribution and provide better plant
health blackcurrant.
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PE3OME

YcToiumBocTTa KbM  CTOMAHCKU
Ba&XXHW NaTOreHy e OCHOBHA XapakTepu-
CTUKa 3a COPTOBETE Ha KyNTypHUTE pac-
TUTENIHW BUAOBE W YCNOBUE 38 TAXHOTO
npuemMaHe B 3eMejesickara MpakTuika.
CratuAta npefctaBs [OMb/IHEHWA KbM
MeToaMkaTa 3a u3cnefBaHe Ha YCTOl-
UMBOCTTA KbM  CNefHUTEe  NaToreHu:
Polystigma  rubrum, Gymnosprangium
sabine n Plum Pox Virus (PPV). donb-
HeHusTa ca OCHOBaBaHW Ha CbBPEMEHHU
MeToAM 3a U3MepBaHe Ha naTosIornyHuTe
NU3MEHEeHNs, pa3Buan ce B pesynTar Ha
UH(pekymaTa 3a OLeHsIBaHE Ha YCTOi-
ymBocTTa kbM P. rubrum n G. sabine e
npeasiokeHo u3MepBaHe Ha neTHaTa.
HoBa ckana nossossBsa pasnpejensHe Ha

SUMMARY
The resistance to economically
important  pathogens is a major

characteristic for the cultivars of plant
species and a condition for their
introduction in the agricultural practice.
The paper presents additions to the
methods for testing the resistance to the
following pathogens: Polystigma rubrum,
Gymnosporangium sabine and Plum Pox
Virus (PPV). The additions were based on
contemporary methods for measuring of
the pathological changes, developed as a
result of infection. It was suggested to
measure the spots in order to evaluate the
resistance to P. rubrum and G. sabine
(pear rust). A new scale allowed the
classification of fruits according to the
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nsofoBeTe cnopef nartosiorMyHuTe Mnpo-
MeHn B MopdosiorusaTa, xapakrepusmpa-
Lia nJo4oBeTe Ha AbpBeTara 0T COPTOBeE,
KaHgugaTr coprtoBeTe U Ap.. Ypes Hes
OTYUATAHETO Ha MNPOMEHUTE MOXe [a
CTaHe owe Ha AbpBOTO Npeau okansa-
HEeTO Ha nnaogoBeTe MNoA BAWSHME Ha
6onecTTa C/IMBOBA LUapKa.

KntouoBu OYMW: Polystigma
rubrum, Gymnosprangium sabine, Plum
Pox

yBO/

N3cnepBaHeTo Ha Xubpuam-
Te, e/INTUTE U COPTOBETE € BaXKHa
4yacT OT u3lyyaBaHeTOo Ha pacTuTen-
HUTEe pecypcu, npegHasHavyeHu 3a
CeJICKOTO CTOMaHCTBO. W3wnckBa-
HUSATA 3a ocurypsiBaHe Ha XpaHa
3a xopaTa W XWBOTHUTE, KakTo W
Ha CYpOBUHM 3a WHAOYCTPUATA,
Hanarat cb3aBaHeTo Ha HOBU XU-
6pugn n coptose. Ypes copToms-
nMTBaAHETO MOXe Aa Obae AaneH
OTrOBOP Janun Te 3ajoBosisBar
n3nckKkBaHmATa.

HoBnTe NpoAykTn Ha cenek-
unatTa Tpsabea He camMo fda npute-
XaBat LleHHN XpaHUTeTHO-BKYCOBU
KayecTBa, HO M Aa ca YCTOW4YMBU
KbM NPUUMHUTENUTE Ha 60necTw,
3acTpawasaw KynTypHUTe Ha-
caxaeHus n nocesun. ToBa Hanara
n3yyaBaHeTO Ha copToBaTa peak-
UM KbM naTtoreHuTe. LleHHM 3a
npakTukara ca kavyecrBaTa YCTOW-
YMBOCT M TONIEPAHTHOCT KbM MaTo-
reda. lpn TakMBa Ka4yecTBa 3ary-
6uTe, NpuyMHeHn ot 6onectu, Lwe
6baaT MMHMMasniHu. ETo 3auo npo-
y4yBaHeETO Ha B3aMMOOTHOLLEHUSATa
MeX/y pacTeHMeTO W naTtoreHa e
o6ocobeH Asn OoT copTou3nuTsa-

pathological changes in morphology,
typical of the fruits of healthy trees of the
established cultivars. It made possible to
report the occurring changes on the tree,
prior to fruit drop caused by plum pox
(sharka disease on plums).

Key words: Polystigma rubrum,
Gymnosprangium sabine, Plum Pox

INTRODUCTION

The research on hybrids,
elites and cultivars is an important
part of the study of plant resources
for agriculture.

The demand to provide food for
people and farm animals as well as
raw materials for the industry
imposes the development of new
hybrids and cultivars. Cultivar
testing answers the question
whether they comply with the
requirements.

The new selection products
should not only possess valuable
nutritive characteristics and flavor
but also be resistant to the
pathogens that jeopardize
cultivated plants. Therefore, the
response of cultivars to pathogens

needs to be studied. The
resistance and tolerance to the
pathogens are valuable
characteristics  for  agricultural

practice. These characteristics will
prevent losses due to diseases or
they will be minimal. That is why
the study of the plant-pathogen
relationship is a separate field of
cultivar testing with its own
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HeTo. To3uM pgAn pasnonara Cbe
CbOTBETHMTE MeToAuku. Te nopse-
XaT Ha akTyanmsvpaHe B CbOTBET-
CTBME CbC CbBPEMEHHUTE CpeacTBa
3a [pguarHoctmka Ha 6onectute u
cnocobute 3a o6paboTka Ha
nosiy4eHnTe GUOMETPUYHUN AAaHHW.
ObpBeTata u pekontata oOT
cnmnearta (Prunus donestica) n kpy-
wara (Pyrus domestica), kouTo ca
TpaguuMoHHO npeacTaBeHn OBOLL-
HNW Buaose B bbnrapus (KntaHos,
1986), ca 3acTpalwieHu OT peauua
naroreHu, mexgy kouto Polystigma
rubrum (4epBeHW NIMCTHU MeTHa no
cnmeara), Gymnosprangium sabine
(ppxga no kpywara) M plum pox
virus (cnuBoBa Lapka).
HaneTHaBaHeTO Ha nucrtarta
HamansaBa TaxHara acumMmunaLmoH-
Ha nsow. ToBa BaXu U 3a KpyLLO-
Bata pbxga. Npu no-ronsm 6poii
Ha neTHaTa MOXe fa HacTbNu paH
nucrtonag. PaHHOTO 06e3nmncTeaHe
npeyn Ha AbpBeTara ga Hartpynat
XpaHWTesSIHN BellecTBa U U U3TO-
wasa npeay 3MMHUA Nepuos U Ha-
4as10TO Ha crejBallaTa Beretalus.
3arybute oT 60s1ecTTa Wwapka
naBat OT HaManfiBaHeTO Ha
fobvBa nopagy paHHO okarsaHe
Ha nnofoBeTe, KOUTO MMAT MO-/10LL
TbProBCKA BWA, /IO BKYCOBU W
TEXHOMOTMYHN  KadvecTtBa. [pwn
HAKOW CcOpTOBe MHekumnsaTra oT
PPV Moxe pa poBede [Jo
N3CbXBaHe Ha Lesn KNOoHU U Aopu
avpeeTta (TpudpoHos, 1972).
[Mopagn nocoyeHuTe Bpeau
npoyyBaHeTO Ha peakumsaTra KbM
npuYnMHUTENUTE Ha  bGonectute
YepBEHWN JIUCTHU NEeTHa, KpyLuoBa

methodology. It should be updated
in accordance with the
contemporary means of disease
diagnostics and methods of
biometrical data processing.

The trees and yield of plum
(Prunus domestica) and pear
(Pyrus domestica), which are
traditional for Bulgaria (Kitanov,
1986), are threatened by a number
of pathogens, Polystigma rubrum
(red leaf spot disease),
Gymnosporangium sabine (pear
rust) and plum pox virus (sharka
disease on plum) among them.

The stigmatizing on plum
leaves reduces their assimilation
area. The same is true about pear
rust. The larger number of spots on
a leaf can cause early leaves fall-
off. The early defoliation impedes
the accumulation of reserves and
exhausts the trees before the
winter period and beginning of the
next vegetation.

The losses caused by sharka
disease are due to yield reduction

because of early fruit drop,
deteriorated appearance, bad
flavor and technological

characteristics. In some cultivars,
PPV infection can result in the
drying of whole branches or even
trees (Trifonov, 1972).

It is the above mentioned
damages that make the study of
the response to the causal agents
of red leaf spots, pear rust and
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pbXaa W CAMBOBa Llapka e
OCHOBHO M3MCKBaHe B COPTOU3MNAT-
BaHeTOo (Hepes wu pgp., 1979;
Nazapos, 2013).

MATEPVANT N METO4U

YcTonumBocTTa Ha uM3nuTBa-
HUTe pacTuTenHu copmm (XMbpu-
an, enutn N ap.) e crteneHysaHa
cnopej peakuuaTta UM KbMm naTore-
HUTe. AKO pacTeHuaTa He ca UMYyH-
HW 1 NaToOreHbT Ce BHenpwu B pac-
TUTENHUA OpraHn3bM, Torasa Lie
O6bOaT OTYETEHU pas/INYHU cTene-
HW Ha YYBCTUTENIHOCT U CbOTBETHO
Ha ycTtoihumsocT. lMpu 6Gonectute
yepBEHN JINCTHM MeTHa U pbXaa
Mo Kpywara nartoreHuTte 3acarar
nucrtaTta. lNbpBOHaYasiHaTa OLeHKa
e Bu3yanHa. Monuesa n gp. (1979)
npegnarat ckana OT 6 cTeneHu
cnopef HaneTHABaAHETO Ha ucTara:
0. HAMa neTHa — Ha/mune Ha
NMYHUTET;
1. efVvHVYHM MankMm neTHa —
npakTnyecka ycTonunBocCT;
2. HaneTHeHn po 5% - cnaba
YyBCTBUTEJ/THOCT,;
3. HaneTHeHun go 10% - cpegHa

YyBCTBUTE/IHOCT;
4, HanetHeHn po 25% -
YyBCTBUTE/IHOCT;
5. bo 50% - cunHa
YyBCTBUTE/THOCT.

To3n HaunH e npuet ot Jlasa-
poB 1 ap. (1979) kaTo noaxoasLL n
3a 6osiectTa pbXxaa no Kpywara.

3a oueHka Ha 6GonectTta
KpywoBa pbxga Prokopova (2011)

plum pox diseases a major
requirement in cultivar testing
(Nedev et al., 1979; Lazarov,
2013).

MATERIAL AND METHODS

The resistance of the tested
plant categories (hybrids and
elites, etc.) was rated according to
their response to pathogens. In
case the plants were not immune
and the pathogen settled in the
plant organism, different sensitivity
and resistance rates would be
reported. In case of the red spots
and pear rust diseases, the
pathogens affected the leaves.

The initial evaluation was visual.
Yoncheva et al. (1979) proposed a
6-grade scale, depending on leaf
spotting:

0. no spots — means immunity;

1. single small spots — practical
resistance;

2. spotting up to 5% - low
sensitivity;
3. spotting up to 10% — medium
sensitivity;

4. spotting up to 25% — sensitivity;
5. up to 50% — high sensitivity.

This approach has been
accepted by Lazarov et al. (1979)
as suitable for pear rust as well.

Prokopova (2011) used an
adapted scab scale to evaluate the

! lNoHacToALWem HanpasieHne ,3awmnTta Ha pacteHuaTa” kbM UMA3P H. MNywkapos”.

% Bux oue http://park-vitosha.org.
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n3non3Ba ajantupaHa ckana 3a
6osiecTTa CTpynscBaHe:
0. AbpBOTO HAMa WHEKTUpaHu
JINCTa;
1. no-manko ot 5% uHgekTMpaHu
JINCTa;
2. 5-20% unHekTnpaHn ncTa,
3. 21-50% uHdeKTUpaHn ncTa,
4. 51- 80% vHeKTMpaHu NNCTa,;
5. 81- 100% nHdeKTupaHu nncTa.
MpakTnyeckata YCTOMYMBOCT
MOXe fa 6bae onpefesieHa U kato
TO/IEPaHTHOCT, [OO0KOJIKOTO Hanet-
HABAHETO He TMpUYMHABA paHeH
nmMcTonag v He BNuse Ha Konunyec-
TBOTO M Ka4eCTBOTO Ha JobuBa.
[Mpy HaMumMeTo Ha y4yacTbk
3a copTou3nuTBaHe, KbAeTo npes-
BapuUTE/THO € 3a/10KeH onuT, T. e.
ca 3acafeHn u oTrniefaHn JocTa-
TbYHO pPa3BUTU C/IMBOBU ObPBETA,
OoTyMTaHeTO TpsAbGBa p[a CcTaHe
Bbpxy 1000 nucta (no 200 nucta
oT 5 AbpBeTa). Bb3MOXHOCTTa 3a
CbOMpaHeTo Ha ronemu Npobwu ot
/INCTa e orpaHuyeHa OT peguua
obcTtoATencrea. Hanpumep npu
OCbLLECTBABAHETO Ha MbPBUYHO
obcneaBaHe B €CTECTBEHWU YC/O-
BMS BHMMaHWETO MOXe ga 6bae
npuBAEYEHO OT efUHUYHU dhopMu,
Bb3HUKHaNN cnef camoornpallsa-
He. OcBeH TOBa CbllecTByBaT
OBOLLHM TpajvHM C Pa3HOCOPTOB
CbCTaB, KbAeTO pAbpBeTata ca
pasnINYyHM Mo rosieMmuHa 1 Bb3pacT.
Mpn TakmBa 0O6GCTOATENCTBA OLEH-
Kata Ha HanageHneTo e Bb3MOXHa
N npu no-masika npoba cnopepg

pear rust disease:
0. no infected leaves on the tree;
1. less than 5% of infected leaves;

2. 5- 0% of infected leaves;

3. 21-50% of infected leaves;
4. 51-80% of infected leaves;
5. 81-100% of infected leaves.

The practical resistance can
be also defined as tolerance as
long as the spotting does not
cause early leaf fall and does not
affect yield quality and quantity.

In the case of a -cultivar
testing plot with an ongoing
experiment, i.e. sufficiently
developed planted and grown plum
trees, the reports should be done
on 1000 leaves (200 leaves of 5
trees each).

The possibility to collect large leaf
samples is limited for a number or
reasons. For example, the primary
inspection in natural conditions
may draw the attention to single
specimens, having emerged after
self-pollination.

Besides, there are orchards with
mixed varieties and trees of
diverse size and age.

In such cases it is possible to
evaluate the infestation on the
basis of a smaller sample,

® Currently the Plant Protection Department of ISSAPP ,N. Pushkarov”

“ Check out http://park-vitosha.org.
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NnpoLeHTa Ha HanagHaTuTe nucrta
Mo CKeNeTHW pask/oHeHve OT
efHaKbB paspep,.

CraHpapTtHuTEe cTatucTuyec-
KA MeToaM 3a oOueHKa wu3nckesar
ronemMu mM3Bagkv OoT [aHHW, 3a ga
6bae oueHkata gocrtoBepHa. Mpes
nocnefHuTe rogvHN ce pasBu HOB
K/TIOH Ha cTaTucTukata — buomeTpu-
kata. Ta aganTMpa Mo3HaATUTE HK
CTaTUCTUYECKM METOAU KbM MO
MasIKW M3BaAKN WU € Haco4YeHa KbM
OaHHW C  OMONOIMYEH MPOU3X0[,
(Sokal and Rohlf, 1981). Ha 6a3arta
Ha Te3n anroputMum e paspaboTeH
nporpameH NpPOAYKT (MaHeBa,
2007), c KonTo ca 0bpaboTeHn aaH-
HW OT onuTK B WHCTUTYT 3a 3awuta
Ha pacTeHnsTa B KocTuH6pog'. CTa-
TUCTUYECKUTE METOAMN, NpeasaraHun
oT OuomeTpukaTta, npeumsupar
oLeHKaTa npu HeronemMum Wu3Bagku
AaHHu. Te ca NpUnoXUMn BbB Bpb3-
ka C HanpaBeHOTO No-rope npeano-
NOXeEHMe.

B crteneHyBaHeTO, npensio-
XeHo oT VoHuesa n ap. (1979) u
Prokopova (2011), He e B3eTa nop,
BHMMaHve rosieMvHara Ha netHa-
Ta. Ha eguH nuct moxe ga vma
HSIKOJIKO MeTHa C pas/iMyHa nsow,
KOATO fJa 6bAe n3MepeHa upes
AUrMTasiHa Kamepa W CKeHep
(Kostadinov et al., 2014). MNopaxe-
HMETO Ha /uUcTHaTa MOBBbPXHOCT
e pgage TOYHa npepcrtaBa  3a
YCTOMUYMBOCTTA Ha pacTutenHata
dopma. Bb3MOXHOCTTA 3a paHeH
nucrtonag Tpsi6bea ga 6bAe B3eTa
npeaBug KpaviHata oueHka. Bapu-
paHeToO Ha MOpPaXeHWeTo Moxe fAa
6bae oTyeTeHO crnopeq 6pos Ha

according to the percentage of the
infected leaves on the same rank
of skeleton branches.

The standard  statistical
evaluation methods require large
data samples for a statistically
significant result. A new branch of
statistics has developed in the
recent years — biometrics. It has
been designed to adapt the familiar
statistical methods to smaller
samples and is directed to data of
biological origin (Sokal and Rohlf,
1981). On the basis of these
algorithms a  software  was
developed (Maneva, 2007) that
was used for the processing of
experimental data at the Plant
Protection Institute in Kostinbrod?®.
The statistical methods, based on
biometrics, provide more precise
evaluations with small data
samples. They are applicable to
the above mentioned assumption.

The scale proposed by
Yoncheva et al. (1979) and
Prokopova (2011) did not take into
consideration the spot size. One
leaf could have several spots with
different areas that could be
measured with a digital camera
and scanner (Kostadinov &
Moteva, 2014).The damage of the
leaf area will give an exact idea of
the resistance of the plant form.

The possibility for an early leaf fall
should be taken into account in
view of the final evaluation.

The variation of the damage can
be reported according to the
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AbpBeTara OT m3cnegBaHara dop-
Ma 1 npocneneHo no roauHu.

3cnepBaHeTo Ha copToBeTe
3a TAXHata YCTOMYMBOCT KbM
KpywloBarta pbXga M3McKBa Hasu-
4YMeTo Ha NOCTOAHEH UH(PEKLMO3€EH
¢hoH. Hanpumep B palioHa Ha
Codmnsa 6onectTa e 4YecTo siBNeHne
B MNOAHOXWETO Ha nnaHuHaTa
Butowa (Stoev and Kostadinov,
2015). Mo ckioHOBETe Ha naaHu-
HaTa pacTaT npeacTtaBuUTeNIM Ha
poga Juniperus. Te ca roctonpu-
eMHMLM Ha nartoreHuTe rbbm oT
poga Gymnosprangium (LlaHoBa 1
ap., 1979).2

Mpn  6onectta  cnvBOBa
lapKa CTOMAaHCKO 3HayeHne uma
TO/lepaHTHOCTTa  (nNpakTuyeckaTa
YyCTOMUMBOCT). 3a peluaBaHETO Ha
npobniemMa, Bb3HUKHaT MPU HauU-
4YMeTo Ha NOCTOAHEH UHADEKLMO3EH
dhoH 1 MacoBoOTO pasnpocTpaHsBa-
He Ha PPV B cnvBoBuTe rpaguHu,
B Kpasa Ha 20 n Hayanoto Ha 21
BEK ca Cb34aZleHn N U3Nosi3BaHn B
OoBOLLapckata npakTnka MHOXec-
TBO TO/iepaHTHU copToBe. [bpBe-
Tara OT Te3uM copToBe Morar Aa
6baaT 3apaseHn OT BuMpyca, HO
nposiBABaT Mpu3Hauy camo o
nuctata. Nnogosete obaye 3anas-
BaT TbProBCKWUA CU BUA U BKYCOBU-
Te CW Ka4yecTBa. ToBa He O3Hava-
Ba, Ye B MnpaktMkaTa Tpsbsa pga
nma camo Takmea copTtoBe. CbBpe-
MEHHUTE TEeXHO/I0TMn no3sonsaBar
orpaHuyaBaHeTO Ha 3apasaTa OT
PPV 1 CcbOTBETHO HamansABaHETO
Ha 3arybute OT c/iMBoBara Llapka
(Oparovickn 1 ap., 1990; Wnwes,
1990).

number of trees of the tested type
and checked year by year.

The testing of cultivars for
resistance against pear rust
requires a permanent infection
background. In Sofia, for example,
the disease occurs frequently in
the foothills of Vitosha Mountain
(Stoev and Kostadinov, 2015).

Representatives  of  Juniperus
genus, which are host plants of the
pathogen fungi of Gymnosporangium
genus, grow on the Vitosha slopes
(Tsanova et al., 1979).*

The tolerance  (practical
resistance) to plum pox (sharka) is
economically important.

A range of tolerant cultivars were
developed and implemented at the
end of the 20™, beginning of the
21°% century in order to solve the
problem of the permanent infection
background and mass occurrence
of PPV in plum orchards.

The trees of these cultivars can be
infected with the virus but the
symptoms appear on the leaves
only. The fruits keep their
appearance and flavor. It doesn’t
mean that only such cultivars
should be grown in practice.

There are contemporary
technologies that limit the PPV
infection and the losses, caused by
plum pox (Dragoiski et al., 1990;
lliev, 1990).
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Vima gBa nogxoga 3a oueHs-
BaHe Ha C/NMBOBMUTE AbpBeTa Crno-
pen NaTtonorMyHnTe NPosBK, 3aca-
rawm nnogosete. V3BecTHO e, ye
npy nNo-4yBCTBUTE/IHATE COPTOBE
nMa paHHO okansaHe Ha naofoBse-
Te OT 3apas3eHuTe agbpseeta. Okan-
BaHeTO MOXe ga 6bae nocneauua
He camMoO OT 3apassaBaHeTo ¢ PPV.
CobuwectyBar HENHJIEKLMNO3HM
pakTopu, NpuyMHaABaLLM OKanBaHe
Ha nsofoBeTe npeau HacTblhBaHe-
TO Ha 6eputbeHaTa 3penoct. ETo
3awo Crtoes (2000) npegnara cka-
na 3a cTeneHyBaHe Ha nopaxe-
HUATA Ha N/1040BETE CbC CUTYPHMU
npu3Haun Ha wapka. Mpu cbeTass-
HEeTO Ha ckanarta ca B3eTu Nnopg, BHU-
MaHue aHaToOMO-MOP{ONOrMYHUTE
0CO6€eHOCTU Ha nnoja:

0. rnagka n HopMasiHO oLBe-
TeHa KoXuua, NposBeHN ca Xapak-
TEepHUTE 3a copTa UBAT N KOHCUC-
TeHUMA Ha N1040BOTO MECO;

1. TbMHOBMOJIETOBO NpoLuap-
BaHe Ha Koxuuara, HaMa NpoMeHu
B OUBeTdaBaHeTO W njogosara
KOHCUCTEeHUUS;

2. HaYyasHO BA/TbLOBaHe B 30-
HaTa Ha npoluapBaHeTo, NOTbMHS-
BaHe Ha Ma1040BOTO MeCO Hero-
CpeAcTBEHO Nnof BA/TbOHATMHATA;

3. HAKONKO BANBLOHATUHM B
30HaTa Ha npoluapBaHeTo, NoTbM-
HABaHe Ha MecOTO HernocpeacTee-
HO nof BATbOHATUHUTE;

4. cnMBaHe Ha Bo1bOHATUHUTE
B MO-rofisMa 30Ha C NPbCTEHOBUA-
Ha, ObroBMAHa WM HeonpegeneHa
doopma, nNoTbMHABaHe (ocMonABa-
He) Ha MecOTO;

5. OBbroBMAHM WU C Heonpe-

There are two approaches to the
evaluation of plum trees according
to the pathological manifestations
on fruit. The more sensitive
cultivars are known for early fruit
drop from infected trees. It is not
only PPV infection that causes fruit
drop.

There are non-infectious factors
that cause fruit drop prior to picking
maturity. That is why Stoev (2000)
proposed a scale for rating the
damage of fruit with unmistakable
plum pox symptoms.

The anatomical and morphological
characteristics of the fruit were

taken into consideration in the
development of the scale:
0. smooth and normally

colored fruit skin; color and texture
of the fruit flesh (pulp), typical for
the respective cultivar;

1. dark purple mottling on the
fruit skin, no changes in the
coloring and texture of the fruit
pulp;

2. initial concavities in the
mottled area, darkening of the pulp
right below the concauvity;

3. several concavities in the
mottled area, darkening of the pulp
right below the concavities;

4. fusion of the concavities
into a larger area of annular, arch
or indefinite shape, dark resinous

pulp;

5. concave areas of arch or
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feneHa dopma BA/bLOHATA 30HM,
paswupsiBaHe 1 3agbnbovyaBaHe Ha
NOTbMHABAHETO  (OCMOJISIBAHETO),
[oCTurallo eHgokapna,;

6. 3HAYMTENIHM YacTu! OT eK30-
kaprna ca X1bTHa/IM U HabpbUKaHW,
HapyleHn ca XapakTepHuTe 3a
copta MOPKONOrMyHN 6ene3n Ha
nioga.

Cnepn pasnpegensHeTto Ha
nnogoseTe Mo ppakuunm Moxe ga
6bOe U3YNCNEeH WHOEKCHT Ha
3abonaBaHe (nopaxeHue) (Kegler
and Hartmann, 1998):

indefinite shape, larger areas of
darkening, the pulp glues to the
endocarp;

6. significant portions of the
exocarp are sunken and wrinkled;

the typical morphological
characteristics of the fruit are
damaged.

The index of the disease

(damage) can be calculated after
the division of the fruit into
fractions (Kegler and Hartmann,
1998):

DI — 10027 n,m,
Nm '
KbAeTo: where:
DI = wuHgekc Ha 3abonsasaHe | DI = Disease Index;

(nopaxeHwne);

n; = 6PoOI Ha nopaseHnTe NnoaoBe
B CbOTBETHaTa ppakums;

M= CcTeneH Ha rnopaxeHne 3a
CbOoTBETHaTa hpakuus;

N = Opoin Ha wu3cnegBaHuTe
naoaoBe;

M = MakCMMaJIHO MOpaxeHue.

BapupaHeTo Ha nokasatenu-
Te MOA/IeXN Ha CpaBHEHME npu
OTAENHWUTE npeacTaBuTeNn  Ha
copTa.

CopTtoBeTe CbC CBPbX4YB-
CTBUTENHOCT KbM PPV, Tpsabsa fa
6baaT npoBepsiBaHN 3a CbBMECTU-
MOCT C MOAJI0XKKN, KOUTO ca HOCU-
Te/IM Ha nartoreHa, nopaau onac-
HOCT OT Hekpo3a B MSACTOTO Ha
npucaxgaHe. B To3n cnyyai noa-
xogdwa e cxemara, npegioxeHa
oT CtoeB (1996). Ta npegswmxaa
npeaBaputesieH oTbop Ha cenek-

ni = number of damaged fruits in
the corresponding fraction;

m;= grade of damaging (scores) in
the corresponding fraction;

N = number of fruits investigated;

m = maximal damaging.
The variation of the indexes
IS subject to comparison in the

separate representatives of the
cultivar.
The cultivars with

hypersensitivity to PPV should be
tested for compatibility with grafts
that carry the pathogen due to the
risk of necrosis on the grafting
spot. Stoev (1996) proposed a
suitable scheme for this case.

It involves the  preliminary
selection of the breeding forms by
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UNOHHUTE dhopMKN Ype3 npucax-
[aHe BbpXy 3apa3eHu NnoasioxKu.

n3BO4U
MpepnnoxeHn ca AOMNbHEHUSA,
KOUTO OaBaT Bb3MOXHOCT 3a YCKO-
peHo cbbupaHe Ha AaHHW U npeuu-
3upaHe Ha oLeHKaTa Ha pacTuTenHu
oopMMN C LIEHHW CTOMAaHCKM Kayec-
TBa, OTKpPUTM nNpu o06cneaBaHe B
eCTeCTBEHW YCOBUSA, KaKTo creaBa:
npucaxnaHe Ha Kasne-
MU OT n3nuTBaHuTe POPMU BbPXY
3apaseHu ¢ PPV nognoxku c uen
oTyMTaHe Ha peakumaTa KbM
natoreHa BbpXy pasBuIuTe ce
npucagHnuu,

XapaktepusvpaHe  Ha
arpecmBHocTtTa Ha G. sabine un P.
rubrum u CcbOTBETHO Ha YyCTOWYU-
BOCTTa Ha pacTuTeNnHuTe BUA0BE
KbM [BaTa naTtoreHa crnopef OTHO-
LWeHNeTO Ha n/owTa Ha neTHarta
KbM o6Lliata now, Ha JucTHarta
neTypa;

onpepensHe Ha MVHAEK-
ca Ha nopaxeHue (3abonasaHe) npu
6onectta wapka (PPV) cnep pas-
npegensHe Ha Mo4oBeTe Crnopes
yCTaHOBEHUTE NO TAX naroaHarto-
MWUYHWU MPOMEHN.

NNTEPATYPA

1. Oparoiickn K., MwuHeB W,
MoHgewka 1., AnHkoBa X., MUxoBCKa
b. PaboTta cbC cnvMBoBaTa Llapka B
WHcTuTyTa no NJIaHNHCKO
XWBOTHOBB/CTBO " 3emepenue.
PacTeHnesbaHM Hayku, 1990, vol. XXVII,
4,10-16.

2. Vnves . Mporpama 3a
WHTPOAYKUMSA  cenekuns Ha  C/MBOBU
COpTOBE TOJ/IEPaHTHU U ycTolumBKM (plum
pox virus). PacTeHneBbAHM Hayku, 1990,

means of transplants onto infected
grafts.

CONCLUSIONS

Additions that enhance data
collection and allow for a more
precise evaluation of economically
important plant forms, found in
natural conditions, were proposed
as follows:

grafting of transplants
of the tested forms on PPV-

infected root stocks in order to
report the response to the
pathogen on the grown

transplants;

characteristics of the
aggression rate of G. sabine and
P. rubrum and, respectively, the
resistance of the plant forms to
both pathogens based on the ratio
of the spot area to total leaf area;

estimation of  the
damage (disease) index of plum
pox (PPV) after fruit classification
based on the reported
pathoanatomical changes.
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Growth rate of fruit and shoots in seven sweet-cherry
cultivar/rootstock combinations

Irina Staneva*, Kouman Koumanov, Georgi Kornov

Fruit-Growing Institute, 4004 Plovdiv, Bulgaria

PE3IOME

C WHTEeH3MUUMpaHETO Ha uepe-
LWIOBOTO MPOU3BOACTBO Bb3HMKBAT BbLMPO-
CV CBbp3aHM C pacTexa u nnogogaBaHe-
TO. 3a noslyyaBaHe Ha MaKCUMaseH
edhekT OT arpoTexHUYeckuTe NPakTUKK Te
TpsibBa fga 6baaT cbobpaseHn ¢ 6uo-
NorMyHMsA putbm Ha AbpeeTata. Lenta
Ha HacToswarta paspaboTka e pa ce
npocnean pactexbT Ha MIofoBeTe U
netopactute npu cegem COpTONOASIOXK-
KOBU KOMOUHaUMM Ha yepewarta. M3nuta-
HW ca Tpu copTta ('Bigareau Burlat,
'Regina’ 1 'Lapins’) BbpXy Tpu NOOJI0XKKN
(Prunus avium, 'Camil’ n 'Gisela 5"). MNpwu
TpaguUMOHHO OTrnexaaHe, Bbpxy cnabo-
pacTawuTe nog/lokkn ce Habnwopasa
3aTMxBaHe Ha pacTexa Ha fietopactuTe u
nsgpebHsABaHe Ha NofoBeTe C Hanpes-
BaHe Bb3pacTTa Ha AbpeeTara. Obaue,
OCUrypsiBaHeTo Ha 6naronpusaTeH BOLAEH U
XpaHUTEsIeH pexunM, Ypes MMKpoHanosBa-
He, (pepTurauma u nogxogdawa 3UMHa
pesnTba MOXe fda ce noagbpxa cpeneH
npvpacT oT 43 cm 1 cpefieH AnameTbp Ha
njogosete Hag 28 mm, Hes3aBUCUMO OT
Bb3pacTTa Ha gbpBeTara.

KntouoBn pgymu: Prunus avium,
pacTtex, egpuHa Ha M/040BETE, KarnkoBO
HanosiBaHe, chepTuraums

SUMMARY

With the intensification of the sweet
cherry  production, questions arise
concerning the growth and the fruiting. To
obtain maximum effect of the
management practices they have to be in
conformity with the biological rhythm of
the trees. The present work is aimed to
tracing out the growth rate of fruit and
shoots in seven sweet-cherry
cultivar/rootstock ~ combinations.  The
subject of this study are three cultivars
(‘Bigareau Burlat’, 'Regina’, 'Lapins’) on
three rootstocks (Prunus avium, 'Camil’ 1
'Gisela 5). As the trees grow older, the
traditional management on the dwarfing
rootstock results in suppressed shoot
growth and smaller fruit.

However, the provision of appropriate
water and nutritional regimes through
microirrigation and fertigation combined
with proper winter pruning appear capable
to maintain average shoot growth of 43
cm and average fruit size of 28 mm
irrespectively of the tree age.

Key words: Prunus avium, growth,
fruit size, drip irrigation, fertigation
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yBO/.

C nosBunara ce npes3 no-
cnefHNTe fOeceTuieTuss Bb3MOX-
HOCT 3a noJlyyaBaHe Ha MaJslku
AbpBeTa Bbpxy cnabopacTtawm
MOA/IOXKN Ce Cb3faBaTr YC/I0BUS
3a NpoMsAHa KbM MHOrO MO-MHTEH-
3MBHO OTINexaaHe Ha 4vepeLlosu
HacaxaeHnsa. OCHOBHa XapakTe-
puUCTUKa Ha Te3n MNOOJIOKKU €
CK/TOHHOCTTa KbM NnpeToBapBaHe C
naofoBe Ha npucageHuTe BbpXy
TAX AbpBeTta. OTHavasio, npes
BTOpata MW TpeTaTa Beretayus
cnep 3acaxnaHeTo MM, AbpBeTarta
n3rnexpaTr kato cobgHarta medra
3a oBoLlapute — Te 6bP30 hopmu-
paTt KOPOHW, He MO-BUCOKN OT TpK
MeTpa ca M ca OoTpynaHu c efpu
nnogose. ToBa ob6aye BOAN [0
HapywaBsaHe Ha CbOTHOLIEHVETO
Mexay fumctara v nnogoseTte, B
CnefCcTBME Ha KOeTOo npe3 cnejsa-
LMTe roAMHU pacTexbT oTcnabsa,
a pa3mMepbT Ha nnogoBeTe Hama-
naea (Lang, 2001; Whiting and
Lang, 2004; Whiting et al., 2005).

3a ga ce nogabpxa B 6naro-
MPUATHU TPaHULUM CbOTHOLLEHUETO
nicta/nnogose,  HaToBapBaHETO
TpabBa p[a ce orpaHu4yaBa, a
pacTexbT ga ce CTUmy/nmpa 4vpes
exerogHa cwuaHa pesuTtba, KOATO
yecTo 6uMBa XxapakTepusmpaHa
nopu kato arpecmsHa (Lang, 2000;
Long, 2004; Robinson et al., 2007).

Pesnutbara 3a perynvpaHe Ha
HaTtoBapBaHeETO N CTUMYy/IMpaHe Ha
pacTtexa e Heobxoaumo, HO Hefo-
CTaTb4YyHO YC/I0BMNE 3a OcUrypsisaHe
Ha >Xe/laHOTO KOJINYeCTBO U Ka4yec-

INTRODUCTION

The occurred in the last
decades opportunity of obtaining
small trees on dwarfing rootstocks
is a prerequisite for transition to
more intensive management of the
cherry orchards.

A main characteristic of these
rootstocks is the tendency of the
grafted trees to overset.

Initially, in the second and the third
vegetation after grafting, the trees
seem like a dream come true for
growers: they form their crowns
soon; they are not higher than
three meters and heavily laden
with large fruit.

This, however, negatively affects
the leaf/fruit ratio and results in
both suppressed growth and
decreased fruit size (Lang, 2001;
Whiting and Lang, 2004; Whiting et
al., 2005).

In order to keep the leaf/fruit
ratio in the proper range, fruit set
must be limited and the growth has
to be stimulated by annual strong
pruning, which is often
characterizes as even aggressive
(Lang, 2000; Long, 2004;
Robinson et al., 2007).

Pruning for fruit-set regulation
and growth stimulation is a
necessary but insufficient condition
to ensure the desired quantity and
quality of the vyield. The
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TBO Ha fgobuBa. BaxHo 3a cucte-
mMaTa Ha MWHTEH3MBHO YepeLloBo
NPOM3BOACTBO € MOoAAbpXaHeTo
Ha OGnaronpusaTeH 3a AbpBeTara
BOLEH M XpaHuTesieH pexum. Hai-
noaxXoAdsawm 3a uenta ca cucte-
MUTE 3a MUKpOHanosiBaHe C TsAXHa-
Ta BWCOKA MWKOHOMUYecKa ediek-
TMBHOCT W1 U3K/TOUNTESTHA B3MOX-
HOCT 3a ynpaB/ieHVe Ha npouecu-
Te B MNoJsiMBHata cucrtema, Hanos-
BAHOTO HacaxieHve Wn [opu B
OTAENHOTO pacTeHue.

3a nosyyaBaHe Ha Makcuma-
NleH eekT OT arpoTexHuyeckuTe
npakTnkn, Te TpsAbBa pa oObaar
CbO6pa3eHn ¢ BMOSIOTMYHNSA PUTHBM
Ha pacTteHusATa, a B cnyyas — C
NPOMEHSALLMTE Ce HYXAM Ha yepe-
LWoB/UTE AbpBeTa OT MUHepasHu
XpaHuTenHn Belwectea W Boga.
Hai-nogxofsawo e 1esn Hyxam ga
6baaT 06BbpP3aHM C nepuoan Ha
onpefesnieHn MpoMeHn B pasBU-
TMETO Ha pacTeHussTa WM  Ha
OTAENHU TEXHN OpraHu.

B HacToAwoTo n3cneaBaHe e
npocnefeH TeMnbT Ha HapacTBaHe
Ha njogoBeTe U NeTopcTuTe npu
cefieM COopTOnoA/I0XKOBN KOMOU-
HauMn Ha 4yepeluaTta C Ues nojo-
b6psiBaHe pexunma Ha MUKpoHanos-
BaHe W depTuraumsi, Kakto U
npeumsnpaHe Ha pesuTbara.

MATEPVANT N METOON

3cnepBaHeTo e npoBeneHOo
B WHTEH3UBHO YepeLloBO Hacax-
AeHuve, cb3ganeHo npes3 2002 r. Ha
TeputopuATa Ha MHcTutyta no
oBowapcteo B [lnoBamB. UN3nuta-
HW1 ca Tpu copTa (‘Bigareau Burlat’,

maintaining of favorable to the
trees water and nutritional regimes
Is important for the system of the
intensive cherry production as well.

Microirrigation systems are most
suitable for that purpose. They are
efficient delivery systems in the
irrigated orchard and even for a
single tree.

To obtain maximum effect of
the management practices they
have to be in conformity with the
biological rhythm of the trees, and
particularly with the cherry-trees’
changing requirements of mineral
nutrients and water.

It is best these requirements to be
linked with specific periods of
changes in the development of the
trees or of their particular organ.

In the present work we have
traced out the growth rate of fruit
and shoots in seven sweet-cherry
cultivar/rootstock combinations in
order to use he obtained
information for improvement in the
regime of microirrigation and
fertigation, and pruning perfection.

MATERIAL AND METHODS

The investigation was carried
out in an intensive cherry orchard
established in 2002 on the territory
of the Fruit Growing Institute in
Plovdiv. Three cultivars (‘Bigareau
Burlat’, 'Regina’ and ’'Lapins’) on
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'Regina’ n ’Lapins’) Bbpxy Tpu
nognoxkn  (Prunus avium L.,
'‘Camil’ n 'Gisela 5') npe3 nepunoga
2006-2012 r. (oT uyeTBBpPTA A0
feceTa Beretauus). PasctoaHuata
Ha 3acaxpaHe ca 5 x 3 m 3a
KNOHOBUTE noAanoxkn ‘Camil’ u
‘Gisela 5", 1 6 x 4 m 3a ceMeHHaTa
Prunus avium. bpBeTaTta B ONUT-
HaTa yepelloBa rpagnHa ca cHab-
AsABaHW C Bofa W TOpoBe upes
cucTemMa 3a KarnkoBO HanosiBaHe,
nHctanupaHa npes 2003 r. lNpeg-
nocagbyHO TOpPEHE He e U3Bbp-
wBaHo. MNMHepasIHOTO XpaHeHe Ha
yepeLlosBuTe AbpBETa € KOHTPOIN-
paHoO 4pes3 NUCTHa AuMarHoCcTuKa.
PasmepbT Ha rogulHWTE TOPOBMU
HOpMK e onpefensH Bb3 OCHOBa
Ha faHHUTe OT aHa/IM3a Ha JINCTHU
npo6u. TopeHeTo € eAHO U CbLlo
3a BCUYKM COPTOMOAJSIOKKOBU KOM-
GuHauunn.

HapacTtBaHeTo Ha feTopac-
TUTE e npocnefeHo Ypes n3mepsa-
He Ha Ab/pKMHaTa um npes 10-15
OHN OT (peHopasa J (o6pasyBaHe
Ha 3aBpb3un) no Baggiolini (Granier
and Bergougnoux, 2006) go 3atux-
BaHe Ha pacTtexa. Ot 2006 r. go
2009 r. ca namepBaHn BCUYKK fe-
TOpacTu OT No eAnH npeacraBsuTe-
JIeH K/IOH Ha Tpu AbpBeTa OT BCAKa
COpPTONOAJ/IOXKKOBA  KOMOUHaLWUS.
Ot 2010 r. ca usmepsaHu no 30
fietopact OT pas/InyHM MecToro-
NIOXXEeHUA B KOpoHaTa Ha AbpBOTO.
HapactBaHeTO Ha sietopactuTte e
06BbP3aHO KaKTO C JaTtute Ha
n3mepsaHe, Taka 1 CbC cymara Ha
edpekTUBHUTE Temnepartypu.

HapactBaHeTo Ha nnogosete

three rootstocks (Prunus avium L.,
'‘Camil’ and 'Gisela 5’) were studied
in the period 2006-2012 (from
fourth to tenth vegetation). The
planting distances were 5 x 3 m for
the clonal rootstocks Camil and
Gisela 5, and 6 x 4 m for the
Prunus avium seedling rootstock.

The trees in the experimental
cherry orchard were supplied with
water and fertilizers through a drip
irrigation system installed in 2003.
There was no preplant application
of fertilizers. The mineral nutrition
of the cherry trees was controlled
by leaf diagnostics and the annual
fertilizer application rates were
estimated based on the results of
the leaf sample analysis. The
same fertilization was applied for
all cultivar/rootstock combinations.

The shoot growth rate was
studied by measuring the shoot
length every 10-15 days from the
Baggiolini's stage J (fruitlets)
(Granier and Bergougnoux, 2006)
till the growth cessation. Since
2006 till 2009 we measured all
shoots on one representative
branch of three trees in each
cultivar/rootstock combination.

Since 2010 we had measured 30
shoots from different locations in
the tree crown. The shoot growth
rate is related to both the dates of
measurement and the growing
degree days (GDD).

The fruit growth rate was

167



e npocrnegeHo oOT doeHoasza J
(o6bpasyBaHe Ha 3aBpb3u) O
Baggiolini go 6eputbata. OT BCTbI-
BaHeTO Ha AbpBeTara B NnjofoAaBa-
He npe3 2007 r. go 2009 r. npe3s
NHTEepBa OT NeT AHWN ca u3MepBaHu
BCUYKN NN0OL0BE OT NO efuH npea-
CTaBUTENEH K/IOH Ha Tpu AbpBeTa
OT BCAKa COPTOMOA/I0XKOBA KOMOU-
Hauua. OT 2010 r. ca usmepsaHu no
30 nnoga OT pas/IMYHN MeCTOnoso-
XEHUsA B KOpoHata Ha [AbpBOTO.
HapactBaHeTo Ha nnogosete e
00BBbpP3aHO KakTO C gatute Ha
n3mMepBaHe, Taka M CbC cymara Ha
epeKkTMBHNTE TemnepaTypu.

PE3Y/NITATU N OBCbXAAHE
HapacTtBaHeTo Ha nnogosete

N neTopactute Ha wu3cneaBaHuTe
COPTONOAJ/I0XKOBN KOMOBUHaUMM e
oHarnefeHo no roguvHn Ha eéur. 1 un
dur. 2. Mexay HatoBapBaHeTO C
naogoBe M BeretaTMBHUA pacTex
CbllecTByBa CWU/Ha B3aMMO3aBWu-
CUMOCT, 3aToBa  pesy/nrarure
TpabBa fa ce pasrnexgar u B
CBeT/iIMHata Ha EeKCTpeMHW npu-
POAHW UM aHTPOMNOrEHHN Bb3AEN-
CTBUSA BbLPXY eAVHUA UNn Apyrua
6uomeTpuyeH nokasaresi. Taka Ha-
npumMep KbCHU NPONETHM Mpa3oBe
ca nNpUYUHUAM U3MPBb3BaHe Ha
12+99 % oT uBeTOBeTEe Ha OTAes-
HUTE COPTOMNOA/IOXKKOBU KOMOWHa-
umm npe3 2005, 12+82 % npes
2006 1 51+100 % npe3 2008 roam -
Ha. 3HauyMTesIHO HaMasieHOTO Ha-
TOoBapBaHe C NnnoJoBe ce e oTpa-
3110 B 3aCWU/ieH BeretaTnuBeH pac-
TeX, 3a YneTo osfiagsABaHe e npu-
NOXXEeHa MexaHusupaHa KOHTypHa

studied by measuring the fruit
diameter every five days from the
Baggiolini's stage J (fruitlets) till the
fruit harvesting. Since 2007 till
2009 we measured all fruit on one
representative branch of three
trees in each cultivar/rootstock
combination.

Since 2010 we had measured 30
fruits from different locations in the
tree crown. The fruit growth rate is
related to both the dates of
measurement and the growing
degree days (GDD).

RESULTS AND DISCUSSION
The fruit and shoot growth
rate in each of the studied
cultivar/rootstock combinations is
illustrated on Fig. 1 and 2.
Because of the existing strong
correlation between the fruit set
and the vegetative growth, the
results have to be considered in
the light of extreme natural or
anthropogenic effects on one or on
the other biometrical indicator.

Thus,
frosts

for example,

resulted in  12+99%
damaged flowers among the
different cultivar/rootstock
combinations in 2005, 12+82% in
2006 and 51+100% in 2008.

late spring

The significantly reduced fruit set
stimulated  vegetative  growth,
which had to be restrained by
machine contour pruning in the
summer of 2006 and 2009
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pe3nTba, CbOTBETHO MNpe3 MATOTO
Ha 2006 n 2009 r. OcobeHo cusieH
e pactexbT npe3 2006 u 2007 r.
Ha [AbpBeTata OT COpPTOBETE
‘Bigareaux Burlat’ n ‘Regina’ Bbpxy
CbOTBETHO CW/HO UM YMEpPEHOo
CWIHO pacTtdawmTe Prunus avium u
‘Camil’. lMopagn opraHnsaunoHHK
nponycku, npe3 2009 r. pacTtexbT
e OT4yeTeH cC/ief, KOHTypHarta
pe3uTba, B CNeAcTBME Ha KOETO
CTOMHOCTUTE 3a Te3n CcopTonog-
JNIOXKKOBM KOMOWMHaUMM ca 3Hauu-
TE/IHO 3aHWkeHu. Bwbnpekn ye
CuNHaTa pesntba e cTumynupana
pacTex u npu npucageHnTe Bbpxy
cnabopacTtsuwara ‘Gisela 5’ copTto-
Be ‘Bigareaux Burlat’" n ‘Lapins’,
OTHEMAHETO Ha 3HaYUTEsIHO KOMn-
4yecTBO BereTatvMBHa/IMCTHA Maca
e Nonpeynsio Ha n3xpaHBaHeTo Ha
nnogosete  npes  crejsawuTe
2007 »n 2010 r. npn camonniogHusa
M CKNOHEH KbM MpeToBapBaHe
copt ‘Lapins’. Tllpu onutute 3a
onTMMU3NpaHe HaToBapBaHeTO C
nnogose Ha  crabopactawmre
AbpBeTta Bbpxy ‘Gisela 5’ gcHo ce
BMXAA, Ye Henogxoasuiata pesut-
6a cTonupa pacTtexa Ha AbpBeTa-
Ta W roAUWHUAT NpUpacT He Hag-
Buwasa 10-15 cm; 3a nporpecus-
HO Hamansaealw, npupacTt npe3
MbpBUTE TOANHW CNnej 3acaxjaHe-
To cbobuwasar cbuwo Kolev and
Dzhuvinov (2008). ETo 3auio npe3
2012 r. e npuNoXeHa cuiHa 3uMHa
pbyHa pe3uTba Ha AbpBeTara OT
KombuHauusata ‘Lapns’ / ‘Gisela 5,
npM KOeTo e nocturat Hain-
ronemMuaT 3a rogHuTe Ha uscneg-
BaHeTo npupact oT Hag 30 cm.

respectively. The growth was
particularly vigorous in 2006 and
2007, and in the trees of the
‘Bigareaux Burla't and ‘Regina’
cultivars grafted on Prunus avium
and ‘Camil’, respectively a
vigorous and a semi-vigorous
rootstock. Because of
management flaws in 2009, the
growth of these -cultivar/rootstock
combinations was measured after
the contour pruning, which yielded
significantly lower figures for this

year. The severe  pruning
stimulated vigorous growth in the
grafted on ‘Gisela 5 cvs.

‘Bigareaux Burlat’ and ‘Lapins’, as
well. However, the removing of
considerable guantity of
vegetative/leaf mass had
hampered the  provision  of
carbohydrates to the fruit of the
self-fertile and prone to oversetting
‘Lapins’ cultivar in the next 2007
and 2010. The attempts at
optimizing crop load in small trees
on ‘Gisela 5’ clearly showed the
negative effect of improper pruning
on the growth: the annual shoot
length reached not more than 10-
15 cm. Progressively decreasing
growth in the firs years after
planting was reported also by
Kolev and Dzhuvinov (2008).

For that reason, in 2012 we
severely pruned the trees of the
‘Lapins’ / ‘Gisela 5 combination,
which resulted in shoot length of
30 cm, the longest for the years of
investigation.
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1. HapacTtBaHe Ha nsogoBeTe (N1I9BO) M netopactute (AACHO) OT

copTa‘Bigareaux Burlat’ npe3 roguHuTe Ha UscnegBaHeTo
Fig. 1. Growth rates of fruit (left) and shoots (right) of the ‘Bigareaux Burlat’
cultivar in the years of investigation
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dur. 2. HapactBaHe Ha nnogoBeTe (N18BO) M netopacTute (OSCHO) OT copTta
‘Regina’ npe3 rognHnUTE Ha n3cnegBaHeTo

Fig. 2. Growth rates of fruit (left) and shoots (right) of the ‘Regina’ cultivar in the
years of investigation

Hewo noseue, no egpuHa nnogo- | Moreover, fruit size rivaled that in

BeTe Cu cbnepHuyaT c Te3n OT | the vigorous trees on Prunus
AbpBetara Ha cusHopacTsAwarta | avium. Even better results were
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Prunus avium. Ouwe no-gobpu ca
pesyntatute ot 2014 r. (TpuHage-

obtained
vegetation) when average growth

in 2014 (the thirteen

ceta Beretaumsa), npe3 kodAto | was 43x18 cm (Fig. 3 and 4) and
cpegHuAT npupact e 43+18 cm |the average fruit  diameter
(Pur. 3 n 4), a cpegHNAT pasmep | surpassed 28 mm.
Ha naofoBeTe HaZaBuwWwasa 28 mm.
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copTonoanoxkosara KOMOUHaLUs
n3cnenBaHeTo

3. HapactBaHe Ha nsiogoBeTe (N19BO) W neTopacTute (OACHO) OT

‘Lapins’ / ‘Gisela 5 npe3 roguHute Ha

Fig. 3. Growth rates of fruit (left) and shoots (right) of the ‘Lapins’ / ‘Gisela 5’
combination in the years of investigation

Mpn NO-KbLCHO  3peewuTe
yepelloBn coptoBe kato ‘Regina’
n ‘Lapins’ ce Habnogasa (Pur. 2 1
3.) N XapakTepHUAT 3a KOCTWJ/IKO-
BUTE OBOLHM BMAOBe nepuojg Ha
HACBK TEMN Ha HapacTBaHe Ha
naogoBeTe Mexay CTOMHOCTM Ha
cymaTta Ha ewekTuBHUTE Temne-
patypn ot 500 go 700 °C. lpes
CblUMA Mepuos BeretatuBHUAT
pactex e Haih-cuneH. To3n doakTt
[iaBa Bb3MOXHOCT 3a OrpaHuyaBa-
He Ha pacTtexa 4ype3 HanosiBaHe C
perynMpaH BogeH peduumt, 6e3
fJa ce noenusie egpviHata Ha nno-
posete (Chalmers et al., 1984). lNo-
fobHa cTpaTterns obave 6u morna

The specific for stone-fruit

species second stage of fruit
development, when the fruit
growing rate is very low, became
apparent in later ripening cultivars
as ‘Regina’ and ‘Lapins’ for GDD
values between 500 °C and 700
°C (Fig. 2 and 3).

In the same period, shoot
growing rate was the highest.
Hence, eventual irrigation with
regulated water deficit may be
used for decreasing the growth
without negative effects on the fruit
size (Chalmers et al., 1984).
However, such a strategy could be
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Ja ce npunara camo npu CU/HO-
pacTAamTe COPTONOA0XKOBM KOM-
6uHauun. MNpu agbpBeTara Ha cna-
6opacTALLM MOASIOKKN € Hepaonyc-
TMMO KakBOTO W [a e HapylLlaBaHe
Ha ONTUMasTHUSA NOJIMBEH PEXUM.

applied only to trees of vigorous
cultivar/rootstock  combinations.
With tress on dwarfing rootstocks,
any departure from the optimum
irrigation regime is unacceptable.

dur.

4. TlpupacT npuv pAbpBeTata OT copTonog/iokKkoBaTta KoMOGUHauus

‘Lapins’ / ‘Gisela 5’ npe3 2014 r. (TpuHageceTa Beretauus)
Fig. 4. Growth in the trees of the ‘Lapins’ / ‘Gisela 5 combination in 2014

(thirteenth vegetation)

n3Boan

Henoaxogswara pesuTtba cnu-
pa pacTtexa Ha crabopactawute
abpBeta Bbpxy ‘Gisela 5 «karto
rOANLWHWAT NpupacT He HajBuLlaBa
10-15 cm. C npaBW/IHO M3BbpLUEHA
CW/IHA 3UMHA pbyHa pe3uTba Moxe
fla ce ocurypu npupact OT CpefHo
43 cm 1 Hagsuwasall 28 mm cpe-
[eH pa3mep Ha niogoseTe He3asu-
CMMO OT Bb3pacTTa, HO Mpu Ocury-
peH 6naronpusATeH BOAEH U XpaHu-
TeNeH pexuMm Ha AbpBeTarta upes
MUKpOHanosBaHe  (KamnkoBo WU
MUKPOABbXAYBaHe) N hepTurauus.

CONCLUSIONS

The improper pruning stunted
small trees on Gisela 5, the annual
shoot growth being limited to 10-15
cm. Properly executed severe
winter pruning resulted in average
annual growth of 43 cm and
average fruit size of more than 28
mm, irrespectively of the tree age
but under proper water and
nutritional regimes provided by
microirrigation (drip or trickle) and
fertigation.
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Siyana — a new apple cultivar

Dimitar Sotirov*, Stanislava Dimitrova, Atanas Blagov
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PE3IOME

A6bNKkoBUAT copT CusHa e Cb3-
haneH B VHCTUTYT no 3emegenue -
KiocTeHoun  OT  KpbCTOCKA  Mexay
dnopuHa 1 Makdpuin. MpusHat e kato
HOB copT npe3 2015r. OpUrMHasIHOTO ce-
MeHauye e pasMHOXEHO BbpXy MOAN0XKKA
MM 106. ObpBetara ca 3acafjeHn npwu
pasctosHue 4,5 x 2,5 m 1 ca oTrnexgaHu
Mo KOHBEHLMOHaNIHA TEXHOJ0rMa 3a To3n
Bua. B crtatuaTa ca npeactaBeHU [aHHU
3a arpobnonornyHnTEe U CTONaHCKN Kavec-
TBa Ha copTa 3a nepuoga 2012-2015r.

YcTaHoBEHO e, 4ye AbpBOTO Ha Cus-
Ha UMa ymepeH pacTex, BUCOK [0O6UB ”
penosHO nnofogasaHe. lMnogosete 3pe-
AT okono 20-25 centemBpu. Te ca cpefHO
eapu (130-150g), uspasHeHn no cdopma u
ronemMmHa, Co4Hu, C JIeK apoMaT U MHOro
[o6po kadvecTBO. lMpe3 nepuoga Ha npo-
yYyBaHeTO He ca YCTaHOBEHW nospean oT
CTpynscBaHe, KOeETO MpaBu copTa noa-
Xo4flW, 3a BKIWOYUBaHe B 6GMONOMMYHO
NpoOn3BOACTBO Ha AOBLJIKU.

Kntouosu OyMU: A6BIKA,
cenekyus, pacTex, nnononasaHe,
XUMNYEH CbCTaB

YBO/,
Mpn  Npou3BOACTBOTO  Ha
A6Bb/IKOBA NPOAYKUMA e Hanumue

SUMMARY

Siyana apple cultivar is created in
the Institute of Agriculture - Kyustendil
from a cross between Florina and
Macfree. It is recognized as a new
Bulgarian cultivar in 2015. The original
seedling was propagated on MM 106
rootstock. The trees were planted at a
distance of 4,5 x 2,5 m and grown under
conventional technology for this species.
The article presents data on agro-
biological and economic qualities of the
cultivar for the period 2012-2015.

It was found that the tree of Siyana
has moderate growth, high and stable
yields. The fruit ripen between 20-25
September. They are medium large
(130-150 g), equally in size and shape,
juicy, with a light aroma and very good
quality. During the study were not found
damages from apple scab, which makes it
suitable for inclusion in organic apple
production.

Key words: apple, selection,
growth, fruiting, chemical composition

INTRODUCTION
In the production of apples is
observed a fast implementation in
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6bpP30 BHeApsiBaHe B MpakTukara
Ha HOBW COpPTOBE, KOWUTO Cce
Cb3faBaT KakTO B OOLLECTBEHMU,
Taka W B YaCTHW CeJIEKLNOHHN
nporpamu (Brown and Maloney,
2013). Hai-rnaBHUTE M3UCKBaHWUA
KbM HOBWTE COPTOBE Ca Nof0Be-
Te Ja vmar Jo6bp BbHLIEH BUA,
Ja ca wu3paBHeHM nNo doopma,
rofiemuHa 1 ouseTsBaHe, a umar
[06py BKYCOBU W TEXHOJSIOTUYHN
KayecTBa, [a ca KbCHO3peewm n ¢
NPOLB/KNTENIEH CPOK HA CbXpaHe-
HVWe. lbpBeTara fga umart Bucoka u
pefoBHa pogoBUTOCT, Aa ca CbC
cnaba [0 yMepeHa pacTexHa
cuna, fda nnogogasar rnasBHO
BbPXYy KbCU WM CNabu KIOHKM
(White, 2000; Kellerhals et al.,
2009; bnaros, 2011). C ornep
noslyyaBaHe Ha €KOJIOTMYHO Yucta
nnogosa npoaykums n onasBaHe

Ha  npupogHata  cpega  ce
npegnoynTaT COpToBE NpUTEXaBa-
WM  yctoMumBOoCT wnanm  cnaba

YyBCTBUTE/THOCT KbM MKOHOMMUYEC-
KA  BaxHUTe  6onectn  karto
ctpynsaceaHe (Venturia inaequalis
Cke. W.int), 6pawHecta MaHa
(Podosphaera leucotricha (Ellis et
Everh.) Salm) v gpyru ()XyBUHOB,
2003a; 2003b; Toth, et al.,, 2012;
Sasnhauskas et al., 2015).

B pesyntar Ha cenekumoHHa
AeHocT B NHcTuTyTa no
3emegenune - KroocteHgun npes
nocnegHuTe rognHn ca Ccb3gafeHu
LIeCT HOBM A0BLJIKOBWU copTa - neT
npe3 2010 r. n eguH npes3 2015 r.
KOUTO ca Npu3HatM U BNUCaHN B
OdhmymanHara coptoBa nmcta Ha
cTpaHaTa.

practice of new cultivars that are
created in both the public and
private breeding programs (Brown
and Maloney, 2013).

The most major requirements for

new cultivars are: good
appearance of the fruits, equal size
and color, good taste and
technological gualities, late

ripening and long storage period.

The trees to have high and regular
yields, weak to moderate growth,
fruitage mainly on short or weak
branches (White, 2000; Kellerhals
et al., 2009; Blagov, 2011).

In order to obtain ecologically pure
fruit production and environmental
protection are preferred cultivars
possessing resistance or low
sensitivity to economically
important diseases such as apple
scab (Venturia inaequalis),
powdery mildew (Podosphaera
leucotricha) (Ellis et Everh.) Salm)
and other (Djouvinov, 2003a;
2003b; Toth et al, 2012;
Sasnauskas et al., 2015).

As a result of selection work
at the Institute of Agriculture -
Kyustendil in recent years have
created six new apple cultivars -
five of them in 2010 and one in
2015. They are recognized and
recorded in the Official cultivars list
of the country.
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LlentTa Ha wu3cnegBaHeTo
6axa arpobmonorMyHnUTE N CTOoNaH-
CKM KayecTBa Ha Hal-HOBUAT Ob/l-
rapcu 6bnkoB copt CusiHa, npes
nepuoa Ha Mb/HO NnogoAaBaHe.

MATEPVANT N METOOU
A6BKOBUAT copT CusHa e
nosiydeH OT KPBLCTOCKA Ha COpTO-
BeTe ®nopmHa x Makdpuini B
WHcTuTtyT nNno  3emepgenune -
KiocTeHaun. YTBbPAEH € KaTO HOB
copT npe3 2015r. Abpeetata (5
6pof) ca npucageHn BbPXYy Nog-
noxka MM 106 u ca 3acageHu npes
1998 r. B KOMIEKUMOHHO HacaxaeHue
npun pascrtosHne 45 x 2,5 m.
dopmupaHu ca B cBO60OAHO pacTs-
wa kKopoHa. B HacaxgeHueTto e
npunaraHa KOHBEHLMOHa/IHa Tex-
HOMOrNA 3a oTrexgaHe Ha A6b-
kaTta. [loyBeHaTa NOBBLPXHOCT €
nogabpxaHa B A0OpPO CbCTOSHME
ypes NANTKU Mexaypenosu obpa-
60TKM N TpeTUpaHe c xepobuuman B
pega. Bcuukn HabnogeHus n oT-
ynTaHMA Ha nokasarenure ca npo-
BeleHn B CbOoTBeTCcTBME C MeTo-
Ankarta 3a u3ydyaBaHe Ha pacTtu-
Te/IHATE pecypcu Npu OBOLLHUTE
pacteHns (Heges u gp., 1979).
XUMNYECKUAT CbCTaB  Ha
nnogoBeTe e onpegensH Ha 6asa
cpefHa npoba, B3eTa Nno BpemMe Ha
6eputbaTta n e yCTaHOBEHO CbAbp-
XaHMeTo Ha Cyxo BeLlecTBo
(petbpakTtomeTpmyHo, %), o0O0Wm
3axapn (%, no metoga Ha Jlyd-
loopn) ©n TUTpyeMu KUCENUHU
(upes3 TutpyBaHe ¢ 0,1 n NaON.
[Mpe3 Bpeme Ha npoyyBaHeTo
2012-2015 r. pAvpBeTata ca B

The objective of this study
was to evaluate agro biological and
economic qualities of the newest
Bulgarian apple cultivar Siyana
through a period of full fruiting.

MATERIAL AND METHODS

Apple cultivar Siyana is
created from a cross between the
cultivars Florina x Mackfree in the
Institute of Agriculture - Kyustendil.
It was ratified as a new cultivar in
2015. The trees (5 numbers) were
grafted on rootstocks MM 106 and
were planted in the spring of 1998
in a collection plantation at
distances of 4,5 x 2,5 m. They
were trained as free-growing
crowns. In the plantation was
applied conventional technology
for growing of the apple. The soil
surface was maintained in good

condition by shallow cultivation
between rows and herbicide
application in the rows. All

observations and readings of the
indicators were conducted in
accordance with the Methodology
for the study of plant resources in
fruit plants (Nedev et al., 1979).

The chemical composition of
the fruit was determined on
average samples taken during
harvesting and was found dry
matter content (%, by
refractometer), total sugars (%, by
Luff-Schoorl method), and
titratable acid (%, by titration with
0,1 n NaON.)

During the study 2012-2015
the trees were in full fruiting period
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nepuog Ha Mb/jHO M04ofaBaHe
(15-18™ BereTauus). 3a KoHTpona
ca M3Mnosi3BaHW AbpBeTa OT CTaH-
AapTHUSA copT 3n1aTHa NpeBb3xXoaHa.

PE3YJITATU N OBCBb)XOAHE
ObpBoTOo Ha copt CuaHa
npes nepuoja Ha NbAHO NaoAoAa-
BaHe MposiBABa YMEpPEH [0 CUeH
pacTex Mo OTHoLWeHue Hagebens-
BaHeTO Ha CTBO/Nla U obema Ha
KopoHaTa. HanpeyHOTO ceuyeHue
Ha cTBO/Mla Ha gbpBeTara B Kpas
Ha 18™ roguHa e ¢ okono 20% no-
BMCOKO OT TOBa Ha KOHTponara
3natHa npeBb3xogHa (Tabnuua
1). AbpBoTO dhopmumpa 3a06seHa
KOpoHa, KoATO e okono 15% no-
ronsMa OT Tas3u Ha 3natHa npe-
Bb3xoAHa. CKenleTHUTE K/IOHW ca
fobpe rapHupaHu ¢ nnogogasalla
AbpBecMHa — MNpPeaViMHO  CbC
cnabun 1 KbCu NNOLHN KITOHKN.

(15-18 vegetation). The trees from
the standard cultivar Golden
Delicious were used as a control.

RESULTS AND DISCUSSION

The tree of cultivar Siyana
during the period of full fruiting
shows moderate to strong growth,
according to thickness of the trunk
and crown volume of the trees.
The trunk cross-sectional area at
the end of the 18" year is about
20% higher than that of the control
Golden Delicious (Table 1).

The tree forms a rounded crown,
which is about 15% greater,
compared to Golden Delicious.
Skeletal branches are well
garnished with fruit-bearing wood -
mostly with weak and short fruiting
branches.

Tabnuua 1. BeretaTMBHU nokasartenun, 15-18 Beretauusi
Table 1. Vegetative characteristics, 15-18 growing season

Copt / Cultivar

HanpeyHo ceueHne Ha cTBO/1A
Trunk cross-sectional area, cm?

O6em Ha kopoHaTta
Crown volume, m®

2012 2013 2014 2015 2015

CusiHa 100,9 114,2 1959 205,3 4,12
Siyana
3naTHa npeBb3xoaHa 111,2 127,4 139,9 170,8 3,58
Golden Delicious (st)

OT peHonornyHnTe Habnto- From the phenological
[EeHNA BbpXy Cpoka Ha oTaenHute | observations on the duration of
deHopasn ce yctaHoBu, u4e |individual phenophases  was

UbdPTexbT Ha CuaHa e cpegHo
paH. Hauyasioto Ha ubTexa e
okosio  21.04, Hayanoto Ha
MacoBusa — okono 25.04, a kpaar
Ha UubTexa e B Ha4al0To Ha Mal
(Tabnuua 2). CpepgHaTa npoab/i-

established that the flowering of
Siyana is medium early. Early
flowering is about 21 April, the
start of full frowering — about 25
April, and the end of flowering in
early May (Table 2). The average
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XWUTEMHOCT OT  HayasioTo  Ha
Mb/IHAA OO Kpas Ha ubdTexa e
okosio 9-10 pgHn.  Ubdrexst
npoTMya noyTM efHOBPEMEHHO C
TO3M Ha KOHTponara 3/aTHa
npesb3xofHa. LlBetoBete ca ¢
anameTsp 4,0-4,2 cm, 6enw.

Mo cpok Ha 3peeHe CugHa ce
OoTHacsa KbM 3UMHUTE copToBe. [pn
ycrnoBmsiTa Ha paiioHa Ha Kioc-
TeHAWN nnofoBeTe y3psiBaT OKOJI0
25 cenrtemBpu, T.e. C OKOJ/IO efHa
cegMuua npegn Tesn Ha 3naTtHa
npesb3xogHa (Tabnuua 2). KoHcy-
mMaTuBHaTa MM 3pesiocT CbBnaga c
6eputbeHata. [MpeaMBpeMeEHHOTO
nm onageaHe e okosio 10%.

duration from the beginning of full
blooming to the end of blooming is
about 9-10 days. Flowering is
almost simultaneously with that of
the control Golden Delicious. The
flowers have a diameter of 4,0-4,2
cm, white in color.

According to the term of
ripening of the fruit Siyana is
winter  cultivar. Under the
conditions of the Kyustendil region
fruit ripen around 25 September,
l.e. about a week before those of
Golden Delicious (Table 2).
Consumables maturity of the fruit
coincides with the harvesting. The
premature falling off of the fruit is
about 10%.

Tabnuuya 2. PeHONOrnMYHU gaHHW, cpegHo 3a 2012-2015r.
Table 1. Phenological data, average for 2012-2015

LibhTex, pata
Flowering, date

Copt / Cultivar

Y3psiBaHe Ha niogoseTe
Ripening of fruit, date

Havyano Hauano Kpaii

CpegHo

Onset HanbneHEnd 2012 2013 2014 2015 Average
Start of
full
CusaHa 21.04 25.04 03.04 21.09 29.09 26.10 25.09 25.09
Siyana
3naTtHa npesb3xo4Ha 19.04 23.04 04.05 05.10 06.10 30.09 30.09 03.10

Golden Delicious (st)

CnsiHa e BMCOKO POJOBUT U
pefoBHO  njogofasall — COpT.
CpepHuaTt gobus ot abpso e 27,6
kg, koeTo e ¢ 1,6 NbTK NoBeye OT
TO3M Ha cTaHgapTta 3narHa npe-
Bb3xogHa (16,8 kg). 3a pobpata
POLOBUTOCT Ha COpTa MOXe Aa ce
CbAu M OT KoedomumeHTa Ha
NPOAYKTUBHOCT, KOWTO CbLLO € C
no-go6pa CTOMHOCT OT TO3M Ha
KOHTponata (Tabnuua 3).

Siyana is highly fertile and
regular  fruiting cultivar. The
average yield per tree is 27.6 kg,
which is 1.6 times more than that
of the standard Golden Delicious
(16.8 kg). For good fertility of the
cultivar can be judged by the
coefficient of productivity, which
also has a higher value than the
control (Table 3).
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Tabnuua 3. NMpoayKTUBHM NPosiBU 3a neprnoga 2012-2015r.
Table 3. Reproductive characteristics for the period 2012-2015

Jo6us (kg/abpBo)
Yield (kg/tree)

Copt / Cultivar

KoethmumeHT Ha
NpPoAYyKTUBHOCT

2012 2013 2014 2015 CpeaeH

o6, Yield efficiency,

Average Total (kg/cm’ of TCSA)
CusHa 349 8,0 21,5 46,0 27,6 110,4 0,54
Siyana
3naTtHa npeBb3xogHa 42,1 4,0 11,2 10,0 16,8 67,3 0,39
Golden Delicious (st)
Mnoposete Ha coptT CudaHa The fruit of Siyana are

ca cpefHo efpw, M3paBHEHW Mo
dopma n ronemuHa. Npes otgen-
HUTE roAMHW macarta MM Bapupa
or 130 po 150g. CpepgHo 3a
npoyysaHuna nepuop 1A e 145 g,
WM B CpaBHEHMe CbC cTaHgapTa
Te ca no-eapu c okono 14,6 %
(Tabnuua 4). Mo dopma nnogose-
Te ca KOHW4YHO-KbnoosuaHu (61,6
X 66,4 mm), C J/ieK0 u3paseHo
HapebpsBaHe. lNnogHaTa gpbXka
e cpegHo ge6ena (2,0-2,5 mm) un
cpegHo agvara (1,78-1,82 cm).

medium sized, evenly matched in
size and shape. In the different
years fruit mass varies from130 to
150g. Average for the studied
period it is about 145 g, or in
comparison with the standard they
are larger by about 14.6% (Table
4). Shape of the fruit is conical —
globular (61.6 x 66.4 mm), with
lightly expressed ribs. The fruit
stalk is medium thick (2.0-2.5 mm)
and medium long (1.78-1.82 cm).

Tabnuua 4. Paamepu, NAbTHOCT U XMMUYEH CbCTaB Ha N1ogoBeTe, CpedHo 3a

2012-2015r.

Table 4 Size, firmness and chemical composition of the fruit, average for the

period 2012-2015

Copt
Cultivar @ . s <
< ) o
& S % S = =
© o e c E c e S u =
g o = g £ v sSX 28 @
o . EE © = = S o SO o v
EE S =TE = 5 85 =6 235
c2 2 fo Lt RBogoIe <<
T QO T= S o QVa o ™2 T2 s -
c > = = T c E="c 5 s >@© o =
o = g2 8& b5 253 I 2 IF
s S22 S22 E£E25 5595 55 33
S 3L ouxL CcCuEux OnOF FiE ohn
CusiHa 1450 616 664 6,9 153 79 051 155
Siyana
3naTHa npeBb3xo4Ha 122,2 61,0 56,6 104 17,0 8,6 0,40 21,5

Golden Delicious (st)

[MnopoBaTa KoXuua e TbHKa,
HeXHa, C OCHOBEH Xb/ITO-3e/1eH
UBAT U CBET/I0 YepBeH MOKPOBEH,

Fruit peel is thin, tender, with
yellow-green base colour, covered
with evenly distributed over the
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pasnpegesnieH paBHOMEPHO 1O
usnara NoOBBPXHOCT, CbC cnabo
n3paseHn meunyn. OTKbM orpssa-
HarTa cTpaHa MNnoHsKkora ce obarpsar
B VMHTEH3UBHO 4YepBeH UBAT. ma
MHOTO cnab BOCbYeH Hanen,
BEPOATHO yHacnefeH OT ManyvHus
copT ®iopMHa 1 SIeKo oMa3HABaHe.

[71040BOTO MECO € C HeXHa
KOHCUCTEHUUSA, COYHO, CpenHo
nAbTHO (6,9 kg/cm?), xbaTeHuka-
BO, C /IEK apoMaTt U MHOro go6sbp
BKyc. [lnogosete wumart pgobpa
CbXpaHAeMOCT.

CbabpXaHMeTo Ha Ccyxo Be-
LLecTBO 1 06K 3axapu B niogoBse-
Te Ha CusiHa ca C MNO-HUCKWU CTOW-
HOCTW, a Ha TUTPyeMuTe KUCeNNHU
MasIko MNO-BWCOKM OT Te3n Ha
3natHa npeBb3xogHa (Tabnuua 4).
3axapHo-KNCENNHHUAT KoeUUMeHT
e nog 20, KoeTo UM npugasa npusa-
TeH CNnagko-kucesl U XapMOHMWYEH
BKYC.

Mpe3 nepuvoga Ha uscnensa-
HEeTO He e YCTaHOBEHO HanajeHue
OT CTpynsAcBaHe MO /fucTara,
nertopacTtute uau niogoseTe.

n3BOAN

Copt CuaHa nma ymepeH [o
CUNEH pacTexX, pefoBHa U BUCOKa
poaosuTOoCT. [1040BETE ca C MHO-
ro 4o6po ka4yecTBo, NOAXOAALM ca
3a MnpscHa KoHcymauua u wumart
[OCTaTbyHO Ab/IBI CPOK Ha CbXxpa-
HeHue npu 06MKHOBEHM YCNOBUS.

Kato npaktuyecku ycToinums
Ha CTpynacBaHe TO3M COpPT €
NOAXOASALL 3@ BK/IIOYBAHE B CXeMUTe
3a OMONOrMYHO MNPOU3BOACTBO Ha
A6Bb/IKOBA NPOAYKLMSA.

entire surface light red color, with
slight stripes. From the sun-lit side
it is sometimes colored in intense
red color. There are many weak
wax coating, probably inherited
from the mother cultivar Florina
and slightly greasiness.

The fruit flesh is with a gentle
texture, juicy, average firmness
(6.9 kg/cm?), vyellowish with a
slight aroma and very good taste.
The fruit have a good keeping.

The content of dry matter
and total sugars in the fruit of
Siyana has lower values, and
titratable acids are slightly higher
than those of Golden Delicious

(Table 4). Sugar-acid ratio is
below 20, which gives them a
pleasant sour-sweet and

harmonious taste.

During the studied period it is
not found attack from scab on the
leaves, shoots or fruit.

CONCLUSIONS

Apple cultivar Siyana has
moderate to strong growth, regular
and high fertility. The fruit are with
very good quality, suitable for fresh

consumption and have a long
storage period under normal
conditions.

As a practical scab resistant
this cultivar is suitable for inclusion
in schemes for organic production
of apples.
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