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PE3IOME

WN3cnepgaHuaTa ca npoBefeHn npes
2015-2016r. B VIHCTUTYTa MO OBOLWAPCTBO -
Mnoeame. B ycnoBus Ha NOJiCKM onuT 6e
NPOYy4YEeHO B/UAHWETO Ha MNO4YBEHUSA ce-
NEKTUBEH CUCTEMeEH xepbuuuna neHaume-
TasinH (Ctomn 33 EK — 400 ml/da) Bbpxy
3anneBesniiBaHeTO U pacTexHuTe MposBu
Ha BereTtatMBHarta nogioxka GF 677 B
NUTOMHUK NbpBa rouHa, Kakto u edek-
TbT HA KOHTaKTHWUA Xepouuna ¢ NOYBEHO 1
NNCTHO gelictBue chnymumokcasun (Mnepx
50 BN - 8,0 g/da) BbpXy OKynaHTuUTe B
NATOM-HMK BTOpa roguHa. NpunoxeHute
NnoyYBeHN Xxepobuuman YCnewHo efmmu-
HUpaT njeBesiHaTa pacTUTeNHOCT B Nu-
TOMHUK MbpBa 1 BTOpa roguHa. Mpoawvn-
XWUTENHOCTTa Ha XepbuunaHo nocnepgeii-
CTBME Ha neHagMmeTasiMH e okono 120
OHW, KoeTo ocurypsisa nobpu ycnoeus 3a
pasBUTMETO Ha MNOAJIOKKUTE B Haii-
paHHWTE eTanu Ha BereTauus, Korato
KOHKYpeHUMATa Mexay niesenn n Kynrty-
PEH BMA Ma Hali-CU/THO YrHeTsBallo Aein-
cTBUE. MouBeHOTO  geicTBue Ha
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SUMMARY

The study was carried out in the
period 2015-2016 at the Fruit-Growing
Institute - Plovdiv. The effect of the
selective systemic  soll herbicide
pendimethalin (Stomp 33 EC — 400 ml/da)
on weed infestation and growth habits of
the vegetative rootstock GF 677 in one-
year nursery, as well as the effect of the
contact herbicide of soil and foliar effect
flumioxazin (Pledge 50 WP — 8,0 g/da) on
the grafted plants in second-year nursery
were investigated in a field trial.

The applied soil herbicides successfully
killed the weed vegetation in the first- and
in the second-year nurseries. The
duration of the herbicide effect of
pendimethalin was about 120 days, which
provided good conditions for rootstock
development at the early stages of
vegetation when the weed-crop
competition has the strongest inhibitory
effect.
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doniymmnokcasmH npoab/kasa okono 130
OHM 1 ocurypaBa yucToTa OT MNeBesn
npe3 BeretaumoHHWUA nepuog u [obpu
yCnoBuA 3a passButue Ha okynaHtute. He
€ YCTaHOBEHO MNOATWCKALLO BUsHME
BbpPXy pacTexa crnef npuiaraHeto Ha
Tesn ABa Xepbuumfa  Kakto  npu
pacTeHusATa Ha BeretaTuBHaTa Mo 10XKa
GF 677, Taka 1 npu OKy/iMpaHUTe BbpXY
Hes NpackoBEHW COPTOBE.

KnouoBn  gymu:  xepobuuuaw,
nnesenn, GF 677, pacTexHu npossw,
nocafbyeH marepuan

yBO/[,

Mpe3 nocnegHuTe roguHu B cTpa-
HaTta ce HabnwgaBa 3acuiieH KHTepec
KbM Cb3[aBaHe Ha HOBU MpackOBEHU
HacaxX4eHns BbpXy BeretatuBHata nog-
noxka GF 677. Ta nma peguua npegmm-
CTBa nNpes CEMEHHUTE  MNPacKoOBEHU
NOASIOXKN - XapakTepusmpa ce CbC CUNeH
pactex, noaxofswa e 3a BapoBUTU
noysn (C akTMBEH Kanuuin ao 12%), nma
Jobpa cyxoycTtoinumsocT. lMogxogswa e
3a Cb3faBaHe Ha HacaxXgeHus npu
Hanuuve Ha no4yseHa ymopa (Vasilev and
Zhivondov, 2015).

Mpon3BOoACTBOTO Ha  Ka4yecTBeH
OBOLLEH NocagbyeH Matepuan e cTapToB
eTan oOT nNJ040BOTO MPOWU3BOACTBO MU
onpefena [0 rofisMa CTENeH Heroeata
edekTBHOCT. OCHOBEH arpoTexHU4ecku
npo6siem B OBOLLHWTE pa3cagHuum e 6op-
6ata c nneBesiHaTa pacTUTEsIHOCT, KOATO
€ KOHKYpPEHT Ha MOAJIOXKATE ChpsMO
BofaTa, CBET/IMHATa W XPaHUTEsSIHUTE
enemeHTun. MNpu cnnHo 3anneBensiBaHe ce
nosyyaBaT  HeEKaAYeCTBEHU  MOAJIOXKU,
KOMTO He gocTuraT onTumasiHa gebennHa
B 30HaTa Ha MpucaxpgaHe U He morart ga
6bAAaT OKy/MpaHu B rogMHaTa Ha 3acax-
JaHe. bopbarta c nnesenHaTa pactutesn-
HOCT ce cBexgja [0 npwuiaraHe OCHOBHO
Ha MexaHW4HU cpefcTsa (okonaBaHe WUau
PbUYHO MNJIEBEHE), KOWUTO cCa TPYLOEMKU
MEepPONpUATUA U HamasaBaT UKOHOMUYEC-
KaTa e(peKTMBHOCT Ha pa3cagonpou3Bog-
CTBOTO. B nmTepatypata cbuiecTByBat
[aHHU 3a pas3/IMYyHO BIUSIHME Ha peguua

The soil effect of flumioxazin lasted for
about 130 days and provided weed-free
environment during the period of
vegetation and good conditions for the
development of grafted plants. After the
application of these two herbicides there
was no inhibitory effect on the growth of
the vegetative rootstock GF 677 and on
the peach cultivars grafted on it.

Key words: herbicides, weeds, GF
677, growth habits, planting material

INTRODUCTION

In recent years in Bulgaria there
has been a growing interest in the
establishment of new peach plantations
on the vegetative rootstock GF 677. It has
many advantages over the peach
seedling rootstocks, as it is characterized
by a vigorous growth, it is suitable for
calcareous soils (with active calcium up to
12%) and it shows a good drought
resistance. It is also suitable for planting
in case of soil fatigue (Vasilev and
Zhivondov, 2015).

The production of good quality fruit
planting material is the starting point of
fruit production, determining to a large
extent its effectiveness. The major
agrotechnical problem in fruit nurseries is
the control of weed vegetation, which
competes with rootstocks for water, light
and nutrients. In case of strong weed
infestation, the produced rootstocks are of
low quality, they cannot reach the optimal
thickness to be grafted in the year of
planting. Weed control is limited to
applying mainly mechanical means
(hoeing or manual weeding), which are
labor consuming and reduce the
economic efficiency of the production of
planting material. In literature, there are
data about the different effect of a number
of soil and foliar herbicides on the growth
of fruit species used as rootstocks, i.e.
from lack of phytotoxicity and the
production of good quality planting
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MOYBEHN W JIACTHU Xepbuumanm BbPXY
pacTexa Ha OBOLLHW BUAOBE, N3N0J3BaHu
Kato NoA/IOKKW - OT Qmnca Ha (PUTOTOK-
CMYHOCT W MosyyaBaHe Ha KayecTBeH
nocagbyeH marepuasn, OO0 MHOrMo CuUnHa
TOKCMYHOCT cnep npuiaraHe Ha HsKou
aKTMBHW BellecTBa Ha Xxepouuuan w
3aruBaHe Ha pacteHusTa (Rankova 2004;
Hanson and Schneider, 2008; Rankova,
2011; Rankova and Tityanov, 2013;
Rankova and Zhivondov, 2013; Rankova
and Tityanov, 2014). Pesyntatute oT
peovua npeguwiHA U3cnefBaHns Mokas-
BaT, Ye MOYBEHUAT xepbuumg neHgmme-
Ta/IMH NposiBABa 3a/0BOMIUTENHA Cefek-
TMBHOCT CMPsAIMO OCHOBHU MOAIOXKA 3a
OBOLLHMTE BUAOBE - XbATa [OXaHKa,
npackoBsa, maxanebka, AvBa uepewa u
YCMELWHO KOHTposvpa rosisam 6poii egHo-
FOOULWHN XUTHU U LUMPOKOIUCTHU ne-
Be/IHU BUAOBE, XapaKTepHU 3a OBOLUHUTE
pascagHuupm. AKTUBHOTO BELLEeCTBO
oNTlYMUOKCA3MH MMa KOHTaKTHO NMOYBEHO Y
NUCTHO pelicTBue. UYyBCTBUTENIHU KbM
Hero ca ronsim 6poli e 4HOroAULLIHM XUTHN
N LUMPOKOSINCTHU BUAOBE: OOMKHOBEH
lwmp, NoJsickn cuHan, 6sina nobopa, Tatyn,
nanagoBoO/IMCTHO  Nunepuye,  naika,
YepHO Kyye rposge, abyTuioH, nadva
TpeBa, TydyeHuua, noseTuua, nanamuia,
6yTpak, KowpsBa, KPbBHO NPOCO, KOKOLLe
npoco, 6anyp (ot ceme). Mnempx 50 Bl e
perucTpupaH B HSKOM  €BPOMEencku
ObpXaBU 3a NPUIOXKEeHUWe B OBOLLHU
rpagvHu n noss. [eictemeto Ha Mnegx
50 Bl Bbpxy nanamuga, OyTpak w
nosetuua ce Habnwgasa npu JIMCTHO
NpUIoXKeHWe U paHHu dhasu Ha passBuTue
Ha nnesenute. ObLArOTO NOYBEHO [Aeli-
CTBME Ha MpoAyKTa ocurypsiea 4ymctu oT
nnesenu njowy npes uenva BereTaumo-
HeH nepuoj. TpeTupaHeTo ce U3BbpLUBA
camMo B pefioBeTe, a Mexaypenusta ce
obpaboTBar MexaHuU4yHo (Summit Agro —
Product Catalogue, 2019).

Llen Ha HacToALWOTO npoyyBaHe e
[a ce uscneasart BIVSHUETO HA NMOYBEHUSA
xepbuumg neHgumetanuH (Ctomn 33 EK —
400ml/da ) BbpXy pacTexHuTe nposisu Ha
BeretatmpHata nognoxka GF 677 B

material to a very strong toxicity after the
application of some active substances
contained in the herbicides, causing plant
death (Rankova 2004; Hanson and
Schneider, 2008; Rankova, 2011;
Rankova and Tityanov, 2013; Rankova
and Zhivondov, 2013; Rankova and
Tityanov, 2014). The results of a number
of previous studies showed that the soil
herbicide pendimethalin exhibited
satisfactory selectivity in the major
rootstocks for the fruit species yellow
plum, peach, mahaleb, wild cherry and
the herbicide successfully controls a large
number of annual cereal and broadleaf
weed species typically found in the
nurseries. The active  substance
flumioxazin has a contact soil and foliar
action. A large number of annual cereal
and broadleaf species are susceptible to
it: Amaranthus retroflexus L., Sinapis
arvensis L., Chenopodium album L.,
Datura  stramonium L., Persicaria
lapathifolia L., Matricaria chamomilla L.,
Solanum nigrum L., Abutilon theophrasti
L., Polygonum aviculare L., Portulaca
oleracea L., Convolvulus arvensis L.,
Cirsium arvense L., Xanthium strumarium
L., Setaria viridis L., Digitaria sanguinalis
L., Echinochloa crus-galli L., Sorghum
halepense L. (seedlings). Pledge 50 WP
is registered in some European countries
for application in orchards and vineyards.
The effect of Pledge 50 WP on Cirsium
arvense L., Xanthium strumarium L., and
Convolvulus arvensis L. was observed
after foliar application at the early stages
of weed development. The continuous soil
activity of the product provides weed-free
areas throughout the vegetation season.
Treatment is carried out only within the
rows, and the inter-row space is cultivated
mechanically (Summit Agro — Product
Catalogue, 2019).

The aim of the present study was to
investigate the effect of the soil herbicide
pendimethalin (Stomp 33 EC — 400 ml/da)
on the growth habits of the vegetative
rootstock GF 677 in a first-year nursery
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MATOMHUK MbpBa roguHa U eqekTbT Ha
KOHTaKTHUS Xepbuuug C MO4YBEHO U
NNCTHO aelictBue chnymmokcasuH (Mnepx
50 BIM — 8,0 g/da) Bbpxy pasBMTUETO Ha
OKY/TaHTMTe B MUTOMHKK BTOpa roguHa.

MATEPVAJT N METOOU

WN3cnepBsaHuaTa ca npoBegeHn npes
2015-2016 r. B VIHCTMTYTa No OBOLLAPCTBO -
Mnosgue. B ycnoBmsa Ha nNoJicKM oOnuT
651xa NPOy4YeHN BJIMSHMETO HA MOYBEHUSA
CefIeKTUBEH CUCTEMEH Xxepbuung neHau-
meTasimH (Ctomn 33 EK — 400 ml/da)
BbpXy 3ansieBensiBaHeTo W pacTexHute
NnposiBU Ha BeretatuMBHata nopsoxka GF
677 1 ehekTa Ha KOHTAKTHUA xepbuuusa c
MOYBEHO N INCTHO AelicTBne haymmnokca-
3uH (Mnepx 50 BM — 8,0 g/da) Bbpxy
OKy/flaHTUTEe B NUTOMHUK BTOpa rogunHa.

MUTOMHUK NbpBa rogmMHa

PacTteHuss oT BeretaTuBHaTa noj-
noxka GF 677 6sixa 3acafeHu B Havaso-
TO Ha Mecel, anpwui B MUTOMHUK MbpBa
roguMHa npu cxema Ha 3acaxpaHe 90x15
cm. HenocpeAcTBEHO crief, 3acaxiaHeTo
Ha pacTeHusTa ce U3BbPLUM TpeTmpaHe ¢
nouyseHust xepbuung. NpoyyeHo 6e BAMA-
HMETO Ha MNEeHAMMETa/IMH — TbProOBCKU
npoaykt Ctomn 33 EK B po3a 400 ml/da
BbpPXY 3amn/ieBesiiBaHeTo, pacTtexa, pas-
BUTMETO M KAYECTBOTO Ha MOAJ/IOXKUTE.

OnuTHLT ce 3a/10KM No cTaH4apTeH
MeToA Ha ObaruTe pefose, B 4 NOBTO-
peHus. KoHTponara ce nogabpxalle
ynucTa OT NJEBENN 4Ype3 PbYHO MNJIEBEHE
npe3 30 gHu. To Bpeme Ha Beretaumata
NoAMIOXKUTE Ce OTrexaaxa no ctaHaapT-
Ha TEXHOOrs.

3a oueHka Ha xepbuympHaTta
eMKacHOCT Ha MNpPWIOXKEHNs Xepouung
no Bpeme Ha Beretayusita ce oTyeTe 3a-
nseBensiBaHeTo B OTAE/THUTE BapuaHTn —
BMOB CbCTaB U NEPUOA Ha aKTMBHO Xep-
6uuymaHo nocnepeiictene. Mo Bpeme Ha
BeretauuaTa ce M3BbpLlUBaxa BU3yasHU
HabnaeHUs BbPXY pacTexa n passutume-
TO Ha pacTeHusiTa — TEMN Ha pasButue,
BbHLUHN MNpU3HaUM Ha TOKCMYHOCT —
X/10p03a, HeKpPO3a, Aenpecus Ha pacTexa.

and the contact herbicide of soil and foliar
effect flumioxazin (Pledge 50 WP - 8,0
g/da) on the development of the grafted
plants in a second-year nursery.

MATERIAL AND METHODS

The study was carried out in the
period 2015-2016 at the Fruit-Growing
Institute - Plovdiv. The effect of the
selective systemic  saoll herbicide
pendimethalin (Stomp 33 EC — 400 ml/da)
on the weed infestation and the growth
habits of the vegetative rootstock GF 677,
as well as the effect of the contact
herbicide of soil and foliar effect
flumioxazin (Pledge 50 WP — 8,0 g/da) on
the grafted plants in a second-year
nursery were investigated in a field trial.

First-year Nursery

Plants of the vegetative rootstock
GF 677 were planted at the beginning of
April in a first-year nursery at a planting
distance 90x15 cm. Immediately after
planting, the plants were treated with the
soil herbicide. The effect of pendimethalin —
the commercial product Stomp 33 EC,
applied at a rate of 400 ml/da — on weed
infestation and on growth, development
and quality of the rootstocks was studied.

The experiment was set by the
standard long-row  method, in 4
replications. The control was maintained
free from weeds by manual weeding
every 30 days. During vegetation, the
rootstocks were grown following the
standard technology.

Weed infestation in the separate
variants was evaluated, reporting the
weed species composition and the period
of the active herbicide post-effect, in order
to assess the efficacy of the herbicide
applied during  vegetation.  Visual
observations were made on plant growth
and development — development rate,
external symptoms of toxicity — chlorosis,
necrosis, growth suppression.
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Mpe3 mecel aBryct (15-20aBrycr)
Ce U3BbPLUN OKayecTBABaHe Ha MNOASIOX-
KNTE, KaTo b6sXxa OTYETEHU BUOMETPUYHU-
Te nokasatesnim BucounHa (cm) n gebenu-
Ha B 30HaTa Ha npucaxgaHe (mm).
OkauyecTBABaHETO Ha pacTeHusiTa B TO3W
nepuog cbBnaga C MOMEHTa Ha mpucax-
JaHe, onpejesieH Kato Haii-nogxoasuy 3a
M3BbpLWBaAHE Ha o6saropogsBaHe B
HallaTa OBOLapcKa npakTmka.

MopoxknTe 651Xa OKyNMpaHu npes
Mecel, CENTEMBPM C MpackoBEHWUTE COp-
ToBe PunuHa, JlackaBa u Esmonnua wn
HeKTapuHoBUSA copT [epraHa.

MIUTOMHUK BTOpa rognHa

B NMTOMHKK 2-pa rogmHa pacTteHus-
Ta OT BeretatuBHaTa nogsioxka GF 677,
OKyNMpaHu C MpackOBEHW U HEKTapuHOB
COpT ce TpeTupaxa C No4YBEH Xepouuna,.
Mpoy4yeHo 6e B/IMSIHNETO Ha
PNIYMMOKCA3MH — TbProBCKM  MPOAYKT
Mnepx 50 BIM B po3a 8,0 g/da Bbpxy
3anseBensBaHeTo, pacTexa, pasBuUTUETO
N KayecTBOTO Ha COPTOMNOA/IOXKOBUTE
KOMOUHaLMN.

OnuTHLT ce 3a/10XKM No cTaH4apTeH
MeToA Ha ObaruTe pefose, B 4 MNOBTO-
peHus. KoHTponara ce nogabpxalle
ynucTa OT MJIEBENIN YPE3 PBYHO MJIEBEHE
npe3 30 gHu. Mo Bpeme Ha BeretauunatTa
NoAsIOKKUTE Ce OTrexaaxa no ctaHaapT-
Ha TEXHOOrs.

3a oueHka Ha xepbuungHata edu-
KaCHOCT Ha MpUIOXeHUs Xxepbuumng no
BpeMe Ha Beretauusta ce otyeTe 3anse-
Be/IABAHETO B OTAE/IHUTE BapuaHTn —
BWAOB CbCTaB W MNepuos Ha akTuBHO
xepbuumaHo nocnepgeiicteme. Mo Bpeme
Ha  Beretauusta ce  uM3BbpLBaxa
BU3YyasTHN HabMIOAEHNA BbpXYy pacTexa u
pasBUTMETO Ha  COPTOMNOA/IOXKOBUTE
KOMOMHauMm — Temn Ha pasBuTue,
BbHLUHM MpU3HaUM Ha TOKCMYHOCT -
X/10p03a, HEeKpPOo3a, AeNpPecust Ha pactexa.

Mpe3 mecel OKTOMBPWU Mpegu us-
BaXJaHeTo MM, ApbByeTata 6sxa oOka-
yecTBsiIBaHW NO MokKasaTenute BUCOYUHA
(cm), gebenuHa Ha cTbL6/10TO Ha 15 cm
Hag npucagkata (mm), 6poit npeauepe-

In August (15-20 August) the
rootstocks were graded for quality,
reporting the  following biometric

parameters: height (cm) and thickness at
the place of grafting (mm). The quality
grading of the plants in that period
coincided with the moment of grafting,
determined to be the most suitable in our
fruit-growing practice.

The rootstocks GF 677 were
grafted in September with the peach
cultivars ‘Fillina’, ‘Laskava’ and ‘Evmolpiya’
and the nectarine cultivar ‘Gergana’.

Second-year Nursery

In a second-year nursery, the
plants of the vegetative rootstock GF-677
grafted with peach and nectarine cultivars,
were treated with a soil herbicide. The
effect of flumioxazin, the commercial
product Pledge 50 WP applied at a rate of
8.0 g/da, on weed infestation, growth,
development, and quality of the
cultivar/rootstock ~ combinations ~ was
studied.

The experiment was set by the
standard long-row  method, in 4
replications. The control was maintained
free from weeds by manual weeding
every 30 days. During vegetation, the
rootstocks were grown following the
standard technology.

Weed infestation in the separate
variants, the specific composition and the
period of active herbicide activity were
followed for evaluating the efficacy of the
applied herbicides during the period of
vegetation. Visual observations were
made during vegetation on the growth and
development of the cultivar-rootstock
combinations — rate of development,
external symptoms of toxicity — chlorosis,
necrosis, growth suppression.

In October, before digging up the
trees, they were graded for quality
according to their height (cm), stem
thickness at 15 cm above the place of
grafting (mm), the number and total
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MEHHW fileTopacTu u 06w, npupact Ha
npeanBpeMeHHMTe fieTopacTtu (cm).

PE3YJITATU N OBCBXXOAHE

BnvsHue Ha no4yBeHUTE Xxep-
onumMaom BBPXY BUOOBMA CbCTaB WU
CTeneHTa Ha 3arnseBesiiBaHe

MneBenHaTa acouuauus B OBOLL-
HUS pas3cafHUK B EKCNepUMEHTasTHOTO
nosne Ha MO - MNnoBanB ce xapakTepusu-
pa kaTo acoumaums ot “okoneH Tvn’, T. e.
B HesA npeobnagasaTt MnaeBesin OCHOBHO
OT rpynara Ha egHOrogULLIHUTE PaHHU Y
KbCHU MpPOSIETHA BUZOBE. B NUTOMHUK
nbpBa M BTOpa rogmHa 6ele OTYETEHO
pasBuTMe Ha c/legHuTe egHOroAWLIHU
BMOBE MNJIEBE/IN; OBYapcka TOpb6uyka
(Capsella bursa-pastoris L.), nucuya
onawka (Alopecurus myosuroides s L.),
neuebeH poconac (Fumaria oficinalis L.),
noscko nrtuye npoco (Lithospermum
arvense L.), 3se3guua (Stelaria media L.),
6ana noéoga (Chenopodium album L.),
0obukHoBeH wWwup (Amaranthus retroflexus
L.), 3nonetHuuya (Erigeron canadensis L.),
rpaguHckm koctpel, (Sonchus oleracea L.)
KpbBHO npoco (Digitaria sanguinalis L.) n
6ytpak (Xanthium  strumarium L.),
TyyeHuua (Portulaca oleracea L.). lNpe3
NbpBUTE TPYM Mecela OT BHACSHETO Ha
xepbuumpa He 65Xxa yCTaHOBEHM pa3Bu-
BallW ce NJeBeSIHW pacTeHus B TpeTupa-
HWNS BApUaHT.

MouBeHuAT xepbuymng Ctomn 33 EK
B npunoxeHata gos3a 400 ml/da peanu-
3Mpa OT/IM4YHa XepobuungHa edgukacHocT
BbpPXY 3anieBesiiBaHeTo, kaTo MNpoabi-
XWUTENHOCTTa Ha XepObuunaHOTO AeincTBue
6e 3,5-4 meceua. ToBa gage Bb3MOXHOCT
Ja ce e/IMMUHMPA KOHKYPEHTHOTO BAUSI-
HME Ha nNMeBesiMTe BbPXY HavyaHUSA
nepuog Ha pasBUTME Ha MNOASIOXKKUTE.
MpuknioyuBaHe Ha XepouuMaHoOTO AeNn-
cTBME ce HabnwgaBawe okono 120 gHu
cnef TpeTMpaHeTo — B HavyanoTo Ha
mMecey, aBryct. Npu ToBa oTuMTaHe belle
YCTAHOBEHO Hanune Ha efuHUYHU pac-
TeHusi Ha TyyeHuua (Portulaca oleracea
L.) B TpeTMpaHnsa BapuaHT.

Ha ocHoBaTa Ha nony4veHute pe-

increment of the shoots (cm).

RESULTS AND DISCUSSION

Effect of soil herbicides on the
specific composition and the level of
weed infestation

The weed association in the fruit
tree  nursery established in the
experimental field of the Fruit-Growing
Institute - Plovdiv is characterized as an
association of an arable type, i.e. the
predominant weeds are of the group of
annual early and late spring species. The
following annual weed species were
reported in the first- and second-year
nurseries: shepherd’'s purse (Capsella
bursa-pastoris L.), blackgrass (Alopecurus
myosuroides L.), common fumitory
(Fumaria oficinalis L.), corn gromwell
(Lithospermum arvense L.), common
chickweed (Stelaria media L.), White
goosefoot (Chenopodium album L.),
redroot pigweed (Amaranthus retroflexus
L.), Horseweed (Erigeron canadensis L.),
common sow thistle (Sonchus oleracea
L.) Crab grass (Digitaria sanguinalis L.),
rough cockle-bur (Xanthium strumarium
L.), purslane (Portulaca oleracea L.). No
new emerging weed plants were found in
the treated variant in the first three
months after treatment with the herbicide.

The soil herbicide Stomp 33 EC at
the applied rate of 400 ml/da achieved
excellent weed control efficacy, the
duration of the herbicide activity lasting for
3,5 to 4 months.

That helped to eliminate the competitive
effect of the weeds at the initial stage of
rootstock development. The end of the
herbicide activity was observed about 120
days after treatment — at the beginning of
August. At that time only single purslane
plants (Portulaca oleracea L.) were found
in the treated variant.

On the basis of the results obtained
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3ynTaty 3a edukacHocTTa Ha npuioxe-
HUS Xepouuna BbpXy nieBenHaTa pactu-
TE/IHOCT MOXe fa Ce Hanpasu U3BOfg, 4e
NOYBEHUAT Xxepbuuung neHgumeTasIvH —
Ctomn 33 EK - 400 ml/da ocbliecTBABa
MHOI0 A06BLP XepobuunaeH KOHTPO BbPXY
3anneBensBaHeTo C NPOLBL/MHKUTENHOCT
Ha xepbuuuaHo nocnegeictene - 120
OHW. PeanusvpaHeTo Ha npoAb/mkuTeneH
xepobuunaeH edpekt, okono 4 wmeceua
cnep TpetupaHe, ocurypsisa fobpu ycno-
BMS 3@ Pa3BUTUETO Ha NOANIOXKUTE B Hali-
paHHWTE eTanu OT BeretauusaTa, Korato
KOHKYpeHLuaTa Mexay nieBenu u KyntypeH
BWA, IMa Hali-CU/THO YrHeTABaLLO AelicTBME.
MouBeHOTO aeiictene Ha
donymmnokcasvH npoabs/kasa okosno 130
OHM 1 ocurypsiBa uucTota OT MNJieBenu
npes BeretauMoHHUA nepuos M [obpu
YC/I0BUS 3a pa3BUTKE HA OKyNaHTUTE.

BnuaHne Ha nouBeHUTe Xepbu-
uMan Bbpxy BeretaTUBHUTE MPOSIBU Ha
nognoxka GF 677 B NMMTOMHUK NbpBa
roanHa u Ha cCopTonoA/I0XKOBUTE KOM-
OvHauMn B NMTOMHWK BTOpa rogmHa

BusyanHu cumntomMm Ha (PUTOTOK-
CUYHOCT Mpu pacTeHusaTa OT TpeTupaHuTe
BapvaHTU, KakTo 1 BUAMMA Jernpecus Ha
pacTexa He 651ixa HabnwogasaHu.

[aHHnTe OT npoBefeHus GuomeT-
puyeH aHanus, 3BbPLUEH HenocpeacTBe-
HO nMpeaun OKyNMpaHeTo Ha MOAJI0XKOBUS
MaTepuas, nokassaT, 4e BCUYKN TpeTupa-
HMW C Xepbuuman pacTeHus umaTr BUCO-
yrvHa, Nno-rosiiMa OT Ta3u B KOHTponara
(Purypa 1). AHasIOrMuHM ca faHHUTE 1 3a
B/MAHUETO Ha MNeHOUMETa/IMH BbPXY
nokasatensa pJeb6esivHa B 30HaTa Ha
npucaxpnaHe. TpeTMpaHeTo C BK/IOYEHUS
B u3cnenBaHeTo xepbuuua HAMa Hera-
TUBHO B/USAAHWE BBPXY Pas3BUTMETO Ha
noanoxkure. Toea AasBa OCHOBaHWe Ja ce
npueme, 4e TPETMPAHETO C MOYBEHUA
xepbuuma neHgnmetanvH Ctomn 33 EK -
400 ml/da BognM [0 nonyyvaBaHe Ha
KayecTBeHW NOAJIOXKW, TOAHU 3a OKyNu-
paHe B rogmHaTa Ha 3acax/jaHe.

about the efficacy of the applied herbicide
against weed vegetation, it could be
concluded that the soil herbicide
pendimethalin — Stomp 33 EC - 400
ml/da manifested very good control on
weed infestation, the duration of the
herbicide activity lasting for 120 days. The
continuous herbicide effect of about 4
months after treatment provided good
conditions for the development of the
rootstocks at the earliest stages of
vegetation when the weed-crop
competition has the strongest inhibitory
effect.

The soil activity of flumioxazin
lasted for about 130 days and provided
weed-free environment during the period
of vegetation and good conditions for the
development of the grafted plants.

Effect of soil herbicides on the
vegetative habits of the rootstock GF
677 and cultivar-rootstocks
combination in the first- and second
year nursery

Visual symptoms of phytotoxicity,
as well as obvious growth suppression
were not observed in the plants of the
treated variants.

Data of the biometric analysis
carried out immediately before grafting of
the rootstocks showed that all the
herbicide-treated plants had a stem height
greater than those in the control variant
(Figure 1). Similar data were reported
about the effect of pendimethalin on the
indicator thickness at the place of grafting.

Treatment with the studied herbicide did
not exert a negative effect on rootstock
development. That gave the reason to
assume that treatment with the soil
herbicide pendimethalin Stomp 33 EC —
400 ml/da results in obtaining good quality
rootstocks suitable to be grafted in the
year of planting.
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',// ® [leGenuna (mm) / Thickness (mm) - LSD 5% - 2,9

/' = Bucodmnna (cm) / Height (cm) - LSD 5% - 44,6
1000,0
100,0 -
10,0
1.0
Ctomn 33 EK KOHTpOna
Stomp 33 EC control

dur. 1. BnmsaHme Ha no4yBeHus xepobuuymg neHgmmeTannH Ctomn 33 EK — 400
ml/da Bbpxy BucoumHata (cm) n gebennHara B 3oHaTa Ha npucaxgaHe (mm) Ha

BeretatmBHara nognoxka GF 677

Fig. 1. Effect of the soil herbicide pendimethalin Stomp 33 EC — 400 ml/da on
height (cm) and thickness at the place of grafting (mm) of the vegetative

rootstock GF 677

B nuTOMHMK BTOpa roguHa He 65xa
HabnwgasaHn BUAMMU CUMMITOMU Ha
(OUTOTOKCUYHOCT cnef, TpeTupaHeTo C
Mnegx 50 BIl, kakto ¥ pasnuuma B
TEMMNOBETE Ha Pa3BUTWE Ha OKynaHTuTe
OT OTAE/IHATE BapuaHTu.

Pe3syntatute nokassar, ye npwio-
XEHNeTO Ha (p/lyMMOKCa3nH He BoAW A0
Jenpecuss Ha pacTexa npu copTonog-
JNIOXXKOBUTE KOMOMHaUMN BbPXy Bereta-
TBHa noanoxka GF 677 (durypa 2).

No visual symptoms of
phytotoxicity or differences in the rates of
development of the grafted plants in the
different variants were observed in the
second-year nursery after treatment with
Pledge 50 WP.

The results show that the
application of flumioxazin did not lead to
growth suppression in the cultivar-
rootstock combinations on the vegetative
rootstock GF 677 (Figure 2).
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#Bpon netopacTw / Shoot number
HeBenuxa (mm) / Thickness (mm)
# Bucounda (em) / Height (em)
& O ‘bMmkMHa Ha neTopacTute (cm) / Total shootlength (cm

10000

1000 +

10,0 4

Nacrasa Esmonnus

KOHTpONa TPeTHpaHO

Laskava Evmolpiya
control treated

DunuHa Nackasa
KOHTpONa TPeTHpaHo
Filina Laskava
control treated

dunuHa
TpeTHpaHo
Filina
treated

Eemonnua  Teprasa

HOHTpONa TpeTupaHo

Evmolpiya Gergana
control treated

MepraHa

KOHTpOna

Gergana
control

dur. 2. BAnsHMe Ha no4yBeHnsa xepbuumg dnymmokcasuH — Mnemx 50 BM — 8,0
g/da BbpXxy pactexa Ha NpackoBeHU U HEKTapPUHOBWU COPTOBE BbPXY MOAJI0XKA
GF-677 B NTTOMHUK BTOpa rogmHa

Fig. 2. Effect of the soil herbicide flumioxazin — Pledge 50 WP — 8,0 g/da on the
growth of peach and nectarine cultivars grafted on the rootstock GF 677 in the

second-year nursery

PacTteHuata oOT TpeTtupaHute cC
Mnegx 50 BI1 BapuaHTK ce oTniMyasar c
Mo-BUCOKN CTOMHOCTM Ha GMOMETPUYHUTE
rnokasaTenu B CpaBHEHWE C pacTeHusATa
OT HeTpeTupaHaTa KoOHTpona.

n3BOaU
1. TpunoxeHnte no4BeHN Xxepbu-
uman neHgumetaninH (Ctomn 33 EK) un
donymnokcasuH (Mnemk 50 BM — 8,0 g/da)
yCcnewHo enMMuHMpaT nneBefniHaTta pac-
TUTESIHOCT B NUTOMHUK NbpBa U BTOpa
roguHa. MNpoab/mKUTENHOCTTa Ha Xepobu-
UuAHO nocnegeicTene Ha neHagMMeTaInH
e okono 120 gHu, KoeTo ocurypsisa aobpu
YC/I0BUSA 3a Pa3BUTMETO Ha MOASIOXKKMTE B
Hali-paHHUTe eTanu Ha BereTaLus, Korato
KOHKYpeHUuATa Mexay nnesenn wu
KyNnTypeH BWA VMa Hal-CUHO YrHeTs-
BalWlo gencTteme. NMNoYBEHOTO AENCTBME HA
doniymMmmnokcasmH npoab/kasa okono 130
OHV 1 ocurypsiBa uucTota OT MNJieBenu
npes BeretauMoHHUA nepuog n [obpu
YC/I0BUSA 3a pa3BUTKE HA OKYyNaHTUTE.

The plants in the variants treated
with Pledge 50 WP were characterized by
higher values of the biometric parameters
compared to the untreated control plants.

CONCLUSIONS

1. The applied soil herbicides
pendimethalin  (Stomp 33 EC) and
flumioxazin (Pledge 50 WP — 8,0 g/da)
successfully killed the weed vegetation in
the first- and second-year nurseries. The
duration of the herbicide effect of
pendimethalin was about 120 days, which
provided good conditions for rootstock
development at the early stages of
vegetation when the  weeds-crop
competition has the strongest inhibitory
effect. The soil activity of flumioxazin
lasted for about 130 days and provided
weed-free environment during the period
of vegetation and good conditions for the
development of the grafted plants.
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2. He e ycTtaHoBeHO nogTuckallo 2. There was no inhibitory effect on
BNMSHME BBbPXY pacTexa cnep npunara- | the growth of the vegetative rootstock GF
HEeTO Ha Te3n ABa xepbuuymga kakto npu | 677 and on the grafted peach and
pacTeHusiTa Ha BeretTaTMBHaTa NOAI0XKKa | nectarine cultivars after the application of
GF 677, Taka u npu okynupaHute | those two herbicides.
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PE3OME

MpoayKTMBHOCTTA U MKOHOMMYECKa-
Ta eeKTMBHOCT Ha YepeLloBOTO NPous-
BOACTBO Morat fa 6baaT nogobpeHu,
ypes HeroBaTta UHTEH3UUKaLMA Ha OCHO-
BaTa Ha cnabopacTawm Noaoxk1. Ha To-
31 eTan Hali-gobpuAt kaHangat e Gisela
5, HO MacoBOTO i BHeApsiBaHe e Bb3npe-
MATCTBAHO OT LUMPOKO Pa3npoCcTpaHeHOoTo
cxBauwaHe, ye cnabopacTawmTe Noa0X-
KA ca Henoaxogsawy B MO-3aCyLU/IMBY
ycnoBusi, Ha 6egHn 1 nekn nousn. OBGeKT
Ha HacToswarta nybésavkauma ca Konmyec-
TBOTO M KaA4yeCTBOTO Ha fJo6uBa OT Bb3-
pacTHu YepelloBu AbpBeTa, N3cneasaHe-
TO e nposefeHo B MHCTUTYT no osoLiap-
cTBO - noBawvB, npe3 nepuoga 2015-2017
r. HepeloBOTO HacaxaeHne e cb3gageHo
npe3 nposnetra Ha 2001 r. B cxema 4 x 2
m ¥ oTrexgaHo B WHCTUTYT no
osowiapcTeo - lNnosaus, bwuarapua. Cop-
ToBeTe burapo bropna, JlanvHc n PeruHa
ca M3NMTBaHW npe3 ueTupuHagecetaTa,
neTHagecetrara W LWecTHajeceTara UM
Beretaums (2015-2017 r.) B ycrnosusita Ha
MUKpOHarnosiBaHe, hepturaums U 3umHa
pesntba. KauecTBoTo Ha nnogosete e
OLEHEHO 4Ype3 M3MepBaHUsA Ha TaxHaTa
mMaca, BUCOYMHa, LUMPOYMHA U febennHa.

Accepted: 30.08.2019

Published: 07.10.2019

SUMMARY

The productivity and the economic
efficiency of the sweet cherry production
can be enhanced by its intensification
based on dwarfing rootstocks. Today a
candidate for a leader amongst the
dwarfing rootstocks is ‘Gisela 5.
Unfortunately, it cannot fully meet the
expectations yet, because of the widely
spread opinion that the dwarfing
rootstocks are not suitable in more arid
conditions, on poor and light soils.
Objectives of the present publication are
the yield and the fruit quality of mature
cherry trees. The investigation was
carried out at the Fruit-Growing Institute of
Plovdiv, Bulgaria, in the period 2015-2017.

The sweet cherry plantation was
established in the spring of 2001 at 4 x 2
m planting distances. The cultivars
‘Bigarreau Burlat’, ‘Lapins’ and ‘Regina’

were studied during their fourteenth,
fifteenth and  sixteenth  vegetation
(2015-2017) under  drip  irrigation,

fertigation and winter pruning. Fruit quality
was evaluated by measuring their mass,
height, width and thickness.
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OT4yeTeH e U A06MBBT OT U3NUTBAHUTE
copToBe. [MonyyeHnTe pesyntaTu HeaByc-
MWUCNEHO AoKa3BaT rofieMust noTeHumasn
Ha cnabopacTsawara Moa/iokka, Ho B
YCNOBUSITA Ha KOHLENTYa/IHO HOBA TEXHO-
Nnorvst 3a OTINeXaaHe Ha YepelloBarta
KynTypa, peBusMpalia noytm U3usio
OCHOBHM MPaKkTUKM KaTo pe3uT6a, Hamos-
BaHe 1 TOpEHe.

Knouosu OYMU: uepeLa,
cnabopacTsALLM NOASIOKKM, 106UB, KAUECTBO

YBO/[,

[Hec e 0o6WONpMeTo CxBallaHeTo,
ye MNpPOAYKTMBHOCTTA U WMKOHOMUYeckaTa
e(peKTMBHOCT Ha 4YepeLloBOTO MPOV3BOL-
CTBO MoraT ga 6baat nogobpeHn eavH-
CTBEHO 4pe3 HeroBaTa WHTeH3UdMkaums,
KOEeTO Llie peye No-Masikv no pasmep obp-
BETa, HO MoBeYe Ha eAuHuULa NJIOoLL, paH-
HO BCTBbMBaHe B M/10404aBaHe, BUCOKU
[o6uBM, KauecTBEeHU NnoaoBe N epekTus-
HO u3nos3BaHe Ha pecypcute (Tpygd, BO-
Ja, Topose, nectuumamn). B ocHosarta Ha
UHTeH3udukauuaTa ca cnabopactawmre
nognoxkn (Lang, 2000, Lang, 2001;
Predieri et al., 2003; Long, 2004; Lang,
2008; Whiting, 2006; Long and Kaiser,
2010). MacoBOTO BHefpsiBaHe Ha Te3u
noa/10kkn obaye e Bb3NPEensaTCTBaHO OT
LLIMPOKO Pas3npoCTpPaHeHOTO CxBallaHe, ye
Te ca Henoaxodsawuy B NO-3acyLInBu
yCnoBus, Ha 6e4HN N NeKn NoYBKu: yepe-
LIOBUTE AbPBETA Ce NpeToBapsar, 3a4bH-
BaT U AOpU ymMupar. BHUMaTEeHUAT npo-
4ynT Ha [AOCTbMHAaTa fmMTepaTypa U Ha-
WMAT onuT ybeauTesiHO nokassat, npak-
TUyeckn 6e3 M3KIl4YeHre, Yye He3adoBo-
nMTenHuTe pesynTatm ce Ab/kaT Ha
HecbOobpassBaHe C W3KIYUTESNTHO BUCO-
KATE U3MCKBaHMA MO OTHOLLEHWE Ha pe-
3utbarta, BOAHWUA U XPAHUTESHUSA PEXUM
Ha AbpBeTata MNpu WHTEH3UBHOTO UM
otrnexgaHe (Koumanov and Tsareva,
2014; Koumanov et al., 2018). BucokoTto
H/ABO Ha TexHWYecka BbOPBXEHOCT,
BMCOKaTa U MHOronocoYyHa Keasmgumxkauus
Ha OBOLLAps M CTPUKTHOTO W3Mb/IHABaHe
Ha BCSKa NpakTMka ca 3a4b/DKUTESTHW.
MukpoHanosiBaHeTo 1 hepTuraymsaTa ca

The vyield of the studied cultivars was
estimated as well. Obtained results
unambiguously proved the great potential
of the dwarfing rootstock under the
conditions of conceptually new technology
for the cherry crop management, revising
almost thoroughly basic practices as
pruning, irrigation, and fertilization.

Key words: sweet cherry, dwarfing
rootstocks, yield, quality

INTRODUCTION

Nowadays it is generally accepted
that the yields and economic efficiency of
sweet cherry production can only be
enhanced by its intensification, which
means smaller trees in a larger number
per unit area, precocity, high yields, good

fruit quality, and efficient use of the
resources (labour, water, fertilizers,
pesticides).

Dwarfing rootstocks are prerequisite for
the intensification (Lang, 2000, Lang,
2001; Predieri et al., 2003; Long, 2004;
Lang, 2008; Whiting, 2006; Long and
Kaiser, 2010). However, the wide
introduction of those rootstocks is
hampered by the widespread opinion that
they are inappropriate in drier conditions,
on poor and light soils: sweet cherry trees
are overloaded with fruit, stunned and
even they die.

The careful reading of the available
literature and our experience convincingly
show that the unsatisfactory results are
due, practically without exception, to the
non-compliance with the extremely high
requirements regarding pruning, water
and nutritional regimes of the intensively
grown trees (Koumanov and Tsareva,
2014; Koumanov et al., 2018). The high
level of technical equipment, the high and
multi-disciplinary qualification of the fruit
grower and the strict implementation of
each practice are compulsory.

Drip irrigation and

fertigation are
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HEOTMEHUMW €/IEMEHTMN OT Tasn TeXHOsO-
TS, HO M3UCKBAT MHaA HaCcTpoilika Ha
BOAHWSA PEXUM U pPeXxnMa Ha MUHepasHO
XpaHeHe Ha AbpBeTaTta CbObpa3HO €eKo-
NornyHMTe ycnoBusl, hasnte OT pasBu-
TMETO VM N CbYeTaHUETO MEXAY COpT U
nogsioxka. B nogkpena Ha Te3n TBbp-
[JeHVs, HacTosiwarta craTua npegcTass
pe3ynTatm 3a KO/IMYecTBOTO W Kauec-
TBOTO Ha [06VBa OT Bb3pacTHW AbpBeTa
npu TpU YepeLLoBn copTa, NpPUcageHn Ha
cnabopacTsulaTta noanoxka rsena b.

MATEPVAT N METOON

W3cnepsaHeTo e npoBefeHO B
WHctutyT no osowapcTtso, [l1oBams.
UepelloBOTO HacaxpgeHve e Cb3gageHo
npe3 nposietta Ha 2001 r. N3cneasaHu ca
coptoBete burapo bilopna, JlanuHc wu
PervHa, npucageHn Ha MACTO BBbPXY
KfioHoBaTa nognoxka ,l'm3ena 5 B cxema
4 x 2 m. TogMHuTe Ha u3cneaBaHETOo
(2015-2017) obxBawaTt yeTupuHagecarta,
neTHageceTa v LWecTHajeceTa Beretauns
Ha AbpBeTara.

Mouysata B oOnNMTHaTa 4Yepeluosa
rpadvMHa e ornpefgeneHa, Kato JMBafHO-
KaHefieHa, TUNM4YHa, cpeHoNeCcHYIMBO-TN-
HecTa. TS e cnabo kncena, cnabo 3anaceHa
¢ gpocchop 1 cpedHo 3anaceHa C Kasiuii.

JaHHnTe 3a Banexute U 3a xoga
Ha cpefHarta, MakcumasHata u MUHuman-
Hata AgHeBHa TemnepaTtypa npes Bereta-
LMOHHUA nepuof Ha ONUTHUTE TOANHU ca
oHarneneHu Ha durypa 1.

Banexute npe3 BeretayuoHHUSA
nepuog Ha 2015 r. ca B pa3mep Ha 372
mm 1 roguHaTta ce xapakrepusupa kato
BNaxHa c ob6e3neyeHocT 16 %. Ako ce
nsKnyar obadve fsara ronemu Banexa
Ha 22.08 n 11.09, nopaan HUCkaTa edek-
TMBHOCT Ha YCBOSIBAHETO WM MpU Kanko-
BOTO HanosieaHe, o06e3neyeHocTTa Ha
Banexute e 63 %, KOeTo xapakrepusnpa
rogvHara Kkaro cpefHa. FognHata e rope-
la: cpegHarta cpefHOAeHOHOLLHa TeMne-
patypa e 20.6°C ¢ 06e3ne4yeHoCT 13.5%.
MakcumanHute Temnepatypu ca HaaBu-
wasnm 35°C rnasHO npe3 BTopaTta U
TpeTarta feceTAHeBKa Ha aBrycr.

irreplaceable elements of that technology,
but they require precise adjustment of the
water- and the mineral-nutrition regimes
of trees according to the ecological
conditions, their development stage and
the cultivar/rootstock combination. In
support of those statements, the present
paper reports results of both quantity and
quality of the yield from mature trees of
three sweet cherry cultivars grafted on the
‘Gisela 5’ dwarfing rootstock.

MATERIAL AND METHODS

The study was carried out at the
Fruit-Growing Institute of Plovdiv. The
sweet cherry plantation was established in
the spring of 2001. ‘Bigarreau Burlat’,
‘Lapins’ and ‘Regina’ cultivars were on-
site grafted on the ‘Gisela 5 clonal
rootstock, at planting distances of 4 x 2 m.
The years of the study (2015-2017)
covered the fourteenth, fifteenth and
sixteenth vegetation of the trees.

The soil in the experimental cherry
orchard was defined (Kabakchiev, 1963)
as a sandy loam Luvisol. It is slightly
acidic, poorly stocked with phosphorus
and moderately stocked with potassium.

Data about rainfalls and the course
of the average, maximum and minimum
daily temperatures during the vegetation
period in the experimental years are
presented in Figure 1.

The rainfall during the vegetation
period in 2015 was 372 mm and the year
was characterized as wet at 16%
probability level. However, if the two major
rainfalls on 22 August and 11 September
are excluded because of the Ilow
efficiency of precipitation use under drip
irrigation, the probability level is 63%,
which characterizes the year as average.
The year was hot: the average daily
temperature was 20.6°C with 13.5%
probability level. The maximum
temperatures surpassed 35°C mainly
during the second and third decades of
August.
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dur. 1. Banexn n xon Ha cpefgHogHeBHaTa, MUHUMMasiHaTa U MakcumasiHaTa
TemMrnepaTtypa npes BeretaymMoHHua nepuog Ha 2015, 2016 n 2017 rogmnHa
Fig. 1. Rainfall and course of the average and the maximum daily temperature

during the vegetation period of 2015, 2016 and 2017
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OnutHata 2016 1. ce xapakrepusu-
pa KaTo cpefHOBMaxHa-cpefHa c pasmep
Ha Banexute 296 mm u o6e3neyveHocT 34
%. N'oguHata e MHOTO ropeLya: cpegHara
cpeaHofieHoHoLIHA TemnepaTtypa e 21°C
¢ obesneyeHocT 2%. MakcumanHute Tem-
nepaTypu ca Hagsuwasnu 35°C npes BTO-
pute ageceToHEBKM Ha HOHW U 101U U Npes3
uenusa Mecel, aBryct. CbLUeBpeMEHHO ro-
AnHaTta ce xapaktepusupa U ¢ MeTeopo-
NIOTVYHU @aHOMaINKU, KOUTO KOMMPOMETU-
paxa 4yepewoBaTta pekonta. KbceH mpas
Ha 17 n 18 mMapT C noHMXaBaHe Ha
TemnepaTypaTta go -2.6°C, npeplwecrsaH
OT eJHOMEeCeyYeH nepuos C NoMOXUTENHN
TeMmnepaTtypu, fJoBefe [0 CEpPUO3HU
noBpeau Ha ronsMa 4acTt OT nfogHuTe
Nbnku. JOMb/IHUTENHO, YecTuTe Basiexu
npe3 malii, KOUTo Npes3 NbpBaTa NosIoBUHA
Ha Mmeceua 6sxa [oopu exenHeBHU, npe-
An3BuKaxa HanykBaHe Ha 4epeLloBuTe
nnogoBe 1 AOMbHUTETHO CHMXKMXA KONK-
4eCcTBOTO U Ka4eCTBOTO Ha Jl0buBa.

Mpe3 2017 r. BasiexHara cyma 3a
BereTauoHHNS nepvos anpun-
centemBpn e 330 mm c o06e3neyeHoCT
nog 25%, KOeTo xapakTepusumpa rognuHata
Kato cpefHO BnaxHa. Tpabsa pa ce
oT6enexun obauye, Ye BasieXHaTa cyma ce
hopmMupa OCHOBHO OT 4YeTUpu Basiexa C
pasmep 35-72 mm, pasnpegenieHn CboT-
BETHO Mpe3 anpwus, Maii, aBryct 1 kpas Ha
centemBpu. FoguHaTta e ropella: cpefHa-
Ta CcpegHOAEeHOHOLHa Temnepatypa e
20.9°C ¢ ob6e3sneyeHocT 15%, a makcu-
MaslHaTa TemnepaTtypa e JocTurHana
41.2 °C c o6e3neyeHocT 6%.

Mo OTHOLlEHWE Ha KnuMaTtuyHara
CW XapakTepucTmka roguHnuTe Ha mnscnej-
BAHETO MOKpMBAT [AOCTATbYHO LUMPOK
CMeKTbp, KOeTo cBuaeTesicTBa 3a npeg-
CTaBUTENIHOCT Ha MoJslydYeHunTe pesyntartu.

HanosiBaHeTo e upe3 cuctema 3a
MUKpoHanossaHe. lMpu usuncnsaBaHe Ha
NMOMIMBHUA PEXMM Mo/sMBHaTa Hopma | e
onpenensHa no popmynara:

1

I=
K,

K,K.ET,

2016 experimental year was
characterized as moderately wet with a
rainfall of 296 mm at 34% probability
level. The year was very hot: the average
daily temperature was 21°C with 2%
probability level. The maximum
temperatures surpassed 35°C during the
second decades of June and July and
throughout August. At the same time, the
year was also characterized by
meteorological anomalies that
compromised the cherry fruit yield. A late
frost on 17 and 18 March with the
temperature dropping down to -2.6°C,
preceded by a month period with positive
temperatures, resulted in severe frost
damage to the larger number of the fruit
buds. Additionally, there were frequent
rainfalls in May, even daily in the first half
of the month, which caused cracking of
the cherry fruits and further reduced yield
quantity and quality.

In 2017, the rainfall sum during the
vegetation period (April — September) was
330 mm with probability level of less than
25%, which characterized the year as
moderately wet. It should be noted,
however, that the precipitation sum was
mainly formed by four rainfalls of 35-72
mm, distributed in April, May, August and
late September, respectively. The year
was hot: the average daily temperature
was 20.9°C with 15% probability level and
the maximum temperature reached 41.2
°C at 6% probability level.

The years of the study covered a
sufficiently broad spectrum with respect to
climatic characteristics, providing the
representativeness  of  the  results
obtained.

Irrigation was provided by a drip
irrigation system. When calculating the
irrigation regime, the irrigation rate | was
determined by the formula:

(1)
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Kbaeto ET, e eTanoHHarta eBanoTpaHcC-
nupauus, K. e koeduumeHT Ha KynTypara,
K, e koedmumeHT Ha pepykumsa n K. e
KoedhmymeHT Ha edpeKTUBHOCT.
EtanoHHata eBanoTpaHcnvpaLms
ET, e onpepensHa Bb3 OCHOBa CTOW-
HOCTUTE Ha uW3NapeHneTo OT BoAHA
NOBBPXHOCT, M3MEPEHO 4pe3 uanaputen
"Knac A", npu KoeuUUeHT Ha usnapure-
na Kp = 0.8. 3a wmnsuucnasaHe esarno-
TpaHcnupauuATa Ha kyntypata ET. ca
M3MOM3BaHN CTOMHOCTWN Ha KoedmumeHTa
Ha kyntypaTta K. cbriacHo metoavkara Ha
FAO (Allen et al., 1998). KoednuneHTbT
Ha pefykums K, otuutaly, eBeHTyasIHOTO
HamasieHne Ha eBanoTpaHcnvpaumaTa
BCMeACTBME JNIOKa/IM3MPaHOTO nojasaHe
Ha nosvMBHaTa Boja W YaCTMYHOTO 3aceH-
ysaHe Ha nouyBeHaTa MOBBbPXHOCT OT
pacTuTenHarta nokpueka, e onpefensH no
Fereres et al. (1982). 3a koeduuneHTa Ha

edpektnBHocT e npueto K = 1 | AgToma-
TUYHA MeTeoposiorMyHa crtaHuus B 65u-
30CT OO0 €eKCNepuMEeHTaslHUA Y4yacTbK e
ocurypsisana exefHeBHO, a nNpyv Heobxo-
OVMOCT 1 noYyacoBo, UHopMaLmsa 3a Tem-
nepatypara M BNaXHOCTTa Ha Bb3AyXa.
MagHanuTe Basiexu ca WU3MepBaHW C
gxoomep Ttun TA-3000. [AdaHHuTe 3a
BOAHMA GanaHC Ha YepeLloBOTO Hacaxgie-
HWe ca npeactaBeHu B Tabnvuya 1.

where ET, is the reference evapo-
transpiration, K. is the crop coefficient, K,
is the reduction coefficient, and K. is the
application-efficiency coefficient.

The reference evapotranspiration
ET, was determined on the basis of the
evaporation from free water surface,
measured by a “Class A” evaporation pan,
the coefficient of the evaporation pan
being Kp = 0.8. The crop
evapotranspiration was calculated using
crop coefficient K, values recommended
in the FAO methodology (Allen et al.,
1998). The reduction coefficient K, taking
in account possible reduction of
evapotranspiration due to the localized
irrigation water supply and the partial
shading of the soil surface by the canopy,
was determined according to Fereres et
al. (1982). The efficiency coefficient was
adopted to be K, = 1.

An automatic meteorological station
located near the experimental site
provided daily and, when necessary,
hourly information on temperature and air
humidity. The falling rains were measured
with a GGI-3000 pluviometer. Data on the
water balance of the cherry plantation are
presented in Table 1.

Tabnuua 1. BogeH 6GaslaHC Ha 4epelwoBOTO HacaxXeHue npe3 BeretauMoHHUA

nepunopa Ha ornnTtHnTe rognHn

Table 1. Cherry orchard water balance for the experimental years’ vegetation period

EnemeHTn/Elements Mspka/Unit 2015 2016 2017
M3napeHnue (I'MN-3000) mm 870 865 860
Evaporation
EBanoTtpaHcnvpaums mm 602 587 594
Evapotranspiration
HanoutesnHa Hopma mm 482 559 553
Application rate
OnoN30TBOPEHN BaIEXU mm 118 32 63
Effective rainfall
HanossaHe + Banexu mm 600 590 616
Irrigation + Rainfall

TopoBeTe ca BHacsHW ¢ NonMBHaTa Fertilizers were applied with

Boda (hepTuraums), ypes Topocmecuten
C NOCTOSIHHO paspexgaHe. M3nonseaHu
ca KOMMJIEKCHW TOpoBe OT cepuuTe
~Kpuctanon” (YARA) ¢ pas/iMyHO CbAbp-

irrigation water (fertigation) through a
pressure-differential tank. Complex
fertilizers of ‘Kristalon’ series (YARA) with
different contents of macro and micro

186



XaHve Ha Makpo W  MUKpPOesieMeHTH
(Tabnuua 2). JonbAHWUTENHO, 3a NoaaAbp-
XaHe Ha HuTpartHarta KOHLUeHTpauus B
MoYBEHUS pasTBOp, Npe3 Tpu A0 NeT AHU
MexXy OCHOBHWTE [03/ € BHaCsiH amo-
HVEeB HUTpAT, OCUrypsiBall, AONb/IHUTENHA
a30THa TopoBa HOpMa C pasMepa Ha
TasW, BHECeHa CbC C/OXHMA  TOp
"KpuctasioH". TopeHeTo e cbobpaseHo ¢
JaHHMTe 3a CbAbpXaHue B sucTata Ha
asoT, dpocchop, Kanuii, Kanuuii, marHesuin
MU Xensa3o. TOpeHeTO e efHakBo BbB
BCUYKWN U3NUTBAHW BapUaHTW.

elements were used (Table 2).
Additionally, ammonium nitrate was
introduced between the main doses every
three to five days, providing additional
nitrogen at the rate of that introduced with
the complex fertilizer ‘Kristalon’, in order
to maintain the nitrate concentration in the

soil solution. Fertigation rates were
estimated according to the nitrogen,
phosphorus, potassium, calcium,

magnesium and iron concentrations in the
leaves. The fertilization rates were the
same in all the studied variants.

Tabnuua 2. Cxema Ha dhepTuraumsata npes 2015-2017r.
Table 2. Fertigation schedule in years 2015-2017

Topose Hopmun

PasnpefiefieHne Ha TOpOBUTE HOPMI MO MeceLy

Fertilizers Rates Mapt/MarchAnpun/AprilMaii/MaytOun/JunetOnn/JulyAsryct/AugustCent./Sept

kgha® % % %

% % % %

2015r. — 14 posm o1 "KpuctanoH" (YARA) + 14 g031 aMOHMEB HUTPAT
2015 — 14 doses of “Kristalon” (YARA) + 14 doses of ammonium nitrate

N 158 13 19 28
P20s 40 8 12 17
K20 55 14 21 30

14 11 8 7
53 0 6 4
17 0 10 8

2016 r. — 13 po3m o1 "KpuctanoH" (YARA) + 13 g031 aMOHMEB HUTPAT
2016 — 13 doses of “Kristalon” (YARA) + 13 doses of ammonium nitrate

N 162 13 19 27
P20s 43 8 11 16
K20 62 12 19 28

14 13 8 6
50 6 5 4
15 11 9 6

2017 r. — 14 po3m o1 "KpuctanoH" (YARA) + 14 go31 aMOHMEB HUTpAT
2017 — 14 doses of “Kristalon” (YARA) + 14 doses of ammonium nitrate

N 159 13 a7
P20s 43 8 27
K20 62 12 46

14 11 8 7
50 6 5 4
15 11 10 6

Pesntbata e wu3BbpwBaHa Mpes3
nepuoga Ha noKow.

OTyeTeH e N Jo6UBBT OT YeTUPU/TpU
AbpBeTa Ha BCEKU OT M3NUTBAHUTE COPTOBE
KaTto BCSKO AbPBO € noBTopeHue. Kauvec-
TBOTO Ha MNJ040BETE € OLEHEHO u4pe3
nU3MepBaHUsa Ha TaxHaTa mMaca, BUCOUMHA,
wmpounHa 1 gebenuvHa. OnpeaensHuATa
ca U3BbPLUEHN B Y4ETUPW/TPWU NOBTOPEHUS
1 c obem Ha npobute 50 nnoga.

PE3YJITATU N OBCBXXOAHE
JaHHnTe 3a gobvBa M macaTa Ha

eanH nnogd npe3  2015-2017 r. ca

Pruning was performed during the
period of dormancy.

The vyield was estimated from
four/three trees per cultivar, each tree
being a replication. Fruit quality was
evaluated by measuring the fruit mass,
height, width, and thickness. All
determinations  were performed in
four/three replications with samples of 50
fruit.

RESULTS AND DISCUSSION
Data about the yield and the mass
of one fruit in 2015-2017 are presented in
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npeacTaBeHn Ha durypa 2, a Te3n 3a

Figure 2, and those about the fruit size in

efpvHata Ha nnogosete — Ha durypa 3. Figure 3.
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dur. 2. Jobns n maca Ha eanH naog no rognHu; BB — B'Mrapo Bropna, RE — PerviHa,

La — NlanuHc, G5 —I'm3ena 5

Fig. 2. Yield and mass of one fruit by years; BB — Bigarreau Burlat, Re — Regina, La —

Lapins, G5 — Gisela 5

M3BbpweHaTa npe3 2015 r. 3umHa
pesntba Ha cnabopacTawuTe AbpBeTa
OT TpuTe copTa e [oBena [0 CblUecT-
BEHO HamasisiBaHe Ha HaToBapBaHeTO OT
naofose, kaTo AO06MBLT OT e4HO AbPBO €
13 kg 3a copTta PermHa n 20 kg npwu
Burapo Bropna v flanvHc. MNopaan 3Havu-
Te/IHO MNo-BMUCOKaTa IbCTOoTa Ha crabo-
pacTawmTte abpeeTa obaye, JOOGUBBLT OT
evHuua nnou_\ Bapvpa CbOTBETHO OT
16000 kg ha’ pgo 26000 kg ha™.
CpepfHata maca Ha equH nnog sapvpa ot
8.0 g 3a burapo bropna 0o 8.7gmn 9.6 g
CbOTBETHO npu JlanuHc n PervHa. EgpuHa-

In 2015, the winter pruning of the
dwarf trees of all the three cultivars led to
a significant reduction in fruit load and the
yield per tree was 13 kg for the ‘Regina’
cultivar and 20 kg for ‘Bigarreau Burlat’
and ‘Lapins’.

However, due to the considerably
higher density of the dwarf trees, the y|eld
per unit area varled from 16000 kg ha™ to
26000 kg ha™, respectively. The mean
fruit mass vaned from 8.0 g in ‘Bigarreau
Burlat’ to 8.7 g and 9.6 g in ‘Lapins’ and
‘Regina’, respectively. In ‘Regina’ the fruit
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Ta Ha nsogosete npu PernHa e 27-28
mm, a npu Btopna v JlanuHc 25-27 mm.
OueBUOHO KavyecTBOTO Ha A06MBa MoOXe
Ja 6bje NOBULLEHO 4Ype3 MOo-HaTaTbLUHO
YCbBbpPLUEHCTBAHE Ha 3MMHaTa pe3uTba
C uen npeLmsHo HopMupaHe Ha HaToBap-
BaHeTOo C N/o40Be.

size was 27-28 mm and in ‘Bigarreau
Burlat’ and ‘Lapins’ it was 25-27 mm. It is
clear that fruit quality may be improved by
further rationalization of the winter
pruning in order to provide precise dosing
of the fruit load.

w
M

WupounHa/Width, mm
= = N MNNMNDNW
OO NEOO®DD
il La 1 & 1 3 1 3 1 3

WupoynHa/Width, mm

WwnpounHa/Width, mm
()
B

BapuaHTu 1 noBTOpeHus/gupeeTa
Variants and replications/trees

our. 3. LLnpounHa Ha niogoseTe no roauHu; BB — burapo bropna, RE — PernHa, La —

NanuHc, G5 -Tnsena s

Fig. 3. Fruit width by years; BB — Bigarreau Burlat, Re — Regina, La — Lapins, G5 —

Gisela 5
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Mpe3 2016 r. M3Mpb3BaHETO Ha
NIoOAHN MbMNKA B CNEACTBME HA KbCHUTE
MOHMXEHUA Ha Temneparypara npes
MapT WM nocnefBasioTO HanykBaHe Ha
nnofoBeTe OT eXeOHEBHUTE Basiexu
npes mali ca fOBesn A0 CbLECTBEHO Ha-
MasiiBaHe Ha HaToBapBaHETO OT M/040-
BE KaTo [OOMBBLT € CHWXEH 3HAuUTeNHO —
oT 4500 kg ha™ npu PeruHa go 7000 u
7200 kg ha™ cboTBETHO Mpw JlanuHc U
Burapo biopna. CpepgHata Macata Ha
eanH nnopg sapupa oT 10 g 3a burapo
biopna go 11 g npu PervHa v JlanuHc.
EnpvHata Ha nnoposete e mexay 27 v
29 mm, KOeTo He e Masiko, HO 6u mMorna
fJa 6bae u no-ronaMa npu  cnaboTo
HaToBapBaHe Ha AbpBeTarta C Nao4oBe.
BeposTHO efHa OT OCHOBHWUTE MPUYMHU
3a TOBa € HabnogaBaHOTO CUJHO
HanajeHve OT YepHa uepelloBa JIUCTHA
BblUKa Mpe3 BeretauusATa, KOeTo 3a
cbXaneHne, He 6e o0BaAsaHO nopaau
OopraHn3auMoHHN NPUYNHW.

B cneacrteve Ha uM3BbpLUeHaTa
npes 2017 r. cunHa 3uMMHa pe3nT6a,
ONTUMAaNIHOTO HanosiBaHe 1 epTurayms-
Ta, [o6uBbLT Bapupa ot 12700 kg ha™
npu Burapo Biopna go 13300 kg ha™ un
16900 kg ha™ cboTBETHO npu PeruHa u
NanuHc. CpepHata macaTa Ha euH nnog,
e 10.3-10.5 g, a egpuHaTa Ha njogoseTte
e 27-30 mm kaTo BapupaHeTo € HUCKO.

MonyyeHuTe pesyntatm Hengyc-
MUWUCMNIEHO [0Ka3BaT >XW3HEeHoCTTa U npe-
AvMcTBaTa Ha cnabopacTawmTe YyepeLuo-
B/ AbpBeTa Mo OTHOLEHWEe Ha Jobusa U
KauecTBOTO Ha nsiofoBaTa NpPoAyKUUS.
Hewo noseve, Hanuue e noTeHunan 3a
noBuLIaBaHe KOJIMYeCcTBOTO N KAYeCTBOTO
Ha fobuBa uypes Mno-HaTaTbLIHO YCbBbP-
LleHCTBaHe cucTemMara Ha 3MMHarta
pe3ntba c uen npeunsHo HopMupaHe Ha
HaToBapBaHeTO C M/040Be.

N3BOAN

NcTuHcka  MHTeH3ugMKaums  Ha
YepeLIoBOTO MPOM3BOACTBO MOXE Aa ce
MocTUrHe caMo Ha OcHoBaTa Ha cna6o-
pacTawm nogsoxkku. Ha To3m etan Haii-
[obpuat kaHangar e Gisela 5.

In 2016, the yield was substantially
reduced by spring frost in March and
subsequent cracking of the fruit due to
the daily rainfalls in May.

The yield ranged from 4500 kg ha™ in
‘Regina’ to 7000 and 7200 kg ha™ in
‘Lapins’ and ‘Bigarreau Burlat’,
respectively.

The mean fruit mass varied from 10 g in
‘Bigarreau Burlat’ to 11 g in ‘Regina’ and
‘Lapins’. Fruit size was between 27 and
29 mm, which is not a small one, but it
could be even greater taking in account
the low fruit load.

Perhaps one of the main reasons for that
was the strong attack of black cherry
aphid during the vegetation, which,
unfortunately, was not properly controlled
due to organizational reasons.

In 2017, strong winter pruning and
optimal irrigation and fertigation resulted
in yields varying from 12700 kg ha™ in
‘Bigarreau Burlat' to 13300 kg ha™ and
16900 kg ha™ in ‘Regina’ and ‘Lapins’,
respectively. The mean fruit mass was
10.3-10.5 g and the size of one fruit was
27-30 mm. Data variation was low in all
yield traits.

The obtained results undoubtedly
proved the vitality and the advantages of
the dwarf sweet cherry trees in terms of
yield and fruit quality.

Moreover, there is a potential for
increasing the yields and the fruit quality
by further improving the winter-pruning
system and, respectively, by precise
dosing of the fruit load.

CONCLUSIONS

Actual intensification of sweet
cherry production can only be achieved by
using dwarfing rootstocks. At present the
best candidate is ‘Gisela 5'.
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CnabopacTtawute noasioxkmn, B ToBa
uncno n Gisela 5, ocurypsisat gbarone-
TME Ha YepelioBUTe [ObPBETA, BUCOKU
[O6GMBM 1 KayecTBO Ha M/I0A0BETE, HO
M3MCKBaT KOHLENTYas/IHO HOBA TEXHOMOI NS
3a OTINexjaHe Ha yepelwloBata KynTypa,
pesusMpallia novytTn M3LAI0 OCHOBHW Mpak-
TUKN KaTO pe3|/|T6a, HanosiBaHe U TOpeHe.

HeoTMEeHUMU eNeMEHTUN Ha WHTEH-
3MBHOTO YEepeLloBO NPOM3BOACTBO ca
3UMHUTE PEe3nTOU, MUKPOHAMNOSBaHETO U
epTuraumsTa, KOMTo no3posnsiBaT hmHa
HacTpolika Ha BOAHUSI PEXUM U peXuMmTe
Ha MWHepasIHO W BbI1ePOAHO XpPaHeHe Ha
AbpBeTata CbOOpPa3HO  EKOIOTUYHUTE
ycnosus, hasute OT pasBUTMETO UM U
CbyeTaHNeTo Mexay COpT U NoA/oxXKa.

Dwarfing  rootstocks, including
‘Gisela 5', provide long life of the cherry
trees, high yields and good fruit quality,
but require conceptually new cherry-
production technology, revising almost
entirely major management practices
such as pruning, irrigation and fertilization.

Indispensable elements of the
intensive cherry production are winter
pruning, microirrigation and fertigation,
which allow for fine tuning of the water-,
mineral- and carbon-nutrition regime of
the trees according to the ecological
conditions, the stages of their
development and the cultivar/rootstock
combination.
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PE3IOME

Mpe3 2018 r. Ha ekcnepuMeHTasIHO
none ,YenoneyveHe” Ha UMA3P e npose-
[EH ONUT C UHTEH3MBHO A6B/IKOBO Hacax-
OeHve, copT dnopuHa, npucageH Bbpxy
nognoxkara MM106 npu kankoBo Hanos-
BaHe. OnNUTBLT e 3a/I0KeH No MeToda Ha
ObArvTe napuesiku ¢ YeTupu NOBTOPEHMS.
MpocnegsBaHn ca BapvaHTU Ha KarkoBoO
HanosiBaHe ¢ My/niyupaHe n 6e3 mynuyupa-
He. NMpe3 BeretauMoHHUA Nepuos A6bIKu-
Te ca HanosiBaHu C onTMManHa MnosunBHa
Hopma. B Kkpas Ha BeretayuaTa ca
nU3MepeHn BMoOMeTpPUUHNUTE NapaMeTpu Ha
eKcnepuMeHTaNIHUTe AbpBeTa: BUCOUYMHA,
OvameTbp Ha cTbbnara, AvameTbp Ha
KOpOHMTE U [Ab/DKMHA Ha K/oH4YeTarta.
M3umcneHn ca nnow, Ha HanpeyHoTo
CeyeHne Ha cTbbnaTa, 06EM Ha KOPOHUTE
W cpefHa Ob/HKUHA Ha KToHYe. CpaBHEHN
ca BapuaHTuTe ¢ MynuMpaHe u 6e3 Myn-
ynpaHe. Npu KankoBO HanosiBaHe C MyIsl-
yspaHe A0BLIKOBUTE AbpBETa NpPosABMXa
no-cuneH pacTex no cnepHute
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SUMMARY

MM2106, under drip irrigation in the
Chelopechene experimental field of the
Institute of soil science, agrotechnologies
and plant protection in town of Sofia in
2018. The experiment was designed by
the long plot method with four replications.
Drip irrigation with mulch and without
mulch were considered as the variants of
experiment. During the growing season,
the apple trees were irrigated with an
optimal irrigation rate. At the end of the
vegetation the biometric parameters of the
experimental trees: height, stem diameter,
crown diameter and length of the twigs
were measured.

The area of cross-section of the stems,
the crown volume and the average length
of the twig were estimated. Mulch and
non-mulch the variants were compared. In
case of drip irrigation with mulching, the
apple trees showed stronger growth in the
following parameters: cross-sectional area
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nokasaresnii: NoL, Ha HanpPeyHoTo ceyeHue
Ha cTbbnara 1 06em Ha KopoHuTe. A6bA-
KOBWTe AbpBeTarta npu BapuaHta 6e3 myn-
ympaHe UMaT No-rofsiMa cpeAHa BUCOUMHA.

KnouoBn  AymMWU:  MHTEH3WBHU
A6BJIKK, KANKoBO HanosiBaHe, MynyupaHe

yBO/[,

MpoMeHALWUTE Ce KIMMAaTUYHK YCo-
BUSi B CBETOBEH MaLlab, Taka 1 B Bbarapus
o6ycnaBsiT HeobxoAMMoCTTa OT M3cnenBa-
HMS B oGnacTTa Ha npwiaraHe Ha BOJO-
cnecTsiBaWy TEXHOMOMMM MpPU  OBOLLHUTE
KynTypu. OCHOBHMTE 3a4a4u, KoMTo TpsibBa
fa ce pewasaT ca eEeKTMBHOTO W3MOS-
3BaHe Ha BogaTta 3a HanosiBaHe, OrpaHu-
yaBaHe Ha W3MNapeHueTo, CcbOuMpaHe K
CbXpaHsiBaHe Ha gbXA0BHATA BOAA.

HA6bnkaTa € Bnaronto6mMB OBOLLEH
BUA. Kakto HefoCcTUrsT, Taka U U3vb-
KbT Ha NMoyBeHa 1 atMmocepHa BaXHOCT
ce OTpassBaT Bbpxy pasBuTueTo ii. 3a
KNMMaTuyHuTe ycnoBus Ha bBbnarapus,
KbAEeTO cpegHorogulliHaTa cyma Ha Basie-
xXute e mexagy 500-600 mm n ca Hepas-
HOMEpPHO pasnpejenieHn npes rogvHara,
AO0BAKOBM TpajvHM He Morat jga ce
oTrnexgar npu  HEMOSIMBHM  YCNOBMSA
(Doychev et al., 1991). OcobeHo BpeaHO
B/IMSIHNE OKa3BaT EKCTPEMHUTE 3acylua-
BaHUS Mpe3 MeceuuTe Han-cenTeMBpuy,
KOUTO YecTo ca CBbp3aHM U C HUCKa
aTmocepHa BnaxHocT. lpe3 TO3M ne-
prog npoTuvyar Hal-akTBHUTE npouecu
Ha nnogoo6pasyBaHeTO MNpuU MOBEYETO
A6BLAIKOBM COPTOBE WM 3anaraHeTo Ha
naogHMTE MbMKU 3a crejBawjata roguHa.
Mpu HegocTaTbyHM 3UMHU W MPONETHM
Ba/IEXMN HEeAOCTUIbT Ha Bfnara npes
pasnTe Ha ubdiTexa u byinHNs pacTex ce
oTpassaBaT oTpuuatenHo. NMopagu ToBa ce
Hanara fga ce noavMBa npe3 uenus
BereTauMoHeH nepuoa, Brarosanacsisa-
Wa nosvBKa ce npasBu W nNpe3 eceHTa
(Mihailov, 2010). MonmBHaTa Hopma npwu
Mnagute gpbByeTa e 300-400 m°/ha, a 3a
BCTHNWAMTE B MbAHO nJogofjaBaHe —
600-800 m*/ha.

Mpu cb3gaBaHETO Ha HOBU WHTEH-
3UBHUN A0BIKOBY HacaXAeHWs ca HeobXxo-

of the stems and crown volume. Drip
irrigated apple trees without mulching had
biggest average height.

Key words: intensive apples, drip
irrigation, mulch

INTRODUCTION

Changing climatic conditions both
globally and in Bulgaria determine the
need for research in application of water-
saving technology in growing fruit crops.

The main tasks to be solved are: efficient
use of water for irrigation, limiting
evaporation and water harvesting.

Apple is a moisture-loving fruit
species. Both deficit and surplus of soil
and atmospheric moisture affect its
development. For the climatic conditions
of Bulgaria, where the average annual
rainfall is between 500-600 mm, unevenly
distributed throughout the vyear, apple
orchard can not be grown without
irrigation (Doychev et al., 1991).

Extreme droughts in July-September,
which are often associated with low
atmospheric humidity, have a particularly
harmful impact. During this period the
most active processes of fructification of
most apple varieties and laying of fruit
buds for next year.

In the case of insufficient winter and
spring rainfall, the shortage of moisture
during the phases of flowering and
vigorous growth has a negative impact.

Therefore, it has to be irrigateed the
whole growing season and moisture-free
watering is also done in autumn (Mihailov,
2010). The irrigation rate of the young
trees is 300-400 m®ha and for the trees
reached full fruit-bearing - 600-800 m®ha.

New planted apple orchards require
more frequent and smaller irrigations. The
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OVMU NO-4ecTn 1 No-mMasiku nonueku. O6-
WMAT pasxoq, Ha Boda npu sbbikaTta 3a
BereTaluMoHHMA NEPUO € B rpaHuumuTe Ha
5000-6000 m¥ha. Ta3n CTOMHOCT 3aBUWCK
U3K/TIOYUTENIHO MHOTO OT paioHa, nouyse-
HWS TUN, KNMMATUYHUTE YC/TOBUS, NPU KOUTO
ce oTrexga sbb/kara, TMNa Ha Hacax-
[EeHMeTo, copTa U NPOABL/IKUTENHOCTTA Ha
Beretauumsi U OT HauMHa Ha HamnosiBaHe.

VHTeH3uBHUTE A6BIKOBM Hacaxae-
HWS B MOBEYETO C/lydaun ce HanosiBaT CbC
CHUCTEMM 3@ KankoBO HamnosiBaHe. Pasme-
PbT Ha HaNoWTE/IHUTE HOPMU He ce pas-
NinyaBaT CbLIECTBEHO CMPSAMO TE3n Mpu
CTaHOapTHUTE, BUCOKOCTEBSIEHM Hacax-
AeHus, ot 3000-3600 oo 4200 md/ha, HO
OPOAT Ha MOSMBKWTE, TEXHMS pa3mep U
MEeXOynosMBHUTE Mepuoan ca  gpyru.
Mpe3 Hali-ropewmTe NeEpUoOaMN Ha NETHUTE
Meceuu ce nogasaT MOVBKM ABa MbTU
CefMWYHO, KaTo pasvmepbT UM ce
onpegzensa OT 3anaca Ha no4yseHa Brara B
cnos 0-60 cm (Zhivkov, 2013). 3a no-
eheKkTMBHO M13M0/3BaHe Ha Bogara ce
npuiara n Mynympade. /3nonssaHeTo Ha
NoNMETUNIEHOBO My/nuupallo honno Hama-
nsBa M3NapeHneTo, Karto Mo TO3M HauuH
Cce HamansiBa KO/MYeCcTBOTO Ha W3Mosi-
3BaHaTa Boga 3a HanosisaHe. To MoO3BO-
/iiIBa PaBHOMEPHOTO pasnpejesieHne Ha
Bfarata B rnoysaTa, a 4pe3 u3nosi3BaHe
Ha 4epHo oMo ce npepoTBpaTaBa
NMPOHUKBAHETO Ha CMbHYeBaTa CBETNUHA
B no4yBarta U pasBUTMETO Ha N/IEBENN.

Llenta Ha ToBa u3cnegBaHe e Aa
ce npoyun ediekta Ha npuiaraHeTo Ha
BOZOCNEeCcTsABaLLM TEXHOSIOMMUN - KarnkoBO
HanosiBaHe 1 MynuMpaHe - BbpXy pactex-
HWUTE nokasatesiv Ha MHTEH3MBHO A6BJIKO-
BO HacaxgeHue.

MATEPWNAN N METO4WA

Mpe3 2018 r. Ha ekcnepMMeHTasIHO
none ,YenoneuverHe” Ha WIMA3P ,Hukona
MywkapoB® e npoBeneH OMNUT C WHTEH-
3UBHO A0B/IKOBO HacaxaeHue npu Kanko-
BO HanosiBaHe.

MouyBaTa B paiioHa Ha OMUTHOTO
nosie € Wusfly)keHa KaHeneHa ropcka,
obpasyBaHa BbpXy [AenyBUaSIHU HAHOCHU.

total water consumption of apple for the
vegetation period is in the range of 5000-
6000 m3¥/ha. The value depends on the
area, soil type, the climatic conditions in
which the apple is grown, the type of
plantation, the variety and the duration of
the vegetation and the way of irrigation.

Intense apple orchards are mostly
irrigated with drip irrigation systems.
Irrigation rates do not differ significantly
from those of standard high-stem plants -
from 3000 to 3600 to 4200 m3/ha, but the
number of irrigations, their size, and
irrigation intervals are different.

During the hottest periods of the summer,
irrigation is given twice a week, the size of
which is determined of soil moisture
content of the layer 0-60 cm (Zhivkov,
2013).

Mulching is also used to make irrigation
water use more efficient. Use of a plastic
mulch reduces evaporation, thereby
reducing the amount of water used for
irrigation.

It allows uniform distribution of moisture in
the soil and the use of black film prevents
penetration of sunlight into the soil and
the growth of weeds.

The purpose of this study was to
investigate the effect of the application of
water-saving technology - drip irrigation
and mulching - on the growth
performance of intensive apple orchard.

MATERIAL AND METHODS

An experiment was carried out on
intensive apple trees under drip irrigation
in the Chelopechene experimental field of
the Institute of soil science,
agrotechnologies and plant protection in
town of Sofia in 2018.

The soil in the area is leavened
cinnamon forest, formed on delluvial
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Mo mexayHapogHaTa knacudgukaumsa Ha
®AO Tasm noysa ce onpegensd kato
Chromic Luvisol. KnumaTbT € ymepeHo
KOHTUHEHTasIEH, BaieXute ca HepasHO-
MEpHO pasnpefeneHn, KakTo no Ce3oHw,
Taka n no meceum. JIATOTO € MHOr0 CyX0 U
ropewio. Bucokute cpefHOLEHOHOLLHN
TemnepaTypu BOOAT AOMb/IHUTENHO [0
3acwiBaHe e(pekTa Ha cylwarta npes To3u
nepvof ot roagvHaTa. FrogMwHaTa cyma Ha
Ba/IeXuUTe 3a palioHa e 636 mm (lvanova
and Popova, 2014).

O6ekTbT Ha TOBa uM3c/edBaHe e
AOGBAKOBO HacaxjeHue, Cb3JafieHo C
eHOroAMWHN naaHkn npes eceHTa Ha
2017 r. OnuTHUTE pAgbpBeTa ca CcopT
®nopuHa, npucageHn BbpxXy nognoxkara
MMZ106. MNMpe3 m. mapT 2018 r. e N3BbLPLLUEHA
pe3nT6a, kKaTto HoBO3acaZeHUTe AbpBeTa ca
CbKpaTeHu Ha BucoynHa 0.8 m.

OnuTBLT e 3a/10keH No MeToda Ha
ObArvTe napuesiku ¢ YeTupu NOBTOPEHMS.
EkcnepumeHTaniHMTe AbpBeTa ca 3aca-
[eHn Ha 7 pepa Ha nnou, ot 602 m? C
roieMuHa Ha onuTHaTa napuenka 18 m2.
BbTpepenoBOTO pascTosiHue Mexay Abp-
BeTata € 2 m n e cbobpaseHo ¢ BuAa Ha
nognoxkara n pasmepute Ha KOpPOHUTE
cnep TAXHOTO OKOHYaTenHo hopmupaHe.
Pa3ctosHneTo mexnay penose ot 1 fo 6 e
3 m, eAVHCTBEHO Mexay LecTn nu ceamm
pes pen, 1o e 4.5 m. Mexaypenosarta no-
BBbPXHOCT Ce NoAAbpxa KaTto YepHa yrap.

HacaxgeHneTto ce HarnosiBa Kanko-
BO, KaTO [0 BCEKM pej AbpBeTa e nocra-
BEHO MOJIMBHO KpPW/o, a BbTpepegoBara
umBvMua e wMmynuumpaHa. W3nonssaHo e
YyepHO NONNETUNEHOBO HONO.

3anoxeHn ca [Ba BapuaHTa Ha
onuTta:

V1. BapwaHT - npunaraHe Ha
KarnkoBo HarnosiBaHe W My/nuupaHe: Tpwu
pena (pepn 3; pen 4; pen 5) ce Hanossart

cbc 100% nonmuBHa  HopmMa  3a
nogavpxaHe Ha 70% ot IMI1B.
V2. BapwaHT - npunaraHe Ha

KankoBo HanosiBaHe: yetepu pega (pes 1;
pen 2; pen 6; ped 7) ce HanosiBaT CbC
100% nonmBHa HopMa 3a noagbpXKaHe Ha
70% ot MMNB.

deposits.  According to the FAO
International Classification, this soil is
defined as Chromic luvisol. In the area,
rainfall is very unevenly distributed, both
in seasons and months. Summer is very
dry and hot. High average daily
temperatures further increase the impact
of drought during this time of the year.
The annual rainfall for the area is 636 mm
(lvanova and Popova, 2014).

The object of this study is an apple
orchard created with annual saplings in
the autumn of 2017. The experimental
trees are a Florina variety with bench-
grafting on rootstock MM106. A pruning
was carried out in March 2018, with newly
planted trees being cut to a height of 0.8
m.

The experiment was designed by
the long plot method with four replications.
Experimental trees were planted on 7
rows, covering an area of 602 m2 with the
size of the experimental plots - 18 m2. The
distance between the apple trees is 2 m
and is consistent with the type of the
rootstock and the possible dimensions of
the crowns after their final shaping. The
spacing between the rows 1 to 6 is 3 m,
only the distance between rows 6 and 7
is 45 m. The inter-row surface is
maintained as black fallow.

The apple orchard was under drip
irrigation, irrigation wing was placed to
each row of trees and Interlinear strip was
mulching with black polyethylene film.

Two variants of the experiment
were carried out:

V1. Variant - application of drip
irrigation with mulch: 3 rows (row 3; row 4;
row 5) were under full irrigation in pre-
irrigation soil moisture 70% of the field
capacity.

V2. Variant - application of drip
irrigation: 4 rows (row 1; row 2; row 6; row
7) were under full irrigation in pre-
irrigation soil moisture 70% of the field
capacity.
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NHTEH3MBHOTO SIGB/IKOBO Hacaxpe-
HWE ce HamosiBa C ONTUMasiHa MOoJMBHA
HOpMa npes uenus BereTauyoHeH nepuog,
Tbil kKaTo MpaHkMTE ca Maagn u npes
NbpBUTE [BE FOAMHN OT 3acaxJaHeTo UM ce
HY)XAasT OT NOJIMBaHe 3a NpuxBaLlaHe.

B «kpas Ha Beretayusita 6sxa
N3BBbPLUEHN BMOMETPUYHWN M3MEPBaHUA ©
ce onpegenvxa cnefHUTe pacTeXxHu na-
pameTpu Ha ekcnepuMeHTaslHUTe ObpBe-
Ta: Agnametbp Ha cTbbnara (35 cm Hapg
crnolikata Ha npucaxpgaHe), BUCOYMHA Ha
AbpBOTO (CM), AMaMETbp Ha KOPOHUTE -
cpefHa CTOMHOCT OT ABE M3MEpPBaHUs BbB
B3aUMHO MepneHAMKYNSAPHM NOCoKM (cm),
BMCOYMHATA Ha KOpOHMTe (M), Ab/MKUHA
Ha knoHyeTtarta (cm).

Bb3 ocHOBa Ha ekcnepvMeHTasHu-
Te CTOMHOCTM Ha Te3n napameTpu ce
onpefenAaT: naow, Ha HanpeyHoTo ceue-
HWe Ha CTBL6MOTO Ha AgbpBeTaTta (cm’);
o6em Ha kopoHata (m®) 1 cpegHa Abmxu-
Ha Ha K/1oH4Ye (cm).

O6eMbT Ha KOpOHUTE € onpeaeneH
no dpopmyna, oTroBapsilia Ha CbOTBETHA-
Ta popmuposka (Westwood, 1978):

V =4 /3mab?

Kbaeto: a e Y 0T p[gunametbpa Ha
KOopoHaTa, OT4eTeH B [Be MnepneHaunky-
NAPHM Nocoku; b e ¥ OT BUCOYMHaTa Ha
KOpoHarTa.

V3BbpLUeH e CTaTUCTUYECKU
aHa/In3 Ha NnoJsiydYeHuTe pesynrtatu npu
JBara nscnegsaHu sapuaHTa.

PE3YJITATU N OBCBXXOJAHE
OT eKkcnepuMeHTa/lHUTe [aHHU W
U34MCNeHNTe Ha TAxXHa 6a3a nokasarenu,
Xapakrepusmpallm cuiiata Ha pactex Ha
AbpBeTara, 3a BCeKM BapuaHT ca
onpefeneHn  cpegHa  CTOMHOCT  Ha
naouiTa Ha HanpevyHoTo ceveHue, cpegHa
BMCOYMHA Ha AbPBOTO, cCpefeH o0b6em Ha
KOopoHaTa My, cpefHa [Ob/DKUHA Ha
KNoH4Yye 1 ca gageHn B Tabnuuya 1. 3a
CpaBHeHMe B cblWata Tabnamua ca
nokasaHuW [aHHW OT roAuHata Ha
3acaxgaHeTto 2017. CpegHnTe CTONHOCTH

During the growing season, the
apple orchard was irrigated with an
optimal irrigation rate, since the saplings
were young and need watering during the
first two years after their planting.

At the end of the vegetation,
biometric measurements were performed
and the following growth parameters of
experimental trees were determined:
diameter of the stems of 35 cm above the
grafting, tree height in cm, diameter of the
crown as mean of two measurements in
perpendicular directions in cm, length of
the twigs in cm.

Based on the experimental values
of these parameters, the following
biometric parameters: the cross-sectional
area of the stems in cm?, crown volume in
m?, average length of the twig in cm were
determined.

The volume of the crown was
defined by a formula corresponding to the
respective formation (Westwood, 1978):

(1)

where: a is %2 of the diameter of the
crown recorded in two perpendicular
directions; b e ¥ of the height of the
crown.

Statistical analysis of  the
experimental data obtained was carried
out for the two tested variants.

RESULTS AND DISCUSSION

From the experimental data and the
parameters calculated on their basis,
characterizing the growth performance of
the trees, for each variant the average
value of the cross-sectional area, the
average height of the tree, the average
volume of the crown and the average
length of a branch are given and are given
in a Table 1. For comparison, data from
the year of planting are shown in the
same table in 2017. The average values
of the growth parameters were compared

196



Ha pacTexHuTe nokasatesiv ca CpaBHEHU
npyM xunotesata 3a pasfinyHKM CpeaHo-
KBa[|paTU4YHU OTK/IOHEHUS Ha ABeTe rpynu
eKCrepuMeHTaHN JaHHW.

in the hypothesis for different root mean
square deviations of the two experimental
data groups.

Ta6nvua 1. CpefHu 6MOMETPUYHM XapaKTEPUCTVKM Ha eKCNepUMEHTATHUTE

ApbBYETa NO BApUaHTK

Table 1. Average growth characteristics of the experimental trees by treatment

rnowy Ha Hanp.
BucouvHa Ha
ceyeHune cTb6/10 LDBO O6eM Ha KopoHa Cp. Ab/K. KTOHYe
BapuaHT Ave cross-sectional Tre% r?ei ht Crown volume, Ave length of twig,
Variant area of stem, gnt, m3 om
> cm
cm
2017 2018 2017 2018 2017 2018 2017 2018
V1 0.72 2.14 80* 165.5 0.56 82.96
V2 0.72 1.83 80* 175. 0.46 82.69

* BUCOYMHa Ha HOBOCbH3AafeHNTe AbpBeTa cnej pesnToa.

AHanusunpaiiku AaHHUTEe oT
Ta6bnmuya 1, MOXe fga Cce OUueHM Kak
MynuMpaHeTo BMSAE Ha nokKasatesnurte Ha
pacTexa Ha MnaguTe s6b/KOBU AbpBeTa.
Mo oTHOLWeHNe Ha noLwTa Ha HarpeyHo-
TO ceueHue, No-Aebenu cTbbMa UMaT ekc-
nepyMeHTasIHATE ObpPBETa, OTI/eXAaHu
npy KankoBO HanosiBaHe W MynuvpaHe
CbC cpefiHa N/oL, Ha HanpeyHoTo ceuye-
Hue 2.14 cn?, [oKaTo cpefHaTa noLy Ha
HanpeyHOTO ceyeHWe Ha cTbbOMaTa 3a
AbpBeTara, oTrnexnaHn 6e3 mynumpaHe
e 1.83 cm? CratuctMyeckn e gokasaHa
pasnunka npyv egHOCTPaHHO U ABYCTPaHHO
orpaHnyeHne Mo To3W rnokasaTten mMexay
uscneaBaHute Bapuantu (Tabnuua 2).

B kpasa Ha Beretayusrta npes 2018
r., cpefHara n/ow, Ha HanpeyHoTo
ceyeHne Ha cTbbnata Ha AObpBeTaTta,
HanosiBaHW KankoBo ce e yBenuuuia
cpegHo 2.54 nbTM COPAMO Tasn npu
3acaxfjaHe UM, a Ha [AbpBeTarta, npu
KOUTO e MPUMOXKEHO N MynynpaHe - 2.97
NbTW UK Ce e yBenmunna noytn 3 nbTu.

Mo oTHOWeHWe Ha nokasaTens
06eM Ha KOpOHUTE e YCTaHOBEHO, 4Ye 3a
eKcnepuMeHTanHuTe AbpBeTa, OTrex-
JaHy Npuv npuiaraHe Ha KarnkoBO Harnos-
BaHe C My/uupaHe, Toi e cpegHo 0.564 ms,
JokaTo AbpBeTara, oTrniexaaHu 6e3 myn-
ympaHe umat cpefeH 06eM Ha KopoHuTe
0.46m3. Mo oTHOWeEHMEe Ha nokasaTtesl 06em
Ha KOpoHUTe e [oKa3aHa CTaTucTUYecKu

Analyzing the data in Table 1, one
can be estimated how drip irrigation with
mulch affects the growth performance of
young apple trees. With regard to the
cross-sectional area, the experimental
trees under drip irrigation with mulch with
a mean cross-sectional area of 2.14 cm?2
are thicker stems, while the average
cross-sectional area of the trees grown
without mulching is 1.83 cm2.

There was a statistically significant
difference in the one- and two-sided
restriction on this parameter between the
variants examined (Table 2).

At the end of the growing season in
2018, the average cross-sectional area of
the stems of drip irrigated trees increased
2.54 times on average compared to when
they were planted, and of trees in which
mulching was applied - 2.97 times or
increased almost 3 times.

With regard to the crown volume, it
was found that for experimental trees
under drip irrigation with mulch, it
averaged 0.564 m3, while trees grown
without mulching had an average crown
volume of 0.46 m3. Regarding the crown
volume  parameter, a  statistically
significant difference was demonstrated
with a one-sided restriction between the
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3HauMma pas/fiuka npu egHOCTpaHHO orpa-
HUYeHne mexay BapvaHTute (Tabnumuya 2).
EkcnepumeHTaslHUTE AbpBeTa npu
BapuaHTa 6e3 mynumpaHe ca Nno-BUCOKM
CbC cpefgHa BucoymHa 174.9 cm oT Abp-
BeTa OT BapuaHTa C MynuuMpaHe, KOUTO
ca CbC cpefHa BucoumHa 165.5 cm. Tlo
OTHOLLIEHME Ha BUCOYMHATa Ha ekcrnepu-
MeHTaNHUTE ObpBeTa ChblUecTByBa CTa-
TUCTMYECKM [OoKasaHa pasfiuka Mexzgy Ba-
pviaHTUTE NpY eAHOCTPaHHO OrpaHnNYeHue.
ExkcnepumeHTaslHMTE AbpBeTa, OT-
rnexgaHn c HanosiBaHe W MynuyvpaHe
uMaT cpegHara AOb/DKMHA Ha  KIOH4Ye
82.95 cm, a Te3n HanosiBaHW KarnkoBo 6e3
MynyupaHe - 82.69 cm. o 1031 nokasa-
Te/ HAMAa CTaTUCTMYECKM [okKaszaHa pas-
NVKa Mexay pasrnexnaHute sBapuaHTu.

variants (Table 2).

The experimental trees in the non-
mulching variant are taller with an
average height of 174.9 cm than the trees
of the mulching variant, which average
165.5 cm in height. With regard to the
height of the experimental trees, there is
a statistically proven difference between
the variants under one-sided restriction.

Experimental trees grown with
irrigation and mulching have an average
branch length of 82.95 cm, and those
irrigated drip without mulching - 82.69
cm. According to this parameter there is
no statistically proven difference between
the considered variants.

Tabnuua 2. Pe3ynTtaTu OT CTaTUCTUYECKM aHa/InM3 No Kputepusa Ha Student
Table 2. Results from statistical analysis based on the criterion of Student

CraTtnctunyecku Mnow Ha Hanp.
nokasatesnu ceyeHve cTb6N0  |BucounHa Ha gbpBo| O6eM Ha KopoHa Cp. Obnx. knoHue/
Statistical parameters| Ave cross-sectional Tree height, Crown volume, Ave length of twig,
area of stem, m m3 cm
cm?
BapuaHT / Variant Vi V2 Vi V2 V1 V2 Vi V2
CpefiHa CTOHOCT 2.136 1.828 1.655 1.749 0.564 0.459 | 82.957 82.691
Mean
Bapunauus / Variance 0.192 0.531 0.051 0.058 0.095 0.072 | 256.174 | 380.233
Bpoii HabngeHVs 42 56 42 56 42 56 42 56
Observations
df 92 91 81 95
t stat 2.597 -1.973 1.763 0.074
BeposiTHoCT 0.005 0.026 0.041 0.471
p (T<=t) one-tail
t criica ONE-tail 1.662 1.662 1.664 1.661
BeposiTHoCT 0.011 0.052 0.082 0.941
P(T<=t) two-tail
teritical two-tail 1.986 1.986 1.990 1.985
n3BOAN CONCLUSIONS
Mpu HanpaBeHUTe nU3cneaBaHus ce Research has shown that mulching
yCTaHOBM, 4Ye MynumpaHeTo okasBa | has a significant effect on the growth of

CbLUECTBEHO B/IMAHNE BbPXY pacTexa Ha
eKcnepuMeHTanHUTe AbpBetata no /Asa
OT roKasarenuTe: M/OLW, Ha HanpeyHo
ceyeHune Ha cTbbnaTta 1 o6em Ha KOpoHuTe.

CpepfHata nsoL, Ha HanpeyHo ce-
yeHMe Ha cTbbnara Ha AbpBeTaTa, OT-
rnexgaHu npu KankoBo HanosiBaHe u My’-
ynpaHe e ¢ 19.5% no-BMcoKa CTOMHOCT OT

experimental trees by two parameters:
cross-sectional area of the stems and
crown volume.

The average cross-sectional area
stems of the trees under drip irrigation
with mulch is 19.5% higher than that of
trees grown without mulching, ie trees
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Tasn Ha AbpBeTarta, OoTriexaaHn 6e3 mys-
umpaHe T.e Mf1aaMTe AbpBETa MO TO3M NoKa-
3aTen nmar no- Job6po passutre ¢ 1.2 NbTwU.

Mo OoTHOLLIEHMe Ha Apyrusa nokasa-
Tes, Xxapakrtepusupaly cunaTta Ha pacTex
Ha MnagnTe AbpBeTa, 06eM Ha KOPOHUTE,
€ YCTaHOBEHO, Ye npu npuiaraHe Ha
KarnkoBO HanosiBaHe C MynuyuMpaHe, ObpB-
yetata ca ¢ 1.2 nbTK no-gobpe dopmu-
paHun KOPOHW.

3a nepuoga Ha npoy4yBaHeTo Mop,
BNIMSAHME HA KankoBOTO HarnosBaHe, npwu-
JIOXXEHO C MynuMpaHe A6bIKOBUTE AbpBe-
Ta nposiBMxa Mno-cuseH pacrtex. Te ca c
no-ge6enu ctbbna n no-gobpe gopmupa-
HN KOPOHW.

BJTATOAAPHOCTWU

HacTosiwoto  wu3cnegBaHe  ce
noakpenss oT  HauuoHasHa  HaydHa
nporpamMa ,34pPaBOC/IOBHM  XpaHU 3a

CWNHa OWOMKOHOMMKA W KayecTBO Ha
XmBot* Ha MOH, opobpeHa ¢ PMC
Ne 577/17.08.2018 1.

have a better development this

parameter by 1.2 times

on

With respect to the other parameter
characterizing the growth rate of young
trees, crown volume, it was found that
when applying drip irrigation with mulch,
the experimental trees were 1.2 times
better formed crowns.

During the study period, apple trees
under drip irrigation with mulch showed
stronger growth. They have thicker stems
and better formed crowns.
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PE3IOME

MpoyyeHn ca pacTexHute wu
penpoaykTUBHU MPOSIBM U KadecTBata Ha
nnofoBeTe Ha CAMBOBWS copT Woiio.
YcTaHOBEHA € Bb3MPUEMUYMBOCTTA MY KbM
OCHOBHUTE MKOHOMUYECKM 6osiectn u e
yCTaHOBEHA CuiaTa MM Ha NpPOsiBNEHME.
N3cnepBaHusATa ca npoBefeHN B [ABe
ONMWUTHU HacaXAeHusi, MbPBOTO C M3BEX-
JaHe Ha pacTuTenHa 3auwmTa, BTOpPOTO
6e3 um3BexgaHeTo U. 3a ycnoBuATa Ha
TposH pAbpBeTata uMMaT CPaBHUTESTHO
paHeH UbdTeX, 4acTUYHO CbBNagall ¢
TO3n npu copta CteHnei. MNnogosete My
pocturat 6eputbeHa  3pssocT  Maslko
npegn Te3n Ha CTeHnein - TpeTata
JeceTAHeBKa Ha M. aBrycrT.

To3n copT npu  KIMMaTU4HUTE
ycnoBus Ha TPOSIHCKMSA PEernoH nokasea
BMCOKa Bb3MNPMEMUMBOCT HA PaHHO U KbC-
HO KahsiBO THMEHe, pbXha U cayMsHka,
KOeTo BOAM [0 HaMaisiBaHe Ha NpoAykK-
TMBHMWA NEPUOS Ha AbpBeTaTa.

OTrnexgaH npu nogxogdAwia arpo-
TEXHUKA W nNpean BCUYKO pacTutesiHa
3almTa BKIYBala npenaparute Xopyc,

Accepted: 23.07.2019

Published: 07.10.2019

SUMMARY

The growth and reproduction
characteristics and qualities of plum fruit
of 'Jojo’ cultivar were studied. Its
susceptibility to major economic diseases
was found and their manifestation was
taken into account. The researches were
conducted in two experimental
plantations, the first one with plant
protection, the second one without. For
the conditions of Troyan, the trees have a
relatively early bloom, partially coincident
with that of 'Stanley’ cultivar Fruit of 'Jojo’
reached ripening stage shortly before
those of 'Stanley’ - the third ten days of
August.

The cultivar shows a high
susceptibility to early and late brown rot,
rust and shot hole disease, in the climatic
conditions of the Troyan region, which
reduces the productive period of the trees.

When it is grown in good
agrotechnics and, above all, appropriate
plant protection including the preparations,
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ToncvuH M, Hypene A u [euuc B
YCTAHOBEHN CPOKOBE W KOHUEHTpauun e
noaxoasil 3a oTriexgaHe B TO3M PErnoH.
CopTbT N0O3BO/ISABA NOJTy4aBaHe Ha f06uB
oT okosio 100 kg/abpBO M nnogose npu
[o6pwu ycnosusa ¢ maca go 81 g.

Llenta Ha mu3cnegBaHeTo e ga ce
npoyyar pacTexHUTe W PenpoayKTUBHU
NnposiBM M KayecTBaTa Ha MNaoJoBeTe Ha
cnvBoBmMA copT Voo 1 Bb3npueMunBocT-
Ta My KbM OCHOBHUTE WKOHOMMWYECKM
6onecTu.

KntovoBn gymu: cnvea, COpTOBE,
6011eCcTu, arpoTeEXHMKa

yBO/[,

CnuBoBaTa KynTypa e TpaguunoH-
Ha 3a 6bsirapckoTo osolapcTeo (lliev et
al., 1977; Mondeshka et al., 2002,
Vitanova et al., 2006). KbcHOTO KadhsiBO
rHneHe (Monilinia fructigena) 3aepHo ¢
paHHOTO kadsiBO rHueHe (Monilinia laxa)
HaHacAT roNemMu LWeTu Ha C/IMBONPOU3-
BOZCTBOTO Y HAac, Tbli KaTo OCHOBHUAT
copT CTeHNneid e CWIHO YyBCTBUTESIEH
(Stoyanova and Minev, 2000), kakTo "
HanarawumaT ce B NocsiegHO BpeMe CopT
Moito (Stoyanova et al., 2013; Stoyanova
et al., 2014). MNpu NPOAL/KUTESTHO TOMNO
M BNaxHo Bpeme okosio 30% oOT uBeTOo-
BeTe Ce 3apassBaT, karo 3apasarta
npoab/hKasa fa ce pasnpocTpaHsasa 1 ao
6eputbatra wn cneg npubupaHe Ha
nnogosete (Wilson and Ogawa, 1978;
Northover and Cerkaukas, 1994; Watt,
1994; Hold, 2004). Tlpe3 nocnegHute
roavHn npu copTt CTeHneil e oT4yeTeHo
cuUnHO nopaxeHue oT pbxaa (Tranzshelia
pruni spinose (Pers.) Deit), B pe3yntart Ha
KbCHa MHbekuna. CnnsoBusT copT Woiio
e c/1abo 4yBCTBUTENEH KbM pbXaa. ToW
nposiBsia cfiaba 4yyBCTBUTENHOCT KbM Yep-
BeHu NuncTHM netHa (Polistigma rubrum) u
caumsHka (Stigminia carpophila) (Stoyanova
et al., 2013). CopTbT V010 € UMYHEH KbM
BMpyCa Ha LWapka, Kato uma [oo6bubp
pactex u pasButhe Mpu ycnosusATa Ha
TposiHcKus permoH (Minev et al., 2017).

such as Chorus, Topsin-M, Nurele-D and
Decis within established time limits and
concentrations, it is suitable for cultivation
in this region. The cultivar allows a yield of
about 100 kg/tree and fruit under good
conditions with a weight of up to 81 g.

The purpose of the present
research is to study the growth and
reproductive performance and quality of
fruit of 'Jojo’ and its susceptibility to the
major economic diseases.

Key words:
diseases, agrotechnics

plum, cultivars,

INTRODUCTION

Plum is traditional for Bulgarian fruit
growing (lliev et al., 1977; Mondeshka et
al., 2002; Vitanova et al., 2006). The late
brown rot (Monilinia fructigena) together
with the early brown rot (Monilinia laxa)
cause great damage to the plum
production in Bulgaria, as the main
cultivar of 'Stanley’ is highly susceptible
(Stoyanova and Minev, 2000), as well as
the recently established ’'Jojo’ cultivar
(Stoyanova et al., 2013; Stoyanova et al.,
2014). In cases of warm and humid
weather, about 30% of the blossoms
become infected, as the infection is still
spreading until harvest and after harvest
(Wilson and Ogawa, 1978; Northover and
Cerkaukas, 1994; Watt, 1994; Hold,
2004).

Severe damage by rust (Tranzshelia pruni
spinose (Pers.) Deit) has been found in
'Stanley’ cultivar in recent years, as a
result of a late infection. 'Jojo’ plum
cultivar is slightly susceptible to rust. It is
slightly susceptible to red leaf spot
(Polistigma rubrum) and shot hole disease
(Stigminia carpophila) (Stoyanova et al.,
2013). 'Jojo’ is immune to sharka (Plum
pox virus), with good growth and
development under the conditions of the
Troyan region (Minev et al., 2017).

201



MATEPWNAN N METO4WA

MpoyyeHn ca pacTexHute w
penpoayKTMBHU MPOSIBU U KayecTBaTa Ha
nnojoseTe Ha CAvBOBMA copT Woiio.
YcTaHoBeHa € Bb3NpUeMUnBOCTTa My KbM
OCHOBHUTE WKOHOMWYeCckn 6onectn u e
yCTaHOBEHa cuiara UM Ha MposiB/feHue.
CopTbT e BHeceH OT epmaHus 3a U3nuT-
BaHe npe3 2002 rogunHa. N3cnepBaHuaTa
ca V3BbPLIEHN B OBOLWHW TpaguMHu OT-
rnexgaHu ¢ pasnyHu TEXHOsormu, pas-
NMyaBallly ce OCHOBHO C uM3BexjaHarta
pactutenHa sawmTa. B nbpBOTO Hacax-
[JeHve — C n3BexjaHe Ha pactutesnHa 3a-
LMTa noYBeHaTa NoBBbPXHOCT Ce NoAAbP-
Xa C OKoNocTbO/IeHO OKonaBaHe ” exe-
rogHo gbpeetarta ce nogxpaHsar ¢ 50 kg
obopckn Top M 200 g KOMGMHMPaAH TOp.
BbB BTOPOTO HacaxieHve fgbpBeTara ce
oTrnexgar ¢ obpaboTka Ha Mexaype-
aveTto 6e3 pacTuTesiHa 3aluTa u TopeHe.
OnpepeneHn ca BUCOYMHATA Ha AbpBeTa-
Ta 1 cpegHus gMaMeTbp Ha KOpoHuTe,
CpOKOBeTE Ha Ub(Texa u y3psaBaHeTo Ha
nnogoseTe. YCTaHoBeHa e Macarta, pas-
Mepa, KayecTBaTa U XMMUYHMSA CbCTaB Ha
nnogosete. M3cnegsaHn ca 6onectute
Monillinia laxa, Monillinia fructigena,
caumMsHka (Stigmina carpophila) n pbxaga
(Tranzschselia pruni spinozae).

N3cnepBaHusata ca  M3BBPLUEHU
cbrnacHo MeTtogukaTta 3a u3yyasBaHe Ha
pacTuTesniHUTEe pecypcu nNpu OBOLUHUTE
supose (Nedev et al., 1979).

PE3YJITATU N OBCBXOJAHE

CnueosuAaT copT Voo oTrnexpaan
C pacTuTesHa 3aluTta Ha CBET/IOCUBU
ropckym  noyBW, npeobnagasawy 3a
TPOSIHCKNA PErMoH B HaCaXAeHus cb3aa-
JeHV npy noaxogsaula npegnocagbyHa
noAroToBka Ha naowTa wuMaT [o6po
pasBuTve, pacTex W NAofoAaBaHe.
[bpBeTata uMaT CpaBHUTENHO paHeH
UbgTEX, YaCTUYHO CbBNagall c To3u npu
copTta CteHneii. MnogoseTe My gocTturat
6eputbeHa 3paI0CT MasIKo Npeamn Tesn Ha
CTeHneil - TpeTaTa [geceTAHEBKA Ha M.
aBrycr.

B nbpBOTO HacaxaeHue Ha onuTa

MATERIAL AND METHODS

The growth and reproduction
characteristics and qualities of plum fruit
of 'Jojo’ cultivars were studied. Its
susceptibility to major economic diseases
was found and their manifestation was
taken into account. It was imported from
Germany for testing in 2002.

The studies were carried out in orchards
grown with different technologies, differing
mainly in their plant protection. In the first
plantation with plant protection, the soil
surface is maintained with a round-stem
plowing and the trees are fed annually
with 50 kg of manure and 200 g of
combined fertilizer. In the second
plantation, the trees are grown with
cultivation of the row spacing without any
plant protection and fertilizing.

The tree height and the average crown
diameter, the period of blossoming and
ripening of fruits were determined. The
weight, size, quality and chemical
composition of the fruit were determined.
Some diseases were studied, such as
Monillinia laxa, Monillinia fructigena, shot
hole disease (Stigmina carpophila) and
rust (Tranzschselia pruni spinozae).

The studies were performed
according to the Methodology for Studying
of Plant Resources in Fruit Species
(Nedev et al., 1979).

RESULTS AND DISCUSSION

'Jojo’ plum cultivar, which is grown
under plant protection on light gray forest
soils, predominant for the Troyan region in
plantations established with the
appropriate pre-plantin preparation of the
area, has a very good performance in its
growth and fruit bearing. For the
conditions of Troyan, the trees have a
relatively early bloom, partially coincident
with that of 'Stanley’ cultivar. Its fruit
reached ripening stage shortly before
those of 'Stanley’ - the third ten days of
August.

In the first

planting of the
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OTINexaaHo npyv K3BeXAaHe Ha pacTu-
TeNHa 3almTa BK/IYBALLA npenapatute
W CpPOKOBeTe Ha TpeTupaHe MOCOYeHN B
Tabnmua 1, gbpBeTaTa Ca XWU3HEHU WU
umaT [obbp pacTex u passutne. 3a
l4-rognweH nepuog AbpBeTata ca
JocturHann sucoumHa 5,70 m u cpegeH
Onametbp Ha kopoHute 530 m u cC
obukonka Ha ctBosia 62 cm. Nmat fobpa
ponOBUTOCT, KaTto cpeaHus [obus ot
ObpBo 3a nepuoga 2016-2018 roguHa e
Kakto cnepgga 108, 100 u 119 Kkg.
Mnogosete ca efapu, ¢ [OObLP BbHLUEH
Bua. Macara um e 81 g (Tabnumuya 2).

experiment, using plant protection
including the preparations and treatment
periods listed in Table 1, the trees were
viable and with good growth and
development. Over a 14-year period, the
trees reached a height of 5.70 m, an
average crown diameter of 5.30 m and a
trunk circumference of 62 cm. They had
good fertility, with the average tree yield
for 2016-2018 period was 108, 100 and
119 kg, respectively. The fruits were
large, with good appearance. Their weight
was 81 g (Table 2).

Ta6nuua 1. MNpenapaTy 1 CPOKOBE 3a pacTUTesIHa 3awmTa npu copT Moiio

Table 1. Preparations and periods for

lant protection for 'Jojo’ cultivar

Bpoli TpeTupaHus Cpokose Mpenapatu KoHueHTpauum
Number of treatments Period Preparations Concentrations
MbpBO NpbCKaHe daza 690 ByToH" Xopyc 50 BrN/Horus 50VP 0,05
First spraying \White button stage Hypene A/ Nurele-D 0,07
BTOpO npbCckaHe Hauasno Ha ubgTex Xopyc 50 BIM/Chorus 50VP 0,05
Second spraying Beginning of blossoming |Hypene A/ Nurele-D 0,07
TpeTo npbCcKaHe Mpu 70% onaganuXopyc 50 BI/Chorus 50VP 0,05
Third spraying BeHYenmcTyeTa Hypene A/ Nurele-D 0,07
70% of fallen petals
YeTBbPTO NpbCckaHe |Cnepn 10-12 aHu CuctaH Eko3om/Sistan Ecozom 0,05
Fourth spraying After 10-12 days Hypene A/ Nurele-D 0,07
MeTo npbcKkaHe Kpast Ha M. FOHK ToncuH M 70 BAT/ Topsin-M 70 VDG 0,12
Fifth spraying The end of June Jdeuunc 2,5 EK/Decis 2,5 EC 0,03
HucopaH 5 EK/Nisoran 5 EC 0,05
LLlecTo npbCckaHe Mpegn 6eputbata (okonoToncuH M 70 BAT/ Topsin-M 70 VDG 0,12
Sixth spraying 20 pHn)/ Before harvestingleuuc 2,5 EK/ Decis 2,5 EC 0,03
(about 20 days)

Tabnuua 2. Paamepn 1 Maca Ha nfiogoseTte u KocTukute (2018)
Table 2. Sizes and weight of fruits and fruit stones (2018)

Mnopose/Fruit Koctunku/Fruit stone
Pa3mepu/Sizes, mm Maca/Weight, g Maca/Weight, g
BucounHa/Height, mm [vameTbp/Diameter, mm
63,00 46,00/52,00 81,00 3.00

CbabpXaHneTo Ha o6LmMTe 3axapu

B nnogoseTe e 10,90 mg% (Tabnuua 3).

10.90 mg% (Table 3).

The total sugar content of fruit was

Tabnmua 3. XMMMueH cbCTaB Ha CBEXW CIMBOBU Nioaose copT Voiio (2018)
Table 3. Chemical composition of fresh plum fruit of 'Jojo’ (2018)

CBno | O6wm VHBepTHa 3axaposa Kucenvin |ButamuH C| [b6unHu B-Ba AHTOUMAHN
Re 3axapu 3axap Sucrose Acids Vitamin C Tannins Anthocyanins
Dry Total |Inverted sugar % % mg% % mg%

matter in| sugars %
Re %
%
17,50 10,90 8,20 2,60 0,40 5,30 0,145 13,20
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MNpe3 otaenHUTe roguHuU nopaxe-
HMATa OT Mpoy4yBaHuWTe 6Gonectn npu
copta Woiio ca ¢ pa3nunuHa cuna, Koeto e
B 3aBUCUMOCT oT KOHKpEeTHUTE
KnumaTuyHm ycnosus (Tabnvua 4).

OTuntaHeTo Ha Oonectute npes
2017 »n 2018 rognHa nokassa Mo-CU/IHOTO
UM npossneHne npes3 2018 rogmHa, KOeTo
ce Ab/HKU Ha no-6naronpusaTHUTE ycno-
BUA 3a pa3BUTMETO MM Npe3 roguHaTa u
NnoBeveTO MagHan Basiexu npe3 nepuoga
Ha 3apa3fBaHeTo UM.

The damage from the studied
diseases for 'Jojo’ varied during the
experimental period, depending on the
specific climatic conditions (Table 4).

The diseases in 2017 and 2018
had a stronger performance in 2018, due
to the more favourable conditions for their
development in that year and heavy
rainfall in the period of their infection.

Tabnuua 4. NHpekc Ha HanageHue (%) ot Tranzschselia pruni spinozae, Stigmina
carpophila, Monillinia fructigena (2016-2018) npu cnnsBoBus copT Voiio

Table 4. Index of infestation (%) of Tranzschselia pruni spinozae, Stigmina
carpophila, Monillinia fructigena (2016-2018) for 'Jojo’ plum cultivar

Bonectu/Disease 2016 2017 2018
Tranzschselia pruni spinozae 23,20 8,30 27,20
Stigmina carpophila 20,60 25,60 32,70
Monillinia fructigena 23,00 21,70 26,00

BbB BTOPOTO HacaxjeHue Ha onu-
Ta, cb3gageHo npes 2003 rogvHa Abp-
BeTata ce oTrnexgar 6e3 pactuTesiHa
3awmta. B nepmoga Ha HavaslHO Nnonfo-
haBaHe abpBeTaTa 6sixa ¢ gobpa poso-
BUTOCT. MacaTa Ha nnogoseTte npe3s
OTAeNHUTE roguMHu Bapupawe 28-36 g.
Ha 15-roguwiHa sb3pacT AbpBeTara foc-
TUrHaxa crefjHuTe pasMepu: BUCOYUHA
3,40 m un cpefieH gnaMeTbp Ha KOPoHUTE
3,20 m u c obukonka Ha cTBona 41 cm.

Mopaamn HenpoBexnaHa pactuTes-
Ha 3awuTa npu uscneasaHuTe AbpBeTa
npes roguHute Gelle OTYETEHO MHOro
CU/IHO MpPOosiIB/IEHVE OT Nnpoy4vBaHuTe 60-
nectun, kato 3a 2018 roguHa 6naronpusT-
Ha 3a pas3BUTUETO UM cuiarta UM Ha npo-
AaBneHune bele cnegHara (Tabénvua 5).

In the establishment of the second
plantation of the experiment in 2003, the
trees were grown without plant protection.
At the time of initial fruit bearing, the trees
were of good fertility. The fruit weight
varied from 28 to 36 g over the years. At
the age of 15, the trees reached the
following dimensions: 3.40 m high and an
average crown diameter of 3.20 m and a
trunk circumference of 41 cm.

Due to the lack of plant protection
in the studied trees, a very strong
manifestation of the studied diseases was
reported over the years. In 2018 their
performance was (Table 5).

Tabnuua 5. MHgekc Ha HanageHue (%) oT Tranzschselia pruni spinozae, Stigmina
carpophila, Monillinia fructigena (2016-2018) npu cnnsBoBus copT Voiio

Table 5. Index of infestation (%) of Tranzschselia pruni spinozae, Stigmina
carpophila, Monillinia fructigena (2016-2018) for 'Jojo’ plum cultivar

Bonectn/Diseases 2016 2017 2018
Tranzschselia pruni spinozae 47,20 11,20 45,20
Stigmina carpophila 45,60 33,30 48,70
Monillinia fructigena 43,00 - -
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Mpe3 nocnegHnUTe HAKOSIKO FOAUHM
AbpBeTata BC/IEACTBME Ha  CU/HWTE
nopaxeHuss OT 60/1ecT MMaxa MHOro
cnab pactex un passutue. LbgTexsbT
6elle cnab, U3HECEH NO MNagUTe KNOHKK
U He ce obpasyBaxa nnogoee. M3cbx-
Haxa Lenu CKeNneTHW KNOHW M 4YacTu oT
KOpOHUTE.

N3BOAN

CnuBoBMAT copT Moiio oTrnexaaH
npu noaxogslia arpotexHuka u npeau
BCUYKO pacTuTesiHa 3aliuTa e noaxoasLL
3a oTrnexgaHe B TPOSHCKNA pervoH. Toi
no3sosigBa MnosiydyasaHe Ha [fJobus oOT
okono 100 kg/abpBo ¥ nnogose npwu
[obpu ycnosusa ¢ maca Ao 81 g.

To3u copT npu KIMMaTUYHUTE
ycnosus Ha TPOSHCKUSA PervoH nokassa
BMICOKa Bb3MNPMEMUMBOCT Ha PaHHO U KbC-
HO KamsBO rHMEeHe, PbXaa U cavyMsHKa.
OTtrnexgaH npu HeussexpgaHe Ha pac-
TMTeNHa 3aluTa, nopagy cb3faBaHe Ha
BMCOKA M/TbTHOCT OT 60/M1eCTU B Hacax-
JeHuATa gobusuTe ca HUCKW, AbpBeTarta
ca C HamasleHa XW3HeHoCT W Ha 14-15-
rofvwHa Bb3pacT 3arvmeaT Le/im YacTu Ha
KOpoHHuTE.

C npoBefeHUTe LWeCT TpeTupaHus
B MOCOYEHUTE CPOKOBE C Mpenapatute
Xopyc 50 BI1, CuctaH Eko3om, ToncvH M
70 BAI, Hypene A v Oeumnc 2,5 EK B no-

Over the last few years, trees had
very poor growth and development due to
the severe disease damage. The
blossoming was weak, carried out on the
young twigs and no fruit was formed.
Whole skeletal branches and parts of the
crowns dried up.

CONCLUSIONS

'Jojo’ plum cultivar is suitable for
growing in the region of Troyan when is
cultivated under appropriate
agrotechniques and mostly using plant
protection. The cultivar allows a yield of
about 100 kg/tree and fruit weight up to 81
g under favourable conditions.

It is highly susceptibility to early and
late brown rot, rust and shot hole disease
under the climatic conditions of the
Troyan region. If it is grown without any
plant protection, due to high infestation
index of diseases in the plantation, the
yield are low, the trees are of reduced
vigour and at the age of 14-15 years
whole parts of the crowns die.

When the trees were treated six
times in the mentioned periods with Horus
50 VP, Sistan Ecozom, Topsin-M 70
VDG, Nurele-D and Decis 2.5 EC at the

COYEeHNTE KOHLEeHTpauuu ce noctura 3a- | specified  concentrations they are

LLMTa Ha pacTeHusiTa oT rLoHMUTE GOIECTU. protected against fungal diseases.
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