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BpebbpH 1 MpeHn CMUT BbpXy Noa10xxka M9
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PE3OME

OnNMTHOTO HacaxgeHuwe belue Cb3-
JafleHo Ha TeputopusaTa Ha VHcTutyTta no
oBOLWAPCTBO B rpaf Nnosavs, bunrapus,
C KoopauHatn 42° 9 ceBepHa LUMPUHA,
24° 45’ n3toyHa Ab/kuHa n 160 metpa
HaJMopcka BUcoYMHa. M3cnegsaHeTo ce
nposege npes nepuoga 2013-2015r., T1.e.
TpeTa-neta Beretauus Ha pgbpBeTaTa U
obxBalla nepuofa Ha NbpBuUTE TPY MJIO-
fofasaHusA. C nposefeHOTO n3cnensaHe
ce uenewe ga ce nNpoyyn B/USHMETO Ha
cuctemnte  3a  chopmmpaHe  CTpPOIHO
BpeTeHo, CosieH 1 BepTukasiHa oc BbPXY
pacTtexa W niogofaBaHETO Ha AOBLIKO-
BUTE coptoBe bpebbpH M peHn CmuT,
npucageHn BbpXy nog/oxkka M9 wu
oTrnexaaHn B ycnosuaTa Ha bbarapus.
MonyyeHnTe pesyntatu nokasear, u4e
CpefHVsaT U cymapHuaT gobue oT ha ca
no-ronemu npv dopmMmuposkata BepTu-
KaUlHa OC B CpaBHEHWE C NoJlyyeHuTe ot
cuctemute CTpOIiHO BpeTeHo u ConeH.

SUMMARY

The experimental plantation was
established in the territory of the Fruit-
Growing Institute in Plovdiv, Bulgaria, with
geographic coordinates of 42° 9 N
latitude, 24° 45 E longitude and 160
meters altitude. The study was carried out
during the period 2013-2015, i.e. third-fifth
vegetation of the trees, covering the first
three fruiting seasons. The aim of the
present study was to investigate the effect
of the training systems Slender Spindle,
Solen and Vertical Axis on growth and
fruiting characteristics of the apple
cultivars ‘Braeburn’ and ‘Granny Smith’,
grafted on M9 rootstock and grown under
the conditions of Bulgaria.

The results obtained show that the
average and cumulative yields per ha
were higher when Vertical Axis training
method was used compared to Slender
Spindle and Solen training systems. That
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ToBa Ce [Ob/XKM Kakto Ha pgobpute
penpoiyKTUBHU NPOSABU Ha AbpBeTara oT
TO3W BapuaHT, Taka M Ha Mo-ronemus
6poin gbpBeTa Ha ha. Cuctemarta Beptu-
KaslHa OC € WKOHOMWYECKM edpekTMBHa
oule B HayaslHMA nepuopg Ha niojojaBsa-
He 3a pasnvka oT cuctemuTte CTpoiHO
BpeTteHo u ConeH npu coptoBeTe bpe-
6bpH 1 peHn CmuT. 3a ycnosuATa Ha
cTpaHaTa ce npenopbyBa hopMupaHeTo
Ha coptoBeTe bpebbpH K peHn Cmut
BbpXy nognoxka M9 aga ce nssbpLusa no
cuctemara BepTukanHa oc.

KnouoBn aymun: a6bnka, Malus
domestica (Borkh), cuctemn 3a cpopmmpaHe
N pe3nTba, KOHOMMYecka edPeKTUBHOCT

YBO/

NMpe3 nocnegHuTe [ABe-Tpu
JeceTuneTusa B CBeTa ca Cb34ajo-
Xa MHOro HOBM cuctemu 3a doop-
MUpaHe Ha si6bsikaTa B MHTEH3UB-
HN HacaxgeHusa. OO6LWoTo mexay
TAX € XeNaHMeTo Ha u3cnegosare-
niTe fa cb3gagaTt cuctemMa 3a
dopmumpaHe, KOATO ga € MKOHOMM-
yeckn edpeKkTnBHA, Kato ocurypsisa
6bP30 BCTbIMBaHe Ha AbpBeTaTa B
nnogofaBaHe M BMCOKM M Ka4vecT-
BeHu fobusn (Gandev, Dzhuvinov,
2014).

B oTtoenHute  oBoOLWAPCKK
CTpaHu ce npunaratr pasnyHu
cucteMn 3a popmMmmpaHe, KouTo ca
noaxo4Awm 3a Mno4vBeHO-KIMMa-
TUYHW UM YC/IOBUS U OTINexXaaHu-
Te B TAX copTtoBe. B buvarapusa
dopmmpoBkata CTPOMHOTO Bpe-
TeHo, cb3gageHa oT Wertheim
(1978), BCe oLLe e Hali-nonynsipHa-
Ta cuctema 3a OTIiexaaHe Ha
Ab6b/iKaTa B UHTEH3MBHU Hacaxze-
HWA. B CbLLOTO Bpeme B HayyHaTa
nitepatypa ce cbobuwiaBa 3a
Cb3faBaHeTO Ha (HOpMUPOBKUTE

was due to the better reproductive habits
of trees in that variant, as well as to the
larger number of trees per ha. Vertical
axis system is cost-effective in the initial
fruiting period contrary to Slender Spindle
and Solen training systems to the cultivars
‘Braeburn’ and ‘Granny Smith’.

Under the conditions of our country, tree
training to Vertical Axis method is
recommended for ‘Braeburn’ and ‘Granny
Smith’ apple cultivars grafted on M9
rootstocks.

Key  words: apple, Malus
domestica (Borkh), training and pruning
system, economic efficiency

INTRODUCTION

Over the past two or three
decades many new training
systems for intensive apple
plantations have been developed
in the world. The common feature
in all of them is the desire of
researchers to develop a training
system, which is cost effective,
enables the trees to enter the fruit-
bearing stage quickly and provides
high vyields of good quality
(Gandev, Dzhuvinov, 2014).

Various training systems
have been used in the different
fruit-growing countries, suitable for
their soil and climatic conditions
and the grown cultivars. In Bulgaria
Slender Spindle training system,
developed by Wertheim (1978), is
still the most popular for apple
production in intensive plantations.
Meanwhile, there are
announcements in scientific
literature about the development of
the training systems Vertical Axis
(Lespinasse and Delort, 1986) and

159



BeptnkanHa oc (Lespinasse and
Delort, 1986) n ConeH
(Lespinasse, 1989). Peguua nute-
patypHu (Lauri and Lespinasse,
2000; Hampson et al., 2002; Mitre
et al.,, 2011; Ozkan et al., 2012)
[aHHW cBugeTesicTBaT, ye npuia-
raHeTo Ha Te3n [Be (POPMUPOBKM
BOAM [0 NoJslyYaBaHETO Ha BUCOKM
N Ka4eCTBEHN A0B/IKOBUN A0OMBMN.

Llenta Ha ekcnepumeHTa 6Ge-
e Ja npoyyu pacrtexa, niogoaa-
BaHETO M MKOHOMMYeckaTa edpek-
TMBHOCT Ha cuctemuTe 3a QopMu-
paHe CTpoiiHO BpeTeHo, CONeH U
BepTvkasiHa OC, NpUIOXeHn npu
A0Bb/IKOBUTE copToBEe BpebbpH n
peHn CMuUT BBbPXY noasioxka M9
N OTIexgaHn B YCoBusATa Ha
Bbvnarapus.

MATEPVANT N METOON

OnNUTHOTO HacaxpaeHune belue
Cb34afeHo npe3 nposeTtra Ha
2011 r. Ha TepuTOpUATa Ha VIHCTK-
TyTa Mo oBoOLApCcTBO B rpas lios-
OB, C KoopauHatn 42° 9’ ceBepHa
LWNpUHAa, 24° 45’ U3TOYHA Ob/DKUHA
n 160 meTpa Hagmopcka BMCOYN-
Ha. V3non3saH Gele nocagbyeH
mMaTepuan 6e3 npeavBpeMeHHU
K/IOHKM OT copToBeTe BpeGbpH U
peHn CwmuT, npucageH BbpPXy
noasioxkka M9 mn Kynbp 4, npuca-
AeH Bbpxy nognoxka MM106.
OpveHTauuaTa Ha pepfoBeTe e B
nocoka cesep-tor. [loyBata e
aslyBUaNIHO-NMBaHa U € C HeyT-
panHa peakumsa. TopeHeTo 1 Hano-
fiBAHETO Ce Wu3BbpLKNXa nocpes-
CTBOM MHCTanaumnsa 3a MUKpoHano-
fiBaHe, CbOOpPA3HO HyXAouTe Ha

Solen (Lespinasse, 1989).

A number of literature data (Lauri
and Lespinasse, 2000; Hampson
et al., 2002; Mitre et al., 2011;
Ozkan et al., 2012) confirm that the
use of those two training systems
leads to obtaining high apple fruit
yields of good quality.

The aim of the present
experiment was to study growth,
fruiting and economic efficiency of
the training systems Slender
Spindle, Solen and Vertical Axis,
used in the apple cultivars
‘Braeburn’ and ‘Granny Smith’ on
M9 rootstock and grown under the
conditions of Bulgaria.

MATERIAL AND METHODS

The experimental plantation
was established in the spring of
2011 on the territory of the Fruit-
Growing Institute in the city of
Plovdiv, at 42°9' N latitude, 24°45’
E longitude and an altitude of 130
m.

Planting material without
premature shoots of ‘Braeburn’
and ‘Granny Smith’ cultivars,

grafted on M9 rootstock was used
in the study. The rows are north-
south oriented.

The soil is alluvial-meadow, neural
in reaction. Drip irrigation
installation is constructed for
fertilization and irrigation, applied
according to tree needs. The soil in
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AbpBeTarta. [loyBata B ONUTHOTO
HacaxaeHve belle noaabpxaHa B
yepHa yrap.

N3cnepsaHeto Gelle npose-
AeHo npes nepuoga 2013-2015 r.,
T.e. TpeTa-neta Beretauua wu
ob6xBalla nepuoga Ha NbpeuTe Tpu
nnogofaBaHNsas Ha  AOGBLAKOBUTE
AgbpBeTa. [llopagn ronaMmoTo 3a-
Bbp3BaHe Ha AbpBeTara OT COpTo-
BeTe bpebbpH u [peHn Cwmur,
npes3 2015 r. ce npoBege XxMMmnyec-
KO npopexaaHe Ha 3aBbp3a C
npenapata ,Juparep”, KOWTO € C
aKTMBHOTO BeLLecTBO Alfa-
Naphtylacetic acid (3,3 %). 3non-
3BaHa 6Gewe pa3xogHa Hopma 30
ml Ha da.

M3nnTtaxa ce Tpu cuctemm 3a
dhopmupaHe, Kouto o6ocobmxa oT-
JenHnTe BapuaHTU Ha ekcnepu-
MeHTa.

BapuaHTu:
|. CTpOIHO BPETEHO;

II. Cones;
[Il. BepTukasHa oc.

CTPpONHO BpeTEHO — pesunT-
6aTa Ha AbpBeTarta ce W3BbPLUK
cnopefs, BbBL3NPUETUA KNacuyecku
HauMH 3a (popmmpaHe Ha AbpBe-
Tara no tasu cucrema (Wertheim,
1978). No BpemMe Ha 3acaxpaHeTo
AbpBeTara Ce Ccbkpatmxa Ha
BucounmHa 90 cm Hajg noyseHaTa
NoBbPXHOCT. [lpe3 nbpBUTE [ABe
Beretauum ce M3BbLPLUN XOPU3OH-
TaJIHO Hak/IoHABaHe Ha sieTopacTu
3a Objewy CKesleTHU pameHa.
BogaubT 6elue NogMEHSH exeros-
HO C HeroBusi KOHKypeHT. lnopgo-
[aBalnTe pe3nTomn ce cbCTosXa B
npemMaxsaHe Ha CU/HUTE n3npase-

the experimental plantation is
maintained as black fallow.

The study was carried out in
the period 2013-2015, i.e. third-fifth
vegetation, covering the first three
fruiting seasons of the apple trees.

Due to the heavy fruit setting of the
trees of ‘Braeburn’ and ‘Granny
Smith’ cultivars, chemical thinning
was carried out in 2015 with the
product Dirager, the active
substance of which is Alfa-
Naphtylacetic acid (3,3 %). The
applied rate was 30 ml/da.

Three training systems were

studied, forming the separate
variants of the experiment.
Variants:
1. Slender Spindle
2. Solen
3. Vertical Axis.
Slender Spindle. Tree
pruning was done following the
adopted classical method of

training the trees to that system
(Wertheim, 1978). The trees were
cut to 90 cm above the solil surface
at planting.

During the first two vegetation
seasons the shoots were bended
horizontally to form the future
skeletal branches. The leader was
annually  changed  with its
competitor. Pruning practices for
fruit-bearing included cutting off the
vigorous shoots, growing straight
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HOpacTALWM neTopacTn U ocTaBsHe
Ha Te3u C yMepeH n cnab pacTtex.
Mpn 4yeTBbLpTaATa 3UMHA pe3nTba
ApbBYeTarta Cce cbkpaTuxa Ha
BUCOYMHA 2.5 m Haj 3emdaTa.

ConeH — no Ta3uM cuctema
AbpBeTara ce oopmupaxa cnopej,
HauMHa onucaH oOT Lespinasse
(1989). Mpwn pesutbata cnep 3a-
caxjaHe ce M3BbpLUM CbKpallaBa-
He Ha JpbByeTara Ha BMCO4YMHA
1.2 m. B Ha4yani0ToO Ha Beretauus-
Ta ce u3bpaxa [gBa neTopacTta,
KOUTO MO-KbCHO — TMpe3 Mecel,
aBrycT, ce npuBbp3axa XOPWU3OH-
Ta/THO 3@ TefleHa KOHCTPYKUuA, no
nocoka Ha peposete. [1pn pe3nT-
6aTta 3a nnogofasaHe ce WU3MOS-
3Baxa MnpuHUMNMTE Ha Agbarata
pe3unToa.

BepTukanHa oc — pe3untbara
Ha AbpBeTaTa belle cbobpaseHa ¢
npenopbyaHnte oOT Lespinasse
and Delord (1986) pe3uT6eHu
npaktnkn. Mo Bpeme Ha dpopmu-
paHeTo Ha AbpBeTaTa, Bo4auybT He
6ewe cbKpaliaBaH UM NOAMEHSH
C HEroBus KOHKYpeHT. Npn TpeTarta
M yeTBbpTara 3MMHa pe3uTba ce
npemaxHaxa pameHarta c gebenu-
Ha 6/1M3ka [0 Ta3uM Ha Bojava.
MnopofasalmMTe K/OHM Ce CbKpa-
LlaBaxa exerogHo B MSACTOTO Ha
n3BMBKarta, cref TAXHOTO ecTecT-
BEHO HaBeXfaHe OT TexecTTa Ha
nnogoseTe.

OvpBetaTta ot Bap. | n Bap. Il
ce 3acaguxa Ha pascTodHue 4 x 2
m (1250 gbpBeTa Ha ha), a Te3un ot
Bap. lll —4 x 1.5 m (1667 gbpBeTa
Ha ha).
OtyeTOxa ce cnegHuTe nokasarte-

up, and retaining those of
moderate to weak growth. During
the fourth winter pruning the trees
were cut to 2.5 m above the soil

surface.
Solen. The trees were trained
as described by Lespinasse

(1989). The trees were cutto 1.2 m
above the soil surface at pruning
after planting.

At the beginning of vegetation two
shoots were selected, which at a
later period, in August, were tied
horizontally to a wire construction
along the row line.

Pruning for fruit-bearing was done
following the long pruning method.

Vertical Axis. Tree pruning
was done according to the pruning
practices recommended by
Lespinasse and Delord (1986).
When training the trees, the leader
was not cut off or replaced with its
competitor. At the third and the
forth winter pruning, the shoulders
thick almost as the leader, were
removed.

Fruiting shoots were annually cut
off at the curve formed after the
natural bending under the fruit
weight.

The trees in Variant 1 and
Variant 2 were planted at a
distance of 4x2 m (1250 trees per
ha) and those of Variant 3 — 4x1.5
m (1667 trees per ha). The
following  characteristics  were
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NIN;  HanpeyHo  ce4yeHMe  Ha
cTb6noto /HCC/, (cn?); obem Ha
kopoHaTa (m3); fobuB OT AbPBO
(kg); cymapeH [A06MB OT AbPBO
(kg); cpegHo Terno Ha niojoBeTe
(g); HaToBapBaHe c nnoaose (6poii
nnopose Ha cm?HCC); nobus Ha
ha n cymapeH no6us Ha ha.

Bcekn BapuaHT Gelle npea-
CTaBeH OT neT AbpBeTa, paH4oMU-
3MpaHo pasnosioXeHn B Hacaxje-
HMEeTO, KaTo BCSAKO [AbpBO Cce
cunTalle 3a OTAesIHO NOBTOPEHNE.
Cratuctnyeckara o6paboTka Ha
[aHHUTEe ce Hanpasu NocpeacTBOM
TectTa Ha [ObHkaH (Steele and
Torrie, 1980).

HanpaBeHa e WKOHOMU4Yecka
OLEHKa Ha u3nuMTBaHWTE CUCTEMU
3a (popmupaHe C nomowTa Ha
pPa34eTHO-KOHCTPYKTUBHUA METO[,
cpegHo 3a nepuopa 2013-2015 .
dakTopuTe Ha NpPomM3BOACTBOTO ca
OCTOMHOCTEHU MO NnasapHu LieHu, a
npoaykumsata no 1 v/kg.

PE3YJITATU N OBCBb)XOAHE
MpeacTaBeHuTe pe3yntatv B
Ta6bnvua 1 nokaseaT, 4e npoyysa-
HUTe cuctemMu 3a popmmpaHe Ha
A0BSIKOBUTE  AbpBeTa  BAUSAT
€[HOMOCOYHO BBbPXY pacTexHute
NposiBM Ha AbpBeTaTa OT COpPTO-
BeTe bpebbpH n 'peHn Cmut. U
npv ABaTta npoy4YsBaHu copTa, npes
TpUTE OTYETHU FOAMHU, Ce KOHCTa-
TMpa, 4e CpPefHOTO HanpeyHoTo
ceyeHne Ha cTbbO/slaTa Ha AbpBe-
Tara, hopmmpaHM no cucrtemarta
ConeH (Bap. Il), e no-manko oOT
ToBa Ha chopmupoBkute CTPONHO
BpeTeHo (Bap. |) n BepTtukanHa oc

reported: stem  cross-sectional
area /HCC/ in (cm?); canopy
volume (m3); yield per tree (kg);
cumulative yield per tree (kg);
mean fruit weight (g); loading with
fruits (number of fruits per
cm?HCC); vyield per ha and
cumulative yield per ha.

Five trees randomly located
in the plantation were included in
each variant and each tree
represented a separate replication.
Statistical processing was done
following Duncan’s test (Steele and
Torrie, 1980).

An economic evaluation of
the studied training systems was
carried out in average for the
period 2013-2015, using the
planning and constructive method.
The production factors were priced
by the market and the production —
at 1 BGN/kg.

RESULTS AND DISCUSSION

Data presented in Table 1
show that the studied apple tree
training systems manifested the
same tendency for the effect on
the growth habits of the trees of
‘Braeburn’ and ‘Granny Smith’
cultivars. It should be mentioned
that in both studied cultivars, in all
the three reporting years, the stem
cross-sectional area was smaller

when applying Solen training
system (Var. 2) compared to
Slender Spindle (Var. 1) and

Vertical Axis (Var. 3).The smallest
canopy volume (1.80 m3 in
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(Bap. ). Mpu BapumaHTa C HaW-
MaJsIKO Hanpe4yHo cedeHue (Bap. Il)
€ OTYeTeH N Hal-masbk 06emM Ha
KopoHute — 1.80 m3 npwm copTt
BpebbpH n 2.0 m® npu [peHun
Cmut. Bbnpeku, ye 1 npu gearta
copta ce KoHcTatupatr 6/13Ku
CTOMHOCTVM Ha HarnpeyHuTe ceuve-
HMA Ha cTbbNarta Ha AbpBeTara oT
Bap. | n eap. Ill, 06emMbT Ha Kopo-
HUTe Ha AgbpBeTata oT Bap. lll e
[0OKa3aHo MNo-rofisM OT TO3U Ha
Bap. |. ToBa ce Ab/KM Ha cneuu-
dmkata Ha dpopmmpoBkata CTpoii-
HO BpeTeHo (Bap. I), cbcTOAWA ce
B CbKpallaBaHe Ha ApbBYyeTaTa Ha
BMCOYMHA 2.5 m npu 4yeTBbpTaTa
3UMHa pe3uTba, KOeTo BOAW [0
peayunpaHe o6ema Ha KOPOHUTEe
Ha AbpBeTaTa OT TO3M BapuaHT.

‘Braeburn’ cv. and 2.0 m3 in
‘Granny Smith’ cv. was reported for
the variant with the smallest stem
cross-sectional area (Var. 2).
Although the values of the stem
cross-sectional area of the trees in
Var. 1 and Var. 3 were similar in
both cultivars, the canopy volume
of the trees in Var. 3 was
significantly larger compared to the
trees in Var. 1. That is due to the
specific technique of the Slender
Spindle training system (Var. 1),
according to which the trees are
cut to a height of 2.5 m above the
soil surface during the fourth winter
pruning, which leads to a reduction
of the canopy volume in that
variant.

Ta6nvua 1. BausiHie Ha cuctemnTe 3a hOPMUPaAHE BbPXY HAMpPeUYHOTO ceyveHune
n o6emMa Ha KOPOHUTE Mpu siI6b/KOBUTE copToBe BpebbpH M peHn CmuT,

npucageHn BbLpPxXy nognoxka M9

Table 1. Effect of the training systems on the trunk cross-sectional area and the
canopy volume in the apple cultivars ‘Braeburn’ and ‘Granny Smith’, grafted on

M9 rootstock

Cuctema 3a HanpeuHo ceueHve Ha cTb610TO O6em Ha kopoHaTa
hopmupaHe Trunk cross-sectional area Canopy volume
Training system (TCA, cm?) (m?3)
2013 2014 2015 2015
BpebbpH / ‘Braeburn’
CTpoiiHO BpeTeHo 195a 235a 30.2a 2.33b
Slender Spindle
ConeH 13.0b 152b 246 b 1.80c
Solen
BepTukanHa oc 184 a 234 a 316a 3.8la
Vertical Axis
peHn Cmut / ‘Granny Smith’

CTpoliHO BpeTeHO 189 a 24.0a 28.7 ab 36D
Slender Spindle
ConeH 125b 16.5b 19.2b 20c
Solen
BepTukanHa oc 20.0a 25.0a 32.8a 45a
Vertical Axis

Significant at P=5%
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Mpn dopmmpoBkaTta BepTukanHa
oc (Bap. lll) TakaBa pe3uTbeHa
onepauus He e n3BbpLIBaHa. He-
Lo noBeye, 3a4b/HKUTESTHO YC/I0-
BYe 3a (popmupaHe Ha [AbpBe-
Tara no To3M cuctemMa e ocTaBs-
HEeTO Ha BoJaya HeCbKpaTeH.

Ot Tabnuua 2 ce KOHcTaTK-
pa, ye Npu NbLPBOTO NIoAoAaBaHe
Ha ObpBeTata OT copT bpebbpH
(2013 r.), wMexny oOTAenHuTe
BapuaHTN Ha ekcnepumMeHTa HAMa
JoKasaHa pasnuka B cpefHuTe
fobvBu OT AbpBO. He Taka
e[lHOMOCOYHN ca pesynratuTte
npes cnejpawinte OTYETHU roau-
HW. Kakto npe3 2014 r., Taka U
npe3 2015 r. cpegHus o6us oT
ObpBO npu Bap. Il € No-HUCBK B
cpaBHeHVe C To3u Ha Bap. | n Bap.
[ll. OueBNOHO pe3nTbeHMTE one-
pauuu, KOUTO ce npunarat npu
cuctemara ConeH (Bap. Il) 3aba-
BAT PEenpoaykTUBHUTE MPOSBUA Ha
AbpseTarta. [Nopagu Tasn npuynHa
npe3 2014 r. po6usbT npu Bap. I
e eaBa 2.9 kg. OT npeacraseHuTe
pesyntatm B Tabnuua 2 ouwe
npaBu BreyatneHue, 4ye npes
2015 r. cpefHO Terno Ha njaojo-
BeTe oT Bap. lll e 178.0 g n e
CTaTUCTMYECKM  AokasaHo  no-
HUCKO OT ToBa Ha Bap. | n Bap. ll,
KoeTo cboTBeTHO e 200.0 g un
209.0 g. Cuutame, 4ye TOBa ce
ABb/DKM Ha No-rosisMoTo HatoBap-
BaHe Ha [AbpBeTara € nnogose
npu Bap. lll. [dokasatencrteso 3a
TOoBa TBbpAEHME ca NpeacTaBeHu-
Te pesyntatm B Tabnvua 3,
Kb[EeTO Ce KOHCTatuMpa, 4ye npes

Such pruning practices are not
applied in the Vertical Axis training
system (Var. 3). What is more,
when training the trees to that
system, it is mandatory to leave
the leader uncut.

Table 2 shows that in the first
fruit-bearing season of the trees of
‘Braeburn’ cv. (2013) there is not a
significant  difference in  the
average yield per tree among the
separate variants of the
experiment. However, the results
in the next experimental years did
not show the same tendency. In
2014, as well as in 2015, the
average yield per tree in Var. 2
was lower compared to that of Var.
1 and Var. 3. Obviously pruning
practices applied in Solen training
system (Var. 2) delay the
reproductive habits of the trees.
That was the reason for the yield
in Var. 2 to be only 2.9 kg in 2014.

The results presented in Table 2
also show that in 2015 the mean
fruit weight in Var. 3 was 178.0 g
and it was significantly lower than
that in Var. 1 and Var. 2, which
was 200.0 g and 209.0 g,
respectively.

We think that the result is due to
the heavier loading of the trees
with fruits in Var. 3.

The results presented in Table 3
prove that statement, as they
show that in 2015 the ratio of the
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2015 r. CbLOTHOLUEHNETO 6poi
nnogose Ha cm? ot HCC e no-
ronamo npwu Bap. I - 3.07
nnoga/cmz? cpewy 2.39 nnoga/cm?
npu Bap. | 1 2.24 nnoga/cm? npwu
Bap. IlI. TllonyyeHoTOo NO-mMasiko
cpefHo Terno Ha nnogoseTte OT
Bap. Ill (178.0 g) npe3 2015 r., B
pe3yntrar Ha Mo-rosIAMOTO Harto-
BapBaHe Ha AbpBeTara C njiogose
(3.07 nnopma/cm?), He BOAM [0
MOHMXaBaHe KayecTBOTO Ha Mpo-
AyKUuMATa, MNOHexe noJslydyeHaTa
CTOMHOCT 3a CpefHOTO Tersio e
6113ka go obuionpuertara 3a copt
BpebbpH (Milatovic and Durovig,
2012).

Mpn oTunTaHe Ha cymapHuUs
poéus (Tabnuua 2) npu copT
BpebbpH ce ycTaHoBfiBA, u4e
[06MBBLT Ha ApbBYeTarta ot Bap. Il
(15.3 kg) e goka3aHO MO-HUCBK OT
TO3n Ha Bap. | (20.9 kg) v Bap. Il
(24.8 kg). OueBnMaHO CHOPMUPOB-
kata ConeH (Bap. Il) Boan po
noslyyaBaHETO Ha MO-HUCHK Cyma-
peH A4o6vB OT AbPBO B CpaBHEHWE
C To3n Ha cuctemute CTPOINHO
BpeTeHo (Bap. I) n BepTtukanHa oc
(sap. IlI).

OT cbuwarta Tabnmua (Tabnu-
Lua 2) ce KoHcTartvpa oLe, 4ye npu
copt peHn Cmut, npes 2013 r.,
Mexay OTAEeNHUTE BapuaHTu Ha
eKcrnepvMeHTa HAmMa pasfivka B
cpefHuTe nobusn OT AbpBO. He
Taka efHOMoOCOYHM ca [aHHUTe
npes crnejpawmre OTYETHU roau-
HW. Kakto npe3 2014 r., Taka U
npe3 2015 r., 4O6GUBBLT OT AbPBO
npu Bap. lll e gokasaHo no-ronsam
OoT TO3u Ha Bap. | n Bap. Il. pe3

number of fruits per cm2 of HCC
was bigger in Var. 3 - 3.07
fruits/cm2 versus 2.39 fruits/cm2 in
Var. 1 and 2.24 fruits/cm? in Var.
2, respectively.

The lower value of the mean fruit
weight in Var. 3 (178.0 g),
obtained in 2015 in result of the
heavier loading of the trees with
fruits (3.07 fruits/cm?) does not
mean lower fruit quality, because
the value of the mean fruit weight
is closer to the adopted standard
for ‘Braeburn’ cultivar (Milatovié
and Durovi¢, 2012).

When reporting the
cumulative yield in ‘Braeburn’ cv.
(Table 2), it was established that
the yield from the trees in Var. 2
(15.3 kg) was significantly lower
than that in Var. 1 (20.9 kg) and
Var. 3 (24.8 kg). Obviously Solen
training system (Var. 2) leads to
obtaining lower cumulative yield
per tree, compared to Slender
Spindle (Var. 1) and Vertical Axis
(Var. 3) training systems.

Data in the same table
(Table 2) also show that in 2013
there was not a difference in the
average yield per tree among the
separate variants of ‘Granny
Smith’ cultivar. But the results in
the next experimental years did
not show such tendency. Both in
2014 and in 2015 the yield per tree
in Var. 3 was significantly higher
than that in Var. 1 and Var. 2. In
2015, a lower value of the mean
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2015 r. n npu 103K copT (NOAOGHO
Ha copT bpebbpH) ce oTumTa no-
HUCKO CpefHO Terno Ha niofo-
BeTe npu Bap. lll, KoeTto ce Ab/KK
Ha Mo-ro/ISMOTO HaToBapBaHe Ha
AbpBeTara c nnogose npu To3u
BapuaHT. OT npeAcTaBeHUTe pe-
3yntatn B Tabnvua 3 ce Buxaa,
ye npe3 2015 r. CbLOTHOLLUEHNETO
6poin nnogose Ha cm? ot HCC e
no-ronamo npu Bap. Il - 3.56
nnoga/cm? cpewyy 2.46 nnoga/cm?
npun Bap. | n 2.56 nnoga/cm? npu
Bap. IlI. TllonyyeHoTOo NO-mMasiko
CpefHO Tersio Ha nnogoseTe OT
Bap. Ill (171.6 g) npe3 2015 r., B
pe3yntrar Ha Mo-rosIAMOTO Harto-
BapBaHe Ha AbpBeTara Cc nnoaose
(3.56 nnopga/cm?), He BOAX A0
NMOHWXXaBaHe KayecTBOTO Ha Mpo-
AyKUMATa, MNOHexe noJsyyeHaTa
CTOMHOCT 3a CpefHOTO Tersio e
6113ka go obuionpuertara 3a copt
peHn Cmut (Mnues n gp., 1984).

[Mpy oTuMTaHe Ha cymapHuA
[obus npu copTt [IpeHn Cwmut
(Tabnuua 2) ce ycTtaHoBsiBa, 4e
[O6MBBLT Ha ApbByeTata OT Bap.
Il e 28.5 kg cpewy 19.8 kg npwu
Bap. | n 16.2 kg npn Bap. Il. Oue-
BUOHO (hopmupoBkaTta BepTtukas-
Ha oc (Bap. lll), npunoxeHa npwu
TO3U COpT, BOAM [0 MoslyyaBaHeTo
Ha Mo-rosigsM cpefeH n cymapex
[06MB OT OAbPBO B CpaBHEHWE C
TO3n Ha cuctemute CTpPOIHO
BpeTeHo (Bap. I) n ConeH (Bap. Il).

fruit weight in Var. 3 was reported
for that cultivar (similar to
‘Braeburn’ cv.), which was due to
the heavier loading of the trees
with fruits in that variant.

The results presented in Table 3
show that in 2015 the ratio of the
number of fruits per cm2 of HCC
was bigger in Var. 3 — 3.56
fruits/cm2, versus 2.46 fruits/cm? in
Var 1. and 2.56 fruits/cm? in Var.
2, respectively.

The lower value of the mean fruit
weight in Var. 3 (171.6 g),
obtained in 2015 in result of the
heavier loading of the trees with
fruits (3.56 fruits/cm?) does not
mean lower quality of fruit,
because the value of the mean
fruit weight is closer to the adopted

standard for ‘Granny Smith’
cultivar (lliev et al., 1984).
When reporting the

cumulative yield in ‘Granny Smith’
cv. (Table 2), it was established
that the yield from the trees in Var.
3 was 28.5 kg versus 19.8 kg in
Var. 1 and 16.2 kg in Var. 2,
respectively. Obviously Vertical
Axis training system (Var. 3) used
in that cultivar, leads to obtaining
higher cumulative yield per tree,
compared to Slender Spindle (Var.
1) and Solen (Var. 2) training
systems.
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Tabnuua 2. BnusaHne Ha cuctemuTe 3a popmupaHe BbpXy AobuBa OT AbPBO,
TErsI0To Ha Na1o4oBeTe N CymMapHUA 406MB Npu A6 bNKOBUTE COPTOBE BpebbpH 1
peHn CmuT, NpucageHn BbpxXy noasioxka M9

Table 2. Effect of the training systems on the yield, fruit weight and cumulative
yield in the apple cultivars ‘Braeburn’ and ‘Granny Smith’, grafted on M9
rootstock

[o6uB 1 cpegHo Terno Ha nogoBeTe
Yield and mean fruit weight

CymapeH
Cuctema 3a (kgitree), (9) [06vB
dopmupare 2013 2014 2015 Cumulative
Training system : . . yield
Yield Fr.“'tt_]t Yield Fr.”'rt]t Yield Fr.”'rt]t (kgltree)
[o6us Welg [o6us welg [Jo6us welg
Cp.Terno Cp.Terno Cp.Terno

BpebbpH / ‘Braeburn’

CTPOVHO BPETEHO ) g » 20334 54ab 180.0b 14.4ab 200.0a 209 a
Slender Spindle

ConeH / Solen 0.85a 182.3a 29b 197.0a 115b 209.0a 153Db

BeprvkanHaoc 4 19, 190.0a 65a 1761b 17.1a 178.0b 24.8a
Vertical Axis

'peHn Cmut / ‘Granny Smith’
CTPOMHO BPETEHO 4 5 99904 4.9b 1866a 13.1b 1850a 19.8b
Slender Spindle
ConeH / Solen 1.00a 214.0a 4.2b 2005a 11.0b 190.0a 16.2 b

Beprukanhaoc ;5. 19752 67a 1883b 202a 171.6b 28.5a
Vertical Axis

Significant at P=5%

Tabnuua 3. BnusHve Ha cuctemuTe 3a hopMmpaHe BbPXY HaTOBapBaHETO C
nnogoBe M eeKTMBHOCTTa Ha AobuBa npu A6bLKOBUTE copTOoBe BpebbpH U
FpeHn CMuUT, NpuUcageHn BbpXy nogsioxka M9

Table 3. Effect of the training systems on the crop load and yield efficiency in the
apple cultivars ‘Braeburn’ and ‘Granny Smith’, grafted on M9 rootstock

CucTtema 3a HaToBapBaHe ¢ niogose
hopmupaHe Crop load (Number of fruit of cm2/TCA)
Training system 2013 2014 2015

BpebbpH / ‘Braeburn’

CTpoiiHO BpeTeHo 0.27 a 1.30a 2.39b
Slender Spindle

ConeH / Solen 0.36 a 10la 2.24b
BepTtukasiHa oc 0.34a 159 a 3.07 a
Vertical Axis

peHn Cmut / ‘Granny Smith’

CTpoliHO BpeTeHO 0.4l1la 1.07c 246 b
Slender Spindle

ConeH / Solen 0.37 a 1.27b 2.56 ab
BepTukasiHa oc 0.40 a 146 a 3.56 a
Vertical Axis

Significant at P=5%
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PasnnuuaTta B gobmusa mex-
Ay oTAesiHuTe cuctemm 3a oopmMu-
paHe npu copT bpebbpH 1 'peHn
CmMuUT cTaBaT Nno-kaTteropuyHu npu
n3uncnsABaHe Ha CcpefHua U
cymapHus gobus Ha ha (Tabnuua
4). ToBa ce Ob/mKM Ha hakTa, 4ve
npy Bap. | n Bap. Il 6poAT Ha
AbpBeTata Ha ha e 1250 6poiikn,
pokato npu Bap. Il e 1667
6poiikn, T.e. ¢ 33.36 % No-ronsm.

Yield differences between
the variants with different training
systems used in the cultivars
‘Braeburn’ and ‘Granny Smith’ are
still more marked when calculating
the average and the cumulative
yield per ha (Table 4). That is due
to the fact that in Var. 1 and Var. 2
the number of trees per ha is
1250, while in Var. 3 it is 1667, i.e.
33.36% higher.

Tabnuua 4. BausHue Ha cuctemMuTe 3a (popmMmpaHe BbpPXY [06mBa Ha ha wn
CymMapHua A06MB nNpu A6bKoBuTe copToBe BpebbpH 1 MpeHn CMmnT, NnpucaneHu

BbPXY noasoxxka M9

Table 4. Effect of the training systems on the yield per ha and the cumulative
yield in the apple cultivars ‘Braeburn’ and ‘Granny Smith’, grafted on M9

rootstock
Cuctema 3a Bpoii [obus CymapeH gobus
hopmupaHe abpBeTa Yield Cumulative
B ha (t/ha) yield
Training system Number 2013 2014 2015 (t/ha)
tree per
ha
BpebbpH / ‘Braeburn’
CTpoiiHO BpeTeHo 1250 1.36b 6.87 b 18.00 b 26.23 b
Slender Spindle
ConeH 1250 1.06b 3.62 ¢ 1437 c 19.05c¢c
Solen
BepTtukasiHa oc 1667 198 a 10.83a 28.50a 41.31a
Vertical Axis
peHn Cmut / ‘Granny Smith’
CTpoliHO BpeTeHO 1250 2.25ab 6.12 b 16.37 b 24.74 b
Slender Spindle
ConeH 1250 1.25b 525b 13.75b 20.25b
Solen
BepTukasHa oc 1667 2.66 a 11.17a 33.67a 475 a
Vertical Axis

Significant at P=5%

M3BecTHO e (Robinson, 1992), ve
nbpBuUTE [06MBM ca (PyHKUMA OT
6posi Ha abpBeTata Ha ha, kaTo ¢
yBe/imyaBaHe rbcToTaTa Ha

It is known (Robinson, 1992) that
the first yields are a function of the
number of trees per ha and by
increasing the density of the

3acaxjaHe ce nosuwasa gobusa. | plantation the yield also increases.
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B Hawmua ekcnepumeHT  no-
ronemuaT 6poit AbpeeTa Ha ha e
[oBen A0 nosiydaBaHeTO Ha Mo-
ronam cymapeH f[obvs v npu
aBarta copta. lNMpu copt BpebbpH
oT Bap. lll e nonyyeH cymapeH
[o6us ot 41.31 t/ha cpewy 26. 23
t/ha ot Bap. | n 19.05 t/ha ot Bap.
[I. MopgobHM ca u nosyvyeHuTe
pesyntatu npu copt 'peHn Cmur.
N npu TO3M COPT MO-ronemMunaT
6poit gbpBeTa Ha ha e gosen Ao
noslyyaBaHeTo Ha  MO-ronam
poous— 47.5 t/ha npu Bap. Il
cpewy 24.74 t/ha npu Bap. | n
20.25 t/ha npwu Bap. Il.

Cuctemata Ha opmunpaHe
BeptnkasilHa oc v npu ABata
A0B/IKOBM copTa e eeKTMBHa
olWe npe3 nbpBUTE TOAUHU Ha
nnogogasaHe (Tabnuua 5). Mony-
YEHUAT YUCT [A0X0n € CbOTBETHO
4570 BGN/ha npu copT bpebbpH
n 6630 BGN/ha npu copt peHun
CmuT. MNponssegeHnTe S0bJIKU ca
C No-HMCKa ce6eCcTOoNHOCT B cpas-
HeHune ¢ Te3n npu CTpoiiHO BpeTe-
HO n ConieH ¥ nNpu gBata copra.
Mo-HucknTe [o6usn npu opmun-
poBkute CTPOWHO BpPeTeHO U
ConeH He nossondgBar pga ce
MOKPUAT MPOU3BOACTBEHUTE pas-
Xo4QM npe3 MNbpBUTE TOAUHU Ha
nnogofaBaHe, KaTo ce peasnmsnpa
oTpuuaTteneH 4nucTt goxon OT
xektap. Te3n pesynratu ca cnej-
CTBME OT MO-rofisiMata rbcrorta Ha
AbpBeTara npu TPeTu BapuaHT,
KOSAATO yBennyaBa gobvea, 6e3 aa
B/ISie HEraTUBHO BbPXY KayeCTBO-
TO Ha nnofoBeTe.

In our experiment the larger
number of trees per ha resulted in
obtaining a higher cumulative yield
in both studied cultivars. The
obtained cumulative vyield of
‘Braeburn’ cultivar in Var. 3 was
41.31 t/ha versus 26.23 t/ha in
Var. 1 and 19.05 t/ha in Var. 2,
respectively. Similar results were
reported for ‘Granny  Smith’
cultivar. Again the larger number
of trees per ha led to obtaining a
higher yield — 47.5 t/ha in Var. 3
versus 24.74 t/ha in Var. 1 and
20.25 t/hain Var. 2, respectively.

Vertical Axis training system
proved to be cost effective in both
apple cultivars already in the first
years of fruit-bearing (Table 5).
The resulting net income is 4570
BGN/ha in ‘Braeburn’ cultivar and
6630 BGN/ha in ‘Granny Smith’
cultivar, respectively. Apple fruit
production is lower in cost than
that obtained from Slender Spindle
and Solen for both cultivars.

Lower yields obtained from
Slender Spindle and Solen trained
trees make it impossible to cover
the production costs during the
first years of fruit-bearing, realizing
negative net income per hectare.
Those results come as a
consequence of the higher tree
density in the third variant, in
which the vyield is increased
without a negative effect on fruit
quality.

170



Tabnuua 5. VIKOHOMWYeCKM pe3yniTaTu Ha cuctemMute 3a opmupaHe npwu
A6 b/IKOBUTE copToBe bpebbpH U MpeHn CMnT 3a nepuoaa 2013-2015 .

Table 5. Economics results of the training systems in the apple cultivars
‘Braeburn’ and ‘Granny Smith’ for the period 2013-2015

Cuctema 3a bpon  [dobus O6uwa Mpomssog- Ymetr  CebecTtoi-
hopmupaHe  abpBeTa B NPOAYKUUS  CTBEHU aoxop HoCT
Training system ha pasxoam
Number  Yield Total Production Net Cost price
tree per (t/ha) production costs income BGN/t
ha BGN/ha BGN/ha  BGN/ha
BpebbpH / ‘Braeburn’
CTtpoiiHo BpeTeHo 1250 8.74 8740 8800 -60 1010
Slender Spindle
ConeH 1250 6.35 6350 8800 -2450 1390
Solen
BepTukasiHa oc 1667 13.77 13770 9200 4570 670
Vertical Axis
'peHn Cmut / ‘Granny Smith’
CTpoiiHo BpeTeHo 1250 8.25 8250 8800 -550 1070
Slender Spindle
ConeH 1250 6.75 6750 8800 -2050 1300
Solen
BepTukanHa oc 1667 15.83 15830 9200 6630 580
Vertical Axis
N3BOAN CONCLUSIONS
- PactexHute nposABM Ha - Growth habits of the trees

AbpBeTara oT copTtoBeTe bpebbpH
n F'peHn CmuT, npucageHun BbpXy
nogsioxkka M9, ce BANAAT OT U360-
pa Ha cuctema 3a hopmupaHe.
d®opmunpoBknte CTPOIHO BPETEHO
n BepTukasiHa oC uHAyumpat no-
CUNEH pacTex B CpaBHEHWe C
dopmupoBkata Cone;

- CymapHuat pobus oT ha
npu coptoBeTe bpebbpH 1 peHun
CmMmuT BBpXY nogsioxka M9 e no-
ronam npu dpopmmposkata Beptu-
KaslHa OC CpaBHEHWE C MolyyeHus
oT cuctemmnte CTPOIMHO BPETEHO U
Conen;

- ®opmupoBKaTa BepTukanHa
OC € OueHeHa Kato edhekTuBHa
oule B HayaslHATE TOAMHU Ha

of ‘Braeburn’ and ‘Granny Smith’
cultivars grafted on M9 rootstock
are affected by the choice of the
training system. Slender Spindle
and Vertical Axis training systems
induce more vigorous growth
compared to Solen;

- The cumulative yield per
ha of the cultivars ‘Braeburn’ and
‘Granny Smith’ on M9 rootstock,
trained to Vertical Axis, is higher
compared to that obtained when
using Slender Spindle and Solen
training systems;

The Vertical Axis training
system is assessed as more cost
effective already in the first years
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nnogogasaHe npu  copToBeTe
BpebbpH 1 NpeHn CmuUT 3a pasnu-
ka oT copmupoBkute CTPOIHO
BpeTeHo n CoseH;

- 3a npaktukarta ce npeno-
pbyBa (popmMmpaHeTo Ha AbpBeTa-
Ta OT copToBeTe bpebbpH n pe-
HW, MpucaZieHn BbPXY MNOAMNOXKKA
M9, pa ce 13BbpLUBA MO CUCTEMA-
Ta BepTukasHa oc.
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PE3IOME

MpencTaBeHn ca AaHHU OT U3cnes-
BaHe Ha MnoyBeHVs Npodus B s16bIKOBA
rpagvHa B paiioHa Ha obwuHa KocTuH-
6poa. MpagmHata e cb3gageHa B paBHU-
HEH y4yacCTbK, KbAETO MoYBeTa € YepHo-
3eM CMOJTHUK. Mopagn Hedo6bp ApeHax
rpagvHata e nepuvoguvyHO HaBOAHSABaHa
OT nagHasMTe Basexu. B yyacTbuumTte,
KbAEeTO uma TpaHOo 3aabpXaHe Ha Boja-
Ta B nepuoga 2013-2015 r., yact oOT
AbpBeTarta 3armeaT, a Apyru ca c notuc-
HaT pacTex 1 NposiBx Ha xsiopo3a. JaHHu-
Te 3a XMMUYeCKMsl CbCTaB Ha no4ysarta B
KOpeHooGMTaemarta 30Ha nokassaT MoBU-
LWEHO CbAbPXaHWE Ha MaHraH M HUCKO
cbAbpxaHue Ha docdop. Mo ToBa nou-
BEHUTE NpPOo6M 3HAYUTESIHO ce pasnnya-
BaT OT NMpobuTte, B3eTK MO CbLLOTO BpEME
OT pgpyra s6b/ikoBa rpaguHa B paiioHa,
KbAEeTO HAMA 3arMBaHe Ha gbpBeTarta. Ha
OCHOBaTa Ha nofnydyeHuTe pesyntatu
MOXe fa 6bAe HanpaBeHO 3ak/i4veHue,
ye 60neAyBaHETO M 3arMBaHeTO Ha A6b-
KOBUTE AbpBETa € NPUYMHEHO OT acguk-
CUSA N MaHraHoBa TOKCUYHOCT.

KntovoBun aymu: maHraHosa outo-
TOKCWYHOCT, 3arMBaHe Ha 161b/1Ku

SUMMARY

Here are presented data from a
study of the soil profile in apple orchards
in the region of Kostinbrod Municipality.
The garden was created in the flat area
where the soil is black earth resinous soil.
Due to bad drainage the garden is
periodically flooded by precipitations. In
areas where there is permanent water
retention in the period 2013-2015, the
proportion of trees are perished, while
others are with suppressed growth and
signs of chlorosis. The data on the
chemical content of the soil in the root
tenantry zone showed an increased
content of manganese and low content of
phosphorus. That soil samples
considerably differ from samples taken at
the same time from the other apple
orchard in the area where there is no
dying trees. Based on the results obtained
can be concluded that illness and death of
apple trees are caused by asphyxia and
manganese phytoxicity.

Key words:
phytotoxicity, dying apples

manganese
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yBO/.

OTrnexnaHeTo Ha OBOLUHU
AbpBeTa KaTo nevesiMBlia pacrte-
HMeBbAHA [OEWHOCT 3aBucu OT
peguua ycnosus. EAHO OT TAX e
n360pbT Ha MACTO, KbAeTo 3a
pacTeHusATa OT CbOTBETHUA OBO-
LeH Bug Tpssbea ga uma nogxoas-
LLa noysa, NoAX0AsLL, BOAEH, CBET-
NIMHEH W TemnepaTtypeH pexum.
Jluncata Ha TakoBa ChbyeTaBaHe
BOAM 0,0 (PU3NOOTUYHN CMYLLIEHNUS
B pacTUTENHUA OpraHn3bM, KOUTO
ce oTpasfaBar oTpuLaTesiHO Ha
HEroBus pacTex v pasBuTue, Kakto
M Ha KOSIMYECTBOTO N KavyecTBOTO
Ha nnogoseTte. Hai-texkara no-
cnegmua OT HenpaswuHUA U360p
Ha MACTO 3a Cb3JaBaHe Ha OBOLL-
Ha rpaguHa e paHHOTO 3arnBaHe
Ha OBOLHUTE AbpBeTa.

MATEPVANT N METOON

3cnepBaHeTo e npoBefeHo
no curHasn 3a 3arvMsaHe Ha Mnaau
AbpBeTa B 10b/IKOBa rpagvHa, 3a-
cageHa Ha 21.11.2006 r. B palioHa
Ha o6uwuHa KocTtuH6poa, Codumii-
cka obnact. B rpaguHarta ca npeg-
CTaBeHW copToBeTe Aliabpes,
BepHcka po3a, [nioctep, [peHu
Cwmut, [)xoHaronpg, 3nartHa napme-
Ha, JInbbpTn, Myuy, ®nopuHa u
WapaeH, oTrnegaHn BbPXy MNOA-
noxka MM 106.

PepoBseTe ca B nocoka cesep
(oTknoHeHne 30°) — tor npu pas-
CTOAAHME Mexay Tax 6 MeTpa.
Pa3cTtosHMeTo mexay 3acajeHute
AobpBeta e 5 meTpa. lNoyBata e
YyepHOo3eM CMOJIHUK.

INTRODUCTION

The cultivation of fruit trees
as a profitable plant-growing
activity depends on a number of
conditions. One of them is the
choice of place where plants of
respective fruit species must have
adequate soil, suitable water,
regime of light and temperature.

The lack of such combination leads
to physiological disturbances in the

plant organism, which impact
negatively on its growth and
development, as well as the

quantity and quality of fruit. The
most severe consequence of the
wrong choice of location for the
creation of orchard is the early
dying of fruit trees.

MATERIAL AND METHODS

The study was conducted on
a signal about the death of young
trees in the apple orchard planted
on 21.11.2006 in the region of
Kostinbrod  Municipality,  Sofia
District. In the garden varieties are
presented Idared, Bern Rose,
Gloster, Granny Smith, Jonagold,
Golden Parma, Liberty, Mutsu,
Florina and Chardin, grown on a
rootstock MM 106.

The lines are in direction
north (deviation 30°) — South in
spacing between them 6 meters.
The distance between the planted
trees is 5 meters. The soil is black
earth resinous soil (vertisol).
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[pagnHata e BK/IOYEHa B
nnaHa 3a obcnegsaHe Ha OBLLHM
rpaguHy No Ha 3agada no Hay4yed
npoekt Ha CesckocTonaHcka aka-
Aemus.

MpoBeneHn ca ABe obcnepn-
BaHWA npe3 anpun u wHu 2015 r.,
BK/IOYBALLM BU3yanHaTa AuMarHoc-
Tnka (CrtoeB n odwunvnos, 2014;
MapkoB n ap., 2015) n B3emaHe Ha
npobu OT TPpWU HUBA Ha MOYBEHUS
npodpusn: 0-30, 30-60 1 60-90 cm.

Mpobute ca uscnegBaHu 3a:
pH (ABHyWwKuHa, 1962), P205,
K20 (MBaHOoB, 1984), xymyc
(TropyH no KoHoHoBa, 1963) wu
metasimte Fe, Mn, Cu, Zn
(Trierweiler & Lindsay, 1969)..

PE3SYNITATN N OBCBbXAAHE

AHaMHe3a

[MbpBUTE aHOMaNIUM B pa3Bu-
TMETO Ha s16b/IKOBUTE AbpBETaA ca
3abenasaHn npes BeretaumAtTa Ha
2014 r. B M3TOYHUSA Kpal Ha rpaan-
HaTa, KbAeTo npe3 nponerra ce
3a4bpXa Ha Boga OT nagHauTte
Banexu. Npn gBe TepeHHn obcrne-
ABaHNA, NpoBeAeHO npe3 anpui u
toHn 2015 r., B CbLWMA ydyacCcTbK €
YCTAHOBEHO MNpeoBNaXHsABaHe Ha
noysara.

AHOManuuTe morat ga 6baat
oxapakTtepusnpaHu Kato npocseT-
nABaHe Ha /uUcTHata netypa wu
NMOTUCHAT pacTex Ha sieTtopacTuTe.
[Npe3 BTOparta nosioBMHa Ha NATO-
TO 4YacT OT X/IOPOTUYHUTE NucTa

The garden is included in a
survey of orchards according to
task on a research project of the
Agricultural Academy.

Two inspections were carried
out in April and June 2015,
including visual diagnostics (Stoev
and Filipov, 2014; Markov et al.,
2015) and sampling of three levels
of the soil profile: 0-30, 30-60 and
60-90 cm.

The samples were analyzed
for: pH (Avnushkina, 1962), P,0Os
and K,O (lvanov, 1984), humus
(Tyurin* in Kononova, 1963) and
metals Fe, Mn, Cu, Zn (Trierweiler
& Lindsay, 1969).

RESULTS AND DISCUSSION

Anamnesis

The first  developmental
abnormalities of apple trees were
noted during vegetation of 2014 in
the east end of the orchard where
in spring water was lasted from
precipitation. In two field surveys
conducted in April and June 2015
in the same area was found a
waterlogging of the soil.

Abnormalities can be
characterized as a lightening of the
leaf lamina and suppressed growth
of shoots. In the second half of the
summer of chlorotic leaves acquire
a reddish shade.

See also: * http://agrohimija.ru/agrohimicheskie-metody/438-opredelenie-gumusa-pochvy-po-

metodu-iv-tyurina-chast-1.html
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npuaobmBaTt YepBeHMKaB OTTEHDLK.
HactbnBa paHeH nuctonafd. Abp-
BecHata KopoHa cTaBa Nnpo3upHa.
[o Kkpaa Ha BretauuaTa 3arveaTr
OTAE/THN CKENEeTHW KNOHU U pas-
KJIOHeHus. B HayanoTto Ha cnepga-
Lara Beretayus Beve mMma MbpPTBM
AbpBeTa.

Mopo6Ho 3abonsiBaHe u 3arv-
BaHe Ha s6b/kM e HabnogasaHO
oT CToes” npe3 2004 r. B paiioHa
Ha c. CKkpbT, obnact bnaroesrpag,
B paBata crniyyad ca yCTaHOBEHU
CMMMNTOMK, OnucaHn oOT Hakosa
(2003). CumnoTtute ce nosABsABaT
cnepf, NpeoB/iaXHsABaHe Ha nouse-
HUS NaacT, KbAeTo ce pasBuBa
KOpeHoBaTa cucTemMa Ha AbpBeTta-
Ta (Flore n Dennis, 1997).

NabopatopHu pesyntaru

Kucena (acid) e peakumata
Ha no4ysata y4yacTtbum (lot, plot)
42°47'43.78"N [ 23°10'31.13"E mu
42°48'08.66"N / 23°11'08.41"E,
[okaTto B  42°4758.69"N [/
23°7'36.15"E e ankanHa (Tabnvua
1A).

MoBuwaBaHe Ha a30THOTO
CbAbpXaHne B AbN6oYMHA Ha
MOYBEHNS NnacT MMa B Yy4acTbK
42°47'58.69"N/23°7'36.15"E, KoilTo
ce OoT/InMYaBa C Hal-HUCKO CbAbp-
XaHne Ha Xymyc.

Haii-6egHa Ha docdop e

noysarta B
42°47'43.78"N/23°10'31.13"E.

CbAbpXaHMeTo Ha Kami e
CpaBHUTENHO BMCOKO B

42°48'08.66"N/23°11'08.41"E n B

It occurs early fall of the leaf. The
tree crown becomes translucent.
By the end of vegetation perish
individual skeletal twigs and
branches. At the beginning of the
following growing season there has
already perished trees.

Similar illness and perish of
apples was observed by Stoev® in
2004 in the area of village Skrut,
district of Blagoevgrad. In both
cases were established symptoms
described by Nakova (2003). The
symptoms appear after
waterlogging of soil layer where
the root system of trees s
developed. (Flore and Dennis,
1997).

Laboratory results

The reaction of the soil is acid
in plots 42°47'43.78"N /
23°10'31.13"E and 42°48'08.66"N /
23°11'08.41"E, while in
42°47'58.69"N / 23°7'36.15"E is
alkaline (Table 1A).

There is an increase of the
nitric content in depth of the soil
layer 42°47'58.69"N/23°7'36.15"E,
which differs with lower humus
content.

The poorest in phosphorus is

the soil in
42°47'43.78"N/23°10'31.13"E. The
content of potassium IS
comparatively high in

42°48'08.66"N/23°11'08.41"E and

2 Heny611KyBaHO.
¥ Unpublished.
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NMOBBPXHOCTHMA nouyBeH cnoit npu | in  the surface soil layer in
42°47'58.69"N/23°7°36.15"E, koeTo | 42°47°58.69"N/23°7'36.15"E, which
ce Ab/KN Ha U3BBbPLLEHOTO TopeHe. | is due to the fertilizing done.

Tabnuua 1. XumuyeH cbCTaB Ha noysarta B 06cnegH1Te panoHu
Table 1. Chemical content of the soil in the regions investigated

CbAabpxaHue Ha MakpoesieMeHTV B noyBaTta
Content of macroelements in the soil profile section

co-ordinates pH > N mg/kg P205 K20 XyMyc
42°4758.69'N  Hpo  KCl NH4+NO3 mg /100 g %
23°7'36.15"E
depth 0- 30 cm 8.2 7.5 19.6 72.5 130.2 2.86
30-60 cm 8.2 7.5 16.1 14.0 22.5 1.27
60-90 cm 8.3 7.6 22.5 9.1 16.9 0.92
42°4743.78'N  Hpo  KCl NH4+NO3 mg /100 g %
23°10'31.13"E
0-30 cm 7.2 6.4 19.0 0.2 29.7 3.04
30-60 cm 6.7 5.9 20.2 0.2 27.8 2.33
60-90 cm 6.4 5.6 12.7 0.2 26.4 2.58
0-30 cm 6.1 51 15.6 0.2 345 3.44
30-60 cm 6.2 5.3 16.7 0.2 27.8 2.44
60-90 cm 6.3 5.5 14.4 0.2 30.2 2.15
42°48'08.66"N H20  KCI NH4+NO3 mg /100 g %
23°11'08.41"E
0-30 cm 6.8 5.9 17.3 13.3 157.3 3.82
30-60 cm 6.9 6.2 18.4 16.7 139.4 2.98
60-90 cm 6.7 5.9 15.0 48.0 190.3 2.60
B. MeTanu B cekumsi Ha nouBeHms npodunn / B. Metals in the soil profile section

co-ordinates Mn Zn Cu Fe
42°47'58.69"N mg/ kg
23°7'36.15"E
depth 0- 30 cm 1475 89.0 91.0 21000
30-60 cm 1200 43.0 40.0 14000
60-90 cm 1075 36.0 28.5 11800
42°47'43.78"N Mn Zn Cu Fe
23°10'31.13"E mg/ kg
0-30cm 1550 62.0 38.5 37600
30-60 cm 1775 61.0 36.0 38700
60-90 cm 1662 61.0 36.5 38800
0-30 cm 1412 63.0 39.5 36400
30-60 cm 1562 60.0 35.5 37000
60-90 cm 1437 61.0 35.0 36400
42°48'08.66"N Mn Zn Cu Fe
23°11'08.41"E mg/ kg
0-30cm 1200 82.0 59.5 32000
30-60 cm 950 78.0 58.0 35800
60-90 cm 925 74.0 60.5 36700
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[Mpy cpaBHABaHETO Ha pAaH-
HUTe OT NlabopaTopHUSA aHasIM3 ce
OTKpOSiBa BWCOKOTO CbAbpXaHue
Ha MaHraH B NPeoB/IaXHeHUs yya-
CTbK, KbAETO AbpBeTata 6oneay-
BaTt 1 3arusat. Peakuusata (pH) Ha
noysata B CbLMA Yy4yaCTbK €
Kucena.

[Mpn ankanHa peakuusa Ha
nousara B yyacTbka
42°47'58.69"N / 23°7'36.15"E e
0T6eN53aH0 Hal-HUCKO HUBO Ha
Xenas3o. Ha Cbwoto MACTO B
NMOBBbPXHOCTHUA CNoM e
YCTaHOBEHO Hal-BMCOKOTO CbAbp-
XaHue Ha mef. Hai-paBHOMepPHO
€ LMHKOBOTO CbAbpXaHue B Mou-
BEHMA Npodou/l  Ha  y4yacTbK
42°47'43.78"N/23°10'31.13"E,
[OKaTo B Apyrute f[Ba yyacTbka
TO € NO-BMCOKO B MOBBPXHOCTHUSA
cnoii (0-30 cm).

O6cbxaaHe

Mocneguuata OT HepocTura
Ha Xena3o e TUNuYHa nposiea Ha
X/10p03a, CbMPOBOAEHA CbC CyXO-
Bbpwme (CtoeB u  duavnos,
2014). TakmBa npusHauun nvncear
B KapTMHata Ha 3abonsBaHeTo,
onucaHo ot Hakosa (2003). Tlo-
BMCOKOTO CbAbpXXaHWe Ha Xesnsa30
M Me[ B MOBBbPXHOCTHUA CJIOM
MOXe fa 6bae 06SICHEHO C yrno-
Tpeba Ha meAcbAbpXawmn qyHrmn-
LUMON CpeLLy naTtoreHu W esesHu
CbeNHEeHnA cpeLly xsopo3arTa.

Mpn obcneasaHeTo B yyac-
Tbka CbC 3arMBalliy AbpBeTa He
ca yCTaHOBEHM Mpu3HaLmM, Hacou-
BalM KbM aHOMa/IMM B CbAbpxa-
HMeTo Ha mepg M UMHK (CTOMNOB,

The comparison of the data
from laboratory analysis outlines
the high content of manganese in
the waterlogged area where trees
suffer and perish. The reaction
(pH) of the soil in the same plot is
acidic.

In alkaline reaction of the soil
in the area 42°47'58.69 "N /
23°7'36.15" E was noted the
lowest level of iron. At the same
place in the surface layer is found
the highest content of copper. The
most uniform is the zinc content in
the soil profile of the plot
42°47'43.78 "N/23°10'31.13" E,
while in the other two sections, it is
higher in the surface layer (0-30
cm).

Discussion

The consequence of iron
deficiency is a typical
manifestation of chlorosis

(chlorosis), accompanied by dry
twigs (Stoev & Filipov, 2014).
Such symptoms are absent in the
picture of the disease described by
Nakova (2003). The higher content
of iron and copper in the surface
layer can be explained with the
use of Cu containing fungicides
against pathogens and iron
compounds against chlorosis.

In the investigation into the
plot with perishing trees are not
found signs  suggestive  of
anomalies in the content of copper
and zinc (Stoilov, 1977; Faust &
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1977; Faust & Korcak,1997).
Nlnncata Ha mMegHa TOKCUMYHOCT
MOXe Aa 6bae 06SICHEHA C WHTEH-
3uBHata copbuua Ha meAaTa oT
TBbpAara noyseHa dpasa n CKIOH-
HOCTTa KbM KOMMIeKcoobpa3syBaHe,
nopagm Koeto akTMBHOCTTa MefHU-
Te NOHM B NMOYBEHUS pa3TBOP OCTa-
Ba Hucka (Ctowunos, 1977).

[peoBnaxHABaHETO Ha Mou-
BaTa, HegocTaTbyHaTa aepauunsa u
noByvLIeHarta no4yBeHa KUCcesnH-
HOCT GnaronpuaTcTBar penykums-
Ta Ha MaHraHa go Mn2+. loBuwwa-
BaHETO Ha KOHueHTpauusata Ha
pa3TBOPUMUA MaHraH MoOxe pfa
[OCTUTHE CTeneH, TOKCM4YHa 3a
OoBOLWHMTE AbpBeTa  CTOWIOB
(1977), Faust & Korcak (1997). B
KACenUTe MNO4YBM  MaHraHoBuTe
MOHM nposiBsiBaT TOKCUYHOCT Bbp-
Xy pacTeHuaATa u4pe3 Henocpen-
CTBEHO 6M0KMpallo AeicTBue Bbp-
Xy €H3MMHUTE CUCTEMU OT Anxartes-
HUsA metabonnsbm (Hukosa, 2008).

OTcnabBaHeTo Ha OBOWHUTE
AbpBeTa M npasBu nogaravev 3a
NOYBEHUTE MaTOreHu, KOUTO aTaky-
BaT KOopeHoBara cuctemMa U CbLUO
[OMpUHAacAT 3a NpexaeBpeMeHHOTO
3arnBaHe (Hakosa, 2003).

n3BOAMN
3arnBaHeTo Ha S6bL/KOBUTE
AbpBeTa e nocneguua ot Hebnaro-
NPUATHO CTeYeHne Ha obcecTosTen-
CTBa, KaKkTo criefga:
HeLOCTUT Ha KUC/OPOZ,
B no4yBara;
NOBULLIABAHE Ha KOH-
LeHTpaumsata Ha pasTBOPMMUSA
MaHraH [0 TOKCMYHM 3a pacTe-

Korcak, 1997). Lack of copper
toxicity can be attributed to the
intensive sorption of copper from
the hard soil phase and tendency
to complex formation, and
therefore the activity of copper
ions in the soil solution remains
low (Stoilov, 1977).

Waterlogging of the soil, lack
of aeration and increased soil
acidity are favorable for reduction
of manganese to Mn2+. Increasing
the concentration of soluble
manganese can reach extent,
toxic to fruit trees (Stoilov, 1977;
Faust & Korcak, 1997; Flore &
Dennis, 1997).

In acidic soils manganese ions
exhibit toxicity to plants by
immediately blocking action on the
enzyme systems of the respiratory
metabolism (Nikova, 2008).

The weakening of fruit trees
makes them susceptible to soil
pathogens that attack the root
system and also contribute to
premature death (Nakova, 2003).

CONCLUSIONS

Destruction of apple trees is a
consequence of unfavorable
circumstances as follows:

* lack of oxygen (anoxia) in
the soil;

* increasing the concentration
of soluble manganese to levels
toxic to plants;
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HUATa CTENEHN;

n3tTouiaBaHe Ha pacTte-
HNUATaA, KOUTO CTaBaT noaat/inBu
Ha Nno4yBeHn naTtoreHn
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The irrigation regime effect in the vine nursery
on the total length of the mature part
of shoots of grafted rooted vines
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PE3OME

3a npoyysaHe ponaTa Ha NnosvBHUA
pexvMm npu npou3BOACTBOTO Ha J1030B
nocagbyeH MaTepuas npes nepuoga
2011-2015 r. e n3BefeH NOJICKA ONUT CbC
cnepgHute BapuaHtM: V1 — 100% ot
n3ymcneHara nonvmeHa Hopma (VIMH); V2—
125% ot WIMNH; V3 — 75% ot UMH n V4 -
50% oT WMH. O6ekT Ha n3cneaBaHeTo e
copT MwuCKeT KalnblukM, npucageH Ha
nognoxkara bepnaHgvepn X Punapusa
CO4. BkopeHfiBaHETO € W3BBbPLUEHO MO
Bb3npuetara ot WJIB-MNneBeH TexHono-
s C OTKpWUTa YacT Ha npucajeHute u
napaduHmpadn pesHuum. W3amepeHa e
obwara Ab/DKMHA Ha 3psAnata 4vacT Ha
fietopactute cfef  U3BaX[aHeTo  Ha
nio3nTe OT BKOpeHwumwieTo. lMonyyeHuTe
pesyntati He MokassaTr Mpska 3aBucK-
MOCT Mexay obuiara Ab/KMHA Ha 3pana-
Ta YyacT Ha sieTopactute U U3NUTBaHUTe
MoJIBHU pexumMu. HamaneHoto BOAOMO-
JasaHe npu BapuaHTute cbe 75% u 50%
ot WMNH He BNuAe HeratMBHO BBLPXY
y3psiBaHETO Ha fieTopacTuTe.

Knto4oBn aymn: NovBEH pexum,
npucageHn pesHUUK, 030BO BKOPEHU-
nuwe

SUMMARY

A field trial was carried out for
studying the role of the irrigation regime
on vine propagation material production in
the period 2011-2015 including the
following variants: V1 — 100% of the
estimated irrigation rate (EIR); V2 — 125%
of EIR; V3 — 75% of EIR and V4 — 50% of
EIR. The object of the study was Muscat
Kaylashki variety grafted to Berlandieri x
Riparia CO4 rootstock. Rooting was
performed in accordance with the adopted
technology in IVE-Pleven with an open
part of the grafted and waxed cuttings.
The total length of the shoot mature part
after taking the vines out of the nursery
was measured.

The results did not show a direct
correlation between the total length of the
mature part of the shoots and the tested
irrigation regimes. The reduced water
supply in the variants of 75% and 50% of
EIR did not affect adversely the shoots
maturation.

Key words: irrigation
grafted cuttings, vine nursery

regime,
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yBO/A

BnvaHveto Ha  NOMMBHUA
PEXNM BbB BKOPEHUNULLETO BbPXY
y3psiBaHETO Ha JieTopactute Ha
npucageHnTe pesHuuM A0 MOMEH-
Ta He e pJocTtarbyHO MPOYYEHO.
To3m nokasaresn e yacT OT obuiata
OLEeHKa 3a 6MOo/IOrMYHNA NOTEeHUU-
a/l Ha npucaZleHUTe BKOPEHEH!U
103K, KaTo KpaeH NpoAyKT OT npwu-
NoXeHaTa TexHoNorva 3a npous-
BOACTBO Ha J/1030B nocagbyeH
Marepuan n Havyano 3a Cb3jaBaHe
Ha nnofojasallo /1030BO Hacax-
JeHne. YcTaHoBeHO e, 4Ye Hanos-
BaHeTO Ha npucageHuTe pesHnum
TpsabBa ga ctaBa [0 cpefjara Ha M.
aBrycT, 3a fa ce ocurypu no-gobpo
y3psBaHe Ha /sietopacTtuTte, KOeTo
BOOW OO0 3HAUYUTESTHO yBENnyeHue
Ha MpoueHTa MbPBOKIACHN J103MU.
(Marpuco, 1965; Kbnes u pgp.,
1971, 1984; Topopos, 2005). B
JocTbMHaTa /uTepatypa obadye
HAMA [JaHHW KakK HapylleHus
NOMIMBEH pexum O6u ce oTpasus
BbpXy obwara Ab/KMHa Ha
3panara 4yacT Ha fieTopacTuTe.

Llenta Ha HacToAawoTo npo-
yuyBaHe e [fa ce YyCTaHOBW BNU-
AHNETO Ha pas/iMyHM  NOJSINBHU
pexnumMn BbpPXy obuaTta Ob/HKMHA
Ha 3pAnarta 4acT Ha sietopacTute
Ha npucageHuTe pesHuuu.

MATEPVANT N METOAON

3a nocrtuvraHe 3apgajeHara
LUes BbB BKOPEHWIULLETO 3a Mpo-
N3BOACTBO Ha /1030B MNocajbyeH
maTtepunan Ha Eb Ha WN/1B-l1neBeH

INTRODUCTION

The impact of irrigation
regime in  nursery on the
maturation of the shoots of grafted
cuttings has not been sufficiently
studied. This indicator is an
element of the overall assessment
of the biological potential of the
grafted rooted vines, as the end
product of the applied technology
for the production of vine
propagation material and the
beginning of creating fruit-bearing
vineyard. It has been found that
the irrigation of the grafted cuttings
should be done to the middle of
August for ensuring better ripening
of the shoots, which leads to a
significant increase in the rate of
first class vines (Magriso, 1965;
Kalev et al., 1971; Nikov et al.,
1983; Radulov, 1984; Todorov,
2005). In the literature, however,
there are no available data how the
imbalanced irrigation regime would
impact on the overall length of the
mature part of the shoots.

The objective of this study
was to determine the influence of
different irrigation regimes on the
total length of the mature part of
the shoots of grafted cuttings.

MATERIAL AND METHODS
For this purpose a trial was
set at the nursery for vine
propagation material production at
the Experimental Base of IVE-
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npes 2011, 2012, 2014 wn 2015
rogVHU e 3a/10KeH OMnUT CbC copTa
MuCKeT KalnblikM, npucageH Ha
nognoxkara  bepnaHguepn X
Punapua SO4 c nocneasawo ABy-
KpaTtHO napadwmHupaHe. MNpucage-
HUTE pe3HuUW ca 3acafeHn B fiexu
OT No ABa pefa Ha Abn6oynHa 15
Cm Npu pas3cToaHNA Ha 3acaxjaHe
7-8 cm mexay pesHuunte n 50 cm
Mexay peposeTe B nexata. Pas-
CTOSIHUETO Mexay /iexute e 2 m.
OnNuTHLT e 3a/10KeH No 6710Ko-
BUA MeTO[, B NeT BapuaHTa u ocem
NOBTOPEHNA KaKTo cneaBa:

V125m — kankoBO HanosiBaHe C
nonMBHU HopMmn 125 % ot ETc,;

V100m — kKankoBO HamnosiBaHe C
nonneHun Hopmn 100 % ot ETc.;
V75m — KankoBO HanogBaHe C
NoMBHM HopMK 75% oT ETc.;
V50m — KankoBO HamnosBaHe C
nonneHM Hopmn 50% oT ETc.;
KoHTposia — HanosiBaHe no
n3nosisBaHara [0 TO3M MOMEHT
TEXHOJIOTUS.

BapuvaHT 6e3 HanosiBaHe He
6e npeasuaeH, [OOKOMKOTO npu
KnumaTta Ha [lneBeH J03UUKnTE
n3cbxBarT B OTCbLCTBMETO Ha
HanosiBaHe (Marpuco u ap.,1965).

Bcsako noBTopeHve BKIHOYBaA
no 50 npucageHn pesHuka, KOeTto
o3HayaBa no 400 npucageHn
pes3HuKa Ha BapuaHT.

PacTeHnsTa ca cHabasiBaHu
C BOAAa 4pe3 cucrtemMa 3a KamnkoBo
HanosieaHe C MO eAHO [MOJINBHO
KpUNo Ha Jexa, pasnosioxeHo
Mexay pABata pefa  NTO3UYKMW.

Pleven in the years 2011, 2012,
2014 and 2015 with Muscat
Kaylashki  variety grafted to
Berlandieri x Riparia SO4 rootstock
with subsequent twofold waxing.
The grafted cuttings were planted
in ridges of two rows at 15 cm
depth at planting distance of 7-8
cm between the cuttings and 50
cm between the rows in the ridge.
The distance between the ridges
was 2 m.

The experiment was set in
accordance with the block method

in five variants and eight
repetitions, as follows:
V125m — drip irrigation with

irrigation rates recovering 125% of
the crop evapotranspiration (ETc.);

V100m — drip irrigation with
irrigation rates to 100 % of ETc.;
V75m — drip irrigation with
irrigation rates to 75 % of ETc.;
V50m — drip irrigation with
irrigation rates to 50 % of ETc¢.;
Control - irrigation by the

technology that has been used to
the present.

A variant without irrigation
was not included because in the
weather conditions of Pleven vines
wither in the absence of irrigation
(Magriso et al., 1965).

Each repetition included 50
grafted cuttings, i.e. 400 grafted
cuttings per variant.

The plants were watered by
drip irrigation system with one
lateral per ridge, located between
the two rows of grapevines. The
laterals had built-in drop-formation
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[MonnBHUTE Kpuna ca C BrpageHu
npe3 15 cm kankoobpasysaTesin C
ne6ut 1.0 L h'. O6embT Ha nopa-
BaHara nosiMBHa BoAa € KOHTpOo/n-
paH c BOAOMEpP, MOHTMPaH B Haya-
N0TO Ha cuctemarta. B ycnosusa Ha
aTMOC(pepHOo 3acyllaBaHe — BUCO-
K/ TemnepaTtypu U HUCKa Bb3ayLl-
Ha BJIQXHOCT, Ca W3BbPLUBAHU
OCBEXWUTEJTHU MOJSINBKM 4Ype3 MMUK-
poAbXayBaHe Hapj pacTeHudaTa C
pasmMep Ha MoJsIMBHUTE HOpMU 3-6
mm. 3a Luenta ca W3Nos3BaHu
MUKPOABLXAO0BaU/IHA — anapatm C
ne6ut 156 L h™, npn 0.2 MPa
HanaraHe un paguyc 5.0 m.
[MouBeHaTa  BN@XHOCT €
KOHTpO/MIMpaHa 4pe3 B3emMaHe Ha
noyBeHn npobu npes 7-10 AHW,
nocnoiHo npes 10 cm go 60 cm,
Kato onpegensiHeto U € WU3BbP-
LLBAHO MO TEr/I0BHO-TEPMOCTaTHUA
meToq. [louBeHuTe npobu ca
B3eMaHM C pbyHa coHAa B Tpu
NnoBTOpPEeHNA OT BapmnaHT V100m.
Cnen BCAKO B3emMaHe Ha
noyseHa npoba e peanm3npaHa
nonnMBkKa 3a Bb3CTaHOBAIBaHe Ha
noyseHata BnaxHoct po [MB.
PasmepbT Ha nNonMBKUTE  ce
n3uncnasawle no popmynara:
m=10.H.a.(dT""B-dT®")

KbeTo:
M — rofleMMHa Ha NOMMBHaTa HopMa B
mm;

0 — ob6emMHa MABTHOCT Ha nouyBaTa B
glcm®;

H — gbn6ouvHa Ha aKkTWBHWS MOYBEH
CNO¥A, KOSITO Ce M3UMCNsBa MO eMIuUpuy-
HaTa (hopMyna nonyyeHa oT AaHHUTE 3a
HapacTBaHe B AbN6GOYNHA HA KOpEHWTe
BbB (PYHKLMS OT BPEMETO OT 3acakaaHe-
TO Ha /103UTe BbB BKOPEHUNLLETO;

units every 15 cm with flow rate of
1.0 L h'. The volume of the
supplied irrigation water was
controlled by means of water-
meter installed at the beginning of
the system. In the conditions of dry
spell weather — high temperatures
and low air humidity, invigorating
waterings were done my means of
micro-sprinkling above the plants
with watering rates of 3-6 mm.
Micro-sprinklers were used for this
purpose with flow rate of 156 L h*
at pressure 0.2 MPa and 5.0 m
radius of operation.

The soil moisture was
controlled by soil samples taken in
intervals of 7 to 10 days, at 10 cm

to 60 cm depth, as it was
determined by the weight-
thermostatic method. The sail

samples were taken with manual
drill in three repetitions from variant
V100m.

After each soil sampling
watering was performed to restore
soil moisture to the limit field soil
water capacity (LFSWC). The
amount of the watering was
calculated by the formula:

m=10.H.a. (d TLFSWC_dT moisture)

where:
m — the irrigation rate in m/da;

a — soil specific weight in g/cms;

H - depth of the active soil layer,
calculated by the empirical formula
derived from data on the increased depth
of the roots as a function of time from
transplanting the grafted cuttings in the
nursery;
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H= (O,OOlt2 + 0,053t + 0,034)sin45°+ a
(LiBeTaHoB, 2011)

Kbaeto: H — agbnbounHa Ha akTUBHUSA
noyseH obem (cm); t — BpemMe OT M3Hacs-
He Ha npucajeHuTe pe3HUuU BbLB BKOpe-
HunuweTto (6p. AHW); a — AbNO0YMHA Ha
3acaxjaHe Ha pes3HuuMTe B noysaTa
(cm), B KOHKpeTHMs cnydain a = 15cm;
sin45° - bIrbA, Nog KOMTO pactaT KOpPeHW-
Te B noysara.

dT"® - npegenHa noscka BNAroeMHOCT B
TernosHu %.

d7®"- BNaxkHOCT Ha nouysaTa B TEr/I0OBHU
% OT KbM MOMEHTa Ha B3MMaHe Ha
noyseHara npoba.

CraTtuctnyeckara obpaboTka
Ha nofyyeHuTe pesynratm e
M3BbPLUEHA 4pe3 AUCMEePCUOHEH
aHa/IM3 Ha fJaHHUTe OT efHodhak-
TOPHW MOJICKN ONUTK 3a/10KEHU NO
6n0koBNS  MeTo4 Ha  duwep
(AnmoBa n MapwuHkoB, 1999).

PE3YJITATU N OBCBXXOAHE
Mpu n3amepeHata npes 2011
rognHa cpefHa Ab/hKMHA Ha 3pe-
A NpypacT Ha efHa 103a MoXe
na ce sugu (dour. 1), ye n3bpaHuAT
3a onTumasieH BapuaHT cbc 100%
OT M3uymcneHara nosimBHa Hopma e
1) ¢ pokasaHo No-f4o6po y3psBaHe
Ha fietopacnuTte OT BapuaHTuTe C
50% m n 75% m; 2) ¢ gokasaHo
no-cnabo yspsiBaHe OT KOHTPOJI-
HUA BapuaHT, n 3) He ce pasnu-
yaBa CTaTUCTUYeCKM OT BapuaHTta
cbC 125% m, (tTabnvua 1).

H= (0.001’[2 + 0.053t + 0.034)sin45°+ a
(Tsvetanov, 2011)

Where: H — depth of the active sall
volume (cm); t — time from transplanting
the grafted cuttings in the nursery
(number of days); a — planting depth of
the cuttings in soil (cm). In this case a =
15 cm; sin45° - angle at which the roots
were growing the soil.

dr-°WC — limit field soil water capacity in
weight %.
dT™*"" — soil moisture in weight % at the

time of taking the soil sample.

The obtained results were
statistically processed by analysis
of variance of data from single-
factor field trials set in accordance
with the block method of Fischer
(Dimova and Marinkov, 1999).

RESULTS AND DISCUSSION

From the average length of
mature annual growth per vine
measured in 2011 it could be seen
(fig. 1) that the chosen for optimal
variant with 100% of the estimated
irrigation rate was 1) with proven
better ripening of the shoots
compared to the variants with 50%
m and 75% m; 2) with proven
poorer maturing than the control
variant; and 3) did not differ
statistically from the variant with
125% m, (table 1).
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our. 1. Obuwa Ab/HKMHA Ha 3psiaTa YacT Ha netopactute npes 2011 rogmHa
Fig. 1. Mature part total length of the shoots in 2011

Ta6bnuua 1. loka3zaHOCT Ha pas/InknTe B obLiaTa Ab/DKMHA Ha 3psAsiaTa yacT Ha
netopactute npe3 2011 rognHa
Table 1. Proving the differences in the mature part total length of shoots in 2011

KoHTpona/Control 125% m 100% m 75% m 50% m
BapuaHTu C,\ﬁ'eg: Pasnuka | pokas. | Pasnuka | gokas. | Pa3nuka | gokas. | Pa3nuka | gokas. | Pasnuka | gokas.
Variants value difference | proven | difference | proven | difference | proven | difference | proven | difference | proven
Kortpona | 4 ;g 39 X X 4225 | +++ | 4444 | +++ | 20.00 ++ 7.39 ns
Control
125% m | 76.14 -42.25 X X 2.19 n.s -22.25 -34.86
100% m | 73.95 -44.44 -2.19 n.s X X -24.44 -37.05
75% m 98.39 -20.00 22.25 ++ 24.44 +++ X X -12.61 n.s
50% m | 111.00 -7.39 n.s 34.86 +++ 37.05 +++ 12.61 n.s X X
5% - (+) (-); 1% - (++) (--); 0.1% - (+++) (--); <5% - (n.s).
Mpn wn3mepeHata cpefHa In the average length of

Ob/DKMHA Ha 3penunsa npupacTt Ha
efHa nos3a npe3 2012 roguHa
HAMa [oKa3aHa pasnuka mexany
BapvaHtuTe B onuta (dur. 2 u
Tabnuua 2), KoeTto Mnokasea, 4e
MOMIMBHUA pPEXNUM He e okasasl
B/INSSHME  BbPXYy  uM3cnensaHus
rnokasarter.

mature annual growth per vine
measured in 2012 there was not
proven difference between the
variants of the trial (fig. 2 and table
2) revealing that the irrigation
regime did not have an impact on
the studied indicator.
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dur. 2. O6LWa Ab/HKMHA Ha 3psiiaTa YacT Ha netopacnuTte npes 2012 roguiHa.
Fig. 2. Mature part total length of the shoots in 2012

Ta6nuua 2. [JokazaHOCT Ha pas3fMkuTe B obliata Ab/DKMHA Ha 3psiiaTa YacT Ha

netopactute npe3 2012 roguHa

Table 2. Proving the differences in the mature part total length of shoots in 2012

KoHTpona/Control 125% m 100% m 75% m 50% m
BapuaHTtn ‘i\gl)egnT Pa3nuka | pokas. | Pasnuka | pgoka3. | Pasnuka | gokas. | Pa3nuka | gokas. | Pasnvka | gokas.
Variants value difference | proven | difference | proven | difference | proven | difference | proven | difference | proven
KoHTpona
Control 71.92 X X -1.52 n.s 13.33 n.s 8.64 n.s -10.24 n.s
125% m 73.45 1.52 n.s X X 14.86 n.s 10.17 n.s -8.72 n.s
100% m | 58.58 -13.33 n.s -14.86 n.s X X -4.69 n.s -23.58 n.s
75% m 63.28 -8.64 n.s -10.17 n.s 4.69 n.s X X -18.89 n.s
50% m 82.17 10.24 n.s 8.72 n.s 23.58 n.s 18.89 n.s X X
5% - (+) () 1% - (++) (--); 0.1% - (+++) (---); <5% - (n.s).
Mpn wun3mepeHaTa cpefHa In the average length of

Ob/DKMHA Ha 3penunsa npupacTt Ha
efHa nos3a npe3 2014 roauHa
HAMa [OoKasaHa pasnnka Mexay
BapnaHTa cbc 100% m cnpamMo
apyrute  BapuaHtu B onuTa.
BapuaHTbT cbCc 125% m u
KOHTpONata ca C [JokasaHOo Mo

mature annual growth per vine
measured in 2014 there was not
proven difference between the
variant with 100% m compared to
the rest of the variants. However
the variant with 125% m and the
control had proven greater length
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ronsMa Ob/HKMHA Ha 00LWKA 3P
npupacTt CnpsiMoO BapuaHTUTe C
50% m un 75% m (cour. 3 u”
Tabnuuya 3).

of the total annual growth in
comparison with the variants with
50% m and 75% m (fig. 3 and
table 3).

50%m 75%m 100%m 125%m KoHTpona
Control

100,00
90,00
80,00
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60,00
50,00
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0,00

(cm)

dur. 3. O6LWa Ab/HKMHA Ha 3psiiaTa YacT Ha netopacnute npes 2014 roguHa.
Fig. 3. Mature part total length of the shoots in 2014

Ta6bnuua 3. loka3aHOCT Ha pas/iInknTe B obLiaTa Ab/DKMHA Ha 3psAsiaTa yacT Ha
netopactute npe3 2014 rognHa
Table 3. Proving the differences in the mature part total length of shoots in 2014

KoHTpona/Control 125% m 100% m 75% m 50% m
cp. c-T | Pa3snuka
BapvaHTn . pokas. | Pasnuka | pokas. | Pasnuka | pokas. | Pasnuka | gokas. | Pasnuka | pgokas.
; Mean | differenc . . . .

Variants value o proven | difference | proven | difference | proven | difference | proven | difference | proven
Kortpona | gg o9 X X 19.86 + 20.69 + 7.33 ns -6.75 ns
Control

125% m 66.53 -19.86 X X 0.83 n.s -12.52 n.s -26.61

100% m 65.69 -20.69 -0.83 n.s X X -13.36 n.s -27.44

75% m 79.05 -7.33 n.s 12.52 n.s 13.36 n.s X X -14.08 n.s
50% m 93.14 6.75 n.s 26.61 ++ 27.44 ++ 14.08 n.s X X

5% - (+) (-); 1% - (++) (--); 0.1% - (+++) (--); <5% - (n.s).
Mpn  un3mepeHata obuwa In the average length of

Ob/DKMHA Ha 3penunsa npupacTt Ha
efHa nosa npe3 2015 r. moxe ga
ce BuAM 4Ye HAMaA [oKasaHa
pasnnka Mexay BapuaHtute B
onuta. (cpur. 4 wn Tabnuua 4).
Pesyntatunte nokassar, ye

mature annual growth per vine
measured in 2015 it could be seen
that there was not proven
difference between the variants of
the trial (fig. 4 and table 4). The
results revealed that the irrigation

190



MOMMBHUAT pexum He e nosnuan | regime did not have an impact on
Bbpxy obwarta Agb/mknHa Ha | the total length of the shoots

3pAnarta 4act Ha netopacsunTe. mature part.
120,00
100,00
80,00
g 60,00
40,00
20,00
0,00
50%m 75%m 100%m 125%m KoHTpona
Control

dur. 4 O6ua Ab/DKMHA Ha 3psslaTa yacT Ha fieTopacnite npes 2015 roguHa.
Fig. 4. Mature part total length of the shoots in 2015

Tabnuua 4. [Joka3aHOCT Ha pa3/iMkuTe B obllaTa Ab/DKMHA HAa 3psnaTa vyacT Ha
netopactute npe3 2015 rognHa
Table 4. Proving the differences in the mature part total length of shoots in 2015

KoHTpona/Control 125%m 100%m 75%m 50%m

BapuaHTu C,\ﬁ'eg: Pasnuka | poka3. | Pasnuka | pokas. | Pa3nuka | gokas. | Pasnvka | gokas. | Pasnuka | gokas.
Variants value difference | proven | difference | proven | difference | proven | difference | proven | difference | proven
Kortpona | gg 61 X X 5,998 ns -0,890 ns | -12502 | ns 7,333 ns

Control

125% m 89,61 -5,998 n.s X X -6,888 n.s -18,500 n.s 1,335 n.s
100% m 96,50 0,890 n.s 6,888 n.s X X -11,612 n.s 8,223 n.s

75% m 108,11 12,502 n.s 18,500 n.s 11,612 n.s X X 19,835 n.s

50% m 88,28 -7,333 n.s -1,335 n.s -8,223 n.s -19,835 n.s X X

5% - (+) (9; 1% - (++) (-); 0.1% - (+++) (); <5% - (n.).

n3Bogn CONCLUSIONS

OT yeTupuroguLLHUTE AaHHU From the four-year data on
3a obuwara cpegHa Ab/mkvHa Ha | the average total length of mature
3penuna npupact Moxe pga ce | growth it could be concluded that
HanpaBu 3ak/1l4YeHNeTo, Yye HAma | there was no uniform statistically
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e[lHOMoCcoYHa cTaTtuCTU4eckn [Ao-
KasaHa pas/sivka mexay BapuaHTu-
Te Ha onira no OTHOLIEeHWe
y3psiBaHeTo Ha nertopacnurte, OT
KOETO MOXe [a ce Hanpasu U3BO-
Aa, ye n3nnuTaHuTe MNosIMBHN PeXu-
MU He oOKasBaT B/IMAHNE BBbPXY
nonyyeHara obuwa Ab/KMHA Ha
3panaTta 4yacT Ha sietopacnmte Ha
npucageHnTe N BKOPEHEHW N03W.
BaxHO e ga ce oTbenexu, ye u
npes yeTupute roguHM Ha onuta
BCUYK/ BapuaHTXU ca nokKpusau
M3NCKBaHMATA 3a NbpBOK/IACEH
No30B MNocabyeH wmaTtepuas cC
MUHUMYM 15 cMm 3pgna 4yact Ha
rnaBHUA fIeTopact.
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proven difference between the
variants of the trial on the shoot
maturation that led to the
supposition  that the tested
irrigation regimes did not have an
impact on the mature part total
length of the shoots of the grafted
and rooted vines.

It should be pointed that during the
four years of the trial all variants
had covered the requirements for
first-class vine propagation
material with a minimum of 15 cm
mature part of the main shoot.
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PE3IOME

M3BbpLIEHO e cpaBHUTENHO (heHOo-
NIOrMYHO M3cnefBaHe Ha HOBOMHTPOAYLU-
paHn ot UN3C ,0O6pa3uos undnuk’-Pyce
JecepTHY copToBe /103U — MUCKET pyCceH-
ckn, Mpucta n Paxoso. N3cnensaHeTo e
npoBefleHo B J1030BO OMWUTHO COPTU-
MEHTOBO HacaxfjeHve B WHCTUTYT no
3emegenvie-KiocteHamn npe3 nepuoja
2013-2015 r. YcTaHOBEHO €, Ye HAMA Cb-
LLleCTBEHM pa3NNuna B CpeSHUTE CPOKOBE
Ha HacTbMBaHeToO, MacoBsaTa npossa W
Kpasi Ha oTAenHuTe doeHodasn n nepuo-
AN Ha BereTauusiTa Mexzay copToBeTe
MuckeT pyceHcku, MNpucTta n KoHTponaTa—
Cynep paH bBonrap. CpaBHUTENHUAT
CTaTUCTMYECKN aHaNn3 nokassa pasinuuns
Mexay copT PAXoBO M KOHTposiaTa npwu
BCUYKM dpeHoha3n 1 nepuoan, ¢ M3KH-
yeHne Ha peHohasnTe HanbnBaHe, Ubd-
TeX W MPOABL/IKUTE/THOCTTA Ha nepuoja
onpefeneH ot Te3n agse pasn. Cnopep
npoab/KUTENHOCTTAa Ha nepuoga oT
HanbnNBaHETO [0 KOHCymMartuMBHaTa 3ps-
JIOCT Ha rpo3feTo, B paiioHa Ha KicTeH-
Ann, nscnefBaHUTE COPTOBE Ce OTHACAT
KbM criefHuTe rpynu: PaHo3peewmy —

SUMMARY

It was done relatively phenological
research of table grapevine cultivars (Vitis

vinifera L) introduced from IASS-
"Obraztsov chiflik", Rousse - Misket
russenski, Prista and Ryahovo. The

research was conducted in experimental

vine plantation at the Institute of
Agriculture-Kyustendil over the period
2013-2015. It was found that no

significant differences in average time of
occurrence, full expression and end of
different phenophases and periods of
vegetation between cultivars Misket
russenski, Prista and control — Super
early Bolgar. The comparative statistical
analysis showed differences between
Ryahovo cultivar and control at all
phenophases and periods, with the
exception of budding, flowering and length
of time required for these two phases.

According to the duration of period of
budding to ripeness of the grapes in the
region of Kyustendil, studied cultivars
belong to the following groups: an early
ripening — Misket russenski and Prista
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MwuckeT pyceHcku u lNpucta n cpegHo3pe-
ewn — Paxoso. lNpe3 BCUYKM rogvHN Ha
npoy4ysBaHe HayasioTO Ha HacTbMNBaHeTo,
MacoBaTa MnposiBa W Kpas Ha BCUYKK
oeHoha3n M NPOABL/MKMTENHOCTTA Ha
OTAe/IHUTE Nepuoan Ha BeretauusaTa npu
uscneflBaHUTe [JecepTHUM COpTOBe ca
npsika 3aBUCUMOCT OT KOHKPETHUTE KNu-
MaTU4HU YCNOBUS.

KntovoBn aymu:  DEHONOTUYHU
HaGNIOAEeHUSA, MHTpOAYLMPaHN OecepTHU
COpPTOBE, CpaBHUTE/THA XapaKTepucTuka

yBO/.

KyntypHata nosa (Vitis vinifera
L.) e BMA C ronAma ekosiormyHa
NNacTUYHOCT M € efiHa OT OCHOB-
HUTE CeNICKOCTOMAaHCKN Ky/Typu B
Bbarapma. OT pgpeBHOCTTa A0
[HeC cTpaHaTa Hu ce e obocobuna
KaTto paloH noaxogsul 3a npowus-
BOACTBO Ha [eCcepTHO rpo3ae
(HakoB u gp., 2007). MNpeanocTas-
Ka 3a ToBa ca OT/IMYHUTE MOYBEHO-
KIMMaTU4HU YC/I0BUS, KOMTO ca MU3-
K/lOUMTENHO 6/1aronpusaTHU 3a rpo3-
[0NPON3BOACTBO C pa3/INYHO Hanpa-
B/IEHVE Ha M3MoN3BaHe Ha Npoayk-
uuaTa (MaHgenves n gp., 2012).

Cnopep Aasutas (1959), npu
NHTPOAyUMpaHeTo Ha fa/leH /10308
COpT € HeobxogumMo Jda uma
HaJIMYHOCT Ha cnefHUTe YCoBUS:
- [a ce no3HaBa 6uoknnmaTmyHarta
XapakTepuctuka Ha Ky/ntypara,
ToecT 3aBucumocTTa U OT KnnmaTa
n3paseHa CbC CbOTBETHUTE 06EK-
TUBHM nokasaTesin.
- Aa ce no3HasaT U3MeHeHusaTa Ha
CTOMHOCTUTE Ha Te3n nokasaresv
B M3yyaBaHarta TepuTopus.
-aKo He ce pasnonara C Te3u
nokasartesim, e HeobxoaMmo fa ce
CpaBHW CXOACTBOTO Ha KIMMAaTUYHK-

and middle ripening — Ryahovo. In all
years of study beginning, full expression
and end of different phenophases and the
duration of separate periods of vegetation
at investigated cultivars are directly

depending on the specific climatic
conditions.
Key words: phenological

observations, introduced table grapevine
cultivars, comparative characteristic

INTRODUCTION

The vine (Vitis vinifera L.) is a
species with large ecological
plasticity and is one of the main
crops in Bulgaria.

From ancient times until today our
country has established as an area
suitable for the production of table
grapes (Nakov at al., 2007). A
precondition for this is the excellent
soil and climatic conditions, which
are especially favorable for grape
production (Pandeliev at al., 2012).

According Davitaya (1959), at
the introduction of a grapevine
cultivar is necessary to have
available for the following conditions:
- to know the bioclimatic
characteristics of culture, i.e.
dependency on climate indicated
with relevant objective indicators;

- to know the changes in the
values of these indicators in the
studied area;

- if not available these values, it is
necessary to compare the
similarity of climate between the
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Te yCNnoBus Mexay ABarta palioHa —
OT KbEeTO ce B3eMa W KbAeTo ce
npeHacs CbOTBETHUS COPT.
deHonornyHnTe HabnwaeHns
ca MHOro BaxHa 4yacT oT arpobuo-
JIOTUYHUTE OCOBEHOCTU Ha BCEKM
N030B COpT u/mnu knoH. Cpokose-
Te€ Ha HacTbMBaHETO Ha OTAE/HU-
Te deHodhasn u NPOABLIKUTES-
HOCTTa Ha nepuoanTte, oopMrpaHm
MexXay TAX, BMUAAT MNPSKO BbPXY
TEXHOJMIOTUATA Ha OTrexnaHeTo
MM 1 MUKPOpaNoHUTE Ha pasnpoc-
TpaHeHue (CumeoHoB, 2012;
CumeoHoB 1 ap., 2014). OCHOBHu-
Te dpaktopu, BAUSeLM BbPXY
HacTbNBaHETO W NPOAL/DKUTES-
HOCTTa Ha heHoha3nTe Ha no3aTa
ca MOYBEHO-KNUMaTnu4yHuTe YCno-
BMS Ha panioHa Ha oTrnexaaHe.
TemnepaTtypata Ha noysata WU
Bb34yxa W ApYrnuTte OCHOBHMU erfle-
MEHTW Ha K/IMMaTa OKas3Bar CbLLecT-
BEHO B/IMSHME BbPXY AMHaMuKaTa u
MPOAB/DKUTENIHOCTTA Ha OTAEe/HUTE
oeHoha3n npe3 BereTaynoHHUSA
nepuog (Makapos, 1972).
Heobxoanmo e mexay copta
N cpegarta Ja MMma paBHOBecuE U
I030BOTO pacteHne ga 6bae noc-
TaBeHO MNnpu MakCcuMasiHO [06pwn
yCNoOB/SA 3a CBOETO pasButue
(CtoeB n gp., 1964). Camo npv on-
TUMaJTHO CbYeTaHne Mexay yCnoBu-
ATa Ha cpepata U OGUONOTNYHUTE
0COOEHOCTM Ha OTAeNHWs CcopT
(kNOH), TON MOXe Aa NPOSiIBU LLEeHHW-
Te CW CTOMaHCcKM kKadyecTBa ([aBu-
Tas, 1959; Katepos, [JoHueB, 1984).

PaloHbT Mo cpegHoTo Teue-
HMe Ha peka CTpyma, KbAeTo e

two regions - from where the
cultivar was take and where to
introduce it.

Phenological observations
are very important part of agro
biological characteristics of each
grapevine cultivar and/or clone.
The terms of the occurrence of the
separate phenophases and
duration of periods formed
between them, directly influence
on the technology of cultivation
and distribution of micro-regions
(Simeonov, 2012; Simeonov et al.,
2014). The main factors influencing
on the beginning and duration of
phenophases are soil and climatic
conditions of the area of
cultivation.

The temperature of the soil and air
and other major elements of
climate have a significant impact
on the dynamics and duration of
the separate phenophases during
the vegetation period (Makarov,
1972).

It is necessary between the
cultivar and the environment to
have balance and vine plant to be
placed in the Dbest possible
conditions for their development
(Stoev et al., 1964). Only an optimal
combination between environmental
conditions and biological
characteristics of the individual
cultivar (clone) it can manifest its
valuable agricultural qualities
(Davitaya, 1959; Katerov, Donchev,
1984).

The area along the middle
reaches of the river Struma, where
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pas3nosioXeHa KiocTteHannckata
KOTNIOBWHA, MMa ApeBHa UCTOPUA U
noAxoAdaLn ycrnoBusa 3a passutue
Ha nosata. B momeHTa Hag 95 %
OT njiowTa Ha fio3daTa e 3aeTa C
BUHeHUA copT MNamug. ecepTHuTe
COpTOBE ca npeAcTaBeHNn OCHOBHO
oT copT bonrap. bnaronpuatHute
€KOJIOTMYHU YC/I0BUA 3a OTr/1exaa-
He Ha si030BaTa Ky/1Typa B paioHa
N noBuvLLIABaLINTE CE WU3NCKBAHUA
KbM KayecTBOTO Ha rpo3feTo Ha-
narat u3yyaBaHeTO M BbBexjaHe-
TO Ha Ka4yeCTBEHW efponsioaHun
[ecepTHM COpPTOBE.

LlenTa Ha TOBa MU3cnegsaHe
e [a ce UM3BbLbpLIM cpaBHUTENHA
dheHonornyHa xapakrepuctuka Ha
HOBOMHTpPOAyLUMpaHn 3a KiocTeH-
AWNCKMA palioH AecepTHU CopToBe
nosu.

MATEPVANT N METOON

3cnepBaHeTo e npoBeneHo
B /I030BO OMWTHO COPTUMEHTOBO
HacaxageHve B WHCTUTYT o
3emegenve-KiocteHann npes ne-
puoga 2013-2015 r. lNouyBaTa B
OMNMUTHUA yYacTbK € CUMHO U3Nyxe-
Ha, CpefHO NeCbLKINBO-T/INHECTA,
cnabo [0 CpegHo KameHucTa
kaHeneHa ropcka no4ysa (Chromic
Luvisols) ¢ HeyTpanHa peakyus.

O6eKkT Ha wu3cnegBaHe ca
cb3gageHute B M3C ,06pa3uos
undnnk’-Pyce coptose Mucket
pyceHckn, lMpucta n Paxoso. 3a
CpaBHUTENEH BapuaHT e WN3Nons-
BaH paHO 3peewmns CopT-eTasIoH
Cynep paH bonrap. Jlo3ute ca
3acageHun npes nposietta Ha 2009

is located Kyustendil valley, has an
ancient history and suitable
conditions for the development of
the vine. Currently over 95% of the
area of vineyards is planted by
wine  cultivar Pamid. Table
grapevine cultivars are
represented mainly by cultivar
Bolgar. Favorable  ecological
conditions for growing of vine
culture and increasingly high
requirements of consumers require
research and the introduction of
quality large-fruited table grapevine
cultivars.

The purpose of this research
IS to make a comparative
phenological characteristic of new
introduced table grapevine
cultivars at the Kyustendil region of
Bulgaria.

MATERIAL AND METHODS
The research was conducted
in experimental vine plantation at

the Institute of  Agriculture-
Kyustendil over the period
2013-2015. The soil in the test

area is highly leached, medium
sandy-loam, weakly to moderately
stony cinnamon forest soils
(Chromic Luvisols) with a neutral
pH.

The object of research is
table grapevine cultivars — Misket
russenski, Prista and Ryahovo,
created in the IASS-"Obraztsov
chiflik", Rousse. For comparative
variant is used early repining
cultivar (standard). Super early
Bolgar. The vines are planted in
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rogMHa npu pasctoaHma 2,50 m
Mexnay peposete n 1,25 m BLTpe B
pena. lNpucageHn ca BbpxXy nog-
noxkata bepnaHgnepu x Punapusa
CO4 n ca popmupaHn no cucte-
mMaTa npusemeH [toiio. PepoBeTe
ca OpWeHTMpaHM B MOCOKa W3TOK-
3anag, cbobpaseHo ¢ npeobnaja-
BalLMTE B paioHa torosanagHn u
3anagHv BeTpoBe. HatoBapBaHeTo
npes nepuoga Ha wu3scnegsaHe e
eHaKBO Mpwn BCUYKM copToBe- 18
3MMHM 04N Ha /103a, pean3npaHo
ypes 1 nnogHa npbyka ¢ 12 3umMHn
oYM N 3 Yena € NO 2 3UMHWN OUMW.
lMpoyyBaHeTo Ha /1030BUTE COPTOBE
€ M3BbPLUEHO MO MeToAuKa YTBbp-
AeHa B bbnarapcka amnenorpadgus,
Tom 1 (KaTtepos n gp., 1990).

[Mony4yeHnTe ekcnepumMmeHTasl-
HW pe3yntatn ca obpaboTeHu no
MeToZa Ha [AMUCNepcCUoHHUA aHa-
nn3, KaTo e n3nonssaH LSD-kpute-
puviA 3a [oKka3BaHe cTaTucTuyecka-
Ta 3HaAYMMOCT Ha YCTaHOBEHUTE
pasnkn mMexay KoHTtponata n Ba-
pnaHTuTe. OueHkaTa e HanpaseHa
npu HMBO Ha 3HauumocTt P<0,05
(MaHeBa, 2007).

PE3YNTATUN NN OBCbXXOAHE

3a xapaktepusnpaHe Ha K-
MaTUYHUTE OCOBGEHOCTN Ha paio-
Ha, Npes3 nepuoja Ha uscnensaHe
ca npocriefeHn OCHOBHUTE Knuma-
TUYHM nokasaTtesim U TAXHOTO B/U-
AAHNE BBbPXY PEHONOrNYHUTE Npos-
B/ Ha NpoyyBaHUTE AEeCepTHU Cop-
ToBe no3n. [laHHUTe nokassar, ye
C u3KNwyeHne Ha 2013 roguHa
(-19,5°C), abCcoMOTHO MUHUMasTHA-
Ta Temrnepartypa Ha Bb3gyxa Mo

the spring of 2009 at 2,50 m
distance between rows and 1,25 m
inside the lines. They are grafted
onto rootstock Berlandieri x Riparia
SO4 and formed by the system
ground Gyuyo. The rows are
oriented in an east-west
accordingly with prevailing in the
area southwest and west winds.
The load during the research was
the same in all cultivars - 18 buds
(winter eyes) of the vine (realized
by 1 fruit-stick with 12 buds and 3
knots with 2 buds). The research of
vine cultivars was done in
methodology established in
Bulgarian ampelography, Volume 1
(Katerov et al., 1990).

The experimental results
were processed by the method of
dispersion analysis, using the LSD-
test  for proving statistical
significance of the differences
between the control and variants.
The assessment was done at
significance  level P  <0,05
(Maneva, 2007).

RESULTS AND DISCUSSION
For characterizing climate of
the region during the period of
study were followed major climatic
indicators and their influence on
phenological events in studied
table grape vine cultivars.

The data show that with the
exception of 2013 (-19,5°C)
absolute minimum air temperature
during the full rest of the vines are
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BpPEME Ha MbJIHNA MOKOK Ha N03u-
Te He ce NOoHMXaBa [0 KPUTUYHK
3a Nnosata cToiHocTu. MNopaan 3a-
rpebHOTO OTrNiexaaHe Ha OMNUTHU-
Te 1031 nospeau MO MbNKUTe B
3MMHUTE 04N HEe ca OTYETEHN.

CpepgHaTta HavasiHa gata Ha
YCTOMUYMBO 3abpXaHe Ha Temne-
patypaTta Ha Bb3gyxa Hag 10°C e
12 anpun, a kpanHata — 20 OKTOM-
Bpu. [llpoab/mKUTENHOCTTa  Ha
nepuoaa mexay asete patn e 191
AHn. CpefgHo 3a nepuoga Ha
n3cnefBaHe obwa TemnepaTtypHa
cyma e 3370°C, koeTo e npepgnoc-
TaBKa 3a YCreLwHo oTr/exaaHe Ha
paHHO N CpefHOo 3peeLin copToBe
nosn (Tabnuuya 1). Camo npes
2014 roguvHa Tasn  CTOMHOCT
(3190°C) e 3HA4UTENHO MNO-HUCKa
CnpsAMO cpefHata CTOMHOCT Ha
TO3M Mnokasartes, Taka U KbM OCTa-
HanMTe ABe roAuHM OT Mpoy4yBa-
HeTo — 2013 n 2015 r. ToBa oka3Ba
NPSiKO Bb3AENCTBME BbPXY CPOKO-
BETe Ha HacTbMnBaHe, MacoBa npo-
siBa N Kpah Ha otaeniHute doeHo-
dasn 1 npoavKUTENHOCTTA Ha
nepuoaute OT Beretaumatra npu
BCUYKN COPTOBE.

BaxkHa 3a pacTexa, pa3Butu-
€T0, NPOAYKTMBHOCTTA M Ka4yecTBo-
TO Ha rpo3aeTo e cpefHOMeceYHa-
Ta Temneparypa Ha Bb3ayxa npes
Meceuute M Kn asryct. [lpes
npoyysaHnsa nepuog cpegHa Tem-
nepatypHa CTOMHOCT 3a H/n €
20,3°C, a 3a asryct 22,2°C.
N3knwyeHne npasBun oTHoBO 2014
r., Korato cpegHara Temneparypa
3a MeceLl, aBryCcT e MNO-HuUCKa C
1,1°C. ToBa o0ka3Ba npsKo

not reduced to dangerously for
vine critical values. Because of
vines are grown scoop damages of
buds of tested table grape are not
accounted.

The average starting date of
sustainable hold of air temperature
above 10°C is April 12 and the
final- October 20. The duration of
the period between the two dates
is 191 days. Average for the period
of study the total amount
temperature is 3370°C, which is a
prerequisite for successful
cultivation of early and middle
ripening cultivars (Table 1).

Only in 2014 this value (3190°C) is
significantly lower as compared to
the average of this indicator and
the others two years of study -
2013 and 2015.

This has a direct impact on the
timing of beginning, full expression
and ending of separate
phenophases and duration of
individual periods of vegetation in
all tested cultivars.

Important for growth,
development, productivity and
guality of the grapes is the average
air temperature in July and August.
During the study period average
temperature value for July is
20,3°C and in August 22,2°C. The
exception is again 2014, when the
average temperature for August is
lower about 1,1°C.

This has a direct impact on the

198



Bb3ENCTBME BbPXY CpOKa Ha
y3psiBaHe Ha rpo3feTo, KoeTo npes
Tasn roguHa 3akbcHaBa. osyye-
HUTe 06006LLEeHN pe3ynTaTu nokas-
BaT, 4Ye Karo U0 ONUTHUTE /103K
ca ce passuBan NpU NOAXOAALLN
KIMMaTUYHW YC/I0BUA NPe3 BCUYKM
roAvHM Ha mscnepBaHe. Arpo-kiu-
MaTUYHWUTE YC/I0BMSA B palioHa Ha
KiocteHaun ca 6GnaronpuaTtHy 3a
OTINexgaHeTo W pekoNTUpaHeTo
Ha paHo 1 CpefHO 3peeLLmn gecepT-

HW COpPTOBE J103W.

duration of ripening of the grapes,
which is late this year.

The summary results show that,
experienced vines have developed
under suitable climatic conditions
in all years of study.
Agroecological conditions are
suitable for the cultivation and
harvest of early and middle
ripening table grapevine cultivars
in Kyustendil region of Bulgaria.

Tabnnya 1. CTOMHOCTU Ha arpoKiMMaTUYHUTE NokasaTtenu 3a nepmoga 2012-2015 .
Table 1. Parameters of climatic conditions for the period 2012-2015
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MHororogumiwHa Hopma / Multiannual norm
1956-2012 | 08.04 [ 23.10 198 3394 20,9 - -16,7  148,0
Mepuop Ha n3cnegsaHe / Investigated period

2013 11.04 18.10 191 3376 20,9 22,5 -19,5 155,8
2014 12.04 19.10 189 3190 20,6 21,3 -11,5 190,9
2015 13.04 2110 192 3543 194 22,8 -14,3 73,6
CpepgHo/Average 12.04 20.10 191 3370 20,3 22,2 -15,1 140,1

YcTaHOBEHN ca CpoKoBeTe
Ha npoTudyaHe Ha OTAesHUTe
dreHohasn OT rogULLHNA UUKB Ha
pasBuTMe Ha Npoy4BaHUTE COpPTO-
Be Nno3n. [laHHUTe nokassar, 4e
cpefAHO 3a nepuoga heHosorny-

It was established the terms
of the passing of separate
phenophases from annual cycle of
development of the studied
cultivars. The data shows that
phenological phase "budding",
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HaTa (pa3a "HanbnBaHe”, B 3aBu-
CMMOCT OT K/IMMaTU4YHUTE YC/10BUSA
Ha CbOTBETHaTa rogmHa, HacTb-
Ba oT 13™ po 24™ anpwun. YcTa-
HOBEHOTO Hayano Ha peHodasa-
Ta npes oTAesiHUTe roANHN € OT 2
[0 9 AHWN cnepf yCTONYMBOTO 3a4bp-
XaHe Ha TemnepaTtypaTa Ha Bb3ay-
xa Hag 10°C. CpepgHata npogb/iku-
TE/IHOCT Ha MpemMuHaBaHe Ha Tasu
(oeHo(pazaTa e 7 fHUW, KaTo Bapupa
OoT 6 A0 9 [OHM npe3 oTAenHuTe
roguHu (Tabnuua 2).

depending on the climatic
conditions of the year and starting
from 13" to April 24™  The
established starting of this
phenophase over the years is from
2 to 9 days after sustainable hold
of air temperature over 10°C.

The average duration of passage
of this phenophase is 7 days,
varying from 6 to 9 days in
different years (Table 2).

Tabnuua 2. PeHoNOrnMYHM HabNAEHNS NPU MHTPOAYLUMPAHN AEeCEPTHN COpPTOBE

3a nepuopa 2013-2015 .

Table 2. Phenological observations in introduced table grape cultivars from

2013-2015 period

MNpowapsBaHe -
59 Il-llgjv(\]/peTr(iar:Z (OmexBaHe) Ha 3bpHaTA § 2
3 3 Softening of berries = S
g5 <=
CopT I I o
Cultivar 0o o>
T E =
CIG %%’\ % 8 o % 8 v E‘%
S = E = A o9 IS e oD = F o2
S8 588 53 SS|85/ F5 S8 8¢5 85
Mcker 2013 14.04. 01.06. 03.06. 07.06. 14.07. 18.07. 22.07. 14.08.
oy conO 2014 19.04. 13.06. 16.06. 20.06. 20.07. 23.07. 26.07. 26.08.
N kot 2015 22.04. 06.06. 09.06. 11.06. 19.07. 23.07. 26.07. 18.08.
russenski CPeaHo 1404 06.06. 08.06. 13.06. 17.07. 21.07. 24.07. 20.08.
Average
2013 13.04. 02.06. 05.06. 08.06. 21.07. 25.07. 28.07. 19.08.
— 2014 20.04. 13.06. 17.06. 22.06. 26.07. 30.07. 02.08. 28.08.
Prista 2015 21.04. 05.06. 08.06. 10.06. 24.07. 28.07. 01.08. 23.08.
CPeaHo 1044 08.06. 11.06. 15.06. 23.07. 28.07. 01.08. 23.08.
Average
2013 13.04. 01.06. 03.06. 07.06. 22.07. 26.07. 29.07. 23.08.
S 2014 19.04. 15.06. 18.06. 21.06. 07.08. 12.08. 17.08. 12.09.
Ryahovo 2015 23.04. 06.06. 09.06. 11.06. 28.07. 31.07. 04.08. 02.09.
CPeaHo 1444 08.06. 11.06. 14.06. 31.07. 04.08. 08.08. 03.09.
Average
Cyneppan | 2013 1404 0106 0306. 07.06. 19.07. 23.07. 26.07. 17.08.
Eonron (or)| 2014 2004 1206, 1506, 18.06. 2507. 28.07. 3107. 27.08
cuper early | |_2015  24.04. 05.06. 08.06. 10.06. 17.07. 20.07. 24.07. 19.08,
Bolgar (st) |CPEAHO 1904 06.06. 10.06. 13.06. 21.07. 24.08. 28.07. 23.08.
Average
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HauyanoTto Ha ybrexa Hac-
TbNBa CpefHO npe3 nbpBara Ae-
ceTaHeBka Ha Mmecel, tOHU. OTye-
TEHUTE pas/inumsa mexay copToBe-
Te ca HecblecTBeHU. CpaBHUTES-
HO Hal-paHo 3ano4ysa UbdTexa
npu Cynep paH bonrap ot 01 go
12 10HK, a Hal-KbCHO npu PsxoBo
or 01 po 15 twHWU. T[10-KbCHO
Haya/l0 Ha Ta3n doeHoasza ce
oTyMTa OTHOBO camo npe3 2014 .,
Korato cpefiHoAeHOHoLlHaTa TeM-
nepaTtypa Ha Bb3fyxa e 3HauyuTesn-
HO no-HMcka OT obuyaliHaTa 3a
palioHa. Mpoab/KMTENHOCTTa Ha
dheHopazaTta e cpegHo 6-7 OHK, C
pas/ivka Mexay HayaslHoToO U
MacoBO Npo-ABneHne — 3-4 AHN.

Hauyanoto Ha y3psiBaHeTO Ha
rpo3geTo (omMekBaHe Ha 3bpHaTa
npu Genute M MnpowapsaHe Ha
3bpHaTa npu YepBeHUTe COPTOBE)
3anoysa Hai-paHo npu copt Mwuc-
KeT pyceHckn (14-20.07.), cnep-
BaH oT Cynep paH bonrap
(17-25.07.) n Tpucta (21-26.07.).
Mpu ycnosuata Ha KiocteHann-
CKUA panioH CpaBHUTE/IHO HaW-
KbCHO Ta3n peHodaza 3anoysa
npu copt Paxoso (22.07.-07.08.).
B 3aBUCMMOCT OT KaMMaTUYHUTE
YC/IOB/S Ha KOHKpeTHaTa roguHa
dreHopazata Bapupa oT 5 o 16
[HW, KaTo Hai-paHO TS HacTbhBa
npes 2013, a Haili-KbCHO npes
2014 rogwHa. [uHamukaTta Ha
npoTuyaHe mnokasea, 4ye no3uTe
npemnHasar ¢eHodazata 3a 7-9
OHW C pasnuka mexay HavyaslHOTO
N MacoBOTO MNposBfieHne oT 3-4
OHN.

The average beginning of
flowering occurs during the first
ten days of June. It is established
inessential differences between
investigated cultivars. The earliest
flowering begins in Super early
Bolgar from 01 to 12 June, and at
the latest in cultivar Ryahovo from
01 to 15 June. Later beginning of
this phenophase is occurred again
only in 2014, when the daily
average temperature is
significantly lower than normal for
this region. The duration of
phenophase is on average 6-7
days with the difference between
the start and full expression 3-4
days.

The beginning of ripening of

the grapes (softening of the
berries in white cultivars and the
whites of the berries in red
cultivars) is started the earliest in
Misket  russenski (14-20.07),
followed by Super early Bolgar
(17-25.07) and Prista (21-26.07).
Under the agro ecological
conditions of Kyustendil region
relatively later this phenophase
starts at cultivar Ryahovo
(22.07-07.08). Depending on the
climatic conditions of the concrete
year this phenophase varies
between 5 to 16 days and at the
earliest it started in 2013, and at
the latest in 2014.
The dynamics of flow indicates
that this phenophase is taken time
7-9 days with a difference between
the start and full expression 3-4
days.
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B ycnosusiTa Ha paioHa
BCUYKM U3CMe[BaHN COpPTOBE Y3-
psBaT, npuaobusarikm Xxapakrtep-
HUTE 3a copTa pasMepu, BKYyC U
apomar. Pesyntatute OT uscnep-
BaHeTO MokasBaT, Ye Hali-paHo u
noytM efHOBPEMEHO HacTbMBa
KOHCymMaTuBHaTa 3psAN0oCT  Npu
coptoBeTe Mwucket pyceHckn (14-
26.08.) n Cynep paH bonrap (17-
27.08.), cnegsanu ot lMpucta (19-
28.08.). OT Kpaa Ha aBryct Ao
nbpBata fAekaja Ha centemMBpu
y3psiBa rpo3feTo Ha copT PsAXoBO
(23.08-12.09.). lpe3 oTaenHute
roguHu Ha npoyysaHe MOMEHTa Ha
HacTbnBaHe Ha Tasn doeHodasa
Bapupa oT 8 oo 20 AHW, KaTo Haii-
paHo Td e oTyeTeHa npe3 2013
roguHa (Tabnuua 2).

Cnopep cpoka Ha ys3psiBaHe
Ha rpo3geTo B palioHa Ha KiocTeH-
Ann, npoy4yBaHWTE COPTOBE Ce
pasnpenenar B Ase rpynu: PaHo-
3peewin — MUCKET pPYyCEHCKU W
Mpucta w”  cpegHospeewn  —
PsaxoBo. C Hali-kpaTbK nepuoj ot
HanbnBaHe [0 KOHCymMaTuBHa
3pANOCT Ha rpo3feTo (CpefHo 3a
nepvoja Ha uscnegsaHe) e copt
MuckeT pyceHckun (123  gHwn),
cnepBaH OT cTaHgapTta Cynep paH
Bonrap (124 pgHu) u Mpucra (127

AHM).  CbC  CpaBHMTENHO  Haii-
ronsMa  NPOAbL/MKATENTHOCT  Ha
BEreTauyoHHMs nepuog e copT

PsxoBo — 137 aHu (Ta6nuua 3).

Under the ecological
conditions of the region all tested
cultivars ripen, acquiring

characteristic of the cultivars -
size, flavor and aroma. The results
of the study show that the earliest
and almost simultaneously is
occurred the consummative
ripeness in cultivars  Misket
russenski (14-26.08) and Super
early Bolgar (17-27.08), followed
by Prista (19-28.08). The cultivar
Ryahovo is ripen from late August
until the first decade of September
(23.08-12.09). During different
years of study time of this
phenophase varies from 8 to 20
days, as the earliest it s
established in 2013 (Table 2).

According to the period of
ripening of grape in the region of
Kyustendil, the studied -cultivars
refer to two groups: Early-
ripening— Misket russenski and
Prista and middle-ripening -
Ryahovo. The cultivar Misket
russenski is with the shortest
period from budding to
consummative ripeness of the
grapes (average during the period
of study) — 123 days, followed by
standard Super early Bolgar (124
days) and Prista (127 days). The
cultivar Ryahovo is with the
longest duration of vegetation
period 137 days (Table 3).
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Tabnmuya 3. CpaBHUTENIEH aHa/in3 Ha ((PeHosIorMyHnTe HabnogeHuss npum
MHTpOAYUMpPaHn gecepTHM copToBe 3a nepuoga 2013-2015 .
Table 3. Comparative analysis of phenological observations in introduced table

grape varieties from 2013-2015 period
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AHw/days\aHu/days|gHu/days| gHu/days | gHu/days | gHw/days AHn/days
Cynep paH
bonrap(CT.) | 700 633 733 4900 4533 29.67 124.00
Super early
Bolgar (st.)
MwuckeTt
‘,\%g‘;gtc"“ 6.95" 633"  7.11" 48.33" 44.67"%  30.33"°  123.33"
russenski
Mpucra 7,12"%  7.00"%  7.67"% 50.67"% 46.00™  30.66"%  127.33"°
Prista
PAX0BO 7,05" 607" 900 50.33" 5333 33.67° 137.33"
Ryahovo
[JokazaHocT npu 0=0,05 / Reliability at deviation a=0,05
CpaBHuTeNIHaTa MartemaTu- The comparative mathematical
yecka oLeHKa Mexay eHosorny- | assessment between phenological

HUTEe nokasaTesin Ha u3cneaBaHu-
Te [lecepTHU COpPTOBE MNoKa3ga, Ye
HAMA CbLECTBEHM pas3iMuna B
Ha4ya/I0oTO Ha HacTbNBaHETO, Ma-
coBarta nposiea N Kpasi Ha BCUYKMK
doeHohasn U NPOABL/MKUTENTHOCTTA
Ha OTAeNHUTe nepuoan Ha Bereta-
uuaTa Mexay coptoBete Mwucket
pyceHcku, MNMpucTta n KoHTponara —
Cynep paH bosnrap. CpaBHuten-
HUAT CTaTUCTUYECKU aHasim3 Mo-
KasBa pasnnuns  Mexay copT
PAX0BO M KOHTpoO/aTa npu BCUYKK

indicators of studied table grapes
showed no significant differences
at the beginning, full expression
and the end of all phenophases
and duration of individual periods
of vegetation between cultivars

Misket russenski, Prista and
control — Super early Bolgar.

The comparative statistical
analysis  showed  differences

between the cultivar Ryahovo and
control at all times and
phenophases except phenophase
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doeHohasun 1 nepuoan, ¢ n3kYe-
HMe Ha dpeHoha3nTe HanblBaHe,
UbTeX W NPOABL/HKUTENTHOCTTA
Ha nepuoga onpegesieH OT Tes3u
nge hasn (Tabnuua 3).

n3BO4N

KnumatnyHute ycnosus B
paoHa Ha KrocteHaun ca nogxo-
OAWM 3@ OTINIeX4aHeTo U Pekosi-
TMPaHeTO Ha paHo M CpefHo 3pe-
el geceptHu copTose no3u. lo-
paguM 4ecToTo NajaHe Ha HUCKK
3UMHU Temnepatypy A0 KPUTUYHU
CTOMHOCTU, OTINEeXAaHeTo Ha Jo-
3UTe B paBHWHHATa 4acT OT paio-
Ha crnefjsa [a e npuseMHoO C exe-
rogHo 3arpebsaHe npes sumara.

Hauyanoto Ha HacTbnBaHETO,
mMacoBaTa nposiBa M Kpasa Ha
BCUYKM (peHodpasn U MPOLBbIIKU-
Te/IHOCTTa Ha OTAe/IHUTEe nepuoan
Ha BeretauuaTa npu v3cneaBaHu-
Te [JecepTHW COPTOBE ca B Mpska
3aBUCUMOCT OT KOHKPETHUTE Kn-
MaTUYHW YC/I0BUS.

Hama cbllecTBeHN pasinums
B CpefiHUTe CPOKOBe Ha HacTblBa-
HeTo, MacoBara nposiBa 1 Kpas Ha
oTaenHute deHodasn 1 nepunoamn
Ha BeretayuaTa Mexay coproseTe
MwuckeT pyceHcku, [lpucta u
KoHTponaTta — Cynep paH bonrap.
CpaBHUTE/IHUAT  CTaTUCTUYECKU
aHa/IM3 Mnokassa pasnnunsa mexay
copT PsXoBO M KOHTponara npu
BCUYKM (peHopa3n u nepuogu, c
N3KNIYEeHne Ha dgoeHodhasnTe Ha-
nbhBaHe, UbMTEX WU MNPOLBLIIKU-
Te/IHOCTTa Ha nepuoja onpepenex
OT Te3u ABe hasn.

Cnopef, npoab/mKMTENTHOCTTA

budding, blossoming and the
length of time required for these
two phases (Table 3).

CONCLUSIONS

The climatic conditions in
Kyustendil region of Bulgaria are
suitable for the cultivation and
harvest of early and middle
ripening table grapevine cultivars.
Due to frequent decrease of low
winter temperatures to critical
values, cultivation of vines in the
flat part of the region should be
ground with annually scoop in
winter.

The beginning, full expression
and the end of all phenophases
and duration of individual periods
of vegetation in the studied
introduced table cultivars are
directly dependent on the specific
climatic conditions.

There are no significant
differences in average time of
occurrence, the full expression and
the end of individual phenophases
and periods of vegetation between
cultivars Misket russenski, Prista
and control - Super early Bolgar.
The comparative statistical
analysis showed differences
between the cultivar Ryahovo and
control at all times and
phenophases except phenophase

budding, blossoming and the
length of time required for these
two phases.

According to duration of the
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Ha nepuoga OT HamnbhBaHeTo [0
KOHCymMaTuBHaTa 3psAaoCT Ha rpo3-
[eTo, B palioHa Ha KiocteHaun,
n3cnegBaHuTe COpPTOBE Ce OTHa-
CAT KbM cnegHute rpynu: PaHo-
3peewm — MMUCKET pPYCEHCKN W
Mpucta (nocnegHata pgekaga Ha
aBrycT) u cpegHospeeLy — PAxoBo
(nbpBaTa Aekaja Ha centemsph).
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period from budding to
consummative ripeness of the
grapes in the region of Kyustendil,
the studied cultivars refer to the
groups: Early-ripening - Misket
russenski and Prista (the last
decade of August) and middle-
ripening - Ryahovo (first decade of
September).
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PE3OME

PasnpoctpaHeHneTo Ha  6Bbp30
pacTawm Buaose B bbarapus 1 0cob6eHo
pa3BUTMETO Ha MNPOMULLSIEHO TOPCKO 3e-
MeZenve Ha 6asaTa Ha Te3u BuAoBe, 6u
UMasI0 KakTO COUMaNHO Taka W WKOHO-
MUYECKO 3HayeHune 3a cTpaHarta. [okasa-
TE/ICTBO 3a TOBa € HapacTBallms uHTepec
KbM pactutenHusa sug MaynosHus.

B ycnosusita Ha 6bp30 pasBuBa-
NS ce CBAT TOBa pacTeHue e M3BECTHO
kato ,[bpBOTO Ha 6baeweTo”. Herosute
KayecTsa ro or/iMyasaTt OT Apyru Tpasu-
LMOHHO WM3M0/M3BaHN ObpBECHU BUOBE.
XapakTepusupa ce ¢ U3KNIUnTenHo 6bp3
npupact go 1 m? 3a 7-8 rognHun. 3a 8 go
15 roavHu dhopmupa ieka M 3gpasa
ObpBecuHa.

B Hawarta cTpaHa ca wusrpazeHu
HAKOJIKO HacaXAeHus 3a MNPOMULLSIEHO
Nnpou3BOACTBO. V3cneaBaHnTe Hacaxne-
HUA ca pasnosiIoKeHN Ha TepuTopuATa Ha
rp. Aynoso. lNoyBaTta e onpepaesieHa KaTo
CUNHO U3nyXeH 4yepHo3em. CxemaTa Ha
3acaxjaHe e onpejerieHa crnopej u3uc-
KBaHuATa Ha Kyntypara. llpocnegeHo e

SUMMARY

The distribution of fast-growing
species in Bulgaria and especially the
development of industrial forestry farming
based on these species would have both
social and economic importance to the
country. Proof of this is the growing
interest in the species Paulownia.

In a rapidly evolving world this plant is
known as the "Tree of the Future." Its

qualities distinguish it from other
traditionally used species.
It characterizes with extremely rapid

growth up to 1 m3for 7to 8 years. For 8 to
15 years forms light and strong wood.

In our country there are several
plantations for industrial production.
Studied plantations are located in the
territory of Dulovo. The soil was
determined as Haplic Chernozems. The
scheme of planting was determined
according to the requirements of the
culture. The development of the trees was
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pasBUTMETO Ha AbpBeTaTa 3a Tpu rogu-
weH nepuog. OT HanpasBeHWs aHan3 Ha
CbOpaHuTe GMOMETPUYHM AaHHN MOXEe Aa
ce u3Befe, Ye pacTeHusiTa OT Hacaxpie-
HuATa npu rp. JynoBo HapacTear cpegHo
¢ 8,9 m 3a 2014 r. CpefHOTO HapacTBaHe
Ha 06MKOsIKaTa Ha CTBOJIa € paBHOMEPHO
3a MbpBUTE fABE TOAVMHU W ABOMHO 3a
Tpetara — 0.42 m.

MonyyeHnTe pesynTartyM nokaseart,
ye ycnosusita Ha CeBeponsToyHa Bbra-
pusi  No3BOMABAT  OTIIEXAAHETO  Ha
MaynoBHMA 3a NPOMULLMEHN UENn, Tbli
Kato BMABLT € YCTONYMB Ha Pas/IMyHu
NMOYBEHO-KNMMATWUYHM YC/IOBUSA M NO3BO-
NsBa U3MNos3BaHeTo My B AbpBonpepa-
6oTBaTe/IHUA CEKTOp.

KnouoBn  gymu:  [laynoBHus,
NPOMMULL/IEHO MPOU3BOACTBO, NpUpacT

YBO/

[opuTe nrpasat BaxHa poss B
npowueca Ha popmupaHe N n3Me-
HeHne Ha knmmata. B peguua
CTpaHn 3ano4yHa ycuseHa HayyHo-
nscneposaresnicka AeNHOCT OTHOC-
HO KIMMAaTU4YHUTE NPOMEHWU, Kosle-
6aHuATa Ha gobuBuTe, agantaun-
ATa Ha KynTypute N CbCTOAHWETO
Ha pacTUTenHuTe pecypcu, ocobe-
HO B MOJIYyCYXUTE U CyXuU parioHu
(CTpaternyecku nnaH 3a passutme
Ha roOpPCK1s CEKTOP).

PasnpocTtpaHeHneTo Ha 6bp-
30 pacTawm sngose B bbarapua v
0CO6eHO pas3BUTMETO Ha NPOMMLL-
JIEHO ropcKo 3emMefesnive Ha 6asa-
Ta Ha Te3u BuAoBe, 6U uMaso
KaKTo couMasiHO Taka U UKOHOMMU-
YyeCcKko 3HayeHWe 3a CTpaHarta.
Mpe3 nocnegHUTe roguHN obwiata
naow, Ha ropckute TepuTopumn y
Hac HenpekbCHaToO Ce yBesiMyaBa
KaTo KbM Kpad Ha 2013r. T4
Bb3/m3a Ha 4 180 121 ha, wm

traced over a period of three years. The
analysis of the collected biometric data
shows an average grew in height of 8.9 m
for 2014.

The average increase of the
circumference of the trunk was even for
the first two years and twice for the third
year — 0.42 m.

The results reported here show that
industrial breeding of Paulownia is
possible under the conditions of
Northeastern Bulgaria, as the species is
resistant to various climatic and soil
conditions and this allows its use in timber
sector.

Key words: Paulownia, industrial
production, growth

INTRODUCTION

Forests have an important
role in the process of the formation
of the climate and its changes. In
many countries an intensive
research on climate change has
began fluctuations in yields, crop
adaptation and condition of plant
resources, especially in semi-arid
and arid areas (Strategic Plan for
Forest Development).

The spread of fast-growing
species in Bulgaria and especially
the development of industrial
forestry farming based on these
species would have both social
and economic importance to the
country.

In recent years, the total amount of
forest areas in the country is
steadily increasing at the end of
2013. It amounted to 4,180,121 ha,
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37,7 %
cTpaHara.
B ycnoBusita Ha 6bp30 pas-
BMBaLLMA Ce CBAT TOBA pacTeHune e
N3BECTHO KaTo ,AbpBOTO Ha 6bae-
weTto”. HapacTBawna UHTepec
KbM BuAa Ce [Ob/IKA Ha HAKOU
HEroBn KayeTcBa, KOUTO O OT/IU-
yaBaT OT TpaAMLUWOHHO M3N03Ba-
HUTE ObpPBECHW BUAOBE. XapakTte-
pusnpa ce C U3KIUYUTENHO 6bp3
npupact ot 0.7 po 1 m* 3a 7-8
roanHn. Cnopepg Wu, 1996, ,Abp-
BeTara gocturar BMCOYMHa OT 8 m
3a 5 rogyHn n ce wun3nonssa B
CTPOMTE/ICTBOTO, MebenHara WH-
OYyCTpUA, KakTo 1 3a HanpasaTta Ha
MY3UKaUTHN UHCTPYMEHTU U opyru’.
Monesa (2010) paBa pfaHHM 3a
TeputopuATa Ha bBbarapua 3a
nbpBaTa roguHa OT 3acaXaaHeTo
Ha Kyntypata B pas/iMiHn panoHu
Ha cTpaHaTa. 3a TepuTopuAaTa Ha
CeuneHrpag e otbensasaHa cpepg-
Ha BucounHa ot 0,57 m. 3a
paroHa Ha Kapnoso e 0,67 m, a 3a
NykoBut e 1,19 m. Te3n gaHHW ca
JocTa HebnaronpuAaTHA U KaTo
npuynHa e oTbenasaHa suncara
Ha penoBHO MnonvBaHe. B cTpaHa-
Ta nunceaTt nogpobHu Npoy4vBaHuA
3a noteHunasna Ha [llaynoBHus 3a
Cb3[aBaHe Ha MPOMULL/IEHO Ha-
caxaeHue. HanpaseHn ca Hacax-
AeHNA npu  pasinvyHu  YCNoBUA,
KOeTo [aBa Bb3MOXHOCT Ja ce
npocnepaTt agantauyvoHHUTE Bb3-
MOXHOCTM Ha Buga  crnopep,
pas/ivyHUTE MOYBEHO-KIUMATUYHU
yCNnoBus Ha cTpaHata. Kasimykos
(2009) cumuTta 4e, naynoBHMATa €
nogxogsuia 3a cCb3jaBaHe Ha

OT TepuTopusiTa  Ha

or 37.7% of the country.

In a rapidly evolving world
Paulownia is known as the "Tree of
the future.” Growing interest in the
species is due to some of its
qualities that set it apart from the
traditionally used wood species. It
characterizes by extremely rapid
growth by 0.7 to 1 m* for 7-8 years.

According to Wu, 1996, "the trees
reach a height of 8 m for five years
and are used in construction,
furniture industry and for making
musical instruments and others."

Gyuleva (2010) provides data for
Bulgaria for the first year of
planting of the crop in different
regions of the country. For the
territory of Svilengrad it was
marked an average height of 0,57
m. The region of Karlovo is 0,67 m,
and for the Lukovit is 1,19 m.
These data are rather unfavorable
and the cause that was marked
was the absence of regular
watering. In the country there are
no detailed studies on the potential
of Paulownia for the development
of industrial plantation. There are
several plantations made under
different conditions, which makes it
possible to trace the adaptation
capabilities of the specie according
to different soil and climatic
conditions of the country.

consider
for the

Kalmukov
Paulownia

(2009)
suitable
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KyNnTypu, KakTto 3a MpOou3BOACTBO
Ha O6uomaca, Taka K 3a efpa
AbpBecuHa. Tol nogyeprasa, ye ns-
60pbT Ha NbpBOHaYasHaTa rLcToTa
3aBlICK OT LieNnTa Ha HacaxaeHueTo.

LenTa Ha HacToAwunsa Tpya e
Ja ce onpefenaTt agantayuoHHUTe
Bb3MOXHOCTU Ha [laynosBHus 3a

NPOMULLIIEHO NPOU3BOACTBO  3a
ycnosuata Ha CeBepousToyHa
Bbvnrapus.

MATEPVANT N METOOU

Ha TeputopuaTa Ha rp. Ayno-
BO ca HanpaBeHU NoyYBeHU npogu-
NN 3a onpepjensiHe Ha MexaHNYyHuA
CbCTaB N arpoxXMMuUyHUTE MoKasa-
Tenn. Noysarta e onpegesieHa KaTo
CWU/IHO U3NYXEH YepHO3eM, cpesiHO
NecbKNBO-T/INHECT.

establishment of crops for biomass
production and for large timber. He
stressed that the choice of initial
density depends on the purpose of
the plantation.

The objective of this work is
to establish the adaptation
potential of Paulownia for industrial
production for the conditions of
Northeastern Bulgaria.

MATERIAL AND METHODS

On the territory of Dulovo was
made a soil profile to determine the
mechanical  composition and
agrochemical indicators. Soil is
defined as Haplic Chernozems,
medium sandy-clay.

Tabnuua 1. MexaHU4YeH CbCTaB B % KbM Bb34YLLIHO CyX0 CbCTOAHUE
Table 1. Mechanical composition in % to the air-dry state
Pa3mepu Ha yacTuuuTe B mm / Particle size in mm

XOPU30HT € C MOoWHOCT 44 cm, C

Xurp.snara
Obn6ounHa HvOroscoic Cyma
Sampling depth ~ YIMOSCOPIC g 1,025 0.25-0.05 0.05-0.010.01-0.005 0.005-0.001  <0.001  Sum
moisture
lem/ % >1 <0.01
0
Ak gpu. 0-30 cm
AKaiowiand0-30 €M 787 00 114 193 316 121 2,0 236 31,7
ABK 40-50 cm 3,82 00 41 28,6 30,7 8,7 10,0 17,9 36,6
61-71cm 5,34 00 32 16,1 34,3 16,4 6,4 23,6 46,4
Tabnuua 2. ArpOXMMUYHN aHa/In3u
Table 2. Agrochemical analysis
Jbn6ounHa pH S N- NHa#NOs P05 KO ﬁm{fs égfgg:;;g
Sampling depth
lecm/ H.O KCI mg/kg mg/100g %
Ak gpu. 0-30 cm
Ak 0-30 cm 79 70 25,3 6,7 19,5 1,89 12.48
ABk  40-50 cm 78 69 16,7 9,3 17,8 1,60 10.08
Bk 61-71cm 69 6,0 14,4 4,9 15,3 1,41 4.46
XyMyCHO-akymynatmeHua (A) Humus accumulation (A)

horizon is 44 cm depth, with dark
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TbMHO KasiB UBAT, pOXKaB W
3bPHECTO TPOXOBUAHA CTPYKTypa.
Mopa Hero cnepBa cnabo m3paseH
npexoneH XOPU30HT.

[0 mMexaHuyeH cbCTaB ce
Xapaktepusmpa  Kato  cpegHo
necovknuso-rnmHecta (37,7 %
dm3nyHa rnvHa B NOBBPXHOCTHUSA
XOpU30HT). OT ocTaHasiMTe hpak-
unn npeobnajasalin ca Te3n Ha
eapvs npax (4actuuym c pasmepu
0,05 go 0,01 mm).

CbAbpXaHMeTo Ha XymycC B
NOBBLPXHOCTHUA XOPU3OHT e 1,89
%, KOeTo A npuuucnsBa KbM
cnabo xymycHute nousu. T[lo
CbAbpXaHMWe Ha as3oT noysara e
cnabo 3anaceHa — 25,3 mg/kg. Mo
CcbAbpxaHne Ha occop e
cpegHo 3anaceHa — 6,7 mg/kg, a
No cbAbpXaHue Ha kanmin — 19,5
mg/kg, e nobpe 3anaceHa. lNoyse-
Hata peakuus e cnabo asnkanHa —
pH B KCI 7,0, a kapboHatn ce
yCTaHOBsiBaT OLWe OT NOBbPXHOCT-
Ta B C/IeACTBME Ha MPOMULLIEHA-
Ta OeinHocCT.

B kIMmMatMyHO OTHOLWeHWe
3eMnunuleTo Ha rp. ilynoso nonaga
B KNUMaTMYHNA paiioH Ha Kpangy-
HaBCKUTE HU3MHN OT CeBepHOOb/I-
rapckara ymepeHO-KOHTUHEHTas-
Ha KIMMaTM4YHa nogo6nacTt Ha
EBponelickata KOHTVMHEHTa/THa
/lymepeHa/ knumaTtmnyHa obnacr.

3a xapakTtepusuMpaHe Ha
KMmaTu4yHuTe 0cobeHocTn ca
N3MoM3BaHM [aHHW 3a nepuoja
2012-2014 r. CpegHata roguiiHa
Temnepatypa €  CpaBHUTESNHO
65M3ka 3a TpuTe roguHu. Haii-
BUcoka e 3a 2013 r. — 13,1 °C. 3a

brown, loose and grainy structure.

After it there s pronounced
transitional horizon.
Mechanical composition is

characterized as medium sandy-
loam (37.7% physical clay in the
surface horizon). Of the remaining
factions prevalent are those of the
coarse  silt (particles  with
dimensions 0,05 to 0,01 mm).

The content of humus in the
surface horizon is 1.89%, making
it a low humus soil. In nitrogen the
soil is poorly stocked - 25,3
mg/kg.

In phosphorus content is average
stock - 6,7 mglkg, for the
potassium content - 19,5 mg/kg, is
well stocked. The soil reaction is
slightly alkaline — pH in KCI 7,0,
and carbonates are established
from surface due to industrial
activity.

As to climate the area of the
town falls within the climatic region
of the Danube lowlands of North
Bulgarian temperate continental
climate subregion of the European
continental /moderate/ climatic
region.

To characterize the climatic
conditions are used data for the
period 2012-2014. Average annual
temperature is relatively close for
three years.

The highest value was reported for
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2012 r. ca oTYeTEHU OTpULLATESTHN
MeceyHn CTOMHOCTW Ha Temnepa-
Typute — 3a MeceunTe AeKkemMBpu
n peBpyapun. 3a 2013 r. n 2014 r.
He ca pernctpupaHn otpuuaTesiHi
Temnepatypu. JleTHuTe mMeceun u
3a TpuUTe roAMHN ca C Han-BUCOKU
ctoiiHocTn. 3a 2012 r. 3a mecel
0NN € perncTpyvpaHa Haii-Bucoka
Temnepartypa — 27,2 °C.

Moxe pga ce Kaxe, ye oT4e-
TEHUTE BUCOKW CpPefHN MeCeyHU
TemnepaTtypu no3BosiAsBaT pasBu-
TUETO Ha pacTeHusaTa npes npo-
NeTHUTEe U NNeTHU Meceun Ha rogm-
HaTta. Te gaBaT Bb3MOXHOCT pac-
TeHuATa fa ce NPUCnocoBsT KbM
NnoyBeHUTE U KNUMAaTU4YHWU YCJI0-
BUs. CpaBHUTENHO 61aronpuATHM-
Te 3UMHW  Temnepartypu  He
Nno3BoaABaT CUIHO N3MpPb3BaHe.

KonmyectBoTO Ha Basiexure
nMa rosiiMo 3ayeHue 3a HapacT-
BaHeTO Ha pacTteHusaTa.

|

St -
;.‘.._"\

|

v

HOCTU Ha

rogvwiHata cyma Ha
Basiexmnte — 789 mm go 813 mm.

2013 - 13,1 °C. For 2012 were
reported negative monthly values
of temperatures — in December
and February. During 2013 and
2014 are not registered zero
temperatures. Summer months for
the three years are at higher
values. In 2012 for July was
registered the highest temperature —
27,2 °C.

It could be said that the
reported higher average monthly
temperatures allowed the
development of plants in the
spring and summer months of the
year. They enable plants to adapt
to the soil and climatic conditions.
Relatively favorable winter
temperatures do not allow strong
frost.

Rainfall is important for the
growth of plants.

High levels of annual rainfall
were reported — from 789 mm to
813 mm. Most rainfall in 2012 was
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Haii-mHoro Banexwu npes 2012 r.
ca OTYeTeHu 3a M. Maii — 163 mm.
PernctpupaHmn ca Tpu meceua c
KONnyecTBo Ha Basiexa Hapg 100
mm — sHyapu, dpeBpyapu 1 maii.
3a 2013 r. Banexurte npes wam n
OKTOMBPWU CTOMHOCTUTE ca
efgHakBn — 177 mm. 3a 2014 r.
OTHOBO Ca pernc-TpypaHu Tpu
Meceua C BaJIeXHW KosimyecTBa
Hagq 100 mm - Mail, HHU U
fekemBpu. BaxHo e pa ce
oT6enexu, 4ye npes BereTaynoH-
HMA nepuos KOMIMYECTBOTO Ha
Basiexute e pgocratbyHo. C
n3knwyeHne Ha 2012 r. korato
neTHUTEe Basiexn (OHW, AN ”
aBryct) ca no-masnko (117 mm),
npes 2013 r. n 2014 r. Konwu-
4YeCTBOTO UM € CpPaBHUTENHO MoO-
Bucoko. 3a 2013 r. e 328 mm,
KOeTO e Hali-ronaMo 3a Tpute
rognHn, a 3a 2014 r. e 172 mm.
Te3n kKonuyectsa  ocurypssart
Heob6Xo04MMOTO KOJSIMYECTBO Bara
3a NPBWUIIHOTO MM pas3BuUTME Mpes3
TOMn/MTEe Meceln OT roguHarta.

HacaxpeHuata ot rp. Ayno-
BO ca 3acazeHu npes 2009 r., kaTo
€ U3nosi3BaHa cxema Ha 3acaxpja-
He 3x3 m waxmMmaTHo. Ta3n cxema
e nonynapHa 3a oTrnexaaHe Ha
ObpBeTa 3a AbpBEeH mMarepuan.
Mpn Heobxo4UMOCT cnepn HapacT-
BaHETO Ha pacTeHudaTa ce us-
BbpLUBa OTpA3BaHe Ha 4yacT oT
AbpBeTata C uen ga ce ocurypu
rnoBeye MPOCTPaHCTBO U MO-TONAM
[OCTbMN Ha C/TbHYEBUTE /TbUYM A0
pacTeHueTo.

reported for the month of May —
163 mm. There were registered
three months with amount of
above 100 mm - January,
February and May. 2013 rainfall in
July and October values are
identical — 177 mm. For 2014 were
registered again three months with
amount of rainfall above 100 mm —
May, June and December. It is
important to note that during the
growing period, the amount of
precipitation is sufficient.

With the exception of 2012 when
the summer rains (June, July and
August) are less (117 mm), in
2013 and 2014, their numbers
were relatively high. In 2013 was
328 mm, which is the highest for
the three studied years and in
2014 was 172 mm. These
amounts provide the necessary
moisture for development of plants
during the warmer months of the
year.

Plantations in Dulovo were
planted in 2009, using a scheme
of planting 3x3 m chessboard.
This scheme is popular for
growing trees for timber.

If it is needed after the growth of
plants the trees can be trimmed in
order to provide more space and
more access to sunlight.

213



PE3YJITATU N OBCBb)XOAHE
HabnwogeHnsata ca 3a nepu-
ofa ot 2012 r. po 2014 r. OcpepgHe-
HUTe JaHHW 3a BUCOYMHATa Ha pac-
TeHusiTa ca nocoyeHn B Tabnuuya 3.

RESULTS AND DISCUSSION
The observations were for the
period of 2012 till 2014. The
average data for the plant height
are listed in Table 3.

Tabnuua 3. CpegHa Buco4dunHa (m) n obukosnka (m) Ha pacteHuaTa, rp. ynoso,

2012r., 2013 1.1 2014 .

Table 3. Average plant height (m) and circumference of the trunk (m), Dulovo

town for 2012, 2013 and 2014

MoguHa / Year 2012 2013 2014
BucounHa / Height (m) 10 7.1 8.9
O6wukosika / Circumference (m) 0.22 0.23 0.42

TabnuuaTa nokasea cpeaHo-
TO HapacTBaHe Ha BMCOYMHA 3a
oTAeNiHUTe roAuvHW. BnevatneHuve
npasn 2012 r. cbC cpefHOo HapacT-
BaHe 10,0 m. [lMpuumHa 3a no-
MaUIKOTO HapacTBaHe npe3 2013 .
n 2014 r. e U3BBLPLUEHOTO OTPA3-
BaHe Ha [AbpBeTara B Kpad Ha
2012 r. Bbnpekn TOBa M3MepBa-
HuaTa 3a 2013 r. noka3sart cpegHo
HapacTBaHe oT 7,1 m, a 3a 2014 r —
8,9 m, KoeTo e nokas3aTesiHO 3a
6BbP30TO pa3BuUTUE Ha pacTeHuATa.

B Ta6bnvua 3 € NoCOYEHO U
CpefHOTO HapacTBaHe Ha 06UKOS-
Karta Ha cTBo/la npes3 Habnwaasa-
HUA nepuog. TO e paBHOMEPHO,
Kato 6/1M3KnuTe CTOMHOCTM 3a 2012
r. n 2013 r. ce Ab/KaT OTHOBO Ha
0TpA3BaHeTO Ha pAbpBeTata B
Kpasa Ha 2012 r. lNonoxutenHo e
noyTW [BOMHOTO HapacTBaHe 3a
2014 .

3a nepmoabT OT 3acaxkaaHe-
TO (2009) Ha pacTeHusTa go 2012
r. He ca OTpA3BaHM AbpBeTaTa,

The table shows the average
increase in height for individual
years. It is noticeable that in 2012
were registered an average growth
of 10,0 m. The reason for the
lower growth in 2013 and 2014
was done pruning of trees at the
end of 2012. However,
measurements for 2013 show an
average increase of 7,1 m, and in
2014 - 8.9 m, which is indicative
for the rapid development of the

plants.
Table 3 also shows the
average increase in the

circumference of the trunk during
the reference period. The increase
is even for the observed period,
nearby values for 2012 and 2013
are due to the pruning of trees at
the end of 2012. It is positive the
almost twice growth in 2014.

For the period from planting
(2009) of the plants till 2012 there
has been no pruning of the trees,
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KOETO e npuymnHa 3a Mno-rosIsmMoTo
HapacTBaHe (Pur. 1). Bbnpeku no-
CnaboTo HapacTBaHe BbB BMCOYM-
Ha Ha pacTteHuaTa ot 2013 r. u
2014 r. HapacTBaHeTO Ha CTBOJ/1a
M KOpoHaTa e CpaBHUTEJIHO paB-
HOMepHO. Hali-mankoTo HapacTBa-
He Ha KopoHaTa e M3MepeHo npes
2012 r. — 151 m. 3a 2013 r. €
2,95 m npun cpegHa BUCO4YMHA OT
7,07 m » BUCOYMHA Ha cTBOMA OT
5,47 m. 3a 2014 r. e u3amepeHa
cpefHa BMCOYMHA Ha KopoHarta
3,1 m npu cpegHa BUCOYMHA HA
uAnoTo pacteHne 8,9 m n cpegHa
BMCOYMHA Ha cTBONa 5,9 m.

BaxHo e ga ce cnomeHe, ye
BbMNpPekn u3BbpLUeHaTa pe3uToa,
CpefHOTO HapacTBaHe Ha BMCOYU-
Ha Ha pacTteHuaTa e 8,9 m.

causing a greater increase (Fig.
1). Despite the slight increase in
plant height in 2013 and 2014, the
growth of the trunk and the crown
IS relatively even.

The least growth in height of the
crown was reported in 2012 — 1.51
m. For 2013 was 2.95 m at an
average height of 7,07 m and
average height of the trunk of 5.47
m, and in 2014 was 3.1 m with
average height of 8,9 m and height
of the trunk 5.9 m.

It is important to note that
although the pruning the plants
grew up to an average 8,9 m
height.

10.00
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8.9
9.00 1 -1

8.00 - 7004
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3.00 -
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W 2013

2.953.1

w2014

0.00
height

height of trunk

height of the
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our. 1. CpeiHO HapacTBaHe Ha pacTteHuaTa (m) oT rp. Aynoso, 2012 r., 2013 1. 1

2014 r.

Fig. 1. Average growth of plants (m) from Dulovo for 2012, 2013 and 2014
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n3BO4U

OT HanpaBeHus aHa/n3 Ha
cbbpaHnuTe OUOMETPUYHM [aHHU
MOXe [a ce u3Beje, Ye pacreHus-
Ta OT HacaxpgeHusata npu r1p.
[ynoBo HapacTeart cpegHo ¢ 8,9 m
3a 2014 r. Bbvnpeku n3BbPLIEHOTO
otcuyaHe npes3 2012 r. PacTeHus-
Ta nokassart A06pu CTOMHOCTM 3a
HapacTBaHe Ha BUco4yMHaTa U
obukonkara Ha crtBona. [aHHuTe
rnokasaHu B TEKCTa Mo-rope nokas-
BarT, Ye pactutesniHmia sug MNaynos-
HMA MMa noTeHuman ga 6vae m3-
non3saH 3a MNPOMMULL/IEHO MPOU3-
BoACTBO. [py cna3BaHe Ha U3UCK-
BaHMATa Mo OTHOLUEHWE Ha NoYBU-
Te N KNMMmaTa pacTteHuaTa HapacT-
BaT 6bp30. BaxHO 3HayeHne nma
n3nosi3BaHaTa cxema Ha 3acaxpja-
He, npwiaraHeTo Ha KOATO 6wu
no3Bo/in/fia pacTexa Ha 34pasu
WHOMBUAM U OT TYK MoJslyd4aBaHeTo
Ha KayecTBeHa AbpBecuHa. [l1po-
MULLIEHOTO oTrnexaaHe Ha [Ma-
Y/IOBHNA € Bb3MOXHO 3a YCNOBUSA-
Ta Ha CeBepousToyHa bbnrapus,
Tbil KaToO BUAAa € YCTOMYMB Ha
pPas/iMyHN KIUMAaTUYHN U MOYBEHU
yCNnoBus 1 MO3BOJIABA M3M0J13Ba-
HEeTO My 3a uenute Ha AbpBOAO-
OGUBHUSA CEKTOP.
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CONCLUSIONS

From the analysis of the
collected biometric data can be
deduced that plants  from
plantations in Dulovo grew in
height by an average of 8,9 m in
2014. Although committed pruning
in 2012 the plants show good
values increase in height and
circumference of the trunk. The
data shown in the text above
shows that the species Paulownia
has the potential to be used for
industrial production.

Subject to the requirements in
terms of soil and climate plants can
grow rapidly.

The used planting scheme is
important for obtaining the highest
growth and allowing the growth of
healthy trees and hence obtaining
guality wood.

Farming industry of Paulownia is
possible under the conditions of
Northeastern Bulgaria, as the
species is resistant to various
climatic and soil conditions and this
allows its use in timber sector.
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PE3OME

B Bbarapusa Mma HapylleHu Tepe-
HW, nognexawm Ha pekyntusaumsa. B
ctaTmata e pasrfiefaHo pasBUTETO Ha
pactutenHusa Bug [laynoBHWs BbPXY
PeKyNTUBMpPaAH TEPEH Ha TepuTopuaTa Ha
c. JltonuH (MepHuk). CbbpaHu 1 aHaIM3K-
paHu ca noyseHun npobwu. MNpocnegeHo e
6MOMETPUYHOTO pasBuTMe Ha Buga 3a
nepuog ot Ase roguHu. lNonyyeHuTe pe-
3y/Taty nokassart MnoTeHuman 3a OTr/ex-
JaHe Ha NaynoBHUs Npu NoYBeHo-kIMMa-
TUYHUTE YC/I0BUS Ha TepuTopuAaTa Ha C.
JonuH. 3a 2013 1. cpefHOTO HapacTBaHe
Ha BucoumHa e 0,72 m, a 3a 2014 r. e
0,24 m. 3HayeHne 3a HapacTBaHETO Mma
n3BbpLLIEeHaTa pe3nTba B kpas Ha 2013 r.,
KOATO MMalle 3a uen ja ce ocurypu no-
6BbP30TO HapacTBaHe Ha pacTeHuATa.
BnaronpuaTHUTE XapakTepUCTUKU Ha aH-
TpornoreHHaTa noysa s NPaBAT MOAXOAs-
la 3a usrpaxgaHeto Ha nnaaHtauua ot
Buaa MNMaynosHus.

KnioyoBn Aymu:  aHTpoOnoreHHa
noysa, pekyntusaums, MNaynosHus

yBO/
Cnopepa HaunHa, No KOMTo ce
dopmumpa naogopoaneTo Ha nou-

SUMMARY

In Bulgaria there are damaged
areas subject to reclamation. The article
discussed the developments of the
species Paulownia on reclaimed areas on
the territory of Lulin (Pernik). Soil samples
were collected and analyzed. The
biometric development of the species
were traced over a period of two years.

The results indicate the potential for
cultivation of Paulownia in soil and
climatic conditions on the territory of Lulin.
For 2013, the average increase in height
is 0,72 m, and 2014 is 0,24 m.

It is important to be said that at the end of
the first year after planting the trees have
been cut off, which aimed to ensure faster
growth of plants during next year. The
favorable characteristics of Antrosols
make it suitable to build plantation.

Key words: Antrosols, reclamation,
Paulownia

INTRODUCTION
According to the way the
formation of soil fertility has been
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Bara e nNpueTo YC/I0OBHO Aa ce pas-
nmMyaBaT Tpu BMAa: NpUPoOSHO, aH-
TPOMOreHHO 1 ePeKkTUBHO (MKOHO-
muyecko) (Mopos, 2001). OT 3Ha-
yeHue 3a cTatmaTa € aHTPOnoreH-
HOTO nnogopoaue. To ce cb3gasa
AOMb/IHATESTHO NMOJ BAIUAHNETO Ha
MeponpuATHUaTa, KOUTO YOBEK Npu-
nara npu n3non3saHe Ha no4ysaTta.

Bb3cTaHOBABAHETO Ha MOY-
Bara e Ob/bl U C/I0OXEH npouec.
PekyntuBaumsata € TexXHOreHeH
KOMMJ1IEKCEH NOAXO4 KbM YCTONYBO
yrnpas/ieHe Ha HapyLUEeHN TePEHH,
noslydeHn BCNeacTBue Ha npupos-
HA WA aHTPOMOreHHW AEeNHOCTU
(MHOPABW/, 2014). Bb3cTaHo-
BABAHETO Ha eCTeCTBeHWs BuUf Ha
MSCTO, Ha KOETO ca [Ao6uBaHu
NosIe3HN U3KoNaemm unn e n3Bbp-
lWBaHa gpyra AeWHOCT e OT 3Ha-
YyeHue 3a NPaBWUIHOTO PYHKLMOHK-
paHe Ha okonHata cpega. baHos
(2014) nocouBa, 4e 3acerHaTute
naowy OT MWHHO-Ao6GMBHaTa U
npepaboTBaTeHa npomMuLune-
HOoCcTM o06wo ca 24,113.4 ha.
PekynTuBMpaHuTe naowu ca easa
8,252.9 ha.

N3non3saHeTo Ha noaxons-
WM pacTUTeNHU BUAOBE MOXe aa
nofobpu Kayectesara Ha noysara,
a CblEBPEMEHHO ¥ fJga wuma
roNiMO MKOHOMMYECKO 3HayeHue.
Ype3 3acaxpgaHe Ha noaxoasiim
BMAOBE MOXe fa ce YBennuu
OSANbT Ha pPekynTuBMpaHuTe 3emu,
a c ToBa M Ha obpaboTrBaemurTe.
MaynoBHuAaTa € BWA, KOWTO He
M3CMKBA MHOTO Trpwvxu. ToBa o
npaBu noaxoAsu, 3a 3acaxiaHe
Ha pekynTMBupaHu TepeHn. Ha

accepted conditionally there are
three types: natural, anthropogenic
and effective (economic) (Gyurov,
2001). Relevant to the article is
anthropogenic fertility.

Events according to which we
apply on soil it creates further.

Soil remediation is a long and
complicated process. Reclamation
is technogenic holistic approach to
sustainable management of
degraded areas resulting from
natural or anthropogenic activities
(STROITELI-Magazine).

For the proper functioning of the
environment it is important to be
restored the natural appearance of
the place where were mined
minerals or other activities were
made. Banov (2014) states that the
affected area of the mining and
processing industries are generally
24,113.4 ha.

Reclaimed areas are only 8,252.9
ha.

The use of appropriate plants
can improve soil quality, while at
the same time have great
economic importance.

By planting suitable species it can
be increased the proportion of
reclaimed land, and thus the
cultivated. Paulownia is specie that
did not requires much care.

This makes it suitable for planting
on reclaimed land. Throughout the
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TeputopmuATa Ha CTpaHata uma
n3rpajeHn HacaxaeHus oT Buja
npu pasfiMyHn NoyYBeHO-KIMMaTny-
HW ycnosus. HabnogeHnsa 3a pas-
BUTMETO MYy BbPXYy aHTpornoreHHa
noysa HAMa. ToBa Hanara Hyxpaa-
Ta OT 3a4bN6o4YeHN Npoy4vBaHUA
3a yCTaHOBfiIBaHE Ha Bb3MOXHOC-
TUTe 3a oTrniexaaHe n passuTue.
LenTa Ha HacToAwmsa Tpya e
Ja ce npocnean pasBUTUETO Ha
naynioBHUS Ha pekynTusupaH Te-
peH BbpXy aHTPOMNOreHHa noysa.
3a nocturaHeTo Ha uenta e
npocnefeHo pasBUTUETO Ha Hacax-
[eHve Ha TepuTopusaTa Ha C. JTovH
(MepHuk). TlMpocrefeHo e  KakTo
CbCTOSAHMETO Ha no4ysaTa, Taka W
6MOMETPUYHOTO pa3BuTHE Ha BUAA.

MATEPVANT N METOON

3a onpepensiHe Ha Mopdio-
NOTUYHUA  CTPOEX, CbCTaBa W
CBOlicTBaTa Ha noysaTa e HarnpaBeH
noyseH Npodnn 1 ca B3eTN NoYBEHU
npobu, OT KOUTO Ce YCTaHOBW, 4e
noysaTa € aHTPOMOreHHa MoyBa,
neko rnuHecta (Tabnvua 1 n 2).

country there are plantations of the
species under different soil and
climatic conditions. There are no
observations for its development
on anthropogenic soil. This
necessitates extensive research to
identify opportunities to grow and
develop.

The object of this work is to
trace the development  of
paulownia on reclaimed land on
anthropogenic soil.

To achieve the target the
growth of Paulownia was traced on
the territory of Lyulin (Pernik). It
was traced the state of soil and the
development of the trees.

MATERIAL AND METHODS

To determine the
morphology, = composition  and
properties of soil is made soil
profile and taken soil samples to
establish that soil is anthropogenic
soil, light loam (Table 1 and 2).

Tabnumuya 1. MexaHn4YeH cbCTaB B % KbM Bb34YLLIHO CyX0 CbCTOSAHME

Table 1. Mechanical composition in % to the air-dry state
Pa3mepn Ha yacTuunTe B mm / Particle size in mm

Obn6ounHa

: Cyma ) ) ) N : Cyma
Samp/l::nrg/depth sum >1 1-0.25 0.25-0.05 0.05-0.01 0.01-0.005 0.005-0.001 <0.001 sum <0.01

AK aHTp. opH. 0-30 cm 0,0 14,29 8,59 11,68 19,27 19,53 26,64 65,44

A"kaHTp.  40-50 cm 0,0 37,16 12,09 9,72 13,77 12,42 14,84 41,03

A"k aHTp. 70-80 cm 0,0 18,03 11,44 10,39 19,20 16,66 24,28 60,14

ABK aHTp. 100-110 cm 0,0 11,64 16,63 22,45 18,47 13,10 17,71 49,28
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Tabnmua 2. XMMUYHN CBOCTBA
Table 2. Agrochemical analysis

) Xymyc Kap6oHatu
,ﬂ,‘bﬂ.ﬁo‘ﬂ/lHa pH 2 N-NH4+NO3; P,0Os K,O Humus Carbonates
Sampling depth
(cm) H,0  KCl mg/kg mg/100g % %

A’k aHTp. opH. 0-30 cm 8,1 75 37,7 4,5 23,6 6,12 13,12
A"k aHTp. 40-50 cm 8,1 7,6 354 2,5 18,9 6,27 14,12
A'K aHTp. 70-80 cm 8,3 7,6 43,5 3,5 24,2 5,42 16,28
ABK aHTp. 100-110 cm 8,2 7,2 16,8 3,5 17,8 3,08 3,20

[Mlo mMexaHn4yeH cbCTaB Mou-
Bara e J/ieko rnnHecta (65,44 %
don3nyHa rnnMHa B NOBBPXHOCTHUA
XOpU30HT). OT Aapyrnte chpakumm
npeo6nagasalla € Tasu Ha wuna
(yactmum < 0,001 mm).

CbabpXaHMeTo Ha Xymyc B
NMOBBbPXHOCTHUA XOPU3OHT A Xapa-
KTepusmpa Kato xXymycHa noysa —
6,12 %. lNo cbAbpXaHMe Ha asoT
noysara e cnabo 3anaceHa — 37,7
mg/kg. Mo cbaobpxaHue Ha dhoccop
e cnabo 3anaceHa — 4,5 mg/kg, a no

Mechanical composition soil
is slightly clayey (65.44% physical
clay in the surface horizon). The
other prevalent fractions is that of
illus (particles <0,001 mm).

The humus content in the
surface horizon characterized it as
humus soil — 6.12%. In nitrogen
soil is poorly stocked - 37,7
mg/kg. In phosphorus content is
poorly stocked — 4,5 mg/kg, but
potassium content — 23,6 mg/kg,

CbAbpXaHune Ha kanuii — 23,6 mg/kg,
e nobpe 3anaceHa. MouBeHaTta peak-
unsa cnabo ankanHa (pH B KCI 7,5), a
kapboHaTu ce ycTaHOBsiIBaT No usana-
Ta A4bn60oyMHa Ha NoYBeHNst NPodnI.

well stocked. The soil reaction
slightly alkaline (pH in KCI 7.5) and
carbonates are established over the
entire depth of the soil profile.

Tabnuua 3. CpefiHa MeceyHa 1 roguiiHa TemriepaTtypa Ha Bb3ayxa B °C 3a
nepvioga 2012-2014 .
Table 3. Average monthly and annual air temperature in °© C 2012-2014

CraHuma Meceuu CpepgHa roguiiHa
Station Mounts Temneparypa
n Average annual
et N i WY v VI VI VIl X X XI XU temperature, °C

2012 -22 02 37 105 142 202 192 191 172 123 65 -15 10

2013 05 23 45 11 165 182 198 212 152 98 6.4 0.2 10.4

2014 05 52 73 101 137 174 195 20 145 96 58 1.2 10.4
Ot Tabnuua 3 ce 3abensassa Table 3 shows a relatively
CPaBHUTENHO paBHOMeEpHUTE | even annual average
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cpedHu roguwiHu  Temnepartypu,
KouTo ca B rpaHuuymte ot 10,0 go
10,4 °C. 3a 2012 r. npasu
BnevyaTtneHne meceumte geKkemMmBpu
N AHyapu, KOUTO ca C oTpuuartesn-
HU TemnepaTypu — CbOTBETHO -1,5
°C un -2,2 °C. 3a 2013 r. camo M.
[EKEMBpPU € C oTpuuaTenHn cToi-
HocTn — -0,2 °C. 3a 2014 1. He ca
OTYETEeHU oTpuuaTesIHn MeceyHU
TemnepaTypu. Haii-Bucoka Temnepa-
Typa 3a 2012 r. e oTyeTeHa npes M.
toHm — 20,2 °C, 3a 2013 r. e m.
asryct— 21,2 °C, a 3a 2014 r. ce
OT/InyaBa OTHOBO M. aBryct — 20 °C.

temperatures that range from 10,0
to 10,4 ° C. 2012 impresses the
months December and January,
which are sub-zero temperatures —
respectively -1,5° C and -2,2 ° C.

For 2013 only December with
negative values —-0,2 ° C. In 2014
there are no reported negative
monthly temperatures. The highest
temperature was recorded in
2012. In June — 20,2 ° C, for 2013
in August — 21,2 ° C, while in 2014
stands again August — 20 ° C.

Tabnuua 4. Nl'ogMwHa U MeceyHa cyma Ha BasiexuTe 3a nepnoga 2012-2014 r.
Table 4. Annual and monthly rainfall for the period 2012-2014

CraHuusa
Station

MepHuK
Pernik

2012r. 82 40 8 54 68 35 16 5 42 35 12 43
2013r. 42 71 61 39 15 30 24 9 40 53 41 8
2014r. 28 98 56 98 78 65 61 74 79 64 45 62

Meceuu
Mounts

FogvwHa cyma Ha
BaU1eXM
Annual rainfall
mm

440
433
808

I Il 1] \% \% \! Vil Vil IX X Xl Xl

FoguwHNTE cymyn Ha Basie-
Xute 3a 2012 r. u 2013 r. ca
6nmskn. 3a 2014 r. roguwHata
cyma e pgocrta no-ronama — 808
mm (Tabnuya 4). Haii-ronamo
KO/INYECTBO € Uu3MepeHo npes
mMeceuute dpeBpyapy n anpun —
98 mm. C Hali-MaJIKO KO/IM4YeCTBO
ca MeceLuTe HOEMBpPU, AeKeMBPU
N AHyapu — oT 28 go 62 mm.

Pa3rnegaHnte noyBeHoO-KIU-
MaTWUYHN YCNOBUA MNOKasBar, u4e
TepuTopuATa MmMa norteHuman 3a
oTrnexgaHeTo Ha Buga. BaxHo e
Aa ce CroMeHe N KayeCTBOTO Ha
noysata. TA nonaja B rpynara Ha
XyMycHuUTEe noysu. ToBa e OT

Annual rainfall for 2012 and
2013 are similar. 2014 annual
amount is much larger — 808 mm
(Table 4). The greatest amount
was measured in February and
April — 98 mm. With the least
amount measured are November,
December and January — from 28
to 62 mm.

Examined soil and climatic
conditions indicate that the area
has potential for growing species.
It is important to mention the
quality of the solil. It falls into the
group of humus soils. This is
important for proper and rapid
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3HauyeHune 3a NPaBUHOTO N 6GBP30
HapacTBaHe Ha pacTeHusTa.

PE3SYNITATN N OBCBbXAAHE

BuomeTpnyHuTe n3mepsaHus
Ha TeputopusaTa Ha c. JTlofiMH ca
N3BbPLUBAHM ABa MbTU B roguHa-
Ta. 3a 2013 r. ca n3amepeHun pacrte-
HUATa Npes3 MeceuuTe /1M N OKTO-
MBpu. B Kpas Ha rogumHata pacte-
HMATa ca OTpsA3aHn € uen no-6up-
30TO HapacTBaHe npe3 cnegpatla-
Ta rognHa. 3a 2014 r. ca nsmepe-
HW Npes3 M. aBryct u HoemBpw.

growth of plants.

RESULTS AND DISCUSSION
Biometric measurements on

the territory of Lyulin are carried
out twice a year. In 2013 were
measured the plants in July and
October. At the end of the year the
plants were cut in order to faster
growth next year. In 2014 were

measured August and November.

0,80
0,72

0,70 ——

0,60 ———

050 ——

m 0,40 ——

0,30 ——

Monnd/Lyulin

0,20 ———

0,10 ——

0,00

0,24

2013

2014

dur. 1. CpegHo HapacTBaHe Ha pacTteHuarta ot c. JltonivH 3a 2013 1 1 2014 .
Fig. 1. Average growth of plants with Lyulin 2013 and 2014

"padmkaTa nokassa cpaBHU-
TEe/IHO ronaAmMa pas/sivka B HapacT-
BaHeTo. 3a 2013 r. T0 e 0,72 m.
3a 2014 r. npupacTta e egBa 0,24
m (Purypa 1.). ToBa MOxe fa ce
Ob/DKN Ha KNMMATUYHUTE YCNOBUS.
BaxHo e ga ce cnomMeHe M3BbpLUe-
HaTa pe3uTba B kpas Ha 2013 T.

The graph shows a relatively
large difference in growth. For
2013, itis 0,72 m. For 2014 growth
is only 0,24 m (Figure 1). This may
be due to climatic conditions. It is
important to mention pruning done
by the end of 2013.
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dur. 2. PazBuTre Ha pacTeHuATa Ha BUCOYMHa, C. JTUH
Fig. 2. Development of plant height in Lyulin

Tabnuua 5. CpegHO HapacTBaHe Ha AbJ/DKMHA U WMpUHa 3a c. JTrovH 3a 2013 1. 1n

2014 .
Table 5. Average increase in length and width in Lyulin, 2013 and 2014
ObmknHa / Length WwnpuHa / Width
MoguHa (m) (m)
vear 2013 . 2014 2013 . 2014
Cpearo Hapacteare 0.93 0.81 0.79 0.86

Average growth

3abenasBa ce Mako Mo-
rofIAMo HapacTBaHe Ha Ab/IKMHA
3a pasivka OT wupuHaTa. Hali-
ronNiMo e HapacTBaHeTO u3Mepe-
HO Ha 09.07.2013 r. — 0,93 m.
Hali-manko e HapacTBaHeTo Ha
lMpmnHa oTHoBo Ha 09.07.2013r. —
0,79 m. 3a 2014 r. paHHuUTe ca
CpaBHUTE/IHO paBHOMEpHW. Ha
21.08.2014 r. e OTYETEHO CpenHO

There is a slightly greater
increase in length as opposed to
the width. The greatest increase
was measured on 09.07.2013 -
0,93 m. The least increase in width
was on 07.09.2013 — 0,79 m. In
2014 data are relatively even.

On 21.08.2014 was reported an
average increase in length of 0,81
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HapacTBaHe Ha Ab/nkuHa ot 0,81
m, a CcpegHOTO HapacTBaHe Ha
lwmpuHa e 0,86 m (Tabnumua 5.).
BpoAT Ha nuctata 3aBucu ot
NMOYBEHO-KNMMATUYHUTE  YC/I0BUSA
npes  BeretaunoHHUA  nepuog
(Purypa 2). HanpaBeHus aHanu3
Ha AaHHWTE 3a HapacTBaHeTo UM
nokasea, 4ye cpegHo 3a 2013 .
rogMHa ca HapactBasim ¢ 8 6p.
nucta. lNpe3 2014 r. Hapactea-
HeTo e ¢ no 5 6p. 3abenasBa ce
no-6bP30 OTMMpAHE Ha Mo-
HUCckuTe nucta cnpamo 2013 T.
YcTtaHoBeHO €, 4ye snuctara Ha
BMAa ca CUHO YyBCTBUTE/THU KbM
pe3kn NpoMeHu B Temrneparypara,
a CblWO W KbM TrMposBaTa Ha
cnaHa. Te noyepHaABaT W B
nocnegTcTeMe onagsar.

n3BO4n

B KaMmMatnyHo OTHOLWeEHue
TepuTopuAaTa ce oT/iMyaBa c 61a-
ronpuUsTHU CTOMHOCTK 3a Temnepa-
Typata. C unskoyeHne Ha 3UMHU-
Te Meceuu [OekemBpu U AHyapw,
Temneparypara He e nagasna nog
0 °C. KosimyecTtBOTO Ha BasiexuTte
CblLLO e 3a40BONUTENHO. Bneuar-
neHve npasu 2014 r. cbC cpefHo
rogvwiHa cyma Ha BanexuTte oT
808 mm, kato ToBa 6K MOr/10 Aa e
N NpuynHa 3a no-caboTo HapacT-
BaHe Ha BMCO4MHa.

CpefHoOTO HapacTBaHe Ha
BMCOYMHA Ha pacTeHuATa nokassa
CbLLLEeCTBEHN pas3nnuna 3a [f[BeTe
roAvHN, HO OT 3Ha4vyeHne e fga ce
B3eMe npeasuj OTpA3BaHETO B
Kpas Ha nbpBaTa roguMHa oT
3acaxpaHeto umMm. PacTteHusata ca

m, while the average increase in
width was 0,86 m (Table 5).

The number of leaves
depends on soil and climatic
conditions during the vegetation
period (Figure 2). Analysis of data
growth shows that the average
increase for 2013 was by 8 leaves.

In 2014, growth was 5 leaves.
There is a faster dying of lower
leaves since 2013. There has
been found that the leaves of the
species are highly susceptible to
sudden changes in temperature,
as well as to the onset of frost.

They blacken and fall off.

CONCLUSIONS

In terms of climate the
territory is characterized by
favorable values for temperature.
With the exception of the winter
months December and January,
the temperature hasn't fallen below
0 ° C. Rainfall is also satisfactory.

Impressed in 2014 with an average
annual rainfall 808 mm, and this
could be a reason for the slight
increase in height.

The average increase in plant
height showed significant
differences for two years, but it is
important to take into account the
cut at the end of the first year of
planting.
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HapacHann cpegHo ¢ 0,72 m 3a
2013 1. 1 0,24 m 3a 2014 r. Cpepg-
HOTO HapacTBaHe Ha Ob/IKMHA U
lWMpnHa e no-paBHOMepHO. 3a
pas/sivka OT Buco4yMHarta, npu AbJi-
XVHaTta u WwvpuHaTa ce Habnwoaa-
Ba No-go6po HapacTBaHe 3a 2014
r. cnpamo ToBa 3a 2013 r. [lo
OTHOLWUIEHME Ha 6posi Ha nucTaTa
HapacTBaHeTo 3a 2013 r. OTHOBO €
no-Ao6po — cpedHo ¢ no 8 6pos.
3a 2014 r. 6poAT UM e No-MasTbK,
HO NpuYyMHa 3a ToBa MOXe Aa e Mno-
roNAMOTO KO/IMYECTBO Ha Bas1eXu-
Te, KOeTo 3aTpyAHsABa HapacTsa-
HETO UM.

Moxe pa ce kaxe, ye cnej
aHanM3upaHeTo Ha CcbOpaHuTe
AaHHW, BUAa ma noTeHyuman ga ce
oTIniexga BbPXY PeEKYNTUBUPAHU
TepeHu. KayecTBarta Ha aHTPOmnoreH-
HaTa noysa Ca OT roJsiiMo 3Ha4dyeHue
3a HEroBOTO pasBuTMe. BaxHo ycrio-
Bne € Ha/IM4YNneTo Ha XpaHUTEJTHU
BelecTsa 3a 3a0BO/iAsBaHe Ha
HY)XANTE Ha pacTeHuaTa.

JINTEPATYPA

1. BaHoB M. CbBpeMeHHU MeToau
3a peKkynTMBauusi Ha HapyleHn 3emMu U
nouysu. 2014.

2. Nopos I,
MouBo3HaHne. "MAKPOC 20017,
Mnosgus.

3. VMHOPABUA — CTpouTenu,
cnucaHue 3a NHppaCTPyKTYpHO
ctpoutencTteo. 2014, NoanHa VI, 6poin 3.

ApTnHoBa  H.
2001,

Plants were grown an average of
0,72 m for 2013 and 0,24 m in
2014. The average increase in
length and width is more evenly.
As opposed to the height, width
and length was noticed a better
growth in 2014 compared to that in
2013. In terms of number of leaves
growth for 2013 is again better —
an average of 8 leaves.

For 2014 the number was smaller,
but the reason for this may be a
large amount of rainfall, which
hampers their growth.

It could be said that after
analyzing data collected the
species has the potential to be
grown on reclaimed land. The
qualities of anthropogenic soil are
of great Iimportance for its
development. An important
condition is the availability of
nutrients to meet the needs of
plants.
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