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PE3IOME
OT rnefHa Touyka Ha pacTuTesiHata
NpoAyKuWsl, ronemusT 6poil  NouBeHu

MUKPOOPraHU3mMy ca nosiesHn 1 TaxHarta
aKTUBHOCT NnpejcTaB/isBa BaXeH akTtop
3a MeTabosmMTHaTa akTMBHOCT Ha noysara
N NPOAYKTMBHOCTTA Ha pacTeHuaTa. Te
yyacTBar B MHOXeCTBO 6MO/IOTMYHM NpO-
Lecu 1 aKTMBHOCTTa MM Ce 0TpassiBa Ha
NnoyBeHOTO nnogopoaune. Mukpo6uosno-
TMYHUTE U OCHOBHM arpoOXUMWUYHW CBOI-
cTBa Ha nousata (0-30 cm) ca wuscneg-
BaHW Ha 72 MEeCTOMOJIOXEHUSA OT n3cnemn-
BaHarta nnol. HagmopckaTa BUCOUMHA Ha
eKCrepumMeHTaslHUA TepeH, Bapupa oT
0Ko/10 160 m H.B. 4O Hali-BMCOKNTE Bbp-
X0OBe B paioHa: 1785 m H.B. B CTtapa nna-
HuMHa u 1809 m H.B. B CyBa nnaHnHa. B
HalleTo u3cregBaHe, 00OWMAT 6Gpo Ha
MWKPOOPraHn3MnM B MNOYBEHWUTE MPo6K
Bapupa oT 7.176-7.906, 6posT Ha cBObOA-
HO XwuBeewmTe asoTdmkcaropu oT 6.233
0o 6.6775 n rbbuukn ot 4.342 po 5.449
(noraputbm Ha 6pofsl) Ha eauvH rpam
abconTHO cyxa noysa. Pesyntatute ot
HaCTOALOTO MpoyyBaHe Mokassar, ue

SUMMARY
From the aspect of plant
production, the largest number of

microorganisms in soil is beneficial and
their activity represents a significant factor
in soil metabolic activity and plant
productivity. They are involved in
numerous biological processes and their
activity is reflected in soil fertility.
Microbiological and basic agrochemical
soil properties (0-30 cm) were examined
in 72 locations on the study area.

The altitude of terrain on which
examinations were conducted ranges
from about 160 m a. s. I. to the highest
peaks of the region: 1785 m a. s. I. on
Stara Planina mountain and 1809 m a. s.
I. on Suva Planina mountain. In our study
the total number of microorganisms in soil
samples varied from 7.176-7.906, the
number of free-living nitrogen-fixers from
6.233 to 6.775 and fungi from 4.342 to
5.449 (log of number) per one gram of
absolutely dry soil. Results of this
investigation showed that the abundance
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M306MNNEeTO Ha  MUKPOOPraHuW3Mu ce
onpegens oT CbAbPXKAHMETO HA OpraHny-
HW BellecTBa, pH U Apyrn OU3NYHKU ©
XMMWUYHW CBOICTBA Ha noysara.

KnouyoBU AyMU: MUKPOOPraHU3Mu,
nousa, NPoAYyKUUs

YBO/,

MpuopnTeTbT Ha CbBPEMEHHUTE
nscneaBaHnsa Ha arpoekosiorMyHuTe cuc-
TemMun e HabIoAEeHNETO Ha AMHaMMUKaTa Ha
MUKpPOOHaTa aKTMBHOCT B MNoyBaTa, Tbil
KaTto noBevyeTo OMONOMMYHK npouecn ca
pesyntar oT MUKPO6HOTO yuyacTtue. [lou-
BEHUTE MVKPOOPraHM3MUn Urpasit CbLyecT-
BEHa pO/iA MpU pas/siaraHeTo Ha opraHuy-
HWUTE BelecTBa, 06MsAHaTa Ha XpaHuTen-
H/ BellecTBa W TOPEHETO Ha mnouyBarta
(Stajkovi¢-Srbinovi¢ et al., 2017) n cop-
MUPaHeTO Ha B3aMmogelcTealm acouma-
UMM C pacTeHusiTa, KaTo BCUYKM Tesu
JeliHocTv BOZAT [0 MNO-Tof1IIM pacTeXx Ha
pacTteHusita (Sylvia et al., 2005). MNouBe-
HUTE MWUKPOOPraHmsMu ce Hamupart B ro-
nsam 6poit 61130 4O KOPEeHUTe Ha pacTe-
HUATA, Tbil KATO MMa MO-TOSIAMO CbAbP-
XaHue Ha opraHvyHu CbeguHeHus, oTae-
NnsaHW OT KopeHa (Massenssini et al., 2014).
XUMUYHUTE 1 (PMU3MYECKM CBOICTBa Ha
noyBuTE, KATO KAYeCTBO U KOJIMYECTBO Ha
opraHuyHuTe BellecTtsa, pH u gp., okas-
BaT CWIHO B/IMSIHME BbPXY AUHaMuKarta
Ha MuKpobHaTa OO6WHOCT B MOYBUTE
(Lombard et al., 2011). bakTepuute "
rbOMYKUTE Ce U3NOoN3BaT KaTto nokasartesi
3a KayecTBOTO Ha Mo4yBaTa, Tbil KaTo
umart KI4oBU (PyHKUMM 3a pasrpaxgaHe
N peuupkynaums Ha opraHuyHuTe u Xxpa-
HUTE/THWN BELLLeCTBa, OCBEH TOBa pearvpar
6bpP30 Ha NoyBeHMTe NpomMmeHun (Stenberg,
1999). Nonsim 6poit rbOUUKM KU GakTepum
ca OT peluaBallo 3HadyeHne 3a pasButue-
TO Ha pacTeHusita 6narogapeHve Ha
KpbroBpara Ha XpaHWTENIHW BelecTsa
(Poole et al.,, 2001). Te3u paBe rpynu
MMWKpPOOU ca Hai-BaxkHM NO OTHOLLUEHUE Ha
€HEpPruinHMA MOTOK M MpPeHoca Ha XpaHu-
TENHN BelecTBa B MOYBEHUTE €KOCUCTe-
mu (Richards, 1987). O6wmaT 6poii Ha
MUKpPOOPraHusmu, KbaeTo b6akrtepumTe ca

of microorganisms is determined by content
of organic matter, pH and other physical
and chemical properties of the soil.

Key words: microorganisms, soil,
production

INTRODUCTION

Priority of contemporary study of
agro-ecological systems includes
monitoring the dynamics of microbial
activity in soil because most biological
processes are the result microbial
involvement. Soil microorganisms play an
essential role in decomposing organic
matter, cycling nutrients and fertilising the
soil (Stajkovi¢-Srbinovi¢ et al., 2017) and
forming mutualistic associations  with
plants, all of these activities resulting in
greater plant growth (Sylvia et al., 2005).

Soil microorganisms are found in large
numbers near plant roots, because there
is a a greater content of organic
compounds secreted by the root are
available (Massenssini et al., 2014).

Chemical and physical properties of soils,
like quality and amount of soil organic
matter, pHc, etc., have a pronounced
influence on the dynamics of the microbial
community in soils (Lombard et al., 2011).

There are justifications for use of bacteria
and fungi as indicators of soil quality: they
have key functions in degradation and
recirculation of organic matter and
nutrients and respond quickly to soil
changes (Stenberg, 1999).

A large number of fungi and bacteria are
crucial for the development of plant
thanks to the important mechanism of sail
nutrient cycling (Poole et al., 2001). These
two groups of microbes are the most
important with reference to energy flow
and nutrient transfer in terrestrial
ecosystems (Richards, 1987). The total
number of microorganisms, where
bacteria were the most abundant is part of
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Hai-pa3npocTpaHeHun, e yacTt OT 6uono-
TMYHNS KOMMOHEHT Ha noysarta v e U3K/Io-
YUTENIHO BaXXEH 3a Cb3haBaHeTo U nog-
ObpXaHeTo Ha MOYBEHOTO nogopoave.
M6uuknTEe ca OTrOBOPHM 3a npoueca Ha
pasnaraHe B NOYBEHUTE €KOCUCTEMMU, Tbi
KaTo Npou3BexaaT M3BBHKIETbYHN EH3K-
MW, KOUTO pasnaraTt BCUYKU BUAOBE opra-
HWYHW BELLECTBA N NMOYBEHN KOMMOHEHTMH,
KaTo Mo TO3W Ha4uH perynupar paBHOBeE-
CMETO Ha BbIIEPOS W XPaHUTESTHU
BewecTsa (Ziféakova et al., 2016). Hskou
6GaKkTepmm ca N3BECTHM CbC CNOCOBHOCTTA
cn ga dwmkempat aTMocqepHUss a3oT U B
CbLLOTO BPeEME Ca BaXKHW 3a pasBUTUETO
Ha ycToliyMBa no4ysBeHa CTpykTypa. A30T-
dmKcmpaLLmMTe MUKPOOpraHn3Mu ca agarn-
TMPaHW KbM Pas/iMyHu YC/I0BUA Ha OKOJI-
HaTa cpefja WM ce cuuTaT 3a BaxkHM 3a
nocTbNBaHeToO Ha a3oT B noysarta (Zhan
and Sun, 2012). Mukpo6HOTO 1306unve un
610/10rMYHOTO pasHoobpasne morat gda
rnocoysaT NPOMEHN BbB IN3MKO-XMMNYHK-
Te CBOWCTBa Ha no4ysara, Tbil KATO MMaT
6/IM3KN B3aMMOOTHOLLEHUSA CbC 3a06uKa-
nauwarta M cpeja nopagu BUCOKOTO UM
CbOTHOLLUEHNE Ha NOBBLPXHOCTTA CMPAMO
obema (MiloSevi¢ et al., 2007). MNpw
npuiaraHeTo Ha arpoTexHuyeckn Mepku
MOXe [a ce W3Mosi3BaT G/1aronpusatTHuTe
MOYBEHN CBOWCTBA U NPOM3BOACTBEH
NnoTeHUMasT Ha pacTeHMATa, HO CbLLO Taka
[a ce NoBuMLIM NOYBEHaTa NPOAYKTUBHOCT.

HacToswoTo npoyyBaHe nma 3a uen
[a ouUeHVN MUKPOBMOMOrMYHUTE UM OCHOB-HU
arpoxMmnyHM CBOIiCTBa Ha 3emMepfesickara
nouysa B HOrouM3ToYHaTa yact Ha Peny6nuka
Cbpbus.

MATEPWNAN N METO4WA

3a peanMzaumaTa Ha nocrtaBeHuTe
uenm ca npoBefeHn u3cnefBaHua npes
centemspu 2019 r. B3eTn ca cTepunHu
npo6u OT 3emMefesnicka 3ems OT 72 Haxo-
avwa 3a MUKPOOMONOTMYHW aHasM3n Ha
Abnb6ounHa ot 0-25 cm. Bcuukm obekTtu
Ca pasnosioKeHW B 1orom3ToyHaTa yacT Ha
Peny6nuka Cbpbua Ha Hagmopcka BUCO-
ynHa mexay 160 m n 1809 m. NoyBeHuTe
npobu ca B3eTW OT TPW TOUKU OT pas/inu-

biological component of soil and is
extremely important for the creation and
maintenance of soil fertility.

Fungi are responsible for process of
decomposition in terrestrial ecosystems,
they produces extracellular enzymes,
decompose all kinds of organic matter,
soil components and thereby regulating
the balance of carbon and nutrients
(Zifcakova et al., 2016).

Certain bacteria are known for their ability
to fix atmospheric nitrogen are also
important for the development of healthy
soil structure. Nitrogen-fixing micro-
organisms are adapted to different
environmental conditions and considered
to be important for the nitrogen input to
soil (Zzhan and Sun, 2012).

Microbial abundance and biodiversity
populations or activities may detect
changes in physico-chemical properties
soil and have intimate relationships with
their surroundings due to their high
surface to volume ratio (MiloSevi¢ et al.,
2007). By applying agrotechnical measures
one is able utlizes favourable soil
properties and production potential of
plants but also enhances them soail
productivity.

This study aimed to evaluate
microbiological and basic agrochemical
properties agricultural soil of southeastern
part of the Republic of Serbia.

MATERIAL AND METHODS

During the realization of the set
aims research was done in September of
2019. Soil samples from 72 localities of
agricultural soil were taken aseptically for
microbiological analyses from a depth of
0-25 cm. All sites are located in the
territory on southeastern part of the
Republic of Serbia at altitudes between
160 m and 1809 m. Sampling soil was
carried out in three sites from different
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HMW 4YacTu Ha efHO MeCTOMNoNoXeHune,
cnej KOeto ca CMeceHu 1 npeacTtaBeHu
KaTto efHa npoba, 3a ga ce nosy4yu no-
peasiMcTMyHa KapTuHa Ha cBolcTBaTa Ha
n3criefBaHara rnoysa.

XapakTepucTnkmte Ha MNOYBEHOTO
nnogopoaue ca onpegeneHn  cnpsiMo
noyseHNTe Npobu:

- aktmBHa kucennHHoct B H,O n
npomeHswa ce kucesamHHoct B 1 M KCl -
ypes NoTeHUNOMETPUYEH MeTOo,

- Xymyc - obemeH meToq Ha TOpUHO

- 06l a30T - MeToa Ha Kengan

- dhocdhop v Kanuii (IeCHO AOCTbMNHM -
mg/100 g nouBa) - Al-meTtoz

B nabopartopusTa Bcska OT Npobu-
Te e aHa/mM3mpaHa B TPV MOBTOPEHMSA.
MeTprueBo 61040 € M3MN0A3BAHO 3a W3-
bposiBaHe Ha 06LWma 6poii MUKpoopra-
HU3MU B arapusvpaH MOYBEH EKCTPakT,
6poAT Ha rLONUKUTE B XpaHUTeNHa cpeja
Ha Yanek n onoroHUTpochunnTe B cpesa
Ha ®bOOPOB B NMOYBEHU Npob6U. MUKpo-
opraHv3MuTe ca Ky/nTUBUpaHW Mpu Temne-
patypa 28°C. KonoHumTe oT rbouyku n ono-
roHUTpodunn ca npebpoeHn cnef 5 aHu,
a o6WwmaT 6poit Ha MUKpoopraHu3MuTe -
cnen 7 pHW. BpoAT Ha oTIiexpaHuTe
KO/IOHWK ce u3umcnsaea Ha 1 g abconoTHO
cyxa nousa (Jarak and Djuri¢, 2006).

PE3YJITATU N OBCBXXOAHE

N3cnegoBatenckuaT  palioH  ce
Hamupa B OronstoyHa Cbpbusi u obxea-
a TepuTopmMmTe Ha 8 MECTHM OOLUHN.
EfoHa oT xapakTepucTMKUTE Ha CeJsicKo-
CTOMaHCKOTO MPOM3BOACTBO, OCOGEHO B
HU3MHUTE M OTHACTU M/TAHNHCKUTE painoHu
Ha u3cnegBaHarta Mnow, e UHTEH3MBHaTa
06paboTKa 3a LenuTe Ha 3e/ieHdyKoBaTa
1 OBOLLHA NPOAYKLUUS.

Bb3 O0CHOBa Ha CTOWHOCTTa Ha pH,
noBeyeTo OT Wu3CNedBaHWTE MO4YBU ca
KMCENUHHM 1 camo 5 (6,9%) oT obuio 72
aHanuM3mpaHu npobu umart HeyTpasiHa
peakuus (Purypa 1). CbabpXKaHNETO Ha
XyMYC, KaTO MHOrO BaKEH KOMMOHEHT Ha
nao4OpoaueTO, € 3a[0BOJSIUTENHO, Tbii
KaTo mo-rofsmaTa yacT OT u3cnegBaHarta
noyea rnokasea CpefHO CbAbpXaHue.

parts of one location, they are mixed and
present as one sample to obtain a more
realistic picture of properties of the tested
soil.

The parameters of soil fertility were
determined on the collected soil samples:

- active acidity in H,O and substitution
acidity in 1 M KCI - potentiometric method

- humus - volumetric method by Turin

- total nitrogen — method by Kjeldahl

- phosphorus and potassium (easily
available - mg/100 g soil) - Al-method

In the lab, each of the samples was
analyzed in three repetitions. The plate
count method was used to enumerate the
total number of microorganisms on the
agarised soil extract, the number of fungi
on the Chapek medium and ologonitrophiles
on the medium according to Fyodorov in
soil samples. Microorganisms were cultured
at the temperature of 28 °C. Colonies of
fungi and ologonitrophiles were counted
after 5 days and the total number of
microorganisms, after 7 days. The number
of grown colonies was calculated per 1g
of absolutely dry soil (Jarak and Djuri¢,
2006).

RESULTS AND DISCUSSION

The research area is located in
southeastern Serbia and covers the
territories of 8 local governments. One of
the characteristics of agricultural production,
especially in the lowland and partly
mountainous regions of the studied area,
is the locally high intensity of utilization of
agricultural  soil, especially intensive
arable, vegetable and fruit production

Based on the pH value, most of the
tested soils are acidic and only 5 (6,9%)
of a total of 72 samples analyzed had a
neutral reaction (Figure 1).

Humus content, as a very important
component of fertility, is satisfactory, since
the vast majority of the soil sampled
showed a medium content.
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pH reaction of soil

Acidic
= Neutral

= Very strongly acidic
Slightly acidic

The content of easily available
potassium

—4

Very low = Low ® Medium = High ® Very high

The content of total nitrogen

.
S

Medium High = very high

The comtent of easily available
of phosphorus

D] N
N

= Very low " Low Medium

High = Very high

dur. 1. XuMn4yeH cbCTaB Ha n3cniegBaHUTe NoYBuU
Fig. 1. The chemical composition of studied soils

CbCTOSHMETO Ha XyMyC B aHan3u-
paHuTe MO4YBU BEPOATHO Ce Ab/DKU Ha
(hakTa, Ye nouTu BCUYKM Npobu ca B3eTu
oT obpaboTBaema OpaHa Mo4Ba, KoSTo ce
HaTopsiBa C TOP M pacTUTESTHN OCTaTbLM.
PacTutenHute ocTtartbUM OT CEJICKOCTO-
MaHCKUTE KyNTypu ca BaXHWU pPecypcu He
caM0 KaTO M3TOYHWLUM Ha XpaHWUTEsTHU
BELLECTBa 3a c/ieABalluTe KynTypuy 1 cre-
[oBaTesIHO CesickocTonaHcka Npov3Boau-
TE/IHOCT, HO 1 3a NogobpsiBaHe Ha nNoysa-
Ta (Reicosky and Wilts, 2005). Haii-ronam
6poil NouBeHM Mpobu MMaT A0CTaTbuyHO
as3oT M Kanuii. AHanM3bT Ha NecHopfoc-
TbNHUS ¢occhop B noysata nokassa, 4e
nonoBMHaTa OT Mpobute wumart HUCKO,
28.6% cpepgHo, a 24,3% vmaT BUCOKO U
MHOF0O BWCOKO CbAbpxaHue. PochopbT
urpae ponsi B MOYTM BCUYKM OCHOBHM
MeTabo/IMTHXN MpOLECU B pacTeHuATa,
BK/TIOUMTENHO (hoTOCUHTE3aTa, NPEHOCHT
Ha eHeprusi, GUOCUHTE3BLT Ha MaKpoMosie-

This condition of humus in the
analyzed soils is probably due to the fact
that almost all the samples were taken
from arable soil which is fertilized by
manure and plant residues are plowed.
Crop residues of common agricultural
crops are important resources, not only as
sources of nutrients for succeeding crops
and hence agricultural productivity, but
also for improved soil (Reicosky and
Wilts, 2005).

The largest number of samples soil has
enough nitrogen and potassium. Analysis
of easily available phosphorus in soil
shows that half of the samples have a
low, 28.6% has medium and 24.3% has
high and very high content. Phosphorus
plays role in virtually all major metabolic
processes in plant including photosynthesis,
energy transfer, biosynthesis macro-
molecula, respiration (Khan et al., 2010)
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KynaTta n guwadeTo (Khan et al., 2010) n
oukcupaHe Ha a3oT B 6060BUTE pacTe-
Hua (Saber et al., 2005). MMo-ronamata
yacT OT u3cniedBaHuTe NoYBM ca cHabge-
HW C AOCTaTbYyHO CbhAbpXaHue Ha asoT U
Kasnmin, KOUTO mMoraT fa ce cuuTaT 3a 6na-
roNpUSITHU 3a CENICKOCTOMNAHCKOTO Mpowu3-
BOACTBO. A30TbT € Hali-BaXKHUSIT pacTurte-
NeH XpPaHUTENEH eNeMeHT 3a NPOAYKTMB-
HOCTTa Ha KynTypute. Toii 3aema cne-
LMasIHO MSICTO KaTo pacTUTESIEH XpaHuTe-
NeH efleMeHT, 3alloTo ca Heobxoammu
rosieMu KosimyecTBa OT HEero B CpaBHEHUE
C OpYri OCHOBHM XpaHUTEsSIHU BeLLecTBa
(Hofman and Van Cleemput, 2004). lNoBe-
yeTo pacTeHus HabaBsAT a3oT OT noyeata
HenpekbCHATO Npe3 Lenns Cu XMBOT, U
HyxJaTa OT a30T ce MnoBulaBa C YBesu-
yaBaHe Ha pasmepa Ha pacTeHusTa. [oc-
TaTbYyHOTO CbAbPXKaHNE Ha Kanuii Nnoao6-
psiBa ycToluMBOCTTa CnpsiMo 60secTy,
TONEpPaHTHOCT KbM HeAOCTUr Ha BoAa,
yCTONYMBOCTTA Mpe3 3umarta, TOosepaHT-
HOCTTa KbM MHOrO BpeauTesn no pacre-
HUATa U NOEMAHETO Ha APYr XPaHUTESTHN
BewlecTBa (Hellal and Abdelhamid, 2013).

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000
0,000

and nitrogen fixation in legumes (Saber et
al., 2005).

The majority of tested soils is supplied
with nitrogen and potassium sufficient
content which can be considered
favourable for agricultural production.

Nitrogen is the most important plant
nutrient for crop production. It occupies a
unigue position as a plant nutrient
because rather high amounts are required
compared to the other essential nutrients
(Hofman and Van Cleemput, 2004).

Most plants take nitrogen from the soil
continuously throughout their lives, and
nitrogen demand usually increases as
plant size increases.

Adequate content potassium improves
disease resistance, water  stress
tolerance, winter hardiness, tolerance to
many plant pests, and uptake of other
nutrients (Hellal and Abdelhamid, 2013).

135 7 911131517192123252729313335373941434547495153555759616365676971

The total number of m.o.

=@ ligonitrophiles Fungi

dur. 2. Bpoii Ha MMKPOOpPraHn3mMn (JiorapuTbM Ha 6posi) B n3cnenBaHUTE NOYBU
Fig. 2. The number of microorganisms (log of number) in studied soils

N3061IMeTo Ha BCWUYKU M3creaBa-
HM MUKpPO6M Bapupa B PasfiMyHUTE NOYBYU
N ce BNMsie OT CbAbPXaHWETO Ha XpaHu-

The abundance of all microbes
studied varied in different soil and was
affected by soil nutrient content (Figure 2).
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TenHu BewecTBa B noysarta (durypa 2).
Pesyntatute oT U3BbPLUEHUTE MUKPOBUO-
NIOTUYHN aHa/IM3KM nokasBar, ye 06WuAT
6poil Ha MuKpocpniopata Bapupa OT
7.176-7.906 (norapuTbM Ha  6pos).
O6LWmAT 6poit MMKPOOpraHM3MK B nouee-
HWUTE Npobu Bapvpa, Tbid KATO HA/IMYMETO
Ha MWKpPOOPraHusMu ce BANsie€ OT MHO-
XeCTBO (haKTopy M BCAKa No4yBa OCUry-
psBa pas/iMyHM YCMOBMSA 3a XMBOTa Ha
mukpobute (Andelkovic et al., 2019).
MuKpoopraHm3amMuTe yBefnMyaBsaT Hanu-
YMeTo Ha XpaHUTeNlHW BeLlecTBa upes
MKcmpaHe Ha a3oT 1 Haco4yBaHe Ha KJto-
yoBM XpaHuTenHu BewecTsa (docdop,
Ka/IMin 1 Xena3o) KbM pacTeHusTa, Kato
CblLEBPEMEHHO NogobpsaBat CTpykTypaTa
Ha nousara upes3 nogobpsBaHe Ha arpe-
raumsata u crabunHoctta (Rashid et al.,
2016). CBob60aHO xuBeewnTe a3oTeuK-
caTopu ca BaXXHW 3a KOIMYECTBOTO a3oT B
rnoysata Ha arpoekocuctemara. Tesu
MUWKpPOOPraHu3mmn ca hakTopy BbB (uK-
cupaHeTo Ha atMocdepHusa asoT 3a 3aj0-
BO/IABAHE Ha COOCTBEHWUTE HYXOU Ha
pacteHuss ¢ [OCTbMHM hopMu Ha asoT
(Bogdanovic, 1990). B HacTosiLLETO npo-
yuyBaHe 6posAT Ha CBOOOAHO XMBeewmTe
azoTodimkcaTopm Bapupa oT 6.233 go 6.775.
Cnopep, Rasuli¢ et al. (2013) 6poaT Ha
O/IMTOHUTPOIUINTE B XBJIMUCTUTE paiioHK
Ha 3anagHa Cbpbusa B nscnensa-Hu nsopa-
HV noneTa Bapupa oT 3.00 Ao 233.00-10°g™,
B OBOLLHM rpaguHn e 7.33-108.00-10°g™, B
nmBagu 25.67-90.00-10°g™n B ropcku nousu
12.00-70.33-10°g%.

M6UYkNTE Ce BK/IKYBAT B OCHOB-
HWUTE MOYBEHU MpoLEecK, Kato XyMmudmka-
UM 1M MuHepanuMsauus Ha OpraHuyHu
ocTaTbUy, KOETO BOAM A0 Ha/IMYMETO Ha
XpaHuTesHn BellecTBa. HactosweTo us-
cnegBaHe Nnokasea, Ye OposAT Ha rbOUYKK-
Te Bapupa ot 4.342 o 5.449 (norapuTbm
Ha 6pos) Ha eanH rpam abCosTHO cyxa
nouysa. Te npeacTaBnsBaT BakHa Bpb3ka
B cucTemara noysu - pacTeHMs U onpu-
HacsT 3a NoBMLWaBaHe Ha NOYBEHOTO MJ/10-
popoave (Emmerling et al, 2002), a
rbOMYHOTO pasHoobpa3ne oka3Ba BadKHO
BVSHNE BbpXY cBoiicTBata Ha

The results of the performed
microbiological analyzes showed that the
number of total microflora ranged from
7.176-7.906 (log of the number). The total
number of microorganisms in soil samples
varied from, the presence of
microorganisms in soil is influenced by
numerous factors and that each soil
provides different conditions for the life of
the microbe (Andelkovi¢ et al., 2019).

The microorganisms increase the nutrient
bioavailability through nitrogen fixation
and mobilization of key nutrients
(phosphorus, potassium and iron) to the
crop plants while remediate soil structure
by improving its aggregation and stability
(Rashid et al., 2016). Free-living nitrogen-
fixers are important for the nitrogen input
to soil of agroecosystem.

These microorganisms are fixation factors
of the atmospheric nitrogen for meeting
their own needs and suppliers of plants with
accessible forms of nitrogen (Bogdanovic,
1990). In our study the number of free-
living nitrogen-fixers varied from 6.233 to
6.775. Rasuli¢ et al. (2013) presented that
the number of oligonitrofiles in the hilly-
mountainous region of western Serbia in
tested plough-fields varied from 3.00 to
233.00-10°g, in orchards 7.33-108.00-10°g™%,
in meadows 25.67-90.00-1059'1and in the
forest soil 12.00-70.33-10°g™.

Fungi are involved in major sail
processes, such as humification and
mineralization of organic residues, leading
to the plant availability of nutrient.

Our research shows that the number of
fungi ranged from 4.342 to 5.449 (log of
number) per one gram of absolutely dry
soil. They represent an important link in
the soil — plant system and contribute to
the enhancement of soil fertility (Emmerling
et al.,, 2002) and fungal diversity had an
important influence on plant and soil
properties (Rousk et al., 2010).
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pacteHnsaTa u nouBata (Rousk et al.,
2010). /luTepaTypHuUTe AaHHU MNOKa3Bar,
ye BPOSAT Ha MLONYKNTE B HOXKHA U HOromn3-
TouHa Cbpbus Bapupa 2,00-33,67,10" g™
(Rasuli¢ et al., 2016) n 4950-5,440 (nora-
puTbLM Ha 6pos) B MecTHocTTa PeSter
(MiloSevic et al., 2007). Me6uukuTe Morat
Aa 6bpat HaMepeHu B MOYTK BCsKa cpega
1 MoraT Aa XvBEeST B LUMPOK Auanas3oH Ha
pH n Temnepatypa (Frac et al., 2018).

N3BOAN

YnpaBneHMeTo Ha noysaTa € Bax-
HO 3a BCUYKM CEICKOCTONAHCKN CUCTEMU
U HaMansiBaHeTO Ha Aerpagauyusita Ha
rnoyearta e OCHOBa 3a NnofabpxaHe Ha 6b-
[eloTo nponsBoacTBo. B cenckoto cTo-
naHCTBO noyBaTa TpsibBa fa ce ynpas-
NABa, 3a Aa ce yBenuuu npousBoACTBOTO
6e3 HebnaronpuAaTHM Bb3AENCTBMA BbPXY
okonHaTa cpega. Mo OTHOWEHME Ha Xu-
MUYyeckaTa CTPyKTypa Ha noysute B TO3U
pPervoH 4ypes npuiaraHe Ha MOAXOAALUM
Mepkn, NpeaumHo docdaTnsaums n Kan-
undukaums, e Bb3MOXHO fa ce W3Mon-
3BaT 6naronpusiTHATE CBOICTBA Ha Mouy-
BaTa. MukpoopraHusmuTe pearupaT 6bp-
30 Ha MPOMEHU B MOYBEHATa eKocucTemMa
N U306UNNETO OT M3C/eABaHN rpynu MUKpo-
opraHmsmm B noysarta € AWHaMUYHO CbC-
TOSIHNE, KOETO € CBbP3aHOo C PU3NKO-XUMUNY-
HUTE NoKa3aTesim Ha no4yBata M C HaCTOA-
LLOTO HMBO Ha NOYBEHOTO NJI040POAME.

BJTIATOAAPHOCTWU

WN3cneaBaHust B HacToswara cra-
TMS ca (PUHaHCcUpaHn OT MWHUCTEPCTBO
Ha 06pa3oBaHMETO, HaykaTa M TEXHOSO0-
TMYHOTO pasBuTUe Ha Peny6nvka Cbp6us.

Literature data showed the number of
fungi in soils south and southeast Serbia
varied 2,00-33,67.10%g™" (Rasuli¢ et al.,
2016) and 4,950-5,440 (log of number) in
soil on the location PeSter (MiloSevi¢ et
al., 2007). Fungi can be found in almost
every environment and can live in wide
range of pH and temperature (Frac et al.,
2018).

CONCLUSIONS

Soil management is important to all
agricultural systems, and the reduction of
soil degradation is a base to sustain future
production. In agriculture, should be soil
managed to maximise production without
adverse environmental effects.

Regarding chemical structure soils of this
region by applying appropriate measures,
primarily phosphatization and calcification,
it is possible to use the favourable
properties of sail.

Microorganisms respond quickly to changes
in the soil ecosystem and abundance of
examined groups of microorganisms in
soil is a dynamic state that is correlated
with physico-chemical indicators soil and
with the current level of soil fertility.
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PE3IOME

Pog Lavandula L. ce cbctom oOT
okosio 48 Buga. Camo Tpu Buga OT TO3U
poA umat no-rofIiMo MKOHOMUYECKO 3Ha-
yeHue. Hali-u3BecTHUAT W Haii-pasnpocTpa-
HeH e Buaa L. angustifolia (n3BecTHa oule
kaTo nevyebHa, apomartHa, 3efeHa wnu
opeHcka naBaHgyna). Brtopata Haii-
oTriexgaHa e LWWpoKoaucTHaTa naBaH-
ayna L. latifolia (M3BecTHa oLLe KaTo MbX-
Ka Wiun LIMNKoBa NnasaHayna), a Tpetata e
xunépugHata nasaHayna L. intermedia
(aHrnuiickn naBaHauH). W Tpute BMAa
npousxoxgar ot Cpeav3eMHOMOpPUETO,
lOxHa EBpona. JlaBaHaynara € MHOroro-
AvweH nonyxpact. Vima gbpBoBMaHa U
rMbCTO pas3k/lOHEHA KOpPEeHOBa CUCTEMA,
KOATO MPOHUKBaA B AbN604YMHaA oT 3 fo 4
m. XapakTepHuUST BuA Ha nasaHaynata
Ce Ob/KM Ha cuHUTEe U LBETOBE, KOUTO

SUMMARY

The genus Lavandula L. is
comprised of about 48 species. Only three
species of this genus have greater
economic importance. The most famous
and the most cultivated species of this
genus is true lavender (also known as
medicinal, fragrant, green or French
lavender), L. angustifolia. The second
most cultivated is broadleaved lavender
(also known as male or spike lavender), L.
latifolia and the third is the hybrid lavender
(English, lavandin) L. intermedia. All three
species originated from the
Mediterranean, southern Europe.
Lavender is a perennial half-shrub. It has
a wood-like and densely branched root
system that penetrates 3 to 4 m deep.
The characteristic appearance of lavender
is due to its blue flowers that contain the

207



CbAbpXaT €TepUYHOTO MAacsio, KOeTo e
Hali-BaXXHUAT KOMMOHEHT Ha pacTeHMeTo
KaTto usno.

MoBULWIEHOTO ThpCceHe Ha NeKapcT-
BEHW U apoMaTtHW pacTeHus aosege [0
BbBEXAAHETO Ha ronsaM 06poli feyebHn
BMOBE B MOJICKOTO MPOM3BOACTBO. YUpes
OTrNIeX4aHeTo Ha Te3n pacTeHuss morart
Ja ce nofay4yaT Mo-rofiemMn KoamnyecTesa
CYpPOBMHM C €OHaKBO KayecTBO, KaTo
CbLLEBPEMEHHO CE€ Hamann 3Ha4YUTEsTHO
HaTMUCKbT BbPXY NPUPOAHUTE PECYPCHU.

Mpe3 nocnegHwWTe roavHWU, naBaH-
Aynata npugobusa Bce No-ronsimMo NKOHO-
MUYecko 3HavyeHue B Cbpbus. NHTeH3uB-
HOTO U oTrnexpaHe 6naronpuaTcTBa pas-
BUTWETO Ha ronisim 6poii ouTonaToreHHn
bW, KOETO 3HauYUTesIHO HamasisiBa Ka-
4yecTBOTO, A06MBa M NPOABIKNTESTHOCTTA
Ha XMBOTa Ha pacTeHusita. HactosawoTto
uscnefBaHe vMMa 3a Ues ga npeacTasu
pesyntatu oT npeaBapuTenHun uscnensa-
HWUS Ha MuKononynayusaTa Ha 10 npo6bu ot
naBaHAynoBM pacTeHWs OT  pPas/iMyHu
mMecTa oT Cbpbus. N3cnegBaHm ca o6LLO
390 pacTutenHu 4yactu 1 ca n3onupaHu 8
pogpa  rvbu:  Alternaria,  Fusarium,
Phythophthora, Mucor, Sclerotinia,
Phomopsis, Phoma u Rhizoctonia. Mo
pacTteHusita, OT KOUTO Ca WU30/IMPaHN Ib-
6uTe, ca OTKPUTWU MakpOCKOMCKA BUAVMU
CYMNTOMMW Ha UHbeKUMATA.

Kntoyosu aymu:
MUKononynauyms

Lavandula,

yBO/[,

NaBaHgynata e egHa OT Hai-
U3BECTHNTE apoMaTHU U NeyvebHn GUKN.
Mpe3 nocnegHuTe roAvMHN OTIIEXAAHETO
Ha naBaHAyna 3HauMTesIHO ce paswuvpu B
Cbpbus 1 3aToBa MMa 3HauMTesHM 3aca-
JeHu nnowwy. Haii-uecTo ce oTrnexaga na-
BaHAuH (Lavandula hybrida). Hanocnegbk
naBaHfynara Bce MNoBeye ce K3Mnosn3sa
KaTo cypoBuHa BbB (hapmaleBTUyHaTa,
KO3MeTUYHaTa u xpaHuTenHata npomuLL-
NeHocT. M3nonssaHeto U HapacTsa, yBe-
NMyaBaiikm yectoTarta U MHTEH3MBHOCTTA
Ha NpoOM3BOACTBOTO Ha HacaxAeHuaTa.
YcnexbT ¥ peHTabunHocTTa Ha ToBa

essential oil, which is the most important
component of the plant as a whole.

Increased demand for medicinal
and aromatic plants has led to the
introduction of a large number of
medicinal species in plantation
production. By cultivating those plants,
larger quantities of raw materials of
uniform quality can be obtained, while,
also, significantly reducing the pressure
on natural resources.

In recent years, it has been noted
that lavender, as a crop, has gained
increasing economic importance in
Serbia. Due to the intensive cultivation of
lavender, it has been found that plants are
parasitized by a large number of
phytopathogenic fungi, which significantly
reduce the quality, yield and life span of
the plants. This research aims to present
the results of preliminary research of
mycopopulation of 10 samples of lavender
plant from different localities from Serbia.
A total of 390 plant parts were examined
and 8 genera of fungi were isolated:
Alternaria, Fusarium, Phytophthora,
Mucor, Sclerotinia, Phomopsis, Phoma,
and Rhizoctonia. Macroscopically visible
symptoms of the infection were found on
the plants from which the fungi were
isolated.

Key
mycopopulation

words: Lavandula,

INTRODUCTION

Lavender is one of the most famous
aromatic and medicinal herbs. In recent
years, lavender cultivation has expanded
significantly in Serbia and so there are
significant areas under plantations. Most
often it is the -cultivation of lavandin
(Lavandula hybrida). Recently, lavender is
increasingly used as a raw material in the
pharmaceutical, cosmetic and food
industries. Its utilization is on the rise,
increasing the frequency and intensity of
plantation production.

The success and profitability of this
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Npon3BOACTBO Hapen C ApPYroto, 3aBucwu
OT 3[paBHOTO CbCTOSIHWE HAa NOCeBUTE.
PacTteHusiTa, Kato BCWUYKM OCTaHanu, ca
aTakyBaHM OT MHOro6poiiHM napasutu
Nnpu YCNOBWUS Ha WHTEH3UBHO MPOWU3BO.4-
CTBO M OTIeXJaHe kato MOHOKyNnTypa. B
niTepatypaTa 4ecTto Cce cuuTa, e
naBaHgynarta e yctoiiuvMBa Ha 6o51ectu u
BpeAMTENN, KOETO He € NPaBUsIHO.

VHTeH3udmumpaHeTo Ha Hacaxge-
HMSATa 3a MPOM3BOACTBO Ha NleyebHu
pacTeHust 1 orpaHM4yaBaHeTO Ha ynoTpe-
6aTa Ha yHrMUMAN OoBeaoxa A0 TEXKM
OrHULLA, KakTo 6elle npu hy3apuiiHOTO
yBAIXBaHE W YepHMTe neTHa no 6ocuneka
B Wtanua (Garibaldi et al., 1997). Mpowus-
BOLCTBOTO OT HacaxXAeHus Ha neyebHu
pacTeHust HEeMUHYEMO Ce CbMNPOoBOXAa OT
rnosieata Ha HOBW NaTOreHu, a CbLyo U OT
Mo-UHTEH3MBHA MOsIBa Ha CbLUECTBYBALLY
natoreHn, ocobeHo Te3n C LUMPOK Crek-
Tbp OT rocTonpuemMHunum, kato Sclerotinia
sclerotiorum, Botrytis cinerea n
Rhizoctonia solani (Pavlovi¢ et al., 2012).
B MHOro cnyyam HaMumMeTo Ha rbbu
B/IMSie OMPEKTHO BBbPXY (POTOCUHTE3aTa,
KaTo Hamanssa Mpou3BOAUTESTHOCTTA,
0o6pasyBaHeToO M KayecTBOTO Ha BTOpUY-
HUTEe MeTabonutn. MaTtoreHHuTe MUKPO-
OpraHM3MM CbLo MoraT ga npouseexagar
pas/iMyHM BUAOBE TOKCUHM MO BpeEME Ha
naroreHesara, KOMTO MPOMEHSIT eCTECTBO-
TO Ha aKTUBHUTE BELLECTBA HA BTOPUYHU-
Te MeTabonmMTu u UHXMbmpaT TexHuTe
neyebHn ceoiictBa (Singh and Dubey,
2012). TbOWMYHUTE MHAIEKUMUM  CUHO
yBpexaar cekpeTopHaTa TbkaH W YCTU-
uara, kKoeTo BOAM [0 HamansBaHe Ha
KO/IMYEeCTBOTO Ha eTepuyHuTe Macna v ao
NPOMEHEH CbCTaB Ha NIeTIMBNTE MeTabo-
NNTHU  dpakumm B OONMHUTE pacTeHMUs
(Pavlovic et al., 2012).

Tbii KaTo He e nMasio cucTemaTuy-
HO npoyyBaHe Ha MukKpochbsiopata Ha
naBaHgynata oTrnexgaHa B Cbpbus,
nopagy HemHOTO PapMakoIorMYHO U UKO-
HOMWYECKO 3HA4yeHue, uenta Ha HacTos-
warta crtatus e ga npeacrasu npepgsa-
puUTesIHN pe3ynTatu OT Mukononynaumsata
Ha naeBaHAyna ¢ npounsxof ot Cbpbus.

production depends, among other, on the
health of the crop. These plants, like all
others, are exposed to attack by
numerous parasites under conditions of
intensive production and cultivation in
monoculture. It can often be found in the
literature that lavender is resistant to
diseases and pests, which is not correct.

The intensification of plantation
production of medicinal plants and the
limitation of the use of fungicides led to
severe outbreaks, as was the case with
fusarium wilting and black spots on basil
in Italy (Garibaldi et al., 1997).

Plantation production of medicinal plants
is inevitably accompanied by the
emergence of new pathogens, and also,
by more intense emergence of existing
pathogens, especially those with a wide
range of hosts, such as Sclerotinia
sclerotiorum, Botrytis cinerea, and
Rhizoctonia solani (Pavlovi¢ et al. 2012).
In many cases, the presence of fungi
directly  affects  photosynthesis by
reducing the productivity, formation and
the quality of the secondary metabolites.

Pathogenic microorganisms can also
produce different types of toxins during
pathogenesis, which alter the nature of
the active substances of the secondary
metabolites and inhibit the expression of
their medicinal properties (Singh and
Dubey, 2012). Fungal infections severely
damage secretory tissue and stomas,
resulting in a decrease of essential oils
amount and in the altered composition of
volatile metabolite fractions in diseased
plants (Pavlovi¢ et al., 2012).

Since there was no systematic
study of the microflora of lavender
cultivated in Serbia, due to its
pharmacological and economic
importance, the aim of this paper is to
present preliminary results of
mycopopulation on lavender originating
from Serbia.
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N3cnegsaHn ca o6buwo 390 pactu-
TENHW 4YacTu U ca wusonupaHu 8 popa
doutonaToreHHn rbom: Alternaria, Fusarium,
Phytophthora, Mucor, Sclerotinia, Phoma,
Phomopsis 1 Rhizoctonia. Monyyennte
pesynTtatu nokasear, Ye pacTeHusita oT
naBaHAyna ca 4YyBCTBMTE/IHW KbM [O/ISAM
6poin chutonaToreHHn rLbm, KouTo morart
Ja oKaxaT 3HauuTeneH edekt Bbpxy
HamasnsBaHe Ha [o6uMBa 1N KayecTBoTO.

MATEPWNAN N METO4WA

3a nscneaBaHe Ha MuKononynaymm
ca B3eTu npobu ot 10 pacTteHus naBaH-
Ayna oT pasIMyHn MEeCTOMOJIOXKEHUA B
Cbpbusa. lMpobute ca cbbOpaHn Mexay
Main un tonu 2017 r. B MeCcTHOCTUTE
TamHaAHuka 1, 2, Tnorokosay, 1, 2, 3 u
Kanapyya 1, 2 (o6nact [upoT) wu
KauapeBo 1, 2, 3 (o6nacTt HOxeH baHar).

YacTu OT pacTeHus BHUMATENHO ce
usMmBaTt nog Tevawa Boga. Cnep v3mu-
BaHe YyacTuTe Ha CTbO/I0TO N KOPEHUTE ce
Hapsa3Bar Ha napyeHua c pasmep 0,5-1
cm. lMpuroTBeHMTe Npo6M OT KOPEHU WU
cTbbna ce ae3vHgekumpar ¢ 96% eTaHon
3a 10 cekyHaM u ¢ 1% HaTpueB Xuno-
xnoput (NaOCIl) B npogbmkeHne Ha 1
MUHYTa U cfnef ToBa ce npomusBaT Tpu
NbTM B CTEpWIHa AecTuanpaHa Bofja.
Cnep ToBa ce mM3cyllaBaT Ha CcTepuiHa
PUATbPHA XapTust U ce MOCTaBAT BbpXy
cpepga OT KapToheHo-AeKCTpo3eH arap
(PDA) cbc cTtpenTtomMuumH. MeT napyeta
OT pacTUTESIHUTE 4YacTu (KOPEeHU M CTbO-
/10) ca nNocTaBeHM BCska B neTpuesn 6to-
Ja B yeTupu noBTOpeHus. MNocTaBeHn ca
B TepmocTaTt npn 25°C 3a 12 4. CBeT/u-
Ha/l2 4. TbMHMHA. HabnogeHusta ce us-
BbPLUBAT Ha BCekM 3 AHW, a no-ronsgmara
yacT OT npobute OT mMuuen ca paspabo-
TeHn Ao 14 gHu. Pa3paboTeHnsT muuen e
npeHeceH B HoB PDA cy6cTpar u cneg
NMbpBOHAYa/IHO HapacTBaHe BbpxoBaTta
yacT Ha Muuesna e nocsata oTHoBo B PDA.

MMWKPOCKOMNCKOTO  n3cnefBaHe e
M3BBPLUEHO C MOMOLLTA Ha MMKPOCKOMNW
Olympus CX31. Mopcho/siorMyHoTO MAEH-
TMrumMpaHe Ha poja e W3BbLPLUEHO C
nomMoLyTa Ha cTaH4apTeH K/Hou.

A total of 390 plant parts were
examined and 8 genera of
phytopathogenic fungi were isolated:
Alternaria, Fusarium, Phytophthora, Mucor,
Sclerotinia, Phoma, Phomopsis and
Rhizoctonia. The results obtained indicate
that lavender plants are sensitive to a
large number of phytopathogenic fungi,
which can have a significant effect on
reducing the yield and quality of lavender.

MATERIAL AND METHODS

For the study of mycopopulations,
samples of 10 lavender plant were taken
from different localities in Serbia. The
samples were collected between May and
Jul 2017 at the localities Tamnjanical, 2,
Glogovac 1, 2, 3 and Kaparica 1, 2 (Pirot
district) and Kacarevo 1, 2, 3 (South
Banat District).

Parts of plants are carefully washed
under running water. After washing, the
parts of stem and roots are cut to piece of
0.5-1 cm in size. Prepared samples of
roots and stems were disinfected with
96% ethanol for 10 seconds and with 1%
sodium hypochlorite (NaOCI) for 1 minute
and then washed three times in sterile
distilled water.

They were then dried on sterile filter paper
and placed on potato dextrose agar
medium (PDA) with streptomycin. Five
pieces of the plant parts (roots and stem)
were placed each in Petri dishes in four
replications. They were kept in a
thermostat at 25°C in 12 h light/12 h night
regime. The observations were performed
every 3 days, and the majority of
mycelium samples were developed up to
14 days. Developed mycelia were
screened to a new PDA substrate and,
after an initial grow, the peak part of the
mycelium was reseeded on PDA again.

Microscopic  examination  was
performed using microscopes Olympus
CX31. Morphological identification of fungi
to the genus was carried out using a
standard key.
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M3uncnaea ce Mo yecrtotara Ha
nsonupaHe B % no cgopmynata Vrandecic¢
et al. (2011):

Bpoii cermeHTH, ChabpXaly rb6VUYHN BIUAOBE

Calculated by the frequency of
isolation in % according to the formula
Vrandeci¢ et al. (2011):

(%) YecTOoTa Ha nsonaumsa =

Number of segments containing the fungal species

x 100

O6L, 6poit cermMeHTW, U3NON3BaHW B U301aums

(%) Isolation frequency =

PE3YNITATA

O6wo 390 pacTuTenHM 4yacTm ca
u3cnefBaHn B HACTOALWOTO NpoyYBaHe Ha
MUKOMOMNynauusTa Ha  slaBaHay/n0BU
pacteHuns (Ta6nuua 1). CumnTomuTe Mo
cTbbnata MM ca ACHO WK3paseHu noj
chopmarta Ha HEKPOTUYHM NETHA W Ne3nn.
OT Tesun pacTeHus ca M30/mpaHn rom ot
ponose Alternaria u Mucor. Mo nogo6eH
HauyMH npu ronam Opoli pacTeHus ce
HabnwgaBa HeKpo3a Ha KopeHoBaTa
wuiika C Ha/amume Ha 651 Bb3AylleH
MULlen B AoJsiHaTa TpeTuHa Ha CcTb6/10To.
66K oT poa Sclerotinia ca n3onupaHn ot
Te3n pacteHus. Fonsam 6poili pacTeHus
nokassaT YepHW NNOAHU Tena-nNUKHUAUN
no nucratra wn cTbbnara, kouto ca
naeHTuduLmMpaHn kato r.om ot pogose
Phomopsis n Phoma.

Mo KopeHoBaTa cucTeMa Ha pacTe-
HUATa ca HanLe CUMNTOMY Ha cBeT/ia A0
TbMHOKasBa Hekposa 1 OT Te3u pacTe-
HUA ca u30/MpaHn rebu OT pogoseTe
Fusarium (durypa 1), Phytophthora un
Rhizoctonia. ima n pasnuka B yectotarta
Ha M30/MpaHe Ha rbbuTe mexay MecT-
HocTu Kauapeso 1, 2. 3 (o6nact HOxeH
BaHar), kbaeto Phomopsis, Phytophthora
1 Fusarium ca 130/MpaHn B MHOrO BMCOK
NMPOLEHT B cpaBHeHne ¢ TamMHAHMKa 1, 2,
norosay, 1, 2, 3 n Kanapuua 1, 2 (o6nact
MupoT) , KbAEeTo NO-4ecTo ce u3onupar
rb6u ot popose Alternaria, Rhizoctonia,
Fusarium 1 Phoma. MonyyeHute pesyn-
TaTu nokassar, Ye nasaHgynara e nogar-
NIBa Ha HanajgeHue oT ronam 6poit dunto-
naToreHHU rbou, KOETO MOXE 3HAYUTESTHO
Ja Hamanu fobusa n kauecTsoTo U.

x 100

Total number of segments used in the isolation

RESULTS

A total of 390 plant parts were
inspected in this study of mycopopulation
of lavender plants (Table 1). On all plants
from which the fungi were isolated, the
symptoms on the stems were clearly
expressed in the form of necrotic spots
and lesions. Fungi from the genera
Alternaria and Mucor were isolated from
these plants. Similarly, in a large number
of plants, necrosis was observed on the
root neck with the presence of a white airy
mycelium in the lower third of the stem.
Fungi of the genus Sclerotinia were
isolated from those plants. A large
number of plants displayed black fruiting
bodies-pycnids on leaves and stems,
which have been identified as fungi from
genera Phomopsis and Phoma.

Symptoms of light to dark brown
necrosis were present on the root system
of the plants and fungi from the genera
Fusarium (Figure 1), Phytophthora and
Rhizoctonia were isolated from those
plants. There was, also, a difference in
the frequency of isolation of fungi between
the site Kacharevo 1, 2. 3 (South Banat
District), where Phomopsis, Phytophthora
and Fusarium fungi were isolated in a very
high percentage compared to the sites of
Tamnjanica 1, 2, Glogovac 1, 2, 3 and
Kaparica 1, 2 (Pirot district), where fungi
from the genera Alternaria, Rhizoctonia,
Fusarium and Phoma were more frequently
isolated. The obtained results indicate that
lavender is susceptible to attack by a large
number of phytopathogenic fungi which can
significantly reduce its yield and quality.
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Ta6r||/|u,a 1. YecToTa Ha rMbOHMUTE 3ab60ns1BaHUA n3osmpaHn no JsiaBaHaysnata B

Cbpbus

Table 1. Frequency of fungal isolation on lavandula diseases in Serbia

0,
Number of samples Bug ro6u- (%) YecTtoTa Ha Bug ro6u- Llecgc?T)a hal
Paiion/Region PacT.vacT- |PacT.4acT- CcTbO6/0 n3onauus KOpeH M30naLms
9 cTBb10 KOpeH  |Fungi species - Isolation Fungi species-| Isol at:-é) n
Plant part- | Plant part- stem frequency root frequenc
stem root quency
20 20 Phoma sp. 25 Rhizoctonia 45
TamHsAHMKa/Tamnjanica 1 Phomopsis sp. 35 Sp. 55
Alternaria sp. 40 Fusarium sp.
20 20 Phoma sp. 35 Fusarium sp
. Phomopsis sp. 25 ; 65
TamHaHuka/Tamnjanica 2 Alternaria sp. 25 z’hytophthora 35
Mucor sp. 10 p-
20 20 Sclerotinia sp. 35 Rhizoctonia
norosau/Glogovac 1 Alternaria sp. 45 s 90
Phoma sp. 20 p-
20 20 Sclerotinia sp. 20 Rhizoctonia
norosau/Glogovac 2 Phoma sp. 75 s 80
Mucor sp. 5 p-
20 20 Sclerotinia sp. 30 )
norosau/Glogovac 3 Phoma sp. 70 Fusarium sp. 80
. 20 20 Alternaria sp. 75 Phytophthora
Kanapuua/Kaparica 1 Sclerotinia sp. 25 Sp. 80
. 20 20 Alternaria sp. 60 Phytophthora
Kanapuua/Kaparica 2 Phoma sp. 20 sp. 90
< 20 20 Phomopsis sp. 60 Phytophthora
Kauapeso/Kacarevo 1 Alternaria sp. 20 sp. 85
20 20 Phomopsis sp. 65 Fusarium sp. 65
Kauapeso/Kacarevo 2 Alternaria sp. 35 Phytophthora 35
sp.
Kauapeso/Kacarevo 3 20 20 Phomopsis sp. 100 [Fusarium sp. 100

dur. 1. CumntomMm OT Fusarium npu pacTeHusa oT naBaHayna
Fig. 1. Symptoms from Fusarium on lavender plants

OBCBbXOAHE

Mpe3 toHn 2017 r. B gBe obnactu
(o6nact MupoT n paiioH KOxeH BaHar), B
oTrnexga nasaHayna
HabngaBaHNn CUMNTOMW Ha YBSIXBaHE U

KOUTO Ce

DISCUSSION

During June 2017, two areas where
lavender was cultivated (Pirot district and

ca | South Banat District), symptoms of wilting
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Mb/IHO 3arHWBaHe Ha pacTeHusTa. bou
oT popgoBe Fusarium, Rhizoctonia wn
Phytophthora ca u3onupaHu oT KOpeHo-
Barta TbKaH.

YcTaHOBEHO € CblWo, 4Ye T0MaMm
6poil pacTeHns OT naBaHAy/na NPOMEHAT
uBeTa Ha ctbbnara M CTpaHWYHWUTE UM
pasknoHeHusi. Bbpxy usbeneHute vactu
ca HabnwgaBaHM 4YepHW NaogHu Tena -
NUKHUAW, 3a KOWUTO € YCTaHOBEHO, 4e
npuHagnexar KbM pogoBe Phomopsis n
Phoma. Cumntomn nop, popmarta Ha Hek-
pPOTMYHM NeTHa Cblo ca HabnwgasaHu
npu peavua pacteHus, OT KOUTO ca U30-
nmpaHu rebu ot pog Alternaria. Ha6nto-
[JaBa ce pasfvka B yectoTara Ha u3onu-
paHe Ha onpegeneHn popose uUTo-
napToreHHn rbbu, kakTo B msonartute ot
paiioHa Ha upoT, Taka n B n3onatute ¢
npou3sxog ot KOxeH baHar.

Mpu pacTeHnms c npousxoq oOT
OxeH BbaHaT popgoBete Phomopsis u
Phytophthora ca wu3onupaHn no-yecTo.
Cobuo Taka pogose Alternaria, Sclerotinia,
Phoma, Rhizoctonia ca no-yecto u3sonu-
paHu npu pacteHus oT MUPOTCKM painoH.
LUlo ce oTHacs o octaHanute ABa poja,
nsonupaHyn mutonaTtoreHHn rbm ot pos
Fusarium npucbcTBaT BbB BCUYKM aHau-
3upaHun npobu, a ot pog Mucor ca npeg-
CTaBeHW B NO-MasTbK MPOLEHT B ABE Npobu
(TnoroBay, 2-5% u TamHsiHMKa 2-10%).
Bbnpekn 4ye dutonaToreHHUTe rvbu He
ca 6unun 3HauYMMm BbB UTONATO0TNYHUSA
CMWCBJI, BXHO € fa ce B3eMe npeasus
TAXHOTO MPUCBLCTBME, Tbi KaTo Te moraT
Ja Bfowar KayecTBOTO Ha JsiaBaHAyno-
BUTE NMPOAYKTU, ako NlaBaHAy/10BUTE pac-
TEeHWs ce 13non3eart Npean TEXHO0rMYHa
obpaboTka.

Pavlovi¢ et al. (2012) nocouBart, 4e
Hali-pa3npocTpaHeHMAT BUA, doutonatoreH
B CeEMeHaTa Ha NeyebHn pacTeHus kaTo
neyebHa pyxa, exuHaues, XbAT KaHTa-
PUOH W TrpagvHckym 4Yail e Alternaria
alternata, KOATO BMHarM MpuUcCbCTBa B
ceMeHaTa BbB BUCOK MPOLEHT, B HSAKOU
rogvHu gopw Haz 60%.

MpOUEHTBLT HA 3aMbpCEHUTE CEMeE-
Ha Bapumpa oT 5% pgo 69%. CpegHo

two-year-old Lavandula x intermedia
plants. Fungi from genera Fusarium,
Rhizoctonia and Phytophthora were
isolated from root tissue.

A large number of lavender plants
were, also, found to change the colour of
their stems and lateral branches. On the
bleached parts, black fruiting bodies -
pycnids, were observed, which were
found to belong to the genera Phomopsis
and Phoma. Symptoms in the form of
necrotic spots were, also, observed in a
number of plants from which fungi of the
genus Alternaria were isolated. In these
studies, a difference in the frequency of
isolation of certain genera of phyto-
partogenic fungi was observed in both
isolates from the Pirot district and isolates
originating in the South Banat District.

It has been observed that in plants
originating in the South Banat District,
fungi of the genus Phomopsis and
Phytophthora were isolated more frequently.
Also, genera Alternaria, Sclerotinia, Phoma,
Rhizoctonia were more frequently isolated
from plants from the Pirot district. As for
the remaining two genera, isolated
phytopathogenic fungi of the genus
Fusarium were present in all analyzed
samples, and fungi of the genus Mucor
were represented in a smaller percentage
in two samples (Glogovac 2-5% and
Tamnjanica 2-10%). Although phyto-
pathological fungi were not significant in the
phytopathological sense, it is important to
take into account their presence, as they
can impair the quality of products made from
lavender plants if lavender plants are
used before technological processing.

Pavlovi¢ et al. (2012) stated that
the most common  species  of
phytopathogenic fungus on the seed of
medicinal plants of marsh-mallow,
echinacea, St John's wort and sage was
Alternaria alternata, which is always
present in the seed in high percentage, in
some years even over 60%.

The percentage of contaminated

seeds ranged from 5% to 69%. On
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MPOLEHTLT Ha 3apaseHute oT Fusarium
cemeHa e 17.2% un Bapupa ot 2.5% po
29% B 3aBMCUMOCT OT FOCTOMPUEMHMKA U
rogvHata. o cbwusa HaunH cegem Buaa
rb6m ot pon Fusarium (F. graminearum,
F. oxysporum, F. proliferatum, F.
semitectum, F. solani, F. subglutinans n
F. verticilioides) n eguH ot popg Sclerotinia
(n30nMpaH) ca 1M3oaMpaHn BbPXY KOPEHW-
Te Ha m3crnegBaHuTe edebHM pacTeHus.
S. sclerotiorum) (Pavlovi¢ et al., 2012).

MukononynaumsaTa Ha XbAta TUH-
TaBa (Gentiana lutea L.), oTrnexgaHa B
HacaxgeHus, e npoydeHa npe3 2008 wu
2009 r. B Cbpbusi (PavloviC et al., 2011).
B cemeHata ca perucrpupaHv YyeTvpuHa-
jeceT Buga rbbwu, OT KOUTO neT ca
natoreHHn. Hali-yecto cpelaHusaT Bug e
Alternaria alternata (72-74%). BugoseTe
oT pog Fusarium (F. oxysporum, F. solani
n F. equiseti) npucbcTBaT B MasTbK
npoueHT (2-6%). Te3n BnaoBe, Kakto n F.
verticillioides ca u3onupaHu OT KOpPeEH, a
Fusarium sp. e u3onuMpaH OT LBETOBE.
Alternaria alternate, Epicoccum purpurescens,
Phoma sp. n Alternaria sp. 4ecTo npucbC-
TBaT Mo nuctata u ctbbnata (PavloviC et
al., 2011). Pavlovi¢ et al. (2009) nscneg-
BaT MuKoMonyauusta Ha cnegHuTe Bu-
poBe: nedebHa pyxa (Althea officinalis),
exvHaues  (Echinacea  purpurea u
Echinacea angustifolia), >XbNT kaHTapyvoH
(Hypericum perforatum) v rpaguHckn yaii
(Hypericum perforatum). OT pacTeHus c
pas/iMyHM CUMNTOMM Ha 3a6onsBaHuA ca
nonyyeHn Hag 200 m3onata Ha dutona-
ToreHu. Mukononynayusita Ha TecTMpaHu-
Te pacTeHus ce cbCTOM OT peguua napa-
3UTHM M canpogUTHM NaToreHu. YcTaHo-
BEHO €, Ye Hail-ronemusaT 6poi nlonatu
npvHagnexyn KbM MNaTOreHHWTe pogoBe
Fusarium (F. oxysporum, F. proliferatum,
F. semitectum, F. verticillioides, F. equiseti,
F. arthrosporoides, F. avenaceum, F.
graminearum , E. angustifolia, F. solani, F.
sporotrichioides un F. subglutinans) n
Sclerotinia sclerotiorum (Pavlovi¢ et al.,
2009).

B XwbpBaTtusa, VrandeCic et al.
(2011), yctaHoBaABaT CUMNTOMWU Ha YBAX-

average, the percentage of infected seeds
with Fusarium species was 17.2% and
ranged from 2.5% to 29% depending on
the host and year. Likewise, seven species
of fungi of the genus Fusarium (F.
graminearum, F. oxysporum, F. proliferatum,
F. semitectum, F. solani, F. subglutinans
and F. verticilioides) and one of the genus
Sclerotinia (isolated) were isolated on
roots of the investigated medicinal plants.
S. sclerotiorum) (Pavlovi¢ et al., 2012).

Mycopopulation of yellow gentian
(Gentiana lutea L.) growing in plantations
was studied in 2008 and 2009 in Serbia
(Pavlovi¢ et al., 2011). Fourteen species
of fungi were registered at seed, out of
which five were pathogenic. The most
common species was Alternaria alternata
(72-74 %). Species of the genus Fusarium
(F. oxysporum, F. solani and F. equiseti)
were present in a small percentage (2-6
%). These species, as well as F.
verticillioides, were isolated from root, and
Fusarium sp. was isolated from the
flowers. Alternaria alternate, Epicoccum
purpurescens, Phoma sp. and Alternaria
sp. were regularly present on the leaves
and stems (Pavlovic et al, 2011).
Pavlovi¢ et al. (2009) investigates the
mycopopulation of the following species:
marshmallow (Althea officinalis),
coneflower (Echinacea purpurea and
Echinacea angustifolia), St. John's wort
(Hypericum perforatum) and garden sage
(Salvia officinalis). From plants with
different symptoms of diseases over 200
isolates of phytopathogens was obtained.
Mycopopulation of tested plants consists
of a number of parasitic and saprophytic
pathogens. It was concluded that the
biggest number of isolates belongs to the
pathogenic genera Fusarium (F. oxysporum,
F. proliferatum, F. semitectum, F.
verticillioides, F. equiseti, F. arthrosporoides,
F. avenaceum, F. graminearum, E.
angustifolia, F. solani, F. sporotrichioides
and F. subglutinans) and Sclerotinia
sclerotiorum (Pavlovi¢ et al., 2009).

In Croatia, Vrandeci¢ et al. (2011),
two-year-old Lavandula x intermedia
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BaHe ¥ MbJ/IHO 3arHMBaHe Ha ABEroAuLLIHM
pacTeHuns oT Lavandula x intermedia. OT
KOpeHoBaTa cucTema Ha Te3u pacTeHus e
usonupaH Fusarium sp. Hakou nasaHAy-
JI0BM pacTeHus ca nokasasin fnpomsHa B
uBeta Ha cTbbnara U CTpaHu4yHuTe pas-
KOHeHUs nog dpopmarta Ha obe3uBeTeHu
WU YepHW nnaogHu dopmu (NUKHKUAW), 3a
KOUTO € YCTaHOBEHO, uYe npuHagnexar
KbM pog Phomopsis.

Cwbuo Taka, VrandeCic et al. (2010)
ca mnsonupann Phomopsis sp. oT pacTe-
H1a Ha A. millefolium, no kouTo HAMa BK-
VMU CUMMNTOMWU Ha WHpekuus. ColumTe
aBToOpM TBBLPAAT, 4e rbbu OoT pof
Phomopsis cbwo ca wu3onuMpaHu ot
pacteHuns A. millefolium, konto nposiBasat
XapakTepHu cumntTomu 3a Phomopsis.

Nakova (2011) B Bbnrapus ot 2008
fo 2009 r. m3onupa rbbu oT poaose
Phomopsis, Phoma, Septoria, Phytophthora,
Alternaria, Fusarium un Botrytis Bbpxy
cTb6/1a, OCHOBAaTa Ha K/IOHWTE U NucTaTa
OT 60/IHUTE flaBaHAYNOBU PaCTUTESTHU
yactn (Lavandula officinalis). Bb3 ocHoBa
Ha mopdosornyHmuTe 6enesn ca UaeHTu-
uuupaHn cnegHute Buagose: Phoma
lavandulae, Septoria lavandulae, Phomopsis
lavandulae (Gabotto) Cif. & Vegni u
Phytophthora nicotianae Breda de Haan
cuH.  Phytophthora parasitica (Dastur,
1913). Phomopsis lavandulae e nsonupax
OoT cTbba M nncTta CbC CMBKaB LBAT.
Nakova (2011) cuuTta, 4ye 3abonssBaHeTo C
Phoma lavandulae n Septoria lavandulae
€ Mo-BpefHoO B C/ydYaun Ha MHGEeKuus B
ocHoBata. Cbulo Taka, Nakova (2011)
oT6ensAsBa, Ye naBaHAyNoBUTE pacTeHus,
3apaseHn C npurop, umar HopmasieH
pactex, HO CbWO Taka 3asdBsABar, e
3apaseHnTe pacTeHus Umar CUMMNTOMMU
nog, choopmarta Ha MasHu NeTHa B gosiHaTa
TpeTuHa Ha CcTbb6s0T0. Fusarium 1
Botrytis cbLy0 ca M30/mMpaHn OT 3apaseHu
KopeHu oT nasaHayna (Nakova, 2011).

Orlikowski and Valjuskaite (2007)
otkpmaT Phytophthora cinnamomi B
Monwa kato naToreH no nasaHaynara u B
JOMbNHEHNE KbM Mpuropa, Te CbLo
3abenasear v BuAa Botrytis cinerea,

plants showed symptoms of wilting and
complete decay of the plants. Fusarium
sp. was isolated from the root system of
those plants. While some lavender plants
have shown a change in the colour of
stems and the lateral branches in the form
of bleaching and black fruiting forms
(pycnids) have been observed on those
parts, which have been found to belong to
the genus Phomopsis.

Also, Vrandeci¢ et al. (2010) have
isolated Phomopsis sp. from plants of A.
millefolium on which there were no visible
symptoms of infection. The same authors
state that fungi of the genus Phomopsis
were also isolated from A. millefolium
plants that showed typical symptoms for
Phomopsis.

Nakova (2011) in Bulgaria from
2008 to 2009 isolated the fungi of genera
Phomopsis, Phoma, Septoria, Phytophthora,
Alternaria, Fusarium and Botrytis on
stems, base of branches and leaves from
diseased lavender plant parts (Lavandula
officinalis). Based on the morphological
traits, the following species were identified:
Phoma lavandulae, Septoria lavandulae,
Phomopsis lavandulae (Gabotto) Cif. &
Vegni and Phytophthora nicotianae Breda
de Haan, son. Phytophthora parasitica
(Dastur, 1913). Phomopsis lavandulae
was isolated from stems and leaves that
were grayish in colour. Nakova (2011)
stated that the disease was more harmful
in cases of joint infection with Phoma
lavandulae and Septoria lavandulae.
Also, Nakova (2011) notes that lavender
plants infected with blight had normal
growth, but also stated that infected plants
had symptoms in the form of oily spots in
the lower third of the stem. Fusarium and
Botrytis fungi were, also, isolated from
infected lavender roots (Nakova, 2011).

Orlikowski and Valjuskaite (2007)
found Phytophthora cinnamomi in Poland
as a pathogen in lavender and, in addition
to blight, they also noted species Botrytis
cinerea, Fusarium spp. and Sclerotinia
sclerotiorum.
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Fusarium spp. u Sclerotinia sclerotiorum.
Phytophthora sp. e wusonupaH ot
KOpeHn 1 6a3asiHn CTBOJIOBU /ie3nn Ha
100% oT 3acerHatuTe pacTeHus crnopej
Alvares et al. (2007) B VicnaHus.
HacTtoswara crtatusa npeacrass
npegBapuTenHy pesyntatu OT Npoy4yBaHe
Ha MuKoMmonyfauusita Ha naesaHgyna ot
10 mecTononoxexvus B Cbpbus. JlaBaH-
Aynata npugo6rsa Bce No-rofisiMo 3Hadve-
HME Yy Hac KaTo Ky/lTYpHO pacTeHue.
n3CNeABaHETO € Hayao Ha Mo-Us/I0OCTHO
u3yyaBaHe Ha putTonaToreHHuTe rbom no
naBaHgynata. Llenta Ha HacToswara
cTaTna e Ja onpegenu outonatoreHHmTe
rbOm No naeaHAynarta 3a No-siCHO pas3bu-
paHe Ha npobnemute (M34e3BaHe Ha
pacTteHusiTa, HamasneH fobus, BNoWasaHe
Ha Ka4yecTBOTO W Ap.), KOUTO Bb3HUKBAT
OT Ha/IMYMETO Ha PUTONATOTEHHWN MbOMN.

N3BOAN
CuctemaTnyHo TpsibBa pga ce
M3BbPLIBA 34paBEH  KOHTPO/A  BbPXY

naBaHaynata, Tbli kaTo ce o4yaksa, 4e C
yBe/iMyaBaHe Ha naowuTte, BbpPXY KOWUTO
ce oTrnexga ,npobaeMbT C HA/IMUMETO Ha
rb6UYHM BUAOBE B NOMIETO ¥ MO BpEMeE Ha
CbXpaHeHue Lie cTaHe No-roNsm.

Mpu un3cnegsaHe Ha mukononyna-
uMaTa Ha faBaHOynNoBUTE pacTeHus ca
uscneasaHn o6wo 390 pacTuUTenHu
yacTu, OT KOWTO ca K30/vpaHn 8 popja:
Alternaria, Fusarium, Phytophthora,
Mucor, Sclerotinia, Phoma, Phomopsis 1
Rhizoctonia.

Phytophthora sp. was isolated from
roots and basal stem lesions on 100% of
the affected plants Alvares et al. (2007) in
Spain.

This paper presents the preliminary
results of a study of lavender
mycopopulation from 10 localities from
Serbia. Lavender is gaining increasing
importance in our country as a cultivated
crop. This paper is the beginning of a
more comprehensive study of
phytopatogenic fungi on lavender. The
aim of this paper is to determine the
phytopathogenic fungi on lavender for a
clearer understanding of the problems
(plant  extinction, diminished vyields,
deterioration of quality, etc.) that arise
from the presence of phytopathogenic
fungi on lavender.

CONCLUSIONS

Health control of the lavender plant
should be carried out systematically, since
it is expected that by increasing the areas
on which lavender is grown, the problem
of the presence of fungal species in the
field and during storage will become
greater.

In mycopopulation  study  of
lavender plants, a total of 390 plant parts
were examined, from which 8 genera of
fungi were isolated: Alternaria, Fusarium,
Phytophthora, Mucor, Sclerotinia, Phoma,
Phomopsis and Rhizoctonia.
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PE3OME

Llenta Ha TOBa npoyyBaHe 6Gelue
Ja ce onpefenu BWSAHMETO Ha Topa
J,AHALIES CMEWNC* Bbpxy Npou3sBoau-
TeNHocTTa Ha MacnogaliHata po3a (Rosa
damascena Mill) n kauectTBeHuTe nokasa-
Te Ha MNOJIYyYEeHOTO pPO30BO Macno.
EkcnepMmeHTBbT OGelle UM3BbPLIEH Ha
onuTtHOTO nosne Ha PEMK, rp. KasaHnbk
B nepmoga 2015-2017 r. O6eKkT Ha u3-
cnefBaHETO e HacaxeHue oT Mmacnogali-
Ha po3a CbC copToBeTe ,AHUHA" U
LENenHa", otrnexgaHn BbPXY W3NYKEHU
ropcky noysu. [lpunaraHeto Ha Top
JAHALIES CMEWC* Boan [0 ysBenuua-
BaHe Ha macaTa M AvameTbpa Ha LBeTa
Ha macnogaiHaTa po3a. Crieg TpeTupaHe
¢ ,MAHALIEA CMNENC* fo6uBbLT Ha LBAT
OT MacnofaiiHata po3a HapacTBa CbC
17,5% 3a copt ,AHnHa" n ¢ 18,5% 3a copt
.EneiiHa“. KonmyecTBoTo po30BO Macho,
noslydeHo cnep npuiaraHe Ha IUCTHUA
Top, ce e yBenuunno ¢ 58% 3a copt
LSAHMHA" 1 ¢ 34,7% 3a copT ,EneliHa“.

KntovoBn  gymn:  macnogaiiHa
po3a, NMMCTEH Top

SUMMARY

The aim of this study was to
determine the effect of ,PANACEA
SPACE" fertilizer on the productivity of the
oil bearing rose (Rosa damascena Mill)
and the quality of the rose oil obtained.
The experiment was performed on the
experimental field of IREMK, Kazanlak in
the period 2015-2017. The object of the
study is a plantation of oil bearing rose
with varieties ,Yanina” and ,Eleina”,
grown on leached forest soils. The
application of ,PANACEA SPACE"
fertilizer leads to an increase in the mass
and diameter of the blossom of the oil
bearing rose. After treatment with
PANACEA SPACE, the yield of blossom
of oil bearing rose increased by 17.5% for
the ,Yanina“ variety and by 18.5% for the
.Eleina“ variety. The amount of rose oil
obtained after the application of foliar
fertilizer increased by 58% for the variety
.Yanina” and by 34.7% for the variety
"Eleina".

Key words: oil bearing rose, foliar
fertilizer
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YBO/,

Mpon3BoACTBOTO Ha MacnogaliHa
po3sa e TpaguunoHHo 3a bbarapusa. Mac-
nogaiiHata po3a (Rosa damascena Mill.)
€ KynTypa C nNpuopuTeTHO MKOHOMMUYECKO
3HayeHne 3a cTpaHaTa. KnumatunyHuute
ycnosus B Bbarapusa ca 61aronpustHu 3a
noslyyaBaHe Ha BMCOKM AOOUBM N Kayec-
TBEHO PO30BO Mac/10. OCBEH TOBa Hacax-
JeHnsTa OT MacnogaiHa posa (Rosa
damascena Mill.) 6uxa mornn ga umart u
nNpoTMBOEPO3NOHHM hyHKUuMK (Kovacheva
et al., 2010).

Lambev (2011) nocoyBa B cCBOe
npoyysaHe, 4ye AOMb/HUTENHOTO XpaHeHe
B/Msie BbPXY hOpPMUPaAHETO Ha Xpactute
W cunata Ha BeretaTuBHUS  pacTex.
Ynotpebata Ha Humus Life Universal B
po3sa ot 300 ml/da ponpuHaca 3a 7% Ao
11% yBenuyeHue Ha [O6GUBUTE OT po3a.

MacnogaiiHata po3a pearvpa MHo-
ro obpe Ha opraHNMYHO-MUHEPASTHO TOpe-
He (Mineva and Nedkov, 2016). MN3non-
3BaHeTO Ha opraHuyeH Top Siapton B
posa 350 ml/da, yBennuyaBa pobuBa Ha
po30B UBAT C 27,7% npu YycnoBus Ha
HanosBaHe M c 23,8% nMpu HEMNOJIMBHNA
ycnoBus. MpuoXeH B Tasn Ao3a, npenapa-
TbT BAUSIE BbPXY CUHTE3a Ha MO-rO/IAMO
KO/IMYECTBO PO30BO Mac/io B LBeTa Ha
mMacnofanHata posa. YBeSIMYEHUeTo e
28,2%.

EchbekTMBHOCTTA Ha NPOU3BOACTBO-
TO € CBbp3aHa C npwnaraHeto Ha
NoAXOAALLUN CbBPEMEHHU arpoTEXHNYECKN
noaxoau npu OTrNexAaHeTo Ha macrio-
fanHa po3a (Rosa damascena Mill.). Mpa-
BW/IHATa arpoTeXHOMNOMMA € rapaHumsa 3a
nosyyaBaHe Ha cneuuduyeH cbCTaB Ha
pPO30BOTO Macsio M aBTEHTMYEH apomart
Ha po3a. Bcuuko ToBa Bk/OUBa 06paboT-
BaHe Ha noysara, o6paboTka ¢ nectuym-
OV N MexaHu3aumss Ha TeXHONOrMYHUA
npouec, Koeto e OT 0ocobeHa BaXHOCT
(Bozhkov et al., 2017; Mihov et al., 2017).

MpunaraHeTo npe3 BereTauuoHHUSA
nepuog Ha noaxpaHBaHe Ha KynTypute e
npo6siemM, KOMTO ce npoy4ysa OT peguua
uscnegosatenu, paboTewm npu pasany-
HU KynTypu. M3nonsBaHeTo Ha JIMCTHU

INTRODUCTION

The production of oil bearing rose is
traditional for Bulgaria. The oil bearing
rose (Rosa damascena Mill.) is a crop of
priority economic importance for the
country. The climatic conditions in
Bulgaria are favourable for obtaining high
yields and quality rose oil. In addition, oll
rose plantations (Rosa damascena Mill.)
could also have anti-erosion functions
(Kovacheva et al., 2010).

Lambev (2011) points out in his
study that supplementary nutrition affects
the formation of shrubs and the strength
of vegetative growth. The use of Humus
Life Universal at a dose of 300 ml/da
contributes to 7% to 11% increase in rose
yields.

The oil bearing rose responds very
well  to organic-mineral fertilization
(Mineva and Nedkov, 2016). The use of
Siapton organic fertilizer at a dose of 350
ml / da increases the yield of rose blosom
by 27.7% under irrigation conditions and
by 23.8% under non-irrigated conditions.
Applied at this dose, the preparation
affects the synthesis of a larger amount of
rose oil in the blossom of the oil bearing
rose. The increase is 28.2%.

The efficiency of production is
related to the application of appropriate
modern agrotechnical approaches in the
cultivation of oil bearing rose (Rosa
damascena Mill.). The correct
agrotechnology is a guarantee for
obtaining a specific composition of rose oil
and authentic rose aroma. All this
includes tillage, pesticide treatment and
mechanization of the technological
process, which is of particular importance
(Bozhkov et al., 2017; Mihov et al., 2017).

The application of crop nutrition
during the growing season is a problem
that is being studied by a number of
researchers working on different crops.
The use of foliar fertilizers has a positive
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TOpOBE MMa NONOXUTENEH ehekT BbPXY
Npon3BOAUTENHOCTTA W KAyecTBOTO Ha
NPoAyKUUSATa Npu  pasvyHUTE KyNTypu
(Dobreva and Kovacheva, 2007; Lambev,
2011; Badzhelova et al., 2016; Stoyanova
and Kuneva, 2018; Pashev and Badzhelova,
2019; Stoyanova et al., 2019).

Llenta Ha HacTOALLOTO uscnensaHe
e [a ce npoyyn BAUSHMETO Ha NpoAyKTa
3a JmMCTHO nogxpaHsaHe L MAHALEA
CMEWNC*, BbpXy Npou3BOAUTENHOCTTA Ha
MacnaganHara posa.

MATEPVAJZT U METOOU

3a ycTaHoBsiBaHe BUAHMETO Ha
TEYHMA TOP 3a JINCTHO MofXpaHBaHe
“MAHALIEA CMENC”, ca u3BeaeHu
MOJICKM OMUTU B NONETo Ha WHCTUTYT no
posaTa K eTepuyHOMAacs/IeHuTe Kyntypu
rp. KazaHnwok npes nepuoga 2015-2017r.,
BbPXY U3/TYXEHN ropcky noysu. Karto ekc-
nepuMeHTaUTHU COpPTOBE ca W3Mnon3BaHu
copTtoBe ,AHuHA" n ,EneiiHa’. Hacaxge-
HMETO e Cb3fafeHO Mo TEXHO/oMMa Ha
HVPEJIK rp. KazaHnbk.

CbabpxaHMe Ha JIMCTHUA  Top
JAAHALIES CMEWNC* B Ternosn %: A3oT
(N) 5,00; bop (B) 0,10; docchop (P) 0,05;
Kanuin (K) 0,05; Csapa (S) 0,50; Hartpwii
(Na) 0,04; MonnbaeH (Mo) 0,10; Kanuwni
(Ca) 0,24 xenatupaH oT IDHA; Kob6ant
(Co) 0,01 xenatupaH oT IDHA; Marxesuii
(Mg) 0,11 xenaTtupaH ot IDHA; Mep, (Cu)
0,12 xenaTtupaHa ot IDHA; Xensazo (Fe)
0,15 xenaTtupaHo ot IDHA; MaHraH (Mn)
0,10 xenatupaH ot IDHA; LuHk (Zn) 0,15
xenatupaH ot IDHA; xenaTtupaly, areHT -
UMWHO- Au-AHTapHa kucenunHa IDHA 18,00;

NOBBbPXHOCTHO AaKTUBHO BeLLeCTBO —
nonnetaHonamunum 60,00.
TpeTtupaHuaTa C JJAHALEA

CMEWNC* ca 4 0T Hauaso Ha BereTauusTa
[0 npubupaHe Ha pekonTtata u 1 B Kpas
Ha Mecelu, aBryct. TpeTupaHuaTa ca
N3BBbPLLEHM JIUCTHO:

1 — npu mMacoBo Has/M3aHe BbLB
Beretauuma — BTopa AeceTAHeBKa Ha mapT
B Ao3a 30 ml/da;

2 — npes3 nepuoja Ha akTUBHa BereTauusi —
nbpBa AeceTAHeBKa Ha anpun B gosa 50

effect on the productivity and quality of
production in different crops (Dobreva and
Kovacheva, 2007; Lambev, 2011;
Badzhelova et al.,, 2016; Stoyanova and
Kuneva, 2018; Pashev and Badzhelova,
2019; Stoyanova et al., 2019).

The aim of the present study was to
investigate the effect of the ,PANACEA
SPACE" product on the productivity of the
oil bearing rose.

MATERIAL AND METHODS

To establish the influence of the
liquid fertilizer for foliar feeding
~PANACEA SPACE", field experiments
were carried out in the field of the Institute
of roses and essential oils in Kazanlak in
the period 2015-2017, on leached forest
soils. ,Yanina“ and ,Eleina“ varieties were
used as experimental varieties. The
plantation was created by technology of
NIRELK, Kazanlak.

Content of foliar fertilizer
+PANACEA SPACE” in weight%: Nitrogen
(N) 5,00; Boron (B) 0.10; Phosphorus (P)
0.05; Potassium (K) 0.05; Sulfur (S) 0.50;
Sodium (Na) 0.04; Molybdenum (Mo)
0.10; Calcium (Ca) 0.24 chelated by
IDHA,; Cobalt (Co) 0.01 chelated by IDHA,;
Magnesium (Mg) 0.11 chelated by IDHA;
Copper (Cu) 0.12 chelated by IDHA, Iron
(Fe) 0.15 chelated by IDHA; Manganese
(Mn) 0.10 chelated by IDHA; Zinc (Zn)
0.15 chelated by IDHA; chelating agent -
imino-succinic  acid IDHA  18.00;
surfactant - polyethanolamines 60.00

The treatments with ,PANACEA
SPACE" are 4 from the beginning of the
vegetation to the harvest and 1 at the end
of August. The treatments were
performed in sheets:

1 - in case of mass entry into vegetation -
second ten days of March in a dose of 30
ml/da;

2 - during the period of active vegetation -
the first ten days of April in a dose of 50
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ml/da;
3 — B nepuoga Ha macoBa GyToHM3auus —
BTOpa AeceTAHeBKa Ha anpwn B fo3a 50
ml/da;
4 — npegn ubTexXa — TpeTa
JeceTaHeBKa Ha anpun B go3a 50 ml/da;
5 — TpeTupaHe B Kpasi Ha MeceL, aBrycTt B
posa 30 ml/da.

OnuTbT e 3a/l0KeH Nno meToga
Zade (gobnrute napuesnu) B YeTupu Ba-
puvaHTa c No 5 NOBTOPEHNS, KaTO BCEKUN OT
TAX e C ronemuHa 30 m’. | BapuaHT -
HeTpeTupaH copTt ,AHWHA" - KOHTPOJIEH
yyactok; |l BapuaHT — TpeTupaH cC
JAHALIEA CMENC* copt ,AnuHa®; Il
BapuaHT - HeTpeTupaH copT ,EneiHa” -
KOHTPOJIEH y4YacTbK; IV BapuaHT — TpeTupaH
¢ ,Manaues cneiic" copt ,EneiiHa”.

P030BMAT UBAT € NpubupaH pbyHO
npes uenms nepuog Ha heHodhasa
ubrex.

[o6MBBLT OT PO30BO Mac/o e oTye-
TEeH ype3 MUKpoAecTUNaLMOHEH anapar -
KNEBUHKBP.

PE3SYNTATU N OBCBbXOAHE
KnumatnyHuTte ycnosus no Bpeme
Ha mM3cneasaHva nepuoj ca noaxofsLum
3a pacTexa ¥ pa3BUTMETO Ha KynTypaTta.
Cnep TpetupaHeTo ¢ ,MAHALIEA CMENC*
umalle Bu3yasHa pasfnvka B LBeTa Ha
cTbbnara u nucrara, TpeTupaHuTe pacre-
HUA 65xa No-3es1eHn, C NO-MOLLEH XabuTtyc.
Mpy 6UOMETPUYHUTE WU3MEpPBaHUS,
HanpaseHW NO BpeMe Ha UbdTexa Ha
MacnogainHata po3a ce Habniogasa
yBe/IMYeHne Ha Tersioto Ha uBeTta v npu
ABata u3csiefBaHn copTta TpeTupaHu c
JAHALEEA  CMENC“.  TMpu  copTa
.EneiiHa“ Toh e 33% B CpaBHEHUE C
KOHTpONMa, npu copT ,AHuHA” 24%.
CpefHuAT AMaMeTbp Ha LBeTa npu copTta
SAHUHA" uma yBesimyeHue ¢ 12% B cpas-
HeHue C TO3M OT KOHTpOJsIHaTa nsow,. MNpu
copta ,EneiiHa" yBennyeHneto e 12% B
CpaBHeHMe ¢ KoHTpona (Tabnumuya 1).

ml/da;

3 - in the period of mass budding - the
second ten days of April in a dose of 50
ml/da;

4 - before flowering - the third ten days of
April at a dose of 50 ml/da;

5 - treatment at the end of August in a
dose of 30 ml/da.

The experiment is based on the
Zade method (long plots) in four variants
with 5 repetitions, each with a size of 30
m?. Option | - untreated variety ,Yannina“
- control area; Option Il - treated with
~PANACEA SPACE” variety ,Yannina”;
Option 1l - untreated variety ,Eleina” -
control area; IV variant - treated with
~PANACEA SPACE" variety ,Eleina”.

The blossom of oil bearing rose is
harvested by hand throughout the
flowering phenophase period.

The yield of rose oil was reported
by a micro-distillation apparatus -
Clevinger.

RESULTS AND DISCUSSION

The climatic conditions during the
study period are suitable for the growth
and development of the crop. After
treatment with ,PANACEA SPACE" there
was a visual difference in the colour of the
stems and leaves, the treated plants were
greener, with a more powerful habit.

In the biometric measurements
made during the flowering of the oil
bearing rose, an increase in the weight of
the flower was observed in both studied
varieties  treated with ,PANACEA
SPACE”". In the variety ,Eleina” it is 33%
compared to the control, in the variety
.Yannina” 24%. The average diameter of
the flower in the variety ,Yannina” has an
increase of 12% compared to that of the
control area. In the variety ,Eleina” the
increase is 12% compared to the control
(Table 1).
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Tabnuua 1. Maca n gnameTbp Ha UBeTa OT MacsiogaliHa po3a
Table 1. Mass and diameter of the flower of an oil-bearing rose

Average
Variant 2015 2016 2017 CpegHo
BapuaHT Mass dm Mass dm Mass dm Mass dm
Maca| % |am| % |[Maca| % |gmM| % |Macal % |pM| % |[Maca| % |gM| %
Control variety ,Yanina® |, 4 |106/5 6/100| 2,3 [100/6,0/100| 2,1 |100[5,9/100| 2.1 |100|5.8| 100
KoHTpona BapuaHT ,AHnHa
Treated variety ,Yanina" | , g |144/¢ 6l118| 27 |117/6,7|112| 2.5 [119]6,1/103| 2,6 |1246,5| 112
[TpeTnpaH BapuaHT ,AHNHA’
Control variety ,Eleina” | 5 |109/57|100| 2,2 |100(6,3|200| 2,2 |100[6,0/200 2,1 |100|6,0| 100
KoHTpona BapuaHT ,EneiHa’
Treated variety ,Eleina”
TpeTupaH BapHanT ,Eneiita: 2,9 |145|6,6/116| 2,8 |127|7,2|114| 2,6 |118|6,3|105| 2,8 |133|6,7| 112
Pesyntatute ca CTatUCTUYECKM The results are statistically proven

[JOKasaHW npuv BUCOKa CTEMeH Ha [0CTO-
BepHocT (p<1 %).

KopenaunoHHAT koeduuueHT aa-
Ba 06Lla npe/cTaBa 3a CTeneHTa 1 noco-
Kata Ha 3aBUCUMOCT Mexzay wuscnefBa-
HUTE npusHauu. YcnopegHo C Kopena-
LUMOHHNA aHann3 e WU3BbPLIeH Kou-
YeCcTBEH perpecuoHeH. PerpecuoHHuUTe
3aBMCMMOCTM NOKa3eaT, ye T4 e NInHelHa,
KOeTO O3HauaBa, Ye C yBenMyaBaHe Ha
HAKOM OT Npu3HauuTe C eMHULA TOBa Lie
[oBefe [0 KOHCTAHTHO U3MeHeHue (Ha-
MasieHMe WM yBesMyeHne) B aobusa.
AHann3bT Ha [aHHUTe MokasBa, 4Ye Cb-
LecTByBa CW/HA MOJIOXKMTENHA /IMHENHA
Bpb3ka Mexay macaTa (g) u agvameTrbpa
Ha uBeTa (Mmm) Ha macnogaliHata po3a.
CToiHOCTUTE Ha KoedhmumeHTa BapuparT B
TecHu rpaHuunm ot 0,80 po 0,96 no
roavHn. CpegHo 3a nepuoga KoeuuneH-
TbT Ha kopenaums e r = 0,9613 (Purypa 1).

with a high degree of reliability (p<1%).

The correlation coefficient gives a
general idea of the degree and direction
of dependence between the studied
features. In parallel with the correlation
analysis, a quantitative regression was
performed. The regression dependences
show that it is linear, which means that by
increasing some of the traits by one this
will lead to a constant change (decrease
or increase) in the yield. The analysis of
the data shows that there is a strong
positive linear relationship between the
mass (g) and the diameter of the flower
(mm) of the oil-bearing rose. The values
of the coefficient vary in a narrow range
from 0.80 to 0.96 per year. On average for
the period the correlation coefficient is
r =0.9613 (Figure 1).
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dur. 1. inHeeH perpecroHeH MoAesn yCTaHOBABaLYL CU/THaTa KopesiayMoHHa
Bpb3ka Mexay macarta (g) n gnametbpa Ha uBeta (mm)
Fig. 1. Linear regression model establishing the strong correlation between

mass (g) and blossom diameter (mm)

Mpoab/mxMTeNHOCTTa Ha UbgTEX
Ha MacnogaiiHata po3a npe3 2015r. e 24
AHm (ot 18 maii go 10 toHu), npes 2016r. e
29 gHu (OT 9 mali go 8 toHKn) 1 npe3 2017r.
e 23 gHn (oT 22 malii go 13 toHun). U npes
TpUTE TOAVHW Ha uscneasaHe ce Hab/to-
Jasa Mno-BUCOK A06MB OT PO30B LBAT Npu
TpeTtupaHute naowm (Purypa 2). CpegHo
3a nepuoga, PbLCTLT MPU BapuaHT COpT
JSHnHa" TpeTupaH ¢ ,MAHALIES CMENC*
e ¢ 17,5% no- BMCOK OT KOHTposiata, a
npwu copT ,EneiHa” ¢ 18,5%.

The duration of flowering of the oll
bearing rose in 2015 is 24 days (from May
18 to June 10), in 2016 is 29 days (from
May 9 to June 8) and in 2017 is 23 days
(from May 22 to June 13). In all three
years of the study, a higher yield of rose
flower was observed in the treated areas
(Figure 2). On average for the period, the
growth in the variant variety ,Yanina“
treated with ,PANACEA SPACE" was
17.5% higher than the control, and in the
variety ,Eleina“ by 18.5%.
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Fig. 2. Yield of oil-bearing rose

TeHAeHUusATa 3a NO-BUCOKN pe3yn-
TaTM npu TpeTupaHuTe BapuaHTn ce
3anassa M npu KOM4ecTBOTO Ha nosyye-
HOTO pPO30BO Mac/no. TpeTupaHuAT Ba-
puaHT copT ,EneiiHa e c nosuweHve oOT
34,7% , a TpeTMpaHusAT BapuaHT copT
JJAHMHA" c 58,3% npe3 nepuoga Ha
nscnefsaHe CblnocTaBeHn C KOHTPOJTHUTE

yyactbum (durypa 3).

The tendency for higher results in
the treated variants is maintained in the
amount of rose oil obtained. The treated
variant variety ,Eleina“ has an increase of
34.7%, and the treated variant variety
~Yanina“ by 58.3% during the study period
compared with the control areas (Figure
3).
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Fig. 3. Yield rose oil

Mpn aHanu3a Ha UuBeTOBeTe Ha
MacnojanHarta po3a 3a CbAbpXxalwute ce
B TAX MakKpo U MUKPOENeMeHTU e ycTa-
HOBEHO, 4Ye B KOHTPOJSIHATE 30HM ca
Hab6nogaBaHN MO-BUCOKA CTOMHOCTU Ha
MakKpO U MMUKPOEJSIEMEHTU B CPaBHEHWE C
BapvaHTuTte, Tpetupaun c ,MAHALIEA
CMENC*. MonyyeHnTe pesyntatu NOTBLP-
XOasaT XxapakTepucTUknTe Ha npenapara,
a VMIMEHHO: yCKOpsiBaHe Ha pacTUTeNHuA
MeTabo/IM3bM, 3acunBaHe Ha pacTexa u
pa3BUTMETO Ha pacTeHusTa - poTocuHTE3a,
MeTabo/M3bM U XpaHeHe. TpeTupaHuTe
pacTteHns umart no-HUCKO CbAbpXKaHue Ha
Makpo ¥ MukKpoesnemeHTu (Tabnuua 2),
Tbil KaTo C npouecute, npoTMyalwm B
pacteHusaTa Te M u3pasxogsar B NO-
ronNsiMo KonmM4yecTBo, 3a ga obpasysart no-
rofigiMm gvameTbp U NO-roNsiMo Tersio Ha
LBeTOBETE, KOETO OT CBOSA CTpaHa npuyun-
HABa yBe/iMyaBaHe Ha o6uBa Ha PO30B
LBAT 1 PO30BO Mac/o.

In the analysis of the blossom of
the oil bearing rose for the macro and
microelements contained in them, it was
found that in the control zones higher
values of macro and microelements were
observed in comparison with the variants
treated with ,PANACEA SPACE". The
results obtained confirm the
characteristics of the preparation, namely:
accelerating plant metabolism, enhancing
plant growth and development -
photosynthesis, metabolism and nutrition.

The treated plants have a lower content of
macro and microelements (Table 2),
because with the processes taking place
in the plants they consume them in larger
guantities to form a larger diameter and
greater weight of the flowers, which from
in turn causes an increase in the yield of
rose blossom and rose oil.
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Tabnuua 2. AHa/IM3 3a Cb4bpPXaHMETO Ha Makpo U MUKPO e/leMeHTU B PO30B LBAT
Table 2. Analysis of the content of macro and micro elements in the flowers of
oil-bearing rose

Variant N P Ca K Mg Fe Mn Cu
BapwaHTt % % % mg/kg mag/kg mg/kg mg/kg mg/kg

Year
roanHa

Control variety
LYanina“
KoHTpona

BapuaHT ,AHnHa"

Treated variety
LYanina”
TpeTupaH

BapuaHT ,AHuHa
Control variety
LEleina”

KoHTpona 2.00 | 0.24 | 043 1099.63 1550.33 70.54 44.38 531
BapuaHT
LEneiHa"
Treated variety
LEleina”
TpeTupaH 191 | 0.20 | 0.43 1103.02 1610.43 64.30 51.05 4.92
BapuaHT
LEneiHa"

Control variety
LYanina“
KoHTpona

BapuaHT ,AHuHa

Treated variety
LYanina”
TpeTtupaH

BapuaHT ,AHnHa"
Control variety
+Eleina”
KoHTpona 218 | 0.16 | 0.53 1010.50 2042.08 97.91 30.51 5.60
BapuaHT
LEneina“
Treated variety
LEleina”
TpeTvipaH 210 | 0.15 | 0.50 924.54 2010.30 989.78 29.74 5.16
BapuaHT
LEneiHa"

Control variety
LYanina“
KoHTpona

BapuaHT ,AHuHa

Treated variety
LYanina”
TpeTtupaH

BapuaHT ,AHnHa"
Control variety
LEleina”

KoHTpona 2,24 | 0,26 | 0,52 1217,95 1495,33 76,56 38,91 8,64
BapuaHT
LEneiHa"
Treated variety
+Eleina”
TpeTtupaH 2,01 | 0,25 | 0,49 1158,04 1389,96 74,60 35,79 8,29
BapuaHT
LEneina“

2.04 | 021 | 0.46 1124.35 1590.78 76.87 46.17 6.47

1.96 0.20 | 0.41 1095.30 1729.23 58.90 50.20 5.07

2015

2.16 0.16 | 0.57 960.47 2019.97 143.99 31.74 5.44

192 | 015 | 051 911.11 2007.06 143.36 30.96 5.01

2016

2,30 0,28 | 0,52 1204,28 1528,99 74,98 42,43 9,02

1,93 | 0,24 | 0,47 1065,05 1469,73 71,29 37,93 8,13

2017
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N3BOAN

OT npoyyBaHeTO Morat pga ce
HanpaeAT cnegHuTe N3BOAW:

MpunaraHeto Ha JIMCTEH TOP
,AAHALIES CMEWC* Bogn a0 yBenuya-
BaHe Ha macarta M guameTbpa Ha LuBeTta
Ha maciogaiHaTa po3a. Cnopeg 6nomer-
pUYHUTE M3MEPBaHUSA, HanpasBeHu Nno Bpe-
Me Ha UubgTexa Ha macnogaliHaTa posa,
€ YCTaHOBEHO YBE/IMYEHME Ha Tersi0To Ha
uBeTa M npu Asata mscnegBaHu copTa
Tpetupann ¢ ,MAHALIES CMEWC®. Mpu
copta ,EneliHa"“, Toin e ¢ 33% noBeue, B
CpaBHEHME C KOHTpoOsia W Mnpu  CcopT
~SAHUHA” ¢ 24%.

CpepHusT gnameTbp Ha LBeTa npu
JBarta copTta mma ysenuyeHme c 12%, B
CpaBHEHME C Te3M OT KOHTpO/IHaTa NJIOoLL.

Cnepn TpeTMpaHe C JIMCTEH ToOp
JAHALIEA CMEWNC*, npogykTMBHOCTTa
Ha mMacnoganHaTa posa (Rosa
damascena Mill) ce yBennyaBa. Jo6uBBLT
Ha LUBAT OT MacfiofaiHaTa po3a HapacTsa
cbe 17,5% 3a copt ,AHnHa" n ¢ 18,5% 3a
copt ,Eneina“.

Jo6MBLT Ha PO30B LBAT U KOMU-
4ecTBOTO Ha PO30BOTO Macrio ca Mno-
BMCOKWN B CPaBHEHWE C KOHTPOJIHMTE MJI0-
wy. KonnuectsoTo po3oBO Macso, nosy-
YeHo crieg, npuaaraHe Ha JIMCTHNUS Top, ce
e yBenuumno c 58% 3a copt ,AHnHA" U C
34,7% 3a copt ,EnenHa".

CONCLUSIONS

The following conclusions can be
drawn from the study:

The application of foliar fertilizer
-PANACEA SPACE" leads to an increase
in the mass and diameter of the colour of
the oil bearing rose. According to the
biometric measurements made during the
flowering of the oil bearing rose, an
increase in the weight of the flower was
found in both studied varieties treated with
~PANACEA SPACE". In the variety
.Eleina”, it is 33% more than in the control
and in the variety ,Yanina“ by 24%.

The average diameter of the flower
of both varieties increased by 12%
compared to those of the control area.

After treatment with foliar fertilizer
-PANACEA SPACE", the productivity of
the oil bearing rose (Rosa damascena
Mill) increases. The yield of blossom of
oil-bearing rose increased by 17.5% for
the variety ,Yanina“ and by 18.5% for the
variety ,Eleina“.

The vyield of rose blossom and the
amount of rose oil are higher compared to
the control areas. The amount of rose oll
obtained after the application of foliar
fertilizer increased by 58% for the variety
.Yanina“ and by 34.7% for the variety
,Eleina®.
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