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PE3IOME

O6ekT Ha u3cfefBaHeTo ca LuecT
BMAa sevyebHM pacTeHusi, U3nons3saHu B
HapogHaTa MeavuuHa B Bbarapust — Xbnt
cmun (Helichrysum arenarium L.), nava
Tpesa (Polygonum aviculare L.), koTeluka
ctbnka (Clinopodium vulgare L.), 65n
umen (Viscum album L.), nonckn XBsoly
(Equisetum arvense L.) n neye6HO BesMK-
peHue (Veronica officinalis L.). Tpagwu-
UMOHHaTa ynoTpeba Ha M36poeHuTe
6UIKN BKIKOYBA MPUrOTBSAHE Ha OTBapw U
3anapkym OT OTAENHUTE pacTeHns unu
TEXHW CMecCu, KOUTO uUmat pasHoobpasHu
hr3nonornyHm edpekT — NOHWKaBaHe Ha
KPBBHOTO  HanaraHe, AuypeTudeH w©
X/TbUYEroHeH edhekT, 06LOo ykpenBaHe Ha
opraHu3ma u gp.

Llenta Ha n3cnegBaHeTo e ga ce
nosyyaT BOAHO-ETAHOJ/IHW EKCTPaKTu oT
Cyxa pacTuTesiHa CypOBMHa KaTo ce aHa-
nm3vpa BAUSHUETO Ha KOHLUEeHTpauusata
Ha eTaHofNa BbpXy A06VBa eKCTPaKTUBHU
BelllecTBa M CbAbPXaHMETO Ha 06w
cheHonm B ekcTpakTa. M3cneaBaHusita ca
nposegeHu npu xugpomoayn 1:10 n Tpu
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SUMMARY

The subjects of the investigation
are six medicinal plants used in folk
medicine in Bulgaria — dwarf everlast

(Helichrysum arenarium L.), knotgrass
(Polygonum aviculare L.), wild basil
(Clinopodium vulgare L.), European
mistletoe  (Viscum album L.), field

horsetail (Equisetum arvense L.) and
common speedwell (Veronica officinalis
L.). The traditional use of the listed herbs
involves the preparation of decoctions or
infusions from individual plants or
mixtures thereof, which have a variety of
physiological effects — lowering of blood
pressure, diuretic and choleretic effect,
general strengthening of the organism,
etc.

The purpose of the study is to
obtain water-ethanol extracts from dried
plant raw materials by analyzing the
influence of ethanol concentration on the
extraction yield and total phenol content of
the extracts. The studies were conducted
at hydromodul 1:10 and three different
concentrations of ethanol - 50, 60 and
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pasnIMyHM KOHLEHTpauunM Ha eTaHona -
50, 60 n 70%. KonnyectBoTO Ha eKcTpak-
TUBHWUTE BeLLecTBa B Npobute 3asuncu OT
BMAA Ha CypoBMHATa U KOHLEeHTpauuaTa
Ha eTtaHosa. Mogo6Ha 3aBMCKMMOCT ce
Habngasa M Mo OTHOWEHWE CbAbpxa-
HMETO Ha o06wwu deHonu. Hali-Bucokn
cToliHOCTM ca oTtyeTeHu npu C. vulgare,
ekcTpaxumpaH ¢ 50% etaHon (4,24 + 0,040
mg GAE/ml), n npu ekcTpakta oT V.

officinalis, nonyyeH cbc 70% eTaHon
(3,26£0,049 GAE mg/ml).

KntouoBu OYMU: €TaHO/IHU
EKCTpakTy, neyebHN pacTeHus,

CbAbpXaHne Ha obwm deHonu, Ao6mB
€KCTPaKTVBHM BelLecTBa

YBO[,

MpupogHMTE CYpPOBUHMW, yNoTpeo6s-
BaHMW B eTHohapmauusaTa ce cuutar 3a
B&XEH U3TOYHMK Ha BUOMOTMYHO aKTUBHU
CbeaMHEHUs 1 ca C NPU3HaT noTeHuman B
OTKpMBaHeTo ” pa3paboTBaHETO Ha
cbBpemeHHN nekapctea (Mishra et al.,
2008). MHOXecTBO BUAOBE OT pacTuTen-
HOTO LLapCcTBO NpeanaraT W1poka rama ot
€CTeCTBEHU CyOCTaHUMM C pa3HoobpasHu
dm3nonornyHn egpektu. Monsama vact ot
OUNKOBMTE OTBapW U 3anapku, NpuaaraHv
B HapogHata MeAuvuuHa, UMaTt aHTUOKCU-
OAHTHW 1 hbapMakosiorMyHM CBOICTBA,
CBbpP3aHN C HAMYMETO HA pPasINYHK
oeHoNHN cbeauHeHns (Dawidowicz et al.,
2006). N3BecTHO e, Ye (OeHONHUTE Cb-
e[IMHeHnsl, kaTo dpnaBoHOMAMW, DEHOHM
KACENIMHW, CTUNGEHW, NUTHAHWU, TaHUHU U
Op. ca BTOPWYHM MeTabonmTn, KoUTOo ce
CYHTEe3Mpart B pas3/IMYHU 4acTu Ha pacTte-
HuATa (nucTa, uBeToBe, cTebna, Kopa) u
npuTexasaTt KanauuTeT 3a CBbp3BaHe Ha
cBO6OAHMTE pagukann. AHTMOKCUZAaHTHa-
Ta aKTMBHOCT Ha (DEHOSTHUTE CbeAMHEHNSA
ce Ob/DKM [N1aBHO Ha pegyuuvpaiimTe um
CBOWCTBa, KOWTO WM NO3BONABAT [Aa
JelicTBaTr Kato pegyuupawiy  areHTwu,
[OHOPY Ha BOAOPOA U Ypes3 CBbp3BaHe Ha
cuHrneTHus kucnopog (Liang et al., 2010).

JleyebHUTE pacTeHus XbAT CMW/,
naya TpeBa, KOTellka CTbMnka, 6571 nmen,
MOJICKM XBOL, U Ne4YebHO BeENWKAEHYE Cce

70%. The amount of extracted substances
in the samples depends on the type of
raw material and the ethanol
concentration. Similar dependence is
observed with respect to the content of
total phenols. The highest values were
recorded in C. vulgare extracted with 50%
ethanol (4,24 £0,040 mg GAE/ml ) and in
V. officinalis extract obtained with 70%
ethanol (3,26+0,049 GAE mg/ml).

Key words: ethanol extracts,
medicinal plants, total phenolic content,
extraction yield

INTRODUCTION

The use of natural raw materials in
ethnopharmacy is considered as an
important source of biologically active
compounds and has recognized potential
for the discovery and development of
modern drugs (Mishra et al., 2008). Many
species of the plant kingdom offer a wide
range of natural substances with a variety
of physiological effects. Much of the
herbal decoctions and infusions
commonly used in traditional medicine
have antioxidant and pharmacological
properties associated with the presence of
various phenolic compounds (Dawidowicz
et al.,, 2006). It is known that phenolic
compounds, such as flavonoids, phenolic
acids, stilbenes, lignans, tannins, etc., are
secondary metabolites that are
synthesized in different parts of plants
(leaves, flowers, stems, bark) and have a
capacity to scavenge free radicals. The
antioxidant activity of the phenolic
compounds is mainly due to their reducing
properties, which allow them to act as
reducing agents, hydrogen donors, and by
singlet oxygen quenchers (Liang et al.,
2010).

Medicinal plants such as dwarf
everlast, knotgrass, wild basil, mistletoe,
field horsetail and common speedwell are
used alone or in combination in folk
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M3Mos3BaT camoCTOATE/NIHO MU B KOMOK-
Hauwusl B HapogHaTa MeavunHa B Bbarapus.

CbuBeTusiTa Ha XbATUAT CMUN
(Helichrysum arenarium L.), cbabpxart
OCHOBHO (hniaBaHOHU, dhiaBoHONM U dona-
BOHU. OCHOBHa CbCTaBKa € usocaiunyp-
nosug (2',4',6',4-TeTpaxnapokcuxasikoH-6'-
rnoKosug). ®raBoHOHOBUTE MPOU3BOAHU
Ca HapUWHIEHVH, HAapUHTeHWH-5-O-rnKo3una,
canunypnosung, HapwuHreHnH-4'-O-r11oKo3na
N HapuHreHwH-5-O-gurmokosung. OT chnaso-
HoNMWTe U (h/laBOHUTE Ca YCTAHOBEHWU
rMKO3MAM Ha Kemndepona, anureHnHa u
NyTeosiHa. PacTeHneTo nMa cTMmympaLo
anetuta u guypetnyHo feiicteue. MNpunara
ce npw 3abonsBaHMs Ha YepHUs Opob kaTo
XenaTonpoTEKTUBHO U CTUMY/IMPALLO X/TbY-
HaTa cekpeuusi cpefctBo. CumTa ce, ye
OTIOBOPHM 3a Te3n edekTn ca aHTu-
OKCUJAHTHUTE CBOICTBA Ha CbAbpXawure
ce B Helichrysum arenarium dnasoHounan
(Czinner et al.,, 2000). HoBu un3cneaBaHus
fJokasBar, 4e naBoHOUAUTE B XKbATUA
CMWT UMaT W  aHTM-aTepocK/IepoTUYHA
akTnBHocT (Mao et al, 2017).

Mava Tpesa (Polygonum aviculare
L.) e efHOroAMWHO TPEBUCTO pacTeHue,
LUMPOKO pasnpocTtpaHeHo B Bbarapus.
WM3nonsea ce Hag3emHarta 4yacT, B KOATO
ce cbabvpxaTr 0o 3 % pnasoHoMO0BU
rMNKO3NAW, NPOM3BOAHU HA KBEPLIETUHA,
KaTo KBEPUWUTPUH, XMNeposug u asuKyna-
puH (kBepueTuH-3-apabuHo3ng). Cbabp-
XaT ce ole cuamkaTu, heHosIHN Kucenu-
HW, aHTPaXMHOHW, BUTAMWHW, 3axapw v ap.

OCHOBHOTO fleiicTBMe e ANypPeTUYHo,
KpbBOCMUpALLO U aACTPUHIeHTHO. [Aduype-
TUYHUAT eddekT ce Ab/DKU Ha KoMmnekca oT
dhnaBoHoman. B HapogHaTa mMeguuuHa ce
u3non3Ba npu KambHu B ObOpeuuTe,
KPbBOM3NMBM  OT  CcTOMaxa, 4epsara,
maTkata v ap. 3a eTaHONIHUTE eKCTpakTh oT
Polygonum aviculare cblwo e p[okasaHa
BMCOKA aHTWOKCMAaHTHa akTuBHOCT (Hsu,
2006).

VHTepecbT KbM pacTeHneTo
KoTewka ctbnka (Clinopodium vulgare L.)
ce 3acunsa npes3 nocnegHWTe roAuHMN.
GC-MS aHa/iM3bT Ha eTepuyHoTO Macso
ot C. vulgare ngeHtudmumnpa 40 cvegm-
HeHusa, npepcrtasnssawm 99,4% ot

medicine in Bulgaria.

The inflorescences of dwarf
everlast (Helichrysum arenarium L.),
contain mainly flavanones, flavones and
flavonols. The main  characteristic
compound is isosalipurposide (2',4,4',6'-
tetrahydrochalcon-6’-O-glucoside).  The
flavanone derivatives are naringenin,
naringenin-5-O-glucoside, salipurposide,
naringenin-4'-O- glucoside and naringenin-
5-O- diglucoside. Flavonols and flavones
have been found to be glycosides of
kaempferol, apigenin and luteolin. The
plant has appetite-stimulating and diuretic
action. It is used in liver diseases like
hepatoprotective and stimulating bile
secretion remedy. The antioxidant
properties of the flavonoids, contained in
Helichrysum arenarium are believed to be
responsible for these effects (Czinner et
al., 2000). New studies have shown that
flavonoids in the dwarf everlast have anti-
atherosclerotic activity (Mao et al., 2017).

Knotgrass (Polygonum aviculare L.)
is an annual herbaceous plant widespread
in Bulgaria. The above-ground part of the
plant is used. It contains up to 3% of
flavonol glycosides  derived  from
quercetin, such as quercitrin, hyperoside
and avicularin (quercetin-3-arabinoside)
as well as silicates, phenolic acids,
anthraquinones, vitamins, sugars, and
others.

The main action is diuretic,
antihemorrhagic and astringent. The
diuretic action is due to the flavonoid
complex. In folk medicine, it is used, in
case of kidneys stones and bleeding from
the stomach, intestine, uterus, etc.
Ethanol extracts of Polygonum aviculare
also show high antioxidant activity (Hsu,
2006).

The interest towards wild basil
(Clinopodium vulgare L.) has increased in
recent years. The GC-MS analysis of C.

vulgare's essential oil identified 40
compounds, representing 99.4% of the oll,
the main components being thymol
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Mac/10TO, KaTO OCHOBHUTE KOMIMOHEHTY ca
TMMon (38.9%), y-TepnuHeH (29.6%) wu
p-uMmeH (9.1%).

lMpoBefeHn ca wu3cnepBaHus 3a
aHTMOKCUAAHTHA akKTUBHOCT, 4pe3 CKpu-
HUHF C 2,2-gudpeHnn-1l-nupunxmgpasun
(DPPH) n 6eTta-kapoTeH-MHOMOBA Kuce-
nvHa. B nbpBus cnyyaid 1Csq cTOMHOCTTA
Ha eTepuyHoTo Macno ot C. vulgare ce
onpepena kato 63.0 + 2.71 pg/ml. B
cuctemaTa C [-KapoTeH-NMHOMoBa Kuce-
JIMHa, eTepuyHoTO Macno ot C. vulgare
nposiesiBa 52.3 + 1.19% wuHxubupaHe
CpeLLy OKUC/ISIBAHETO Ha JIMHOJI0BA KuCce-
nnHa (Tepe et al., 2007). ®n310A0rMYHO-
TO [eiicTBME Ha KoTellkara CTbhKa e
CBbP3aHO CbC CTUMY/IMPaHe Ha pereHe-
paTtuBHWTE MpOLIECHM B YOBELUKUS opra-
HU3BM M 6naronpusaTeH eekT Ha KPbBo-
HOcHaTa cucTemMa. Hsikom wm3cnegsaHusi
YyCTaHOBAIBAT CUHEPIrM3bM W 3HAYUTESTHO
yBe/nMyaBaHe Ha aHTMbaKTepnasHOTo
JelicTBMe Ha reHTamMuuuH 1 LedanekcuH
npu kombuHupaHe ¢ ekcTpaktu ot C.
vulgare (Stefanovic et al., 2011).

Bennatr mnmen (Viscum album L.)
npeacraefnsBa  BEYHO3E/IEHO  MaJsiKo
XpacTtye, KOeTo napasuTupa Bbpxy K/10HW-
Te Ha ObpBecHW Buaose. M3nonssar ce
MnaguMTe KAOHKW W fiucTa, Mo-psako
useTtoBe u nnogosete. Mpu nscnensaHe
Ha XMMWYHUS CbCTaB ca gokasaHu 6uo-
aKTUBHM aMuHW (TMPaMWH, XUCTaMWUH, XO-
NVH, aueTWIXonuH), hnasoHouaW, TaHu-
HW, 0/1IeaHO10BA KNCENHA, NNTHaHW U Ap.
deHunnponaHongnTe ca BaxHW Ouoak-
TUBHW Mofiekynu B 6envsa umen. Ycra-
HOBEHO e, Yye fincTara v cTb6/10TO Cbabp-
XaT HAKOMIKO heHunnponaHonan, BKIO-
YNTEJSTHO KOHUMEPWMH N CUPUHIUH, U NINT-
HaHWn Kato eneytepo3ng E n cupuHrape-
3uHon O-rnaoko3nd. lNpoTenHuTe BUCKO-
TOKCuH I, II, Il M NekTuHM cbwo ca
N30MMpaHn OT pacTUTeIHUSA MaTepuasn.

B HapogHata MeguumHa 6enusaT
umen ce npwniara nog gopmara Ha oTBa-
pa KaTo XMMNOTEH3WBHO, KapAWOTOHUYHO Y
Basoaunarmpaiio cpencrso. W3cnepga-
HUA BBPXY XMBOTHW Nokassar, Ye eTaHo-
noBuAT ekcTpakt oT Viscum album

(38.9%), y-terpinene and

p-cymene (9.1%).

(29.6%)

Tests for antioxidant activity were
performed by screening with 2,2-diphenyl-
1-pyridylhydrazyl (DPPH) and (3-carotene-
linoleic acid. The ICsy value of the C.
vulgare essential oil is defined as 63.0
2.71 pg /ml.

In the B-carotene-linoleic acid system, C.
vulgare essential oil exhibits 52.3 + 1.19%
inhibition of linoleic acid oxidation (Tepe
et al., 2007). The physiological action of
wild basil is related to the stimulation of
the regenerative processes in the human
organism and a positive effect on the
circulatory system.

Some studies have found synergism and
a significant increase in the antibacterial
action of gentamicin and cephalexin when
combined with C. vulgare extracts
(Stefanovic et al., 2011).

European mistletoe (Viscum album
L.) is an evergreen little shrub that
parasites on the branches of the tree
species. Young branches and leaves are
usually used, while flowers and fruits
more rarely. Bioactive amines (tyramine,
histamine, choline, acetylcholine),
flavonoids, tannins, oleanolic acid, lignans
and others have been found in chemical
composition tests. Phenylpropanoids are
the important bioactive molecules of the
European mistletoe. The leaves and stem

were found to contain  several
phenylpropanoids including coniferin and
syringin, and lignans  such as

eleutheroside E and syringaresinol-O-
glucoside. The proteins viscotoxin 1, 11, 11l
and lectins, have also been isolated from
the plant material.

In traditional medicine, V. album is
used in the form of a decoction as a
hypotensive, cardiotonic and vasodilating
agent.

Animal studies have shown that
ethanolic extract of V. album significantly
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3HaUNTENHO  MOHWXaBa  apTepuanHoTo
KPBbBHO HansraHe [opyv W NPUY HUCKM
KOHUeHTpauuun. ETepHuTe u eTunauertar-
HUTE eKCTpakTu OT 6571 umen nposssBat
3abenexuma akTMBHOCT camoO Mpu  Mo-
Bucokn po3u (Radenkovic, et al., 2009).
Jpyrn aBTOpM cbobuiasar, yYe eKCTpakTbT
OT WVMen HamanssBa MpoMeHuTe B
YyepBeHUTE KPBLBHW KNETKW, XemornobuHa,
naasMeHWTe NPOTEUMHOBW HUBA W CKOPOCTTa
Ha cefVMeHTauusa Ha eputpouuTuTe npu
NbXOBE XpaHeHW ¢ 6orata Ha con gueta.
Te3n pesynratm ca uvHAMKaUMA, 4e
eKCTpaKkTbLT NpefoTBpaTsiBa NPOMEHNTe BbB
BMCKO3MTETA Ha KPbBTA KOETO € OCHOBHa
JeTepMyHaHTa 3a BUCOKOTO apTepuasiHOTO
HansaraHe (Ofem et al., 2009). MNpoTenHoBM
hpakumm oT pacTeHMeTO ca Nokasasim Cbllo
Taka U aHTUTyMopHa akTtuBHOCT (Ochocka
and Piotrowski, 2002). Mo Tasu npuynHa
npenapatv OT BOAHW EKCTpakTu OoT 6an
UMen ca npegiokeHn 3a UHXeKTMpaHe B
3510kavectseHu Tymopu (Kienle et al., 2009).
Benuat umen moxe pfa € TOKCUYeH npu
NpoAb/HKMTENHA ynoTpeba.

Monckuat xeow, (Equisetum arvense
L.) e MHOroroguWwHO CrMopoBO TPEBUCTO
pacTteHue. M3nonssa ce NATHOTO 3e/eHO
CTb6/10, KOETO CbAbpXa TPUTEPTNEHOBM
CanoHUHN  (EKBU3ETOHWH), NaBOHN U
(hN1aBOHOMN N TEXHWU TAMKO3MAU (OCHOBHO
rMUKO3MAM Ha Kemndpeposia u KBepueTuHa u
TeXHUTEe MasIOHUNOBU ecTepn). YCTaHOBEHM
ca W He3HauuTeNHW Konuyectea  OT
ankasionante HUKOTWUH, 3-MEeTOKCUNMPUAWH
W NaslyCTpuH. B no-ronsiMo Konmyectso (4o
7,7 %) ce cbabpxar CUAMKaATW, MHOrMO OT
Kouto ca BogHopasTBopuMu (EMA/HMPC,
2016).

B TpaguumoHHata MeguumHa @ ce
usnonsea nog cpopmata Ha 3anapka Kato
OVypeTnyHo, KpbBOCnupalyo, NPOTUBOBBL3-
naiMTeNIHO U PeMUHepanusvpallo cpej-
cTBO. lNMpunara ce Npu XpoOHUYHN GBLOPEYHU
3abonsiBaHnsA (0cO6eHO nMpu  NACHK W
KaMbHU B 6BbOpeunTe). ChbabpxawmTte ce
CWIMUMEBN CbEAMHEHUS WUrpasT BaxkHa
pons B o034paBuTENIHATE Mpouecu npu
yBpexaaHus Ha enuvaepmuca, nurasuuuTe,
CbefuHuTeNIHata TbkaH W noagbpxar
eNacTUYHOCTTa Ha KPbBOHOCHUTE Cb/OBE.
Do Monte et al. (2004) cbobuwasaTr 3a
3HaunTeneH obesbonssall, U NPOTUBOBBL3-

reduces blood pressure even at low
concentrations. The ether and ethyl
acetate extracts of mistletoe exhibit
noticeable activity only at higher doses
(Radenkovic, et al., 2009). Other authors
report that mistletoe extract reduces
changes in red blood cells, hemoglobin,
plasma protein levels, and the rate of
erythrocyte sedimentation in rats fed a
salt-rich diet.

These results are an indication that the
extract prevents changes in blood
viscosity, which is a major determinant of
high blood pressure (Ofem et al., 2009).
Protein fractions from the plant have also
shown antitumor activity (Ochocka and
Piotrowski, 2002). For this reason,
preparations of V. album have been
proposed for injection into malignant
tumors (Kienle et al., 2009). European
mistletoe may be toxic during prolonged
use.

Field horsetail (Equisetum arvense
L.) is a perennial spore herbaceous plant.
The summer green stem, which contains

triterpene saponins (equisetonin),
flavones and flavonols and their
glycosides (mostly kaempferol and

quercetin glycosides and their malonyl
esters), is used. The alkaloids nicotine, 3-
methoxypyridine and paludine have also
been found in small quantity. Silicates,
most of which are water-soluble, are
contained in a significant amount (up to
7,7%) (EMA/HMPC, 2016).

In  traditional medicine, field
horsetail is used in the form of infusion as
a diuretic, haemostatic, anti-inflammatory
and remineralizing remedy. It is used in
chronic kidney disease (especially in
kidney sand and stones). The silicon
compounds play an important role in the
healing processes of damage to the
epidermis, mucous membranes,
connective tissue and maintain the
elasticity of the blood vessels. Do Monte
et al. (2004) reported a significant
analgesic and anti-inflammatory effect of

176



nanuteneH eqekT Ha BOAHOAIKOXOMHMWS
eKCcTpakT oT Equisetum arvense.

NeyebHoTOo BenukaeHye (Veronica
officinalis L.) e wWupoKo pasnpocTpaHeHo
MHOTOroAuILIHO TPEBUCTO pacTeHue B
Bbarapua u B uana Espona. M3non3sa ce
Haj3eMHaTa 4yacT, cbbpaHa B HA4asi0To Ha
ubTtexa. Cbabpxa NPUAOUAHUN [JIMKO3UAMU,
rMaBHO aykybuH w Kkataanon, a Ccbllo
BEPOHMKO3UA 1 1Taapo3n,. YCTaHOBEHU ca U
eHONMHN  KncenuHu, nasoHONAN, MaHu-
Ton, R-cutocTepon, ABLOUMHKM BellecTsa,
canoHvHKW, BuTamuH C, KapoTeH W Ap.
N3cnepgBaHna Ha NONSIPHW eKCTpakTh Ha
Veronica officinalis nokassar 3HauuTenHa
aHTUOKCUAAHTHA akKTWBHOCT, KaTo Haii-
BMCOKM CTOMHOCTM Cca YCTAaHOBEHW 3a
eTunauetaTHaTa pakums OT eTaHO/HuS
ekcTpakT (Valyova et al., 2008).

Veronica officinalis uma 6poHxonu-
TUYHO, MPOTMBOKALUINYHO, MPOTUBOBBL3-
naauTenHo, aHTMOUOTUYHO N aneTUTOBb3-
oyxgawo pgeictene. [MMpunara ce 3a
NleyeHne Ha Bb3nanuTeNnHu 3abonsBaHus
Ha AuxatesnHata cuctema W npwu
CTOMALLHO-YpeBHU 3a60/19BaHUS.

TpaguuuoHHata  ynoTpeba  Ha
n36poeHnTe GUNKM BK/IOYBA MPUrOTBSAHE
Ha OoTBapu OT OTAEeSIHUTe pacTeHus WUnm
TEXHU CMeCH, KOMTO MMaT pasHoo6pasHu
PU3NONOTNYHN ePEKTU — NOHMKABaAHE Ha
KPbBHOTO  HandraHe, AUYpeTUYEH ¢
XNbYeroHeH edekT, o6Wo yKpeneaHe Ha
opraHusma v ap.

Llenta Ha u3cnegBaHeTo e fda ce
nonyyat BOJAHO-ETAHOMHW eKCTpakTh OT
Cyxa pacTuTe/niHa CypOBMHa, kaTo ce
aHannsmpa BAVSHWETO Ha KOHUeHTpauusaTa
Ha eTaHoNa BbPXY CbAbPXAHUMETO Ha
eKCTPaKTUBHU BellecTBa 1 06wu eHonu B
CbOTBETHUSI EKCTPAKT.

MATEPWNANT N METO4WA

PacTuTeneH MaTepuan -
CTPBKOBE XBAT CMW/A, Maya TPeBa,
KoTellKa CTbrKa, 6571 uMes, NoJSICKUA XBOLL,
U neyebHo BenukaeHdye. PacTutenHute
CYpOBUVHU 6AXa npensapuTesIHO U3CyLle-
HW N OCUTHEHU A0 2-5 mm.

EkcTpakumaTa 6e nposefeHa npu
xungpomogyn 1:10 ©n  TpuM  passiMyHK

the water-alcoholic extract of Equisetum
arvense.

Common  speedwell (Veronica
officinalis L.) is a perennial herbaceous
plant widespread in Bulgaria and all over
Europe. The above-ground part, collected
at the beginning of the flowering process,
is used. It contains iridoid glycosides,
mainly aucubin and catalpol, as well as
veronicoside and ladroside. Phenolic
acids, flavonoids, mannitol, R-sitosterol,
tannins, saponins, vitamin C, carotene
and others are also found. Studies of
polar extracts of Veronica officinalis show
significant antioxidant activity, with the
highest values found for the ethylacetate
fraction of the ethanol extract (Valyova et
al., 2008).

Veronica officinalis has a
broncholytic, anti-inflammatory, antibiotic
and appetite-stimulating effect. It is used
for inflammatory diseases of the
respiratory system and for the treatment
of gastrointestinal diseases. It is also used
as a diuretic and urinary tract disinfectant.

The traditional use of the listed
herbs involves the preparation of
decoction from individual plants or

mixtures thereof, which have a variety of
physiological effects - lowering of blood
pressure, hepatoprotective, diuretic and
choleretic effect, general strengthening of
the organism, etc.

The aim of the study is to obtain
hydroalcoholic extracts from dry plant raw
material and analyzing the influence of
ethanol concentration on the content of
extracted substances and total phenols in
the respective extract.

MATERIAL AND METHODS

Plant material - above-ground part
of dwarf everlast, knotgrass, wild basil,
mistletoe, field horsetail and common
speedwell. The vegetable raw materials
were pre-dried and cut to particle size
ranging from 2 to 5 mm.

The extraction was carried out as a
stationary process at a hydromodul 1:10
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KOHUEeHTpaumu Ha etaHona - 50, 60 n 70%
viv. Tpobute ce o6paboTBaxa ¢
yNTpasByK TpukpaTHO no 20 min (Model
7652 Ultrasonic System), cnepg KoeTto ce
ocTaBsAxa Mpu cTaliHa TemnepaTypa, B
npoab/keHne Ha 72 h. Cnep otgensHe
Ha pacTuTesIHMA maTepuasl, ekcTpakTuTe
ce huntpyBaxa npe3 CTbkAeH UNTLP C
ronemumHa Ha nopute 40 pm wu ce
cbxpaHsiBaxa npu 4 °C A0 aHanmsa.
OnpegensiHe CbAbpPXaHWETO Ha
Blara B pacTuTenHaTa CypoBMHa -—
CbAbpXaHMeTo Ha Bfara B pactutesniHata
cypoBnHa 6e M3MepeHOo C BnaroMepHa
Be3Ha Sartorius Thermo Control YTC O1L.

OnpefensiHe Ha eKCTpPaKTUBHU
BellecTBa B pacTuTenHnTe
ekcTpakTu — w™metogq no BAC EN
12145:2000.

KonmMyecTBEHO CbAbpXaHue Ha
heHoNHM BewecTBa - O6LOTO ChbAbpXa-
HMe Ha (PeHONHN BeLecTBa B EKCTPaKTU-
Te 6e onpefenieHo KaTo EKBUBAEHTM
rasioBa KucenuHa no cnekrpooTomeTpu-
yeH meTop ¢ peakTuB Ha Folin - Ciocalteu
(Singleton et al.,1999).

CTaTnCTMHYECKN aHa/In3

Bcuukn ekcnepumMeHTasiHn  usmep-
BaHus 6sxa NpoBefeHUM C TpwW MNOBTO-
peHus. Ctatuctudeckata obpaboTka Ha
JaHHUTEe 6e M3BbpLIEHa C MomowTa Ha
Microsoft Excel 2013. [daHHuTe ca
npeAcTaBeHN KaTto cpefjHa CTOMHOCT +
cTaHapTHO OTK/IOHeHue (SD). Pesynra-
TMTe 65iXxa aHa/M3npaHn 4Ypes egHogak-
TopeH ANOVA. Pasnuknte ce npuemar 3a
cratmcTmyeckn aHadnmm npu p< 0.001.

PE3YJITATU N OBCBXXOAHE

Mpu nosydyaBaHETO Ha BCUYKK
eKCTpakTM e W3NoN3BaH pacTuTeneH
mMaTepuasn, Bb3AyLIHO CYLIEeH Npu Temne-
patypa nog 50°C. MNoa6paHuTe pacTeHus,
n3nosi3BaHara 4act OT TAX U OCTaTbYHOTO
BnarocbhbAbpXaHue ca MNOCOYEHU Ha
Ta6nmya 1.

and three different ethanol concentrations
- 50, 60 and 70% v/v. The samples were
treated with ultrasound three times for 20
minutes (Model 7652 Ultrasonic System)
and, then left at room temperature for 72
hours. After the raw material was
removed, the extracts were filtered
through a glass filter with a pore size of 40
pm and stored at 4 °C for further use.

Determination of moisture content
of plant raw material — The moisture
content of the plant raw material was
measured with Sartorius Thermo Control
YTC 01L balances.

Determination of total solids content
in the plant extracts — gravimetric method
by BDS EN 12145:2000.

Determination of total phenolic
contents in the plant extracts - The total
phenolic content of the extracts was
determined as gallic acid equivalents in a
spectrophotometric method using a Folin-
Ciocalteu reagent (Singleton et al., 1999).

Statistical analysis

All  experimental measurements
were carried out in triplicate. The
statistical processing of data was done
with Microsoft Excel 2013. Data represent
mean * standard deviation (SD) of three
independent experiments. The results
were analyzed by one-way ANOVA.
Differences were considered statistically
significant when p< 0.001.

RESULTS AND DISCUSSION
For the preparation of all extracts,
plant material, air-dried at a temperature
below 50°C, was used. The selected
herbs, the used part and residual moisture
content are listed in Table 1.
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Tabnuua 1. XapakTepucTuka Ha N3nos3BaHnuTe pacTUTE/THN CYPOBUHN
Table 1. Characterization of the used plant raw materials

PacTeHune HayuHo BbHLWweH BUA M3nonssaHa BnarocvabpxaHue
Plant HaumeHoBaHue Appearance yacTt Moisture content
Scientific name Used part %
A L~
XKXbnT cmnn Helichrysum
Dwarf arenarium L. 8,13+1,03
everlast
Mava TpeBa Polygonum
Knotgrass aviculare L 8,74x0,30
KoTeluka Clinopodium
CTbIKa vulgare L. 9,00+0,20
Wild basil
Ban nvwen Viscum album L.
Mistletoe 6,18+0,41
HXZ%CKM Equisetum
oL arvense L. 8,08+0,04
Field
horsetail
INeyebHo
BENIMKAEHYe Veronica
Common officinalis L. 6,760,17
speedwell

Pe3ynTaTute 3a BNaroCbhAbpXaHeTo ca NpeacTaBeHn KaTo cpefiHa CToMHoCT + SD

The moisture content is presented as mean = SD

OcCTaTb4yHOTO

BnarocbhbabpXxaHve
Ha BCWUYKM cypoBuHK e nog 10 %, kato
yCTaHOBEHUTE CTONHOCTK ca oT 9,0% (C.
vulgare) po 6,18% (V. album). N3cyweHn-
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The residual moisture content of all
raw materials was below 10%, with the
values ranged from 9.0% (C. vulgare) to
6.18% (V. album). The dried and milled




T€ W OCUTHEHW npobu OT pacTUTeNHus
MaTtepuan 6sxa ekcTpaxmpaHu CbC CbOT-
BETHUTE BOAHO-eTaHosHM pa3Tteopu (50, 60
n 70% viv).

MopbpaHnTe KOHUEHTpauun Ha eTa-
Ho/Ma ca 4YecTo M3N0N3BaHU Npu nosyyasa-
He Ha OWIKOBM eKCTPakTW. AHa/M3bT Ha
NnoJlyYyeHnTe BapuvaHTU EKCTPaKTV MNokasa,
Yye BCUYKM NPOBU Ca HUCKOBWUCKO3HW Teu-
HOCTM CbC cneuuduyeH apomart. LiBeTbT
Bapupa OT 6NefoXbNT [0 3e/eH un
KahssB B 3aBMUCMMOCT OT WM3MNos3BaHaTa
pacTtutesiHa CypoBuHa.

Ha Tabnuuya 2 ca gageHu pesynta-
TUTE 3a CbAbPXaHMETO Ha CyXO BELeCTBO
Nnpy eKkCTpakTUTe TMOJIyYeHW C BOAHO-
eTaHO/IHW PasTBOPU C pas/iMyHa KOHLEH-
Tpauus. 3a BcAKa pacTuTesiHa CypoBuHa ce
HabnogaBa CcTaTUCTMYECKU 3HayMMa pas-
JIKa B KOSIMYECTBOTO EKCTPAaKTUBHU BeLlec-
TBa B 3aBMCMMOCT OT KOHLEHTpauusaTa Ha
n3non3eaHus etaHon. Mpu H. arenarium, P.
aviculare, C. vulgare, V. album, un E.
arvense Hai-gobpu  pesyntatm  6saxa
nosiydeHn npu ekctpareHT 50% etaHon,
pokato npu V. officinalis Hali-BMcoka
CTOMHOCT 6e oTuyeTeHa NpW eKkcTpakuus ¢
60% eTaHos.

Ta6nmua 2. CbAbpXaHUE Ha CyXO BELECTBO B EKCTPAKTUTE MOJyYeHM

pa3/indHa KOHUeHTpauna Ha eTaHos1a

Table 2. Dry matter content of extracts obtained from different

concentration

samples of the plant material were
extracted with the respective
hydroalcoholic solutions (50, 60 and 70%
vIv).

Selected concentrations of ethanol
are often used in the production of herbal
extracts. The analysis of the obtained
extracts showed that all variants are low-
viscosity liquids with a specific flavor. The
color ranges from pale yellow to green or
brown depending on the used plant.

Table 2 shows the results for the
dry matter content of the extracts
obtained with water-ethanol solutions. For
each plant raw material, a statistically
significant difference in the quantity of
extracted substances was observed
depending on the ethanol concentration.
For H. arenarium, P. aviculare, C.
vulgare, V. album, and E. arvense, the
best results were obtained with a 50%
ethanol solution, whereas for V. officinalis
the highest value was obtained by
extraction with 60% ethanol.

npwu

ethanol

PacTuteneH ekctpakr Cyxo0 BelLecTBO B ekcTpakTa (mg/ml)
Plant extract Dry matter in the extract (mg/ml)
eTaHon 50% eTaHon 60% eTaHosn 70%
ethanol 50% ethanol 60% ethanol 70%
Xbnt cmun
Dwarf everlast 26,46+0,19 16,98+0,08 18,27+0,10
Maya TpeBa
Knotgrass 18,61+0,13 17,08+0,01 16,33+0,21
KoTeLlka cTbnka
Wild basil 16,81+0,13 15,79+0,07 7,25+0,08
Ban nmen
Mistletoe 19,98+0,01 18,52+0,11 16,21+0,05
Monickn xBoLy,
Field horsetail 19,17+0,11 17,450,06 15,40+0,01
INleye6Ho BenukaeHYe
Common speedwell 16,48+0,05 19,16+0,15 17,68+0,21

[aHHnTe ca npefcTaBeHN KaTo cpefdHa CTOMHOCT + SD

The results are presented as means + SD
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MogobHa TeHAEeHUMA ce Habnto-
[JaBa 1 No OTHOLUEHUE CbAbPXaHWETO Ha
hbeHoMHM  BellecTBa B  EKCTpakTuTe
(Tabnuua 3). Pasnvkute ca cratucTu-
yeckn 3Haunmm (p<0.001) npu noutn
BCMYKM CYPOBMHM C M3KIOUeHue Ha P.
aviculare. MNMpu ekcTpakuusa ¢ 50% etaHon
Hai-g406po M3BAMYAHE Ha EeHOHUTEe
BelllecTBa e nosy4yeHo npu H. arenarium,
P. aviculare n C. vulgare. 3a ekcTpaktute
or V. album n E. arvense Haii-Bucoka
KOHLeHTpauua Ha (eHom e ycTaHoBeHa
npu BapuaHTuTe, nosiydyeHn c¢ 60 %
eTaHon, a npu V. officinalis — npun 70%
eTaHor.

A similar trend was observed with
respect to the content of phenolic
substances in the extracts (Table 3). The
differences are statistically significant
(p<0.001) in almost all raw materials
except P. aviculare. The highest content
of phenolic substances was established
in H. arenarium, P. aviculare and C.
vulgare extracts obtained with 50%
ethanol. For the V. album and E. arvense
extracts the highest concentration of
phenols was observed in the variants
obtained with 60% ethanol, and for V.
officinalis - with 70% ethanol.

Tabnuua 3. CbabpKaHne Ha (DEHOMHM BellecTBa B EKCTPAKTUTE NOJTyyYeHu npu

pasninyHa KOHLUEeHTpauusa Ha eTaHosa

Table 3. Total phenols content of extracts obtained from different ethanol

concentration

PacTuteneH ekctpakT deHoNHM BewecTBa B ekcTpakTa (Mg GAE /ml)

Plant extract Total phenols in the extract (mg GAE/mI)
etaHon 50% etaHon 60% etaHon 70%
ethanol 50% ethanol 60% ethanol 70%

XXbnT ecmun

Dwarf everlast 3,01+0,037 2,12+0,026 2,23+0,028

Maya TpeBa

Knotgrass 1,98+0,151 1,90+0,095 1,75+0,028

KoTeluka cTbhnka

Wild basil 4,240,040 3,95+0,085 1,56+0,046

ban nmen

Mistletoe 1,13+0,035 1,27+0,030 0,81+0,057

Monckn xBoLy,

Field horsetail 1,01+0,11 1,53+0,065 1,20+0,052

JleuebHO BenMKaeHuYe

Common speedwell 2,79+0,114 3,230,070 3,260,049

[aHHuTe ca npeacTaBeHn KaTo cpegHa CTOMHOCT + SD

The results are presented as means + SD

OT wu3cnegBaHWTe pacTeHus Hali-
6oraT Ha (peHONMHM BeuwlecTBa €
ekcTpaktTbT oT C. vulgare (4,24 mg
GAE/ml) nocneasaH ot V. officinalis (3,26
mg GAE/ml) u H. arenarium (3,01 mg
GAE/ml). [pyrn aBTOpU CbLLIO CbHOOLIA-
BaT 3a BMUCOKO CbAbpxaHue Ha (DEHOSTHM
BellecTBa B €TaHOMHW eKCTpakTu oT
MocoYeHnTe pacTeHuss KaTto CBbp3Bar
TO3n hakT C HabniogaBaHaTa aHTWMOK-

From the test plant extracts the
richest in phenolic substances is the C.
vulgare extract (4.24 mg GAE/mlI)
followed by V. officinalis (3.26 mg
GAE/ml) and H. arenarium (3.01 mg
GAE/ml). Other authors also report a high
content of phenolic substances in
ethanolic extracts of these plants and
associate this fact with the observed
antioxidant activity in vitro (Georgieva
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cuaaHTHa akTMBHOCT in vitro (Georgieva
and Mihaylova, 2015; Valyova et al.,
2008; Czinner et al., 2000).

N3BOAN

MpoBegeHn ca ekcnepMMeHTn 3a
nosyyaBaHe Ha BOAHO-ETAHOMHU €eKC-
TPpaKTX OT LWeCT Buga sieyebHun pacteHus,
U3MNOM3BaHNW B HapogHata MeauumHa B
Bwarapus. Mpy TEXHONOTMYHWUTE ONUTU €
BapupaHa KOHLEeHTpauusaTa Ha eTaHona
6e3 NpoMsiHa Ha ocTaHa/MTe napameTpu
Ha eKCTpaKuus.

YcTaHOBEHA € CTaTUCTUYECKN 3Ha-
yMMa 3aBUCUMOCT MeXAOY KOHLeHTpauus-
Ta Ha eTaHona u [o6uBa EKCTPaKTUBHM
BewecTea 1 06wy dpeHonn oT eguHuLa
CypOBUHa.

Hali-BMCOKM CTOMHOCTM 3a CbAbp-
XaHWeTo Ha 06K heHoNn ca OTYEeTEHU
npn C. vulgare, ekctpaxumpaH c 50%
eTaHon (4,24 + 0,040 mg GAE/ml) u npu
ekcTpaktute oT V. officinalis, nonyyeH cbc
70% etaHon (3,26+0,049 GAE mg/ml) n
H. arenarium — ekctpareHT 50% eTaHon
(3,01 mg GAE/mI).

and Mihaylova, 2015; Valyova et al.,
2008; Czinner et al., 2000).

CONCLUSIONS

Experiments were carried out to
obtain water-ethanol extracts from six
species of medicinal plants used in folk
medicine in Bulgaria. Technological
experiments vary the ethanol
concentration without changing the other
extraction parameters.

A statistically significant correlation
between ethanol concentration and yield
of extracted substances and total phenols
per unit of raw material was established.

Highest values for the total phenol
content were recorded for C. vulgare
extracted with 50% ethanol (4.24 + 0.040
mg GAE/ml) and for V. officinalis extracts
obtained with 70% ethanol (3.26 + 0.040
mg GAE/ml) and H. arenarium - with 50%
ethanol (3.01 = 0.049 mg GAE/ml).
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PE3IOME

Hawara cTpaHa e 6orata Ha fie4yeo6-
HY pacTeHus. 3nonssaT ce OT ApeBHOCTTa
3a noJjlyyaBaHe Ha LUEHHW JieKapcTBa,
noanpaskW, apoMaTHU 1 ApYry BellecTBa.
CbBeMeHHaTa XxummnyHa 1 dapmaledTuyHa
uHaycTpusa fobuBa OT pacTeHusaTa nekap-
CTBEHV npenapaTy KaTo HWBasIMH, MOPGIMH,
rnayuuH, BWHKanaH, pyTWH,  ECKYJIWH,
KCaHTOpWH, ckononamwvH u gp. MNosiBata u
pasnpocTpaHeHMeTo Ha 60MecTu BAUsie Ha
KauyecTBOTO U Ha KO/IMYECTBOTO Ha MPOAYK-
umATa. Ynotpebarta Ha NPOAYKTU 3a pacTu-
TenHa 3awuTta e HexenaHa. [Jobpute
pacTUTeNIHO3aLMTHN MPaKTUKU  BK/IKYBAT
no3HaBaHe Ha nartoreHu, nospeguTe Mo
pacTeHusiTa U UHBEHTapM3aLuMsl Ha CbLLECT-
ByBallaTa WH(popmaumss B cTpaHaTa 3a
nogo6Ha npobnemaTtuka, koeTo belue Len
Ha npoy4yBaHeTo, mHaHcupaHo ot HUC
no MNpoekt 21-2016 kbm NITY. Mpernega-
HN 6sixa rogMWHUTE TeyeHus Ha net
peHoMUpaHu Hay4yHn nsgaHuns, kato “Pac-
TEHUEeBBbAHN Haykn“; ,ArpapHu Hayku*;
oI pagnHapcteo”; ,Agricultural Science
and Technology* n ,Bulgarian Journal of
Agriculture” 3a nepuoga ot 1973 po 2017
roguHa. B TO3uM nepuon ny6svkauuute

Accepted: 02.10.2018

Published: 07.11.2018

SUMMARY

Bulgaria is rich in medicinal plants.
They have been used since antiquity to
obtain valuable medicines, spices,
aromatic and other substances. The
modern chemical and pharmaceutical
industry uses plants to produce medicinal
products such as nivalin, morphine,
glaucine, vincapan, rutin, esculin,
xanthorin,  scopolamine, etc. The
emergence and spread of diseases
affects the production quality and quantity.
The use of plant protection products is
undesirable. The good plant protection
practices include being familiar with
pathogens, plant damages and inventory
of the information available in the country
on these issues, which was the aim of the
study funded by the Research Sector at
the University of Forestry under Project
21-2016. All issues of five prestigious
scientific  journals, namely “Bulgarian
Journal of Crop Science®; “Agricultural
Sciences Journal”; “Gradinarstvo”;
“Agricultural Science and Technology”
and “Bulgarian Journal of Agriculture” of
the period 1973-2017, were reviewed.
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HagxBbpnat 3800 6posi. EgmMHCTBEHO 49
6pos OT TSX Ca HOCUTENIM Ha MHAopma-
uus, cBbp3aHa C NpuuMHUTEeNnn Ha 6onec-
TV N0 MEAULMHCKM 1 apOMaTHU pacTeHus.
OT cneuvanusmpaHata Obarapcka nure-
patypa ot 1962 go 2017 ca oTKpuUTK Ny6-
nukysaHu 11 kHurn. B uetupu ce pas-
rnexgaTr 6onectute u Henpuatenute no
eTepuyHoMac/neHnTe U fekapcTBeHuTe
KyNTypu, a octaHaute 7 kacadaT TexHo-
norvaTa Ha otrnexagaHe. MspganeHn ca 8
yuyebHuM nocobus, aBa ydyebHuKa, pasriex-
Jawm 601ecTn No KyNnTypHUTE pacTeHus ¢
MHhopMaLmsa 3a orpaHuyeH 6poi Kyntypu -
MacnogainHa posa (Rosa damascena),
MeHTa (Mentha sp.), naBaHgyna (Lavandula
vera), kopuaHabp (Coriandrum sativum),
cansua  (Salvia  officinalis), agunsaHka
(Valeriana officinalis), meguumHcka pyxa
(Althaea officinalis), martounHa (Melissa
officinalis), kummoH (Carum carvi L) n
pe3eHe (Foeniculum vulgaris Mill.). Bonec-
TMTE, ONMCaHW MO0 MeauUUHCKUTE 1
eTepuyHO-Mac/ieHnTe KynTypu ce npuyu-
HABAT OT pas3MyHM naTtoreHun (BUpycw,
6akTepuun, dmTonnamMun), HO Hai-cpeLiaHn
u cboblaBaHun ca rbbute. Pesyntatute ot
uscnegBaHeTo  ycTaHoBsiBaT  crabaTa
MPOy4eHOCT Ha nartoreHWTe Mo Te3n
KyNTypW.

Kntouosu AyMu: natoreHu,
MeULMHCKM, apomMartHu pacTeHus,
nuTepaTypHM U3touHmum, MpoekTt 21/2016
NTY, bbarapus

YBO/,

MonesHnTe CcBOWCTBA Ha Jiekap-
CTBEHUTE W €TEepUYHO-Mac/IeHUTe KynTy-
pun (EMJIK) 1 mMeguuUHCKU 1 apomaTHU
pacteHna (MAP) ca 6uaM wn3ydyaBaHu
xunsgonetus Hasad. MNpunaraHn ca Bce
no-3agbnboyeHo KN edmKacHo, KOeTo
BOAM [0 MAcoBOTO MM u3nos3BaHe. ToBa
CbOTBETCTBA HapacTBall0TO UM TbpCeEHE,
BOAELWO A0 3aBULIEHOTO KO/IMYECTBO Ha
eXerogHo cboupaHute 6uUIkN. Lopu npu
Hali-[obpo  KOHcepBMpaHe U no-
HaTaTbWHO CbXPaHeHMEe Ha sevyebHUTe
pacTeHusi ¢ BPEMETO TAXHATa aKTUBHOCT
oTcnabBa. 3atoBa 3a BCsika bunka TpsioBa
[Ja ce 3Hae 3a kakbB Nepuoj OT Bpeme

The publications within this period are

over 3800. Only 49 issues contain
information related to medical and
aromatic  plant pathogens. Eleven

published books were found among the
specialized Bulgarian literature of the
period from 1962 to 2017. Four of them
consider diseases and pests of essential
oil and medicinal crops, and the other 7
refer to the cultivation technology. Eight
manuals and two textbooks were issued,
which consider crop diseases and contain
information about a limited number of
crops — oil rose (Rosa damascena), mint
(Mentha sp.), lavender (Lavandula vera),
coriander (Coriandrum sativum), sage
(Salvia officinalis), valerian (Valeriana
officinalis), marsh mallow (Althaea
officinalis), lemon balm (Melissa
officinalis), Cumin (Carum carvi L.) and
fennel (Foeniculum vulgaris Mill.). The
described diseases of essential oil and
medicinal crops are caused by various
pathogens (viruses, bacteria,
phytoplasmas), but the fungi are the most
common and frequently reported. The
results of the study show that the
pathogens of these crops are still not well
researched.

Key words: pathogens, medicinal,
aromatic plants, source literature, Project
21/2016 UF, Bulgaria

INTRODUCTION

The beneficial properties  of
essential oil, medicinal, and aromatic
plants have been studied for millenia.
They have found more profound and
efficacious application, which has led to
their mass use. This corresponds to a
growing demand for them which leads to
an increased quantity of the herbs
collected annually. Even with the best
conservation practices and subsequent
storage of medicinal plants, their effect
attenuates with time.

Therefore for each herb it is important to
know the period of time after its
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cnen npurotBaHeto U TH € rogHa 3a
ynoTpeba. lpu He npaBWIHO CYylIeHe
MOX€e Hanmb/IHO Aa ce 3arybu neyebHOTO
um gelicteue. CbobpassiBaHETO C Tesn
N3NCKBAHMA € rapaHuua 3a ocurypsisaHe-
TO Ha edmkacHa chutoTepanus. OTriex-
[aHeTo Ha HSAKOW eTepu4yHoOMAacNeHn Kysi-
Typu KaTo macnogariHa po3a, flaBaHgyna,
MEHTa W Jpyrm y Hac uma cTapu
Tpaguumm ” CBETOBHA W3BECTHOCT, a
OPYrv,  CpaBHUTE/IHO  MO-HOBM  KaTo
cnnnbym (6801 TpbH), CanBus, XbAT Mak U
Ap., ce ouyepTaBaTt KaTto NepCrneKTUBHU K
Npon3BOACTBOTO UM Ce pasLumpsisa.

B cbwoTo BpeMeTo Mo gaHHW Ha
FAO, exerogHo B CBeTa ce perucrpupa
n3yes3BaHeTO Ha MHOI0  pacTuTeNHU
BuAoBe. ETO 3awlo 3a npeojonssaHe Ha
pecypcHus gedmunT 1 3a[0BOMISIBaHE Ha
HapacTBawoTo MnoTpebneHne ca cb3ga-
OEHN N ce cb3gaBarT TexHosormM 3a
KyNTMBUPAHOTO UM OTrexgaHe. Taka
MMa He camo Bb3MOXHOCT 3a OMosi30TBO-
psBaHe Ha C/abonpoAyKTVBHU  3eMu,
ocurypsiBaHe [OXOAM Ha HaceneHueTo U
Bb3MOXHOCT 3a OTI/ieXaaHe Ha pacTeHus
C NO-BMCOKO CbAbpXaHue Ha 61oorMyHo
aKTMBHM BewecTBa. OTrNexgaHeTo Ha
pacTeHusiTa Kato 3eMefesicknm Kyntypu
4yecTo NbTU Ce CLMNPOBOXAa OT nosieara
Ha 60/1eCT U HenpuaTenu, KOUTo morart
Ja HaHecaT CEepUO3HM MOpPaXeHusd, a B
HSKOW Cnyyan JOpu ga KoMnpometmpar
pekonTata. Ynotpebara Ha NpogykTu 3a
pactutenHa 3awura npu KyaTypu 3a
MEOULMHCKA M KO3METUYHM  Lenu
U3KIOYBa B NPOAyKUMATa W HeliHuTe
NPOU3BOAHN HaNU4MeTo [opy M Ha
MUHVMAasTHN OCTaTbYHU KONTMYECTBa.

B ocHoBaTta Ha yCbBbpLUEHCTBaHe-
TO Ha npunaraHnTe MeToamn U Nogxoaun 3a
pactutenHa 3awurta e Jo6poTo Mno3Ha-
BaHe Ha BMAOBETE U NOBPeAUTE, KOUTO Te
HaHacAaT Ha cboTBeTHUTE EMJIK 1 MAP,
KaTo NbpBOHAYa/IEH eTan OT TO3U npoLec
€ V3BbPLUBAHETO Ha MHBEHTapusaums Ha
chbllecTByBawara uHdopmaums B cTpa-
HaTa CBbp3aHa C nofgo6Ha npobnemaTu-
ka. Mpoekt 21/2016 Ha HUNC kbm NITY
noAnoMOrHa HacTOALWL0TO NpoyyYBaHe Ha

preparation in which it is good for use. In
case of improper drying, it can completely
lose its medicinal effects. Observing these
requirements is a guarantee for an
efficacious phytotherapy. The growing of
some essential oil crops such as Damask
rose, lavender, mint, etc. in Bulgaria has
long traditions and global popularity,
whereas other relatively newer species
such as white thorn, sage, yellow horned
poppy, etc. have promising perspectives
and their production is growing.

At the same time according to data
of FAQ, extinction of many plant species
is reported every year. This is why for the
purpose of overcoming resource shortfall
and meeting growing consumption there
have been and are continuously created
technologies for their cultivation.

This allows not only making use of lands
of low productivity and income-generation
for the population, but also an opportunity
for growing plants with higher content of
bioactive substances.

Growing of plants as agricultural crops is
often accompanied by diseases and pests
which can cause serious harm and in
some cases even compromise the
harvest. Yet, the use of plant protection
products with crops for medicinal and
cosmetic use is not allowed in their
production and its derivatives, even when
it comes to miniscule residual quantities.

The foundation of improvement of
the methods and approaches applied for
plant protection lies in the good
knowledge of pathogen species and the
harm caused by them on the respective
essential oil crops and medicinal and
aromatic plants, and a first stage in this
process is an inventory of the existing
information in the country on this subject
matter. Project 21/2016 of NIS to the
University of Agriculture and Forestry
supported the present study of the
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natoreHuTe no apamatHu U MeguLUNHCKA
KyNnTypun B Bbarapus.

Llen n 3agaun

Llenta Ha HacTOALOTO NpoyyBaHe
bewe pfa ce yCTaHOBW CTeneHTa Ha
NMPOy4YeHOCT Ha BUAOBETE MaToreHu no
KyNnTUBMPaHUTE eTepuyHoMacsieHuTe u
neyebHuTe pacteHns (EMJIK) n meanumH-
Ckm un apomatHu pacteHus (MAP) B
Bwarapua n ga ce aHanmsnpa HaaMyHarta
B Bbarapusa nybnvkysaHa nHopmaums.

O6eKkT 1 npefMeT Ha uscnegsaHe-
TO e nyb6nukaumoHHaTa geiiHocT B bbsra-
pus oTHacswa ce A0 NMPUUUHUTENUTE Ha
60/1eCTV NO /IeKapCTBEHN PacTEHUS.

3a wu3Nb/IHEHME Ha UuenTta Ha
pabota 6sixa nocTaBeHW 3ajayn 3a npo-
yyBaHe U aHa/iM3 Ha HayyHuTe nybauka-
unm  (Nepuoamuka), Hay4HomonynspHuTe
nyé6nvkauun  (Nnepuoavika), Ha  Apyru
neyaTHW M3TOYHUUM (KHUMK, Gpowypu u©
4p.), a CbWo npoyyBaHe M aHaM3 Ha
€NeKTPOHHUTE nsgaHusa u nybavkauuy no
Temarta 3a nepuoga ot 1972 go 2017 .

MATEPVAT N METOOU

OctblyecTBsiBaHeTO Ha 6Gubnunorpad-
CKO u3cneaBaHe (MpoyyBaHe Ha NuTepary-
pata) no cbOTBETeH MpobsieMm € nbpBaTa
CTbMKa OT Hay4YHO-U3cnegoBartesickara pabo-
Ta. HayuHaTa vHchopmauusa e cnegcteve ot
Cb3HaTesIeH LeneHacoyeH mnpouec. Ta ce
U3MNon3ea 3a pas/inyHu uenu (TeopeTuyHn u
npakTnyeckn), kaTo B obnactra Ha 3emepe-
NIMETO HU JaBa Bb3MOXHOCT Aa Cb3faBame
HOBM U nojobpsieame ChbLLECTBYBaLLUTE
TEXHONOMMM 3a KyNTUBMpaHe Ha pas/InyHu
pacTuteniHM BUAOBE, KOWTO NpeacTaBnsBat
UHTEpeC 3a 3a[0BOJIABaHE Ha pas/nyHu
NoTpe6bHOCTM OT BUTUETO Ha YOBEYECTBOTO.
TbpceHeTo Ha MHopmMauus MoXe Aa vma
[Be CbAbpXaTesiHW CTpaHW — NpoyyYBaHe Ha
nuTepatypara M npoyyBaHe Ha npakTuyec-
knst onut (Gavrailov, 2014).

Llenta Ha HaweTo MTepaTypHOTO
npoyysaHe Gewe [Ja Cce  YCTaHOBU
CbBPEMEHHOTO CbCTOSHME Ha npobnemuTe.
B Ta3u Bpb3ka Gelle BaXHO Aa Ce U3ACHAT
[Ba Bb3/10BU BBLMPOCA Ha HALIeTO Mpoyu-

pathogens of aramatic and medical
cultures in Bulgaria.

Purpose and tasks

The purpose of this research was to
establish the extent to which the
pathogenic species affecting cultivated
essential oil crops and medicinal and
aromatic plants in Bulgaria have been
studied and to analyze the existing
information which has been published in
Bulgaria.

The subject and scope of the
research was the publication activity in
Bulgaria regarding the pathogens
affecting medicinal plants.

For fulfllment of the research
purpose, there were placed specific
assignments for research and analysis of
the scientific  publications  (periodic
issues), popular science publications
(periodic issues), of other print sources
(books, brochures, etc.), as well as
research and analysis of the electronic
editions and publications on the topic for
the period from 1972 to 2017.

MATERIAL AND METHODS

The first step in any scientific
research work is a bibliographic research
(literature review) on the particular
subject. Scientific information is the result
of a concentrated process. It is used for
different purposes (theoretical and
practical), and in the field of agriculture it
allows us to create new and to improve
the existing cultivation technologies for
different plant species which are of
interest for the meeting of various needs
of human life. Information research can
have two aspects content-wise —
research of literature and research of
practical experience (Gavrailov, 2014).

The purpose of our literature
review was to identify the present-day
state of the subject matter. Therefore it
was important to clarify two key
questions of our research, formed into
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BaHe, 060c06eHM B ABa pasfenia: KakBo ce
pasbvipa noj, NoHATUETO MHopMaLUusa 1 Kou
ca pasfnMyHunTe BUAOBE NHhopMaLma 1 KakBo
€ 3HayeHVeTo Ha eTepuyHO-Mac/ieHuTe u
NeKapcTBeHN  KynTypu 3a YoBeka W
3emMefe/ICKOTO NPOU3BOACTBO.

WHdopmaums 1 USTOYHMUM  Ha
NHhbopmayus.

CobliecTByBa pas/iMyHo pasbupaHe
3a eTtanuTe, npe3 kKouto TpsbBa ga npe-
MVHe un3crefoBaTesicKuAT npouec. Hakon
ro pasfenar Ha Tpu etana (npoekTupaHe,
TeXHoMorMyHa u© pedinekcuBHa hasa)
(Lulalski 2005a n 2005b. Tasev, 2004 wu
Ap.), a Apyrm Ha yYetupwu (NnpegsapuTeneH,
CBLUMHCKN, 3aKNioumTesnieH 1 npeacrasure-
neH) (Lulalski, 2005b; Gavrailov, 2014).

WHgopmaumsaTa (ot NaTVHCKK:
informatio - passicHeHne, W3/0XeHne, ocBe-
[OMEHOCT) e MNOHATUe, CBbP3aHO C 06EKTUB-
HOTO CBOMCTBO Ha MaTepuasiHATE 06eKTU ”
ABNeHns (npouecu) fa nopaxpgar MHOro-
obpasve OT CbCTOSIHUSI, KOUTO MOraT Ja ce
npegasaT Ha gpyrn 06ekTM upe3 B3aumo-
JefcTBuA M fa ce 3aneyarBaT B TsxHaTa
cTpykTypa (http://bg.wikipedia.org/wiki/).

Gavrailov  (2014) pasrpaHnyaBa
BUAOBETE [OKYMEHTM KaTo [TbpBUYHU
[OKYMEHTU W BTOPUYHM [OKYMeHTU. B
npoy4ysaHeTo M3nosi3BaxMe U AsaTa Buja.
PasrnegaHn 6sixa ny6/vKyBaHW MOHOrpa-
goun, c60pHULM, HAYYHU U3[aHNS, HAyYHO-
nonynsapHW, MaTepuann OT Hay4yHU KOHJbe-
peHuun, oduumanHu mn3gaHus, cTtaTUcTu-
yeckn cOOpHULKM, CnUCaHUs, BECTHULN,
peepaTMBHN XypHasIM, HayYHU 3anmncku,
cbopHULM, OBHONMETUHU, WN3BECTUSA, TOAMLL-
HUUKM, OT4YeTn, aucepTauuu, AUNJIOMHU
paboTun, AenoHMpaHyW PBLKOMUCK, apXMBHU
eaVHULM, NPeBOAN, TEXHOIOTUYHA [AOKYMEH-
Taums, paunMoHann3aTopcku NpPeanokeHns u
Ap, KouTO cnagaT KbM nNbpBata rpyna
[OKYMEHTU. BTOpPUYHM  [OKYMEHTM CbLLO
6s1xa npoyyeHn. ToBa bGsixa pediepaTuBHU
XYpHanu, curHanHa uHdopmaums, ekcnpec-
UHopMaLus, neyaTHW KapTuuku, 0630pu
(pedepeHTHN, aHa/IUTUYHW), eHuuMKnoneanu
(06w, yHmBepcasiHui, 0TpacsioBsu), cnpaBoy-
HULW, PEYHULIM U T.H.
(http://tuj.asenevtsi.com/Informatica2/1011.htm).

3a OopueHTUp npu TbPCEHETO Ha
MHhopmaymsa Gele nsnonssaxme knacudm-
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two sections: the concept of information
and the different information types, and
the significance of essential oil crops and

medicinal plants for humans and
agricultural production.

Information and information
sources.

There are different approaches to
the research process stages. Some
authors divide it into three stages
(design, technology and reflection)
(Lulanski 2005a and 2005b. Tasev, 2004
et al.), and other authors into four
(preliminary, essential, conclusive and
representative) (Lulanski 2005b,
Gavrailov, 2014).

Information (from Latin: informatio -
clarifiction, exposition, awareness) is a
concept related to the objective property
of material objects and phenomena
(processes) to create a wide range of
states which can be transferred to other
objects through interaction and can be
imprinted in their structure
(http://bg.wikipedia.org/wiki/).

Gavrailov  (2014) distinguishes
between primary and secondary
documents. In our research we have
used both types. We have reviewed the
published monographs, compendiums,
scientific  editions, popular science
editions, materials  from  scientific
conferences, official publications,
statistical compendiums, journals,
newspapers, journals with reference
index, scientific notes, collected works,
newsletters, announcements, yearbooks,
reports, dissertations, graduation theses,
submitted manustripts, archive units,
translations, technological documentation,
justification proposals, etc., all of which
belonging to the first group of documents.
We have also reviewed secondary
documents, such as journals with reference
index, new publication announcements,
express information, print cards, reviews
(reference, analytical), encyclopaedias
(general, universal, sectoral), guides,
dictionaries, etc. (http://tuj.asenevtsi.com).

As a reference point in the search
for information we used the classification



KaumaTa Ha Tasev (2004), BkitouBawa: basa
JaHHN KaTo CBBKYMHOCT OT JaHHWU, CTPYyK-
TypvpaHu MO HauuH, KOWTO M03BOSsBA
NIeCHOTO ”M  6bP30TO UM U3B/IMYAHE,
(https://mkirilova.files.wordpress.com):

BubnuoTeku; Yuunuuwia;, 3apaBHa  Kaca;
Nnyun  nekapu; BwugeoTekn; MarasnHu
(BknounTeENHO M no Internet); Cknagose;
paxkpaHCcKu permcTsp
(https://bg.wikipedia.org/wiki/). BaHka AaHHW

(BH) «kato cbBpeMeHHa opmMa Ha
opraHv3auusi, Ha CbXxpaHeHWe W AOCTbM A0
WH(popmaLmsa, Habop OT  e3MKoBUM W

CO(PTyEpPHN WHCTPYMEHTW, W3BECTHA KaTo
cucTeMa 3a  KOHTponupaHe 6asa  AaHHM
(CKBL) (Babenko, 2008).

M3BbpluBaHeTO Ha cheuvanusnpaHo
6ubnuorpadcko nNpoyysaHe No onpegeneHa
Tema 6sXxa BK/OUYEHWU TEXHWUKM C UHTepamc-
UMNAVHapPEeH W3CcnenoBaTesiCku MHCTPYMEH-
TapuyMm. M3BbpeHo Gelwe 6ubnmorpadcko
TeMaTU4yHO npoy4yBaHe, ob6xBawallo 6nbano-
rpacpcko onucaHve M cucTemarmsaums, 06-
paboTka Ha AaHHW U CTpykTypupaHe. OTae-
NeHo belle BHUMaHWe Ha aurntanusauus Ha
pe3yntaTuTe OT 06paboTeHUTEe MaTepuanu un
rpachmuHOTO NpeacTaBsHe Ha pesynraTuTe.

CbCTaBAHe Ha aIroputbm  3a
TbpCeEHE Ha WHopmauns, 3an0xeHa B
niTepaTypHUTE U3TOYHULM.

MpuMepHUs anroputbM, KOWTO Gelle
M3MNon3BaH € CbCTaBeH OT OCHOBHWU eTanu
KaTo onpefesisiHe Ha TUNa Ha U3TOYHMLWTE,
KOUTO LWe 6bAaT MpPoyYEHU — MbPBUYHU U
BTOPUYHM, Ny6AMKaLUM B NEPUOSUYHUTE
Hay4yHU un3[aHus, HayyHO-NonynspHa nuTe-
paTypa, eneKkTpoHHW u3faHus (“pasy3HaBa-
He” B eJIEKTPOHHUTE KHWXapHULMW, BUpTyan-
HNU 6GUONNOTEKN N KaTasio3n B WHTepHeET).
Bewe onpepeneHa npogb/mXUTENHOCTTA Ha
neproga, 3a KOWTO Npoy4yBaHETo Lie 6bae
U3BbPLUEHO ¥ Gelle onpefeneH e3vKoBUs U
reorpaddckn o6xeat — camo 6bArapcky Hayu-
HW n3TOYHMUM. TlpoyuyeHn 6sxa cnepgHute
U3TOYHULW: NEYaTHN U e/IEKTPOHHU U3[aHus,
BK/OUBALLM: AHOTALMUTE KaTO KpaTbK TEKCT,
Jasall, MHhopmauus 3a CbobpXaHNETO Ha

KHUra, cTartus, hnnm " T.H.
(https://bg.wikipedia.org/wiki/);

Bubnuorpacgmmte kaTto Wu3yvyaBaHe U
ONMMCBaHE Ha nNevyaTHW wm3gaHusa nu
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of Tasev (2004), including: Database as
a set of data structured in a way which
enables its fast extraction,
(https://mkirilova.files.wordpress.com):
Libraries; Schools; Health insurance
fund; General medical practitioners;
Video libraries; Stores (including online);
Warehouses; Civil register
(https://bg.wikipedia.org/wiki/). Data bank
as a contemporary form of organization,
storage and access to information, and a
set of language and software
instruments, known as a data base
control system (Babenko, 2008).

In the specialized bibliographic
research on the topics we included
techniques of interdisciplinary research
toolkit. We performed a bibliographic
thematic research covering the
bibliographic description and
systematization, data processing and
structuring. We paid attention to
digitalization of the results of the
processed materials and the graphic
presentation of the results.

Creation of an algorithm for search
for information in the literature sources.

The model algorithm used was
composed of several main stages such
as defining the type of sources to be
researched — primary and secondary,
publications in periodic scientific editions,
popular science literature, electronic
editions (“scouting” the electronic book
stores, virtual libraries and catalogues on
the Internet). We determined the period
in which the research had to take place,
as well as its language and geographic
scope — only Bulgarian scientific editions.
We researched the following sources:
print and electronic editions, including:
Anotations as short texts presenting the
contents of a book, article, film, etc.
(https://bg.wikipedia.org/wiki/);

Bibliographies as studying and describing
print editions and manuscripts



pbkonucu  (https://bg.wikipedia.org/wiki/);
[OucepTtaumm 3a npugobusaHe Ha Hay4yHa
creneH ,adoktop* BbB BY3 (http://e-
dir.unwe.acad.bg/); Yue6HMUM K y4yeBHU
nomarana karo wu3gaHma ¢ ISBN wu
peLeH3eHT 1 MnpenopbyaHn OT KaTeapeH
CbBeT MO CbOTBETHWUTE AUCUMUNINHM Ha
yHuepcuteTute (http://iniod.com); Ctyaus
C u3cnepnsaHe no HAKakbB BBMNPOC € ISSN
unun I1SB, uuinTo obem 6ewe ot 30 go 100
ctpanuum (http://iniod.com/); foknagn Ha
HayyeH chopym. (http://iniod.com/) u
MoHorpacumte  (MOHorpadmyeH  Tpya),
KaTo HayyHuW CbUMHEHus,  3acarawm
nsyepnaTesiHo efjMH BbNPOC v Tema.

PE3YJITATA

3HayeHne Ha eTepuyYHO Mac/seHnTe un
NeKkapCTBEHW Ky/ITYpU 3a 4yoBeka U Hawarta
cTpaHa. ETepuuyHO macnenute u nekap-
cTBeHn kyntypu (EMJIK) ca u3BecTHW OT
BekoBe. B HAKkom ustouHm kyntypu (Kntaii,
Wugus v gp.) nonynspHocTTa Ha HeTpa-
OVUMOHHATa MeduuMHa MMa  LuMpoka
nonysisipHOCT, CbM3MeEpUMa C MogepHaTa
MeauumHa. B ceBeta oT okono 422000
pacTutenHu Bnga 3a MefUUMHCKN Lenu ce
nsnonseat 12.5% (52885), a 8% (4160) ca
3acTpaweHn (Schippmann et al., 2002.).
EMJIK n MAP ce u3nonssar nog pas/snyHa
opma  (OUPEKTHO 3a JleyeHne nog
doopmata Ha HacToWku, YaiioBe u gp.) Kato
CypOBMHA 3a NPOM3BOACTBO Ha /lIeKapcTBa,
CbCTaBKM Ha XpaHata (mognpaBkm C
neyebHmn cBoiicTBa) 1 Ap. Cnopepg Aoknag
Ha CBeToBHaTa opraHusaums no npexpaHa
n 3emegenue (FAO) kbm OOH wuma paBa
M3TOYHMKA 3a nosiydyaBaHe MeLULUHCKUTE
pacTeHusi, KOUTO ce M3Non3sBaT OT YOBeKa:
cbbpaHn OT npupogara v OTrnefaHn Kato
KyNTUBUPAHUN pacTeHus.

Bbarapus e TpaguumMoHeH
npon3BOAMTENl Ha E€TEePUYHO  MacsieHu
pacteHuss u TexHU gepuBaTu, Kato 3a
nepuoga 1998-2002 r. ce Hapexpa cpefn
MbpBUTE CTPaHM B CBEeTa MO W3HOC Ha
cbbpaHM OT npupogata JiIeKapCTBEHM
pacteHuss  (po3a, fnaBaHgyna, MEHTa,
KopuaHabp U Ap.), Kato 3aema CbOTBETHO
ABajeceT MU NeTo MACTO Cpef BHOCUTENUTe
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(https://bg.wikipedia.org/wiki/);
Dissertations for the awarding of doctoral
degrees in higher education institutions
(http://e-dir.unwe.acad.bg/); Textbooks and
study aid books as editions with ISBN and
reviewers and recommended by university
department councils on the respective
study disciplines (http://iniod.com); Studies
investigating a certain question with
assigned ISSN or ISB, with a volume
between 30 and 100 pages
(http://iniod.com/); Reports from scientific
forums (http://iniod.com/) and monographs
(monographic works) as scientific works
treating exhaustively a certain question or
topic.

RESULTS

The importance of essential oil
and medicinal plants for humans and for
Bulgaria.

Essential oil and medicinal plants
have been known for centuries. In some
Eastern cultures (China, India, among
others) untraditional medicine enjoys
widespread popularity, comparable to
that of modern medicine. Globally, out of
around 422,000 plant speciels, for
medicinal purposes are used only 12.5%
(52,885), and 8% (4,160) are
endangered (Bergleiter et al., 2009).
Medicinal, essential oil, and aromatic
plants are used in different forms -
directly for treatment (in the form of
infusions, teas, etc.), or as a raw material
for the production of medicines, food
ingredients  (spices with medicinal
properties), etc. According to a report of
FAO with the UN, there are two sources
of obtaining the medicinal plants used by
humans - collecting them from nature
and cultivating them.

Bulgaria is a traditional producer of
essential oil plants and their derivatives,
and for the period 1998-2002 it ranks
among the top countries in the world in
the export of medicinal plants collected
from nature (rose, lavender, mint,
coriander, etc.), and is respectively on
25" position among the importers of

such produce in the USA and on 4"



Ha nofo6Ha npoaykums B CALL n yeTBbPTO
B EBponeiickus cbto3. PO30npon3BoacTBOTO
€ 3anaseHa Mapka 3a CTpaHara, a
KayecTBOTO Ha MOJIy4eHOTO PO30BO Mac/o
HAMa aHanor B CBETOBHaTa WHAYCTPUA U
HEroBOTO TbPCEHE He Hamasssa npes
roguHute. (http://www.fao.org/docrep). Mo
MU3HOCa Ha MeAMUUHCKM pacTeHus bbra-
pus e Ha 8-mo msacto ¢ 10 300t cpegHo 3a
nepuoga 1991-2003 r. Ha cToliHOCT 14 355
500 watckun pgonapa (Lange, 2004), kato
naowute 3aeTm C NOJOGHW KynTypu B
Bbnrapusa npes 2014 r. ca 44,78 ha ¢ o6buwo
npouseefeHa npoaykums 55 598t (MAFF,
Agrostaistica, 2017).

NHTepecbT KbM Te3n pacTeHus, B
cneacteme obema Ha npogaxobute UM,
HapacTBa MOCTOAHHO Mpe3 rnocnegHuTe
JeceTtunetus B CBETOBEH MaLuab.
CroiiHOCTTa Ha NleyebHUTE pacTeHus Ha
MexayHapoaHusa nasap Hagxsbpnsa 50
Mununapaa us nonapa roAMLIHO
(Schippmann et al., 2002). Mo gaHHM Ha
CeeToBHaTta 3apaBHa opraHusaums (WHO
2010) nasapbT Ha MAP B EBpona 3a
nepuoga 1999 — 2001 e HapacHan
3HaYUTesIHO KaTo B Yexusa e ¢ 22%, a B
Bvnrapusa cbe 170%.

Okono 3000 wmeguuMHCKM W apo-
MaTHW pacTeHWs BUOOBe ce TbpryeaT Ha
MeXayHapo4HUTe nasapu W MoBevyeTo ca
avBopacTawm. B EBpona, Hait-manko 2000
MAP ce wu3non3sar Karto TbProBCKU
npoAaykTu, kaTto okosno pase Tpetun (1200-
1300) BupgoBe ca MecTHM 3a Espona
(Stolton et al., 2010).

lopenocouyeHata WMHopmauus nokas-
Ba, Ye e Ha/mue paspacTsall Cce nasap u
HEeroBoTO Bb3AENCTBME BbPXYy NpoOMMLLIe-
HOCTTa MOXe fa 6bfe 3HaunTenHo. Mosuile-
HOTO TbpCEHE Ha CypoBa MNpPOAYKUMS 1
NPoM3BOAHMTE NPOAYKTW, OCBEH C MHTepeca
KbM TexXHUs1 edheKT 3a 34paBeTo Ha YoBeka, e
CBbP3aHO W C yBe/MyaBaHeETO Ha 4oBelukaTa
nomynauus Ha 3emsita. Bcuuko ToBa, KakTo 1
BCE OLle OrpaHN4YeHOTO WM KyNTMBMPAHO
oTrnexagaHe, e npeanocTaska 3a MOBULLEHUA
aHTPOMOreHEeH HATUCK KbM  MPUPOAHUTE
xabutatn. ToBa  3acTpawasa  TAXHOTO
cbuecteyBaHe (WWF, 2000). MNMogobeH puck
CbleCcTBYyBa W 3a Hallata cTpaHa, KoAaTo e Ha
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position in the EU. Rose production is a
trademark for Bulgaria and the quality of
the obtained rose oil is unrivalled in the
global industry, without decline in its
demand over the years.
(http://www.fao.org/docrep/008/af285e/af
285e00.HTM). Regarding the exE)ort of
medicinal plants, Bulgaria ranks 8" in the
world, with an average of 10,300 tonnes
for the period 1991-2003, worth USD
14,355,500 (Lange, 2004), with areas
covered with such crops in Bulgaria in
2014 of 44.78 ha and a total produce of
55,598 tonnes (Ministry of Agriculture,
Food and Forestry, Agrostatistics, 2017).

The interest in these plants due to
their sales volumes has been constantly
growing in the past decades on a global
scale. The worth of medicinal plants on
the international market exceeds 50
billion US dollars annually (Schippmann
et al.,, 2002). According to data of the
World Health Organization (WHO 2010)
the European market in medicinal and
aromatic plants for the period 1999 —
2001 has grown significantly, for
example by 22% in the Czech Republic,
and by 170% in Bulgaria.

Around 3,000 medicinal and
aromatic plant species are traded on
international markets and most of them
are wild plants. In Europe, at least 2,000
medicinal and aromatic plants are used
as commercial products, and around two
thirds (1,200-1,300) species are indigenous
to Europe (Stolton et al., 2010).

This information shows that there
is a growing market and its impact on the
industry can be substantial. The
increased demand for raw produce and
its derivatives is related not only to the
interest in their effects on human health
but also to the increased human
population on earth. All these factors and
these plants’ still limited cultivation are
premises for increased anthropogenic
pressure on natural habitats. This
endangers their existence (WWF 2000).
There is such risk for Bulgaria as well,
which ranks third in Europe in terms of



TpeTo MscTo B EBpona no peructprpaHa
nnowy ot 447 775ha n cbbpaHa npoaykums ot
5 282t/lyear (Bergleiter et al., 2009). B
CBETOBEH Mallab B nocnegHuTe roAvHW ce
cbobuwasa 3a o0kosio 9000 meauLUMHCKM
pacTeHusi, KOWTO ca npuaobunyu HsaKakbB
cTatyT Ha 3acTpaweHocT (Hawkins, 2008).

BbB Bpb3ka C oOnasBaHeTo Ha
npupojara W 34paBeTo Ha xopata B
EBpona, u ceBeTa ca cb3faZleHn OTpac/ioBu
opraHusaumm cbCc copmmupaHm padoTHU
rpynu n n3paboTeHn npasusia 3a cbbupaHe,
W oTrnexjaHe Ha MeAULUMHCKA U apoMaTHu
pacteHns (MAP) (EUROPAM GACP-MAP-
2010). Te ca 06ekT Ha npoy4ysaHe U
MOCTOAAHEH  MOHWTOPWHT  OT  pas3IUyHu
CBeTOBHM opraHusauymm WHO, WWW, FAO
n ap. Kem MexayHapoaHuUs WHCTUTYT 3a
CbXpaHeHne Ha pacTUTENHUTE TEeHEeTUYHU
pecypcn  (International Plant  Genetic
Resources Institute - IPGRI) ot 2002 r. e
cb3faZleHa creymasiHa rpyna, Koato paboTtu
no npobnemute, cBbp3aHu ¢ MAP.

Cnopeps, Varbanova (2004) ot pas-
npoctpaHeHnte B bbvarapya 3567 Buga
BUCLWIK pacTeHus, 750 ca MAP (85% ca ot
gvBata npupoga, a camo 15% ca
WHTpOOYUMPaHW WM MECTHW BUAOBE).
pynata Ha KynTuBMpaHuTe HabposiBa 318
npeacrasuteny (BngoBe W nonynayuun) c
MECTEH WAWN 4yxj npousxon. NoBueHUsT
WHTEpeC KbM MeAULMHCKUTE pacTeHus
nokasea, 4ye ycunmata B EBponeiicknsi cbto3
U B CBETOBEH Malab ca Haco4YeHU KbM
yCTOMYMBO M3MOM3BaHE Ha pecypcute
€/lHOBPEMEHHO B [BeTe HarpaB/fieHus B
npupogara u OTrexaaHu Kato Kyntypa.
Mpu KynTMBMpaHeTo UM Cce 06pblia
BHMMaHWe Ha npunaraHeTo Ha pobpute
npakTnkn 3anoxeHn B GACP-MAP n
6esonacHocTTa Mpu  NpUIOXKeHMe  3a
YOBELLKOTO 34pase.

CtpaHute B EBponeiickua cblo3 ca
pa3paboTuan 3akoHoAaTencTso, perynupa-
wo nopobHn pgeliHoctn. Mopagn ocobe-
HocTuTe Ha MAP peitHocTMTe CBbp3aHu C
npoun3BOACTBOTO U npepaboTkata UM ce
OTHACAT KbM CcneunaneH nogoTpachb/ Ha
3emMe/le/ICKOTO NPOn3BOACTBO — BMOSIOTUYHO
3emMefernve, KOMTO ca B Mpsika Bpb3ka C
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registered areas (447,775 ha) and
collected  produce (5,282 tlyear)
(Censkowsky et al. 2007). On a global
scale, in the recent years around 9,000
medicinal plants are reported to have
been assigned a certain endangered
status (Hawkins, 2008).

In connection with the preservation
of nature and human health in Europe
and in the world at large, there have
been created sectoral organizations with
work groups and new rules have been
elaborated for the collection and
cultivation of medicinal and aromatic
plants (EUROPAM GACP-MAP-2010).
They are subject of research and
constant monitoring by numerous global
organizations such as WHO, WWW,
FAOQ, etc. The International Plant Genetic
Resources Institute (IPGRI) since 2002
has had a specialized group working the
problems related to medicinal and
aromatic plants.

Accroding to Varbanova (2004),
out of the 3,567 higher plant species
which can be found in Bulgaria, 750 are
medicinal and aromatic plants (85% are
from wildlife, and only 15% are
introduced or local species). The group
of cultivated such counts 318
represenatives (species and populations)
of local or foreign origins. The increased
interest in medicinal plants shows that
the efforts in the European Union and the
world are aimed at sustainable use of the
resources of both wild and cultivated
plants. In their cultivation, attention is
paid to the application of the good
practices stipulated in GACP—MAP and
their safe application for human health.

The European Union countries
have developed legislation regulating
such activities. Because of the
specificities of medicinal and aromatic
plants, the activities related to their
production and processing are assigned
to a special subsection of agricultural
production — biological agriculture, and



€KOJIOrMYHOTO 3aKoHOoAaTesICTBO U HopMa-
TMBHaTa 6asa 3a nogobeH Tun npous-
BoAcTBO. B Hapepnb6a Nell ot 6 anpun 2009
r. 3a yc/oBusitTa M pefa 3a npunaraHe Ha
Mspka 214 ,ArpoekosiormyHn nnawaHma” ot
MporpamaTa 3a pas3BWTUE Ha CceJickuTe
paionn 3a nepuwoga (MPCC, RDP,
http://www.dfz.bg) 2007-2013 r. e npensu-
JeHO nognomaraHe MpoOM3BOACTBOTO Ha
apoMaTtHu W MEeOVUMHCKM pacTeHus: B
npexonq — 340 eBpo/ha, npemuHanu
npexonHus nepuop — 267 espo/ha.
CeeToBHa TeHAeHUMsA, HO cnabo us-
paseHa B bbsrapusa e, ye npepaborsares-
Hata WHAOYCTpUA npeanoynta M3KynsaHeTo
Ha Ky/lTMBMPaHW pacTeHus, 3apagu no-
BMCOKOTO WM KAyeCTBO W Bb3MOXHOCTTA
CypoBMHaTa fa ce cTaHfapTusmpa, BMCOKa
MexaHusauus 1 asToMatu3aums Ha npoue-
CW, J06bP XUTMEHHO-CaHWTapEH Pexum |
HamaneHaTa cebeCTOMHOCT Ha npoayk-
umata (Dzhurmanski et al., 2009).
CbCTOAHMETO Ha Mpoy4yBaHUsATa npu
EMJ/IK B Bbarapusa A0 MOMEHTa He e u3-
BbPLUBAHO B LIE/IMSA CMeKTbp OT npobremu,
KOUTO CTOAT 3a pellaBaHe B MNPOU3BOA-
CTBOTO Ha Te3n Kyntypu. B cTpaHarta ca
npaBeHy CPaBHUTE/THO Masko NpoyyBaHuWA
BbPXY TPAAULMOHHUTE KYNTYpU U MO-4eCcTo
usnonssaHnte Bugose. Hama paHHM 3a
B/IMSHWETO Ha Pas/IMYHU HeUHEeKLMO3HN
hakTopy BbPXYy nosiBata Ha 60nectu no
Tesn KynTypu. Manko ca npoyyBaHuATa
BbpXY pacTUTeNHO3aWnUTHNTE 3annaxu u
no-crneunanHo B obnactra Ha cutonaroso-
rMata. B HanpasneHWeTo npes nocnegHvTe
roguHn ca paboTunM MasbK Opoit m3cne-
poBatenm — Margina (1991; 1999; 2003),
Mirkova (1999), Dikova (1989, 2009, 20011,
2014), Dacheva (2008), Vasileva (2015) n
Nakova (2010; 2017), HO M B TexHuTe
pa3paboTkm He ca wuscneaBaHn BCUYKU
doutonatosiornyHuTe npobnemm Ha EMJIK u
MAP B Hawarta cTtpaHa. EnumunHupaHe Ha
HEeM3BeCTHOCTTa, OTHOCHO pasnpocTpaHe-
HMeTO Ha 6ofnecTute Mo MeAULUHCKUTE W©
neyebHn KynTypu, we 6bAe OT nonsa 3a
Haykarta u npaktvkara. Mo 1031 HauvH Lwe
ce OTroBOPWM Ha BbNpPOca Bb3MOXHO /N €
pasBuTVe Ha TO3M OTpach/l Ha 3emepje-
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are directly related to the environmental
legislation and regulatory framework for
such production. In Regulation No. 11
dated 6 April 2009 on the rules and
procedure for application of measure 214
“Agri-environment payments” of the
Rural Development Programme for the
period 2007-2013, there was stipulated
support for the production of aromatic
and medicinal plants: in transition — 340
euro/ha, after transition — 267 euro/ha.

The global trend, which is not so
present in Bulgaria, is that the
processing industry prefers to buy
cultivated plants because of their higher
quality and the  possibility for
standardization of the raw material, high
level of mechanization and automation of
the processes, good hygiene and
sanitary regimes and reduced cost of
production (Dzhurmanski, et at. 2009).

The research of medicinal and
essential oil plants in Bulgaria so far has
not covered the whole spectrum of
problems faced in the production of
these crops. In the country, there have
been relatively few studies of traditional
crops and the more frequently used
species. There is no data on the
influence of different non-infectious
factors on the manifestation of disease in
these crops. There is little research on
plant protection threaths and especially
in the field of phytopathology. In this line
of research in the recent years there has
been work by a relatively small number
of researchers, namely Margina, (1991,
1999; 2003),), Dikova (1989, 2009, 2011,
2014), Dacheva (2008), Vasileva (2015)
and Nakova (2010, 2017), but even their
works have not investigated all the
phytopathological problems faced by
medicinal, essential oil and aromatic
plants in Bulgaria. Eliminating the gaps in
information concerning the spread of
diseases among medicinal plants will
bring benefits both to science and
practice. This will provide an answer to
the question whether a development of



NMeTo B Bbarapus, KakTo U Aann ce Hanara
[la ce U3BbpLLAT AONbAHUTENTHUTE NPOoyYBa-
HMS 3a BMAA W pPasnpocTpaHEeHMETO Ha
60/1eCTUTE MO TSAX, KAKTO U 3@ MPUUMHUTE,
KOWUTO ' Npeamn3BuKBaT. e ce nssicHn n aa
ce HanpassAT M3BOAM 3a CTeneHTa Ha npo-
YUYEHOCT Ha CblUecTByBallmTe oUTONaToso-
TMYHU NPOGAEMU NPV OTAENHUTE KyNTypu
OT Tasu rpyna, KynTuBupaHu B Bbnrapusi.

Pesyntatn oT npoyyeHurte
NinTepaTtypHnN U3TOYHULMN
B npoyuyBaHeTO ca npernegeHn

roAVLIHUTE TEYEHUS Ha NeT peHoMUpaHu, B
cheparta Ha 3eMefileNMeTo, HayYHU u3gaHus
(Cn."PacTteHneBbAHN Haykun“; Cn. ,ArpapHu
Haykun“; Cn. ,pagvHapcTtBo”; Agricultural
Science and Technology; Bulgarian Journal
of Agricultural Science) 3a gbnaroroguviieH
nepuog ot Bpeme — nepuoga 1973-2017 r.
B pamkuTe Ha Te3n 44 roanHun (0T 1973 1. cn
.PacTeHNeBBbOHN Hayku') BK/IOYEHUTE B
uscnegBaHeTo 06eKTM ca npeTbpresnu
obwo 125 um3gaHuma  (6poeBe), C
nyé6nvkyBaHn B Tax 1707 HayyHu OT
pa3nnuyHyM HanpaefeHus o1 cdiepata Ha
3emegenveto. HanpaseHusa nperneg Ha
TO3W BHyLWIMTENEH 6poli cTaTum nokasa, ye
camMo 19 oT TAX ca HocUTe/IM  Ha
UHopMaLnsa, KOATO UMa BPb3Ka C HAKOU
6onectn no EMJIK un  npuunHuTe
(MpuunHUTENUTE), KOMTO U nopaxaar.
MpOoLEHTHOTO CHLOTHOLLIEHWE MNpeacTaB/saBa
no — okono 1% (1,11%) ot obwusa 6poii
Hay4yHW cTaTtuM 3a w3cnefBaHus Nepuos,.
My6nukaymoHHaTa AenHocT no
npoyysaHata Tematuka B 06ekTuTe Ha
nscnegsaHe 6ewwe KOHCTaTupaHo
MUHUMa/IHMA ~ Bpoil  OT  KyNTMBUPaHWU
pacteHnsa (6 6p), KouTo ce oTrnexpar B
Hawara cTpaHa ¥ 3aemar no-ronsma 4act
OoT obpaboTBaemute nnowy ¢ EMJIK. Mpu

npoyyBaHeTo 6elle [AokasaHO, 4Ye He e
uscnegBaH M Mb/HUA  CNeKTbp  OT
douTonaTosIornyHm npo6nemu,

CbMbTCTBALLM Te3n kyntupu: MacnogaiHa
po3a (Rosa damascena Mill) — ny6nukysaHu
ca 3 cTtatuu, B KOMTO M3LAMO Ca 3acerHartu
TemuTe 3a MNPUYUHUTENUTE HA BUPYCHM
6onect; 6GMONOTMSA Ha YepHUTE JINCTHU
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this agricultural sector in Bulgaria is
possible, as well as whether it is
necessary to carry out additional studies
on the types and spread of diseases
affecting them and their causes. It will
clarify and will allow conclusions as to
the degree of study of the existing

phytopathological problems of the
individual crops of this group cultivated in
Bulgaria.

Results of the examined
literature

Within the research we have

reviewed the annual volumes of five
scientific journals authoritative in the field
of agriculture (Bulgarian Journal of Crop
Science; Agricultural Sciences Journal;
Gradinarstvo Journal; Agricultural
Science and Technology; and Bulgarian
Journal of Agricultural Science) for a long
period of time — from 1973 to 2017.
Within these 44 years (since 1973 with
Bulgarian Journal of Crop Science) the
objects included in the research have
had a total of 125 editions (issues),
containing 1707 scientific articles on
different sectors of the agricultural field.
The review of this impressive number of
articles showed that only 19 of them
contain information related to some of
the diseases of medicinal and essential
oil plants and their causes (pathogens).
As a percentage they form around 1%
(1.11%) of the total number of scientific
articles of the analyzed period. The
publications on the research topics in the
reviewed editions covered the minimal
number of plants (6 in total) cultivated in
Bulgaria and occupying the majority of
lands cultivated with medicinal and
essential oil plants. In the research it was
proven that there has not been a study of
the full range of phytopathological
problems accompanying these crops:
Damask rose (Rosa damascena Mill) —
there are 3 published articles covering
entirely the topics of the causes of viral
diseases; biology of the black leaf spots;
antracnosis (Hristova, 1973; Tanev,
1981; Mirkova E., Margina A., 2003);



neTHa; aHTpakHo3a (Hristova, 1973; Tanev,
1981; Mirkova & Margina, 2003); MeHTa
(Mentha sp.) — ny6nukysaHu ca 2 ctatum —
Haco4YeHW KbM arpoTtexHukara npu [ABero-
OVWHOTO oTrnexpaHe Ha kapbosioBa MeH-
Ta, B KOMTO YaCTU4YHO ce 3acsra npobnema
3a 6osiectuTe, KakTo M YCTOMYMBOCTTA Ha
BMOOBE M COpPTOBE MeEHTa KbM Puccinia
menthae Pers. un Verticilium (Yankulov,
1980; Margina, 1997);  NaBaHgyna
(Lavandula vera) — ny6nukyBaHu ca 4
cTtaTuv, B egHa OT KOUTO € MPOYyYeHo B/us-
HMETO Ha MOYBEHUTE MAaTOreHW, KakTo npu
NaBaHAynarta, Taka M 3a owe 2 Kyntypw;
pasrnegaHn ca owe uTocaHUTapHuA
MOHWUTOPUHI Ha 60necTuTe U € N3BbPLUEH
MOHUTOPUHI Ha MbOHUTE 60MIeCTU cpeLlalym
ce y Hac (Mirkova and Margina, 2003;
Mirkova et al., 1999; Nakova, 2010; 2017,
Vasileva, 2015); KopuaHabp (Coriandrum
sativum) — ny6nukyBaHu ca 2 cTatum cC
onncaHMe Ha HSAKOM BUPYCHM Gonectn no
Tasun kyntypa (Pecarski et al., 2017; Dikova,
Lambev, 2015); BanepuaHal/AnnsHka
(Valeriana officinalis) — ny6nunkyBaHu ca 2
cTaTuy Kato egHata e ¢ ususia Haco4eHoCT
KbM TEXHONIOTUATA 3a IPaJVHCKOTO OTI/EeX-
JaHe Ha BafnepvaHa; a gpyrata — Tpetupa
BbMNpoca 3a /uMmuTUpalmsa daxkrtop 3a
OTrIeX4aHeTo N KakBUTO Ce SBSABAT HAKOM
nouseHu rb6mn (Mirkova and Margina, 2003;
Dikova et al.,, 2016); MeauuuHcKa pyxa
(Althaea officinalis), Cansusa (Salvia officinalis)
n MatounHa (Melissa officinalis) — cbobuaBa
ce 3a NPUCHCTBMETO Ha BUPYCHA MHPEKLMS NO
Tean kyntypu (Dikova et al.,, 2016). OT
HanpaBeHWsl CpaBHUTESIEH aHa/In3 Ha cbbpa-
HaTa UHhopMaLMst MOXEM [a 3aK/THUMM, Ye B
€[HW OT Hali-NonynsipHU ¥ PeHOMUPaHN Hayu-
HW CnucaHusi y Hac, nyG/MKyBawm cTaTum,
0630py 1 Op. BbB BCUYKM 06/1aCTM Ha pacTe-
HWEBBACTBOTO, Pe3yNnTaTute ca HeyaoBnet-
BOPUTE/IHN MO OTHOLUEHVE Ha OTPa3siBaHETO
Ha duTonaTtoreHHaTa 06CTAHOBKA W MpoO-
61iemmTe OT NOAO06HO ecTecTBO B Bb/irapus 3a
nocniegHuTe NoBeuye OT YETUPU AECETUNETUSN
no EMJIK. YcTaHoBsiBame, 4Ye CbliecTyBaT
OFPOMHM MPasHWHU B MO3HAHMETO HU 3a
6onectute ” MNPUYUHUTENIMTE N0 Te3u
KynTypy, KaTo nopobHa uwHcbopmauns e
BaXXHa 3a HalluTe NPoM3BOAUTENN.
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Mint (Mentha sp.) — 2 articles were
published — focused on agritechniques in
two-year growing of peppermint, which
partially treat the problem of diseases, as
well as the resistance of species and
sorts of mint to Puccinia menthae Pers.
and Verticillium spp. (Yankulov, 1980;
Margina, 1997); Lavender (Lavandula
vera) — there are 4 published articles,
one of which studies the influence of soll
pathogens of lavender and 2 more crops;
they treat also phytosanitary monitoring
of diseases and a performed monitoring
of fungal diseases in Bulgaria (Mirkova
E., Margina A., 2003; Mirkova E. et al.,
1999; Nakova, 2010; Vasileva, 2015);
Coriander (Coriandrum sativum) — 2
articles were published with description
of some viral diseases affecting this plant
(Pecarski et al., 2017; Dikova, Lambev,
2015); Valerian (Valeriana officinalis) — 2
articles were published, one of which is
focused completely on the technology of
garden growing of Valerian, and the
other treates the question of the
cultivation limiting factors, which includes
some soil funghi (Mirkova, Margina,
2003; Dikova et al., 2016); Marsh Mallow
(Althaea  officinalis), Sage (Salvia
officinalis) and Lemon balm (Melissa
officinalis) — there is report of the
presence of a viral infection of these
crops (Dikova et al., 2016). Based on the
conducted comparative analysis of the
collected information we can conclude
that some of the most popular and
authoritative magazines in Bulgaria
publishing articles, reviews, etc. in all
fields of plant growing, show
unsatisfactory results regarding the
coverage of phytopathogenic
environment and the problems of this
kind in Bulgaria for the past over four
decades in the field of medicinal and
essential oil plants. We have established
that there are enormous gaps in our
knowledge of diseases and their causes
among these crops, and that such
information is important to Bulgarian
producers.



Pesyntatute 0T npoyyBaHeTO Ha
pEHOMMPAHO Hay4yHO-NONYNSAPHO U3gaHune B
CTpaHarta ,PacTtutenHa 3awura“ 3a nepuog
OT Hag 50 roAvHM nokKasaxa cxogHa
TeHaeHums. Obwmsa 6poit Ha usgaHuaTa ca
Hag 170 6posi, B KOUTO ca 6Gunn nyenu-
KyBaHW Hapg 2120 HayyHO — nonynspHu
cTaTv U Apyrm MHQOPMaUNOHHN Matepua-
nn. B HSIKOM OT TAX ca 6unu npeactaBeHn 1
JaHHU OT Hay4yHW MU3C/iefBaHus Ha OTAENHU
aBtopu. OT HanpaBeHus npernej Ha
UANI0TO TeyeHMe Ha CchnuMcaHueTo 6Gewe
yCTaHOBEHO, 4Ye no npobnema, CBbP3aH C
6onectute no eTepuyHOMAac/ieHuTe U
NlekapcTBeHUTE KyNTypu ca ny6ankysaHun 30
ctatmm B 19 rogvHu OT uM3gaBaHeTo Ha
cnucaHveTo. TeHAeHUusATa U pesynratute
ca CXOOHW C Te3n nNpu  HayyHuTe
ny6ankauum — 0THOBO MPOLEHTa € 0Kosio 1
(1,41%), cbOTHeCeH KbM 06WMs 6poii
ny6nnkauum, He3aBMCMMO, Y€ CMUCAHMETO
uma cneuyuasimsypaHa Haco4YeHOCT no
pacTtuTenHa 3awmra.

OT ny6nukyBaHusi 6poil matepuanv
ca 3acerHaTv 60/1ecT 1 NaToreHun, KOUTo ce
cpewar no cnegHute Kyntypu: Macnopai-
Ha po3a (Rosa damascene Mil) — B
nepnoga Ao 1985 r. ca ny6nvkyBaHu 2
cTatum — 6opba cpelly pbXxaaTa; rpuxm 3a
po3ute (Dodov, 1953; Tanev, 1983). Cnep
1992 r. ca nybnukysaHu 7 crtatuu, obxsa-
wawy Temu, CBbpP3aHM C OMMUCAHUETO Ha
60NecTUTE U TEXHUTE MNPUYMHUTENN KaTo
pbXaa U 4YepHu NUCTHKM netHa (Margina,
1991); uyanocTHa pacTuTenHa 3awmra Ha
posata (Mirkova and Karadzhova, 2003);
noyseHn natoreHn  (Mirkova, 2005);
BepTMuMAniiHo yBsixeaHe (Mirkova, 2006)
gutocaHutapeH norneg (NPPS, 2007);
6opba C aHTpakHo3aTa K Apyrn 6osectu
(Nakova, 2008; Mirkova, 2016); MeHTa
(Mentha sp.) — po 1985 rognmHa wuma
nyé6nukysaHn 5 cTatuu,  BKIKOYBALLM
UHpopmauums 3a BupycHu 6onectu (Dodov,
1953b); pbxga (Dodov, 1953a; 1953c);
BepTUuMAniiHo yBaxeaHe (Tanev, 1983).
Cnep 1992 r. 6ewe oTKpuTa UHopmaums
3a 2 cTatuu € onucaHve Ha BepTULUANAHO
yBsxeaHe  (Neshev, 1998); pbXaa;
6pallHecTa MaHa; aHTpakHO3a; XbATeHnua
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The results from the review of a
reputable popular science journal in
Bulgaria — Plant Protection, for a period
of over 50 years, show a similar trend.
The total number of issues is more than
170, containing over 2,120 popular
science articles and other information
materials. Some of them presented data
from scientific research of individual
authors. The review of all the issues of
the journal showed that the problem
related to diseases of medicinal and
essential oil plants is covered in 30
articles published in the course of 19
years. The trend and results are similar
to those with scientific publications —
again the percentage is around 1
(1.41%) compared to the total number of
publications, regardless of the fact that
the plant is specialized in plant
protection.

The published materials cover
diseases and pathogens affecting the
following crops: Damask rose (Rosa
damascene Mill) — in the period until
1985 there were published 2 articles —
fighting rust; taking care of roses (Dodov,
1953; Tanev, 1983). After 1992 there
were published 7 articles covering topics
related to description of diseases and
their causes such as rust and black leaf
spots (Margina, 1991); complete plant
protection of roses (Mirkova and
Karadzhova, 2003); soil pathogens
(Mirkova, 2005); verticillium wilt (Mirkova,
2006) phytosanitary review (National
Plant Protection Office, 2007); fighting
antracnosis and other diseases (Nakova,
2008; Mirkova, 2016); Mint (Mentha sp.) —
until 1985 there were published 5 articles
with information about viral diseases
(Dodov, 1953); rust (Dodov, 1953a;
Dodov, 1953c); verticillium wilt (Tanev,
1983). After 1992 we found information
about 2 articles with description of
verticillium wilt (Neshev, 1998); rust;
powdery mildew; antracnosis; yellows
(Margina, 1998). For lavender



(Margina, 1998). 3a nasaHayna (Lavandula
vera) 6s1xa OTKpUTM 060 5 6posa cTtaTum B
nepuoga cneg 1992 r., oTHacAwM ce 3a
NINCTHN neTHa (Margina, 2000);
anTepHapunosa; KopeHoBo rHueHe (Mirkova,
2000); moHuTOpUHT Ha natoreHute (Nakova,
2010); rvbHuM 6onectn (Vasileva, 2015a;
Nakova et al, 2017); 3a «kopvaHabp
(Coriandrum sativum) 6s1xa oTKpuTK 2 6posi
nyé6nvkauun cnep 1992 r. TpeTtupaluum
oMTOCaHUTApPHOTO CbCTOosIHME (Atanasova
et al, 2013) n 6onectute 6GakTepuasHo
rnoyepHsBaHe Mo naogoBeTe, LEepKocno-
po3a, pamynapuosa, kpactaBuyHa Mo3aika
(Chavdarov, 2013); 3a BanepuaHa/gunsiHka
(Valeriana officinalis) 6elle oTkpuTa cTaTus,
cbabpxalla nHgomMauma 3a pU3oKTUHUIAHO
rHneHe (Mirkova, 1999); B egHa ctaTus 3a
maTtounHa (Melissa officinalis) npe3 1992
rogvHa 6ewe oTkputa WHbopmauus 3a
rbOHUTE nNaToreHu, Hanagawym Kyntyparta
(Mirkova, 2000). O606LeHn cTaTum 3a
€TePMYHOMAC/IEHN W JIEKAPCTBEHU KYNTYpW
0o 1985 rogmHa e 6una nigageHa 1 ctatus
C npobnemute B pacTuTenHara 3awmta
(Tanev and Tsalbukov, 1969); cneg 1992
roguHa ca 6unu nyénukysaHu 4 ctatuu no
npo6aemm c rbOHU NpuyYnHUTENN,
Hanagawm EMJIK (Lecheva and Yanchev,
2005; NPPS, 2007; Mirkova, 2010;
Mascheva, 2016). ycTaHOBMXME, Ye AOpU 3a
KynTypy C AbArOroguiiHa Tpaguumsa B
OTrIeX4aHeTo KaTto KasaH/blikaTa macso-
fJaliHa posa (Hag 300 roguHu) ca ny6smky-
BaHu egga 30 cTaTun, 3acarawym gouronaro-
NIOrMYHUTE NPO6IEMN, KOUTO Buxa Morin aa
KomnpomeTmpar gobvBa M KayecTBOTO Ha
nonyyeHara npogykumns. HegoctatbuHa e 1
UHopMmaumaTa OT UyXAEeCTpaHHU W3TOY-
HMLM, U3N0NA3BaLLM Ce NPU NoAroToBKaTa Ha
nofobeH Bug martepvanu, C KOeTo ce
KOMMEeHcupa HegocTura wav auncata Ha
TakaBa Mo OTAE/IHU BBMPOCU, NO KOUTO He

ce pabotu wunam  paspaboTkute  ca
HefoCTaTbyHM B CTpaHara.
OT cneuwnu3vpaHaTa 6bjarapcka

nutepatypa 3a nepuoga ot 1962 go 2007 r.
6s1xa OTKpUTK Ny6ankyBaHn 11 6posi KHUTK.
B uetnpun ce TpeTtupar 6Gonectute wu
HenpuATenuTe no eTepuyHoMacsieHuTe U
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(Lavandula vera) we found 5 articles
published in the period after 1992, on
leaf spots (Margina, 2000); alternaria;
root rot (Mirkova, 2000); pathogen
monitoring  (Nakova, 2010); fungal
diseases (Vasileva, 2015a; Nakova et
al., 2017.); For coriander (Coriandrum
sativum) we found 2 publications after
1992 on phytosanitary  condition
(Atanasova et al, 2013) and the
diseases of Bacterial Leaf Blight of
Coriander Caused by Xanthomonas
campestris pv. coriandri, ramulariosis,
cucumber mosaic virus (Chavdarov,
2013); for Valerian (Valeriana officinalis)
we found one article with information on
Rhizoctonia rot (Mirkova, 1999); in one
article on Lemon Balm (Melissa
officinalis) in 1992 there was found
information about fungal pathogens
affecting the crop (Mirkova, 2000).
General articles on medicinal and
essential oil crops - until 1985 there was
issued 1 article with the problems faced
in plant protection (Tanev and
Tsalbukov, 1969); after 1992 there were
published 4 articles on the problems
caused by funghi affecting medicinal and
essential oil plants ((Lecheva and
Yanchev, 2005; NPPS, 2007; Mirkova,
2010; Mascheva, 2016). We established
that even for crops with long cultivation
traditions on our territory such as rosa
Kazanlika (Rosa damascena Mill. f.
trigintipetala Dieck) (over 300 vyears)
there have been published only 30
articles on phytopathological problems
which could compromise the yield and
quality of the harvest. There is also
insufficient use of foreign sources of
information in the preparation of such
kind of materials, which could
compensate the shortage or lack of such
on certain matters on which there is no
or insufficient work in the country.

In the specialized Bulgarian
literature for the period from 1962 to
2007 we found 11 books published on
this subject matter. Four of them treat
diseases and pests on medicinal and



NlekapcTBeHUTE KyNTypwu, a B ocTaHanute 7 | essential oil crops, and the other 7
ce pasrnexpga TaAxHaTa TexHonorns Ha | examine their growing technology and
oTrnexgaHe, KbAETO 4acTMYHO ca 3acer- | only partially treat the matter of the
HaTK npobnemuTte 3a 6onectute, TexHute | diseases and their causes and present
NPUYMHUTENN W ca npefcTaBeHn HsAkom | some control methods. These books
MeToAmn 3a KoHTpon (6opba). B Te3m kHuru | cover a relatively small number of crops
ce pasrnexgart Heronsm 6poi kyntypu (10 | (10), included in Table 1

Ha 6poi1), BktoueHn B Tabnmua 1.

Ta6nuua 1. OTneyaTaHn KHUMM C onMcaHue Ha 60/1eCTU NO eTePUUHOMAC/IEHN Y
NeKapCTBEHU KyNTypu
Table 1. Printed books describing diseases of essential oil and medical crops

Year Title - Culture - Described Diseases

Topalov, C. Essential oil and medicinal crops (notes). Hristo G. Danov. Plovdiv. 1962.

1962 Oil rose - rust and bacterial cancer; Mint - rust and curl; Lavender - leaf spots; Coriander - bacteriosis;
Dimimanov, M., Tanev, Iv. Diseases and pests of essential oil and medicinal crops. Plovdiv. Hristo
1965 Danov. 1965

Oil-bearing rose - rust, black leaf spots, powdery mildew; Mint - rust, vertigo wilting, curdness, powdery
mildew, anthracnose; Coriander - bacterial blackening of the fruits; Salvia - ovulariosis;

Novelties in the cultivation of essential oils. 1967.

1967 | Valeriana - rust, powdery mildew, sclerotic wilt, root rot; Oil rose - rust, black leaf spots, gray rot, bacterial
cancer, mosaic; Mint - rust, powdery mildew, anthracnose, vertigo wisdom, curdness, jaundice;

1976 Problems of ethereal production. Sofia. 1976.

Oil-bearing rose - rust, black leaf spots;

Margina, A., Lecheva, Iv., Stoikova, K. Diseases, pests and weeds of oilseed rose, mint, valerian and
yellow poppy. Forum Forum. 1999.

1999 | OQil rose - rust, black leaf spots, gray rot, bacterial cancer, mosaic; Mint - rust, powdery mildew,
ataractose, vertigo wilderness, curdness, jaundice; Valeriana - rust, powdery mildew, sclerotic wilt, root
rot;

Yankulov, Y. The main aromatic plants: 19 modern technologies for cultivation. Sofia. 2000.

2000 Oil-bearing rose - rust, black leaf spots; Mint - rust, vertigo wilderness;

Margina, A. Diseases in essential oil and healing crops. Forum Forum. Stara Zagora. 2000.

2000 | Coriander - bacterial blackening on the fruit; Lavender - leaf spots, blackleg, root rot and drying; Lemon -
dark brown leaf spots; Marshmallow - rust; Salvia - powdery mildew, manna, round leaf spots, sclerotic
wilt; Selim - brown spots;

Petkov, T., Cultivated Herbs, Ed. "BILLER". Sofia, 2002.

2002 | Mint - "rust", vertigo wilting, curl; Lavender - Soil diseases on the seedlings: Fusarium, Pythium and
Rhizoctonia; Valeriana - powdery mildew; Estragon - rust; Copper - Cervicosporosis.

Staikov, V. Perspective essential oil crops. 1Z Zemizdat. 2003.

2003 | Oil-bearing rose - rust, black leaf spots; Mint - rust, vertigo withering, curdness; Coriander - bacterial
blackening of the fruits;

Atanasova, M., Nedkov, H. Essential oil and medicinal crops: Modern technologies for cultivation,
competitiveness, financing. Kameya Publishing House. Sofia. 2004.

2004 Oil-bearing rose - black blotchy spots; Mint - rust, curd; Coriander - bacterial blackened fruits,

ramusliosis; Valeriana - rust, powdery mildew, white rot; Lemon - dark brown leaf spots

Evstatieva, L., Y. Stancheva. Biological technologies for growing medicinal plants. Sofia. 2007.

Mint - , rust, septoriosis, verticillium wilting, root rot; Lavender - septoriasis, alternateosis, stinging spots,
blackheads, yellowing of the stem, root rot; Squam - rust, dark brown leaf spots, root rot; Salvia -

2007 . o . h :

powdery mildew, ashochitis, blackleg; Salvia - rust, powdery mildew, manna, leaf spots, white leaf spots,

white rot; Selim - brown leaf spots; Coriander - mosaic, brown leaf spots, cerosporosis; Marshmallow -

rust, cerosporosis, asciticosis

Rose - 8 pcs. Mint - 8 pcs .; Lavender - 4 pcs .; Coriander - 6 pcs .; Salvia - 4;
Valeriana - 4; Medical marshmallow - 2 pcs .; Selim - 2 pcs .; Lemon - 3 pcs .;
Dill- 2 pcs., Estraton - 1 pcs.

10 crops in 11

Al books

B TaAx ca onucaHu 6onectn (camocTosi- | There are described diseases (separately
TeNHO UM B KambuHauwms) no: Macno- | or in combinations) affecting: Damask
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jaliHa po3a (Rosa damascena) — B 8
KHuru; MeHta (Mentha sp.) — B 7 KHWrW;
NaBaHpyna (Lavandula vera) — B 3 kKHUrY;
KopunaHabp (Coriandrum sativum) — B 6
kHuru; Cansusa (Salvia officinalis) — B 4
KHuru; Banepuana (Valeriana officinalis) — B
3 kHurn; Cenum (Levisticum officinale) — B 2
KHuru; MatounHa (Melissa officinalis) — B
3 kHurn; EctparoH (Artemisia dracunculus
L) — B 1 kHura;, MeaunuymHcKa pyxa
(Althaea officinalis L.) — B 2 kHuru; Konbp
(Anethum graveolens L.) — B egHa kHura.

3a nepuoga 1967-2008 ca usga-
JeHn 8 gpyrv nevyatHn usgaHws. lMet ot
TAX ca y4yebHM nocobus 3a pacTuTesiHa
3awmta, B 4acTHOCT 3a 6Gonectn no
KyNTYpHWTE pacTeHus, cpej KouTo nma
ABa yuyebHuka Ha An. XpuctoB (2
usgaHua Ha ,CneumanHa cuTonarosio-
maY) M egHo yd4ebHO nomarano Ha M.
CraH4yeBa. OcTaHanuTe ca HapbyYHMLM 3a
TEXHO/OMMA Ha OTINeXJaHeTo U PbKo-
BOACTBO 3a MHTErpMpaHo ynpas/ieHne Ha
pacTutenHara 3awmra Ha eTepuyHo-
Mac/fieHuTe u eKapCTBEHUTE KyNTypu
(Tabnuua 2).

WHbopmauusaTa, KOATO ce CbAbp-
Xa B TSX Ce OTHacs OTHOBO 3a OrpaHuyeH
6poii (10) kynTypu, KOMTO ca OOGEKT
aBTopuTe KakTo cnegsa: MacnogaliHa
po3a (Rosa damascena) B 8 KHWrU;
MeHta (Mentha sp.) B 8 KHuru,
NaBaHpyna (Lavandula vera) B 8 kHUru;
KopnaHabp (Coriandrum sativum) B 4
kHurn; Cansua (Salvia officinalis) B 3
KHuru; BanepuaHa (Valeriana officinalis) B
4 kHurn; MepguuyumHcka pyxa (Althaea
officinalis) B 1 kHura; MatouunHa (Melissa
officinalis) B 2 kHuru; KmmmnoH (Carum
carvi L.) B 1 kHura; PeseHe (Foeniculum
vulgaris Mill.) B 2 kHuru (Tabnumua 2).

rose (Rosa damascena) — in 8 books;
Mint (Mentha sp.) — in 7 books; Lavender
(Lavandula vera) — in 3 books; Coriander
(Coriandrum sativum) — in 6 books; Sage
(Salvia officinalis) — in 4 books; Valerian
(Valeriana officinalis) — in 3 books;

Lovage (Levisticum officinale) — in 2
books; Lemon balm (Melissa officinalis) —
in 3 books; Tarragon (Artemisia

dracunculus L.) —in 1 book; Marsh Mallow
(Althaea officinalis L.) — in 2 books; Dill
(Anethum graveolens L.) — in one book.

For the period 1967-2008 there
were issued 8 other print editions. Five of
them are study aid books for plant
protection, especially on diseases
affecting cultivated plants, among which
there are two textbooks (2 editions of
“Special Phytopathology”, A. Hristov) and
one study aid (Y. Stancheva). The rest
are manuals for plant growing technology
and a manual for integrated plant
protection management for medicinal and
essential oil crops (Table 2).

The information contained in them
also covers a limited number (10) of

crops studied, namely: Damask rose
(Rosa damascena) in 8 books; Mint
(Mentha sp.) in 8 books; Lavender

(Lavandula vera) in 8 books; Coriander
(Coriandrum sativum) in 4 books; Sage
(Salvia officinalis) in 3 books; Valerian
(Valeriana officinalis) in 4 books; Marsh
Mallow (Althaea officinalis) in 1 book;
Lemon balm (Melissa officinalis) in 2
books; Cumin (Carum carvi L.) in 1 book;
Fennel (Foeniculum vulgaris Mill.) in 2
books (Table 2).
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Tabnuua 2. ipyrn neyatHu n3gaHunsa ¢ onvucaHu 6onectu no EMJIK n MAP
Table 2. Other printed publications with described diseases of EMNC and MAP

Year Culture with described diseases name
Hristov, Al. Special
1967 Mint y rust, mosaic; OiI-b«_aaring rose - rust, black and brown Eﬁﬁtﬂgﬁlgﬁg#ﬂfﬁza@g
spots; Lavender - Septoria L -
and additional edition.
Zemizdat. Sofia.
Oil rose - rust; Lavender - leaf spots (septoriasis); Mint - Popov, AL, Pavl'ov,.K., Popov,
1968 | rust, curd, powdery mildew; Valeriana - rust, brown leaf P. Crop pro_ductlon. Technical
spot’s ver’tigo wilderness; ’ ’ and pumpkln Crops. T.4.
' ' Zemizdat. Sofia.
Oil-bearing rose - rust, black leaf spots; Lavender - leaf Staykov, V., Astanzov, N., G.
spots, blackleg, root rot; Mint - rust, vertigo withering, Atanasov. Manual on Essential
1974 | curdness; Salvia - powdery mildew; Coriander - Oily and Medicinal Crops. DI
cerosporosis, bacteriosis; Valeriana - dry sclerotic rot, for agricultural literature
powdery mildew, rust, root rot, yellow mosaic, stool; Zemizdat. Sofia.
1976 | Oll-bearing rose - rust, black leaf spots, brown spots; Mint Et:lysfttgg:';\tAhlbl?)zsglé\i/I ed. DI za
- rust, mosaic; Lavender - Septoriasis (root rot); . L ’
selskost. izd. Sofia.
OiI—bearing rose - rust, black leaf spots; Mi_nt - kuddness, Stancheva. Y. Atlas of
rust, s_eptqr!ass, root rot; Lavgnder - septoriasis, Agricultural Diseases. T. 4
2002 alternicosis; Valeriana - mosal_c, rusF, mannfa, brown leaf Diseases on technical
spots, black root and basic rot; Salvia - rust; Lemon - dark cultures. Sofia - MoSCow.
brown leaf spots; Marshmallow - rust; Coriander - "p '
o ensoft".
CEerosporosis ;
Oil-bearing rose - rust, black leaf spots; Lavender - leaf
spots, blackleg, root rot; Mint - rust, vertigo withering, Nedkov, N., et al. A Guide to
2005 | curdness; Salvia - powdery mildew; Coriander - manna, Essential Essential Oils and
bacteriosis; Fetus - sarcosporosporosis; Lemon - dark Medicinal Crops. Kazanlak.
brown leaf spots; Valeriana - powdery mildew, sclerotic wilt;
Oil rose - rust, black leaf spots, gray rot, bacterial cancer,
vertigo wilting, stem and root rot on green cuttings; Mint - Atanasov, N., et al. Integrated
2008 rust, kuddness and mosaic crunching, verticillium wilting, pest management guide for
powdery mildew; Lavender - root and stem rot, septoriasis, | oilseed rose, mint, lavender
mosaic or scabs; Coriander - bacterial blackening of the and coriander. Sofia, NSPP.
fruit, ramnulation, misting;
Oil-bearing rose - mosaic, wilting, black spots, powdery
mildew, rust, anthracnose; Mint - kuddness, rust, vertigo. Nakova. M. S.. Karov. B
Wailing; Lavender - non-infectious drying, phytophthora, Nakov G f\’leslhev S ’ecial
2015 | phomopsy, blackleg, septoriasis; Cumin - bacterial pride, L » P
fusariosis; Fetus - cerosporosis, browning of the sunflower Phytopathology, NAM -
’ . P . 9 Plovdiv
and stalk necrosis, seedling, root rot, '
Other diseases of EMMA and MAR
All Rose - 8 pcs. Mint - 8 pcs .; Lavender - 8 pcs .; Coriander - 4 pcs .; Salvia - 3; Valeriana -
4; Medical marshmallow - 1; Lemonade - 2 pcs .; Cumin - 1; Fence - 1 pc.

Mpernega Ha kHWrousgaresickara
neyatHa geviHocT B Bbarpusa 3a noeeue
OT 4eTVpu f[eceTunieTuss AeMOHCTpupa
CbLWOTO  HEAOCTaTbYHO  KOSIMYECTBO
MHopmauns, KOATO ce oTHaca 3a
dMTonarosiorMyHaTa npobnemartvka npu
EMJIK, kosiTo ce oT6ensiza n npu HawmTe
nepuoanyHn n3gaHns (HayyHu U HayyHo-
nonynsapHu). OT 060 17 neyaTtHn Npous-
BeLleHUs, KOUTO NO efuH UNKN APYr HaYWH

The examination of the book
publishing activity in Bulgaria in the
course of more than four decades
demonstrates the same insufficient
amount of information regarding the
phytopathological aspect of medicinal
and essential oil crops, which is also the
case with our periodic editions (scientific
and popular science such). Out of the
total 17 print works, which somehow
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nMaT OTHOLLEHWE KbM Te3u KyITypu camo
1/ 3 ca cpokycnpaHu BbPXY KOHKPETHU
6onectu n TexHute npuunHuTenu. MNpega-
naraHaTa UHdopmauums B TaxX € basupaHa
OCHOBHO Ha [fAaHHW OT Jyyxjarta suTtepa-
Typa, U B Masika CTeneH Ha npoy4saHus
npu KOHKPETHUTE YC/I0BUA Ha cTpaHara.

Bb3 ocHOBa Ha u36paHW K/10YOBM
[yMun ce Hampasu ONWT Aa ce Mpoyyu BbI-
poca B WHTepHeT. CBeTOBHaTa MpakTuka
nokasea, 4Ye B r/106a/HOTO MHhOPMaLMOHO
NPOCTPaHCTBO MMa crneuuanusnmpaHu crpa-
HUUM  (NpodpeECUOHATHM U NIBUTENCKN),
MOCBETEHM Ha MHOXECTBO BbNpocU OT
BCEBBH3MOXHUN TEMU OT KOUTO Ce MHTepecy-
Ba Tbpcewus notpeduten. OT CbLLECTBY-
BawmTe T.Hap. Tbpcadykn (Web search
engine), KOUTO npuTexaBaT crneuuannsu-
paH codTyep 3a M3BIMYaHe Ha MHdopma-
uusa, ce n3nonsea 6escnopHus nugep oT
nocnegHute roguHn — ryren (Google). Pe-
3yntaTnTe, KOUTO Ce NoJyynxa ca noeeve
OT CKPOMHUW. B 6barapckute enekTpoHHU
usgaHusi ce oTpuxa ny6nvkyBaHW camo 4
cTatun. EgHaTa e KOHKPeTHO Haco4YeHa KbM
6onecTM no KopuvaHabpa, a Apyrata
TpetTupa TEXHONOMMYHW  eNEMEHTM  OT
KyNTUBMpPAHETO Ha naBaHaynata. O6ekT Ha
Tesn cratum ca kKopuaHgbp (Coriandrum
sativum); naBaHgyna (Lavandula vera);
meHTa (Mentha sp.) n macnogaiiHa posa
(Rosa damascena) (Tabnuya 3).

address these crops, only 1/ 3 is focused
on specific diseases and their causes.
The information presented in them is
based mainly on data from foreign
literature and to a little extent on studies
in the specific conditions of the Bulgarian
environment.

Based on selected keywords we
attempted to research the subject matter
on the Internet. Global practice shows
that there are specialized websites
(professional and amateur) in the global
information space, dedicated to
numerous questions of all kinds of topics
of interst to amateur reseachers. Among
the existing browsers (Web search
engines), having a specialized software
for extraction of information, we used the
unrivalled leader of the past years
Google. The obtained results were more
than humble. We found only 4 articles
published in the Bulgarian electronic
editions. One of them is dedicated to the
diseases affecting coriander, and the
other one treats thechnological aspects of
the cultivation of lavender. The subjects
treated in these articles are coriander
(Coriandrum sativum); lavender
(Lavandula vera); mint (Mentha sp.) and
Damask rose (Rosa damascena) (Table
3).

Tabnuua 3. IHdhopmauust OT 6brapckm eNeKTPOHHN U3gaHus
Table 3. Information from Bulgarian electronic publications

No | Article Name

Hyperlink

Dacheva, S. CORRIDAN DISEASES -

= DISCRETION AND DISTRIBUTION

http://www.sustz.com/Proceeding08/Papers/GENETICS%
20AND%20SELECTION,%20WEEDS,%20DISEASES%?2
OAND%20ENEMIES/Dacheva_Svetlana.pdf

NSPP, 2008. Guide to integrated pest

http://www.stenli.net/nsrz/files/orz/books/maslodaini_kultur

2. | management for oil rose, peppermint, i df
lavender and coriander. P
NAAS, 2016. Useful advice - Growing .
s lavender, mint and others. cultures. hitp://www.naas.government.bg/
4 " Consulting in Agriculture Ltd. Technology | http://www.savetivzemedelieto.bg/topic/TexHonorus-3a-

for Creation and Growing of Lavender

Ccb3aaBaHe-u-oTrnexgaHe/

Vassileva K., M. Nakova, D. Kehayov, 2015,
5. | AU - Plovdiv Biological agents for the control
of mushroom diseases in lavender.

http://conf.uni-ruse.bg/bg/docs/cp15/1.1/1.1-19.pdf

Project "Sustainable Use of Medicinal Plants
in Bulgaria" - Information and Conservation
6. | Foundation, Bulgarian National Radio and
Ecological Consultations. Co-funded by the
EU through the Life + Program.

http://susherbsbg.eu/bg/

All

6 pcs.
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He 6sxa oTKpuTU cneunanusnpHu
calitoBe (MecTa B Mpexarta), KOUTO ca
NOCBETEHN Ha TbPCEHUTE OT Hac BbMPO-
cn. KbM MOMEHTa Ha 3aBbpluBaHe Ha
NnpoyyYBaHeTo He ChliecTBYBaxa hopymu,
B KOWUTO [a Ce MOCTaBAT BLMPOCU CBbP-
3aHK CbC uUTONATONONMYHUTE NPOGIEMU
npu EMJIK, pa ce obecbxpar n fa ce
TbPCU OTrOBOP OT CNeLnasInCTu.

Cnepf npoyyYyBaHETO Ha rocTornpuem-
HULMTE 1 BUOOBMUA CbCTaB Ha naTtoreHuTe B
pasiMyHute  nybnukauuy - HanpasuXxme
cnpaBka C ToBa KOJIKO ca ieyebHunTe pacrte-
HMA B bbarapms, KoMTo ca 06eKT Ha cne-
LMasieH pexum 1 BKIOYEHN B MPUNOXKEHNE
KbM 3akoHa 3a Jfie4yebHUTE pacTeHns B
Bvarapua (OB, State Gazette, Issue
29/2000) n pann HAKoW OT naTtoreHuTe He
M Hanagat. OTkputo belue, Yye camo no 4
pacTeHus ot obwo 738 ca ycTaHOBEHU U
ny6nKyBaHn NogobHu BpeanTenu.

N3BOAN

Pesyntatute ot HanpaBeHOTO 6u-
6/morpadpcko NpoyyBaHe U nocneasanns
aHann3 BOZAT 4O uM3BoAuTe, 4Ye MHAop-
MauusitTa 3a natoreHUTe N TEXHWUS BULOB
CbCTaB MO eTEPUYHOMAC/IEHUTE W fleKkap-
CTBEHM KyNTypy B Bbnrapusa ce cbabpxa
B pa3/INyHM NO CBOS XapakTep nevyaTHu u
€NeKTpoHHM wun3gaHusa. Mo 9 Buga oT
KyntuBupaHute B bBbarapus eTepuyHo-
Mac/ieHNTe 1 NeKkapcTBEHU KyNnTypu ca
NPOy4YEeHN 1N YCTAHOBEHWN OrpaHuyeH 6poi
dmTonaTtoreHHn MUuKpoopraHusmn. Hayu-
HUTe Nybnnkaums 3a nepuoga ot 42 rogu-
Hu ca 15, koeTo npeacrasnasa 0,84% ot
BCUYKM My6AMKaums B cneyuasimsnpaHnte
Hay4yHU wmsgaHus B Bbarapus. HaydHo-
nonynspH1iTe Nyéavkaumm B cneunanmau-
paHOTO cnucaHve No pacTuTenHa sawuta
3a CXO4eH Nnepuoj B NPOLEHTHO OTHO-
weHne ca 65m3kn ¢ HaydyHute (0,82%),
CbOTHECEH KbM 06LmMsa 6poii ny6ankauuu,
He3aBMCKMMO, Ye Mo 6poli Te3n cTtaTum ca
noseye OT ABa MbTU OT CPaBHEHME C
Hay4yHUTE Takmsa.

3a noseuye ot 40 r. B bwarapusa ca
nsgageHn obuwo 17 neyaTHn npowssege-

We did not find any specialized
websites dedicated to the researched
subject matter. As at the time of
completion of the research there were no
forums where questions could be asked
on the phytopathological problems of
medicinal and essential oil crops, and
where they could be discussed and
answered by specialists.

After researching the hosts and the
pathogene species in the various
publications, we checked the number of
medicinal plants in Bulgaria treated with a
special regime and included in a
schedule to the Bulgarian Medicinal
Plants Act (State Gazette, Issue 29/2000)
and as to whether some of the pathogens
are attacking them. It was found that only
for 4 out of 738 plants such pests have
been identified and published.

CONCLUSIONS

The results of the performed
bibliographic research and the
subsequent analysis lead to the

conclusions that the information on the
pathogens and their species affecting
essential oil and medicinal crops in
Bulgaria is covered in diverse print and
electronic editions. For 9 of the essential
oil and medicinal crops cultivated in
Bulgaria there has been studied and

identified a  limited number  of
phytopathogenic microorganisms. The
scientific publications for the 42-year

period are 15, which makes 0.84% of all
publications in the specialized scientific
editions in Bulgaria. The popular science
publications in the specialized journal on
plant protection for a similar period
represent a similar percentage to the
scientific ones (0.82%) compared to the
total number of publications, despite the
fact that the number of these articles is
more than double the number of scientific
articles.

For more than 40 years in Bulgaria
there were published a total of 17 print
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HUA (KHUTK, y4eBHuuM 1 Ap.), KOUTo Tpe-
TMpaT nNpobsieMn Ha MpoyyBaHuTe KynTy-
pu (B T.4 U Ha 6onectuTe nNo Tsx), camo 6
(okono 1/3) ca ¢hokycMpaHu BbPXY KOH-
KPeTHV 60NeCTV U TEXHUTE NPUUUHUTENN,
KaTto nHchopmaumaTa ce b6asupa npegum-
HO Ha JaHHMW OT YyXgaTa nureparypa.

Mo 4 Buga OT BCUMYKM 738 BKI/ItO-
YEeHU B CMUCHKa Ha 3akoHa 3a sievyebHuTe
pacteHuss B Bbarapus, ca ycTaHOBEHU
doMTONaTOreHHN MUKPOOPraHU3MN.

HayuHnTe ny6svkaumm ca oTpaxe-
HMe Ha wu3cnegosartesickara pabota no
CbOTBETHUTE Hanpas/ieHNs U ToBa HU
[laBa OCHOBaHVe ga npeanosioxuMm, ye no-
[o6Ha TemaTvka He e cpef NpUopuTeETHUTE
Ha 6b/rapckara (oMTonaTonorMyHa Hayka.

BNAITOOAPHOCTU

PaboTarta e yacT oT npoekT Ne 21
oT 2016r., ouHaHcupaH ot HUAC npu NTY
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editions (books, textbooks, etc.) covering
problems of the researched crops
(including the diseases affecting them),
and only 6 (around 1/3) are focused on
specific diseases and their causes, with
information based mainly on foreign
literature.

Phytopathogenic  microorganisms
were established for 4 out of all 738
species listed in the Bulgarian Medicinal
Plants Act.

Scientific publications reflect the
scientific research work in the respective
fields and this gives us grounds to
assume that this subject matter is not a
priorty for the Bulgarian phytopathology
science.
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PE3OME

B cratmara ca npeacTaBeHu
pesynTatu OT 3a/10KeH COPTOB ONUT npes3
2015 r. ¢ wect grogosu copTa - Ostara,
Korona, Pineberry, Dora, Maxim,
Cambridge favourite (ctaHgapT). Bwb3
OCHOBa Ha MpoBeAeHN (DEeHOMNOrMYHU
HabngeHns ca onpegeneHn CpokoBeTe
Ha Ub(TEX M 3peeHe Ha u3cnepBaHuTe
COpTOBE B ABE MocfefoBaTefniHi roguHu
(2016 r., 2017 r.). [lpoyyeHa e u
YCTONYMBOCTTA UM KbM KbCHU MNPOJIETHU
CTy[i0BE. YCTAHOBEHO €, Ye U3NuTBaHuTe
ArO0BM COPTOBE Ce MNposBSABaT Karto
paHoLbMTALLM NPe3 KOHKPETHUS Nnepuoa.
MpoabkmMTeNnHocTTa Ha ubdrexa
Bapupa ot 20 (Maxim) go 26 (Ostara)
OHW. Hail-paHHO 3peeHe e OTYeTeHo npu
Dora (15.05.); kpasa Ha 6eputbeHus
nepuoj HacTbnBa Hai-KkbCHO npu Maxim
(13.06.). MeproabT Ha 3peeHe e Mexay
17 (Korona) m 20 pgHu (cTaHgapta u
Maxim). W3nuTBaHUTe copToBe opmMu-
pat nbhku W LBETOBe, YCTOWYMBM Ha
KbCHW NPONETHN CTYA0BE.

KnouoBn aymun: coptonsnuTeaHe,
ArofoBn copToBe, heHonorns, UbgTex,
3peeHe,  YCTOMYMBOCT  KbM  KbCHMU
NPoSIETHN CTYA0BE

Accepted: 16.10.2018

Published: 07.11.2018

SUMMARY

The results of a sort testing trial,
beginning in 2015 and including six
strawberry cultivars (Ostara, Korona,
Pineberry, Dora, Maxim, Cambridge
favourite (standard)), are presented in this
article. The flowering and ripening times
of the above cultivars were identified in
the two years following the start of the trial
(2016 — 2017). This was done on the
basis of phenological observation.The
resistance to late-spring frosts of buds
and flowers has also been studied. It was
established that Ostara, Korona,
Pineberry, Maxim, Dora, and Cambridge
favourite can be classed as early-
flowering. The flowering length varies
from 20 to 26 days in Maxim and Ostara
respectively. The earliest ripening is seen
in Dora (15 May); and the end of the yield
period is latest in Maxim (13 June). The
period of ripening is between 17 (Korona)
and 20 days in the standard and Maxim.
The selected cultivars form buds and
flowers which are resistant to late-spring
frost.

Key words: sort testing, strawberry
varieties, phenology, flowering, ripening,
resistance to late spring frost
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YBO/,

LleHHOCTTa Ha rpajuHckata sroga
(Fragaria x ananassa Duch.) ce obycnass
OT HellHaTa CKOpOM/I0AHOCT, BUCOKW BKYCO-
BW KauecTBa, MpuBfieKaTeneH BbHLUEH BUA,
a Ccblo 1 60orat GUOXMMUYEH CbCTaB, Xpa-
HUTENHN 1 NnedyebHM cBOCTBa. TA ce oT/u-
yaBa C LUMPOK apeasl Ha pa3npocTpaHeHue,
KaTo OTrexgaHeTo Ha  pasHoobpasHu
Arofl0BM COpPTOBE TpsibBa Aa e cbobpaseHo
C KOHKpPETHWTE KAMMAaTWUYHW YCNoBuS, 3a Aa
npoTeye HopMasieH Nepuo Ha UubTex, Aa
ce u3berHaT noBpeauTe Ha MbNKUTE U
LBeToBeTe OT NOBPaTHW MPONETHU CTyA0BeE
W naojoBeTe fa y3peAaT B TOUYHOTO BpeMme.
3a Tasu uen e HeobxoguMo ga ce usnos-
3BaT YCTOWYMBY HaA KbCHW NPOMETHU CTyAO-
BE COPTOBE WM 3acaxjaHe Ha MOo-KbCHO-
3peeLyy, Korato € npemuHana HenocpeacT-
BeHaTa onacHocT. HebnaronpustHuTe eko-
NOTMYHKN YC/IOBUSI Ce 0TpassiBaTt oTpuuarten-
HO BbpXY pekonTarta v B MHOrO paiioHu ToBa
€ OCHOBEeH (bakTop, OorpaHuYaBall nosy4a-
BaHETO Ha BUCOKM W cTabunHu p[obusu.
Korato ce oTrnexaa B KyN1TUBALMOHHU CbO-
PBXEHNA MMa Bb3MOXHOCT 3a NosyyaBaHe
Ha ArofoBM M/0A0BE MOYTM Mpe3 usAnata
roguHa.

Llenta Ha HacTosILLETO U3cneaBaHe e
[Ja ce onpefensit CPoOKoBeTe Ha LUbdTex K
3peeHe Npu  KOHKPETHUTE  KAUMAaTUYHU
YyCNOBWSl, KakTo W ycTOMuMBOCTTa Ha
uscrieBaHUTe SIr010BM COPTOBE KbM KbCHM
nposieTHW CTyoBe.

MATEPWNAN N METO4WA

Mpe3 nponetta Ha 2015 r. (M. maif)
B onutHo none KocTtuH6pon, WN3 -
KiocTeHoun e 3a/10keH CopToB OnuT C
wect arogoBu copta — Ostara, Korona,
Pineberry, Maxim, Dora, Cambridge
favourite (cTaHgapT) B 4eTupu MOBTO-
peHus. Bcekn copT e npepgctaseH ot 20
pacTeHMss CbC CxXemMa Ha 3acaxjaHe —
1.80 x 0.25 m. MexaycopToBOTO NpO-
cTpaHcTBo e 1.0 m. lMNMouyBaTa € u3syxeH
yepHO3eM CMOJIHULA C anikasiHa Ao cnabo
a/lkanHa  peakuuMss nNpu  HagMopcka
BucounHa 543 m. CopTtou3nuTBaHeTo e
npoBefleHo B CLOTBETCTBUE ¢ MeToauka

INTRODUCTION

The importance and value of the
garden strawberry (Fragaria x ananassa
Duch.) are due to its fast fruit production,
palatability, appearance, rich biochemical
composition, nutritious and healing
properties. It is defined by a wide range of
distribution and the growing of different
strawberry  varieties should be in
accordance with the specific climatic
conditions in order for the normal period
of flowering to take place, avoid damage
to buds and flowers by late spring frost
and so that fruits can reach maturity at the
right time. Therefore, it is necessary that
the cultivars used are resistant to late
spring cold periods or planting of late-
fruiting cultivars should be chosen when
the imminent danger has passed. The
unfavorable ecological conditions
negatively affect yield, and in many
regions this is a main high yield limiting
factor. When cultivars are grown under
protected cultivation, the production of the
strawberry fruit can be year-round.

The purpose of this study is to
determine the the flowering and
maturation periods in specific climatic
conditions, as well as the resistance of the
studied strawberry cultivars to late spring
frost.

MATERIAL AND METHODS

During the spring of 2015 (May) in
the trial field of Kostinbrod, Institute of
Agriculture — Kyustendil, a trial with the
following six cultivars was set up —
Ostara, Korona, Pineberry, Maxim, Dora,
Cambridge favourite (standard). The trial
was set up in four repetitions. Each
cultivar was represented by 20 plants with
a planting scheme of 1.80 x 0.25 m.
Spacing between cultivars was 1.0 m. The
soil is characterised as  Euthric
Chernozem Vertisols with strong to low
alkaline reaction; and the plot is situated
at an elevation of 543 m. Cultivar trials
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3a M3y4yaBaHe Ha pacTuUTeslHUTE pecypcu
npu osolHuTe pacTteHuss (Nedev et al.
1979) n MeToamMka 3a wu3BEXAaHe Ha
KOHKYPCHM COPTOBWM OMNWTU C SroA0BU
copToBe 3a OWOMOTMYHM W CTOMAHCKU
kauecTtBa (Boytcheva and Lazarov, 2003).
MokasaTenuTe 3a  HabnwogeHne K
nscnepagaHe ca:

O  heHonornyHn  —  UbPTEX
(Hayano, Hayano Ha MacoB, Kpaii Ha Lbd-
TeX, NPOAB/MHKUTETHOCT), 3peeHe (Havano
Ha y3psBaHe Ha nnogoBeTe (eAVHUYHU
nnoaoBe), Kpai, NPOAbMKUTENHOCT);

O ycTOMUYMBOCT Ha M3MpPb3BaHE Ha
MbNKM U LBETOBE OT KbCHW MNPOSIETHU
cTygoBe.

PE3YJITATU N OBCBXXOAHE

BpemMe ” nNpoab/HKMTENHOCT Ha
ubhTex

PernctpupaHute nbpeBu 1 nocneg-
HW LBETOBE ONpefensaT cpegHaTta npo-
Ob/MKUTENHOCT Ha UubMTexa. Wacneg-
BaHUTe COPTOBE MPW HaWNTE KNUMaTUYHU
yCNoBus LbMTAT OT HAYaN0TO Ha Mecel,
anpwn go cpegarta Ha maii. Mpes nbpeaTa
roguHa Ha wusnuteaHe (2016 r.) KbM
cpepaTta Ha Mecel, MapT TemnepatypuTe
[OCTUTHaxa CTOMHOCTU HEeTUMUYHM 3a
Ce30Ha, KaTo MakCMMaslHUTe 3a [JeHs
6sxa oT nopsigbka Ha 17. 6° C - 23. 8° C.
Hali-paHo Ha4yano Ha UubdTex ce Habnto-
paBa npu Ostara (4.04.), (Tabnuua 1).
Cnep okono 6 OHWM € OTYETEeHO M npwu
OoCTaHa/IMTe COpPTOBE B criegHarta nocne-
poBatenHocT: Dora (10.04.), Korona,
Maxim, Cambridge favourite (11.04.);
nocnefeH e Pineberry (13.04.). Cnepn 2
[0 3 AHM HacTbnNBa M MacoBus LbTeX.
Mpu Dora Tasu deHoasa npukoyBa
Hali-paHo (19.04.), a Hail-KbCHO npwu
Pineberry (29.04). MpoabnxutenHocTTa
Ha ubTexa Bapupa ot 10 (Dora) go 19
AHn  (Ostara), kato npu cTaHgapta U
Pineberry cbBnaga — 17 gHw.

were conducted in accordance with
Methods for studying of planting
resources of fruit crops (Nedev et al.) and
Methodology for successful agricultural
and biological grading of cultivar trials
using strawberry varieties (Boytsheva and

Lazarov, 2003). Indicators used for
observation and research:
O phenological - flowering

(beginning, beginning of full flowering,
end, duration), maturation (beginning of
fruit formation (individual fruit bodies), full
maturation, end, duration);

O resistance of buds and flowers
to late spring frost

RESULTS AND DISCUSSION
Timing and length of flowering

The observation and recording of
the first and last flowers determines the
average length of the flowering period.
The cultivars investigated flower between
the beginning of April and the middle of
May under the specific climatic conditions.
In the first year of the trial (2016), March
temperature reached values atypical for
the season with maximum daytime
temperatures between 17. 6° C - 23. 8° C.
The earliest flowering is seen in Ostara
(4.04), (Table 1). After 6 days, flowering is
seen in the other cultivars in the following

chronological order: Dora (10.04.),
Korona, Maxim, Cambridge favourite
(11.04.); with Pineberry being last

(13.04.). After 2 to 3 days full flowering is
observed. In the cultivar Dora, this
phenophase finishes the earliest (19.04.)
and the latest in Pineberry (29.04). Length
of the flowering period varies between 10
(Dora) and 19 days (Ostara), while the
standard and Pineberry have the same
flowering period length — 17 days.
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Tabnuua 1. CpokoBe Ha UbdTex (2016-2017 r.)

Table 1. Flowering periods (2016-2017)

UbdpTtex/Flowering

2016 2017 cpegHo / average

Copt Bea g

Variet ] N o s o N
Y85 |85 = (&% |5: (8= [3e &% 5% [Em |&%
z3 |82 |25 3 (28 |82 (25 N 25 . ®
[ s x QT [ s x QT [ X QT

I \le} I \lo] I \le]
Ostara 4.04. [7.04. [22.04. 19 9.04. | 13.04. | 12.05. 32 6.04. 2.05. 26
Korona 11.04. |13.04. [28.04. 18 16.04. | 19.04. | 15.05. | 29 13.04. | 6.05. 23
Pineberry 13.04. [15.04. |29.04. 17 11.04. | 14.04. | 13.05. 32 12.04. 6.05. 24
Maxim 11.04. |13.04. [23.04. 13 14.04. | 17.04. | 12.05. | 28 12.04. | 3.05. 21
Dora 10.04. [12.04. |19.04. 10 13.04. | 17.04. | 15.05. 32 11.04. 3.05. 22

Cambridge

favourite 11.04. |14.04. [27.04. 17 10.04. | 13.04. | 14.05. | 34 10.04. | 5.05. 25

Mpe3 BTOpaTa Beretauus Ha4vaso-
TO Ha UbMPTEX C MU3KNKYEHME Ha
Pineberry u ctaHgapTta 3anoysa ¢ 3 o 5
OHW NO-KbCHO B cpaBHeHue c 2016 .
Mpoab/mKMTENNHOCTTa Ha Tasu dpeHodasa
€ YyBCTBUTESNHO MO-AbJIra B CPpaBHEHUE C
npeguwHaTa rogmMHa, cboTsetHo 34 n 19
AHwn. lMpuyrMHaTa e HacTbnNuaIoTO Heobu-
YyallHO 3axsaxpgaHe, nocnegBaHo OT
TBbpAE BUCOKM TemnepaTypu. Cnep Ha-
npaBeHUAT aHa/I3 Ha NoNyYeHUTe AaHHU
OTHOCHO CpOKOBETE Ha Ub(Tex e ycTa-
HOBEHO, Ye BCUYKM WU3NUTBAHW COPTOBE
ce npeAcTaBAT KaTo paHoubPTawum. Mpu
Ostara KaTto COpPT Ha HeyTpasIHUA [eH ce
HabngaBa 1 NOBTOPEH LbAITEX.

Mpwn cxogHo nscneggeaHe (2009-2011
r.) NPOBEAEHO B CblLUMSA pPaiioH Ha4yasl0To
Ha UbgTexHus nepuopg npu copt Korona
HacTbnea Ha 12.05. n npuknoysa B Kpas
Ha Cblna Mecel, T.e. NPOABLIKATEN-
HocTTa € 19 gHn (Antonova, 2014). B
CpaBHEeHWe C HacTosLLeTo wuscnensaHe
Te3n CPOKOBe Ca YYBCTBUTESIHO MO-KbCHM
(c pasnmka oKoNoO eanH Mecel), KOeTo ce
006sICHABa CbC CTOMHOCTUTE Ha Temnepa-
TypuTe npes3 pasnnyHuTe roguHu. Hanp.
npes 2011 r. npe3 mecel deBpyapu
CpefHOeHOHOWHaTa Temneparypa e
6una 0.9 °C ¢ makcumasiHu 4.8 °C u
MUHUMaHU MyuHyc 3 °C, a npe3 2016 T.
npe3s cblma Mecey, ca otyeteHn 7.5 °C ¢
MakcumanHn 22.0 °C 1M MUHUMaAsTHU
MuHyc 4.8 °C. lNpaBu Bne4yatsieHne, 4ye
npe3 2016 n 2017 r. mMakCMMaiHUTE W”

The beginning of the flowering
period during second vegetation begins 3
to 5 days later than in 2016 with the
exception of Pineberry and the standard.
The length of this phenophase is
significantly longer than the previous
year, 34 and 19 days respectively. The
reason is the unusually cold weather,
followed by high temperatures. It was
established that all cultivars part of this
study can be identified as early flowering
after conducting a flowering period data
analysis. Since Ostara is a day-neutral
strawberry, a second flowering stage can
be observed.

In a similar study (2009-2011)
conducted in the same region, the
beginning of the flowering period in
Korona is observed on 12 May and
concludes at the end of the same month.
This gives us a length of 19 days
(Antonova, 2014). In comparison to this
current study, this period is significantly
later in the year with a one-month
difference, which can be explained by
temperature differences in the years of
the two studies. For example, in February
2011, the average temperature was 0.9
°C with a maximum of 4.8 °C and a
minimum of -3 °C. In contrast, in
February 2016 the average temperature
was 7.5 °C with a maximum of 22.0 °C
and a minimum of -4.8 °C. It is evident
that maximum and minimum
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MUHUMaIHW TeMnepaTypu ca ¢ MHOro Mo-

BWCOKM CTOMHOCTM B CpaBHEHUE C
2009-2011rr.
MNpe3 nepuoga Ha uM3NUTBaHe

Arofl0BUTE COPTOBE 3anasBar OTHOCU-
TE/IHO MOCTOSAHCTBO MO  OTHOLUEHue
pasnuuuaTa cu B CPOKOBeTe 3a LbdTex
npes otaenHuTe roanHy (0T HayanoTo A0
cpepata Ha Mecel anpun). CpegHo 3a
neprvoga Te 3anoysaT fAa Ub(TAT OKOO0
6.04., a Kpasa HacTbnBa Ha 6.05. Cnpsamo
ctaHfgapTta camo Ostara Ub(TU NO-paHo,
npu octaHasiMTe coptose e oT 1 40 3 AHK
no-KkbCHO. B 3aBMcuMOCT OT roguHara
UbTEXHMA nepuos Bapupa mexay 10 u
34 pgHu. Pasnukata mexay Hali-paHo u
Han-KbCHO UbQTALLMA COPT € 6 gHN.

TemnepatypuTe M KONNYECTBOTO
Ba/IeXM OKa3BaT CbLUECTBEHO B/IMSHUE.
Mpy no-ropewo u MNo-Cyxo Bpeme
heHohasmTe 3anoysaT M NPUKIOYBAT B
no-kbcu cpokose (Popova, 1979).

CTeneH Ha u3Mpb3BaHe Ha
MbNKMTE U LUBeTOBETE

KbcHuTe NpoNeTHU Mpasose
nospexaar Arofosute LBETOBE U Cce
nosnyyaear T. Hap. ,4YepHu oun”. Tpe3
2016 r. Ha 27.04. TemnepartypuTe nagHa-
Xa o MuHyc 2 °C, B pe3ynraT Ha KoeTo
ce nonyymxa noBpeau npu OTAENHU
MbNKM W LBETOBe, HO cnabu, Tbil kato
(peHopazaTa Ha UbPTEX € buna KbM
cBOS Kpan (Purypa 1). B 3aBucumoct ot
CTeneHTa Ha nospega nNo MbMKATE U
LBeToBeTe OT MNoBpaTHW MpPa3oBe COPTO-
BETE Ce XxapaKkrepu3unpar Karo:

- MHOro yctoiums (M3mMpb3BaHe A0
5 %) - Maxim;

- yctoiiume (o1 6 go 20 %) -
Korona, Dora, Ostara, Cambridge
favourite;

- cpegHo yctoiume (21-40 %) -
Pineberry;

- cnabo yctoinumB (Hag 40 %) -
HAMA.

Mpe3 cneppauwiata rogmHa
Pineberry ce nposBsaBa karto MHOro
ycToinume, nospeaute ca camo 3 %.

temperatures in 2016 and 2017 are
significantly higher than in the period
2009-2011.

The cultivars investigated maintain
consistency in regard to differences in
flowering rate during the two years (from
the beginning to mid-April). The average
date for the beginning of flowering was
6.04., and the end stage of flowering
began 6.05. Compared with the standard,
the cultivar Ostara was the only one
flowering earlier, while the remaining
cultivars flowered 1 to 3 days later.
Depending on the year selected, the
flowering period varied between 10 and
34 days. The difference between the
earliest and the latest flowering cultivar was
6 days.

Temperature and rainfall have a
significant impact on growth. In weather
with  higher temperatures and lower
humidity, the length of phenophases’
beginning and end shortened (Popova,
1979).

Degree of damage to buds and
flowers

Late spring frost damages the
strawberry fruit, resulting in the so called
.black eyes”. On 27 Aprii 2016,
temperatures dropped to -2 °C, resulting
in damage to flowering buds and flowers.
However, these were not significant as
the flowering phenophase was in its last
stage (Figure 1). Depending on the
degree of damage on buds and flowers
by late spring frost, cultivars can be
characterised in the following categories:

* highly resistant (frost up to 5 %) -
Maxim;
 resistant (from 6 to 20 %) -

Korona, Dora, Ostara, Cambridge
favourite;

e mid resistant (21-40 %) -
Pineberry.

e weak resistance (under 40%) —
none.

In the last year of the study,
Pineberry is highly resistant with damage
of only 3%. The cultivar Maxim which can
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CopTbT Maxim, npeacTtaBun ce Karto
MHOr0 YyCTON4YMB, Npe3 BTOpata BereTa-
ums e ycronume (14 %).

M npes aBeTe roguHu coproseTe
npeacTtaBuIM  Cce Kato YCTOMuMBM B
Havanoto (Korona, Dora, Ostara) ca 3a-
nasusn ToBa CU Ka4yeCcTBO M Mo-HaTaTbK.
CTaHOapTbT Ce NposiBsiBa KaTo YCTONYMB.

be classified as highly resistant is
resistant (14%) in its second vegetation.

During both years of the trial, the
cultivars Korona, Dora, Ostara can be
classified as consistently resistant. The
standard can also be classified as
resistant to late spring frost.
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X* - cpefiHa CTOMHOCT 3a nepuoga / average for period
dur. 1 MoBpean OT KbCHM NPOAeTHM Mpa3oBse (%)
Fig. 1 Damage of late-spring frost (%)

BpeMe 1 MNpoAb/MKUTENHOCT Ha
3peeHe Ha nnofjoseTe

YcTaHOBEHO €, Ye Xofa Ha 3peeHe
Ha nofoBeTe He BMHaru cnejsa To3n Ha
ubrexa. MNpe3 2016 r. nopagn BUCOKK-
Te TeMneparypu, HexapakTepHu 3a ces3o-
Ha BCWYKM M3C/nefBaHu COPTOBE ce Mpo-
ABABAT KaTO MHOr0 paHHW [0 paHo3pee-
wn (Tabnuua 2). EguHuyHM nnopgose
3anoysaT Aa 3pedT Haii-Hanpeg, npu copT
Dora (7.05.). Cnep cegem gHu e oT4ye-
TEHO W Npwu ocTaHasMTe copTtoBe. Kpadart
Ha nepuoga Ha y3psiBaHe ce Habnwojasa
no-paHo npu Pineberry (7.06.), nocnega-
BaH oT Ostara n Korona. Npu ctaHgapta
(hvHana Ha 3peeHeTo e eJHOBPEMEHHO C
Maxim n Dora (10.06.). Mpogbmkuten-
HoCTTa Ha peHodhasata e mexay 10 n 33
AHn, kato npu Cambridge favourite e
Mexagy 14 wn 25 pgHn. Havanoto Ha
nepvoga Ha 3peeHe Ha copt Dora (2016
r.) cbBnaga CbC CpoOKa Ha 3peeHe Ha
Hoea lopena (2010 r.) npu u3nutBaHe

Timing and fruit
maturation

Maturation did not always match
the rate of flowering observed. In 2016,
due to high temperatures atypical for the
season, all cultivars part of this study
presented as very early to early in terms
of maturation (Table 2). Single fruits
begin to mature in the cultivar Dora first
(7.05). After 7 days, maturation is seen in
the other cultivars, as well. The earliest
end of the maturation period is observed
in Pineberry (7.06), followed by Ostara
and Korona. In the standard, the end of
maturation coincides with Maxim and
Dora (10.06.). The length of the
phenophase varies between 10 and 33
days, while in Cambridge favourite it is
between 14 and 25 days. The beginning
of the maturation period in Dora (2016)
coincides with that of New Gorella (2010)
in a stidy condicted in the Sofia plain on
leached cinnamon forest (Petrova-

length  of
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npoeefeHo B paiioHa Ha CodumiickoTo
nosie BBLPXY KaHesieHa Tropcka noysa
(Petrova-Branicheva, 2013a, 2013b;
Petrova-Branicheva et al., 2010).

Mpe3 cnepgpawata rognHa (2017 r.)
Ha4yasIoTo Ha TO3U Nnepuoj ce n3MecTsa C
[ABe cegmMuuy A0 eAnH Mecel, No-KbcHo. Ha
1.06. eguMHM4yHM nnofdoBe 3anoysaTr ga
3pedaTt npu Ostara, Korona, Pineberry, Dora
n Cambridge favourite; camo npn Maxim Ha
2.06. MpogbmkuTenHocTTa Ha oeHodasa-
Ta € 3HaYMTesNIHO MOo-KbCa B CpaBHEHME C
npeguwHarta rogvHa, 16 gHu.  [Mpwn
Pineberry n Maxim nocnepgHarta 6eputba e
Ha 16.06.

Branicheva, 2013; Petrova-Branicheva et
al., 2010).

In 2017, the beginning of the
maturation period varies by between two
weeks to a month later. On June 1 single
fruits start to mature in Ostara, Korona,
Pineberry, Dora, Cambridge favourite,
and on June 2 only in Maxim. The length
of the phenophase (16 days) is
significantly shorter in comparison to
2016. In Pineberry and Maxim the last
harvest is on 16.06.

Tabnnuua 2. 3peeHe Ha N3NNUTBaHMUTe Aro4oBN COPTOBE

Table 2. Ripening time of tested cultivars

3peeHe/Ripenin
2016 2017 cpegHo / average
Co_pT ° < ° < o <

T 0 S (ole) T 0 ¥ (ole) ~RY S (ole)

I (o] I (o] I (o]
Ostara 14.05. 9.06. 25 1.06. 10.06. 10 22.05. 9.06. 18
Korona 19.05. [9.06. 20 1.06. 15.06. 15 25.05. 12.06. 17
Pineberry 18.05. 7.06. 21 1.06. 16.06. 16 24.05. 12.06. 19
Maxim 14.05. [10.06. 26 2.06. 16.06. 14 23.05. 13.06. 20
Dora 7.05. 10.06. 33 1.06. 14.06. 14 15.05. 12.06. 18
Cambridge
favourite 15.05. |10.06. 25 1.06. 14.06. 14 23.05. 12.06. 20

OT [ABerogvwHOTO uscfnefBaHe e
YCTAaHOBEHO, Ye TecTBaHWTE COpPTOBE
3peat mexay 7.05. n 2.06., T.e C UHTep-
Ban OT 26 AHW. TpoAb/HKUTENTHOCTTA Ha
(peHopazaTa Bapupa ot 10 (Ostara) go
33 pgHn (Dora). PasnukaTa B Npoabi-
XUTE/IHOCTTa Ha 3peeHe Mexay [BeTe
roguHn e ot 1 go 7 gHu, a npu Ostara e
13 gHu. Haii-paHeH cTapT Ha 3peeHe nma
Dora (15.05.). Korona ce oT/MyaBa C
Hali-KbCHO Ha4aso Ha 3peeHe (25.05.) nc
Hali-kpaTbk 6epuToeH nepuog (17 AHw),
JokaTo cTaHgapTa M Maxim ca c Haii-
npoabkuteneH (20 gHn).

n3BOAU
Arogosute coptoBe Ostara,
Korona, Pineberry, Maxim, Dora,

Cambridge favourite ce npeacraBaT kato
paHoL b TALLM.

As a result of the two-year study,
cultivars were observed to be in the
maturation phase between 7.05. and 2.06.,
i.e an interval of 26 days. The length of the
phenophase varies between 10 (Ostara)
and 33 days (Dora). The difference in
maturation length between the two years
varies from 1 to 7 days, while in Ostara, it is
13 days. It was established that the earliest
beginning of maturation is seen in Dora
(15.05.). Korona is distinguished by the
having the latest maturation start date
(25.05.) and the shortest harvest period (17
days), while the standard and Maxim have
the longest one (20 days).

CONCLUSIONS

The following strawberry cultivars -
Ostara, Korona, Pineberry, Maxim, Dora,
Cambridge favourite - can be classified as
early flowering.
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MHOrO  yCTOMYMB  KbM  KbCHMU
nponetHn cTtygose e copT Maxim;
YCTONUMBU C U3Mpb3BaHe mexay 6 n 20
% ca Korona, Dora, Ostara, Cambridge
favourite; cpegHo ycTtoiumB e 6enonnoga-
Hus Pineberry.

Mpn Dora 3peeHeTo Ha njofoBeTe
HacTtbnBa cbCc 7 A0 10 AHW Mo-paHO OT
ocTaHa/MTe copToBe. Bcuuku ce nposiBs-
BaT KaTO MHOrO paHHW U paHo3peeLwy ¢
NpoAbL/KUTENIHOCT Ha  nepvoja  Ha
y3psiBaHe 17-20 gHu.

Highly resistant to late spring frost
is the cultivar Maxim. The cultivars
Korona, Dora, Ostara, Cambridge
favourite are resistant to late spring frost
with a frost rate between 6 and 20 %. The
white-coloured cultivar Pineberry had a
medium resistance to frost.

In the cultivar Dora maturation of
fruits occurred 7 to 10 days earlier than in
the other cultivars. All cultivars can be
classified as very early and early-maturing
with maturation length between 17-20
days.
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PE3IOME

M3nuTBaHeTo € npoBefeHO npes
nepuoga 2014-2017 r. c neT pycku copTa
kacuc — floub MNamatn, CesaHew, Fonyokum,
CryneHueckas, YepHas rpo3gb, UepHas
KpynHonsogHaa W craHgapTta TuTaHus.
CpegHuaT 6poli rpo3gdeta Ha naogoda-
Balla n3abHka Bapupa ot 11,62 o 26,13
6poss. C no-BuMcCOK Opoii ca copToBeTe
CryneHueckad n [loyb [lamatu, KouTo
npeBb3XoXAaT  KOHTposiata  TuTaHus.
M3nuTBaHMTEe copTOBE Cce oTaM4yaBar C
KbCW Ha Ab/DKMHA rpo3adeTta. JaHHuTe 3a
XapakTepuctuka Ha rposgyerara couart,
ye Ab/pKMHaTa MM e B rpaHuumte ot 2,40
cm po 3,39 cm. Hanl-gbnrm rposgyeta
uma KoHTponara TwutaHuA. CoprtoBeTte
obpasyBaT CpaBHUTE/IHO MasTbK OpoW
LBeToBe — cpefHo oT 5.72 6p. oo 7.25 6p.
CraHpgaptbT U copT CrygeHdyeckas
dopMupaT  Hail-MHOTO  M/I040BE  Ha
rposgye, cbotBeTHO 4,88 n 4,01 6pos, a
Hali-manko YepHas kpynHonnogHasa (3,14
6pos).

JaHHuTe cBuaeTencTeyBaT 3a chopmupa-

Accepted: 03.09.2018

Published: 07.11.2018

SUMMARY

The investigation was carried out in
the period 2014-2017 and included five
Russian black currant varieties — Doch
Pamyati, Seyanets Golubki, Studencheskaya,
Chernaya grozd, Chernaya krupnoplodnaya
and the standard/control variety Titania. The
average number of clusters per fruiting
spur varies from 11,62 to 26,13 ones.
Studencheskaya and Doch Pamyati which
surpass the control variety Titania have
greater number of clusters per fruiting
spur. The investigated varieties
distinguish themselves by short clusters.
According to the data regarding cluster
traits cluster length ranges from 2,40 cm
to 3,39 cm. The longest clusters are
produced by the standard Titania. The
varieties form comparatively small number
of blossoms — between 5,72 and 7,25
ones on the average. Studencheskaya
and the standard variety form the greater
number of berries per cluster 4,88 and
4,01 ones accordingly whilst Chernaya
krupnoplodnaya produces only 3,14 ones.
According to the obtained results the
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He Ha MasTbK 6poi N10A0BE U LIBETOBE MO
rposguyetara, KOeTo Moka3Ba oOrpaHuue-
HWUTE BB3MOXHOCTU Ha copToBeTe. Ouep-
TaBa Ce TeHAeHUMs Ha crabo npeBb3-
XOACTBO Ha copToBeTe CTygeH4yeckas u
Joub lMamMsATM No OTHOLIEHME Ha 6poii
rposgyeTta Ha efHa uW3AbHKa CrnpsiMo
KOHTpO/HMA copT TuTaHusA. Mpu HawuTe
KMMMaTUYHU  yC/IoBUA  U3C/eABaHuTe
COpTOBE He u3ABABaT B XefaHa CTeneH
rEHEeTUYHUTE  Mpu3HauK, dpopMupaLy
pogoBuMTOCTTa — OpOIl M Ab/MKUHA Ha
rposgye, 6poii uBeTOoBe M N0A4OBE MO
Hero.

KniouoBn  gymn:  U3NUTBaHe,
copTtoBe, kacuc, 6poli rposguyeTta, 6pon
LUBETOBE W M/040BE, Ab/DKMHA Ha
rposgyerta

YBO/,

NHTepechT KbM kacuca ce AbKu
Ha 6oraTus 1 pasHoobpaseH 6UOXMMUYEH
CbCTaB Ha nnogoBeTe. Te ce xapakre-
pusupaT ¢ 61aronpusaTHO CbYeTaHue Ha
BUTAMUHW, 3axapy, OpraHUYHU KUCESTMHU
1 GMOMIOTUYHO aKTMBHMW BELLECTBa, KOETO
v NpaBu U C BUCOKA AMETWUYHA CTOMHOCT.

Y Hac kacucbT ce oTriexpa no-
OorpaHMYeHO B CpaBHEHME C sArogara,
MasirHata 1 KbnuHaTa. MNopagu cneum-
hyHMTE U3MUCKBAHMS Ha  KacucoBuTe
pacTeHusi, MHOrO OT COpTOBeTe He
n3sBABaT B XXesjlaHa CTEeNeH 3a/IoKeHuTe
KauectBa. [lpu HawmTe KIUMATUYHU
yC/oBUSA efHa OT NPUYMHUTE € BUCOKUTE
NeTHW TeMnepaTypu CbyYeTaHu C HegocTa-
TbYHa aTMOCEepHa 1 NoYBEHA BIAXHOCT.
3a yBe/iMyaBaHe Ha poAoBUTOCTTa BaXHO
yc/nioBe e fAa ce otbepaT Hali-gobpute
CopTOBE ajanTupaHn KbM €eKONIOTUYHUTE
ycnosus. 3aToBa M3y4aBaHETO U U3NUT-
BaHETO Ha COPTOBETE NPW KOHKPETHUTE
ycnoBus npugobmsat CbLUECTBEHO
3HaueHue.

EOHM OT OCHOBHUTE KOMMOHEHTH,
KOUTO OKa3BaT B/WsHME 3a YBe/MYaBaHe
Ha pgobmBa ca O6poli rposgyetra no
n3gbHKUTE, GpOli LUBETOBE W MNogoBeTe
no rposgyeTaTa u TaxHaTa Ab/HKMHA.

FonsiMa 4yacT OT HOBOCb3JadeHUTe

varieties from a small number of berries
and blossoms per cluster, which reveals
their limited abilities. It looks like a
tendency that Studencheskaya and Doch
Pamyati demonstrate better results
compared by the standard Titania as
regards the number of clusters per fruiting
spur. Under the climatic conditions of our
region the investigated varieties do not
achieve the desired degree of their
genetic features that form fruitfulness —
number and length of clusters and
number of blossoms and berries per
cluster.

Key words: investigation, varieties,
black currant, number of clusters, number
of blossoms and berries, cluster length

INTRODUCTION

Interest in the black currant is
largely due to the diverse biochemical
composition of the berries. They are
characterized by a favourable combination
of vitamins, sugars, organic acids, and
biologically active substances, all of which
gives them a high nutritional value.

In Bulgaria, black currant is grown
in more limited quantities compared to
strawberry, raspberry and blackberry. Due
to the specific requirements of the black
currant many of the varieties do not reveal
the desired qualities. One of the reasons
for this is the fact that the climatic
conditions of the region are characterized
by high summer temperatures, combined
with insufficient atmospheric and soll
humidity. An important requirement to
raise the fruitfulness is to pick only the
varieties which are the most adapted to
the environmental conditions. This is why
studying and testing the varieties in the
specific environmental conditions is of
great importance.

A few of the main components
which influence vyield, are the number of
clusters per spur, the number of
blossoms, the number of berries and the
length of the spurs.

A large amount of varieties created
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copToBe npe3 nocrefHUTe roavHn umart
no 40-60 rposgyeta Ha OCHOBHa U34bHKa,
KOeTO rapaHTvpa BMCOKa MPOLYKTUBHOCT.
3a no-necHa 6eputba Ha nnogoBeTe ce
npegnounTar CcopToBe CbC CPefHun U
avnrm rposgyeta. Cnopen Knyazev u
Ogol'tsova (2004) Ha gbnrute rposgyeTa
ce 3anaraT noeevye LBETOBE M M0A40BE,
KOeTo BOAM A0 NoBuMlWaBaHe Ha Aob6uBa.
Haii-pasnpoctpaHeHnte copTtoBe wMar
rposgyeTa Cc Ab/mkMHa 4-8 cm. Bb3 OCHO-
Ba Ha 3a/I0XEHWNTE LBETOBE U M/I040BE
MOXe Aa ce nporHosmpa gob6usa. O6pa-
3yBaHUAT 6pPOIl NAogoBe Ha rposg4vertaTta
Bapupa B npegenute ot 3 pgo 17.
CbBpeMEHHUTE NpeanovynTaHn copToBe
umat MuUHMMyM 4-9 nnoga Ha rposgue.
Bpoat Ha opmupaHuTe nnogose [0
rosisiMa cTeneH 3aB1Ccx OT CaMON/1I04HOCT-
Ta Ha copTa, KIMMaTUYHWUTE YC/I0BUS U
npuvnaraHata arpotexHvika (Georgiev, 2006;
Sazonov, 2011; Shavyrkina et al., 2015).
Llenta Ha mn3cnegBaHeTo e ga ce
n3nuTaT NeT MHTPOAYLMpaHN PycKn copTta
MU Hali-gobpe wu3sBUANTE Cce pda ce
npegsoxar 3a oTrexgaHe npm
KOHKPETHUTE KNMMATUYHUN YC/I0BUS.

MATEPWNAN N METO4WA

N3cnegsaHeTo e npoBefeHO B
onutHa 6a3a KocTuH6pon, KbM WVIHCTUTYT
no 3emegenue rp. KiocteHgun (2014-2017
r) ¢ netr pyckum copTa kacuc [oub
Mamsatn, CesHey, Fonybkn, CTyaeHuec-
Kasi, YepHasa rpo3gb, YepHasd KpyrnHo-
niogHas M cradHgapta TutaHusa. Mouse-
HUAT TUN € U3/TYXEeH YepHO3eM CMOJIHU-
ua, cbC cnabo Kucena peakums Ha noysa-
Ta (pH — 5.5-6.5) n HagMopcka BUCOYMHA
560 m. PacrteHundara ca 3acajeHun B
HacaxjeHue no cxema 2.50 m x 0.80 m.
Bcekn copt e npenctaseH ¢ no 20
pacteHus (B 4eTupu NOBTOPEHUs no net
pacteHus). OnuUTLT ce OTrexaa Ha
HemosnMBHa n/iow, nNo  Bb3npueTara
TEXHO/MOrMA 3a Kacuc. 3a oTumtaHe Ha
nokasarenuTte ca un3nonssaHn MeToauka
3a M3yyaBaHe Ha pacTUTENHUTE pecypcu
npyn osowHUTe pacteHus (Nedev et al.,
1979) n MeToamMka 3a Wu3BEXAaHe Ha

in recent years have 40-60 clusters on
each main spur, which guarantees a high
yield. Varieties with medium and long
clusters are preferred for an easier
harvest of the berries. According to
Knyazev and Ogol'tsova (2004) long
clusters contain more blossoms and
berries, which leads to increase in yield.

The most common varieties have clusters
with length of 4-8 cm. Yield can be
predicted based on the formed blossoms.
The number of formed berries on the
clusters is between 3 and 17. Modern-day
preferred varieties have a minimum of 4-9
berries on each cluster. The number of
formed berries greatly depends on the
self-fertility of the variety, climatic
conditions and the applied agrotechnology
(Georgiev, 2006; Sazonov, 2011;
Shavyrkina et al., 2015).

The purpose of the research is to
test five introduced Russian varieties and
propose those, who perform the best, to
be grown in the specific climatic
conditions.

MATERIAL AND METHODS
The investigation was carried out at the
Small Fruit Crops Department in
Kostinbrod in the period 2014-2017 and
includes five black currant varieties
introduced from Russia — Doch Pamyati,
Seyanets  Golubki,  Studencheskaya,
Chernaya grozd, Chernaya
krupnoplodnaya and the standard Titania.
The soil type is chernozem with low acid
reaction (pH 5.5-6.5) and the altitude is
560 m. The plants were established in
rows 25 x 0.8 m and the distance
between the varieties is 1 m. Twenty (20)
plants of each variety were involved in the
investigation (each repetition group
included 5 plants). The experimental
plantation was grown in accordance with
an adopted technology but without
irrigation. It was used Methods for
studying of fruit crops (Nedev et al., 1979)
and Methods for conducting variety

217



COPTOBM OMUTU C Kacuc 3a GUONOTUYHN U
N ctonaHckn kadectBa (Boicheva et al.,
2003). lMepuoabT Ha Mu3c/nedBaHe He
6ewe 6naronpuaTeH, XapakTepuavpalle
Cce C pes3ku TemnepatypHu kosnebaHus, a
neTHUTE  TemnepaTtypy ca  BUCOKMW.
Pesyntatute oT onuta ca 06paboTeHun no
MeToAa Ha AMCNEPCUOHHUS aHann3, KaTto
e usnonseaH LSD-kpuTepuin 3a gokassa-
He Ha cTaTucTMyeckara 3Ha4yMMOCT Ha
YCTAHOBEHUTE pas/INKN MeXay KOHTpona-
Ta 1 BapuaHTuTe.

PE3YJITATU N OBCBXXOAHE

YBenuyaBaHeTo 6posi Ha rposgyeTa-
Ta no nnogogasawnte n3gbHkM (CTbbNa) e
eflHa 0T Bb3MOXHOCTMTE 3a MoBULIABaHE Ha
fobuBa. ToBa MoXe fa ce MOCTUrHe C pas-
NOIOXKEHNETO Ha rpo3gyeTara Ha WU3LbHKM-
Te N0 HSAKOJIKO 3ae4HO WU TPyMnoBo.

W3cnepBaHnTe copToBE ce pasnuv-
yaBaT no 6poli rposgyeTa Ha efgHa
OCHOBHa M3abHKa. ToBa CBMAETE/NCTBYBa
3a 3anaseHa MHAMBUAYa/IHOCT Ha copTa.

CpepHust 6poii  rposgueta Ha
nfiofogasaula n3gbHka Bapupa ot 11,62
6pos (YepHast kpynHonsogHas) go 26,13
6pos (CtypeHueckas). Hali-masnko
rposgyeta obpasysar copToBeTe UepHas
KpynHonnogHasa (11,62 6p.), YepHasd
rpo3ap (13,42 6p.) u CesiHel [ony6ku
(15,45), kouTo ca C nNO-OrpaHUyeHn
Bb3MOXHOCTM. C noBeye rpo3gyeta Ha
usgbHKa ca coptoBeTe CTtyaeHyeckas (
26,13 6p.) n Ooub Mamaru (22,37 6p.),
KOMTO ca C MO-BMCOK MOTeHuman 3a
POAOBUTOCT.

C Hali-ronemMmm BB3MOXHOCTU 3a
n3sBa ca coptoBeTe, obpasyBalin ronsm
6poi1 rpo3gyeTta Ha OCHOBHa M3gbHka. C
no-BMCOK Opoli rpo3gyeTta ca COpToOBETE
CrygeHueckas n [ouyb [lamsatu, KOUTO
npeBb3XoXAaT KoOHTponaTa TuTaHus. Ca-
MO npu copTa [o4b MamsATn cToliHocTUTe
3a rposgyerara ca MHOrO G/IM3KM C Te3n
Ha KOHTpo/slaTa W pas/MkuTe He ca
JoKazaHu.

Mpu mexaHusnpaHata 6eputba Ha
Kacuca, Ab/MKMHaTa Ha rposgyetara e ot
0cobeHo 3HaveHune (Tabnmuya 1).

comparisons of black currant for biological
and economic characteristics (Boicheva et
al., 2003). The period of investigation was
not favourable since abrupt temperature
fluctuations and high summer
temperatures were registered. The results
were processed through statistical
methods for variation (including LSD-
criterion to prove statistical importance of
the outlined differences between the
standard and the variants).

RESULTS AND DISCUSSION

The increase of clusters per fruiting
spur is one of the possibilities for yield
increase. This can be achieved by placing
the clusters in groups on the spurs.

The investigated varieties are
distinguishable through the number of
clusters per main fruiting spur. This
accounts for the variety’s preserved
individual characteristics.

The average number of clusters per
fruiting spur varies from 11,62 (Chernaya
krupnoplodnaya) to 26,13 ones
(Studencheskaya). The varieties which
form the least number of clusters are
Chernaya krupnoplodnaya (11,62),
Chernaya grozd (13,42), and Seyanets
Golubki (15,45). All of the aforementioned
varieties have limited yield characteristics.
The varieties with a bigger number of
clusters per spur are Studencheskaya (
26,13 ones) and Doch Pamyati (22,37) —
both of which posses a greater fruitfulness
potential.

The best performing varieties are
those which form a high number of
clusters per main fruiting spur. The
varieties with a bigger number of clusters
are Studencheskaya and Doch Pamyati,
both of which surpass the control variety
Titania. The number of clusters of the
variety Doch Pamyati is similar to the ones
seen in the control variety Titania, and so no
differences have been established.

With mechanized harvesting of
black currant the length of the clusters is
of great importance (Table 1).
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Tabnuuya 1. CTatuctmyecka o6paboTka Ha nokalaTenute 6poi rposgyveta Ha
n3gbHKa U Ab/HKUHA Ha rpo3adve (cm)

Table 1. Comparative analysis of traits number clusters on basal shoot and
length of clusters (cm)

LSD

Cop1  [oub CesHel, CTygeHye- YepHas YepHas TutaHusa
Varieties| Mamsatn | Tony6kn ckas rposab KPpYnHOMM  [KOHT pona;
Doch Seyanets |Studencheskaya] Chernaya Chernaya Titania
Pamyati | Golubki grozd  |krupnoplodnaya| 0.05 0.01 0.001

Mokazarten
Trait

2014r.

6p.rposgyeta
Ha U3gbHKa 21.98ns 16.86+ 31.99++ 19.3ns 16.12++ 24 5504 | 7.825 | 11.33
number
clusters on
shoot
[ABbKMHA Ha
rposaye (cm) 2.33ns 2.3ns 3ns 3.67ns 2.17ns 3 1.014 | 1.442 | 2.088
length of
clusters

2015r.

6p.rposgyeta
Ha U3gbHKa 22.9ns 12.81ns 27.65ns 15.44ns 10.77+ 19.5 8.367 | 11.89 17.22
number
clusters on
ishoot
[AbOKMHA HA
rposauye (cm) 2.77ns 2.97ns 2.43+ 3.17ns 2.17+ 3.73 1.289 | 1.832 | 2.653
length of
clusters

2016'r.

6p.rposayeTta
Ha M3 bHKa 14.32ns | 5.18+++ 12.87ns 7.46++ 8.24++ 14.93 4548 | 6.465 | 9.361
number

clusters on
shoot

[AB/MKMHA Ha
rposauye (cm) 2.4++ 2.47++ 2.47++ 2.67+ 2.6+ 3.33 0.5509 | 0.7831 | 1.133
length of
clusters

20177T.

6p.rpo3gyeta
Ha U3gbHKa 30.31ns 27ns 32ns 11.5+++ 11+++ 29 5.206 | 7.401 10.71
number
clusters on
shoot
[AB/MKMHA Ha
rposaye (cm) 2.67+ 2.47++ 2.67+ 2.87ns 2.67+ 35 0.7265 | 1.032 1.495
length of
clusters

2014 r.-2017r.

6p.rposgyeta
Ha U3gbHKa 22.42ns | 15.46+++ 26.13++ 13.43+++ 11.61+++ 21.77 2.197 | 3.123 | 4.522
number
clusters on
shoot
AB/DKNHA Ha
rposaye (cm) 2.54++ 2.55++ 2.63++ 3.09ns 2.40++ 3.44 0.5247| 0.7459 | 1.08
Length of
clusters
ns — HegokasaHu pasnuku; + (P<0.05); ++ (P<0.01); +++ (P<0.001)
ns — nosignificant differences; + (P<0.05); ++ (P<0.01); +++ (P<0.001)

CopToBeTe C Ab/HKMHA Ha rpo3aye The varieties, the cluster length of
Hag 4-6 cm, Ha kouTOo MoraT pga ce | which is over 4-6 cm and which have a
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hopmupaT no-ronsiM  6poi  naogoBe
npeactaBnsaBarT  Hal-ronssM  MHTepec.
[aHHnTe 3a XapakTepucTuka Ha rpo3g-
yetara coyart, ye Ab/DKMHATA UM € B
rpaHuumte ot 2,40 cm  (YepHas
KpynHonnogHas) go 3,09 cm (YepHas
rpos3gp) u 3,39 cm 3a koHTponata. C
KbCW Tpo3gveTa ca copToBeTe YepHas
KpynHonsiogHada, foub MNamaru, CesHey,
Fony6ku n CTygeHyeckas, a c No-gb/ru e
KOHTponata TuTaHus. MNpes3 neproga Ha
M3NMTBaHEe BCUYKM COPTOBE ce npepcTa-
BAT C KbCM rpo3gyeTta.

CnpsAmMo  KoHTponatra  TuTaHus
[oKaszaHu pasnvku uma npu CopToBeTe
YepHasa kpynHoniogHasd, Aoyb [Mamatw,
CrtypeHueckas n CesiHel, Monybku. Camo
npu YepHas rpo3gb pasMkite He ca
JoKaszaHu 1 cToHocTuTe ca 65M3kM go
Te3n Ha KoHTposaTta.

Heobxoanmo e ga ce otbenexwu,
ye Ha MpusHakKa Ab/MKUHA Ha rpo3gye
BVAAT N KAMMaTU4YHUTE ycnosus. Mpu
HalNTEe KOHKPETHM YC/IOBUSA Ha OTINexX-
[aHe MHOro oT MHTpoAyLMpaHnTe copTo-
BE He u3ABABAT Hanb/IHO CBOUTE Bb3-
MOXHOCTM NO OTHOLLEHWE Ab/hKMHaTa Ha
rposgye, KOeTo A0 U3BECTHA CTeENeH ce
Ob/DKN Ha NO-BUCOKMTE NIETHU Temnepa-
TYpM 1 3acyllaBaHe.

dopmMnpaHeTo Ha Mo-rosiim 6Gpoii
LUBETOBE Ha €efHO Trpo3gye e npeg-
rnocraBka 3a yBesimyaBaHe Ha
NpPOAYKTUBHOCTTA.

[aHHnte  cBugeTesncTByBar  3a
cnabo CcopToBO pas3Hoob6pasne  no-
OTHOLLIEHME Ha 6pos uBeToBe. Haii-MHoro
LuBeTOBE nMpe3 u3cnegBaHuTe ro4uHMU
3anarat coptoBeTe YepHasa KpynHonios-
Hasa (9,32 6p.) YepHasa rpo3ab (8,96), a
Hain-manko Joub [Mamsatu (4,04 6p.).
CopToBeTe nokassar ciabo BapupaHe Ha
6poii uBeToBe, cpegHo oT 5.72 6p. go
7.25 6p. Bcumukm copTtoBe ob6pasysar
Manbk 6poii LBETOBE NO rpo3g4yeTara.
JocTurHatata mMakcMMasiHa CTOMHOCT OT
9.32 6posi npe3 2014 r. roBopu 3a no-
rofieMyst noteHuman Ha copT YepHas
KpynHonaogHas.

B cpaBHeHue

CbC CcTaHgapTa

greater number of formed fruits are of
utmost interest. Data regarding the
characteristics of clusters shows that
cluster length varies between 2,40 cm
(Chernaya krupnoplodnaya) and 3,09 cm
(Chernaya grozd) and 3,39 cm for the
control variety. Short clusters are seen in
Chernaya krupnoplodnaya, Doch
Pamyati, Seyanets Golubki and
Studencheskaya while the control variety
Titania is characterised by longer
clusters. During the testing period all the
varieties had short clusters.

Compared to the control variety
Titania differences were seen in the
varieties Chernaya krupnoplodnaya,
Doch Pamyati, Studencheskaya and
Seyanets Golubki. Only in Chernaya
grozd differences were not proven and
values were close to those of the control
variety.

It is important to note that the
cluster length is also affected by climatic
conditions. Under the climatic conditions
of the region, many of the varieties do not
fully reveal their optimal abilities in terms
of cluster length, which to a certain extent
is due to higher summer temperatures
and drought.

The formation of a greater number
of blossoms per cluster is a condition for
increase in productivity.

Data shows inconsiderable cultivar
variation in terms of the number of
blossoms. During the research period the
varieties which had the biggest number of
blossoms were Chernaya
krupnoplodnaya (9,32), Chernaya grozd
(8,96) whilst Doch Pamyati (4,04) had the
smallest one. The varieties demonstrate
an indistinguishable variation in the
number of blossoms, averaging between
5.72 and 7.25. All varieties formed a
small number of blossoms per cluster.
The maximum achieved value of 9.32 in
2014 shows greater potential of the
variety Chernaya krupnoplodnaya.

Compared to the control variety
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TuTaHus, OokasaHu pasnukn mma camo | Titania, differences were proven only for
npu copT Aoub Mamsatu. Mpu octaHanuTe | the variety Doch Pamyati. For the rest of
coptoBe pasnukute ca Maskm  u | the varieties the differences were small
HeZ0Ka3aHu. and not proven.

Tabnuua 2. Ctatuctuyecka obpaboTka Ha MokasaTennTe Opoii LBeToBE W
n/o040Be Ha rpo3ayve
Table 2. Comparative analysis of traits number of blossoms and number of

berries per cluster
Coprt LSD
Varieties| [Joub CesHey, |CTygeHue-| YepHasn YepHas TuTtaHusa
Mamatn rony6ku ckas rpo3gp KpynHonn  [KOHTposa;
Doch Seyanets |Studenche-| Chernaya [Chernaya Titania
Mokasaten Pamyati Golubki skaya grozd  |krupnoplodnayal 0.05 0.01 0.001
Trait

2014r.
6p. LBeTOBE 6.03ns 6.2ns 7.87ns 8.97+ 9.33+ 6.67 2.018 2.869 4.155
Number of
blossoms per
cluster
6p.nnogose 3.8+++ 3.8+++ 3.97+++ 4.23++ 3.93+++ 4.86 0.4044 | 0.5748 | 0.8323
Number of
berries per
cluster

2015r.
6p. uBeToBE 6.2ns 6.43ns 5.57ns 6.93ns 5.37ns 6.73 1.442 2.05 2.969
Number of
blossoms per
cluster
6p.nnogose 4.33ns 4.07ns 3.4++ 4.8ns 3.27++ 4.87 0.9609 1.366 1.978
Number of
berries per
cluster

2016 .
6p. uBeToBE 4.03+++ 6.27ns 557+ 5.93ns 5.53+ 7 1.346 1.914 2.772
Number of
blossoms per
cluster
6p.nnogose 2.93+++ 3.57++ 4.33+ 3+++ 2.6+++ 5.17 0.8149 | 1.158 1.677
Number of
berries per
cluster

2017r.
6p. uBeToBE 6.6ns 6ns s 7.2ns 5.4ns 6.5 2.418 3.437 4.977
Number of
blossoms per
cluster
6p.nnogose 3.7ns 3.43+ 4.33ns 3.7ns 2.7++ 4.6 0.9341 | 1.327 1.922
Number of
berries per
cluster

2014 . - 2017 T.
6p. LBeTOBE 5.72+ 6.23ns 6.5ns 7.26ns 6.41ns 6.73 0.7819 | 1.111 | 1.609
Number of
blossoms per
cluster
6p.nnopose 3.69+++ 3.72+++ | 4.01+++ | 3.94+++ 3.13+++ 4.88 0.412 | 0.5856 | 0.848
Number of
berries per
cluster

Nns — HefokasaHu pasnuky; + (P<0.05); ++ (P<0.01); +++ (P<0.001)
ns — nosignificant differences; + (P<0.05); ++ (P<0.01); +++ (P<0.001)

O6pa3yBaHuAT 6poil niogoBe Ha The formed number of berries per
e[lHO rpo3aye e OT CblLecTBeHO 3Haude- | cluster is of great importance for yield.
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Hue 3a popmupaHe Ha gobusa. N3cneq-
BaHUTe COpPTOBE He ce pasnuyasar
3HauMTenHo no 6poli  niogoBe  Ha
rposgue (Tabnmuya 2).

BapupaHeto Ha 6pos nnogose e
CpaBHUTESTHO cha6o. Hali-mHoro
naogoBe Ha efgHo rposgye dopmupa
ctaHgapta TwutaHua (4,88 6p.) m copt
CrtygeHueckas (4,01 6p.), a Hali-manko
UepHass kpynHonnogHasa (3,14 6p.).
JocTurHatuTe MakCMMasiHU CTOMHOCTU OT
5,17 6p. no3BonsBaT Aa ce HajsBame 3a
no-rofieMM  Bb3MOXHOCTM Ha  COpPT
TuTaHus. Bcuukn copToBe o06pasyBaT
MaUslKo Ha 6poil NnoaoBe No rpo3gyerara.
OcBeH reHeTnyeckata 0OYC/NOBEHOCT,
6pos Ha nnogoseTe B rpo3guyeTara
3aBMCM M OT paBHULLETO Ha camonniog-
HOCTTa M 06pa3yBaHUS 3aBpb3 Criej,
ubrexa.

M3nnTBaHMTe copToBe 06pasysart
no-masiko naoAOBE Ha €efHO rpo3gye

CNPAMO  KOHTpoNaTa  TuTaHua U
pasnuknTe ca [oKasaHu.
JaHuuTe  cBuaeTesicTByBaT  3a

hopmupaHe Ha Masbk 6poli naogose
LBETOBE MO rpo3gyeTara CbyeTaHO CbC
CpaBHUTENHO MasTbK Gpoli rpo3gyeTa no
U3LbHKNTE, KOETO MOoKasBa OrpaHnyeHus
UM noTeHuman.

MpY  KOHKPETHUTE  KAMMaTUYHK
ycnoBus  uU3cnefBaHWTE COPTOBE He
MoraT Aa NpPosiBAT HaMb/IHO 3a/I0KEHUTE
FEHETMYHN BB3MOXHOCTU NO OTHOLLEHNE
Ha OGpoil M Ab/HKMHA Ha rpo3gdve, 6poit
LUBETOBE WM MN/0A40BE MO HEro M He ce
npeacTasBaT yoeanTesHo.

n3BOAM

CpegHvaT Opoii  rposgyeta  Ha
nnogojasatla n3gbHka Bapupa ot 11,62
poo 26,13 6pos. C no-BMCOK 6poii
rposg4yeta ca coptoBeTe CTygeHuyeckas u
Joub TlMamMaTy, KOUTO npeBb3XoXAaT
KOHTponata TutaHus.

M3nnTaHWTe cCOpTOBE MMAT KbCU Ha
Ob/MKMHA  rpo3gyeta.  [aHHuTe  3a
XapakTepucTuka Ha rposgdeTtara couar,
ye Ab/pKMHaTa MM e B rpaHnunte ot 2,40
cm po 3,39 cm. Hanl-gbnrm rposgyeta

The studied varieties do not differ from
one another in terms of number of berries
per cluster (Table 2).

The variation of the number of
berries is relatively small. The biggest
number of berries per cluster is formed by
the standard Titania (4,88) and the
variety Studencheskaya (4,01) and the
smallest one is formed by the variety
Chernaya krupnoplodnaya (3,14). The
maximum achieved value of 5,17 allows
us to confidently predict greater abilities
of demonstrated characteristics by the
variety Titania. All of the varieties form a
small number of berries per cluster. Apart
from the genetic predisposition, the
number of berries per cluster also
depends on the level of self-fertility and
the formed young fruit following
blossoming.

The tested varieties form a smaller
number of berries per cluster compared
to the standard Titania and differences
are proven.

Data shows the formation of a
small number of berries and blossoms
per cluster, combined with a relatively
small number of clusters per spur, which
speaks for a limited potential.

Under the  specific climatic
conditions the studied varieties cannot
entirely demonstrate their genetic abilities
in terms of number and length of cluster,
number of blossoms and berries per
cluster and do not perform optimally.

CONCLUSIONS

The average number of clusters per
fruiting spur varies between 11,62 and
26,13. A high number of clusters was
seen in the varieties Studencheskaya and
Doch Pamyati, which surpass the control
variety Titania.

The tested varieties have short
clusters. Data, regarding the
characteristics of the clusters, shows that
their longitude is between 2,40 cm and
3,39 cm. The variety with the longest
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MMa KoHTposiata TutaHus.

CopTtoBeTe hopmupaTr  cpaBHU-
Te/HO MasTbK 6poit LBeToBe, CpeAaHo OT
5.72 po 7.25. Hail--mHOro nnogose Ha
efHo rpo3gye obpasyBar CcTaHgapTa
TutaHus (4,88 6p.) n copt CTyaeH4yeckas
(401 6p.), a Haik-masiko YepHasa
KpynHonsoaHas (3,14 6p.).

Mpu HawmTe  METEeOopPOsIOTUYHU
YCNOBMSA m3ABaTa Ha W3CnefBaHuTe
copToBe cnpsmo KOHTponaTa e
He3a[0BO/IMTENHA, 0CO6eHO 3a YepHas
KpynHonnogHas, YepHas rpos3gb U
CesHel, Mony6kn 1 He ce npenopbyBarT 3a
oTrnexgaHe B NPOM3BOACTBOTO.

clusters is the control Titania.

The varieties form a relatively small
number of blossoms, on average between
5.72 and 7.25. The biggest number of
berries per cluster forms the standard
Titania  (4,88) and the variety
Studencheskaya (4,01), and the smallest
Chernaya krupnoplodnaya (3,14).

Under the climatic conditions of our
region, the performance of the studied
varieties compared to the control variety is
unsatisfactory in particular for Chernaya
krupnoplodnaya, Chernaya grozd and
Seyanets Golubki. Therefore they are not
recommended for wider commercial
growing.
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PE3IOME

MpoyyeHo e B/IMAHMETO Ha xepbuuu-
Aa Mnegx 50 BIM (500 g/kg donymMrnokcasuH)
B po3n 0,008 kg/da un 0,016 kg/da Bbpxy
nnesesiHaTa PacTUTE/IHOCT B YC/OBUATA Ha
I030BO BKOPEHW/MLLE. YCTaHOBEHO € Bb3-
[JelicTBMEeTO My BbpXY NpucafeHn 1030BM
pe3HnuUM OT COpPTOMNOA/I0XKKOBaTa KOM6UHA-
unsa KabepHe coBuHbOH/BepnaHgnepn X
Punapuna CO4. OnuTtbT e n3BeneH B VIHCTU-
TyTa No 103apCcTBO U BUHApPCTBO, lNneBeH
npe3 nepuoga 2015-2017 r. MNMoYBEHUAT TUN
€ W3MY)XeH u4epHO3eM, 06pasyBaH BBLPXY
[MWHACH /1bOC. TpeTupaHeTo e M3BLPLUHO
HenocpeacTBeHO cnef HaboxgaHeTo Ha
pesHuuMTe BbLB BKOPEHWIULWLETO, npeau
abxnyesaHe. Tnemk 50 BIM koHTponupa
edMKacHoO efHOroAULLHNTE NeBeHN BUAO-
Be, XapakTepHU 3a paiioHa, C U3K/IYeHne
Ha Xantium strumarium L. MNpunoxeH B fo3a
0,008 kg/da Bogn p[o yBeENUYEHME Ha
JobuBa  cTaHJapTHU  BKOPEHEHM 103K
CrpAMO HeTpeTupaHaTa KoHTpona. Jlo3ute
OT TO3W BapuaHT umMaT 3psa npupacTt ¢ no-
ronsMa Ob/DKMHA M Maca. XepouumabT He
MHXMBMpa BKOPEHABAHETO M He Hamansasa
6pos Ha CTbMa/THUTE KOPEHW.

KnouoBu oymu: /10308 NocagbyeH

maTepvasn, nneesenu,  OYMUOKCA3WH,
3PS/ NpUpacT, KOPEHoBa cucTema
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SUMMARY

The impact of the herbicide Pledge
WP 50 (500 g/kg flumioxazin) at doses of
application 0.008 kg/da and 0.016 kg/da
on the weeds in vine nursery had been
studied. Its effect on grafted vine cuttings
of the variety/rootstock combination
Cabernet Sauvignon/Berlandieri X Riparia
SO4 was established. The trial was
carried out at the Institute of Viticulture
and Enology, Pleven in the period 2015—-
2017. The soil type is leached chernozem,
formed on clay loess. The treatment was
performed immediately after the cuttings
were planted in the nursery, before
sprinkling. Pledge WP 50 effectively
controlled the annual weed species typical
of the region, except Xantium strumarium
L. The dose of 0.008 kg/da resulted in an
increase in yield of standard rooted vines
compared to the untreated control. The
vines from this variant had a mature
growth with a greater length and mass.
The herbicide did not inhibit their rooting
and did not reduce the number of the
brace roots.

Key words:
material, weeds,
growth, root system

vine propagation
flumioxazin, mature
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YBO/[,
Mpon3BoACTBOTO Ha /1030B Nocagb-
YyeH maTepuan M3ncKBa BUCOKa NoYBeHa u
Bb34yLHA BMAXHOCT BbB BKOPEHUNULLE-
TO. NoapabpxaHeTo Ha Nofo6eH MUKPO-
KAMaT CTUMy/iMpa pa3BUTMETO Ha OCTpuU
KOHKYPEHTHM MNPOLECK 3a YCBOsSIBaHE Ha
OUOTMYHMTE hakTopu Mexay nieBesiHaTa
pacTUTENHOCT U MPUCALEHUTE PEIHULIN.
BopbaTta ¢ TAX Hali-4ecTo ce u3Bexga
ypes MynuMpaHe C MNOJUETUIEHOBO
010 1 pbYHO NeBeHe. Mpes pasnnyHu
nepuoam ca nNpenopbyBaHn U HAKOU Xep-
omuman: cMMasunH, opusanvH, Tpudnypa-
nvH n ap. (Chelebiev, 1981, Tonev et al.,
2000; Chelebiev and Encheva, 2007;
Todorov, 2005). CbuiecTByBaT n3cnensa-
HWS1, KOUTO MOKa3Bar, Ye C ycrnex morart ga
ce mpunarat n okcudpnyopcpeH, neHamme-
Ta/lMH, sS-MeTonaxnop n ap. (Prodanova-
Marinova, 2012; Tsvetanov et al., 2014).
dnymMMoOKcasMH MokasBa BUCOKa
edMKacHOCT cnpsiMo NJIBESIHW acoumauun
OT OKOMeH TWn (kakBaTo € XapakTpHa 3a
NI030BUTE BKOPEHUNULLA) W CENEKTUBHO
JelicTBre npu Npou3BOACTBO Ha OBOLLEH
nocagbyeH wmaTtepnan (Rankova and
Tityanov, 2014; Ivanova and Rankova,
2016; Rankova and Tityanov, 2017).
LlenTa Ha HacTOALOTO U3cnenBaHe
e fAa ce npoyyar Bb3MOXHOCTUTE 3a
KOHTPO/ Haj naeBesiHata pacTUTenHOCT
B JI030BO BKOPEHUNULLE C h/TyMUOKCA3NH
M Ja ce YyCTaHOBM Mogxodsuwla p[osa,
ocurypsiealia ONTUMasHO pasBuUTME Ha
npucageHnTe pesHmum npes BeretaymsaTa.

MATEPWNAN N METO4WA

OnuteT e n3BegeH B VIHCTUTYT Mo
N03apcTBO M BUHApPCTBO, [neBeH npe3
2015-2017 r. lNMpe3 T031 Nepuoj, BKOPeHU-
niwaTta ca pasnonaraHn Ha noysum C
e/lHaKbB MOYBEH TUM — U3/YXEH YepHO-
3em, ob6pasyBaH BbpXy [MHACAN JbOC
(Krastanov and Dilkova, 1963). 3nonsBa-
HA ca pes3Huum OT copT KabepHe
COBUHbLOH, MNpUCaZleHn Ha  NoJIoXKa
Bepnangnepun X Punapna CO4. BkopeHs-
BAHETO MM € W3BBbPLUEHO MO TEXHONO-

INTRODUCTION

High soil and air humidity in the
nursery is required for the production of
vine propagation material. Maintaining
such a microclimate has stimulated the
development of acute competitive
processes for the absorption of biotic
factors between weed vegetation and the
grafted cuttings. Their control has been
most often carried out by mulching with
polyethylene foil and manual weeding.
During different periods various herbicides
have been recommended - simazine,
oryzalin, trifluralin, etc. (Chelebiev, 1981,
Tonev et al., 2000; Chelebiev and
Encheva, 2007; Todorov, 2005). There
have been studies showing that
oxyfluorfen, pendimethalin, s-metolachlor
and others could also be used efficiently
(Prodanova-Marinova, 2012; Tsvetanov et
al., 2014).

Flumioxazin has revealed high
efficacy against row weed associations
(characteristic of vineyards) and selective
action in the production of fruit
propagation material (Rankova and
Tityanov, 2014; Ivanova and Rankova,
2016; Rankova and Tityanov, 2017).

The objective of this study was to
investigate the possibilities for weed
control in the vine nursery with
flumioxazin and a suitable dose to be
established for ensuring the optimal
development of the grafted cuttings during
the vegetation period.

MATERIAL AND METHODS

The trial was carried out at the
Institute of Viticulture and Enology, Pleven
in 2015-2017. During this period, the
nurseries were located on soils of the
same soil type — leached chernozem,
formed on clayed loess (Krastanov and
Dilkova, 1963). Cuttings of Cabernet
Sauvignon variety, grafted on Berlandieri
X Riparia SO4, were used. Their rooting
was done according to the technology
adopted by IVE Pleven (Dimitrova et al.,
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rmata, Bb3npueta ot WIB TllneseH
(Dimitrova et al., 2007). TpeTupaHeTo C
xepbuunaa e M3BbPLUEHO BegHara cnep
HaboXJaHeTo Ha pe3HuuuTe BBLB BKOpe-
HWINLLETO U HEMNoCPeACTBEHO Clef ToBa
niowmTte ca AwxayesaHu. Mnempxk 50 BIl
(500 g dhlymmoKcasnH) € NPUNOXEH C
rpbbHa nNpbckavka Npu HassraHe Ha Ato-
3ute 300 kPa n pa6oteH pa3tsop 40 l/da.
[Josute ca : 0,008 kg/da (4 g a.i. ha'l) -
V1 n 0,016 kg/da (8 g a.i. ha™) — V2.
Pesyntatute ca cpaBHsBaHW C pPbYHO
nfesBeHa KOHTposa (TpuKpaTHO npes
BeretaymsTa).

MpocnegeHn ca: NAbTHOCTTA Ha
nnesenute B AuHamuka  (TpugeceTw,
lwecTaeceTn U [eBeTAeceTn f[eH cnef
TpeTmpaHeTo) — 06Wo 1 No BWMAOBE MO
KOIMYECTBEHUS MEeTO[ (6p./m2); nokapsa-
HeTO Ha npucageHute pesHuum (%); fo-
6uBa cTaHAapTHU BKOpeHeHU no3u (%) n
6uoMeTpuYHNTE nokasaTenu Ha nonyde-
HUTe /1031 — ob/KUHA (cm) 1 maca (g) Ha
3penusa efHoOrofuvlleH npupact, Aguame-
Tbp Ha BTOPO MEeXAyBb3/IMe Ha [NaBHUA
netopact (mm), 6poii pasBUTN KOPEHMW.

[JaHHnTe ca o06paboTeHn upes
ancnepcuoHeH aHanms  (Dimova and
Marinkov, 1999).

PE3YJITATU N OBCBXXOAHE
Mpe3 npuoga Ha um3cnefBaHeTo B
NI030BOTO BKOPEHW/IMLLE Ca YCTAHOBEHMU
nnesenHy BUAOBE OT YeTUpu Kniacu-
PUKALUMOHHN  TPpYNKM  —  e4HOTO4ULLHK
paHHM nponetHu (neTHUcTa OGygapuua
/Galeopsis tetrahit L./ n noncku cuHan
/Sinapis arvensis L./), egHOroAuLLIHN
KbCHM NposIeTHN (MbN3aLy wmp
/Amaranthus blitoides L./, 06MKkHOBEH WMp
/Amaranthus retroflexus L./, 6sn1a ky4a
nobopa /Chenopodium album L./, kaHag-
cka 3nonetHuua /Coniza canadensis L./,
noacyHka /Heliotropium europaeum L./,
amea 6ams /Hibiscus trionum L./, TyyeHu-
ua /Portulaca oleracea L./, 3enenHa
Kowpsga /Setaria viridis L./, yepHO Kyuye
rposge /Solanum nigrum L./, rpaguHcku
KocTpel /Sonchus arvensis L./, n ceBuHuua
[Xanthium strumarium L./), MHOroroguHm

2007). The treatment with the herbicide
was performed right after the cuttings
were planted into the nursery and
immediately after that the areas were
sprinkled. Pledge 50 WP (500 g
flumioxazin) was applied with a knapsack
sprayer at nozzle pressure of 300 kPa
and working solution 40 |l/da. The
treatment doses were: 0.008 kg/da (4 g
a.i.ha™) — V1 and 0.016 kg/da (8 g a.i.ha
1) — V2. The results were compared with a
manually weeded out control (three times
during the vegetation).

It was recorded: the weeds density
in dynamics (thirties, sixtieth and ninetieth
day post treatment) — in total and per
species by the quantitative method
(number/ mz); the grafted cuttings
germination (%); yield of standard rooted
vines (%) and the biometric indicators of
the obtained vines — length (cm) and
mass (g) of the mature annual growth, the
second internode diameter of the main
shoot (mm) and the number of developed
roots.

The data were processed by
analysis of variance (Dimova and
Marinkov, 1999).

RESULTS AND DISCUSSION

During the period of he study weed
species belonging to four classification
groups were found out — annual early
spring weeds (common hemp-
nettle /Galeopsis tetrahit L./ and field
mustard /Sinapis arvensis L./), annual late
spring weeds (white amaranth
/Amaranthus blitoides L./, amaranth
/Amaranthus retroflexus L./, lamb’s
quarter  /Chenopodium  album L./,
Canadian horseweed /Coniza canadensis
L./, European Heliotrope /Heliotropium
europaeum L./, flower-of-an-hour
/Hibiscus trionum L./, pigweed /Portulaca
oleracea L./, green foxtail /Setaria viridis
L./, Hound's berry /Solanum nigrum L./,
field sowthistle /Sonchus arvensis L./, and
Common cocklebur /Xanthium strumarium
L./), perennial rooted weeds (Canada
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KOpEeHOBOM3AbLHKOBM (NOJIC/CKa nanamuga
/Cirsium arvense L./, noncka noseTuuya
/Convolvulus arvensis L./ n kbapaB nanag
/Rumex crispus L./) © MHOroroguiiHu
KopeHuwHu (TpockoT /Cynodon dactylon (L.)
Pers./ n 6anyp /Sorghum halepense (L)
Pers./). TlneBesnHOTO pasHoobpasne e
TUNWYHO 3a acoumalmsa OT OKOMEH Tun U ce
nposiBsiBa OCHOBHO B KOHTPOJIUTE.

Mpe3 2015 r. B HeTpeTnpaHute
napuesnu ca ot4yeteHu 13 Buaa nnesenn ot
n3bpoeHnTe KnacugukaunmoHHn rpynu. B
TpetupaHute ¢ Mnempx 50 BIM — yeTtupwn
(Ta6bnuua 1). Npu gosa 0,008 kg/da (V1) Te
ca eanH MHororoguvweH (nosetuua) n asa
eHOroAuLLHN (TydeHuua — aeBeTaeceT AHU
cnef, TpeTvpaHeTo 1 CBMHMLA — Npe3 uana-
Ta Beretayus). Npu gosa 0,016 kg/da (V2) —
e[lMH MHororoguweH (nosetuua) U OTHOBO
[ABa efgHoroguvwHy (amMBa 6ams — geBeTe-
CeT [HW cnep TpeTupaHeTo U CBMHUUA —
npes usanara BereTtaums). MnbTHOCTTA Ha
CBMHMLATa BbB V2 e no-masika OT Tas3n BbB
V1. MNnbTHOCTTA Ha noseTuuara HapacTsa
OT Tpugecetua [0 AeBeTAeceTus AeH npu
posa 0,008 kg/da, a npn gosa 0,016 kg/da
MbpBUTE pacTeHns ca OT4YeTeHM efdBa
JeBeTaeceT AHU cnej TpeTupaHeTo.

thistle /Cirsium arvense L./, field bindweed
/Convolvulus arvensis L./ and curly dock
/Rumex crispus L./) and perennial rhizome
weeds (Bermuda-grass /Cynodon dactylon
(L.) Pers./ and Johnson grass /Sorghum
halepense (L) Pers./). The weed diversity
was typical for an association of row weeds
and was mainly found in the controls.

In 2015, 13 weed species of the
above classification groups were reported in
the untreated plots and only four in those
treated with Pledges 50 WP (Table 1). At a
dose of 0.008 kg/da (V1), they were one
perennial (field bindweed) and two annual
(pigweed — ninety days after treatment and
common cocklebur — throughout the whole
growing season). At a dose of 0.016 kg/da
(V2) — one perennial (field bindweed) and
again two annual (flower-of-an-hour — ninety
days after treatment and common
cocklebur — throughout the whole vegetation
period). The common cocklebur density in
V2 was lower compared to that in V1. The
field bindweed density increased from day
30 to day 90 at a dose of 0.008 kg/da, while
at a dose of 0.016 kg/da, the first weeds
were reported only ninety days post
treatment.

Tabnuua 1. NMABTHOCT Ha NieBesIHNTe BUAOBe cnef TpetupaHe c Mnepx 50 B —

2015 r. (6p./m?)

Table 1. Weed species density after treatment with Pledge 50 WP — 2015

(number/mz)
No Bupgose K V1 V2
Species 30 60 90 30 60 90 30 60 90
OEH | OeH | OeH | OeH | OeH | OeH | OeH | OeH | AeH
day | day | day | day | day | day | day | day | day
1 A. blitoides 3,0 1,8 0,5 - - - - - -
2 A. retroflexus 2,0 2,5 0,3 - - - - - -
3 C. album 3,0 3,3 0,5 - - - - - -
4 C. canadensis - 0,3 1,0 - - - - - -
5 Conv. arvensis 4,5 33 | 15,3 | 0,5 2,8 5,0 - 2,3 3,8
6 H. europaeum 1,8 2,3 0,5 - - - - - -
7 H. trionum 0,8 1,0 0,3 - - - - - 0,3
8 P. oleracea 70 | 145 | 9,8 - - 0,5 - - -
9 S. arvensis 9,3 - - - - - - - -
10 | Sonch. arvensis 0,5 0,5 0,5 - - - - - -
11 | S. nigrum 1,8 2,0 - - - - - - -
12 | S. viridis 2,3 7,5 - - - - - - -
13 | X. strumarium 16,8 | 2,0 - 78 | 11,3 | 118 | 3,3 | 3,8 | 4,3
> 528 | 41 | 28,7 | 83 | 141|178 | 3,3 | 6,1 | 8,4
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Mpes 2016 r. B KOHTponata e
yCTaHOBEHO Hali-ronamo naesesiHoO
pasHoo6pasune — 15 Buga (Tabnuua 2). B
TpeTupaHuTe BapuaHTu CbLLO ca
HabnpaBaHn no-ronsam 6poit Bugose —
o6wo 7. MHororoguHNUTE KOPEHWULLHMK
TpockoT (V1) n 6anyp (V1, V2) ce passusar
OCHOBHO OT ouenenu cnep npeasaputesn-
HUTe 06paboTkM kopeHuwa. KopeHoBoOW3-
[ObHKOBUTE (NoBeTMLA M KbApas nanag) ca
OoTYeTeHU JeseTgeceT OHK cneq
TpetupaHeTo camo ¢ lMnepxk 50 Bl B gosa
0,016 kg/da (V2), koeTo nokassa Mo-CKOpo
CeKTopHa 3anaceHoCT Ha noysBata C
ocTarbUy OT KOpeHu OT Te3n BUAoBe,
OTKO/IKOTO Pas/iIM4yHO AelicTBME Ha A03uTe
xepouumg. AHa/IOTMYHW ca M [aHHuTe 3a
nonckust koctpel,. [eictBmeto Ha lnepx
50 BI1 Bbpxy cemeHata Ha 3efeHaTa
KoLlpsiBa Hamansiea cref LecteceTus AeH.
Mpes 2016 r. OTHOBO CBUHUUATA €
HabnoaaBaHa npes usanaTa Beretauus.

In 2016, the greatest weed variety
was found in the control — 15 species
(Table 2). In the treated variants, a larger
number of species was also observed — 7
in total. The perennial rhizome Bermuda
grass (V1) and Johnson grass (V1, V2)
developed mainly from  rhizomes
surviving after pre-treatment. The rooted
(field bindweed and curly dock) were
recorded only ninety days post treatment
with Pledge 50 WP at a dose of 0.016
kg/da (V2), indicating rather a section
stock of the soil with root residues from
these species than a different effect of
the herbicide dose. The data on the field
sow thistle were analogous. Pledges 50
WP action on the green foxtail seeds
decreased after the sixtieth day. In 2016,
the common cocklebur was again
observed throughout the whole growing
season.

Tabnuua 2. NABbTHOCT Ha NfeBesiHNTE BUAOBe cnef TpetupaHe ¢ Mnegx 50 B —

2016 r. (6p./m°)

Table 2. Weed species density after treatment with Pledge 50 WP — 2016

(number/mz)
No Bupgose K V1 V2
Species 30 60 90 30 60 90 30 60 90
OEH | OeH | OeH | OeH | OAeH | AeH | AeH | AeH | AeH
day | day | day | day | day | day | day | day | day
1 A. blitoides 1,5 0,3 0,3 - - - - - -
2 A. retroflexus - 0,3 - - - - - - -
3 C. album 1,0 0,5 0,8 - - - - - -
5 C. canadensis - 3,3 2,3 - - - - - -
6 C. dactylon 0,8 - 15 05 | 05 1,5 - - -
7 Conv. arvensis 1,0 8,0 3,3 - - - - - 3,8
8 G. tetrahit - 0,5 0,3 - - - - - -
9 H. europaeum 1,3 | 10 0,8 - - - - - -
10 | P. oleracea 1,0 2,3 1,0 - - - - - -
11 | R. crispus - 0,5 15 - - - - - 0,3
12 | Sonch. arvensis 0,3 1,0 0,8 - - - - 0,5 0,8
13 | S. halepense 4,0 1,0 55 0,8 | 0,8 4.8 05 | 05 0,8
14 | S. viridis 46,0 | 4,3 3,8 - - 5 - - 3,8
15 | X. strumarium 10,5 | 0,5 0,5 1,0 | 1,0 1,5 10 | 1,0 1,3
> 64,4 | 230 | 224 | 23 | 23 | 128 | 15 | 2,0 | 10,8
Mpe3 2017 r. 6poAT Ha nne.ses- In 2017 the number of weed

HUTE BUAOBE € Hali-manbk — 9 (Tabnuua
3). OTHOBO € OTYETHO MUHUMAJIHO Jeii-

species is the smallest — 9 (Table 3).
Again, the minimal action of the herbicide

228




cTBME Ha Xxepbuuuga BbpXy BUAOBETE
TPOCKOT M noseTuua. [locTosiHHaTa
NABTHOCT Ha Nasamugara npes Bereta-
uuaTa B napuenute, TpetTupanu ¢ MNnemx
50 BM B po3a 0,016 kg/da (V2) pasa
OCHOBaHWe fJa ce CMATa, Ye He NposiBsiBa
YyBCTBUTENHOCT KbM MOYBEHOTO MNpwna-
raHe Ha xepbuupnaa. OTYETEHO € NPUCHC-
TBME Ha NbA3SAW, WMP AeBeTAeceT AHU
cnep nNpPbCcKaHeTo, a AaHHUTe 3a NNbT-
HOCTTa Ha ocCTaHa/MTe efgHOroANLIHM
BMAOBE He Ce pasfnyaBaTr CblLUECTBEHO

OT Te3u Nnpes NPeaxoaHnUTe roauHN.

on the species of Bermuda grass and
field bindweed was reported. The
constant density of Canada thistle during
the vegetation period in the plots treated
with Pledge 50 WP at a dose of 0.016
kg/da (V2) gave reason to believe that
weed did not exhibit susceptibility to the
soil application of the herbicide. It was
reported the presence of white amaranth
ninety days after spraying, while the data
on the density of the rest annual species
did not differ significantly from the
previous years.

Tabnuua 3. NABTHOCT Ha N/eBesIHNTE BUAOBe cnef TpetupaHe c Mneax 50 BN —

2017 r. (6p./m?)

Table 3. Weed species density after treatment with Pledge 50 WP — 2017

(number/mz)
No Bupgose K V1 V2
Species 30 60 90 30 60 90 30 60 90
OEH | OeH | OeH | OeH | OeH | OeH | OeH | AeH | [AeH
day | day | day | day | day | day | day | day | day
1 | A blitoides 85 | 10,3 | 2,8 - - 0,3 - - -
2 C. dactylon 115)100| 33 | 80 | 98 | 118 | 13 4,3 6,8
3 Conv. arvensis 3,0 7,3 3,8 0,8 2,3 3,5 7,3 8,0 8,3
4 C. arvense 0,3 1,0 - - - - 4,0 4,0 4,0
5 H. europaeum 1,0 | 0,8 - - - - - - -
6 P. oleracea 15 4,3 1,0 - - 0,5 - - -
7 Sonch. arvensis | 0,3 0,3 - - - - - - -
8 S. nigrum 2,8 45 1,0 - - - - - -
9 X. strumarium - - - 0,3 0,8 1,0 0,3 1,0 1,0
> 28,9 | 385|119 | 91 | 129|171 | 129 | 17,3 | 20,1

CpefgHarta NNbTHOCT Ha niesenuTe
npe3 nepuoga 2015-2017 r. B Tpetupa-
HUTE BapuaHTU € 3HauyuTeNHO Mo-HUCKa
OT Tasu B PBbYHO M/ieBeHaTa KOHTposa
(durypa 1). MakcumasiHaTa pasnuka B
CTOWHOCTMTE nNpu [Barta HauuHa 3a
noaAbpXaHe Ha noyseHarta MOBBLPXHOCT
yncta OT BpefHa pacTUTESIHOCT e
oT6ensa3aHa Ha Tpuaecetus aeH — 7,4
(V1) v 8,3 (V2) nbtn. C TeuyeHue Ha
BpeMeTo TA HaMa/ifABa, HO oOcTasa
3HauuTesiHa M Ha AeBeTheceTvs [eH —
1,3 (V1) n 1,6 (V2) nbTn. OT HanpaBeHus
[OVCNepCUOHEH aHasM3 e YCTaHOBEHO, Ye
Te3n pas/MkM ca [obpe ocurypeHu Ha
Tpuaecetua [npn GD(5,0%) = 30,048;
GD(1,0%) = 49,835; GD(0,1%) = 93,196] n

The average density of weeds
during the period 2015-2017 in the
treated variants was significantly lower
compared to the manually weeded out
control (Figure 1). The maximum
difference in the rates of both ways for
maintaining the soil surface clear of
harmful vegetation was observed on the
thirtieth day — 7.4 (V1) and 8.3 (V2)
times. Over time, it dropped down, but
remained significant on the ninetieth day
too — 1.3 (V1) and 1.6 (V2) times. The
analysis of variance had shown that
these differences were well provided on
the thirtieth day [at GD(5.0%) = 30.048;
GD(1.0%) = 49.835; GD(0.1%) = 93.196]
and on the sixtieth day [at
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Fig. 1. Weed density on the average for the period 2015-2017 (pc./m?)

BucokaTa edhnkacHOCT Ha NoYBEHO
npunoxeHna TMnempk 50 Bl cpewy
efHOroAuWHUTE BWUAOBE TMJIEBE/IM B
I030BOTO BKOpeHunvwe (C W3KIyveHne
Ha CBMHMLATa) NO3BO/IABA Aa Ce Hamasu
3HaUUTENHO KOHKypeHUMsATa 3a YCcBOsBa-
He Ha BOAA, HYTPMEHTU U CBET/IMHA.
TpeTvpaHeTo Ha nfowuTe BeaHara cneg
HaboxaaHeTo Ha pe3HuumMTe, 0b6aye Boam
[0 NpsiK KOHTaKT Ha Beuye pasBuBaLiuTe
ce NbNkM C paboTHUS pas3TBOpP U WHXK-
6upaHe Ha MoKapBaHeTO — [0OKa3aHo
npes 2015 n 2016 r. 3abaBsiHe ce oTunTa
npes3 nbpBaTa AeceTAHeBKa U NocTeneH-
HO ce npeogonsea (durypa 2). B kpasi Ha
netara feceTAHeBka crnef TpeTupaHeTo
nokapBaHeTo Ha npucajeHuTe pes3Huun B
KoHTposnaTa (83,05 %) Beye e no-masko
OT TOBa BbLB BapunaHTtute c MNMnemgx 50 BI.
Pasnukute  ca  HecCblleCTBEHW U
HepokaszaHn  [GD(5,0%) = 8,107,
GD(1,0%) = 13,446; GD(0,1%) = 25,146].

The high efficacy of the soil
application of Pledge 50 WP against
annual weed species in the vine nursery
(except for common cocklebur) allowed
significantly the reduction of the
competition for water, nutrients and light
absorption. The treatment of the areas
immediately after the cuttings were
planted, however, resulted in direct
contact of the already developing buds
with the working solution and the
inhibition of the germination — proved in
2015 and 2016. The delay was recorded
during the first ten days and was
gradually overcome (Figure 2). At the end
of the fifth 10 days after treatment, the
grafted cuttings germination in the control
(83.05%) was already lower compared to
the variants treated with Pledge 50 WP.
The differences were insignificant and
unproven [GD(5.0%) = 8.107; GD(1.0%)

= 13.446; GD(0.1%) = 25.1486].
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Fig. 2. Germination of the grafted cuttings in the nursery on the average for the

period 2015-2017

ToBa yBe/IMYEHME Ha MpoueHTa

nokapasiv  pesHuunm ce  oTpasssa
NOMOXMTENIHO BbPXY A06UBa CTaH4apTHU
BKOpEeHeH! nosn. KoHTponara n

BapvaHTbT ¢ gosa 0,016 kg/da (V2) ca
NpPakTU4YECKN M3PaBHEHUN — KakTO CPeAHO
3a nepuoga (pur.3), Taka U npes
oTaenHuTe roguHu. lo-6naronpusiTHO
JelicTBEe BbpXy MpucageHnTe pesHuum
nposasgasa [Mnegpx 50 Bl posa 0,008
kg/da (V1) — npu TO3M BapuaHT npe3
uenns  nepuog  Ha  uUscnenBaHeTo
[OOGMBBT CTaHAApPTHU BKOPEHEHW /103U
npesulaBa TO3W B KOHTponara, Kato
camo 3a 2015 r. pasnukaTta cnpamo K un
V2 e pokasaHa [GD(5,0%) 7,753;
GD(1,0%) = 11,745; GD(0,1%) = 18,879]

That increase in the ratio of the
germinated cuttings affected positively
the yield of standard rooted vines. The
control and variant with a dose of 0.016
kg/da (V2) were actually equal — both on
average for the period (Figure 3) and
during the separate years. A more
favorable action on the grafted cuttings
had Pledge 50 WP at a dose of 0.008
kg/da (V1) — in this variant the yield of
standard rooted vines exceeded that in
the control during the entire period of the
study, whereas only in 2015 the
difference with K and V2 was proven
[GD(5.0%) = 7.753; GD(1.0%) = 11.745;
GD(0.1%) = 18.879]
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Fig. 3. Yield of standard rooted vines on the average for the period 2015-2017

JaHHnte  oT  GUOMETPUYHUTE
nokasarenu wmoctpupar ediekta OT
npunaraHeto Ha [lnempx 50 Bl n
pasnukute BbB Bb3AENCTBMETO HA ABETe
[03K. Jlo3uTe, nosy4yeHn oT npucageHuTe
pesHuun B TpeTupaHuTe napuenm ce
oT/IMYaBaT C Mo-rosieMun Ab/KNHA U Maca
Ha efHOroAMLWHNA 3pAN NpupacT, € Mno-
[o6pe pa3BuTa KOpeHoBa cuctema u no-
rofiaM guametbp Ha Jfietopactute ot
Te3n B pbyHO 0o6paboTBaHaTa KOHTpona
(Tabnuua 4). Aosa ot 0,008 kg/da (V1)
ocurypsisa  OonTUMasiHA  ycnoBusa  3a
ycBosiBaHe Ha OWOTUYHUTE hakTopu U
passuTMe Ha npucageHuTe pesHuuM BbB
BKOPEHW/IMLLIETO U B pes3ynTtaT Ha ToBa
NosTlyYeHnTe OT TAX J103U Ca C Ha-BUCOKM
OMOMETPUYHM  XapaKTepucTukn.  Haii-
u3paseHo e ToBa NPW [Ab/HKMHATA Ha
netopactute — 3panara 4yacT, KOATO Te
obpasyBaT B Kpad Ha Beretauuata
npesuwasa TasuW B KOHTposaTa U Tasun
npu gosa 0,016 kg/da (V2).

The biometric data illustrated the
effect of Pledge 50 WP and the
differences in the action of both doses.
The vines obtained from the grafted
cuttings in the treated variants were
distinguished by a larger length and mass
of the annual mature growth, better
developed root system and a larger
diameter of the shoots compared to the
manually treated control (Table 4). A
dose of 0.008 kg/da (V1) provided
optimal conditions for the absorption of
the biotic factors and the development of
the grafted cuttings in the nursery and as
a result the vines obtained had the
highest biometric characteristics. It was
the most pronounced for the shoot length
— the mature part they formed at the end
of the vegetation exceeded that in the
control and at the dose of 0.016 kg/da
(V2).
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Tabnuua 4. BUOMETPUYHU XapaKTePUCTUKU Ha NpUcajeHUTe BKOPEHEHU 103U
cpefHo 3a nepuoga 2015-2017 r.
Table 4. Biometric indicators of the grafted rooted vines on the average for the
period 2015-2017

[bmkuHa Ha 3psn

Maca Ha 3psn

JdvameTbp Ha BTOPO

Bpoii kopeHu / Number of roots

npupact npupact MeXayBb3nme
V |Length of the mature| Mass of the Second internode >2mm < 2mm 06y, 6poii/ Total
growth mature growth diameter number
(cm) )] (mm)
K 52,2 10,41 6,0 4,5 7,8 12,3
V1] 88,1 + 16,4 n.s. 6,5 n.s. 5,5n.s. 8,2 n.s. 13,7 n.s.
V2, 79,8 n.s. 15,61 n.s. 6,7 n.s. 5,1n.s. 8,1n.s. 13,2 n.s.

GD(5,0%) =34,894
GD(1,0%) =37,873
GD(0,1%)=108,228

GD(5,0%) =9,809

GD(1,0%)=16,268
GD(0,1%)=30,422

GD(5,0%)=1,141
GD(1,0%)=1,892

GD(0,1%)=3,538

GD(5,0%)=2,526
GD(1,0%)=4,189

GD(0,1%)=7,834

GD(5,0%)=2,178
GD(1,0%)=3,612

GD(0,1%)=6,755

GD(5,0%) =3,961
GD(1,0%) =6,659
GD(0,1%)=12,284)

Pe3ynTatute oT W3C/lefBaHETO Mo-
Ka3BaT, ue NpuUnaraHeTo Ha chIyM1OKCa3NH
B J1030BOTO BKOPEHW/ULLE MOXE fa NOAMo-
MOTHE OCUrypsIBAHETO Ha  GaronpusTeH
MWKPOKAMAT ([OKOMKOTO MOAAbpxXa Nou-
BeHaTa MOBLPXHOCT uucTa OT N/eBenu
NPOAL/KUTENHO BPeMe) 3a pasBUTUe U
YCMELIHO BKOPEHsIBaHe Ha npucajeHuTe
pesHuLn. CpaBHUTENIHO Maskata [JocTa-
TbyHa fgo3a (4 g ai. ha'), ronamata
MEePCUCTEHTHOCT 1 CMIEKTUBHOCTTA My
npaBaT NPOAYKTUTE, Cb3AaZIEHN Ha Tasu
6asa nepcnekTUBHN MPWU NPOU3BOACTBOTO
Ha /1030B NocafbyeH MaTepuan.

N3BOAN

dnymmnokcasuH, NpuIoKeH noyse-
HO, ehmKacHO KOHTPOMPA e4HOroANLLIHM-
Te, BUAOBe, YCTAHOBEHW B /1030BOTO BKO-
peHnnuule (C M3kIYeHne Ha Xanthium
strumarium).

XepomumabT MHXMbnpa nokapsaHe-
TO Ha NbIKUTE Ha NpucageHnTe pesHuum
npes3 nbpsarta AeceTAHeBKa cnef TpeTu-
paHeTo, HO Tasn peakuus ce npeoposssa
W He OKasBa HeraTMBHO B/VSHWE BbPXY
[o6uBa cTaHAapTHU BKOPEHEHMW N03MN.

MpunoxeH B posu 0,008 kg/da u
0,016 kg/da, MNnempxk 50 BIT He noTucka
pacTexHute npouecu, HO yBesmueHre Ha
npoLeHTa cTaH4apTHN BKOPEHEHW N03U U
noBvlIaBaHe Ha OWOMETPUYHWUTE UM
nokasarenu (CNpsamo J03uTe OT PbYHO
nseseHnTe napuesnu) e NocTUrHato camo
npu gosa 0,008 kg/da.

The study results showed that the
application of flumioxazin in the vine
nursery might support the favorable
microclimate (as long as it maintained the
soil surface free of weeds for a long time)
for the development and successful
rooting of the grafted cuttings. The
relatively small enough dose (4 g a.i. ha’
Y, its high persistence and selectivity
made the products created on this basis
perspective in the production of vine
propagation material.

CONCLUSIONS

Flumioxazin, applied to the soil,
effectively controlled the annual species
found in the vine nursery (except for
Xanthium strumarium).

The herbicide inhibited bud
germination of the grafted cuttings during
the first ten days post treatment, however
that response was overcome and did not
adversely affect the vyield of standard
rooted vines.

Applied at doses of 0.008 kg/da
and 0.016 kg/da, Pledge 50 WP did not
inhibit the growth processes, but an
increase in the ratio of standard rooted
vines and increase in their biometric
indicators (compared to the vines from the
manually weeded out controls) was
achieved only at a dose of 0.008 kg/da.
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