Journal of Mountain Agriculture on the Balkans, 2020, 23 (2), 240-247
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

Bb3MOXHOCTM 3a BfiaraHe Ha 61o 6pallHO OT THOTHOHEBO
ceme 3a nosiydyaBaHe Ha anabeTmnyeH xn1a6

Vinnana NlasoBa-Bopucosa'*, Mets VBaHosa?, HypeTTuH TakcuH®

1I/IHCT|/|TyT Nno Kpruobronorus n xpaHnTenHn TexHonoruu, 1407 Codumsa, Bbarapus
2I/IHCTl/lTyT Nno KOHcepBMpaHe 1 KavyecTBO Ha xpaHuTe, 4000 MNnosaus, Bunrapusa
3ArpapeH yHuBepcuTeT, 4000 MNnosams, bunrapus

Opportunities for the Use of Tobacco Flour
in Organic Flour for Diabetic Bread

lliana Lazova-Borisova'*, Petya Ivanova?, Nurettin Taxin®

YInstitute of Cryobiology and Food Technology, 1407 Sofia, Bulgaria
’Institute for Food Conservation and Quality, 4000 Plovdiv, Bulgaria
3Agricultural University, 4000 Plovdiv, Bulgaria

*E-mail: iliana_lazova@abv.bg

Original scientific paper

PE3OME

Mpy BNaraHeTo Ha Nb/IHO3bPHECTO
6MO0 pbXEHO OpalwHo ¢ pgobaBka Ha
6palwHoO OoT 6MO TIOTIOHEBO ceme (copT
OpuveHTanckn) ce nosydyaBa Xnsa6 CbC
3[paBHM NOM3K, C KOWTO ce oborartsiBa
acopTUMeHTHaTa /iucTa Ha BugoBe X156 B
cTpaHata. Llenta Ha mn3cnegBaHeTo € ga
ce npoyun PU3MKO-XUMUYHUS 1 MUHEepasl-
HUA CbCTaB Ha M3XogHUTe 6GpawHa 3a
nosyyaBaHe Ha xns6.

OT HanpaBeHOTO Mpoy4YBaHe ce
yCTaHOBW, Ye NPOTEUMHOBOTO ChAbpXaHue
B 610 NMb/IHO3BLPHECTO PHXEHO GpALLHO €
10,30 %, a Ha 610 THOTHOHEBOTO GpallHO e
23,90 %. o oTHOWeEHMEe Ha Ma3HUHUTE B
610 PBXEHOTO GpallHO (2,29%), 1 BK/IOY-
BaHETO Ha 6MO OpalHO OT THTHHEBO
ceme (35,97% mMasHUHUW) BOAW [0 HapacT-
BaHe Ha CbAbPXAHMETO Ha MasHWHU B
bpalwHeHaTa cMec. KonuuyecTtBoTO Ha
BNlakHMHW B 6MO pPBXEHOTO 6pallHo
(8,00%) 1 B 61O 6GpaLLHOTO OT THOTHOHEBO
ceme (22,10%) npaBu Tasu OpallHeHa
CMecC noAaxogsLla 3a 1snoss3saHe 3a xn1s6

SUMMARY

The introduction of whole grain rye
flour with the addition of organic tobacco
seed flour (Oriental variety) yields bread
with health benefits, which enriches the
range of bread types in the country.

The purpose of the study is to study the
physicochemical and mineral composition
of the original flours for bread production.

The study found that the protein
content of organic whole grain rye flour
was 10.30% and that of organic tobacco
flour was 23.90%. In terms of fat in
organic rye flour (2.29%), and the
inclusion of organic flour from tobacco
seed (35.97% fat) leads to an increase in
the fat content of the flour mixture.

The amount of fiber in organic rye flour
(8.00%) and in organic flour from tobacco
seed (22.10%) makes this flour mixture
suitable for use for bread with health
benefits. The energy value of organic
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CbC 3apaBHM nonsu. EHepruiiHaTa cTON-
HOCT Ha OMO Mb/IHO3BPHECTOTO PBXEHO
6pawHo e 400 kcal/100 g npoaykT, a Ha
610 6pallHOTO OT THOTIOHEBO ceme e 500
kcal/100 g npoaykT.

Mo oTHolweHue Ha Fe B 61O Gpawl-
HOTO OT pbX, To e 35,2 mg/kg, npu 6mo
6palHOTO OT THOTIOHEBO ceme e 142
mg/kg. Mpu Mg ce HabnwoaBaT ChLUECT-
BEHW pa3Nnuuns nNpu 1M3nosi3aBaHuTe Gpatu-
Ha: pbXxeHoTo 1127 mg/kg, a npu THOTHO-
HeBoTO 3843 mg/kg.

BpawHeHaTa cmec e 6orata Ha Fe
n Mg, ¢ 4obpu xnebonekapHu CBOCTBA U
e noaxogsduia 3a nosydyaBaHe Ha X6,
npegHasHaveH 3a xopa, CbC cneumguyHn
3[paBOC/IOBHN HYXAN — BOMHU OT gnabeT
TMN 2, XOpa akTUBHO CNOPTYBALLM, KaKTo 1
C npodomnakTuyHa uen.

KntouoBn pgymu: 610 GpallHo,
TIOTIOHEBO CEME, AnabeT Tun 2

YBO/,

MpoyyBaHua OT nocnegHuTe roau-
HM ca MokKasasv, 4Ye ANETUYHUTE BIak-
HWHW Ca OCHOBHUAT KOMMOHEHT Ha 3bpHe-
HUTE XpaHW, KOWTO MMa 3awuTHU PyHK-
uun. MbIHO3BLPHECTUTE XpaHU ca M3TOM-
HUUM M Ha PUTOECTOpPreHu, (IeHONHN
CbeaMHEeHUs!, aHTUOKCUAAHTKN, (PMTUHOBA
KncenuHa n cteponun (Zajac et al., 2019).

ToBa npegnonara paspaboTBaHe
Ha KOHKPETHW TEXHON0rUM 3a Tesn BUAO-
Be xns6. Ha gnabetnunte ce npenopbu-
Ba X156 C MOBMIEHO CbAbpXaHue Ha
BI@KHVHMW U HUCKO CbAbPXaHne Ha NecHo
YCBOSIEMW BBLINEXMApaTn, KOeTo ce noc-
TMra 4pes Mu3nosi3BaHeTo Ha Mb/IHO3bP-
HecTn OpawHa 3a Mo/ydyaBaHeTo WM.
MogxoabT KbM TbPCEHE Ha Hali-ycnel-
HUTE hopMy/in 3a TO3U X156 e NocTurHaT
ypes noBuWABAHE CbAbpPXaHMETO Ha
6eNTbUMHN 3a CMeTKa Ha Bbraexugpar-
Hata KoMnoHeHTa. [pOM3BOACTBOTO Ha
XN6 € OyHKUMOHa/IHM CbCTaBKKW, KaTo
pasTBOPMMMN U HEPA3TBOPMMM BAKHUHW,
[B-rntokaHn, HeHacUTEeHW MacCTHWU Kucenu-
HW, MWHEpP&IM W BUTAMUHU MOXe Ja
urpae nosioXuTesIHa possi BbpXy 34paBse-
TO Ha MacoBWs KOHCymaToOp, ako Te3u

whole grain rye flour is 400 kcal/100 g
product, and that of tobacco seed bio flour
is 500 kcal/100 g product.

With regard to Fe in organic flour,
rye flour is 35.2 mg/kg, in organic flour
from tobacco seed is 142 mg/kg. Mg
shows significant differences in the flours
used: rye 1127 mg/kg, and tobacco 3843
mg/kg.

The flour mixture is rich in Fe and
Mg, with good baking properties and is
suitable for the production of bread
intended for people with specific health
needs - patients with type 2 diabetes,
people actively sports, and for
prophylactic purposes.

Key words: organic flour, tobacco
seed, type 2 diabetes

INTRODUCTION

Studies in recent years have shown
that dietary fiber is the main component of
cereals that has protective functions.

Whole grains are also sources of
phytoestrogens, phenolic compounds,
antioxidants, phytic acid and sterols

(Zajac et al., 2019).

This implies the development of
specific technologies for these types of
bread. Diabetics are recommended bread
with high fiber content and a low content
of easily digestible carbohydrates, which
is achieved through the use of wholemeal
flour to obtain them.

The approach to finding the most
successful formulas for this bread is
achieved by increasing the protein content
at the expense of the carbohydrate
component. The production of bread with
functional ingredients such as soluble and
insoluble fiber, B-glucans, unsaturated
fatty acids, minerals and vitamins can play
a positive role in the health of the mass
consumer if these foods are produced
with the required quality and at an
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XpaHu ca npou3BefeHn ¢ HeobXxoAumMoTO
KauyecTBO M Ha AoCcTbMNHA LUeHa (Krachanova,
2000; Asp Nils-G et al., 1983). CbBpe-
MEHHUTE CTaTUCTUYECKN WU3CneaBaHus
JokasBaT HenpekbCcHATO nNoBMLIABaHe
yecToTaTa Ha 3aT/1bCTABaHeETO, AnabeTa,
OHOKOJIOTUYHUTE U  CbPAEYHO-CbAOBUTE
3abonsBaHns. ToBa Hanara npou3BoA-
CTBOTO Ha 34paBOC/IOBHU XpaHu, KOUTO
UMaT npeBaHTUBEH edIeKT BbPXY Tesn
3abonaBaHus (Antonova et al., 2003).

Xna6bT, XapakTepusnpaH KaTto BUCO-
KOBGENTbYEH TuM ,AMabeTuyeH” N BUCOKO-
€eHeprueH, ce oT/iIM4yaBa C 060raTeHo Cbabp-
XaHue Ha 610/I0TMYHO aKTUBHU CyBCTaHuun:
B-rniokaHn, omera-6 MacCTHU KUCE/NHMU,
MUKPO- W MaKpOesieMeHTW, KaTo Kasuii,
KaslUMiA, MaHraH, Xensso, mem, LUMHK, CeseH,
mMarHesuii n BuTammnHm ot rpyna B (Correddu
et al., 2015; Souza et al., 2018).

MATEPWNAN N METO4WA
> OpraHonenTuyHa  oueHka  Ha
U3XO[HUTE CYPOBUHW - BbHLUIEH BUA,
UBST, BKyC, apomaT (B4C15612-83).
> OnpefenaHe CbAbpXaHWETO Ha
obuw, 6entbk - meton Ha Kenpan (BAC
13490-76)
> EkcTpakuumaTa Ha o6wm nunuam B
6pawHaTa e M3BbPLIEHA N0 MeToda Ha
Bligh & Dyer, kaTo MeTWU/10BUTE eCTepn Ha
MacTHuUTe knucenuHn /FAME/ ce aHannsu-
pat ¢ nomowiTa Ha rasoB xpomartorpad
Shimadzu-2010 (Kyoto, Japan), cHabaeH
C NamMbyHO-NOHM3AUNOHEH [OETEeKTOp U
aBTOMaTNYHa NHXEKLMOHHA CUCTEMA.

> OnpefenaHe CbabpXaHWETO Ha
Ma3HuHK - anapart ,Soxtec” (BAC 1671-89).
> OnpefenaHe CcbabpXaHMETO Ha
o6uwa nenen (bAC ISO 2171:1999).

> OnpefensaHe CcbabpXaHMETO Ha
BnakHmHu (BAC 1SO 5498:1999).

> EHepruiiHa cToliHocT Ha 100g

6pawHo kJ/ kcall - wn3uncnasaHe Ha
6a3arta Ha XMMWUYHUWA CbCTaB

> Makpo- M MuKpoesnemeHTuTe ca
onpegesieHn Cc rnomowra Ha ATOMHO-
eMucnoHeH dhotomeTbp ICP-MS "Agilent”
8900.

> KbM OCHOBHOTO 6MO pPBXEHO
6pawHo ca pobaeBeHn 5 % OpalwHO OT

affordable price (Krachanova, 2000; Asp
Nils-G et al., 1983).

Modern statistical studies show a steady
increase in the incidence of obesity,
diabetes, cancer and cardiovascular
disease. This necessitates the production
of healthy foods that have a preventive
effect on these diseases (Antonova et al,
2003).

Bread, characterized as a high-
protein type "diabetic" and high-energy, is
rich in biologically active substances: (-
glucans, omega-6 fatty acids, micro- and
macronutrients such as potassium,
calcium, manganese, iron, copper, zinc,
selenium, magnesium and B vitamins
(Correddu et al, 2015; Souza et al, 2018).

MATERIAL AND METHODS
> Organoleptic evaluation of the raw
materials - appearance, color, taste,
aroma (BDS15612-83).
> Determination of total protein
content - Keldal's method (BDS 13490-76)
> The extraction of total lipids in
flours was performed by the method of
Bligh & Dyer, as the methyl esters of fatty
acids /FAME/ were analyzed using a gas
chromatograph Shimadzu-2010 (Kyoto,
Japan), equipped with a flame ionization

detector and an automatic injection
system.

> Determination of fat content -
Soxtec device (BDS 1671-89).

> Determination of total ash
content (BDS ISO 2171: 1999).

> Determination of fiber content
(BDS ISO 5498: 1999).

> Energy value per 100g flour kJ /
kcal / - calculation based on chemical
composition

> The macro- and microelements

are determined using the Atomic Emission
Photometer ICP-MS “Agilent” 8900.

> 5% organic tobacco flour is
added to the basic organic rye flour. The
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610 THOTIOHEBO ceme. EHepruiiHaTa cToi-
HOCT Bapupa B 3aBUCMMOCT OT U3XO4HUTE
6patuHa ot 400 go 500 kcal/100 g 6patuHo.

PE3YJITATU N OBCBXXOAHE
O1 Tabnuua 1 e BuAHO, 4e 6MO
TIOTIOHEBOTO GpallHO € C BWCOKO Cbabp-
XaHve Ha npoTtenHn (23,9%), MasHWHU
(35,9%), BnakHuHmM (22,1%) 1 MUHepanHu
BewlecTBa (3,6%). be3a3oTHUTE eKCcTpakT-
HW BeLlecTBa Ca B HUCKM KOHUEHTpauuu

(80 7,7%).

energy value varies depending on the
starting flours from 400 to 500 kcal/100 g
of product.

RESULTS AND DISCUSSION
Table 1 shows that organic tobacco
flour is high in protein (23.9%), fat
(35.9%), fiber (22.1%) and minerals
(3.6%). Nitrogen-free extracts are in low
concentrations (up to 7.7%).

Tabnumuya 1. PM3MKOXMMNYEH CbCTaB Ha 61O TIOTHOHEBO GpaLLHO
Table 1. Physicochemical composition of organic tobacco flour

Mokasartenu / Indicators 9/100g npoaykT / product

Bnara / Moisture,% 6,8

Cypos npoTeunH / Crude protein,% 23,9
Cyposu ma3HuHK / Crude fat,% 35,9
CypoBu BnakHuHu / Crude fiber,% 22,1
BEB / Carbohydrates,% 7,7

Menen / Ash,% 3,60
EHepruiiHa ctoiiHocT / Energy value, (kcal/100 g npogykT / product) 500,4

EHepruiiHa CTOMHOCT Mpu THOTHOHE-
BoTo ceme (500,4 kcal/100 g) e Bucoka u
TO € NOAXOAALL0 3a BfiaraHe B Npous-
BOACTBO Ha X116 1 XNebHu nsgenus.

The energy value of tobacco seeds
(500.4 kcal/100 g) is high and it is suitable
for use in the production of bread and
bakery products.

Tabnuua 2. CbabpXxaHue Ha OWMOMOTMYHO akKTUBHW BelwecTBa B Macnarta u
cemeHarta OT TIOTIOH (copT OpueHTasICKu)

Table 2. Content of biologically active substances in tobacco oils and seeds
(Oriental variety)

KomnoHeHTn / Components CroiHocTu / Value

1. unngw / Lipids -

- HacuTeHu, g/100g ma3HnHa - saturated, g/100g fat 15,54
- HeHacuTeHu, g/100g ma3HuHa - unsaturated, g/100g fat 84,16
- 2w-3, g/100g ma3HmMHa - Zw-3, g/100g fat 0,64
- 2w-6, g/100g Ma3HuHa- 2w-3, g/100g fat 71,11
- W-6/w-3 1111
2. HeocanyHsiemu BelecTtsa (HEO) / Non-soapy substances (NSS) -

- B Macnorto / in butter, % 3,4
- B cemeHarta/ in seeds, % 1,3
3. Cteponu / Sterols -
-BHEO/in NSS, % 22,0
- B Macnoto / in butter, % 0,8
- B cemeHara/ in seeds, % 0,3
4. Tokodpeponu / Tocopherols -

- B Macnorto / in butter, mg/kg 241,2
- B cemeHarta / in seeds, mg/kg 85,6

OT Tabnvua 2 ce BWUXAa, L|e]
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HeHacuTeHuTe UMMM B THOTIOHEBOTO
6pallHO ca BbB BUCOKA KOHLEHTpauus
(84,16 %), kakTO 1 ZW-6, g/100g Ma3HNHA
(71,11%). HeycanyHsiemute BellecTBa B
mMacnoTto (3,4 %) ca noseye CpaBHEHU C
Te3n B cemeHara (1,3 %). Mo oTHowWweHne
Ha KO/IM4eCcTBOTO Ha CTeposinTe B TIOTIOHA
(copT OpuvieHTasICKM) TO € Hali-BUCOKO B
HeycanyHsemuTe BellectBa (22,0 %).
TokotheponuTe B MacsioTo ca 2,82 nbTu
rnoBeye CpaBHEHW C Te3n B cemeHaTa
(241,2 mg/kg pecn. 85,6 mg/kg).

lipids in tobacco flour are in high
concentration (84.16%), as well as Zw-6,
g/100g fat  (71.11%). Non-soapy
substances in oil (3.4%) are more
compared to those in seeds (1.3%). In
terms of the amount of sterols in tobacco
(Oriental variety), it is highest in
unsaponifiable matter (22.0%). The
tocopherols in the oil are 2.82 times more
than in the seeds (241.2 mg/kg and 85.6
mg/kg, respectively).

Tabnuuya 3. MaCTHOKMCENIMHEH CbCTaB Ha THOTIOHEBO 6paluHo (g/100g MasHMHA)
Table 3. Fatty acid composition of tobacco flour (g / 100g fat)

SFA " obaceo flour
C-12:0 0,60
C-14:0 0,60
C-16:0 10,21
C-17:0 0,23
C-18.0 3,18
iso 0,72
MUEA THOTHOHEBO GpallHO
tobacco flour
C-16:1n7 0,26
C-18:1t9 0,00
C-18:1t11 0,00
C-18:1c9 11,43
C-18:1c11 0,72
PUEA TIOTHOHEBO GpallHO
tobacco flour
C-18:2c9,12 70,86
gC-18:3 0,06
aC-18:3 0,64
C-20:5n3 0,00
C-22:2 0,25
C-22:6n3 0,00

Ha Tabnuua 3 e nokasaH MacTHO-
KUCENIMHHUAT CbCTaB Ha TIOTIOHEBO Gpall-
HO. JIunceBaT KbCOBEPWXHUTE MacTHU Ku-
CeNMHY NpY TIOTIOH copT OpueHTaNCKu.
Mo oTHOWweHMe Ha SFA OCHOBHM npefacTa-
BUTEIN Cca nNaaMUTMHOBATa KMCEeNuHa
(C-16:0 - 10,21%), cteapuHoBata (C-18:0 -
3,18%) 1 pa3sk/ioHeHuUTe KucenuHu (iso -
0,72%).

Mo oTHoweHne Ha MUFA npepcTa-
BUTE/N Ca NaJIMATOOJIEMHOBA KMCENUHA

Table 3 shows the fatty acid
composition of tobacco flour. There are no
short-chain fatty acids in Oriental tobacco.
Regarding SFA, the main representatives
are palmitic acid (C-16: 0 -10.21%),
stearic acid (C-18: 0 - 3.18%) and
branched acid (iso - 0.72%).

Regarding MUFA representatives
are palmitoleic acid (C-16: 1n7) -0.26%
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(C-16:1n7)-0,26% wn oneunHoBata (C-
18:1c9) - 11,43%, (C-18:1cll) - 0,72%.
Mo oTHoweHne Ha PUFA npegctasutenu
ca nMHosnoBaTa kncenuHa (w-6) - (C-18:2
€9,12) - 70,86% 1 a-nnHoNeHoBa- (w-3) -
(aC-18:3) - 0,64% n C-22:2 - 0,25%.

and oleic (C-18: 1c9) - 11.43%, (C-18:
1cll) - 0.72%. Regarding RUFA
representatives are linoleic acid (w-6) -
(C-18: 2 ¢9,12) - 70,86% and a-linolenic-
(w-3) - (aC-18: 3) - 0, 64% and C-22: 2 -
0.25%.

Tabnumua 4.PM3MKOXMMNYEH CbCTaB Ha M3cneaBaHnTe 6pallHa
Table 4. Physicochemical composition of the studied flours

EHepruiiHa cToiiHOCT

0, 0, 0,
BUA 6paluHo G, o | AL B0 || ClEby BEB, % Menen,% | (kcal/100g npoaykT)
Crude | Crude | Crude
type of flour rotein% fat% | fiber % Carbohydrates,% | Ash, % Energy value
P ' ' ’ (kcal/100g product)
f}};"‘e”o 10,30 | 229 | 8,00 78,23 1,18 399,9
R};)ﬁ::gggg;meso 11,18 2.25 8,71 74,88 2,98 390,7

Ha Ta6bnvua 4 e nokasaH hM3nKO-
XMMWUYHMA CbCTaB Ha u3cnefBaHuTe
6pawHa (%).

Mpu pobaBsHeTO Ha 6pallHo OT
TIOTIOHEBO CEME KbM PBXEHOTO Ce
HabnwgaBa HapacTBaHe Ha NpoOTEeuHa
(11,18%). Mo oOTHOWeEHME Ha MPOLEHT-
HOTO CbAbpXaHWEe Ha MasHUHU npu
[ob6aBAHETO Ha OpallHO OT THTHOHEBO
ceMe KbM PBXEHOTO He ce Habnwgasa
cblyecTBeHa pasnvka (2,25%).

Mpu wm3uncnasaHe Ha BEB wu
EHepruiiHa ctonHocT (kcal/100 g) He ce
HabnwgaBaT  CbLIECTBEHWM  pasnuuns
Mexay oTAesIHMTe BUAOBE GpallHa.

Tabnuua 5. BnuaHMe Ha opraHn4yHM4YHaTa MuUHepasiHa pgobaBka
MaKpOe/IEMEHTHUSI CbCTaB Ha GpallHaTa

Table 4 shows the physicochemical
composition of the tested flours (%).

An increase in protein (11.18%)
was observed with the addition of tobacco
seed flour to rye. Regarding the
percentage of fat in the addition of
tobacco seed flour to rye, no significant
difference was observed (2.25%).

When calculating BEV and Energy
value (kcal/l100 g) no significant
differences are observed between the
different types of flour.

BbPXY

Table 5. Influence of organic mineral additive on the macronutrient composition

of the flours

BuA 6paHo / type of flour € P A K Mg S
mg/kg g/kg g/kg g/kg g/kg g/kg
pbXxeHo / rye 90,57 2,45 8,31 4,12 0,71 1,25
pPbXEeHO+TIOTIOHEBO / rye+tobacco 107,37 2,56 8,15 4,19 0,80 1,29

Ot Tabnuua 5 e BUAHO,Ye pbXxe-
HOTO 6pawHo (90,57 mg/kg) oTcTbMNBaA NO
cbabpkaHne Ha Ca npeg  pPbXeHOo-
THOTIOHeBOTO (107,37 mg/kg). Mo oTHoLe-
HMe Ha OocCTaHa/nuMTe MakpoenemeHtn P,
Na, K, Mg n S B pbXeHOTO GpallHO 1
OpallHOTO OT THOTIOHEBM CEMEHa W
Mb/IHO3bPHECTA PbX He ce Habnwgasart
CbLLECTBEHN pa3nyus.

Table 5 shows that rye flour (90.57
mg/kg) is inferior in Ca content to rye-
tobacco (107.37 mg/kg).

With regard to the other macronutrients P,
Na, K, Mg and S, no significant
differences were observed in rye flour and
tobacco seed flour and wholemeal rye.
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Tabnuuya 6.

BnvaHue Ha OopraHM4YHM4YHaTa MWHEpPasiHa ,D,O6aBKa BbpPXYy
MNKpPOEeIeEMEHTHNA CbCTaB Ha 6paLIJHaTa

Table 6. Influence of organic mineral additive on the microelement composition

of the flours

BUA 6pallHo Cu Zn Mn Fe Co Se |

type of flour mg/kg mg/kg mg/kg mg/kg pg/kg pg/kg pg/kg
pbXeHo / rye 3,02 20,88 37,93 50,27 39,14 40,00 72,00
PEXEHOTTIOTIOHEBO 3.28 21,51 3846 | 2819 | 41,84 | 3800 | 68,00
rye+tobacco

OT Tabnuuya 6 ce BMXAa, 4Ye Cb-
ObpXaHneTo Ha Fe B OMO pPBXEHOTO
6pawHo (50,27 mg/kg) e CbC CbLECTBEHN
pasnuumMa OT ToBa C pAobaBka Ha 6uo
TIOTHOHEBO 6pallHo (28,19 mg/kg), KbaeTo
CbAbPXaHNETO HaMmansBa 2 MbTu.

Mpn mukpoenemeHtute Cu, Zn, Co,
Se, |  Mn He ce HabnwaBaT CbLECT-
BEHU pa3NNuMsa B KOHLIEHTpauuuTe npwu
PBXEHOTO 6pallHO U PBXEHO-THOTHHEBOTO
6paluHoTO.

BAnsHneTo Ha opraHuyHata MuHe-
panHa no6aska (TIOTIOHEBO CEME) BbpXY
HMBaTa Ha HSKOW TOKCMYHM €/IEMEHTU B
6palwHaTa e nokasaHo B Tabnuua 7.

Table 6 shows that the content of
Fe in organic rye flour (50.27 mg/kg) is
significantly different from that with the
addition of organic tobacco flour (28.19
mg/kg), where the content decreases 2
times.

For the microelements Cu, Zn, Co,
Se, | and Mn no significant differences in
the concentrations of rye flour and rye-
tobacco flour were observed.

The effect of the organic mineral
additive (tobacco seed) on the levels of
some toxic elements in the flour is shown
in Table 7.

Tabnuua 7. BinsHne Ha opraHMyHaTa MuHepasiHa nob6aBka (TIOTIOHEBO CeME)
BbpPXY HMBaTa Ha HAKON TOKCUYHU eNleMeHTu B bpaluHaTta

Table 7. Influence of the organic mineral supplement (tobacco seed) on the
levels of some toxic elements in the flours

BUA 6pallHo Al Cr Ni Mo Cd Sn Pb

type of flour mg/kg mg/kg mg/kg mg/kg pg/kg pg/kg pg/kg
pbXeHo / rye 6,78 0,104 0,189 0,29 9,45 56,22 122,43
PEXEHOTTIOTIOHEBO 6,11 0,121 0,210 031 1621 | 19,93 | 6551
rye+tobacco

Mo oTHoweHne Ha Cd B pbXeHO-
TOTIOTIOHEBOTO OpallHo ce Habnwgasa
HapacTBaHe HMBOTO (16,21 pg/kg) ¢ 1,5 nb-
TW, CPABHEHO C HMBATA B PHXEHOTO 6pallHo
(9,45 pg/kg), kOETO Ce Ab/MKM HA MUHepa-
HVS CbCTaB Ha 3bPHEHUTE KyNTypu 1 Noysa-
Ta, Tbil KATO pa3IMUHUTE KYNTYpU akymMy/u-
paT pasfMyHO KONMYECTBO OT TOKCUYHUTE
enemMeHTH.

Mo oTHoWweHue Ha Pb B pbXeHoTo-
TIOTIOHEBOTO OpallHoO ce Hab6nmogasa
HamasnisBaHe HMBOTO (65,51 pg /kg) ¢ 1,5
NMbTW, CPABHEHO C HMBaTa B PBLXEHOTO
6pawHo (122,43 ug /kg).

Sn B PbXEHOTO-TIOTHOHEBOTO 6Gpatu-
HO Hamansiea HMBOTO cu 3 nbTu (19,93

With regard to Cd in rye-tobacco
flour, the level (16.21 ug/kg) increased 1.5
times compared to the levels in rye flour
(9.45 pg/kg), which is due to the mineral
composition of cereals and soil, as
different crops accumulate different
amounts of toxic elements.

With regard to Pb in rye-tobacco
flour, the level (65.51 pg/kg) decreased by
1.5 times compared to the levels in rye
flour (122.43 pg/kg).

With regard to Sn in rye-tobacco
flour there is a decrease in the level
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ug/kg), CpaBHEHO C HMBATa B PLXEHOTO
6pawwHo (56,22 ug/kg).

n3BOAMN

YCTaHOBEHNTE KPUTMYHU HMBA Ha
Zn, Se n | B m3xogHuTe 6paliHa Hanara
BK/1HOYBAHETO UM KaTo HeopraHuyHu fobas-
KA KbM OCHOBHUTE peLenTypHu hopmynu.
MoAxoAbT KbM TbPCEHE Ha Hali-ycnelHuTe
doopmynin 3a TO3n xns6 Tpa6Ba ga 6bAE
ypes3 nosuLIaBaHe CbAbpXaHueto Ha 6en-
TbUMHM 3a CMeTKa Ha BbraexugparHara
KOMMOHEHTA.

BkilouBaHeTo Ha 6MO Mb/IHO3bPHEC-
TO TIOTIOHEBO 6pallHO KbM 6MO Mb/HO3BLP-
HECTO PbXEeHO, BOAM A0 YyBennyaBaHe Ha
CbAbPXaHWETO Ha Ma3HWUHW,BNAaKHUHW, NPO-
TEUHW, NENEeSIHOTO CbAbpXaHue, KakTo u
eHepruiiHaTa CTOMHOCT 3a CMeTka Ha
BbraexuaparHaTa KOMMOHEHTa, KOeTo ru
onpefens kato 34paBOC/OBHU W MOJE3HM
3a YOBELLKMSA OpraHU3bM.

(19.93 pg/kg) by 3 times compared to the
levels in rye flour (56.22 pg/kg).

CONCLUSIONS

The established critical levels of Zn,
Se and | in the starting flours require their
inclusion as inorganic additives to the
basic recipe formulas. The approach to
finding the most successful formulas for
this bread should be by increasing the
protein content at the expense of the
carbohydrate component.

The inclusion of organic whole
grain tobacco flour to organic whole grain
rye leads to an increase in fat, fiber,
protein, ash content and energy value at
the expense of the carbohydrate
component, which defines them as
healthy and useful for the human body.
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PE3OME

Llenta Ha HacToALWOTO Npoy4yBaHe
e [a ce ycTaHOBU edekTa Ha SIMCTHOTO
TOpPEeHe BbPXY HAKOU (DU3MONOTNYHW MO-
KasaTesnu, KakTo 1 Bbpxy [obmsa Ha LBAT,
€TepuyHo Macsio U HEeroBoTO KayecTBO
npu nasaHayna — nbpsa M BTOpa rognHa
Ha oTrnexaaHe. BaxHo OT npakTeuvecka u
Hay4yHO-NpUIOXHA rNefiHa Toyka e Janm
NINCTHOTO TpeTupaHe Ha flaBafHynata 6u
oKasano BAUSHME BbPXY (PU3NOMOTMYHK-
Te, KO/IMYECTBEHUTE U Ka4yecTBeHUTe i
napameTpu. M3nonssaHuTe NpoAyKTU ca
KOMOMHaUMs OT pas/vyHM  Makpo- W
MUKpoenemeHTn. 3a uenta 6e 3a/10XeH
NPOV3BOACTBEH MOJICKA ONUT B ArpapeH
YHusepcuteT NnoBaMB C naBaHayna copt
KO6uneiHa. ONUTBLT Ma YeTUPU BapuaH-
Ta C rofleMnHa Ha onuTHata napuena ot
500 m? (Tp¥ NUCTHU NpoAayKTa + HeTpeTu-
paHa KoHTpona). lNosyyeHuTe pesynTtatu
nokassar, Ye HAKOM OT U3NUTBAHUTE JINCT-
HMW TOpOBE OKa3BaT 3HauuTesneH eduekTt
BbpXY PU3NOMOTMUYHUTE U KAYECTBEHU NO-
KasaTesnu, KakTo 1 Bbpxy [o6vBa Ha LBAT
N eTepMYHO Mac/o Npu nasaHaynarta.

Key words: naBaHfayna, TopeHe Ha
naBaHAyna, eTepuyHO Mac/ieHn KynTypu

SUMMARY

The aim of the present study was to
determine the effect of foliar fertilization
on some physiological indicators, as well
as on the yield of flowers, essential oil and
its quality in lavender during the first and
second year of cultivation. It is important
from a practical and scientific-and-applied
point of view to establish whether the
foliar treatment of lavender would have an
impact on its physiological, quantitative
and qualitative characteristics. The products
used for treatment are a combination of
various macro- and trace elements. For
that purpose, a field production trial was
carried out at the Agricultural University of
Plovdiv with lavender, Jubilee -cultivar.
The experiment was performed in four
variants with the size of the experimental
plot of 500 m? (three foliar-applied
products + an untreated control). The
results obtained show that some of the
tested foliar fertilizers had a significant
effect on the physiological and quality
characteristics, as well as on flower and
essential oil yield of lavender.

Key words: lavender,
fertilization, essential oil crops

lavender
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yBO/[,

NasaHpgynata (Lavandula angustifolia
Mill.) e egHa OT Hali-LLMPOKO OTrNEeXAaHU-
Te eTepM4yHO Mac/ieHn KynTypu B cBeTa.
OCHOBHM MpPOU3BOAUTENMN Ca CTpaHn B
EBpona, banskua N3Tok, A3ua n CesepHa
Adbpuka. Mo-ronsamaTa YacT OT NPOU3BOA-
CTBOTO Ha flaBaHAyna e cbCcpefoTo4eHa B
Bvarapya n ®paHums, HO ApPYrn CTpaHu
Kato Mapoko, 6uBwa Horocnasus, YHra-
pusa, Utanua, Pycua, VicnaHusa, PymbHUA,
YKpaiiHa 1 Typums cbLy0 Ca BMCOKOKaYvec-
TBeHW. PoabT Lavandula npuHagnexu
KbM cemeiicTBO Lamiaceae n BkIo4Ba
oKono 39 BMAa, HO Haili-BaXHUTe BMAOBE
ca naesaHpaynata (Lavandula angustifolia
Mill.), NasaHgyna (Lavandula intermedia
Emeric.) w© wwunoeata  naBaHAyna
(Lavandula spica L.) (Kara and Baidar,
2013). NaBaHpynata (Lavandula
angustifolia Mill.) e mMHororoguwHo n ce
oTrniexga B MHOTO €BPOMENCKN CTpaHu.
NlaBaHgynaTa mMoxe ycnewHo ga pacte B
MOJICKNTE KIUMATWYHM YC/I0BUS,, HO Npes3
3umarta 6e3 CHeXHa MNOKpPUBKa MOXe Aa
CTpaga OT Texku cTygose. JlaBaHAypOBU-
Te uBeTa (Lavandulae flos) ca cypoBuHa-
Ta, KOATO CbAbpXa eTepMyYHOTO Macno
(3%) w nuHanoon, repaHnosn, UUMeEHa,
KamheH, NUHEH, KymapuH, KaTo OCHOBHU
KOMMOHEHTN Ha Mac/oTo, HO CbabPXaT U
heHoNHN kucenuHn (12%) donasoHouau m
TaHuHu (Robu et al., 2011). Cnopep
Nartowska (2012) naBaHAynosuTte LBeTS
CbAbpXaT €TEPUYHO Macsio U HEroBuTe
KOMMOHEHTU: NuHanun auetat (40%), nu-
Hanoon (30%), NMMoHeH, P-ouumeH, 1,8-
uMHeon, kamdop, a-TepnuHeosn, 6opHeon,
HO CblLLO Taka PEHONHWN KucenuHu (pos-
MapuvHOBa KUCenuHa), ypcosioBa Kucesnu-
Ha, KymapuHu (ym6enmdepoH, XepHuapuH)
onaBoHOMAM U CTeposn. JlaBaHAyN0BOTO
macno (Lavandulae aetheroleum) e nsBect-
HO CbC CBOUTE aHTMGaKTepuasiHu, NpoTu-
BOrbOMYHM, KapMWHATMBHK, aHTudnarty-
NEHTHW, aHTUXO/INYHW, CefaTVBHN U aHTU-
penpecuBHn  pgelicteua  (Sabara and
Kunicka-Styczynska, 2009). Macnoto ot
naBaHfyna ce v3nonssa BbB uTOoTEpa-
nuaTa 3a obnekyaBaHe Ha Kawnuua,

INTRODUCTION

Lavender (Lavandula angustifolia
Mill.) is one of the most widely grown
essential oil crops in the world. The major
producers are countries in Europe, the
Near East, Asia and North Africa.
Lavender production is concentrated
mainly in Bulgaria and France, but the
products of other countries such as
Morocco, the former Yugoslavia, Hungary,
Italy, Russia, Spain, Romania, Ukraine
and Turkey are also of high quality.
Lavandula genus belongs to the family

Lamiaceae and includes about 39
species, the most important being
Lavandula angustifolia Mill.,, Lavandula

intermedia Emeric. and Lavandula spica
L. (Kara and Baidar, 2013). Lavandula
angustifolia Mill. is a perennial species
grown in many European countries.
Lavender can successfully grow under
field climatic conditions, but in winters
without snow cover the crop can suffer
from severe frosts. Lavender flowers
(Lavandulae flos) are the raw material that

contains the essential oil (3%) and
linalool, geraniol, cymene, camphene,
pinene, coumarin as the main oil
components.

Additionally, they also contain phenolic
acids (12%) flavonoids and tannins (Robu
et al, 2011). According to Nartowska
(2012) lavender flowers contain essential
oil and its components: linalyl acetate
(40%), linalool (30%), lymonen, p-ocimene,
1,8-cineole, camphor, a-terpineol, borneol,
but also phenolic acids (rosmarinic acid),
ursolic acid, coumarins (umbelliferone,
herniarin), flavonoids and sterols.

Lavender oil (Lavandulae aetheroleum) is
known for its antibacterial, antifungal,
carminative,  antiflatulence,  antiholic,
sedative and antidepressive properties
(Sabara and Kunicka-Styczynska, 2009).

Lavender oil is used in phytomedicine to
relieve cough, neuralgia, insomnia, as
well as for baths and compresses
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HeBpasrus, 6e3cbHUe, HO CbLLO Taka 1 3a
6aHsA 1 komnpec (Ghelardini et al. 1999,
Cavanagh and Wilkinson 2002, Hritcu et
al. 2012). CyweHunTe UBETA ca LWMPOKO U3-
Nnon3BaHW B KO3METUYHATA MPOMULLIEHOCT
KaTo apoMaTusMpalla CbCTaBka B canyHu,
napcgoMmn nopagn apomarta cu U buxa
MOrM Aa ce M3MNoN3BaTt U Kato CpencTBo
NpoTUB Hacekomu. ETepnyHOTO macno ot
naBaHayna ce u3noni3Ba LUMPOKO B apoma-
TepanuaTa KaTo XONUCTUYEH pefiakcaHT,
AHTUOKCUAAHT W aHTUMWKPOGHO CpeacTBo
(Sabara and Kunicka-Styczynska, 2009).

KayecTBEHUAT 1 KONMYECTBEH CbC-
TaB Ha eTepuUYyHOTO Macsno OT nasaHgyna
€ pasNMyeH 1 3aBuUCK OT FeHOTUM, MACTO
Ha oTriexgaHe, KIMMaTUYHN YCOBUS,
pasmHoXaBaHe 1 MoponorMyHn ocobe-
HOCTW. HanpaBeHuTe npoyyBaHusi obadve
Mo OTHOLLIEHWE Ha edieKkTa Ha BHECEHUTe
XpaHUTe/THM BELLECTBA BbpXYy A06MBUTE 1
KayecTBOTO Mpu Ta3u KynTypa ca gocrta
OCKbJHW KakTO y Hac, Taka U B CBETOBEH
Mawlab. MpunaraHeTo Ha TOPOBE 1 NOMTb-
LWaHeTo 1 HaTpynBaHEeTO Ha MUHepanu ca
€/lH1 OT Hai-BakHUTE hakTopu, KOUTO Mo-
BMWaBar fobuea ¥ NpPoAyKTMBHOCTTa Ha
pacTteHusTa (Almeida et al., 2015). MNMpowus-
BOJCTBOTO Ha €TePUYHO Macs/io B apoMaTHM
pacTeHusi MoXe Ja ce NoB/vsie NosIoXUTeN-
HO MAW oTpuuaTesiHo OT hopmata, Buga u
KonnyectBoTo Ha TopoeTe (Yadegari,
2015).

Biesiada et al., (2008) cbob6uwaBar,
ye Hali-noaxoAsaLWoTo HMBO Ha N 3a fo6u-
Ba Ha slaBaHAaysna ce okassa cpefHoTo N
npunoxexnne 100 kg N/ha;, noguepTtaBaii-
K/ 3HAYEHMETO Ha NoAX04ALW0 CbOTHOLLE-
Hue Ha muHepanute (T.e. N: K, N: P) 3a
XpaHeHe Ha pacTeHusTa.

JlnctHata 6romaca Ha rpaguvHCKusi
yaii (S. officinalis L.) n cbabpxaHmeTo Ha
eTepuyHO Macso ce yBenuyasaT ¢ goba-
BsiHe Ha P top (Nell et al., 2009), kakTo ce
cbobuwasa npu 70 mg/L P B HacTosWwoTo
npoyysaHe. YCTaHOBEHO €, Ye BUCOKUTE
KoHUueHTpaumn Ha P B Calendula officinalis
(L.) He yBenuMuaBaT fO6UBBT Ha LIBETOBE,
a BMECTO TOBa NMpPou3BeXaart 3HaunTesTHO
noseye 6uomaca ot sictata (Stewart and
Lovett-Doust, 2003). PacteHuaTa OT

(Ghelardini et al.,, 1999; Cavanagh and
Wilkinson, 2002; Hritcu et al., 2012).

Dried flowers are widely used in the
cosmetic industry as an aromatic
ingredient in soaps and perfumes. They
could also be used as an insect repellent.

Lavender essential oil is widely used in
aromatherapy as a holistic relaxant,
antioxidant and antimicrobial agent
(Sabara and Kunicka-Styczynska, 2009).

The qualitative and quantitative
composition of lavender essential oil is
different and depends on the genetic type,
location of the cultivation area, climatic
conditions, reproduction and morpho-
logical characteristics. However, studies
on the effect of imported nutrients on the
yields and quality of the crop are quite
scarce both in our country and worldwide.

Fertilizer application and mineral uptake
and accumulation are some of the most
important factors that increase plant yield
and productivity (Almeida et al., 2015).

The essential oil production from aromatic
plants can be positively or negatively
affected by the form, type and application
rate of fertilizers (Yadegari, 2015).

Biesiada et al. (2008) reported that
the optimal N level for the lavender yield
is the average application of 100 kg N/ha,
emphasizing the importance of the
appropriate ratio of minerals (i.e. N:K,
N:P) for plant nutrition.

The leaf biomass of sage (S.
officinalis L.) and the essential oil content
increased with the application of P
fertilizer (Nell et al., 2009), as established
in the present study after treatment with
70 mg/L P. It was found that high
concentrations of P in Calendula
officinalis (L.) did not increase flower
yield, but instead produced significantly
more biomass (Stewart and Lovett-Doust,
2003). Lavender plants grown with the
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nasaHfayna, oTrnexaaHn B pasinyHu KoH-
ueHTpauun Ha P, npeacTtassAT cnefHus
pes Ha akymynauusi Ha MakpoesieMeHTu-
Te: N> K> Ca> Mg> P> Na u MUKpO-
enemeHtute: Fe> Al> Mn> B> Zn >Cu.
MpunaraHeTo Ha docdop 3HAYUTESTHO
yBe/iMyaBa CbAbpPXaHWETO Ha eTepuyHO
Macno oT 60CWIeK, HO CBEXOTO U CyXO
Terno Ha Haj3emMHata Maca ocTaBa
HenpomeHeHo (Ramezani et al., 2009).

MwvHepanu kato a3oT (N), chocchop
(P) v kanuin (K) morat ga noBAvssT Ha
pacTexa 1 CMHTe3a Ha eTepUYHO Macsio B
apomMaTHU pacTeHus U ce u3nonssar oT
pacTeHusTa 3a W3rpaxpaHe Ha MHOro
OpraHVyHN CbeAVHEHNs KaTo aMUHOKNMCe-
JINHW, NPOTEWHW, EH3UMWU W HYKNEWHOBU
KMCeNMHN. Te3n MUHepasiHN enemMeHTU
B/IMAAT BbPXY (PYHKUMATA M HMBaTa Ha
eH3umuTe, yyacTBaluyM B 6uocuHTE3a Ha
TepneHonaute (Hafsi et al., 2014). MoHo-
Ba/IEHTHUTE KaTMOHW, KaTo K, npn akTuBa-
UMaTa Ha eH3MMUTe, UrpasT pons 3a nog-
rnomaraHe Ha CBbP3BaHETO Ha cybcTparta
upes NoHWXaBaHe Ha eHepruiiHuTe Gapuepw
n/vnn npexogHuTe CbCTOSAHMSA, a He ca
NPVYMHWTENN Ha NPUYMHSABaHE Ha KaTannsa
(Page and Di Cera, 2006).

OT  HanpaBeHaTa  JfuTepatypHa
cnpaBKa Cce BWXAa, Ye SUNCBaT JaHHW Mo
OTHOLUEeHMe ed)eKkTa OT JIMCTHOTO BHACSHU
Ha XpaHWTe/HW BellecTBa NpW faBaHay-
nata. ToBa e ¥ LenTa Ha 3a/0KeHus1 nos-
CKN eKCMepuMeHT — fa ce yCTaHOBW BWs-
HMETO Ha NINCTHOTO XpaHeHe BbpXY hn3no-
NIOTVYHKTE Npouecy Npu nasaHaynata, a oT
TaMm U BbpXy KOJIMYECTBEHUTE U KAYECTBEHM
napameTpu Ha fobuvsa.

MATEPWNAN N METO4WA

OnUTBLT C JIMCTHUTE NPOAYKTU €
nposeseH npe3 nepuoga 2018-2019
rogMHa Ha Y4ebHo-onuTHaTa 6a3a Ha
ArpapeH YHuBepcuteT nosams ¢ nasaH-
Ayna copt tO6buneiHa. be 3an0XeH npo-
W3BOACTBEHO MPOAYKTMBEH ONWUT C rone-
MMHa Ha onuTHaTa napuena ot 0,05 ha,
KaTto cxemarta 6e cnepgHarta: 1) HetpeTu-
paHa KoHTpona; 2) JINCTHO BHacsHe Ha
Fertiactyl Trium+ Fertileader Vital - 1.5 +

application of different concentrations of P
represented the following order of
accumulation of macronutrients:
N>K>Ca>Mg>P>Na and micronutrients:
Fe>AlI>Mn>B>Zn>Cu. The application of
phosphorus significantly increased the
content of basil essential oil, but the fresh
and dry weight of the aboveground mass
remained unchanged (Ramezani et al.,
2009).

Minerals such as nitrogen (N),
phosphorus (P) and potassium (K) can
affect the growth and essential oil
synthesis in aromatic plants. The
essential oils are utilized by the plants to
produce many organic compounds such
as amino acids, proteins, enzymes and
nucleic acids. Those mineral elements
affect the function and levels of enzymes
involved in terpenoid biosynthesis (Hafsi
et al., 2014). Monovalent cations, such as
K, in enzyme activation, provide a driving
force for substrate binding by lowering the
energy barriers and/or transition states
rather than optimizing their catalytic
function (Page and Di Cera, 2006).

As it can be seen from the literature
sources, there is no data regarding the
effect of foliar application of nutrients in
lavender. That is why the aim of the field
trial was to establish the effect of leaf
nutrition on the physiological processes in
lavender, and hence, on the quantitative
and qualitative characteristics of the yield.

MATERIAL AND METHODS

The experiment with the foliar
applied products was carried out in the
period 2018-2019 in the Training and
Experimental Fields of the Agricultural
University of Plovdiv with lavender of
Jubilee cultivar. A production experiment
was set, the size of the experimental plot
being 0,05 ha, studying the following
variants: 1) Untreated control; 2) Foliar
application of Fertiactyl Trium +
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15 l/ha; 3) JIncTHO BHacsiHe Ha
Fertileader Vital - 3 I/ha; 4) JIuctHO BHacs-
He Ha Fertileader Alpha - 3 I/ha. TpeTtupa-
HuATa 6sixa HanpaseHW B [Be nopegHu
Beretauum Ha nasaHfysnara, Kato MNbpBo-
To 6e npe3 nbpBaTa BereTalyMoHHa rogu-
Ha (Hynesa) cnep pascaxpgaHeTto, a BTO-
poTo npe3 cnefpawarta (Mbpsa 406UBHA).

HacaxpaeHveTo OT nasaHAayna 6e
cb3faneHo npes mecel, Hoemspu 2017
rogvHa cbC cepTudmumpaH pascag Ha
6barapckna copt HO6uneiHa no o6uwo-
npueTara TexHosornsa. bpoAat 3acageHu
pacTeHus Ha 1 ha 6e 20 000, npu BbTpe-
pefoBo pasctoaHue 35 cm 1 Mexaypego-
BO pasctosHue oT 1,4 m. Lavandula
angustifolia Mill. copt HO6uneiiHa e cb3-
JajeH upes xmbpuamsauus. Mima 3akpbr-
NeHn Tydu, n3npaseHn, BUCOKN A0 56 cm
C 0K0Mo 460 UBETOHOCHM CTbOMA, C TbM-
HOBWONETOB LBAT. CpeaHuAaT [06UB Ha
cBexu ugetoBe e 5540 kg/ha, cbabpxa-
HMe Ha eTepuMyHO Mac/lo B LBeToBeTe
cpegHo 2% v paHgemaH 52,8.

3a u3nuTBaHe Ha edekta OT NNCT-
HOTO TOpeHe Npu nasaHaynaTa 6sxa ws-
nos3BaHu C/iefHNTE TbProBCKN NMPOAYKTU:

1) Fertiactyl Trium (5% N;
5% P205;7% K20; 1,5% Zn).
2) Fertileader Vital (9% N;

5% P205; 4% K20; 0,02% Fe; 0,01% Mo;
0,05% Zn; 0,1% Mn; 0,05% B).

3) Fertileader Alpha (6% N;
12% P205; 4,2% B).

Mpe3 meceL, HOEMBPMW U Npe3 ABeTe
ONWTHU TOAMHW TMOYBEHO Ha usnaTa
OonnTHa naow, 6elle BHECEH rpaHynupaH
NPOAYKT CbC C/IefHOTO CbAbpXaHue: 5%
N; 19% P,0510% K,0; 19% SO3; 0,1%
Zn; 0,1% B B po3a 200 kg/ha. Mponet-
HOTO MoAxpaHBaHe ¢ a30T 6e M3BbPLUEHO
(DOHOBO C a30TEH TOpP CbC CefHus ene-
MeHTeH cbecTaB: 25% N; 27% SOz, 4%
MgO B pos3a 30 kg/ha N npes nbpsara
Beretauma n 60 kg/ha N npes BTopaTa.
JlnctHUTE TOpOBE B CBLOTBETHUTE [03M
6s1Xxa BHECEHU BbB (pa3a Havyaso Ha byTo-
HM3auus Ha nasaHgynara.

MoyBeHW aHa/IM3N:

MwvHepaneH a3oT (aMOHWEB W HUT-

Fertileader Vital — 1,5+1,5 I/ha; 3) Leaf
application of Fertileader Vital — 3 I/ha; 4)
Foliar application of Fertileader Alpha — 3
I’/ha. The treatments were applied in two
consecutive  vegetation seasons  of
lavender, the first one in the first year after
planting (zero) and the second in the next
year (first yielding).

The lavender plantation was
established in November 2017 with
certified seedlings of the Bulgarian cv.
Jubilee, following the generally adopted
technology. The number of plants per ha
was 20 000, the inter-row distance being
1,4 m and plant distance within the row —
35 cm. Lavender angustifolia Mill., Jubilee
cultivar, established by hybridization. It
has rounded tufts, erect, up to 56 cm high,
with about 460 flowering stems, dark
purple in colour. The average vyield of
fresh flowers is 5540 kg/ha, the content of
essential oil in the flowers is about 2%
and the yield is 52,8 kg.

The following commercial products
were used to study the effect of foliar
fertilization:

1) Fertiactyl Trium (5% N;
5% P205;7% K20; 1,5% Zn).
2) Fertileader Vital (9% N;

5% P205; 4% K20; 0,02% Fe; 0,01% Mo;
0,05% Zn; 0,1% Mn; 0,05% B).

3) Fertileader Alpha (6% N;
12% P205; 4,2% B).

In November, in both experimental
years, a granular product with the
following content was applied to soil of the
experimental area: 5% N; 19% P205,
10% K20; 19% SO3; 0.1% Zn; 0.1% B at
a rate of 200 kg/ha. Spring fertilization
with nitrogen was performed applying a
nitrogen fertilizer with the following
chemical composition: 25% N; 27% SO3;
4% MgO, at a rate of 30 kg/ha N in the
first vegetation season and 60 kg/ha N in
the second. The foliar fertilizers were
introduced at the respective rates at the
beginning of budding stage.

Soil analyses:

Mineral nitrogen (ammonium and
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paTteH) upe3 ekcTpakums ¢ 1% KCI;
KonuuecTBOTO Ha MoABMXHMUTE dhocdaTtu
ca onpegeneHn no mertoga Ha Egner-
Reim; YcBoumuAT kanuin e onpegeneH
cneg wmssnmyaHe ¢ 2N HCI kucenuvHa;
MouBeHaTa peakuuss (pH) — noTeHymo-
METPUYHO BbB BOAEH U3BJIEK.

PacTuTenHn aHanusu:

PactTutenHute npobu 6sxa B3eTU
BbB (hasza Nb/ieH UbTEX Ha CbLBETMATA
(95-100 %). CeexuTe LBeTOBE 6SAXa 0Xb-
HaTW PbYHO, MPETENIEHN U AECTUIMPaHU
ypes napHa fJectunauus nooTheNHo 3a
BCEKW BapwaHT Ha onuTta. 3a uenrta 6e
M3Mon3BaH crneunasnHo npurogeH 3a uen-
Ta ypeg ¢ BmectumocT 100 | u ¢ cno-
PEHTUHCKM CbA 3a pasfensHe Ha eTepuy-
HOTO Macno oT BogaTta. Bpemeto Ha
pectnnauua 6e 80 MUHYTU NPU BCUYKU
BapuaHTu Ha onuTa.

Pun3nonornyHnTe nokasaTenu:

Te3n nokasaTtenu ca onpegeneHu
ypes nopTaTvMBHa N3MepBaTesiHa cuctema
LCA-4, England.

e JIncTeH rasoobMeH - CKOpPOCT Ha
thoTocuHTesaTa — T (Umol CO2 m? s™).

o MexayknetbyHa  KOHLUeHTpauus
Ha CO2 (mol/ m?s™).

* VIHTEH3MBHOCT Ha TpaHcnupauusTa-
P (mmol H20 m?s™t

N3mepBaHusiTa ca M3BBbPLUEHN efHa
ceaMuua cnef NUCTHOTO TpeTupaHe Ha
naBaHAynoBuTe pacTeHns C JICTHUTE
NPOAYKTW.

dpakuMOHEH CbCTaB Ha MacnoTo:

KauyecTBeHUAT npocdun Ha naBaH-
[yNoBOTO Mac/o e onpefenieH Ha rasxpo-
mMaTorpadpka cuctema — NocsefoBaTenHo
CBbp3aHM fgBa rasoBu xpomarorpada c
[ABa NNamMbyHO-NOHM3aUMOHHN geTekTopa
n mMac-cenektuseH pgetektop GC-FID
Agilent7890 c¢ ALS7693 GC-FID-MS
Agilent7890 ¢ MSD Agilent5975C. [JaHH®-
Te ca o06paboTeHn cbC codhtyep MS
Chem Station v.E.02.01.

MoyBEHO-KNMMATMUYHA XapaKTepucTuka

Mousata B YOBE Ha AY - lNnosans
e anyBmanHo-nuBagHa. Mo reorpacdcko
pasnpocTpaHeHWe Cce  OoTHaca  KbM
Tpakniicko-CTpaHMKaHCKMAT — palioH U

nitrate) by extraction with 1% KCI| was
applied. The amount of mobile phosphates
was determined by the Egner-Reim
method. Absorbable potassium was
determined after extraction with 2N HCI
acid. Soil reaction (pH) was measured
potentiometrically in aqueous extract.

Plant analyzes:

Plant samples were collected at the
stage of full bloom (95-100% open
flowers). Fresh flowers were harvested by
hand, weighed and distilled by steam
distillation, separately for each variant of
the experiment. A specially adapted
device was used for the purpose, with a
capacity of 100 | and a Florentine flask for

separating the essential oil from the
water. The distillation time was 80
minutes in all the variants of the
experiment.

Physiological Characteristics:

Those parameters were determined
using a portable measuring system LCA-
4, England.

eLeaf gas exchange - sgeed of
photosynthesis — T (umol CO2 m" s'l).

eIntercellular CO, concentration
(mol/m'2 s'l).

eIntensity of transpiration — P (mmol
H20 m?s™.

The measurements were performed
one week after the treatment of the
lavender plants with the foliar products.

Fractional composition of the oil:

The quality profile of lavender oil
was determined by a gas
chromatographic system - two gas
chromatographs connected in series with
two flame ionization detectors and a
mass-selective detector GC-FID Agilent
7890 with ALS 7693 GC-FID-MS Agilent
7890 with MSD Agilent 5975C. The data
were processed with software MS Chem
Station v.E.02.01.

Soil and Climatic Characteristics:

The soil in the Experimental Fields
of the Agricultural University in Plovdiv is
alluvial-meadow. In terms of geographical
location, the area belongs to the Thracian-
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MbpBM NOApaiioH OT CblMS  paioH.
AnyBuanHo-MBagHUTE NoYBU ca pasBuUTU
BbpPXY NEeCbUYIMBO-T/IMHECTU U MNECHY/IMBO-
YakbNleCTU KBaTepHepHU HaHocu. [lo
MexayHapoaHata knacugmkaumsa Ha PAO
Ce OTHacAT KbM MOIMKOBUTE (h/1yBUCONMN.
O6pa3yBaHu ca BbpXy ajlyBUasiHN HaHO-
cn, umaTt pgobpe odopmMeH XyMyCHO-
aKymynaTvBeH XOPMW30HT, KOWTO nocTe-
NneHHo npemuHaBa B C XOPU3OHT U ObS-
60ko0 (nog 100 cm) B noyBoobpasyBalnTe
MaTepuanu ce Habnogasa orfneBsBaHe -
npocgoun A-C-G. CbabpxaHUEeTOo Ha XyMyc
0OMKHOBEHO He € BMCOKO — He rnoBeye oT
1-2%. CbabpxaHMeTo Ha YycBOMMUTE
(hOpPMU Ha XpaHUTESTHUTE e/IEMEHTH a3oT,
dochop M KaMil, KakTo W MoYBeHaTa
peakuua v npes ABeTe roAMHU Ha ekcne-
pumeHTa ca npeacTtaseHu Ha Tasmua 1.

Strandzha region, the first sub-region.
Alluvial-meadow soils are developed on
sandy-clayey and sandy-gravel
Quaternary sediments. According to FAO
international classification, they refer to
Mollic Fluvisols. They are formed on
alluvial deposits and have a well-formed
humus-accumulative horizon, which
gradually passes into the C horizon and
deep in the soil-forming materials (below
100 cm), a charred layer is found — profile
A-C-G. The humus content is usually not
high — no more than 1-2%.

The content of the assimilated forms of
the nutrients nitrogen, phosphorus and
potassium, as well as the soil reaction
during the two years of the study are
presented in Table 1.

Ta6bnuua 1. NouBeHa peakuusi, CbAbpXaHWe Ha MUHEPasSIEH a30T U YCBOUMU
topmu Ha chocchop v Kanui
Table 1. Soil reaction, mineral nitrogen content and mobile forms of phosphorus

and potassium

Depth, H NH4-N NO3-N Nmin P,0s K>.O

0-30cm PFlwater mg/kg mg/kg mg/kg mg/100g mg/100 g
2018 7,93 14.0 16.8 30,8 20,0 36,0
2019 7,6 8.30 33.2 41,50 28,2 56,0

Ha 6asa rpaHuyHuUTE CTOMHOCTM 3a
N3MNos3BaHNTe METOAVKN 3a onpepesnsHe
Ha CbAbPXaHWETO Ha MakpoefieMeHTuTe
B NnoysBaTa, Ce ycTaHOBABa, Ye T e befHa
[0 cpefHO 3anaceHa € asoT u pgobpe
3anaceHa ¢ cocdop 1 kanmin. CbLUo Taka
npasun BrevarsieHne, Ye noysBeHaTa Kuce-
JIMHHOCT € cnajHania noytu C NOSIOBUH
MyHKT 3a eHa Beretauusa B cneacTsve Ha
WHTEH3UBHOTO TOpeHe, koeTo TpsibBa Aa
ce B3ema B NnpejsuA, Korato faBaHgynara
ce oTrnexsa Ha no-K1ucesv noysu.

CymapHuTe konmnyectTea Ha BaJsie-
Xute npes nepuoga AHyapu-toam 3a 2018
n 2019 roguHun ca 517,4 n 418,9 mm,
KOEeTO M XxapakTepu3npa KaTo cpaBHUTes-
HO B/I@XHW CMNPSIMO MHOTOTrOAMLUHUA Me-
puog 1971-2000 (307,9 mm). lMpe3 nbp-
BaTa ONUTHa rofvHa C BaJlIeXu Hafj Hop-
mMarta ca Meceuute cheBpyapu, mali, OHU
W 10/11, KOETO [0 rosisiMa cTeneH cbenaja

Based on the limit values according
to the methods used to determine the
content of macronutrients in soil, it was
established that it is poor to moderately
supplied with nitrogen and well-supplied
with phosphorus and potassium. It should
be noted that soil acidity decreased by
almost half a unit per growing season due
to intensive fertilization, which must be
taken into account when growing lavender
on more acidic soils.

The total precipitation in the period
January-July 2018 and 2019 was 517,4
and 418,9 mm, respectively,
characterizing the two years as relatively
wet compared to the long-term period
1971-2000 (307,9 mm). In the first
experimental year the months of
February, May, June and July were
characterized by rainfall above the norm,
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C aKkTuBHaTa Beretauus n UbPTEX Ha
naeaHgynata (durypa 1). Bbunpekn ToBa
OTHOCUTE/IHO CYXOTO Bpeme npe3 Mbpsu-
Te [Be [eceTAHEBKM Ha oHM 3a HOxHa
Bbnrapua  cb3gagoxa  6naronpusATHU
YCNOBMSA 38 HABPEMEHHOTO U KA4eCTBEHO
npubupaHe Ha uBeTa. BTopata roguHa
CblLLO Ce XapakTtepusupa C HagHOPMEHO
KO/IMYECTBO BasIeXMN CNPSIMO Ab/TOCPOY-
HuA nepuofd. Ocob6eHo AbXA0BEH e 6un
Mecel, I0HM CbC 196 mm, KOeTo YeTupu-
KpaTHO MnoBeye CnpsiMo CpPeaHOTO KOsu-
yecTBO 3a nepuoga 1971-2000 r. Tosa
CbBMajHa c nepuoja Ha MacoB Lib(Tex un
oKkasa HebnaronpusaTHO B/IMSIHWE BbpXY
npnbnpaHeTo 1 BennymMHaTa Ha gobuea.

200 7

which largely coincided with the active
vegetation and flowering of lavender
(Figure 1). However, the relatively dry
weather during the first two decades of
June for Southern Bulgaria created
favourable conditions for timely and
quality harvesting of the flowers. The
second year was also characterized by
excessive rainfall compared to the long
term period. The month of June was
particularly rainy (196 mm), which is four
times more than the average for the
period 1971-2000. That coincided with the
period of mass flowering and had an
adverse effect on the harvest and the
yield obtained.
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100

B Precipitations 2019

80
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40
20

dur.
naBaHaynarta

(mm)

On average forthe
period 1971-2000
(mrm)

1. KonnuyecTtBO Ha Banexute (mm) no BpeMe Ha BeretayusTa Ha

Fig. 1. Amount of monthly precipitation (mm) during the study period

OTuyeTeHNTEe TemnepaTypHu Ccymu
no meceun (durypa 2) ca 6113kn o Tesn
Ha MHOTOTOAMLLIHUS NEPUOS C TEHAEHUMS
3a neko 3aBuaBaHe. MNopagu Tonnosnto-
6VBUS xapakTep Ha naBaHgynara Toea ce
oTpassiBa 6/1aronpusaTHO MO OTHOLUEHUE
Ha HaTpynBaHeTo Ha Heobxogumara Tem-
nepatypHa cyma 3a (QopMupaHe Ha no-
BMCOKM O06GMBM Ha €TEPMYHO Macso Ha
eauHuLa noL,.

The reported monthly temperature
sums (Figure 2) were close to those of the
many-year period with a tendency to a
slight increase. As lavender is a hot-loving
plant, the high temperatures had a
favourable effect on the accumulation of
the necessary temperature sum for the
formation of higher yields of essential oil
per unit area.
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Fig. 2. Average monthly temperatures (°C) during the study period

PE3YJITATU N OBCBXXOJAHE
CefleM AHW cnef NMCTHOTO BHacs-

He Ha JIMCTHUTE TOpPOBE ca W3MEPEHU
OCHOBHWUTE (PM3MOSIOTMYHN MoKa3aTesn -

RESULTS AND DISCUSSION
In both years of the experiment, the
major  physiological parameters -
transpiration (mmol/m?s), intercellular CO,

TpaHcnupauus (mmol/m?s), mexaykne- | concentration (mol/m?s) and
TbYHA KOHLEHTpaums Ha CO, (mol/m?®s) u | photosynthesis ~ (umol/m?s) —  were
doToCHHTE3A (pmol/mzs) n npe3 papete | measured seven days after foliar
roAUHN Ha eKkcnepumeHTa. application of the fertilizers.
Ta6nuua 2. JlIucteH ra3oobmMeH n POTOCUHTETUYHA aKTUBHOCT
Table 2. Leaf gas exchange and photosynthetic activity
. Intercellular CO» .
Variants Transplratzlon % concentration % Photosyntgesm %
(mmol/m?s) 2 (Mmol/m?s)
(mol/m“s)
2018
Control 0,54 100% 504,5 100% 2,23 100%
Feriactyl Trium+
Fertileader Vital 0,75 138,9 521,1 103,3 2,74 122,9
Fertileader Vital 0,84 155,6 533,7 105,8 3,38 151,6
Fertileader
Alpha 0,89 164,8 652,7 129,4 3,24 145,3
2019
Control 0,48 100,0 452,0 100,0 5,19 100,0
Feriactyl Trium+
Fertileader Vital 0,48 100,0 415,0 91,8 8,00 154,1
Fertileader Vital 0,47 97,9 407,7 90,2 8,46 163,0
Fertileader
Alpha 0,54 112,5 389,8 86,2 8,23 158,0
AHanM3bT Ha pesynratute oT The analysis of the results in Table

Tab6nmuya 1 SiCHO nokasBa CUMHOTO BAUS-

1 clearly shows the strong effect of the
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HMe Ha JIMCTHO BHECEHUTE NPOAYKTWU Mo
OTHOLUEHMEe Ha POTOCMHTETMYHATA aKTUB-
HocT. MNpe3 nbpBaTa Beretaums (2018 r.)
nnctHute TopoBe Fertileader Vital m
Fertileader Alpha nosuwaBat HMBaTa Ha
gooTocuHTesata ¢ 51,6 n 45,3% cnpsamo
KOHTponata. lMpu KoMOGuHauusita mexagy
Feriactyl Trium n Fertileader Vital cbLio
ce Hab6nogaBa HapacTBaHe Ha (DOTOCUH-
TeTuyHarta akTMBHOCT ¢ 61130 23%. AHa-
fioflMyHa e U cuTyauyuaTa npes BTopara
Beretaumsas Ha  naeaHgynata. [pu
Fertileader Vital, Fertileader Alpha n
Feriactyl Trium+ Fertileader Vital ca oTue-
TEHM CTOMHOCTM Ha (POTOCUHTE3aTa CbC
63, 58 1 54,1% no-BMCOKM OT Te3nN Ha
HeTpeTVpaHus BapuaHT. CTOMHOCTUTE Ha
TpaHcnMpaumsaTa ca CUMHO U3MeHYMBa
BE/IMYMHA U 3aBUCAT KaKTo OT hakTopute
Ha OKoslHaTa cpega (Temneparypa, Brax-
HOCT, Ha/IM4Me Ha BATbP U A4p.), Taka n ot
IM3MOMOTMYHNA CTaTyC Ha NnaBaHOy/10Bu-
Te pacTteHus. [lpu ycnoBuATa Ha no-
CyX0TO 1 TONnJ1I0 Bpeme npe3 2018 roguHa
oTyeTeHaTa TpaHcnupauus Ha TpeTupa-
HUTe pacTeHus e ¢ 39-65% Haj Ta3n Ha
KOHTPO/IHMA BapuaHT. lpu BnaxHata u
HebnaronpuaTHa B KIMMATUYHO OTHOLLE-
Hue 2019 rogmHa, napameTpuTe Ha TpaH-
cnupauyuaTa npyu TpeTupaHuTe C JINCTHU
TOpOBE BapuaHTM He ce oTanyaeaT
CbLLECTBEHO OT T€3U Ha KOHTpoara.

BHeceHuTe BbB (hasza 6yToHM3aLMA
JINCTHN TOpPOBE OKa3BaT 3HA4YUTEsIEH
edhekT No OTHOLIEHNE Ha f06uBa Ha UBAT
N eTepuyHO Macno npe3 nbpBaTa Bere-
Tauus Ha naeaHgynata. CpegHOTO NoBu-
LeHne Ha fobmBa Ha UBAT e 6uno ot 25,2
0o 29,4% , a Ha macsno ot 40 go 53,3%
Haf CTOMHOCTUTE Ha HeTpeTupaHus Ba-
puvaHT. [eTainHusa nperneg Ha pesynra-
TMTe OT MbpBaTa ONMTHA roguHa obaye
rnokaseat, 4Ye BBbMPEKN MO-HUCKMSA [06MB
Ha uBaT (897 kg/ha) or TpeTupaHute C
Fertileader Vital pacteHns e pobuto c
13,3% noBeye eTepunyHO Macsio CrpsamMo
KombuHauymata Feriactyl Trium+ Fertileader
Vital (910 kg. uBeTHa Maca Ha ha)
(durypa 3).

foliar-applid products on the
photosynthetic activity. During the first
vegetation season (2018) the foliar
fertilizers Fertileader Vital and Fertileader
Alpha  increased the levels  of
photosynthesis by 51.6 and 45.3%
compared to the control. The combination
of Feriactyl Trium and Fertileader Vital
also showed an increase in
photosynthetic activity by almost 23%.
The situation was similar during the
second  vegetation season.  After
treatment with Fertileader Vital,
Fertileader Alpha and Feriactyl Trium +
Fertileader  Vital, the values of
photosynthetic activity were 63, 58 and
54,1% higher than those in the untreated
variant. Transpiration rates are highly
variable and depend on both the
environmental  factors  (temperature,
humidity, wind, etc.) and the physiological
status of the lavender plants. Under the
conditions of the drier and warmer
weather in 2018, the reported
transpiration rate of the treated plants was
39-65% higher than that of the control
variant. In 2019, characterized as humid
and climatically unfavourable year, the
transpiration rates of the variants treated
with  foliar fertilizers did not differ
significantly from those of the control.

The foliar fertilizers applied at the
stage of budding had a significant effect
on the yield of flowers and essential oil
during the first vegetation season. The
average increase in flower yield was from
25,2 to 29,4% and in oil — from 40 to
53,3% above the values of the untreated
variant. However, a detailed review of the
results in the first year of the study shows
that despite the lower yield of flowers
from the plants treated with Fertileader
Vital (897 kg/ha), 13,3% more essential olil
was obtained in that variant compared to
the variant with a combination of Feriactyl
Trium + Fertileader Vital (910 kg/ha of
flower yield) (Figure 3).
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Fertileader Alpha 30 6659
Fertileader Vital 97 6154
- m 2019
Fetriactyl Trium+ Fertileader Vital 10 6556 m 2018
6209
Control 703
0 1000 2000 3000 4000 5000 6000 7000

our. 3. Jo6uB Ha uBAT Npu naBaHayna copt tO6uneiina, kg/ha
Fig. 3. Yield of inflorescences in lavender Jubileyna variety, kg/ha

Mpe3 nbpBara Beretauus Ha na-
BaHAynaTta obaye LBeTbT 6e npubpaH B
CYX0 W ropeLlo Bpeme, JokaTo npes3 BTO-
parta roguHa eKCTpeMHUTe Konn4yecTsa
BaUIEXMN CbBMagHaxa C MacoBus LbdTEX
n npubupaHeTo Ha naBaHAy/0BUA LBAT.
OTueTeHNAT [J06MB Ha CBEXMW LBETOBE
npes3 BTOpaTa eKcnepumeHTaslHa roguHa
€ HaucTMHa Bneyartnsesaw, — oT 6209
kg/ha npu koHTponarta go 6659 kg/ha npu
BapuaHTa c Fertileader Alpha.

However, during the first vegetation
season the flower yield was harvested in
dry and hot weather, while in the second
year the extreme amounts of rainfall
coincided with the mass flowering and
harvesting of the lavender flowers. The
reported yield of fresh flowers in the
second experimental year was really
impressive — from 6209 kg/ha in the
control to 6659 kg/ha in the variant with
Fertileader Alpha application.

Fertileader Alpha 22 &%
59

Fertileader Vital 23
| = 2019
. . . . 110 2018

Fetriactyl Trium+ Fertileader Vital 22

86
Control 1
0 20 40 60 80 100 120

dwur. 4. Jo6MB Ha eTEPUYHO Mac/0 Npu fiaBaHgyna copT KO6buneriHa, , kg/ha
Fig. 4. Yield of essential oil in lavender Jubileyna variety, kg/ha

3HaunMTeNHUTE Basnexu obadve ca
oKasza/sim SICHO W3pa3eHo OTPULATESHO
B/IMSIHME BBLPXY Npoueca Ha mMacrioobpa-
3yBaHe. OT pe3yntatute npeacTaBeHn Ha

However, the significant amount of
rainfall had an obvious adverse effect on
the oil-formation process. The results
presented in Figure 4 show that the
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durypa 4 ce Bmxaa, ye npu TpetupaHuTe
¢ Fertileader Alpha un Fertileader Vital
naBaHAynoBu pacTeHns f06MBBLT Ha eTe-
PWYHO MAcC/I0 € 3HAYMTENHO NO-HUCHK OT
TO3W Ha HeTpeTuMpaHus BapuaHT. L3knto-
YyeHne TyK MpaBu eOuHCTBEHO KOMOWHa-
umata Feriactyl Trium+ Fertileader Vital.
CbBMECTHOTO /IMCTHO BHAcsAHE Ha Tesu
[Ba npenapaTa e J0Be/0 40 NoBULLIABaHE
Ha fobusa Ha macno ¢ 27,9% (24 kg/ha)
HaJ CTOWHOCTUTE Ha KOHTposiaTa. ToBa
Hali-BEPOSITHO Ce Ab/DKM Ha 3aBMWLLIEHOTO
CbAbpXaHWe Ha Kanuii, YneTto CymapHo
KOIMYeCTBO Npu Ta3n KombuHauus e 11%.
Mpe3 BTOpaTa onuTHa rogmHa (2019)
6s1xa aHa/IM3npaHN 1 Ka4ecTBEHUTE Napa-
MeTp¥ Ha 4O6UTOTO Mac/io Ha eaHa o6La
3a BCMYKM BapuaHTu npoba (Tabnuua 3).
CTOHOCTTa Ha KayecTBEHMTe Mnokasare-
N ce Bnusie OT peauua hakTopu Karo:
reHOTUM, MOYBEHO-KIMMAaTUYHN YCOBUS,
(pasa Ha npubupaHe, Bpeme Ha gecTtuna-
LMOHHUSA NPOLLEC, arpoTexHUKa u ap.

essential oil yield from the lavender plants
treated with Fertileader Alpha and
Fertileader Vital was significantly lower
than that in the untreated variant. The
only exception was the combination
Feriactyl Trium + Fertileader Vital.

The combined foliar application of those
two products led to 27,9% (24 kg/ha)
increase in oil yield compared to the
control. That was most probably due to
the increased potassium content, the total
amount in that combination being 11%.

In the second experimental year
(2019) the quality characteristics of the
extracted oil were analyzed using a
common sample of all the variants (Table
3). The values of the quality indicators are
influenced by a number of factors, such
as: genetic type, soil and climatic conditions,
stage at harvesting, time of the distillation
process, agricultural technology, etc.

Tabnuua 3. KauecTBeHM nokasatesin Ha Mac/ioTo OT naBaHAyna copt KObuneiHa
3a onmnTHaTta 2018/2019 r. (O6egmHeHa Npo6a OT BCUYKM BapuaHTK)

Table 3. Quality indicators of essential oil in lavender Jubileyna variety for the
experimental 2018/2019 (Combined sample of all variants)

Chromatographic Profile
Representative and

Ne characteristic components: Content Limits

BSS ISO 3515; BSS ISO

11024-1,2
1. Limonene 0,42 max 0.6
2. Cis-B-Ocimene 7,23 3.0-9.0
3. B-phellandrene 0,35 max 0.6
4. 1,8-cineole 0,47 max 2.0
5. Trans-B-Ocimene 5,98 2.0-5.0
6. Linalool 22,53 22.0-34.0
7. Camphor 0,24 max 0.6
8. Linalyl acetate 38,09 30.0-42.0
9. Terpinen-4-ol 4,43 2.0-5.0
10. Lavandulol acetate 3,59 2.0-5.0
11. Lavandulol 0,90 min 0.3
12. o-Terpinelol 1,78 0.8-2.0
OT xpomarorpadcknss aHanus ce The chromatographic  analysis

BUXAA, Ye GnarogapeHve Ha NpuioxeHa-
Ta TEXHOMOIMS Ha TOPEHe, MpaBusHaTa
arpoTexHuka ¥ onTuMasiHaTa pasa Ha
npuérpaHe, BLMAPEKU HeGNaronpuaTHUTE

shows that the quality of lavender oil was
excellent thanks to the applied fertilization
technology, the proper agricultural
practices and the optimal harvesting
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KNMMaTU4HN YC/IOBUA Ka4yecTBOTO Ha fa-
BaHAy/I0BOTO Macsio 6e OT/IMYHO. AHanu-
3bT Ha (PpakUMOHHNA CbCTaB Nokasga, Ye
BCUYKUTE MY CbCTaBKM Ca B yCTAHOBEHMU-
T€ HOpMU U CbOTHOWeHMA. CUNHO Bne-
yaT/ieHne npaBy CbOTHOLUEHMETO MEeXAy
[BETe OCHOBHM CbCTaBKW, a WMEHHO
Linalyl acetate u Linalool, koeTto e npu6-
nn3uTesiHo 2:1.

Mopaan paspacTBaHe Ha nowmTe
3aeTM C NaBaHgyna W 04YakBaHETO Ha
CBPBXMPOM3BOACTBO Ha /aBaHAy/10BO
Mac/o 3aHanpep, ka4ecTBoTO My Lie nva
MbPBOCTENEHHO 3HauveHue. ETo 3awo 6u
6UNo0 WHTEpecHo pfa ce Hanpasu Mo-
[AeTalifIHO NnpoyyBaHe 3a epekTa Ha BCEKM
€QUH OT W3NUTBaHWTE NPOAYKTU BbpXY
KayeCTBEHWTE XapakTepucTuku Ha [o6u-
TOTO ETEPUYHOTO MacsIo.

N3BOAN

NuctHnTte TopoBse Fertileader Vital,
Fertileader Alpha wn Feriactyl Trium +
Fertileader Vital, npnnoxeHn BbB (hasa
Hayano Ha ByTOHM3auMs CUHO MOBULLA-
BaT (POTOCUHTETMYHATA aKTMBHOCT Ha
NaBaHAynoBuTE pacTeHUs u npu pBeTe
roAVHM Ha eKkcnepuMeHTa.

BHeceHuTe BbB (hasa 6yToHM3aLMA
JINCTHN TOpPOBE OKa3BaT 3HA4YUTEsIEH
edeKT No OTHOLLEeHMe Ha fo6uBa Ha LUBAT
N eTepuyHO Macno npe3 nbpBaTa Bere-
Tauus Ha naeaHgynata. CpegHOTO NoBu-
leHve Ha aobumea Ha UBAT e oT 25,2 Ao
29,4% , a Ha macso ot 40 po 53,3% Hapg,
CTOMNHOCTUTE Ha HETPETUPaHNS BapuaHT.

Jo6MBLT Ha CBeEXW LBETOBE MNpes
BTOpaTa ekcrnepuMeHTajiHa roguHa e ot
6209 kg/ha npu koHTponata Ao 6659
kg/ha npu BapuaHTa c Fertileader Alpha.
KonnyecTBoTO Ha €TEPMYHOTO Macso npu
BapvaHTuTe TpeTupaHn c Fertileader
Alpha n Fertileader Vital e 6110 no-HMUCcko
CrnpsMO  KOHTponaTa. [loBMWEHOTO Ka-
NIMEBO CbObpXaHWe B KoMOuHauusaTa
Feriactyl Trium n Fertileader Vital Bogn go
nosuwaBaHe Ha pJo6buBa Ha Macno c
27,9% (24 kg/ha) Hapg cTOliHOCTWUTE Ha
HEeTpeTnpaHnNs BapuaHT.

AHaNM3bT Ha (hpakUNOHHKS CbCTaB

stage, despite the unfavourable climatic
conditions. The analysis of the fractional
composition shows that all its components
were within the established norms and
ratios. The ratio between the two main
ingredients, i.e. Linalyl acetate and
Linalool, was perfect (approximately 2:1).

Due to the expansion of the areas
occupied by lavender and the expected
overproduction of lavender oil in the
future, its quality will be of utmost
importance. Therefore, it would be useful
to carry out a more detailed study of the
effect of each of the tested products on
the quality characteristics of the extracted
essential oil.

CONCLUSIONS

The foliar fertilizers Fertileader
Vital, Fertileader Alpha and Feriactyl
Trium + Fertileader Vital, applied at the
beginning of budding stage, greatly
increased the level of photosynthetic
activity of the lavender plants in both
years of the experiment.

The foliar fertilizers applied in the
budding stage had a significant effect on
the vyield of flowers and essential oil
during the first vegetation season of
lavender. The average increase in flower
yield was from 25,2 to 29,4%, and in
essential oil from 40 to 53,3%, compared
to the untreated variant.

The vyield of fresh flowers in the
second experimental year was from 6209
kg/ha in the control to 6659 kg/ha in the
variant treated with Fertileader Alpha. The
amount of essential oil in the variants
treated with Fertileader Alpha and
Fertileader Vital was lower than the
control. The increased potassium content
in the combination of Feriactyl Trium and
Fertileader Vital led to an increase in olil
yield by 27,9% (24 kg/ha) compared to
the values of the untreated variant.
fractional

Analysis of the
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nokasea, 4Ye BCUYKUTE CbCTaBKM Ha
€TEPUYHOTO Macno ca B YCTaHOBEHWTE
HOPMU W CHbOTHOLLEHMS, KaTO CbOTHOLLE-
Hneto mexay Linalyl acetate n Linalool e
npnénunsntenHo 2:1.

composition showed that all the
components of the essential oil were
within the established norms and ratios,
the ratio between Linalyl acetate and
Linalool being approximately 2:1.
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Mpe3 2018 r. Npu OpaHXepuiiHK
ycnosus B VIHCTUTYTa NO AeKopaTUBHU U
neyebHU pacteHus - Cohus e msBepneH
CbA0B OMUT C OpraHuyHuTe TOpPOBE
KomnoseT, KokoseT u buoctapt 93 npwu
oTrnexaaHe Ha pascaj OT Taretec
(Tagetes patula L.).

OnuTbLT e 3aN0XeH B 5 BapuaHTa:
HeTopeHn pacTeHus; 0,03% pas3TBop Ha
MacTepbneHn; 2,0% pastBop Ha
Komnoset; 0,5% pastsop Ha KokoBerT;
0,1% bwuoctapTt 93. MN3non3saHum ca 2
KOHTPO/IM — HeTopeHu pacTeHus (Ky) wu
pacteHus nogxpaHsaHu ¢ 0,03% pa3Tsop
Ha MacTep6neHns (K,) npunaraH WMPOKO
npwv oTrnexaaHe Ha LBETHUTE BUOBE.

Mpu nogxpaHBaHe Ha pacTeHuaTa ¢
opraHnyHuTe TopoBe KomnoseT, KokoBeT
1 brnocTtapT 93 e yCcTaHOBEHO, Ye: ubdTe-
XbT M36BbP3Ba € 1-3 AHU CNpsMO HeTope-
HUTE pacTeHUs U 3aKbCHSABA CbC CbLUUSA
6poil AHN NO OTHOLUEHWE Ha pacTeHuaTa
TOPEHU C MUHepasiHusa Top MacTep6eHy,
KaTo MpoAb/HKUTENHOCTTA Ha UbTexa e
24-25 p[HW; NpUpacTbT Ha pacTeHuATa

In 2018 year, at the Institute of
Ornamental and Medicinal Plants - Sofia,
under greenhouse conditions, was
conducted a trial experiment with the
organic fertilizers Compovet, Cocovet and
Biostart 93, in seedlings growing of
tagetes (Tagetes patula L.).

The experiment was based on five
variants: non-fertilized plants; 0.03%
solution of Masterbland; 2.0% Compovet
solution; 0.5% solution of Cokovet; 0.1%
Biostart 93. Two controls were used in the
comparative assessment — non-fertilized
plants (K;) and plants treated with 0.03%
Masterbland (K,). This fertilizer is widely
applied to different ornamental species.

The plants feeding with the organic
fertilizers Compovet, Cocovet and Biostart
93, it was found that: the flowering was
expedited 1-3 days against non-fertilized
plants and was delayed by the same
number of days for plants treated with
Masterbland, also the flowering time was
24-25 days; plant grow index exceeded
the value of non-fertilized plants and the
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HaJBULWABa CTOMHOCTUTE Ha HETopeHuTe
pacteHuss M Bapupa 3a BucoumHata oT
2,2% (buocTtapT 93) go 19,8% (KokoBeT)
n 3a gnameTtbpa oT 3,6% (BuocTtapt 93)
[o 20,0% (KokoBeT). B pesynTtat oT npo-
BEEHNSI eKCNepMMEHT MOXeM 3a 0606-
WKMM, Ye mpunaraHeTo Ha ABarta opraHuy-
HW Topa KomnoseT wu KokoBeT, npu
OTrIeXJaHeTo Ha pascaga OT Taretec
B/IMSle CbLECTBEHO M MNOA06HO Ha
MacTepbneHa, BbpXy pacTexHUTe noka-
3aTesiM Ha MNaguTe pacTeHus.

KniouoBu fymun: opraHnyHu Topose,
Taretec (Tagetes patula L.), ceHodasn,
BMCOYMHA, AMaMeTbP

YBO/,

3a onasBaHe npupogara u 3gpase-
TO Ha YoBeka, npe3 rnocsefHnTe rognHn B
ce/siCKOCTOnaHckara npakTuka Hamupart
NPUIOXEHNe EKOJIOTMYHO YWUCTU TOPOBE,
KOUTO He HaTpyneaTr OCTaTbyHWU BeLllec-
TBa B pacTuTenHaTa NpoAykuus u OKOJ-
Hata cpega (Malinova, 2007; Sengalevich,
2007; Petkova and Kutev, 2017). ToBa
Hanara HOBWTe TopoBe Aa 6bgar npepg-
BapuTeNIHO W3NWUTaHW NpW peguua cen-
CKOCTOMAaHCKN KynTypu npeay mMacoBOTO
UM 13M0N3BaHe B NPOU3BOACTBOTO.

LiBeTHNTE BMAOBE 3a CBOETO pas-
BUTWE M3MCKBAT GanaHcupaHu U pauuo-
H&/THN CUCTEMU Ha TOPEHE C MUHEepPasTHU
W OpraHnyHW, CbOTBETCTBALLM HA CbBpe-
MEHHUTE TEXHO/IOTMM Ha OTrexaaHe
(lvanova et al.,, 2005). MpegMMcTBO Ha
opraHVYyHUTE TOPOBE €, Ye ca eKoNorMyHo
YMUCTW, HE CbAbPXAT BPefHN npumMecu u
ca yao6Hu 3a ynotpeba npu AUCTHO Nog-
XpaHBaHe, 1 Npu TpeTupaHe C pactuten-
HO3aLWUTHU NpenapaTw.

MpoyyBaHuA BbB Bpb3ka C XpaHe-
HETO W M3MMTBAHETO Ha HOBW OpPraHUuyHu
TOpOBE MpW LBeTATa ce NpoBexaar npe-
OMMHO B VHCTWTYTa NO AekopaTuBHU U
neyebHU pacTteHus - Cocpusa. YcTaHOBeEH
€ MoNnoxuTesneH edekT Ha OopraHnyHuTe
TopoBe bBwuoctum, Xymyctum, bBalikan,
Nym6pukon, lMMnaHTarpa w Ap. BbpXY
pacTexa v pasBUTUETO Ha LIBETHW BUAOBE -
cakcueH kapamdusi, MUHU Kapamdwun,

values varied from 2.2% (Biostart 93) to
19.8% (Cocovet) and the values of flower
diameter — from 3.6% to 20.0% for the
same variants. As a result of the
experiment, we can summarize that the
application of the two organic fertilizers
Compovet and Cocovet to growing
seedlings of tagetes, significantly and
similarly to Masterbland, affect the growth
performance of young plants.

Key words: organic fertilizers,
tagetes (Tagetes patula L.), phenophases,
height, diameter

INTRODUCTION

For the protection of nature and
human health, in recent years in
agricultural practice are used ecologically
friendly fertilizers that do not accumulate
residues in plant production and the
environment (Malinova, 2007; Sengalevich,
2007; Petkova and Kutev, 2017).

This requires the new fertilizers to be pre-
tested on a number of crops before their
mass use in production.

Flower species for their develop-

ment require balanced and rational
fertilization systems with mineral and
organic, corresponding to modern

cultivation technologies (lvanova et al.,
2005). The advantage of organic fertilizers
is that they are environmentally friendly,
do not contain harmful impurities and are
convenient for use in foliar feeding and
treatment with plant protection products.

Studies in connection with the
nutrition and testing of new organic
fertilizers in flowers are conducted mainly

at the Institute of Ornamental and
Medicinal Plants - Sofia. A positive effect
of the organic fertilizers Biostim,

Humustim, Baikal, Lumbricol, Plantagra
and others has been established, on the
growth and development of flower species
- potted carnation, mini carnation,
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Xpu3aHTema, NeTyHus, UMNaTueHc, rmnco-
¢una n gp. (Atanassova et al., 2007,
Atanassova, 2012; Atanassova and
Nencheva, 2012; Atanasova and
Zapryanova, 2013).

Llenta Ha uscnenBaHeTo € U3NUT-
BaHe B/IMSIHWETO Ha OpraHWyHWTE TOpPOBE
KomnoBet, KokoseT u Bbuoctapt 93 npwu
oTrniexgaHe Ha pascaf OT TareTec.

MATEPWNANT N METOA4WA

Mpn opaHXepuiiHn ycnoBus e us-
BeZleH CbA0B ONUT C OpraHUYyHUTE TOpoBe
KomnoBet, KokoseT u buoctapt 93 npwu
TareTec (Tagetes patula L.):

- KomnoBeT - TeuyeH TOp, MOSyyeH
OT 6MOTOp Ha KaNMOPHUIACKM 4epBeil,
cbabpxkaw, MuHumym 40% opraHuyHo
Bewec-1B0, 110 mg/l HuTpateH asoT, 250
mg/l amoHmeB a3oT, 1100 mg/l P,Os, 4200
mg/l K,O, 20 mg/l MgO, 70 mg/l CaO, 10
mg/ll Fe wn Texkn wMeTanum nog
gonyctumara Hopma;

- KOkoBET - TEYeH KOHLEHTpMpaH,
noslyyeH OT MNTMYM TOp, CbAbpXall
MUHUMYM 45% opraHu4Ho BelecTtso, 250
mg/l HuTpateH asoT, 335 mg/l amoHueB
asoT, 2580 mg/l P,Os5, 7580 mg/l K50, 11
mg/l MgO, 50 mg/l CaO, 10 mg/l Fe un
TEXKW MeTanu nog, fonycrumara Hopma,;

- buoctapt 93 - ekctpar oOT
KOMMOCT, MpOu3BEAEH B MHCTanauus 3a
aepobHO [AMHAMWYHO KOMMOCTUPaHe B
3aTBOpeHM cbaosBe, cbabpxaw, 38,19%
OopraHvyHu BewlecTBa, B T. 4.. 28,65%
opraHuyeH Bbraepog; 1137,30 mg/l o6y,
azoT; 2735,80 mg/l 06w, docodop;
14234,44 mg/l 06wy, kKanuin; MMKpoeneMeH-
™ (0,86 mg/l umHk, 1,2 mg/l meq, 0,42
mg/l maHraH, 3,33 mg/l kanuuii, 7,98 mg/l
marHesuin, 17,0 mg/l xxensso.

OnnTeT e 3an0xeH npes 2018r. B5
BapuaHta ¢ no 20 pacTeHus BbB BCEKU
BapuaHT:
| BapuaHT — HeTopeHu pacTteHus (Kj);

Il BapmaHT — TpetupaHe c 0,03% pa3tsop
Ha MactepbneHg (K»);

11l BapmaHT — TpeTupaHe ¢ 2,0% pasTeop
Ha KomnoBerT;

IV BapunaHT — TpeTupaHe ¢ 0,5% pa3Teop

chrysanthemum,  petunia, impatiens,
gypsophila and others. (Atanassova et al.,
2007; Atanassova, 2012; Atanassova and
Nencheva, 2012; Atanasova and
Zapryanova, 2013).

The aim of the study was to test the
effect of organic fertilizers Compovet,
Cocovet and Biostart 93 in growing
seedlings of tagetes.

MATERIAL AND METHODS

Under greenhouse conditions, a
vessel experiment was performed with the
organic fertilizers Compovet, Cocovet and
Biostart 93 for tagetes (Tagetes patula L):

- Compovet - liquid fertilizer
obtained from California worm biofertilizer,
containing minimum 40% organic matter,
110 mg/l nitrate nitrogen, 250 mg/l
ammonium nitrogen, 1100 mg/l P,Os,
4200 mg/l K,0O, 20 mg/l MgO, 70 mg/l
CaO, 10 mg/l Fe and heavy metals below
the permissible norm;

- Cocovet - iquid concentrated,
derived from poultry manure, containing at
least 45% organic matter, 250 mg/l nitrate
nitrogen, 335 mg/l ammonium nitrogen,
2580 mg/l P,Os, 7580 mg/l K,O, 11 mg/l
MgO, 50 mg/l Ca0O, 10 mg/l Fe and heavy
metals under the permissible norm;

- Biostart 93 - compost extract,
produced in an aerobic dynamic
installation ~ composting in  closed
containers containing 38.19% organic
matter, including: 28.65% organic carbon;
1137.30 mg/l total nitrogen; 2735.80 mg/I
total phosphorus; 14234.44 mg/l total
potassium; trace elements (0.86 mg/l zinc,
1.2 mg/l copper, 0.42 mg/l manganese,
3.33 mg/l calcium, 7.98 mg/l magnesium,
17.0 mg/l iron.

The experiment is set in 2018, in 5
variants with 20 plants in each variant:

Variant | - unfertilized plants (Kj);

Variant Il - treatment with 0.03%
Masterblend solution (K,);
Variant Il - treatment with 2.0% solution

of Compovet;
Variant IV - treatment with 0.5% solution
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Ha KokoBeT;
V BapuaHT — TpeTupaHe ¢ 0,1% bunocTapt
93.

M3non3saHn ca 2 KOHTpoOn —
HeTopeHun pacTeHus (Ky) 1 pacteHuns nog-
xpaHBaHun ¢ 0,03% pa3TBop Ha MacTep-
6neHp (K;) npunaraH WMPOKO Npu oTriex-
[aHe Ha LuBeTHWTe BuaoBe. MacTepbneHabT
€ CNOXeH yHuBepcasieH MUHepasieH Top,
cbabpxaly 20% as3oT (HUTpaTeH - 6,22%,
aMoHsuYeH - 3,88%, ypeeH - 9,90%), 20 %
pasteopum cpocchop (P,Os), 20 % pas-
TBOPUM Kannin (KoO) n MUKPOENEMEHTN.

3a KoOpeHOBO noaxpaHBaHe Ha pac-
TEeHWUsiTa C OpraHuYyHUTE TOPOBE Ca M3Mosi-
3BaHU [03K, NpenopbyaHu OT hupmuTe
npoussoguTenn ,Arpobuoset” EOO[ -
Cocpusa n ,Ctapt 93" -KapamaHoBo, Pyce,
a 3a MuHepasHusA Top MactepbneHg -
[03a npunaraHa B npakTukata.

MNoaxpaHBaHeTO e  UM3BBLPLUBAHO
cbc 100 ml pa3TBOp, a HETOpPEHUTE pac-
TeHus (K;) ca nonMBaHM CbC CbLLOTO
KO/IM4YeCcTBO YncTa Boga.

MpoBegeHn ca 3 noaxpaHBaHUs,
KaTo NbpBOTO € 15 AHM cnef 3acaxpaHe
Ha pacTeHunsaTta (15 anpwn), a cnepBa-
WMTe ABe - npes 2 cegMmum.

M3non3eaHn ca nuKMpaHu pacrte-
HuA, 3acageHn Ha 30 mapTt B cakcum Ne 9
CbC cybcTpart oT noysa, Topg 1 NepauT B
CbOTHOLLEeHKe 2:1:0,5.

Mo Bpeme Ha Beretauusta ca npo-
cnegsaBaHn  oeHopasnuTe GyToOHM3aLMSA,
ubTex M npeybdTaBaHe, KaTo 3a Ha-
YyasiHa 1 MacoBa nposiBa ca nNpueTn, CboT-
BeTHO 10% u 60%. 3a oTyMTaHe Ha npo-
LEHTMTE ce B3eMa npeasuj CbCTOSAHMETO
Ha NbPBUS LBAT OT BCAKO pacTeHMe.

Mpoab/MKMTENHOCTTA Ha LbTexa
BK/IIOYBaA Mepuoga OT HavyasloTo Ha ubgo-
TEX Ha MbpBMSA LBAT OO HEroBOTO npe-
ubTaABaHe. KpasaT Ha onuta npuktousa ¢
MacoBOTO NpeLbgTABaHe Ha NbPBUS LBAT.

OT4yeTeHn ca cnepHwWTe nokasaTe-
/I BUCOYMHA U AMaMeTbp Ha pacTeHusaTa
B CM, kato MbpBOTO OT4MTaHe e npu
3asaraHe Ha onuta (15 anpun), a
cnepgawmre npes 15 gHu.

Cratuctnyeckata o6paboTka Ha AaH-

of Cocovet;
Variant V - treatment with 0.1% Biostart
93.

Two controls were used -
unfertilized plants (K;) and plants fed with
0.03% Masterblend solution (K,) widely
used in the cultivation of flowering
species. The Masterblend is a complex
universal mineral fertilizer containing 20%
nitrogen (nitrate - 6.22%, ammonia - 3.88%,
urea - 9.90%), 20% soluble phosphorus
(P,0s), 20% soluble potassium (K,0) and
trace elements.

For root nutrition of plants with
organic fertilizers are used doses
recommended by the manufacturers
"Agrobiovet" Ltd. - Sofia and "Start 93" -
Karamanovo, Ruse, and for the mineral
fertilizer Masterblend - a dose applied in
practice.

The feeding was performed with
100 ml of solution, and unfertilized plants
(K1) were watered with the same amount
of clean water. Three feedings were
carried out, the first being 15 days after
planting (April 15) and the next two every
2 weeks.

Pickled plants were used, planted
on March 30 in pots size Ne 9 with a
substrate of soil, peat and perlite in a ratio
of2:1:0,5.

During the vegetation, the pheno-
phases of budding, flowering and over-
blooming were monitored, and 10% and
60% were accepted as initial and mass
expression, respectively. To account for
the percentages, the condition of the first
flower of each plant is taken into account.

The duration of flowering includes
the period from the beginning of flowering
of the first flower to its overblooming. The
end of the experiment ends with the mass
flowering of the first flower.

The following indicators were
reported: height and diameter of the
plants in cm, the first giving an account
when betting on the experience (April 15),
and the next ones every 15 days.

The statistical processing of the yield
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HUTe 3a gobuBa e m3BbpweHa no ANOVA
TecT. [JlocToBepHata pasnnka  Mexay
KOHTpoNaTa W BapuaHTuUTe e npejcraBeHa
cbC 3Haka * (P<0.05), ** (P<0.01), ***
(P<0.001), a Hepoka3aHaTa pasnnka — ns.

PE3YJITATN N OBCbXXAAHE

Mpu pacTeHnsaTa NOAXpaHBaHU C
opraHnyHuTe TopoBe KomnoseT, KokoBeT
n buoctapt 93 macosata OyTOHM3aLUUSA
n3bbp3Ba C 2-3 OHW B CpaBHEHWE C
HeTopeHuTe pacTeHns (K;), a cnpsmo
pacTeHusaATa TopeHn ¢ MactepbneHp (Ky)
T8 3aKbcHABa ¢ 1-2 aHu (Tabnvua 1).

Hauanoto Ha ubdTex npu opra-
HWUYHWUTE TOPOBE HacTbMNBa CbLO NO-paHo
OT TO31 Ha HeTopeHuTe pacTteHus (K;) ¢ 2
(KomnogeT) n 3 gHn (KokoseT n bruoctapT
93), a cnpsamo K, UbTEX BT 3aKbCHsIBA C
2 (KokoBeT u buoctapt 93) n 3 gHu
(Komnoger).

MacoBuaT LbMTEX NpU TOpeHuTe
pacteHuss u136bp3Ba WM 3aKbCHABA,
CbOTBETHO € 1-2 aHm cnpamo K; u K.

MpeubTsiBAaHETO 3ano4yBa Haii-
paHo Npw pacTeHnsTa TOPEeHN C MUHepan-
H1s Top MacTtepbneHnpg (K,), a Hali-kbCHO
npv HEeTOpeHWTe pacTeHus W npu opra-
HUYHWUA TOp KOMMOBET, KOETO Ce oTHacs U
3a peHodhaza MacoBo NpeubgTABaHE.

C Hail-npoAb/mKMTENEH UbQTEX €
OTYETEH MNPU HETOPEHWUTE pacTeHus, a
Hali-kpaTbK MpU pacTeHusTa TOpPeHu C
MacTtepbnerpg (K,). MpoabnxutenHocTTa
Ha UbdTexa npuM noAxpaHBaHe Ha
Tareteca C OpraHuWYHuM TOpoBe e 24-25 fHW.

data was performed by ANOVA test. The
significant difference between the control
and the variants is represented by the sign *
(P<0.05), ** (P<0.01), *** (P<0.001), and the
nonsignificant difference - ns.

RESULTS AND DISCUSSION

In the plants fed with the organic
fertilizers Compovet, Cocovet and Biostart
93, the mass budding accelerates by 2-3
days in comparison with the unfertilized
plants (K1), and in relation to the plants
fertilized with Masterblend (K2) it is
delayed by 1-2 days (Table 1).

The beginning of flowering in
organic fertilizers also occurs earlier than
that of unfertiized plants (K1) by 2
(Compovet) and 3 days (Cocovet and
Biostart 93), and compared to K2
flowering is delayed by 2 (Cocovet and
Biostart 93) and 3 days (Compovet).

Mass flowering in fertilized plants
accelerates or delays, respectively by 1-2
days compared to K1 and K2.

Flowering begins at the earliest with
the plants fertilized with the mineral
fertilizer Masterland (K2), and at the latest
with the unfertilized plants and with the
organic fertilizer Compovet, which also
refers to the phenophase of mass flowering.

The longest flowering was reported
in unfertilized plants, and the shortest in
plants fertilized with Masterbland (K2).
The duration of flowering is 24-25 days
when tagetes was feeding with organic
fertilizers.

Tabnuua 1. dPeHONOrMYHW HabOAEeHUA NpU TareTec, TOPeH C opraHUYHU TopoBe, 2018 r.

Table 1. Phenological observations in tagetes, fertilizer with organic fertilizers, 2018
ByToHu3auus LibchTex MpeybdTaBare | MpogbmxuTeNHOCT
BapuaHt Budding expression Flowering Overblooming | Ha ubdTexa, AHU
Variant Hayano | mMacoBa | Ba4asio | MacoB | Hayalo | MacoBo Duration of
initial mass initial initial initial initial flowering, days
Taretec / Tagetes (Tagetes patula L.)
| — HeTopeHu pacTeHus (K;) 19.04. 25.04. | 05.05. | 09.05. | 21.05. | 01.06. 27
unfertilized plants (K1)
Il — 0,03% MacTepbneHg (Kz) | 15.04. 21.05. | 30.04. | 06.05. 16.05. | 23.05. 23
Masterblend (K,)
111 — 2,0% KomnoseTt 17.04. 23.04. | 03.05. 08.05. 21.05. | 28.05. 25
Compovet
IV — 0,5% KokoseT 16.04. 22.04. | 02.05. 07.05. 18.05. | 26.05. 24
Cocovet
V —0,1% BwuocTtapt 93 17.04. 23.04. | 02.05. | 08.05. 19.05. | 27.05. 25
Biostart 93
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dur. 1. Havano Ha ubdTex
Fig. 1. Beginning of flowering

A/ HeTopeHun pacteHus (Ki); B/ pacTeHus TopeHun ¢ KokoseT
A/ Unfertilized plants (K1); B/ Plants treated with Cocovet

PacTteHusATa nogxpaBHaHW C MUHe-
panHus Top MacTepbneHg ca Haii-BUCOKM.
OpraHnyHuTe TOpoBE CbLLO OKassar Mo-
NIOXMTENIHO BNUSIHME BBPXY BUCOYMHATA
Ha pacTeHusTa, Kato MPOLEHTHLT Ha npu-
pacta Hajsuwasa TO3W Ha HETOpeHuTe
pacteHunsa (K;), cbotBeTHO ¢ 19,8% npwu
KokoseTt, 12,1% npwn KomnoseT u ¢ 2,2%
npu Buoctapt 93 (Tabnuuya 2 n durypa
1). PasnvkuTe B npupacTta Ha BMCOYMHA
Ha TOpeHuTe pacTeHus B cpaBHeHue c K;
ca MHoro gobpe pgokasaHu npu Kokoset
(P<0.001), pokasaHu - KomnoseTt (P<0.05)
N HegokasaHu npu buoctapt 93 (ns).

CnpaAMO pacTeHuATa TOPeHN C Mu-
HepasHuss Top MacTepbneng (K;) crtoii-
HOCTWTE Ha BMCOYMHATA MPU OpraHnyHUTE
TOpPOBE ca MO-HUCKWN, CbOTBETHO € 17,7%
npu Buoctapt 93, ¢ 9,7% - KomnoseT n ¢
3,5% npu KokoseT. B cpaBHeHue c K,
pasnukiTe B npupacTa Ha pacTeHuaTa ca
MHOro gobpe gokasaHu npu buoctapt 93
(P<0.001), pokasaHu - KomnoseTt (P<0.05)
1 HegokasaHu npu KokoseT (Nns).

Plants fed with Masterblend mineral
fertilizer are the tallest. Organic fertilizers
also have a positive effect on plant height,
with the growth rate exceeding that of
unfertilized plants (K,), respectively by
19.8% in Cocovet, 12.1% in Compovet
and 2.2% in Biostart 93 (Table 2 and
Figure 1). The differences in the increase
in height of fertilized plants compared to
K1 are very well proven in Cocovet
(P<0.001), proven - Compovet (P<0.05)
and unproven in Biostart 93 (ns).

Compared to the plants fertilized
with the mineral fertilizer Masterblend
(Ky), the height values for organic
fertilizers are lower, respectively by 17.7%
at Biostart 93, by 9.7% - Compovet and
by 3.5% at Cocovet. Compared to K, the
differences in plant growth are very well
proven in Biostart 93 (P<0.001), proven -
Compovet (P<0.05) and unproven in
Cocovet (ns).
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Tabnuua 2. BnvusaHue Ha opraHM4yHUTE TOPOBE BbPXY BUCOYMHATA Ha pacTeHudaTa

npes 2018 r.
Table 2. Influence of organic fertilizers on plant height in 2018
BucouunHa / Height, cm MpupacTt / Growth, cm
BapuwaHt 15.04. 30.04. 15.05. 30.05. 15.06. cm % cm %
Variant HayasiHa| cm % cm % cm % cm % cnpsmMo cnpsamMo
Initia to to
cm K1 Kz
| — HeTopeHu 4,7 7,2|100,0|11,0|100,0(11,6|100,0(13,8|100,0| 9,1 100,0 9,1 80,5
pactenus (Ki) Fkk
unfertilized
plants (Ky)
Il —0,03% 47 18,1|1125|11,9/108,2(13,8|118,9|16,0|115,9|11,3| 124,2 |11,3| 100,0
MacTepbneHg, il
(K2)
Masterblend
(K2)
I -2,0% 4,7 18,0(111,1|11,0(100,0(12,8|110,3|14,9|107,910,2% 112,1 |10,2* 90,3
Komnoset
Compovet
IV -0,5% 4,7 |78(108,3|12,0/109,1(13,0|112,1|15,6|113,0{10,9| 119,8 |10,9| 96,5
KokoseT il ns
Cocovet
VvV —0,1% 4,7 |75(104,2/10,9| 99,1 (12,0|103,4|14,0(101,4| 93 | 1022 | 93 | 823
BuocTtapTt 93 ns rohk
Biostart 93
* (P<0.05), ** (P<0.01), *** (P<0.001), a Hegoka3aHata pa3snuka / unproved diferences — ns
MpoueHTHLT Ha npupacTa B gname- The percentage of growth in

Tbp Ha TOpPEHWUTEe pacTeHus HajBullaBa
To3n Ha HetopeHuTe (K;) ¢ 20,0% npwu
Kokosert, ¢ 14,5% - KomnoseT u ¢ 3,6%
npu buoctapt 93 (Tabnuua 3). Pasnivku-
Te B fpupacTta npy opraHU4yHUTE TOpOBE
KokoseT 1 KomnoseTt cnpamo K; ca MHOro
pobpe pgokaszaHn (P<0.001), a npwu
BuocTapTt 93 Te ca HegokasaHu (ns), Tbli
KaTto CTOMHOCTUTE ca 6/M3KM A0 Te3n Ha
HeTopeHnTe pacTeHus.

CnpsaAmMo pacTeHuATa TOpPEHW C
MacTtepbneHg (K,) cToiiHOCTMTE  Ha
npupacta B AvMamMeTbp Npu opraHnyHus
Top KokoBeT Hazsuwasatr c 4,8%, npu
KomnoBeT - ca paBHU Ha KOHTPOSHUTE
pacteHuss n npu buocTtapt 93 cToliHOC-
TUTE ca no-Huckn ¢ 9,5%. Pasnukute B
npupacTta B cpaBHeHue c MactepbneHz
(K,) ca gokasaHu camo npu buoctapt 93
(P<0.05) ¥” HepokazaHum (ns) npwu
KomnoseT 1 Kokoser.

diameter of the fertilized plants exceeds
that of the unfertilized (K;) by 20.0% in
Cocovet, by 14.5% - Compovet and by

3.6% in Biostart 93 (Table 3). The
differences in growth in the organic
fertilizers Cocovet and Compovet

compared to K; are very well proven
(P<0.001), and in Biostart 93 they are
unproven (ns), as the values are close to
those of unfertilized plants.

Compared to the plants fertilized
with Masterblend (K;) the values of the
increase in diameter in the organic
fertilizer Cocovet exceed by 4.8%, in
Compovet - are equal to the control plants
and in Biostart 93 the values are lower by
9.5%. The differences in growth
compared to Masterblend (K,) were
proven only in Biostart 93 (P<0.05) and
unproven (ns) in Compovet and Cocovet.
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Tabnuua 3. BausHue Ha opraHMYHUTE TOPOBE BbPXY AMamMeTbpa Ha pacTeHudaTa

npes 2018 .
Table 3. Influence of organic fertilizers on the diameter of plants in 2018
[vawveTbp / Diameter, cm MpupacTt / Growth, cm
BapunaHT 15.04. 30.04. 15.05. 30.05. cm % cm %
Variant HavasiHa| cm % cm % cm % cnpsiMo cnpsamMo
initial to to
cm K1 Kz
| — HeTopeHu pacTeHus (Kj) 7,3 10,0/100,0| 11,3 |100,0| 12,8 |100,0| 5,5 | 100,0 | 5,5 87,3
unfertilized plants (K1) rxx
Il — 0,03% MacTtep6neHg, (Kz) 7,3 11,6|116,0| 12,7 |112,4| 13,6 |106,2| 6,3 | 114,55 | 6,3 | 100,0
Masterblend (Ky) rxx
Il — 2,0% KomnoseT 7,3 11,4|114,0| 12,4 |109,7| 13,6 |106,2| 6,3 | 1145 | 6,3 | 100,0
Compovet il ns
IV — 0,5% KokoseT 7,3 11,4114,0| 12,9 [114,2| 13,9 |108,6| 6,6 | 120,0 | 6,6 | 104,8
Cocovet ol ns
V —0,1% BuocTtapt 93 7,3 11,0/110,0| 12,4 |109,7| 13,0 |101,6| 5,7 | 103,6 | 57 90,5
Biostart 93 ns *

* (P<0.05), ** (P<0.01), *** (P<0.001), a HegoKka3aHaTa pasnuka / unproved diferences — ns

MonyyeHuTe NONOXMUTENHU pesyn-
TaTu npu noaxpaHeaHe Ha pacTeHusiTa C
opraHnyHute TopoBe KomnoseT n Koko-
BET Ce Ab/IKAT Ha BUCOKOTO CbhbAbpXaHue
Ha PyNBO- Y XYMUHOBW KNUCENNHU, N MUK-
poenemMeHTn, KOUTO akKTMBupaT npoLecu-
Te Ha obmsHaTa u ocurypsisaT MKOHOMUY-
HO M3Mnos3BaHe Ha Bnararta. HanpaeseHoOTO
OT Hac npoyysaHe 3a B/MAHUEeTo Ha Kom-
noseT 1 KokoBeT noTBbpXaaBaT edekra
Ha opraHU4yHUTE TOpPOBe, U3NOo3BaHU Npwu
apyrn usetHu kyntypu (Kotopanova and
Nencheva, 2008; Atanassova, 2011;
Zapryanova and Atanassova, 2013;
Atanassova, 2015).

Pesyntatute nonyyeHu npu noga-
XpaHBaHe Ha pa3scaj, OT Taretec c opra-
HUYHMA Top BbuocTtapT 93 ce 06sAcCHABAT C
[obpe 6GanaHcupaHusi CbCTaB Ha opra-
HUYHUTE BellecTBa, Makpo- U MUKpoene-
MEHTUTE, KaTo NoTBbpXAaBaT edyekra oT
U3Mon3BaHeTo My Mpu Apyrn kyntypu (no
CBe/leHnA Ha npoussoanTens).

N3BOAN

Mpn nogxpaHeBaHe Ha pascapg oT
Taretec C opraHWyHuWTe TopoBe KoMmnoBerT,
KokoBeT u Buoctapt 93, Hayanoto Ha
UbTEX CNPSAMO HETOPEHUTE pacTeHus
n3bbp3Ba Cc 2 A0 3 AHM M 3aKbCHsSIBA CbC
CblUMA OpOA AHW MO OTHOWEHME Ha
pacTteHusiTa TopeHn ¢ MactepbneHa.

MacoBUAIT LbQITEX NPU TOPEHUTE

The positive results obtained by
feeding the plants with the organic
fertilizers Compovet and Cocovet are due
to the high content of fulvic and humic
acids, and microelements, which activate
the metabolic processes and ensure
economical use of moisture.

Our study of the influence of Compovet
and Cocovet confirms the effect of organic

fertilizers used in other flower crops
(Kotopanova and Nencheva, 2008;
Atanassova, 2011; Zapryanova and

Atanassova, 2013; Atanassova, 2015).

The results obtained when feeding
seedlings of tagetes with organic fertilizer
Biostart 93 are explained by the well-
balanced composition of organic matter,
macro- and microelements, confirming the
effect of its use in other crops (according
to the manufacturer).

CONCLUSIONS

When feeding seedlings of
tagetes with organic fertilizers Compovet,
Cocovet and Biostart 93, the onset of
flowering compared to unfertilized plants
accelerates by 2 to 3 days and is delayed
by the same number of days in relation to
plants fertilized with Masterbland.

Mass flowering of fertilized plants
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pacTeHust ¢ opraHuyHuTe TOpoBe M36bp-
3Ba M 3aKbCHABA C 1 A0 2 AHU, CbOTBETHO
C HeTopeHUTe pacTeHWs W pacTeHuaTa
TopeHu ¢ MacTtepbneHs, Kato Npoab/HKK-
TEHOCTTa Ha UbhTexa e 24-25 aHu.

Mpu TopeHe Ha pascaja oOT Tare-
TeC C OpraHu4YHN TOpoBe e HabnagaBaHo
NO/IOXMTENIHO B/VSHWE, KaTO NpUpacTbT
Ha pacTeHusTa HajBuwaBa CTOMHOCTUTE
Ha HETOPEHUTE pacTeHus, kKaTo Bapupa 3a
BMcoumMHaTa oT 2,2% (Buoctapt 93) Ao
19,8% (KokoBeT) n 3a guametbpa OT
3,6% (BbuocTtapT 93) go 20,0% (KokoseT).

with organic fertilizers accelerates and
delays by 1 to 2 days, respectively, with
unfertilized plants and plants fertilized with
Masterbland, and the duration of flowering
is 24-25 days.
. When fertilizing seedlings of
tagetes with organic fertilizers, a positive
effect was observed, as the growth of
plants exceeds the values of unfertilized
plants, varying for the height from 2.2%
(Biostart 93) to 19.8% (Cocovet) and for
the diameter of 3.6% (Biostart 93) to
20.0% (Cocovet).
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