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PE3OME

OcobGeHOCT npu pacTexa Ha Ko-
puaHabpa e nosuweHata NoTpebéHoCT oT
a30T, KOeTo Kpue onpeneneH ekosornyeH
puck npu oTrnexgaHeto My. AnTepHa-
TMBa 3a MnoBuUllaBaHe Ha [Jobusute u
peanv3upaHe Ha npogykums c¢ 6wuosno-
rMYyHa CTOMHOCT, € JIMCTHOTO noAxpa-
HBaHe C GMOCTMMYNaHTU, 4ype3 KoUTo ce
nosuilaBa egpeKTUBHOCTTa Ha W3Mos3Ba-
He Ha MUWHepas/IHUTe HYTPUEHTU U BHacs-
HEeTo Ha a30T MoXe Ala 6bae orpaHuyeHo.

C uen fa ce nscnensa eqpekTMBHOCT-
Ta Ha HOBW npenapaTu-UTOCTUMYNaTopW,
paspaboTeHn Ha opraHWyHa OCHOBa B
Na6opaTtopwus “BMoNOrMyHoO aKTUBHU
BelllecTBa 3a pPacTeHMEeBBLACTBOTO” KbM
WHcTuTyT no Kpuobuonorus n XpaHutesiHu
TexHonornn-Coouss, B NPOLb/DKEHME Ha
JBe CTONaHCKM TroAMHM ca nNpoBefeHu
NPeLUn3HN NOJICKN ONUTK Mo 6/I0KOB MEeTOZ, C
kKopunaHgbp (Coriandrum sativum L.), copT
MecTteH ppe6HonsiofeH. lNpenapatute ca
NMPWIOXEHN Ype3 JIMCTHO TpeTupaHe BbB
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SUMMARY

A peculiar feature of coriander
growth is the increased demand for
nitrogen, which poses a particular
environmental risk when grown. An
alternative to increasing vyields and
realizing production of high biological
value is foliar feeding with biostimulants,
which increases the efficiency of mineral
nutrients utilization and the nitrogen intake
can be limited.

In  order to investigate the
effectiveness of new organic formulations
developed in the Laboratory "Biologically
active substances for plant breeding" at
the Institute of Cryobiology and Food
Technologies in Sofia, for two harvesting
years, field experiments by randomized
block design were carried out using a
coriander (Coriandrum sativum L.), local
small-breed variety. The preparations are
applied by leaf-treatment in the budding
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(hasza 6yToHu3auus. MonyyeHuTe pesyntatum
nokaseart, 4e JIACTHOTO MoOAXpaHBaHe C
usnuTBaHaTa cepus okassa CTUMYy/MpaLlo
B/IMSIHAE BbBbPXY MNPOAYKTMBHOCTTA, KaTo
Hali-epeKTNBHN ca 0bpasunTe Ha OcHoBaTta
Ha NyMOPUKOreHeH eKcTpakT (yBesimyaBaHe
Ha pgobuBa fo 16%, npu crartucTuyecka
[oKasaHOCT Ha pasnukute). MNpenapaTtute
OT TO3M TWM Ca W3K/IYUTENHO MOAXOAALLM
3a LesiMTe Ha OpraHM4yHoTO 3emefenme.

KntouoBu aymu: KopuaHabp,
61oxymyc, npenapaTtu-goMToCTUMynaTopu,
NPOAYKTUBHOCT

YBO/,

KopraHabpbT € efHa OT HETUMUYHK-
Te KynTypw, oTrnexgaHn B bbarapus, kaTto
npousBoAcTBOTO My dhopmmpa 90% oOT
M3HOCA Ha BCUYKM MOAMNPAaBKM U apoMaTtHU
pacTeHus. KopunaHgbpsT  (Coriandrum
sativum L.) e e4HOrogULWLHO MeaMLMHCKO U
apomMaTtHO pacTeHue OT CEMeNCTBOTO
Apiaceae. OrpOMHUAT MHOYCTPUaseH UHTe-
pec ce Ab/MKM Ha LeHHUTe CcBolicTBa Ha
pacTeHMeTo: aHTUOKCUMAAHTHO, aHTuMmyTa-
FeHHO, aHTUMWKPOBHO, YycrnokosBalo Aeii-
CTBME, KaKTO U aHa/ireTMdeH N XOPMOH-
6anaHcupaly, edekrt. VikoHoMuyeckaTa 3Ha-
4YMMOCT Ha KynTypaTa ce onpezens oT BUCO-
KaTa peHTabunHocT Ha oTrnexgaHeto U.
Camo B ceMeHaTta My ce CbAbpXaT Mexay
10% wn 27.7% MacCTHU KUCENNHU U o 2.6%
eTepuyHn macna, KouTo NOOTAENHO WX B
KOMOuHauusa, morat fda ce u3nonssar B
XpaHuTesiHo-BKycoBaTa, hapmaleBTMyHaTa
1 Ko3meTnyHarta npomuwneHoct (Diederichse
et al., 1996).

KopnaHabpbT €  W3TOYHMK  Ha
BUTaMWH K 1 O-TOKOGPepos1, MUKPOESIeMEHTH
W XpaHWTeNHW BellecTBa. Te3n U Apyru
0COGEHOCTM Ha KopuaHgbpa ro npassaT
U3K/IOUUTE/THO TbpCEHa CYpPOBMHA, KaTo
nasapHaTa My CTOMHOCT ce onpegens ot
QU3UYHUTE N XUMUYHUTE XapaKTepUCTUKM
Ha pacTeHWeTOo, KaKTo M OT KayeCTBOTO Ha
apomata My (Bhat et al., 2014).

KopraHabpbT e 0Obp30 pacTawa
KyNnTypa, Xxapakrepusupalia ce ¢ noBuLleHN
HYXAWM OT a3oT, docdhop, Kanuid, kanumii n
MUKpOENEeMEHTH, nopagu  OTHOCUTESTHO
KpaTkua BeretaunoHeH nepuogd. Mo oTHO-
lWeHVe Ha a30THOTO obesnevyasaHe, MNpo-

phase. The results obtained show that
foliar feeding with the tested series has a
stimulating effect on productivity. The
most effective are vermicompost extract-
based preparations (increase in yield to
16%, with statistical evidence of
differences). Preparations of this type are
extremely suitable for organic farming
purposes.

Key words: coriander,
vermicompost, phytostimulators, productivity

INTRODUCTION

Coriander is one of the atypical
crops grown in Bulgaria. Its production
accounts for 90% of the export of all
spices and aromatic plants. The economic
importance of culture is determined by the
high profitability of its cultivation.
Coriander (Coriandrum sativum L.) is an
annual medical and aromatic plant which
belongs to the family Apiaceae.

The huge industrial interest is due to the
valuable properties of the plant:
antioxidant, antimutagenic, antimicrobial,
soothing, as well as an analgestic and
hormone-balancing effect. Only its seeds
contain between 10% and 27.7% fatty
acids and to 2.6% essential oils, which,
either separately or in combination, can
be used in the food, pharmaceutical and
cosmetic industry (Diederichse et al.,
1996).

Coriander is a source of vitamin K
and a-tocopherol, trace elements and
nutrients. These and other features of the
coriander plant make it an extremely
sought-after raw material, as its market
value is determined by the physical and
chemical characteristics of the plant, as
well as by the quality of the fragrance
(Bhat et al., 2014).

Coriander is a fast growing crop,
characterized by increased needs for
nitrogen, phosphorus, potassium, calcium
and trace elements, due to the relatively
short growing season. In terms of nitrogen
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yuyBaHMsITa yCTaHOBABAT MHOMO BUCOKA CTe-
MeH Ha akymy/sauus Ha a3oT, He3aBUCUMMO
Jann nousute ca TOPEHW WM HETOpeHU
(Giuffre de Lopez Camelo et al., 1995;
Donega et al., 2013). Ha 6a3aTta Ha Te3u
JaHHN ce 06CHXAAT XMNoTe3n 3a eKoslo-

TMYHUS  PUCK NpW  OTIAeXAaHeTo  Ha
KopraHabp.
Mpn oTrnexgaHe 6e3  as0THO

noaxpaHesaHe, B no4ysu, 6e4HM Ha asoT, ce
npegnonara HegoMnycTMMo 1 HeobpaTMOTO
u3yepnsaHe Ha enemeHTa. ToBa onpegens
N3NCKBaHNATA 3a [OMbJ/IHUTE/IHO BHacsHe
Ha as30THW TOpOBe, KaTo u3cnenBaHusaTa
nokassart yBe/nmyaBaHe Ha fobuBa oT 4%
[0 70% npu BHAcsiHE Ha OpraHuyeH wau
MuHepaneH asotr (Carrubba et al.,, 2014).
N3nnwbKbT OT  OpraHM4yHu unm  Heopra-
HWYHW a30THM TOpPOBE BOAW [0 HUTPATHO
3ambpcsaBaHe No xpaHuTenHarta Bepura.

ExkonornyHa anTepHartvea 3a
nosulaBaHe Ha [O6GMBUTE N peann3upaHe
Ha npoaykuMs ¢ 6MonorMyHa CTOWMHOCT, e
M3Non3BaHeTo Ha OMOCTUMYNaHTW, 4pes
KOUTO ce noBMwasa egekTUBHOCTTa Ha
U3non3BaHe Ha MUHEepasIHATE HYTPUEHTU U
BHaAcCAHETO Ha a30T MOXe fa Obhe orpa-
H1yeHo. OT pas/iMyHN NpoBefeHn WU3cnej-
BaHWA, BeYe e W3BECTEeH MONOXUTENHUAT
eekT BbpXy pactexa u 6uomacara OT
npunaraHeTto Ha OGUOXYMyC KaToO MNOYBEH
nofo6puten npu oOTIIeXfaHe Ha Meau-
LUMHCKX M apoMaTHW pacTeHWs KaTo faika,
XMBOBNSAK, KOPUaHL4bLP, KOMbP, aHACOH U Ap.
(Shirkhodaei et al., 2014). [pyra Bb3MOX-
HOCT 3a crpaBfiHe C as3oTHara HeobXxo-
OVMOCT € BHACSHEeTO Ha XWU3HEHO BaXkHUTe
e/leMeHTU Ypes3 JIMCTHO TPeTUpPaHe.

LlenTa Ha HacToslILLETO npoyyBaHe e
Ja ce ycTaHOoB/ ed)eKTbT BbPXY pacTex-
HATE  XapakTepucTUKM Ha  KOpuaH4bp
(Coriandrum sativum L.) oT NMCTHOTO Tpe-
TMpaHe C KOMMJIEKCHW OpraHu4Hu npenapa-
v, paspaboteHn B Jlabopatopus “Buono-
IMYHO aKTMBHW BeLLecTBa 3a pacTeHWeBb/-
CTBOTO” KbM WHCTMTYT no Kpuobuonormsa u
XpaHutenuu TexHonorum-Codous.

MATEPWNAN N METO4WA

MpoyyBaHeToO e npoBefeHo npes ne-
puoga 2009-2011 r. Bbpxy 6uBLIA MBagHO-
6natHa cnabo 3acosieHa, MNeCbKIMBO-

sequestration, studies have found a very
high degree of nitrogen accumulation,
whether the soils are fertilized or non-
fertilized (Giuffré de Lopez Camelo et al.,
1995; Donega et al., 2013). Based on this
data, hypotheses about the environmental
risk in the cultivation of coriander are
discussed.

While growing without nitrogen
nutrition in soils poor in nitrogen, it is
suggested unacceptable and irreversible
depletion of the element. This determines
the requirements for additional nitrogen
fertilization, and studies show an increase
in yields of 4% to 70% when organic or
mineral nitrogen is introduced (Carrubba
et al., 2014). The excess of organic or
inorganic nitrogen fertilizers leads to
nitrate contamination along the food
chain.

Ecological alternative for increasing
the yield and realizing production with

biological value is the wuse of
biostimulants,  which increases the
efficiency of the mineral nutrients

utilization and the introduction of nitrogen
may be limited. From various studies, the
positive effect on growth and biomass
production of biohumus applied as soil
improver in cultivation of medicinal and
aromatic plants such as chamomile,
plantain, coriander, fennel, anise, etc. was
already known (Shirkhodaei et al., 2014).
Another option for dealing with nitrogen
need is providing the essential elements
through foliar treatment.

The aim of the present study was to
determine the effect of foliar application of
complex organic preparations, developed
in the Laboratory "Biologically active
substances for plant breeding" at the
Institute of Cryobiology and Food
Technologies in Sofia, on the growth
characteristics of coriander (Coriandrum
sativum L.).

MATERIAL AND METHODS
The study was conducted during
the period 2009-2011 on a former
meadow-pond low salinity sandy-clay soil
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rMMHecTa no4ysa B eKCNepumeHTasiHaTa
6a3a npu ArpapeH YHuBepcuteT - 1084uB.
CbAbpXaHWETO Ha OCHOBHUTE XpaHWUTESHU
efleMeHTn B noyseHus cnoit 0-20 cm e: N -
26.65 mg/100g; P,Os — 11.21mg/100g;
K,O- 27.47 mg/100g; xymyc — 2.39%.

B npoab/mkeHne Ha 2 BeretauyOHHU
ce30Ha e nposejeH Mocky onut no 6/10K0B
MeTof, B YEeTUpPU NOBTOPEHWUS U paHOoMU-
3MpaHO pasnosioXKeHne Ha BapuaHTute, C
rofieMuHa Ha pekonTHaTa napuena 15 m?
cnep npeAlecTBeHNK nweHuua. Mpunoxe-
HO e MUHepasiHO TopeHe. ®oChopHUAT Top
€ BHeCeH npegu opaHTa, a as3oTHUAT C
nocnegHarta npegcentoeHa obpaboTka.

Ceuntbata e n3BbpLLEeHa npes TpeTa-
Ta [eceTAHeBKa Ha Mecel, OKTOMBPW CbC
copT MecTeH ApebHONI0AEH Npu Mexaype-
ave 12-15 cm v nocesHa Hopma 1.3 kg da™,
Ha Abnb6oumHa 3-4 cm. 3a 6opba cpewy
nnesenvTe e M3non3saH xepbuuna, BHeCeH
cnepn ceutbarta, npeay NoHMKBaHe B [03a
2000 ml ha™.

M3nutaHo e BANAHMETO Ha 5
npenaparta, paspaboTeHn Ha ocHoBaTa Ha
XYMWHOBUW U3TOYHULN C pa3/INiyeH CbCTas:

1. X-80 (800 ml ha') -
npenapart - NPOTOTUN Ha pasnpocTpaHeH
B TbPprosckaTa Mpexa MnpoLyKT, C BUCOKO
CbAbpXaHne Ha KasmeB Xymar.

2. T-100 (2500 ml ha’) -
EeKCTpaKT OT 6UOXYMYC.
3. H-40 (300 ml ha') —

NPOM3BOAHO CbeAVHEHNE Ha pacTexeH pe-
rynatop ¢ NpypoAouAEHTUYEH XapakTep.

4, XH-100 (1000 ml ha') —
npenapat, CbAbpXall XyMWHOBK CO/N U
NPOM3BOAHN Ha (PEHOKCUKUCENUHA C
pacTex-CcTMMynupawlo gelicTeue.

5. TH-140 (2500 ml ha) —
eKCTpakT oT 6uoxymyc, oborateH ¢ puto-
CTUMY/IaTOpW.

BHacsHeTO Ha npenapaTnte € BbB
(pasa 6yTOHM3auus, NocpeaCcTBOM SIMCTHO
TpeTvpaHe npu pasxogHa HopMa Ha
pa6oTHMs pa3Tteop 250 L ha™.

OTueTeHM ca nokasatenuTe: BUCOUU-
Ha Ha pacTeHusiTa, OpOi CEHHUUM Ha
pacTeHue, Maca Ha nsiofoBeTe B pacTeHue,
Maca Ha 1000 nnoja, xeKtonuTposa Maca u
JobvB Ha cemeHa. 3a OGuMOMETpUYHMTE
M3MepBaHUA OT BCSiKa Mapuena Ha M3nuT-

in the experimental base at Agricultural
University - Plovdiv. The content of the
main nutrients in the soil layer 0-20 cm is:
N - 26.65 mg/100g; P,Os - 11.21mg/100g;
K,0 - 27.47 mg/100g; humus - 2.39%.

In the course of 2 consecutive
growing seasons, field experiments have
been established using randomly
assessed block design, in four replicates
per variant, plot size of 15 m® each, after a
wheat predecessor. Mineral fertilization
was applied as follows: the phosphorous
fertilizer - before ploughing and the
nitrogen fertilizer - at presowing.

Sowing was carried out during the
third decade of October with a local
variety “Drebnoploden” at 12-15 cm row
spacing, seeding rate 1.3 kg da*, at a
depth of 3-4 cm. For weed control a post-
sowing pre-emergence herbicide was
applied at the dose of 2000 ml ha™.

The influence of 5 preparations
developed on the basis of humic sources
of different composition has been tested:

1. X-80 (800 ml ha'l) - a prototype
of a commercially available product with a
high potassium humate content.

2. T-100 (2500 ml ha') -
vemicompost extract

3. H-40 (300 ml ha™) - a growth
regulator derivative compound of naturally
identical origin.

4. XH-100 (1000 ml ha’) -
preparation containing humic salts and
derivatives of phenoxy acid with growth-
stimulating action.

5. TH-140 (2500 ml ha™) - extract
from biohumus, enriched with
phytostimulators.

The preparations were applied as
foliar spray at the phase of budding, at a
rate of working solution 250 L ha™.

Reported indicators are: plant
height, number of canopies per plant, fruit
mass per plant, mass of 1000 fruit,
hectolitre mass and seed yield. For
biometric measurements 20 plants from
each plot were taken. The values are
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BaHWTe BapuaHTK ca B3eTu No 20 pacTeHusl.
CToiiHOCTUTE Cca OCpefHeHM 3a efdHo
pacteHve. lMonyyeHnTe daHHM 3a fo6uBa
ca 06paboTeHn MaTteMaTUyecku no mMetoga
Ha AUCNEePCUOHHNS aHaN3.

PE3YJITATN N OBCbXXAAHE

MpeauMCTBO Ha OTIEXAAHETO Npu
KopraHAbpa €, 4e USIoTO pacTeHue -
n1cTa, KOpeH, LBeToBe, Nao4oBe, npurexa-
Ba LIEHHW CBOICTBA M HaMupa UHAyCcTpua-
HO npunoxexwe. Pe3yntatuTe oT npoBege-
HWTe BereTauuMOHHU ONWTU MOKas3BaT, u4e
BCMYKM  M3NUTBAHW npenapartu-obpasuu,
pa3paboTeHn Ha OCHOBaTa Ha GMOMOrMYHO
aKTMBHM BellecTBa, CTUMYIMpaT pacTexa
Ha BereTaTMBHaTa Maca W noBuLIaBat
[o6vBa Ha ceMeHa B CTeneH, 3asucella oT
TemnepaTypHO-B/IaXXHOCTHUSE  pPexuM  npe3
cTonaHckara roguHa.

Mpu chakTopa cpegHoOMeEceYHa TeM-
nepatypa npes nepvoguTe Ha nNpoy4yBaHe
He ca HabnwgaBaHW CbLLIECTBEHU OTK/O-
HEeHWs, NO OTHOLUEHME W3UCKBaHUATA Ha
KyNnTypaTa W CTOMHOCTATE 3a MHOrOrofmiu-
HuA nepuog (Purypa 1).

averaged over a plant. The data obtained
for  the yield were processed
mathematically by the dispersion analysis
method.

RESULTS AND DISCUSSION

Advantage of the cultivation of
coriander is that the whole plant - leaves,
root, flowers and fruit, has valuable
properties and industrial application. The
results of the vegetation trials show that
all tested sample-preparations, developed
on the basis of biologically active
substances stimulate the growth of
vegetative mass and increase seed yield
to a degree depending on the
temperature-humidity regime during the
harvesting year.

In the average monthly temperature
factor during the study periods, no
significant deviations were observed in
terms of crop requirements and values
relating to the multi-annual period (Figure
1).

°C CpepHOMECeYHH TeMnepaTypH, °C
o8 Average monthly temperatures,°C
23
17,2
18 S
122/% s 2009-2010
1B 2010-2011r.
|| man 2011-2012r,
£ . | ——1965-19%r.
24
¥ XI X | I Il \Y v VI
dur. 1. CpegHoOmece4yHM TemmnepaTtypy nMpe3 BeretayMoHHUs Ce30H Ha
KopuaHAabpa

Fig. 1. Average monthly temperatures during the growing season of coriander
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JaHHuTe 3a pasnpegenieHneTto Ha
MeceyHaTa cyma Ha Basnexute (durypa
2) nokasear pas/imune npes fABeTe CTO-
naHcku roguHn. Pekontata ot 2010 r. ce
xapakrepmsmpa C no-Hucka obesnevye-
HOCT C Bfara npe3 Mecel, Maii, Korato
Kyntyparta BCTbNBa B KpuTMyHata asa
6yToHu3auma. MNpe3 2011 r. byToHu3a-
uusaTa 1 LbTeXbT ca NPoTeKknu npu no-
BMCOKa 3araceHocT C Bfiara — cyma Ha
Ba/IEXMTE Mpe3 nepmoga mMaii-toHn e 82,3
mm/m? cnpsMO MHOroroavLLIHaTa Hopma
oT 68 mm/m®.

mm

Data on the distribution of
precipitation totals (Figure 2) shows a
difference over the two economic years.
The harvest of 2010 is characterized by
lower moisture availability in May, when
culture enters the critical phase of
budding. In 2011, budding and flowering
occurred at a higher moisture supply - the
precipitation totals in the May-June period
was 82.3 mm/m’ versus the multi-year
rate of 68 mm/m”.

Mece4Ha cyma Ha Banexure,mm

Monthly precipitation totals, mm

180
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140
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#:2009-2010

100 -

s 2010-2011T

80
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40
20

[:I

X X1 Xl I Il

coriander
[aHHnte 0T MopdoMeTpuyHNTE
aHa/M3M noka3eaT, 4Ye B kKpas Ha

BeretTayusaTa BMcoYMHaTa Ha TpeTupaHu-
Te pacTeHus npeBuWaBa KOHTPOJIHMSA
BapuaHT ¢ 4-10 cm (Ta6nuua 1). Mpuna-
raHeTo Ha npenapaTute cTUMmynupa u
o6pa3yBaHeTO Ha CeHHuuUM ¢ 3 go 6
6pos. Te3n echekTn ca SICHO U3paseHn B
2011 roguHa, xapakTepusmpawa ce ¢ no-
61aronpuaTHOTO cbyeTaBaHe Ha
KAMMaTUYHUTE aKTopw.

= 2011-2012r.
==1965-1995r.

i v V VI
dur. 2. PasnpegesieHne Ha mMeceyHata Cyma BaslexuTe npes BeretalnMoHHUA

Ce30H Ha KopuaHabpa
Fig. 2. Distribution of monthly precipitation totals during the growing season of

Morphometric data analyses show
that at the end of vegetation the height of
treated plants exceeds the control variant
by 4-10 cm (Table 1). The application of
the formulations also stimulates the
formation of canopies with 3 to 6 pieces.
These effects are very pronounced in the

2011 vyear characterized by more
favourable combination of climatic
factors.
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Tabnuua 1. BnnAHMe Ha eKcnepumeHTasIHM rnpenaparn-outocTMMynaTopu
BbPXY MOPHOMETPUUHU XapaKTEPUCTUKN Ha KOpnaHabP
Table 1. Influence of experimental preparations-phytiostimulators on the
morphometric characteristics of coriander

Bpoii ceHHMLM Ha

Bpoli nnogose Ha

BapmaHTm BucounHa Ha pacTteHudaTa 1paCTeH|/|e lpaCTeHVIe
Variants Plant height, cm Number oFf)I(;z;l]rt\oples per Number of fruits per plant
2010 2011 CpepgHo/Mean 2010 2011 CpegHo/Mean 2010 2011 CpepgHo/Mean
X-80 85.7 105.5 95.6 286 31.1 29.9 346.5 269.0 307.8
XH-100 86.7 101.6 94.2 29.2 30.0 29.6 358.4 246.0 302.2
T-100 86.5 106.6 96.6 30.0 33.2 31.6 387.5 262.0 324.8
TH-140 84.0 102.3 93.2 31.3 34.6 33.0 395.7 274.3 335.0
H-40 84.2 104.0 94.1 28.4 34.0 31.2 363.0 255.0 309.0
Kowtpona g5 4 940 88.7 28.0 282 28.1 332.7 230.0 2814
Control
N=20. Preparations were applied at the stages of budding.

Bcuukn  m3nuTBaHW  npenapatwu All test preparations have a
oKasBaT MOMIOXUTENHO B/MAHUE BBPXY | positive impact on the main indicators
OCHOBHWUTE nokaszatenun, dopmupatyy | forming the yield — number of fruit and its
pobmBa — 6poii nnopgoBe K TexHuTe | physical characteristics (Table 2).

hu3nyHM xapakrepuctukn (Tabnuua 2).

Tabnuua 2. EQQeKT OT /INCTHO TpeTupaHe ¢ PUTOCTUMYNATOPU BbPXY (PU3NUHK
XapakTepucTUKM Ha NJ1040BeTe NpU KOpUaHabp

Table 2. Effect of foliar treatment with phytostimulators on the physical
characteristics of coriander fruits

Maca Ha nnogose B

Maca Ha 1000 nnoga XeKTo/imTpoBa maca

B\?ﬁf:gs” Mass o% fF;Si('E;epHeV:'eplant, g Mass of 1000 fruits, g Hectolitre mass,kg

2010 2011 CpegHo/Mean 2010 2011 CpepgHo/Mean 2010 2011 CpegHo/Mean
X-80 1.19 2.00 1.60 341 971 6.56 324 33.0 32.7
XH-100 1.13 2.20 1.66 3.37 911 6.24 32.0 34.0 33.0
T-100 1.21 2.50 1.86 3.52 10.00 6.76 336 32.0 32.8
TH-140 1.24 2.60 1.92 3.65 10.40 7.02 335 35.0 34.3
H-40 1.16 2.20 1.68 3.43 9.00 6.22 33.0 34.2 33.6
KoHtpona 4 9 1 96 1.53 3.24 870 5.97 321 330 32.6
Control

N=20. Preparations were applied at the stages of budding.

Mpe3 paBeTe CTONAHCKA TrOAUHN In the two harvesting years, the

CTUMY/IMpaLLMAT ediekT nNpu nokasartens
,0pOli MogoBe 3a efHO pacTeHue” e
Hali-cU/iHO m3paseH npu npenapatuTe T-
100 u TH-140, kato cpefHo 3a nepuoja
CbOTBETHUTE CTOMHOCTM ca 324 u 335
6posi/pacTeHune, KoeTo npesuwasa ¢ 15-19
% KoHTponara (281 6pos/pacTteHue). Mpu
ocTaHasMTe npenapatn eqpekTsT e 7-9%.
MpunaraHeTo Ha T-100 n TH-140 Boau Ao

stimulating effect on the "number of fruit
per plant” indicator is most pronounced in
the T-100 and TH-140 preparations, with
average values over the period being 324
and 335 pcs. per plant, that is by 15-19%
higher in comparison to control (281 pcs.
per plant). In the other preparations, the
effect is 7-9%. The application of T-100
and TH-140 results in an increase in the
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yBe/nMYaBaHe MacaTa Ha M1ofo-BeTe
cpegHo ¢ 26%, npu yBennyeHue 7-13% 3a
apyrute  npenapatn. CTOWHOCTUTE  Ha
XeKTONUTpoBaTa Maca 3a BapuaHTute TH-
140 n H-40 ca no-BMCOKW OT KOHTpO-naTa
npes [BeTe CTOMaHCKM TroAuHM, a 3a
npenapar XH-100 — camo B roguHarta c no-
61aronpuATHA KNMMaTUYHN YCI0BUSI.

Ha Ta6nuvua 3 ca oTpaseHun pesyn-
TaTuTe 3a epekta OT TpPeTMpaHeTo BbpXy
pobusa. CpefgHo 3a nepuoga, nosnyde-
HUAT OOOMB cemMeHa Mpu KOHTposnaTa e
1.992 t ha™. MNpn npunaraHeTo Ha KOM-
njekcHUTe XyMWHOBMW npenapatn [oobwu-
BUTe BapupaT oT 2.073 o 2.299 t ha™.
3a BCUYKM TpeTMpaHu BapuaHTn e oTye-
TEHO [OCTOBEpPHO MOBMLIABaHE Ha
noobusute oT 4 Ao 16%.

mass of fruit by an average of 26%. The
rest of preparations provide an increase
of 7-13%. Hectolitre mass values after
application of TH-140 and H-40 variants
are found higher than the control over the
two years and for XH-100 only in the year
with more favourable climatic conditions.

Results shown on Table 3 reflect
the effect of treatment on seed yield.
Over the period of two years the yield of
control variant was 1.992 t ha™ on the
average. In variants treated with complex
humic preparations the yields range from
2.073 to 2.299 t ha™. In all treatments a
significant increase from 4% to 16% has
been established.

Tabnuua 3. EGeKT OT IMCTHO TpeTupaHe ¢ UTOCTUMYyIaTopn BbpXy AoOMBa Ha

3bPHO NpPY KopUaHaAbP

Table 3. Effect of foliar treatment with phytostimulators on the seed yield of

coriander
CpepHo 3a nepuoga Pasnuka Kbm
Baplf'aHTV' 2010 2011 Average over the period Difference KoHTponara
Variants To control

thal % tha % that tha %
X-80 1.738 103.5 2.407* 104.5 2.073 8.1 104.1
XH-100 1.752 104.3 2.460* 106.8 2.106 11.4 105.7
T-100 1.800* 107.1 2.620* 113.7 2.210 21.8 110.9
TH-140 1.865* 111.0 2.732* 118.6 2.299 30.7 115.4
H-40 1.773 105.5 2.540* 110.2 2.157 16.5 108.3
KoWtpona 4 e 1000 2.304 100.0 1.992 100
Control
LSD,5% 0.057 0.071

*Results differ significantly at P<0.05

Hali-Bucokn gobuBn ca nosyyveHu
npu BHacsaHe Ha npenaparute Ha
OCHOBAaTa Ha eKCTPakT OT SIyMOpUKOoreHeH
Top: T-100 (2.210 t ha™*) n TH-140 (2.299
t ha'l) — 11/16% yBenuuyeHue. MNpn ocTa-
Hanite npenapatu X-80, H-40, XH-100
yBe/niMyaBaHeTo Ha fobusute e oT 4.1%
0o 8.3%.

OT nonyyeHuTe pesyntatv Moxe
Ja ce 3akIuu, 4Ye Kato UAnio, U3NuT-
BaHUTE cepun OT KOMMIEKCHU XYMWUHOBMU
npenapaTn UMaT MOoJIOKNTESTHO B/IMAHME
BbPXy pactexa W pasBUTMETO Ha
KopuaHabpa. CTuMynmpawoto feicTene

The highest yields were obtained
after foliar application of the preparations
based on the extract of vermicompost: T-
100 (2.210 t ha™) and TH-140 (2.299 t
ha'l) — 11/16% increase. In the other
preparations X-80, H-40, XH-100 the
yield increase is from 4.1% to 8.3%%.

From the results obtained it can be
concluded that, in general, the tested
series of complex humic preparations
have a positive impact on growth and
development of the coriander. The
stimulating effect is determined by the
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ce onpefens OT Ha/IMYMETO Ha BUCOKO-
YCBOUMW OpraHo-MUHEepasiHu KOMMIeKCH
N 6MOMOTMYHO aKTMBHM BellecTBa B
cbCTaBa. B noTBbpXxaeHve Ha ToBa e no-
BUCOKaTa eekTVBHOCT Ha npenapaTtute
T-100 n TH-140 Ha ocHOBa Ha GMOXymyc,
Abxala ce Ha no-6oratoTo CbAbpXxa-
HMe Ha uToCcTUMynaTopu, Makpo- U
MUKPOENEMEHTH, BK/IIOUUTENIHO U Ha
NIeCHO YCBOUMM a30THW CbeAUHEHUS B
NYMOPUKOTEHHUA  €KCTPakT, KOoeTo ro
npasu NOAXOASAL, U3TOYHUK HA HYTPUEHTU
3a KopvaHabpa 1 opyru Kyntypu ¢ nosu-
LWeHW W3UCKaHUA KbM asota u apyru
eceHUMasiHn  efleMeHTU. YCcTaHOoBeHuTe
pe3ynTtaTtn ca B CbOTBETCTBUE C U3Cnes-
BaHUSA OTHOCHO NONOXUTENHUA edekT OT
XYMYCHO TOpeHe Ha noysara. Hosopas-
paboTteHuTe npenapartn-puTocTMMynaTopu
no CBOSA CbCTaB ca MNPUNoXKUMM 3a
LesiTe Ha OpraHNYyHOTO 3emMejenve.

N3BOAN

JICTHOTO TpeTupaHe ¢ KOMM/IEKCHM
npenapatu-o6pasuy, CbabpXaliy akTuB-
HMW XYMWHOBM CyOGCTaHUUMM BbBB asza
OyTOHM3aLUMA Ha KopuaHabp CTUMYy/Mpa
pactexa ¥ pasBUTMETO NPU KOopuaHabp
CcopT MecTeH ,JpebHonnoaeH". MNpenapa-
TMTEe, pa3paboTeHM Ha ocHoBaTa Ha
eKCTpaKTh oT fiymbpukoreHeH top (T-100
n TH-140) ca c Hali-e(heKTMBHO [AelicT-
BMe. B ycnoeuaTta Ha npoBegeHuTe Mnon-
CK/ OMUTW TAXHOTO MPUIOXKEHWe Aonpu-
Hacs 3a nosulIaBaHe Ha J06VBWTE cpej-
HO ¢ 11% u 16%. MNpenapaTtn ¢ nogob6eH
CbCTaB Ca U3K/MOUYUTENHO NOAXOAALM 3a
OopraHVyHOTO 3emejenve.

presence of highly absorbable organo-
mineral compounds and biologically
active substances in the composition.

In confirmation of this is the better
efficiency of the biohumus based
preparations T-100 and TH-140, due to
the rich content of phytostimulators,
macro- and trace elements, including
easy available nitrogen compounds in the
vermicompost extract, which makes it a
suitable source of nutrients for coriander
and other crops with increased demand
for nitrogen and the other essential
elements supply. The results established
are consistent with studies on the humus
fertilization effect. The newly developed
products-phytostimulators are by their
composition applicable for the purposes
of the organic farming.

CONCLUSIONS

Foliar treatment with complex
sample-preparations containing active
humic substances in the phase of budding
stimulates growth and development of the
coriander local variety "Drebnoploden”.

Formulations developed on the
basis of the vermicompost extract (T-100
and TH-140) have the most effective
influence. In the conditions of the
established field trials, its application
contributes to an increase in yield by 11%
and 16% on the average. Preparations of
this composition are extremely suitable for
organic farming.
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