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PE3KOME

Mpe3 nepnoga 2021-2022 rogmHa
B MHCTUTYTBLT No dypaxHuTe Kyntypu -
lMneBeH € YCTaHOBEHO BMMAHWETO Ha
npencenTbeHo TpeTupaHe (rpyHOMpaHe)

Ha cemeHa cbc  Siliplant  npwu
nabopaTtopHu ycnoBus BbpPXY
MbpBOHAYANHOTO Pa3BUTHE Ha TPU copTa
nouepHa oTrnexaaHu no

KOHBEeHUuoHaneH (,[Jdapa“ n ,lneBeH 6%)
n BSP5A001 ovonornyeH  meTtop.
Mpocnenexun ca nabopaTtopHa
KbITHAEMOCT Ha CeMeHaTa W pacTeXHU
nposiBM Ha KymTypata npum in vitro

SUMMARY

During the period 2021-2022 in the
Institute of Forage Crops - Pleven was
established the influence of pre-sowing
treatment (priming) of seeds with Siliplant
under laboratory conditions on the initial
development of three varieties of alfalfa
grown by conventional ("Dara" and
"Pleven 6") and BSP5A001 biological
method.

Laboratory seed germination and primary
plant development in vitro conditions and
their response were evaluated using the
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YCINOBUS U € OUEHeHa peakuusita um,
ype3 M3MoNn3BaHe Ha  KOMMMEKCHUS
WMHOEKC Ha pa3BuTUe Ha pacteHusaTa (Gl)

Ha  BKMIOYEHUTE B  M3CneaBaHEeTo
copTose. YcTaHoBEHO e, ye
npenopbvyMTENHaTa paboTHa
KOHLIeHTpauus 3a npeacentbeHo

TpeTvpaHe Ha CeMeHa OT fouepHa CbC
Siliplant 3a nonckn ycnoBus € B
ananasoHa  0.5+0.6%, onpegensawa
KOMMMeKceH cTuMmynupall, edekt Bbpxy
HapacTBaHeETO Ha KOpeHa enukoTuna u
KbIlHa, pecnekTNBHO n BBbPXY
MbpBOHAYaNHOTO pa3BuTue Ha
nouepHata B nepuoga  ,ceuTba-
NOHUKBaHe". Ypes NOSIMHOMEH
perpecMoHeH aHanMs e YycTaHoBeHa
€KBMBANeHTHOCT Mexay CTumynupaly
wvnn  genpecupaw, edekT  BbpXy
HapacTBaHETO Ha KbflHa B CneacTBme Ha
npeacentbeHoTo TpeTmpaHe Ha
cemeHata oT nmwouepHa cbc Siliplant,
n3paseHo Ypes3 MHOeKca Ha passBuTMe Ha
pacteHusTa (Gl).
KnroyoBu gymum: pre-sowing

treatment, alfalfa, Siliplant

yBO[

MHororoguwHute 60608BM KynTypu
onpegenaT NponsBoAcTBOTO Ha dypax C
BMCOKO Ka4eCTBO U XpaHUTenHa CTOMHOCT
B cBetoBeH Mmawab (Russelle, M. P.
2001; Marinova, 2017; Kulkarni et al,
2018; Marinova, 2020). Cpen 15X Hawn-
nosHaTa W LUMPOKO pas3npocTpaHeHa B
CBETOBHOTO 3emedenue e niouepHaTa
(Medicago sativa L.), koaTo ce oTrnexaa
B noseye oT 80 cTpaHM Ha BCUYKM
KOHTMHEHTW Ha nnow, Hag 35 mwunvoHa
xektapa (Radovi¢ et al., 2009). Bbnpekn,
Yye KynTypata € C [JoKasaH BUCOK
agjanTvMBeH MOTeHUMan n NpogyKTUBHOCT
(bopmupa ctabunHm  pobumeBu  npes
nepuoga Ha ekcnnoartaums Ha
TPEBOCTOS), U3UCKBA HUCKWN BNOXEHUSA Ha
nectuumMaun, oTnuyaBa ce C Obp3o
Bb3CTaHOBsIBaHe cneq kocuTOa,
AbNTOTPAaNHOCT Ha  U3MNOM3BaHe Ha
TpeBOCTOUTE, [JoOKa3aHa TONepaHTHOCT

complex plant growth index (Gl) of the
cultivars included in the study.

It was established that the recommended
working concentration for pre-sowing
treatment of alfalfa seeds with Siliplant for
field conditions is in the range of
0.5+0.6%, determining a complex
stimulating effect on the growth of the
root, epicotyl, and seedling, respectively
and on the initial development of alfalfa in
the "sowing-emergence" period.

By means of polynomial regression
analysis, equivalence was established
between stimulating and/or depressing
effect on seedling growth as a result of
the pre-sowing treatment of alfalfa seeds
with Siliplant, expressed by the plant
development index (Gl).
Keywords: pre-sowing treatment,

alfalfa, Siliplant

INTRODUCTION

Perennial legumes determine the
production of high quality and nutritional
forage worldwide (Russelle, M. P. 2001;
Marinova, 2017; Kulkarni et al, 2018;
Marinova, 2020).
Among them, the most familiar and
widespread in world agriculture is alfalfa
(Medicago sativa L.), which is grown in
more than 80 countries on all continents
on an area of more than 35 million
hectares (Radovi¢ et al., 2009).

Although the culture has a proven high
adaptive potential and productivity (forms
stable vyields during the period of
exploitation of the grassland), it requires
low inputs of pesticides, it is distinguished
by quick recovery after mowing, long-
term use of grasslands, proven tolerance
to changes in the dynamics of the abiotic
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KbM MpPOMEHM B [OuUHaMukKata Ha
abvotuyHuTe pakTopy Ha cpepara,
nogobpsiea MNO4YBEHOTO MfoAopoAne U
6uoTa, ypes cumbuoTmyHaTta
asoTdumkcaums, npegnasea noyeata oOT
BOOAHA M BeTpOBa €epo3usi, Oocurypsiea
MECTOOOMTaHUSA 3a AMBU XMUBOTHWU U Ap.,
€ CWUINHO 4yBCTBUTENHA Ha abuoTunyeH
ctpec (Putnam et al.,, 2001; Radovi¢ et
al., 2009; Kulkarni et al, 2018; Marinova
etal., 2021).

CtpecbT OT 3acywaBaHe B
HayanHuTe eTann OT OHTOreHeTUYHOTO
pasBuMTME Ha niouepHaTa € eauH OoT

OCHOBHUTE (*)aKTOpVI, orpaHmn4yasaly
NOHNKBAHETO, pacTtexa n
NMbpBOHA4YalIHOTO passutune Ha

nouepHaTta B roguHaTa Ha Cb3faBaHe Ha
TPEBOCTOS, KONTO OKa3Ba BrMAHMNE BbPXY
NpoayKTMBHOCTTa Ha nouepHata (Arshad
et al, 2017; Gudeva et al., 2019; Hanly,
2020; Hou et al., 2022). Bbnpeku, 4ye ce
paspaboTBaT u BHeapsABaT B npakTukata
HOBWM COPTOBE C BWCOKa TONlepaHTHOCT
KbM HebnaronpuaTHO M3MeHAWwnTe ce
KMMMaTW4HU  yCNOBWS Ha cpejata M
He3aBUCMMO OT AOKa3aHWTe MOCTUXEeHUS
B CerleKUMOHEeH acnekT, npeacentéeHoTo
TpeTupaHe Ha ceMeHaTa e obeluaBaly
noaxod  3a  MWHMManuavpaHe  Ha
HebnaronpuaTHUTE arpoOMeTEoPOSIOrMYHU
yCrnoBusi B KpUTUYHUTE eHodasn oT

OHTOreHETUYHOTO passuTne Ha
CEeriCKOCTOMaHCK1Te KynTYypW,
BKIIOYATENHO M NpuM  NniouepHaTta

(Marinova et al., 2019; Cwintal et al.,
2010; Ullah et al., 2019). Na3nona3BaHus B
npakTMkata  TexXHONOorM4eH npuiom
crnomara 3a YacTUYHO XuapaTupaHe Ha
ceMeHaTa, KOeTo OT CBOsl CTpaHa oKa3Ba
BNUsiHNE BbpXYy  aKkTuBUpaHe Ha
uM3nMonornyHnTE " OVOXMMUNYHU
MeTabonMTHM npouecu B TAX, Npeau
noHnkeaHeto um (Akmal et al., 2011;
Qadir et al., 2018; Ullah et al 2019).

B peaovua npoy4saHus
(Aladjadjiyan, 2007; Bogatsevska et al.,
2008; Khadeev and Lapina, 2012;
Ivanova and Druzhechkova, 2017,
Adhikari and Missaoui, 2017; Kokonov et

factors of the environment, improves soil
fertility and biota, through symbiotic
nitrogen fixation, protects the soil from
water and wind erosion, provides habitats
for wild animals, etc. is highly sensitive to
abiotic stress (Putham et al.,, 2001;
Radovi¢ et al., 2009; Kulkarni et al., 2018;
Marinova et al., 2021).

Drought stress in the initial stages
of alfalfa ontogenetic development is one
of the main factors limiting emergence,
growth and initial development of alfalfa
in the year of establishment, affecting
alfalfa productivity (Arshad et al, 2017;
Gudeva et al ., 2019; Hanly, 2020; Hou et
al., 2022).

Although new cultivars  with  high
tolerance to the unfavorable changing
climatic conditions of the environment are
being developed and put into practice
and regardless of the proven
achievements in selection aspect, pre-
sowing seed treatment is a promising
approach to minimize adverse
agrometeorological conditions in critical
phenophases of ontogenetic
development of agricultural  crops,
including alfalfa (Marinova et al., 2019;
Cwintal et al., 2010; Ullah et al., 2019).

The technological method wused in
practice helps to partially hydrate the
seeds, which in turn affects the activation
of  physiological and  biochemical
metabolic processes in them, before their
germination (Akmal et al., 2011; Qadir et
al., 2018; Ullah et al. 2019).

In a number of  studies
(Aladjadjiyan, 2007; Bogatsevska et al.,
2008; Khadeev and Lapina, 2012;
Ivanova and Druzhechkova, 2017;
Adhikari and Missaoui, 2017; Kokonov et
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al., 2022) e YCTaHOBEHO, ye
npegcentbeHoTO TpeTupaHe Ha cemeHa
OoT nwouepHa ¢ monubageH (Mo),
MUKpOernemMeHT! n/mnn nandHm MeToam
yCMewHo AeMOHCTpMpaT nogobpeHoTo u
MacoBO MOKbfIBaHe Ha ceMeHaTa, KoeTo
€ npeanocraeka 3a  MoBuWaBaHe
XMU3HEHOCTTa Ha MoLUepHOBUTE pacTeHus
B HayanHuTe etann oT OHTOFEHEeTUYHOTO
UM pasBuTme.

Cnopen obobleHnTe npoyyBaHus
Ha Guntzer et al. (2012) Bb3 ocHoBa Ha
n3BedeHN MHOXeCTBO nabopaTopHw,
OPaHXEepPUMHN W MOJSICKN EKCNepuMeHTH
npes nocnegHuTe ABe [AeceTuneTns e
YCTaHOBEHO, 4Ye MpPUNIOXEHNeTo Ha
cunmumni (Si) B TEXHOMNOTMYHUTE peLLeHns
npu oTrnexgaHe Ha peavua
CEnCKOCTOMAaHCKN KynTypu € B CbCTOsHNE
Aa Bb3NpenATcTBa OUOTMYHMA HATUCK,
npuyvHeH ot 6onectu u HenpuATenu, U
MUHUManuanpa abuoTuyHus ctpec (oT
3acyluaBaHe, NpeoBnaxHsBaHe,
Bb3AENCTBME HA BWCOKA U  HUCKM
Temnepatypu, UV pagunaums), XuMmn4Hums
HaTUCK (3aconsiBaHe), HepocTura Ha
XpaHWTENHW  BeLLecTBa, Kakto wu
aKyMynvMpaHeTO Ha TeXKn meTanu B
opHuuara.

B peavua npoy4ysaHna e
yCTaHOBEHO, ye npeacemTbeHoTo
TpeTupaHe Ha cemeHaTa C TbpProBCKu
OPMYNNPOBKN  CbAbPXallM  CUNULNIA
(Si) noBuwaeat ycToMuMBOCTTa Ha
peguvua CenckocTonaHckun Kyntypu (opus,
copro, uapesuua, neHnua, HaxyT, cos u
Ap.) KbM HebnaronpuaTHUTE KIMMaTUYHU
nameHeHns (Gunes et al., 2007; Hattori et
al., 2007; Pei et al.,, 2010; Shen et al.,
2010; Chen et al, 2011; Sayed and
Gadallah, 2014). T[lpoydBaHuaATa npu
nouepHaTta obaye, ca HaCOYEHU OCHOBHO
BbpPXy €OHOBPEMEHHOTO pfdobaBsHe Ha
CUNMMUUIA B KyNnTUBaUMOHHUA pa3Tteop (pH
or 6.0 po 6.5) 3a ycraHoBsiBaHe
dmsmonornyHaTa mMogynauus Ha
cunnuma  (Si) U BNUSHMETO MY BBPXY
agjanTupaHeTo Ha fouepHata  KbM
ankaneH ctpec (Liu et al., 2018). Cnopez
aBTOpPbT, NpeacenMTbeHOTo TpeTupaHe Ha

al., 2022) it was found that pre-sowing
treatment of alfalfa seeds with
molybdenum (Mo), trace elements and/or
physical methods have successfully
demonstrated the improved and mass
germination of seeds, which is a
prerequisite for increasing the vitality of
alfalfa plants in the initial stages of their
ontogenetic development.

According to the summarized
studies of Guntzer et al. (2012) based on
numerous laboratory, greenhouse and
field experiments carried out over the last
two decades, it has been found that the
application of silicon (Si) in technological
solutions in the cultivation of a number of
agricultural crops is able to inhibit biotic
pressure caused by diseases and
enemies and minimizes abiotic stress
(from drought, waterlogging, exposure to
high and low temperatures, UV radiation,
chemical pressure (salinization), lack of
nutrients, as well as accumulation of
heavy metals in the soil.

In a number of studies, it has been
found that pre-sowing treatment of seeds
with commercial formulations containing
silicon (Si) increases the resistance of a
number of agricultural crops rice,
sorghum, corn, wheat, chickpea,
soybean, etc. to adverse climate changes
(Gunes et al., 2007; Hattori et al., 2007;
Pei et al., 2010; Shen et al., 2010; Chen
et al., 2011; Sayed and Gadallah, 2014).

Studies in alfalfa, however, have mainly
focused on the simultaneous addition of
silicon to the culture solution (pH 6.0 to
6.5) to establish the physiological
modulation of silicon (Si) and its effect on
the adaptation of alfalfa to alkaline stress
(Liu et al., 2018).

According to the author, however, pre-
sowing treatment of alfalfa seeds with
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ceMeHaTa OT fuepHa cbe cunuuun (Si)
oKa3sBa oT WHAMEPEHTEH o
ctumynupaly, edpekt. CrnepoBaTerHo,
OCHOBEH arpoTeXHU4eckn npobrnem npu
npeacenTb6eHoTo TpeTupaHe Ha
cemeHaTa e onpenensHe Ha
onTuMmarnHarta KOHLIEHTpauuna Ha

rpyHOvpawimss pasTtBop C KOATO Ada ce
npeamsBMKka KOMMMEKCEH CTUmynupaLy,
edekT BbpXy NOKbIIBAHETO "
MbPBOHAYANHOTO pasBuTue Ha
pacTeHnata B KpuTudHata dasa oT
pasBuTMeTO Ha nwuepHata ,ceuTba-
NMOHMKBaHe" B rogMHaTa Ha cb3faBaHe Ha
nocesa.

B TO3M acnekt uenta Ha
npoy4yBaHeTo e: [la ce ycTtaHOBK ehekTbT
OT npepcentbeHOTO TpeTupaHe Ha
cemeHa oT nwouepHa cbe Siliplant ¢
pasnuyHmn KOHLeHTpauum npu
KOHTpONMpaHu in vitro ycrnoBusi BbpXY
NMOHVKBAHETO " MbpPBOHAYATHOTO
pasBuTME Ha KynTypaTa.

MATEPUAN U METOOU

lMpoyyBaHeTo e npoBedeHO npes
2022 roguHa B NHCTUTYT Mo dypaxHuTe
KynTypu — lNneBeH. B ekcnepumeHTa ca
BKITIOYEHNW CcemMeHa OT Tpu copTa
nouepHa (Medicago sativa L.) — ,Japa“ n
L neBeH 6, oTrnexaaHu no
KOHBEHLMOHanHaTa TexHonorus,
cb3gageHn B UPK — TlneBeH m 6umo
cemeHa oOT nwouepHa BSP5A001-
20012CINOQO, sakyneHun ot W. Legutka,
Monwa. 3a ycTtaHoBABaHe OMONOrMYHMSA
edekT oT NpeacenTbeHoTo TpeTnpaHe Ha
cemeHa cbc Siliplant [yHnBepcaneH Top ¢
BMCOKO CbAbpXaHue Ha OuoakTuBeH
cunmunin  (Si-7%), kanun (K-1%) wn 7
MUKpoenemMeHTa B xenatHa dopma: Fe -
300; Mg - 100; Cu - 70-240; Zn - 80; Mn -
150; Co - 15; B — 90 mg/l] Ha
BKITIOYEHUTE B EKCNepuMMeHTa CopToBe
nouepHa e nssedeH ABYdAKTOPeH onut
npv nabopaTopHW YCroBwusi.

MpoyuyBaHn ca pfgBa dakropa:
dakTop A — copTtoBe niouepHa (Medicago
sativa L.): a; — ,Japa“; a,— ,[lneBeH 6 n

silicon (Si) has an indifferent to
stimulating effect.

Therefore, a major agrotechnical problem
in pre-sowing seed treatment is
determining the optimal concentration of
the priming solution with which to cause a
complex stimulating effect on germination
and initial plant development in the critical
phase of alfalfa "sowing-emergence"
development in the year of establishment
sowing.

In this aspect, the aim of the study
is: To determine the effect of pre-sowing
treatment of alfalfa seeds with Siliplant at
different concentrations under controlled
in vitro conditions on germination and
initial development of the crop.

MATERIAL AND METHODS

The study was conducted in 2022
at the Institute of Forage Crops - Pleven.
The experiment included seeds of three
varieties of alfalfa (Medicago sativa L.) -
"Dara" and "Pleven 6", grown according
to conventional technology, created in
IFK - Pleven and organic alfalfa seeds
BSP5A001-20012CINOO from W.
Legutka, Poland.

To establish the biological effect of the
pre-sowing treatment of seeds with
Siliplant [universal fertilizer with a high
content of bioactive silicon (Si-7%),
potassium (K-1%) and 7 trace elements
in chelated form: Fe - 300; Mg - 100; Cu -
70-240; Zn - 80; Mn - 150; Co - 15; B —
90 mg/I] of the alfalfa cultivars included in
the experiment, a two-factor experiment
was  performed under laboratory
conditions.

Two factors were studied: Factor A
- varieties of alfalfa (Medicago sativa L.):
a, - "Dara"; a, — ,Pleven 6“ and az -
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az; — BSP5A001. ®aktop B -
KOHUEHTpauusi Ha paboTHuUsI pa3TBop OT
Siliplant: b; — 0.0 (koHTpona); b, — 0.1; bs
—0.2; b,—0.3; bs— 0.4; bg— 0.5; b;— 0.6;
bg— 0.7; bg— 0.8; blO_ 0.9; bll_ 1.0; b12—
1.2; byz— 1.4 n byy — 1.6%. npunaraH 2,5
1/2100 kg cemeHa.

B netpueBn OGnoga (90 mm) a
nunetmpann no 20 ml (0.75%) arap-arap
¢ gobaseH no 1 g/L™! tumon (CioH140),
KaTo KOHCEpPBaHT. Cnen
XenaTuHM3MpaHeTo Ha arap-arapa ca
noctaBeHn no 25 Op. cemeHa,
NMoCcpeaCcTBOM BakyyMHa Mnsioya, CbrinacHo
npoyysaHute daktopy — A n B. Taka
noaroTBeHUTe neTpueBn Onoga ca
WHKYOMpaHu B TEPMOCTaT Ha TbMHO Mpy
TemnepaTtypa 25°C B npoabimkeHWe Ha
cegem gHu. Bcekn BapuaHT e 3anaraH B
0CeM NOBTOPEHMS.

OnpepensHu ca cnegHute
nokasaTenu 3a BCUYKM BapuaHTu Ha
onuta: nabopaTopHa KbIIHAEMOCT Ha
cemeHaTa,% (SG); ObmMKMHA Ha KOpeHa,
enukotMna u kbnHa (SL), cm. 3a
ycTaHoBABaHe OwuonormyHusa edekT Ha
npenceMTbeHoTo TpeTupaHe Ha CeMeHa,
CcbrnacHo npoy4ysaHute caktopun — A n B
B  EeKCMepumeHTa ca  M3MOMn3BaHu
cnegHNTe MHAOEKCK:

CteneH Ha wuHxubupaHe (IR) e
onpepeneHa no oopmynara

IR = (“;—”) .100

1)

KbOETO a — MOKbJIHaNM ceMeHa
KOHTPOSHMS HETPEHUPAH BapuaHT, npuet
3a ctaHgapT (%), b — nokbnHanu cemeHa
TpeTupaHute BapuaHTu cbe Siliplant,
cbrrnacHo npoyysaHute daktopu (%) (.-
cTMMynupaly, ,+“ MHxnbnpawy edekT);

MHpekc Ha passutne (GIl) no
Gariglio et al., (2002):
=|(E) (L
61 =[(2)- ()] 10
2
kbaeto: G u Gy — nNoKbnHamM

CeMeHa CbOTBETHO TpeTupaHute G wn
KOHTpOnHMA BapuaHt G, (%); L -
ObMKNWHA Ha KbNHa B TpeTupaHuTe
BapuaHTM npeacTaBeH B MNpoOuUeHT; Lo —

BSP5A001. Factor B — concentration of
the working solution from Siliplant: b, —
0.0 (control); b,—0.1; bs—0.2; by —0.3; bs
—0.4; bg— 0.5; b;—0.6; bg— 0.7; bg— 0.8;
blO_ 0.9; bll_ 1.0; b12— 1.2; blg— 1.4 and
b, — 1.6%.applied 2.5 1/100 kg of seeds.

In Petri dishes (90 mm) were
pipetted 20 ml (0.75%) agar-agar with 1
g/L™ thymol (C1oH140) was added as a
chemical preservative. After gelatinization
the agar-agar was placed 25 number
seeds, using a vacuum plate for seeds,
according to the studied factors - A and
B. The Petri dishes prepared in this way
were incubated in a thermostat in the
dark at a temperature of 25 °C for seven

days. Each variant was run in eight
replicates.

The following indicators were
determined for all variants of the

experiment: laboratory seed germination,
% (SG); root, epicotyl and seedling length
(SL), cm. To establish the biological
effect of the pre-sowing treatment of
seeds, according to the studied factors -
A and B, the following indices were used
in the experiment:

The inhibition rate
determined by the formula

IR = (%).100

(IR)

was

@

where a - germinated seeds of the
control untrained variant, accepted as a
standard (%), b - germinated seeds of the
variants treated with Siliplant, according
to the studied factors (%) ("-" stimulating,
"+" inhibitory effect);

Germination index (Gl) according
to Gariglio et al. (2002):

Gl = [(Gio) . (i)] .100

&)

where: G and G, — germinated
seeds of the treated G and the control
variant Gg (%); L — Seedling length in the
treated variants presented as a
percentage; Lo — Seedling length in the
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ObJDKMHA Ha KbfHa B
BapuaHT, npuet 3a 100%;

Cratuctmnyeckata obpabotka Ha
AaHHUTE € u3BbplUleHa MO MeToda Ha
AVCMEepPCUOHHUA aHanu3. 3HadMMocTTa
Ha  pasnukata  Mexay  cpegHuTte
cToHocTM  Gewe  aHanuMsMpaHa C
noMoLiTa Ha Han-mankata 3HauvMmaTta
pa3snuka, kosiTo Gelle onpeaeneHa kato
3Haumma npu 5% (LSD) HuBO Ha
3HAYMMOCT B €KCNnepuMMeHTa C nomoLiTa
Ha cneuuwanuaupaH codtyep Statistica
Software Package Bepcusi 10 (StatSoft,
Inc., 2011) .

CwvnaTta Ha BnusiHMe Ha pakTopuTe
npu [ocToBepeH (QaKTOPEH BapuaHc €
onpegeneHa upes n° (MPOLUEHT Ha
avcnepcuara) (Plochinsky, 1967;
Lidansky, 1988).

KOHTPOJTHUA

PE3YNTATU U OBCBXOAHE

JlabopaTtopHaTta KbfHAEMOCT Ha
cemeHarta Ha BKITIOYEHUTE B
n3cnegBaHeTO COPTOBE JioUepHa B
KOHTPOMHMTE (HETpeTMpaHu) BapuaHTu
Bapupa B OTHOCWUTESTHO TECEH AuManasoH
— ot 817 po 93.3%, cbrnacHo
OuvonornyHuTe ocobeHoCTH Ha KynTypaTa
(Tabnuua 1).

MpenocentbeHOTO TpeTMpaHe Ha
cemeHata cbce Siliplant Ha BkntoyeHuTe B
n3cnenBaHeTO COPTOBE MioLEepHa Oka3Ba
OT uHgedepeHTeH (Npu NpUNoXxeHue ot
0.1 go 0.9% pasTtBop) OO0 WHxMbMpaLy

edekT (npw n3nonassaHe Ha
KOHLIeHTpauus Hapg 1.2%) BbpXY
nabopaTtopHaTa KbNHAEMOCT Ha
cemMeHara, HenponopLUnoHanHo Ha
nosuLLIaBaHe KoLeHTpauusaTa Ha
paboTHWST pas3TBOP B CpaBHEHWE C

KOHTponHuTe BapmaHTu. OT aHanusa Ha

eKkcrnepumeHTanHuTe pesyntatu  Gewe
YCTaHOBEHO,  4Ye  He3aBUCMMO  OT
npoMeHuTe B nabopartopHaTa

KbITHAEMOCT Ha CeMeHaTa, pasfuK1Te
CNpsIMO  KOHTPOSIHUTE  BapuaHTM ca
CTaTUCTMYECKN HedoKasaHu npu  no-
HUCKUTE TMNPUMNOXEHN KOHLEeHTpauum (B
AnanasoHa 0.1-1.0%), pokato npu no-

control variant, taken as 100%;
Statistical data processing was
performed using the variance analysis

method. The significance of the
difference between the means was
analyzed using the least significant

difference, which was recognized as
significant at a 5% (LSDO05) level of
significance in this experiment using
specialized software Statistica Software
Package version 10 (StatSoft, Inc., 2011).

The power of influencing factors in
reliable factorial variance is defined by r)2
(percentage of variance) (Plochinsky,
1967; Lidansky, 1988).

RESULTS AND DISCUSSION

The laboratory seed germination of
the alfalfa varieties included in the study
in the control (untreated) variants varies
in a relatively narrow range - from 81.7 to
93.3%, according to the biological
characteristics of the culture (Table 1).

Pre-sowing seed treatment with
Siliplant of the alfalfa cultivars included in
the study had an indifferent (when using
a 0.1 to 0.9% solution) to an inhibitory
effect (when using a concentration above
1.2%) on laboratory seed germination,
disproportionately of increasing the
concentration of the working solution
compared to the control variants.

From the analysis of the experimental
results, it was found that regardless of the
changes in the laboratory germination of
the seeds, the differences compared to
the control variants were statistically
unproven at the lower applied
concentrations (in the range of 0.1-1.0%),
while at the higher concentrations = of
1.2% a statistically proven inhibitory
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BUCOKUTE KOHueTpauum = oT 1.2% ce | effectis established (P<0.05).
yCTaHOBsIBA  CTATUCTUYECKM  [JoKasaH
nHxnbupaLly edekt (P<0.05).

Ta6bnuua 1. BnuaHne Ha npencenTt6EeHOTO TpeTUpaHe Ha CeMeHa OT COpToBe
nwuepHa cbce Siliplant Bbpxy nabopaTtopHaTa KbJIHA€MOCT Ha ceMeHaTa

Table 1. Effect of pre-sowing seed treatment of alfalfa variteties with Siliplant on
laboratory seed germination

Tpetupa Coprose niouepHa / Alfalfa varieties
HUA MneseH 6 / BnvaHwe Ha dakTopute
Treatmen | [apa/ Dara Pleven 6 BSP5A001 Influence of factors
ts
sG sG Copmose KoHueHmpauuu
Cwivoe % ' IR SG, % IR % ’ IR Varieties Concentrations
(A) (B)
0.0 81.7¢ | 00| 91.7d | 0.0 93;3 00| 681a 88.9f
0.1 85.0¢ |, | 86.7cd | 55 93;3 00| 848b 88.3ef
0.2 833¢ |, | 90.0d | 19 ggéo 35| 837b 87.8ef
- 90.0
03 833e | , o | 90.0d | 19 | 00 |35 87.8ef
0.4 867e | | 900d | 19 8§é7 71 87.8ef
05 833¢ |, | 90.0d | 19 ggéo 35 87.8ef
0.6 80.0e | 21 | 90.0d | 1.9 9;(-97 17 87.2¢f
07 80.0e | 21| 91.7d | 00 ggéo 35 87.2¢f
0.8 70.0e 1§' 90.0d | 1.9 9((‘)‘.30 35 83.3¢
0.9 53.3d 3;‘ | 900d | 19 85’(‘97 71 76.7d
50.0c | 38. 833 | 10.
1.0 | S| 833cd | 92 | %38 | 4 72.2d
12 43(':3b 43 | 76.70c | 16.4 7%7 1; : 65.6¢
1.4 4050"" 5&' 70.0b | 23.7 6%0 3?' 56.7b
1.6 33.3a 529 56.7a | 38.2 5(;'0 42' 46.7a
dakTopu 2 2 2 2
Factors MS n MS n MS n MS n
A - - - - - ~ | 3655.0° 204
B 1%153. - | s152% | - 55}9' - | 16775% 61.0
AxB - - - - - T 1458 10.6

JlezeHda: Cwnw — KOHUeHmpauuu;, SG — nabopamopHa KbriHieMocm Ha cemeHama, %, IR —
cmeneH Ha uHxubupaHe, % (,-“ cmumynupauw, ,+“ uHxubupaw, egpexkm), MS — cpeldHa
KkealOpamuyHa; n2 — npouyeHm Ha Oenpecusma; LSD a, b, c, d, e, f u ss — cmamucmuyecku
OokasaHu passnuku ripu P<0.05;

Legend: Cwno — concentrations; SG — laboratory seed germination, %; IR — inhibition rate, % (
stimulatory, "+" inhibitory effect); MS — mean squares; nz— percentage of the variance; LSD a, b,
¢, d, e, f and ss — statistically proven differences at P<0.05.
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AHanuM3bT Ha BapuauuuTe 3a
onpegensiHe Ha BNUAHWETO Ha
nacneaBanuTe  aktopu  (n°)  BbPXY
MOKbMBaAHETO Ha CeMeHaTa MokasBa, 4ye
Han-roneMuaT Asn ot obLWoTo BapupaHe
ce Obmkn Ha dpaktop B (npunoxenu
KoHUeHTpauun Ha Siliplant) 172:61.0%,
gokato BnusHMeTo Ha daktop A
(copToBe niouepHa) € OTHOCUTENHO Mo-
HUCKO n2—20.4%. BapuaHTtuTe, gbmkawm
ce Ha B3aumoBpb3kaTta  ,COpPTOBE
nouepHa — npunoxeHa KoHUeHTpaums*
ca He3Ha4YUTEeNHN 1 3aeMaTt OTHOCUTENHO
Manbk Aan oT obwoTo BapupaHe -
n°=10.6%.

Mpu npocnegsiBaHe MPOLEHTBLT Ha
uHxmnbupaHe (IR) Ha nabopatopHaTta
KbITHAEMOCT Ha cemeHaTa, B crieacTBue
Ha NpeacenTéEeHOTO UM TpeTupaHe CbC
Siliplant ce ycTaHoBsiBa cneuMdpU4Ha

coptoBa  peakuusas 1 BuonormdHa
andepeHumnaums. 3anasBa ce
ycTaHoBeHata TeHAeHuus, ¢  Tasu

pasnuvka, ye npu copTtoBeTe ,[1neseH 6“ n

BSP5A001 He3aBMCMMO OT LUMPOKMSA
AnanasoH Ha NPUNOXeHnUTe
KOHLLeHTpauum ce ycTaHoBsIBa

MHXMOUpaLy edekT, AokaTo Mpu CcopT
~Japa“ no-Huckute koHueHtpauum (0.1+

0.5%) okasBaT cnab He3HauuTeneH
ctumynupaty ecpekt — ot 2.0 go 6.1%.
OueHsaBaiku WHTerpanHoTo
Bb3genctBue Ha  Siliplant  Bbpxy
nabopartopHata KbITHAEMOCT Ha
ceMeHaTa, CpefHO 3a BKIYeHUTEe B
eKkcnepumeHTa CcopToBe JilouepHa e

BWOHO, 4Ye MNpencevtoeHoTo TpeTupaHe
Ha cemeHaTa cbc Siliplant (Hag 0.7%)
UHXMbMpa nNpoyyYBaHWsl nokasaTten, a
NPOLEHTBLT Ha MHXMOUpaHe HapacTBa OT
3.3 0o 24.8 nbTn HENPONOPLMOHAsHO Ha
yBenuyaBaHe Ha npunoxeHata
KoHUeHTpauusa (durypa 1).

The analysis of variance to
determine the influence of the studied
factors (n°) on seed germination shows
that the largest share of the total variation
is due to factor B (the applied
concentrations of Siliplant) n° is 61.0%,
while the influence of Factor A (varieties
alfalfa) is relatively lower /72 —20.4%.

The variations due to the relationship
"alfalfa varieties - applied concentration”
are insignificant and occupy a relatively
small share of the total variation - n
10.6%.

When monitoring the percentage of
inhibition  (IR) of the Ilaboratory
germination of the seeds, as a result of
their pre-sowing treatment with Siliplant,
a specific varietal response and biological
differentiation is established.

The established trend is preserved, with
the difference that in the varieties "Pleven
6" and BSP5A001, regardless of the wide
range of applied concentrations, an
inhibitory effect is established, while in
the variety "Dara" the lower
concentrations (0.1+0.5%) have a weak
insignificant stimulating effect - from 2.0
t0 6.1%.

Evaluating the integral effect of
Siliplant on laboratory seed germination,
on average for the alfalfa cultivars
included in the experiment, it was found
that pre-sowing treatment of seeds with
Siliplant (above 0.7%) inhibited the
studied parameter, and the percentage of
inhibition increased from 3.3 to 24.8 times
disproportionate to the increase in
applied concentration (Figure 1).
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JleceHda: SG — nabopamopHa KbrHsieMocm Ha cemeHama, %, IR — cmeneHn Ha uHxubupaHe, % (-
cmumynupauw, ,+“ uHxubupaw, egpekm); LSD a, b, c, d, e u f — cmamucmudecku doka3zaHu pasnuku npu
P<0.05;

Legend: SG — laboratory seed germination, %; IR — inhibition rate, % ("-" stimulatory, "+" inhibitory effect);
MS — mean squares; 1j° — percentage of the variance, LSD a, b, ¢, d, e and f— statistically proven differences
at P<0.05.

®ur. 1. WUHterpanHoto Bb3gencTtBue Ha Siliplant Bbpxy nabopaTtopHarta
KbJiHAeMocT (SG) u npoueHT Ha uMHxubupaHe (IR), cpegHO 3a BKIKOYeHUTE B
eKcrnepMMmeHTa copToBe niouepHa

Fig. 1. The integral effect of Siliplant on laboratory germination (SG) and
inhibition rate (IR) averaged for the alfalfa varieties included in the experiment

“

AHanormyHu ca nony4yeHute
pe3yntatu B eKCnepuMeHTanHaTta pa60Ta in

Analogous are the results obtained
the experimental work of

Ha Janmohammadi and Sabaghnia | Janmohammadi and Sabaghnia (2015)
(2015) n Roohizadeh et al. (2015), | and Roohizadeh et al. (2015), according
crnopeg KOWTO npeacentbeHoTo | to which the pre-sowing treatment of

TpeTnpaHe Ha cemeHa oT Helianthus | Helianthus annuus L. and Vicia faba L.

annuus L. n Vicia faba L. ¢ pastBopu
CbAbpXally HAaTpUEB CUNUKAT, CUNULNEB
Ovokcua, — MpUoXeHM B MO-HUCKK
KOHUEHTpauum oka3BaT He3HauyuTerneH
CTMMYynMpalLL edekT BBbPXY
nabopartopHata KbIIHAEMOCT Ha TecT-
pacTtaHusiTa, Jokato C yBenu4yaBaHe
KOHLIeHTpauusaTa Ha cunuums B
paboTHUTE pPa3TBOpPM, 3HAUMTENTHO Cce
pegyuvpa npoydBaHus nokasarers.
MpencentbeHOTO TpeTMpaHe Ha
cemeHa ot nwouepHa cbe Siliplant okassa
BNUAHME  BbPXY HapacTBaHETO  Ha
ObfKMHATa Ha KopeHa, enukoTMna MU
kbnHa (Tabnuua 2). lMpunaranuTte no-
Huckm posn (o1 0.1 pgo 0.4%) Ha

seeds with solutions containing sodium
silicate, silicon dioxide applied in lower
concentrations had a minor stimulating
effect on the laboratory germination of the
test plants, while as the concentration
increased of silicon in the working

solutions, the research indicator is
significantly reduced.
Pre-sowing treatment of alfalfa

seeds with Siliplant affected root, epicotyl
and seedling length growth (Table 2).

Applied lower doses (from 0.1 to 0.4%) of
the working solution for seed priming
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paboTHMS pas3TBOp 3a rpyHAMpaHe Ha
cemMeHaTa Npeav3BMKBAT CTMMYynupaLy
ebeKkT BbpXy NpoyyBaHWTE noKasaTenw,
[0KaTO KOHUEHTpauuuTe B [AvanasoHa
0.7+1.6% okasBaT wuHxMbupaw, edpexT
BbpXy HapacTBaHeTO Ha  KopeHa,
enuKkoTUia W KbJIHA Ha BKIIOYEHWUTE B
n3crneaBaHeTo copToBe nwouepHa. Hawn-

BMCOK U CTaTUCTUYECKM  JokasaH
ctumynupal, edekt (P<0.05) Bbpxy
HapacTBaHeTo Ha KbrHOBETE
npeansBrKea npeacenTbeHoTo

TpeTupaHe Ha cemeHaTta OT JoLepHa CbC
Siliplant B koHueHTpauus ot 0.5 go 0.6%.

AHarmnormyHM ca U nomnyvyeHuTe
pesynraTtu npwu npocnensiBaHe
NpoUeHTbT Ha uHxuMbupaHe (IR) B

HapacTBaHETO Ha MbPBUYHUA KbIH MpU
nouepHaTta, Kakto M NO OTHOLUEHME Ha
BEereTaTMBHUTE My 4acTm (KOpeH u
enukoTun), C Tasu pasnuka  4e
BKMIOYEHNTE B U3CneaBaHETO COPTOBE ce
oTnu4yaBaT ¢ GuonornyHaTa cu peakuus.
OT aHanu3a Ha faHHWTe e BUOHO, Ye B
cnencteue Ha npegcenTbeHoTo
TpeTupaHe Ha ceMeHaTa Ha nouepHa
copt ,Japa“ ce yctaHoBsiBa MO-BUCOKa
YyBCTBUTENMHOCT Ha COpTa B CPaBHEHMWE C
.lineeseH 6“ n ,BSP5A001*.

Mpu rpyHOupaHeTo Ha cemeHa B
KOHueHTpauus ot 0.1 pgo 0,6% Ha
Siliplant ce yctaHoBsiBa CcTMMynupaLy
eeKT BbpXy HapacTBaHETO Ha KopeHa,
€nuKOTMNa MU PEeCNeKTUBHO BbPXY KbilHa
npu  nouepHata OT  MNPUMOXEHUTE
KOHUeHTpaumn - IR e B gManasoHa oT -
133 po -100% B cpaBHEHMEe C
KOHTPOMHMSA  (HETpeTupaH)  BapuWaHT.
Copt lNneBeH 6 n ,BSP5A001“ morar
YCNOBHO [fJa ce onpefensTt, kato no-
HEYYBCTBMTENHM MO OTHOLUEHWE Ha
N3BBLPLLEHOTO npeacenTbeHoTo
TpeTupaHe, Tbil KaTO MpuW NpunaraHe Ha
Siliplant B KOHUueHTpauusa 0.6% ce
YCTaAHOBsIBA KOMIMJIEKCEH CTUMYIMpalLy
e(eKT BbpXy Npoy4BaHUTE nokasaTenu.

cause a stimulating effect on the studied
parameters, while concentrations in the
range of 0.7+1.6% have an inhibitory
effect on the growth of the root, epicotyl
and sprouts of the alfalfa cultivars
included in the study.

The highest and statistically proven
stimulatory effect (P<0.05) on sprout
growth was caused by the pre-sowing
treatment of alfalfa seeds with Siliplant at
a concentration of 0.5 to 0.6%.

Similar were the results obtained
when monitoring the inhibition rate (IR) in
the growth of the primary sprout in alfalfa,
as well as in relation to its vegetative
parts (root and epicotyl), with the
difference that the varieties included in
the study are distinguished by their
biological response.

From the analysis of the data it is clear
that as a result of the pre-sowing
treatment of the seeds of the alfalfa
variety "Dara" a higher sensitivity of the

variety is established compared to
"Pleven 6" and "BSP5A001".
When priming seeds in a

concentration of 0.1 to 0.6% of Siliplant, a
stimulatory effect on the growth of the
root, epicotyl and respectively on the
sprout in alfalfa was found from the
applied concentrations - IR was in the
range of -13.3 to -100% compared to the
control (untreated) variant.

Variety Pleven 6 and "BSP5A001" can
conditionally be defined as less sensitive
in relation to the pre-sowing treatment,
since when Siliplant is applied at a
concentration of 0.6%, a complex
stimulating effect on the studied
indicators is established.
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Tabnuua 2. BnuaHue Ha npencenTt6EeHOTO TpeTUpaHe Ha ceMeHa OT CopToBe
nwouepHa cbe Siliplant Bbpxy HapacTBaHeTO Ha KOpeHa, enuKoTUIa MU KbJlHa
Table 2. Effect of pre-sowing seed treatment of alfalfa cultivars with Siliplant on
root, epicotyl and seedling growth, cm

Tpetupanns/Treatments CopTtoBe ntouepHa / Alfalfa varieties
[apa / Dara MneseH 6 / Pleven 6 BSP5A001
Cwn MokasaTenun HAvmxuna | R HAvmxuna | R HAvmxuna | IR
% Indicators Length, cm Length, cm Length, cm
KopeH / Root 1.4ab 0.0 3.4cd 0.0 2.9bc 0.0
0.0 | Enukomun | Epicotyl 3b-d 0.0 4.6a-c 0.0 4.5de 0.0
KbnH / Seedling 4.4bc 0.0 8.0cd 0.0 7.4cd 0.0
KopeH / Root 2.7cd -92.9 2.6bc 23.5 2.9bc 0.0
0.1 | Enukomun / Epicotyl 3.6d -20.0 4.1ab 10.9 3.4c 24.4
KbnH / Seedling 6.3d -43.2 6.7a-c 16.3 6.3c 14.9
KopeH / Root 2.3cd -64.3 3.2cd 5.9 4.0de -37.9
0.2 | Enukomun | Epicotyl 3.4de -13.3 4.7a-c -2.2 3.3bc 26.7
KbnH / Seedling 5.7cd -29.5 7.9b-d 1.3 7.3c-e 1.4
KopeH / Root 2.3a-d -64.3 3.3cd 2.9 3.3c-e -13.8
0.3 | Enukomun / Epicotyl 4.4c-e -46.7 4.1ab 10.9 3.9cd 13.3
KbnH / Seedling 6.7d -52.3 7.4a-d 7.5 7.2c-e 2.7
KopeH / Root 2.3b-d -64.3 4.0de -17.6 2.9bc 0.0
0.4 | Enukomun | Epicotyl 3.9e -30.0 4.6a-c 0.0 3.3bc 26.7
KbnH / Seedling 6.2d -40.9 8.6de -75 6.2bc 16.2
KopeH / Root 2.7cd -92.9 3.5cd -2.9 3.0b-d -3.4
0.5 | Enukomun | Epicotyl 3.5de -16.7 5.0bc -8.7 4.2c-e 6.7
KbnH / Seedling 6.2d -40.9 8.5c-e -6.3 7.2c-e 2.7
KopeH / Root 2.8d -100.0 4.6e -35.3 4.2e -44.8
0.6 Enukomun | Epicotyl 3.5c-e -16.7 5.2c -13.0 4.4de 2.2
KbnH / Seedling 6.3d -43.2 9.8e -22.5 8.6e -16.2
KopeH / Root 2.0a-d -42.9 2.7bc 20.6 3.1b-d -6.9
0.7 | Enukomun | Epicotyl 3c-e 0.0 3.7a 19.6 5.1e -13.3
KbnH / Seedling 5.0b-d -13.6 6.4ab 20.0 8.2de -10.8
KopeH / Root 2.0a-d -42.9 1.9ab 44.1 2.2ab 24.1
0.8 | Enukomun | Epicotyl 3c-e 0.0 4.4a-c 4.3 4.7de -4.4
KbnH / Seedling 5.0b-d -13.6 6.3ab 21.3 6.9cd 6.8
KopeH / Root 1.7a-d -21.4 2.0ab 41.2 2.5a-c 13.8
0.9 | Enukomun | Epicotyl 3.2b-e -6.7 4.2a-c 8.7 4.3c-e 4.4
KbnH / Seedling 4.9b-d -11.4 6.2a 22,5 6.8cd 8.1
KopeH / Root 1.7a-d -21.4 2.0ab 41.2 1l4a 51.7
1.0 | Enukomun |/ Epicotyl 2.9b-e 3.3 4.0ab 13.0 2.3ab 48.9
KbnH / Seedling 4.6a-d -4.5 6.0a 25.0 3.7a 50.0
KopeH / Root 1.7a-c -21.4 1.8ab 47.1 2.3a-c 20.7
1.2 Enukomun | Epicotyl 2.4bc 20.0 3.9ab 15.2 2.2a 51.1
KbnH / Seedling 4.1b-c 6.8 5.7a 28.8 4.5ab 39.2
KopeH / Root 1.0a 28.6 1.9ab 44.1 2.0ab 31.0
1.4 | Enukomun |/ Epicotyl 1.8ab 40.0 4.3a-c 6.5 1.9a 57.8
KbnH / Seedling 2.8ab 36.4 6.2ab 22.5 3.9a 47.3
Koper / Root 1.2a 14.3 1.6a 52.9 1.4a 51.7
1.6 | Enukomun/Epicotyl | 0.9a 70.0 4.2ab 8.7 1.9a 57.8
Kenn / Seedling 21a 52.3 5.8a 275 3.3a 55.4
®dakTop / Factor MS n° MS n° MS n°
B KopeH / Root 2.294% - 7.560% - 4.951% -
B Enuxomur | Epicotyl 5.696% - 1.529™ - 8.342% -
B KbiH / Seedling 13.487% - 13.880%° - 20.250% -

JlezeH0a: Cwyvo — KOHUeHmpauus; IR — cmeneH Ha uHxubupaHe; %; MS — cpedHa keadpamuyHa; LSD a,
b, c, d, e, f uss - cmamucmuyecku dokasaHu pasnuku rpu P<0,05;

Legend: Cwne — concentrations; IR — inhibition rate, %; MS — mean squares; LSD a, b, c, d, e, f and ss —
statistically proven differences at P<0.05.
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CnepoBaTtenHo, HabntogaBaHUTe
pasnvMkym No OTHOLUEHWE BMMAHWETO Ha
npeacentbeHoTo TpeTnpaHe cbe Siliplant
Ha BKIMIOYEHWUTE B M3CNe[BaHETO ceMeHa
OT copToBe nuepHa morat ga obaart
0BSICHEHM C TEHOTUMHM pasnuyus, Tbi
KaTo CpaBHeHMATa Mexay Tax ca
HanpaBeHW Npu efHakBu nabopaTopHM
yCcnoBwusi.

Therefore, the observed
differences regarding the influence of the
pre-sowing treatment with Siliplant on the
seeds of the alfalfa cultivars included in
the study can be explained by genotypic
differences, since the comparisons
between them were made under the
same laboratory conditions.

Ta6nuua 3. BnusaHue Ha npeacentbeHoTo TpeTupaHe cbe Siliplant Ha cemeHa

cpegHO 3a BKNH4YeHUTEe B

eKkcnepumMmeHTa

copToBe JOLEepHa BbpXy

HapacTBaHeTO Ha KOpeHa, eNnuKoTUIa U KbilHa, cm
Table 3. Effect of pre-sowing treatment with Siliplant on root., epicotyl and
seedling growth on average for alfalfa cultivars included in the experiment, cm

MokasaTtenu/Indicators
TpeTupaHua
Treatments KopeH / Root Enukomun | Epicotyl | KbnH / Seedling
BnusiHue Ha gpakmopume | Influence of factors
Cwivo A B A B A B
0.0 1.9a 2.5¢cd 3.0a 4.1de 4.9a 6.7b-d
0.1 2.7b 2.7 de 3.5a 3.7cd 6.2b 6.4b-d
0.2 2.8b 2.9de 4.3a 3.8de 7.1b 7.0cd
0.3 3.1le 4.1de 7.2b-d
0.4 3.1le 4.0de 7.0de
0.5 3.9f 4.2de 7.3b-d
0.6 2.6¢c-e 4.4e 8.4e
0.7 2.0bc 3.9de 6.6b-d
0.8 2.0bc 4.2de 6.2C
0.9 2.1bc 4.0de 6.1b
1.0 1.7ab 3.2bc 5.0a
1.2 2.0ab 2.7ab 4.7a
1.4 1.7ab 2.9ab 4.7a
1.6 1.4a 2.4a 3.8a
dakTopw/Factors MS n° MS n° MS n°
A 17.080% 6.2 45,128% 13.7 105.57%° 11.6
B 10.833% 25.7 8.689%° 17.2 35.12%° 25.1
AxB 1.466™ 7.0 3.451% 13.7 5.52% 7.9

JlezeHda: Cunow— KOHUeHmpauus; MS — cpedHa keadpamuyHa; 1° — npoueHm Ha denpecusima; LSD
a, b, c, d, e f uss—cmamucmuuyecku dokasaHu pasnuku npu P<0,05;

Legend: Cwvo— CONcentrations; MS — mean squares; n°— percentage of the variance; LSD a, b, ¢, d,
e, f and ss — statistically proven differences at P<0.05.

OueHsaBariku KOMIMMEKCHOTO
Bb34encTBue Ha npencenTbeHoTo
TpeTupaHe Ha cemeHaTa npu CcopToBe
noLepHa No OTHOLLEHUE Ha Npoy4YBaHWTe
dakTopu, daktop A (copT) u daktop B
(kOHUEeHTpaumsa Ha paboTHWMA pas3TBop OT
Siliplant) e BMAHO, 4Ye KOHUEHTpauun B
JuanasoHa 0.3+0.5% okaseaTt
CTaTUCTMYECKN [OOKa3aH CTMMynupaly

Evaluating the complex impact of
pre-sowing seed treatment in alfalfa
varieties in terms of the studied factors,
factor A (variety) and factor B
(concentration of the working solution
from Siliplant) it is evident that
concentrations in the range 0.3+0.5%
have a statistically significant effect
proven stimulating effect on root growth,
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eeKT BbpXy HapacTBaHETO Ha KopeHa,
KaTo MakcumarieH edekT ce oTyuTa npu
KoHUueHTpauus 0.5% Ha paboTHus
pa3TtBop. 1o OTHOLIEHME HapacTBaHETO
Ha enuKoTumna, PeCneKkTUBHO U NpU KbilHa
Ha niouepHaTa, CTaTUCTUYeCKn [okasaH
cTMMynupaLl edekT ce ycTaHoBsIBa camMo
npu koHueHTpauua 0.6% Ha paboTHus
pasteop (Tabnuua 3 n durypa 2).

cd
bcd  bede

SL

OO P N W b~ 00O N 00 ©

0 01

062 03 04 05 06 07 08 09 10 12 14

with the maximum effect being reported
at a concentration of 0.5% of the working
solution.

Regarding the growth of the epicotyl,
respectively and in the alfalfa sprout, a
statistically proven stimulating effect was
found only at a concentration of 0.6% of
the working solution (Table 3 and Figure
2).

s SL, cm

a a
| | a

bed
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a
-10
-20
-30
-40
1,6

Konuenrparms/Concentracion
JlezeHda: SL — dbmkuHa Ha KbsiHa, cm; IR — cmeneH Ha uHxubupaHe. % (,-“ cmumynupaw, ,,+“ uHxubupaw,
ecpekm); LSD a, b, ¢, d, e — cmamucmuyecku dokazaHu pasnuku npu P<0.05;
Legend: SL — seedling length, cm; IR — inhibition rate. % ("-" stimulatory, "+" inhibitory effect); MS — mean
squares; n°— percentage of the variance, LSD a, b, c, d, e, f— statistically proven differences at P<0.05.
®ur. 2. UHTerpanHoTo Bb3gencTBue Ha Siliplant Bbpxy HapacTBaHeTO Ha KbJiHa
(kopeH+enukoTun) (SL), cm u npoueHT Ha uHxubupaHe (IR) cpegHo 3a
BKITHOYeHUTEe B eKCnepmnmMmeHTa copToBe JlouepHa
Fig. 2. The integral effect of Siliplant on seedling (root + epicotyl) (SL), cm and

inhibition rate (IR) averaged for the alfalfa varieties included in the experiment

OT wu3BbPLUEHUA OMCNEPCUOHEH
aHanu3 e BWMAHO, Ye Hal-ronsiMm gsan ot
0o6WOTO BapupaHe BbPXY Npoy4YBaHUTE
nokasatenu [ObfKMHA Ha  KOpeHa,
enuKoTMNa W PECNeKkTUBHO KbllHA ce
ObmMKNn Ha dhaktop B - n2 Bapupa B
auanasoHa ot 17.2 pno 25.7%, cnepBaH
oT dhaktop A npu /72 oT 6.2 go 13.7%.
BapuaHcbT ObrrKaly ce Ha
B3anMoOBpb3KaTa AxB »COpT -
KOHUEHTpauuss Ha paboTHUS pas3TBop OT

From the variance analysis, it was
established that the largest share of the
total variation on the investigated
indicators of root length, epicotyl and
sprout, respectively, is due to factor B - n
varies in the range from 17.2 to 25.7%,
followed by factor A at n® from 6.2 to
13.7%.

The variance due to the interaction AxB
"variety - concentration of the working
solution from Siliplant is in the range n
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Siliplant e B rpaHuyuTe nz or 7,0 mo
13,7%. HesaBucumMo  OT  LUMPOKMKS
[ManasoH Ha BapuaHcute n° oT 6,2 [0
25,7% onpenenswmn oTHOCUTENHUSA OAN U
TexecTTa Ha npoy4yBaHuTe pakTopw,
pasnuknTe ca CTaTUCTMYECKM [OOKa3aHu
npu P<0.05.

Pesyntatute o1  onpegensiHe
uHgekca Ha passutue (Gl) (durypa 3) Ha
BCUYKW  BKMIOYEHW B  U3CNeaBaHETo
COpTOBE nioLepHa No cpefHu CTOMHOCTU
Ha nabopaTopHaTta KbIIHAEMOCT Ha

ceMeHata W [AbJDKMHATaA Ha KbIHAa,
Xapakrepuaumpar 61ONOrMYHOTO
Bb3OencTemne oT npeacenTéeHoTo

TpeTnpaHe Ha cemeHaTa cbc Siliplant B
3aBMCMMOCT oT NPUNoXeHnTe
KOHLUEHTpauun nokasear, Ye MakCumareH
CTMMynupalL edekT BbPXY
MbpPBOHAYaNHOTO pasBuTUe Ha
niouepHata okasBa nNpeacevtéeHoTo
TpeTupaHe Ha ceMeHaTa C KOHLeHTpauus
Ha paboTHus pasteop ot 0.6 go 0.7% (Gl
-0oT1 110.2 go 115.5).

Mpunaraxeto Ha Mo-BNCOKU
KoHueHTpauun ot 0.9 go 1.6% okassar

NMHXMOMpalLL edekT BBbPXY
MbpBOHAYaNTHOTO pasBuTUE Ha
kbnHoBeTe — Gl ot 79.6 po 20.2.

YcTaHOBEHO € HanuumeTo Ha pgobpe
u3paseHa NonuHOMHa perpecus ¢ gobpe
JokasaH oTpuuaTteneH KoeduUMeHT Ha
aetepMuHaums R®=0.836 (P<0.01). Tosan
¢dakT nokasBa, 4Ye € YyCTaHOBeHa
€KBMBAINEHTHOCT MeXay WHOEKCHT Ha
pasBuTMe Ha pacTeHusata (Gl) B
3aBMCMMOCT oT N3BBPLUEHOTO
npencenTbeHo TpeTupaHe Ha cemeHa oT
nouepHa cbe Siliplant B Wnpok gnanasoH
OT KOHLEHTpaLuu.

from 7.0 to 13.7%. Regardless of the
wide range of n’ variances from 6.2 to
25.7% determining the relative share and
weight of the studied factors, the
differences are statistically proven at
P<0.05.

The results of determining the
development index (Gl) (Figure 3) of all
alfalfa cultivars included in the study by
average values of laboratory seed
germination and sprout length
characterize the biological impact of the
pre-sowing seed treatment with Siliplant
depending on the applied concentrations
that the maximum stimulating effect on
the initial development of alfalfa is
exerted by the pre-sowing treatment of
the seeds with a concentration of the
working solution from 0.6 to 0.7% (Gl -
from 110.2 to 115.5).

The application of higher
concentrations from 0.9 to 1.6% had an
inhibitory effect on the initial development
of sprouts - Gl from 79.6 to 20.2.

The presence of a well-expressed
polynomial regression with a well-proven
negative coefficient of determination
R?=0.836 (P<0.01) was established. This
fact shows that equivalence was
established between the plant growth
index (GIl) depending on the pre-sowing
treatment of alfalfa seeds with Siliplant in
a wide range of concentrations.
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®ur. 3. UHTerpanHoTo Bb3gencTBue Ha Siliplant Bbpxy HapacTBaHeTO Ha KbJiHa
(kopeH+enukotun) (SL), cm M npoueHT Ha uHxubupaHe (IR) cpegHo 3a
BKITIOYEHUTE B €KCMEPUMEHTA COPTOBE JoLepHa

Fig. 3. The integral effect of Siliplant on seedling (root + epicotyl) (SL), cm and

inhibition rate (IR) averaged for the alfalfa varieties included in the experiment

n3Boau

YcTaHoBeHa OvonornyHaTta
peakumsi oT npeacentbeHoTo TpeTnpaHe
Ha cemeHata cbce Siliplant npu Tpu copta
nouepHa OTrNexXaaHu no
KOHBeHUuoHaneH (,Jdapa“ n ,lneeeH 6“)
n BSP5A001 no ©OwuonorndyeH wmeTon
BbpXy nabopaTopHaTa KbIIHSEMOCT Ha
CeMeHaTa U MbpBOHAYarHOTO pasBuTUE
Ha pacTeHusaTa.

ManonseaHeTo Ha arap-arap, kaTo
cpeja 3a pasBuUTME Ha MoLEepHoBUTE
pacTeHnsa onpegenst M3paBHEHOCT B
pasBUTMETO Ha pacTeHudaTa, hopmmpaHe
Ha MonoXwuteneH UK oTpuuaTterneH
reoTponM3bM Ha MbPBUYHUA  KbIH,
CbIMacHO npoy4BaHUTE akTopu, KOETo

e npegnocrtaBKa 3a OOCTOBEPHU
CTaTUCTNYECKN eKcnepnMeHTanHu
pe3yntaTtun.

MpeaocentbeHoTO TpeTMpaHe Ha
cemeHa oT nwouepHa cbc Siliplant e
npenopbYMTENIHO da Cce npunara B
paboTHa KOHLUEHTpauus 3a  MOJSICKM
ycrnousa B amanasoHa 0.5+0.6%, kosito
onpegens  KOMMJIEKCEH  CTMMynupaly

CONCLUSIONS

The biological response of pre-
sowing seed treatment with Siliplant was
determined in three alfalfa cultivars grown
conventionally ("Dara" and "Pleven 6")
and BSP5A001 by biological method on
laboratory seed germination and initial
plant development.

The use of agar-agar as a medium
for the development of alfalfa plants
determines the evenness of plant
development and the formation of
positive and negative geotropism of the
primary seedling, according to the studied
factors, which is a prerequisite for reliable
statistical experimental results.

The pre-sowing treatment of alfalfa
seeds with Siliplant is recommended to
be applied in a working concentration for
field conditions in the range of 0.5+0.6%
determining a complex stimulating effect
on the growth of the root, epicotyl, and
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e(eKkT BbpXy HapacTBaHETO Ha KopeHa
enuKoTMNa W KbllHA, PECMNEKTUBHO U
BbpXy MbpBOHA4YanHOTO pas3BUTME Ha
nouepHata B nepuoga  ,ceutba-
NOHMKBaHe".

YcTaHOBEHa € CUINMHO un3paseHa
OvonoruyHa peakuust Ha copT ,J[apa“ no

OTHOLWeHne Ha N3BBPLLUEHOTO
npencentbéeHoTo TpeTupaHe Ha
cemeHata cbc Siliplant, npu konto

KOMMMNEKCEH CTUMynupaly, edekT Bbpxy
HapacTBaHETO Ha KbflHa Ce yCTaHOBsIBa B
WMPOK  OManasoH OT  MNpWIIOXeHUTe
koHueHTpauun ot 0.1 go 0.6%, pokarto

seedling, respectively on the initial
development of the culture in the year of
establishment of the crop in the "sowing-
emergence" period.

A pronounced strong biological
response of the cultivar "Dara" was found
in relation to the pre-sowing treatment of
the seeds with Siliplant, in which a
complex stimulating effect on the growth
of sprouts was established in a wide
range of applied concentrations from 0.1
to 0.6%, while "Pleven 6" and
"BSP5A001" complex stimulating effect.

JineBeH 6“ n ,BSP5A001“ komnnekceH
cTMMynupall edekT BbpXy NpoyyYBaHUTe
nokasatenu ce  ycTaHoBsABa  Mpu
npunaraHe Ha Siliplant B koHUeHTpauus
ot 0.6%.
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