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PE3OME

N3cneasaHeTo e npoBefeHo npes
nepnoga 2016-2018 r. cbC 3UMHa 0OOMK-
HOBeHa nuweHuya copT BeHka 1 Ha
MOYBEH TUM CUNHO U3NYXKEH YEPHO3EM, MO
6/10K0BMA METO, B YETUPU NOBTOPEHUS C
rofleMnHa Ha onuTHaTa napuena 10 m°.
Ceuntbata € M3BbpLUEHa Mpe3 nbpBarta
cegMuLa Ha OKTOMBPU C NOCEBHa Hopma
oT 500 KbAH. c./m’ cnepn 6o6os npegn-
lwecTBeHuK. Mpe3 nponetra B noaxoas-
lMTe nepuoan ca HanpaseHu TpeTupa-
HUA B HSAKOJIKO BapuaHta Cc OuoAuHa-
MUYHUTE npenapatu: 1. KoHTpona, 2.
Mpenapar 500, 3. Tlpenapar 501, 4.
®napeH npenapar, 5. MNpenapar 500
Mpenapar 501, 6. [Mpenapar 500
®napeH npenapar, 7. MNpenapar 501
®napeH npenapar, 8. lNpenapar 500
Mpenapar 501 + ®nageH npenapar.

Cnepn npeternsHe Ha pgobusa OT
3bpPHO W HanpaBeHWss CTaTUCTUYECKU
aHanM3 ce yCTaHOBM [i0Ka3zaHa pas/ivka
npu BapuaHTUTe TpeTupaHu ¢ dnaneH
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SUMMARY

The research has been carried out
during 2016-2018, with winter common
wheat variety Venka 1, on heavily leached
black earth type of soil, under the block
method in four repetitions with 10 m2 area
of the experimental plot. The sowing is
made in the first week of October, with
sowing rate of 500 germ. seeds/m? after
leguminous predecessor. In the
appropriate periods of the spring are
made treatments in certain variants with
the  bio-dynamical preparations: 1.
Control, 2. Preparation 500, 3.
Preparation 501, 4. Fladen preparation, 5.
Preparation 500 + Preparation 501, 6.
Preparation 500 + Fladen preparation, 7.
Preparation 501 + Fladen preparation, 8.
Preparation 500 + Preparation 501 +
Fladen preparation.

After the measurement of the grain
yield and the statistical analysis it was
established proven difference for the
variants treated with Fladen preparation
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npenapar 1 KOMOuHauunTe C Hero u npes
Tpute rogvHW Ha wuscnegsaHeTto. [pu
BapuaHTMTe TpeTMpaHu C npenapatute
500 n 501 1 kOMbMHaumATa € TAX, AOKa-
3aHa pasniMka uma camo npes nocneg-
HaTa rogvHa Ha u3nuTBaHeTo.

KntovoBn gymun: nwexnuya, nobus,
6uoAnHaMUYHKN npenapaTu

YBO/,

KaTto Hait-nonynspHata dopma Ha
yCTOMYMBO 3emMefesnive B CBETa, Ce CO4M
6M0NOrMYHOTO  (OPraHMyYHOTO) 3emege-
/iMe, KOeTo ce Mosi3ea C Hali-rosigsmo Jo-
BEpME 3a eKOJI0rMYHOCT OT Npou3BOoAnTe-
nute B cTpaHuTte, uneHkn Ha EC, CAL u
peavua ctpaHu oT LieHTpanHa n N3TouHa
Espona.

3BecTHO €, Ye eanH OT OCHOBHUTE
nMMuTUpaln dhaktopy okassaly BAUS-
HMe BbPXY AobrBa OT 3eMefenckm Kyn-
TYpu OTIeXAaHu B ycroBuaTa Ha 6uo-
JIOTUYHO NPOM3BOLACTBO € NOYBEHOTO MJ10-
popogue.

OCHOBHMAT Nokasartesi 3a No4YBEHO-
TO M/0A0POAME € CbAbPXKAHWETO Ha
XyMyC — Hail-BakHaTa CbCTaBHa 4acT Ha
OpraHMYyHOTO BeELWEecTBO B Mno4yeata. B
nocnegHuTe OEeceTUNeTust MOMOXEHMETO
C N04OPOAMETO Ha MOYBUTE B CBETOBEH
naaH u B YyacTHOCT B bbarapusa ctpemu-
TENHO ce B/iowaBa. MHOro 4ecTo npeko-
MepHaTa ynotpeba Ha WM Tpewkn B
NPUIOKEHNETO HA MUHEpPasHUTE CUHTe-
TUYHM TOPOBE BOAW A0 HeonpasgaHu 3a-
ryéu, noysaTta u pacteHusaTa He M ycBos-
BaT, MO-rosiiMa 4yact nonagat B MOAMOY-
BEHUTE BOAM, 3aMbpcsBa MOANOYBEHUTE
BOAMW, 3aMbpcsiBa OKojiHaTa cpega W
yBenMyaBa pasmMepa Ha KucesmTe MoudBMK.
MopabpKaHeTO Ha MOYBEHOTO M/I0A40PO-
Ave e Bb3MOXHO caMO Npu CTPOro Cb-
6nogaBaHe M nogabpxaHe B noysara Ha
onpefeneH 6anaHCc Mexay OopraHuyHuTe
n HeopraHnyHute BewectBa (Yakimov,
2013).

Hapepn cbC 3acuneHust uHTepec Ha
3emefesickuTe npoussoguTenn kbm 6umo-
IOTMYHOTO NPOM3BOACTBO CE MOSBMXa M
MHOro dvpMM  npegnarawiy pasnyHu

and the combinations with it during all the
three years of study. For the variants,
treated with the preparations 500 and 501
and the combination with them, there was
a proven difference only in the last year of
the test.

Key words: wheat,
dynamical preparations

yield, bio-

INTRODUCTION

The biological (organic) agriculture
is considered to be the most popular form
of sustainable agriculture for its
environmental  friendliness by the
producers in the EU member countries,
the USA and numerous countries from
Central and Eastern Europe.

It is known that one of the limiting
factors, affecting the vyield of the
agricultural crops, grown in the conditions
of biological production is the soil fertility.

The basic index of soil fertility is the

humus content — the most important
component of the soil's organic
substance.

In the last decades the situation with the
soils fertility in the world, and in Bulgaria
in particular, is quickly getting worse. Very
often the excessive use or errors in the
application of mineral synthetic fertilizers
bring to unjustified losses, the soil and the
plants do not assimilate them and the
bigger part of them falls in the ground
waters, pollutes the ground waters and
the environment and increases the part of
the acidic soils.

The maintenance of the soil fertility is
possible only with strict observance and
sustenance of certain balance between
the organic and inorganic substances of
the soil (Yakimov, 2013).

Together with the increased interest
of the farmers to bioproduction many
companies appeared, offering different
decisions for increase of soil fertility with
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peLleHnsa 3a noBuwaBaHe Ha NOYBEHOTO
naogopogue € NOMOLLTa Ha pas/vyHu
€KOJI0TUYHN TOpOoBe, BMOo-CTUMYNaTopu u
T.H. Fonama 4act OT npegnaraHuTe Ha
nasapa eKosiofM4yHN TOpPoBE Ca BHOCHU U
He ca M3NUTaHW Npu HawuTe MOYBEHO
KAMMaTU4yHM  yCcroBus. Vima gaHHu 3a
6/1aronpUSATHOTO BAIUSIHUE HAa HAKOM Obi-
rapckn MpoAyKTW, U3NUTaHW NpU pasnnd-
Hu kynTypun (Dochev and Atanasov, 2013;
Stoyanova et al., 2014; Dyakova et al.,
2015; Stoyanova et al., 2015; Mincheva et
al., 2015a; Mincheva et al, 2015b; Dochev
et al, 2016a; Dochev et al, 2016b;
Dyakova, et al., 2017; Mincheva et al.,
2017).

EkcnepvMeHTUpaHeTo M aHanunsu-
paHeTo Ha KOMM/IEKCHOTO U3Mon3BaHe Ha
OpraHMyHuTEe TOpoBE OM [Jasno LEeHHa
uHopMauns Ha 3emMefesickuTe npouvs-
BOAMTENN Ha BMO-MPOAYKTU 3a edekTuB-
HOTO M3MO/SI3BaHE Ha Te3n TOopoBe 3a
nogo6psiaHe Ha MOYBEHOTO Mogopoane
(Enchev and Kikindonov, 2015; Enchev
and Kikindonov, 2016; Enchev et al.,
2017; Enchev et al., 2018).

BvogmHamnyHOTO 3emepgenue e
HafarpaxgaHe Ha OMONOrMYHOTO, KaTo
OCHOBHaTa My Liefl e CbXMBsBaHe Ha nou-
BaTa, XapMOHM3MpaHe Ha eKOCUCTEMUTE U
noslyyaBaHe Ha 34paBOC/IOBHA XpaHa 3a
yoBeka. lMpu TO3M TMN 3emMegenve ce ns-
nonseart GuogMHaMnyYHN NpenapaTu, Kou-
TO Ce [enAT Ha KOMMOCTHU — Bfarar ce B
KOMMOCTa 1 TakvBa 3a JMPEKTHO NPbCKaHe.

Llenta Ha HacTosLWEeTOo uscnensaHe
€ yCTaHOBSIBaHe MpPOAYKTUBHOCTA  Ha
nweHuya copt BeHka 1 oTrnexgaHa B
YCNOBMSA Ha BUOIOTMYHO 3eEMeenue.

MATEPVAT N METO4N

M3cneasaHeTo e npoBeaeHo npes
nepnoga 2016-2018 r. cbC 3UMHa OOMK-
HOBEHa MuieHna copT BeHka 1 Ha nou-
BEH TUM CUIHO M3/yKEH YepHO3EeM, Mo
6/10KOBMA METO/] B YETUPM MOBTOPEHUS C
rofleMrHa Ha onuTHaTa napuena 10 m’.
CenTtbaTa € uM3BbpLIEHA npe3 nbpsaTta
ceaMuLLIa HA OKTOMBPU C MOCEBHA HopMma
oT 500 KkbfH. c./m° cnen 6060B npea-

the help of different ecological fertilizers,
bio-stimulators etc.

Big part of the ecological fertilizers,
offered on the market, are imported and
not tested in our soil-climate conditions.
There are data of favourable influence of
some Bulgarian products, tested for
different crops (Dochev and Atanasov,
2013; Stoyanova et al., 2014; Dyakova et
al., 2015; Stoyanova et al., 2015;
Mincheva et al., 2015 a; Mincheva et al,
2015 b; Dochev et al., 2016 a; Dochev et
al., 2016 b; Dyakova, et al., 2017,
Mincheva et al., 2017).

The experimenting and the analysis
of the complex use of organic fertilizers
would give valuable information to the
agricultural producers of bio-products
about the effective use of these fertilizers
for improvement of the soil fertility
(Enchev and Kikindonov, 2015; Enchev
and Kikindonov, 2016; Enchev et al,
2017; Enchev et al., 2018).

The biodynamic agriculture is an
upgrade of the biological one, and its
basic aim is to revive the soil, harmonize
the ecosystems and the obtainment of
healthy food for man. In this type of
agriculture  are used biodynamical
preparations, divided to compost — put in
the compost and such for direct spraying.

The purpose of the present study is
to establish the productivity of the Venka
1 wheat variety grown under organic
farming.

MATERIAL AND METHODS

The research has been carried out
during 2016-2018, with winter common
wheat variety Venka 1, on heavily leached
black earth type of soil, under the block
method in four repetitions with 10 m2 area
of the experimental plot. The sowing is
made in the first week of October, with
sowing rate of 500 germ. seeds/m® after
leguminous predecessor. In the
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lwecTBeHuK. MNpe3 nponetra B noaxoAas-
luTe nepuoau ca HanpaseHW TpeTupa-
HWS B HSAKOMKO BapumaHTa ¢ buogmHamuny-
HUTe npenapatun: 1. KoHTpona, 2. MNpena-
pat 500 npunoxeH BbB (pasa eCeHHO ”
nposieTHO GpaTeHe Ha nweHuuyata — 5%
pa3steop, 3. MNpenapat 501 npunoxeH BbB
thaza usknacssaHe — 1,5 g 3a 30 | Boga/da,
4. dnageH npenapatr MNpPUIOXeEH BbLB
(paza €CeHHO W nposieTHO OpaTeHe —
1,5% pasteop, 5. [Mpenapat 500 +
Mpenapat 501 npunoxeHn CbLOTBETHO BLB
(pasnTte eCeHHO N MNpPOo-/IeTHO GpaTeHe n
usknacasaHe, 6. [lpena-par 500 +
dnaseH npenapat NpuUaoXeHW BbB hasa
€CeHHO 1 nponeTtHo 6parteHe, 7. lMpena-
pat 501 + ®nageH npenapaT NPUIOXKEHN
CbOTBETHO BbB (hasuTe u3knacsBaHe W
€CeHHO 1 nponeTtHo 6parteHe, 8. lMpena-
pat 500 + lMpenapat 501 + ®nageH npe-
napat NpuWOXeHN CbOTBETHO BbLB (hasu-
Te €CEeHHO U MpoJieT-HO bGpaTeHe, K3KIa-
CsiBaHe 1 eCEHHO 1 NPOeTHO 6paTeHe.

Mo nokazaTenss [o6mB 3bpPHO €
HanpaBeHa cTaTMcTMyYecka o6paboTka Ha
JaHHuUTe ¢ nporpamata XLSTAT 3a
[0Ka3aHOCT Ha pas/ivkuTe.

PE3YJITATU N OBCBXXOAHE

Meceuute anpun n maii npes nbp-
BaTa M BTOparta roavMHa OT U3BexAaHeTo
Ha onuMTa ca C BaJeXu MN0-BUCOKA OT
cbOTBETHATA HOpMa 3a paiioHa (Purypa
1). CpegHofHeBHaTa Temnepatypa npes
nbpBaTa rogvHa W 3a gBata meceua e
YyyCcTBMTE/IHO MO-BMCOKA, a Npe3 cnejga-
uiata rogmMHa € okosio Hopmata. Mecel
toHu npe3 2016 r. n 2017 r. e no-TonMb/ OT
HOpMaTa, a Ba/IeXuTe ca OKOSI0 U Masiko
nog Hopmata. lMpe3 2018 r. CpepgHo-
JHeBHaTa Temnepatypa W npe3 TpuTe
Meceua Ha nposieTHa Beretauusa e
YyyCTBUTESIHO MO-BMCOKA OT CbOTBETHAaTa
HopMa. 3acyllaBaHeTo npes3 anpwua npo-
Ob/MKM 1M npe3 Mmecel, mai. Banexure
npes IoHW NpeBuwInxa HopMaTa ¢ 25 mm.

appropriate periods of the spring are
made treatments in certain variants with
the bio-dynamical preparations: 1. Control,
2. Preparation 500, applied in autumn and
spring braking stage of wheat — 5%
solution, 3. Preparation 501, applied in
collapsing stage — 1.5g for 30 | of water
per da, 4. Fladen preparation, applied in
autumn and spring braking stage of wheat —
1.5% solution, 5. Preparation 500 +
Preparation 501, applied relevantly in the
autumn and spring braking and collapsing
stages, 6. Preparation 500 + Fladen
preparation, applied in autumn and spring
braking stage, 7. Preparation 501 +
Fladen preparation, applied in the stages
of collapsing and autumn and spring
braking, 8. Preparation 500 + Preparation
501 + Fladen preparation, applied in

autumn and spring braking stage,
collapsing and autumn and spring
braking.

The grain vyield was treated

statistically via XLSTAT for the proof of
differences.

RESULTS AND DISCUSSION

The months April and May during
the first and second year of the
experiment are with higher than normal
quantity of the rainfalls for the region
(Figure 1). The mean day temperature in
the first year and for the two months is
significantly higher, and in the next year is
at the normal level. June in 2016 and
2017 is warmer than normally, and the
rainfalls are around and a little bid below
the norm. In 2018 the mean day
temperature for the three months of spring
vegetation is significantly higher than the
relevant norm. The April drought
continued in May. The rainfalls in June
exceeded the norm with 25 mm.
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Mpe3 nbpBaTa roguHa Ha M3Bexaa-
HETO Ha onuta [JokasaH MoJoXUTENEeH
ehekT e nonyyvyeH npu TpeTupaHeTo ¢
donageH npenapat, KOM6uHaumumTe doiageH
npenapatr + npenapat 500, dnageH
npenapar + npenapat 500 + npenapart 501
(Tabnuua 1).

ing the spring vegetation of wheat, for

In the first test year proven positive
effect is received by the treatment with
Fladen preparation, the combinations
Fladen preparation + preparation 500,
Fladen preparation + preparation 500 +
preparation 501 (Table 1).

Tabnuua 1. Jo6MB Ha 3bPHO OT MNileHuLa copT BeHka 1 npun pas/indyHuU BapuaHTu
Ha TpeTupaHe 3a nepuoga 2016-2018 rognHa
Table 1. Grain yield of wheat variety Venka 1 with different variants of treatment,

2016-2018

BapwuaHT / Variant 2016 2017 2018 |CpepHo/Mean
kg/ha kg/ha kg/ha kg/ha

KoHTpona / Control 4163.3 5416.7 6000.0 5193.3
500 4223.3 5553.3 6303.3 5360.0
501 4000.0 5360.0 6220.0 5193.3
dnageH np. / Fladen pr. 4610.0** | 5890.0*** | 6720.0*** 5740.0
500 + 501 4190.0 5360.0 | 6446.6*** 5332.2
500 + cpageH np. / 500 + Fladen prep. 4500.0* | 5776.7* | 6553.3*** 5610.0
501 + cprnageH np. / 501 + Fladen prep. 4446.7 5613.3 | 6443.3*** 5501.1
500 + 501 + chnageH np./500 + 501 + Fladen pr.| 4500.0* | 5640.0 | 6776.7** 5638.9

GD 5% 330 kg 335.3kg 379.7 kg

GD 1% 385 kg 369.3 kg 352.1 kg

GD 0.1% 448 kg 430.0 kg 409.9 kg

Mpe3 cneppalyata roamHa AokasaH
nosioXuTeneH egekT e nosiydeH OTHOBO
npw TpeTupaHeTo ¢ hiafeH npenapar u

In the next year a proved positive
effect is received again with the treatment
with  Fladen preparation and the
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KOMOUHaumsATa dnageH npenapar  +
npenapat 500. Tbi kaTo ce npunara
centboobpalleHne, He Moxe pda ce
Nnon3Ba NosIOKUTENHUAT eddeKT OT TpeTu-
paHeTo Ha nouysarta C hnageH npenapar
n npenapatr 500. Te3n pgBa npenapara
akTMBM3MpaT MUKpobuonormyHaTa gei-
HOCT U1 ,0oxuBABar noysara”. MHoOro
[obpe fJokasaHa NOOXWTENHAa pas/vka
B Ao6vBa, nMpe3 nocnegHara roguHa Ha
U3BEXOAHETO Ha onuTa Ce MNosy4n npu
CaMOCTOSITE/THO TpeTupaHe ¢ dunageH
npenapar v npu KombuHauuute My C
ApyrvTe pgBa npenaparta. VHTepeceH e
(hakTa, Ye HAMa JokaszaHa NnosoxuTenHa
pasnuka B AobumBa Ha 3bpHO Npu
CaMOCTOAATE/THOTO TpeTupaHe ¢ npenapa-
Tmte 500 mu 501, HO uMma TakaBa npu
TAXHOTO CHLBMECTHO U3non3BaHe. Buco-
KaTa fgoKasaHa pasnka MoXe pga ce
065iCHM C TOBa, 4e noyBaTta e buia Bedve
TpeTvpaHa B MO-NpeaxogHa rogvHa wu
uma ocTatbyeH edpekT. [pyro obsicHeHne
MOXe Aa 6bae ocobeHOCTUTE B MeETEOo-
posornyHuTe ycnosua npes3 2018 T.
CpepHogHeBHaTa TemnepaTtypa npes
nepuoga Ha nposieTHata Beretauus e
3HaUUTE/IHO MO-BMCOKA OT HopmaTa 3a
paioHa, BanexuTe npes anpun u mali ca
KpaiiHO HefocTaTbYHM, a KHU € U3KH-
ynTeNHO [AbXAoBeH. Ha 6aszata Ha
AvnarorogvwHy onutn Raupp (1996; 1996
a; 1996 b; 1997; 1997 a; 2001) wun
Schaumann (1987) o6o6wasar geii-
CTBMETO Ha GuoaMHaMWYHMTE npenapartu
BbPXY noyBaTta U KynTypHUTE pacTeHus.
Te ycTaHOBABaT, Ye npenaparmTe CTUMy-
nvpaT CbAbpXaHMeTo Ha Xymyc u 6uo-
flormyHaTa  akTMBHOCT  Ha  noysaTta.
ChbluMTe aBTOpM ca YCTaHOBUAKU, Ye B
61aronpuSaTHN B KNMMATUYHO OTHOLLEHWE
roAvHuW, f[O6MBBLT OT KyNTypuTe B 6uoan-
HaMWYHO 3emefenne He HagBulasa
TO31 OT KOHBEHUUMOHA/THO, HO B Hebnaro-
NPUATHW TOAMHU TON € 3Ha4YUTEeNHO Mo-
BUCOK.

combination Fladen preparation +
preparation 500. As a crop rotation is
applied it could not be used the positive
effect of the treatment of soil with Fladen
preparation and preparation 500. These
two preparations activate the
microbiological activity and “revive” the
soil. A very well proven positive
difference in the yield of the last year of
study was received for the separate
treatment with Fladen preparation and for
its combinations with the other two
preparations. An interesting fact — there is
no proven positive difference between the
grain yields after separate treatment with
the preparations 500 and 501, but there
is such a difference when the
preparations are applied together. The
high proven difference could be explained
with the fact that the soil has been
already treated in the previous year and
there is somewhat a residual effect.
Another explanation could be the
peculiarites of the meteorological
conditions in 2018. The mean day
temperature during the spring vegetation
is significantly higher than the normal for
the region temperature the rainfalls in
April and May are too insufficient for the
crop, and June is extremely rainy. On the
basis of many years trials Raupp (1996;
1996 a; 1996 b; 1997; 1997 a; 2001) and
Schaumann (1987) summarize the action
of the biodynamical preparations on the
soil and the crops. These authors
establish that the preparations stimulate
the humus content and the biological
activity of the soil. The same authors
have determined that in favourable
regarding climatic conditions years the
yield of the crops in the biodynamical
agriculture do not exceed those of the
conventional, but in case of unfavourable
years the vyield of these crops is
significantly higher.
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N3BOON

[okazaH nonoxuteneH edekr wu
npes TpuTe rOAMHUM Ha W3BeXJaHe Ha
onuta ce noayyn npu TpeTupaHuaTa
CaMOCTOATEHO C dhnafeH npenapar v B
KOMbUHaumsita my ¢ npenapat 501. MNo-
YyyBCTBWUTE/NIEH pe3ynTar OT AelCTBMETO
Ha 6uogvHamuyHuTE npenapatn ce
nosyyasa B TOAMHW C HETUNUYHM 3a
palioHa MeTeoposiIorMyHKn ycnosusa. Cnep
TpeTupaHe ¢ 6uoanHaMN4YHKU nNpenapaTu e
HeobXoAMMO € TEXHOSIOMMYHO BpeMe 3a
Ja ce ,CbXMBK” 3eMATa U Aa ce oTyeTe
peasnHuAT edhekT OT AENCTBMETO MM.

CONCLUSIONS

It has been received a proven
positive effect in the three years of tests
for the separate treatment with Fladen
preparation and its combinations with
preparation 501. More significant result
from the effect of biodynamical
preparations is received in years with
exceptional for the region meteorological
conditions. After the treatment with
biodynamical preparations is necessary
technological time for earth’'s revival so
that the real effect of their application to
be measured.
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PE3IOME

MpoyyBaHeTO e HanpaBeHO B ONUT-
HOTO nosie Ha VHCTUTYT no uapesuuaTa -
KHexa 3a nepuoga 2015-2017 r. O6ekT
Ha mnscnepgaHe e nweHuya copt EHona,
oTrnexgaHa B TpUMNosIHO centboobpale-
HMe: uapesuua 3a 3bpHO, NposeTeH dy-
paxkeH rpax 3a 3bpHO, NileHuLa 1 nuep-
Ha B K/IMH copT lneBeH 6. MNMweHnuarta e
oTrnexjaHa npu KOHTPONEH BapuaHT
NoPoKg (To) — 6€3 TOpeHe 1 [Be HuBa Ha
TopeHe: NgP4sK; (Ty) n NppPgKg (T)).
MpunoxeHa e Bb3MpueTaTa 3a paioHa
arpotexHuka. Haii-Bucok po6us 584,70
kg/da oT nweHvuata e nosy4vyeH npes
2017 r. n TopeHe ¢ N1,PgKs. lNMpes cbuwata
roguHa uM TOopoBa HOpMa Hai-gobpu pe-
3ynTaTy ca MolyYyeHu OT: Ab/DKMHA Ha Kna-
ca, Terno Ha 1 knac, Terso Ha 3bPHOTOOT
1 knac n 6poii 3bpHa B 1 kiac. TexHute
YMNC/IEHN CTOMHOCTM CbLOTBETHO ca: 12,6
cm, 3,98 g; 3,67 gu 64,1 6posa B 1 knac.

Kntouosu ayMu: nweHnya,
TopeHe, f06UB, Ab/MKUHA Ha Knaca, Terno
Ha 3bpHOTO B 1 KNnac

Accepted: 15.05.2019

Published: 28.06.2019

SUMMARY

The study was conducted in the
experimental field on the Maize Research
Institute - Knezha for the period 2015-2017.
The object of the study is wheat sort
Enola, grown in the three-field crop-
rotation: grain maize, spring forage for
grain wheat and alfalfa in wedge sort
Pleven 6. The wheat was grown on a
control variant NoPoK, (To) — without
fertilization and two fertilizing levels:
NeP4K4 (Tl) and N1-PgKsg (Tz) The hlgheSt
yield of 584.70 kg/da of wheat was
obtained in 2017 and fertilized with
N1,PgKg. In the same year and fertilizer
norm the best results were obtained from:
wheat ear length; weight of 1 wheat ear;
grain weight of 1 wheat ear and number of
grains in 1 wheat ear. Their numerical
values are respectively: 12.60 cm, 3.98 g;
3.67 g and 64.10 number in1 wheat ear.

Key words: wheat, fertilization,
yield, length of wheat ear, grain weight in
1 wheat ear
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yBO/[,

PenyBaHeTO Ha Ky/TypuTe € BaXHO
CPeACTBO 3a Bb3CTaHOBABAHE Ha MoyBe-
HoTO nnogopoaue (Glogova, 2000). MNpwu
WHTEH3MBHO TOPEHE CenTboobpalleHneTo
He camo 3anasBa 3Ha4YeHWeTo Ccu, HOo
oKasBa W MNONOXUTESIHO BJ/IMSIHWE BbpXY
epekta OT BHeceHuTe TopoBe (Nankov,
2007). MuweHnuata e cTparermyecka 3e-
Megesicka KynTypa 3a HawaTa cTpaHa. T4
3aemMa OCHOBEH [f/71 BbB BCHAKO CeEWT-
6o06pallleHe 1 e Hali-MacoBO OTrex-
JaHa B usna bbarapusa. 3HavyeHMeTo u
pasnpoCcTpaHeHMEeTOo Ha MleHuyaTa kaTo
OCHOBHa 3bPHEHO-XUTHa Ky/nTypa onpe-
[enAaT HENpPeKkbCHATUAT CTPEMEX KbM
TbpCEHE Ha NOAXO4M 3a MOoBULLIABAHE Ha
[obuBnTe OT HesA. HopmaTta Ha MuHepast-
HOTO TOpPeHe M BUABT Ha npepglecrse-
HMKa Ca OCHOBHW e/IeMeHTW OT arpoTex-
HMKaTa, KOUTO umat onpegensiia pons 3a
pasBUTMETO Ha COpPTOBETE MeHuua npes
Beretaymata (Penchev et al., 2005;
Nankova and Penchev, 2006; Delibaltova,
2008).

3a peasiM3aupaHe Ha TeHeTUYHUTEe
Bb3MOXHOCTM Ha AafeH COpT, BaXHO €
TOM pa ce oTriexga B MNOAXOAAWMSA
paiioH, KaTto ce cbyeTaBaT MOYBEHU U
KNMMaTU4yHU  yCrioBMs € onTumasiHa
arpoTexHuka Ha otrnexgaHe (Yanchev
and Yordanova, 2005). Haii-ronsmo Bnus-
HMe BbPXYy [06MBaA N KA4YecTBOTO Ha
3bPHOTO OKa3BaT METEOPOSIOrMYHUTE YCOo-
BN Ha roguvHata (Kolev, 1998; Terziev,
2000; Samodova, 2014). Y Hac uma
n3BefeHN peauvua uicnensaHusa 3a ycra-
HOBSIBAHE Ha ONTUMasHUTE napameTpu
Ha OCHOBHUTE arpoTexHu4ecku graktopu
N B/IVSIHUETO MM BBbPXY NPOAYKTUBHOCTTA
Ha nueHuuara, oTriexjaHa B pas/iMyHu
paiioHn Ha Hawarta cTpaHa (Zarkov and
Ivanova, 1997; Stamboliev and Davidkov,
2000; Borisova and Nikolova, 2008;
Basitov et al., 2012).

Llenta Ha npoy4yBaHeTo e pga ce
HanpaBuM aHaM3 Ha fJdobuBa W HAKOU
6UOMETPUYHKN NoKasaTesim nNpu nweHnua-
Ta B 3aBMCMMOCT OT TOPEHETO.

INTRODUCTION

Rotation of crops is an important
means of restoring soil fertility (Glogova,
2000). In intensive fertilization crop
rotation not only retains its significance
but also has a positive impact on the
effect of imported fertilizers (Nankov,
2007). Wheat is a strategic agricultural
culture for our country.

It occupies a major share in every crop
rotation and is the most widely cultivated
in Bulgaria. The importance and
prevalence of wheat as a major grain
wheat crop determines the continuous
pursuit of seeking out approaches to
increase its yields. The rate of mineral
fertilization and the type of the
predecessor are basic elements of agro-
technology, which have a decisive role in
the development of wheat varieties during
vegetation (Penchev et al., 2005;
Nankova and Penchev, 2006; Delibaltova,
2008).

To realize the genetic abilities of a
given variety it is important to cultivate it in
the appropriate area, combining soil and
climatic conditions with optimal agro-
cultivation (Yanchev and Yordanova,
2005).

The weather conditions of the year have
the greatest impact on the vyield and
quality of the grain (Kolev, 1998; Terziev,
2000; Samodova, 2014). A number of
studies have been corried out in Bulgaria
to determine the optimal parameters of
the main agrotechnological factors and
their impact on the productivity of wheat
grown in different regions of our country
(Zarkov and Ivanova, 1997; Stamboliev
and Davidkov, 2000; Borisova and
Nikolova, 2008; Basitov et al., 2012).

The aim of the study is to analyze
the yield and some biometric indicators in
wheat depending on fertilization.
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MATEPWNAN N METO4WA

Mpoy4yBaHETO € HanpaBeHO B ONUT-
HOTO Mosie Ha VIHCTUTYT no yapesuuara -
KHexa 3a nepuoga 2015-2017 r. O6ekT
Ha m3cniegBaHe e nweHunya copt EHona.
MuweHnyata e oTrnexgaHa B TPUMOJIHO
centboobpalleHne, BKIOYBALWLO CrefHu-
Te KyNnTypu: uapesuua 3a 3bpHo, npose-
TEH rpax 3a 3bpHo, MweHuLa n nuepHa
B KAMH copT [lneeBeH 6. lpunoxeHa e
cnegHata cuctemMa Ha 06paboTka Ha
noysara: 3a Lapesuuara — opaH Ha 23-25
cm, 3a rpaxa — opaH Ha 18-20 cm u 3a
nweHnyata — ABYKpaTHO AOMCKyBaHe Ha
10-12 cm u 6-8 cm. [lNpeaceuTbeHute
06paboTkM 3a uapeBuuaTa M NPOSETHUS
rpax e ABYKpaTHO KynTMBMpaHe C GpaHy-
BaHe Ha 10-12 cm. TopeHeTo ¢ dhocdhop u
Kanmii e M3BbPLUEHO Npe3 eceHTa C oc-
HOBHaTa 06paboTka Ha nouyBata. A30T-
HWAT TOP 3a uapeBuuara u rpaxa e BHe-
CEH HanponeT crfief NbpPBO Ky/NTUBMPaHe,
a npu nuweHuuata Karto noaxpaHBaHe
HanpofeT Npy MbpBa Bb3MOXHOCT. MNoce-
BbT € TpeTupaH ¢ xepbuuuaun 3a 6opba c
naeesenuTe npes3 BeretTauusTa Ha nue-
HMUaTa, B 3aBUCMMOCT OT BWAOBUS UM
CbCTaB U MbTHOCTTA MM. BogeHu ca
pefoBHN HabnwAeHUs 3a HanageHus ot
6onectn n HenpusTenu. Mpn Heobxoau-
MOCT noceBa ce Tpetupa ¢ QyHrMuman u
UHcekTUUMan. MNweHuuarta e oTriexaaHa
npu KoHTponeH BapuaHT NgPoKo (To) —
6e3 TopeHe 1 ABe HMBa Ha TopeHe NgP4K,
(T1) 1 N1PgKg (T2).

Mpoy4yeHn ca crnefHWTe nokasartesnu:
[obuB 3bpHO (kg/da), AbMmKMHaA Ha Knaca
(cm), Terno Ha eauH knac (g), Terno Ha
3bpHOTO OT 1 knac (g) » 6poi 3bpHa B 1
knac (6p.). Ternoto Ha 1 knac u Ha
3bPHOTO OT 1 Knac e onpegeneHo no
TErNOBHUSA METO[, Karto € U3MEPEHO
Ternoto Ha 20 knacose M e B3eT
nosy4yeHnss oT TaX cpefeH pesyntar. Ot
CbluMa OGpoil KnacoBe e onpegesnieHa
Ab/MKMHATa Ha knaca n 6posi Ha 3bpHaTa
B 1 knac.

MATERIAL AND METHODS

The study was conducted in the
experimental field of the Maize Research
Institute - Knezha for period 2015-2017.
The subject of the study is wheat variety
Enola. Wheat is grown in tripolar crop
rotation, including the following crops:
grain, maize spring peas for grain, wheat
and alfalfa in wedge variety Pleven 6.

The following soil tilth system is applied:
for maize — tillage of 23-25 cm, for peas —
tillage of 18-20 cm and for wheat — double
discs of 10-12 cm and 6-8 cm. The pre-
sowing tillage for the maize and spring
peas are two-fold cultivation with harrow
10-12 cm. Fertilization with phosphorus
and potassium was carried out in the
autumn with the main soll tillage. Nitrogen
fertilizer for maize and peas was
introduced in spring after first cultivation,
and for wheat as a spring feed at the
earliest opportunity. Sowing is treated with
herbicides to control weeds during wheat
growing depending on species
composition and density.

Regular observations are made of attacks
on diseases and pests. If necessary treat
with fungicides and insecticides. The
wheat was grown under control NoPoKq
(To) — without fertilization and two
fertilizing levels.

The following indicators have been
investigated: grain vyield (kg/da), wheat
ear length (cm), weight of 1 wheat ear (g),
grain weight of 1 wheat ear (g) and
number of grains in 1 wheat ear. The
weight of 1 wheat ear and of the grain of 1
wheat ear is deter-mined by the weight
methods by measuring the weight 20
wheat ear and the average result obtained
by them. From the same number of wheat
ear the length of the wheat ear and the
number of grains in the 1 wheat ear are
determined.
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PE3YJITATN N OBCb)XXAAHE

Mpu oTrnexgaHe Ha nuweHuuara
npu ecTecTBeHa 3anaceHoCT Ha noysata
npe3 nbpeaTta roguHa 2015 Ha onuTa e
noslydeH Hail-HMCbk goobus 280.80 kg/da
(Tabnuua 1). OT gaHHUTe B Tabnvuara ce
yCTaHOBsIBa, Y€ Hai-6riaronpusatHa 3a
pa3BMTMETO Ha MleHulaTa e TpeTaTta
ekcnepuMeHTasiHa roguHa npes Kosito ca
nosly4yeHn Han-Bucokum pobusn. OT Ba-
puaHTa 6e3 TopeHe peanusnpaHus no6us
oT nwenunuata e 535.90 kg/da. Toi
npesuwasa ¢ 25.63% nonyyvyeHna cpepeH
[O6MB OT TpuTe roauMHu Ha onuTa. AHa-
nmM3nparikn npeactaBeHuTe pesynratu ce
BMXAa, Ye U3non3BaHUTe 031 TOp OKas-
BaT MOMIOXUTENHO BAUSAHWE BBLPXY MNPO-
OYKTUBHUTE Bb3MOXHOCTUY Ha NweHuuara.
OT ynotpebata Ha MuVHepasieH Top B
cboTHOoweHne NgP4K4 Haii-ronamo yse-
nnyeHne 35.26% Ha p[obuea Ha nule-
HUUATa € YCTaHOBEHO nMpe3 nbpBata
roguHa, a Hali-manko 7.72% npes Tpe-
Tata. [pu yBenimyasaHe Ha KONMYECTBOTO
MuHepaneH Top oT NgP4KsHaN,PgKg B
CpaBHEHWe C KOHTposaTa, A06UBBLT OT
niweHuyaTa HapacTBa CbOTBETHO C
92.09% 3a nbpsBaTa, 18.57% 3a BTOpaTa
1 9.11% 3a TpeTtarta roguHa. B cpaBHeHue
Cc eavHmyHaTa posa Top NgP4K, peid-
cTBMETO Ha yaBoeHaTa Ni,PgKg e ¢ Haii-
ronam edpekt 42.02% npe3 2015 r. Ot
JaHHUTe B Tabnuuarta ce BUxAa, 4e
CpefHO 3a TpUroguwHWa nepuos oT
BapuaHTa 6e3 TopeHe OT nweHuuaTa e
nonydeH gooms 426.57 kg/da. TopeHeTo ¢
NeP4Ks yBenuuyaBa TO3M pesyntar c
18.76%, a ynotpebata HaN;,PgKg ¢
30,74%. CpefHO OT TpuTe BapmaHta npu
KOWUTO e oTrfexgaHa nweHuuaTa, peanu-
3upaHnaT fobus ce usmeHs ot 400.00
kg/da po 565.97 kg/da, cbOoTBETHO 3a
nbpeBata W Tpetara roguHa. 3a Tpuro-
OVWHUA nepuog, 1 nNpoyvyBaHUTe BapuaH-
TV NWeHMLaTa ce oTiMyaBa CbC cpefHa
npoAykTMBHOCT OT 496.96 kg/da. To3swu
pesyntar e B nose4ve ¢ 16.50% B cpas-
HeHne c KoHTponara. KoeuumeHTbT Ha
BapupaHe cpefHo 3a nepmoja e c Hai-

RESULTS AND DISCUSSION

When wheat was grown on natural
soil, the lowest yield of 280.80 kg/da was
obtained in the first 2015 experiment
(Table 1). The data in the table shows that
the most favorable for the development of
wheat is the third experimental year in
which the highest yields were obtained.

The harvested wheat yield is 535.90 kg/da
of the non-fertilizer variant. It exceeds the
average yield of the three years of
experience by 25.63%. Analyzing the
results presented it can be seen that the
used doses of fertilizer have a positive
influence on the production capacity of
wheat.

From the use of a NgP,K, mineral fertilizer
the highest increase of 35.26% in wheat
yield was found in the first year and at
least 7.72% in the third year. When
increasing the amount of mineral fertilizer
from NgP4K; to Ni,PgKg, compared with
the control wheat yields increased by
92.09% for the first; 18.57% for the
second and 9.11% for the third year.

Compared to the single dose of fertilizer
NeP4K, effect of double N;,PgKg has the
highest effect of 42.02% in 2015. From
the date in the table it can be seen that an
average vyield of 426.57 kg/da was
obtained for the three-year period of the
non-fertilizer variant of the wheat.
Fertilization with NgP4K, increased this
result by 18.76% and the use of Ni,PgKg
by 30.74%. On average out of the three
variants where the wheat is cultivated the
yields are from 400.00 kg/da to 565.97
kg/da for the first and third year
respectively.

For the three-year period and the studied
variants, wheat has an average yield of
496.96 kg/da. This result is more than
16.50% compared to the control. The
average variation coefficient for the period
is CV=25.15% highest for T, control and
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ronsgma ctomHoct CV=25.15% 3a KOHTpOn-
HUSA BapuaHT Tp, a Hali-manbk CV=2.94%
3a ynotpeba Ha Ni,PgKg. Mo rognHu 1031
nokasaresn ce wm3meHd oTr CV=3.79% 3a
2017 r. po CV=26.63% 3a 2015 .

CV=2.94% lowest for N,PgKs.

Years this indicator changes from
CV=3.79% in 2017 to CV=26.63% in
2015.

Tabnuuya 1. JobuB Ha 3bpHO OT NweHuua kg/da no rogMHu 1 cpegHo 3a nepuoaa

2015-2017 .

Table 1. Grain yields of wheat kg/da by year and average for the period 2015-2017

BapuaHTtu rognHwn/Years CpepgHo/Average % kbM Tg CV %
Variants 2015 2016 2017 kg/da % to Ty

NoPoKo - To 280.80 463.00 535.90 426.57 100.00 25.15
NePsKs- Ty 379.80 562.70 577.30 506.60 118.76  17.74
N1oPgKg - T 539.40 549.00 584.70 557.70 130.74 2.94
CpepgHo/Average 400.00 524.90 565.97 496.96 116.50

CV% 26.63 8.40 3.79

Mpu oTrnexaaHe Ha nwieHuyaTa B
ecTecTBeHU ycroBusa (6e3 MuHepasieH
TOP) Ab/DKMHATA Ha Knaca Bapupa B gua-
nasoH ot 10.20 cm pgo 12.00 cm,
CbOTBETHO 3a MbpBara n Tpetara rognHa
(Tabnmuya 2). M3nonseaHaTa gos3a Top
NeP4K, oka3Ba BnvsaHMe BbpXYy Npoy4ysa-
HUSA nokasartesl npe3 BTopaTa roauHa.
Mop HelHO BAMSAHME Ab/DKMHATA Ha
Knaca ce yBsenvyaBa C 6,96%. [pn
M3rnon3BaHe Ha nNo-BMcCOKaTa fo3a Top
Ni,PgKg B cCpaBHeHMe C KOHTpoOsiaTa
cblara BenuunHa Hapactsa ¢ 0.98%;
3.48% n 5.00%, CbOTBETHO 3a NMbpBaTta,
BTOpaTa M TpeTara roAuMHa Ha onura.
CpefHo 3a nepuvoga Ha npoy4ysBaHe no
BapvaHTW, [Ab/XMHata Ha knaca e ¢
noyT efHaKkBU CTOMHOCTU U C€ U3MEHS
oT 11.23 cm 3a BapuaHT Ty go 11.60 cm
3a T,. V3pa3eHO B npoueHTM Crpsamo
BapvaHTa 6e3 TopeHe e 2.67% 3a TopeHe
¢ NeP4K4 1 3.29% 3a N;,PgKg. CpeagHo o1
BapvaHTUTe Ha OoTrnex/jaaHe Ha MweHu-
uaTa 3a OTAeNnHUTe roguHKU, nocoyeHara
BenMyunHa e B rpaHuuara ot 10.23 cm 3a
nbpBara 4o 12.23 cm 3a TpeTtarta rogumHa.
Vi3meHeHneTo Ha npoyyBaHuA nokasaren
OT cpefHaTa CTOIMHOCT 3a BapuaHTa 6e3
TopeHe uMa KoeduUMEeHT Ha BapupaHe
CV=7.03%, a 3a 13nos3BaH1TE 03U TOP,
cboTBETHO CV=8.15% 3a NgP4Ks n
CV=8.27% 3a N,PgKg. CpeaHo oT Tpute
BapuaHta Ty, T; 1 T, N0 roAvHN AbMKUHA-

When breeding wheat in natural
conditions (no mineral fertilizer) the
length of the wheat ear ranges from
10.20 cm to 12.00 cm respectively for the
first and the third year (Table 2). The
dose of fertilizer NgP,K, used has an
impact on the survey in the second year.

Under its influence ear length increased
by 6.96%. Using the higher dose N;,PgKg
fertilizer compared to the control the
same quantity increased by 0.98%;
3.48% and 5.00%, respectively for the
first, second and third year of the
experiment. On average during the study
period the length of the ear was almost
the same and varied from 11.23 cm for
variant Ty to 11.60 cm for T.

Percentage of non fertilizer variation is
2.67% for fertilizing with NgP4K; and
3.29% for Ni,PgKg. On average the
variants of wheat cultivation by year the
said quantity is in the limit of 10.23 cm for
the first to 12.23 cm for the third year.
The change of the surveyed indicator
from the mean value for the non fertilizer
variant has a coefficient of variation of
CV=7.03% and for the manure doses
used respectively CV=8.15% for NgP4K,4
and CV=8.27% for N;,PgKg respectively.
On average the three variants (To, T; and
T,) by vyear the ear ranges from
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Ta Ha knaca Bapupa ot CV=0.46% 3a
2015 r. po CV=3.36% 3a 2016 .

CV=0.46% for 2015 to CV=3.36%
2016.

for

Tabnuua 2. b/mKuHa Ha kKnaca (Cm)no roguHn U cpeaHo 3a nepmoga 2015-2017 r.
Table 2. Wheat ear length (cm) by year and average for the period 2015-2017

BapuvaHTu FoanHn/Years

CpepHo/Averag % kbM Tg

Variants 2015 2016 2017 e kg/da % to Ty CV %
NoPoKo - To 10.20 11.50 12.00 11.23 100.00 7.03
NePsK4- Ty 10.20 12.30 12.10 11.53 102.67 8.15
N1oPgKg - T 10.30 11.90 12.60 11.60 103.29 8.27
CpepgHo/Average 10.23 11.90 12.23 11.45 101.96

CV% 0.46 3.36 2.12

Ha Ta6bnuua 3 ca npeacTtaBeHU
JaHHU 3a Ters0To Ha efuH MWeHWYeH
knac. Haii-Hucek pesyntatr 2.07 g e
noslydeH nNpu oTrnexaaHe Ha nueHuuara
B yc/noBMA 6e3 TopeHe U npes3 nbpsara
roguHa Ha onuta. lNpe3 BTOpaTa roavHa
CTOMHOCTTa Ha MNpoy4yBaHWa nokasartes
HapacTBa Ha 2.92 g v pjgoctura Mak-
cumaniHo Tersio 3.23 g npe3 TpeTata
rogvHa. [logo6Ha 3aKOHOMEPHOCT Ha
U3MEHeHne ce Habnwgasa W nNpu
n3non3eBaHe Ha MuHepaneH Top. [Mpu
TopeHe Ha nweHnuata ¢ NgP4K, Ternorto
Ha eflIMH Kfac ce ABWXMW B rpaHuuuTe oT
2.67 g po 3.87 g, a npu ABa NbTu No-
ronama po3sa top NiPgKg ot 2.81 g go
3.98 g. EdpektbT OT M3nos3BaHe Ha no-
Huckata TopoBa Hopma N¢P;K, e Hai-
ronam 28.98% 3a 2015 r. U Hail-masbK
4.11% 3a 2016 r. B cpaBHeHMe C KOH-
Tponara, TopeHeTo ¢ N;,PgKg yBenmyaBsa
Ternoto Ha 1 knac ¢ 35.75% 3a nbpBaTa
n 23.22% 3a Tpetara roguHa. 3a 2016 .
nonyvyeHus pesyntat e ¢ 1.74% no-
Ma/TbK B CpaBHeEHMEe C KOHTponaTa. Tasu
pasnuka e MMHUMasIHa N HecblLUecTBeHa.
CpefHO OT TpuTe rofMHW OT BapuaHTa
6e3 ynotpeba Ha MUHepaneH ToOp
Nnosiy4eHoTo Tersio Ha 1 knac e 2.74 g.
Mpu nsnonssaHe Ha NgP4K, Tasn sennun-
Ha e 3.19 g. N3pa3eHO B MPOLEHT, TO €
16.42. OT1 TOopeHe ¢ Ny,PgKg nosyyeHoTo
cpegHo Terno ot 1 knac e 3.22 g Wam cbe
17.52% noseue oT kOHTpoNata Ty. Cpeg-
HO OT BapuaHTUTe No roAUHU NPoy4YBaHNs
nokasaren ce u3meHsa ot 2.52 g go 3.69
g, cboTBeTHO 3a 2015 n 2014 r. CpegHo

Table 3 gives date on the weight of
1 wheat ear. A lower score of 2.07 g was
obtained when growing wheat non-
fertilizer variant and in the first year of
experiment. In the second year the value
of the survey was increased to 2.92 g and
reached a maximum weight of 3.23 g in
the third year.

A similar change is also observed when
using mineral fertilizer. When fertilizing
wheat with NgP4K, the weight of 1 year is
in the range of 2.67 g up to 3.87 g and at
twice the amount of fertilizer N,,PgKg from
2.81 g up to 3.98 g. The effect of using
the lower fertilizer NgP4K, is 28.98%
higher in 2015 and the smallest 4.11% in
2016. Compared to the control Ni,PgKg
fertilization increases weight in 1 year
with 35.75% for the first and 23.22% for
the third year.

For 2016 the result obtained was 1.74%
smaller than the control. This difference is
mineral and insignificant. On average
over the three years of the non-fertilizer
variant the weight obtained of 1 ear is
2.74g. When using N¢P4K, this value is
3.19 g. Expressed as a percentage it is
16.42%. From fertilization with Ni,PgKg
the resulting average weight of 1 ear is
3.22 g or 17.52% more than the control.

On average the variations for the
individual years surveyed the indicator
changes from 252 g to 3.69 ¢
respectively for 2015 and 2017. On
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3a nepuopga 2015-2017 r. u 3a BapuaH-
TUTE Ha OTrNexpaHe Ha nweHuyarta,
nosiy4eHoTo Tersio Ha 1 knac e 3.05 g,
KoeTo e ¢ 11.31% noBeye B cCpaBHEHWE C
BapuaHta 6e3 TopeHe T,. CpegHo 3a
nepuoga Ha npoyysaHe, KOeUUUEHTBT
Ha BapupaHe e CV=17.88% 3a KOHTpO-
nata CV=15.67% 3a ynotpeba Ha NgP4K,
n CV=18.32% 3a TopoBarta HopmMma Ni,PgKg.
3a oTAenHuTe roguHN nocoyeHarta Benu-
ysHa MMa cToHocTn oT CV=6.80% po
CV=12.70%, cboTBeTHO 3a 2016 n 2015 .

average for the period 2015-2017 and for
wheat cultivation the weight obtained of 1
ear is 3.05 g which is 11.31% more
compared to the variant without fertilizing
To. On average during the study period
the variance coefficient was CV=17.88%
for the control CV=15.67% for NgP4K,4
and CV=18.32% for the Ni,PgKg norm.
For years the mentioned quantity from
CV=6.80% to CV=12.70%, respectively
for 2016 and 2015 year.

Tabnuua 3. Terno Ha 1 knac (g) No rogunHu n cpefHo 3a nepuoaa 2015-2017 r.
Table 3. Weight of 1 wheat ear (g) by years and average for the period 2015-2017

BapuaHTtu roanHn/Years

CpepgHo/Averag % kbMm Tg

Variants 2015 2016 2017 e kg/da % to Ty Ccv%
NoPoKo - To 2.07 2.92 3.23 2.74 100.00 17.88
NePiKs - Ty 2.67 3.04 3.87 3.19 116.42 15.67
N1oPgKg - T> 2.81 2.87 3.98 3.22 117.52 18.32
CpepHo/Average 2.52 2.94 3.69 3.05 111.31

CV% 12.70 6.80 8.94

OT aHanu3a Ha gaHHuTe B Tabnuua
4 ce BWXAa, Ye Npu OTrNexgaHe Ha nue-
HuuaTa 6e3 MUHepasieH Top, TernoTo Ha
3bpHOTO OT 1 Ki1ac ce u3meHd ot 1.61 g
no 3.05 g 3a nbpBara 1 Tpetara roguHa.
M3nonseaHeTo Ha MuUHepasieH Top B Cb-
oTHoweHmne NgP4K, yBENNYaBa CTONHOCT-
Ta Ha npoyyBaHuA nokasatesn ¢ 37.27%
3a nbpBara; 9.54% 3a BTopata 1 16.06%
3a TpeTtata roguHa. M3non3saHeTo Ha
ABa NMbTU MO-TOMIAMO KOSIMYECTBO MUHE-
paneH Top Nj,PgKg yBennuasa Tersioto
Ha 3bpHOTO C 40.37% npe3 2015 r. Ha
BTOPO MSACTO Ce OT/MyaBa pesy/nrara
nonyyeH npes 2017 r. Toii e B NOBeYe C
20.33%, B cpaBHeHWe C BapuaHTa 6e3
TOopeHe. Ha TpeTto MACTO C Hail-MabK
npoueHT 3,18 Ha nocoyeHarta Benn4nHa
e yesesimyeHueto npe3 2016 r. CpegHo 3a
TpUTE TOAMHW OT KOHTPOJIHUA BapuaHT,
MoJsly4eHOTO TEersio Ha 3bPHOTO OT 1 Knac
e 2.29 g. EcektbT OT M3nonsBaHe Ha
TopoBarta HopMma NgP4K, e 18.78%, a 3a
KomouHaumsa Ni,PgKg e 19.21%. CpefHo
OT KOHTponarta To 1 ABeTe [o3u Top Ty U
T, MO roAvHW TErn0TO Ha 3bPHOTO OT 1
Knac ce usmeHsd ot 2.03 g 3a nbpsara Ao
3.42 g 3a Tpetara roguHa. CpegHo 3a

The analysis of the date in Table 4
shows that in the growing of wheat
without mineral fertilizer the weight of the
grain of the 1 ear was increased from
1.61 g to 3.05 g for the first and the third
year. The use of NgP4K, mineral fertilizer
increases the value of the surveyed index
by 37.27% for the first 9.54% for the
second and 16.06% for the third year.
The use of twice as much Ni,PgKg
mineral fertilizer increases the grain
weight by 40.37% in 2015 secondly the
result obtained in 2017 differs. It is up by
20.33% compared to the option without
fertilization. The third place with the
lowest percentage of 3.18% of the
indicated value is the increase in 2016.
On average for the three years of the
control variant the grain weight of the 1
year was 2.29 g. The effect of using the
fertilizer NgP4K, is 18.78% and for the
combination Nip,PgKg is 19.21%. On
average the Ty-control and the two
NgP4K4 and Ni,PgKg fertilizer doses per
year the grain weight of the 1 ear change
from 2.03 g for the first to 3.42 g for the
third year. In the survey period the
coefficient of variation is CV=25.76% for
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nepuoja Ha npoyysaHe KoeqUUUEHTBLT Ha
BapupaHe e CV=25.76% 3a BapuaHTUTe
6e3 TopeHe, CV=21.32% 3a n3non3saHe Ha
N6P4K4 n CV=24.17% 3a N12P8K8. Mo
roguHy cpegHo ot Tpute BapuaHTta (Tg, T, 1
T,), TernoTo Ha 3bpHOTO OT 1 knac Bapupa
ot CV=4.37% 3a BTOopua go CV=14.28% 3a
nbpBaTa roguHa.

the variant without fertilizing CV = 21.32%
for use of NgP4K, and CV=24.17% for
N1,PgKg. For individual years on average
the three variants (To, T; and T,) weight
of 1 ear grain varies from CV=4.37% for
the second to CV=14.28% for the first
year.

Tabnuua 4. Terno Ha 3bpHOTO OT 1 kfac (g) No roanHM N cpefHo 3a nepuoja

2015-2017 .
Table 4. Grain weights of 1 wheat ear (g) by year and average for the period
2015-2017
BapuvaHTu FoanHn/Years CpepHo/Average % kbM Ty CV %
Variants 2015 2016 2017 kg/da % to Ty
NoPoKo - To 1.61 2.20 3.05 2.29 100.00 25.76
NePsKs - Ty 221 2.41 3.54 2.72 118.78  21.32
NoPgKg - To 2.26 2.27 3.67 2.73 119.21  24.17
CpepHo/Average 2.03 2.29 3.42 2.58 112.66
CV% 14.28 4.37 7.60

OT npeacTtaBeHUTe pesyntatm B From the results presented in

Tabnmua 5 ce Bwxaa, 4e Hali-Manbk
6poii 3bpHa B 1 knac 34.40 6p. e
YCTaHOBEHO OT BapuaHTa 6e3 TopeHe Ha
nweHvuaTa 1 nbpeBaTa roguHa Ha onura.
C Hali-ronam 6poin 54.50 To3un nokasaren
ce xapaktepusupa npe3 2017 r. MogobHa
TeHAeHUMA Ha usMeHeHue ce Habnogasa
n npy ynotpebata Ha MuHepasieH Top.
Mog BAMAHWE Ha TOpoBaTa HopMma
N,PgKg yBenuueHmeto Ha 6posi Ha
3bpHaTa B 1 knac e 24.13%; 8.93% un
15.96% 3a nbpeara, BTOpara v TpeTtara
roguHa. OT ynoTpebarta Ha Ni,PgKg npo-
YYBaHUAT nokasarten ce udmeHs ot 42.60
6p. 3a 2015 r. po 64.10 6p. 3a 2017 r.
YBesiMyeHneTo B pesynrtaT Ha Ta3u gosa
Top e 23.84% n 17.61%, B cpaBHEHMe C
KoHTponata. CpefHO 3a nepuoga OT KOH-
TPOSIHUA BapuaHT Ty 6pos Ha 3bpHaTa B
1 knac e 47.17. TopeHeTOo Ha nweHuuara
¢ NgP4K; yBenuuaBa cTOIHOCTTa Ha
nocoyeHara BenuumnHa ¢ 15.33%, a ynot-
pebata Ha N1,PgKg ¢ 11.33%. CpegHo oT
BapuaHTMTe Ha OTIexgaHe Ha MNweHu-
uara no roguHy 6post Ha 3bpHata B 1
Kfac ce M3MmeHs B gmanasoH ot 33.90 3a
2015 r. po 60.60 6p. 3a 2017 r. CpesHo
3a nepuvofa Ha npoy4ysaHe 3a BapuaHTa
6e3 TopeHe, 6poAT Ha 3bpHaTta B 1 knac

Table 5 it can be seen that the smallest
number of grains in the 1 wheat ear 34.40
was determined by the non-fertilizer
variant and the first year of the
experiment. With the highest number of
54.50 this indicator was characterized in
2017. A similar change is also observed
when using mineral fertilizer. Under the
influence of the fertilizer N,PgKg the
increase in the number of grains in 1 ear
was 24.13%; 8.93% and 15.96% for the
first, second and third years. From the
use of Np,PgKg studies the indicator
changes from 42.60 in 2015 to 64.10
number in 2017. The increase due to this
dose of fertilizer is 23.84% and 17.61%
compared to the control. The average
number of grains in the 1 wheat with
NePsKs increased the value of the
indicated quantity by 15.33% and the use
of N1,PgKs by 11.33%.

On average the variants of wheat
cultivation for individual years number of
grains 1 ear very in the range from 39.90
in 2015 to 60.60 number in 2017. On
average for the study period for variant
without fertilizing the number of grains in
the 1 ear is characterized by a coefficient
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ce XxapakTepuaupar C KoeuuUeHT Ha
BapupaHe CV = 19.21%. lNpwu ynotpeba
Ha NgP4K, TO31 nokasaten HamasisiBa Ha
CV=18.38%, a 3a m3nonssaHe Ha Ni,PgKg
Toin e CV=16.68%. CpefHO OT BapuaHTuTe
Ha oTrnexgaHe Ha nueHuuara, nocoyeHa-
Ta BennymHa sapupa ot CV=4.55% 3a 2016
r. o CV=9.57% 3a 2015r.

of variation of CV=19.21%. When using

NeP4sK, this indicator decreases to
CVv=18.38% and for Np},PgKg it is
CV=16.68%. On average  wheat

cultivation variants range from CV=4.55%
in 2016 to CV=9.75% in 2015.

Ta6bnuua 5. Bpoili 3bpHa B 1 knac(bp.) Mo rogMHM M CpedHo 3a nepuoja

2015-2017 .
Table 5. Number of grains in 1 wheat ear (n) by years and average for the period
2015-2017
BapuaHTu rognHwn/Years CpegHo/Average % kbM T, CV
Variants 2015 2016 2017 kg/da % to To %
NoPoKo - To 34.40 52.60 54.50 47.17 100.00 19.21
NeP4K4 - Ty 42.70 57.30 63.20 54.40 115.33  18.38
N1.PgKg - T» 42.60 51.70 64.10 52.80 111.93 16.68
CpepHo/Average  39.90 53.87 60.60 51.46 109.09
CV% 9.75 4.55 7.14

n3BOAN CONCLUSIONS

1. Hali-BMcoka npoayKTUBHOCT OT
nweHuuaTta e ycraHoseHa npe3 2017 .
MonydeHus ot Hea faobms e 535.90 kg/da
3a BapuaHTa 6e3 TopeHe. OT u3nos3BaHe
Ha NgP4K, Toih e 577.30 kg/da, a 3a Topo-
Bata Hopma Nip;PgKg e 584.70 kg/da.
CpegHo 3a nepuopga 2015-2017 r. Tope-
HeTo C NgP4K4; u NyPgKg yBennuasa
pobuBa Ha nweHuuara, CbOTBETHO C
18.76% v 30.74%.

2. CpegHo 3a nepuoga ynoTpebara
Ha N¢P4K; yBenunuaBa pAb/kuHata Ha
Knaca c 2.67%, a ypBoeHaTa fosa Top
N1,PgKg € 3.29%. Ternoto Ha eguH nue-
HWYeH kfac ce yBennyaBa C 16.42% wu
17.52%, a TOBa Ha 3bLPHOTO OT 1 KNac c
18.78% n 19.21%%, CcbOTBETHO 3a Tope-
He C NgP4Ks 1 Npo,PgKg. B pesyntar Ha
Te3n TOpoBU HOpMK 6posA Ha 3bpHaTta B 1
Knac ce ysennyasa ¢ 15.33% 1 11.93%.

BNATO4APHOCTU

N3cnegBaHeTo oOTpa3eHo B Tasu
cTatua e dmHaHcupaHo oT HauuoHasnHaTta
HayyHa nporpama (HHIM) ,,3apaBocioB-
HW XpaHu 3a cuiHa OGUMOUKOHOMUKA U
KayecTBO Ha XWBOT*“ Ha MUHUCTEpPCTBO-
To Ha O6paszoBaHneTo N Haykata (MOH)
https://www.mon.ba/bg/58

1. The highest productivity of wheat
was established in 2017. The vyield
obtained is 535.90 kg/da for non-fertilizer
option. Using Ne¢P4K, it is 577.30 kg/da.
On average for the period 2015-2017
NeP4K4 and Nq,PgKjg fertilization increased
wheat yields by 18.76% and 30.74%,
respectively.

2. On average over the study
period the use of N¢P;K,; increased the
length of the ear by 2.67% and the double
dose of Np,PgKg by 3.29%. The weight of
1 wheat ear is increased by 16.42% and
17.52% and this of grain of 1 ear by
18.78% and 19.21%, respectively for
fertilization with NgP4K,4 and N1,PgKg. As a
result of these fertilizer norms the number
of grains in 1 ear increased by 15.33%
and 11.93%.
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PE3IOME

Mpe3s nepuopga 2016-2018 r. B
Y4yebHO eKcnepumeHTasiHaTa U BHeapu-
Tencka 6asa Ha kategpa PacTeHneBbg-
CTBO nNpu ArpapeH yHuBepcuteT -
MnoBavB e n3BefeH NoJsiICKM ONUT, B KOWUTO
€ NPOoy4YeHO BMIUSHMETO Ha ABa NpoAyKTa
3a /IMCTHO TpeTupaHe: MnanTadon (2500
g/ha), Bbombapanep (4000 ml/ha) n
KombuHaumsta mexay Mnavtadgon (2500
g/ha) + bombapanep (4000 ml/ha) BbpxY
[obmBa Ha OOMKHOBEHa MuWeHuua copT
BunsHa. TpeTupaHeTo n3BbpLIBaxMe BbB
(pasa GpaTeHe, KaTo 3a KOHTpOosia U3nosi-
3BaxmMe HeTpeTvpaH BapuaHT. OnuTbT
belle 3a/10KeH cnep npegwecTBeHUK pa-
niua no metofa Ha Apo6GHUTE napuenku
B 4YeTUpV MNOBTOPEHWS C roNemmHa Ha
pekonTHaTa napuenka 15 m?.

B pesynrtar Ha npoBefeHuAT onut
Ce yCTaHOBM CM1eHOTO:

M3nuTaHnTe npoayKTM 3a JIMCTHO
TpeTvpaHe ca MNOBAMSANN MONOXUTESTHO
BbpXy A06MBa Ha OOMKHOBEHA MNLIEHMLA
copt bungHa.

Hail-Bucok p[o6uB Ha 3bpPHO OT

Accepted: 07.05.2019
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SUMMARY

During the period 2016-2018, in the
Study, Experimental and Implementation
Base of the Department of Plant growing
of the Agricultural University - Plovdiv a
field experiment is carried out that
explores the influence of two foliar
treatment products: Plantafol (2500 g/ha),
Bombardier (4000 ml/ha) and the
combination of Plantafol (2500 g/ha) +
Bombardier (4000 ml/ha) on the
productivity of the common wheat variety
Bilyana. The treatment is done in the
phase of tillering and as a control we have
used untreated variant. The experiment is
performed after predecessor rapeseed,
according experiment by the method of
split plots, repeated four times, with
dimensions of the land plot 15m?.

As a result of the conducted
experiment, the following is found out:

The tested two foliar treatment
products: Plantafol have positive influence
on the productivity of the common wheat
Bilyana.

The highest grain yield obtained
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00MKHOBEHa nuweHnua copt bunsHa 6e
nosyyeH npu BapuaHTta MnaHtadgon 2500
g/ha + bombapanep (4000 mil/ha) B
KOMOWHaUMsl, NpU KONTO YBEINYEHNETO
Ha NPOAYKTMBHOCTTA CpefHo 3a nepuoga
Ha mnscnepsaHe 6ewe ¢ 510 kg/ha (10.9
%) nNoBeye OT HeTpeTUpaHaTa KOHTpoa.
HoBuTe npoAyktm 3a  JINCTHO
TpeTpaHe cbAelicTBaxa 3a noBuLLlaBaHe
CTOMHOCTUTE Ha CTPYKTYPHUTE €/IEMEHTU
Ha pobuBa kato: 6poi knacuyeTa, 6poli
3bpHa M Maca Ha 3bpHOTO Ha €efHo

pacTeHue.
KniouoBn  Aaymu:  06UKHOBEHa
niexHnya, NPOAYKTY 3a  JIMCTHO

TpeTupaHe, o6vB

YBO/,

Mpu CbBPEMEHUTE TEXHOIOTUN Ha
oTrnexgaHe Ha OOMKHOBeHaTa nweHuua
(Triticum aestivum L.) ce usnonseat pas-
JINYHM NPOAYKTM 3a JIMCTHO TpeTupaHe
(pacTexxHu perynatopu — 6rMoctTumynaTopu,
peTapgaHTM MU aHTUCTPECOBU NPOAYKTH).
Te ce wu3non3Bar 3a YyMpaB/iEHME Ha
pactexa, pa3BMTUETO N NPOAYKTUBHOCTTA
Ha pacTeHVWsaTa HapaBHO C Makpo- W
MUKPOTOPOBETE, Xepobuunante, UHCEKTU-
unante n pyHruumante. Bucwmte pacte-
HWNS XUBEAT U Ce pa3BMBaT B HeNpekbC-
HaTo B3aMMOJENCTBME C OKO/HaTa cpeja.
dakTopnTe Ha cpefarta He ca NMOCTOSIHHU
N Ce NPOMEHAT 3aKOHOMEPHO U C/y4vainHo
(Berova and Stoeva, 2013). Te Bknwousat
abuoTnyHM (MHTEH3MBHOCT Ha CBET/INHa-
Ta, 3acylwaBaHe, 3aco/isiBaHe, Temnepa-
TYPHU N3MEHEHWS, METa/THU OHN, KCEHO-
omoTMUM U ap.) N BMOTUYHM (MATOreHHU
WH(PEKLMM, TOKCMHU U Op.) Bb3aeiicTeus
Bbpxy pacteHusTa (Fujita et. al., 2006).
3acyllaBaHeTo, 3aco/fiBaHETO, eKCTPeM-
HUTE TemnepaTypu W  OKCUAATUBHUAT
CTpec 4ecTo ca B3aMMHO CBbpP3aHu N Mo-
rat ga npegmusBuKaTt KNeTbYHU yBpexaa-
Hus. [Npu Te3n CTpecoBu cuTyaunn pacre-
HUSATa pearnpaTr Mo CXOAEH Ha4yuH nopg-
TUCKa ce pacTexbT, oTc/iabBa CUHTE3LT
Ha 6enTbunMTe, a ce aKTMBMpa CUHTE3bT
Ha cTpecoBuTe 6eNnTbuUW; yBenuyaBa ce
CbAbPXaHNETO Ha 3axapute M amuHo-

from the common wheat Bilyana is
achieved in the variant treated with
Plantafol 2500 g/ha + Bombardier (4000
ml/ha) in combination, in which the
increase of the productivity average for
the period of study is with 510 kg/ha (10.9
%) more than the untreated control.

The new foliar treatment products
contribute for the higher values of the
structural elements of the yield, such as:
number of the spikelet per spike, number
of the grains per spike, mass of the grains
per spike in one plant.

Key words: common wheat, foliar
treatment products, yield

INTRODUCTION

With modern technologies of
growing common  wheat  (Triticum
aestivum L.) various foliar application
products (growth regulators -

biostimulators, retardants and anti-stress
products) are used. They are used to
manage plant growth, development and
productivity of plants alongside macro-
and micro-fertilizers, herbicides,
insecticides and fungicides. Vascular
plants live and develop in continuous
interaction with the environment.

The environmental factors are not
permanent, they change in a regular and
random way (Berova and Stoeva, 2013).
These include abiotic (light intensity,
drought, salinisation, temperature
changes, metal ions, xenobiotics, etc.)
and biotic (pathogenic infections, toxins,
etc.) effects on plants (Fujita et al., 2006).

Drought, salinisation, extreme temperatures
and oxidative stress are often
interconnected and can cause cellular
damage. Under these stressful situations
plants respond in a similar way: growth is
suppressed, protein synthesis is
weakened, while the synthesis of stress
proteins is activated; the content of sugar
and the amino acid proline involved in the
protective  reactions is  enhanced,
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KucenmMHaTa MposiMH, KoSTO yyacTBa B 3a-
WMUTHATE peakumn, cTabunusupaiikm umto-
nnasmara, 3acuiBa Ce CUHTEe3bT Ha eHfo-
FeHHUTE WHXUBUTOPU — eTusleH U abcuu-
cMeBa KWCENMHA, a Ce HamassiBa To3W Ha
(PMTOXOPMOHUTE — ayKCUHW, TMBEPENNHA U
LUTOKMHUHM (Bajguz and Hauat, 2009).

B ycnoBuaTa Ha pasnnyHu CTpeco-
BM CbCTOSIHUA B pacTuTenHarta knetka ce
HaTpynBaT peaKkTUBHW KUC/IOPOAHU BUAO-
Be (ROS), KonTO Hapylwasat 3aluTHUTE
CUCTEMM B KNETKUTE M MoOraT ga gosepart
[0 Bb3HUKBAHE Ha OKCUMAATWMBEH CTpec, a
B MOC/MeACTBUME U [0 YHMUOXaBaHe Ha
knetkata. PeakTnBHUTE KUCNOPOAHU BU-
[oBe ce nony4yasart Mpu CTpec OT 3acy-
lWaBaHe M 3acofsBaHe, HUCKa M BUCOKa
TemnepaTypa (Zlatev and Kolev, 2012),
TEXKA MeTanu, ynNTpaBvONETOBU JTbuM,
030H, MEXaHW4YHO HapaHsiBaHe, Hapylue-
HUS B MMHEP&/THOTO XpaHeHe, ataka oT
natoreHu, xepéouunan n apyru nectuuma,
KakTo U OT NPEKOMEPHO CU/THA CBET/IMHA.

PacteHusita ca pa3paboTunn Kom-
naekc OT peavua MexaHu3mu 3a npoTu-
BOZENCTBME HA CTPECOBUTE CBLCTOSAHUS U
HaTpynBaHeTO Ha peakTUBHM KUC/I0POAHU
BUAOBe. PacTuTenHuTe peakunu BKIIHOY-
BaT HaTpynsaHeTo Ha 3axapu (Keunen et
al., 2013), cneyndmnyHm 6entbum (Sun et
al., 2013) ocmonutn (Kumari and Sairam,
2013; Wang et al., 2013), yBenvnyaBa ce
6uocMHTE3a M HaTpynBaHeTO Ha d)naBo-
Honan (Petrozza et al. 2013), r/1t0KO3UHO-
natn (Mart'nez-Ballesta et al. 2013),
ackopbuHoBa kucesvHa (Gallie, 2013) wn
KapoTteHougn (Havaux, 2014), n aktusu-
paHe Ha XOPMOH-MeAuVpaHu peakuuun, B
KOUTO y4acTtBaTt xacMoHaTu (Wasternack
and Hause, 2013) »n ApyrM CUrHaNHK
monekynu (Petrussa et al., 2013).

B cTpecoBwu ycnosus ce aktusupart
€HOOrEHHN MeXaHW3MM 3a YCTONYMBOCT
NN n3bsAreaHe Ha cTpeca, KOUTO 4ecTo
ca XOpMOHasIHO perynupaHu. Mpegnonara
ce, Ye pacTexHuTe perynatopu moraT ga
Ce u13Mnon3BarT YyCrnewHo 3a 3awura Ha
CEeJICKOCTOMaHCKNTE pacTeHus oT
edekT!Te Ha pa3/IMyHMTE BMAOBE CTPEC B
okonHarta cpega (Karssen et al., 1991).

stabilizing the cytoplasm, synthesis of
endogenous inhibitors — ethylene and
abscisic acid is enhanced, while that of
the phytohormones — auxins, gibberellins
and cytokinins is reduced (Bajguz and
Hauat, 2009).

Under conditions of various stress
situations reactive oxygen species (ROS)
accumulate in the plant cell and break the
protective systems in the cells and can
lead to occurrence of oxidative stress and
consequently destruction of the cell.

Reactive oxygen species result from
stress from drought and salinisation, low
and high temperature (Zlatev and Kolev,
2012), heavy metals, ultraviolet rays,
ozone, mechanical injury, mineral nutrition
disorders, pathogen attack, herbicides
and other pesticides, as well as from
excessive light.

Plants have developed a set of

mechanisms to  counteract  stress
conditions and the accumulation of
reactive oxygen species. The plant

reactions include the accumulation of
sugars (Keunen et al.,, 2013), specific
proteins (Sun et al., 2013), osmolytes
(Kumari and Sairam, 2013; Wang et al.,
2013), biosynthesis and the accumulation
of flavonoids is increased (Petrussa et al.,
2013), glucosinolates ((MartI'nez-Ballesta
et al., 2013), ascorbic acid (Gallie, 2013)
and carotenoids (Havaux, 2014), and
activation of hormone-mediated reactions
involving jasmonates (Wasternack and
Hause, 2013 and other signalling
molecules (Petrozza et al., 2013).

Under stress conditions,
endogenous mechanisms of resistance or
stress avoidance are activated, which are
often hormonally regulated, suggesting
that growth regulators can be successfully
used to protect agricultural plants from the
effects of different types of environmental
stress (Karssen et al., 1991 ).
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Buoctumynatopa Fertigrain Bavsie
NOMOXMNTENHO BbPXY NPOAYKTUBHOCTTA Ha
xnebHa nweHuya Cagoso 772, kato BoAn
[0 Hali-ronsmo ysennyeHne B Aobuea Ha
3bPHO MNpU TpeTupaHe Ha cemeHarta B
posa 50 ml + npbckaHe Ha nucTata C
1l/da. Torasa ce nony4yasa c 18 % noseue
3bpHO OT x/nebHaTa nMuweHuuya B
CpaBHEHME C HeTpeTMpaHaTa KoHTpona
(Sevov and Delibaltova, 2013).

Mpu HacToALWETO u3CcNeABaHe cU
noctaBuxme 3a LUen pga YCTaHOBMM
B/IMSAHNETO Ha HOBW MPOAYKTU 3@ JIMCTHO
TpeTvpaHe BbPXY MNPOAYKTUMBHOCTTA Ha
06UKHOBEHa MweHnya copTt bunsHa.

MATEPVAT N METOON

Mpe3s nepuopga 2016-2018 r. B
YuebHO ekcnepumeHTasiHaTa W BHeApu-
Tencka 6a3a Ha karegpa PacteHueBba-
CTBO nMpu ArpapeH yHuBepcuteT -
MnosavB, cnep npeAwecTBeHMK panuua,
e u3BefdeH nosicku onut. Cbwmar e
3a/10keH Mo MeToja Ha Apo6HUTE nap-
LefikM B YeTUpu NOBTOPEHUA C ronemMmuHa
Ha pekonTHarta napuesnka 15 m?. B Hero e
MpOy4YeHO BNUSIHMETO Ha [Ba NpPoAyKTa 3a
NNCTHO TpeTupaHe: [MnaHtadon (2500
g/ha), Bbombapanep (4000 ml/ha) un
KombuHaumsita mexay Mnadtadon (2500
g/ha) + bombapanep (4000 ml/ha) Bbpxy
pobrvBa Ha OOMKHOBEHa TMLieHMua copT
BbunsaHa. TpeTupaHeTo ce wu3BbpLIBALLE
BbB (haza bpareHe. 3a KOHTpona M3non-
3BaxmMe HeTpeTupaH BapuaHT. Ceutbata
Ha obuKHOBeEHaTa MueHuua e U3BbpLUBa-
Ha B onTumanHua cpok ot 01.10 go 20.10.
cbC ceutbeHa Hopma 500 KbaHAEMHU
cemeHa/m® n MUHepanHo TopeHe ¢ 160
kg/ha asoT u 140 kg/ha dchocchop, kKato
npean ceutbara ce BHacsWe LUANOTO
Konnyectso dhocchopeH Top m 1/2 ot
a30THMA, a paHo Hanposetr  Karo
noaxpaHeaHe — oOCTaHaslata 4acT oOT
a3oTHuA Top. CnaseHn ca BCUYKM 3BEHa
OT  yTBbpAeHata  TexHosorus 3a
oTrnexaaHe Ha 06MKHOBeHaTa NieHnua.

OTunTaHn ca CTPYKTypHUTE ene-
MEHTW Ha MPOAYKTUBHOCTTA: 6poii knac-

The Fertigrain biostimulator has a
positive effect on the productivity of bread
wheat Sadovo 772. It ensures the
greatest increase in grain yield in the
variant: seed treatment at a dose of 50 ml
+ leaf spraying with 1 l/da, yielding 18%
more grain from bread wheat compared to
the untreated control (Sevov and
Delibaltova, 2013).

In the present study, we have set
ourselves the goal of determining the
effect of new foliar application products on
the productivity of common wheat Biliana
variety.

MATERIAL AND METHODS

During the period 2016-2018, a
field experiment was developed at the
Training Experimental and Development
Center of the Department of Plant
Growing at the Agricultural University of
Plovdiv, after oilseed rape as a pre crop
has made field trial. It was set with
predecessor rape using the fractional
parcel method in four repetitions with a
plot size of 15 m% It is studied the
influence of two foliar application products:
Plantafol (2500 g/ha), Bombardier (4000
ml/ha) and the combination of Plantafol
(2500 g/ha) + Bombardier (4000 ml/ha) on
the yield of common wheat Biliana variety.
The application was made in the tillering
phase. For the control we used untreated
variant. The sowing of common wheat
was carried out within the optimum period
from 01.10 to 20.10. with a seeding rate of
500 germination seeds/m” and mineral
fertilization with 160 kg/ha of nitrogen and
140 kg/ha of phosphorus, all the
phosphorous fertilizer and 1/2 of the
nitrogen being introduced before sowing
and in early spring as supplemental
feeding — the rest of the nitrogen fertilizer.
All units of the established technology for
growing common wheat have been
adhered to.

The following structural elements of
productivity have been recorded: number
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yeTa B Kf1ac, 6poi 3bpHa B K1ac, maca Ha
3bpHaTta B Kfnac W A06MB Ha 3bPHO.
MonyyeHnTe CTOMHOCTM ca 06paboTBaHU
mMaTtemaTMyecku no MeToga Ha avcnep-
CVMOHHUSI aHaNN3.

PE3YJITATN N OBCbXXAAHE

KonnyectBoTo Ha Basexute npes
BereTalMoHHMA Nepuoy, Ha 06UKHOBEHaTa
nweHuya belwwe kakto cnegga: 2016/2017
r. — 264.2 mm/m? 2017/2018 r. — 457.2
mm/m’ npu kAMMaTUYHa Hopma — 419,6
mm/m?. Mpe3s nbpBata rognHa CymMapHoO
KO/IMYECTBOTO Ba/ieXU € MNo-Masiko OoT
TOBa Ha KIMMaTuyHata HopMma, HO pe-
KontHata 2016/2017 r. e no-6naronpuaTHa
3a pactexa K pasBUTUETO Ha OOMKHO-
BeHaTta nweHuua nopagy no-gobépoTo um
pasnpegeneHue npes kKputuyHute dasu
OT pasBUTUETO Ha pacTeHusTa.Torasa
CTOMHOCTUTE Ha CTPYKTYPHUTE €/IEMEHTU
Ha pgobmBa ca MO-BUCOKM Mpu COPT
BunaHa. HebnaronpuaTtHa 3a pa3BUTUETO
Ha pacTteHusaTa e pekonTtHata 2017-2018
r., nopaan 3Ha4nTesTHOTO KOJINYECTBO Ba-
NIeXMN, KOUTO Bb3NpensaTcTBaxa XbTBara.
ToBa ce oTpasu oTpuuaTesiHo BbpXy Npo-
OYKTUBHOCTTa Ha 06MKHOBeHaTa neHnua
(durypa 1 n 2).

of spikelets per spike, grain number per
spike, grain weight per spike and grain
yield. The values obtained have been
mathematically  processed by the
dispersion analysis method.

RESULTS AND DISCUSSION

The amount of precipitation during
the vegetation period of common wheat
was as follows: 2016/2017 - 264.2
mm/m?, 2017/2018 — 457.2 mm/m’ at a
climatic rate of 419.6 mm/m®. In the first
year, the total precipitation was less than
that of the climatic rate, but the 2016/2017
harvest year was more favourable to the
growth and development of common
wheat due to their better distribution over
the critical phases of plant growth, and
then the values of the structural
components of yield were higher for the
Biliana variety.

Adverse to plant development is the 2017-
2018 harvest year due to a significant
amount of precipitation that prevented
harvesting, and this has affected
negatively the productivity of common
wheat (Figure 1 and 2).
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dur. 1. Banexwu no meceuu, (Cyma mm m-)
Fig. 1. Precipitation by months, (sum mm/m?)
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®2016-2017

= 2017-2018

= Climatic norm

dur. 2. MeceuHun TemnepaTypu (CpeaHn)
Fig. 2. Monthly temperatures (average)

Mopaay egHONOCOYHOCT Ha AaHHK-
Te npe3 nepvoja Ha u3cnefBaHe Ha
durypa 3 ca npeacrtaBeHW MNOJIyvyeHUTe
CpefHn CTOMHOCTM Ha W3MepBaHuTe
OUOMETPUYHN Nokasatenu. MpoyyBaHuTe
NpoAyKTM 3a JIACTHO TpeTupaHe ca
MOBAUS/IN NOMIOXWTESNHO 3a NOBMULLIABAHE
Ha CTOMHOCTUTE HAa OTYETEHUTE CTPYK-
TYpPHU eneMeHTu Ha gobusa 6poli knac-
yeTa, 6poli 3bpPHA M Maca Ha 3bpHaTa B
Knac.

Plantafol + Bombardier

Bombardier

Plantafol

Control no treated

Because of the congruence of data
during the study period Figure 3 presents
the obtained mean values of the
measured biometric parameters. The
studied foliar application products have
had a positive effect on the increase of
values of the reported structural
components of yield number of spikelets,
number of grains and grain weight per
spike.

55,9

55,2

55,5

52,2

= Mass ofthe drains. a mNumber of grains mNumber ofthe spikelets

dur. 3. bBuomeTpuyHU gaHHu (cpegHo 2016-2018)
Fig. 3. Biometrics data (average 2016-2018)
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Haii-ronam 6poit knacuyeta, 6poii
3bpHa M Maca Ha 3bpHaTa B Kiac npu
06UKHOBEHaTa nweHuya copTt bunsHa ce
nosyymxa BbB BapuaHTa Mpu KOMOWHU-
paHo TpeTupaHe C MUHEPasTHUAT JINCTEH
Top MnaHTadgon (2500 g/ha) + opraHuy-
HUAT 6uocTumynartop bombapanep (4000
ml/ha) BbB (hasa OGpateHe (22-25 no
ckanata Ha Zadoks) cboTBeTHo ¢ 20.2
6p.; 55.9 6p. 1 2.99 g. Ha BTOPO 1 TpETO
MSCTO Ce Hapexgar BapuaHTuTe npbecka-
HM  CaMOCTOSITE/IHO C MpenapaTtute
Bombapauvep v MNMnaHtadon.

Ha Ta6nuua 1 ca npeacTtaBeHU
JaHHUTEe 3a NoslyYyeHns Ao6MB MO rofgMHN
1 CPeAHo 3a nepuoga.

The greatest number of grains,
number of grains and grain weight per
spike in common wheat Biliana variety
have been obtained in the variant with
combined treatment with the mineral
foliar fertilizer Plantafol (2500 g/ha) + the
organic biostimulator Bombardier (4000
ml/ha) in the tillering phase (22-25 on the
Zadoks scale) by 20.2 pcs.; 55.9 pcs. and
2.99 g, respectively. Second and third are
the variants sprayed with the Bombardier
and Plantafol preparations.

Table 1 presents the data about
the yield obtained by years and average
for the period.

Tabnuua 1. BavsiHMe Ha NpPOAYKTM 3a J/IMCTHO TpeTupaHe BbpXy AobuBa Ha

06vKHOBEHa MWweHuMUa copT BunsiHa

Table 1. Effect of foliar application products on the yield of common wheat

Biliana variety

MpoayKTn 3a NIMCTHO TpeTupaHe 2016-2017 2017-2018 CpagHo / Average %

Foliar treatment products kg/ha kg/ha kg/ha

KonTpona / Control 4.73 4.66 4.695 100.0

MnaHTadon / Plantafol 5.01 4.86 4.935 105.1

Bomb6aHanep / Bombardier 5.27 4.93 5.100 108.6

MnanTtadon+bombaHavep / Plantafol+Bombardier 5.24 5.06 5.150 109.7
GD5% 275 31.2 34.7

Hail-3HaunTenHo e noBULIEHMETO
Ha fgo6umBa Ha OOMKHOBEHaTa nueHuua
copT bunsHa npw BapuaHTa TpeTupaH
BbB (pasa OpaTeHe C pgBaTa MpoaykTa
MnaHtachon (2500 g/ha) + bombapavep
(4000 mi/ha) (3000 ml/ha). Mo roaunHu
yBE/IMYEHNETO Ha JO06MBA Ha 3bPHO NpU
TOo3n BapuaHT e ot 510 kg/ha npe3 2017 r.
00 400 kg/ha npe3 2018 r. nnn cpegHo 3a
nepvoga Ha uscnepgsaHe c 455 kg/ha (9.7
%) noBeYe OT HETPeTUpaHaTa KOHTpona.

CnepBa BapuaHTa TpeTupaH c npe-
napata bomb6apamep ¢ gosa 4000 ml/ha
cpenHo 3a nepuopa Ha nscnepsaHe ¢ 405
kg/ha (8.6 %) B noBe4e OT KOHTposiaTa.

MpoAyKTMBHOCTTA Ha OGMKHOBEHA-
Ta nuweHuya copt BunsHa e B pesyntar
Ha NOMOXWTENHOTO BbL3[ENCTBUE HA U3-
nUTBaHMTE NPOAYKTU 3a JINCTHO TpeTupa-
He BbpXy CTPYKTYpPHUTE efleMeHTU Ha
[o6usa. o OTHOWEHNe Ha KNUMaTUyHuU-
Te 0COBEHOCTN Ha roguHNTE, Npe3 KOUTo

The most significant is the increase
in the yield of common wheat Biliana
variety in the variant treated in the tillering
phase with the two products Plantafol
(2500 g/ha) + Bombardier (4000 ml/ha)
(3000 ml/ha). By years the increase in
grain yields in this variant is from 510
kg/ha in 2017 to 400 kg/ha in 2018 or an
average of 455 kg/ha (9.7%) over the
untreated control.

A variant sprayed with the
Bombardier preparation at a dose of 4000
ml/ha averaged 405 kg/ha (8.6%) more
than the control.

Productivity of common wheat
Biliana is a result of the positive effect of
the tested foliar treatment products on the
structural elements of the yield.

With regard to the climatic characteristics
of the years in which the experiment was
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6elle npoBefeH onuTa No-BUCOKN A06U-
BM OT BCUYKM MPOy4YBaHW BapumaHTu ce
nosyymxa npes pekontHata 2017 1. KOATO
bewe OGnaronpuaTHa 3a pacTexa u
pasBUTMETO Ha 0O6MKHOBEHAaTa MnileHuLa.

N3BOAN

N3nuTtaHnTe npopyktu 3a JIMCTHO
TpeTupaHe B/IMSAAT MOSIOKUTESNIHO BbPXY
npoAyKTMBHOCTTA  Ha  OBUKHOBeHaTa
nweHuua copT bunsHa.

Hali-BucoKk A06MB Ha 3bpHO Mpu
TO3W COPT Ce noJsiyyaBa nNpu TpeTupaHe
BbB (pasza OpateHe C npoayktute
MnaHtacgpon (2500 g/ha) + Bombapanep
(4000 mil/ha). CpepHo 3a nepuofa Ha
uscnefBaHe  NPeBULUEHMETO  CMPSMO
KoHTponaTa e ¢ 455 kg/ha (9.7 %).

HoBute NpoaykTn 3a NMCTHO TPeTU-
paHe cbpeicTBaT 3a noBuLLIaBaHe CTOM-
HOCTUTE Ha CTPYKTYPHUTE efleMeHTU Ha
[obvBa kaTo: 6poii knacyeTa, 6poi 3bpHa
1 Maca Ha 3bPHOTO Ha ejHO pacTeHue.

carried out, higher yields of all studied
options were obtained during the harvest
2017 year, which was favourable for the
growth and development of common
wheat.

CONCLUSIONS

The tested foliar application
products have influenced positively the
productivity of common wheat Biliana
variety.

The highest grain yield from that
variety is obtained in the variant treated in
the tillering stage with the products
Phantafol (2500 g/ha) + Bombardier (4000
ml/ha), an average for the study period of
455 kg/ha (9.7%) more than the untreated
control.

The new foliar application products
helped to increase the values of the
structural components of yield such as:
number of spikelets, number of grains and
grain weight per plant.
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PE3IOME

Mpe3 nepuopa 2014-2016 rognHa B
NnoJICKU YC/0oBUS € Wu3cnefBaHo BUsA-
HMETO Ha JINCTHOTO TpeTupaHe C TeuHwu
(hpakumy oT BEpPMUKOMMNOCT BbpPXY pa3Bu-
TUETO U MPOAYKTUBHOCTTA Ha PbX COPT
MwuneHnym. B nabopatopus BuonormyHo
aKTMBHN BellecTBa npy  WNHCTUTYT no
Kprobuonormsa n xpaHuTenHn TeXHON0rm
ca paspaboTeHn npenapaTtu-obpasum Ha
OocHOBaTa Ha TBbPAO-TEYHA eKCTpakuus
Ha BEpPMUKOMMOCT C [fBa a/KanHu

eKcTpareHTa.
OnutuTe ca NpPOBELEHU B €KC-
nepumeHTanHata 6asa Ha  Arpaped

YHuBepcuteT-NnoBame no 6/10k0B METOA,
rofieMrHa Ha pekonTHaTa napuenka 10 m°
1 paHAOMM3MPaHO Pa3nosiIoKeHNe Ha Ba-
puaHTuTe, BCEKN B 4 NOBTOPEHUA. TpeTtu-
paHo e BbB (pa3a 6paTeHe ¢ gosa 300 ml
da™. MonyyeHuTe faHHM nokasear ycToii-
YyMB NOJSIOXMTENEH edekT OT ToBa TPeTU-
paHe BbpXxy AobuBa — cpefHO yBenuue-
Hne 10,5% wn 14,4%, B 3aBUCUMOCT OT
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SUMMARY

During the period 2014-2017, under
field conditions the influence of liquid
fractions of vermicompost on the develop-
ment and productivity of the Millennium
rye variety under leaf treatment was
investigated. In the laboratory Biologically
active substances at the Institute of
Cryobiology and Food technologies were
developed preparations-samples on the
basis of solid-liquid extraction of
vermicompost with two alkaline extragents.

The experiments were carried out
in the experimental base of the Agrarian
University - Plovdiv by block method, the
plot size of the 10m? and the randomized
distribution of variants, each in 4
replications. The treatment is in the E)hase
of tillering and a dose of 300 ml da™. The
data obtained show a sustained positive
effect of the treatment on vyield, an
average increase of 10.5% and 14.4%,
depending on the conditions of the
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ycnoBuAaTa Ha CcTonaHckara
BMA Ha eKcTpareHTa.

EdekTBHOCTTA Ce Ab/KM Ha [0C-
TOBEPHOTO B/MSAHME NpPU (DOPMUPAHETO
Ha CTPYKTYpHUTE efleMeHTn Ha fobvea —
yBesfiMyaBaHe Ha 6Oposi Ha Knacyetara B
knaca (11,7%-16,0%), 6posi Ha 3bpHaTa B
knaca (5,8%-9,0%) n macaTta Ha 3bPHOTO
B knaca (7,8-12,1%). TpeTupaHeTo C u3-
NUTBaHWUTE EKCTPaKT OT BEPMUKOMMOCT €
JonpuHecno u 3a nofobpsBaHe Ha
(hM3UKOXMMUYHMTE CBOICTBA Ha 3bPHOTO.
MonyueHuTe pesyntaTu gasaT OCHOBaHMe
TeyHuTe pakuMm OT BEPMUKOMMNOCT fa
6bAaT  BK/IOYEHM B  CbCTaBa Ha
npenapatn-guUToCcTUMyNaTopn 3a €ekoso-
rmavpaHe Npou3BOLCTBOTO NPU 3bPHEHO-
XUTHU KYNTYPW.

KnoyoBn Oymun: ekcTpakuus Ha
BEPMWKOMMOCT,  JINCTHO  TpeTupaHe,
NPOAYKTUBHOCT NPU PbX

rogyuHa u

YBO/[,
PbXTa e LeHHa 3bpHeHa Kyntypa u
npe3 nocnegHvTe rognHn B Buarapus ce
HabnwgaBa TeHAeHUMATa 3a yBennyasa-
He Ha 3aceTuTe naowm. OTrexgaHeTo
Ha pbXTa ocurypsisa BUCOKU JO6MBMK Npu
HEMpPEeTEHUMO3HN yCoBuA. 3a KynTyparta
€ XapakTepHa MollHaTa, pasBuTa B
ObnboynMHa KOopeHoBa CcucTemMa, KOSATO
npegoctasa  obpu  Bb3MOXHOCTM 3@
YCBOSIBaHE Ha Cnabo MOOGM/IHUTE Makpo-
N MUKPOHYTPUEHTWN. PbXxTa ce oTnnyasa
CbC CTyAoyCTONYMBOCT, crnaba 4yBCTBM-
TENHOCT KbM peakumsaTa Ha no4ysata u B
no-craba cTeneH e Nog/loXeHa Ha WHBa-
3ua oT nnesenn u Bpegutenn (NSW
Agriculture, 2000; Clark, 2007; SARE,
2007, Matthews et al., 2016).
MoBULIEHMAT MHTEPEC HAa NPOM3BO-
avntenute e CBbp3aH M C W3MN03BaHETO
Ha PBbXEHOTO 6pallHO KaTo CypoBUHA 3a
34paBOC/IOBHA W AMETUYHW XpaHu. B
CpaBHEHWe C MWEHNYEHOTO, PBXEHOTO
6pallHOo e no-60rato Ha BflakHMHW, B TOBA
yncno Ha BoAOpasTBOPUMM (beTa-rntoKaH
n apabuHokcunaH) U Ha cBO6OAHU 3a-
Xapu, NpeaMMHO (PPYKTOOUro3axapuan ¢
npebuoTNYHM CBOICTBA. 34PaBOC/IOBHUAT

harvest year and the type of extragent.

The effectiveness was due to the
significant influence on the formation of
the structural elements of vyield -
increasing the number of the spikelets per
spike (11.7%-16.0%), the number of
grains per spike (5.8%-9.0%) and the
mass of the grains per spike (7.8-12.1%).
The treatment with the tested extractsof
vermicompost has also contributed to the
improvement of the physico-chemical
properties of the grain. The results
obtained give reason for the liquid
fractions of vermicompost to be included
in the composition of preparations-
fitostimulators for ecological production of
cereals.

Key words: vermicompost
extraction, foliar treatment, rye
productivity

INTRODUCTION

Rye is a valuable cereal crop and in
recent years there has been a tendency in
Bulgaria to increase the sown areas. Rye
growing provides high vyields under
unpretentious conditions.

A powerful, developed-in-depth root
system is typical for the culture, providing
good opportunities for the low-mobile
macro-and micronutrient absorption. Rye
is characterized by cold resistance, low
sensitivity to the soil reaction and to a
lesser extent is subjected to invasion by
weeds and pests (NSW Agriculture, 2000;
Clark, 2007; SARE, 2007, Matthews et al.,
2016).

The increased interest of producers
is also related to the use of rye flour as a
raw material for healthy and dietetic
foods. Compared to wheat, rye flour is
richer in fibre, including water-soluble
(beta-glucan and arabinoxylane) and free
sugars, predominantly fructooligo-
saccharides with prebiotic properties.

The healthy effect of rye is also due to the
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eekT Ha pbXTa Ce Ab/KM WU Ha no-
BMCOKOTO CbhAbpXaHue Ha nonudgeHonu c
aHTUOKCUOAHTHO  JeicTBue ©  Apyru
61OoaKTMBHN KOMMOHeHTU (Zielinski et al.,
2007; Mihalkova et al., 2014; Kan, 2015).
N3TbkHaTuTE XapakTepucTukM Ha Kynty-
pata A onpegensar kato nogxogsuia 3a
610/10rMYHO MPOU3BOACTBO.

Ynotpebata Ha OMOCTUMY/MaHTN e
npvpogowagsl, MeTos 3a ynpas/eHune
Ha [o6uBWTE B CbLBPEMEHHOTO 3eMefe-
iie 1 noayyaBaHe Ha NpPOAyKUUS C BUCO-
Ka 6uonormyHa ctonHocT. KbM TaxHaTa
Kateropus ce OTHacAT W NPOAyKTUTE,
pa3paboTeHn Ha OcHOBata Ha XyMYCHU
cybcTtaHuun. BepMUMKOMNOCTBT € NpoaykT
Ha YCKOPEHOTO BMOIOTMYHO pasrpaxjaHe
Ha opraHuyHu OTNagbuUM OT HAKOW BUAOBE
3eMHW YEpPBEU N MUKPOOPraHn3Mm 1 npu-
TexaBa pefuua cBolcTBa, 6Gnaronpusar-
CTBaWM pas3BUTUETO Ha 3emefesickuTe
KynTypw.

YCTaHOBEHO €, 4Ye NPWUSIOKEHNETO
Ha BEPMMKOMMOCT M Ha ,LKOMNOCTEH vait“
KaTto nogobpuTenu Ha no4ysarta gasa Mo-
NoXuTeneH pesyntar Bbpxy MNPOAYKUNS-
Ta. Ctumynupaw, edekt Ha BepMUKOM-
nocta Bbpxy pasBuMTUETO W JO6UBUTE €
YCTAaHOBEH MpU COPro ” Opu3 U BbPXY
peavua  Apyru  3emefenckym - Kyntypu
(Bhattacharjee et al., 2001; Reddy and
Ohkura, 2004; Sunil et al., 2005). Pa3-
JINYHWUTE MpOoy4YBaHMSA MOKasBaT rossama
Bapuabu/IHOCT Ha ycTaHOBeHNUTE edhekTu.
Hskoun nscnegeaHns cboblaeaT, ye Bep-
MUKOMNOCTBT MOXe Aa NOTUCHE pacTexa
(Roberts et al.,, 2007; Lazcano et al.,
2010). ToBa ce 06sicHAIBa C QU3NYHUTE,
6UON0TMYHMTE U XUMUYHUTE XapaKTepuc-
TUKM Ha BEPMVKOMMNOCTA, KOUTO ce onpe-
[enaT oT usxogHua cybcetpat, Buaa 3em-
HM 4yepBeun, napamMeTpuTe Ha npoueca u
Bb3pacTTa Ha BepMukomnocTa. Peakuus-
Ta Ha 3eMefesick1uTe KynTypu Npu IMCTHO
TpeTnpaHe ¢ GUOCTUMYIAHTN € BUAOBO U
COpPTOBO crneuMdnyHa 1 3aB1UCK OT go3aTa
n (pasata Ha Beretauus. VscnegsaHuaTa
3a edekta OT TpeTupaHe npes3 Bererta-
LUMSTa C TeYHW dopakumum ca orpaHuyeHn.

Llenta Ha HacTosALWETO uscnensaHe

higher content of polyphenols with
antioxidant action and other bioactive
components (Zielinski et al., 2007,
Mihalkova et al., 2014; Kan, 2015). The
prominent characteristics of culture define
it as suitable for organic production.

The use of biostimulants is a
nature-friendly method for managing
yields in modern farming and obtaining
high biological value production. Their
category also refers to products develop-
ed on the basis of humus substances.
Vermicompost is the product of the
accelerated biological degradation of
organic waste from certain species of
earthworms and microorganisms and
possesses a nhumber of properties
favorable to the development of
agricultural crops.

It is established that the application
of vermicompost and “"compost tea" as
soil improvers gives a positive result on
production. Stimulating effect of
vermicompost on development and yields
is established in sorghum and rice
(Bhattacharjee et al., 2001; Reddy and
Ohkura, 2004; Sunil et al., 2005) and on a
number of other agricultural crops.

The various studies showed great
variability of the effects identified. Some
studies have reported that vermicompost
may inhibit growth (Roberts et al., 2007;
Lazcano et al., 2010). This is explained by
the physical, biological and chemical
characteristics of vermicompost, which
are determined by the source of
substrate, the earthworms species, the
process parameters and the age of the
vermicompost. The response of crops to
foliar treatment with biostimulants is
species-specific, variety-dependent and
depends on the dose and the vegetation
phase. There are limited studies on the
effect of foliar treatment during the
vegetation with liquid fractions.

The purpose of this study is to test
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e fa ce uanuta edekTMBHOCTTa OT JIUCT-
HOTO TpeTuMpaHe C eKCTpakTh OT BepMu-
KOMMOCT BbPXY PasBUTUETO U NPOLYKTUB-
HOCTTa Ha pbX (Secale cereale L.)

MATEPWNAN N METO4WA

B na6opatopus BUOOIMYHO aKTUB-
HW BellecTBa Npyu NHCTUTYT No kpnobuo-
norMs 1 XpaHUTEsSTHUTEXHOoMUN — ca
paspaboTeHn 2 npenaparta Ha OcHoBaTta
Ha TBbPAO-TEYHA EKCTpakuus Ha Bemu-
KOMNOCT C 2 a/iKaJlHM ekcTpareHta. B
npoab/hKeHWe Ha 3 CTOMNAaHCKU TOOUHU
npe3 nepuvoga 2014-2017 roavHa B
YuebHo-ekcnepuMeHTasiHaTa 6Gasa Ha
ArpapeH YHusepcutet-l1n1oBguB ca npose-
[LeHN NOJICKM OMNUTK C PbX COPT MuneHuym.

Oonutute ca 3a/10keHn No 6/10KOB
MeTof, B 4 NOBTOPEHUSA 3a BapuaHT, C ro-
NeMUHa Ha pekoniTHaTta napuenka 10 m”
PbxTa e oTrexgaHa Bbpxy alyBUa/HO-
nvMBagHa, cnabo 3acofieHa nouysa, cnepg
npeaLecTBeHUK CcibHYorned. Pbxra e
3acAta cnef npeawecTBEHUK CbHYO-
rnes. MpuaoXxeHo e MUHepasiHO TOpPeHe ¢
P — 8 kg/da (TpoeH cynepdocdar) n N —
12 kg/da (amoHueBa cenutpa). lMpean
cenTbata e BHECEHO US/IOTO KO/IMYECTBO
hocpopeH Top M 1/3 OT a3oTHUSA, a Ha-
nposieT KaTo NofAxpaHBaHe — ocTaHanata
4yacT OT a30THMA Top.

TpeTupaHeTo Cc o06bpasuynte e
npoeefeHo BbLB asa OpaTeHe, npwu
pasxofHa Hopma Ha paboTHMA pasTBoOp
20 L/da. OtuutaHm ca nokasaTtenure:
6poil knacueta B Knaca, 6poil 3bpHa B
Knaca, mMaca Ha 3bpHOTO B Knaca (g),
xektonuTtpoBa maca (kg), maca Ha 1000
3bpHa (g), npoTemH no Kyeldal (%), wu
noéus (kg da'l). Craructnyeckara obpa-
60Tka Ha [AaHHUTE € K3BbpLIeHa Mo
MeToAa Ha ANCMEPCUOHHMSA aHasu3.

PE3YJITATU N OBCBXAAHE
BuomeTpuyHMTe  aHanu3n  npes
nepuoga Ha Beretayusita nokasear, 4e
NPUNOXEHNTE  EKCTPaKTW  CTUMynupar
pactexa W pasBUTMETO Ha KynTypaTta
(Tabnumuya 1).

the effectiveness of the leaf treatment with
vermicompost extracts on the
development and productivity of rye
(Secale cereale L.)

MATERIAL AND METHODS

In the laboratory Biologically active
substances at the Institute of Cryobiology
and Food Technology were developed 2
preparations based on solid-liquid
extraction of vemicompost with 2 alkaline
extragents. For 3 harvest years in the
period 2014-2017 year in the Educational-
experimental base of  Agricultural
University-Plovdiv field experiments with
Millennium rye variety were conducted.

The trials were set by a block
method, in 4 replications for variant, with a
plot size 10 m®’ Rye was grown on
alluvial-meadow, slightly salted soil, after
a predecessor sunflower.

Mineral fertilization with P — 8 kg/ da
(triple superphosphate) and N — 12 kg/ da
(ammonium nitrate) is applied. Prior to
sowing, all phosphorous fertilizer and 1/3
of the nitrogen were fed, and the rest of
the nitrogen fertilizer was fed in the

spring.

The treatment with the sample-
preparations was carried out in the
tillering phase, at a rate of the working
solution 20 L/da. The indicators are
reported: number of spikelets per spike;
number of grains per spike; mass of the
grains per spike, g; test weight (hectoliter
mass), kg; 1000 kernel weight, g; protein
(Kyeldal), % and vyield (kg da'l). The
statistical processing of data was carried
out by analysis of variance.

RESULTS AND DISCUSSION
Biometric analyses during the
vegetation period indicate that the applied
extracts stimulate the growth and
development of culture (Table 1).
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Ta6nvua 1. EQuekT OT IMCTHOTO TPETUPAHE C TEYHU (hpakLumy OT BEPMUKOMMOCT

BBbPXY 6MOMETPUYHM NOKa3aTe v NpU PbX copT MuneHnym

Table 1. Effect of foliar treatment with vermicompost liquid fractions on
biometric characteristics in the rye Millennium variety

KnacueTta B knac, 6poii / Number of the spikelets per spike

CpegHo / Average

CtumynanTtu / Stimulators | 2015. % 2016. % 2017. % %
OKX 37.9* | 1142 | 38.5* | 110.6 | 36.3* | 110.3 111.7
OKXn 39.1* | 117.8 | 40.3* | 116.1 | 37.5* | 114.0 116.0
KoHTtpona / Control 33.2 100.0 34.7 100.0 32.9 100.0
GD 5% 3.41 10.2 2.19 6.3 2.84 8.6

3bpHa B knaca, bpoii

/ Number of the grains per spike

CpepgHo / Average,

CtumynaHTtu / Stimulators | 2015. % 2016. % 2017. % %
OKX 50.1 | 103.7 | 53.0* | 106.6 | 48.3* | 107.1 105.8
OKXn 51.8 107.2 54.1* | 108.6 | 50.2* | 111.3 109.0
KoHTpona / Control 48.3 100.0 49.7 100.0 45.1 100.0
GD 5% 2.24 4.4 2.36 4.7 2.92 6.5

Maca Ha 3bpHOTO B K1aca / Mass of the grains per spike, g

Crumynawu / Stimulators | 2015. | % | 2016. | % | 2017. | o |-PeAHo! A)A"erage’
OKX 1.74 106.7 1.88* | 107.4 1.78 109.2 107.8
OKXn 1.84 112.9 1.94* | 110.6 1.84* | 112.9 112.1
KoHTtpona / Control 1.63 100.0 1.75 100.0 1.63 100.0
GD 5% 0.11 6.7 0.12 6.9 0.15 9.2

CTOMHOCTUTE Ha  CTPYKTypHUTE The values of the structural

efleMeHTu Ha Jo6uBa ca Mo-BUCOKW Npu
TpeTvpaHnTe BapuvaHT B CpaBHEHWEe C
KOHTponara. Mog Bb3AeicTBUE Ha CTU-
MynaHTuTe 6pos Ha Knacyetarta B Knaca
ce noBsuliaBa [OCTOBEPHO Npe3 Tpute
pekonTHu roauvHn. CpedHOTO YyBenunye-
Hue e ¢ 14% npn OKXy (oT 4,6 oo 5,9
6pos) u ¢ 10% npu OKX (ot 3,4 po 4,7
6pos). Mpe3 2015 u 2016 roguHa e
YCTaHOBEHO [OCTOBEPHO HapacTBaHe
O6pOAT Ha 3bpHaTa B k1aca cpefHo 3a 3-
roguwHua nepuog ¢ 9,0% n 7,1%. Mpes
CblUMTE FOAMHW NpUNaraHeTo Ha npena-
patuTe BOoAM A0 yBesuMyaBaHe macara Ha
3bpHaTa B Knaca cpefHo 3a nepuoga c
12,1% (0,21 g) npn OKXyn cbc 7,8% npu
npenapat OKX.

[JaHHuTe 3a nonyveHus gobus no
roAVHM U cpefHO 3a nepuoja e npeg-
cTaBeH Ha Tabnuua 2.

elements of the yield are higher for the
treated variants than the control. Under
the influence of stimulants, the number of
spikelets in the spike is increased reliably
during the three harvest years. The mean
increase was 14% for OKXy (from 4.6 to
5.9 units) and by 10% at OKX (from 3.4
to 4.7 units). In 2015 and 2016 a
significant increase in the number of
grains per spike was found on average
over the 3-year period by 9.0% and 7.1%.
During the same years, the application of
preparations resulted in an increase in
the mass of grains in the spike on
average over the period by 12.1% (0.21
g) at OKXy and by 7.8% in the OKX
preparation.

Data on vyields by year and
average for the period is presented in
Table 2.
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Ta6nmua 2. EpekT Ha eKCTPaKTu 0T BEPMUKOMIMOCT BbpXY A406UBA HA 3BPHO Npu

pPBX coOpT MuneHnym

Table 2. Effect of vermicompost extracts on grain yield in the rye Millennium

variety
[o6uB 3bpHO / Grain yield, 2015
CtumynaHTu / Stimulators % KbM Pasnuvka / Difference | [doka3aHocCT
kg da’ | koHTponata kg ha ™ Significance
OKX 202.2 112.0 217 +
OKXn 208.9 115.7 284 +
KoHTpona / Control 180.5 100.0 -
GD 5% 20.7 11.4
[o6wvB 3bpHO 2016 r. Grain yield, 2016
CtumynanTm / Stimulators kg d at % KbM Pasnuka / Di_flference Ll,pka}sjaHOCT
KOHTponaTa kg ha Significance
OKX 219.3 109.6 192 +
OKXn 225.7 112.8 256 +
KoHTpona / Control 200.1 100.0 -
GD 5% 19.1 9.5
[o6uvB 3bpHO /Grain yield, 2017
CtumynaHTtmh / Stimulators kg d at % KbM Pasnuka / Di_flference Ll,pka}sjaHOCT
KOHTponaTa kg ha Significance
OKX 209.1 109.8 234 +
OKXn 218.3 114.6 238 +
KoHTpona / Control 190.5 100.0 219
GD 5% 18.2 9.6
CpegeH go6us / Average yield 2015-2017
CtumynanTm / Stimulators ka dat % KbM Pasnuka / Difference | [oka3aHocT
gcda KOHTpo/naTa kg ha™ Significance
OKX 210.2 110.5 198 P<0.05
OKXn 217.6 114.4 272 P<0.05
KoHTpona / Control 190.4

B pesyntar Ha no-go6bpoto 03bp-
HsABaHe 1 Mo-Bucokarta Maca Ha 3bPHOTO
B Kiaca npu TpetupaHuTe BapuaHtn ca
peanunsmpaHun no-sBucoku gobusu. Mpuna-
raHeto Ha npenapar OKXy nosuwasa
JobuBa B CpaBHEHWe C KOHTposnaTta oT
238 kg ha® go 284 kg ha™, cpe,c}Ho 3a
3-rogunwiHua nepuog ¢ 272 kg ha™. Mpu
npenapat OKX yBennyeHeTo e ot 192 kg
ha'i 0o 234 kg ha™ , cpefHo cbe 198 kg
ha™.

TpeTMpaHeTo C eKCrepuMeHTaIHN-
Te obpasuuM e [onpuHecso 3a nogoo6-
psiBaHe KayeCTBEHUTE XapakTepUCTUKM
Ha 3bpHOTO (Tabnauua 3).

Higher yields have been achieved
as a result of the higher number and
higher mass of the grain per class in the
treated variants. Application of the OKXy
preparation increases the yield compared
to the control from 238 kg ha™ to 284 kg
ha™, on averag;e for the 3-year period
with 272 kg ha™. In the OKX preparation,
the increase is from 192 kg ha™ to 234 kg
ha™, on average 198 kg ha™.

Treatment with the experimental
preparations has contributed to improving
the quality characteristics of the nipple
(Table 3).
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Ta6nuua 3. BAMsHWe Ha EKCTPaKTU OT BEPMUKOMIMOCT BbPXY (PU3NKOXUMUYHU

rokasaTtesin Ha 3bPHOTO MpPU PBbX copT M

NTIEHNYM

Table 3. Impact of vermicompost extracts on physico-chemical characteristics of

the grain in the rye Millennium variety

BapuaHTn MpotenH XKbAT nurmeHT Xektonutposa maca| Maca Ha 1000 3bpHa
Variants Proteins,%] Yellow pigments, ppm Test weight, kg 1000 kernel weight, g
OKX 12.02 0.432 77.68 33.16
OKXn 12.52 0.391 79.07 29.29
KoHTpona / Control 12.40 0.377 77.83 27.06

Mpu TpeTupaHUTe BapvaHTK, noka-
3arenuTte, onpeaenswm MIEeBHUTE CBOIA-
CTBa Ha 3bPHOTO, Ca NO-BUCOKW: yBEnnye-
HMeTo Ha macara Ha 1000 3bpHa e oT oT
223 g o 6,1 g (8% pgo 22%), a Ha
XektonutpoBata Maca ¢ 1,39 kg npwu
OKXy. YcTaHOBeHa e TeHAeHL s 3a NoBu-
LWaBaHe KOHLUEeHTpaumaTa Ha XbATU nur-
MeHTWU. TpeTupaHeTo He e oKasasio BAus-
HUEe BbPXY CbAbPXaAHUMETO Ha MPOTEVH.
MokaszaTtennte XxekTonNuTpoBa Maca MU
Maca Ha 1000 3bpHa ca C NO-BMCOKM
CTOMHOCTM B CPaBHEHME CbC CbOOLLEHN-
Te oT Mangova and Antonova (2011) npwu
JeTannHo npoyyBaHe Ha bBbarapcku
nonynauum pbx. CbabpXaHWeTo Ha npo-
TeuH e ¢ 2% No-HWUCKO MpY KOHTposiaTa u
ONUTHWUTE BapuaHTy.

BCUUKM 3bPHEHM KYNTYpU Ce OTHa-
CAT KbM [006pe pearvpawute npu pas-
NNYHU POpMKU Ha npusaraHe Ha BepMu-
KOMMOCT, Kato Mnpu TAX O4akBaHOTO Mak-
CUMasiHO yBenuyeHme Ha fobuea e [o
25%. B npepgxoxpalim nscnegsaHusa ¢ 3
copTa TBbpAa nuWeHuua u TpuTukane
yBE/IMYEHNETO Ha A0OMBUTE € NO-HUCKO —
cpegHo ot 6.0% go 8.4% (Kolev et al.,
2014a; Kolev et al., 2014b; Petrova et al.,
2014; Petrova, 2016). Mony4yeHoTO B
YC/I0BUATA HA NPOBEAEHUNS EKCNepuMeHT
CcpefHO yBesiMyaBaHe Ha pobusa 3a 3
cTomaHcknm roauHn cpegHo ¢ 10,5% wn
14,4% noka3Ba MHOro gobpa edektus-
HOCT Ha M3NUTBaHWUTE eKCnepuMeHTasHU
TeYHW hpakuumn Ha BEPMUKOMMNOCT.

N3BOAN

Mpu NWUCTHOTO TpeTMpaHe BbB
(hasa 6pareHe Ha pbX COpPT MuneHuym c
€KCTPakTV OT BepMMKOMMOCT B go3a 300

In the treated \variants, the
indicators determining the grain‘s milling
properties are higher: the increase in the
1000 kernel weight is from 2.23 gto 6.1 g
(8% to 22%), and the test weight of 1.39
kg at OKXy. A tendency to increase the
concentration of yellow pigments has
been established. The treatment did not
affect the the protein content.

The indicators hectoliter mass and mass
of 1000 grains were higher than those
reported by Mangova and Antonova
(2011) in a detailed study of Bulgarian rye
populations. The protein content is 2%
lower in the control and the experimental
variants.

All cereals refer to the well-reacting
crops in different forms of application of
vermicompost, with the expected
maximum yield increase up to 25%.

In previous studies with 3 durum wheat
varieties and triticale, the increase in
yields was lower — an average of 6.0% to
8.4% (Kolev et al.,, 2014a; Kolev et al.,
2014b; Petrova et al., 2014; Petrova,
2016). In the held experiment the
average increase per year for 3 harvest
years by 10.5% and 14.4% showed very
good efficiency of the tested experimental
liquid fractions of vermicompost.

CONCLUSIONS

For the leaf treatment in the tillering
phase of rye variety Millennium with
extracts of vermicompost at a dose of 300
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ml/da e ycTaHOBEH ycCTOuUMB eekT Ha
yBenuyaBaHe Ha pJob6busa npes Tpute
pPeKoNTHM rognHu cpegHo ot 10.5% po
14.4%.

EchbekTMBHOCTTa Ce Ab/MKU Ha [oc-
TOBEPHOTO BAUSHWE MpU OpMUpaHETO
Ha CTPYKTYpHUTE efieMeHTu Ha fobusBa —
yBe/iMyaBaHe Ha 6pos Ha knacyetaTa B
knaca (11,7%-16,0%), 6posi Ha 3bpHaTa B
knaca (5,8%-9,0%) n macaTta Ha 3bPHOTO
B knaca (7,8-12,1%).

TpeTMpaHeTo C W3NUTBaHWUTE eKc-
TpPakTW OT BEPMMKOMMOCT € JOMpUHECIO U
3a nogobpsiBaHe Ha (UINKOXUMUYHUTE
CBOIiCTBa Ha 3bPHOTO. MonyyeHnTe pesysi-
TaTu [asaT OCHOBaHWEe TeuyHuTe dpakumu
OT BEPMMKOMMOCT Aa 6baaT BKIYEHU B
cbCTaBa Ha npenapaTuduUTOCTUMyNaTopu
3a ekosiormsmpaHe Mpov3BOACTBOTO MNpu
3bPHEHO-XUTHU KyNTYpuU.

ml/da, a sustained effect of increasing
yields in the three harvest years on

average from 10.5% to 14.4% was
established.
The efficiency is due to the

significant influence on the structural
elements of yield — increase in the number
of spikelets in the spike (11.7%-16.0%),
the number of grains in the spike (5.8%-
9.0%) and the mass of the grain in the
spike (7. 8-12.1%).

The treatment with the tested
vermicompost extracts has also
contributed to improving the physico-
chemical properties of the grain. The
results obtained give reason for the liquid
fractions of vermicompost to be included
in the composition of phytostimulators for
the ecologization of cereal production.
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