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PE3IOME

Mpe3 nepuoga 2011-2013 1. B
paiioHa Ha CpepgHa CTtapa nnaHuHa npwu
Hagmopcka BucodnHa 460 m, BBbpPXY
CBeT/I0OCKBa MCeBAonoA301CTa noysa e
NPOYy4YEeHO BJ/IUAHMETO Ha OPraHNyHOTO
NINCTHO TOpeHe ¢ npenapata BuocTtum.
YcTtaHoBeHM ca fo6uBa U H6OTaHU4YHUSA
CbCTaB Ha eCTeCTBEH TPEBOCTON OT Tuna
Chrysopogon gryllus. WsnuTtaHn 6sxa
cnegHute BapuaHTu: 1. HeTpetupaHo ¢
nncteH Top (KoHTpona); 2. buoctum 100
ml/da; 3. buoctum 200 ml/da; 4. Buoctum
300 ml/da; 5. Buoctm 400 ml/da.

Mpn BCUMYKM BapuaHTX Ha JIMCTHO
TpeTMpaHe e YCTaHOBEHO TMoBMLIaBaHe
NpoAyKTMBHOCTTA Ha cyxa Maca oT
TpeBoCTOS. Hail-BUCOK edhekT e OoT4eTeH
npu BapuaHT 4 (300ml/da) — npeBuLweHNe
cnpsaAMo KoHTponata ot 43.2% wn npu Bap.
5 (400ml/da) — npeBuwweHmne ot 30.1%.

NnctHoTo TopeHe ¢ bruocTum Bnse
BbpXy OOTaHWYECKMs CbCTaB Ha TPEBO-
CTOA, KaTo nMoBMLIABa Yy4yacTMETO Ha

SUMMARY

The influence of organic foliar
fertilizer ‘Biostim’ was studied during the
period 2011-2013 in the region of the
Central Balkan Mountain at the altitude of
460 m, on light grey pseudopodzolic soil.
The yield and botanical composition of the
natural grassland of Chrysopogon Gryllus
was determined. The following variants
were tested: 1. Non-treated by foliar
fertilizer (Control); 2. ‘Biostim’ 100 ml/da;
3. ‘Biostim’ 200 ml/da; 4. ‘Biostim’ 300
ml/da; 5. ‘Biostim’ 400 ml/da.

There was a dry matter increase for
all other variants. The highest effect was
registered for variant 4 (300 ml/da) — an
increase in comparison with the control
with 43.24% and var. 5 (400 ml/da) — an
increase with 30.14%.

The foliar treatment with ‘Biostim’
had an influence over the grassland
botanical composition as it increased the
participation of grasses and motley
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XWUTHUTE TPEeBU U pasHOTpeBuTe, U
HamansBea ToBa Ha 6o6oBuTe.

CblUEeCTBEHN MW3MEHEHUA B TpeB-
HMA CbCTaB HacTbnBaT npe3 TpeTara
rogvHa, KoraTto OOMWHAHTHUAT  BUA
Chrysopogon gryllus (L.) Trin (IPNI) e
n3MecTeH oT BugoseTe Bothriochloa
ichaemum (L.) Keng., Agrostis capilaris L.

KntovoBu AymMu: ecTecTBeH
TpeBOCTON, TpeTMpaHe C  Buoctum,
[o6uBK, 60TaHNYEH CbCTaB

yBO/[,

HesaBucumo oT MawabHocTTa Ha
3aemMaHuTe nnowu, nopaam peguua obek-
TUBHU W CYBEKTMBHU MPUUYNHWN, CBHCTOSA-
HMETO Ha ecTecTBeHWUTe nMBaju U nacu-
Wa B NIaHVHCKUTE paioHu € KpawnHOo He-
3af0BoNuTeNHo. MosyyaBaHata qypax-
Ha npoAaykuusa (NnpeaMMHO CEHO 1 Nawla) e
nog 61MoNorMYHNS NoTeHunan Ha TPeBHU-
Te BWAOBE, KOUTO W CbCTABAT N uma
HUCKO kavecTBO Yakimova (1977). ToBa oT
CBOSl CTpaHa B/Msie Heb1aronpusATHO BbP-
Xy KONMMYECTBEHUTE N KaYeCTBEHUTE Noka-
3aTeNIM Ha noJsiyyaBaHata XMBOTUHCKA
npoaykuns (Meco, MISIKO 1 BbsiHa). MoBu-
WwaBa HeliHaTa cebecTOMHOCT W Buse
oTpuuaTeNHO BbPXY WKOHOMUYECKUTE W
npon3BoACTBeHN nokasarenu. C uen ga
ce pegyuupaTr A0 MWUHUMYM Bb3MOXHOC-
TUTE 3@ €eKOJIOTMYHO 3aMbpcsBaHe Ha
NAaHWHCKUTE paioHK, B KOMTO ca pasnon-
OXEHW OCHOBHUTE BOZOAANHW 30HUM W
3almMTeHn Teputopun Ha cTpaHarta. B
JoceraliHuTe nscnefBaHnsa ca yctaHoBe-
HW eKosiIorocbobpasHy HOPMU Ha TOpeHe
Ha ecTecTBeHWTe NuBagM U nacuua c
MOYBEHU MWHEpPasIHN TopoBe, pecrn. MuKpo-
TopoBe (Yakimova, 1977; Totev, 1985;
Totev et al., 1998). NMpoyyeHn ca BBL3MOX-
HOCTUTE 3a MpunaraHe Ha opraHW4yHO Tope-
He BbpXy ecTtecTBeHu TpeBocTon (Kozhuharov
et al., 2006; Stoeva and Vateva, 2008).

MNpe3 nocnegHuTe roguHn ce npe-
nopbyBa M3NOJSI3BAHETO Ha PasNYHN BU-
[OBe opraHnyHn TOpOBe 3a JIMCTHO Npu-
NOXeHve, B CbCTaBbT Ha KOUTO BM3aT
OCHOBHUTE MaKpo- W MUKPOENEMEHTH,
KakTo 1 Apyru BellecTBa, Heo6xoamMmmn 3a

grasses, while it decreased the
participation of legumes.

There were significant changes in
the grass composition in the third year,
when the dominant species Chrysopogon
gryllus (L.) Trin (IPNI, was replaced by
species, such as Bothriochloa ichaemum
(L.) Keng., Agrostis capilaris L.

Key words: natural grassland,
foliar treatment by ‘Biostim’, vyields,

botanical composition

INTRODUCTION

Regardless of the size of the
occupied areas, due to a number of
objective and subjective reasons, the
state of natural meadows and pastures in
mountain areas is extremely
unsatisfactory. The forage production
(mainly hay and grazing) is below the
biological potential of the grass species,
included in its composition, and has low
quality (Yakimova, 1977). This, in turn,
adversely affects the quantitative and
qualitative indicators of animal production
(meat, milk and wool). It increases its cost
and affects negatively the economic and
production indicators.

The aim is to minimize the possibilities for
environmental pollution of the mountain
areas where the main water catchment
areas and protected areas of Bulgaria are
located. In the former studies ecological
norms of fertilization of natural meadows
and pastures have been established with
soil mineral fertilizers, respectively
microfertilizers (Yakimova, 1977; Totev,
1985; Totev et al., 1998). The possibilities
for application of organic fertilization on
natural grassland were studied
(Kozhuharov et al., 2006; Stoeva and
Vateva, 2008).

In recent years, it has been
recommended to use different types of

organic fertilizer for foliar application,
consisting of the main macro- and
microelements, as well as other

substances necessary for the optimal
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ONTUM&/THUS pacTex W pasBuTue Ha
pacteHusATta. Cnopej HsSkou  aBTopu
(Armstrong, 1999; Lambers et al., 2006;
Magani and Kunchida, 2009; Datta et al.,
2011) c BHacCsHETO Ha /IUCTHU TOpPOBE,
6asvpaHy Ha XYMWHOBW KUCENUHU Cce
CTMMYy/IMpa HapacTBaHETO Ha KopeHoBaTa
C/UCTEMA Ha pacTeHusiTa, yBesMyaBa ce
KoedLMeHTa Ha W3MOo/si3BaHe Ha XpaHu-
TE/IHUTE BELLEeCTBa, BK/IYUATENHO U Ha
no-TpyaHoZocTbnHuA dhoccop. Cnopef
apyrn astopu (Ovcharhenko, 2001; Senn
et al., 2003; Sengalevich, 2007) xymuHo-
BUTE KUCENMHW, KOUTO Ca OCHOBa Ha
JINCTHUTE OpraHWyHW TOPOBE, akKTUBHO
nogo6psesar M CTUMyNupat guaHeTo u
(hoTOCMHTE3aTa Ha pacTeHusTa, asoTHuSA
n BbraexugpaTeH Metabonnsbm.

B npoyuyBaHe ¢ XyMUHOBU KUCE/TMHA
Bbpxy souepHa Vasileva and Kostov
(2015a, b), yctaHOBABaT HaTpynsaHe Ha
no-ro/IsMO  KO/IMYECTBO CyXa KOpPEHOBa
Maca, Mo-BMCOKO CbOTHOLLUEHWE a30T B
KopeHoBaTa Maca/a3oT B Haj3emHarta
Maca, Mo-rofiiMoO  KO/IMYeCTBO YCBOWUM
a30T, KaKTo M MO-BUCOKM U MO-CTabU/IHK
[obmeBn Ha diypax u cemeHa. lMpuna-
raHeTo Ha JIMCTEH XymMaTeH TOp BbPXY
€CTCTBEH TPEBOCTONM CTUMy/nMpa o6pasy-
BaHETO Ha MoBeYe NPOTEMH K nogobpssa
XpaHutesnHaTa CTOMHOCT Ha dypaxa
(Klimas and Balezentiene, 2010). C
yBeNM4aBaHe Ha yyacTneTo Ha 6060BuTE
TpEBM Ce nMoBUWIABA KayecTBOTO Ha
TpeBocToA (Naydenova et al., 2013).

Nvncarta Ha nogo6HW uscneaBaHns
3a U3NON3BaHe Ha JIUCTHU XyMaTHu
TOpoOBE NPV ecTecTBeHUTEe TPEBOCTOM B
cTpaHaTa HU BK/IYUTENIHO U B PeErnoHa
Ha CpegHa Crapa nnaHuHa Hanara
Heob6XxoAMMOCTTa OT NPOBEXAAHETO UM.

Llenta Ha npoyyBaHeTO Gewe pga
Ce yCTaHOBW B/IMSIHNETO Ha €XEerogHoTo
TpeTvpaHe C JIMCTEH OpraHunyeH Top
BrocTum BbpXY GMOMPOAYKTUBHUTE MOKa-
3aTesiM Ha CaguHOB TWUN ecTecTBeHa -
Baa, pasnosioxkeHa B paioHa Ha CpegHa
Crtapa nnaHuHa (TPOSIHCKM PErnoH).

growth and development of plants.
According to some authors (Armstrong,
1999; Lambers et al., 2006; Magani and
Kunchida, 2009; Datta et al.,, 2011) the
introduction of foliar fertilizers based on
humic acids stimulates the growth of plant
root system, the coefficient of nutrient
absorption increases, including
phosphorus that is more difficult to
access. According to other authors
(Ovcharhenko, 2001; Senn et al.,, 2003;
Sengalevich, 2007) humic acids, which
are the basis of foliar organic fertilizers,
improve and stimulate actively the
respiration and photosynthesis of plants,
nitrogen and carbohydrate metabolism.

In a humic acid study on alfalfa,
Vasileva and Kostov (2015a, b), they
found a higher dry root mass
accumulation, a higher nitrogen in root
part/nitrogen in the aboveground part
ratio, a higher amount of digestible
nitrogen, and higher and more stable
yields of forage and seeds as well. The
application of foliar humate fertilizer on
natural grassland stimulates the formation
of more protein and improves the
nutritional value of the forage (Klimas and
Balezentiene, 2010). Increasing the
participation of legumes increases the
quality of grassland (Naydenova et al.,
2013).

The lack of researches on the use
of foliar humate fertilizers in the natural
grassland in Bulgaria, including the
Central Balkan Mountain region,
necessitates to conduct some.

The aim of the study was to
determine the impact of the annual
application of organic fertilizer Biostim on
the bioproductive parameters of natural
meadow of scented grass type located in
the region of the Central Balkan Mountain
(Troyan region).

138



MATEPVAT N METOOU

OnuTbT bGewe um3BeAeH npes
nepuoga 2011-2013 rogunHa. Ha
ecTecTBeH TpPeBOCTOW —  caguHoBa

nnBaga (tun Chrysopogon gryllus) no
6/10k0BVSA MeTo4 B 4 MOBTOPEHMA MNpu
Mol Ha pekoNiTHaTa napLenka ot 5 m°.

B npoav/mkeHne Ha 3 rognHu ce
npoyymxa cnegHute sapmnaHtu: 1. Hetpe-
TMpaHo ¢ nucteH Top (KoHTpona); 2.
JlnctHo TpeTupaHe ¢ Buoctm B pgo3a
100ml/da; 3. JinctHo TpeTupaHe ¢ buoctum
B fgo3a 200ml/da; 4. JIucTHO TpeTupaHe c
Buoctum B posa 300ml/da; 5. JiuctHo
TpeTupaHe ¢ bnoctum B go3a 400 mi/da

JInCcTHOTO TpeTupaHe C OpraHuyeH
TOp Ce npunarawe egHoKpaTHO npes
rogvHata, kato paboTHuS pas3TBop ce
BHacslle C rpbbHa npbckayka Nno Bpeme
Ha aKTVMBHaTa Beretauus Ha TpeBuTe.

Peakunsita, coneBata KOHLEHTpa-
UUS 1 CbCTaBbT Ha JIMCTHUA TOp Broctum
ca kakto cnepgpa: peakuyua (pH) - 6.8,
coneBa KoHueHTpauusa 20.15, a3oT(N) -
2.1%, dhocchop (P) - 1.54%, kanuin (K) -
11.2%, kanuuii (Ca) - 0.15%, marHeswuii
(Mg) - 0.01%, xensazo (Fe) - 0.024%,
UMHK (Zn) - 0.037%. OpraHWyHO CbAbp-
XaHue - 2.25, XYMUHOBW KUCENUHU - [0
14%, dpynso-kucesnuHu go 7%.

PekonTnpaHeTo Ha oOnNuTHUTE NoO-
WM ce M3BbpLIBA NPU M3METNsBaHe [0
Hayano Ha ubgTEX Ha caguHaTa.

Mpu npoBexgaHeTo Ha onuta ca
npocneasasaHun cnegHUTe nokasarenu:

1. Jo6uB Ha cyxa maca (kg/da) —
onpefesieH e Ypes oKocsiBaHe nowTa Ha
BCSAKa PEKONTHa napueska no nosTope-
HWS C MocnejBallo MscylwaBaHe B s1abo-
patopHu ycnosusa npu 105°C Ha pactu-
TeNHU Npobmu oT 1 kg u npensyncnssaHe
3a nsow, oT 1 da Bb3 OCHOBa Ha
CbAbPXKAHNETO Ha CyX0 BELLECTBO.

2. boTaHnyeckn cbCTas U MPOMEHHU
B TpeBocTosi (B %) — onpegeneHn ca
TErNOBHO Ype3 aHa/IN3 Ha TPEBHU Npoodu,
B3€TWN HENnocpeacTBEHO npean Kocutbara,
YCTAHOBEHO € MNPOLEHTHOTO y4yacTue Ha
OCHOBHUTE 60OTaHMYeCcKn rpynu (KUTHU ©
6060BU TpeBK), HA pa3HOTpeBuTe (06LWO),

MATERIAL AND METHODS

The experiment was conducted
during the period 2011-2013 on natural
grassland - scented grass meadow
(Chrysopogon gryllus type) by the
blocking method in 4 replications with an
area of 5 m? plot.

The following variants were studied
for three years: 1. Non-treated by foliar
fertilizer (Control); 2.Foliar treatment by
‘Biostim’ 100 ml/da; 3.Foliar treatment by
‘Biostim’ 200 ml/da; 4.Foliar treatment by
‘Biostim’ 300 ml/da; 5. Foliar treatment by
‘Biostim’ 400 ml/da.

The foliar treatment with organic
fertilizer was applied once a year, as the
working solution was introduced with a
backpack sprayer during the active
vegetation of grasses.

The reaction, salt concentration and
composition of 'Biostim’ foliar fertilizer are
as follows: Reaction (pH) -6.8; salt
concentration 20.15; nitrogen (N) - 2.1%;
phosphorus (P) - 1.54%; potassium (K) -
11.2%; (Ca) - 0.15%, magnesium (Mg) -
0.01%, iron (Fe) - 0.024%, zinc (Zn) -
0.037%. Organic content - 2.25, humic
acids - up to 14%, fulvic acids up to 7%.

The harvesting of the experimental
areas is carried out at the beginning of the
flowering of scented grass.

The following indicators
observed in the experiment:

1. Dry matter vyield (kg/da) -
determined by mowing the area of each
harvest plot in different replications with
subsequent drying in the laboratory
conditions at 105 ° C of plant samples of 1
kg and recalculation for an area of 1 da on
the basis of dry matter substance content.

are

2. Botanical composition and
changes in grassland (in %) — determined
by weight analysis of grass samples taken
just prior to mowing, percentage share of
the main botanical groups (cereals and
legumes) is determined, of motley
grasses (total), the participation of
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KaKTO M y4yacTMeTO Ha OTAESHUTe BUAOBE
npes roguHuTe.

Cratuctmnyeckatra ob6paboTka Ha
JaHHWTe 3a obuB e M3BbpLUBaHa uYpes
ancnepcuoHeH aHanma (JingaHcku, 1988)

PE3YJITATN N OBCbXXAAHE

MonyyeHnte fobuBM Ha cyxa maca
Nno roAvHU 1 CpefHo 3a ONUTHWUS nepuoj
ca oTpaseHn B Tabnuua 1

Mpe3 nbpBata onNuMTHa roguHa
JINCTHOTO TOpeHe ¢ BMoCcTUM Npu BCUYKK
[031M Ha TopeHe OT Bap.2 Jo Bap.5 He
OKa3Ba CbLUECTBEHO B/IMSHME BLPXY AO-
6uBa Ha cyxa Maca, kato ToBa BEpPOSITHO
Ce Ab/DKM Ha cneuudguyHOoTO B3anMogaeli-
CTBME NINCTEH TOP — TUM Ha TPEBOCTOSA —
KAMMaTu4Hu ycnosus. MNpes3 T1a3mu roguHa
[O6GMBBT OT Cyxa Maca e Hai-BUCOK Mpu
KOHTPO/IHMSA HEeTopeH BapuaHT Bap.l -
584.3 kg/da. Mpn npoy4BaHUTE BapnaHTu
Ha TOpeHe nMonyyeHaTa cyxa Maca
Bapvpa B rpaHuymTte ot 568.8 kg/da go
583.3 kg/da (BapuaHTn 2, 3, 4 n 5).

EcekTbT OT /INCTHOTO TOpEeHe e
3HAUUTE/THO MO-BUCOK Mpe3 BTOopaTa
rogvHa. lMpu cyxata maca Hali-BUCOK e
[o6MBBLT, nonydeH npu BapuaHT 4 (300
ml/da) 492.4 kg/da, kaTto npeBuLLEHNETO
CNpsAMO HeTopeHus BapuaHt e 122.9%.
Ha BTOpO MSACTO MO TO3M Mokasaten ce
Hapexga BapuaHT 3 (200 ml/da), kbaeTo
pobnBa Ha cyxa Maca pgoctura 428.2
kg/da. MpeBuLLIEHMETO CNPSAMO KOHTpONa-
Ta e 93.9%. BapmnaHtm 2 n 5 cbwo ce
oTNMyaBaT C MO-BMCOK [OOMB Ha cyxa
Maca CrnpsIMO HETOPEHMS BapuaHT, peruc-
TPUPaAHOTO YBE/INYEHME € B FpaHnLuTe OT
69% n0 92,3% (Tabnuua 1).

Mpe3 TpeTa oOnMMTHa roguHa
[o6MBMTE Ha Ccyxa Maca OT TOpeHuTe
BapuaHTu ca B rpaHuymte 307.1 go 487.3
kg/da, kaTo HagBuLIEHWETO Bapupa OT
27.4% npwu Bap. 3, (200 ml/da) go 102.1%
npu Bap 4 (300 ml/da) B noBeye cnpsiMo
HeTopeHaTa KOHTpoa.

CpefHO 3a TpuroguwieH nepuopg,
Hali-BMCOK edekT OT JINCTHOTO TOpEHe
BbpXy JobuBa Ha cyxa Maca oOT
npoyyYBaHUss TWM TPEBOCTON ce nocTura

individual species over the years as well.

The statistical processing of the
yield data was performed by dispersion
analysis (Lidanski, 1988)

RESULTS AND DISCUSSION

The yields of dry matter per years
and average for the trial period are shown
in Table 1

In the first experimental year, foliar
fertilization with 'Biostim’ at all doses
fertilizers from variant 2 to variant 5 did
not have a significant effect on dry matter
production, probably due to the specific
interaction among foliar fertilizer - type of
grassland - climate conditions That year,
the highest dry matter yield is in the
control variant without fertilization - variant
1 - 584.3 kg/da. In all the variants of
fertilization that are studied, the dry matter
ranges from 568.8 kg/da to 583.3 kg/da
(Variants 2, 3, 4 and 5).

The effect of leaf fertilization is
significantly higher in the second year. For
dry matter, the highest yield is obtained in
variant 4 (300 ml/da) - 492.4 kg/da, as the
excess in comparison with the non-treated
variant is 122.9%. Variant 3 (200 ml/da)
takes the second place according to that
indicator, where the dry matter reached
428.2 kg/da. The excess over the control
is 93.9%. Variants 2 and 5 also have a
higher dry matter yield than the non-
treated variant, the registered increase
ranging from 69% to 92.3% (Table 1).

In the third experimental year, the
dry matter yields of the fertilized variants
are in the range of 307.1 to 487.3 kg/da,
with the excess ranging from 27.4% for
variant 3, (200 mi/da) to 102.1% for
variant 4 (300 ml/da) in excess compared
to the non-treated control.

On average over a three-year
period, the highest effect of leaf
fertilization on dry matter vyield from
studied grassland is achieved with
'‘Biostim’ treatment at a dose of 300 ml/da,
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npu TpetupaHe ¢ buoctum B gosa 300
ml/da, kbOeTo cpegHo 3a nepuoaa
[Oo6MBBLT Ha cyxa maca e 499.5 kg/da u
npeeb3xoxga Cc 43.2% HeTopeHuAT
BapuaHT. C pokasaHu MNONOXUTENHN
pasivknM CnpsMoO KOHTPOJTHUS BapuaHT e U
TpeTnpaHeTo ¢ buoctm npu BapmaHT 5 B
po3sa ot 400 ml/da. CpegHo 3a nepuoga
[o6MBBLT OT TO3M BapmaHT e 453.9 kg/da,
Koeto e ¢ 30.1% noseye ot Bap.1 (K). Mo
cnab e ehekTbT BbPXY NPOAYKTMBHOCTTA

Ha cyxa Maca npu TpeTupaHe Ha
TPeBoCcTos ¢ BMOCTUM B MO-HUCKU [103M.
CpegHo 3a nepuofia NPEBULLEHUETO

CMpsAMO HeTopeHaTa KOHTpofa npu Tesun
BapuaHTu Bapupa B rpaHuymte ot 21.0%
3a Bap. 3 (TopeHe B go3a 200 ml/da) go
23.2% Bap. 2 (TopeHe B 003al00 ml/da).

where the average dry matter yield was
499.5 kg/da as it exceeds the non-treated
variant by 43.2 %. With proven positive
differences from the control variant, The
treatment with 'Biostim’ in variant 5 at a
dose of 400 ml/da has also proven
positive differences compared to the
control variant. On average, the yield of
this variant is 453.9 kg/da, which is 30.1%
more than variant 1 (K). The effect on dry
matter productivity is less pronounced in
the treatment with ’'Biostim’ at lower
doses. On average, over the period, the
excess in comparison with the nontreated
control for these variants ranges from
21.0% for var. 3 (fertilizing at a dose of
200 ml/da) to 23.2% var. 2 (fertilization at
a dose of 100 ml/da)

Tabnuua 1. Jo6uB Ha cyxa Maca B Kg/da no roavHu v cpefiHO 3a TpuroaulleH
nepuog (2011-2013), oT ectecTBeH TpeBocToi Tun Chrysopogon gryllus npwm

JINCTHO TOpEeHe C Buoctum

Table 1. Dry matter yield in kg/da by year and average over a three-year period
(2011-2013), of grassland with Chrysopogon gryllus with foliar treatment by

‘Biostim’
BapuaHTtu 2011 2012 2013 CpegHo/Average 2011-2013
Variants kg/dal % JokasaHocT|kg/dal % \dokasaHocTkg/dal % [lokasaHocTkg/da] % % | [lokasaHoCT
cnpsimo K| Provability cnpsmo K| Provability cnpsmo K| Provability cnpsimo K| Provability
% % % %
compared compared compared compared
toC toC toC toC

L Hetpetupano-K ooy o 1000 - 209 1000 - [241.1 1000 - [3488 1000 -
nontreated-control
2. buoctum/Biostimigg of 979 . 3733 16000 -  [3469 1439  + 4296 1232  +
(100 ml/da)
3. Buoctum/Biostimigay o g7 . lpgol 1939+ 071 1274 - 21 1210 -
(200 ml/da)
4. BriocTvm/Biostimgq; 99.8 - 492.4 2229  ++ 4873 2021 +++ 4995 1432  ++
(300 ml/da)
5. BriocTum/Biostimg; 8.8 - 4248 1923  +  [359.6 149.1  ++ 4539  130.1 +
(400 ml/da)
GD 5% 181.5 31.0 168.2) 76.0 78.9 32.7 79.9 22.9
GD 1% 254.7 43.6 236.1  106.6 110.7 46.0 112.1] 32.2)
GD 0.1% 350.6 61.5 333.4 1505 156.3 64.9 158.3 45.4

BoTtaHu4yeH cbCTaB Ha TPEBOCTOA

Mpu NuUcTHOTO TOpeHe c Buoctum
Ha cajvHoBaTa /MBaja PasHOTPeBUTE
yyacTteaT cpefHo ¢ 51,89 % (Purypa 1).
Te ca Haii-masnko npes nbpsBaTa roguHa u
ot 48,18 % HapacTtBart Ha 55,26 % npes
TpeTtata roguvHa. Ha BTOpO MACTO ce
HapexgaT  MHOTOrOAMLLIHUTE  KUTHM
BMAOBe, KOUTO 3aemar cpefHo 40,25 %.
Mpwv TAX ce Habaasa NPOTUBOMNOIOXKHA
TeHAEeHUMA Ha HaMasiAaBaHe OT MmbpBaTa

Botanical composition of grassland

In the foliar fertilization with
'‘Biostim’ on the scented grass meadow,
the average motley grasses participation
is 51.89% (Figure 1). Their share was
48.18% in the first year as they increased
to 55.26% in the third year. The annual
grass species comes at the second
place, as they take 40.25% on average.
Their tendency is to decrease from the
first to the third year. Their lowest
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KbM TpeTata roguHa. Hali-Hucko e
y4yacTMeTo UM npe3 BTopaTa roavHa,
CboTBETHO 32,18 %.

BoboBuTe TpeBM MMaT OTHOCUTE-
neH pan 559 %. TaAxHOTO Yy4yacTue
Bapupa ot 2,37% a0 8,60 % u umar Haii-
MasTbK A1 Npe3 TpetaTta rogvHa, a Ham-
rossm npes propaTta.

Haii-ronsimo e AsnoBOTO y4yacTue
Ha pa3HOTPEBHUTE BUAOBE B YETBLPTU U
netn BapuaHTt (Purypa 1). [poTuBo-
MOJIOXHO Ha TAX XWTHWUTE TPEBM ca Haii-
Masiko npu TpetupaHe ¢ bruoctum B go3sa
300 ml/da (Bap.4), a Hai-MHOro BbLB
BTOPW BapuaHT Korato ce Topu B gosa oT
100 mi/da. Bo6oBuTe TpeBW ca HaWi-
Ma/sIkKo B HeTopeHaTta koHTpona (Bap.l),
KakTo 1 npu Hali-Huckata fo3a Ha TopeHe
or 100 ml/da (Bap.2), yyacTmeto um
HapacTBa KbM TPETU 40 NEeTV BapuaHT.

participation share is found in the second
year, 32.18% respectively.

Legumes have a relative share of
5.59%. Their participation ranges from
2.37% to 8.60% and they have the
smallest share in the third year and the
largest in the second.

Motley grasses take the largest
share participation in the fourth and fifth
variants (Figure 1). In contrast, the least
participation of grasses is found in the
treatment with 'Biostim’ at a dose of 300
ml/da (var. 4), and the highest
participation rate is found in the second
variant at a dose of 100 ml/da. The
shortest participation rate of legumes is
found in the non-treated control (var.l1),
and also at the shortest dose of fertilizing
with 100 ml/da (var. 2) as their participation
increases in the third to the fifth variant.

/
/ PasHoTpesn

A
/ bobosn
it

/B'HNTHH

B HurHi B bobosu W PasHoTpesu

grasses  legumes motley
dur. 1. boTaHM4YeH CbCTaB Ha eCcTecTBeH TpeBOCTOl oT Tuna Chrysopogon
Gryllus B TerfI0BeH NPOLEHT N0 rpynu, cpegHo 3a nepuoga 2011-2013r.
Fig. 1 Botanical composition of natural grassland of Chrysopogon Gryllus type
in weight percentage by groups, average for the period 2011-2013
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Moa BNUSAHME Ha NIMCTHOTO TOpPEHe
¢ buoctnm, HacTbnNBaT BUOUMMK U3MEHE-
HUA M Mexay BuaoBeTe B OTAesHUTe
6uonornyHn rpynu (Tabnuua 2). lMpe3s
nbpeara rogvHa AOoMuHMpaL, Bug OT
rpynata Ha XuTHWTE e cajuHara.
YuactneTo U B TPEBOCTOSA OT HETOPEHNUAT
BapuaHT Bap.l (KOHTPONa) KbM TOpPEHUTE
BapvaHTu (BapuaHtn 2,3,4 n 5 ), Bapupa
or 357%, 28%, 7,1% po 20,5%.
MpucbcTBUMETO Ha oOBYaTa BnacaTka e
CUMHO Kr3pa3eHo npu BapuaHtT 6e3
TopeHe (Bap.l), cboTBETHO 17.9% ” no
cnabo n3paseHo B TOpPeHUTe BapuaHTu oT
2,5% po 5,1% (Bap. 3 n 5). MNpn Haii
Huckata fo3a Ha TopeHe oT 100 ml/da
(Bap.2), yuyacTmeto Ha O0OOWKHOBEHaTa
nonesvuya ce yBennyaBa A0 (24.8%).
BHacsHeTO Ha buoctum B go3a 200 ml/da
(Bap.3) noBuwaBa yyacTMeTo Ha 6enus-
Mata o 44.8% n Hamansasa AenbT Ha
cagmnHaTa go 10%. No BucokaTa gosa Ha
TopeHe oT 300 ml/da (Bap.4), noBuLaBa
JenbT Ha pasHoTpesuTe A0 56.6%, kaTo
OT XUTHWUTE BUAOBE npeobrajaBaliy ca
yepBeHara Bnacartka - 14.2%, cagnHara -
7.1%, n obukHoBeHaTa nosnesuua 1.8%.
TpeTupaHeTo Ha TpeBocTos B fo3a 400
ml/da (Bap.5) HamansiBa pfgenbT Ha
caguHata o — 20.5% cnpamo BapuaHTa
6e3 TopeHe (KOHTpona). YBenunyaBa ce
BWAOBOTO pasHoobpa3ve OT pgpyrute
XWUTHW pacTeHusl, Kato OO6uKHOBeHaTa
nonesuya poctura po 5.1%, osyara
Bnacatka 5.2%, wmwupusnuekata 2.5%,
pavirpac 3.7% un gp. OT 6060BUTE TPEBK
B TPEBOCTOS AOMUHUpaxa WHKapHaTHaTa
JeTenivHa c yyacTue CbOTBEeTHO — 8.9% u
3Be3gena — 4.3% (Bap.4). MNpu TopeHe B
posa 400 ml/da (Bap.5), pAsnoBOTO
yyactne Ha 6060BMTE BMAOBE € cnej-
HOTO: 65na geTenuHa 4.2%, MHKapHaTHa
petenvHa 1.0%, 3se3gen 1.5%.

Under the influence of foliar
fertilization with 'Biostim’, visible changes
also occur between the species in the
different biological groups (Table 2). In
the first year, the dominant species in the
group of grass species is the scented
grass. Its participation in the grassland
from the non-treated variant var. 1
(control) in comparison with the fertilized
variants (variants 2, 3, 4 and 5), varies
from 35.7%, 28%, 7.1% to 20.5%. The
presence of sheep fescue is strongly
expressed in the wvariant without
fertilization (var. 1), respectively 17.9%
and less in the fertilizer variants from
25% to 51% (var. 3 and 5). The
participation of common bent increases at
the lowest dose of fertilizer of 100 ml/da
(var.2) up to (24.8%). The introduction of
'‘Biostim’ at a dose of 200 ml / d (var. 3)
increases the participation of bluestem up
to 44.8% and decreases the share of
scented grass to 10%. The higher
fertilization rate of 300 ml/da (lime 4)
increases the share of motley grasses up
to 56.6%, as the grass species
predominate with red fescue - 14.2%,
scented grass - 7.1%, and the common
bent 1.8%. The treatment of grassland at
a dose of 400 ml/da (lime 5) reduces the
share of scented grass up to - 20.5% in
compariosn with the nonfertilized variant
(control). The species diversity of other
grasses increases, as the common bent
reaching up to 5.1%, sheep fescue 5.2%,
vernal grass 2.5%, ryegrass 3.7%, etc.
From the legume species in the
grassland dominate crimson clover with a
share respectively - 8.9% and sweet
clover - 4.3% (var. 4). At fertilization at a
dose of 400 mil/da (var. 5), the share
participation of legume species is as
follows: white clover 4.2%, crimson clover
1.0%, sweet clover 1.5%.
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Tabnuua 2. boTaHM4YeH CbCTaB Ha ecTeCTBeH TpeBOCTOW oT Tuna Chrysopogon
Gryllus B TersioBeH NpPOLEHT Mo BUAOBE N roanHuU 3a neprnoga 2011-2013r.

Table 2. Botanical composition of natural grassland of Chrysopogon Gryllus
type in weight percentage by species and years for the period 2011-2013

BapuaHTtu Bupos cbCcTas 2011 2012 2013
Variants Species composition
Anthoxantum odoratum 1,8 1,1 -
Agrostis capilaris - 19,2 14
Chrysopogon gryllus 35,7 30,2 4,3
1.Kontpona/Control  ["Bothriochloa ichaemum - - 36,0
Festuca ovina 17,9 2,7 -
Agrostis alba - - 0,6
Medicago sativa - 2,7 -
Weeds participate 44,6 44,1 57,7
Chrysopogon gryllus 28,0 30,2 0,6
o Festuca ovina - 2,7 -
2.BrocTum/Biostim Bothriochloa ichaemum - - 53,9
(100 mi/da) Lolium multiflorum 3,7 - -
Anthoxantum odoratum - 11 -
Medicago sativa - 2,7 -
Agrostis capilaris 24,8 19,2 0,6
Weeds participate 43,5 44,1 44,9
Chrysopogon gryllus 10,0 25,6 0,7
Bothriochloa ichaemum 44,8 2,6 45,6
3.Buoctum/Biostim Trifolium pratense 3,0 12,8 1,6
(200ml/da) Anthoxantum odoratum 25 - -
Festuca ovina 2,5 2,6 -
Trifolium repens - 2,6 -
Vicia sativa - 2,6 -
Weeds participate 37,2 51,2 52,1
Chrysopogon gryllus 7,1 23,3 2,9
Agrostis capilaris 1,8 - -
Bothriochloa ichaemum - - 21,4
Festuca rubra 14,2 - -
Festuca ovina - 2,3 -
Lathyrus pratensis - 11,6 -
s rocrmuiosin | Do denerae > : :
(300ml/da) = *
Trifolium incarnatum 8,9 - -
Trifolium campestre 4,3 - -
Vicia sativa - 2,3 -
Trifolium pratense - 4,7 4,3
Weeds participate 56,6 55,8 714
Chrysopogon gryllus 20,5 19,6 1,6
Agrostis capilaris 51 - -
Bothriochloa ichaemum - - 47,0
Lolium multiflorum 2,6 - -
Anthoxantum odoratum 1,0 - -
_ Festuca ovina 51 1,8 -
(5438257 d”;;'/B'OSt'm Lathyrus pratensis - 1,8 -
Trifolium incarnatum 1,0 - -
Trifolium repens 4,2 3,6 0,6
Trifolium campestre 1,5 - -
Vicia sativa - 3,6 0,6
Trifolium pratense - 3,6 -
[an Ha nnesenute/Weeds 59,0 66,0 50,2
participate
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Mpe3 BTOpa onuWTHa roguHa ce
BWXAa, Ye Hapel C YBe/IMYEHWETO Ha
XUTHUTE BUAOBE B 4acT OT BapuaHTuTe
HapacTBa ¥ Yy4yaCTUTETO Ha Mofie3HuTe
6060BM pacTeHusa (Tabnuua 2). Mpu
HeTpeTuMpaHaTa (KOHTpona) npeobnaga-
Bawm Buaose 6Osxa caguHata (20.7%),
oBuyaTa Bnacatka (6.9%) u 06UKHOBEHA
nonesuya (6.9%). OT 6060BMTE TPEBM
paBHO NPOLEHTHO yyacTue nmaxa uii n
3Be3gen (3.4%). MMpu TpeTupaHe Ha
TpeBocToA B pfo3a 100ml/da (Bap.2)
OOMUHMpALLM BUAOBE OT XUTHUTE TPeBwu
ca caguHata c ydyactme ot 30.2% wn
obukHoBeHaTa nonesuua (19.2%). Mpu
BTOpaTa f03a Ha TpeTupaHe (Bap.3),
cagmHata 6elle C Hai-BMCOK MPOLEHT Ha
yyactme — 25.6%, o6MKHOBEeHaTa NosieBu-
ua c 2.6% un oyarta Bnacatka — 2.6%. Ot
6060BMTE TpPEBW MpK TOPEHe BbLB A03a
200ml/da (Bap.3) HapacTBa [AenbT Ha
yepBeHata getenvHa o — 12.8%. Tllo
cnabo e NpucbCTBMETO Ha nin 1 6sna
jetenvHa o — 2.6%. TopeHeTo B fo3a
300ml/da (Bap.4) noBulaBa yyacTueTo
Ha caguHaTta cnpsMo nbpsBarta roguHa ot
7.1% po 23.3% npes BTopaTa roguHa, a
Hes3HauuTenHo e nNpPUCHLCTBMETO Ha
oByarta Bnacatka — 2.3%. OT 6060BUTE
TPEBW CEKMPUETO N yepBeHarta feTennHa
ca C BWCOKO TNPOLEHTHO y4yacTue
CbOTBETHO — 11.6% 1 4.7%. Mpu Hai
BMCOKaTa fo3a Ha TopeHe 400 ml/da
(Bap.5) OT XuUTHUTEe TpeBWM caguHata
felle C Hail-BUCOK MPOLEHT Ha yyacTtne —
19.6%. [lpucbCTBMETO Ha oOBYyaTa Bna-
caTka ce csexga o — 1.8%. OT 60608BuU-
Te TpeBW CbC paBHU [ANOBE y4yacTBar:
6anata netennHa3.6%, yepBeHa aetenu-
Ha 3.6%, it — 3.6%. ToBa € 1 BapuaHTbT
KOTO yBenuMyaBa B Hai-rosisiMa CTeneH
y4yacTneTo Ha pasHoTpeBuUTe 40 — 66%.

Mpe3 TpeTtaTa roguHa nop BAUS-
HME Ha JIMCTHOTO TOpPEHe U3MEeHeHusTa
npu BUOOBETE B TPEBHUS CbCTaB ca
3HaunTesiHn. OcCHOBHO npeobnagasat
MHOTOroAMLLHNTE XXUTHU BUOBE U pa3Ho-
TpeBuUTe, a AS/10BOTO yyacTne Ha 6060-
BUTE BWAOBE 3HAYNTE/IHO HamansABa

In the second experimental year it
is seen that along with the increase of
grass species in part of the variants the
share of the useful legumes also grows
(Table 2). In the nontreated variant
(control), predominant species are
scented grass (20.7%), sheep fescue
(6.9%) and common bent (6.9%). Vetch
and sweet clover have an equal
participation in legumes (3.4%). When
treating the grassland at a dose of 100ml
/ da (var. 2), the dominant species of
grasses are scented grass with a share of
30.2% and the common bent (19.2%). At
the second treatment dose (var. 3), the
scented grass had the highest
percentage of participation - 25.6%, the
common bent with 2.6% and the sheep
fescue - 2.6%. From legumes at a
fertilization dose of 200ml/da (var. 3), the
share of red clover increased to - 12.8%.
The presence of vetch and white clover is
less - 2.6%. The fertilization at a dose of
300ml/da (var. 4) increases the
participation of the satin compared to the
first year from 7.1% to 23.3% in the
second year, and the presence of the
sheep fescue is insignificant - 2.3%.
Legume grasses, such as vetchlings and
red clover have a high percentage share
of 11.6% and 4.7%, respectively. The
scented grass had the highest
percentage of participation - 19.6% of all
grasses at the highest fertilization rate of
400 ml/da (var. 5). The presence of
sheep fescue come down to - 1.8%. The
following legume grasses take equal
participation shares: white clover 3.6%,
red clover 3.6%, vetch - 3.6%. This is
also the variant that increase the
participation of motley grasses to the
greatest extent - 66%.

The changes in grass species are
significant in the third year under the
influence of foliar fertilization. Perennial
grass species and motley grasses
predominate, while the share participation
of legume species significantly decreases
(Table 2). The bluestem, from the group
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(Tabnuua 2). B TpeBOCTOAT OT XUTHUTE
TpaiiHo ce yTBbpXAaBa 6enmamarta. MNpu
n3nuTaHuTe 03N Ha TopeHe (BapuaHTu
2, 3, 41 5), y4acTMeTo UM e B rpaHuymTe
oT 53.9%-45.6%-21,4% po 47%. Jomu-
HMpallarta nosuumsa Ha caguHata otnaja,
KaTo MpUCBHCTBMETO UM B TOpEeHuUTe
BapuaHTu Bapupa ot 0,6 po 2.9%
(BapuaHTV 2, 3, 4 n 5).

MpeactaButenute o1 6o6oBute
pacteHuss ca C HWCKO Yy4acTne B
TpeBocTos. [oOMUWHMpall Bug OT Tasu
rpyna e yepseHaTta feTennHa C yyactue
0o - 4.3% (Bap.4). C He3HauuTeneH asan
OT OocTaHa/IMTe 6060BM pacTeHus belue
YCTAHOBEHO MPUCHLCTBMETO HA BUAOBETE:
douin, 6sna getenvnHa npu BapuaHTuTe Ha
TopeHe (BapuaHTh 3 1 5).

N3BOAN

TopeHeTo C oOpraHU4yHUA JIUCTEH
Top Broctum e edhekTMBHO MeponpusTue
3a MNOBBbPXHOCTHO nojobpsiBaHe  Ha
cajlMHOBUTE TPEBOCTOM B palioHa Ha
CpegHa Crapa nnaHuHa. Te pearunpart
NOSIOKUTENIHO Ha JIMCTHOTO TOpeHe ¢
opraHu4yeH Top, KaTto cpefHo 3a nepuoga
[obusuTe ce yBenuyasat oT 43.24% npu
NNCTHO TopeHe ¢ buoctum B fAo03a
300ml/da go 30.14% B posa 400mli/da.
Mo-HUCKNTEe A03M OKasBaT no-cnab edekT
BbpXy A06MBa Ha cyxa Maca.

OpraHV4HOTO SIMCTHO TOPEHE YBENU-
yaBa [OenbT Ha MHOrOrOAULIHUTE XUTHU
TPEBU M Pa3HOTPEBHWUTE BUAOBE U HaMasIsl-
Ba AeNbT Ha 6060BUAT KOMNOHEHT. To BOAU
[0 CbLIeCTBEHW U3MEHeHWs BbB BUAOBUSA
CbCTaB Ha TPEBOCTOSA, KaTo eandmKaTopbT
Chrysopogon Gryllus L. oTcTbnea AOMUHK-
pawara cu nosvumMsa Ha Bothriochloa
ichaemum (L.) Keng. [lloBuwaBa ce u
BMAOBOTO  pasHoobpasve C  TUMWUYHK
npeacTaBUTENIN OT MHOTOFOAULLHUTE XUTHN
TpeBn Kato Agrostis capilaris L., Festuca
rubra L., Festuca ovina L. u Ha 6o6oBuUTE
TakuBa kato Trifolium pratense L., Lathyrus
pratensis L., Trifolium campestre Sherb u
ap.

of grasses, is firmly established in the
grassland of the group of grasses. Their
participation, in the tested fertilization
doses (var. 2, 3, 4 and 5), ranges from
53.9% -45.6% -21.4% to 47%. The
dominant position of scented grass
declines, as their presence in fertilized
variants ranging from 0.6 to 2.9%
(variants 2, 3, 4 and 5).

Legume representatives have a
low participation share in the grassland. A
dominant species of this group is the red
clover with participation up to - 4.3% (var.
4). The presence of species, such as
vetch, white clover was found in the
fertilization variants (variants 3 and 5)
with an insignificant share of the other
legume plants.

CONCLUSIONS

Fertilizing with the organic leaf
fertilizer 'Biostim’ is an effective event for
the surface improvement of scented grass
grasslands in the region of Central Balkan
Mountain. They respond positively to foliar
fertilization with organic fertilizer, with
average yields increasing from 43.24%
during foliar fertilization with 'Biostim’ at a
dose of 300ml/da to 30.14% at a dose of
400ml/da. Lower doses have a lesser
effect on dry matter production.

Organic foliar fertilization increases
the share of perennial grasses and motley
grasses and reduces the share of the
legume component. It leads to substantial
changes in the species composition of
grassland, as the edificator Chrysopogon
Gryllus L. yields its dominant position to
Bothriochloa ichaemum (L.) Keng. Types
of perennial grass species, such as
Agrostis capilaris L., Festuca rubra L.,
Festuca ovina L. and legumes, such as
Trifolium pratense L., Lathyrus pratensis
L., Trifolium campestre Sherb, and others
are also increasing.
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PE3IOME

Mpu oTrnexgaHeTo Ha KynTypu c BU-
COK MpOAYKTUBEH MoTeHumasn, ¢ yTBbpXAia-
BaHe KoHuenuuuTe 3a 6MOI0rMYHO NpPoun3-
BOACTBO W YCTOWYMBO pasBuUTUE, B CbBpe-
MEHHOTO 3emMefenne ce HabnwgaBa Henpe-
KbCHATO HapacTBall, MHTepec 3a 3aMsaHa Ha
KOHBEHUMOHA/IHUTE TEXHOMOMMK, BK/OYBA-
LM CUHTETWYHM TOPOBE U npenapatu, C
€eCTeCTBEHW anTepHaTuBK.

HacTosweTo nscneasaHe npeacrass
pesyntatM OTHOCHO ediekTa OT JIMCTHOTO
TpeTupaHe c HOBM npenaparu-
duToCTUMYNaTopn, BBPXY OUOMETPUYHU
nokasartesnu, gobvsa Ha cemMeHa W Kayec-
TBOTO Ha npoaykumsaTa, npu 2 xubpuia
nponeTHa macnofgaliHa panuua. B noncku
onnTU NO 6/10KOB METOA, NP 4 NOBTOPEHUS
Ha BapuvaHT, € u3nutaH edeKTbT OT JIUCT-
HOTO TpeTupaHe ¢ 4 npenapara, pa3pabo-
TeHu B JlabopaTopus ,BMOMOTMYHO aKTUBHM
BelllecTBa 3a pacTeHMeBbLACTBOTO® npwu
WHCTUTYT NO KpMOBUOMOTNA U XPaHUTESTHN

SUMMARY

Under conditions of modern
agriculture, promoting the concept of
organic  production and sustainable
development, there is a keen interest in
replacing  synthetic  fertilizers  and
pesticides with natural alternatives in
technologies of high yielding cultivars.

The current study presents results
about the effects of foliar treatment with
new preparations-phytostimulators on
biometric features, seed vyield and
production quality of two spring oilseed
rape  cultivars. Four  preparations
developed on the basis of humic extracts
and stimulators of natural origin in the
Laboratory "Biologically active substances
for plant growing", Institute of Cryobiology
and Food Technologies-Sofia, have been
tested in 4 replications using randomly
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TexHonorun-Codhusi, Ha ocHoBaTa Ha Xymyc-
HW eKCTpaKkTu MU CTUMYyNaTopu C HaTypasieH
npousxod. OnuTUTE ca NPOBEAEHUN B eKCrne-
pumeHTanHaTta 6a3a Ha W3C ,06pasuoB
yndgonink® - Pyce B npoAab/mkeHne Ha 3
CTONAaHCKW rOAMHN. YCTaHOBEHO e, Yye ABaTta
Hail-ethekT1BHM Npenaparta, B NPUIOXeHNUTe
KOHUEHTpaumMn 1 [03un, 4ype3 CTUMynupaHe
pactexa W pa3BUTUETO MpPU MNPOYYBHUTE
Xnbpugn nponeTHa macnofaliiHa panuua,
JonpvHacAT 3a nosuwasaHe fobusBa Ha
cemeHa cpegHo ¢ 20/ 23% (cv Pacha) n 28/
17 % (cv Jura), KakTo M Ha OGUONOTMYHUSA
[06UB Ha MPOTEUHU U MA3HUHWN.

KntouoBu aymn: nponetHa
mMacnogariHa panuua, npenapartu-
dutocTmynaTopu, [o6mB cemeHa, [06UB
Ha Mas3HVHWU 1 NPOTENHU

YBO/,

Panuuata e oOcHOBHa MacnogaliHa
Kyntypa B noseye ot 32 ctpaHu. B cseto-
BeH mMawab ynotpebara Ha pannyHoO Maco
cbeTaBnsasa 40-50% ot 06woTo notpebne-
HWe Ha pacTuTenHW macna, npenvyliecTse-
HO 3a HYXAWTEe Ha XpaHUTesSIHO-BKycoBara
NHAYCTPUS.

Panuuata e Kkyntypa, xapakrepusu-
pawa ce ¢ HUcka e(peKTMBHOCT Ha YCBOsiBa-
He Ha asorta. EkcnepumeHTasiHM npoyysa-
HUS  yCTaHOBABAT MOJIOXUTESIHA Bpb3Ka
MexX[y YCBOsiBaHeTO Ha a3oTa U obesneuve-
HOCTTa C eCeHUMasIHu Makpo- U MUKpoese-
MeHTU. IHoBaTMBEH NOAX0L 3a yBennyasa-
He npoaykumsata Ha 6uomaca u [obuBa
CeMeHa e /IMCTHOTO TpeTMpaHe C MUHepan-
HW HYTPUEHTU U BUOCTUMYIaHTW. MNpes no-
cnefHUTe roAvHU ce Habnwgasa TeHOEH-
LUMATa Ha No-BUCOK MHTEpPeC KbM NposieTHa-
Ta mMacnogfanHa panuua. B cpaBHeHue CbC
3UMHUTE COPTOBE, e4HO OT CbluecTBeHuTe
npegumcTBa nNpy oTrexgaHe Ha nposieTHa
panuua e cHuwXasBaHeTO Ha NpPou3BOACTBE-
HUTe pasxogu, BcreacTBMe Mo-Huckata
noTpebHOCT OT a30T, CbyeTaHa C BUCOK
[o6uB Ha panuyHo macno (Ekbom, 2010).

LlenTa Ha HacToslLeTo npoyysaHe e
[a ce ycTaHOBU echekTa OT /IMCTHOTO TPeTu-
paHe C HOBW KOMIMJIEKCHU Mpenapatn Ha
opraHuyHa OCHOBA, BbPXY NPOAYKTUBHOCTTA
Ha [dBa Xxubpuaa nposieTHa MacnoganHa
panuua (Brassica napus L. ssp oleifera annua
Metzg.).

assessed block design. A field trial was
conducted for 3 consecutive years at the
experimental field of the Institute of
Agriculture and Seed Studies “Obraztsov
Chiflik”, Rousse. It has been found that
the two most effective formulations,
applied at the tested concentrations and
doses by stimulating the growth and
development of spring oilseed rape
cultivars, have contributed to an increase
in seed yield by an average of 20/ 23%
(cv Pacha) and 28/ 17% (cv Jura), as well
as the biological yield of proteins and fats.

Key words: spring oilseed rape,
preparations-phytostimulators, seed yield,
fat and protein production

INTRODUCTION

Rape is the main oilseed crop in
more than 32 countries. Globally,
rapeseed oil consumption accounts for
40-50% of the total consumption of
vegetable oils, predominantly for the food
industry.

Rape is a culture characterized by
low nitrogen utilization  efficiency.
Experimental studies establish a positive
relationship between nitrogen uptake and
the availability of essential macro- and
microelements. An innovative approach to
increasing the production of biomass and
yielding seeds is foliar treatment with
mineral nutrients and biostimulants. In
recent years there has been a tendency
for higher interest in the cultivation of
spring oilseed rape. Compared to winter
varieties, one of the significant benefits of
growing rapeseed is the lowering of
production costs due to lower nitrogen
demand combined with high rapeseed oil
yield (Ekbom, 2010).

The aim of the present study is to
determine the effect of foliar treatment
with new complex organic preparations on
the productivity of two hybrids of spring
oilseed rape (Brassica napus L. ssp
oleifera annua Metzg.).
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MATEPWNANT N METOA4WA

M3nnTaHo e BUSAHMETO Ha yeTmpwu
npenapata c duTocTUMYNMpaLLo
hencTeme, paspaboteHn B Jlabopatopus
.BVOMOTMYHO  aKTMBHW  BellecTBa 3a
pacTeHneBbAcTBOTOY, WKXT - Codwms
BbpPXYy MNPOAYKTMBHOCTTA Ha 2 xubpuga
nposieTHa macnogaliHa panuua (cv Jura u
cv Pacha ), oTrnegaHn B ONUTHOTO Mnose
Ha N3C ,06pa3uoB undnuk” - Pyce.

B npogb/mkeHve Ha 3 Bereta-
UMOHHM ce30Ha ca 3a/loKeHW MNOJICKU
onutn, no 6710kOB MeToh, B YeTmpwu
NOBTOPEHUS, C FO/IEMUHA Ha pekonTHarta
napuena 20 m’ ¥ paHAOMM3MPaHO
pasnonaraHe Ha BapuaHTuTe. PanvuaTa e
oTrnexgaHa BbPXy W3NYXEH YepHO3eM,
cnep NpepLecTBEHVK NEHUUa U HOPMU
Ha TopeHe: a3oT — 140 kg ha™, ocpop —
80 kg ha'and kammii — 40 kg ha®, no
CTaHAapTHa 3a Kyntyparta TEXHO/IOTUS.

EkcnepymeHTanHWTe  npenapatu
umat  KOMMJIEKCEH  OpraHo-MUHepasneH
CbCTaB, KakTo cnepsa:

- HL 100 — pa3paboTeH Ha 6aszaTa
Ha yHuMBepcasleH XymateH Top ¢
TbProBCKO HaMMeHoBaHue “Xymycusn’,
gosa - 2500 mi ha™.

- HLN 55 — cbabpxa XyMWHOBWU
KOMMOHEHTU W NPOM3BOAHM Ha (DEHOKCK-
KMCENUHN C ayKCUMHOMNOAOOHO AencTsue,
no3a - 1000 ml ha™.

- H 40 — akTmBHaTa CbCTaBka e
Npou3BOAHO Ha IEHOKCU KUCENUHa C
pacTex-cTuMmynupawo Aeicreve, gosa -
400 ml ha™.

- TH91 — ekcTpakT OT 6GMOXyMYyC,
oborateH ¢ NpUPOLOUAEHTUYEH CTUMY/a-
TOp Ha pacTexa, 4o3a - 3000 ml ha™.

BHacAHeTO Ha npenapatute e
[OBYKpaTHO BbB (hasu po3eTka 1 HayaneH
ubgTEX, NOCPELCTBOM NIMCTHO TpeTupa-
He npu pasxogHa Hopma Ha paboTHWA
pa3teop 250 L ha™.

OT4yeTeHN ca cnepHuUTe nokasaTe-
/I BMCOYMHA Ha pacTeHusiTa, 6poii pas-
KJIOHeHWs1, 6poit 6060Be, 6poil cemeHa B
6o608BeTe, Terno Ha 606oBeTe, TErno Ha
cemeHata B 606oBeTe, OOOMB CceMeHa.

MATERIAL AND METHODS

The influence of 4 experimental
preparations-phytostimulators, developed in
the Laboratory “Biologically active
substances for plant growing” of the Institute
of Cryobiology and Food Technologies -
Sofia, has been tested on the productivity of
two hybrids of spring oilseed rape (cv Jura
and c¢v Pacha), cultivated in the
experimental field of the Institute of
Agriculture and Seed Science "Obraztsov
Chiflik" - Rousse.

In the course of 3 consecutive
growing seasons, field experiments has
been established using randomly assessed
block design, in four replicates per variant,
plot size of 20 m? each. Oilseed rape plants
were cultivated on leached chernozem, after
predecessor wheat and fertilization norms:
nitrogen — 140 kg ha™, phosphorus — 80 kg
ha'and potassium — 40 kg ha™, according to
the standard technology.

Experimental preparations have a
complex organic-mineral composition, as
follows:

HL 100 — developed on the
basis of a universal humate fertilizer
under the trade name "Humusil", dose -
2500 ml ha™.

HLN 55 - contains humic
components and phenoxy  acids
derivatives with auxin-like activity, dose —
1000 ml ha™.

H 40 — the active ingredient is a
phenoxy acid derivative with growth-
stimulating action, a dose of 400 ml ha™.

TH91 - biohumus extract
enriched with naturally identical growth
stimulator, dose - 3000 ml ha™.

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

The following indicators have been
recorded: height of plant, number of
laterals, pods and seeds in pod, weight of
pods, weight of seeds in pod, seed yield.
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Mo cTaHfapTHW MeToAu € onpegeneHo
CbAbPXKAHNETO Ha CYpPOBW MA3HUHU W
npotenHn. Ha 6a3a macarta Ha cemeHarta
N CbAbPXKAHUETO Ha MasHWHU U NPOTEUHU
€ U34YNUC/IEH BMOMOrMYHNAT A06mB. JaHHu-
Te ca oueHeHu nocpegcteom Duncan’s
multiple range test, cTarucTMyecka
nporpama SPSS.

PE3SYNTATUN N OBCBbXOAHE

BrvomeTpunyHUTE f[aHHM Mokassar,
ye npenapatute, NPWIOXKEHN B U3NUTBA-
HUTE 003N U (PEeHONoMYHN cTaamn, oKas-
BaT CTUMY/MpPALLO B/IMSIHWE BBbPXY pa3Bu-
TMeTo Ha panuuata. lpu TpeTupaHuTe
pacTteHuss 6poAT Ha pask/IoHeHuATa ce
yBenuyasa oT 10% po 15%. YcraHoBeHa
€ YyBCTBUTE/IHA peakuusi No OTHOLIeHue
Ha CTPYKTYpHUTE efieMeHTW Ha fobusa
(Tabnumuya 1).

Crude fats and proteins content have
been analyzed according standard
procedures. Based on the seed weight
and the fat and protein content, the
biological yield was calculated. Data were
evaluated by Duncan’s multiple range
test, SPSS statistical package.

RESULTS AND DISCUSSION
Biometric data show that
preparations administered at the tested
doses and phenological stages have a
stimulating effect on the development of
oilseed rape. For treated plants the
number of branches was increased from
10% to 15%. A sensitive reaction has
been identified with regard to the

structural elements of the yield (Table 1).

Ta6nvua 1. EcpekT OoT TpeTMpaHe ¢ XyYMUHOBU NpenapaTy Bbpxy Pa3BUTMETO Ha

nponeTHa MaCI'IO,EI,aI‘/JIHa pannua

Table 1. Effect of treatment with humic preparations on the development of

spring oilseed rape

Bpoii (1 pacteHue)

Terno (1 pacteHue), g

BapvaHTu Number of (plant™) Weight of (plant ™)
Treatments  Bo6oBe 3bpHa B 6060BeTe  Bob6oBe  3bpHa B 6o60BETE
Pods Seeds in pods Pods Seeds in pods
KoHTpona
Control 116.3 21.0 4.87 4.72
g HL100 117.9 21.3 5.20 4.90
= H 40 134.0 21.5 6.20 5.80
& HLN 55 143.0 23.0 6.23 6.28
TH 91 145.5 22.2 7.51 6.99
SE 20.43 1.38 1.98 1.73
KoHTpona
© Control 126.6 21.5 5.28 5.26
<5 HL100 144.8 23.7 6.42 5.47
S H40 149.6 22.3 6.64 6.07
> HLN 55 161.5 22.9 5.98 6.15
TH 91 151.8 21.6 6.58 6.10
SE 34.23 1.83 291 1.83

N=20. Data represent averages over a 3-year period. Preparations were applied at the stages of rosette and
flowering. Doses (L ha™): HL100-2.5; H 40-0.4; HLN 55-1.0; TH 91-3.0.

Mpn pacTteHuata, TpetnpaHn ¢ H

Plants treated with H 40, HLN 55

40, HLN 55 n TH 91, 6posT Ha 6060BeTe | and TH 91, developed more pods by 18%

HapacTBa oT 18% po 28% (cv Pacha) u

to 28% (cv Pacha) and by 15% to 25%
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oT 15% po 25% (cv Jura). Mpwu TpeTupa-
HUTE BapuaHTU TernoTo Ha 6ob6oBeTe
HapacTBa oT 13% po 26% (cv Pacha) u
oT 27% po 54%(cv Jura). TernoTo Ha ce-
MeHaTa B pacTeHVWeTO ce yBesmyasa OT
15% po 16% (cv Pacha) un ot 23% po
48% (cv Jura). He e ycTaHOBEHO BAUS-
HMe BbpXY BUCOYMHATA Ha pacTeHusATa u
6posi Ha ceMeHarTa.

B pesyntar oOT NONOXUTENHUS
edhekT Ha npenapatuTe BbPXY CTPYKTYp-
HUTE eNleMeHTH, PopMUpaLLIM NPOAYKTMB-
HOCTTa, € peam3upaH Mno-BUCOK [06MB
Ha ceMeHa npes TpWUTe CTOMaHCKU rogu-
HW. TlonyyeHUTe pesyntatn uacTpupar
B/IMAHNETO Ha OCHOBHUTE NUMUTMpPALLM
hakTopn BbPXYy Ao6MBa — KAUMATWUYHWU
YCNOBUSA U MUHepasiHaTa 06e3neyvyeHocCT.
Mo OTHOLEHNE Ha CPeAHOLAEHOHOLHUTE
TemnepaTtypu He ca HabnwgaBaHu OTKI0-
HEHMS B CpaBHEHME C M3UCKBaHMATA Ha
KynTypata M MHOTOroguwHusa nepvogd. B
pesyntar OT HeratMBHOTO B/USIHME Ha
rofIIMOTO  KOMIMYECTBO Baslexu npes
nepuoga toHu - toam 2013 r., cbBnagaium
C (pasnTte Ha UbPTEX M HaMBaHe Ha
3bPHOTO, Ca PEKOITUPAHU MO-HUCKM A06U-
BW B CpaBHEHWE C NPeAX0AHNTE FOANHM.

JIncTHOTO TpeTWpaHe C BCUYKK
npenapaTn AonpuHacs 3a 4YyBCTBUTESTHO
nosuwaBaHe Ha p[obusuTe. TAXHOTO
B/IMSAHNE € TMPOSIBEHO Ha-0TYET/IMBO
npe3 rogvHaTa Cc HebnaronpuaTHW Kn-
MaTUYHW YCMOBUS, KOraTo yBE/IMYEHNETO
npesuwasa 50% (Tabnuua 2).

Mpu gBata xmbpmaa, C Hali-BMCOKa
ehekTUBHOCT, Ab/iKalla ce Ha 6UoakTuB-
HUTE cybCTaHUUM B CbCTaBa (XYMUHOBU
KMCENUHN 1 BuocTumynaTopu), ca npena-
patnte HLN 55 n TH 91, paspaboTeHu Ha
6aszaTta Ha ekcTpakTu oT buoxymyc. Mpu
TAXHOTO NpunaraHe e ycTaHOBEHO 3Hauu-
TEeNHO, [OCTOBEPHO HapacTBaHe Ha
[obuBNTE W Npe3 TpuTe CTOMaHCKu
roAviHW, cpefHo ot 17% po 27%.

(cv Jura). In the treated variants the pod
mass increased from 13% to 26% (cv
Pacha) and from 27% to 54% (cv Jura).
The seed weight per plant increased from
15% to 16% (cv Pacha) and from 23% to
48% (cv Jura). Influence on plant height
and number of seeds has not been
established.

As a result of the positive effect of
the preparations on the structural
elements of productivity, a higher seed
yield was achieved during the three
harvest years. The results obtained
illustrate the influence of the main limiting
factors on the yield - climatic conditions
and mineral availability.

Regarding the average daily
temperatures no  deviations  were
observed compared to the cultivar

requirements and the multi-year period.
As a result of the negative impact of the
large amount of rainfall in June-July
2013, coinciding with the stages of
flowering and grain filling, lower yields
were harvested compared to previous
years.

Foliar treatment with all
preparations contributes to a significant
increase in yields. Their impact is most
pronounced during the year with
unfavorable climatic conditions when the
increase exceeds 50% (Table 2).

In both hybrids, with the highest
efficiency due to the bioactive substances
in the composition (humic acids and
biostimulators) are HLN 55 and TH 91
preparations developed on the basis of
biochumus extracts. A  significant,
substantial increase in yield over the
three harvest years, averaging from 17%
to 27%, has been established after their
application.
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Tabnuuya 2.

EcpekT OT TpeTMpaHe C XYMWHOBU

npenapatM BBbPXY

NPOAYKTUBHOCTTa Ha NposieTHa MacnogariHa panuua
Table 2. Effect of treatment with humic preparations on the spring oilseed

rape productivity

[o6bus cemeHa

BapuaHTy Seed yield, t ha™
Treatments 2011 2012 2013 2011-2013  pHOCHTeqen
elative, %

KoHTpona

Control 2.25 1.90 0.620 1.59

HL100 2.61 1.95 0.930 1.83 115
c HA40 3.06 1.95 1.06 2.02* 127
5 HLNS55 2.54 2.18 0.880 1.86 117
: TH 91 2.79 2.09 1.47 2.03* 127
© SE 0.565

GDuy 0.37

GD,y, 0.53

GDo 106 0.77

KoHTpona

Control 2.40 1.90 0.730 1.68

HL100 2.83 1.79 1.08 1.90* 113
_‘CU H 40 2.85 1.79 0.970 1.87 111
g HLNS5S 3.19 2.15 0.880 2.07*** 123
o THO1 2.90 2.06 1.07 2.0 %** 120
5 SE 0.561

GDuy 0.20

GD,y, 0.28

GDo 106 0.31

Duncan’s multiple range test, * - P<0.05, *** - P<0.001.

Panvuata, kato 6bP30 pacTauwa
Kyntypa, € C BWCOKM W3WNCKBAHUSA KbM
o6e3neyeHocTTa C HyTPUEHTU 1 6anaHcu-
paHOTO MMHEpPASIHO XPaHEHE e BaXHO 3a
ocurypsisaHe Ha ontumaneH p[obws u
KauecTBO Ha cemeHata (Grant and Bailey,
1993). YcTtaHOBeHaTa BuUcoKaTa CTerneH
Ha NoMIOXMUTENHA peakuus Ha KynTtyparta
ce [b/DKW, KaKTO Ha nosuleHata abcop-
6uUMA NpuU NNCTHO TpeTupaHe, Taka U Ha
no-go6para ycBOSIEMOCT Ha Makpo- U
MUKpOesieMeHTUTEe nog dopmara Ha
OpraHo-MvHepasiHA KOMIJEKCU B CbCTa-
Ba Ha pa3paboTeHnTe npenapaTu.

Mpn oueHka Ha edeKTUBHOCTTa Ha
M3NUTBaHWTe 06pasun 3HauyeHne uma TAX-
HOTO B/IMSIHWE BBPXY XUMUKO-TEXHOJIOMMY-
HWTE XapaKTepuUCTMKM Ha CceMmeHaTa
CbibpXaHne Ha CypoBM MasHUHU U
npotenHn (Tabnmuya 3).

Rapeseed, as a fast growing crop,
has high nutrient requirements, and
balanced mineral nutrition is important to
ensure optimum yield and seed quality
(Grant and Bailey, 1993).

The established sensitive response to
treatments was due both to the increased
absorption of nutrients through leaf
treatment and to the higher bioavailability
of macro- and trace elements in the form
of organic-mineral complexes in the
formulations.

When assessing the effectiveness of
the tested preparations, their influence on
the chemical-technological characteristics
of seeds — the content of raw fats and
proteins is important (Table 3).
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Tabnuya 3.

EdekT OT TpeTMpaHe C XYyMWHOBW

npenapatu BbPXY

CbABPXKAHMETO HA MAa3HUHUN U NPOTENHN U BUOIOTUYHNA 406VB
Table 3. Effect of treatment with humic preparations on the fat and protein

content and the biological yield

CypoBu MasHuHN

CypoBU NpOTENHM

BapunaHTm Crude Fat Crude Protein
Treatments  Content Biological yield Content Biological yield
% tha™ % tha™
KoHTpona
Control 40.79 0.697 23.18 0.515
g HL100 40.02 0.750 23.87 0.583**
= HA40 38.46 0.853** 25.01 0.627***
&5 HLN 55 40.36 0.776* 23.20 0.584**
THO91 39.77 0.869** 22.74 0.549**
SE 0.031 0.648
KoHTpona
© Control 38.94 0.724 24.15 0.519
5 HL100 37.79 0.768*** 24.21 0.555***
S H40 41.52 0.945*** 22.74 0.546***
> HLN 55 41.45 0.933*** 22.95 0.575***
THO91 41.53 0.914*** 23.00 0.561***
SE 0.671 0.429

Data represent averages over a 3-year period. Duncan’s multiple range test, * - P<0.05, ** - P<0.01,

*** - P<0.001

Mpn xnbpung Jura He ca yCTaHOBEHU
pas/iMkM B CbAbpPXaHWETO Ha MasHUHA
Mexay BapuaHtute. MNosoxuTenHa TeHaeH-
UMa 3a akymysvpaHe Ha MasHUHW ce Ha-
6ntogasa npu xmbpug Pacha. TpetupaHeTto
¢ H40, HLN 55 uTH91 nosuwaBa CbAbp-
XaHMeTo Ha CypoBM Ma3HUHU C 2.58%,
2.51% n 2.59%. MNpun BCUYKK TpeTupaHusa e
YCTaHOBEHO CTaTU4yeckuM [oKasaHOo yBenu-
yaBaHe Ha 6uonornyHns aobms oT 44 Ao
221 kg ha™ (cv Pacha) n ot 52 go 172 kg
ha™ (cv Jura). CblyecTByBaT AaHHM 3a Mo-
NOXUTESTHO BAWSHWE HAa MUKPOENEMEHTHU
[06aBKM, KOMMMEKCHW W WHAVMBWUAYaSIHU,
BbPXY CbAbPXaHWETO Ha CYpOBU Ma3HUHU
B CeMeHaTa, Kakto M 3a edeKkT Ha
NnoHWKaBaHe Mnpu AeduuuT Ha enemMeHTH
(Laaniste et al., 2004). NMonyyeHnTe ekcne-
pyMeHTa/IHU pe3ynTatu oTpassBar 6anaH-
CrpaHusa M1UHepasieH CbCTaB Ha U3NUTBaHW-
Te npenapatu. Pa3nukara B CbAbpXaHNeTo
Ha CypoOBW MPOTEUHU MEXAy BapuaHTuTe e
oKono 1%. Mpu xmbpug Pacha, Ha ycTaHo-
BEHOTO MOBULLEHO CbAbPXaHWE Ha Ma3HU-
HW npu TpetnpaHe ¢ H40, HLN 55 nTHI91,
CbOTBETCTBA C/1ab0 MNOHWXaBaHe Ha

In the Jura hybrid there were no
differences in fat content between the
variants. A positive trend for fat
accumulation was observed in the Pacha
hybrid. Treatment with H40, HLN55 and
THO91 increases the crude fat content by
2.58%, 251% and 2.59%. In all
treatments, a statistically proven increase
in biological yields of 44 to 221 kg ha™ (cv
Pacha) and 53 to 172 kg ha™ (cv Jura)
was found. There is evidence of a
positive  influence of  micronutrient
supplements, complex and individual, on
the crude fat content of the seeds, as well
as the effect of decreasing in element
deficiency (Laaniste et al., 2004). The
experimental results reflect the balanced
mineral composition of the test
preparations. The difference in crude
protein content between variants is about
1%.

In the Pacha hybrid, the observed
increase in fat in H40, HLN 55 and TH91

treatments corresponds to a slight
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cbAbpxaHneTo Ha npotenHn (o1 1.15% pgo
1.41%). To3n pe3yntar € CBbp3aH C Mnoja-
[ObpXaHeTo Ha OTHOCWUTENIHO MNOCTOAHHO
CYMapHO CbAbpXaHue Ha MasHUHW U Npo-
TENHW B pacTeHWeTo. JIUCTHOTO TpeTupaHe
C M3NMTBaHWTe npenapatu noBuLIABa
6uonorMyHna [o6rB Ha NPOTEUHW B MO-
Masika cTeneH: oT 27 go 56 kg ha'(cv
Pacha) n o1 34 go 112 kg ha™ (cv Jura).
MonyyeHUTe NONOXUTESTHU pesynTa-
TW ca B CbLOTBETCTBME C [aHHW OTHOCHO
CTUMynupal, ediekT BbpXy pacTexa wu
NPOAYKTMBHOCTTA NPW SIMCTHO TpeTupaHe C
xymuHoBu kucenuuHu (Delfine et al., 2005;
Mahmoud et al., 2011; Sani, 2014).

N3BOAN

HeszaBucumo OT BapupaHeTo Ha
KAMMaTu4HuTE (hakTopu OT HOpPMasieH pe-
XXMM Ha Bnara v temneparypa u Basiexu
Haf Hopmarta npes KpuTuyHuTe dasm Ha
UbMTEX M HA/IMBAHE Ha 3bPHOTO, MPUJIO-
XXEHOTO NICTHO TpeTupaHe ¢ paspaboTe-
HUTEe OMOMOTMYHO aKTMBHM Mpenapatu
BbB (pa3m poseTka M HavyasneH LbdPTeX,
JonpvHacsa 3a 4YyBCTBMTENIHOTO NOBMLIA-
BaHeTO Ha fobuBa cemeHa OT U3NUTBa-
HUTE XMbpuau nposieTHa MacsoganHa
panvua M Ha 6uonoruyHus [obms Ha
npoTeMHn un MmasHuHW. C Hali-BMCOKa
epeKkTMBHOCT ca npenapatute TH 91 un
HLN 55, ¢ ycToiiunBo pgeiicteue u npes
TpUTE CTOMAaHCKW rOAVHKU, Kato CPeaHOTo
yBE/IMYEHNEe Ha [06UBUTE CMPAMO KOH-
Tponata e cboTBeTHo 330 kg ha™ (20%)
390 kg ha™ (23%) — cv Pacha; 440 kg ha™
(28%) 1 270 kg ha™ (17)% — cv Jura.

decrease in protein content (from 1.15%
to 1.41%). This result is related to the
maintenance of a relatively constant total
fat and protein content in plant. Foliar
treatment with the test preparations
increases the biological yield of proteins
to a lesser extent: 27 to 56 kg ha™ (cv
Pacha) and 34 to 112 kg ha™* (cv Jura).

The positive results obtained are
consistent with data on stimulation effects
of the foliar treatment with humic acids on
growth and productivity (Delfine et al.,
2005; Mahmoud et al., 2011; Sani, 2014).

CONCLUSIONS

Regardless of the variation of

climatic factors from normal humidity
regime and temperature and over-
normative rainfall through the critical

phases of flowering and grain filling, the
applied foliar treatment with the
developed biologically active preparations
at the stages rosette and initial flowering,
contributes to a significant increase in the
seed yield of the tested spring oilseed
rape hybrids and the biological yield of
proteins and fats, as well. The most
efficient were TH 91 and HLN 55, with a
sustainable action over the three harvest
years, and an increase in seed yield by an
average of 330 kg ha™’(20%) and 390 kg
ha™ (23%) — cv Pacha; 440 kg ha™ (28%)
and 270 kg ha™ (17%) — cv Jura,
respectively.
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Effects of some soil herbicides on the yield
and structural elements of “Venka 1” wheat variety
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PE3IOME

B nonckym onut, Ha MO4YBEH TUN
CUNHO WM3NYXEeH 4YepHo3zeM, npe3 2013-
2016 rog. e wu3NUTaAHO B/IMSAHUETO Ha
xepouungute AdhasioHn 45CK (450 g.I'l
nnHypoH), Cromn 330EK (330 g.l'l
neHanmeTanuH) n 3exHkop 70BIM (700 g.kg’
! MeTpuGy3uH), MPUIOXEHU B ONTUMAa/THA
1 ABOWMHO 3aBULLEHA f[03a, BbpXy fo6uBa
Ha 3bPHO W OCHOBHUTE MY CTPYKTYPHM
efleMeHTu npu nweHuua copt ,BeHka 1”.
OnuTHLT e 3an0XeH no 6710koB MeTos B 4
NMOBTOPEHUSs C TOMIEMUHA Ha onuTHaTa
napuena 50 m?>. MNweHuuarta e otrnegaHa
no crtaHgapTHa TEXHONorusa cnep npeg-
LIEeCTBEHMK 3MMHa MacnogaliHa panuua.

CenekTMBHOCTTa Ha XepbuumguTe
e otyeTeHa Ha 20™ 1 Ha 40™" peH cnep
npbckaHe. BUaoBuAT cbCTaB Ha NneBesnu-
Te e OTYEeTEeH MO OKOMEpHMSA MeTod, a
cTeneHTa Ha 3annesensBaHe — MO
KonudectBeHus metof. [lpocnegeHn ca
BMCOYMHA Ha pacTeHuaTa, cm; 6pon
knacueta B 1 kac; Maca Ha knacyeTtara B
1 knac, g; 6poi 3bpHa B 1 kfac; maca Ha
3bpHaTa B 1 knac, g 1 obuB Ha ceMeHa,

SUMMARY

During 2013-2016 in field
experiment on soil type strongly leached
chernozem, the effects of Afalon 45CK
(450g.I™" linuron), Stomp 330EK (330 g.I"*
pendimethalin) and Zenkor 70VG (700
g.kg'1 metribuzin), applied in optimal and
double increased doses on grain yield and
its main structural elements in "Venka 1"
wheat variety were studied. The
experiment was started after the block
method in  four replications, the
experimental plot being 50 m?. The wheat

was grown according to standard
technology after winter oilseed rape
predecessor.

The selectivity of the herbicides
was recorded on the 20" and on the 40"
day after spraying. The species
composition of weeds was reported by the
method of visual estimation, the degree of
weed infestation — by the quantitative
method. The height of plants, cm; number
of spikes per one ear; mass of spikes per
one ear, g; number of grains per one ear;
mass of grains per one ear, g and yield of
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kg.da'l. YcTaHOBEHO €, Ye CTPYKTypHUTE
efleMeHTn Ha obusa npu M3nona3BaHeTo
Ha MOYBEHMTE Xepouungn ca CbC CTONR-
HOCTW MO-BUCOKM WM 6/IM3KM OO Te3n Ha
KOHTponaTta. Hait-Bucokn pgobusu ce
nonyyasaT Npv TPETUPAHETO C NOYBEHUTE
xepouunan AdpanoH 45CK n  Ctomn
330EK npuioxeHun B oONTUMasiHM 403U,
KOWTO MpeBuLIaBaT KOHTPOSIHUSI BapuaHT
¢ 4,4% n 2,8%.

KntouoBu aymu: nweHunua,
Xepbuumnamn, cenekTUBHOCT, NPOAYKTUBHOCT,
CTPYKTYPHW €1EMEHTU

yBO/[,

BronornyHuAT noTeHyuan Ha Bcska
KyNnTypa e He camMO FeHeTUYHO 3a/10XeH,
HO ce B/MAe W OT YycroBusATa Ha
otrnexpgaHe (Bazitov et al., 2010; Hristov
et al., 2010; Kuneva et al, 2014).

EnemeHTWTE Ha BUCOKMA [0O6MB 1
KauyecTBOTO Npu 3emefesnickuTe KynTypu v B
YacTHOCT Npu MeHuLaTa ca KOMMIEKC OT
B3aVIMHO CBbp3aHu (hakTopu KaTo: npasui-
HNU cenT6006palleHnsi, kayecTBeHa obpa-
60Tka Ha nouyBaTa, M360p Ha noaxonALMm
COpPTOBE WU XUBPUAUN 3a KOHKPETHUST arpo-
€KOMOorMYeH paiioH, KakTo M Mof3BaHe Ha
BMCOKOKayecTBeHU cemeHa (Mungova et al.,
1986; Yanchev et al., 2000; Delibaltova et
al., 2009; Mitkov et al., 2009). PactuTenHo
3aWyTHATE MeponpusaTMS U TOpeHeTo ca
HepasgenHa 4acT OT TO3M KOMMJeKC OoT
hakTopK, KOETO ce AokasBa OT roasm 6poli
HayyHun wuscneggaHusa (Tityanova et al.,
2007; Tityanova et al., 2010). TpeTupaHeTo
Ha nweHuuaTa ¢ Xxepbuumanm e OCHOBHA
arpoTexHuyecka npakTuka, Tbil kato npes
rogMHuTe ce HabnwgaBa TeHAEHUMS KbM
3aBMIaBaHe Ha naowmTe, 3anneBenieHn ¢
Papaver rhoeas L., Delphinium consolida L.,
Matricaria spp. (Tonev, 2012).

Llenta Ha uscnepBaHeTo e ga ce
npoyyn BUAHWETO Ha MPUIOXKEHUTe, B
ONTUMaNHN N 3aBULLEHN [03K1, MOYBEHWU
xepouunan 1 MeTeoposiormyHuTe yCo-
BUSA nNpe3 roAuMHUTEe BBbPXY OCHOBHUTE
CTPYKTYPHM efnemMeHTM Ha pJobusa npu
nweHuua coprt ,BeHka 1”.

seed, kg.da® were traced. It was found,
that the structural elements of yield, when
soil herbicides were used, showed values
higher or close to those of the control. The
highest yield was obtained in treatment
with Afalon 45CK and Stomp 330EK sail
herbicides, applied in optimal doses,
exceeding the control variant by 4.4% and
2.8%, respectively.

Key words: wheat, herbicides,
selectivity, productivity, structural elements

INTRODUCTION

The biological potential of each
crop is not only genetically determined,
but is also influenced by the conditions of
cultivation (Bazitov et al., 2010; Hristov et
al., 2010; Kuneva et al, 2014).

Elements of high yield and quality
in agricultural crops and wheat in
particular are a set of interrelated factors
such as: correct crop rotations, quality soil
treatment, selection of suitable varieties or
hybrids for the particular agro-ecological
region, and the use of high-quality seed
(Mungova et al.,, 1986; Yanchev et al.,
2000; Delibaltova et al., 2009; Mitkov et
al., 2009). The plant protection practices
and fertilization are an integral part of this
complex of factors, as evidenced by a
large number of scientific studies
(Tityanova et al., 2007; Tityanova et al.,
2010). The treatment of wheat with
herbicides is a main agro-technical
practice, as over the years a tendency
toward increasing the areas, infested with
Papaver rhoeas L., Delphinium consolida
L., Matricaria spp. has been observed
(Tonev, 2012).

The objective of the study was the
influence of the soil herbicides, applied at
optimal and higher doses, and
meteorological conditions over the years
on the main structural elements of yield in
Venka 1 wheat variety, to be determined.
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MATEPVAT N METOON

Mpe3 nepuopga 2013-2016 rog. B
onutHoto nose Ha W3C ,06pa3yos
yncpnnk® - Pyce Ha MOYBEH TUM CWU/HO
U3NYy)XEH YepHO3eM, C HUCKO XYMYCHO
cbabpxaHue (1,98%), cnabo 3anaceH ¢ N
n P,Os 1 gobpe 3anaceH ¢ K,O e 3anoxeH
MoJICKM ONWUT Mo 6/10KOB METO[ B YeTUpu
MOBTOPEHUs, C ro/IeMMHa Ha pekonTHarta
napuena 50m® n paHAOMMU3MPaHO pasno-
NnoxeHve Ha BapuvaHTuTe (Shanin, 1977).

Ceuntbata e u3BbpLleHa B ONTU-
MaJ/leH 3a paiioHa CpoK — 7-14 OKTOMBpW
cnepf npepwecTtBeHMK — 3MMHA Macso-
JaiiHa panuua. XepbuuuanTte ca BHECEHU
C rpbbHa NpbCKayka npyu pasxoq Ha pab6o-
TeH pastBop 30 l.da™, npunoxeHu cnepg,
ceutba npeay NOHVKBaHE Ha MnweHuuaTa
B ONTUMasIHW U 3aBuLLEHN fo3un (Tabnunua
1). KoHTponHata napuena e nogabpxaHa
yucta OT NJeBenu npes uUenus BereTa-
LIMOHEH Mepunog Ypes pbYHO NieBeHe.

Tabnmua 1. BapmaHTu Ha onuTta
Table 1. Variants of the experiment

MATERIAL AND METHODS

During the period 2013-2016 in the
experimental field of IASS "Obraztsov
Chiflik" - Ruse on a soil type of strongly
leached chernozem, with low humus
content (1.98%), slightly stocked with N
and P,Os and well stocked with K,O, a
field experiment was started after the

block method in four replications,
harvesting plot being 50m° and
randomized location of the variants

(Shanin, 1977).

The sowing took place on dates,
optimal for the region — October 7-14 after
predecessor — winter oilseed rape. The
herbicides were fertilized by back
mounted sprayer at a solution flow of 30
l.da™, applied after wheat sowing before
emergence at optimal and increased
doses (Table 1). The control plot was kept
clean, without weeds throughout the
vegetation period by manual weeding.

[031 - TbProBCKM NPOAYKT [osa - a.B.
B?grlf::ém Doses - herbicides, ml/da Doses - active
(g/da) substance, g/da
1 | KoHTpona — HeTpeTupaHa
Doses - active substance ) )
2 | AdpanoH 45 CK (450 g/l nuHypoH )
Afalon 45 CK (450 g/l linuron) 300 135
3 | Cromn 330 EK (330 g/l neHgnmeTanvH) 400 132
Stomp 330 EK (330 g/l pendimethalin)
4 | 3eHkop 70 BI" (700 g/kg meTpnby3uH) 80 56
Zenkor 70 VG (700 g/l metribuzin)
5 | AdbanoH 45 CK (450 g/l nrHypoH )
Afalon 45 CK (450 g/l linuron) 600 210
6 | Cromn 330 EK (330 g/l neHgumeTanivH) 800 264
Stomp 330 EK (330 g/l pendimethalin)
7 | 3enkop 70 Bl (700 g/kg meTpnby3unH) 160 112
Zenkor 70 VG (700 g/l metribuzin)

BapuvaHTu Ha onuTa

3a peanusnpaHe LenTa Ha npoyu-
BaHeTO ca OTYETEHU crefHUTe nokasare-
NN PUTOTOKCUYHOCT Ha XepouumanTte Ha
7" 177 1 30™ pew cnep npunaraHe-
TO UM (MO NorapuTMMYHaTa ckana Ha (1-9
6ana) Ha EWRS npu 6an 1 — 6e3 nospe-
an v npu 6an 9 — KynTypara e HamnbJ/HO
YHULLOXEHA); BMCOYMHA Ha pacTeHusTa,
cm; 6poin knacyeta B 1 knac; maca Ha
knacuyetata B 1 knac, g; 6poii 3bpHa B 1

Variants of the experiment

For the purpose of the study, the
following parameters were reported:
phytotoxicity of herbicides on the 7, 17"
and 30" day after application (according
to the logarithmic EWRS 9-point scale (1-
9), as 1 — without damages and 9 — the
crop is completely destroyed); height of
plants, cm; number of spikes per one ear;
mass of spikes per one ear, g; number of
grains per one ear; mass of grains per
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Knac; maca Ha 3bpHaTa B 1 knac, g u
[061B Ha ceMeHa, kg.da™.

M3BbplweHa e maremartnyecka
06paboTKa Ha eKcnepuMeHTa/lHUTe AaH-
HW ype3 AMCNEPCUOHEH U KOpesaunoHeH
aHanm3 ¢ SPSS.

PE3SYNTATU N OBCbXOAHE
ArpoMeTeoposIorMyHnuTE YC0BUS B
roAMHMWTE Ha MpoyyBaHe Ce pas/jnyasar,
KOeTo onpegens cneuuguyHoTo passu-
TMEe Ha pacTeHusTa W pasnnunaTa B
[o6usuTe MO roAMHU. XapaktepucTukara
3a nepuvoja Ha u3crefBaHeTo, BK/IUBa
cymaTa Ha cpefHoMeceuyHaTa Temnepa-
Typa Ha Bb3Ayxa W KOAMYECTBOTO Ha
nagHanute sasnexu (durypa 1).

one ear, g and yield of seed, kg.da™).

Mathematical processing of the
experimental data was performed by
dispersion and correlation analysis with
SPSS.

RESULTS AND DISCUSSION

The agrometeorological conditions
in the vyears of study varied, which
determined the specific plant development
and the differences of yield by year. The
characteristics for the period of study
include the sum of the average monthly
air temperature and the amount of
precipitation (Figure 1).
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c 20015-2016 rog,.
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dur. 1. CpegHoOMeceYHU TemnepaTtypu Ha Bb3AyXa U KOJIMYECTBO Ha BaslexuTte
pasnpegeneHn no meceyn 3a nepunoga 2013-2016 rog,.
Fig. 1. Average monthly air temperatures and precipitation by month for the

period 2013-2016

CronaHckata 2013-2014 ropg. ce
Xapakrepusmpa ¢ Tonsa v BnaxHa eceH,
KOETO MO3BOJIY HABPEMEHHOTO W PaBHO-
MEpPHO MOHMKBaHe Ha nwexuuara. MNpes
3UMHUA nepuoj He ce Habnogasart
eKCTPEMHO-HUCKY Temnepatypu, a sae-
xute (46.84 mm ) ca Mam(o Hafg, Hopma-
Ta 3a paiioHa (38.6mm ) Mponetta u3-
Ll,ﬂno ce Xapaktepusupa ¢ Banexu (99.8
mm ) n TemnepaTtypu (429 7°C) Hap
KI'II/IMaTI/I‘-IHaTa HopMma 3a paiioHa (58.6
mm? 1 363.9°C). Mpe3 pekonTHaTta 2014-
2015 roa. eCeHHO-3UMHMA NepUoy ce xa-
pakTepusupa ¢ eKCTPeMHO HUCKM Temne-
paTypy 1 Banexu Masiko Hag KnuMaTuy-
HaTa HopMma (38.6 mm?). JleTHUTe Mece-
UM ca Cyxu u ropewyu, kato nagHanure
KOM4ecTBa Banexu ca noj Hopmara
(60.2 mm ) CrtonaHckaTa 2015-2016 rog,.
Ce xapakTepusupa c TemnepaTtypu u Ba-
NeXV Npe3 eCeHHO-3VMHNA Nepuoj Haj
HopmaTa (38.6 mm ) XnagHa u AbXA0B-
Ha NponeT U Cyxo M ropeLo naTo, KOeTo
ce 0Tpasy HeraTMBHO BBLPXY PasBUTUETO
Ha pacTeHusaTa 1 Jo6MBa Ha 3bPHO.

OT heHonornyHnTEe HAabNAEHNS B
onuTa, usBbLpWeHn Ha 7", 177 n 30™"
OeH cnep TpeTupaHeTo (Tabnuua 2) He

2013-2014 was characterized with
a warm and wet autumn, which allowed
timely and uniform emergence of wheat.
In the winter, extremely low temperatures
were not observed and the precipitation
(46.84 mm ) was slightly above the norm
for the region (38. 6mm) The whole
spring was characterized with
precipitationl (99.8 mmz) and
temperatures (429.7°C) about the cllmatlc
norm for the region (58.6 mm? and
363.9°C). The autumn-winter of the
harvesting 2014-2015 was characterized
with extremely low temperatures and
precipitation slightly above the climatic
norm (38.6 mm?). The summer months
were dry and hot, as the preC|p|tat|on was
below the norm (60.2 mm ) 2015-2016
was characterized with temperatures and
precipitation in the autumn- wmter period
above the norm (38.6 mm) cool and
rainy spring, and dry and hot summer,
which had a negative impact on plant
growth and grain yield.

From the phenological
observations in the experiment, carried
out on the 7™, 17" and 30™ day after the
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ce HabnpgasaT BUAUMWU NpU3HAUM Ha
(PUTOTOKCUYHOCT Mpun xepbuunaute Ada-
noH 45CK n Ctomn 330EK, npunoxeHu B
ONTUM&/THN W [BOWHO-3aBULLEHW [03W.
[Bata usnutBaHM Xxepbuumpa nokassart
[o6pa cenekTMBHOCT KbM MLUeHuLaTa.

OT BapuaHTUTE C npunaraHe Ha
3eHkop 70BI, B gBete m3nutBaHuW [03M,
ca OT4YeTeHU NPOSABU HA PUTOTOKCUYHOCT,
KOUTO Ce wu3passBa B npopexiaHe Ha
rnocesa W nNOTUCKaAHE Ha pacTexa Ha
pacteHusaTa (6as1 5 no ckanata Ha
EWRS).

treatment (Table 2), there were no visible
signs of phytotoxicity in Afalon 45CK and
Stomp 330EK herbicides, applied at
optimal and double increased doses. The
both tested herbicides showed good
selectivity to wheat.

In the variants with Zencor 70VG,
at both tested doses, expressions of
phytotoxicity were reported, manifested in
thinning the stand and plant growth
suppression (5 grades according to
EWRS).

Tabnuua 2. CennleKTUBHOCT Ha XepbuumanTe KbM rileHnua copr ,,.BeHkal”
Table 2. Selectivity of the herbicides to Venka 1 wheat variety

[eH Ha oTumTaHe 7™ new 17" fen 30™ pew
Day of report 7" day 17" day 30" day
Xepbuuna/Herbicide
AdbanoH 45 CK 300 ml.da™ 1 1 1
Afalon 45 CK 600 ml.da’ 1 1 1
Cromn 330 EK 400 ml.da™ 1 1 1
Stomp 330 EK 800 ml.da™ 1 1 1
3eHkop 70 BI' / Zenkor 70 VG 80 g.da’ 1 3 2

MonyyeHnsaT f06MB Ha 3bPHO Cpef-
HO 3a nepuoga e 403 kg.da™ ¢ BapupaHe oT
313 kg.da™ npe3 2015-2016 rog. go 492
kg.da™ npes 2013-2014 roa. (Ta6nuua 3).
OO6SICHEHMETO Ha TO3M (haKT € CBbpP3aHo C
Heb6aronpuSATHUTE arpoKIMMaTUYHN YCNOBUS
npes nocnegHata rofuHa oT uscnesBaHeTo.

The grain yield obtained average for
the period was 403 kg.da™ ranging from
313 kg.da™ in 2015-2016 to 492 kg.da™® in
2013-2014 (Table 3). The explanation of
that fact was related to the unfavorable
agro-climatic conditions during the last year
of the study.

Ta6nuua 3. [Jo6MB Ha 3bPHO OT MLLeHULa copT ,,BeHkal”, kg.da™
Table 3. Grain yield of wheat variety Venkal, kg.da™

[,06uB Ha cemeHa/Grain yield (kg.da™)
[losa CpepHo 3a
BapuaHT Dose, | 2013-2014 2014-2015 2015-2016 ”ep”o'q?
Variant ml.da™; Average for
9 da—l’ the period
' fobus | [o6vs o [o6vs o No6vs o
Yield | | Yied | ® | Yied | ® | 'Viewd &
KoHTpona Control (K) - 459 - 57 - 343 - 386 -
Adpanon 45 CK 300 492* | 72 | 380° 6.4 379* | 105 | 417° 8.0
Afalon 45 CK 600 470° | 2.4 | 438% [ 227 | 381 | 111 | 429° 11.1
Ctomn 330 EK 400 483°% [ 52 | 386° 8.1 377° 9.9 4152 7.5
Stomp 330 EK 800 483°% [ 52 | 377° 5.6 364° 6.1 408° 5.7
3eHkop 70 Bl 80 471% [ 26 | 385° 7.8 378% | 10.2 411° 6.5
Zenkor 70 VG 160 448° [-24] 3067 [-143] 313° -8.7 356° -7.8
CpegHo / Average - 472 - 375 - 362 - 403 -

Jlerenpa: Bcuuku BapmaHTu 6e3 3Be3fa HAMAT CblecTBeHa pasfuka ¢ koHTponarta. CToMHoCTUTe B efgHa
KO/IoHa, NnocsiefBaHy OT pa3nuyHm Gykeu (a, b, ¢ 1 T.H.), ce pa3myasart A0CTOBEpHO Npu p<0.05
Legend: All variants without “*” had no significant differences with the control. The values in a column,

followed by different letters (a, b, c, etc.) differed significantly at p<0.05.
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JanHnte B Tabnuua 3 nokassar,
ye KakTo No rofuHu, Taka U cpefHo 3a
nepvoja Ha npoy4ysaHe, BapuaHTuTe C
npunaraHe Ha AdanioH 45 CK (B aBete
U3NUTBaAHW [03KM) NpeBb3XoXAar no
[06MB Ha 3bPHO OCTaHa/IUTE BapvaHTu U
KOHTponata. MakcumaneH f[o6uB Ha
3bpHO e hopmupaH npe3 2013-2014 rog.
OT BapuaHTa c npuniaraHe Ha AdasioH 45
CK B gosa 300 mlda™ - 492 kg.da’l, a
Hali-Hucbk npe3 2014-2015 rog. — 306
kg.da® oT BapuaHTa C npunaraHe Ha
3eHkop 70 Bl B go3a 160 g.da™. Tosa ce
ObKN Ha hakTa, Ye MOYBEHUAT Xepou-
uma 3eHkop 75 Bl nposiBaBa HeratmBeH
edekT BbpXy MNWEHNYHUTE PpacTeHus,
KOeTO ce wu3passBa B MpopexiaHe Ha
rnocesa W nNOTUCKAHE Ha pacTexa Ha
pacteHusaATa (6as1 5 no ckanarta Ha
EWRS). EdekTbT OT npunaraHeto Ha
noyseHute xepbuumgm e Haii-gobpe
n3paseH npe3 2014-2015 rog., kato npwu
BapvaHTa C npunaraHe Ha AdanoH 45
CK B pgosa 600 mlda', po6usbT
HapacTBa C 22,7% CNpAMO KOHTPOJIHWA
BapuaHT (K) n goctura 438 kg.da™.

Mpy BCUYKM BapuaHTM € OT4YeTeHa
NONOXMTENHa UK oTpuLuaTenHa pasnuka B
[06VBa Ha ceMeHa, KOSITO € MUHMMasIHa U
nMncBa CTaTUCTMYECKO 3HAUYMMO pasnuune
MeXay BapuaHTMTe C npunaraHe Ha
Xepovuman M KOHTPOSIHU  BapuaHTu:
F(6,14)=0.475, p=0.816, c no-manka OT
TUNU4YHaTa rosieMrHa Ha epekta n=0.17.

Mpe3 roguHMTe Ha npoy4yBaHe,
pacTexbT M pa3BUTMETO Ha pacTeHusATa
npotekoxa Mpu pasnyHM MeTeoporso-
TMYHW YCNOBUS.

BucounHata Ha pacTeHusiTa Ha
nweHuyaTa BapvpaT B 3aBUCUMOCT OT
ycnosusita Ha roguHata (Taénvua 4).

Haii-Bucokn pacteHus ca chopmu-
paHu npe3 2013-2014 rog., Korato mece-
uMTe anpun, Man 1 toHM 6sxa ObXOA0BHM,
a Hali-HMCKM npe3 ropewara u cyxa
2015-2016 rog.

The data in Table 3 showed that
both — by year and on average over the
period of study, grain yield in the variants
using Afalon 45CK (at both tested doses)
exceeded the other variants and the
control. Maximum grain yield was formed
in 2013-2014 in the variant where Afalon
45CK was applied at a dose of 300 ml.da™ -
492 kg.da’l, and the lowest — in
2014-2015 — 306 kg.da™ in the variant
where Zencor 70VG was applied at a
dose of 160 g.da™.

That was due to the fact that Zencor
75VG soil herbicide showed a negative
effect on wheat plants, which was
expressed in thinning the stand and
suppression of plant growth (5 grades,
acc. to EWRS scale). The effects of the
application of soil herbicides were most
pronounced in 2014-2015, as in the
variant, where Afalon 45CK was applied
at a dose of 600 mlda®, the vyield
increased by 22.7% compared to the
control variant (K) and reached 438
kg.da™.

In all variants, there was a positive
or negative difference in grain yield which
was minimal and there was no
statistically significant difference between
the variants with herbicide application
and the control variants: F (6,14) = 0,475,
p=0,816, with lower than the typical value
of the effect n = 0.17.

During the years of study, the
growth and development of the plants
were under various meteorological
conditions.

The height of wheat plants varied
according to the conditions of the year
(Table 4).

The highest plants were formed in
2013-2014 when April, May and June
were rainy and the lowest — In the hot
and dry 2015-2016.
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Tabnuua 4. CTpyKTYpHU efleMeHTU Ha Jobusa, cpefHo 3a nepuoga 2014-2016 ropa.
Table 4. Structural elements of yield, average for the period 2014 2016

Bpoit Maca Ha Bpoii 3bpHa Maca Ha

[osa |BucoumHa Ha| knacyeTa B iacyeTara B B KNAC 3bpHaTa B
BapuaHt Dose, | pacteHuATa Knac Knac

Variant ml.da’; Height of Number of Knac N“’?’bef of Mass of

g.da® plants, cm spikes per Mass of spikes | grains per grains per

one ear per one ear, g one ear one ear, g
KoHTpona Control (K) - 95,77 20,4 3,59 31,87 1,38
AdpanioH 45 CK 300 111,35 19,8 3,48 30,40 1,25
Afalon 45 CK 600 109,12 22,8 5,77 38,17 1,52
Ctomn 330 EK 400 107,15 20,1 3,56 35,57 141
Stomp 330 EK 800 95,80 215 4,19 35,02 2,23
3eHkop 70 Bl 80 94,75 20,8 3,63 31,28 1,27
Zenkor 70 VG 160 100,90 18,6 3,31 30,20 1,44

Nerenpa: Bcuukm BapnaHTy 6e3 3Be3fa HAMAaT CbLLEeCTBEHA pas/inka ¢ KOHTponara.
Legend: All variants without “*” had no significant differences with the control

CpegHo 3a nepuoja Ha npoyyBaHe
felle yCTaHOBEHO, 4Ye BUCO4YMHATA Ha
pacTenusTa BbB BapuaHTa C npunaraqe
Ha 3eHkop 70 Bl (80 g.da™) e 94.75 cm u
e no-manka ¢ 1.02 cm cnpsamMo mnsmepe-
HaTta BUCOYMHA B KOHTPOJIHUSA BapuaHT
(95.77 cm). Mpn BapmaHTa C npunaraHe
Ha Ctomn 330 EK (800 ml.da™) Buco-
ysnHaTa Ha pacteHuaTa (95.80 cm) e
efHakBa C Ta3W Ha koHTposnata. [pwu
OCTaHa/IMTe BapuaHTM ce Habnwgasat
no-roslieMy pasniukM BbB BMCOYMHATA Ha
pacTteHusiTa CNpsAMO Ta3u Ha KOHTpoaTa,
Kouto Bapupatr ot 5.13 go 15.58 cm.
OT4YeTEHNTE pa3/INKM Ca HECHLIECTBEHU
N CTAaTUCTUYECKN HeL0Ka3aHu.

Mpu3HauuTe 6poii M Maca Ha
Knacdyetata B 1 knac, 6poii n maca Ha
3bpHaTa B 1 knac ca onpegensawmy 3sa
hopmupaHeTO Ha fobuBa.

C Haii-ronsam 6poii knacyeTa B
Knac, cpegHo 3a neproja Ha npoy4yBaHe,
Ce OT/m4apar BapuanTuTe C BHECeHy
xepouunan 3eHkop 70 B (80 gda)
AdbanioH 45 CK (600 ml.da’ ) n Cromn
330 EK (800 ml.da’ ) KOWUTO HajBuLwasar
KOHTPO/IHMSA BapuaHT cboTBeTHO ¢ 0.4,
1.1 n 2.4 6pos.

MacaTa Ha knacyetaTta cpefgHo 3a
nepuoga sapupa ot 3.31 go 5.77 g. C no-
rosisiMa maca CnpsiMo Tasu Ha KoHTpona-
Ta ce oT/iMyaBaTt BapuaHTuTe, Npu KOUTO
€ OTYeTEeH Hai-ronsiMm 6poii knacuyeta B
Knac, kato npesuilieHveTo Bapupa c 0.04,
2.18 n 0.6 g. OT4yeTeHUTE MOSOKUTENHN

Average for the period of study, it
was found that the plant height |n the
variant with Zencor 70VG (80 g.da’ ) was
94.75 cm and 1.02 cm lower than the
height measured in the control variant
(95, 77 cm).

In the variant with Stomp 330EC (800
ml.da™) the plant height (95.80 cm) was
equal to that of the control. In the other
variants, there were larger plant height
differences compared to the control,
ranging from 5.13 to 15.58 cm. The
reported differences were insignificant
and statistically unproven.

The traits: number and mass of
spikes per one ear; number and mass of
grains per one ear; were essential for
yield formation.

With the highest number of spikes
per one ear average for the period of
study the variants with the herbicides:
Zencor 70VG (80 g.da’ ) Afalon 45CK
(600 mI da) and Stomp 330EK (800
ml.da’ ) that exceeded the control variant
by 0.4, 1.1 and 2.4, respectively, were
distinguished.

Mass of spikes average for the
period varied from 3.31 to 5.77 g. With a
larger mass than that of the control the
variants were distinguished, where the
highest number of spikes per one ear
was reported, as the exceeding varied
from 0.04 to 0.6 g. The reported positive

164




pasfiMku He ca CTaTUCTUYECKMN JOKa3aHM.
bpoAar Ha 3bpHata, cpegHo 3a
nepuoga, B eauH knac Bapupa ot 30.20
[0 38.17. MNpeBuwaBaHe Ha CTOMHOCTUTE
CMpsAMO KOHTponata ce Habnogasa npu
Cromn 330 EK (400 u 800 ml.da'l) n
AdbasioH 45 CK (600 mI.da'l). B ocrtaHa-
niTe  BapuaHTU  pasnukMTe  Crnpsamo
KOHTpO/iaTa ca He3HaunTesTHN.

MacaTta Ha 3bpHaTa e B npska
3aBMCUMOCT OT 6pos Ha 3bpHaTa B Knac
n Bapupa ot 1.25 g0 2.23 g.

Mpn BCUMYKN U3NUTBaHW BapuaHTu
He ce HabsogaBa CTaTUCTUYECKO AOKa3-
BaHe CrnpsAMO KOHTposaTa.

OT HanpaBeHUsi  KOpeslauvoHeH
aHanu3 (Tabnuua 5) e yctaHOBeHa floKa-
3aHa nonoXxuTesnHa kopenauuoHHa Bpb3-
Ka Mexay: macaTa Ha 3bpHaTa u 6poli
knacudeta B knac (r=0.950), cbc cTatucTu-
yecka 3HaummocT p<0,01; 6poil 3bpHa B
Knac M maca Ha kKiacyetara B Knac
(r=0,823), cbC cTatucTMHECKA 3HAYUMOCT
p<0,05. Mpn BCUYKM OcTaHa I KOMOUHa-
UMM mexay efnemMeHTtuTe Ha fJobusa ce
oTumTa cnaba OO BMCOKA Kopenauus c
HeJoKa3aHn passinku.

differences were not statistically proven.

The number of grains average for
the period per one ear varied from 30.20
to 38.17. Exceeding the values compared
to the control was found in Stomp 330EK
(400 and 800 ml.da™) and Afalon 45CK
(600 ml.da'l). In the other variants, the
differences compared to the control were
insignificant.

The grain mass was in direct
relation to the number of grains per one
ear and ranged from 1.25to0 2.23 g.

In all tested variants statistical
significance was not observed.

Via the correlation analysis (Table
5), a positive correlation was found
between: grain mass and number of
spikes per one ear (r=0.950) with
statistical significance p<0.01; number of
grains per one ear and mass of spikes
per one ear (r=0,823), with statistical
significance  p<0,05. In all other
combinations between elements of yield,
a low to high correlation with insignificant
differences was reported.

Tabnumuya 5. CTOMHOCTM Ha NIMHENHa Kopefiauus, cpegHoapMTMeTUYHa CTOWHOCT
(M) n cTaHgapPTHOTO OTK/IOHEHUE (SD)
Table 5. Values of linear correlation, arithmetic mean (M) and standard deviation

(SD)
BucounHa Bpoi Maca Ha Bpoii 3bpHa Maca Ha CpegHo- |CTtaHpgapTHO
KnacyeTa B|knacyerara 3bpHaTa B
Ha B Knac ApUTMETNYHE OTKIOHEHNE
Mpu3Haun Knac B Knac ber of Knac o Standard
Traits PacTEHIATA \ mber of | Mass of Number o Number of | STOUHOCT ancar
Height of ) . grains per . Arithmetic deviation
spikes per | spikes per grains per
plants (cm) one ear mean (M) (SD)
one ear |oneear, g one ear, g
BucounHa Ha
pacTeHusTa 1 -0,28 0,29 0,28 -0,33 102,12 7,02
Height of plants, cm
Bpoii knacueTa B knac
Number of spikes per -0,28 1 0,51 0,65 0,95** 20,57 1,33
one ear
Maca Ha knacyetata
B Knac "
Mass of spikes per 0,28 0,51 1 0,82 0,33 3,93 0,85
one ear, g
Bpoii 3bpHa B Knac
Number of grains per 0,28 0,65 0,82* 1 0,44 33,21 3,05
one ear
CpegHoapuTMeTUydHa
CTOMHOCT -0,33 0,95** 0,30 0,44 1 15 0,33
Arithmetic mean (M)
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N3BOAV

1. MNouBeHuTe xepobuuman AdyanoH
45 CK n Cromn 330 EK, BHeceHu B onTu-
MasiHA W 3aBULIEHW [03W, He Mokas3sBaT
NnposiBu Ha PUTOTOKCUYHOCT MpKU MNLUeHnLa-
Ta. MNpu TpeTupaHe cbc 3eHkop 70 BI, B
[BeTe u3nuMTBaHW [03W, NO MWEHNYHUTE
pacTteHus ce Habnwgasat nNpu3Hauy Ha no-
paxeHns nspasasally ce B NpopexgaHe Ha
rnocesa W MOTUCKAHe Ha pacTexa Ha
pacteHusTa

2. N3non3saHunTe xepbuumamn n oosu-
Te VM Ha NPWUIoXeHWe, He BNIUAAT HeraTus-
HO Ha OCHOBHWTE BUMOMETPUYHM NoKasaTenu
Ha nweHuua copt ,BeHka 1" — BMco4yMHaTa
Ha pacTeHuaTa, O6pPOAT M Macata Ha
Knacyertara, 6pOAT U MacaTa Ha 3bpHarTa.

3. Mpe3 nscneasaHua nepuog 2013-
2016 ropf., e ycTaHOBEHO, Ye MileHuLa copt
.BeHka 1" dopmupa BUCOKM [06MBM nofg,
B/ISIHAE  Ha  MPWIOXEHNTE  MNOYBEHU
xepouumnan (AdanoH 45 CK n Crtomn 330
EK) B ontumanHy w 3aBULIEHN [03MW.
CpefHo 3a nepuoja Ha W3CnefBaHeTo,
[o6VBBT Ha 3bpHO, Bapupa ot 408 no 429
kg.da™, 1 npeBuLIaBA KOHTPO/HNA BapuaHT
¢ 5.700 11%.

4. YCTaHOBEHO € W3BEeCTHO B/uA-
HWe Ha pakTopuTe — Xepbuunan, 4o3n Ha
NPUIOXEHNE W KIMMaTUYHUTE YC/I0BUA
npes uscnegsaHNTe TroAWHW,  BbPXY
nweHuua copt ,BeHka 1.

CONCLUSIONS

1. Afolon 45 SK and Stomp 330 EK
soil herbicides, fertilized at optimal and
higher doses, did not show expressions of
phytotoxicity in wheat. In treatment with
Zenkor 70 WG at both tested doses, on
wheat plants there were signs of
damages, as thinning the stand and
suppression of plant growth.

2. The herbicides and their dosed
of application did not influence negatively
on the main biometric traits of Venka 1
wheat variety — the height of the plants,
the number and mass of the ears, the
number and mass of the grains.

3. During the period of study 2013-
2016, it was found that Venka 1 wheat
variety formed high vyield under the
influence of the soil herbicides (Afolon 45
SK and Stomp 330 EK) applied at optimal
and higher doses. Average over the
period of study, grain yield ranges from
408 to 429 kg.da-1, and exceeded the
control variant by 5.7 to 11%.

4. A certain influence of the factors —
herbicides, doses of application and
climatic conditions was found on Venka 1
wheat variety during the years of the
study.

NNTEPATYPA /| REFERENCES
1. Bazitov, R., G. Ganchev, V. Bazitov and M. Michailova, 2010. The role of
processing and soil fertilizacion on changes in chemical composition of pea-wheat
mixture. International scientific online journal “Science & Technologies”, Plant studies

(6), 205-208 (En).

2. Delibaltova, V., Il. Zhelyazkov and T. Tonev, 2009. Influence of some
herbicides on the weed infestation and productivity of common wheat (Triticum
aestivum L.). Agrarian sciences, N 2, 19-25 (Bg).

3. Hristov, |., E. Davidov, D. Georgiev, V. Angelova, P. Petrov and G.

Tsvetanova, 2010. Dry mass yield and energy efficiency of crops in five-pole crop
rotation depending on the fertilization. International scientific online journal Science &
Technologies, Plant studies (6), 154-159 (Bg).

4. Kuneva, V., R. Kalajdzhieva and Al. Matev, 2014. Correlations between the
structural elements of yield of soy beans, grown under various irrigation conditions.
Scientific works University of Ruse, vol. 53, series 1.1, Ruse, 40-43, ISSN 1311-3321 (Bg).
5. Mitkov, A., M. Tityanova and T. Tonev, 2009. Selectivity of Weedmaster
herbicide product to cereals. Third National Symposium "Ecological Approaches to the
Production of Safe Foods," pp. 245-252 (Bg).

166



6. Mungova, M. and V. Veleva, 1986. Study on the effects of tricylin herbicide on the
technological qualities of different varieties of winter wheat. Plant Science, 4, 11-14 (Bg).

7. Shanin, J., 1965. Methodology of Field Experiment. Publishing House of the
Bulgarian Academy of Sciences, Sofia (Bg).

8. Tityanova, M., T. Tonev and A. Mitkov, 2007. New Possibilities for Effective
Chemical Control against Weeds in Wheat. Plant Science, 49, 154-160 (Bg).

9. Tityanova, M., T. Tonev and A. Mitkov, 2010. Chemical Control against the
Field Brome (Bromus arvensis L.) in wheat crops. Jubilee scientific conference with
international participation "65 years AU - Plovdiv", Scientific Works, LV (2), 139-142 (Bg).
10. Tonev, T., 2012. Efficient herbicides for wheat in 2012. Agriculture plus, 2,
14-15 (Bg).

11. Yanchey, |., Zh. Terziev and T. Kolev., 2000. Influence of the sowing period,
the sowing rate and phosphorous fertilization on the wheat yield. Plant Science, 37 (9),
747-751 (Bg).

167



	Minko Iliev et al_paper_latest.pdf
	Iliyana Petrova & Svetlana Stoyanova_paper 1_final.pdf
	Svetlana Stoyanova et al_paper 1_final.pdf

