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PE3OME

C uen oueHKa Ha Bb3MOXHOCTTa 3a
nogobpsisaHe MUHeEpasiHUA CbCTaB U Xpa-
HUTesIHaTa CTOMHOCT Ha macuuHarta pac-
TUTENIHOCT B paiiloH Ha MWKPOESIEMEHTEH
aecomumnt (Brckap nnaHuHa), B Npoab/ixe-
HUe Ha 2 BereTauMoHHN ce3oHa (2014-2015
r.) e npoyyeH eekTbT OT TpeTupaHe Ha
TPEBOCTOSI C HEOpPraHW4yHW HYTPUEHTU Un 2-
amuHoeTaHon. MNMpoBefeHn ca NoCKA ONUTK
Ha 6a3arta Ha cTaHAapTHU naowagkn oT 4
m?, pasgeneHn Ha cybnnotose (noBTope-
HUS) oT 1 m?, n=8 3a BapuaHT. Npu nscnea-
BaHWTe nacuiia: PalirpacoBo, npeacTaBeHo
oT Lolium perenne L. u XeTeporeHHo,
cbCTaBeHo OT 85% Gramineae sp., 15%
Fabaceae sp. u 5% pgpyrm BugoBse, €
YCTaHOBEHO, Ye KOMOMHUPAHOTO TpeTupaHe
B [,03a, KakTo criegBa: 12.6 gK; 6 g N; 4.8 g
P; 0.9 g Mg; 0.9 g Cu; 0.027 g Fe; 0.009 g
B; 0.015 g Mn; 0.009 g Zn; 0.006 g Mo;
0.0038 g Se and 0.15 g 2-aminoethanol 3a 1
m®, BOAM A0 3HAUNTESTHO aKyMy/MpaHe Ha
XEenA30 U MaHraH 1 B No-mMasika CTeneH Ha

SUMMARY

In order to evaluate the possibility
of improving the mineral composition and
nutritional value of the pasture in a region
of trace element deficiency (Viskyar
Mountain), for two growing seasons
(2014-2015), the effect of foliar treatment
of grass vegetation with inorganic
nutrients and  2-aminoethanol  was
studied. A field experiment was carried
out on the basis of standard 4 m? plots
divided into subplots of 1 m? (replicates),
n=8 for each variant. It was found that
combined treatment in a dose as follows:
12.6 g K; 6 g of N; 4.8 g of P; 0.9 g of Mg;
0.9 g Cu; 0.027 g Fe; 0.009 g B; 0.015 g
of Mn; 0.009 g of Zn; 0.006 g Mo; 0.0038
g of Se and 0.15 g of 2-aminoethanol per
1 m? leads to significant accumulation of
iron and manganese and, to a lesser
extent, copper and zinc in the vegetation
of the explored ryegrass (Lolium perenne
L.) and heterogeneous (composed by 85%
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Mef M LUMHK B Kpas Ha Beretauusita. Ycra-
HOBEHW MONOXUTESHN eekTn oT TpeTupa-
HeTO CbLLO Taka ca MOBULIEHOTO CbhAbpXa-
HMEe Ha CYpOBM NPOTEMHU U MOAO6PEeHUAT
hM3noOrMYEH CcTaTyC Ha  pacTeHusTa
(NOBULLIEHM  KOHUEHTpauuMy Ha  obwus
XN0pochusl U PasTBOPUMKUTE MPOTEUHU U

MOHMWKEHA aKTMBHOCT Ha  Cyrnepokcupg
ancmytasara).
Kntouosu ayMu: nacuiiHa

pacTUTENIHOCT, TPeTMpaHe C MUHepasHU
HYTPUEHTU U 2-aMUHOETHOJ1, eCeHLManeH
efleMeHTeH CbCTaB, (POTOCUHTETUYHU
MUIMEHTU, Pa3TBOPUMM NPOTENHU

YBO/,

MnaHWHCKMTE Nnacuwa npeacTasns-
BaT 3HauuTeneH Asn ot pypaxHute pe-
CYpCW 3a XXMBOTHOBBACTBOTO B Bbarapus.
Mpu HEKOHTpONMpaHaTa ecTecTBeHa cpe-
Aa, obade, pacTMTenIHOCTTa € NoAJ/1okKeHa
Ha BMIMSAHMETO Ha peauua HebnaronpusaT-
HW YC/I0BWS, KOETO BOAW A0 MOHWKaBaHe
Ha NPOAYKTMBHOCTTA W XpaHuUTesiHaTa
CTOMHOCT Ha nawaTta. B cboTBeTCTBUE C
npeauwHn n3cneaBaHvus B npegniaHuH-
CKM W NMI@HWUHCKN parioHn, NoaobHM He-
6naronpusTHM  paktopu ca  [/f1laBHO
reosIOKKN 00OYC/IOBEHUTE MUHEepasHUTe
AeduunTn 1M BUCOKaTa KUCENMHHOCT Ha
nousata (Wagner et al., 2004).

B onutute 3a crtabunusnpaHe Ha
[o6MBNTE CbBpPEMEHHaTa 3emefesnicka
Hayka pas3BuBa HOBW MOAXO0AM, BK/IHOYBA-
LM M3MNON3BAHETO HA MPUPOAHO UAEHTUY-
HW TpeTupaHua 3a NogobpsiBaHe Ha 06e3-
neyeHOCTTa Ha pacTeHuaTa C XpaHuTeNnHu
BellecTBa M TAXHaTa YCTOMYMBOCT Ha
CTpec B/AMSHUATA Ha OKojiHaTta cpepa. B
nocnegHuTe roaMHn ocob6eHo BHUMaHue B
Hay4yHUTEe un3cnenBaHus ce o6pblia Ha
IM3MOMOTMYHOTO AEeCTBUE HA BUOTrEeHHW-
T€ aMuHM (XO/IMH, aMWHOETaHOs) KaTo
pacTexHu cTumynaropu. AMUHOETaHOTbT
€ U3BECTEH KaTo 6e3BpedHO 3a oKosHaTa
cpepa CbefuHeHMe OT ecTecTBEH Mpous-
X0 C BUCOK aHTUCTpecoB ecpekT. MNoka-
3aHO e, Ye 2-aMUHOeTaHONbT Npean3BUK-
Ba 3HauuTeneH O6poli  6naronpuaTHU
edekTn KaTo noBuLLIaBaHe Ha NPOAYKTUB-

Gramineae sp., 15% Fabaceae sp. and 5%
other species) pastures at the end of the
vegetation. Determined positive effects of
treatment are also the increased content of
crude proteins and the improved
physiological status of plants (increased
concentrations of total chlorophyll and
soluble proteins and decreased activity of
superoxide dismutase).

Key words: pasture vegetation,
mineral and 2-aminoethanol treatment,
essential element’ composition,
photosynthetic pigments, soluble proteins

INTRODUCTION

Mountain pastures represent a
considerable share of the livestock feed
resources in Bulgaria. In the uncontrolled
natural environment, however, vegetation
is subjected to a number of adverse
conditions, which leads to a decrease in
productivity and nutritional value of
pasture.

According to previous studies in foothills
and mountainous areas, such unfavorable
factors are mainly the geologically
predetermined mineral deficiencies and
high acidity of the soil (Wagner et al.,
2004).

In the attempts to stabilize yields,
modern agricultural science develops new
approaches, including the use of naturally
identical treatments to improve the plant
nutrient supply and resistance to
environmental stress.

Recently the physiological action of the
biogenic amines (choline, aminoethanol),
as plant growth stimulators, have received
much scientific attention.

The 2-aminoethanol has been recognized
as an environmentally-friendly substance
of natural origin with a high stress-
tolerance inducing effect. It has been
shown that 2-aminoethanol application by
counteracting the stressors action can
produce a lot of beneficial effects, such as
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HOCTTA W XM3HEHOCTTa Ha pacTeHusATa
(Bergmann et al., 1998; 2002) 1 no-go6po
dopMMpaHe Ha KopeHoBaTa cuctema
(Lippmann et al., 1998).

Llenta Ha npoBeAeHOTO n3crensa-
He 6elle Aa ce Npoyyn Bb3MOXHOCTTA 3a
nogo6psieaHe XMMUYHMSA CbCTaB Ha
nacvwHara pacTUTESIHOCT 4pe3 MaHu-
nynnpaHe KOHUEeHTpauusaTa Ha MUHepas-
HW HYTPWEHTN NMOCPEACTBOM JINCTHO Tpe-
TMpPaHe C Makpo-, MUKpPOENEMEHTU ©N 2-
aMUHOETaHo/.

MATEPWNAN N METO4WA

B npogb/mkeHve Ha 2 BeretauunoH-
HW ce30Ha e npoBefeH MOJICKA OnuUT B
paiioHa Ha Buckap nnaHuHa, xapakrepu-
3upaly ce ¢ gedUUUTHO CbAbpXaHne Ha
Me[, LMHK 1 cesieH B noysarta.

OnuTHU nnowaakn (2 KOHTPOSHU ©
2 TpeTupaHu) ¢ pasmep 4 m’, pasgenenu
Ha cy6naoToBe oT 1 m? (NoBTOpeHUsl), ca
3a/I0KEHN BBPXY TUMUYHM yyacTbUU Ha
XeTeporeHHo nacuuie cbC CbCTas, npej-
ctaBeH oT 85% Gramineae sp., 15%
Fabaceae sp. n 5% gpyru Bugose, u pai-
rpacoBo nacuuie, CbCTaBeHO OT Lolium
perenne L.

Mpe3 ekcnepumMeHTaNIHUA Mepuop,
oT 60 AHM, e MpoBeAeHO TpeTupaHe Ha
30.04. n 30.05., B fgo3a KakTto cnepsa.
126 gK; 6 gN; 48gP; 09gMg; 09¢g
Cu; 0.027 g Fe; 0.009 g B; 0.015 g Mn;
0.009 g Zn; 0.006 g Mo; 0.0038 g Se and
0.15 g 2-aminoethanol 3a 1 m’ 3a
NPUroTBAHETO Ha TpeTupawus passop e
U3MoN3BaH TeueH Top, HaTpueB xuapoce-
nexHnt (NaHSeOs3) 1 2-ammHoeTaHon, Kato
KOMMOHEHTUTE ca pa3TBOPEHN BLB BOAA.

ExkcnpepumeTasiHMAT  pas3TBop €
pasnpbcHaAT paBHOMEPHO BbLPXY NIUCTHA-
Ta Maca M NOBLPXHOCTTA Ha MoysaTta.
EhekTbT OT TpeTupaHeTo e OLeHeH ypes
CpaBHUTENIeH aHann3 Ha cpegHu npobu
OT pacTuTeneH Matepuas, cbopaH ot 1 m-.

OnpegeneHn ca cnegHute nokasa-
TeNn: KOHLEHTpaLusi Ha OCHOBHU eceHumarn-
HN enemeHTtn, (ICP-OES), cbabpxaHue Ha
cyposu npoTenHun (Kjeldahl), cyposu masHu-
HK (Soxhlet), pasTBOpuMM npoTenHn (No

enhanced plant productivity, stabilization
of plant vitality (Bergmann et al., 1998;
2002) and better architecture of root
system (Lippmann et al., 1998).

The objective of this study was to
examine the possibility of improving the
chemical composition of pasture by
manipulating the concentration of mineral
nutrients with foliar application of macro-,
trace elements and 2-aminoethanol to
grass vegetation exposed to natural
mineral deficiencies.

MATERIAL AND METHODS

For two vegetation seasons, a field-
based experiment was carried out in the
Viskyar Mountain area, characterized by
deficient copper, zinc and selenium
availability in soils.

Standard plots of 4 m? (two control
and two treated) divided into subplots of 1
m? (replicates) were established on the
typical sites of heterogeneous pasture
composed of 85% Gramineae sp., 15%
Fabaceae sp. and 5% other species, and
ryegrass pasture dominated by Lolium
perenne L.

During the experimental period of
60 days, treatment was performed on
30.04. and 30.05, in a dose as follows:
12.6 g K; 6 g of N; 4.8 g of P; 0.9 g of Mg;
0.9 g Cu; 0.027 g Fe; 0.009 g B; 0.015 g
of Mn; 0.009 g of Zn; 0.006 g Mo; 0.0038
g of Se and 0.15 g of 2-aminoethanol per
1 m? Liquid fertilizer, sodium hydro
selenite (NaHSeO3;) and 2-aminoethanol
are used to prepare the treatment solution
by dissolving all compounds in water.

The experimental solution was
uniformly spread on the foliage and the
soil surface. The effect of the treatment
was assessed by comparative analysis of
average samples of plant material
collected from 1 m?.

The following parameters were
determined: concentration of essential
elements (by ICP-OES), crude protein
content (Kjeldahl), crude fat content
(Soxhlet), soluble proteins (according to
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Lowry) cbAbpXaHne Ha (OTOCUHTETUYHU
NMATMEHTM W aKTUBHOCT Ha Cyrnepokcug
ancmytaszata (EC 1.15.1.1), nocpefcTtsom
cnekTpohoTOMETPUYHU MeToau. [locToBep-
HOCTTa Ha pas3nukuTe Mexay KOHTPOHUTE 1
TpeTupaHmTe npobu (n=8) e ycTaHOBeEHa
ypes t — TecT Ha Student-Fischer.

PE3YJITATN N OBCBXAAHE

PesyntatuTe 3a NpoMeHUTE B MUHE-
pasiHMA CbCTaB Ha nacuvuiata noj BAvsiHue
Ha MVHepasiHOTO CynjeMeHTMpaHe ca
0606ueHn B Tabnmya 1. [JaHHWTE 3a KOH-
LeHTpaumsaTa Ha efNleMeHTn B pactutenHaTa
TbKaH OTpassiBaT 3aBMCMMOCTTA Ha akKymy-
nauyaTa oT 6oTaHMYeckus cbCTaB. TpaHc-
chepbT B MacuwiHaTa pacTWTesnHoCT, npe-
obnagasalia € NerymmHO3HM Buaose B

Lowry) content of photosynthetic pigments
and superoxide dismutase activity (EC
1.15.1.1) spectrophotometrically.
Differences between control and treated
samples (n = 8) were estimated with
Student-Fischer t-test.

RESULTS AND DISCUSSION

Changes in the mineral composition
of pastures upon the influence of the mineral
supplementation applied are summarized in
Table 1. Data on the concentration of
elements in plant tissue reflect the
dependence of the accumulation rate on the
botanical composition. The transfer in the
pasture vegetation, dominated by legume
species is higher.

CbCTaBa CWu, € B MO-BUCOKa CTENEH.

Ta6bnuua 1. EchekT OT NUCTHO TpeTMpaHe C HeEOPraHNYHW HYTPUEHTU N 2-aMUHO
€TaHON BbPXY MUHEPATHUA CbCTaB, CbAbPXKAHMETO Ha CYPOBU MPOTEUMHU U
CYypOBU Ma3HMHU Ha nacuwHaTa pacTUTesIHOCT
Table 1. Effect of foliar treatment with inorganic nutrients and 2-aminoethanol on
the mineral composition, raw proteins and fats content of pasture vegetation
PavirpacoBo nacuwe Bo6oBo nacuuie
Ryegrass pasture Legume pasture

Plots 30" day 60" day % 30" day 60" day %
Cu Treated 5,7 (0,16) 7,66 (+0,92) 2,50 6,78 (+0,98) 8,55 (+1,24) 10,60
mg kg'lDM Control 4,88 (x0,91) 7,47 (£1,5) 6,04 (£0,28) 7,73 (£0,57)
Zn Treated 15,9 (+0,9) 16,9 (+2,3) 252 29,0 (+1,3) 33,5 (+7,4) 28,3
mg kg'DM  Control 16,1 (+0,3) 13,5 (+3,3) 28,6 (+0,70) 26,0 (+1,7)
Mn Treated 47,9 (+4,5) 52,7*(¥3,0) 81,1 131,5(+9,2) 1985 (+75,7) 61,6
mg kg'DM  Control 44,8 (+8,3) 29,1 (+0,7) 97,8 (+5,9) 1228 (+4,2)
Fe Treated 59,8 (+4,9) 83,0*(¥6,9) 59,6 74,5(¢3,3) 103,9(¥3,9) 29,9
mg kg'lDM Control 48,3 (¥1,3) 52,0 (#5,4) 64,9 (#4,1) 80,0 (£8,3)
Ca Treated 2,21 (+0,28) 2,58 (+0,15) 1,2 3,47 (+0,58) 7,1 (+1,25) 44,6
g kg'DM Control 2,42 (¥0,26) 2,55 (+0,06) 3,96 (+0,52) 4,91 (+1,06)
P Treated 2,87 (+0,12) 1,64 (+0,08) 155 3,26 (+0,29) 2,41 (+x0,32) 11,1
g kg'DM Control 2,76 (¥0,12) 1,42 (+0,05) 3,46 (+0,29) 2,17 (+0,04)
Raw Proteins, Treated 12,30 7,60 11,45 9,56
% Control 10,50 6,29 12,10 8,75
Raw Fats, Treated 1,94 1,09 1,55 1,51
% Control 1,83 1,47 2,28 1,20

N=8. Values are expressed as mean (+SD).
% - tissue accumulation of treated plants related to non-treated at the 60" day.
* - data differ significantly at p<0.05 (Student-Fischer t-test)

B kpasa Ha Beretaumsita e ycTa- At the end of the vegetation a
HOBEHO 4YBCTBUTENHO MoBuWaBaHe B | significant increase in the content of
CbAbpPXaHNETO Ha MaHraH 1 xenn3o. Ha | manganese and iron was found. On the
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60™" peH KOoHUeHTpauusiTa Ha MaHraH B
TpeTMpaHaTa pacTUTESIHOCT HapacTBa C
81.1% (paitrpacoBo nacuuie) n ¢ 61.6%
(xeTeporeHHO nacuule). AHa/IOTMYHO, KOH-
LeHTpaumsaTa Ha XenAa3o ce nosuwiasa C
59.6% (paiirpacoBo nacuuie) n ¢ 29.9%
(xeTeporeHHO nacuule). To3n edrekT Moxe
[a ce CBbpXe C BMCOKaTa KUCENMHHOCT Ha
noysuTe — CToOWHOCTMTE Ha pH ca CbOT-
BeTHO 4.7/ 4.3, KOeTo ocurypsisa BMCOKa
KOHLEeHTpauns Ha mMobunHute gopMy Ha
[ABaTta efieMeHTa.

MoeuwasaHeTo B HMBaTa Ha Cu u Zn
e B Mo-masika cTeneH u Bb3/M3a Ha 2.5/
25.2% wn 10.6/ 28.8%, CbLOTBETHO Mpu
paiirpacoBoTO M XeTeporeHHOTO nacuia.
Mo-cna6o uspaseHuAT edoekt 6M Moren ga
ce 06sICHM C HUCKA [03a Ha TpeTupade,
Kato ce B3eme Moj BHMMaHWe AeduuunT-
HOTO (POHOBO CbAbpXaHWe Ha Mef U LMHK
B MOYBUTE, YCTAHOBEHO B MNpeauLLHn
nscnepgsarHna (Kashamov et al.,, 2005;
Petrova et al., 2004). Ha 60™" peH ce
yCTaHOBsIBA HapacTBaHe B HMBOTO Ha
Kanuma ¢ 45% camo B xeTeporeHHata
pacTuTenHOCT nopagy NO-BUCOKUS akymy-
NaunoHeH kanauuTeT Ha JIeryMMHO3HUTE
Bugose. lNMpomsaHa B akymynauusita Ha P
cnep, TpeTupaHeTo He e Hab/logasaHa.

EdekTbT Ha 6uoakymynaumsi He e
cTaTuCTMYeckn NoTBbpaeH. ToBa e pesys-
TaT OT BMCOKaTa CTeneH Ha BapupaHe B
KOHUEHTpauuuTe Ha cpegHuTe npoow,
KOETO Cce Ab/hKM Ha dpakTa, Ye NpoLechT Ha
TpaHcthep ¥ ycBOsiBaHE Ha MUHepanHuTe
BellecTBa Ce /MMWTMpPa OT ronsMm 6pol
(hakTopKn: MOYBEHM XapakKTEpPUCTUKU, MEX-
[yenemMeHTHN B3aMmofeincTBns u BUOOBO-
cneundnyeH akymynauvoHeH Kanauutet
Ha pactuTenHute Bugose (Kabata-Pendias
and Pendias, 1992).

OTHOCHO ediekTa OT MNPOBEAEHOTO
Cyn/ieMeHTMpaHe BbpXy XpaHuTenHara
CTOMHOCT Ha nacuiiHaTa pacTuTesiHOCT, ce
yCTaHOBsIBA HapacTBaHe B CbAbpXaHWeTo
Ha CypoBWM nNpPOTEMHW W TeHAeHuua 3a
Ccnabo MoHWXaBaHe B CbAbPXAHMETO Ha
CypoBK Ma3HuHu (Tabnvua 1).

Mo-egHO3HaYeH e  YyCTaHOBEHMAT
OTrOBOpP Ha TpeTupaHeTo Mpu uscnensBaHun-
Te pusnonornyHn nokasatenu (durypa 1 u
durypa 2).

60" day the concentration of manganese
in the treated vegetation increased by
81.1% (ryegrass pasture) and by 61.6%
(heterogeneous pasture). Similarly, the
iron concentration increased by 59.6%
(ryegrass pasture) and by 29.9%
(heterogeneous pasture). This effect may
be accounted to the acidic soil conditions,
(pH value of 4.7/ 4.3, respectively),
providing high background concentration
of the mobile forms of both elements.

The increase in Cu and Zn levels
was to a lesser extent and amounted to
2.5/ 25.2% and 10.6/ 28.8%, respectively,
for the ryegrass and heterogeneous
pasture. The less pronounced effect
could be explained by a low treatment
rate taking into account the deficient
background content of copper and zinc in
the soils found in previous studies
(Kashamov et al., 2005; Petrova et al.,
2004). On the 60" day, an increase in the
calcium level by 45% was found only in
heterogeneous vegetation because of the
higher accumulation capacity of the
leguminous species. No response in the
accumulation of P has been established
after treatment.

The bioaccumulation effect is not
statistically confirmed. This is the result of
the high degree of variation in the
averaged samples concentrations due to
the fact that the plant uptake rate is
limited by a large number of factors: soil
characteristics, element interactions and
species-specific accumulation capacity of

plant species (Kabata-Pendias and
Pendias, 1992).
Regarding the effect of

supplementation on the nutritional value
of the pasture vegetation, an increase in
the crude protein content and a tendency
for a slight decrease in the crude fat
content were found (Table 1).

The treatment response related to
the physiological parameters studied was
more pronounced (Figure 1 and Figure 2).
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Legume
pasture
Ryegrass
pasture
Legume
pasture

Ryegrass

Chlorophylls Carotenoids

pasture

0 0,02

0,04 0,06 0,08

mg g’ DM

dur. 1. EdekT OT /IMCTHO TpeTupaHe C HeOpraHW4YHM HYTPUEHTU N 2-aMUHO
eTaHo/1 BbPXY ChAbpPXaHNETO Ha X/10potnIN U KapoTUHOUAN

Fig. 1. Effect of foliar treatment with inorganic nutrients and 2-amino ethanol on
the content of chlorophylls and carotenoids

Benute cTbnbyeta CLOTBETCTBAT HA HETPETUPAHUTE BapyaHTu

White bars correspond to untreated variants

N npu pBete TpetmpaHu rpynu,
KOHLeHTpauuaTa Ha xsiopodnauTe, U B
rno-manka CTeneH Ha KapoTeHouguTe,
HapacTBa B CpaBHEHWE C KOHTpO/UTE.
YCTaHOBEHOTO MO-BUCOKO CbAbpXaHue
Ha (hOTOCHMHTETNYHUTE NMArMeHTU
rapaHTipa Mo-BUCOKA WMHTEH3MBHOCT Ha
dhoToCMHTE3aTa, KOETO MOXe Aa 06SCHU
pocTtoBepHOTO yBenuuasaHe (P<0.01) B
KOHUeHTpauusaTa Ha pasTBopuMM
npoteuHu (durypa 2).

AKTMBHOCTTa Ha Cynepokcuz Aucmy-
TazaTa € [0CTOBepHO no-Hucka (P<0.01)
npu TpeTupaHute rpynu. Cynepokcus
AncmyTasarta ydyactsa npu envMUHUpaHeTo
Ha peakTMBHUTE KUC/MOPOA-ChAbpXaLlmM pa-
Avikanu, reHepupaHu nog Bb3AeincTBue Ha
cTpec-hakTtopy Kato MuHepasieH paucba-
NaHc, eK30reHHO TpeTupaHe u Ap. YcTaHo-
BeHarta Mo-HUCKa aKTMBHOCT Ha eH3umMa e
MHAMKATOP 3a MOHWKaBaHe MpouecuTe Ha
oKucneHne n 6naronpusaTeH edekT Ha Tpe-
TMpaHeTo BbpXy (PM3N0I0TUYHUSA CTaTyC.

B3emaiikn nog BHUMaHve npeguLlHu
uscnefBaHus, HabnwogasaHuTe  eqekTn
Morat ga ce npuemar 3a pesyntar ot
nogobpeHaTa MnHepasiHa 06e3nevyeHocT, a

In both treatment groups, the
concentration of chlorophylls, and
carotenoids to a lesser extent is found to
increase compared with controls. The
observed higher content of
photosynthetic pigments ensures a higher
intensity of photosynthesis, which can
explain the significant increase (P <0.01)
in the soluble proteins concentration
(Figure 1).

The  activity of  superoxide
dismutase is significantly lower (P <0.01)
in the treatment groups. Superoxide
dismutase is involved in the elimination of
reactive oxygen species generated under
the influence of stress factors such as
mineral imbalance, exogenous treatment,
etc. The lower enzyme activity found is
an indicator of lowering oxidation
processes and a beneficial effect of
treatment on physiological status.

Taking into account the previous
studies, the observed effects can be
considered as a result of the improved
mineral supply and also the physiological
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CblLO Taka OT oM3nonornyHaTa akTMBHOCT
Ha MpUNoXeHnss 2-aMmHoeTaHos. CbobLe-
HW ca AaHHMW, Nokassaly, 4ye npuiaraHeTo
Ha 2-aMMHOasIKoxona mHAayuupa edekT Ha
CTpec-TofiepaHTHOCT, BOAM A0 nogobpsiBa-
He Ha TpaHcnopTa Ha MWUHepasiHW Bellec-
TBa B pacTeHuMsiTa U TAXHOTO YCBOsIBaHE
(Bergmann et al., 2002; Kogan et al., 2000;
Lippmann et al., 1998).

activity of 2-aminoethanol.

Data has been reported to show that the
application of 2-aminoethanol induces the
stress tolerance effect and improves the
plant nutrient uptake and utilization
(Bergmann et al., 2002; Kogan et al., 2000;
Lippmann et al., 1998).
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durypa 2. EQeKT OT JIMCTHO TpeTupaHe C HeopraHWYyHM HYTPUEHTUN W
2-aMMHOEeTaHO/1 BbpXY CbAbpPXaHNETO Ha pa3TBOPUMU NPOTEMHN U aKTUBHOCTTA
Ha cynepokcug ancmyTtasata (EC 1.15.1.1)

Figure 2. Effect of foliar treatment with inorganic nutrients and 2-amino ethanol
on the content of soluble proteins and superoxide dismutase (EC 1.15.1.1)

activity

Benute cTbnbyeTa CbOTBETCTBAT HA HETPETUPAHMTE BapuaHTy

White bars correspond to untreated variants

N3BOAN

B pamkute Ha npoBefeHus ekcrne-
PVYIMEHT Cce YCTaHOBABA, Ye KOMOUHUPaAHOTO
npunaraHe Ha HeopraHWYHW HYTPUEHTU U 2-
amyHoeTaHos, Npu TpeTupaHe B M3NUTBa-
HaTa f03a Ha pacTuTenHaTa 6GuomMaca Ha
npoyyBaHWTe pairpacoBo M XeTeporeHHo
nacuiia, BoAn A0 3HAUYUTESTHO aKyMy/iMpaHe
B Kpas Ha Beretaumsata Ha xesn3o (59.6%,
29.9%) n maHraH (81.1%, 61.6%), u B no-
Masika cTeneH Ha mep (2.5%, 25.2%) n uuHK
(10.6%, 28.8%) B TPEBOCTOA OT U3cnepnBa-
HYA gedmunTeH palioH. Vi3paseH nonoxure-
NeH edekT OT TPETMPAHETO € YCTaHOBEH U
BbB BPb3Ka C MOBULLIEHOTO CbhAbpPXaHUE Ha

CONCLUSIONS

In the frame of this experiment, it
was found that the combined foliar
application of inorganic nutrients and 2-
aminoethanol at the tested dose resulted
at the end of vegetation in a substantial
accumulation of iron (59.6%, 29.9%) and
manganese (81.1%, 61.6%) and, to a
lesser extent, copper (2.5%, 25.2%) and
zinc (10.6%, 28.8%) in the treated
ryegrass and heterogeneous pasture
vegetation in the explored deficient area.
A pronounced positive effect of treatment
was also found in connection with
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CYpoB MpPOTEUH K NoAobpeHus dmsmonoru- | increased raw protein  content and
ueH cTatyc Ha pacTeHusita. [lMonydyeHuTe | improved plant physiological status. The
pesyntatm ca OCHOBa 3a Mo-mMalabHu | results obtained are the basis for large-
npoy4BaHnsA B pasrnexjaHnTe acnekTu. scale studies in the examined aspects.
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PE3IOME

Mpes nepuoga 2011-2014 r. B
WMHCTUTYT no 3emefenve U CceMe3HaHue
,06pasuos undvk” - Pyce, e uU3NUTaHO
[JelicTBMETO Ha MWUKPOOMONOrMYHMA  TOp
.BIO-ONE”, XymnHosa kucenuHa n NH;NO;
BbPXY pacTexHuTe 1 NPOAYKTUBHU KayecTBa
Ha eguH xubpua 3vMMHa MacnopaliHa
panuua ,Mepkypnia”.

OnnTLT € N3BeeH Npu HENOJIBHU
YC/IOBUA W MOYBEH TUM CU/HO W3J/1yXKEeH
YepHO3EeM.

3a u3BexgaHe Ha onuTta ca W3nos-
3BaHN: 25% oOT TOpoBaTa HOpMa Ha
NH4NOj; BbaktepuaneH Top ,BIO-ONE -
CbCTOSALL, Ce OT XMBW opraHusamu u e 100%
HaTypaJieH TeyeH KOHLUEeHTpUpaH MUKPOOBUO-
florTMyeH MpoAyKT, BKIWOYBALW, fABa Buaa

MUKpOOpraHnsmn: aepobHn (Azotobacter
vinelandii) w»n aHaepobHn (Clostridium
pasteurianum); XymMuHOBa KucenuHa (OT

Haxoguwiata B wata NEW MEXICO), B
yninTo cbctaB BAmM3aTr 70 % XymMuMHOBa
kncenvHa n 20 % ®ynsuHOBa KMCENUHa.

Llenta Ha HacToALWOTO MpoyyBaHe e
[Ja ce yCTaHOBM BAUSHWETO Ha MWKPOOMO-
nornyuusa Top ,BIO-ONE”, XymnHoBa kuce-
nmHa wn 25% oT TopoBaTa HOpMa Ha
NH4NO3, npu 3umHa panuua, B ycnosusaTa
Ha N3C O6pasuoB undnivk - Pyce.

SUMMARY

During the period 2011-2014 at the
Institute of Agriculture and Seed Science
“Obraztsov Chiflik” - Ruse, the effects of
"BIO-ONE"  microbiological fertilizer,
humic acid and NH,NO; were tested on
growth and productive qualities of one
winter oilseed rape hybrid - "Mercury.

The trial was conducted under
conditions without irrigation and soil type —
strongly leached chernozem.

To conduct the experiment were
used: 25% of the fertilizer norm of
NH4NO;; "BIO-ONE” bacterial fertilizer —
consisting of living organisms, 100%
natural liquid concentrated microbiological
product, including two types of
microorganisms: aerobic (Azotobacter
vinelandii) and anaerobic (Clostridium
pasteurianum); Humic acid (from the
deposits in New Mexico), composed of
70% humic acid and 30% fulvic acid.

The objective of the study was the
influence of "BIO-ONE microbiological
fertilizer, humic acid and 25% of the
fertilizer norm of NH,NO; to be determined
in winter oilseed rape under conditions of
IASS “Obraztsov Chiflik” — Ruse.
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Bb3 ocHOBa Ha nonyyeHuTe pesynta-
Tn 6elwe ycTaHOBEHO, Ye NOoAXpaHBaHETO C
.BIO-ONE”", XymnHoBa kucesnvHa n 25% ot
TopoBata Hopma Ha NH4NO;, yckopssat
pactexa Ha pacTeHusaTa, OKa3Ba MOMOXM-
TeNIHO BNUSHWE BbPXY TEMMa Ha HapacTBa-
He Ha cTb6/10TO 1 gobusa.

KnwouoBu gymun: 3umMHa MacnogaiiHa
panuua, 6nonornyHo 3emepenune, 6GUOTOPOBE,
[06VBK, CTPYKTYPHV €1eMEHTU Ha fobusa

YBO/,

CersickocTonaHckMTe NPou3BoanTENN,
3a nosyyaBaHe Ha BUCOKM [06WBW, WU3NOJI-
3BaT [0 KpaeH npefen pecypcuTe Ha 3ems-
Ta, KOeTo BOAM A0 Bb3HWKBAHE Ha pegmua
npo6nemu. Ha orpoMHU NOWM ce OTrIex-
[aT eHV U CbLM KYNTYpU, KaTo MHOrokpaT-
HO Ce M3MNo/3Bar efHn 1 CbLUW NecTULUamn 1
TOpoOBe, 3a yBe/iMyaBaHe Ha NpPOAyKTUB-
HOCTTa Ha Kyntypute. ETO 3auWo Bb3CTa-
HOBSIBAHETO Ha MOYBEHOTO naogopoave e
eMH OT MpUopuUTETUTE HA CBLBPEMEHHOTO
3emegenue (Bakalinov, 1982; lynch, 1983).

MpunaraHeTo Ha NIUCTHN TOPOBE MO-
Xe [a KoMMneHcupa 3arybute oT M3mMuBaHe
Ha asota npu MpoJIeTHO MoAxpaHsaHe |
nosulaBa 3HauYUTENHO [06MBa M Kadec-
TBOTO Ha pacTtuTenHarta npogykums. Te ca
0Cc06eHO eqIeKTUBHN 3a W3BBHKOPEHOBO
nogxpaHsaHe — Taka HapeyeHOTO JINCTHO
TOpeHe, NpV KOeTo ce noctura no-gobpo
abcopbuvpaHe Ha XpaHWUTeNHUTE efleMeHTU
(lvanova et al.,, 1995; Atanasova et al.,
1999). J/IncTHUTE TOpPOBE, Ca BOAOPA3TBOPU-
MU U HE CbAbPXaT MpumecK, KouMTo 6uxa
MOr/M fa YBPeasT pacTeHusaTa, Kakto u ga
npegusBukaT HatpynsaHe Ha OCTaTb4HU
KonuyectBa B npogykumsAta. locnegHute
mMoraTt ga ce npwnarat U B KOMGuHauma c
NPOAYKTW 3a pacTuTenHa 3alwmTa.

Cnopeg Pachev (2003; 2004; 2008),
TeYHUuTe TOpPOBE OKas3BaT MOMNOXUTESTHO
B/ISIHAE BBPXY MPOLECUTE HAa JINCTHOTO U
KOPEHOBO MNoAxpaHBaHe Ha pacTeHusiTa C
uen nosuwasaHe Ha O06MBa M Ka4yecTBOTO
Ha cemeHara. [pyrn aBTopu (Georgieva and
Nikolova, 2010; Kartalska, 2010; Nikolova
and Georgieva, 2010) e4HOBPEMEHHO C pac-
TEXHWUTE PEerynaTopu BHACAT U XpaHUTESTHM
efleMeHTN BbB BUA HA NICTHO MOAXpaHBa-
He, Kato No TO3W HayuMH Cce MnoBuLwaBa

Based on the obtained results it
was found that nourishment with "BIO-
ONE", humic acid and 25% of the fertilizer
norm of NH;NO; accelerated plant
growth, influenced on the growth rate of
the stems and yield.

Key words: winter oilseed rape,
organic farming, biofertilizers, yield, structural
elements of yield

INTRODUCTION

In order to obtain high yield, the
agricultural producers use land resources
to the utmost, resulting in a number of
problems. One and the same crops are
grown on large areas, using one and the
same pesticides and fertilizers repeatedly
to increase crop productivity. That is why
the recovery of soil fertility has been one
of the priorities of the modern agriculture
(Bakalinov, 1982; lynch, 1983).

The applying of foliar fertilizers
could compensate the losses of nitrogen
washing during spring top-dressing and
significantly increases yield and quality of
plant production. They are particularly
effective for outside root fertilizing - the
so-called foliar fertilization, in which better
absorption of nutrients is being achieved
(lvanova et al.,, 1995; Atanasova et al.,
1999). Foliar fertilizers are water-soluble
and do not contain impurities that could
damage the plants and cause
accumulation of residuals in the
production. The latter may also be used in
combination  with  plant  protection
products.

According to Pachev (2003; 2004;
2008), liquid fertilizers have positive
influence on the processes of foliar and
root extra nutrition of plants in order to
increase yield and quality of seed. Other
authors (Georgieva and Nikolova, 2010;
Kartalska, 2010; Nikolova and Georgieva,
2010) along with growth regulators
reported applying nutritional elements in
the form of leaf extra nutrition, thus
increasing the resistance of plants to low
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YCTOMUMBOCTTA Ha pacTeHUsiTa Ha HUCKK
Temnepatypu 1 3acyllaBaHe, KakTo 1 cbxpa-
HSIBAHETO WM TpaHcrnopTabunHoctTa (Angelov,
2007; Popov et al., 2010; Ivanova, 2012).

Kato ocHoBHa Kyntypa, B noseve ot
32 cTpaHu, 3MMHaTa panuua Habupa Bce
no-rofisiMa MnonyssipHOCT My Hac. KakTo
BCMYKM MacnofaiiHu KynTypu, Taka u T, e
CWIHO B3UCKaTe/iHa KbM XpaHUTeSHUTe
BellecTBa B noysata. TA € 0T3VBYMBA KaKTO
Ha OpraHWYyHo, Taka W Ha MUHEepasTHO
TopeHe. 3a dhopmupaHe Ha 100 kg cemeHa
OT Aekap M CbOTBETHATa Haj3emHa Maca
panvuaTta u3BnMya OT nouysata 5-6 kg/da
P,Os ; 4-6 kg/da K,O; 4-7 kg/da CaO; 0.7-
1.1 kg/da Mn n 4 kg/da S. O6UKHOBEHO
cboTHOoweHneto N:P:K e 3:221 npu
nposieTHaTa panuua n 4:2:1 npu eceHHaTa.
OT HanpaBeHWTe MHOro6poliHn unscnensa-
HWA e YCTaHOBEHO, Ye panuuaTa ce Hyxjae
2 NbTU noBeye OT asoT, docdop, Kanwui,
MaHraH, 6op n capa n 5 NbTU Noseye oOT
Ka/uuil, B CpaBHeHMEe CbC MeHuuara.
JIncTHOTO noaxpaHBaHe akTMBU3UPa MUKPO-
6vonorMyHaTa [AenHocT Ha nouysaTa, B
pesynTaT Ha KoeTo ce nofobpsiBa CTPYKTY-
pata, aepauusta ¥ BOLONPOHULATENHOCTTA
n (Schorberger, 1989; Kozlovskaya, 1996;
Ruszkowska et al., 1996).

LlenTa Ha HacTOoAWOTO npoy4ysaHe
e [la yCTaHOB/ B/IMAHWNETO Ha MUKPOOWO-
norunyHna  Top ,BIO-ONE”, XymuHOBa
KucennHa n 25% oT TopoBaTa HopMa Ha
NH4NO3, BbpXy CTPYKTYPHUTE €leMeHTH
n fobuea npu 3¥MHa panvua, B yCnoBusaTa
Ha N3C O6pasuoB undnuk - Pyce.

MATEPVAJT N METOOU

Mpe3 nepuoga 2012-2014 r1. B
ONWUTHOTO noJsie Ha WHCTUTYT no 3emepe-
nne n cemesHaHune “O6pasuoB Yudnk” -
Pyce Ha noyBeH TUM CUNHO W3MYXeH
yepHo3eM, Gelle n3BefeH MOJICKN ONUT C
eqvH xnbpua 3MHa MacnogaiHa panvua
~.MepKypuii”, 3a710)keH No 6/10KOB METO[, B
4yeTUpW NOBTOPEHUSA C rofleMnHa Ha OonuT-
HaTa napuena 10 m® 1 paHAoOMWU3MPaHO
pasnosioXeHne Ha BapuaHTuTe, Npu Heno-
JIBHW YCNOBUA, cnef npefLlecTBeHuK
nweHunua copt ,BeHka 1”. OTrnexgaHeTo
Ha panvuaTta 6ele M3BbPLIEHO N0 06LLO
Bb3npueTara TexHosormsa 3a palioHa

temperatures and droughtness, as well as
improve storage and transportability
(Angelov, 2007; Popov et al., 2010;
Ivanova, 2012).

As the maim culture, in more than
32 countries, winter rape is gaining in
popularity in Bulgaria. Like all oil crops, it
is also very demanding for nutrients in the
soil. It is responsive to both organic and
mineral fertilization. For the formation of
100 kg of seed per hectare and the
corresponding ground surface, the rape
extracts from the soil 5-6 kg/da P205; 4-6
kg/da K20; 4-7 kg/da CaO; 0.7-1.1 kg/da
Mn and 4 kg/da S. Usually the ratio N: P:
Kis 3: 2: 1 in spring rape and 4: 2: 1 in
autumn. From the numerous research
done, rapeseed needs 2 times more
nitrogen than phosphorus, potassium,
manganese, boron and sulfur and 5 times
more calcium than wheat. Foliar
nourishment activates the microbiological
activity of the soil, resulting in improved
structure, aeration and water permeability
(Schorberger, 1989; Kozlovskaya, 1996;
Ruszkowska et al., 1996).

The objective of the study was the
influence of "BIO-ONE” microbiological
fertilizer, humic acid and 25% of the
fertilizing rate of NH4;NO;, on structural
elements and yields to be determined in
winter oilseed rape, under conditions of
IASS “Obraztsob Chiflik”, Ruse.

MATERIAL AND METHODS

During the period 2012-2014 in the
experimental field of Institute of
Agriculture and Seed Science "Obraztsov
Chiflik", Ruse on a soil type of highly
leached chernozem, a field experiment
was conducted with Mercury winter
oilseed rape hybrid, after the block
method in four replications, experimental
plot being 10 m?, and randomized layout
of the wvariants, under non-irrigating
conditions, after a predecessor Venka 1
wheat variety. The growing of the oilseed
rape was carried out according to the
adopted for the region technology
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(lvanova et al., 1999).

Ha nouyBeH TuUN CWIHO W3NYXeEH
YepHO3€eM, C HUCKO XYMYCHO CbAbpXaHune
(1,98%) cbc cuneH geuuAT Ha MUHe-
paneH N (16,84 mg.1000 g*), Hucka 3ana-
ceHocT ¢ nogguxeH P,0s (6,15 mg.100 g™)
n pobpa 3anaceHocT Ha ycsBoum K,O
(33,17 mg.100 g%).

3a npoy4yBaHeTo 6s1xa noabpaHu n
u3nuTaHu 3 BapumaHTa Ha TOpeHe C:
6akTtepuaneH Top ,BIO-ONE”, XymunHoBa
KncenunHa, 25% oOT TopoBara HopmMa Ha
NH4NO3z 1 koHTpOna.

WM3nnTaHnTe npenapatu ca ¢ npe-
nopbyaHu OT gucTpmbytopckata dvpma
CPOKOBE, HauyvHW 1 403U Ha NPUIoKEHUE
(Tabnuua 1), cvorBeTHO: ,BIO-ONE” (300
ml.da™®) n XymuHosa kucenuHa (400 g.da™) —
(hasa poseTka (c gosa 28 l.da™ paboTeH
pa3tBop), 25% NH4NO; (oT TOpoBaTa
HOpMa 3a Ky/nTypata) — NpeacenToeHo
(10.5 kg.da™).

Tabnuya 1. Cxema Ha onuTa
Table 1. Scheme of the experiment

(lvanova et al., 1999).

Winter oilseed rape was grown on a
type of highly leached chernozem with a
low humus content (1,98%) with a strong
deficiency of mineral N (16,84 mg.1000 g™),
a low stock of mobile P,Os (6.15 mg.100 g™)
and good stock of asimilable K,O
(33.17 mg.100 g%).

One variant without treatment and
three fertilization variants were selected
and studied: BIO-ONE bacterial fertilizer,
humic acid, 25% of the fertilizer rate of
NH;NO3.

The studied formulations were with
dates, methods and doses of fertilizing
(Table 1), recommended by the distributor
company, as follows: BIO-ONE - 300
ml.da®, and Humic acid - 400 g.da™,
phase leaf rosette, 28 l.da™ working
solution, 25% NH;NO; (of the fertilizer
crop rate) — presowing, 10.5 kg.da’l.

BapuaHTn [o3a/ Dose, MpunoxeHune npu 3uMHa panvua

Variants ml.da™; g.da™; kg.da™ Application in winter oilseed rape
KoHTtpona / Control - -
BIO-ONE 300 EAHOKPATHO BEreTaumoHHO NpbCKaHe — (ha3a poseTka

Single-time vegetation spraying - phase rosette

XyMUHOBA KncesmHa 400 EfHOKpaTHO BeretauuMoHHO npbckaHe — dhasa po3eTka
Humic acid Single-time vegetation spraying - phase rosette
NH4NOs 10.5 EaHokpaTHO — npefcentbeHo

Single-time - presowing

TeuHuaT 6GaktepuaneH Top ,BIO-
ONE” e npousBegeH B Tekcac (USA).
Toli e HOBa reHepauuss MMKpoO6Uonoru-
YeH MPOAYKT CbCTOALW, ce OT ABa BuAa
XVWBW  MUKPOOPraHu3Mm —  aepobHu
(Azotobacter  vinelandii), aHaepo6Hu
(Clostridium pasteurianum). He cbabpxa
reHHO-MoaMrUMpaHy MUKPOOPTaHnU3Mu.
BIO-ONE ce ocHoBaBa Ha cBbp3BaLwure
a30T CBOOOJHO-XMBEELLUM MNOYBEHU MMUK-
poopraHusmu. dopmysiMpa ce BbB BPb3-
Ka CbC C/IOKHUTE CUHTETUYHM B3aMMOOT-
HOLLEHWA cpef Te3n opraHusMu u ocTa-
Hasarta 4yacT OT MoyBeHaTa eKkocucTema.
LIeHTpa/IHUAT  TEXHUYECKU aKUEeHT e
BbpPXy 6monornyHata mkcaums Ha atmo-

The BIO-ONE liquid bacterial
fertilizer is produced in Texas (USA). It is
a new generation microbiological product
consisting of two types of living
microorganisms — aerobic (Azotobacter
vinelandii), and anaerobic (Clostridium
pasteurianum). It does not contain
genetically modified micro-organisms.
BIO-ONE is based on nitrogen-binding
free-living soil micro-organisms. It is
formulated in connection with the
complex synthetic relationships between
these organisms and the other part of the
soil ecosystem. The central technical
focus is on the biological fixation of
atmospheric nitrogen, which is the most
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cthepHMa as3oT, KOWTO € Hai-BaxHaTa
XpaHa 3a pacTteHuaTa. [pu npunaraHeTo
My B noysara, TOi [onpuHacsa 3a yBenu-
YaBaHe Ha OpraHM4YHOTO BELECTBO B
rnoysaTta M CblLUeBPeMeHHO A npepgnassa
OT BOAHAa 1 BETPOBA €Po3us.

XyMUHOBA K1cenuHa (0T Haxoam-
wata B wara NEW MEXICO), B uuitto
cbeTaB Bm3ar 70 % XymuHOBa Kucenu-
Ha u 20 % ®ynBuHOBa kKucenvHa. Te
aKTMBHO romarart, pacTeHueTo, 3a npue-
Ma Ha XpaHUTesNIHW MOHKU, KOUTO YeCcTo ca
3aK/lyeHn B noysara.

AMoHveBaTa cenuTtpa  (aMOHWeEB

Hutpat — NH;NO3) e XMMUYecKoTo cbeam-
HeHWe Ha COJ1 Ha aMOHsiKa C a3oTHa Kuce-
nuHa.  lMpefcTtaenssBa  BOAOpa3TBOpMMA
KpUCTasiHa cosl ¢ 650 nnm cnaboxbaT LBAT.
Coabpxa 33-34% a30T. boratoto cbabp-
XaHue Ha asoT B amMoHueBaTa CenuTpa
oKasBa Haii-cuneH edekT Bbpxy A0o6uBUTE
OT CeJICKOCTOMaHCckuTe KynTypu. ToBa £
npaBv NpeanoYnTaH U3KyCTBEH a30TeH TOp
B CEJICKOTO CTOMAaHCTBO.
OTueTeHn 6s1xa cnefgHWTe nokasa-
BMCOYMHA Ha pacTeHuaTa (cm),
pasknoHeHMs Ha efHO pacTeHue
(6p), 6poil NnofoBe Ha efHO pacTeHue
(6p), AbmkMHa Ha nnoga (cm), 6poi
cemeHa B nnog (6p), Terso Ha nnogoseTe
B €[JHO pacTeHue (g), Ter/o Ha ceMeHara
B eAviH nog (g), Tersio Ha LWyLynkuTe Ha
efHo pacTeHue (g), 4o6mBs 3bpHO (kg.da™).

[JaHHuTe 3a nosnydveHuTe [06MBU
ca MaremaTtuyecksm obpaboTteHu no
MeTofa Ha [AWCMNEPCUMOHHMA aHanuns, a
pasnvknute  Mexay — BapuaHtute  ca
ycTaHoBeHM 4pe3 Tecta Ha DUNKAN,
ANOVA (Dunkan, 1955.)

[JaHHnTe 3a MeTeoposIornyHUTE
ycnoBus 3a nepuoga Ha npoyysaHe ca
B3eTW OT cTaumoHapHata MeTeoposorny-
Ha knetka B W3C ,06pa3yos undnuk’,
pasnonioxeHa B 6/M30CT [0 OMUTHOTO
none.

Tenu:
6poii

PE3YJITATU N OBCBXXOAHE
MeTeoposiorMyHuTE (PakTopu, TeM-
nepatypa ¥ Banexwu, npe3 nepuoga Ha
u3crieBaHETO OKa3BaT BJ/INSHUE KaKTO

important food for plants. When applied in
the soil, it contributes to the increase of
the organic matter in the soil and at the
same time prevents from water and wind
erosion.

Humic acid (from the localities in
the state of New Mexico), composed of
70% of humic acid and 20% of fulvic acid.
They actively help the plant for the intake
of food ions, which are often locked up in
the soil.

Ammonium nitrate  (ammonium
nitrate — NH4;NO3) is the chemical
compound of ammonium salt with nitric
acid. It is a water-soluble crystalline salt
with a white or pale yellow color.
Contains 33-34% nitrogen. The rich
nitrogen content of the ammonium salt
has the strongest effect on crop vyield.
This makes it a preferred artificial
nitrogen fertilizer in agriculture.

The following traits were
registered: plant height (cm), number of
branches per a plant (pcs), number of
fruits per a plant (pcs), fruit length (cm),
number of seeds per a fruit (pcs), weight
of fruits per a plant (g), weight of seeds
per a fruit (g), weight of pods per a plant
(9), grain yield (kg.da™).

Data about obtained yield were
mathematically processed by the method
of dispersion analysis, and the
differences between the variants were
determined by the test of DUNKAN,
ANOVA (Dunkan, 1955).

Weather data for the period of
study were taken from the stationary
meteorological cell in IASS "Obraztsov
chiflik" located near the experimental
fields.

RESULTS AND DISCUSSION
Meteorological factors, temperature
and precipitation during the period of
study influenced both - on structural
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BbpXY CTPYKTYPHUTE efieMeHTW, Taka W
BbpXy A0OMBA Ha 3bPHO.

Mpe3 roanHUTEe Ha MpoyyBaHe
CbLLECTBEHN OTKNOHEHUSA OT CTOMHOCTUTE
Ha CpefHOJEHOHOLWHNTE TemnepaTtypu B
CpaBHeHMe C U3NCKBaHMATA Ha KynTypaTa

W MHOTOrOAWWIHUS  Nepuos He ce
Ha6nopasart (Purypa 1).
EKcTpemMHO  BUCOKM  TemnepaTypu

CbYeTaHM C HUcKa aTMocchepHa BaXHOCT
no BpeMe Ha (pasa UbPTEX Ha 3UMHaTa
mMacnogariHa panuua, He ca HabngaBaHu B
HWUTO efHa OT roAMHUTE Ha n3cneiBaHeTo.

elements and on grain yield.

During the years of study,
significant deviations from the daily
average temperatures compared to the
requirements of the crop and the
multiannual period were not observed
(Figure 1).

Extremely high temperatures
combined with low atmospheric humidity
during the blooming phase of the winter
oilseed rape were not observed in any of
the years of study.

Pl
-
-~
S

.;
! P

3
e
-
-—

\ ¢

memmeT o epdl yPe Tempsralore

1) 1
" 4 1 4
Tt \ ‘n il A “ ,‘
) \ b ’T 1 ’
[
L ¥ 1‘
o ) / L - |
Il < x .'><l|\.a1| MAM 1YV WV X X .>‘ZH LA IV VW
- S0 TP ] 4
- 2 Fd 2 P 2+ |

m— S | P HE HORRM T sceralure nonn

®dur. 1. CpegHomeceyHun Temneparypu, °C
Fig. 1. Average monthly temperatures, °C

Pasnnuna ce HabnwogasaTr no
OTHOLLIEHWe Ha cymata u pasnpegeseHneTo
Ha BasieXxute npe3 U3cfefBaHus nepuos,
KOWTO ca efHW OT OCHOBHUTe hakTopw,
KOWTO onpefenaT gobusa (durypa 2).

Mpe3 paBeTe wu3cnefBaHN rOAuHMU,
KO/IMYEeCTBOTO BasleXun Mpe3 Beretauyuata
Ha panvuara npesuwasat cbC 188,4 mm
3a 2012-2013 r. (772,7mm) n cbec 157,6 3a
2013-2014 r. (741,9mm) Te3n Ha Hop-mara
Ha MHororoguwHna nepuog — (584,3mm).
XapakTepHo 3a Te3n rofAuHu e pasHOMep-
HOTO pasnpefesieHne Ha Basiexute npes
nepuofa Ha oOTrfexgaHe Ha Kyntypara u
obesneyaBaHeTO M C [OOCTaTbYHO KOU-
4YecTBO B/lara B KpUTUYHWUTE pasu OT
pasBUTUETO U.

Differences were observed with
regard to the sum and distribution of
precipitation during the period of study,
which were some of the main factors,
determining the yield (Figure 2).

In both years of study, the amount
of precipitation during rape vegetation
exceeded the norm of the multiannual
period (584.3 mm) by 188.4 mm for 2012-
2013 (772.7 mm) and by 157.6 for 2013-
2014 (741.9 mm), respectively. Typical
for those years was the even distribution
of precipitation during the period of crop
growing and its providing with sufficient
moisture in the critical phases of its
development.
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Banexute ca B  ONTUMaJTHU
rpaHuLmM, KOeto no3BoJiM HaBpPEMEHHOTO

Precipitation was within optimal
limits, allowing the early crop emergence

NnoHVKBaHe Ha kyntypata u genctsmeto | and the influence of the bioproducts

Ha npuiaraHuTe GUONOTMYHM NpenapaTy.
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Fig. 2. Precipitation, mm

AHaNU3bT Ha [JaHHUTe, 3a CTPykK-
TYpHUTE enieMeHTM Ha [obvBa, [oka3sa
NOSIOXUTESTHOTO B/IUSIHWE HAa npuiaraHuTe
npenapatv 3a JIMICTHO U MOYBEHO
nogxpaHsaHe — BIO-ONE, XymuHOBa Kuce-
nnHa n a3oT (NH;NO3) (Tabnuua 2). bnaro-
JapeHve Ha pbcToperynupawiata yHKUms
Ha npwnaraHuTe npenapatyv MNpu BCUYKK
TpeTvpaHu BapuaHTW ce pasBuBaT pacTe-
HUA ¢ no-ronsima BucodmHa (ot 9,2 cm go
12,3 cm) B CpaBHEHNE C KOHTpO/IaTAa.

OT paHHWTe B Tabnuuyata ce
BMWXAA, 4Ye CTUMYNMpawmaT ediekt Ha
.BIO-ONE” e Hali-cunHO u3paseH npu
BMCOYMHATA Ha pacTeHuaTa, KaTto cpefHo
3a nepuoga 18 € 127.5 cm. MHoro goosp
epekT Ha Bb3geicTBMe e nokaszas u
BapnaHTbLT C NPUIoXeHne Ha XyMUHoBa
KkncennHa — 116.5 cm. MNMpn BapmaHta C
npunaraHe Ha a3oT BMCOYMHaTa Ha pacTe-
HUATa e 611mM3Ka [0 Tasn Ha KoHTposaTa.

The analysis of data about the
structural elements of yield proved the
positive influence of the applied foliar and
soil nutrition bioproducts — BIO-ONE,
humic acid and nitrogen (NH4;NO3) (Table
2). Due to the growth regulating function
of the applied preparations, in all treated
variants, higher plants (from 9.2 cm to
12.3 cm) were developed compared to
the control.

Data in the table showed that the
stimulating effect of "BIO-ONE" was most
pronounced in the height of plants, with
an average of 127.5 cm.

A very good impact effect was shown by
the variant with humic acid — 116.5 cm. In
the variant with nitrogen application, plant
height was close to that of the control.
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Tabnuua 2. CTpYKTYpHU efleMeHTU Ha fobunBa, cpeHo 3a nepunoa 2012-2014 r.
Table 2. Structural elements of yield, average for the period 2012-2014

BapuaHTn
CTRYKTYpHI €N1EMENTY Ha AoOuBa KoHTpona XyMUHOBa KncenmHa
Structural elements of yield Conarol BIO-ONE Y e NH,NO3
BucounHa Ha pacTteHusaTa (cm)
Height of plants (cm) 100.1 112.0 112.3 109.3
Bpoii pa3knoHeHns Ha eaHO pacTeHue (6p.)
Number of branches per a plant (pcs) 84 9.2 9.7 8.5
Bpoli nnogose Ha egHo pacteHue (6p.) 1790 1873 1915 1833
Number of fruits per a plant (pcs) ' ) ' '
[ObnxvHa Ha nnoga (cm)
Fruit length (cm) 70 8.2 98 79
Bpoii cemeHa B eguH nnog (6p.) 24.0 270 29.0 25.0
Number of seeds per a fruit (pcs) ' ' ' '
Terno Ha nnogoBeTe Ha efHO pacTeHue (g)
Weight of fruits per a plant (g) 25.1 211 30.5 26.3
Terno Ha cemeHaTa Ha egHo pacteHue (Q)
Weight of seeds per a plant (g) 56 84 10.5 65
Terno Ha wWyLwynkuTe Ha eaHo pacTteHue (g) 6.1 92 10.5 79

Weight of pods per a plant (g)

Mpu3HauuTe 6poI  paskIoHEeHMS,
6poii nnogoBe Ha efgHO pacTeHue, Abf-
XVWHa Ha nnaoga, Gpoii cemeHa B efuH
naog, Terno Ha naogoBeTe B e4HO pacTe-
HMe, TEersI0 Ha CeMeHaTa B e4HO pacTe-
HME W Terno Ha LWyLWynKATE Ha egHo
pacTteHue ca onpegenswm 3a gopmupa-
HeTo Ha fobuBa Ha 3¥MHaTa panuua.

BpoAT Ha paskioHeHuATa Ha egHo
pacTteHue, cpefHoO 3a nepuoga, Bapupa
or 85 pgo 10,2 6p. 3a pas3MyHuUTe
BapvaHTu. Hai-ronam 6poii pasknoHeHus
(10,2 6p.), cpegHo 3a nepuopa, uma
BapuaHTbLT C npunaraHe Ha BIO-ONE,
cnefBaH OT BapuaHTa C npunaraHe Ha
XyMUHOBa KucesnmHa — 9,7 6p.

MokazaTenute 6poli naogose u
TErno Ha njoJoBeTE Ha eAHO pacTeHue
KopecnoHaupa ¢ BucouvMHata u 6pos Ha
pask/I0HeHUsATa, KaTto Hali-BUCOKM CTOW-
HOCTM ca OTYeTEeHW TMpu BapuaHTa
BIO-ONE - 191,5 6p. n 30,5 g.

OT4yeTeHWTe CTOMHOCTY Ha nokasa-
Tensi, 6poil Ha cemeHa B eAuH nnopg, ca
6/IM3KM JO Te3N Ha KOHTPOJIHMSA BapuaHT.

Ternoto Ha cemeHata Ha efgHO
pacteHue B M3c/ieABaHWTE BapuaHTu €
no-rofisMO B CpaBHEHME C ToBa Ha
KOHTPOJ/THMS BapuaHT.

MokazaTenuTte Ab/HKMHA Ha naogda

The traits: number of branches,
number of fruits per a plant, fruit length,
number of seeds per a fruit, weight of
fruits per a plant, weight of seeds per a
plant and weight of pods per a plant were
determining for the winter oilseed rape
yield.

The number of branches per a
plant, average over the period, ranged
from 8.5 to 10.2 pcs, depending on the
variant. The largest number of branches
(10.2 pcs) had the variant with BIO-ONE,
followed by the variant with humic acid —
9.7 pcs.

The traits — number of fruits and
weight of fruits per a plant, corresponded
to the height and number of branches, as
the highest values were recorded in
BIO-ONE variant — 191.5 pcs and 30.5 g.

The reported values of the trait
“number of seeds per a fruit”, were close
to those of the control variant.

Weight of seeds per a plant in the
tested variants was higher, compared to
the control variant.

Fruit length and weight of pods per
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W TEerno Ha WyLwynkuTe Ha eHO pacTeHune
CblLO HajBMLaBaT KOHTPOSIHUS BapuaHT,
KaTto pasnukute sapupart oT 0,9 go 2,8 cm
(abmkmMHa Ha nnoga) v ot 1,8 oo 4,4 ¢
(Terno Ha WyuwynkuTe Ha egHo pacTeHune).

Hali-cunen ctumynupady, edekt no
OTHOLUEHMEe Ha CTPYKTYPHUTE efNleMeHTU
Ha gobusa ce HabnohaBa Npu BapuaHTa
TpetnpaH ¢ BIO-ONE.

3umMHaTa MacnofaiiHa panuua pea-
nnM3npa NpoAyKTUBHUAT CU NOTeHUMan ypes
Be/simyeHara, J06MB 3bPHO.

JaHHuTe 3a nobusa, No rogvHn u
cpefHO 3a nepuofda, npu  xubpupg
.Mepkypuii” ca gageHn B Tabnumua 3.

MpoAyKTUBHOCTTA Ha xnbpuaa sapu-
pa B LUMPOK AMana3oH 1 e B npsika 3aBuUCK-
MOCT OT METEeOpOosIorMyHUTE YC/I0BUA W
npunaraHuTe MoyYBeHW W JINCTHU TOPOBE,
KOWTO OKa3BaT MNOJIOXUTESIHO Bb3aeilcTeune
BBbPXY pasBUTUETO Ha KynTypata. [1o-MaskoTo
KONMyecTBo Basiexu npes 2012-2013 .
(BbB (hasa NOHWKBaHe ¥ BbH30OHO-BABaHe
Ha BereTaumsTa) ca npuyrHa 3a no-HUCKuTe
[061BM, cpefHo c okono 50 kg.da™. Mo-
[obpoTo obesnevyaBaHe C Heob6XoAMMOTO
KO/IMYeCTBO Bfara npes KputuyHute chasu
OT pas3BUTMETO Ha panuuata npes 2013-
2014 r. e npefnocTaBka 3a nosiydyaBaHe Ha
no-BMcokn obueu, KOUTO Bapupat oT 297
[0 407 kg.da™.

Ta6nuua 3. lo6mB 3bPHO, kg.da™
Table 3. Grain yield, kg.da™

a plant also exceed the control variant, as
the differences ranged from 0.9 to 2.8 cm
(fruit length) and from 1.8 to 4.4 g (weight
of pods per a plant).

The strongest stimulating effect in
regard to the structural elements of yield
was observed in BIO-ONE variant.

Winter oilseed rape realized its
productive potential via the trait grain
yield.

Data about yield, by year and on
average over the period, in Mercury
hybrid, are given in Table 3.

Productivity of the hybrid varied
over a wide range and was directly
related to the meteorological conditions
and soil and leaf fertilizers applied, that
influenced positively on the development
of crop. The lower precipitation in 2012-2013
(in phase emergence and the resumption
of vegetation) was the reason for the
lower vyield, by about 50 kg.da™, on
average. The better moisture providing
during the critical phases of oilseed rape
development in 2013-2014 was a
prerequisite for obtaining higher vyield
ranging from 297 to 407 kg.da’l.

FognHu / Years

BapuaHTn / Variants 2012-2013 2013-2014 CpepgHo/On average
kg.da® % pok./LSD kg.da® % pok./SD kg.da® % pgok./SD

KoHTtpona / Control 255 100 - 297 100 - 276 100.0 -

BIO-ONE 367 143.9 a 407 137.0 b 387 140.2 cd

XYMUHOBA KUCEMHA 5, 1153 4 370 1246 ab 332 1203  cd

Humic acid

25% NH4NO3 261 102.4 a 300 101.0 ab 281 101.6 d

LSD-cTOiHOCTNTE B KO/MOHa, MocnegBaHn oOT pasnnyHum 6ykeu (a, b,c n T.H.) ce pasnnyasaT

pocTosepHo npu P<0.05

LSD values in a column followed by different letters (a, b, c, etc.) differ significantly at P<0.05

CpegHo 3a nepuoga A06MBBLT Ha
3BbPHO, MOJIy4EH OT BapuaHtute c npu-
naraHe Ha npenapaTu, npesuwaBa KOH-
TpoNHUAT BapuaHTt ¢ 1,6 no 40.2%. Tosa
ce Ab/DKM Ha CnocobHocTTa Ha npena-
patute fa oka3BaT MOJSIOXUTENIEH edekT

On average, for the period, the
grain yield obtained from the variants,
where  bioproducts  were  applied,
exceeded the control from 1.6 to 40.2%.
That was due to the ability of the
bioproducts to have positive effect on the
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BbPXY Pa3BMTUETO Ha KOpeHoBaTa cucTe-
Ma, B KOAITO Ce HaTpynBaTt rosieMu Konu-
yecTBa 3axapu, HeobxoauMmu 3a ycnew-
HOTO npesumyBaHe. M3nuTBaHuTe npena-
patn 3acunBar MMyHUTETa Ha pacTeHus-
Ta U KbM HEGMaronpuUATHUTE KIMMaTUYHN
ycnosus (CTyg, MPOSIETHM 3acyllaBaHus
N NpPeoBNaXHsiBaHEe Ha no4vearta), KOeTo
HECBMHEHO pecnekTipa BbPXY
NPOAYKTMBHOCTTA Ha 3MMHaTa panuua.

OT gaHHuUTe B Tabnuuarta ce BMX-
[a, ye noayvyeHusaT fobus npu BapuaHTa
6e3 TopeHe (YC/I0BMS Ha eCTECTBEH Xpa-
HUTENIEH pPexum), cpegHo 3a nepuogja e
276 kg.da™®, a npn BapuaHTUTE ¢ Npuna-
raHe Ha ,,BIO-ONE” n XymuHoBa Kucenm-
Ha, JobusuTe cpefHo 3a nepuoga Bapu-
paT B rpaHuuuTe oT 332 go 387 kg.da™.
BapunaHTa cbC camoOCTOATENHOTO npunia-
raHe Ha a3oT (NH4NOj3) npu 3umHata
panuua, cpedHo 3a nepuoga, no [obus
(281 kg.da'l) e 6/m3bK [0 TO3M Ha
KOHTponarta (276 kg.da'l).

HanpaBeHVAT gucnepcuMoHeH aHa-
N3 Ha paHHUTe 3a gobusa (Tabnuuya 4)
rnokassa MHOI0 CWUJ/THO CTaTUCTUYECKU [0-
KasaHO B/iMSIHME Ha B3auMOAeliCTBMETO
mMexay daktopute (100%) n cpeaHo Ha 3a-
noxeHute BapuaHTu (34%) BbPXY Bapupa-
HeTO Ha CTOHOCTMTE Ha Te3u nokasatesnu.

He ca c pobpe AokasaHO BAVsSIHWE
(3%), BBbpxy Q[o6UBUTE, KNIUMATUYHUTE
YCNOBMS B rOANHUTE Ha EKCMEPUMEHTA.

development of the root system, where
large  quantities of sugars were
accumulated, necessary for a successful
wintering. The tested products enhanced
the immunity of the plants and their
resistance to the unfavorable climatic
conditions (cold, spring droughts and
over-wetting of the soil), which
undoubtedly reflected on the productivity
of winter rape.

Data in the table showed, that the
yield obtained in the variant without
fertilizing (under conditions of natural
nutritional regime) averaged 276 kg.da™
for the period, and in the variants with
"BIO-ONE" and Humic acid, the yield
average for the period was ranging from
332 to 387 kg.da’. The variant with
individual applying of nitrogen (NH4NO3)
in winter oilseed rape, average for the
period, regarding yield (281 kg.da'l), was
near to that of the control (276 kg.da'l).

The dispersion analysis of yield
data (Table 4) showed a very high
statistically significant effect of the
interaction between the factors (100%)
and the mean of the variants (34%) on
the variation of the values of those traits.

The climatic conditions in the years
of study had no significant influence (3%)
on yield.

Tabnuua 4. ncnepcnoHeH aHain3 Ha Ao6mBa 3bPHO 3a nepuoga 2012-2014 r.
Table 4. Dispersion analysis of grain yield, 2012-2014

VISTOUHNK Ha CreneH Ha CoenHm CreneH Ha
BaADMDAHE Cyma Ha kBagpaTute cBob6oga KB;) 'U'am 3Ha4YMMOCT  BUSAHWKE,

S p fpv - Sum of Squares  Degrees of AP Sig Degree of

ource of Variation freedom Mean Square influence %
O6uo BapupaHe 190807,532 15 34305500 0,175 -
Main effects
BapuaHTtu /Variants 134722,094 7 19246,01 0,169 34
FognHu / Years 22425,063 1 22425,063 0,189 3
Baaumopencrsme 33660,375 7 4808,625 1,000 100

Way Interactions

MonyyeHuTe pesynrtatu gasaT OCHO-
BaHWe Ja 3ak/lluyvM, 4e npuiaraHeTo Ha
.BIO-ONE” 1 XymnHoBaTa KucesnunHa, okas-
BaT NOJSIOXMTESIHO BANSHNE BbPXY AOOUBBLT
OT 3UMHa panuua.

The results obtained gave reason
to conclude that the appying of "BIO-
ONE" and the Humic acid had positive
influence on the winter oilseed rape vyield.
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KaTto Hail-6naronpusiteH ce ouyepTa-
Ba BapvaHTa C npuiaraHe Ha 6uoTtop BIO-
ONE, KoliTo npeBuMwWaBa KOHTposiaTa ¢ Hafg,
40%.

n3BOAU

1. TopeHeTo C JINCTHN U MOYBEHN
TOpOBE OKasBa MOJIOKUTENIHO BNSAHME
BbpXy CTPYKTYpPHUTE  €eflIeMEHTU  Ha
nobuBa.

2. BCWYKM CTPYKTYpHU €/IeEMEHTH,
hopmupalum gobmBa ca C Hal-BUCOKK
CTOHOCTM Npu BapumaHTa ¢ BIO-ONE.

3. Haii.Bucok po6us, cpegHo 3a
nepvofa Ha wu3nNUTBaHe € MoJlyd4eH oT
BapuaHta BIO-ONE, koliToO npeBuliaBa
HeTpeTupaHua BapuaHT ¢ Hag 40%.

The most favorable was the variant
with BIO-ONE  biofertilizer,  which
exceeded the control by over 40%.

CONCLUSIONS

1. Fertilization with leaf and soil
fertilizers had positive influence on the
structural elements of yield.

2. All structural elements, forming
yield had the highest values in BIO-ONE
variant.

3. The highest yield, average over
the test period, was obtained in BIO-ONE
variant, which exceeded the untreated
variant by more than 40%.
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PE3IOME

Mpe3 nepuoga 2013-2015 r B onuT-
HOTO none u nabopaTtopusATa no uTo-
naronorna Ha MHCTUTYT no 3emegesnve u
cemesHaHve ,0O6pasuoB unank’ - rp.
Pyce e npoBefeHO npoy4yBaHe Ha peak-
umsitTa 3a YCTOMYMBOCT KbM OpaluHecTa
MaHa (Erysiphe cruciferarum) Ha 22
xnbpmga 3uMMHa MacsogaiiHa panuua,
npegocraBeHn HU oT dwmpma EURALIS
SEMENCES. Erysiphe cruciferarum e na-
TOoreH OT cemeicTBo Erysiphaceae, knac
Ascomycetes, KOWTO 3apa3sBa HaA3eM-
HaTa 4yacT Ha pacTeHuAaTa U MOXe [Ja
JoBe/ie [0 HaManABaHe Ha KOJIMYecTBOTO
N Ka4eCTBOTO Ha NONyYeHNTe CeEMeHa.

OnuTbT € 3a/10KeH No 6/I0KOBUAT
MeTOo/, B [iBe NMOBTOPEHNUS, Ha nnoLy ot 1,6
da, ¢ ronemvHa Ha pekonTHaTa napueska
15 m? pasnonoXxeHn paH4oMusnpaHo.

Llenta e ga ce ycTaHOBM yCTONYM-
BOCTTa Ha XmMbpuauTe 3uMHa panuua KbM
6paluHecTa maHa, ¢ npuunHuten (Erysiphe
cruciferarum) ©n  Hali-BMCOKO4OOUBHUTE
xnépunau.

YcTaHOBEHN ca nokasarenute cTe-
neH Ha  HanageHne  oT  Erysiphe

SUMMARY

During the period 2013-2015 in the
experimental field and the laboratory of
phytopathology of the Institute of
Agriculture and Families "Obraztsov
chiflik" - Rousse, a study of the reaction to
resistance to Erysiphe cruciferarum of 22
hybrids winter seed rape delivered to us
by EURALIS SEMENCES was conducted.
Erysiphe cruciferarum is a pathogen of
the Erysiphaceae family, the
Ascomycetes class, which infects the
above-ground part of the plants and may
lead to a decrease in the quantity and
quality of the resulting seed.

The experiment was set after the
block method in two replications on an
area of 1.6 da, the size of the harvesting
plot being 15 m® and the variants —
randomized situated, according to set
methodical plan.

The aim is to establish the
resistance of winter rape hybrids to
powdery mildew, Erysiphe cruciferarum
and the highest yielding hybrids.

The degree of attack by Erysiphe
cruciferarum, grain yield per unit area in
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cruciferarum, p[o6mB 3bPHO OT eguHULA
nnowy, B kg da™.

Pesyntatute nokassart, Ye eguH OT
n3nuTBaHuTe xnbpuan 12D9342M e pearu-
pan karto 4YyBCTBUTENEH (Sensitive) KbM npu-
YnHUTENa Ha 6onecTTa 6pawHecTa MaHa
(Erysiphe cruciferarum), a octaHanute 21
xnbpuga, ca pearvpaiy Kato YCTON4YMBU
(resistant).

KnrouoBu ayMn: panuua,
ycToiumBocT, Erysiphe cruciferarum.

yBO/[,

Panvuata (Brassica napus) ce
oTrexga rfaBHO 3a MNPOU3BOACTBO Ha
panvyHo macno n éuoamsen (Nashaat et
al., 1997).

Mpe3 nocnegHuTe roAMHN Y Hac ce
oTrnexgar panuyHute xubpuan Ha Pau
semences, 4acT OT CBETOBHOM3BECTHaTa
Groupe Euralis. OtnmMyaBat ce ¢ 6bp3
HayasleH cTapT, 6bpP30 Bb3CTAHOBABaHe
cnep 3uMarta U BUCOKO CbAbpXaHue Ha
Macno — ot 47 o 49,50%. LoGUBHUAT
noTeHUMan Ha Te3nm Xxmbpuaum e W3K/IH-
4ynTesIHO BUCOK 1 pocTura o 600 kg da™t.

EfHa OT OCHOBHUTE nNpuYMHKU 3@
3arybuTe Ha pekosita ca r.6HuTe 3a6ons-
BaHua. bBpawHectata MaHa (Erysiphe
cruciferarum) e natoreH OT CEeMEeNCTBO
Erysiphaceae (Braun et al., 2012), knac
Ascomycetes, o6nurateH napasut (Koch
and Slusarenko, 1990), pasnpocTpaHeH
no uenma ceat (Koike et al., 2007;
Alkoorane et al. 2015; Farr et al., 2015).

CumnTomuTe Ha 6onecTTa no panu-
uara 3anoyBaT KaTO TbHKWA, NasXKMHO-
obpasHn 6enu Hanenu no nucTata wu
cTbbnarta, /IMCTHUTE APDBXKM, pask/ioHe-
HuATa 1 Wwywynkute. OT ABeTe CTpaHu Ha
/MCTa, HO Hail-Beye OT ropHata ce
obpasyBaTt KpbI/iM NeTHa ¢ guaMeTbp OT
1-2 cm. lMpn cunHO HanageHue netHarta
ce c/vBar, ficTara u3cbxsaT W okansat
(Braun et al., 2012).

Llen: [la ce ycTaHOBAT YCTON4YMBU-
Te Ha OpawHecta wMaHa (Erysiphe
cruciferarum) ©n Hali-BUCOKOAOOMBHUTE
Xnbpuam 3nmHa panuua, B ycnoBusTa Ha
N3C "O6pa3suyos uncnuk” - rp. Pyce.

kg da™ were established.

The results show that one of the
tested hybrids 12D9342M reacted as
sensitive to the Erysiphe cruciferarum
disease, and the remaining 21 hybrids
responded as resistant.

Key words: resistance,

Erysiphe cruciferarum.

rape,

INTRODUCTION

Rape (Brassica napus) is grown
mainly for the production of rapeseed oil
and for the production of biodiesel.
(Nashaat et al., 1997).

In recent years, we have been
growing rapeseed hybrids of Pau
semences, part of the world-famous
Groupe Euralis. They are distinguished
with a quick start, a fast recovery after
winter, resistance to lodging and a high oil
content — from 47 to 49.50%. The yield
potential of these hybrids is extremely
high and reaches up to 600 kg da™.

One of the main causes of crop
loss is diseases. Erysiphe cruciferarum is
a pathogen of Erysiphaceae family (Braun
et al.,, 2012) which causes the powdery
mildew. It is spread all over the world.
(Koike et al., 2007; Alkoorane et al., 2015;
Farr et al., 2015). It belongs to class
Ascomycetes and is an obligate parasite
(Koch and Slusarenko, 1990).

Symptoms of the disease begin as
thin, spider-like white mealy blooms on
the leaflets and stems, petioles, branching
and pods. It occurs in the spring. It forms
white mealy blooms, which subsequently
color light brown. On both sides of the
leaf, but mainly on the upper side, round
spots with diameter of 1-2 cm are being
formed. In a strong attack, the spots
merge, the leaves wither and die (Braun
et al., 2012).

Objective: The resistant and the
highest-yielding hybrids of winter rape to
be determined, under conditions of IASS
"Obraztsov chiflik" - Rousse.

181



MATEPWNAN N METO4WA

N3cnepsaHeTo e npoBefeHo npes
nepunoga 2013-2015 rog. B OMNUTHOTO
none Ha WN3C ,0O6pa3uyos 4ndnk’ rp.
Pyce. MNpoyyeHa e ycToumBocTTa Ha 22
Xuépuga 3vMHa panuua, npefocTaBeHu
oT chmpma EURALIS SEMENCES.

OnuTBLT e 3a/10XKeH Npu ecTecTBeH
(ooH Ha 3apasa Mo 6/I0KOBUAT MeToq B
[ABe noBTOpeHus, Ha nnow, ot 1,6 da, ¢
rofleMmHa Ha pekonTHata napuenka 15
m® 1 paHAOMU3VMPaAHO Pa3nosioXeHne Ha
BapuaHTuTe.

duTonatonorMyHaTa OLEHKa e Uu3-
BbpLUEHa MO NeT cTeneHHa ckana ot 1-5 (1,
2, 3, 4, 5), kpgeto ¢ 6an 1 ca otbenaszaHu
yCTORUMBY XM6puAW, Npy KOUTO HSIMa Hana-
aeHue (0%), ¢ 2 — cunHo yctonumem go 30%
3acerHaT nucta, 3 — CpefHO yCTONYMBY -
40% 3acerHatm swucta, 4 — cnabo
ycTonumen — 50 % 3acerHatu aucTta, ¢ 6an
5 — uyscTBUTENHU — Hapj 50% 3acerHatu
nncta. O6Lwo 21 ot HabnaasaHUTe XMopuU-
Am pearupar kato yctonumnsm (R).

Moka3zaTenatr creneH Ha Hanage-
HWe e onpefeneH no nsjowra Ha Hanagj-
Harara pacTuTesiHa NoBbLPXHOCT. B 3aBu-
CAMOCT OT CTeneHTa Ha HanageHwe
xubpugnte ca pasfgefnieHn Ha 2 rpynu:
yyBCTBUTENHM (S) 1 ycToliumem (R).

Kato wu3TOuyHMK Ha 3apasa ca
M3MoN3BaHN 6OJIHU panuyHu pacTeHus C
XapaktepeH 3a 6osiectta 6851 Hanen oT
rbbara Erysiphe cruciferarum

NaeHTudmumpaHeTo Ha MpUUnHK-
Tens e U3BbpLUeHo B naboparopuaTa no
utonatonorma Ha W3C ,06pa3uos
unchnnk” no Bobev (2009). Mopcdonorus-
Ta Ha napasuTa e npoy4yeHa BbpXy pactu-
TeneH wmaTtepuan, B3eT OT 3apaseHu
pacTeHus. 3a Lenta e oT4yeTeH quMB Ha
3bPHO OT eAMHMLa nnowy B kg da™.

PE3YJITATU N OBCBXXOJAHE
Bonectta e HabniogaBaHa Ha no-
NeTo B 3aBMCMMOCT OT METEOpOsIornMYHu-
Te ycnosus.
YcTaHoBMXMe, Ye bpallHecTa MaHa
ce nposiBsiBa npe3 Bcska HabnwgaBaHa

MATERIAL AND METHODS

In 2013-2015 in the experimental
field of IASS "Obraztsov Chiflik" - Rousse,
a field experiment was conducted with 22
hybrids of winter rape, provided by
EURALIS SEMENCES.

The experiment was started after
the block method in two replications, on
an area of 1.6 da, harvesting plot being 15
m2 and a randomized layout of the
variants, natural background of infection

The phytopathological assessment
was performed on a five-step scale of 1-5
(1,2,3,4,5), where 1 is marked resistant
non-invasive hybrids (0%) with 2 -
strongly resistant to 30% 3 — medium
resistant — 40% affected leaves, 4 -
poorly resistant — 50% affected leaves,
with ball 5 — sensitive — over 50% affected
leaves. A total of 21 of the observed
hybrids react as persistent (R).

The attack rate indicator is
determined by the area of the attacked
plant surface. Depending on the degree of
attack, the hybrids are separated into 2
groups: sensitive (S) and persistent (R).

As a source of infection, sick rape
plants with a disease-specific white patch
of the Erysiphe cruciferarum fungus

The identification of the causative
agent was carried out in the Phytopathology
Laboratory of IASS “Obraztsov Chiflik” after
Bobev (2009). Morphology of the parasite
was studied on material, taken from infected
plants in the field and from infected under
laboratory conditions For this purpose grain
yield per unit area in kg da™ was reported.

RESULTS AND DISCUSSION
Disease is observed in the field
depending on the weather conditions.

We found that powdery mildew
manifested itself every year, on the leaves
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rogvHa, no sucrara u cTbbnara Ha
pacTteHusTa. JuHamukaTa Ha pasBUTMETO
U 3aBUCK OT KAUMATUYHUTE ChakTopu —
Temneparypa v Banexu.

3a pas3BuTMeTo Ha naToreHa 6s1aro-
NpuATCTBaT 4YecTUTe Baslexu U Tewmne-
paTtypu B rpaHuumuTe ot 16-26 °C.

MeTeoposIorTMYHNTE YCNI0BUST Mpe3
nposieTTa ce xapakTepuampar C BaJIeXu 1
TemnepaTtypa OKO/I0 Hopmarta. W3kawue-
HWe MNpaBAT BasieXute npe3 maid, KouTo
6sxa cbc 100 mm Haj HopmaTa U ce
okasaxa 6naronpusteH dpakTop 3a pasBu-
Tne Ha bonecTTa.

Mpe3 roguHWTe Ha W3cnefBaHeTo
He ce yCTaHOBSABAT CblLUECTBEHU OTK/IOHE-
HMA OT CTOMHOCTUTE Ha  CpefHo-
[OEHOHOLWHNTE TemnepaTypu (durypa 1).

Mo-ronsiMo BNUSIHME OKas3Ba Kou-

and stems of the plants. The dynamics of
its development depend on climatic

factors — temperature and rainfall
(precipitation).
For the development of the

pathogen they favor frequent rainfall and
temperatures in the range of 16-26 °C.

The weather conditions in spring
are characterized by precipitation and
temperature around the norm. The
exception is rainfall in May, which was
100 mm above normal and found to be a
good factor for the development of the
disease.

During the years of the study no
significant deviations from the mean-day
temperatures (Figure 1) were observed.

The amount of fallen rainfall in the

4eCcTBOTO Ha nNafHanuTe Banexum B | vegetation period is more influential
nepvofa Ha BeretauuaTa. (durypa 2). (Figure 2).
t°C
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Pa3npefeneHneTo Ha KO/IMYECTBOTO
Baniexun 06L10 3a neproga Ha npoyysaHe e
HepaBHoOMepHoO. MeprnoasbT 2013-2014 r. ce
Xapaktepusupa C MO0-BUCOKO KOMMYECTBO
Bas1exn 745, 9mm, a 2014-2015r. — ¢ 688,
1mm (Purypa 1). OcurypeHata no-BMCOKa
Blara € npefanoctaBka 3a MN0-BUCOKA
CTeneH Ha HanageHue OT bpallHecTa MaHa
npw YyBCTBUTETHUAT Xnbpug 12D9342M.

B Tabnuua 1 ca oTpaseHu pesys-
TatuTe OT dmuTOonaTosiorMyHaTa OLeHKa
Ha xnbpugnte. EguH xnbpung 12D9342M
nornaga B rpynata Ha 4yBCTBUTESIHUTE
(S), Tbii KaTO MO fMcTaTa U IUCTHUTE
OPBXKN Ha pacTeHuATa ce passuxa net-
Ha, MOKPUTKU ¢ 65N Haslen U HanageHneTo
e Hag 50%.

MaToreHHoCTTa € MoTBbpAeHa 4pes
WHOKyNauus BbpPXY nucta oT l-meceuyHu
pacteHunsa, npu Temnepatypa 22 °C,
BNaxHocT 20-25% wu coTtonepmnog 12
yaca. 3apaseHuTe pacTeHus, pasBuxa

The distribution of total rainfall over
the survey period is uneven. The 2013-
2014 period is characterized by a higher
precipitation rate of 745, 9mm, and 2014-
2015 — by 688, 1mm (Figure 1). Provided
higher moisture is a prerequisite for a
higher attack rate than powdery mildew at
the sensitive hybrid 12D9342M

Table 1 shows the results of the
phytopathological evaluation of the
hybrids. A 12D9342M hybrid falls into the
group of sensitive (S) as leaves and leaf
stems of the plants develop white spots
and the attack is over 50%.

Pathogenicity was confirmed by
inoculation on leaves of 1 month old
plants, at temperature of 22 °C and
humidity of 20-25% for a photoperiod of
12 hours. The infected plants developed
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cMMNTOMM Ha 6pawHecTa maHa cnef 8-10 | symptoms of powdery mildew after 8-10

[IHW, AOKATO KOHTPO/IHWTE (HEUHOKY/IMPaHI)
pacTeHusi ocTaHaxa 6e3 CUMMNTOMM.

days, while the control plants remained
without symptoms.

Table 1. CteneH Ha HanageHume OT OpallHecTa MaHa Cc npuynHmuTen Erysiphe

cruciferarum no panuyHu xnMépugm

Table 1. Degree of attack of powdery mildew by Erysiphe cruciferarum causative

agent on rape hybrids

Erysiphe cruciferarum
2013-2014

Erysiphe cruciferarum
2014-2015

Karteropusa Ha
yCTON4MBOCT

CteneH Ha HanagHatm CrteneH Ha HanagHatu

Category of

No Hybrid HanaZieHne pacTeHWsl HanageHue pacTeHus  sustainability
Degree of  Attacked Degree of  Attacked
attack plants attack plants
Ban / Ball % Bban / Ball %
112D9342M 3 40 5 50 Sensitive (S)
213DRAPO1EX 1 0 1 0 Resistant (R)
312D5306EX 1 0 1 0 Resistant (R)
413D9065EX 1 0 1 0 Resistant (R)
513D8604EX 1 0 1 0 Resistant (R)
613D1505EX 1 0 1 0 Resistant (R)
713D1202EX 1 0 1 0 Resistant (R)
813D8493EX 1 0 1 0 Resistant (R)
913S1180EX 1 0 1 0 Resistant (R)
1013D7992EX 1 0 1 0 Resistant (R)
1112D6402EX 1 0 1 0 Resistant (R)
1213D9096EX 1 0 1 0 Resistant (R)
1313D004EX 1 0 1 0 Resistant (R)
1413D007EX 1 0 1 0 Resistant (R)
1512D12008EX 1 0 1 0 Resistant (R)
1613D1513EX 1 0 1 0 Resistan t(R)
1713D0903EX 1 0 1 0 Resistant (R)
1813D1508EX 1 0 1 0 Resistant (R)
1913D1514EX 1 0 1 0 Resistant (R)
2013D1507EX 1 0 1 0 Resistant (R)
2113D1511EX 1 0 1 0 Resistant (R)
2213D144DVEX 1 0 1 0 Resistant (R)

NereHpa: c 6an 1 ca oT6eNsi3aHN YCTOUMBKN XMOPUAK, NPU KOUTO HAMA HanageHue (0%), ¢ 2 —
cusHo yctonumem go 30% 3acerHaTv ucTa, 3 — cpeaHo ycToiiumey — 40% 3acerHatu nucta, 4 —
cnabo yctonumeBu — 50 % 3acerHatu nucta, ¢ 6an 5 — yyBCcTBUTENHU — Hag 50% 3acerHatu

nncta

Legend: hybrids with no attack (0%), 2 - strongly resistant to 30% affected leaves, 3 - medium
resistant - 40% affected leaves, 4 - poorly resistant - 50% with ball 5 - sensitive - over 50%

affected leaves

B Tab6nuuya 2 ca nokasaHu pesyn-
TaTuTe OT fJobusa Ha cemeHa. Mo-BUCOKU
CTOMHOCTM Cca NOJIlyd4eHn npe3 CcTonaH-
ckarta 2013-2014 r. MNpuUnoXeHuAT auc-
NMepcuMoHeH aHanu3 nokasea, 4e uma
CbLLECTBEHM PA3/IMKN MEXAY WN3NUTBaHU-

Table 2 shows the results of seed
yield. Higher values were obtained during
the 2013-2014 marketing period. The
applied dispersion analysis shows that
there are significant differences between
the tested hybrids and the standard. An
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Te xubpugn n ctaHgapta. W3knoueHve
npaen xunbpug 12D5306EX, koiiTo e cbC
CTEMEH Ha MaTemMaTuMyecka [oKa3aHoCT
OT rpynaTa Ha cTtaHgapTa. PasnukuTe ca
JoKasaHn npu HMBO Ha [0OCTOBEPHOCT
P<0.05.

exception is made by the hybrid
12D5306EX, which has a degree of
mathematical proof from the standard

group. Differences have been
demonstrated at a confidence level
P<0.05.

Ta6numua 2. Jo6UB Ha ceMeHa No roAvHN 1 cpeAHo 3a neproga 2013-2015 r. (kg da™)
Table 2. Grain yield (kg da™) per year and average for 2013-2015 (kg da™)

[lo61B Ha ceMmeHa / Grain yield (kg da™)

CpepHo 3a nepuoaa

Ne xljlfbﬁrl dp' 2013-2014 2014-2015 Average for the period
Jo6uns o [o6us o [o6us o
Yield Yield ° Yield °
1 12D9342M - st. 345 - 283 - 314* -
2 13DRAPO1EX 353 102.17 350 123.67 351%*  112.92
3 12D5306EX 289 83.77 231 81.63 260° 82.70
4 13D9065EX 415 120.29 323 114.13 369%  117.21
5 13D8604EX 391 113.33 319 112.54 355%°  112.94
6 13D1505EX 338 97.97 311 109.89 325  103.93
7 13D1202EX 352 102.03 318 112.37 335  107.20
8 13D8493EX 410 118.84 240 84.63 325 10173
9 13S1180EX 293 84.92 290 102.47 292% 93.80
10 13D7992EX 393 113.77 377 133.04 385"  123.40
11 12D6402EX 406 117.68 347 122.61 377*  120.15
12 13D9096EX 486 140.86 318 112.36 402 131.86
13 13DO004EX 369 106.95 333 117.60 351%*  113.38
14 13DO07EX 350 101.45 299 105.48 324%  103.46
15 12D12008EX 365 105.65 268 94.70 316  100.18
16 13D1513EX 376 108.99 356 125.80 366  117.39
17 13D0903EX 359 103.91 227 80.04 293 91.97
18 13D1508EX 440 127.53 354 125.08 397"  128.88
19 13D1514EX 412 119.42 278  98.06 345  108.74
20 13D1507EX 379 109.71 280 98.94 329"  104.33
21 13D1511EX 334 96.81 270 9541 302% 96.11
22 13D144DVEX 344  99.57 260 91.70 302% 95.63

NlereHpga: Bcuukm BapuaHTu 6e3 3Be3ga HAmar

CbllecTBeHa pas/nka C KOHTposaTta.

CToliHOCTUTE B efHa KOJIOHa, NocnefBaHn oT pas3nunyHu 6ykeu (a, b, ¢ u T.H.), ce paznuuasat

poctosepHo 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

Mpe3 gBeTe roAuMHW OT U3CNefBaHe-
TO xnbpuaute 13D9096EX 1 13D1508EX
NpeBb3XOXAAT KakTo CcTaHAapTa, Taka u
OoCTaHa/IMTe XMOGPUAN N CPEeSHUST UM
[obus pgoctura cboTBeTHO 402 kg dat n
397 kg da®, kato cpefHO 3a [ABeTe
roAvHM ca MPEBUWWAM U CTaHAapTHUA
xnbpug 12D9342M ¢ 31.86% un 28.88%.

In the two years of the study, the
13D9096EX and 13D1508EX hybrids to
both the standard and the other hybrids
and their average yields were
respectively 402kg da™ and 397kg da™,
with an average of two years exceeding
the standard hybrid 12D9342M by
31.86% 28.88%.
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CpegHo 3a nepuoga  pgBaTa
xnbpmnga 13D9096EX n 13D1508EX ca
CTaTUCTUYECKM fOKa3aHW.

MpeBuwaBaHe Ha pgobuBa Hapg
cpefHus ctaHgapT ce Habnwogasa 1 nNpu
owe 15 xumbpuga  13DRAPO1EX,
13D9065EX, 13D8604EX, 13D1505EX,
13D1202EX, 13D8493EX, 13D7992EX,
12D6402EX, 13DO0O04EX, 13DO0O07EX,
12D12008EX, 13D1513EX, 13D1514EX,
13D1507EX, ¢ u3KNK4YeHne Ha xubpuau
12D5306EX, 13S1180EX,13D0903EX,
13D1511EX,13D144DVEX.

Hali-HnCbK cpefeH [o6uB 3bPHO
260 kg da’ e nonydeH npu xuépupa
12D5306EX, KoinTOo nonaga B rpynata Ha
yCcTonumMBUTE XM6PUAMN.

N3BOAM

B HanpaBeHOTO u3cnenBaHe eguH
OT u3nuTBaHUTE xunbpuan 12D9342M e
pearmpasn Kato YyBCTBMTENIEH KbM NpUYn-
HUTEeNsa Ha 6onectTa 6pawHecTa MaHa
Erysiphe cruciferarum, a octaHanute 21
Xnbpuga, ca pearmpasim Kato yCTON4nBM.

Pesyntatute 3a NpOAYKTUBHOCT
rnokaseat 3HauMTesIHW pa3/vnku B 4obuBea.

Mpe3 mbpBaTa rogvMHa Ha uscneg-
BaHETO C Hai-BMCOKa NPoAyKTMBHOCT 415
kg da™ ce oTnmuasa xun6puabT 13DI0B5EX,
a C Haii-HMCbK Ao6uB 289 kg dat —
12D5306EX. IMo ycToiuMBOCT K pABata
Xnbpuaa nonagart B rpynara Ha Resistant
reHnnasmu.

Mpwn YYBCTBUTETHUSA
12D9342M f06MBbT e 345 kg da™.

Mpe3 BTOpaTa rogrHa c Haii-Brcoka
npoaykTnueHocT 485.5 kg da™ ce oTnmua-
Ba xmbpuabT 13D9096EX, a ¢ Hal-HUCHK
nobus 226.5 kg da® — 13D0903EX. Mo
yCTOMYMBOCT nonagaT B rpynata Ha
Resistant rennnasmu.

Mpu  4yBCTBUTENHUAT
12D9342M f06vBbT e 283 kg da™.

Xnepwmg

Xnoepwmg

On average, the two 13D9096EX
and 13D1508EX hybrids are statistically
proven.

Exceeding above average vyields is
also observed in 15 other 13DRAPO1EX,
13D9065EX, 13D8604EX, 13D1505EX,
13D1202EX, 13D1505EX, 13D7992EX,
13D8493EX, 13D7992EX, 12D6402EX,
13D004EX, 13D007EX, 12D12008EX,
13D1513EX, 13D1514EX, 13D1550EX,
13D1150EX, 13D1507EX, 13S1180EX,
13D0903EX hybrids , 13D1511EX,
13D144DVEX.

The lowest average grain yield of
260 kg da™ was obtained from the hybrid
12D5306EX, which falls into the stable
hybrids group.

CONCLUSIONS

In the study, one of the tested
12D9342M hybrids reacted as Sensitive
to Erysiphe cruciferarum powdery mildew
disease, and the other 21 hybrids
responded as Resistant.

Productivity results show significant
differences in yield.

In the first year of the study with the
highest productivity of 415 kg da”, the
13D9065EX hybrid is distinguished, and
the lowest vyield is 289 kg da' -
12D5306EX. By resistance, both hybrids
fall into the group of Resistant Genes.

With the 12D9342M
hybrid, the yield is 345 kg da™.

In the second year with the highest
productivity 485.5 kg da™, the 13D9096EX
hybrid is distinguished, and the lowest
yield is 226.5 kg da™ — 13D0903EX. By
resistance they fall into the group of
Resistant genplasms.

With the 12D9342M
hybrid, the yield is 283 kg da™.

sensitive

sensitive
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