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®@ingypa II., HpicraBka M., Xypaa B., HlInapara A., Ilyp T., I'aopieas 0., Cano 5. Biums GiocTumysisiTopis
I'PYHTY HA 3MiHYy AKOCTi po00TH 3eMJIe00POOHNX MAILMH

B ymoBax CnoBauuuHM 3a OCTaHHI CTO POKIB BifOynacs 3HauHa Jerpajallisl CUIbCHKOrOCHOAAPChKUX Yrifb. YacTi 3MiHK
BaXKKOI CUIBCBKOTOCIIOAPCHKOI TEXHIKH CIIPUYMHIOIOThH YLIIJIBHEHHS IPYHTY, @ BIICYTHICTh OPraHiYHUX PEUOBUH y IPYHTI
BIUIMBA€E Ha 3MiHy SIKOCTI IpyHTY. Ha cboroaHi exosoriysa npodiema B CilbCbKOMY T'OCIIOAAPCTBI OCIIa€ BaXKIIMBE MICLIE Y
3B'SI3KY 3 MaJiHHAM PiBHS POJIOYOCTI IPYHTIB, TOMY € aKTyaJIbHUM OOIPYHTYBAaHHs Pi3HUX CIIOCc00iB 00OpOOITKY IpyHTY. Lle
CTOCY€ThCSL HE TiNbKM BUBUEHHS IXHBOTO BIUIMBY Ha arpo¢i3udHi i arpoXiMidyHi BJIaCTUBOCTI IPYHTY, a i Ha 0i0I0riuHy
AKTHBHICTb IPYHTY, BiJl SIKOI BEJIMKOIO MIpOIO0 3aJeXUTh e(hEeKTHBHA 1 MOTeHLilHa poatodicTb. Y koMmadii Agrotechna
Michalovce Gyi10 mpoBeaeHo 10CiaH. 3acTocoBaHo PobHMit BapianT Gioctumymsitopa Neosol 150 krra” y migmociasuit
IPYHT, 32 TEXHOJIOTI€I0 3aXUCTy IPYHTY, a Jpyra HOJIOBMHA KYJIbTHBYBanacs 3BUYaiHO, 0e3 OGioctumynsropa. Heozoim-
6i0CTUMYJISITOP — IIpernapar, L0 MICTUTh HNPUPOJHI PEYOBHMHU HAa OCHOBI MiHEpaJIbHUX MIKPO- Ta MaKpOEJIEMEHTIB Ta
JIOMILLIOK OpraHidYHUX PEYOBHH, SK 3aci0, 1110 3a0e3medye MOJIMIIEHHS BIACTUBOCTEH I'PYHTY 3a BIJJCYTHOCTI OpraHidHUX
PEYOBMH y IPYHTI, SIKMM IiCas OCHOBHOI'O BHECEHHS B IPYHT CTUMYIIO€ OCHOBHI HPHUPOAHI NPOLECH, BAKIMBI IS
OIITHMAJILHOTO POCTY Ta PO3BUTKY pociuH. Ha OCHOBI mpocToro aHajizy pe3yiabTaTiB BUMIPIOBAHHS OIOPY Ha PO3TAT 1
BUTpAT NajKBa MiATBEPJLKEHO TOH (akT, 110 Oyna nominmeHa (GyHKIis 6i0J10riuyHOI aKTUBHOCTI 1, OTXKE, CTPYKTYpa IPYHTY
3HHM3MWJIA CTIHKICTh 70 po3Tiary Ha 9,85 %, 3MeHIIMIa 3arajbHe MEepeTBOPEHE CIOXHUBAHHS Npalli npuoausHo Ha 15,5 % i
3MEHILIMIA CIIOKUBAHHS MTAJIBHOTO Ha reKTap npuoan3Ho Ha 23 %.

Ku1104o0Bi cj10Ba: IpyHT, BIaCTUBOCTI IPYHTY, O10CTUMYJIALIS, CTIMKICTb IPYHTY JO PO3TAIYBaHHS.

Findura P., Pristavka M., Hrd4 V., Szparaga A., Shchur T., Gabriel Y., Salo Ya. Influence of soil bio stimulators on
the change in the quality of a soil tillage machine operation

In the conditions of Slovakia there has been considerable degradation of agricultural land over the last hundred years. Frequent
changes of high-weight agricultural machinery have caused soil compaction and the missing organic matter in the soil also
affects soil change. Currently, the environmental problem in agriculture takes an important place in connection with the decline
in soil fertility. Therefore, it is important to justify the various methods of tillage. It involves not only study of their influence
on the agrophysical and agrochemical properties of soil, but also on the biological activity of the soil, on which the effective
and potential fertility largely depends. The experiment was established in Agrotechna Michalovce company. The trial variant
with the Neosol 150 kg. ha™ bio stimulator was based on the soil we had been working, with the soil protection technology and
the second half was cultivated conventionally without the bio stimulator. Neosol-biostimulator is a agent containing natural
substances based on mineral micro and macronutrients and admixtures of organic substances, as an option improving soil
properties under the absence of organic matter in the soil, which after basic application to the soil stimulate basic natural
processes important for optimal plant growth and development. Based on simple analysis of the results of measurement of the
tensile resistance and fuel consumption, it is confirmed that the improved function of biological activity and consequently the
soil structure cause a decrease of tensile resistance by 9.85 %, fall of the total converted labour consumption by approximately
15.5 % and decrease of consumption of oil per hectare by approximately 23 %.

Key words: soil, soil properties, bio stimulation, tensile resistance of soil.

Introduction. Proper land management is very  important, literally the most important part of
important for water retention in nature. The current agriculture. Therefore, it is necessary to care for the
agricultural management is increasingly focused on  soil and its biodiversity [8; 11; 13; 17]. Soil provides
land maintenance and land use [5; 9; 10]. It is very plants with everything needed, but at the same time
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the activity of microorganisms arises. So, it is not the
soil which creates plants but the plants create the soil
[12]. Thus, it is very important to study relationship
between various plants, plants and soil and environ-
mental impacts. After application, soil bio stimulus
very rapidly initiate an increase in biological activity
in the soil [1; 7; 14-16]. Consequently, the degraded
soils also improve physical properties of soil in
particular by improving its structure and porosity, and
reducing soil stiffness. In the area of chemical
characteristics, it especially increases the proportion
of organic soil components [6].

As aresult, it means optimizing the proportion
of soil fractions to improve water and air regime.

In case of using soil bio stimulus, share of orga-
nic soil component demonstrably increases especially
due to the increase in the biomass volume of the roots
(up to 300 %) and increase of microorganisms and
macroorganisms in soil by up to 200 %.

Material and methods. The research was done
[2; 3] on one parcel, divided into two parts. One part
was treated with the Neosol at 150kg.ha” applied in
[2; 3; 12], one part was control, where NPK 15:15:15
fertilizer was applied at 200kg.ha™.

Among the soil properties we monitored:
type of soil,
soil condition,
soil structure,
soil specific gravity,
infiltration,
soil porosity,
soil moisture,
soil penetrometric resistance.

By the method of measuring soil structure, we
mean measuring the size of lumps. Samples were taken
from two depths, namely 0 — 0,15 and 0,15 — 0,30 m in
three rounds. The structural coefficient was calculated
for the self-evaluation, expressing the relationship
between agronomically valuable (0,25—10 mm) and

less valuable structural elements (> 10 and < 0,25 mm)
states, that the best emergence of spring barley was
achieved by covering the seeds with the fines aggregates.
In his results he indicates, that the seed should be sown
to adepth of about 40 mm and the lumps covering it,
should be 50 % less than 5 mm. In [4] evaluates the
degree of fragmentation by changing the specific area of
the aggregates and the mean weighted diameter of the
lumps as MWD (mean weight diameter). The specific
area of the aggregates is expressed as the area per n unit
of mass of the individual fragments. A is calculated from
the individual weights of the soil aggregates obtained by
sieving according to the formula:

6 w,
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where w; — is weight of sifted aggregate [g] between
two neighbouring holes of the sieve and dj:1; G — is
the total weight of the sample; n — is the number of
sieve; p — is the soil mass density.

MWD is calculated by the following formula:

n
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It is also stated, that within soil preparation in
spring, the size of lumps depends on the soil condition
and also on the content of clay particles [4].

Tensile resistance measurements were made
after three years of Neosolu application, during plo-
wing operation with a 5 pieces plow to a depth of 30
cm with a strain gauge in both parts of the plot treated
with the preparation and on the control part. The
tensile support measuring kit contained measuring
instruments and devices (Tractor John Deere 7930,
semitrailer plow S5PHX 35 and measuring system
Hottinger Baldwin Messtechnik Spider-8). The

measurements were made on the parcel and with the
product to be treated and the control part. The device
records tensile resistance in kN at intervals of 0,2 s.

Fig. 1. View of the measuring device Hottinger Baldwin Messtechnik Spider-8
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Results and discussion. The soil bio stimulus
initiates an increase of biological activity of soil
subsequently and very quickly after application, the
degradation of soils also leads to an improvement in
physical soil properties, in particular an improvement
in the soil structure, a reduction in soil compaction
and an improvement in porosity.

The given field experiments showed the incre-
asing influence of bulk density, both in the control
and on the plot where NEOSOL was used, the sig-
nificant increase of the value above 60 mm increases
linearly. The maximum volume density of 2.041t.m™
was reached during the control. The NEOSOL variant
reached the maximum value of 1.891 t.m>. With
regard to soil moisture we can conclude that there
were no significant differences between the individual
variants with controls and NEOSOL.

In the whole soil profile horizon after appli-
cation of the soil bio stimulus Neosol, there are the
root residues observed, which were also more
prominent in the loess zone.

In the transition zone from 40 cm in the profile
treated by bio stimulus, there is also more visible shift
of organically stable substances towards the loess, i. e.
confirmation of positive change of soil physical
parameters with subsequent more even movement of
water and nutrients throughout the profile.

Table. Results of soil density, soil moisture

On the plots where measurements were made,
the value of the structural coefficient KS = 5,04 at
Control and Neosol, was 5,03, there is clearly a low
proportion of soil granulates in the dimensions of 8 —
16 mm, which is typical for sandy (light) soils.

For measuring tensile resistance 5-piece plow
at adepth of 30 cm with built-in strain gauge was
used. The plot was divided into two parts during the
measurement and we performed two repetitions for
each variant.

On a site, which served as a control during the
first pass, the total tensile resistance amounted to 83
685 kN. At the next pass number two, the measured
value was 84 648 kN.

In the experimental variant, where NEOSOL
was applied, we measured lower values compare to
the control. During the control without preparation,
the maximum tensile resistance showed a value of 78
812 kN, in the second round the value was 77 923 kN.

Based on a simple analysis of results of tensile
resistance and fuel consumption, we confirmed the
fact that under the improved function of biological
activity and consequently soil structure, the tensile
resistance was reduced by 9.76 %, the total converted
labour consumption was reduced by approximately
143 % and the oil consumption per hectare was
reduced by approximately 23 %.

Volume of dry soil weight, Moisture, % Place

t/m’

1,758 14,47 NEOSOL
1,667 14,58 NEOSOL
1,891 15,44 NEOSOL
1,902 13,92 CONTROL
1,910 12,48 CONTROL
2,041 13,78 CONTROL

Fig. 2. Comparison of soil profiles: left Control, right Neosol

24




di3rMKo-MexaHi4Hi Ta TEXHOJIOTIUHI BJJACTUBOCTI I'PYHTIB, C/IbCHKOrOCMOAAPCHKUX MaTepiaJsliB i CHpOBUHU

80

~
[—}

kN

-+
(—]

Left sensor

N~ow
[— I —]

Right
sensor

—_
(—]

Tensile resistance,

Sum
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Fig. 4. Comparison of tensile resistance within individual variants
Conclusion Z. Tkag, J. Kosiba. Techniques in Agrissector Technologies.

To sum up we can state, that based on a simple
analysis of the results of the measurements of tensile
resistance and fuel consumption, we confirm the fact
that the functions of biological activity and conse-
quently the soil structure have improved, also the ten-
sile resistance has decreased and thus, the total recal-
culated labour consumption decreased. We also recor-
ded a reduction of oil consumption per hectare. When
evaluating the harvested wheat, it was noted that they
were in favour of Neosol technology where, after
three years of application, the crop increased as
compared to the control. Concerning winter wheat, the
difference was in favour of biostimulation was 1,2
tha”'. This is due to the changes in soil properties and
more efficient use of nutrients in the soil. Biosti-
mulation helps to initiate microbial life in the soil.
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