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AGREGATE FOR STRIP TILLAGE OF SLOPE SOILS
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A combined plowing unit with energy-saving universal working parts has been
proposed for mountain farming, in particular for strip tillage of slope soil which will reduce
topsoil dusting and overgrowth of inner layers, will ensure the water resistance of the
loosened strip, will reduce soil erosion along which the removal of useful organic residues
and herbicides will be provided and will increase soil fertility and crop yields.

The parameters of the placement of the working organs on the unit have been

determined.

The use of a combined aggregate also solves environmental problems related to water-

wind erosion in the fields during crop cultivation.
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Introduction

Modern agriculture is a rather complex and labor-demanding process that involves the
application of various tillage systems the main ones being traditional, minimal, no-till and
strip-till technologies.

Strip-till technology, unlike others, involves soil tillage by strips on which further
cultivation is carried out. The use of this technology is effective because it increases the water
resistance of the loosened layer, saves about 50% of the application of mineral fertilizers,
nutrients are concentrated in the root zone of plants and yields increase by 25%. This
technology is usually used once a year during autumn or spring loosening. In spring the
cultivated strips should be sown with correct sowing machines [1].

Strip-Till technology is now widely used in advanced farms in the United States,
Canada, Argentina, Germany and other countries [2].

The use of soil strip tillage technology is more effective in mountain farming as it is
possible to create deep chisel zones that facilitate the penetration of surface water to the lower
layers of soils helping to prevent water erosion.

Material and method

In order to ensure the water resistance and to prevent soil erosion of the sloping strip a
combined slope-loosening unit of strip tillage is proposed (Fig. 1, a), on the frame (4) of
which the combined working instruments arranged at a certain distance from each other are
assembled, the working parts with flat hands for total soil loosening (3) and the flat discs (1)
located in front of the combined sprockets are designed to facilitate the technological and
dynamic stability of the agregate on the slope.
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Fig. 1 Structure of combined agregate for strip tillage of the slopes

The combined working body (2), which is designed for strip tillage of the slope soil,
consists of a stand (7) (Fig. 1, b), on which the digger-crusher (8) and the flat-cutter hoe (9)
are assembled. The flat-cutter hoe (9) attached to the stand (7) performs a general deflection
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of the top layer of the slope at a depth of a process and the digger-crusher (8) forms a V
water-accumulating h depth (Fig. 1, ¢), where snowmelt water and rain waters accumulate.

When cultivating the soil with a combined slope cultivator, the water resistance of the
loosened layer and the soil fertility increase, the soil erosion decreases and the removal of
herbicides and useful organic residues takes place.

The combined slope tillage agregate performs two-layer soil loosening during the work.
The top layer of soil is loosened with flat pads for total loosening to a depth of 8-12 cm and
the bottom layer is loosened to a depth of 30-35 cm forming V-shaped water storage tanks at
some distance from each other.

Results and analysis
Let us determine the placement parameters of working parts of agregate for clarifying
their layout (Fig. 2).

aq

Fig. 2 Calculation sheme of layout of working parts

According to Fig. 2, the distance between the traces of combined working parts is
determined by the following formula:

S=(5-5,)+B,+2(a—aytgo, (1)

where B, - is the width of coverage of flat digger, a - is the depth of tillage of loosened strips,
a, - is the height of flat digger placement on the stand, S, - is soil width tilled by
flat digger, 6 - is the angle of crack direction to the vertical in vertical-horizontal
area.
The width of coverage of flat digger will be

B, =S, —2(a—ay)tgh, ()

According to agro-technical requirements, the width of cultivated strips should be
within 0.25 +0.28m. So when the depth of tillage is a = 0.3m, the height of flat digger
placement on the stand a; = 0.2m, the angle of crack direction & = 18 °, then the width of
coverage of flat digger will be within B, = 0,18 — 0,24m, and the distance between
combined hoesis S = 0,5 +0,56m.
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The working parts of the combined tillage unit must be arranged in such a way as to

exclude the accumulation of soil between them. In order to prevent the accumulation of soil

between the drill hoes and the flat disks placed in front of them in the proposed unit, it is

necessary to place these working parts at a certain distance in the direction of action. This
distance is determined by the length of crack of deformed strip of the soil (') (Fig. 3).

L =lcosa + 1, 3)

where | - is the length, I' - is length of crack of deformed strip of the soil which was
determined by the dimensional condition of soil deformation:

r___a I
l = Sy cosy, or l'=actgy, 4)

where a - is tillage depth, y - is the angle of crack direction of deformed soil to the direction

of agregate action which is determined by the following expression (Fig. 3) [3, 4].

'//:900_%’ (5)

where @ - is contact angle of soil and metal, (94 - is the angle of soil internal contact.

Vrl ,’/

Fig. 3 Scheme of determining the distance between working
organs to the direction of tillage unit

Inserting (4) and (5) in (3) we will get

a+to+e,

L = lcosa + atg >

(6)

The research showed that working part of hoe for deep tillage of dark soils should have
a = 20 — 25° loosening angle and 0.2m length [4, 5, 6], hence according expression (6),
the distance between the working parts to the direction of tillage unit action will be L =
0.58 — 0.66m.

Conclusion
1. In case of tillage with the proposed two-strip tillage unit, both topsoil dusting and over-
condensation of soil internal layer are reduced, water resistence is ensured, soil erosion
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and soil washing are reduced and the removal of herbicides and useful organic matter is
noted and the fertility of the soil is increased.

. The application of combined aggregate solves a number of ecological issues connected
with the water and wind erosion occurred in fields during crop cultivation.

. In order to exclude the accumulation of soil between the drill hoes and the flat disks
placed in front of them in the proposed unit, it is necessary to place these working parts
at a distance of 0.58 - 0.66 m in the direction of action.
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LULRGEMP <N1bh Sersudnr ucuuwvuu uarsqaus

Snuwwbwjwu MUY, Gwuywpjuu MN.3n.?, Snuwwybunjuwu LN, Unwpbpywu U.U.
'Cuywuwth wqquyhti wgpwpuyht hwdwuwpw
2Cniphp plputininghwywt hwdwuwpwi

Lenuwjhu Bpypwgnpdniejwu, dwutwynpnwbu' jwugbiph hnnph Jowldwu hwdwp

wnwownyyby £ obpunwdnp  Jowydwu  Yndpptwgywd wgpbguwn, Lubipgufuuwinn
niupybpuw| pwunn opqwuubipny, npnug Yppwndwdp Yudwgh hnnh Jbphu obtipinp
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thnghwgnudp, ubippht otipwnbiph - gbipfunwgnuiutipp,  Ywwwhnydh  htuptigynn  gtipnh
opwlwyniunyeyniup, Yudwgh hnnph tpnghwt, huy npw hbun uwl' hbpphghnubph Wowy
ognwlwn opquuwywu duwgnpnubiph htnwgnudp, Ypwpdpwuw hnnh pGpphnyeniut nt
dowlwpnyubiph ptippwwnynieyntup:

Npnogwd £ wgpbigquunh ypw pwunn opgquutiiph tnbnwwjdwt wywpwdbunpbpp:

Undphuwgywé wgpbiquwnp Yphpwnndp nwdnd £ uwbe Eyninghwywu  fuunhpubp’
Ywwywsd dywywpnyubiph dowydwt dwdwuwly nwonbipnd wnwewgnn opwihu b pwdnt
Epnghwyh htwn:

Pwbwyh pwnbp. (wuy, stipnwynnp dowynid, niuhybpuw|, wgpbgqww, pwunn opqw,
Epnghwi:

ATPETAT JIJISI TIOCJIOMHOMN OBPABOTKH MOYBHI HA CKJIOHAX

ToHaneTsiH H.A.l, I'acnapsin l'I.IO.z, ToHaneTsiH A.l'[.l, ApakeJisiH AAL!
'Hayuonansnoi aepapuuiii ynusepcumem Apmenuu
*[IIywunckuii mexnono2uueckutl yHusepcumen

Jlnst ropHOro 3emilefieNiusi, B YaCTHOCTH, Uil OOpabOOTKM TOYBBI Ha CKJIOHAX,
Npe/UIOKeH KOMOMHHPOBAaHHBI arperar ¢ 3HeprocOeperaouiMi  yHUBEPCATbHBIMU
pabouynMH OpraHaMH IS TIOCIONMHOW 0O0pabOTKH TMOYBBI, C MTPUMEHEHHWEM KOTOPOTO
YMEHBUIUTCS PAaClbUIEHUE BEPXHErO CJIOSl MOYBBI, YIUIOTHEHUE BHYTPEHHUX CIIOEB, OyneT
obecreyeHa BO0YCTOMYMBOCTh B3PBIXJIEHHOIO CJIOSI TOYBBI, YMEHBUIMTCS 3PO3Us MOYBBI, a
BMECTE € HEil M BBIHOC TepOULIMA0B U APYIUX MOJIE3HBIX OPraHUYECKUX OCTATKOB, TOBBICUTCS
IJI0JJOPOJINE TIOYBBI U YPOKaWHOCTb KYJBTYP.

OmnpeneneHsl mapaMeTpbl pa3MeleHus pabodrx OpraHoB Ha arperare. [Ipumenenue
KOMOWHHUPOBAaHHOTO arperara pemraeT TaKKe HKOJOTHYECKHE MPOOJIEMBbl, CBS3aHHBIE C
BOJHOM Y BETPOBOM IPO3UEH MOJIEH IIPU BO3ACIIBIBAHUU CEIbCKOXO3AHCTBEHHBIX KYIbTYP.

Knroueevle cnoea: ckiioH, mocioitHas o0pab0TKa, YHHBEpCAIbHBIN, arperar, padoqmii
OpraH, dpO3Hsl.
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