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The main aim of the research is to increase the autumn sowing crop, enrich the agro-physical
properties of soil, improve water providing and decrease the cost price of producing goods in NKR foothills with
light brown loamy and carbon soil of average strength by means of machining cultivation reduction. The use of
stepped cultivation in topsoil (0-20cm) decreased soil thickness compared with plowing on about 6,7 % . This
method of cultivation improved also the soil porosity and water-permeability. If in the arable land during the
tillage (0-20cm) porosity is about 41,35%, water-permeability is 3,28mm/min, in under topsoil(20-30cm)is
38,7%and 2,25mm/min, in stepped topsoil cultivation conditions the same indices are 54,7%, 4,17mm/min and
51,2%, 3,45mm/min accordingly.The reducing of intensity of topsoil cultivation use and keeping soil surface
leftover stubble are favorable not only for topsoil but also for low topsoil vegetation in all the stages and assist
to increase the storage of moisture on average about 2,74%. On this case the crop yield of winter wheat
comparable with usual plowing increased on 2,9 c/ha, and the production cost price decreased on 21,2%
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Introduction

In order to get high and stable crop with low cost in complicated ecological conditions it is
necessary to invest newest sorts to as new agro means for keeping land productivity, growth one of
which the machine cultivation is. By changing physical, chemical and biological processing course the
machine cultivat.ion becomes more influential for land productivity than all the other technological
processes. In the technological structure of crop cultivation 50% of outlay is for cultivation operations.
Most researchers agree that depending on land cultivation decrease the restoration conditions are
improved. Besides the energy costs are reduced and it not only makes cheaper the technologies but
also increases the stability of soil and environment [1-3].

The level of land cultivation is zero technology, the use of which despite improving the
productivity of certain lands, needs to be equipped with high technical provision and intensive
chemicalisation.

This circumstance limits the wide use of direct sowing. Besides there are other obstacle
factors, land and climate conditions, the lack of field research and so on [4].

In many works there are data about the advantages of complex and minimal cultivation
structure, especially in the lands with lack of moisture and in the lands which need landfall such us in
the wheat sowing areas of NKR, where the annual average downfalls are 250-420mm and the most
part of arable land is on the different slopes. In above mentioned areas during the vegetative growth
there are 30-35% of downfall (from annual amount of downfall). With such distribution of atmosphere
downfall the crop yield generally depends on autumn and winter moisture supplies in soil. It is
necessary to solve the problem of landfall with the problem of water supply and drought in complex,
by use of minimal soil protection technology and special equipment.

During the researches it has been estimated that the most productive lands are the lands which
have been cultivated gradually, consisted of upper wholly mold surface layer and bottom line deeply
mold level. Creating such profile doesn't demand much expense, the ledged bottom of cultivated
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topsoil prevents the flow of ingrained water into the soil, mold lines provide good water-permeability
in deeply rooted layers and the productive prevention of moisture vaporization is reached by means of
mulching of cultivated plots of land. The mulch layer protects also from downfall and from washing,
raindrops and sun radiation, promotes the snow accumulation and decreases of the top soil freezing
[5].

That's why the creation and maintenance of the best topsoil structure by means of different
cultivation systems is the urgent issue of modern intensive farming. But the dynamics earth processing
and their effect on its productivity during cultivation demand of the regular research of the changes in
agro-physical indexes [6] and this work is dedicated to it.

Conflict settings

The aim of the research is to find out the effect of different methods of cultivation in NKR
Askeran district light brown loamy soil with carbon average strength (pH=7.5), with humus
ingredient™ 2.5-3.0%, on such agro physical properties of soil, from which the water supply and
preventing of landfall depend on. In short rotation of clean fallow-winter crop-winter barley (2012-
2015) there were conducted some field and laboratory researches, and compared the data of storey
topsail cultivation due to traditional methods.

Yearly tillage was done in 20-22cm depth, using PLN-4-35 plough, and the storey top soil
cultivation with grape PRVM-3 kind of moldering machine, which had two recovered moldering toes,
which could mold the soil with 7-12sm depth, and before it the distance between the cutting particles
as 100cm, the width-10cm and the depth-25-35cm. There were studied the agro physic properties of
winter crop, its water supply and grain crop. The examples of soil were taken during two periods: in
the beginning and in the end of plant growth according to topsoil (0-10, 10-20, 20-30cm) twice.

During field and laboratory researches there were used the fallowing methods and
methodology: the volume-mass method, water supply by Khachinsky method, soil moisture by weight
method, the crop yield by widely spread method of B.A. Dospekhov [7, 8].

Research results

It has been established during field experiments that the different methods (in fallow grain
sowing circulation) as in topsoil (0-20sm) so in low topsoil provide not the same soil structure.
Stepped topsoil cultivation provides more volume, porosity, water—permeability compare with
traditional plowing. In this case the change in topsoil, 1.21g/cm?® in low topsoil, and in case of tillage-
accordingly 1.19 and 1.25g/cm? (Table 1).

It can be supposed that by storey topsoil cultivation the decrease of thickness in topsoil upper
layer is gained due to down fall water in deep mold holes, temperature changes, which make soil
shorten and widen [5].

As you can see from the data in the same chart the porosity has the best data as in storey
topsoil, so in traditional tillage, but it was higher in case of storey topsoil cultivation as in upper (0-
10cm) topsoil, so in low (20-30cm) topsoil and it was more in 132 times. It can be explained also by
changing the use of plough and creating due to its tools, pores in soil and using of plow sole, which
effects on soil fauna, especially on the speed of migration of worms to food sources.

The good water-permeability of soil is favorable for its normal air conditioning and biological
activity.

Soil water-permeability and wetness can be affected by agro-machines with use of physical
properties long-lasting improving method .During our experiment the data f soil water-permeability
indicate that stepped plowing cultivation compared with tillage, in case of winter crop sowing led to
increasing of water-permeability as in arable and topsoil, so in under topsoil.
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Table 1
The different cultivation methods effect on the soil agro physical properties during autumn
sowing vegetation (2012-2015 on average)

Cultivation Layer Thickness Porosity Water
method Cm g/cm? % permeability
Mm/min
Moldboard 0-10 1.17 42.1 391
Plowing 10-20 1.21 40.6 2.65
20-22cm 20-30 15 38.7 2.25
0-30 1.21 40.5 2.95
LIDgs 0-30cm 0.08 1.03 2.15
Stepped 0-10 1.08 55.8 4.26
cultivation 10-20 1.15 53.6 4.09
20-30 1.21 51.2 3.45
0-30 1.15 53.5 3.93
LIDgs 0-30cm 0.07 1.05 2.12

In topsoil it excelled in 0,92m/min or 28.2% compared with plowing in under topsoil it
excelled in 1.22mm/min or 53.3% first it is conditioned by penetration of water deep in the soil
through loosened clefts and due to its abnormal property making soil self loosened and on the other
hand by activation of zoo fauna, especially of earth worms, which not only favor the low topsoil
biological loosening improving its structure, but also by creating numerous passes provide the soil
profile transparency in 1m depth.

During the autumn sowing vegetation the least stock in its different layers was observed after
traditional plowing and composed 19.25-9.56%, and the most in case of stepped plowing composed
22.97-12.11% (Table 2).

Table 2

Soil moisture reserve during vegetation depended on cultivation methods
(2012-2015 on average)

Cultivation Layer Soil moisture according to layer, %
method Cm In the beginning | During Before
of vegetation spike harvest
forming
Moldboard 0-10 15.12 14.45 8.25
Plowing 10-20 19.48 18.32 9.12
20-22cm 20-30 23.14 21.63 11.30
0-30 19.25 18.13 9.56
LIDys 0-30 cm 1.03 1.12 1.08
Stepped 0-10 19.18 18.13 10.82
Cultivation 10-20 24.46 20.61 12.40
20-30 25.28 21.43 13.11
0-30 22.97 20.06 12.11
LIDys 0-30cm 1.14 111 1.04

In case of stepped cultivation in spring the high content of moisture dampness was kept during
the whole vegetation period and before harvest excelled plowing in 2.55%. It is explained by the fact
that in case of stepped cultivation the leftover stubble of soil surface holds the soil crusting surface,
and due to it water-permeability and ventilation improve, moisture improves and makes soil loose and
in soil upper layer the quantity of organic substances increases. In soil which was mold without
moldboard plowing the plough sole disappears. These factors favor the soil thickness decrease fertility
and crop yield increase.
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The crop yield of autumn sowing grain in our experiment (for 4 years average data) in case of

stepped cultivation composed 18.8c/ha, which excelled the traditional plowing in 18.2% (Table 3).

Table 3
Wheat grain crop yield according to experiment varieties (2012-2015)

Variant Harvest c/ha Deviation from spotter

2012 | 2013 | 2014 | 2015 c/ha %
Moldboard plowing 26.8 | 234 | 247 | 28.6 25.9 - -
20-22cm
Stepped cultivation 28.2 27.6 27.9 31.3 28.8 2.9 18.2
AET 45 0-30cm 1.2 0.6 11 0.8 14 - -

Conclusion

So comparison of the uninterrupted moldboard plowing cultivation in depth of 20-22cm and

stepped cultivation in light brown loamy and carbon soil for autumn sowing (as its main cultivation)
showed that the wingless cultivation with preserving surface plant leftover favors the improving of as
topsoil (0-20cm) so of low topsoil (20-30cm) agro physical properties, water supply and crop yield
increasing and expenses reduction in 21.2%.
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Uucuuuuu Sureer asdsrh URAESNNE3NRLLE <N1h UArNShRPYULUL
<USUNR@3NRLLENP B PrUNULNYYUDONRE3UL Uru'
ucuuuusuu snrsuh suLLeMrNhy

U.P. Qujunjwl
cniphh ppbfutninghwywi hwdwuwpw

Lhnwgnunnipjut twywwnwlu £ LU twiuwtnuwhtu gninne pug wqwtwlwgnyt judwywquiht,
Ywppnuwwwiht  dhowl hgnpnipjwdp  hnnujht wwydwuubpnd®  defuwupluywt  Jowydwu  ujwgbgdwu
Swuwwwphny hwutbip hnnh wgpndhghlwlywu hwwnynieyniuubph, spwwwhnyywsdnipjwu owwnhdwjwgdwl,
wolwlwgwu gnptuh pbppwwnynipjut pwpdpwgdwu b wpnwnpynn wpnwnpwuph hupuwndtph hotigdwu:
LwpYuwotipnwynp dowydwu Yppwnnwp Jupbuotipnnd (0-20ud) hnnh funnigyniup wnh 2podwdp Juph
hwdbtdwuwniejwdp ujwgbigpt) £ 6,7%, Gupwdwpbwotipnnud® (20-30ud) 4,9%: <wpluwobipnwynp dowlynuwip
puwntwyb) £ uwl hnnh dwynnybunyeniuu ni gpwpwthwugnieniup: et wnh 2pedwdp Jwph nbwpnu
Jupbwobpnnud  dwynwnybunieniup dhohtu hwayny Ywaqdby £ 41,35%, opwpwihwugnygniup' 3,28dd/pnw,
Gupwdwpbwobpnnud®  38,7% W 2,25dd/pnwy, www hwplwobpunwdnp  Jowldwu nbwpnd  wyn unyu
gnigwuhgubpp hwdwwwwnwuuwuwpwp Ywadb Gu' 54,7%; 4,17 dd/pny b 51,2%; 3,45 dd/pnw:

Pwuwih pwnbp: hnnh  dowynwd, wgpnbhghlulwu  hwwnynyeiniuubp,  opwwwhnyywdnipiniu,
ptippwwnynipinit, Swfuubiph Ypdwinnud:

BJIMAHUE PA3JIMYHBIX ®OPM OBPABOTKHU ITOYBbI HA ATPO®PUSNYECKHUE
MPU3HAKH U BOJOOBECITEYEHHOCTD B IOCEBAX O3UMOM MIIIEHUIIBI

C.B. I'aacrsn
L Iywunckuii mexnono2uueckutl yHugepcumem

Llens wmccnenoBaHus -TOCTHIKEHHE ONTHMHU3AIMH arpo(u3WdYecKux MPH3HAKOB M BOJ0OOEcCIedeHne
MTOYBHI, TIOBBIIICHUS YPOKaWHHOCTH O3UMOH TIIIEHUIIBI M CHIDKEHHS Ce0eCTOMMOCTH MPOM3BOIUMON MPOIYKIINH
ITyTeM COKpaIleHNs €€ MEXaHHYeCKOM o0paboTKM B YCIOBHSAX CpEOHEH MOIIHOCTH CBETIIO-KOPUIHEBO,
CYTJIMHUCTOM 1 KapOOHATHOH MOUBHI B pearopHsix 3oHax HKP. [Ipumenenue cTyneHuaTo- CIOHHOM 00paboTkn
[0 CPAaBHEHHUIO C OTBAIbHOI BCHAIIKON COKPaTHJIO IUIOTHOCTh MOYBBI B MaXOTHOM cioe Ha 6.7%, a B
noanoyBeHHOM-Ha 4.9%. CryneHyaro-cioiiHast o0paOoTka yiaydmimia Tak e IOPHCTOCTb IOYBBI U €e
BOJONPOHUIIAEMOCTb. Ecny Ipu OTBaJbHOM BCHAIIKE MOPUCTOCTH MAXOTHOTO CIJIOS, B CPEIHEM COCTABISET
41.35%, BOJONIPOHUIIAEMOCTH 3.28MM/MHH, a IOPUCTOCTh MOAMOYBEHHOTO ¢i10s1 38.7% ¢ BOONPOHUIIAEMOCTS -
2.25MM/MHUH, TO TpW CTyneH4YaTod oOpaboOTKe Te K€ MOKa3aTelIH, COOTBETCTBEHHO cOCTaBIsIOT 54.7%,
4.17mm/mun 1 51.2%, 3.45Mm/MuH.

[IpumeHeHne CTyNMEeHYaTO-CJIOWHON 00pabOTKM H COKpallleHWe ¢¢ WHTCHCHBHOCTH, a TaK e
COXPaHEHHE CTEPHEBBIX OTXOJIO0B IIOBEPXHOCTH MTOYBBI IIPUBEIH KaK B IAXOTHOM, TaK U B IOATIOYBEHHOM CIIOE K
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YBEJIMYCHHUIO 3allacoB BIIAXKHOCTH, B cpeiHeM 10 2.74% Ha Bcex JTamax BereTaluu. DTOT METoja 00paboTKH
YBEJIIMYUBAET YPOKAHHOCTh O3MMOH IIICHWIBI 110 CPaBHEHHIO ¢ OOBIKHOBEHHOH Bcmamkoil Ha 2.8 m/ra, u
CHIDKAeT ce0ecTOMMOCTh MpoayKuuu Ha 21.2%.

KawueBble cioBa: 00paboTka TO4YBHI, arpoU3WYEecCKWe MPHU3HAKH, BOIZOOOECIIEYCHHOCTS,
HPOAYKTUBHOCTH, COKPALIEHHUE 3aTPATOB.
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