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In cropland of Armenia the development of the erosion is largely promoted through traditional
moldboard plowing in the Republic. Moldboard plowing is applied everywhere, regardless ofthe relief
terrain, soil and climatic conditions, agricultural techniques, predecessors, etc. As a result of an
enhanced development of erosion processes lead in some cases to the accelerated degradation of
arable land. Preliminary determination showed thatthe magnitude of annual soil loss from erosion by
moldboard processing system in a mountain-steppe zone of the republic is from 1,5 to 24,0 t/ha or
more. The last was the root cause of searching for relevant agronomic measures to protect arable land

on the slopes and develop soil treatment methods.

INTRODUCTION
The current development of agriculture

in many countries in the anti-erosion tillage
is the use of increasing use of energy saving
tillage, primarily minimum and zero, which
will decrease intensity of the impact and
reduce time used on the soil [1, 2]. Atits basic,
this is the practice of soil protection, which
gives a rational effective control of soil ero-
sion and helps to improve soil characteristics
and its quality [3-5].

OBJECTIVES AND METHODS

A comparative study of the effectiveness
of moldboard, flat-cut, zero and surface pro-
cessing of eroded mountain soil under field
crops was held in Armenia since 1983.
Furthermore a study ofthe efficiency of zero
tillage in the conditions ofthe most common
mountain chernozem (Spitak Soil- erosional
strong point (SESP)) and chestnut soils
(Abovyan and Sisian SESP) was held since
2002. The purpose and objectives of the
research was to study and reveal the effect of
soil protection technologies of tillage on the
dynamics of field moisture, antierosion sta-
bility of the soil, weediness and other indica-
tors.

All analysis and calculations were made
by the the respective GOST and methods

accepted in the scientific institutions. The
experimental data were processed by the
meth od of analysis of variance.
Meteorological conditions during the grow-
ing seasons were mostly typical to the moun-
tain-steppe regions ofthe country, butsome-
times had significant variations of precipita-
tion and temperature conditions.

In the area of mountain chernozems
(Spitak SESP) experiments were conducted
on the site "Chor Andes." The site is located at
an altitude 0f1600-1700 meters in the moun-
tain-steppe zone. The area is confined mainly
to the southern and northern slopes. The area
has a slope 0f 8-10 °. The soil of pilotarea is a
moderately low-humus, medium loamy, by
carbonate eroded black soil. The content of
humus in the upper profile is 4.1 %, the reac-
tion of the soil solution weakly basic, the
readily available nitrogen and phosphorus
compounds provided the soil is weak, potas-
sium - well. The annual precipitation is 450 -
500 mm.

In the area of dark brown soil experi-
ments were carried outon site atthe village of
Geghadir (Abovyan SESP), and in nearby
areas Sisian (Sisian SESP). Abovyan SESP is
located at an altitude of 1660 - 1700 m, itisa
separate drainage basin dominated by the
slopes of the eastern and western exposure,
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with slopes of 10-12 ° Soil tests results from
this area is characterized by light texture, a
little humus content, relatively rocky and skel-
etal. The humus content in arable soil layer
does not exceed 1,8 %. Precipitation is 400 -

500 mm.
Sisian SESP is located within the heights

of 1590 - 1720 m. The area is confined mainly
to the southern and northern slopes, the
slope of 10 - 12 ° Soil test results from this
area is differentheavy texture, low carbonate
content and humus content. The humus con-
tent in arable soil layer reaches 2,7 %.
Precipitation is 350 -400 mm.
RESULTS AND ANALYSIS

Research to identifying the effectiveness
of replacing conventional tillage with , flat-
cut and zero treatments in order to restore
degraded water-physical properties of
eroded cropland show that the impact of

these techniques largely due to the typical

and subtypical properties of soils.

Data research shows that the replace-
ment ofconventional moldboard plowing on,
flat- cuttreatment and using zero tillage pro-
duces positive effect on the anti-erosion sta-
bility of soils. In the conditions of eroded
mountain chernozem soil erosion under win-
ter wheatin, flat-cutand zero treatmentwas
1,3-2,1 times less than the moldboard plow-
ing. Under the seeding barley soil erosion
decreased 1,6-1,7 times. Under seeding grain
and legume mixtures produced decreased
soil erosion to 1,3-fold (table 1). Inthe moun-
tain chestnut soils of Sisyan and Abovyan
there is a similar pattern. Zero tillage and
flat- cut treatment contribute to a significant
reduction in soil loss, at the same time
reduces the loss ofnutrients.

Table 1-Antierosion effectiveness oftillage, t/ ha (2008-2010 *)
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Methods of cultivation have a significant
impact on the dynamics of accumulation of
soil moisture reserves. Especially noticeable
lack of moisture in the fall atthe time ofsow-
ing of winter crops. Ifnot plow hoeing thanks
to mulch of stubble and crop residues avail-
able moisture is pulled closer to the surface of
the soil and better preserved. So before sow-
ing ofwinter wheat (average for 2005-2009)
a 0.6 m layer of soil moisture in the form of
zero tillage increased by 12,0-27,6 mm,
respectively making up in the conditions of
mountain chernozems Spitak 67,7 mm,, and
inthe conditions ofthe mountain brown soils
Abovyan and Sisyan 37,1 and 102,1 mm. Flat-
cuttreatment in this respectis an intermedi-
ate position. In the later stages of vegetation
effect of tillage on the stockpiling of produc-
tive moisture gradually decreases, which is
especially noticeable in terms of mountain
chestnut soils of Abovyan. In particular, in
July compared with May month it decreases
in the embodiment moldboard plowing at
34-39 mm, in the embodiment of flat-cut
treatmenton 28 - 114 mm and in the embodi-
ment of zero processing on 40-87,5 mm (ta-

ble 2).
As for weed infestation, it should be

noted, that each method oftillage, has a defi-
nite influence, and on this score so far no
common opinion. Our experiments show,
that significant influence treatments have
had on the nature of the placement of weed
seeds in topsoil. Before sowing of winter
wheat after flat-cut treatment and zero till-
age unlike moldboard plowing most of the
weed seeds were concentrated in the upper
(0-10 cm) layer. Despite the factthat much of
the already germinating weeds were
destroyed through mechanical and chemical
treatments, in the mountain chernozems
weediness of crops of winter wheat before
harvesting, against the background of plow-
ing was as follows: - 143 per m2, against the
background of flat - cut treatment was 156

per m2, against the background of no-tillage
without herbicide continuous action
amounted to 281 per m2 and againstthe back-
ground of no-tillage with herbicide continu-
ous action amounted to 135 per m2. In the
area of chestnut soils Abovyan and Sisyan
respectively amounted to - 110; 122, 234 and
98 per m2and 124, 135, 301 and 116 per/m2.
The same was observed in crops ofspring bar-
ley (table 3). Replacing plowing flat-cuttreat-
ment and no-till without the use of preplant
high effective herbicide leads to increased
weediness both annual and perennial weeds.
In comparison with moldboard plowing at
flat - cut treatment and zero tillage average
growth ofweediness is under sowing of win-
ter wheat was 9,6-117 % under sowing
spring barley was 11,1 and 92,9 % and under
sowing of sainfoin 6,5- 34,8 %. For zero pro-
cessing weediness decreases sharply if
before sowing (7-10 days) were used against
weeds used herbicides continuous action. In
this variant compared with the moldboard
plowing weediness is reduced by 4,4-7,4 %.
Soil conservation tillage without application
ofherbicides leads to an increase in the num-
ber of weed seeds, especially in the upper
layer of soil (0-10 cm). With minimizing till-
age annual use of highly effective herbicides
almost 2-2,6 times reduces the weediness of
crops, which expands the range ofapplication
of soil protection resource saving systems
soil treatment sloping lands for the cultiva-
tion offield crops.

Zerotillage isthe preferred and by virtue
lower costs, saving time and greater soil pro-
tection, environmental efficiency. On eroded
mountain chernozem and chestnut soils by

replacing moldboard plowing to no-till by
9,3 % increases the content of water-stable

aggregates, humus content, compared with the
control (conventional tillage) increased by 0,2-
0,3 %. The averaged increase inyield ofwinter
wheatat zero treatmentwith herbicide contin-
uous action was respectively 2,0- 2,6 ¢/ ha.
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Table 2 - Effect of processing methods on the dynamics of stocks of productive moisture in the 0.6 m soil layer, with the cultures of
conservation crop rotation, (mm]
Spitak Abovyan Sisian
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CONCLUSION advisable to carry out only at the high culture
Thus, the results research on minimizing of agriculture (non-compliance with this
processing mountain chernozem and chest- could lead to a deterioration in the
nut soils have shown that the use of energy- phytosanitary condition of crops and soil),
saving technologies, possibly with the strict improving its systems with mandatory evalu-
observance of the elements of the system of ation and suitability ofthe soilto minimize.
agriculture. Minimization of soil treatment is

Table 3-Weediness ofcrops under different soil treatment methods (for 2005-2010)

Chernozem , Chestnut soil
Spitak Abovyan Sisian
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Flat-cut 156 1908 79 122 136 61 135 69 87
treatment by
48,1 44,0 16,8 46,8 52,1 13,4 52,4 335 35,5
20-22 cm
Zero tillage 281 305 97 234 268 85 301 118 111
J 721 57,7 224 81,7 898 192 89,7 57,0 401
Zero tillage + 135 182 98 114 116 57
herbicide *~ 379 355 349 436 447 257

*The numerator isthe number ofweeds items/m2
**The denominator ofthe mass ofweeds g/ m2
*** 10 days before sowing used herbicide glyphosate
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TYVIH

ApPMEHUAHbIL XbIPTbiNlaTblH Xepsiepl e 3po3nAnbly, Xxarjannapabll gamMmyblHa
pecnybnnkagarbl >XeprunkTl KepAl, >Xep 6efeplle, Tonblpak; - KAUMAaTTbLY argannapbliHa,
enneTwW ga”bingapably, arpoTexHMKacbiHa 6aiinaHbIcCbl3 LoNAaHbINaTbiH 43CTYpn! ayaapa XbipTy
APMEHUSAHbIL, XbIPTbINATbIH XXepnepLU e 3p03ManblL Karjannapabll gaMmybliHaKarfai xacangpl.

COHbLL, H3TMXKeCcLL e 3p03Ms YpAKLW L, KY N T AaMybl 6aiiK;anagbl (Taynbl jananbl anmMauTa Kbl
caliblHTbl TONbIpaYThIL Wakiblnybl 1,5 T/ra -gaH 24,0 T/rak3He ogaH actamibl K;ypaigpl) MyHblL, e3i
6eTkennepaen ericTiKTepfli ~opraygbiy THicTi arpoTexHuKanbly wapanapbiH i3flecripy xaHe ey,
anfbiMeH TonblpauThl elgeyaw, Heri3rixxongapbliH 138eTpy 4Ly ce6e6i 60nbin Tabblnagbl.

PE3KOME

Ha naxoTHbIX 3eMnsax ApMeHUU PasBUTUIO 3PO3NOHHON CUTyauun B 6oNblueli CTeneHu
crnocobcTBYeT M TO, YUTO TpaguULMOHHAsA OTBajibHasA Bcrnawlka B pecnybsMkKe NpuMeHseTcs
MOBCEMECTHO HE3aBUCUMO OT pesibed)a MECTHOCTU, MOYBEHHO-KAMMATUUYECKUX YCNOBUIA,
arpoTeXHUKM BO3JeNblBaeMbIX KynbTyp, NpefLLecTBEHHUKOB U T.4.. B pesynbTaTe Habnogaetcs
YyCU/IEHHOE pa3BUTME 3PO3NOHHbIX NPOLLECCOB (B FOPHOCTEMHOM 30HE €XKeroAHbI/ CMbIB COCTaBNSET
oT 1,5 go 24,0 T/ra v 60see), UTO N SABUIOCH NEPBOMPUYMHON MOUCKA COOTBETCTBYHOLLUX
arpoTexHUYecKMx Mep 3aluTbl NalleH Ha CKAOHax W, B MepBYK o4vepefb, MPUEMOB OCHOBHOW
06paboTKM NoYBbI.
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