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Abstract. The correct natural agricultural zoning of the territory is one of the foundations
promoting the improvement of the use of land resources, and therefore the general subsidence of
agriculture. The scientifically grounded natural agricultural zoning can serve as a basis for the
proper allocation of the branches of the farming, for the implementation of specialization, for the
development and introduction of rational crop rotations and appropriate agricultural crops, for
the application of advanced agricultural-technical, anti-corrosive and agro-meliorative tech-
niques. The article deals with the issues of natural agricultural zoning of the territory of the Ara-
rat soil district of the Republic of Armenia. The characteristics of soil fertility with the goal of the
most rational study of lands in the agricultural production is given based on the existing materi-
als on the study of the soil cover, the results of new studies and details of the natural agricultural
zoning of the land fund of the given district. On the basis of comprehensive analysis and sum-
mary of existing materials on climate, relief, exposure, soil-forming rocks, soils and other eco-
nomic and production factors, a scheme of natural-soil zoning and agro-production grouping of
soils of the Ararat soil district of the RA has been developed, and the characteristics of fertility of
the identified natural-soil regions and groups of soil, as well as the main ways on the increase of
the productivity and fertility of lands has been presented. It is established that they can be used
during the planning of agricultural and zootechnical, meliorative, agro-meliorative and soil pro-
tection arrangements envisaged for the improvement of the use and increase of productivity of
the land fund of the repubilic.

Key words: natural-soil district, agronomic group of soils, hypsometric marks, irrigation
erosion, compaction, secondary salinization of soils, irrigation.

INTRODUCTION rials. The only way to solve this problem is
The Republic of Armenia is a land- t0 increase the fertility of the land.The

less, typically mountainous country. The purposeful use of the soil resources of the
average height of the territory is 1800 m Republic of Armenia is possible only in
above the sea level. The Republic is within ~case of comprehensive agronomic charac-
geographic latitudes with significant val- teristics and assessment of fertility, the
ues of aridity and continentality of the cli- Proper registration and determination of
mate. A complex geological structure, dis- soil areas, which is carried out only on the
sected relief, a variety of soil-forming Packground of soil-agronomic zoning and
rocks, climate and vegetation, and finally, agro-production grouping of soils.

human economic activity determined the Natural and agricultural zoning
pestriota and typological diversity of the should satisfy the need of the central and
soil cover. Almost all zonal soil types in the local agricultural organizations when solv-
territory of Europe are found within the ing the issues on the use of land resources
republic. Now there are few lands such as in the interests of agriculture. Natural and
virgin lands due to the cultivation of which ~ agricultural zoning can serve as a basis for
can provide the population with food the proper placement of crops, taking into
products, and the industry with raw mate- account their needs for soil and natural
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conditions of the territory, as well as for
the elaboration of arrangements on the
improvement of the protection and in-
crease of soils productivity. A new classifi-
cation and nomenclature of soils of the
Republic of Armenia has been presented in
accordance with the soil resources criteria
of the World Reference Base for Soil Re-
sources (WRB) [1-3].
OBJECTS AND METHODS

The soil cover of the Republic of Ar-
menia, which is sharply heterogeneous by
the character of distribution in the vertical
zoning system, became the subject of the
research. Almost all the zone types, sub-
types, varieties and other low taxa of soils
which are formed in the territory of Eu-
rope are found in the soil cover of the re-
public.

However, as a result of the formation
of soils in the mountainous conditions of
Armenia, depending on the natural and
climatic conditions, the diversity of soil-
forming rocks and other factors of soil for-
mation, soils on their genetic-production
characteristics greatly differ from each
other, even within the same type or sub-
type. Therefore, from the point of view of
their use in agricultural production, they
require quite different arrangements on
the preservation and increase of produc-
tivity and fertility.

With the purpose of more correct
registration, assessment and practical use
of climatic resources and peculiarities of
soils, the natural-soil zoning and agro-
nomic soil grouping is carried out within
the recently improved scheme of natural
and agricultural zoning of the land fund of
the republic. In the natural zoning of the
republic, the unification of territories
within each taxonomic unit is carried out
proceeding from the unequivocalness of
the natural conditions of the territory and
the character of the use of the land fund in
agricultural production connected with it.

RESULTS AND DISCUSSION

Edilian RA., Melkonyan KG,

Hovsepyan |.M., Edilyan R.A.,, Mkrtchyan

R.S. [4-6], Ghazaryan UK., Melkonyan KG,
Mkrtchyan GA were mainly engaged in
the natural and agricultural zoning of the
Republic of Armenia [7].

The proposed scheme of natural and
agricultural zoning has been developed on
the basis of a comprehensive study and
consideration of all natural and economic
factors affecting the formation of soil cover
and the use of land resources. Both the
large-scale soil-cartographic materials and
the latest data on geology, geomorphology,
hydrogeology, climatology, geobotany, etc.
have been used for the elaboration of a
scheme for natural and agricultural zon-
ing. At the same time, the prospects for the
development of agricultural production in
various natural and agricultural areas of
the republic have been taken into account.

The natural and agricultural zoning
of the Republic of Armenia has been guid-
ed by the methodological recommenda-
tions on the compilation of agronomic
characteristics of soils developed by the
Soil Institute after V.. Dokuchaev and in-
cludes the following soil-territorial units:
natural-soil district, natural-soil region
and agronomic groups of soils [8, 9].

The features characterizing the geo-
morphological, hydrogeological, orograph-
ic and morphostructural structure of the
territory, the composition of the soil-
forming rocks, the meliorative state and
the general characteristic features of the
use of soil cover in agricultural production,
as well as the agro-climatic indices deter-
mining the formation of close soil types in
the genetic-production relation, were tak-
en into account while outlining the natural-
soil district [10]

The degree of complexity and homo-
geneity of the oromorphological and agro-
climatic conditions of the territory, charac-
terized by a definite complex of natural
and ecological conditions, leading to the
development of close subtypes in the ge-
netically-industrial relation, rarely the
types of soils, were taken into account
while outlining the natural-soil areas. At
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the same time concrete ways of the use of
soil resources have been taken into ac-
count in the agricultural production.

Soil taxonomic units have been unit-
ed in agro-production groups, proceeding
from the generality of their ecological con-
ditions for agricultural crops and the uni-
formity of the agrotechnical and meliora-
tive arrangements carried out on these
soils.

When outlining the agronomic
groups of soils, both the diagnostic fea-
tures of soils and the steepness and expo-
sition of slopes, the dismemberment and
drainage of the territory, the genesis and
the nature of the parent rocks were taken
into account as the main criteria and their
parameters [11-13].

Since the administrative division of
the territory of the republic is mainly car-
ried out along the natural borders, so the
boundaries of the natural and agricultural
areas basically coincide with the adminis-
trative ones. Such zoning makes it possible
for the specific administrative-territorial
units to determine the optimum propor-
tions of lands, the reserves of the expan-
sion of agricultural lands, assess the fertili-
ty of soils in specific conditions of the giv-
en territory, differentiate the complex of
agrotechnical and meliorative arrange-
ments and determine the areas of their
effectiveness.

Based on the analysis and summary
of the authentic material on a number of
genetic types, subtypes and varieties of
soils, as well as the climatic conditions of
separate regions of the republic, a scientif-
ically grounded division of the soil cover
into natural-soil districts and regions was
carried out with the purpose of compre-
hensive characteristics of the elements of
soil fertility of concrete administrative and
economic regions, and within the natural-
soil areas -to the agro-production groups.

Thus, five natural-soil districts, 16
natural-soil areas and 74 agricultural pro-
duction groups, whose characteristics are
given below, are distinguished on the basis
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of the aforementioned principles of zoning
within the republic [6]

A brief description of the Ararat nat-
ural-soil region is presented below.

The Ararat region covers the territo-
ry of the Ararat basin with the total area of
836.9 thousand hectares or 28 % of the
total area of the republic. Volcanic relief
forms prevail in the region, among which
the sloping plains, plateaus and gentle
slopes (< 7°) occupy about 70 % of the
territory. The soil cover is dominated by
Calcisols, Antrosols, Kastanozems and
Chernozems.

The climate of the region is dry con-
tinental with a moderately cold winter and
hot, and within the steppe zone moderate-
ly warm summer. Depending on the height
of the area and the relief, the snowiness of
the winter varies widely from very little
snow to many snows in the mountains.

Forests are almost absent within the
boundaries of the region, they are pre-
served on the medium-altitude slopes of
the mountains and gorges of rivers only in
the form of separate islands.

The area of agricultural lands does
not exceed 42 %.

In the region the agriculture is spe-
cialized on the lower plains and foothills
(up to an altitude of 1500 m) for cultivat-
ing perennial and annual technical and
vegetable-melons, and in the medium-
mountainous territories for cultivating
cereals and perennial grasses.

High—-mountainous territories of the
region, where Umbrisols (Leptosols) and
Phaeozems, are developed, are used as
natural fodder lands.

The elaboration and implementation
of arrangements aimed at preventing soil
erosion processes is one of the most im-
portant tasks of the agricultural region,
along with the increase of productivity of
agricultural soils through the development
of land irrigation and reclamation.

Four natural-soil areas are distin-
guished within the given region. Their
brief description is given below.



1
entire territory of the Ararat slightly in-
clined, poorly drained plain located be-
tween the Araks river, the Armavir, Low
Hrazdan and Artashat canals within the
limits of hypsometric marks of 800-
1000 m above the sea level. The relief is
slightly wave-plain, considerably dissected
by the drainage irrigation and river net-
work. The total area is about 170.0 thou-
sand hectares or 20 % of the total area of
the district, of which 65 % is used in agri-
culture.

The climate is dry, sharply continen-
tal with a very hot summer and cold, often
snowless winter. The amount of positive
temperatures> 10° makes 3900-4300°,
and the period with the specified tempera-
ture is not less than 200-220 days. Here
the average July air temperature is 23-
26° C the maximum temperature reaches
41.5° C the absolute minimum in separate
years descends to -30-33° C In the given
territory, the coefficient of atmospheric
humidification makes 0.05-0.15, and the
amount of precipitation for the year makes
200-300, of which 50-150 mm falls on the
warm period of the year.

Antrosols prevail in the soil cover
(about 54 %), which in the daisy foothill
part of the territory yield to Calcisols, and
in the lower undrained massifs to Solonetz-
Solonchaks. More than half of Antrosols are
profile alkali-saline soils and waterlogged,
sometimes they are fused.

Under the conditions of intensive
irrigation, they cultivate the vine, fruit,
technical and vegetable-melon crops.

In order to increase the productivity
of soils, along with the introduction of
promising agro-meliorative and cultural
arrangements, including rational methods
for treating soils, it is necessary to strictly
regulate the level of occurrence of ground-
water in the territory for the prevention of
salinization, to perform periodically deep
loosening of soils for the elimination of the
fusion of the transition horizon, as well as
to widely practice the use of fertilizers and
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The Araks district occupies ghaess seeding for enrichment with organic

substance and improvement of the nutri-
ent regime of soils. It is recommended to
widely use the rational irrigation regimes
and the irrigation techniques preventing
the phenomenon of irrigation erosion,
compaction and secondary salinization of
soils. It is also recommended to widely use
chemical reclamation and drainage on
massifs occupied profile alkali-saline soils
and waterlogged differences.

6 agro-production groups have been
outlined in the region.

The group of Residual leached, most-
ly deep-profile soils of subhorizontal
plains, is characterized by considerable
power, loamy-clayey mechanical composi-
tion, less often unity, high micro-
aggregation and slight micro-aggregation,
compactness of the sub-arable transition
horizon, satisfactory water—physical prop-
erties. They are mostly cut off from
groundwater, poorly rugged, slightly (<2 %),
but deeply (up to 60-90 cm) humusized,
poorly provided with nitrogen available
for plants, weak and medium phosphorus,
but well supplied with exchange potassi-
um.

In order to raise the productivity of
the soils of this group it is necessary to pe-
riodically (once 4-5 years) destroy the
compacted sub-arable horizon through
deep loosening, to introduce organic ferti-
lizers (at a rate of 20 tons/ha), and to ap-
ply the optimal irrigation rates of agricul-
tural crops.

The group of Residual leached deep-
latent soils of subhorizontal plains is char-
acterized by average power, loamy me-
chanical composition, good micro-
aggregation, leaching from carbonates, un-
satisfactory content of available nitrogen,
phosphorus and organic substances.

In order to increase their productivi-
ty it is necessary to use the optimal doses
of mineral and organic fertilizers, taking
into account the preservation and im-
provement of fertility indices, strictly regu-
late irrigation rates, and in the presence of



compacted sub-arable horizons to loosen
with deep loosening once per 5 year. In
some places, it is also necessary to regu-
late the depth of the groundwater.

The Antrosols group of deep alkali-
saline subhorizontal plains is character-
ized mainly by average power, loamy-
clayey mechanical composition, shallow
bedding (1.5-2.5 m) of slightly mineralized
groundwater, residual alkaline and alka-
line-saline nature, considerable hydro-
morphism, as a result of which their natu-
ral productivity is greatly reduced.

In order to increase the productivity
of the indicated group of soils, it is first
necessary to lower the level of groundwa-
ter and to identify the most rational meth-
ods of irrigation.

The group of Calcisols of pebble irri-
gated soils of weakly inclined plains is
characterized by a small, rarely average
power, loamy-clay mechanical composi-
tion, a gravel-pebble structure of the pro-
file, weak humus content. Most of these
soils are washed up and outlined with un-
favorable water-physical properties. In
order to raise their productivity, it is nec-
essary to use large doses of organic ferti-

lizers, sideration, collection of profile
stones and to adjust the irrigation
rates [14].

The group Calcisols of irrigated soils
of inclined plains and weakly dissected
plumes is characterized mainly by the low
power, amiesite nature, loamy mechanical
composition, unstable structure, erosion
hazard, adverse water-physical properties.
For the increase of their productivity, it is
necessary to use higher doses of organic
fertilizers, cultivate perennial grasses,
clearly regulate watering rates, collect
stones, and enrich the active layer with
clay fractions.

The group of Solonetz-Solonchaks is
developed on the territory with a close
occurrence of ground mineralized waters
(0.5-1.5 m). They are characterized by a
strongly alkaline reaction, a high content
of exchangeable sodium, loamy-clayey me-
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chanical composition, increased mineral
content, water—physical properties unfa-
vorable for plants growth. For the im-
provement of their agronomic properties
it is necessary to carry out chemical recla-
mation according to the guidelines elabo-
rated by the Scientific Research Institute of
Soil Science and Agrochemistry of the Min-
istry of Agriculture of the ASSR (1982).

2 The Arzni-Shamiran district
pies the territory of mountainous and foot-
hill trails of weakly dissected hummocky
undulating plateaus, flat and sloping
slopes of mountains located between the
altitudes of 1000-1600 m above the sea
level.

The area occupies 290,4 thousand
hectares, or 35 % of the area, it is charac-
terized by the dry continental climate with
hot summer and winter with little snow.
The annual precipitation is small - 200-
470 mm, of which 60-65 % falls during the
warm season. The coefficient of atmos-
pheric humidification is 0.17-0.23.

The soil cover of the region is mainly
represented by amiesite-rocky low-power,
less often by medium-power carbonaceous
and eroded Calcisols, Kastanozems and
partly Acrisols, Cambisols of various de-
grees. Solonetz-Solonchaks also occupy
the small areas. The cultivation of crops is
mainly carried out under the irrigation
conditions [15, 16].

Soils are used for growing of grapes,
fruits, vegetables, melons and crops and
perennial grasses.

Significant erosion, poor structure,
tightness of the profile, increased porosity,
poor availability of organic substance and
easily moving soil nutrients require the
use of basic meliorative, cultural-technical
and soil protective measures.

6
have been identified in the region.

The group of Light chestnut of the
washed deluvial-silted low-carbonated
soils of weakly inclined plains is character-
ized by the medium and high power, loamy
mechanical composition, weak humus con-

OCcCu-

agro—-production groups of soils



tent, weak water resistance of aggregates
and weak orbitalisation. They are distin-
guished by satisfactory water-physical
properties, poorly provided with available
nitrogen and phosphorus, medium and
good potassium, little provided with or-
ganic substances and often profile-stone.

First of all, it is advisable to use the-
se soils for fruits, grapes and vegetables
and melons. However, before planting of
perennial plantations, it is necessary to
enrich the soil with organic nutrients with
the restoration of its macrostructure and
the release of the profile from the stones.
On gentle slopes and inclined plains it is
necessary to use anti-erosion measures to
prevent irrigation erosion. Such measures
are: the continuous sowing of perennial
grasses in rows of fruit plantations, terrac-
ing, conducting of drainage ditches and
regulation of the irrigation norms [17].

The group of Calcisols of weakly dif-
ferentiated pebble, newly-irrigated soils of
inclined plains and gentle slopes is mostly
low-power, distinguished by sandy loamy
mechanical composition, weak micro and
macroaggregation, low humus content,
weak availability of available forms of nu-
trients. Their profile is mostly slightly dif-
ferentiated. The soils are stony-rocky, have
high water permeability and a lower mois-
ture capacity, as a result of which they are
quickly subjected to flushing and erosion.

It is advisable to use the soils of this
group primarily for the perennial grasses,
and in 3-4 years they should be taken un-
der multi-annual plantings.

For the increase of their productivi-
ty, it is necessary to conduct terracing, in-
troduce organic fertilizers and materials
rich in clay fractions, to regulate irrigation
regimes with clarification of the calculated
irrigation norms [4].

The group of Calcisols and Light
chestnut of deep-stony-cemented soils of
inclined plains and gentle slopes have
been developed in the last decade. They
are characterized by loamy mechanical
composition, deep stony and cementation,
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good microaggregation, but weak water
resistance of macroaggregates, low humus
content and poor supply of readily mobile
nutrients.

Soils are mainly transformed, they
are used for the perennial plantings and
are irrigated. In this regard, they are very
erosion-hazardous [18].

In order to increase the productivity
of soils, it is necessary to more widely
practice grass-growing, apply higher doses
of organic and mineral fertilizers, and
strictly regulate the irrigation rates. On
erosion-prone areas it is necessary to in-
troduce  soil-protective  agrotechnical
methods: horizontal plowing, creation of
drainage ditches, narrow buffer strips of
stones or perennial grasses. The latter is
especially necessary when dealing with
sloping soils under annual crops.

The group of Calcisols and Light
chestnut in places not fully developed, fre-
quently cemented and plastered soils of
inclined plains is mostly low-power, grav-
elly loamy, slightly eroded. They are char-
acterized by weak water resistance of ag-
gregates, weak humus content, high poros-
ity, as a result of which, when they are ac-
cumulated in different layers, illuvial-
cemented horizons are formed, which
cause low power of these soils. The nature
of the enumerated properties is the main
reason for the formation of waterproof
layers in the profile of the indicated soils.

Soils of this group are characterized
by low water capacity, low water permea-
bility, and therefore erosion-hazardous.
Since these soils are in favorable climatic
conditions and after cultivation they are
allotted for the perennial plantations, in
order to increase the root layer it is neces-
sary first to loosen the cemented horizons,
clean the stones, enrich the soil with or-
ganic and nutrients, introduce anti-erosion
measures and conduct watering according
to the norms provided for such sails.

The group of Solonetz-Solonchaks of
interbooted sloping plains and gentle
slopes, low-power, sometimes landslide-



dangerous is characterized by clayey me-
chanical composition, low content of or-
ganic substances, alkaline profile. They are
poorly aggregated, fractured, have a high
dead moisture reserve, low water permea-
bility, and when watering they swim and
strongly swell, resulting in erosion pro-
cesses. They are very poorly provided with
available forms of nitrogen and phospho-
rus, medium and good potassium.

To improve and protect the soils of
this group, it is necessary to widely apply
terracing on sloping areas, introduce dry
acid ameliorates into the soil, and develop
irrigation. After reclamation of soil it is
necessary to enrich it with organic fertiliz-
ers and light soils and in the first years to
use for annual grasses on the background
of applying soil protection techniques [19].

The group of Calcisols and Light
chestnut, in some places of poorly differ-
entiated and incompletely re-irrigated
soils of gentle and moderately sloping
slopes, is characterized by low power,
gravel, sandy loamy mechanical composi-
tion, poor water resistance of aggregates,
low water capacity, high permeability, low
plasticity and connectivity, medium and
strong erosion, weak humus content, poor
in nitrogen and phosphorus, medium and
well-supplied with potassium.

It is more advisable to use the soils
of this group for perennial plantations
with the content of rows under grasses.

To raise their productivity, it is nec-
essary to apply large doses of organic and
mineral fertilizers to the soil, to clearly
regulate the norms for watering crops and
to introduce the anti-erosion measures.

3. Khosrov-Vayots Dzor region

The Khosrov-Vayots Dzor region oc-
cupies the middle-sized territories of the
basins of the Azat, Vedi, Arpa rivers, within
the boundaries of the Artashat, Ararat,
Yeghegnadzor and Vayk regions, between
the hypsometric elevations of 1600-
2500 m above the sea level. The relief is
dominated by gently sloping, often heavily
dissected slopes; strongly inclined volcanic
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plateaus begin dominating only within the
limits of 2200-2300 m. From the surface,
the territory of the area is mosaically cov-
ered with rock outcrops and their debris.
The area of the region is 264.5 thousand
hectares or 32 % of the district's area.

The area is characterized by the
warm climate with a long summer and a
cold winter. The sum of positive tempera-
tures above 10° reaches 1500-2800°, with
a period of 100-160 days. The average July
air temperature is 15-22° C and the abso-
lute minimum temperature descends to -
36° C. The amount of precipitation for the
year fluctuates from 450 to 700 mm, and
only 300-450 mm falls during the warm
season. The coefficient of atmospheric hu-
midification is 0.20-0.55.

Mountainous low-humus Cherno-
zems predominate in the soil cover. Small
areas are occupied by Dark chestnut and
Acrisols, Cambisols of various degrees are
eroded stony low-power soils, and in the
upper zone Chernozems pass into Phaeo-
zems and Umbrisols, Leptosols [20]. For-
ests in this territory occupy small areas
and are mainly represented by dry-loving
breeds.

Cattle breeding is the leading branch
of the agriculture in the region. Field crop-
ping is represented by the cultivation of
cereals. Among the activities aimed at rais-
ing the productivity of soils, special atten-
tion should be paid to the land improve-
ment, the removal of stones from the soil
profile, the creation of massifs and the pre-
vention of flushing of the soil.

Five agro-production groups have
been outlined in the region.

The group of Dark chestnut of resid-
ual-carbonate cultivated soils of gentle
slopes occupies the territory of dissected
slopes and watershed plateau-forming are-
as. They are mainly medium-power and
are characterized by loamy texture, weak
and medium erosion. Soils are mainly used
for field and fruit crops. For the improve-
ment of their productive characteristics, it
is necessary first of all to introduce soil



protection and agro-meliorative tech-
nigues of the organization of the territory.

Group Dark chestnut, Chernozems
and, partially, Acrisols of sloping and steep
slopes are mostly low-power, weakly and
medium-eroded and are often covered by
outcrops of bedrock.

For the improvement of their use, it
iS necessary to carry out surface improve-
ment of the territory.

The group of Acrisols carbonate and
typical, as well as Chernozems carbonate
of sloping and steep slopes are mostly
stony, low-power, loamy, medium-eroded,
and for the improvement of their use it is
necessary to implement agro-meliorative
and soil protection measures (the for-
mation of buffer strips, elimination of
small mudflow channels, the running of
drainage canals).

The group of Acrisols leached are
mainly degraded, underdeveloped soils
and Chernozems Leached, characterized
by the low and medium power, stony, grav-
elly-loamy mechanical composition, medi-
um and strong erosion. They are mainly
used as pastures. For the improvement of
their use, it is necessary to establish a cat-
tle grazing system and apply soil conserva-
tion arrangements.

The group of Phaeozems typical,
characterized by stony, low power, gravel-
sandy-loamy mechanical composition, me-
dium and strong erosion are mainly locat-
ed on sloping and steep slopes. They are
used as pastures and need a superficial
improvement.

4. Talin-Kotayk region

The Talin—-Kotayk region occupies
the territory of the medium-altitude,
weakly dissected plateaus, the slanting
slopes of volcanic mountains located be-
tween the heights of 1500-2500 m above
the sea level within the basin of the medi-
um and upper flows of the rivers Azat, Am-
berd and Selav Mastara. In the relief an
important place is occupied by inclined
plateaus, weakly and moderately divided
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slanting slopes, shallow gorges and nar-
row watersheds, which are mosaically cov-
ered with rock outcrops and their debris.
The total area of the region is 112.0 thou-
sand hectares or 14 % of the area of the
region.

The area is characterized by warm
climate, with a warm long summer and a
cold winter, where the sum of positive
temperatures is above 100 from the lower
parts to the upper parts fluctuates from
1200 to 2900°, in case of the duration of
the period with the specified temperature
of 100-170 days. The frost-free period is
small, it makes 80-150 days, and the aver-
age monthly temperature in July does not
exceed 13-200C. Under these conditions,
the absolute minimum temperature in sep-
arate years can decrease up to -37°C. The
amount of precipitation for the year from
the lower parts of the region to the upper
boundaries fluctuates between 450-700 mm,
and among them 65-70 % falls on the
warm period of the year. The coefficient of
atmosphere moisture makes 0.22-0.50.

The soil cover is dominated by Cher-
nozems leached, typical and carbonate.
Small areas are occupied by Dark chestnut
and Phaeozems.

Approximately 30-35 % of the soils
are weakly and medium stony and up to
35 % is eroded.

Agricultural lands in the region oc-
cupy 74.0 thousand hectares, or 44 % of
the area of the region, and forests in this
area do not exceed 4.2 thousand hectares.
Agriculture is developed, mainly on the
non-irrigated lands; only in the subzone of
Dark chestnut and Chernozems carbonate
some crops are cultivated under the condi-
tions of optional irrigation.

The production of grain, hay of per-
ennial grasses and natural forage produc-
tion are the leading branches of agricul-
ture, only in the lower parts of the district
small areas are occupied by corn and fruit
crops. Meat and dairy cattle breeding and
sheep breeding are developed in the upper



subzone, where Phaeozems and Umbrisols
(Leptosols) are common [21].

The improvement of protection and
the increase of the productivity of agricul-
tural lands are one of the main tasks of ag-
riculture in the region. At the same time,
special attention should be paid to the
problems of land reclamation and develop-
ment of stony soils and their inclusion in
the agricultural turnover, it is also neces-
sary to apply irrigation with special irriga-
tion technique of irrigation preventing the
irrigation erosion of soils in the Cherno-
zems Carbonate subzone, where drought is
often observed during the summer period.

Five agro-production groups are dis-
tinguished in the region, which are charac-
terized by the following features.

Group of Dark chestnut, as well as
Chernozems carbonate of inclined plains
and slanting slopes is characterized by low
and medium power, loamy-clay mechanical
composition, most part of weak erosion.
They are distinguished by low humus con-
tent and satisfactory agrophysical proper-
ties. After cultivation they are transformed
and need ameliorative improvement.

The group of cultivated low-humus
Chernozems carbonate of inclined plains
and slanting slopes is medium-powerful
and powerful, clayey, sometimes slightly
eroded, it is characterized by a low content
of humus, satisfactory water-physical
properties and used under crops and per-
ennial grasses. For the increase of their
productivity it is necessary to widely use
organic and mineral fertilizers, carry out
irrigation with the introduction of anti-
erosion measures.

The group of Chernozems carbonate,
Dark chestnut and Acrisois typical of de-
graded soils of moderately slanting slopes
is characterized by stony, incomplete pro-
file development, low power, loamy me-
chanical composition, weak and some-
times strong erosion, satisfactory water
and physical properties. They are mainly
used as pastures.
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The group of low-humus profile-
stony Chernozems leached and partly
Phaeozems typical of moderately slanting
slopes is characterized by average power,
stony-loamy and clayey mechanical com-
position, weak and medium erosion. They
are also used as pastures.

The group Umbrisols (Leptosols),
weak turfy (dark colored, turfy (brown)),
which are partially incomplete, are charac-
terized by gravelly stony, low power, loamy
mechanical composition, weak or medium
erosion. Since they are located on slanting
and steep slopes, they are not treated and
used as pastures. For the improvement of
the productivity of the soils of these
groups, it is necessary to carry out the sur-
face improvement and to introduce a cor-
ral grazing system.

CONCLUSION

The presented extensive scientific
material makes it possible to identify some
important provisions and patterns, and to
draw a number of conclusions that allow
not only to reasonably solve concrete ap-
plied problems, but also to use them in
planning and implementation of new stud-
ies of genetic-geographical classification
and agro-production character.

The comprehensive consideration of
the needs of agricultural crops in the natu-
ral and soil conditions of the territory
makes it possible to outline 4 natural-soil
areas and 22 agricultural-producing
groups of soils in the Ararat region.

The elaborated scheme of the natu-
ral and agricultural zoning of the land fund
of the republic and the outlined agro-
production groups, the characteristics of
soil fertility will serve as a scientific basis
for the organization and introduction of
soil-agronomical, soil-meliorative and soil
protection measures on each zoning group
contributing to the soil fertility and
productivity of cultivated crops of the giv-
en region.

The existing complex soil and pro-
duction conditions require the develop-



ment and implementation of agro-
production grouping of soils, the elabora-
tion of systematic measures on thr out-
lined soil units and proposals for their in-
troduction into production.

The elaborated agro-technical and

activities for subgroups and qualitative
categories of soils.

The presented elaborations, in their
turn, can serve as a basis for the conduc-
tion of further research in the sphere of
genesis, zoning, agro—production grouping

and the assessment of the soils of the re-
public.

meliorative arrangements can serve as a
scientific basis for proposing more specific
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TYmH
Ka3zapaH YK, KposaH C.3, KazapaH [.Y

APMEHWSA PECMYB/IMKACHI APAPAT OKPYT 1HLL, TOnbIPAFbIH WSB XXYMECLUAE
TABMM AYbIT WAPYAUWLIILIK; AYOAHOACTbIPY XK3HE ArPOOHA1P1CT1K TOMTAY
HAYA dunuansl "I.MeTpocsH aTbhiH4Arbl TONbIpaLTaHy, arpoXumMuns >KaHe
Menuopauua reinbiMmu opTanbirsl”, 0004, EpesaH, Aomupan Vicakos keTea, 24, ApMeHus
Pecny6nukacsol, e-mail: ghazaryan_soil@yahoo.com., kroyan.samvel@mail.ru,
tivad25@gmail.com

>Kep pecypcTapblH TuiMai natiganaHyra, AeMeK aybll LWapyalbl/ibIFbIHbIL, Xanbl
namMyblHa YreciH KocaTblH 6GipaeH 6Ip Hen3 ayMaKTbl Aypbic Taburu aybia Lapyallbl/ibiK
ayfaHpacTbipy 6o0nbin  Tabbliagbl. FbinbiMu  Hen3genreH TaboTw aybil  LWapyawbifibik;
ayfaHOacTbipy LWapyWwbl/ibIK canacbiH AypbIC OpHanacTbipyra, MamaHAaHyAbll, OpblHAAYbIHA,
TWiMAi aybicnNasibl erwibiXKe, TWCcWWe aybl1 LWapyalibi/iblK AaKblngapabl euaey XaHe
eHrisyre, anablurbl KaTapsibl arpoTexHWKasiblK 3po3usira Kapcbl XX3He arpomMesimopaTuMBTX
apicTepAi KonpaHyra cenTiriH Tunse anaabl. Makanaga AP ApapaT TonblpakK OKpyri aymarblH
Taburu aybifl WapyLWbINbIK aygaHaacTbipy Typasibl Macesiesiep KapacTbipblsiraH. Ocbl OKPYrTLY
XXep KOpbIHbIL, TOMbIpaK >XamMblUIrbICbIH 3epTTeyAeri 6ap MaTepuangapAbly, HerisiHae, xaua
3epTTeynepall HITUXeNepi MeH HaKTbl/lay aybll LWapyallbi/iblK ayAaHAacTblpyabll, HerisiHae
aybl Wapyalwbl/ibIFbl eHAIpICIHAErI XXepiepAi HErypnbIM THAIMA] 3epTTey MaKcaTblHAA Tonbipak
KyHap/iblnbIrblHA cunaTTaMa 6epbiab >XaH-XaKTbl 3epTTey HerisiHae, kKAumat, xep 6enep”
9KCNo3nUMA, Tonblpak TY3ywi >KbIHbICTap, ToMNbipaKk Typanbl 6Gap MaTepunangapibl
KOPbITbIHAbIMAY, COHbIMEH KaTap 3KOHOMUKAJIbIK X3He eHAIpicTiK (akTopsiapra 6annaHbIcTbl
AP ApapaT Tonbipak oKpyruwuw, Taburu aybisl Wapyawbi/iblK ayfaH[acTbipy  X3He
arpoeHAipicTik TonblpakTbl TonTay Cbi3baHyckacbl acangbl, 6GenrineHreH Taburu-
TONbIPaKTbIK ayfaHAap MeH TonblpakK TONTapblHbIL, KyHap/bl/ibIHbIHA cunaTTamMa 6epififi xxaHe
e Xepalw, eHIiMAiNIri MeH KyHap/nblnbITblH apTThIpyAblL, HEM3N >Kos4apbl YcbiHbAbl. Bynap
Pecny6nnkaHbil, >Xep KOpblHbIL, ewmAallrw  apTThlpy MeH NangaHyAbl XakcapTyaa
KapacTbIp/filaraH arpo3o0TexXHUKasiblK, MeniAopaTBTI, arpomMesiMpaTuUBT >X3He TOMbIPaKTbl
Kopray ic—wapanapblH >ochapnayfa nalAganaHblnagbl gen 6enrinedHai. Tonblpak 3nemMax
PethepaTi/iBTi Basa (WRB) xYWeciHiL, Tonbipak pecypcTapbl KpiATepiilinepiHe cabikec KeneTiH
ApmeHuns Pecny6nuvKacbiHbIL, Xala TonblpakK K/accupuKauuacbl MeH HOMeHK/aTypachl
YCbIHbIIAbI.

Tyurndi ce3aigp: TabUrM-ToNbIPaKTbIK ayAaH, ToMbIpak arpoHOMUKasIbIK To6bl, FMMCOMETPUKa/IbIK
6es1n, cyapy apo3uschl, Tbirbi3gany, TOMbIPAKTbIL, €KL W bIX Ty3gaHybl, cyapy.
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PE3IOME
Ka3zapsaH YK, KpogaH C.3,, KazapaH .Y

MPYPOAHO-CE/TIbCKOXO3ANCTBEHHOE PAVIOHUPOBAHVIE 1 ArPOMPOV3BOA -
CTBEHHASA M'PYMNMNPOBKA MO4YB APAPATCKOIO OKPYTA PECIYB/IMKN APMEHVSA B
CNCTEME WRB
dunnan HAYA "HayuHblii LeH TP NOYBOBEAEHUS, arpoXuMnn umeanopauuu um. I

MeTpocsaxa", 0004, EpesaHyn. AgMmupana Vcakosa 24, Pecny6nnka ApmeHus,

e-mail: ghazaryan_soil@yahoo.com., kroyan.samvel@mail.ru, tivad25@gmail.com

OfHO 13 0CHOB, CMOCOGCTBYHOLLEIA YIYULLEHUIO NCMOJIb30BaHUS 3eMeslibHbIX PECYPCOB, a
cnepoBaTesibHO M 06UIEMY MOABEMY CE/IbCKOr0 X035IMCTBA, ABJSETCS MpaBUSibHOE MPUPOAHO
Ce/IbCKOX035INCTBEHHOE pauOHUpPOBaHUe TeppnuTopmuu. HayyHo 060CHOBaHHOE MPUPOAHO Ceflb—
CKOX03IMCTBEHHOE panmoHUpoBaHMe MOXET MOCAYXXUTb OCHOBOM A1 MPaBUJSIbLHOr0 pasmelye-
HWA oTpacsien Xo3aMcTBa, OCYLLeCTB/IEHNIO cneuvannsaynm, paspaboTke 1 BHePEHUIO paLmo-
HaJIbHbIX CEBO0GOPOTOB UM COOTBETCTBYIOLWNX CE/TbCKOX03AUCTBEHHbIX KY/1bTYp, NPUMEHEHUIO
rnepefoBbIX arpoTexHU4Yecknx, NPpoTUBO3PO3MOHHbIX M arpoMesiMopaTUBHbIX NMpuemoB. B cTa-
Tbe paccMaTpUBaKTCS BOMNPOCbI MPUPOAHO CE/TbCKOXO3SIMCTBEHHOINO pPavoOHUPOBaHUA Teppu-
Topun ApapaTcKoro moyBeHHoOro okpyra PA. Ha ocHOoBaHMU CyLLecTBYHOLUMX MaTepuasioB Mo
M3YyYeHMI0 MOYBEHHOr0 MOKPOBA, Pe3ysibTaTOB HOBbIX MUCC/Ief0BaHUN U AeTanm3auum npupoa-—
HO Ce/1IbCKOX035IMCTBEHHOI0 PANOHNPOBaHNS 3eMesibHOro poHAa AaHHOr0 OKpyra faHa xapak-
TepucTMKa M0A0pPOAUS MOYB C Liesiblo Hambosiee palMoHasIbHOrNo uccfiefoBaHUsA 3eMeslb B
CeNbCKOX03AMCTBEHHOM MNpPoM3BoACTBe. Ha 0CHOBaHMUM BCECTOPOHHEro aHasimsa n 0606 eHnto
CYLeCcTBYHOLWMX MaTepuasioB No KAUMaTy, penibedy, 3KCNo3nLmMm, nNo4yBoo6pasyoLLMm nopogam,
rnoysam, a TakXKe 3KOHOMUYECKUM U NPoM3BOACTBEHHbLIM (hakTopam, pa3paboTaHa cxema Npu-
poAHO-MOYBEHHOI0 PAMOHUPOBAHUS N arpornpoM3BoACTBEHHON FPYMMUPOBKM NoYB ApapaTCKo-
ro no4BeHHOro okpyra PA, paHa xapakTepucTuKa Ms040p0AUS BblAe/IEHHbIX MPUPOAHO-
MOYBEHHbIX PAMOHOB W FPYMM MOYB, a TakKXe MpeasloKeHbl 0CHOBHbIE MYyTW MOBbILWEHUNA MpPo-
OYKTUBHOCTU U NA0A0POANSA 3eMeflb. YCTaHOB/IEHO, UTO OHM MOFYT ObITb UCMO0/b30BaHbl MpuU
n1laHMpPOBaHUN arpo300TEXHUYECKUX, MENMNOPAaTUBHbLIX, arpoOMesIMopaTUBHbIX U MOYBO3aLUNT-
HbIX MeponpuATUN, NPeayCMOTPEHHbIX AN Y/IYULIEeHNS UCMO0/1b30BaHNA M NOBbIWEHNSA MPOn3-
BOANTENLHOCTU 3eMesibHOro oHAa pecny6sinku. MNpeacTtaBsieHa HOBas KlacCU@uUKalma 1 Ho-
MeHKJl1aTypa no4yB Pecny6/1MKN ApMeHU s, B COOTBETCTBUU C KPUTEPUSMU MOUBEHHbLIX PECYPCOB
cuctembl Muposou PedepaTtmBHou basbl Mous (WRB).

KnoueBble c/10Ba: NpUPOAHO-MNOYBEHHbLI panvoH, arpoHOMMYyeckas rpynna no4s, rurco-
METPUYECKUN OTMETOK, MppUraLMoHHas 3po3ns, YNJI0OTHeHWe, BTOPMUYHOE 3acosieHue rouB,
opoLLeHuUe.
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