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Abstract. Based on the conducted studies the distinctive morphogenetic features of moun­
tainous ordinary carbonate black soils of the Republic of Armenia have been identified. The is­
sues of identification of those changes which occur in main morphogenetic properties of moun­
tainous ordinary carbonate black soils as a result of their long-term and intensive agricultural 
use are discussed in the paper. It was proven that the long-term and unsystematic use, particu­
larly the irrigation contributed to significant expansion of genetic horizons, destruction of struc­
tural units, displacement of carbonates from upper horizons down the profile, compaction of 
soil mass at a considerable depth as well as leaching of mechanical fractions.
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INTRODUCTION 
Morphological description of soils is 

one of the main methods of study. Many of 
the conclusions concerning the genesis, 
systematic conditions of soils and their 
agro-productive properties are based on 
the data of morphologic descriptions. On 
the current stage, in conditions of the cli­
mate change and anthropogenic impact, 
morphogenetic features of soils which 
have been cultivated for a long time are 
exposed to changes. In the Republic of Ar­
menia changes in morphological proper­
ties of soils are more intensively observed 
in the areas where mountainous ordinary 
carbonate black soils are wide-spread.

OBJECTS AND METHODS 
The object of the research are moun­

tainous ordinary, mainly carbonate black 
soils of the Republic of Armenia. Field ex­
periments were conducted by the method 
of field soil mapping, and the laboratory 
experiments were carried out by generally 
accepted modern methods in soil science. 
[1, 2]. The study was conducted by com­
paring the virgin and cultivated soil types.

RESULTS AND DISCUSSION 
Within the Republic of Armenia the 

mountainous ordinary, mainly carbonate 
black soils are found by spread massives 
on Shirak plateau, in Abovyan and Talin

regions, as well as their big areas are ob­
served in Ani and Artik regions. In the sys­
tem of vertical soil structures mountain­
ous ordinary carbonate black soils occupy 
the bottom row, where the annual ampli­
tude rises up to 320 C. In summer mean 
monthly temperature of the soil reaches 
higher than 260 C. They develop on the 
products of weathering tuff lava, lake- 
alluvial, proluvial sandy-loam deposits [3].

The capacity of mountainous ordi­
nary carbonate black soils compared with 
typical and alkaline black soils is signifi­
cantly smaller. Carbonates are distributed 
throughout the total soil profile. The short 
-term moisturizing and periodic drying of 
the soil have effect on the structure and 
morphological features of the ordinary 
carbonate black soils which develop on 
southern, well-warmed slopes. Morpho­
logical feature of the mountainous ordi­
nary carbonate black soils is their profile 
with a noticeable differentiation of the ge­
netic horizons. Capacity of the A horizon 
in weak soils does not exceed 15 cm, and 
of the B horizon - 25 cm. In the soils of 
average capacity the power of A horizon 
increases up to 30 cm, and of B horizon - 
up to 35 cm [4, 5, 6]. Deep horizons of the­
se soils are sometimes gravelly. The color 
of the upper horizons ranges from choco­
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late to dark grayish - brown. By mechani­
cal composition they refer to loamy and 
rarely to clay soil types. In the mountain­
ous ordinary carbonate black soils accu­
mulations of silt fractions in the middle 
horizons is not observed.

The idea of the morphological structure 
of virgin and arable mountainous ordinary 
carbonate black soil profile can be got from the 
description of the following sections:

Virgin land -the section is laid 2.7 
km south from Shirac village on a wavy 
slightly- sloping plain. The soil-forming 
rocks are eluvial carbonated sediments. 
The section has the following morphologi­
cal structure: A1-A2 - B - BC-C1-C2, where: 

A1 0-13 cm - black with dark brown 
hue, heavy-loamy, fine cloddy- powdery, 
porous, loose, stones with diameter less 
than 3 cm, slightly effervescent, the pas­
sage to the next horizon is gradual;

A2 13-28 cm - black with dark gray 
hue, heavy-loamy, fine-fractured, compact, 
stones with a diameter up to 3 cm, slightly 
effervescent, gradual passage;

B 28 - 54 cm - dark chestnut with rusty 
spots, heavy-loamy, cloddy, compacted, porous, 
weakly- effervescent, gradual passage;

BC 54-79 cm - pale whitish, light- 
loamy, destructured, porous, loose, vio­
lently effervescent, the passage is gradual;

C1 79-102 cm - pale with whitish 
spots, light-loamy, destructed, porous, 
loose stones with a diameter up to 5 cm, 
violently effervescent, gradual passage;

C2 102-I40 cm - gray, sandy loamy, 
destructed, finely-porous, loose, stones 
with a diameter more than 6 cm, strongly 
effervescent.

The main mass of the grass roots is 
distributed to a depth of 20 cm, single 
roots reach up to 130 cm.

The arable land is irrigated. Section 
was 20 meters west of the virgin version.

The section has the following mor­
phogenetic structure: A plow layer.- AB-B1 
B2 - C, where:

Aplow layer. 0-28 cm - black with 
gray hue, clayey, sprayed granular-cloddy,

porous, fractured, compacted, stones with 
a diameter up to 3 cm, does not effervesce, 
gradual passage;

AB 28-52 cm - black, clayey, cloddy 
granular, cloddy-granular, finely-porous, 
dense, single stones with a diameter up to
3 cm, no effervescent, gradual junction;

B1 52-78 cm - black, clayey, cloddy 
granular-cloddy, finely-porous, dense, 
stones with a diameter up to 3 cm, non- 
effervescent, gradual passage/junction;

B2 78-92 cm - Dark chestnut, heavy- 
loamy, granular-cloddy, finely-porous, 
dense stones with a diameter up to 5 cm, 
effervescent, the passage to the next hori­
zon is sharp;

C 92-100 cm. - pale-whitish, light 
loamy, destructed, finely porous, dense, a 
large number of stones with diametre up 
to 10 cm, violently effervescent.

The main mass of plant roots is ex­
tended to a depth of 0-30 cm, single roots 
reach a depth of 91 cm.

Virgin land, the section is laid in 
Akhuryan region near Azatan village on 
the slightly-sloping plain. Soil-forming 
rocks are carbonated loams of andesite- 
basalts. The section has the following mor­
phological structure: A1-A2 - B - BC-C1-C2, 
where:

A1 0-9 cm - black with dark gray 
hue, heavy-loamy, granular-powdery, po­
rous, loose, weakly effervescent, gradual 
passage;

A2 9-20 cm - black with gray hue, 
clayey, cloddy granular, porous, weakly 
compacted, moderately effervescent, grad­
ual passage;

B 20-37 cm - dark chestnut, clayey, 
cloddy, large-porous, fissured, compact, 
slightly effervescent, gradual passage;

BC 37-66 cm - pale whitish, heavy- 
loamy,fine-cloddy porous, compact, slight­
ly effervescent, a sharp passage;

C1 66-103 cm - pale whitish with 
brownish hue, heavy-loam, destructed, 
finely-porous, dense, violently efferves­
cent, gradual passage;
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C2 103-120 cm - pale, medium- 
loamy, destructed, finely-porous, slightly 
compacted, violently effervescent.

The main root mass of plants is con­
centrated at a depth of 0-26 cm, single 
samples reach a depth of 88 cm.

Arable land is irrigated, the section is 
laid at 50 m to west from the plow section. 
It has the following morphogenetic struc­
ture: Aplow layer. - AB - B - BC-C1-C2 - C3, 
where:

Aplow layer 0-28 cm - Dark chest­
nut, with gray hue, clayey, fine-granuled, 
cloddy, finely-porous, fissured, dense, sin­
gle small stones, non- effervescent, gradual 
passage;

AB 28-50 cm - dark chestnut, clayey, 
cloddy-granular, finely-porous, very dense, 
isolated small stones, non- effervescent, 
gradual passage;

B 50-63 cm - mottled, brownish- 
chestnut, with black spots, granular, finely- 
porous, very dense, with a single small 
stones, non- effervescent, gradual passage;

BC 63-81 cm - light-chestnut with a 
brown hue, heavy-loamy, slightly-granular, 
finely-porous, dense, single stones with a 
diameter up to 3 cm, violently efferves­
cent, gradual passage;

C1 81-104 cm - yellow-whitish, me­
dium-loamy, destructured, finely-porous, 
compact, single stones with a diameter up 
to 3 cm, violently effervescent, gradual 
passage;

C2 104-123 cm - pale-yellow, medi­
um-loamy, destructured, finely-porous, 
weakly- compacted, stones with a diame­
ter up to 5 cm, violently effervescent, grad­
ual passage;

C3123-150 cm - pale-yellow (slightly 
lighter than the previous one) light-loamy, 
destructured, finely-porous, slightly com­
pacted, stones up to 5 cm, very violent ef­
fervescence.

The main root mass is spread in the
0-30 cm layer, single roots are observed 
that reach a depth of 70 cm.

As compared with the typical, espe­
cially, leached soils, the mountainous ordi­

nary black soils are distinguished with low 
capacity. The capacity of the horizon A 
makes on the average 24 cm, A + B does 
not exceed 60 cm. Since ordinary black 
soils are in the intensive tillage zone and 
have been used in agricultural production 
since ancient times, marked morphological 
changes are observed in the soil profile. 
It's noteworthy that in arable soils the ca­
pacity of the innumerated horizons in­
creases. Horizon A reaches a depth of 28­
30 cm, while in the virgin land it makes 
only 20 cm. The humus-accumulative hori­
zon A + B reaches a depth of 92 cm.

Extension of the soil profile of 
mountainous ordinary carbonated black 
soils, results apparently from the long­
term irrigation, which accelerates the sub­
surface weathering of minerals.

In mountainous ordinary carbonat­
ed black soils, especially in the arable hori­
zon, dispersal patterns are clearly ob­
served, the color becomes lighter. In the 
cultivated soils, compaction occurs along 
the entire profile, excepting the lower ho­
rizons.

CONCLUSIONS
1. It has been proven that ordinary 

mountainous carbonate black soils as 
compared to leached and typical black 
soils are distinguished with low capacity.

2. While comparing the virgin and 
arable versions in arable soils a noticeable 
lengthening of genetic horizons is ob­
served.

3. In the arable horizon a destruc­
tion of the structural units is observed, and 
the color becomes lighter.

4. In the cultivated versions a move­
ment of carbonates from the upper hori­
zons down the soil profile, that is mainly 
caused by their long-term irrigation.

5. It has been revealed that long­
term and unsystematic irrigation contrib­
uted to the soil mass compaction at a con­
siderable depth, as well as leaching of a 
part of products in the mechanical frac­
tions.
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ЖYргiзiлген зерттеулер непзшде Армения Республикасыньщ таулы K8дiмri кара 

топырактарына т8н морфогенетикальщ ерекшелiктерi аныкталды. Макалада таулы 
к8дiмгi кара топырактардыц узак уакыт ж8не каркынды ауыл шаруашылыгына 
паидалану н8тижесшде н епзп  морфогенетикалык касиеттершде болатын езгерктердщ  
аныкталу м8селелерi карастырылады. ¥зак уакыт ж8не жYИесiз паидалану, 8аресе суару, 
генетикалык кабаттардыц аитарлыктаи улгаюына, курылымдык белжтердщ 
бузылуына, карбонаттардыц жогаргы кабаттардан тeменгi кескiнге орын алмастыруына, 
белгiлi терецджте топырак салмагыныц ныгыздалуына, сонымен катар механикалык 
фракция белшектершщ шаиылуына жагдай жасаиды.

TyuiMdi сездер: к8дiмгi, карбонатты, кара топырак, морфология, топырак кесгаш, 
генетикалык кабаттар.

РЕЗЮМЕ 
Казарян УК., Кроян С.З.

ИЗМЕНЕНИЕ МОРФОЛОГИЧЕСКИХ СВОИСТВ ГОРНЫХ ОБЫКНОВЕННЫХ КАРБО­
НАТНЫХ ЧЕРНОЗЕМОВ РЕСПУБЛИКИ АРМЕНИЯ В УСЛОВИЯХ ПОТЕПЛЕНИЯ КЛИ­

МАТА
Филиал НАУА "Научный центр почвоведения, агрохимии и мелиорации 

им. Г Петросяна", 0004 Ереван,ул. Адмирала Исакова, 24, Республика Арме­
ния, e-mail: ghazaryan_soil@yahoo.com., kroyan.samvel@mail.ru.

На основании проведенных исследовании выявлены характерные морфогенетиче­
ские особенности горных обыкновенных карбонатных черноземов Республики Армения. 
В статье рассматриваются вопросы выяснения тех изменении, которые происходят в ос­
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новных морфогенетическых своиствах горных обыкновенных карбонатных черноземов в 
результате их длительного и интенсивного сельскохозяиственного использования. Уста­
новлено, что длительное и бессистемное использование, особенно орошение, способство­
вало значительному расширению генетических горизонтов, разрушению структурных 
отдельностеи, перемещению карбонатов с верхних горизонтов вниз по профилю, уплот­
нению почвеннои массы на значительнои глубине, а также вымыванию части механиче­
ских фракции.

Ключевые слова: обыкновенный карбонатныи, чернозем, морфология, профиль 
почв, генетические горизонты.
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