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AbstrOact. Considering that a soil genofund of Azerbaijan on presence of various types
(mountain-meadow, mountain-meadow-steppe, mountain-forest yellow earth, mountain-forest
brown, mountain-forest brown, meadow-steppe, grey-brown, grey earth and meadow-grey earth,
etc.) with the morphological, physical and chemical and biological features as it is known are
formulated. The protection of these unique natural resources is relevant for soil scientists in
Azerbaijan. The aim of the research - to study virgin and anthropogenically modified individual
types of soils, to identify changes that have arisen in the genetic horizons associated with
agrocenoses. The deluvial deposits are characteristic of foothill zones. According to the
granulometric composition is gravel- clayey -loamy, high-carbonate. The ratio of physical sand
[>0.01 mm] to physical clay [<0.01 mm] is 0.6. Proluvial deposits are adapted to the lower part of
the apron. According to the granulometric composition - medium and heavy loamy, carbonate.
Characterized by a higher sand fraction (41.2 + 0.55%), the ratio of physical sand to physical clay-
1.9. In the meter-thick layer of irrigated soils, the granulometric composition is slightly loamy, the
content of the silt fraction -28.3+1.08-31.8+0.83%, physical clay - 63.0+1.8-65+1.1. This is 4-6%
(dry steppe zone) and -3.5% (semi-desert zone), respectively. Depending on the nature of the
irrigation relief, a comparative increase in clayey (4.7%) and light clayey (5.2%) granulometric
composition is observed in irrigated soils. In the granulometric composition changes between the
light loamy, and light clayey (20.6%) mode (57.7%) in the virgin meadow-grey soils, then it
becomes from irrigative loamy to heavy clayey (mode 60.6%). An upper part of profile is
considerably humificated: 1.19 g/cm3 - changing coefficient is 6.88% (dry-steppe zone) and
1.30 g/cm3- changing coefficient is 3.78% (semi-desert). The virgin zonal soils of arid subtropics
are rich in humus. An average statistical quantity of humus in 0 - 25 cm layer is 2.5 - 2.8% in the
dry-steppe, 1.6-2.0% - in the semi-desert zones. Humus gradually rises (newly irrigated--->
irrigated--->ancient--->irrigated) in the process of collecting agro-irrigation reserves, formation
of reserve organic matter in the soil.

Keywords: soil genofund, soil types, granulometric composition, humus, genetic layers.

INTRODUCTION

In various ecological conditions,
characteristic types of soils (mountain-
meadow, mountain-meadow-steppe,
mountain-forest yellow earth, mountain-
forest brown, mountain-forest brown,
meadow-steppe, grey-brown, grey earth
and meadow-grey earth, etc.), with the
morphological, physical and chemical and
biological features as it is known are
formulated. Presence for each type of soils
of specific characteristics as a matter of
fact reflect evolution of these soils in their
dialectic unity with environment. It is

necessary to cancel very important detail
which is connected with an eco-
geographical area of each type of soils.

Along with environmental conditions
development of these soils passes at active
participation biological (vegetation, live
organisms) factors with which is connected
about their fertility and ability to form a
biomass. Fundamental questions of soil
formation, were engaged not only classics
of soil science B.B. Dokuchaev [1], but also
their followers - N.M. Fridland [2],
V.R. Volobuyev [3], V.A. Kovda [4].
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Preservation of virgin soils probably
only in not broken biogeocenoses. The
Primary goal which should be solved at
creation of system of soil standards is
finding-out of their close interrelation with
nature protection actions reference natural
biogeocenoses (reserves, national parks).

For maintenance of stability of
reference soils preservation not only soil
formation factors, but also developed
evolutionary  interrelations between
separate soil differences is necessary.
Usually, such structure of a soil cover is
characteristic for regions, extreme on a
theme or to other ecological factor (to
temperature, humidity, humus, etc.) where
insignificant heterogeneity of the factor
conducts to essential change of properties
of soil.

Thus, at allocation of the basic
standards of soils, for the basic unit
suggest to accept a province it is soil -
geographical or it is soil - ecological
division into districts. As additional
standards suggest to allocate also soil
differences high taxonomic level taking
positions with ecological conditions
changing in a certain direction, soil
creation processes and properties [5]. The
problem of protection of soils is actual for
soil scientists of Azerbaijan.

Research work on studying of soils of
separate regions is done. These researches
were based on main principles of classical
soil science. Thanks to the system
approach, and also the theoretical analysis
of the received results it was possible to
classify republic soils, to make their sys-
tematization according to the internatio-
nal requirements [6-8], studying of geogra-
phical distribution of soils [3, 7, 9, 10]. The
essential importance was got by studying
anthropogenesis - the changed soils. In this
context it was rather studied the virgin and
irrigated cultivated analogues of separate
types of soils, and the arisen changes in
genetic horizons connected with creation
agrosenoz [11, 12] were specified.

Azerbaijan on the to climatic
parameters and ecological conditions
essentially differs from many regions of the
world. Here there are almost many natural
complexes with characteristic (endemic)
soils, a biodiversity and economic activities
of the person. Protection of these unique
natural riches is a nation-wide problem.
The law of Azerbaijan has collected in itself
all stored experience of scale work in the
field of land management and land tenure.
In documents “Soil code of the Republic of
Azerbaijan” H.A. Aliyev accepted under the
direction of the president on August, 8th,
1999 it is said that it is necessary to create
conditions for rational use of the earths
and their protection, restoration and

increase of fertility of the earths,
preservation and environment impro-
vement.

Environments of soils extended in
the republic are available such types which
are dominating, and during too time there
are soils the limited area of distribution.
But having the essential importance, both
for formation native, and for development
in these regions of various agricultural

production.
To soil museum created at the
Institute of Soil Science and Agro

Chemistry, NASA special mission after
protection of soil and other biological
resources, and also carrying out among the
population scientifically - informative
lectures, seminars, demonstration of the
collected material [7, 13].

The scientific novelty of the research
lies in the study of the geographical
distribution of soils, the establishment of
dominant and limited types of soils in the
soil environments of the Republic.

The aim of the research is to study
virgin and anthropogenically modified
individual types of soils, to identify
changes that have arisen in the genetic
horizons associated with agrocenoses. This
is the scientific interest and relevance of
these studies.
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MATERIALS AND METHODS

The object of the research is the soils
of the foothills and plains of the dry
subtropical zone of Azerbaijan (Piedmont
sloping plain, 0.7-1.02, Piedmont sloping
lowland, 0.5-1.09). The research methods
are comparative-geographical (geographi-
cal patterns of distribution of these soils by
granulometric composition, gypsum and
salt by genetic horizons) and comparative-
analytica.

On the plots, soil sections were laid
(the number of profiles in the arid dry-
steppe zone - 36 and in the semi-desert
zones - 26), a morphological description
was carried out, soil samples were taken
from the genetic horizons [14, 15]. In soil
samples, the granulometric composition
was determined by the pipette method
(N.A. Kachinsky in preparation for the
analysis of the soil by the pyrophosphate
method according to S.. Dolgov and
Al Lichmanova), the content of gypsum
and salt - according to E.B. Arinushkin [16].

The statistical processing of the obtained
data was carried out according to B.A.

Dospekhov [17].
RESULTS AND DISCUSSION
In various ecological conditions,

characteristic types of soils are distingui-
shed (mountain-meadow, mountain-mea-
dow-steppe, mountain-forest yellow soils,
mountain-forest brown, mountain-forest
brown, meadow-steppe, gray-brown, gray
soils and meadow-gray soils, etc.), which,
as is known, have their own morphological,
physicochemical and biological features.
The presence of specific characteristics for
each type of soil essentially reflects the
evolution of these soils in their dialectical
unity with the environment [18-20].
Climate, along with parent rocks, plays an
important role in soil formation. Due to the
large number of soil types common in
different zones of Azerbaijan, we will
provide information about climate in the
dry subtropical zone, (table 1).

Table 1- Average annual climate indicators [21-23]

nes | Quan-
Total Radia- coeffi- tity of
Tempe- | radia- tion Precipi- | Evapo- | Fertility cient tempe-
Station rature, tion, balance, | tations, ration, coeffi- (accor- rature
oC ccal/ ccal/ mm mm cient : higher
ding to
cm? cm? than
Buda- 100C
kov)
Absheron 13,6 130 51,3 200 1064 >1,0 0,25 4800
Aghjabadi 14,0 - - 310 - 0,30 3,20 4424
Yevlakh 14,4 129 45,5 278 1139 0,24 4,09 4410
Kurdamir 14,5 134 471 341 1034 0,23 3,03 4410
Goychay 14,0 - - 433 930 0,47 2,14 4410
Imishli 13,8 131 47,1 265 990 0,27 3,73 4347
Aghstafa 13,1 127 47,5 400 - 0,38 2,70 4300
Beylagan 13,8 - - 345 - 0,42 3,32 4221
Aghdam 13,2 133 45,7 460 848 0,54 1,84 4033
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The soil-forming rocks in these
regions are represented by the newest
Quaternary, mainly loose, deposits, which
are products of the weathering of sands-
tones, limestones, calcareous marls, quartz
porphyrites, basalts, Lower Cretaceous

granodiorites, quartz diorites, rocks belong
to the 3th period.

Chalk loamy-gravelly, clayey-loamy
alluvial, and proluvial-deluvial sediments
and sandy rocks are found etc. (table 2).

Table 2 - Average statistical indicators of the granulometric composition in the soil-

forming rocks, %

Soil- Size of particles, (mm)
forming 0,05-

rocks 1-0,05 0,05-0,01 0,001 <0,001 <0,01 > 0,001 <0,01mm
Deluvial 89+1,14 | 29,3091 | 66,4+1,22 | 24,7+1,32 | 62,0£1,45 38,0+1,37 0,61
Proluvial | 20,0+2,57 | 27,3+2,67 | 58,9+3,15 | 20,9+0,64 | 50,6+2,15 49,4+1,6 0,98
Alluvial 40,0+0,55 | 24,3+2,42 | 45,0+2,35 | 15,0+2,30 | 34,7+1,81 65,3+2,76 1,88

Deluvial deposits are adapted to the
foothill zones. And they are represented by
the granulometric composition with gra-
vel-clayey-loamy, high calcareous and more
or less well- sorted materials.

The powder fractions predominated
among the fractions of the granulometric
composition, the ratio of physical sand
[<0,01mm] to physical clay [<0,01mm] is
equal to 0.6 (table 2).

Proluvial deposits are adapted to low
part of the plume. They are calcareous,
medium and heavy loamy in granulometric
composition.

Alluvial sediments develop in the
valleys, in the ancient cones of the river
floats, dry ravines. A mixture of gravel,
sand and clay stratums are found in their
cross-section.

These deposits are characterized by
the higher sand fraction which is 41.2 *
0.55 %, and sometimes it becomes more, a
ratio of physical sand to physical clay is 1.9
in comparison with the previous empty
deposits.

As it is known, the soils are
characterized with the definite appearance
and special morphological structure. V.V.
Dokuchayev gave a method of study of
composition and characters of genetic
layers from legal land profile on a scientific
basis for the first time.

The morphogenetic analyses which
were performed with the purpose of
clarifying the modern and ancient features
of soil profile help to learn soil, its
establishment date, evolution of soils in the
modern and cultivated zone.

The agricultural work in soils the soil
morphology  fundamentally  changes,
radical genetic changes are created in soil
during prolonged irrigation.

Indexation of genetic layers by the
Institute of Soil Science named after
V.V. Dokuchayev was carried out on the
basis of the system of genetic symbols of
soils.

The parameters obtained on the
basis of generalized and statistic study of
numerous field investigations of typical
sections describe main types of
morphological structure of dry-steppe and
semi-desert zones and virgin, rain fed,
irrigated arid field (table 3, 4).

The soil profile allows to describe a
quantity from virgin soils to highly
cultivated thick agro-irrigation floats in
various stages of the evolution.

In order to get an average value of
morphological parameters of soil profile,
statistically homogenous granulometric
formations in the main rocks, heavy loamy
and light clayey sections were tested.
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Table 3 - Average statistical morphological indicators of soils in the arid dry-steppe zone

. o . Newly . Anciently

Indictors Virgin Rainfed irrigated Irrigated irrigated
Thickness of
layers, cm: 34,7+0,70 37,1+1,00 42,6+1,23 51,5%1,10 66,8+2,19
A-Aa
AO 3,2+0,40 - - -
Al'Al'p-Al'a 18,5+0,71 19,3+0,42 25,6+0,66 26,1+0,45 27,2+0,57
A1"-A1"p-Al"a 14,8+0,55 17,8+0,80 17,2+1.05 24,2+0,64 25,2+0,57
Al" a - - - - 20,3+1,31
Agro-irrigation - - - - 99,8+4,47
Depth with 39,0£1,28 | 467+2,36 | 654235 | 97,1:240 .
carbonate, cm
Layer formation
in depth, cm: 102,7+3,38 104,6+2,44 | 113,4+7,68 145,5+6,30 -
Gypsum
Salt 153,1+7,36 159,2+6,26 - - -

A statistical analysis of the main An average quadratic inclination

morphological indicators allows to get a
correct average value of genetic layers
(density) of the new soil for solution of the
real problem, to show a change rate of the
profile in a process of soil cultivation.

Table 4 - Average statistical morphological
zones

(S=4-12 cm), and relative error (P=4-10%)
can be considered an average value. This
confirms correctness of the obtained
average value.

indicators in the soils of the semi-desert

. o Newly . Anciently
Indicators Virgin irrigated Irrigated irrigated

Xi‘;k“ess oflayers, cm: 31,5¢1,51 | 40,1:1,64 | 51,1116 64,0+1,75
Ad 4,4+0,52 - - -
Al'Al'a 15,8+0,99 25,8+0,42 23,9+0,56 25,9+0,49
A1"A1"a 15,0+1,01 13,1+0,93 21,2+0,64 21,7+0,92
A1™ - - - 25,3+1,25
Agro-irrigation Ai - - - 8+3,56
Depth with 41,9381 | 461%231 | 7514238 :
carbonate, cm:
Depth of the layer
formation, cm: 67,1+5,50 96,7+6,40 139,1+6,89 149,9+9,39
Gypsum
Salt 70,3+5,96 109,3+£3,99 | 131,2+6,87 -
Gley 161,0+7,27 157,5+7,35 63,7+9,94 75,9+5,25
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The soil-forming rocks are mainly
modern gypseous calcareous deluvial
loessial clayey for virgin, rainfed and
irrigated soils.

Granulometric composition of agro-
irrigation layers (density 100-200 cm) is
mainly light clayey in the irrigation-
accumulative soils during irrigation with
river waters.

Though a source of irrigated waters
is various, a composition of dependent
floats entering the area is the same silt
fraction (33-34%), and physical clayey (72-
73%).

Sometimes increase of these values
is observed (about 20-25 ¢cm and 20-30%),
it is related to decrease of loss or displa-
cement features of the morphological
indicators of soil.

Consequently, an average quantity
can express general objective laws in
cultivation process. The prolonged and
systematic irrigation is a reason for strong
change of agrophysical features in the
zonal soils.

V.A. Kovda [4] indicates that an
application of cultivation in the dry-steppe
and semi-desert condition improves water-
physical features of virgin soils, rises their
waterproofing, waterpenetration, ability to
retain moisture reserve in soil. A great
attention is paid to change of agrophysical
characters of the cultivation process in
foreign references.

The heavy loamy granulometric
composition is characteristic for virgin
soils of the dry-steppe zone of A-layer. On
average < 0.01 mm - 56.7+1.18% (table 5).

Table 5 - Average statistical data of the granulometric composition in the soil

Soi Fraction<0,01mm,% Fraction<0,001mm,% Silt
oils A
and verage ness
depth, degr
number om X S v Sy X S v Sy e,
of cases %
Dry-steppe zone
1 2 3 4 5 6 7 8 9 10 11
0-25 56,7 6,76 | 11,93 | 1,18 | 24,2 | 599 | 24,81 | 1,04 43
Vir- 25-50 64,3 5,36 8,34 093 | 286 | 501 | 17,45 | 0,88 45
gin, 50-100 60,8 5,21 8,58 0,85 | 25,4 | 480 | 1891 | 0,68 42
36 100-200 | 58,0 | 12,17 | 21,00 | 2,33 | 20,4 | 6,37 | 31,21 | 1,23 35
200-300 | 56,9 979 | 17,21 | 295 | 20,6 | 8,40 | 40,65 | 2,53 36
— 0-25 57,6 4,64 8,04 0,80 | 25,8 | 1,71 6,60 0,30 45
ga- 25-50 59,2 7,38 | 12,45 | 1,25 | 27,7 | 5,41 | 19,54 | 0,92 47
ted 50-100 58,7 8,47 | 14,42 | 1,26 | 26,7 | 552 | 14,42 | 0,82 45
36’ 100-200 | 53,8 | 11,00 | 20,40 | 1,59 | 24,3 | 2,93 | 12,06 | 0,42 45
200-300 | 47,9 | 11,14 | 33,21 | 2,76 | 16,6 | 6,63 | 40,01 | 1,65 37
Ancie 0-25 63,0 6,66 | 10,60 | 0,97 | 29,2 | 7,71 | 26,12 | 1,12 46
ntly 25-50 65,4 7,30 | 11,15 | 1,10 | 31,8 | 551 | 11,15 | 0,83 49
Irriga 50-100 64,7 7,90 | 12,21 | 0,98 | 30,6 | 7,58 | 27,74 | 0,94 47
ted, 100-200 | 59,4 | 10,64 | 17,81 | 1,40 | 26,0 | 5,29 | 20,34 | 0,70 44
36 200-300 | 57,4 929 | 16,17 | 1,73 | 23,0 | 521 | 22,62 | 0,94 40
Semidesert zone
0-25 55,0 7,44 | 13,54 | 1,69 | 19,7 | 582 | 29,58 | 1,34 36
Vir- 25-50 59,2 6,26 | 10,58 | 1,48 | 22,0 | 4,16 | 1890 | 0,95 38
gin, 50-100 52,4 | 11,45 | 21,86 | 2,50 | 21,8 | 535 | 24,52 | 1,17 42
26 100-200 | 47,9 888 | 1854 | 1,89 | 195 | 555 | 29,28 | 1,18 41
200-300 50.8 4,88 9,63 1,73 | 19,3 | 3,01 | 15,61 | 1,06 38

10
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Table 5 (continued)

1 2 3 4 5 6 7 8 9 10 11
0-25 59,6 7,48 | 12,55 | 1,21 | 27,4 | 4,83 | 17,60 | 0,77 11
Irriga- 25-50 59,9 | 1049 | 17,52 | 1,58 | 28,0 | 586 | 20,96 | 0,88 47
ted, 50-100 58,8 9,68 | 16,48 | 1,21 | 26,0 | 8,12 | 31,23 | 1,01 46
26 100-200 | 58,0 | 11,58 | 1996 | 1,31 | 25,1 | 4,57 | 18,24 | 0,53 44
200-300 | 56,1 | 14,28 | 25.44 | 2,52 | 23,3 | 7,33 | 31,40 | 1,30 43
Anci- 0-25 60,3 | 13,71 | 22,76 | 2,89 | 258 | 9,63 | 37,41 | 1,61 43
ently 25-50 63,0 7,09 | 11,25 | 1,18 | 283 | 6,47 | 22,84 | 1,08 45
Irriga- 50-100 62,4 | 12,57 | 20,15 | 1,58 | 26,6 | 8,85 | 33,27 | 1,11 43
ted, 100-200 | 59,5 | 16,37 | 27,54 | 1,75 | 26,4 | 8,83 | 33,45 | 0,96 44
26 200-300 | 59,3 | 14,73 | 26,14 | 2,15 | 26,8 | 11,96 | 44,64 | 1,74 45
A quantity of notable claying zone) and-3.5% (semi-desert zone), more

particles < 0.01 mm is noted in the middle
part (25-50 cm) of profile. The high
dispersion fraction is 45% of physical clay,
this confirms clay of the same profile. A
composition of virgin soils in the semi-
desert zones is lighter than the virgin soils
of the dry-steppe zone, and claying of the
profile is weak. It is known that a
granulometric composition of the initial
zonal soils aggravates during irrigation.
The soil composition in the condition
changes under the influence of multi-factor
irrigation and the source of irrigated
waters, antiquity of irrigation, gathering of
irrigation floats depend on their
lithological composition.

The composition of irrigated soils
aggravates more than virgin soils under an
influence of prolonged turbid river waters,
(light-clayey-silty), and differs by the
similarity of the profile. This is
characteristic for rainfed soils. The weak
loamy is noted in the one-metre layer, a
composition of silt fraction is 28.3+ 1.08-
31.8+0.83 % physical clay is 63.0+1.8 -
65+1.1. It is accordingly 4-6% (dry-steppe

than virgin zonal soils. This is explained
with the intensive collection of agro-irri-
gation floats and their heavy composition.
The soils which are irrigated with the
transparent ganat and artesian waters have
lighter composition along the profile. The
noticeable difference of the upper three-
meter layer of the irrigated virgin soils is
shown for a granulometric composition
(table 6). Sometimes if the granulometric
composition is light loamy - 52.2%, in all
cases a composition of the particles (a
composition mode is <0.01 mm 63.6%),
then the irrigated soils are heavy loamy
51.2% - 188 (58.6%) regularly rise and a
composition of the light loamy (17.9%
from188) compared to (13.5%-from150).
The 3-meter layer of the upper stratum
formed by irrigation floats of irrigated soils
(with turbid water) is light loamy-59.4%-
257 by chance (composition of the
particles<0.01mm-65.3%). A  relative
increase in loamy (4.7% in all cases) and
light loamy (5.2%) is observed depending
on irrigation relief in the irrigated soils.

11
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Table 6- Distribution of physical clay (<0,01 mm) in the irrigated soils (layer 0-3 m)

Particles : Virgin Irrigated Anciently irrigated
composition Granulomgtrlc quantity o quantity o quantity o
<0,01mm, % composition number & number & number &

Dry-steppe zone
o0 Snd — T 1
11-15 Sandy - - 1 0,5 2 0,8
16-20 1 0,7 1 0,5 2 0,8
21-25 Light loamy 1 0,7 1 0,5 2 0,8
26-30 2 1,4 2 1,0 3 1,2
31-35 3 2,0 7 3,7 4 1,6
36-40 Average loamy 4 2,7 10 5,3 5 1,9
41-45 10 6,7 12 6,4 6 2,3
46-50 11 7,3 15 8,0 13 51
51-55 Heavy Loamy 14 9,3 28 14,9 24 9,3
56-60 24 16,0 53 28,3 31 12,1
61-65 45 29,8 30 16,0 64 24,7
66-70 Light Clayey 25 16,7 18 9,6 59 23,0
71-75 9 6,0 8 4,3 30 11,7
76-80 Average Clayey 1 0,7 2 1,0 9 3,5
81-85 - - - - 3 1,2
>85 Heavy Clayey - - - - - -
Total 150 100 188 100 257 100
Mode 63,56 58,59 65,34
Semi-desert zone
0-5 Sand - - - - - -
6-10 - - - - 2 0,7
11-15 - - - - 4 1,4
Sandy
16-20 - - - - 5 1,7
21-25 . 1 1,1 1 0,4 5 1,7
Light loamy
26-30 2 2,2 1 0,4 5 1,7
31-35 3 3.3 8 3,0 6 2,1
36-40 Average loamy 5 54 12 4,6 16 55
41-45 10 10,9 16 6,1 22 7,6
46-50 14 15,2 25 9,5 24 8,3
51-55 Heavy loamy 17 18,5 41 15,6 25 8,7
56-60 21 15,2 51 19,4 38 13,2
61-65 13 14,1 47 17,9 37 12,8
66-70 Light clayey 4 4,3 37 14,0 31 10,7
71-75 2 2,2 10 3,8 24 8,3
76-80 Average - - 8 3,0 21 7,3
81-85 Clayey - - 4 2,5 17 5,9
>85 fleavy : : 2 08 7 2,4
Clayey
Total 92 100 263 100 289 100
Mode 57,67 59,57 60,64

12
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The soils with light granulometric
composition are superior in the upper and
transverse part of the channels, but the
soils with the heavy granulometric
composition are superior in the middle and
low parts of them.

This regularity is clearly seen in the
bowl-shaped relief of the semi-desert zone.

In the granulometric composition
changes between the light loamy (3.3 in all
cases), and light clayey (20.6) mode
(57.7%) in the virgin meadow-grey soils,
thenit becomes from irrigative loamy (3.1%)
to heavy clayey (2.4%) (mode 60.6%).

Such legitimacy is characteristic for
oasis soils. A quantity and aggregation rate
of aggregates are calculated to create a
general view about micro-aggregation and
cultivation in the zone of soils of different
cultivation degrees and composition of soil
microaggregates [17, 24].

The calcareous and loessial loamy
virgin soils are rich in water-resistant
micro-aggregates as maternal rock. Their
total amount was adapted to humus layer
and it is 28-34% on average in the dry-
steppe; 20-28% in the semi-desert zone.
Sharp increase of the aggregate number is
noticed in AB layer which left large traces
in life activity of soil fauna. Micro-
aggregation of irrigated soils depends on
irrigation period, level of application of the
agriculture and agrotechnics.

The number of aggregates is 20-22%
and 24-25% in the rainfed condition and
initial stage (newly irrigated soils) and this
is 5-10% lower in the soils of the dry-
steppe zone in comparison with virgin
soils. (in the soils under grain). The
number of aggregates in the irrigative
condition of the soils under the gardens
forms 32-37% in comparison with the zo-
nal virgin soils under an influence of well-
developed grass cover and it rises. But it
reduces in the soils under the vineyards
(40-50 years) (17-24%), and this is
explained with its working at 30-40 cm
depth every year. The number of aggre-
gates is 29-31%-i.e. as it is in zonal virgin
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soils. Majority of microaggregates in the
irrigated soil layers of modern cultivation
(30-38%) is explained with the useful
impact of lucerne.

A quantity of the micro-aggregate
number changes in a large limit depending
on agricultural activity in the irrigated soils
of the semi-desert zone, the microag-
gregates in the highly cultivated grey-and
meadow-grey soils are 25-40% and 45-
50%, the saline-like hardened weakly
cultivated variants vibrates by 18-23 and
22-27%. From ancient times the highly
cultivated irrigative soils which are formed
with agro-irrigation floats and irrigated by
the turbid river waters consist of 40-45%
micro-aggregates.

The deep agro-irrigation layers
(ancient floats) and buried soil strata are
higher than micro-aggregated virgin and
newly irrigated soils. This is possible to
irrigate the initial soils for a long time and
to apply modern agrotechnics.

The microaggregate composition of
the rainfed, irrigated meadow soils is
peculiar. They are characteristic for
weakness. A sum of aggregates is 25-35%
in non-irrigated humus layer. 50-60%
increase of aggregates are observed in the
ancient irrigation floats and buried layers.

The soil density changes at a large
limit with some factors (granulometric and
micro-aggregate, supply of organic subs-
tantive, adopted agrotechnics, irrigation
period and so on). The profile of virgin
soils is distinguished with the density.

An upper part of profile is
considerably  humificated and it is
characterized with the lower density in all
cases; 1.19 g/cm3 - changing coefficient is
6.88% (dry-steppe zone) and 1.30 g/cm3-
changing coefficient is 3.78% (semi-
desert). The density usually rises in calca-
reous layer and it is accordingly 1.414 *
0.025 and 1.378 + 0.023 g/cm5.

Density of soil-forming rocks
depends on its granulometric composition.

Decrease is 1.22-1.34 g/cm3 in the
loessed loamy soils, but it sharply rises in
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deluvial - aluvial high calcareous rocks -
1.60-1.62 g/cm?3 in the semi-desert zones.

The information about the field soils
is grouped depending on type and zone of
the irrigation period and creates
imagination about change of soil density in
cultivation processes.

The density over all layers (irrigation
with transparent water) in the irrigated
soils ishigher than zonal virgin soils (1.40 -
1.44 g/cm3) except the ploughed soils
which exposed to intensive cultivation
during tilling and it regularly rises towards
depth. The cultivated layer that is formed
from upper one - meter agro-irrigation
sediments is distinguished with the density
weakness as a result of the long cultivation
in irrigated soils - 1.18 - 1.37 g/cm3. The
second meter - layer differs by - 1.41g/cm
with a slight increase of density (change
coefficient - 9.25%, fixed great quantity -

32), this is explained with a higher
saltness.

The quality of irrigation water,
turbidity, the composition of the

dependent particles applied to the fields
every year, they are not taken into account.
According to many authors an intensity of
mineralization process decreases in the
initial stage. A supply of organic
substances reduces in irrigation, especially
in the ploughing layer.

This supply rises in the cultivated
soil-forming process according to the
defined rules. Formation of humus profile
and collection of organic substances in the
arid subtropic condition are directly
determined through an effect of cultivated
plants, application of organic and mineral
fertilizers, a quantity of manure, organic
substances, irrigated waters every year.

The virgin zonal soils of arid
subtropics are rich in humus. Its quantity is
adapted to Al in layer A (0-25 cm). An
average statistical quantity of humus in
this layer is 2.5-2.8% in the dry-steppe,
1.6-2.0% in the semi-desert zones.

Minority of humus quantity in the
low layers is characteristic for these soils.
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An absolute amount of humus is less in the
tillage layer of arid field soils which are
irrigated with the waters of transparent
ganat and artesian in comparsion with the
virgin soils (2.3-2.6% dry-steppe and 1.6 -
1.9% in the semi-desert zones).

The mobile organic combinations
expose to fragmentation during the
irrigation and organic substances decrease
in the soils.

Distribution of humus is enough
equal in the irrigated soils in comparison
with the virgin soils. Humus gradually rises
(newly irrigated--->irrigated--->ancient---
>irrigated) in the process of collecting agro
-irrigation reserves, formation of reserve
organic matter in the soil. The biological
activity which is created as a result of good
temperature, water regime, prolonged
irrigation is a reason for it. As a result,
accumulation of high humus is charac-
teristic for development of irrigated soils
under perennial -cultivation and agro-
irrigation floats.

A similar phenomenon is observed in
other types of soils in other regions of
Azerbaijan. Taking into account the above,
it can be said that the expansion of
protected areas is not only discussed, but
also implemented in practice, the attitude
of soil scientists and all those involved in
the use and study of land resources has
become very relevant.

CONCLUSIONS

1. Considering that a soil genofund of
Azerbaijan on presence of various types
(mountain-meadow, mountain-meadow-
steppe, mountain-forest yellow earth,
mountain-forest brown, mountain-forest
brown, meadow-steppe, grey-brown, grey
earth and meadow-grey earth, etc.) with
the morphological, physical and chemical
and biological features as it is known are
formulated.

2. It has been established that
deluvial deposits are adapted to foothill
zones. According to the granulometric
composition, they are represented by
gravel-clay-loamy, high-carbonate rocks. In
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the granulometric composition, dust
fractions predominate, the ratio of physical
sand [>0.01 mm] to physical clay [<0.01
mm] is 0.6. Proluvial deposits are adapted
to the lower part of the apron. According to
the granulometric composition - medium
and heavy loamy, carbonate, Alluvial
deposits are developed in river valleys, on
ancient alluvial fans of river floodplains, in
dry gullies. Characterized by a higher sand
fraction (41.2+0.55%), the ratio of physical
sand to physical clay is 1.9.

3. Statistical analysis of the main
morphological indicators of the genetic
layers of the soil profile showed the rate of
profile change during soil cultivation. It
was found that long-term and systematic
irrigation is the cause of a sharp change in
the agrophysical properties of zonal soils.

4. In the meter-thick layer of
irrigated soils, the granulometric composi-
tion is slightly loamy, the content of the silt
fraction is 28.3+1.08-31.8+0.83%, physical
clay - 63.0£1.8-65+1.1. This is 4-6% (dry
steppe zone) and - 3.5% (semi-desert
zone), respectively, which is more than that
of virgin zonal soils. Depending on the
nature of the irrigation relief, a compa-
rative increase in clayey (4.7% of all cases)
and light clayey (5.2%) granulometric

composition is observed in irrigated soils.
In the granulometric composition changes
between the light loamy (3.3 in all cases),
and light clayey (20.6) mode (57.7%) in the
virgin meadow-grey soils, then it becomes
from irrigated loamy (3.1%) to heavy
clayey (2.4%) (mode 60.6%).

5. An upper part of profile is
considerably humificated and it is charac-
terized with the lower density in all cases;
1.19 g/cm3 - changing coefficient is 6.88%
(dry-steppe zone) and 1.30 g/cm3- chan-
ging coefficient is 3.78% (semi-desert).

6. The virgin zonal soils of arid
subtropics are rich in humus. Its quantity is
adapted to Al in layer A (0-25 cm). An
average statistical quantity of humus in 0 -
25 cm layer is 2.5-2.8% in the dry-steppe,
1.6-2.0% - in the semi-desert zones. An
absolute amount of humus is less in the
tillage layer of arid field soils which are
irrigated with the waters of transparent
ganat and artesian in comparsion with the
virgin soils (2.3-2.6% dry-steppe and 1.6-
1.9% - in the semi-desert zones). Humus
gradually rises (newly irrigated--->irriga-
ted--->ancient--->irrigated) in the process
of collecting agro-irrigation reserves, for-
mation of reserve organic matter in the
soil.

The work was carried out in the laboratory of genesis, geography and soil
cartography of the Institute of Soil and Agrochemistry of the Ministry of Science and
Education of the Republic of Azerbaijan on the topic: "Genetic diagnostics and mapping of
taxonomic units of Azerbaijani soils using innovative methods (a complex topic with Soil
Geographic Information Systems and Soil Cover Structure Laboratories)".
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TYWUIH

M.I1. ba6aes!, .M. PamazanoBal*, PU. Mup3a-3aze!
93EPBAMYKAHHBIH, TOIBIPAK TEHO®OH/IbIH KOPFAY MOCEJIECI

19zip6atincan Pecnybauxacwl FolibiM xcaHe 6inim munucmp.iel, Tonbipakmaty sicoHe
azpoxumusi uHcmumymoi, 1073, baky, M. Pazuma keul. 5, 93epbatixcaH,

*e-mail: firoza.ramazanova@rambler.ru

O3epbaibkaHHBIH TONbIPAK TeHOQOHABI ©3iHiH Xeke MOPQOJIOTHUSIBIK, (QU3UKAJbBIK-
XUMUSIJIBIK, XKoHe GUOJIOTUSIJIBIK, KACUEeTTepi 6ap apTypJi TUNTepAeH (TayJibl-IaJFbIH/IbI, TAYJIbI-
HIAJIFBIH/ABI-AJIAJIBIK, TAYJIbI-OPMaH/bl CApbl TONBIPAKTAP, TAyJIbI-OPMaHAbI KOHBID, IIAJIFbIH/IbI-
JasajiblK, CYPFBUIT-KOHBIP, CYp TONBIPAaKTap >KoHe IMIAJFbIHJBI-CYP >XoHe T.6.) Typajbl.
JemtoBuanael wmweriHAgiiepAiH Tay G6ekTepiHJeri aiMakrapra 6eHiMzesnreHi aHBIKTaIZbI.
[paHy/iOMeTpUSAIBIK KypaMbl OOHBIHIIA OJIap MaJjTaTacThbl-ca3/bl-ca3faKThl, KypaMbIHJa
KapOoHaThl MeJiliepi Kofapbl. [paHyJIOMeTpPUSIBIK KypaMJa To3aHJbl ¢pakuusanap 0OachiM,
dusukanblKk KyMHbIH [>0,01 MM] ¢usukaiblk casfa [<0,01 mMM] KaTbiHackl 0,6-Hbl Kypaujpbl.
[IpositoBHanAbl MmeriH/Ailep KaMblIFbICHI TOMeHT1 6eJirine 6eiimMaesnreH. 'paHy/I0MeTPUAIBIK
KypaMbl 60HBIHIIA 0JIap OPTAlla XKoHe aybIp Ca3/aKThbl, KAPOOHATTHL. AJUTIOBUAJIbI II6TiH/iIep
©3€H aHFapJIapblH/A, ©3€H KaWbIMaJApbIHBIH, €CKi caFasapblHAa AambiFad. OJiap KofFaphl
MeJiepZie ¢ppakuusamer (41,2+0,55%) cunatranagpl, GU3MKaAbIK KYMHbIH QU3UKaJIbIK ca3fa
KaTbiHackl 1,9-ab1 Kypaizapl. Tomnblpak NpoduIiHiH TeHeTHUKasblK, KabaTTapblHbIH Herisri
MOpOJIOTHUABIK, KOpCeTKillTepiHe >XYpPTri3iireH CTaTUCTUKaJBbIK Tajjay TONbIPAKThl 6HJEeYy
npouecingeri npoduabAiH 63repy *KblIAAMIbIFbIH KOPCETTI. ¥3aK, KoHe XKyHeJsli cyapy 30HaJbIK,
TONBIPAKTap/AblH arpopu3nKabIK KacHeTTepiHiH KypT e3repyiHe cebemn Gosiagbl. CyapMasibl
TONBIPAKTap/blH METPJIK KabaThIHAAFbl TPAHYJIOMETPHUSJIBIK KYpaMbl — 9JICi3 Ca3/iaKThl, JJAWJIbl
¢paknusaHblH, Kypambl 28,3+1,08-31,8+0,83%-ab1, ¢uU3UKaJBIK ca3jblH, Kypambl 63,0+1,8-
65+1,1%-ab1 Kypaiabl. Bys ThIH aliMaKTbIK, TONbIpaKTapFa KaparaH/Ja TuiciHuie 4-6% (Kypfak
JajanblK anMak) xoHe -3,5% (wesedTTi akmak) xofapbl. Cyapy peabediHiH cHUmaTbiHA
6alJIaHbICTBl CyapMaJibl TONbIpaKTapAa ca3fbl (6apJblK xargaiga 4,7%) koHe KeHiJn ca3jbl
(52%) rpaHy/JOMeTpHUSNBIK KYpPaMHbIH yjiFamobl  6Gaiikanagpl. ThIH  IIAJFBIHJBI-CYP
TONBIPAaKTap/a IPaHyJIOMeTPUSAJIBIK KYpPaMbl KeHIJ ca3laKThlJlaH (6apJibIK karmanaa 3,3) xeHin
cazgpira (20,6) (57,7%), comaH KeliH cyapy apKbuIbl ca3gakToiaaH (3,1%) aybip casabira (2,4%)
(60,6%) pedtin e3srepeni. TeiH TombIpakTap npoduIiHiH >KOFapfbl 6eJiri alTapJbIKTaM
ryMyCTaHFaH >oHe GapJIblK >KaFJaii/ia ThIFbI3AbIFLI ToMeH: 1,19 r/cM® - e3repic kKoapduumeHTi
6,88% (Kyprak Jananblk aiimak) >xoHe 1,30 r/cM® - e3repic koa¢pduuuenti 3,78% (weneiTTi
aiimak). ApUATI cCyOTPOMUKTIK ThIH 30HAJBIK TONbIpAKTap IyMmycka 6ail. 0-25 cM KabaTbIHAAFbI
TYMYCTBIH, OpTallla CTaTHUCTHKAJIbIK MeJillepi KypFak AajasblK aiMakra 2,5-2,8%, meJsiedTTi
aimakra 1,6-2,0% Kypaiabpl. ApTe3WaHABIK CyJapMeH CyapblLIaThblH apUATI CyapMasibl
TONBIPAKTApJbIH  JKbIPTBLIFAH KaOATBIHJAFbl TyYMYCTBIH a6COJIIOTTIK MeJIIlepi  ThIH
TONbIpAKTapMeH CasbICThIpFaHAa a3 (KypFak Jajanblk aliMakrta 2,3-2,6% >XoHe LI6JEUTTi
aiimakra 1,6-1,9%).

Tyiiindi ce30ep: Tomblpak reHOPOHAbI, TONBIPAK TUITEPi, IPAaHYJOMETPHUSJIBbIK KypaM,
KapallipiHZi, reHeTHKaJIbIK, KabaTTaphl,

PE3IOME

M.I1. ba6aes!, ®.M. PamazanoBal*, PU. Mup3a-3aze!
10 BOIIPOCY OB OXPAHE TEHO®OH/IA I[I0YB ASEPBAW/PKAHA

IMunucmepcmeo Hayku u Obpazosarust Pecnyb.auku Azepoatioxcan, Huncmuym
TousosedeHust u Aepoxumuu, 1073, baky, ya. M. Pazuma 5, Azep6batidscaH,

*e-mail: firoza.ramazanova@rambler.ru

'enodonp nouyB Asepb6aiiiPkaHa COCTOUT M3 Pa3JUYHBIX THUIOB (TOPHO-JIYrOBbIE, TOPHO-
JIyTOBO-CTEINHbIE, FTOPHOJIECHBIE )KEeJITO3EMbI, TOPHOJIECHBIE GYpble, TOPHOJIECHBIE OYPBIE, JTYTOBO-
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CTEeNHbIe, Cepo-6ypble, Cepo3eMbl U JIyrOBO-CEPO3EMBI U T.J.) CO CBOMMH WHJWBUAYaJTbHBIMHU
MopdoI0rudecKUMH, GU3UKO-XUMUYECKUMHU U GU0JIOTMYeCKUMU CBOMCTBAMHU. Y CTAHOBJIEHO, YTO
JleJIIOBHa/IbHble OTJIOKEHUS aJlallTUPOBaHbl K MpeAropHbIM 30HaM. [lo rpaHy/ioMeTpUYecKOMYy
COCTaBy - IPaBHUHHO-TJMHUCTO-CYIJIMHUCTBIE, BbICOKOKAapOOHATHBIe. B rpaHysoMeTrpuyeckom
cocTaBe NpeobJsafalOT NblaeBaTble Pppakiuy, cooTHoleHUe ¢usndeckoro necka [>0,01 mm] k
dusuyeckoit rauHe [<0,01 mmM] - 0,6. [IposroBHA/IbHBIE OTJ/IOXKEHUS aAANTHUPOBAHbI K HUXKHEHN
qacti 1uiedda. [lo rpaHyJIOMeTpUYECKOMY COCTaBy - CpeAHe- U TSKeJOCYIJINHUCThIE,
Kap6oHaTHbIe. AJUIIOBHAJIbHBIE OTJIOXKEHUS Pa3BUThI B JOJIMHAX PeK, Ha JPEBHHUX KOHYycax
BBIHOCA PEYHBIX MONM. XapaKTepU3yTcs 6ojiee BBICOKUM COJZepKaHUEM IeCYaHOU (pakiuu
(41,2+0,55%), cooTHoleHHe PU3UUeCKOro necka K ¢usnmyeckoi rauHe -1,9. CTaTucTUYECKUN
aHaJIM3 OCHOBHBIX MOP}OJIOTMYeCKUX T0Ka3aTesel reHeTHYeCKUX C10eB NPodUIs TOYB OKa3aJl
CKOPOCTb U3MeHeHHUs Npoduiis B nporecce 06paboTKU NOYBLL. [JIMNTENbHOE U CUCTEMATHYECKOE
opouleHHe BJISIETCS IPUYNHON PE3KOro U3MeHeHHs arpoU3nieCcKUX CBOMCTB 30HAJIbHBIX MTOYB.
B MeTpoBOM cJjioe OpoIlaeMbIX IOYB TPAaHYJOMETPUYECKHHA COCTAaB - CIA6OCYTJIMHUCTBIH,
cofepkaHue WINCTOW ¢pakuuu cocraBiser 28,3+1,08-31,8+0,83%, ¢usuveckodl TJIUHBI -
63,0+1,8-65+1,1. 3To cooTBeTcTBYeT 4-6% (cyxocTenHas 30Ha) U - 3,5% (moJynycTbIHHasA
30Ha), 4YTO BBIlE, YeM B LEJUHHBIX 30HAJbHBIX IOYBaX. B 3aBHCUMOCTH OT XapakTepa
HWPPUTALMOHHOTO pesibeda B opolIaeMbIX 104BaxX Ha6JII0AAEeTCs yBeJudeHue rJIMHUCTOro (4,7%
BCeX CJIy4aeB) U JIETKOIJIMHUCTOTO (5,2%) rpaHy/10MeTpHUYeCcKOro cocTaBa. B 1jeJIMHHBIX JyroBo-
CEpBIX MOYBAaxX IPAaHYJIOMETPUYECKUIH COCTAaB MeHsIeTCs OT JerkKocyrsauHucroro (3,3 Bo Bcex
cayyasix) po Jierkorsuaucroro (20,6) (57,7%), 3aTeM OT HMPPUTAIMOHHOTO - CYTJIMHUCTOTO
(3,1%) mo Tskénoro rauHuctoro (2,4%) (60,6%). BepxHsisi 4acTb npoduist LeJUHHBIX MOYB
3HAYUTEJbHO TIYMHQUUMpPOBAaHA M IUIOTHOCTh BO BceX Ccay4yasx Huskas: 1,19 r/cm3 -
ko3dPunreHT usMeHeHus 6,88% (cyxoctenHas 30Ha) U 1,30 r/cM3 — k03P PULIMEHT U3MEHEHUA
3,78% (mouiynycTblHHas 30Ha). lleJIMHHble 30Ha/lbHble TOYBbl apU/JHBIX CyOTPONMUKOB OGOraThI
rymycoM. CpeJJHECTaTUCTHYECKOE KOJIMYeCcTBO Tymyca B cyoe 0-25 cm cocraBaseTt 2,5-2,8% B
cyxoctenHou 30He, 1,6-2,0% - B MOJIYNyCTBIHHOW 30He. AGCOJIIOTHOE COZiepKaHHe TyMmyca B
MAaXOTHOM CJIOE apUJHBIX OpOIIAEMBIX II0YB, OpOIIAEMbIX NPO3PayHbBIMU apPTE3UAHCKUMU
BOJIaMH, MeHbIIle 110 CPAaBHEHHIO C L[eJIMHHBIMU MoYBaMu (2,3-2,6% B cyXocTenmHOH 30He U 1,6-
1,9% B nos1iynycTbIHHOM 30He).

Kawouesvle caoea: reHOQOH[ MOYB, THUNbI I0YB, TPAHYJIOMETPUYECKHUH COCTaB, TyMYC,
reHeTHYeCKUe CJIOU.
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