ISSN 1563-034X; eISSN 2617-7358 Oxomnorust cepusicel. Ne3 (72). 2022 https://bulletin-ecology.kaznu.kz

IRSTI 68.05.29 https://doi.org/10.26577/EJE.2022.v72.i3.02

Sh.V. Alizade

Baku State University, Azerbaijan, Baku
e-mail: shafa.huseynova@mail.ru

ECOLOGICAL EVALUATION OF SOILS
OF THE MUGAN PLAIN OF AZERBAIJAN

Anthropogenic impact on soil occurs due to environmental factors that affect the process of soil
formation, the survival and functioning of soil organisms, energy and mass exchange, and determine the
general ecological state. Therefore, when assessing the ecological state of soils, a comprehensive study
of soil-biological, geomorphological, geochemical, geophysical, and other factors and parameters that
determine the state of soils is required. In this regard, there is a need for comprehensive studies to assess
the ecological state of soils of the Mugan Plain. According to the results of analyzes and mathematical-
statistical processing of soil-field and laboratory studies conducted in the Mugan steppe in 2016-2020,
as well as fund and literary soil materials, the bonitet scores of soils in the study area were calculated. Ac-
cording to the methods of D.Bulgakov, G.Mamedov, S.Mamedova, special assessment scales have been
developed for the compliance of individual soil characteristics with the environmental requirements of
agricultural plants cultivated here. Using these assessment scales, an ecological assessment of the soils
of the Mugan Plain was carried out, the main limiting factors affecting the fertility of the soils of this zone
were determined, and the ecological scores of the soils were calculated. It was found that the limiting
factors for the soils of the Mugan Plain are the salinity of the territory (20-60 scores) and the aridity of the
climate (70 scores). The highest ecological scores in the study area were obtained by dark gray-brown
(91 points), ordinary gray-brown (90 points) and dark gray-meadow (87 points) soils.

Key words: Mugan Plain, environmental assessment, limiting factors, special assessment scale.
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Baky MemaeketTik YHuBepcuteTi, ©3ipbarkaH, baky K.
e-mail: shafa.huseynova@mail.ru

O3epOaiKaHAAFbl MYFaH XKa3bIfbIHbIH,
TOMNbIPAKTAPbIH 3KOAOTMSIAbIK, Gararay

Tonblpakka aHTPOMOreHAIK 8cep eTy Tomnblpak, TY3iAy MpoLeciHe, Tomnblpak, OpraHM3MAEpiHiH,
TIPWIAIri MeH KbI3MeT eTyiHe, 3Heprus MeH Macca aAMacyblHa ©Cep €TiM, >KaArbl 3KOAOTUSABIK,
JKarAaMAbl aHbIKTaMTbIH 3KOAOTUSIALIK, (PaKTOPAApPAbIH acepiHeH 60Aaabl. COHAbIKTAH TOMbIPAKThIH
3KOAOTMSIABIK, dKaFAaibiH Gararay Ke3iHAE TOMbIPAKTbIH, KYMiH aHbIKTANTbiH TOMbIPAK-GUOAOTMSAbIK,
reoMopOAOrMSAbIK, TEOXMMUSIABIK, FeohM3NKaAbIK, >KeHe 6acka Aa hakTopAap MeH NMapameTpAepAi
KaH-KaKTbl 3epTTey KaxkeT. OcbiFaH 6ariAaHbICTbl MyFaH >asblfbl TOMbIPaKTapbIHbIH, 3KOAOTUSIABIK,
XaFaamblH 6aFanay YLWiH KelleHAI 3epTTeyaep KaxeT. 2016-2020 >Kblapapbl MyfaH AaAacbiHAQ
XKYPri3iAreH TornbIpak-AaAAAbIK XOHE 38PTXaHAAbIK 3ePTTEYAEPAiH, COHAA-AK KOP XKaHe 9461 TonbIpak,
MaTeprasAapbIHbIH, TaAAAyAapPbl MEH MATeMaTMKaAbIK-CTAaTUCTMKAAbIK, BHAEY HaTWMXeAepi GoMbiHLIA
3epTTEAETIH alMakTarbl TOMblpakTapAbliH 6oHUTET Gaarsapbl ecenteaai. A.byarakos, I'.Mameaos,
C.MamepoBa saicTepi 60MbIHILIA MyHAQ BCIPIAETIH ayblALLIAPYaLLbIAbIK, OCIMAIKTEPIHIH, XXeKe TomnbIpak,
epeKLUeAiKTEPiHIH 9KOAOTUSIAbIK, TaAarnTapFa COMKECTIriHe apHaibl 6aFaaay LWKaaAapbl xacaaraH. Ocbl
GaraAay LIKAAAAAPbIH MaiAaAaHa OTbIpbIn, MyFaH XasblfbIHbIH TOMbIPAKTapbiHA SKOAOTMSAbIK, GaFasay
XKYPri3iAAi, OCbl 30Ha TOMblparblHbIH, KYHAPAbIAbIFbIHA 8Cep eTeTiH Herisri LekTeyui dakTopaap
aHbIKTaAAbl, TOMbIPaKTaPAbIH 3KOAOTUSABIK, GaAAAapbl ecenTeAAi. MyFaH >Ka3blFbIHbIH, TOMbIpakTapsbl
YLWIiH WwekTi hakTopAap ayMakTbiH TY3AbIAbIFbI (20-60 6aAA) )KoHE KAMMATbIHBIH, KYPFakTbiFbl (70 6aAA)
eKeHi aHbIKTaAAbl. 3epTTEAETiH ayMaKTarbl eH >KOFapbl SKOAOTMSAbIK, GAAAABI Kapa CYp-KOHbIp (91
6aAA), KBAIMri cyp-KOHbIP (90 6aAA) xeHe Kapa Cyp-LUaAFbiHAbI (87 GaAA) TOMbIPAKTAP aAAbI.

Tyiin ce3aep: MyraH >asbifbl, 9KOAOTUSIAbIK, GaFasay, LekTeyli hakTopAap, apHambl Gararay
LLKAAACBbl.
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JKoAormyeckas oueHka noyvs
MyraHcko# paBHMHBI A3ep6aiiakaHa

AHTPOMOreHHoe BO3AENCTBME Ha MOYBY MPOMCXOAMT 3a CYeT (PaKTOPOB BHELUHEN CpeAbl,
onpeAeAsiiolnx obllee 3KOAOrMUYECcKOe COCTOSHME M BAMSIOLIMX Ha MpoLecc nouBoobpasoBaHus,
BbIXKMBaHME U (DYHKLMOHMPOBAHME MOYBEHHbIX OPraHM3MOB, Ha OOMEH aHepruneit 1 maccoi. [oaTomy
MpU OLEHKE 3KOAOTMYECKOrO COCTOSIHWS MOYB HEOOXOAMMO KOMIMAEKCHOE M3YyueHue MOYBEHHO-
OGUOAOTMYECKMX, TFEOMOPMOAOTMUECKMX, TEOXMMUYECKMX, FeoduUanyeckmx M Apyrux GakTopos
M MapameTpoB, OMPEAEASIIOLIMX COCTOsSHME MOoYB. B CBA3M C 3TMM BO3HMKAET HEoO6XOAMMOCTb
KOMMAEKCHbIX MCCAEAOBAHWI MO OLleHKE 3KOAOMMYECKOro COCTOSIHMSI MOYB MyraHCKOM pPaBHMHbI.
Mo pesyAbTaTaM aHAAM30B M MATEMATMKO-CTATUCTMYECKOM 0OpaboTKM MOYBEHHO-TIOAEBbIX U
AabOPaATOPHbIX MCCAEAOBAHMI, MPOBEAEHHbIX B MyraHckom ctenm B 2016-2020 rr., a Tak>ke POHAOBbIX
U AUTEPATYPHbIX MOYBEHHbIX MATEPUAAOB PACCUMTaHbI GaAAbl HOHMUTETA MOYB M3YUYAEMOI TEPPUTOPUMN.
o meToamkam A. byarakosa, I'. Mameaosa, C. MameA0BOIM pa3paboTaHbl CrieLMaAbHble OLEHOYHbIE
LIKAAbl  COOTBETCTBUS MHAMBUMAYAAbHbIX XapaKTEPUCTUK MOYB  3IKOAOTMUECKMM  TpeGoBaHMSM
BO3AEAbIBAEMbIX 3AECb CEAbCKOXO3SMCTBEHHbIX pacTeHnin. C MCMOAb30BaHMEM 3TUX OLEHOYHbIX LUKaA
NMpoBeAEeHa 3KOAOrMYeckas oLeHKa NnoyuB MyraHCKoM paBHMHbI, ONPeAeAeHbl OCHOBHbIE AMMUTUPYIOLLME
hakTopbl, BAMSIOUIME HA MAOAOPOAME MOYB 3TOM 30Hbl, M PACCUMTAHbI IKOAOrMUEcKMe OaAAbl
noyB. YCTaHOBAEHO, YTO AMMMTUPYIOWMMKM (DAaKTOpaMmM AAS MOYB MyraHCKOWM paBHMHbI SBASIOTCS
3aCOAEHHOCTb TeppuTopumn (20-60 GaAAOB) M 3acylIAMBOCTb KAMmarta (70 6aaros). Haumsbicuime
3KOAOTMYECKME OLEHKM HA UCCAEAYEMON TEPPUTOPUM MOAYUMAM TEMHO-CEPO-KOpUUHEBble (91 6aan),

Cepo-KOpUYHEBble 0ObIKHOBEHHbIE (90 GAaAAOB) M TEMHO-CEPO3EMHO-AYTOBbIE (87 GAAAOB) MOYBHI.
KatoueBble cAoBa: MyraHckas paBHMHA, 3KOAOrMYeckasl OLeHKa, AMMUTUpYloLmMe akTopsbl,

crneunaAbHag oueHOYHasa LWKaAa.

Introduction

Until the middle of the last century, soil sci-
entists usually carried out research on the state of
natural and agricultural lands and their use in agri-
culture. The spread of degraded, polluted and tech-
nogenic soils with the development of industry and
the exacerbation of environmental problems has led
to the systematization of lands in zones subject to
environmental stress, the study of ecological func-
tions and properties of soils.

In modern times, scientists and soil specialists
carry out numerous works to study the features and
determine the direction of natural and anthropogen-
ic processes occurring in natural ecosystems [1- 6].
Numerous studies have shown that as a result of con-
stantly changing soil-environmental conditions and
increased anthropogenic impact, there is an increase
in the impact of the physicochemical properties of
soils on the environment, since any changes in the
soil cover lead to a change in environmental condi-
tions. Currently, it is relevant to develop a system
of soil properties used in soil assessment, while the
selected features must meet the following require-
ments: 1) Quantitative assessment of soil suitability
should be carried out, 2) Depending on the direction
of land use, soils should be assessed for resistance to
collapse, degradation and destruction.

The emergence of the scientific direction “Soil
ecology” in Soil science began in the 50-60s of the
last century, due to the increased anthropogenic im-
pact on the environment, including the soil cover,
and the aggravation of environmental problems as-
sociated with land use; and since the 1950s, there
has been a rapid development of this area. Since the
beginning of the 90s of the last century, the scien-
tific direction “Ecological evaluation of soils” has
been developing within the framework of the sci-
ence “Soil ecology”, the scientific- theoretical foun-
dations and methodology of this area of Soil science
have been created [7].

For the first time in the former Soviet Union,
the term “Soil ecology” was introduced into the Soil
Science and scientific- theoretical principles were
developed by the outstanding soil scientist of Azer-
baijan Academician Volobuev [8]. In the early 90s
of the 20th century, Academician Mamedov devel-
oped the scientific, theoretical and methodological
foundations for the ecological evaluation of soils
[9].

As a preliminary stage of these studies,
ecological evaluation maps were developed. Maps of
ecological assessment of soils differed significantly
from other previous soil maps in the combination of
ecological features of soils. These maps have taken
an integrated approach to assessing environmental
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resources. The method of an integrated approach
has simplified the identification of areas with a
homogeneous  lithological, = geomorphological
structure, soil cover and climatic conditions on
maps of ecological evaluation of soils. Later, in
Azerbaijan, under the leadership of academician
Mamedov [9], comprehensive studies were carried
out in the field of ecological evaluation of soils [10-
12].

At the beginning of the 21st century, with the
development of the scientific field of soil ecology,
it became necessary to develop new concepts and
methods in the field of environmental evaluation
of soils [13]. Studies on the ecological evaluation
of soil in Republic of Azerbaijan were carried out
according to the method of Mamedov until 2005,
when Mamedova [14] proposed a new concept in
this area. The methodology of Mamedova [14] was
more perfect, because in previous studies, when
assessing the soil-ecological parameters of soils
in accordance with environmental requirements,
the concepts of “high”, “good”, “medium”, “low”,
expressing quality, were used, but here it was
scoring system used. A formula was suggested
for calculating the ecological scores of soils, these
scores were calculated on the basis of the ratio of
the plant to the appearance degrees of the separate
soil signs. At present, numerous studies are being
carried out all over the world in this direction,
where methodological approaches to assessing the
ecological state of soils are being improved [15-27].

Materials and methods

The object of research was the soils of the
Mugan Plain of Azerbaijan, the total area of which
is 455332.5 ha. In the course of the research,
materials on the soil cover of the Mugan Plain,
fund and literary materials of the Institute of Soil
Science and Agrochemistry of ANAS, the soil map
of the Mugan Plain created by us on a scale of 1: 100
000 (2021), fund materials of the Azerbaijan State
Institute of Land Management, as well as the results
of soil-field and laboratory studies conducted by us
in 2016-2020 were used.

Studies on the ecologicaal evaluation of the soils
of the Mugan Plain were carried out in accordance
with the methods of Bulgakov [13], Mamedov [9],
Mamedova [14] in the following sequence:

1. The main soil-ecological factors affecting
the fertility of the soils of the Mugan Plain were
identified and a mathematical- statistical analysis
was carried out to clarify the reliability of the data
obtained;
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2. A qualitative assessment of the soils of the
study area was carried out, the basis bonitet scale
was developed;

3. Special evaluation scales have been developed
for the appearance degrees of the separate soil
features in accordance with the environmental
requirements of plants;

4. The ecological scores of the soils of the
Mugan steppe were calculated.

When compiling the basis bonitet scale, we
adopted a 100-score comparison system, where we
calculated according to the following formula (1)
[28]:

-100 (1)

where, B — the bonitet score of the soil parameter;

Ma — the actual value of the soil parameter;

Ms — the value of the same feature of the soil,
taken as a standard.

In accordance with the methodology for
calculating the ecological scores of soils, the
following formula was used, in which the parameters
of a particular soil characteristic were compared
with special rating scales for the appearance degrees
of these characteristics and a value expressed in
points was obtained [14].

__ (e;teziez+---tey)+Bs+(S1+Sp+53++5y) @)
= 5,

Es

where, E — the ecological score of a particular soil;

e, e, e, ..e — indicators of environmental
factors involved in the assessment, in scores;

Bs —bonitet score found on the basis of the main
diagnostic indicators of the soil (humus, nitrogen,
phosphorus, the sum of absorbed bases);

s, S, s,..s — indicators of other soil factors
involved in the assessment, in scores;

S —number of ecological assessment criteria.
Results and discussion

The Mugan plain is located in the southeastern
part of the Kur-Araz lowland, the arid zone of
Azerbaijan. The Mugan plain borders the Kur and
Araz rivers in the north and northeast, the Kur-
Akusha and Lenkoran plains in the southeast, and
Islamic Republic of Iran in the south and southwest.
The Mugan Plain occupies an area of 455332.5 ha
and is located in the form of a plain (slope 0.0001—
0.0003) from northwest to southeast and below sea
level [29]. The climate is semi-arid subtropical.
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The Mugan Plain consists of alluvial deposits with
underlying marine deposits, the thickness of which
reaches 10-12 cm. Modern alluvial deposits consist
mainly of clayey and loamy deposits, as well as
sandy and layered ones.

Volobuev, Mamedov, Salayev, Babayev and
others studied of the soil cover and reclamation
features of the Kura-Araz lowland and the Mugan
plain [30]. The following types of soils are common
in the study area: gray-brown, gray-meadow,
meadow-gray, alluvial-meadow and boggy-meadow
soils [29].

Gray-brown soils are located in the western and
southwestern parts of the Mugan Plain at an altitude
of 200-300 m above sea level. According to the
morphological structure, these soils are characterized
by an average thickness, a humus profile (40-50 cm),
and a dense structure. The amount of humus in the
upper layer ranges from 2.78 to 3.15%, the amount
of total nitrogen ranges from 0.20 to 0.24% in the
upper layer and from 0.17 to 0.20% in the half-meter
layer in proportion to humus. The amount of bases
absorbed by gray-brown soils: 24.13 — 41.80 meq.
pH indicates that the soil medium is slightly alkaline
-6.9-8.0.

The fertility of gray-meadow soils is lower than
that of gray-brown soils. The amount of humus is
2.0-2.92% in the upper layer, 1.00-2.2% in the
50-centimeter layer, the amount of total nitrogen
fluctuates in the range of 0.16-0.19%. The amount
of absorbed bases varies considerably in the upper
layer from 18.75 to 38.80 meq depending on the
composition of the absorbed bases, in these soils is
marked weak salinity.

The amount of humus in the meadow-gray soils
was 1.90-2.2% in the upper layer (0-20 cm), 1.2-
2.0% in the half-meter layer, 1.04-1.76% in the
meter layer. There is also a gradual decrease in the
amount of total nitrogen with depth: in the 0-20 cm
layer — 0.10-0.17%, in the 0-50 cm layer — 0.10-
0.15%. The availability of total phosphorus in these
soils is low: 0.16-0.23% According to the degree
of availability of absorbed bases, these soils are
classified as medium and highly saturated: 30.10-
53.40 meq.

Alluvial-meadow soils stretch along the banks
of the Kur-Araz River in the form of a narrow
strip. These soils form on young alluvial deposits
with low levels of ground moisture and no stagnant
surface water. Due to the amount of physical clay,
these soils are clayey and heavy. The content of

humus in the upper layers is 2.5-2.7%, nitrogen
0.15-0.18%. The sum of saturated bases in these
soils is 28-30 meq per 100 g of soil. Among them,
calcium predominates.

In accordance with the methodology, the
soil fertility level of the research object was first
determined, then a qualitative assessment of the soils
was carried out, a bonitet scale was compiled, where
dark gray-brown soils were taken as a standard, and
quality indicators of other soils were determined
from it. Below is the basis bonitet scale of the soils
of the Mugan Plain (Table 1).

At the next stage, special rating scales were
prepared for the appearance degrees of individ-
ual soil features in accordance with the envi-
ronmental requirements of plants. It should be
noted that the ecological evaluation of soils is
carried out using specially prepared ecological
scales that provide differentiated information
about various parameters of environmental con-
ditions. Ecological scales include data on relief
and soil-forming rocks, geology, climatic and
hydrological conditions, soil cover, vegetation,
etc.

According to Mamedova’s methodology [14],
for the first time we prepared an assessment scale for
the appearance degrees of individual soil features of
the Mugan Plain in accordance with the environ-
mental requirements of agricultural plants cultivated
in this area (Table 2).

The ecological evaluation of the soils of the
Mugan Plain was carried out using the above-
mentioned special assessment scales.

Calculation of ecological scores for soils in the
Mugan Plain

Three groups of data were used in calculating
the ecological scores of the soils of the Mugan Plain:

1. Environmental factors that form the soil and
its fertility (altitude, slope steepness, precipitation,
Md index; £T> 10°C);

2. Bonitet score calculated on the basis of stable
diagnostic indicators of soils;

3. Other soil parameters (pH, particle size
distribution, salinity) that have not been accepted as
criteria for soil evaluation.

Using all three groups of indicators, an ecological
scale of soils in the study area was compiled, taking
into account the ecological requirements of the main
plant formations and an ecological evaluation map
(scale 1:100,000) of the soil cover of the Mugan
Plain was compiled (Figure 1).
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Table 1 — Basis bonitet scale of the soils of Mugan plain

t/h Sum of absorbed
Humus, score Nitrogen, t/h Phosphorus, L/ b meq
score score ascs,
Soils score Bonitet
0-100 score
0-20 cm| 0-50 cm _cm 0-20cm | 0-50 cm | 0-20 cm |0-50 cm | 0-20 cm | 0-50 cm
75,60 173,88 284,70 6,00 12,60 6,72 15,2 38,10 36,41
Dark gray-brown — 100
100 100 100 100 100 100 100 100 100
Ordinary 71,7 151,20 247,00 5,28 11,34 6,00 13,23 32,0 32,53 28
gray-brown 95 87 87 88 90 89 88 84 89
Light gray- 48,48 108,36 200,20 3,84 8,82 4,80 10,71 29,32 28,07 70
brown 64 62 70 64 70 71 71 77 77
52,48 116,28 213,00 3,58 8,84 4,86 11,56 37,94 37,50
Meadow-gray -/ -/ -/ 76
69 67 75 60 70 72 76 99 102
Lght meadow- | 45,57 106,76 186,02 3,33 7,48 4,35 9,52 34,37 35,27 68
gray 60 61 65 56 59 65 63 90 97
Dark gray- 64,50 161,93 247,38 5,00 10,8 5,95 13,34 33,47 33,08 %7
meadow 85 93 87 83 86 88 88 88 91
Ordinary gray- | 58,07 140,34 206,15 4,52 9,53 5,24 11,43 31,60 31,21 77
meadow 77 81 72 75 76 78 76 83 86
Light gray- 41,17 92,08 159,60 3,33 7,62 4,05 9,53 28,35 27,97 60
meadow 54 53 56 55 60 60 63 74 77
38,06 87,00 141,45 3,08 6,96 3,74 8,12 25,35 24,45
Boggy-meadow - - - -/ i o 54
50 50 50 51 55 56 54 66 67
Alluvial-meadow | 48,72 104,55 184,15 3,94 9,23 5,57 12,30 34,40 33,05 7
64 60 65 66 73 83 81 90 91

As a result of our research, a map of the
ecological evaluation of the soils of the Mugan
Plain at a scale of 1: 100 000 was prepared. As
can be seen from the legend of the map (Figure
2), 10 types and subtypes of soils belonging to
different regions (Saatly, Sabirabad, Imishli,
Bilasuvar, Salyan) are common in the study
area. The main bonitet scores were calculated
according to the fertility of these soils, and dark
gray-brown soils (100 points) were taken as a
standard soil.

If we look at the legend of the map, we see that
only dark gray-brown soils have a bonitet score
lower than the ecological score, and the rest of the
soils have higher ecological scores. This indicates
that only dark gray-brown soils are sufficiently
fertile, and factors such as climate aridity (Md 80
points) and salinity (80 points) play a negative role
here, leading to a decrease in the ecological score of
these soils (92 points).
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According to the ecological indicators of the
ordinary gray-brown soils of the area, these soils,
located at an altitude of 500 m, received 85 points
for height, 95 points for particle size <0.01 mm, 80
points for climate aridity and salt content, which
led to a slight increase in the ecological score (90
points) compared with a bonitet score.

For light gray-brown soils, the main limiting
factors were soil salinity (60 points) and fertility
indicators (70 points). Optimal environmental
characteristics and the reaction of the soil solution
led to an increase in its ecological score (85 points).

If we look at the ecological assessment of
meadow-gray soils, we will see that the salinity
factor is the main limiting factor in both subtypes
of these soils (20 scores). Other limiting factors
include heavy particle size distribution (80 scores)
and arid climate (70 scores). Due to the low fertility
of'these soils, the final environmental scores of these
soils were low — 77 and 78 points.
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Table 2 — A special rating scale for the appearance degrees of individual soil characteristics of the Mugan Plain in accordance with

the environmental requirements of plants

pH > T>10°C
Characteristic Evaluation, score Characteristic Evaluation, score
6,0-6,5 70 <2000 <50
6,5-7,0 80 2000-3000 80
7,0-7,5 100 3000-4000 90
7,5-8,0 100 4000-5000 100
8,0-8,5 95 >5000 100
8,5-9,0 80
Height, m, a.s.1.

Dry residue, %

Characteristic Evaluation, score
Characteristic Evaluation, score 1000-1500 20
<0,10 100 500-1000 40
0,10-0,25 90 200-500 85
0,25-0,50 80 >28-200 100
0,50-1,00 60 L
1.002.00 20 Precipitation, mm
Soil texture (particles <0.01 mm, %) Characteristic Evaluation, score
<200 <30
Characteristic Evaluation, score 200-300 70
20-30 70 300-500 90
30-40 100 500-700 100
40-50 95 700-1200 85
50-60 80
60-70 60
Md index
Characteristic Evaluation, score
<0,10 <50
0,10-0,15 80
0,15-0,25 100
0,25-0,35 90
0,35-0,45 85
>0,45 <50
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Map of ecological evaluation of soils of
the Mugan Plain

Scale 1: 100 000

The map was compiled by Sh.V. Alizade
on the basis of cartographic fund
materials of the Institute of Soil Science
and Agrochemistry of the National
Academy of Sciences of Azerbaijan

P vnsee
) soconmun
D) s

Adiacent ands

Figure 1 — Map of the ecological evaluation of soils of the Mugan Plain

LEGEND

Color Name Height, |Precipitation,| Md | T>10C |Bonitet score | <0,01mm,% | pH | Dry Ecological
of m mm of soil residue, % | score
soils

Dark 500 316 015| 4000 4121
gray-brown 85 90 w0 | oo 100 RIS 7.7 0.36 01
80 95 100 80
Ordinary 500 316 0.15| 4000 55 41,8 7.7 0,41
gray-brown 100 90
85 90 80 95 100 80
Light 300 316 [0.15| 4000 49.24 79 0.58 55
gray-brown 85 20 80 100 70 05 100 60
Mesdoveray 200 294 01| 4200 55,17 8.1 1,06 s
100 70 80 100 76 80 95 20
Light 200 204 0,1 | 4200 59,41 8.2 12 .
meadow-gray 100 70 s0 | 100 68 50 95 20
Dark 200 2904 | 01| 4200 50.18 80 | 085 87
gray-meadow 100 70 80 | 100 87 95 100 60
Ordinary 100 25 | 01| 4400 - 49.2 80 | 101 $5
gray-meadow 100 70 30 100 05 100 60
Light 50 230 0.1 4460 60 52,61 8.1 1.16 76
gray-meadow 100 70 80 100 80 95 20
Boggy-meadow 30 250 0.1 4460 48,3 8.1 1,06
a8y 100 70 |80 | Too 54 95 95 20 76
Alluvial-meadow 50 250 0,1 4460 7 41,75 81 0,51 87
100 70 80 100 95 95 80

Figure 2 — Legend of the Map of the ecological evaluation of soils of the Mugan Plain
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If we consider gray-meadow soils, although
the lack of precipitation is a limiting factor for the
cultivation of agricultural crops on these soils (70
points), the height above sea level and the sum of
active temperatures were optimal (100 points).
Of the soil indicators, only the reaction of the soil
solution is at the optimal level (100 points), the
rest of the indicators are below optimal. In the final
assessment, both the quality index and the ecological
score of dark gray-meadow soils were 87 scores,
while for ordinary gray-meadow soils it increased
by 8 points and reached 85 scores.

The situation is somewhat different in light gray-
meadow soils, where the main limiting factors are
soil salinity (20 scores) and low fertility (60 scores),
as a result of the combination of other environmental
and soil factors, the ecological score of these soils
was 76.

The optimal values for boggy-meadow soils
are only the height factor and the sum of active
temperatures (100 scores). The most important
limiting factors for these soils are soil salinity (20
points) and low soil fertility (54 points). Since the
rest of the ecological and soil indicators are also
below optimal (between 70-95 points), boggy-
meadow soils can be attributed to the soils with the
lowest ecological indicators for the Mugan Plain (76
scores).

The situation is somewhat different in
alluvial-meadow soils, where a small amount of
precipitation (70 scores) is considered a limiting
factor. These soils are quite fertile (72 points),
slightly saline variants of these soils are also
found in this area (80 points), the altitude data
and the sum of active temperatures are optimal
(100 scores), the granulometric composition
and reaction of the soil solution are satisfactory
(95 points). As a result of the total impact of all

environmental factors, the ecological score of this
soil increased to 87 scores.

In conclusion, considering the ecological state of
the soils of the Mugan Plain, it can be summarized
that the most ecologically suitable soils for growing
crops in this area are dark gray-brown (91 scores)
and gray-brown (90 scores) soils, but dark gray-
meadow and alluvial-meadow soils are quite suitable
(87 scores) soils.

Conclusion

1. A qualitative assessment of the soils of the
Mugan Plain of Azerbaijan was carried out, the
main bonitet scale was compiled, while dark gray-
brown soils were chosen as the standard (100
scores) and relative to it the bonitet scores of the rest
of the soils were determined. Ordinary gray-brown
soils received 88 points, dark gray-meadow soils —
87 scores, but boggy-meadow soils have the lowest
fertility (54 scores).

2. A special assessment scale has been prepared
for the appearance degrees of individual features of
the soils of the Mugan Plain in accordance with the
environmental requirements of the crops cultivated
here.

3. Ecological evaluation of the soils of the Mugan
Plain was carried out using special assessment
scales, the main limiting factors affecting the
fertility of the studied soils were identified, and
the ecological scores of the soils were calculated.
It was established that the highest ecological scores
in the study area were obtained by dark gray-brown
(91 scores), ordinary gray-brown (90 scores) and
dark gray-meadow (87 scores) soils. As a result of
the research, an ecological evaluation map (scale
1:100,000) of the soil cover of the Mugan Plain was
compiled.
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