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The scientific journal News of the National Academy of Sciences of the Republic of Kazakhstan,
Series of Geology and Technical Sciences has been indexed in the international abstract and citation
database Scopus since 2016 and demonstrates stable bibliometric performance.

The journal is also included in the Emerging Sources Citation Index (ESCI) of the Web of Science
platform (Clarivate Analytics, since 2018).

Indexing in ESCI confirms the journal s compliance with international standards of scientific peer
review and editorial ethics and is considered by Clarivate Analytics as part of the evaluation process
for potential inclusion in the Science Citation Index Expanded (SCIE), Social Sciences Citation Index
(SSCI), and Arts & Humanities Citation Index (AHCI).

Indexing in Scopus and Web of Science ensures high international visibility of publications,
promotes citation growth, and reflects the editorial board’s commitment to publishing relevant,
original, and scientifically significant research in the fields of geology and technical sciences.

«Kazaxcman Pecnybnuxkacel ¥immulx 2ol1oim akademuscvinviy Xabapnapul. [eonocus owcome
MEXHUKATBIK  bLILIMOAD Cepuschly blivlmu cypuansl 2016 dceinoan 6acman Xanelkapanwlk
peepamusmix JHcaHe SbLILIMUMEMPUATLIK Scopus 0epeKKOPbIHOA UHOEKCmeneoi JHeaHe mypaKmol
OUOTUOMEMPUATBIK KOPCEeMKiumepoi Kepcemin Keneol.

Convimen xamap ocypran Web of Science naamgpopmacwinviy (Clarivate Analytics, 2018)
Xanvlkapanvli peghepamusmix sicamne Haykomempusnwlx oepekkopsl Emerging Sources Citation Index
(ESCI) mizimine eneizineen.

ESCI 0epexxopuvinoa unoekcmenyi scypHAIObIH XATbIKAPATIK EbLILIMU PeYEH3UANAY MATANnmapvl
MeH pe0aKyusIblK SMUKa CMaHoapmmapviia catikecmiein pacmatiosl, conoati-ax, Clarivate Analytics
Komnauuscel mapanvinan 6aceiivimovt Science Citation Index Expanded (SCIE), Social Sciences
Citation Index (SSCI) owcone Arts & Humanities Citation Index (AHCI) depexkoprapvina ewneizy
Kapacmuelpuliyod.

Scopus  owcone Web of Science Oepexkkoprapvinoa uUHOEKCMENYi  HCAPUATAHBIMOAPOLIH
XanvlKapanvlk 0eyeelioe Heo2apbl CYPAHbICKA ue OONYbIH KAMMAMACHI3 emedi, O1apObly 0UeKCos Ay
KopcemKiwimepiniy apmyusina viknan emeoi Jcane pedaKyusblK alKanbly 2e0n02us MeH MexXHUKaIblK
EBIILIMOAP CANACHIHOA&bL ©3eKMmi, Oipecell JiCaHe EbLIbIMU MYPEbIOAH MAHbI30bl 3epmmeynepoi
JAcapuAnay2a FMmulislColH AUKbIHOALObL.

Hayunwiii sicypran « News of the National Academy of Sciences of the Republic of Kazakhstan, Series
of Geology and Technical Sciencesy c 2016 2o0a undexcupyemcs 6 mencoyHapooHoll pegpepamusHol
u Haykomempuueckou 6aze Oanuvix Scopus u OeMoHcmpupyem cmabuibHvle OubIUOMempuiecKue
nokasamern.

JKypHan maxaice 8KIHOUEH 6 MENCOYHAPOOHYIO pephepamueHyio U HAYKOMEmPUYecKyro 6azy OaHHbIX
Emerging Sources Citation Index (ESCI) nramgopmer Web of Science (Clarivate Analytics, 2018).

HUnoexcuposanue ¢ ESCI noomeepoicoaem coomeemcmeue HCYPHALA MEHCOYHAPOOHBIM
CMAHOApMam HAYUHO20 PEYeH3UPOBAHUS U PEOAKYUOHHOU MUKU, 4 MAKIHCE PACCMAMPUBAEMCS
xomnanueu Clarivate Analytics 6 pamkax oanvHetiue2o exkarouenus uzoanus 6 Science Citation Index
Expanded (SCIE), Social Sciences Citation Index (SSCI) u Arts & Humanities Citation Index (AHCI).

Hnoexcuposanue 6 Scopus u Web of Science obecneuusaem 6bICOKYIO MeHCOYHAPOOHVIO
80CcmMpebosaHHOCMb  NYOIUKAYULl, CHOCOOCMEYem poCcmy YumupyeMocmu u noomeepicoaent
cmpemaerue pedaKyuoHHOU Koare2uu nyOIuKo8ams akmyaibHble, OPUSUHATbHbIE U HAYYHO 3HAYUMbLE
UCCIe008AHUS 8 0OACTIU 2€002UU U MEXHUYECKUX HAVK.
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Abstract. Relevance. Soil degradation in the agrolandscapes along the Araz
River in the Nakhchivan Autonomous Republic poses significant threats to regional
agricultural sustainability and food security, directly addressing UN Sustainable
Development Goal 8 (SDG 8). Intensified anthropogenic pressures—such as
improper irrigation, overgrazing, and unmanaged land use—Iead to the annual
loss of fertile lands. Objective. This study evaluates the ecological status, chemical
characteristics, and spatial degradation dynamics of these key plain soils. Methods.
Field investigations and sampling were conducted between 2014 and 2021 across
11 representative sampling points within three primary experimental sites: Nehram
(Babek district), Khok (Kangarli district), and Boyukduz (Kangarli district).
Soil profiles were sampled at standard depths of 0-25 cm, 25-50 cm, and 50-75
cm. Standard laboratory methods were utilized to evaluate pH, humus (Tyurin
method), total nitrogen (Kjeldahl method), carbonation (Scheibler method), mobile
phosphorus (Machigin method), exchangeable potassium (Protasov method), and
water-soluble harmful salts. Sampling locations were mapped using ArcGIS 10.3.
Results and conclusions. Soils across all sites are weakly alkaline (pH 7.41-8.26),
low in topsoil organic matter (0.17—1.74%), and severely deficient in available
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phosphorus (<10 mg/kg). While topsoils are mostly non-saline, deeper subsoils
(25-75 cm) show moderate to severe salinization. Specifically, Khok exhibits
severe chloride-sulfate salinization (dry residue 2.578-2.858%), and Boyukduz
displays high carbonation (18.28-20.57%) with subsoil salt accumulation
(1.025%), highlighting strong secondary salinization risks. Preventing further
secondary salinization and land degradation requires immediate sustainable
soil management interventions. Essential recommendations include systematic
application of organic and mineral fertilizers, implementation of crop rotation,
reconstruction and cleaning of collector-drainage networks, and the transition
to water-efficient drip and sprinkler irrigation systems. These findings provide a
scientific framework for land reclamation strategies in Nakhchivan. Ultimately,
these adaptive measures are vital for restoring degraded agrolandscapes and
securing regional agricultural productivity.

Keywords: land resources, degradation, ecological assessment, Nakhchivan
AR, agrolandscapes
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AunHoTanus. Ozexminici. HaxubiBan AP Apa3 e3eHi OOWBIHIAFHI
arpomagamadTapaarsl TOMBIPAKTRIH Aerpananusichl bY Y-uerH 8-t TypakTs
JlaMy MaKcaTblHa COMKEC KeJie OTBIPHII, ayblUl IIaPYyallbUIBIFBIHBIH TYPAKTHUIBIFBI
MEH a3bIK-TYJIK Kayinci3airine Kayinm ToHAipeni. AHTponmoreHaik ¢akropiap —
JYpBIC CyapMay, HIEKTEH ThIC KaWbUIBIM JKOHE PETCi3 XKep MaijanaHny — KbUI
CalbIH KYHapJiIbl JKepIIepIIiH KOoFalyblHa oKenemi. Maxcamol. bByn 3epTTey ochbl
Ka3blK TEPPUTOPHUSUIAD TOMBIPAFBIHBIH OKOJOTHSJIBIK IKAFAaWbIH, XUMUSUIBIK
KAaCHUEeTTEPiH JKoHE Jerpaialusi AMHAMHUKAChIH Oaranaiabl. Odicmepi. Jlananbik
3eprreyiep 2014-2021 xeurmaper Hexpam (babek aymansr), Xok xoHe béroxmaios
(Kenrepnu aynansl) aiiMakrapeiaiarsl 11 Hykrege 0-25, 25-50 xone 50-75 cm
TepeHiKTe Xyprizinmi. 3eprxananblk omictepmeH pH, rymyc (Tropun omici),
xanmbl a30T (Keenbnans), kapoonarteuibik (IlleitOnep), xbpumkbIMabl Gochop
(Mauurun), anMacarsit Kanuii (IIpotacoB) skoHe cyna epuTiH Ty34ap aHbIKTaIAbL.
Yari amy nykrenepi ArcGIS 10.3 apkputel kKaptara Tycipinmi. Homuowcenepi scone
Kopuimuinovliap. Tonbipakrap anci3 currii (pH 7,41-8,26), opraHuKalbIK 3aTTap
memmepi TomeH (0,17-1,74%) sxone dochop TammbUIbIF xKoFapbl (<10 Mr/Kr).
Joraprel KabaTTap Heri3iHeH Ty3naHOaraH, Oipak TepeHipek Kabarrap (25-75
CM) OpTallla )KoHe KaTThl TY3[JaHFaH. XOKTa KaTThl XJIOPUATI-Cyab(aTThl TY3/1aHY
(kyprak xamawplk 2,578-2,858%), am bérokmy3ne JKOFapbl KapOOHATTBUIBIK
(18,28-20,57%) xoHe TepeH KabarTa Ty3IbIH kuHATYHI (1,025%) aHBIKTAIIBL,
OV KaliTanmama TY3maHy KaymiH Oinmipeni. JlerpamanussHbIH alablH aTy TYPAKTHI
Oackapy/pl Tanar eTe/i: THIHAUTKBIITAP/IbI KYHeli TYp/e eHr13Y, aybICIabl ericTi
KOJIJIaHy, KOJJIEKTOPIIBIK-IPEHAKIBIK KEIIepl Ta3anay KoHe TaMIIBUIATHII TTeH
Oypikkinn cyapyra xemy. bys HoTikenep HaxusiBaHmaFbI JKeplli MEIHOpaIysiiay
CTpaTeTrHsUIapPbIHBIH FBUIBIMHU HETi31H KaJbINTacThipanbl. Tymren kenreHae, Oy
OeifiMzeny Imapajapbl TO3FaH arpoilaHAmadTTapAsl KallblHA KENTipy >KoHE
aliMaKTBIK aybL IIAPYaIIbUIBIFB OHIMJIUTITTH KAMTAMAChI3 €TY YILIiH 6T¢ MaHBI3/IbI.

Tyiiin ce3mep: ep pecypcrapbl, [erpafamnusi, OSKOJOTHIIBIK Oarasay,
HaxubiBan 00BICH, arpoIaHIIITEHHICD
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AHHOTAUUsA. Axmyanvnocms. Jlerpaganuss To4uB B arponasHmagTax
BIoJb peku Apa3 B HaxubiBanckoil AP yrpoxaeT yCTOMYHMBOCTH CEIbCKOTO
X0341CTBa M TPOIOBOJILCTBEHHOW Oe3omacHocTH, mepekiukasicek ¢ LIYP OOH
Ne 8. AnTponorennsle (pakTopbl — HEHaJJIEeKallee OpPOLICHHE, MEPEBbINac U
OeccUCTEMHOE 3€MIIETIONB30BAHNE — BEAYT K €KETOAHOM MoTepe IIOAOPOIHBIX
3emenb. [lens. JlaHHOE HCClieZlOBaHME OIIEHMBAET 3KOJOTHYECKOE COCTOSHHUE,
XMMHYECKHE CBOMCTBA M JMHAMMKY JErpajallid II0YB JTHX PaBHUHHBIX
Tepputopuii. Memoosi. IloneBrie nccnenoBanms nmpopoamwnch B 2014-2021 rr. Ha
11 yuactkax B Hexpame (babekckuii paiion), Xoke u bérokatosze (Kenrepnunckuit
pation) Ha TIyOmHax 0-25, 25-50 m 50-75 cwm. JlaGopaTopHO oOmpeneneHb
pH, rymyc (meron Tiopuna), o0mwuii azor (Ksenpaane), kapOOHaTHOCTH
(eti6mep), momBmxHBIA hocop (Mauurun), ooMmennbld kanuii (IIpoTacoB) u
BoJiopacTBopuMbIe conu. Touku or6opa kaptupoBanbl BArcGIS 10.3. Pezynvmamut
u 6v1600b1. IlouBbl cnabomenouynsie (pH 7,41-8,26), ¢ HUBKUM CcoIepKaHUEM
opraauyeckoro BemectBa (0,17-1,74%) u octpbim nedunurom docdopa (<10
MI/Kr). BepxHue ciiou npenMyIecTBeHHO He3aCOJICHHBIE, OTHAKO MMOJII0YBEHHBIC
TOPU3OHTHI (25—75 c¢M) cpemHe- M CHIbHO3acoJIeHBI. B X0Ke BBISABICHO CHIIBHOE
XJIOpUAHO-CYynb(daTHOE 3aconeHue (cyxoi ocratok 2,578-2,858%), a B béokatoze
— BbICOKasg kapOoHaTtHOCTH (18,28-20,57%) W HaKOIUIEHHWE COJE B TOAIOYBE
(1,025%), uTo yKka3pIBaeT Ha PUCKH BTOPUYHOTO 3acoieHus. llpemoTBpaiieHue
Jerpaganuu TpeOyeT YCTOWYHMBOTO YNpaBJICHUS: CHCTEMaTHUYECKOro BHECEHUS
yaoOpeHu, BHEApPEHHs CeBOOOOpOTa, OYMUCTKU KOJUIEKTOPHO-IPEHAXHBIX
ceTell W mepexoja Ha KalelbHOE M JIOKAEBaJbHOE OpPOLICHHE. DTH Pe3yJbTaThl
(opMUPYIOT HaYyIHYIO OCHOBY [UIsl CTpaTeruil Menuopanuu 3eMens B HaxubiBane.
B xoHeuHOM cyeTe, 5TH aJanTUBHBIC MEPbl UMEIOT KU3HEHHO Ba)KHOE 3HAYCHHE
JUIs  BOCCTAHOBJICHHMS JACTPAaJUPOBAHHBIX arponaHamadroB M olecredeHus
PErHOHAIIBHON CEJIbCKOXO03HCTBEHHOM MPOYKTHUBHOCTH.

KiroueBble cjioBa: 3eMebHBIE PECYPCHI, ACTPafalus, YKOJIOTHIYecKas OllCHKa,
HaxupiBanckast 001acTh, arpojaHamragTsl

Introduction. Research on soil degradation has been conducted by
internationally renowned scholars such as N.Q. Kharin, T.G. Boychiev, Graciela
Metternicht, Jan Nyssen, Elisabeth Huber-Sannwald, and others. Their studies
have made significant contributions both at regional and global scales. T.G.
Boychiev (1982) investigated the causes of soil degradation under arid and
semi-arid climatic conditions in Bulgaria. Taking into account water erosion,
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salinization, vegetation degradation, and the reduction of organic matter in the soil,
he developed a comprehensive soil degradation map. N.Q. Kharin (1985) utilized
satellite imagery to develop a soil degradation map for Turkmenistan, identifying
vegetation degradation as the primary driver of land degradation in the region.
Elisabeth Huber-Sannwald (2007) conducted research focused on addressing
processes such as soil degradation, erosion, and salinization in arid zones. Her
work also emphasized the study of socio-ecological systems and the impacts
of land use on ecosystems. Graciela Metternicht (2008) carried out extensive
research on the detection of soil salinization using remote sensing technologies.
Her contributions have been instrumental in promoting the application of modern
technologies in land degradation management. Her studies on soil health and
productivity hold global significance. Jan Nyssen (2015) examined the impact of
soil erosion on ecosystems in African and Asian regions. His research has been
crucial for the development of scientific solutions aimed at sustainable land use
and erosion control.

Unfortunately, extreme hunger and malnutrition remain a huge barrier
to development in many countries. There are 821 million people estimated
to be chronically undernourished as of 2017, often as a direct consequence of
environmental degradation, drought and biodiversity loss (SDG 2).

Meeting the growing consumer demand of society necessitates the efficient
use of land resources (Zaliubovska et al., 2023). As a result of rapid population
growth, settlement, industrial development (Chen et al., 2022), improper
construction of irrigation systems, and overgrazing, part of the useful land is
subjected to degradation (Jingzhe et al., 2023). This leads to a decrease in the share
of land per capita and the emergence of land scarcity (Afroz, 2014). In addition
to anthropogenic factors, natural factors (Hetman, 2024) - historical-geological
periods, global warming, and freshwater scarcity - also lead to a decrease in useful
land areas (Hummatov et al., 2025).

Every year, as a result of the negative impact of natural and anthropogenic
factors, lands become unusable and are removed from production (Batista et al.,
2019). If land resources are not used efficiently (Chen et al., 2021), the future
provision of people with agricultural products will be in question.

One of the important conditions for the efficient use of lands is to study the
negative impacts on them and take timely measures (Akinyemi et al., 2021). For
this, there is a great need for a comprehensive study of the lands of the area (Ni et
al., 2023). In this regard, our research is devoted to a topical topic.

As a result of his research, S.A. Zakharov wrote the work “Lands of the
Nakhchivan ASSR”. Subsequent research was conducted with reference to this
work.

Later, at different times, A.G.Zeynalov (1988), H.A.Aliyev (1988),
R.H.Mammadov (1963), Z.R.Bayramov (1964-1968), C.H.Maharramov (1966-
1969), G.Sh.Mammadov (1988-1992), S.A.Hajiyev (1985-2006), A.G.Guliyev
(1974-2001) were engaged in soil surveys.
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In 2010, S.A. Hajiyev prepared a soil map of the Nakhchivan Autonomous
Republic on a scale of 1:150,000 using the plastic method, taking into account
the relief structure of the territory. As a recent research work and at the same
time a more concise classification, it is more appropriate to give the soil types of
the autonomous republic territory according to the division of H. Aliyev and A.
Zeynalov. According to the given classification, 5 soil types and 14 sub-types are
distinguished in the mountainous part, and 5 types and 16 sub-types in the plain
zone. A broad characteristic of the soil types within each part is given.

The Nakhchivan Autonomous Republic is an integral part of the Republic of
Azerbaijan, and its relief consists of plain and mountainous parts. The closest
point of the territory to sea level is the bed of the Araz River (Hajiyeva et al., 2024)
near the village of Kotam (600 m), and the highest point is Mount Gapijig (3904
m). The average height above sea level is 1400 m 1/3 of the territory is located at
an average height of up to 800 meters, 2/3 at an altitude of 1000-2000 m, and 20
percent is located above 2000 m.

The area along Araz River is the largest plain and is located between 600-
1200 m altitude (Seyidova, 2021, Seyidova et al. 2024) This zone is divided by
ridges and elevations into plains such as Sadarak, Sharur, Boyukduz, Nakhchivan,
Ordubad, etc.

Investigation of biotic and abiotic components based on Remote sensing is
actual in modern time (Amanova et al., 2024).

Materials and methods. There are different approaches to assessing and
mapping soil degradation. Some researchers have classified soil degradation into
degrees by evaluating its development (T.G.Boychiyev, 1982; N.G.Kharin, 1985)

T.G.Boychiyev (1982) divided the causes of soil degradation in arid and semiarid
climatic conditions in Bulgaria into two groups: The first group includes water
and wind erosion, salinization and degradation of vegetation. The second group
includes the reduction of organic matter in the soil, its hardening, compaction, and
the accumulation of substances harmful to plants and animals, and took them into
account in the preparation of degradation maps.

N.G.Kharin (1985) used satellite images to compile a soil degradation map
in Turkmenistan and divided the degradation into four classes - weak, moderate,
severe and very severe. He indicated vegetation degradation as the main reason.
He evaluated the indicators of wind and water erosion as the second factor.

The research results were evaluated using the methodology of T.G.Boychiyev
and N.G.Kharin in assessing soil degradation in agrolandscapes along the Araz
River.

The research work we conducted was carried out in 3 stages. In the first stage
of the study, the area where field work would be conducted was familiarized,
cartographic materials and routes were selected, the purpose of the study was
determined, in the second stage, field work was carried out, and in the third stage,
the results of the study were analyzed in field and laboratory conditions.

The materials of the research conducted in the area by S.A. Zakharov, A.G.
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Zeynalov, R.H. Mammadov, G.Sh. Mammadov, S.A. Hajiyev, A.G. Guliyev were
used.

Soil and plant samples taken for analysis were performed in the laboratory
“Soil and Plant Analyses™ of the Scientific Research Institute of Crop Husbandry
of the Ministry of Agriculture of the Republic of Azerbaijan in field and laboratory
conditions. Soil analyses were performed using the following methods: humus
according to [.V. Tyurin; reaction of the medium in water suspension — with a pH
meter; carbonation (CaCO,) - by the Scheibler method using a calcimeter; total
nitrogen — by the Keldahl method; mobile phosphorus (P,O,) - according to B.P.
Machigin; exchangeable potassium (K, O) - according to P.V. Protasov; dry residue
and chlorine (Cl-) - by titration with silver nitrate (AgNO,); The results were
obtained by precipitating sulfate ion (503 ) with barium sulfate reagent (BaSO,).
The results of field experiments, calculation of productivity, and accuracy of
determination were checked using mathematical and statistical methods.

The coordinates of the areas where soil samples were taken were determined
using GPS and the study area was mapped using ArcGIS 10.3 software.

Results. The object of the study is the plains along Araz River, which are most
exposed to anthropogenic impacts. That is, since the plains along Araz River are
the most exposed area of the territory to degradation and are widely distributed
in terms of the diversity of anthropogenic factors, it is planned to conduct more
detailed studies mainly on plain soils. Experimental areas have been allocated for
conducting research at the facility. The research areas we have selected are the
gray, primitive gray, gray-meadow, and swamp soils of the plain semi-desert zone
of the Nakhchivan Autonomous Republic, which are saline, swampy, and eroded,
with typical signs of degradation. These soils cover more than 36% of the total
area, most of which are gray soils.

Selected experimental areas. Experimental sites were selected in 3 different
areas that are most exposed to anthropogenic impacts in the agrolandscapes
along the Araz River. The areas where soil surveys were conducted using modern
technology were mapped (Figure 1).

The first experimental area is a 20-hectare land plot located in the northeast
of the Nakhchivan sloping plain, 6.4 km north of the shore of the “Araz water
junction”, in the territory of the Nehram municipality of the Babek region. The
experimental area is located at 39°13” north latitude and 45°48’ east longitude.
The Nakhchivan plain is surrounded by the Jahri-Duzdagh ridge from the west, the
Araz River from the southwest, the Nehram-Araz elevation from the southeast, and
the foothills of the Sirab, Nahajir, and Khachaparag mountains from the northeast,
forming the largest part of the Araz plains (Isgandarova, 2022; Isgandarova et al.,
2025). The plain is composed of calcareous sandstones, calcareous, sandstone and
silty clays, and marls from the Jurassic and Cretaceous periods.
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Figure 1. Map of research areas in the plains along Araz River of the Nakhchivan Autonomous
Republic.

The base of the Nakhchivan depression is composed of thick saline sedimentary
layers of the Miocene and Oligocene, and the surface is covered with alluvial-
prolluvial sediments of the Quaternary period. The annual number of sunny
hours here is 2500-2800 hours, and the amount of solar radiation is 145-150 kcal/
cm?. The average annual temperature varies between 12-14 degrees, the average
annual precipitation is 250 mm, and the possible evaporation is 1200-1400 mm.
The groundwater level varies from 10 m to 1 m starting from the foothill plains
towards the Araz River. The highest salinity is in the southeastern and southwestern
parts of the plain. Light chestnut, gray-brown, light gray, meadow-gray soils are
widespread in the study area, where the summer is dry and semi-desert and dry
steppe climate type prevails. Ephemeral plants have developed in the semi-desert
landscape under dry climatic conditions.

The second experimental site is a 10-hectare plot of land located between
39°30’ north latitude and 45°20° east longitude in the southeast of the Boyukduz
sloping plain in the territory of the Khok municipality of the Kangarli district.

The third experimental site was selected on a 5-hectare plot located between
39°24’ north latitude and 45°21° east longitude in the south of the Boyukduz
sloping plain in the territory of the Boyukduz municipality of the Kangarli district,
2.5 km north of the “Araz water junction”.

The second and third experimental areas are on the Boyukduz inclined plain.
The experimental area is located at an absolute altitude of 860 meters. The
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Boyukduz plain is bordered by the low hills of the Duzdag ridge to the east, the
Kangarli ridge to the west, the Siist inclined plain with an absolute altitude of 900
meters to the north, and the Araz River to the south. It extends from north to south
for 19-20 km, and its average width is 10 km. Alluvial-proluvial deposits of the
upper part of the Quaternary period: siltstone, sand, clay, siltstone, sand; alluvial
deposits of the middle part: shale, gravel, pebble, sand; gypsum-salt sandstones
of the Middle Miocene: siltstone, clay and conglomerates are widespread in the
Boyukduz plain.

The Boyukduz Plain, where the experimental area is located, is located on a
poorly dissected foothill sloping plain formed by a thick alluvial-proluvial cover
of the Upper Pleistocene, on deformed sedimentary rocks of the Pliocene and
Pleistocene. The annual number of sunny hours in the Boyukduz Plain, located
in a semi-desert dry-steppe climate type, is 2500-2800 hours, and the amount of
total solar radiation is 145-150 kcal/cm?. The amount of atmospheric precipitation
is less than 250 mm. It is the driest area of the autonomous republic. Possible
evaporation is approximately 3 times more than atmospheric precipitation. Gray,
light gray, medium humus gray in the west of the plain, stony-gravelly gray in
the eastern part, saline gray in the areas near the Araz River, saline, gray-meadow
and sandy soils are widespread in the Boyukduz Plain. Here, in the areas near the
Araz, sedge, reed, sedge, saltwort, and wormwood are widespread, and cereals
are widespread in the transition zone to the Siist slope plain. The semi-desert
landscape dominates the plain, and a desert landscape with glades is also found.

As aresult of stationary observations conducted in all three experimental areas
during 2014-2021, the soil type, plants planted in the observation objects during
the study period and their productivity, irrigation method, source of irrigation water
supplied to the area, soil care, and the current status of collector-drainage networks
in the area were studied. During field studies, the exact geographical coordinates
of the places where soil samples were taken from the experimental areas were
determined. Soil samples were taken from different depths in characteristic areas
located 100 meters apart in each study area. Agrochemical analysis of the soil
samples taken was carried out in order to assess the current reclamation status of
the study area.

Characteristic features of the soils of the study area. In order to characterize
the soils of the study area, soil samples were taken from a total of 11 characteristic
points in the anciently irrigated gray soils of Nehram municipality in the northeast
of the Nakhchivan plain, gray soils of Khok municipality in the southeast of the
Boyukduz plain, and saline gray soils in the south of the Boyukduz plain, 2 km
north of the “Araz water junction”, and the results were analyzed.

The main components and water content analysis indicators of soil samples
taken from the Nehram municipality of the Nakhchivan inclined plain, which we
chose as the first research object, are given in the table below (Table 2).
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Based on total humus content, the area is classified into two distinct groups:
in samples N, N_, N, and N, the topsoil layer (0-25 cm) contains 1.22-1.44%
humus (low quality), whereas sample N3 exhibits a higher average of 1.74%
(moderate quality). Humus levels exhibit a typical decrease along the soil profile
with increasing depth (25-50 cm and 50-75 cm).

Mobile phosphorus (P,0.) availability in the 0-25 cm layer ranges from 5.5 to
8.3 mg/kg, indicating a severe phosphorus deficiency (< 10 mg/kg). Conversely,
exchangeable potassium (K,O) supply varies by location: moderate in N, (249
mg/kg), good in N, (374 mg/kg), high in N, (422 mg/kg), and very high in N.-N,
(550-596 mg/kg).

Toxic salt content in the upper horizon (0-25 cm) fluctuates between 0.210%
and 0.642%; since sulfate salts predominate, this layer remains non-saline across
all sites. Samples N and N, show no salinization throughout the entire profile (0-75
cm). However, in samples N_-N,, harmful salt concentrations increase to 1.048—
1.397% at depths of 25-50 cm and 50—75 cm, characterizing these subsoil layers
as moderately saline with sulfate-type salinization. Overall, the soils represented
by samples N —N, are fully suitable for cereal crop cultivation (Table 3).

In the studied soil samples (X ,—X,), the pH ranges from 7.41 to 8.26 across
depths and sampling sites, indicating slightly alkaline conditions. Based on
calcium carbonate (CaCQj;) content, the soils are categorized into three groups:
weakly carbonated in X, (3.91-4.43%), moderately carbonated in one group
(13.40-14.83%), and highly carbonated in another (16.43-23.43%).

The total humus content in the topsoil (0-25 cm) varies between 0.17% and
1.46%, classifying the area into two fertility groups. Samples X, and X, exhibit
low soil quality with 1.19-1.46% humus, whereas X, (0.17%) and X, (0.70%)
are of very poor quality. The virtually absent humus content in X reflects severe
degradation associated with high salinity.

Mobile phosphorus (P,05) availability across all sites (025 cm) is critically
low, ranging from 4.7 to 6.6 mg/kg (<= 10 mg/kg). Conversely, exchangeable
potassium (K,0) supply splits into two distinct levels: low in X, (187 mg/kg) and
very high in X X, (502-613 mg/kg).

The research sites exhibit sharp contrasts in salinization levels. Profile X, is
strongly saline throughout, with toxic salts (dry residue) ranging between 2.578%
and 2.858% (chloride-sulfate type). In contrast, the topsoil (0-25 cm) of X -X,
remains non-saline (0.210-0.339%). Entire profile of X, (075 c¢m) shows no
salinization (0.212-0.2749%), whereas X, experiences severe chloride-sulfate
salinization in the subsoil layers (25-50 and 50-75 cm), reaching 1.441-1.482%.

The results of laboratory analysis of soil samples taken from the third research
object are given in Table 4.

Across depths and sampling locations, the soil pH in samples B1-B2 ranges
from 7.67 to 7.81, indicating a weakly alkaline medium. The average calcium
carbonate (CaCO,) content varies between 18.28% and 20.57%, classifying the
area as highly carbonated.
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The soils exhibit very low overall fertility and quality: the topsoil (0-25 cm)
total humus content is only 0.65-0.75% (= 1.0%) and decreases progressively
with depth. Similarly, total nitrogen in the upper layer is critically low at 0.050—
0.062%.

Nutrient analysis reveals severe mobile phosphorus (P,0;) deficiency in the
0-25 cm horizon (7.6-9.6 mg/kg). Conversely, the exchangeable potassium (K,0)
supply in the topsoil is very high, ranging from 521 to 529 mg/kg.

Regarding salinity, most profile layers (0-25 cm, 25-50 cm, and 50-75 cm,
excluding B1 at 50-75 cm) remain non-saline, with dry residue (toxic salts)
varying between 0.125% and 0.249%. However, the subsoil layer (50—75 cm) of
sample B1 exhibits moderate sulfate-type salinization, with total harmful salts
averaging 1.025% (1.022-1.027%).
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Conclusion. In general, it is clear from the analysis of the results of the
analysis that the upper layers of the soil (0-25 cm) in the Nehram experimental-
observation site are poorly supplied with nutrients, and salinization is moderate
in the lower layers (25-75 cm). In order to increase the productivity of the soil
in this research object, it is necessary to use organic and mineral fertilizers and
apply a crop rotation system. In order to prevent re-salination in the research area,
the collector-drainage network should be reconstructed, the filled irrigation canals
should be cleaned, and the irrigation regime should be strictly observed. As a
result of the analysis conducted in the Khok experimental area, it was found that
these soils are poorly supplied with nutrients and the amount of harmful salts
is increasing towards the lower layers (25-75 cm). In this experimental area, it
is possible to prevent re-salination by using organic and mineral fertilizers to
restore soil fertility, and by applying an excess irrigation rate (25-30%) to direct
harmful salts to the lower layers. At the same time, it is more appropriate to use
drip irrigation and sprinkling methods for irrigation here.

The results obtained from the Boyukduz experimental site showed that these
soils are very poorly supplied with humus and nutrients, and the area has been
subjected to moderate salinization, with a high content of harmful salts at a depth
of 50-75 cm of the soil. The increase in the content of harmful salts in the lower
layers of the soil creates the basis for repeated salinization in these areas in the
future. In order to prevent possible repeated salinization in the experimental site,
it is necessary to restore the collector-drainage networks that have been filled or
broken due to neglect, strictly follow the irrigation norms, and apply the spraying
method.

The results of soil analysis conducted at all three experimental sites are a
valuable source for future research.
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