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UROYIN ISEMiYA XOSTOLIYININ INKIiSAFININ RiSK AMILLORI

Xiilaso

Magqalads lirayin igemiya xastoliyinin inkisafinin risk amillorin epidemiologiyasina dair qisa
molumatlar verilmis, son illor bu xastaliklorin dyronilmasi lizro oldo edilon ugurlar va tocriibado risk
amillorin askar edilmosi paylasilmigdir. Uroyin isemiya xostoliyi (UIX) daxili xostoliklor
klinikasinda baslica problem sayilir vo XXI asrin epidemiyasi kimi xarakterizo olunur. Miixtslif yas
gruplarinda insanlarmn {iroyin isemiya xostaliklori ilo xostalonmasinin tezliyinin getdikco artmasi, is
gabiliyyatinin itirilmasinin yiiksok pay1, homg¢inin onun letalliginin aparici sobablorindon biri olmasi
buna zomin yaradir. ©halinin iirok-damar xastoaliklori, o ciimlodon stenokardiya vo miokard infarkti
ilo xastolonmonin ¢oxillik dinamikasinin tohlili onlarin saymin artmasina dogru ciizi meyllik askar
etmisdir. Ohalinin lirok-damar xastaliklorinin insidentliyi nozors ¢arpan regional forqlors malikdir
ki, bu da goxsayli amillorlo baghdir. indi artiq enonovi olaraq risk amillori adlandirilan tam bir sira
amillor kifayot qodor molumdur ki, onlar hagigoton UIX-don xostolonma vo 6liim riskini artirirlar.

Acar sozlor: epidemiologiya, profilaktika, iirayin isemiya xastoliyi, geyri-yoluxucu xastaliklar,
diagnostika, risk amillori, epidemioloji aspektlor
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Risk factors for the development of ischemic heart disease

Abstract

In the article, brief information on the epidemiology of risk factors for the development of
ischemic heart disease was given, the successes achieved in the study of these diseases in recent
years and the detection of risk factors in practice were shared. Ischemic heart disease (IHD) is
considered a major problem in the internal medicine clinic and is characterized as an epidemic of
the 21st century. This is due to the increasing frequency of people suffering from ischemic heart
diseases in different age groups, a high share of the loss of working capacity, as well as the fact that
it is one of the leading causes of its lethality. The analysis of the long-term dynamics of the
incidence of cardiovascular diseases, including angina pectoris and myocardial infarction, revealed
a slight tendency towards an increase in their number. The incidence of cardiovascular disease in
the population has marked regional differences, which are related to numerous factors. A whole
range of factors, traditionally called risk factors, is now sufficiently well known to actually increase
the risk of morbidity and mortality from [HD.

Keywords: epidemiology, prevention, ischemic heart disease, non-infectious diseases,
diagnostics, risk factors, epidemiological aspects

Giris

Miiasir dovrdo {iroyin isemik xostoliyi (UIX) biitiin diinya 6lkolorindo sarbast xostolik kimi
nozordon kegcirilir, onun yaranmasinin osasinda miokardin zodolonmoesi durur ki, bu da
aterosklerozla olagodar olaraq onun qan tochizatinin natamam olmasi vo adoton onun fonunda
meydana ¢ixan tromboz vo ya iiroyin tac arrteriyalarinin (koronar) spazmi ilo sortlonmis vo
«Xostoliklorin, travmalarin 6liimiin sobablorinin Beynolxalq statistik tosnifatina» daxil edilmiglor
(Agayev, 2022: 85). Urayin isemik xastoliyino asagidaki formalar daxildir:

e qan dovraninm birincili dayanmast;

e stenokardiya;

e miokard infarkti;

e {irok catismazligi;

e aritmiyalar.

Osas diqgot miokard infarktina - {iroyin isemik xostoliyinin on agir vo genis yayilmis koskin
formasina yonoldilmisdir. Kaskin miokard infarkti dedikds, koronar arteriyanin qofloti okklyuziyasi
ilo toradilon vo miokardin nekrozuna gotirib ¢ixaran patoloji voziyyat basa diisiiliir. Epidemioloji
todqgiqatlarin molumatlarinin sayssindo miiasir dovrdo Avropa kardiologlari comiyyatinin Birlogmis
komitasi vo Amerika kardiologlar1 komitasi torafindon miokard infarkti hadisasinin standart toyini
islonib hazirlanmigdir (Agayev, 2022: 684).

Urayin isemiya xostoliyi (UIX) daxili xastoliklor klinikasinda baslica problem sayilir vo XXI
osrin epidemiyast kimi xarakterizo olunur. Miixtalif yas qruplarinda insanlarin iiroyin isemiya
xostoliklori ilo xostolonmasinin tezliyinin getdikco artmasi, is qabiliyyatinin itirilmoasinin yiiksok
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pay1, homg¢inin onun letalliginin aparici sabablorindan biri olmasi buna zomin yaradir. Xastoliklorin
Beynolxalq tesnifatinin sonuncu baxisinda iirok-damar patologiyasi qan dovrani sistemi
xoastaliklorinin torkibinda gqeydo alinmisdir (Rezende, 2019: 1005).

Holo XX yiizilliyin sonunda UIX diinyanimn oksor 6lkalorinds shalinin omok qgabiliyyatli hissosi
arasinda yiiksok xastolonma, 0liim, amok qabiliyyatinin daimi vo miivaqqati itirilmoasi ilo alagodar
koskin xarakter almigdir ki, bu da miiasir comiyyato boyiik iqtisadi ziyan vurur (Fryar, 2012: 6).
Yeni yiizillikdo UIX-yo géro voziyyot daha da agirlasmaqdadir. Bunun noticasi olaraq, UST belo bir
noticoyos goldi ki, ohali arasmnda UlX-nin yayilmasi bosoriyyato ¢ox bdyiik iqtisadi ziyan vuran
epidemiya xarakteri almisdir vo dlkolorin hokiimotlorine UIX-nin va onun osas risk amillerinin
yayilma sobablorini diiriist agkara ¢ixarmaq {ligiin genis miqyash epidemioloji todqiqatlarin toskil
edilmasi va regional xiisusiyyatlor nazors alinmagqla, bu xastaliyin ¢oxamilli profilaktikasinin hoyata
kegirilmosi cagirist ilo miiraciot etdi. UST-nin himayesi altinda diinyanin on gorkomli
miitoxossislori torafindon  MONIKA adi altinda birlosdirilmis prospektiv-epidemioloji elmi
todqiqatlar proqramlar1 iglonib hazirland1 (WHO, 2019: 8).

Ohalinin lirok-damar xostoliklori, o climlodon stenokardiya vo miokard infarkti ilo
xostalonmonin ¢oxillik dinamikasinin tohlili onlarin saymin artmasma dogru ciizi meyllik askar
etmisdir. Ohalinin lirok-damar xastaliklorinin insidentliyi nazers ¢arpan regional forqlora malikdir
ki, bu da ¢oxsayli amillorlo baghdir. Urok-damar xostoliklorinin insidentliyinin vo &liimiin tohlili
xoastoliklorin bu qrupunun ohalinin yas strukturundan asili olmasini gostorir (Kundapur, 2022: 4).

UST-iin himayasi altinda halo kegon asrin 60-c1 illorindo diinyanin miixtolif 6lkolorindo {irok-
damar patologiyasinin inkisafinin risk amillorinin agkar edilmosi {izro bir sira epidemioloji
todqiqatlar aparilmigdir (Khalequzzaman, 2017: 9). Noticodo 2 qrup amillor askar edilmisdir.
Birinci qrupa sosial xarakterli amillor daxildir — bu qrupda 6z névbasinds sorti olaraq «onanavi»
(vo ya klassik) adlandirilan risk amillori ayird edilir. Onlarin arasinda birinci yeri siqaret ¢okmo
tutur vo UlX-nin, periferik arteriyalarin aterosklerozunun ve beyin insultunun modifikasiya olunan
risk amillarindon on mithiimii sayilir.

Miisyyaon edilmisdir ki, siqaret ¢okmao ilirok-damar xastaliklorinin inkisaf riskini 3 dofs artirir.
Prospektiv miisahidolorin molumatlar1 gostormisdir ki, 40-59 yasda olan kisilords siqaret cokmonin
atributiv riski UIX-don &liim iiciin 41%, miokard infarktindan 6liim iigiin 21% toskil edir. 30-39
yasli qadinlar arasinda siqaret ¢okmonin asagi soviyyods yayilmasi sayosindo iirok-damar
xastoliklorindon &liim iigiin bu zororli vordisin atributiv riski kisiloro nisboton asagidir vo UIX
ticlin 7%, miokard infarkti iiclin 10% toskil edir. Siqaret ¢okonlorin orqanizmindo bas veron
doyisikliklor miixtalif olub, metabolik vo hormonal proseslori ohato edir. Siqaret ¢cokmao arterial
hipertoniyanin vo damar zodolonmolorinin digor amillorinin garsiliqh tesirini artirir (Agaba, 2019:
5).

UlX-nin birincili profilaktikas1 gismindo siqaret ¢okmonin dayandirilmasinin effektivliyinin
qiymotlondirilmesi lizro aparilan 3 randominizo olunmus todqiqatlarda siqareti ¢okmoyi atan
soxslorda olverigsiz sonlugun tezliyi 7-47%-o qodor azalir (Adam, 2016: 394). Demaoli, siibutedici
tobabotin molumatlari tirok-damar xastoliklorinin inkisafinin geyri-dorman profilaktikasi qismindo
sigaretdon tam imtinanin istifado edilmosina imkan verir.

Tasir doracasine gors 2-ci risk amili - somorasiz xarakterli qidalanmadir. Qeyd edilir ki, xorok
duzunun haddon artiq qgobulu vo rasionda torovazlorin azaldilmasi arterial hipertoniyanin
formalagsmasina komok edir, orqanizmo yiiksok miqdarda qobul edilon doymus yag tursular iso
doymamis yag tursularinin kifayot miqdarda islodilmomaosi zamani ganda xolesterinin yiiksalmasini
sortlondirir (Haque, 2016: 138). Bundan basqa, bir sira todqigatgilart piylonmonin doracasi vo
tirok-damar xostoliklorindon xostolonmo vo Oliimiin artmasi arasinda six olagonin olmasint geyd
edirlor (Gbadamosi, 2020: 8). Piylonmo va ilirok-damar xastoliklori arasinda olaqs 6z aralarinda bir
sira amillorin (ateroskleroz, arterial hipertoniya, lipid, karbohidrat metabolizminin pozulmasi, iirok-
damar sistemindo miixtolif anatomik vo funksional konaragixmalar vo hemodinamikanin
doyisilmosi ilo borabor iiroyin qosulmasi, artiq bodon c¢okisi) birgo tosadiif etmosindon asilidir
(Budreviciute, 2020: 10).
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Urok-damar patologiyasinin meydana ¢ixmasi ii¢iin miihiim risk amili asag1 fiziki aktivlik
hesab edilir. Miioayyon edilmisdir ki, saglam soxslords va iiroyin koronar xastaliyi olan xastolordo
miilayim intensivlikli dinamik fiziki islor lipidlorin dasinmasi sistemindo bozi dayisikliklora:
lipoproteidlorin soviyyasinin azalmasina gotirib ¢ixarir. Qeyd etmok vacibdir ki, hamiya molum
olan (ononovi) risk amillori miiasir dovrdo daha «badxassoli xarakter» dastyirlar. Ononovi amillorin
soviyyasinin miilayim artmasi gqlobal (yekun) riskin xeyli artmasina sorait yaradir (Agayev, 2022:
88). Psixoemosional gorginlik UlX-nin vo aterosklerozun inkisafinin miihiim amillorinden biri
hesab edilir. Boazi peso sahiblorindo gonc yaslarda aterosklerozun siiratlo inkisaf etmosi mohz bu
amills baghdir.

Monfi emosional tosirin UIX ilo qarsiligli olagosi he¢ do homiso bilavasito stress ddvriindo
askar edilmir, ondan bir miiddot (hatta xeyli) ke¢cdikdon sonra tozahiir eds bilor. Emosional stress
fordidir, ohali {i¢lin iimumi streslo (miihariba, tobii folakotlor) miiqayisado mohdud yodniimliidiir,
UlX-nin risk amili kimi nozardon kegirilo bilor. Lakin malum deyildir ki, bu tosir bilavasita, yoxsa
digor risk amillori vasitasilo - dolay1 tosir gostorir (Agayev, 2022: 92).

Son illerin prospektiv tadqiqatlarinin melumatlari onu siibut edir ki, depressiya da hamginin
iirayin isemik xostoliyinin (UIX) miistoqil risk amili hesab edilir vo iimumi gobul edilmis bir cox
risk amillori, masoalon, dislipidemiya, arterial hipertoniya vo siqaret ¢okmo ilo birlikde todqiq
edilmolidir. Xostaliyin prognozuna depressiyanin monfi tosirini siibutedici tobabatin molumatlari da
tosdiq edir: miokard infarktini kegirmis vo depressiyadan oziyyat ¢okon xostolorde 6liimiin soviyyosi
miokard infarktini kegirmis vo depressiya olamotlori olmayan xostolorlo miigayisodo 3-6 dofo
yuksokdir (Agayev, 2022: 95).

Natica

Indi artiq ononovi olaraq risk amillori adlandirilan tam bir sira amillor kifayat qoder molumdur
ki, onlar hoaqigoton UIX-don xostolonmo vo 6liim riskini artirirlar. Basqa sdzlo, UIX ilo olagodar
vaxtindan qabaq xostolonmo vo Olimiin bas vermosinin qismon do olsa, elmi cohotdon
osaslandirilmig izahi var. Problem ondan ibaratdir ki, indiys qodor aparilan tadqiqatlarin oksariyyati
kifayost qodor fragmentardir. Ona goro do, artiq mdvcud olan tocrilbbo nozors alinmaqgla
genislondirilmasi lazim golon, lakin mohz bu regionun xiisusiyyatlorini aks etdiron konkret elmi
faktlara istinad edon regional proqramlarin tortibina miithiim ohomiyyat verilir. Bu sobabdon,
ohalinin 6z saglamligma olan miinasibotinin vo saglamlasdirict va profilaktik todbirlorin
aparilmasinda foal istirak etmoys hazir olmalarinin qiymotlondirilmasindon ibarot olan ilkin
voziyyatin Oyronilmasi, saglamligin vo patoloji vaziyyastlorin indikatorlarinin ilkin saviyyasinin,
patologiyalarin bas vermasi ilo alaqesi baximindan ayri-ayriligda vo com soklindos risk amillorinin
miixtalif soviyyesinin molumatlarinin vo onlarin ssasinda bu patologiyalarin prognozlasdirilmasi
imkanlarinin dyronilmasi, gozlonilon effektivlik, o ciimlodon iqtisadi effektivlik nozors alinmaqla
populyasiya saviyyasindo bu amillora tasir etmoyin yollar1 vo imkanlarinin 6yronilmasi zoruridir.
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DOMIR MUBADILOSININ POZULMASI QARACIYOR SIRROZUNUN
YARANMA SOBOBLORINDON BIRI KiMi

Xiilasa

Qaraciyoar sirrozu saglam qaraciyar toxumasmin todricon funksiyasinin pozulmasi ilo xarakterizo
olunan xroniki qaraciyor xostaliyidir. Bir ne¢o amil garaciyer sirrozunun inkisafina sabob olsa da,
domir miibadilesinin pozulmasi todircon daha ¢ox xastoliyin agirlagsmasina gotirib ¢ixaran on vacib
sobab kimi taninir.

Domir orqanizmdo miixtalif fizioloji proseslori, o climlodon oksigenin dasinmasini, enerji
istehsalin1 vo hiiceyra metabolizmini hoyata kegiron vacib mikroelementdondir. Bununla belo,
qaraciyordo hoddindon artiq domirin yigilmas: oksidlosdirici streso, iltthaba vo toxumalarin
zadoalonmasine vo naticads sirroza gotirib ¢ixara bilor. Bu moaqalado garaciyar sirrozunun yaranma
sabablorindon biri kimi pozulmus domir miibadilosinin rolu, slagoli mexanizmlar, risk faktorlar1 vo
potensial terapevtik miidaxilolor arasdirilacaq.

Acgar sozlar: sirroz, domir, garaciyar, xroniki, orqganizm

Aytaj Shukurlu

Azerbaijan Medical University
master student
sukurluaytac987@gmail.com
Tahira Asgarova

Azerbaijan Medical University
doctor of biological sciences
sukurluaytac987@gmail.com

Disorder of iron metabolism as one of the causes of liver cirrhosis

Abstract

Cirrhosis of the liver is a chronic liver disease characterized by the gradual deterioration of the
function of healthy liver tissue. Although several factors contribute to the development of liver
cirrhosis, iron metabolism disorders are gradually becoming more and more recognized as the most
important cause of disease progression.

Iron is an important trace element that performs various physiological processes in the body,
including oxygen transport, energy production and cell metabolism. However, excessive iron
accumulation in the liver can lead to oxidative stress, inflammation, and tissue damage, ultimately
leading to cirrhosis. This article will examine the role of impaired iron metabolism as a cause of
liver cirrhosis, the associated mechanisms, risk factors, and potential therapeutic interventions.

Keywords: cirrhosis, iron, liver, chronic, organism
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Giris

Domir miibadilesinin pozulmasi ilo garaciyor sirrozu arasindaki olagoni anlamaq iigiin ilk
novbodo organizmdo domir miibadilosini vo homeostazi aragdirmaq lazimdir (Barutguoglu,
Bozdemir, Baflol, 2007:5). Domir ilk ndvbado gida monbalarindon alinir, udulmasi onikibarmaq
bagirsaqda bas verir. Uduldugdan sonra domir, domiri hodof toxumalara vo hiiceyralors ¢atdiran bir
qlikoprotein ils transferring birlogorak qan dovranma kecir (Corradini, Ferrara, Pollicino, 2007:3).

Qaraciyor domir miibadilasinde morkazi rol oynayir. Hoddindon artiq domiriferritin soklindo
toplanir vo lazim olduqda ondan istifado edilir. Bundan olavo, gqaraciyor enterositlorin,
makrofaqlarin vo hepatositlorin sothindo olan ferroportin ziilal vasitosilo hepcidini sintez edorok
domirin udulmasimi toenzimlayir. Hepcidinin saviyyasi yliksok olduqda, ferroportin pargalanir, domir
ixracin1 azaldir vo qaraciyordo domir soviyyasini artirir. ©ksino, hepcidinin asagi soviyyosi
hepatositlordo domirin miqdarinin artmasina vo bagirsaqgda domirin udulmasiin siiratlonmasine
sobob olur (Jurczyk, Wawrzynowicz-Syczewska, Boron-Kaczmarska, Sych, 2001:2).

Hom domir ¢atigmazliginin, hom do domirin haddindon artiq ytliklonmasinin qarsisini almaq
tigiin domir homeostazi ciddi sokildo idars olunmalidir (Anderson, 2013:8). Bu tonzimlomo badonin
osas funksiyalarini yerina yetirmok tigiin kifayot qodor domir ehtiyatina malik olmasini tomin edir,
eyni zamanda artiq domir yigilmasinin toksik tosirlorinin garsisini alir (Datz, Felder, Niederseer,
Aigner 2013:3).

Qaraciyor sirozunda domir miibadilosinin tonzimlonmosi pozula bilor ki, bu da qaraciyordo
domir yiiklonmosina sabob olur. Hoddindon artiq domir yiikii dedikds qaraciyorin toxumalarinda
domirin hoaddindon artiq yigilmasi nozords tutulur. Bu voziyyst tez-tez xroniki qaraciyor
pozulmalarinda, o ciimlodon alkoqollu qaraciyer, alkoqolsuz yagli qaraciyoar vo viral hepatit olan
xostolordo miisahido olunur [Bataller, Cabezas, Aller, Abad, 2019:7].

Hoddindon artiq spirtden istifado edilmasi garaciyor sirozunun timumi soboblorindon biridir.
Alkoqgoldan asili qaraciyor xastoliyindo (AQX) qaraciyorin zodolonmosi bagirsaqgdan domirin
udulmasmin artmasma va alkoqolun hepatositlora toksik tosiri sobabindon garaciyordon domirin
xaric edilmasi prosesinin pozulmasina sobab ola bilor. Biitiin bu faktorlar qaraciyordo domirin
yigilmasi ilo naticalonir, qaraciyarin zadslonmosini siddotlondirir vo fibrozu inkisaf etdirir (Kim,
Ejaz, Tayal, 2014:5).

Sakil 1. Sirroz olan xastonin garaciyarindaki doyisikliklori

Alkoqolsuz yagli garaciyor xastoliyi (AYQX) piylonma, insulin miigavimoti vo metabolik
sindromla olagoali olan genis yayilmis qaraciyor xostoliyidir. Todqiqatlar gostordi ki, AYQX olan
insanlarda tez-tez qaraciyordo domir soviyyosinin artmasina sobob olur ki, bu da qaraciyor
fibrozunun inkisafina tokan vers bilor. AYQX-do domirin yigilmasinin osas mexanizmlori
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miirokkabdir vo bunu ham domirin udulmasinin artmasi, hom do domirin ixracinin pozulmasi ilo
olagolondirmoak olar (Liu, Meyer, Xu, 2013:23).

Xroniki viral hepatit, xiisusilo hepatit C vo hepatit B do qaraciyar sirrozuna sabab ola bilar.
Hepatit viruslari mixtolif mexanizmlor vasitosilo domir miibadilosini, o ciimlodon domiri
tonzimloyon ziilallarla birbasa qarsiligli alagoni vo xroniki iltihabin induksiyasini poza bilor
(Bayram, Tiirkay, 2010:6).

Boadonds hoddindon artiq miqdarda domir yigilmas: miixtalif orqan vo sistemlorin
zadolonmasine vo bununla bagli olaraq xostaliklorin yaranmasma sobob olur. Bunlardan biri do
Hemaxromatoz xastoliyidir. Hemaxromatoz termini biitiin domir y1gilmas1 xastoliklorini ohato edir.
Hemaxromatozun birincili (irsi) vo ikincili tiplori aid edilir (Tilziin, Yakut, 2009:1). Domir
yigilmas1 xastoliklorinin bazilorinds xastaliyin altinda yatan ikinci deracali pozulma yoxdur va
bunlara birincili hemaxromatoz deyilir. Birincili hemaxtromatoz bagirsaqdan domirin sorulmasinin
artdig1 vo hor hansi bir ikinci xostolik tapilmayan formasidir (Valenti, Fracanzani, Dongiovanni,
2014:2). Ikincili hemaxromatoz, xiisusils tosirsiz eritropoez kimi bir hematoloji xostolik sobabi ilo
qan kogiiriilmasi naticesinda goriilon formadir. Hemaxromatoz geni (HFE) 6-c1 xromosomda, HLA-
A lokusunda yerlosir. Irsi Hemaxromatoz adeton HFE genindo C282Y vo/ve ya H63D mutasiyasi
ilo xarakterizo olunur. Comiyyotdo Herediter Hemaxromatoz (HH) olan xostslorin 69-100%-do
C282Y homoziqotlugu askar edilir. HFE geninin funksiyasi plazma membraninda yerloson
Transferrin reseptoru (Tfr) ilo qarsiliglt alagods olaraq Tfr-nin transferrine yaxinligini azaltmaqdir.
HFE mutant geni (C282Y) -2 mikroglobulinls baglana bilmoz. HFE-B-2 mikroglobulin kompleksi
hiiceyro membraninda Tfr ilo qarsiliqli slagods ola bilmoz vo onun transferrine olan yaxinligim
azalda bilmoz, noticodo bu da onikibarmaq bagirsagdan vo yuxari nazik bagirsagdan domirin
hoddon artiq sorulmasina sabab olur. ©On ¢ox yayillmis forma HFE geni ilo olaqoli HH olsa da,
miloyyon edilmis yeni mutasiyalarla xostoliyin digor alt qruplar1 da askar edilmisdir. Domir
yliklonmosinin digor irsi formalar1 geyri-HFE ilo olagali HH adlanir. Genetik domirin haddinden
artiq yigilmasi xostoliklorinin tosnifatinda, tip 1 HFE gen mutasiyasi ilo miisayiot olunan klassik
HH-n1 toyin edir. Tip 2 yetkinlik yasina ¢atmayan hemoxromatoz adlanan iki genetik mutasiyani
ohato edir vo erkon yasda domirin daha artiq yigilmasi ilo xarakterizo olunur. Tip 2A hemojuvelin
(HJV) mutasiyasini yaradan tip oldugu halda, Tip 2A HAMP gen mutasiyasinin miisahido olundugu
hepcidin funksiyasinin ciddi sokilds itirildiyi tipdir. Tip 3, yetkinlik dovriinds transferrin reseptor-2
TfR2 mutasiyast sobabiylo meydana golon vo klassik HFE gen mutasiyasinin klinik
xiisusiyyatlorine banzar bir xastolik noviidiir. Tip 4, ferroportin mutasiyasindan yaranan haddindon
artiq domir yiikii xostoliyidir. irsi hemaxromatozun bir ¢ox névlorindo hepcidin istehsalinin
catigmazligl vo ya onun reseptoruna baglana bilmomosi diqqgoati ¢okir. Bu, hepcidin irsi domir
yigilmasi xostoliklorindo vo domirin tonzimlonmosindo iimumi bir ndqte oldugunu vurgulayir
(Tiiziin, Yakut, 2009:6).

Domir metabolizmasini pozan vo garaciyar sirrozunun yaranma ehtimalini artiran bir ne¢a risk
faktoru var. Bunlar agagidakilardir:

1. Genetik faktorlar: Irsi hemaxromatoz kimi bozi genetik mutasiyalar qaraciyoerdo domirin
yigilmasina sobob ola bilor. Irsi hemaxromatoz, hepcidin tonzimlonmosini pozan vo domirin
hoddindon artiq yiiklonmasino sabob olan HFE kimi genlorde mutasiyalarla xarakterizo olunan
autosom resessiv xastolikdir.

2. Alkoqol istifadasi: Xroniki spirt istifadosi domirin udulmasimi giiclondirorok qaraciyordon
domir ixracim1 pozur. Alkoqoldan ¢ox istifado edon soxslordo alkoqollu qaraciyor xostaliyinin vo
sirrozun yaranma riski artir.

3. Metabolik pozgunluqlar: Piylonmo, insulin miiqavimoti vo metabolik sindrom kimi
voziyyatlor alkaqolsuz yagl qaraciyor xastaliyi vo qaraciysrds domir yiiklonmasi ilo slagolondirilir.
Bu metabolik pozgunluqlar vo domir miibadilasi arasindaki qarsiliqli olags qaraciyaer xostaliyinin
inkisafina sobab ola bilor.
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4. Xroniki Viral Hepatit: Viral hepatit, xiisuson do hepatit B vo C, miixtolif mexanizmlor
vasitasilo domir miibadilesini poza bilor. Bu hepatit ndvlori xroniki viral infeksiyalar: olan soxslori
qaraciyardo domir yiiklonmasina vo sirroza qarsi daha hassas edir (Ramm, Ruddell, 2005:14).
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MANED

Sakil 3. Qaraciyar sirrozunun patogenizi

Qaraciyar sirrozu kontekstinds haddindon artiq domir yiiklonmasinin diaqnozu klinik,
laboratoriya vo goriintiilomo naticolorinin qiymotlondirmasini vo tohlil edilmasini tolob edir
(Mekhtiev,2014:4). Sirrozlu xostolords domirin voziyyatini qiymotlondirmak ii¢iin adoton asagidaki
tisullardan istifads olunur:

1. Serum Domir Parametrlori: Qan testlori domir miibadilosinin miixtalif markerlorinin, o
climlodan serum domiri, transferrin saturasiyast (TSAT), serum ferritini vo imumi domir baglama
gabiliyyotini (TIBC) 6lg¢o bilor. Yiiksok serum ferritin soviyyalori vo TSAT hoddindon artiq domir
yliklonmasinin gostaricisidir.

2. Qaraciyoar biopsiyasi: Qaraciyorin domir torkibini birbasa qiymotlondirmok ii¢iin qaraciyor
biopsiyasi aparila bilor. Qaraciyar toxumasiin domirlo boyanmasi domir soviyyasinin kamiyyatco
Ol¢iilmosini tomin eds vo domirin ¢okmasinin siddatini qiymatlondirs bilor.

3. Qeyri-invaziv iisul: Maqgnit rezonans (MRT) vo maqnit rezonans elastoqrafiya (MRE) kimi
geyri-invaziv isullar biopsiyaya ehtiyac olmadan garaciyords domir torkibini vo qaraciyar fibrozunu
giymotlondirmok ii¢iin istifads edilo bilor.

4. Genetik test: Irsi hemaxromatozu vo ya pozulmus domir metabolizmi ilo olagoli digor
genetik mutasiyalart miioyyon etmok tiigiin genetik test hesab edilo bilor.

5. Klinik Qiymatlondirma: Kliniki qiymotlondirmays qaraciyor funksiyasi testlori vo qeyri-
invaziv tadqiqatlara olavo olaraq dori pigmentasiyasi, oynaq agrisi vo hepatomeqaliya kimi domir
yliklonmasinin slamatlori, simptomlarinin qiymatlondirilmasi daxildir (Levitan, 2017:3).

Qaraciyor sirrozu olan xostolordo hoddindon artiq domir yiliklonmasinin tonzimlonmaosi
xastoliyin gedisatini vo agirlagsma riskini azaltmagq tigiin ¢ox vacibdir. Miialico strategiyalari domir
soviyyasini normallasdirmaq, oksidlosdirici stressi azaltmaq vo qaraciyorin daha ¢ox
zadoalonmasinin qarsisini almaq maqgsadi dasiyir (Ellis, 2012:9).

Flebotomiya vo ya terapevtik gan alma, irsi hemaxromatoz vo ohomiyyatli domir yiikii olan
soxslor liclin asas miialice variantidir. Miiayyon bir hocmds qanin dovri olaraq ¢ixarilmasi ils artiq
domir bodonds todricon azalir. Bu yanasma domir soviyyesini azaltmaga, daha ¢ox orqan
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zadolonmasinin qarsisint almaga vo simptomlart yaxsilasdirmaga komok edir (Kowdley, Belt,
Wilson, 2016:8).

Domir xelat terapiyasi badondo artiq domiri birlogdiron vo onun xaric olmasini asanlagdiran
dormanlarin istifadesini nozordo tutur. Bu miialico daha ¢ox talassemiya vo miyelodisplastik
sindromlarla olagoli olsa da, garaciyar sirrozu vo flebotomiya kegiro bilmoayon domir yiikii olan
soxslor liclin do nozords tutula bilor (Paterson, Pietrangelo, 2011:5).

Osas qaraciyor xostoliyinin miialicosi qaraciyordo domir yiiklonmosinin vo sirrozun idars
edilmosindo vacibdir.Qaraciyor xostoliyinin sobablorindon asili olaraq miixtilif miialico iisullari
movcuddur. Bunlar agagidakilari ohats eds bilor:

1. Alkoqolun dayandirilmasi: Alkoqollu qaraciyor xostoliyi iiglin ilk addim tez-tez spirt
istifadosini dayandirmaqdir. Bu, daha ¢ox qaraciyar zadslonmasinin qarsisini almaga komok edar vo
garaciyarin miioyyon doracoado borpasina imkan vers bilor.

2. Antiviral Miialica: Viral hepatit (masalon, hepatit B vo C) hallarinda antiviral dormanlar
virusun tokrarlanmasinin garsisini almagq, iltihabi azaltmaq vo qaraciyor xastoliyinin inkisafini
yavaslatmagq liglin istifads olunur.

3. Hoyat torzi doyisikliklori: Alkaqolsuz yagli qaraciyor xostoliyl olan xostolor insulin
hossasligini yaxsilasdirmaq vo qaraciyordo yag yigilmasini azaltmaq lgiin kilo itkisi, pohriz
doyisikliklori vo artan fiziki foaliyyot daxil olmaqla hoyat torzindo doyisikliklor etmoyi tovsiyo
edilir.

4. Metabolik Vaziyyatlorin Idars Edilmosi: Piylonmo, insulin miigavimeti vo metabolik
sindromun idaro edilmasi alkaqolsuz yagli qaraciyor xostoliyinin idara edilmosino vo qaraciyords
domirin haddindon artiq ytliklonmasi riskini azaltmaga kdmok eds bilor (Trombini, Paolini, Pelucchi,
Mariani, Nemeth, Ganz, Piperno, 2011:3).

Qaraciyor sirrozu vo domir ylikii olan xostolordo hepatoseliiler karsinoma (HCC) kimi
agirlasmalarin inkisaf riski artir.Belo xastolordo haddindon artiq domir yiiklonmasinin diagnostikasi
vo idars edilmosi klinik qiymotlondirma, laboratoriya testlori,qeyri-invaziv iisullar, lazim goldikdo
genetik testlori ohato edon multidisiplinar yanagma tolob edir (Bulatova, Shchekotova, Dolgikh,
Paducheva, 2022:10). Miialico strategiyalarina flebotomiya, domir selasiya terapiyasi vo osas
garaciyar xostoliyinin miialicasi daxil ola bilor. Bundan olavo, xastonin naticolorini yaxsilagdirmaq
vo hepatoseliiler karsinomanin inkisafinin qarsisini almagq tiglin agirlasmalara miintozom nazarot
vacibdir (Milic, Mikolasevic, Orlic, Devcic, Starcevic-Cizmarevic, Stimac, Kapovic, Ristic,
2016:5).

Natica

Qaraciyer sirrozu qaraciyarde haddindon artiq fibrozun (¢apiq) yigilmasimni tosvir etmok iigiin
istifade edilon tibbi termindir. Qaraciyordo zodslonmasi zamani qaraciyar hiiceyralori itir, lakin
hiiceyralor siiratlo yenilonmo qabiliyyatine malikdir vo ¢apiq/fibroz omolo golmir. Zadoyos sabab
olan amil davaml vo ya tokrarlanan olduqda, garaciyor hiiceyralorinin 6lim-barpa dovrii orzindo
garaciyards ¢apiq toxumasi yigilmaga baglayir.

Domir eritropoetik funksiya, oksidlosdirici maddolor miibadilesi vo hiiceyra toxunulmazligi
ticlin lazim oldugu {g¢iin vacib elementdir. Domir miibadilosinin tonzimlonmaosi ¢ox Onomlidir,
¢linki domirin hiiceyrs miibadilosinds vo aerob tonoffiisdo rolu boyiikdiir vo domirin haddindon artiq
yuklonmosi sorbast radikallarin omoalo golmasi vo lipid peroksidasiyasi vasitosilo hiiceyra 6liimiino
vo toksikliya sobab olur. Oksina domir ¢atismazligi hemoglobin istehsalinin azalmasina va noticods
anemiyaya sabab ola bilor.

Qaraciyor sirrozunda pozulmus domir miibadilosinin tonzimlonmosi osas amil gotiiriiliir vo
xroniki qaraciyar xastoliklori olan xastolorin qiymatlondirilmasindsa vacib rol oynayir. Domirin
sobob oldugu qaraciyor zodolonmosinin altinda yatan mexanizmloro dair olavo todqgigatlar vo
moqgsadyonlii miialico iisullarinin inkisafi qaraciysr sirozu vo haddindon artiq domir yiikii olan
soxslorin prognozunu yaxsilagsdirmagq iigiin yeni yollar toklif eds bilar.
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OSTEOPOROZ ZAMANI MINERAL MUBADILOSININ KOMPONENTLORI

Xiilaso

Comiyyoat liglin ohomiyyatli bir yiik sayilan osteoporoz son illor sshiyyanin aktual bir problemi
olub, tadqiqat¢ilarin digqgatini calb etmoakdadir. Skelet sisteminin genis yayilmis metabolik mongoli
xastoliyi sayilan osteoporozun yayilma tezliyi yas artdiqca artir. Urok-damar sistemi xostoliklori,
onkoloji xastoliklor vo sokorli diabetdon sonra dordiincii yer tutan osteoporozun erkon diagnostikasi
ohalinin hoyat keyfiyyatinin yaxsilagdirilmasina gotirib ¢ixarir. Osteoklastlar ilo osteoblastlar
arasinda balansm pozulmasi qanda vo sidikdo olan biokimyovi siimiik dovriyyasi markerlorinin
miqdarinin doayisilmasine sobab olur ki, bu maddslor osteoporoz zamani miihiim ohomiyyat kosb
edir. Bu maddslors asason mineral miibadilosinin asas komponentlorini vo hormonlar aid etmok
olar. Togdim olunan maqalads siimiik sixligimin dayisilmesinde miihiim rol oynayan biokimyavi
markerlor haqqinda atrafli moalumat verilmisdir.
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parathormon

Humay Hasanova

Azerbaijan Medical University
master student
humayhasanova25@gmail.com
Gulnara Azizova

Azerbaijan Medical University
doctor of biological sciences
gulib18@mail.ru

Components of mineral metabolism during osteoporosis

Abstract

Osteoporosis, which is considered a significant burden for society, has been an actual health
problem in recent years and is attracting the attention of researchers. The prevalence of
osteoporosis, which is considerd as a widespread metabolic disease of the skeletal system, increases
with age. Early diagnosis of osteoporosis, which ranks fourth after cardiovascular diseases,
oncological diseases and diabetes, leads to improvement of the life quality of population. An
imbalance between osteoclasts and osteoblasts leads to changes in the amount of biochemical
markers of bone turnover in blood and urine, which are important in osteoporosis. These substances
include the main components of mineral metabolism and hormones. The presented article provides
detailed information about biochemical markers that play an important role in bone density changes.
Keywords: osteoporosis, osteoclast, osteoblast, calsium, phosphorus, magnesium, vitamin D,

parathormone
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Giris

Osteoporoz — slimiiyiin mineral sixliginin azalmasi, kovrokliyinin artmasi sabobindon hatta kicik
travmalar zamani skelet sisteminin siniq riskino gotirib ¢ixaran vo ¢ox rast golinon xastoliyidir
(Soforova, 2016: 7). Bu xostolik ilk zamanlarda 6ziinii he¢ bir olamatlo biruze vermomosi
sobobindon bir cox Olkolordo “sossiz epidemiya” xarakterini almisdir (Soforova, 2016: 15).
Osteoporoz zamani siimiiklorin i¢arisindas bosluglarin yaranmasi onlar1 qirilmaga vo ¢atlamaga
meyilli hala gatirir (2). Osteoporozla on ¢ox siingor tipli siimiik adlandirilan ol biloyi, onurga vo
canaq slimilyli siniqlari zamani garsilasiriq (3). Osteoporozun cinso vo yasa gors yayilma tezliyino
nozor yetirsok, hormonlardan vo stimiik kiitlosindon asili olaraq qadinlarda kisilordon daha ¢ox rast
golinir vo yas artdiqca artir (Soforova, 2016: 18). Qadinlarda premenopauza dovriindo slimiik
kiitlosinin azalmas ilo siniglar arasinda olan olago postmenopauza dovriindoe oldugu qodor yiiksok
soviyyado olmamasinin sobobi premenopauza dovriindo olan qadinlarda estrogenin daha yiiksok
olmasi, 0zalo kiitlosinin daha ¢ox olmasi, daha asagi stimiik dovriyyasino malik olmasi vo bir neg¢o
basqa sobablordir (Lewleck, Kendler, Kiebzak, 2004). Osteoporozun doqiq diagnozu siimiik
sixliginin 6lclilmasi ilo aparilir ki, burada on genis istifade edilon iisul DEXA iisuludur. (5) DEXA
noticolori osteoporoz baximindan sorh edildikde T vo Z meyarlarindan istifade olunur. (Watts,
Adler, Bileziklan, 2012). T meyar1 postmenopauza dovriinds olan gadinlarda vo 50 yasdan yuxari
kisilordo, Z meyar1 iso premenopauza dovriindo olan gadinlarda vo 50 yasdan asagi kisilordo
osteoporozun diagnozu igiin istifado olunur (Kanis, Burlet, Cooper, 2008). Densitometriyanin
rentgen vo ultrasas olmaqla 2 ndvii var. Siimik sixliginin vo mineral duzlarin itkisi zamani
siimilyiin daha soffaf goériinmasi sobabindon rentgen densitometriyasindan daha genis istifado olunur
(8).

2000-ci ilds biitiin diinyada 9 milyon osteoporotik siniga rast golinmisdir, bunlarin 1,6 milyonu
bud slimiiyii siniglari, 1,4 milyonu iss onurga siniglari idi (Giversen, 2007; Ariely, Olson, Cooper,
Abrahamsen, van Staa, 2009). 2007-ci ildo Umumdiinya Sahiyys Taskilat: tarafindon gobul edilmis
tosnifata osason, osteoporoz birincili vo ikincili osteoporoz olmaqla 2 qrupa boliiniir (Abasov,
Alimetov, 2012: 212).

Stimiikdo olan hiiceyralori osteoblastlarin yetismo mohsulu olan osteositlor, osteoklastlar vo
osteoblastlar olmaqla qruplasdirmaq olar (Abasov, Alimetov, 2012: 211). Osteoklastlar torafindon
similylin mohv edilmasi ilo osteoblastlar torofindon siimiiyiin yaranmasi arasinda balansin
pozulmasi qanda vo sidikdo olan bozi maddslerin miqdarmin doyisilmesina sobab olur ki, bu
maddslora biokimyavi stimiik dovriyyesi markerlori deyilir (13). Osteoporozun etiopatogenezindo
mineral miibadiloni tonzimloyan elementlorin, hormonlarin, ziilal vo peptid tabioatli tonzimlayicilorin
oldugca boyiik ohomiyyeti var. Slimiik toxumasinin yenidon qurulmasi prosesindo istirak edon
hormonlara parathormon, kalsitonin, insulin, somatotrop hormon, qliikkokortikoid hormonlar,
kalsitriol hormonu, qalxanabonzor vozin hormonlari, cinsi hormonlar aiddir (Abasov, Alimetov,
2012: 211).

Stimiikdo olan mineral miibadiloni tonzimloyon elementloro osason kalsium, fosfor vo
magneziumu aid etmok olar. Qanin biokimyavi analizino nozor yetirsok kalsiumun norma daxilinds
miqdar1 8,8-10,2 mg/dL araliginda olmalidir. Kalsiumun siimiiklordon gana ¢ixmasi osteoporozun
inkisafina sobab olur. Asidozla slagadar olaraq kalsium miibadilasinin pozulmasi ilo qarsilasiriq ki,
bu da turs mihitin kalsium ilo zongin olan toxumani pargalamasina gotirib cixarir (14).
Osteoporozun qarsisini almaq tigiin 18-50 yas aras1 qadinlarin giin orzindo 1000 mg kalsium, 800-
1500 TU D vitamini qobul etmoklori tovsiyys edilir (McLendon, Woodis, 2014; Cohen, Shane,
2013).

Postmenopauza dovriindo osteoporozun osas sobablorino misal olaraq siimiik toxumasinin
parathormona qarsi hossasliginin artmasini geyd edo bilorik. Parathormon siimiik toxumasinin
rezorbsiyasina, bagirsagdan kalsiumun sorulmasinin artmasma eyni zamanda birincili sidikdon
kalsiumun geriys sovrulmasinin artmasina sobab olmaqla qanda kalsiumun miqdarini artirir.

Estrogenlorin azalmasi ilo olagodar olaraq kalsitonin hormonunun sekresiyasinin azalmasi
postmenopauza dovriinds osteoklastlarin aktivlogsmasi ilo naticolonir (17).
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Stimiikdo olan mineral miibadiloni tonzimloyon elementlora aid edilon maqgnezium insan
badoninds an ¢ox rast golinan dordiincii mineraldir. Orqanizmds olan magneziumun 60%-5 qadari
stimiiklorin torkibino daxildir, bu baximdan siimiiklor magneziumun osas deposudur (18).
Magneziumun 1%-5 qadarine qanda sorbost sokildo rast golinir ki, bu miqdarin sabit saxlanilmasi
ganda gedon proseslorin normal gedisi iigiin boyiikk shomiyyat kasb edir (19). Qanin biokimyavi
analizino nozor yetirsok magneziumun norma daxilinds miqdar1 1,6-2,6 mg/dL araliginda olmalidir.
Magneziumun catismazligr zamani osteoblastlarin faallig1 zaifloyir, osteoklastlarin foallig1 iso artir.
Magneziumun haddindon ¢ox vo ya az qobul edilmasi siimilyiin saglamligina monfi tosir gostorir.
Bunun {i¢ilin siimiiylin saglamliginin qorunmasinda maqneziumun gobulunu nozaratds saxlamaq
lazimdir (20). Eyni zamanda maqnezium bir ¢ox biokimyovi reaksiyalarda istirak edon fermentlarin
kofaktoru olmaqla hiiceyra boliinmosinds, ziilal sintezindo, maddolor miibadilssinds, elektrolit
tarazliginin qorunmasinda istirak edir.

Stimiiylin tamliginin qorunmasinda kalsiumun boyiik rolu var. Kalsiumun organizmdo normal
gatiligmin tonzimlomasi {li¢lin magneziuma ehtiyac var. Eyni zamanda hoddindon artiq kalsium
gebulu magneziumun isini tormozlayir. Bu sobabdon orqanizmds kalsium vo magnezium gobulunun
normal nisbati daim nazaratds saxlanilmalidir (18). Ogor bu balans pozularsa, kalsiumun artiqlig:
orqanizm tigiin toksik tosir gostorar, lirok xostolikloring, ateroskleroza, artrito, osteoporoza sobob
olar. Magneziumun miqdar1 siimiiyiin miixtolif hissolorindo miixtolif miqgdarda olur, belo ki
maqgneziumun miqdar1 galga siimiiyiliniin qanadinin kortikal sothindo trabekulyar sotho nisboton 10-
20% daha azdir (19). Beloaliklo, osteoporotik siniglarin yaranmasinda kalsium vo maqgnezium
catismazlig1 mithiim ohomiyyat kosb edir.

Qanin biokimyavi analizino nozor yetirsok fosforun norma daxilindo migdar1 bdyiiklor {i¢iin
0,81-1,62 mmol/l, usaqglar ii¢iin iso 1,30-2,26 mmol/l araliinda olmalidir. Fosfor kalsiumla
birlikdo stimiiyiin inkisafina tosir gostorir, kalsiumdan sonra orqanizmds on ¢ox toplanan mineraldir
(21). Fosforun funksiyalarina siimiiklorin saglamliginin qorunmasi, hiiceyro vo toxumalarin
boylimosi, hiiceyro membraninin qurulmasi, maddolor miibadilosindo enerji  Otiiriilmosi,
hormonlarin tarazlagdirilmasi, ATF-in ifrazinda istirak etmoyi aid etmok olar (22).

Osteoporoz zamani risk amillorindon biri do D vitaminidir (Sefarova, 2016: 22). D vitaminin D>
vo D3 formalar1 daha ¢ox bioloji aktivliyo malikdir. D vitamini geyri-aktiv madds olub, orqanizmdo
bir sira doyisikliklore moruz qalaraq kalsitriola gevrilir. Yas artdiqca qan zsrdabinda 1,25 (OH) D
soviyyosinin azalmasi bag verir ki, bu da siimiik metabolizminin silirotlonmasino sobob olur
(Saforova, 2016: 22). D vitamininin asas funksiyasi kalsium va fosforun stimiiklorden yuyularaq
ganda miqdarinin artirtlmasindan ibarstdir. D vitamini bagirsaqdan kalsiumun vo fosforun
sorulmasini bu maddalorin sorulmasini tomin edan ziilallarin sintezini artirmaq yolu ilo giiclondirir.
Eyni zamanda D vitamini siimiik toxumasi hiiceyralori olan osteoklast vo osteoblastlar1 aktivlesdirir.
Kalsium ATF-azasmmn sintezi do D vitamininin nozarati altindadir (Islamzado, Ofandiyev,
Islamzadoa, 2001: 24). D vitamini kalsium-fosfor miibadilosindo istirak etmoklo yanasi immun
sistemi hiiceyralarinin sintezini, o climlodon antimikrob peptidlorin ds sintezini aktivlogdirir.

Parathormon preproparathormon soklindo qalxanabonzoratrafi vozido sintez olunur, peptid
strukturludur. 115 amintursu qaligindan ibarat olan preproparathormon ilk olaraq ribosomlardan
endoplazmatik sobokoyo gotirilir vo bu zaman 25 amintursu qali§indan ibarat olan hissasini itirib
proparathormona ¢evrilir. Holci kompleksinda ds proparathormondan 6 amintursu qaliginin
ayrilmasi naticosindo sorbost parathormon omolo golir (Islamzado, ©fondiyev, Islamzada, 2001:
238).

Parathormonun tosir mexanizmi adenilat-tsiklaza sistemidir. Parathormon kalsium noqteyi-
nozorden kalsitriolun sinergistidir, yoni kalsiumun slimiiklordon qana ¢ixarilmasinda istirak edir.
Siimiiklorden kalsiumun itirilmasi onlarin mineral torkibinin pozulmasina vo noticads rezorbsiyasi
prosesinin  siirotlonmosino  sobab olur. Parathormon fosfor ndqteyi-nozordon kalsitriolun
antaqonistidir, yoni fosforun qanda miqdarin1 azaldir, siimiiklordon fosfatlarin yuyulmasinin
qarsisini alir. Parathormon boyrak hiiceyroalorindo adenilat-tsiklazan1 foallagdirir, xolekalsiferol-1-
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hidroksilaza fermentinin sintezini stimulyasiya edir vo belsliklo D vitamininin aktivlosdirilmasi ilo
kalsium fosfor miibadilosine tosir gostorir.

Parathormonun insan orqanizmina hissa-hissa yeridilmasi osteoblastlarin miqdarinin artmasina
sabab olur, belalikls siimiik toxumasi kiitlosinin artmasina gotirib ¢ixarir (Soforova, 2016: 126).

Kalsitonin qalxanabanzar vozinin parafollikulyar hiiceyroalorinda sintez olunur, oliqopeptiddir.
Kalsitoninin tosir mexanizmi aadenilat-tsiklaza sistemidir. Kalsitonin hormonunun siimiik
toxumasina vo boyrokloro tosiri ilo oalagodar olaraq ganda kalsiumun vo fosforun qatiligi azalir.
Estrogenlorin ¢atismazligi qanda kalsitonin hormonunun sekresiyasinin azalmasina, osteoklastlarin
foallasmasina gotirib ¢ixarir. Kalsitoninin sekresiyasi estrogenlor, vitamin D vo modo-bagirsaq
peptidlori ilo tonzimlonir.

Osteoporoz ilo miibarizenin effektivliyini artirmaq maqsadilo bu istigamatds hals kifayot qodor
genis todqiqat iglori aparilmalidir.

Natica
Yas artdiqca stimiiklords mineral miibadilonin pozulmasi bas verir. Kalsium, fosfor, maqnezium
gana asasaon siimiik toxumasindan daxil olur, boyroklor vo modo-bagirsaq trakti vasitasilo xaric olur.
Toqdim olunan moqgaladon aydin olur ki, osteoporozlu xastolorde kalsium, fosfor vo magneziumun
miqdar1 azalir, parathormonun miqdar1 artir, kalsitoninin miqdar1 iso nozoro ¢arpacaq dorocado
doyisilmir.
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UROYIN ISEMIK XOSTOLIiYININ INKISAFINDA APOPTOZ FAKTORU KiMi
QRANZIM B-NIN ROLU

Xiilasd

Urayin isemik xostoliyi (IHD), hamginin koronar arteriya xostoliyi (CAD) vo ya koronar iirok
xastoliyi (CHD) olaraq bilinir. Diinya miqyasinda xastolonma vo 6liimiin aparici sobabi olaraq qalir.
Urak ozolosina kifayat qodor gan todariikii olmadigda, adoton koronar arteriyalarin daralmasi vo ya
tixanmasi naticosindo bas verir.

IHD miirokkob patofiziologiyas: olan multifaktorial voziyyotdir vo onun inkisafina vo
irolilomosino mixtolif amillor komok edir. Bu amillor arasinda proqramlasdirilmis hiiceyra
Olimiiniin bir formas1 olan apoptoz miihiim rol oynayir. Osason sitotoksik T-limfositlordo vo tobii
oldiiriicii hiiceyroalorde olan serin proteaz olan qranzim b iirok hiiceyralorinin apoptozunda vo IHD
patogenezindo istirak etmisdir. Bu moqalo, qrnazim b-nin isemik iirok xostoliyinin inkisafinda
apoptoz faktoru kimi rolunu arasdirir, onun mexanizmloring, tonzimlonmosino vo potensial
terapevtik tosirlorine digqat yetirir.
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The role of granzyme B as an apoptosis factor in the development of
ischemic heart disease

Abstract

Ischemic heart disease (IHD) is also known as coronary artery disease (CAD) or coronary heart
disease (CHD). It remains a leading cause of morbidity and mortality worldwide. It occurs when
there is not enough blood supply to the heart muscle, usually as a result of narrowing or blockage of
the coronary arteries.

IHD is a multifactorial condition with a complex pathophysiology, and various factors contribute
to its development and progression. Among these factors, apoptosis, a form of programmed cell
death, plays an important role. Granzyme b, a serine protease mainly found in cytotoxic T-
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lymphocytes and natural killer cells, has been implicated in cardiac cell apoptosis and the
pathogenesis of IHD. This article examines the role of granzyme b as an apoptosis factor in the
development of ischemic heart disease, focusing on its mechanisms, regulation, and potential
therapeutic implications.

Keywords: granzyme b, heart, pathophysiology, disease, apoptosis

Giris

Qranzimlor asason sitotoksik immun hiiceyralords, o ciimlodon sitotoksik T-limfositlorde (CTL)
vo tobii killer (NK) hiiceyralords olan serin proteazlar ailosidir. (Francesca, 2020: 587581). Hodof
hiiceyralordo apoptozu induksiya edorok, yoluxmus vo ya xorgongli hiiceyraloro qarsi immun
sisteminin miidafiosinde miithiim rol oynayirlar. Qranzim B (GrB) bu ailonin on yaxs1 dyronilmis
tizvlorindon biridir vo giiclii proapoptotik faaliyyati ilo taninir (Lord, 2003: 31-38).

GrB CTL vo NK hiiceyralorinds sitotoksik qranullarda saxlanilir vo hiiceyrs vasitogiliyi zamani
sitotoksiklik zamani bu hiiceyrolor vo onlarin hadof hiiceyralori arasinda omoalo golon immun
sinapsa salinir (Huiling, 2021:94). Buraxildigdan sonra GrB hadof hiiceyronin sitoplazmasina daxil
olur vo miixtolif hiiceyrodaxili substratlar par¢alayaraq kaspazadan asili apoptotik solalo baslayir vo
noticodo hiiceyra Oliimiino sobob olur. Viral yoluxmus vo ya xorgong hiiceyralorinin aradan
galdirilmasinda GrB-nin rolu yaxsi qurulmus olsa da, onun geyri-immun hiiceyralordo, xiisusilo do
iirok hiiceyralorinda istiraki vo IHD patogenezino tohfasi artan maraq vo arasdirma saholoridir.

Urayin isemik xostoliyi miokardin isemiyasi ilo naticalonon miyokardin geyri-adekvat qan axin1
ilo xarakterizo olunur. Bu voziyyat angina pektorisi, miokard infarkti vo lirok catismazligir kimi
miixtalif lirok agirlagsmalarina sabab ola bilor.

[HD-nin altinda yatan mexanizmlor miirokkob vo ¢oxsaxolidir, ateroskleroz, iltihab,
oksidlosdirici stress vo apoptozun birlogsmosini ohato edir.

URSK

7L/ Sol koronar

Sag koronar

arteriyasa/' NG

Sokil 1. Urayin isemik xastaliyi
Mbonba: https://ulvimirzoyev.com/our-services/clinical-cardiology/diseases/56-ureyin-isemik-
xesteliyi.html

Apoptoz vo ya proqramlasdirilmis hiiceyra 6liimii, toxuma homeostazmin saxlanmasinda,
zadolonmis vo ya lazimsiz hiiceyralorin aradan qaldirilmasinda miihiim rol oynayan, six sokildoe
tonzimlonon hiiceyro prosesidir. IHD kontekstinda kardiyomiyositlorin (iiroyin azalo hiiceyrolorinin)
hoaddindon artiq apoptozu xastoliyin inkisafi ilo olagodardir. isemiya, oksidlosdirici stress va iltihab
da daxil olmagqla, isemik tlirokds kardiyomiyosit apoptozunu tosviq eds bilar.

Son todgigatlar GrB-nin kardiyomiyosit apoptozunda, xiisuson do iiroyin isemik xostoliyi
kontekstindo istirakina is1q salmigdir (Mommadova, 2015: 305-306). ©Ononovi olaraq immun
hiiceyralori ilo alagali olan GrB, isemik hadisolor zamani1 miokardda askar edilmisdir (Loeb,2006,
2826-35). CTL va NK hiiceyralori kimi infiltrasiya edon immun hiiceyralorden ayrilan GrB-nin
isemik tirokds kardiyomiyositlarin apoptozuna kdmok edo bilocayi taklif olunur. Bu b6lms GrB-nin
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kardiyomiyosit apoptozunu induksiya eda bilocoyi mexanizmlori aragdirir (Mommadova, 2014:123 -
124).

Miokard isemiyast zamani immun hiiceyralor, o ciimlodon CTL vo NK hiiceyralori iltihab
reaksiyasinin bir hissosi kimi isemik miokardin igorisino niifuz edo bilor. Bu immun hiiceyralor
aradan qaldirilmasi iigiin stresli vo ya zodolonmis kardiyomiyositlori taniya vo hadafloys bilor. GrB,
bu immun hiiceyralorin ic¢arisinda sitotoksik effektor molekulu olaraq, hiiceyra vasitogiliyi ilo
sitotoksiklik zamani miokardda sorbast buraxila bilor (Pearson, 2014:199-212).

GrB miokardda sorbast buraxildigdan sonra, potensial olaraq endositoz vo ya digor mexanizmlor
vasitasilo kardiyomiyositlar torafindon qabul edils bilor. GrB-nin kardiyomiyositlors daxil edilmasi
onun hiiceyradaxili substratlarla qarsiliqlt slageds olmasina vo apoptotik solaloni baslamaga imkan
verir. QrB-nin geyri-immun hiiceyralar torafindon bu daxililosdirilmasi tadqgiqatin yeni bir sahosidir
vo coalb olunan doqiq mexanizmlori basa diismok ii¢lin olavo aragdirma tolob edir (Perl, 2012: 135-
146).

Sakil 2. Xastalik olan damarin goriiniisii
Manba: https://ulvimirzoyev.com/our-services/clinical-cardiology/diseases/56-ureyin-
isemik-xesteliyi.html

GrB, kardiyomiyositin sitoplazmasina daxil olduqda, kaspazadan asili apoptotik yolu
aktivlogdira bilor. Kaspazlar apoptozun icrasinda markazi rol oynayan proteazlar ailosidir. GrB-nin
kardiyomiyositlor i¢orisindo kaspaz substratlarini, xtisuson do kaspaza-3 vo kaspaza-7-ni parcaladigi
gostorilmisdir. Bu kaspazlarin aktivlosmasi niive parcalanmasina, DNT zodslonmaosino vo hiiceyra
Oliimiino sabab olan bir sira hadisalora sobab olur (Ofondiyev, 2014:29).

Kardiyomiyositlor daxilinds GrB torofindon hadoflonon spesifik substratlar holo do arasdirilir.
Bozi todqiqatlar, kaspazin aktivlosdirilmosini manes téradon Bid, pro-apoptotik ziilal vo apoptoz
ziilallarinin (IAP) inhibitoru kimi potensial namizadlori miioyyen etmisdir. Bu substratlarin GrB
vasitagiliyi ilo parcalanmasi kardiyomiyositlor daxilindo pro-apoptotik vo anti-apoptotik signallar
arasindaki tarazligi pozaraq hiiceyra 6liimiinii togviq edo bilor.
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Damarlarin
daralmasi

Isemiya Yeni damarlar

Sokil 3. isemik xastaliyi olan vo yeni damarlarla avoz olunan iirak
Mbonba: https://ulvimirzoyev.com/our-services/clinical-cardiology/diseases/56-ureyin-
isemik-xesteliyi.html

[ltihab miyokard isemiyasmin gérkomli xiisusiyyatidir vo immun hiiceyralorin zodolonms yerino
colb edilmoasino sabab ola bilor. Bu iltithabli cavab kardiyomiyosit apoptozunu giiclondirorak,
infiltrasiya edon immun hiiceyroalordon GrB salinmasini daha da giiclondirs bilor. Isemik iirokdo
iltthab vo GrB vasitaciliyi ilo apoptoz arasindaki qarsiliqh alaqs xostalik prosesinin miirakkabliyini
vurgulayir.

Uroyin isemik xostoliyi kontekstindo GrB-nin tonzimlonmaosini basa diismok onun xastoliyin
patogenezindoki rolunu dyronmok etmok iiciin vacibdir. Isemiya zamani miokardda GrB ifadoesino,
sorbast buraxilmasina va aktivliyino bir ne¢co amil vo mexanizm tosir gostorir.

CTL-lorin vo NK hiiceyrolorinin  aktivlosdirilmasi GrB-nin  buraxilmasinin  kritik
determinantidir. iltihab signallarina vo ya hodaf hiiceyralorin taninmasima cavab olaraq, bu immun
hiiceyrolor aktivlosir va torkibindo GrB olan sitotoksik qranullarin sarbast buraxilmasina sabab olur
(Daan, 2020: 8). Isemik iirokdo iltihabli sitokinlorin vo kemokinlorin olmas: immun hiiceyralorin
aktivlogmosini stimullagdiraraq GrB-nin salinmasmi artira  bilor (Ghamamno, Osmanov,
Mammadova, Suleymanov, 2015:65).

Immun hiiceyralordon GrB-nin sorbast buraxilmasi sitotoksik qranullarin ekzositozu vo hadof
hiiceyralorlo immunoloji sinapslarin formalasmasi da daxil olmaqla miixtalif mexanizmlor vasitasilo
bas vero bilor. GrB-nin isemik miokardda infiltrasiya edon immun hiiceyralordon sorbost
buraxilmasi, ehtimal ki, bu proseslori shato edir. Bundan olava, ekzosomlar kimi hiiceyradonkonar
vezikiillor GrB {cilin dasiyict kimi xidmot edo bilor vo onun kardiyomiyositlora ¢atdirilmasini
asanlasdirir.

Serpinlor kimi serin proteaz inhibitorlar1 vo PI-9 (proteinaz inhibitoru 9) kimi sitoplazmik
inhibitorlar kimi GrB-nin hiiceyrodaxili inhibitorlar1 hodof hiiceyrolordo GrB foaliyyatini
tonzimloya bilor. Bu inhibitorlarin ifadasi vo faaliyyati kardiyomiyositlordo vo immun hiiceyralordo
forqli ola bilar, isemik iirokdo GrB-vasitagiliyi ilo apoptozun doracasing tosir gostorir.

Isemiya kardiyomiyositlordo hiiceyra stress reaksiyalarma sobob olur ki, bu da GrB
tonzimlonmosino tosir gostora bilor. Bu stress reaksiyalari, kardiyomiyositlori GrB-vasitagili
apoptoza qarsi potensial hossaslasdiran proapoptotik amillorin tonzimlonmosini ohato edo bilor.
Oksing, isemiya miixtalif signal yollar1 arasinda miirokkob qarsiliqli alagoni vurgulayaraq, apoptozu
azaltmaga yonolmis qoruyucu reaksiyalari da iso sala bilor.

Hipoksiya sobsb ola bilon amillor (HIFs) hipoksiyaya hiiceyro reaksiyalarini tonzimloyon
transkripsiya faktorlaridir. Isemik {irokdo HiF-lor oksigen todariikiiniin azalmasina cavab olaraq
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aktivlosdirilir. HIFs apoptozla slaqgali genlori vo onlarin miokardin mahiyyastinin aragdirilmasinda
GrB ifadasine vo faaliyyatine tasirini modullasdira bilor.

Kardiyomiyosit apoptozunda vo iiroyin isemik xostoliyindo GrB-nin rolunun ortaya ¢ixan
anlayis1 miihiim terapevtik tosirloro malikdir. GrB foaliyystini manipulyasiya etmok vo ya onun
tonzimloma yollarini hadeflomoak isemiyanin {iroys manfi tasirlorini azaltmaq tigiin vad vers bilor.

Potensial terapevtik yanasmalardan biri kardiyomiyositlor daxilindo GrB foaliyyatini birbasa
hodoflomokdir. Bu, GrB spesifik inhibitorlarinin vo ya GrB-nin proapoptotik funksiyalarina
miidaxilo edon kicik molekullarin inkisafini shato eds bilor. Bu miidaxilslor kardiyomiyositlorin
apoptozunu azaltmaq vo isemiya zamani toxuma zadolonmosinin doracasini mohdudlasdirmaq
magsadi dasiyir (Ofondiyev, 2014:1-8).

Basqa bir strategiya, GrB sorbost buraxilmasina sabeb olan immun hiiceyra reaksiyalarini
modulyasiya etmokdir. Bu, isemik miokardda hoddindon artiq immun hiiceyrs infiltrasiyasini
bogmaga vo ya sitotoksik immun hiiceyrolorin aktivasiya voziyystini doyisdirmoya yonalmis
miidaxilolori ohato eda bilor. Iskemik iirokdo immun cavabin tarazlasdirilmasi GrB-vasitogiliyi ilo
apoptozu azaltmaga komok edo bilor.

Isemiyaya cavab olaraq apoptoza qarsi miibarizo aparan kardioprotektiv signal yollarinin
aragdirilmas:  vacibdir. GrB  vo ya diger apoptotik tetikleyicilorin mdvcudlugunda
kardiyomiyositlorin sag qalmasini togviq edo bilon molekullarin vo ya yollarin miioyyon edilmasi
yeni terapevtik yanagmalara sobob ola bilor.

[HD-nin heterojenliyini vo fardlor arasinda immun cavablarin doyiskenliyini nozoro alaraq,
fordilogdirilmis tibbi yanasmalar faydali ola bilor. Xastonin spesifik immun vo genetik profillorine
osaslanan miialicolorin uygunlasdirilmasi miialico naticolorini optimallagdira bilor.

[HD-do GrB-nin rolunu tam aydmlasdirmaq {iciin olavo todqiqatlara ehtiyac var. GrB-nin
kardiyomiyositlor torofindon tutulmasimin molekulyar mexanizmlorinin todqiqi, onun spesifik
substratlarinin miioyyon edilmosi vo digor apoptotik yollarla qarsiliglt alagosinin basa diisiilmasi
golocok todqiqatlar {i¢iin miithiim istigamatlordir. Bundan olava, isemik iirokdo GrB-vasitogiliyi ilo
apoptoz vo iltihab arasinda potensial ¢carpaz slaqonin aragdirilmasi aragdirmaya osas verir.

Natica

Uroyin isemik xostoliyi global saglamliq problemi olaraq qalir vo onun patofiziologiyasmni
anlamaq effektiv terapevtik strategiyalarin hazirlanmasi {igiin vacibdir. ©nonavi olaraq immun
hiiceyro vasitociliyi ilo sitotoksiklikdoki rolu ilo tanman Granzyme B, isemiya zamani
kardiyomiyosit apoptozunda potensial oyuncu kimi ortaya c¢ixdi. Infiltrasiya edon immun
hiiceyrolordon GrB-nin sorbast buraxilmasi vo sonradan kardiyomiyositlor torafinden tutulmasi IHD
patogenezina komak edos bilor. Bununla bels, bir ¢ox suallar cavabsiz qalir vo isemik iirokdo GrB-
nin hodoflonmosinin mexanizmlorini vo terapevtik potensialini tam aydinlasdirmaq tigiin olave
todqiqatlara ehtiyac var.

GrB-nin IHD-doki rolu haqqinda anlayisimiz inkisaf etmoys davam etdiyi iiciin onun
foaliyyatini vo tonzimlonmosini modulyasiya etmok li¢lin innovativ yanagmalari aragdirmaq g¢ox
vacibdir. Bu saylor son noaticodo kardiyomiyosit apoptozunu azaldan, iirok funksiyasini qoruyan vo
isemik {lirok xostoliyi olan insanlar {i¢lin naticolori yaxsilagdiran yeni miialicalors sabab ola bilor.
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AGCIiYOR XORCONGININ MUALICOSINDO TOBii OTLARIN ROLU

Xiilasa

Magqalado odobiyyat molumatlarina osason vo aparilan todqiqatlar naticalorina goro Agciyor
xor¢onginin miialicasinds istifads olunan tabii otlarin rolu haqqinda molumatlar verilmisdir. Bitkilor
xor¢ongin mialicosindo uzun miiddoat istifado olunur vo yeni dormanlarm osas monboyi olmaga
davam edir. Xorcong oleyhino miialicolorin toxminon itigdo ikisi bitkilordon alinir. Xorgong
miialicasi tli¢lin bitki mangali dormanlarin terapevtik potensialini tam basa diismok {i¢lin daha ¢ox
aragdirma tolob olunur. Bu giina qadar olan biitiin siibutlar onun xor¢ong xastalori li¢iin ochomiyyatli
faydalar1 ola bilocayini gostorir.Miixtalif dorman bitkilorindon tocrid olunmus maddolor do onlarin
agciyoar xorgongind qarst aktivliyi liclin genis sokildo todqiq edilmisdir. Bu bitkilor hom qida
ohomiyyotli, hom do miialicovi xiisusiyyatlora malikdirlo.
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The role of natural herbs in the treatment of lung cancer

Abstract

The article provides information on the role of natural herbs used in the treatment of lung cancer
based on literature data and the results of research. Plants have long been used in the treatment of
cancer and continue to be the main source of new drugs. About two-thirds of anticancer treatments
are derived from plants. More research is needed to fully understand the therapeutic potential of
herbal medicines for cancer treatment. All evidence to date suggests that it may have significant
benefits for cancer patients. Substances isolated from various medicinal plants have also been
extensively studied for their activity against lung cancer. These plants have both nutritional and
medicinal properties.

Keywords: chemotherapy, herb, medical importance, lung, cancer

Giris

Xalq saglamliginin osas problemi olan xar¢ong qlobal miqyasda Gliimiin osas sabablorindon
biridir. Bu xastaliyin yayilmasi diinyada xar¢ongdon 6liimlorin toxminan 70%-ni toskil edon Afrika,
Asiya, Morkozi vo Conubi Amerikada daha siirotlo artir (Siegel, Miller, Jemal, 2020: 7-30). Bir ¢ox
todqgiqatlar xorgong miialicasi {i¢lin agentin inkisafina yonalmisdir. Kimyaterapiya bu xostaliyi
mialico etmoyin yollarindan biridir vo xoar¢ong oleyhino dormanlardaki irsliloyiglor xastolora
baxmag yaxsilagdirmigdir. Lakin kimyaterapiyada istifade edilon dormanlarin segici olmamasi
sobobindon saglam hiiceyralorin yiiksok faizi xorgong hiiceyralori ilo birlikdo mohv edilocok.
Hazirda xorgong xostolori {i¢lin faydali olan xorcong sleyhino birlogsmolorin 60%-don c¢oxu bitki
monsali, doniz vo mikroorganizm monbalorindon aldos edilir.

Xorgongin mialicosindo bitkilorin miisbot tosiri genis sokildo dyronilmis vo miisbat noticolor
vermigdir. Homginin, miixtalif todqiqatlar bitkilorin sokorli diabet, qalxanabonzor voz xastoliklori,
anemiya, psixoloji pozgunluqglarin miialicasinds miisbat tasirini siibut etmigdir. Kimyaterapiyani va
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xor¢ongin agir miialicasini sitotoksik tosirlorlo ovoz edon bitkilorin tapilmasi zoruridir (Sing,
Sharma, Kanvar, Kumar, 2016: 8973; Sak, 2012: 1-11). Toassiif ki, ononavi kimyavi preparatlar da
simiik iliyi funksiyasinin inhibo edilmesi, iirokbulanma, qusma vo alopesiya kimi normal
hiiceyralor ,toxumalar tizorindo monfi yan tosirlora sobob olur. Digor torofdon, tobii antioksidantlar
vo bir ¢ox fitokimyoavi maddalor onlarin anti-proliferativ vo proapoptotik xiisusiyyatlorino gora bu
yaxinlarda xor¢ong oleyhino komok¢i miialicolor kimi toklif edilmisdir. Beloliklo, bitkilordon
xor¢ong oleyhino birlogsmoalorin davamli axtarisi tohliikkesiz olmagim miimkiin yollarini tapmaqgda vo
kimyaterapiyanin yaratdigr yan tosirlori azaltmaqda miihiim rol oynamusdir, ¢ilinki tobii bitki
mongali  dormanlarin  bir ¢ox istlinlikklori var. (Taxta, Atval, Panahloo, 2004:625—
627;Nguyen, Nguyen, Ana, Duong, Giau, Bouea, 2020:1996; Duong, Beniddir, Trung, Phan, Vo,
Nguyen, Pogam, Lindera ,2020: 1830).

Bir ne¢a onilliklor arzinds xar¢anglo miibarizs {iclin 200-5 yaxin yeni kimyavi birlosma tasdiq
edilmisdir ki, bunlarin 50%-1 struktur olaraq ilkin tobii mohsullardan vo onlarin modifikasiyalarmin
tohliikosiz olmasi vo bir ¢ox iistiinliiklora malik olmasidir (igbal, Abbasi, ®hmod, Mahmud, Kanval,
oli, Xalil, Sah, Alam, Badshah, Ursolic, 2018: 752-756; Agarval, Carcache, Addo, Kinghorn,
2020 :107337).

Struktur miixtolifliyine goro iizvi molekullar (masoalon, terpenlor, flavonoidlor, alkaloidlor,
lignanlar, saponinlor, vitaminlor, qlikozidlor, yaglar vo digor ikincil metabolitlor) xor¢ong
hiiceyralorinin yayilmasinin segici inhibasindo vo xargong hiiceyralorinin 6liimiiniin induksiyasinda
mithiim rol oynayir (Avtanski, Poretsky, Fito, 2018: 29). Metoksillonmis flavonlar arasinda ksanto-
mikrol ilk dofo miioyyon edilmis (Giic, Salway, Chamissonis, 1908: 251-265) vo Dracocephalum
kotschyii Boissdon tocrid edilmisdir bir sira badxassali hiiceyralorin (Cahaniani, Ebrahimi, Rahbar,
Roshandel, Mahmoudian, Xanthomicrol, 2005: 1581-1592; Foattahi, Cusido, Xocasteh, Bonfill,
Palazon, 2014: 725-733). Proliferasiyasinit manes torodo bildi, ¢iinki damar endotelial boylimo
faktorunun faaliyyatinin azalmasi vasitasilo endotelial hiiceyra proliferasiyasini manes toradir.Ursol
tursusunun xoar¢ong oleyhino tosiri baximindan, bir ¢ox todqiqatlar bildirdi ki, osas mexanizmlor
siglorin omolo golmasinin  vo xor¢ong hiiceyralorinin  yayilmasinin, homg¢inin apoptozun
modulyasiyasinin, hiiceyra dovriiniin dayandirilmasinin qarsisinin alinmasi vo in vitro va in vivo
modellor vasitosilo autofagiyanin togviqi olub (Harmand, Delage, Simon, 2005 :1-11; Liao, Chung,
Chou, Hou, Chou, 2019: 383-391; Wozniak, Skapska, Marszalek, Ursolic, 2015: 20614-20641;
Weng, Tan, Jiang, Ding, Vanqg, 2014: 96; Kim, Choi, Shin, Ko, 2011: 1363-1372).

Diinyada bitkilorin miialicovi istifadesinin oan genis yayilmis formalar1 ¢aylar vo bitki mongoli
infuziyalardir. Son illordo iirok-damar xostoliklori vo xorg¢ong risklorini azaltmaq moqsodi ilo
istifadasinin artdigini nozors alaraq, bu tosiri xarakterizo etmok tligiin aragdirmalar davam edir. Son
molumatlar gdstordi ki, Honq Konq, Makao, Tayvan, Cin Xalq Respublikasi vo diinyanin bir ¢ox
basqa yerlorindo genis sokildo istehlak edilon miixtslif ¢aylar vo bitki monsali infuziyalar insan
agciyar xorcongi hiiceyrolorina qarsit antiproliferativ tosir gostorir. Bir ¢ox xorgong xostasi bu
dormanlar1 gobul edir, lakin onlarin hiiceyra soviyyasinds tosiri ¢ox bilinmir. Bununla bels, miixtolif
preklinik vo klinik todqiqatlar agciyor xorgongino qarsi bitki ekstraktlarinin antitiimor foaliyyatini
gostormisdir (Lirdprapamongkol, Srisomsap, 2012: 217). Molumatlar gdostordi ki, apoptozun
induksiyast bu ekstraktlarin osas tosir mexanizmidir. Moaqalslorin oksariyysti Cin bitki
ekstraktlarinin tosirini gdstorir. Onlardan bozilori gostorir ki, agciyar sisi hiiceyralorinin bu
ekstraktlara reaksiyasi onlarin adi kemoterapevtik dormanlara reaksiyasina bonzayir vo onlarin tosir
mexanizmi apoptoz induksiyasi ilo alagolondirilir. Agciyor xar¢ongi hiiceyraloring qarsi antitiimor
foaliyyoti olan dorman bitkilorinin bozi niimunolorini gostormok olar. Selaginella tamariscina
agciyar xar¢angi hiiceyralorina qarst in vitro v in vivo antimetastatik tosiri olan ononovi Cin
bitkisidir (Yang, Chu, Liu, Chen, Chang, Hsieh, 2007: 483-489). Crocus sativus L. (Zaforan) sulu
ekstrakti qida olavesi kimi vo ononovi tibbds xorcong xastoliyindo genis istifads olunur. Onun
agciyar xor¢ongi hiiceyralorino qarst tosiri arasdirilmis vo agciyor xorcongino qarst foaliyyot
apoptozun induksiyasi ilo olagolondirilmisdir. Toona sinensis yarpaqlariin bioaktiv hissasi hom
terapevtik, hom do profilaktik tocriibolordo H441 ksenograft sisinin bdyiimasini manea toratdi. In
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vitro tadqiqat tobii mohsulun apoptozu induksiya edarok foaliyyet gdstordiyini ortaya qoydu (Yang,
Huang, Wang, 2010: 54-61). Sesbania grandiflora- nin metanolik fraksiyasinin xiisusilo insan
agciyar xargangi hiiceyra xatlorino qarsi giiclii antiproliferativ tosir gostordiyi agkar edilmisdir. Bu
tosir yiiksok soviyyoli reaktiv oksigen ndvlorinin (ROS) ara mohsullart ilo olagoli apoptozun
induksiyas1 ilo olagoli idi. Prunellanin aktiv komponentlorinin birlogmasinin todqiqi, total
triterpenlorin  vo total fenollarin agciyor xorgongino qarst foaliyyat gostordiyini vo onlarin
birlosmosinin aktivliyi ohomiyyatli dorocodo artirdigimi askar edildi. Beloliklo, onun agciyor
xor¢onging qarsi effektivliyi optimal nisbotdo foaliyyat gdstoron bir ¢ox komponents aid edilmisdir
(Feng, Jia, Jiang, 2010: 7893-7906). Descurainia sophia Koreya tobabatinds ononavi olaraq istifado
edilmisdir. Gen ifado profilinin tadqiqinden sldo edilon son molumatlar D.sophia toxumlarmin
etanol ekstraktinin agciyor xor¢ongine qarst antitiimor tosirinin maddslor miibadilesi vo signalla
olagoli yollarin tonzimlonmosindo istirak etdiyini agkar etdi (Kim, Seo, Choi, Shin, 2011: 1363-
1372). Dag jensen butanol ekstrakti apoptozu induksiya edorok agciyor xorg¢ongi hiiceyralorinin
bOyiimasini manes toradir. Onun mexanizmlori NF- k B aktivliyinin azalmasi vo p53 aktivliyinin
artmasi 1lo olagolondirilmisdir.

Bitkilordon tobii xor¢onglo bagli davam edon arasdirmanmn bir hissosi olaraq, (Bai, 2070) ilk
dofo Rabdosia rubescens- in yeriistii hissasindon 5,4'-dihidroksi-6,7,8,3'-tetrametoksiflavonu tocrid
etdi, bu miixtolif xor¢ong hiiceyro xottlorindo sitotoksiklik niimayis etdiro bildi, lakin onun
saglamliginin doqiq mexanizmlori aydin deyil (Bai, Cjou, Lai, Zhang, Quan, 2010: 831-835).
Adenosma bracteosum Bonati (4. bracteosum) Scrophulariaceae ailosino aiddir vo agciyor
xostoliklorinin miialicosinds istifado olunur, ¢iinki torkibinds timol (25,6%), linalool (13,1%), -B-
farnesen (9,5%)vo (E) kimi efir yagiin on iki birlosmasini ehtiva edir (Tsankova, Kuleva,
Thanh, 1994, 305-306). Bu bitkinin effektiv dorman bitkisi kimi bildirilmasins baxmayaraq, agciyor
Vo qaraciyar xar¢ongina qarsi sitotoksiklik vo hiiceyra xotlorinin bitki ekstraktina reaksiyasi tosvir
edilmomisdir. Bu todqgigatin mogsadi etanol ekstrakti vo onun téromao fraksiyalariin (xloroform, etil
asetat, butanol vo sulu) sitotoksik vo apoptotik potensialini, homg¢inin tocrid olunmus birlogmaolori
askar etmokdir. A. bracteosum -un tocrid olunmus birlosmolorinin sitotoksik vo apoptotik
potensialin1 agkar etmok mogsadi dastyirdi (Nguyen, Pham, Luong, Le, Van Giau, 2020: 201).

Natica
In vitro insan agciyar xor¢onginin miialicosi zaman1 kimyaterapiya va s. {isullarla yanas1 totbiq
olunan miialicovi otlarin arasdirmalar davam etmokdodir.
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Xiilasd
Moqalods fovgoalads hallarin garsisinin alinmasi vo naticalorinin minimuma endirilmasi moaqsodi
ilo fovgolado hal zonasmna xilasetmo bolmolorinin ¢atmasinin zaman xarakteristikalarinin
hesablanmasi ii¢iin metodika islonmigdir. Févgolado hal zonasmma ¢atma zamani bdlmoalorinin
horokatina tosir edon amillor miisyyan edilmisdir. Bu amillorin tosiri vo komiyyatlor nazors alinaraq
catma vaxtinin hesablanmasi diisturu alinmigdir.
Acgar sozlar: fovgalada hal, miihafiza, bolmalar, amsal, ahali, gaza-xilasetma

Ulvi Sadig-zadeh

Academy of the Ministry of Emergency Situations of
the Republic of Azerbaijan

Adjunct

ulvi-sadixov@mail.ru

Methods of calculation the time of rescue teams to reach the extraordinary event zone

Abstract
The article developed the methodology of calculation of the time characteristics of rescue
departments in the emergency zone to prevent emergency prevention and minimizing the results.
Factors affecting the movement of units during the reach of the emergency area have been
identified. The formula of the calculation of the reach of the reach of these factors and quantities
was taken into account.
Keywords: emergency, protection, sections, ratio, population, accident-rescue

Giris

Ohalinin tobii (geofiziki, geoloji, meteoroloji, hidroloji, doniz-hidroloji, tobii yanginlar vo s.) vo
texnogen (yanginlar, partlayislar, bina va tikililorin u¢gmasi, kim-yavi, radioaktiv va bioloji tahliikali
maddoalor) ilo bagh qozalar1 vo Azorbaycan Respublikasinin orazilorinds, enerji sistemlorindo,
kommunal tosorriifatlarda, tomizlo-yici qurgularda, hidrodinamik qurgularda, neft-qaz hasilati vo
emali obyektlorindo, magistral boru komorlorinds, qozalarda, yol-nogliyyat gozalarinda vo s.
miihafizosi vo naticolorinin aradan qaldirilmasmin idars edilmasi bu orazilords Fovqgolads Hallar
Nazirliyinin (FHN) miixtolif bolmolori torofindon aparilir (Azsrbaycan Respublikasinin Miilki
miidafiosi haqqmda Osasnamo, 1992).

Omoali foaliyyoto hazirligimin asas formalarindan birids, fovgelads hadise (FH) bas verdikde vo
ya bagvermo ehtimali yiiksok olduqda g¢evik reaksiya verilmosidir (Azerbaycan Respublikasinin
Fovqgolads Hallar Nazirliyi haqqinda ©sasnama, 2006).
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Elm vo texnologiyanin nailiyyestlorindon istifade edorak fovgelado hadisolorde goza-xilasetmao
islorinin  somarsliliyinin yiiksaldilmasi fovgoalade hallar qurumlart qarsisinda duran vazifolorin
keyfiyyatlo vo zamaninda yerina yetirilmasini tomin edon istiqamatlordon biridir.

Hal-hazirda 6lgmoa-hesablama vo idaroetmo funksiyalarini yerina yetiron yiiksok mohsuldarliga
malik kompyuter sistemlorinin inkisafi, onlarin goza-xilasetmo omoliy-yatlart ¢orgivasindo
planlasdirma va prognozlasdirma masalolorinin hallinds totbiqi, xiisusi miiasir texniki vasito vo
sistemlordon genis istifado edilmosi, habelo goza-xilasetmo islorinin yerino yetirilmosi sahoasindo
miiasir inkigsaf meyllorinin vo yeni yanagmalarin nazors alinmasi, xilasedicilorin hadiss yerino daha
stirotlo ¢atdirilmas1 miivafiq soraito uygun miinasib va olverisli, eloco do somarali iisullarin
islonmasini sortlondirir. Bu sobabdands xilasetma amaliyyatlari zamani xilasedicilorin fovqgalads hal
zonasinda tez bir zamanda ¢atmasi aktual masalalordan hesab edilir.

Isin asas magqsadi. Biitiin digor saholordo oldugu kimi, fovgelado hadisalorin profilaktikasi,
aradan qaldirilmasi, informasiyanin toplanmasi vo saholorindo miioyyon problemlor vardir. Bunlar
horbi xarakterli fovgolado hadisalords iso 6ziinii daha koskin biiruzs verir. Fovgolado hadiso zonasi
oksor hallarda miiharibs vo ya miinaqiso zonasina ¢ox yaxin olmasi, o ciimlodon diismonin gofil
hiicum vo zorboalorinin ehtimali ilo saciyyalonir. Bu da adi fovqelado hadisalords aparilan qoza-
xilasetmo islorindon forqli olaraq biitlin morhololorin ¢evik reaksiya verilmosini aktuallagdirir.
Olavo olaraq horbi xarakterli fovgolado hallarda bu masalolorin siiratli holli asas mogsadlordon
birino ¢evrilir vo islorin digor qurumlarla (horbi, icra, bolodiyys) olagolondirilmis surotdo
aparilmasini tolob edir.

Bu zaman toxliyo vo tibbi yardim, soxsi heyoatin miihafizosi masololorino do ciddi digqqet
yetirilmali, homin sahads planlasdirma islorine ¢ox yer verilmalidir. Bu iso yena do ilk ndvbods
soxsi heyyatin miixtalif xilasetma, tacili tbbi yardim va toxliys masalolorinin siiratlo hoslindon vo
yluksok soviyyado olmasindan xeyli asili olacaqdir.

Osas hissa. Fovgolads hadisalorin naticalorinin aradan qaldirilmast problemlori biitiin 6lkolorin
homin iglorls slagadar miivafiq togkilatlarinin digget moarkozindadir (Ocaqov, 2011: 231). Fovgoalads
hadisalorin vo onlarin naticalorinin aradan qaldirilmasi anlayis1 insanlarin hayatinin xilas edilmasing
vo saglamlhiginin qorunmasina, otraf miihito vurulan ziyanin vo maddi itkilorin hocminin
azaldilmasina, fovgelads hadisolorin yayilmasinin qarsisinin alinmasina yonsaldilmis va fovgolado
hadisolor zamani1 hoyata kegirilon qoza-xilasetmo todbirlori vo digor toxirasalinmaz islor kimi basa
distliir.

Insanlarin xilas edilmasina va digar toxirosalinmaz islorin aparilmasina dair qiivve vo vasitolorin
somoarali istifado edilmasini sortlondiron osas amillordon biri do qiivvalorin hadiss yerino vaxti-
vaxtinda ¢atmasi ilo sortlondirilir, bida 6z ndvbasinds ohalinin minimal itkisi ilo, qoza-xilasetmo
(QX) vo digor toxiresalmmaz islorin (DTI-nin) qisa miiddotdo tam hocmdo yerino yetirilmosi
zaruratinin yaradir (Ocaqov, 2002: 150).

Bu sobabdonds istonilon goza-xilasetma, minatomizloma, texnogen xarakterli fovqgoalads hadiso,
xilisusilo horbi mongali fovgolado hadisonin aradan qaldirilmasi tigiin yerino yetirilon digor
toxirosalinmaz islorin somoraliliyi, bu islorin hom diizgiin planlasdirilmas1 vo toskili, hom do
bilavasito yerino yetirilmosi shomiyyatli doracods siiratli hollindon vo keyfiyyotindon asilligi asas
mogsad kimi gobul edilmalidir.

Fovgolads hallar bélmalorinin hazirligi vo isi ilo baglh biitiin marhalolori, logistikan1 (maddi-
texniki tochizatini), tibbi dastoyi, diger bolmo vo qurumlarla kommunikasiya vo koordinasiyani,
bilavasito fovgolads hadisalorin aradan qaldirilmasi vo omaliyyatlarin naticalorinin miizakirasini vo
golocak islorin planlagdirilmasinin hollindo zaman gostaricilari avvealcodon hesablanmali vo bunun
ticlin xususi metodika ishinilmilidir (QXH, 2022: 105).

Xiisusilo horbi xarakterli FH az proqnozlasdirila bilon qgafil hadisodir. Ona goéro do FHN-in
xidmatlorinin gorar gobuletma va yiiriiso hazirliq siirotini artirmaq lazimdir. Bu onlarin févgolado
voziyyot zonasina yiiriis vaxtinin azalmasma, beloliklo do QX vo DTi-nin vaxtinda vo optimal
miiddatlords aparilmasini tomin edocaok.
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Xilasetmo hissalorinin fovgolads voaziyyat zonasina ¢atma miiddatinin hesablanmasi
metodikasi

Xilasetmo hissalorinin fovqgolado voziyyot zonasina c¢atma miiddotino tosir edon amillori
miioyyaonlosdirorok nozordon kecgirok vo homin miiddati azaltmagin miimkiin tisullarini tapaq.

Molumdur ki, bu masalonin hoalli miirokkob ¢oxfunksiyali asililiq kimi togdim edilo bilor. Bu
asililig1 asagidak: kimi toqdim edok:

Tg:.m. = f(ts.g:.; ty.h.; ty.b.avh.y Syol.) (l)

burada T¢. - FH zonasina ¢atma miiddoti; t,¢. - amrin catdirilmas: vaxtiy; tyn - yiirliso hazirhq
middati; ty - ylriigo ¢ixig vaxty; vn - horokat siiroti; Syo - miixtalif obyektiv vo subyektiv
soboblordon doyiso bilon mosafadir.

Aydindir ki, 9sas masals bu miiddotin minimuma endirilmasidir. FH zaman1 hadisolorin sobab-
notico olagolorinin tohlili sorti zaman parametrlorini ehtimal omsallar1 kimi togdim etmoys imkan
verir.

Bu imkandan istifads edilmakls (2) asililigini asagidaki sokilds togdim oluna bilor:

Tet = K1K2K3K4+ f(vh, Syol) (2)

burada T.m - fovgolado voziyyot zonasina ¢atma vaxti Kj,..,K4 omsallarindan asilidir. Onlar1 daha
otrafli arasdiraq:

K1 = tyar. omsali FH-nin bas verdiyi vaxti xarakterizo edir vo eyni zamanda onu xilasetmo
bolmalarinin fovgalads voziyyat zonasina galmasi ilo bagl biitlin tapsirigmn praktiki hallindon asili
olacagi baslangic ndqtadir. Onun qiymati ¢cox genis 0,1-0,9 diapazonda doyiss bilor. Bu da giiniin vo
ilin vaxti, hava soraiti, fovgolado hadisolor bag vermis orazinin hom FHN-in gorargahindan, hom do
harbi texnika parkinin oldugu yerdon, xiisusi avadanliq, habels texniki materialin saxlanmasi {igiin
osaslar vo personalin yerlogdiyi mosafadon asilidir.

K> = f(tomr) - omsali fovgolads xilasetmo omoliyyatlarina hazirliq todbirlorinin baglanmasi ilo
olagadardir. Bu omsal vaziyystin ilkin qiymatlondirilmesindon FHN-in birlogmalorine aktiv
foaliyyats baglamaq omrinin ¢atdirilmasi miiddatinin funksiyasini xarakterizs edir.

Qeyd etmok lazimdir ki, omrin ¢atdirilma vaxti tokco FH-nin bagvermo vaxtindan vo bag verdiyi
yerdon deyil, hom do FH zonasindaki ilkin voziyystdon asilidir. Bu omsalin da qiymati 0,1-0,9
arasinda doyisir. Horbi xarakterli FH-do davam edon fovqgolado hadisonin orazisini, Ol¢iisiinii,
miimkiin naticalorini doqiq qiymatlondira vo naticolorin aradan qaldirilmasi iigiin tolob olunan
toxmini qiivva vo vasitolora dair miixtolif monbalorden — Miidafio Nazirliyi, Dovlot Tohliikesizliyi
Xidmoti vo Daxili Islor Nazirliyinden alinmis malumatlarin daha daqiq oldugu nozers alinmagla bu
omsal 0,7-0,9-gobul edils bilor.

K3 omsali - goza zonasma yiirlis t¢lin xilasetmo bdlmolorinin soxsi heyotinin toplanma
miiddatini miioyyon edir. Bu parametr asagidaki gostoricilordon asili olub, bels ifads olunur:

K3= f(K2, tgin ti) 3)

Bu omsalin giymatino giiniin vo ilin vaxti kimi komiyyatlor do tasir edocok. Bu komiyyatlor,
idarasetmo sonadlorine uygun olaraq, soxsi heyotin dislokasiya yerina galisi qaydasini vo vaxtini
miioyyon edocokdir. Geco saatlarinda novbotgi montoqoys golis vaxti giindiiz, xilisuson yay-qis
movsiimiindo golis vaxtindan xeyli uzun olur. Noticodo, xilasedicilor is basinda olduqda, bu
gostorici vahido yaxinlasacaq. Isdonkonar vaxtlarda, yayda 0,7-don, qisda iso 0,5-don cox
olmayacaq. Bu gostorici fovgolado hadisonin naticolorinin aradan qaldirilmas: iigiin istifado
olunacaq qiivve va vasitalorin naqliyyata yiiklonmo miiddatini do shato edir.

K4 omsali - xilasetma bolmalorinin yiirlis etmok iiclin gedigo baslama vaxtini xarakterizo edir.
Ogor horbi xarakterli FH zonasinda yaranmis voziyyeto goroe (erazinin mina va PHS, zshorli
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maddalorlo (masalon, ag fosfor) ¢irklonma, boylik yangin va s.) islomok miimkiin deyilsa, onda bu
gostarici har giin 100 %-don 10-15 %-o azalacaq.

Bu hesablamalarda asas masolo QX bolmolorinin FH zonasina gedis miiddatinin toyin olunmasi,
optimal yolun tapilmasidir. Bu yol asagidaki funksiyanin halli asasinda seg¢ilo bilor.

tm. = f(vh, Syol) (4)

Asagidaki doyisonlorin: qiivvalorin horokat siirotinin maksimum, masafonin minimum olmasina
nail olmaq lazimdir. Qoza-xilasetmo bolmolorinin aradan galdir-mali oldugu fovgolado zonada
voziyyatin doyismosi isa bir ¢ox amillordon asilidir.

Voton miiharibasi tocriibasi gostarir ki, horbi xarakterli fovgolade vaziyyet dinamik sokilds
dayisir. Bu ciir FH-do dinamiklik 6ziinli daha qabariq gosterir: diismon FH zonasina gedon yollara,
FH zonasmin 6ziing, habelo QX boélmalarinin horokst etdiyi noqliyyat vasitalorine raket zorbolori
vura, yollar1 va ya bir qismini minalayaraq toxri-bat torods bilor. Buna gora do avvoalcadon segilmis
yollar homigo horokat ii¢lin mogbul olmayacaq, ¢linki yolun bozi yerlorindo ¢uxurlar yaranacaq,
qalaqla zibillonacak, yolun minaaxtaran detektorla yoxlanmasi tolob olunacaq vo s. Bu, yiiris
prosesinds harokot yoluna (marsrutuna) diizslislor edilmasi zorurati meydana ¢ixir.

Buda 6z ndvbosinds fovgelads hal zonasina goza-xilasetmo omaliyyatlarinin yerina yetirilmasi
ticlin yollanan noaqliyyat vasitolorinin horokot marsrutuna tosir edo bilocok amillorin avvolcodon
miloyyon edilmosi vo onlara qarsi preventiv todbirlorin icra edilmosi zoruriliyini aktuallasdirir
(Sadig-zado, 2021: 375-380).

FH zonasina ¢atma miiddati vo harakat siiratind tasir edon amillor.

1 sinif tasiredici amillar: yol Ortiiyliniin voziyyati vo novii; yolun buraxma gabiliyyati; hava
soraiti; naqliyyatin texniki voziyyati; insan faktoru (psixoloji voziyyat);

11 sinif tasiredici amillor: homin yolda (vo ya marsrutun bir hissosinds) ordunun horakati;
ohalinin vo maddi-qiymatlilorin toxliyasi; diismonin soxsi heyato, nogliyyata vo iqtisadi obyektlors
zorbolari.

Bu amillorin tasirini oksetdiron blok-sxem sokil 1-do gostorilmisdir.

FH-nin > Omrin Calb olunan
miqyast < hazirlanmas1 vo < maddi-texniki
catdirilmasi vasitalorin say1
Hava soraiti > miiddoati
< Yiirtiso hazirliq P Texnikanmn
FH-nin bas muddati ) voziyyoti
verdiyi vaxt >
gecovaya : :
giindiiz, fasil FH zonasina < Soxsi heyotin
catma middoti psixoloji
Olava tosirlor T vazlyyati
hava > p Yollarin
zarbolorinin Masafa va siirat voziyyoti
(hticumlarin) kecidlar, qalaqlar
davam etmosi

Sakil. FH zonasina ¢atma miiddating tasir edon amillorin tasiri

Bir qayda olaraq, karvanin horokst marsrutu movecud yol sabskasindon vo avtomobil yollarida
nozoro alinmaqla ovvalcodon planlagdirilir (Qorisnity, Cernesov, 2002: 164). Real soraitdo bu
yollarda bagqa herokat istirak¢ilarinin da yol sabokesindon birge istifadssi xilasetma qruplarinin
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hadiso yerino ¢catma miiddatini artiracaq. Eyni zamanda, qeyd etmok lazimdir ki, horbi xarakterli FH
zamani karvan soklindo ylriisiin tohliikesizliyini tomin etmok bozon c¢otin olur. Buna goro
sopalonmis sokildo, ara mosafosinin miimkiin qoador ¢ox gotiiriillmosi vo FH zonasina miixtolif
yollarla golinmasi daha moaqgsodouygundur. Bundan basqa, masalon, qisda sose yolunun segilmasi
heg¢ do homiga an yaxsi1 hall deyildir (Qaman, Bezlyudko, 2010: 31).

Eynils, orazidaki tikililorin, elektrik xatlorinin ¢okilmasi, qaz komarlori vo s. xiisusiyyatlorini
nozoro almaq lazimdir. Asfalt yollar, bir ¢ox amillordon, o ciimlodon fovgolado hadisolorin
inkisafindan asil1 olaraq noqliyyatin harakati ii¢iin mohdud doracads istifads edilo bilor (Qorbunov,
2012: 40).

Bunlar1 nazars alaraq, karvandaki bir avtomobilin harakat siirati v yol ortiiyll va istifade olunan
texnikadan asili olacaq. Bu zaman miisyyon sayda yollardan ibarot marsrutun seg¢ilmasi sorti ilo
homin avtomobillo FH zonasia ¢atma miiddatini belo hesablamaq olar:

t =YV 5 )
ml i=1 vy
burada S; - marsruta daxil olan i-ci yol; v; - bir avtomobilin stirati.
Yaxud biitlin masin-texnika karvani {iciin marsrutun kecilmosi miiddoti asagidaki kimi

hesablanir:
N,K Ski
tm = Z i=1 Uk_ (6)
k=1 "ki
burada k - karvanda masinlarin sayi; i - marsrutda yollarin sayidir.
Beloliklo, QX bolmalorinin FH zonasina ¢atmasi miiddatini toyin etmak {i¢iin kombinoedilmis

diistur aliriq:

T =KKKK +t T =KKKK NK Ski 7
¢t 1 2 3 4 mnga ¢t 1 2 3 4+Zi=11,: ()
k=1""*

Bu diisturun vasitssi ilo fovgalads hal zonasina xilasetmo bdlmolorinin ¢catma vaxti va biitiin tos
edobilocok amillor nozoro alinmaqla hesablana bilor. Miiasir dovrdo ehtimal olunan diismon
tarafindon boyilik dagidict giico malik niive silah1 vo digar yeni kiitlovi qirgin vasitolorinin totbiqi
mosalolori daima aktualdir (Qragev, 2003: 232). Bunun noticosindo genis zadolonmo ocaqlari,
dagmntilar vo ¢oxlu sayda insan tolofatina gotirib ¢ixaran fovgelads hadisalar bas vers bilor. Kiitlovi
qurgin silahlar totbiq edilon hadisalori tam sokilde giymatlondirmok miimkiin deyil, lakin onlar
somarali sokildo idara etmok olar (Pugkova, 2016: 377). Bu tip fovgolado hadisolor zamani baslica
mogsad xilasetmo islori yerino yetiron soxsi heyato, otraf miihito vo ohaliys tosir edon tohliikali
amillori ¢evik sokilds aradan galdirilmasi vo risk doracosini azaltmaqdan ibaratdir.

Natica

Qoaza-xilasetma bolmolorinin horbi xarakterli FH zonasina ¢atmasina tosir edon amillor miioyyon
olunmus, bu miiddatin hesablanmasi ii¢iin metodika islonmisdir.

Zadolonma ocaqglarinda goza-xilasetmo vo digor toxirasalinmaz iglorin togkilino dair todbirlor
dinc dovrdo planlagdirilmali vo hazirlanmalidir. Diismon hiicum etdikdon sonra iso onlar
doqiqlosdirilir vo yaranmis voziyyat nozors alinmaqla hoyata kegirilir.

Catma vaxtinin doqiq hesablanilmasi iigiin soraitin prognozlasdirilmasi vo qiymotlondirilmasi
hiicuma qgadar, eloco do sonradan kosfiyyatin verdiyi molumatlar asasinda onlar1 doqiqlosdirmaklo,
yoni diismonin kiitlovi qirgin vasitolorini faktiki totbiq etmasi barads ilkin molumatlara osaslanaraq
aparilir.

Diismon hiicum edonos godor prognozlasdirma miiasir silahlarin dagidict amillori, yerli
soraitlorin vo QX bdlmalorinin imkanlarinin xiisusiyyatlori nazars alin-magqla yerinas yetirilir.

Bu xtiisusiyyatlars, aiddir: fiziki-cografi, meteoroloji vo sanitar-epidemioloji; insan vo qiymatli
materiallar resurslari; noqgliyyat, rabito vo tikililorin voziyyeti; zodelondikde vo dagildiqda
partlayislar, yanginlar, subasmalar va s. natico-sinds ikinci dagilma manbalari yaratma ehtimali olan
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iqtisadi obyektlorin mévcudlugu. Belslikls, fovgoalads hallarln vo naticalorinin aradan qaldirilmasi
zamani xilasetmo bolmoalorinin zodolonmo ocagina c¢atma vaxtinin avvalcodon hesablanmasi vo
ehtimal edilon tosir amillorinin miioyyon edilmasi bilavasito xilasetmo islorinin miivaffaqiyyotlo
hoyata kegmosina tosir edir.
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ELEMENTAR ZORROCIKLORIN QARSILIQLI TOSIRININ TODQIQi

Xiilasa

Elementar zorrociklorin miixtalif nozoriyyslori mdévcuddur, baxmayaraq ki, halo do vahid tam
nozoriyys yoxdur. Bu mogalodo elementar zorrociklorin garsiligh tosirinin asas anlayislari, novlori
vo mexanizmlori nozordon kegirilmisdir. Protonlarin daxili qurulusunun Oyronilmosi elementar
zarraciklor fizikasinin aktual masslslorindon biridir. Maqalado protonlarn miixtalif tip qarsiliqlt
tasirino nozori olaraq baxilmisdir. Bazi enerjilords zarraciklorin qarsiliqh tasirinin naticalori qrafiki
olaraq tosvir edilmisdir. Nozori hesablamalarin eksperimentlorlo yoxlanilmasi da boyilik ohomiyyat
dastyan masololordondir.

Acgar sozlar: enerji, zarracik, kvark, atom, niiva

Gunay Dadashzadeh
Azerbaijan State Pedagogical College
gunay dadaszade@mail.ru

Study of interactions of elementary particles

Abstract

There are various theories of elementary particles, although there is still no single complete
theory. The main concepts, types and mechanisms of the interaction of elementary particles were
considered in this article. The study of the internal structure of protons is one of the topical issues of
elementary particles physics. The article considers the different types of interactions between of
protons. The results of the interaction of particles in some energies are graphically described.
Experimental verification of theoretical calculations is also of great importance.

Keywords: energy, particle, quark, atom, nucleus

Giris

Maddos qurulusunun dyronilmasi zamani malum olmusdur, ki atomlar proton vo neytronlardan
toskil olunmusdur.Bunu toyin etmok elo do ¢otin olmamisgdir - zarraciyi lazimi enerjiyo ¢atdirdiqda
onlar 6z “torkib hissoloring” pargalanmigdilar. Lakin proton ve neytronlarla bunu etmok miimkiin
olmamigdir.Onlarin bollinmoaz zorrocik olmamasina baxmayaraq he¢ bir giiclii qarsiligh tosirde
“hissalorine” ayirmaq miimkiin olmamisdir. Buna goro do protonlarin daxilini miisahido edib
onlarin qurulus vo formasini gérmok tiglin miixtalif iisullar fikirlosmoyo fiziklora onilliklor lazim
olmusdur (Trofimova, 1998: 478). Hazirda protonun struktrunun dyronilmasi-elementar zoraciklor
fizikasinin aktiv saholorindon biridir.Elementar zorrociklor daxili qurulusu digor zorrociklorin
birlosmosi kimi togqdim edilo bilmoyon hissaciklordir. Zarrociklor bir-birino ¢evrilo, miixtolif
reaksiyalara giro vo basqa elementar hissaciklori omolo gotira bilor (Trofimova, 1996: 304).
Tacriibado miisahids edilon ilk elementar hissacik elektron olmusdur vo on doqquzuncu osrdo katod
stialariin bir hissasi kimi kosf edilmisdir. XX asrin avvallorindo proton, daha sonra iso neytron vo
pozitron kasf edildi. Niive fizikasinin inkisafi ilo elementar zorraciklorin say1 koskin sokilds artd1 vo
indi ylizlorladir. Demok olar ki, biitiin elementar zorrociklor {i¢iin yiikk vo maqnit momentinin oks
qiymaotlorina malik olan antihissociklor var. Zoarracik vo antihissacik qarsilasdiqda, onlar mohv
olurlar, yoni Eynsteynin E=mc? diisturuna uygun olaraq, zorraciklorin siikunot kiitlosi ilo olagoli
enerjisi silalanma enerjisina ¢evrilir (Volkenshtein, 1999: 328).
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Hadronlarin torkib hissalorinin dyronilmasi sahasinds on iri, inqilabi vo sonralar aydin oldugu
kimi, on holledici addim 1964-cu ildo Amerika alimlori M.Gell-Mann vo C.Sveyq torafindon
atilmigdir. Onlarin ideyasina osason, butun hadronlar comi ug¢ yeni, indiyo godor malum olmayan
geyri-adi zorrocikdon vo onlarin antilorindon qurulmuslar (Trofimova, 1999:592). Bu qeyri-adi
fundametal obyektlori Gell-Mann <kvark>lar, C.Sveyq iso «<tuz>lar adlandirmisdi. Sonralar
Gell-Mannin qoydugu ad yasamigdir. Homin kvarklar latin alifbasinin u, d va s hariflarils (ingiliscs,
uygun olaraq, <Kyuxar>>, Kasag1>> vo «qoribo>> monalarini veran up, down vo strange sozlorinin
ilk horiflorilo) isars edilir. Sonralar elmo daha u¢ nov kvark daxil edilmisdir: ¢ -kvark, b - kvark vo ¢
-kvark (ingilisco charm-fusunkar, beauty (yaxud bottom) — gozal (yaxud alt), truth (yaxud top)- asil
(yaxud ust) sozlorindon). Kvarklarin novlorini cox vaxt kvarkin rayihalori adlandirirlar. Cadval 1-
do kvarklarin xarakteristikalar1 gostorilmisdir (Volkenstein, 1999: 588).

Beloliklo, hadronlarin kvark qurulusu kosf olundugdan sonra molum olmusdur ki, kvarklarin bir
nec¢d ndvil olur vo onlardan bir ¢ox miixtalif nov zorraciklor konstruksiya oluna bilor.Buna goro do
bir-birinin ardinca yeni hadronlarin tapilmasi artiq he¢ kosi toacciiblondirmir.Hadronlarin kiitlosi
he¢ do kvarklarin kiitlolori comindon ibarat deyil.Kvarklarin 6z kiitlosi- yalniz iki faiz protonlarin
kiitlesindon asilidir, biitiin qalan agirliq ise kvarklar birlikdo saxlayan qlivve sahosi hesabina
meydana golir (Krasilnikov, 2002: 29).

Protonlarin daxilinds enerji sanki ayri-ayr1 kompakt sahoalords konsentra olunmusdur ki, bunlari
da mohsur fizik Rigard Feynman torafindon parton adlandirmaq toklif olunmusdur.

Yiiklii partonlar-kvarklar, neytral partonlar iso gliionlardir. Tocriibalor gostormisdir ki, enerjinin
yaris1 kvarklarda, yarisi iso qliionlarda comlonir.

Partonlar1 on yaxsi halda elektronlarla toqqusmada Gyronmok olverislidir (Suprun, 2004: 54).
Mosalo ondadir ki, protonlardan forqli olaraq elektronlar giiclii qarsiliqlt tosirlords istirak etmirlor
vo onun protonla toqqusmasi ¢ox sado goriiniir-elektron ¢ox qisa miiddstds virtual foton stialandirr,
yuklii partonlara boliiniir vo sonunda boyiik sayda zarraciklor yaradir (sokil 1).

\)\Elektr}/

Foton

b — ya @(

Proton

/

d
MgzONLAR /

Sakil 1. Protonun elektronla toqqusmasi

Demok olar ki, elektron, protonun ayri-ayri hissolore qisa miiddato do olsa boliinmasinds boyiik
rol oynayir (8). Siiratlondiricido belo proseslorin bagverma tezliyini bilmoklo protonun daxilindoki
partonlarin saymi vo yiikiinii toyin etmok olar.Lakin elementar zorraciklorin torkibi, ogor onlar isiq
sliratino yaxin siirotlo horokot edirlorso, nisbi anlayisdir (Platonova, Kukulin, 2010: 281).
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Cadval 1. Kvarklar barads malumat
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Giicli LHC (Large Hadron Collider-giiclii adron siiratlondiricisi) masini (sokil 1) milyardlarla
protonlarin digor milyardlarla protonla togqusmasini tomin edir vo bu toqqusmani siiratlondirir. Bu
isin 9sas moqsadi tobioti basa diismok ii¢iin olan osas suallara cavab vermokdir. Qarsiliglh tosirin
digor xarakteristikas1 ylkli nen zorrociklor ¢oxlugunun verilmis faza hocmindo hadisslorin

paylanmasidir (sokil 2).
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Sakil2. Yiiklii zarraciklor ¢coxlugunun verilmis faza hacminds hadisalorin paylanmasi
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Paylanmadan goriintir ki, pr> 100 MeV /s olduqda hadisalords yiiklii zarraciklor ¢oxlugu 200-2
catir, pr > 500 MeV /s oldugda iso 120 olur. 60 zorrocik coxlugundan baslayaraq eksperimental
gostaricilor generatorun prognozunu asir. Eksperimental verilonlors on uygun generator ATLAS-dir
(sokil 3).

LAr hadronic end-caop and
s, forward caolorimeters

Torold magnets ."'I | '|‘ LAr electromagnetic calorimeters
Muon chambers Solenoid magnet ‘ Transition radialion fracker
Semiconductor trocker

Sakil 3. Atlas detektorunun sxemi

Bas protonlar toqqusanda na bag verir? Proton miirokkob zarrocikdir, o gliion sahasi ilo bir-birilo
baglanmis 3 kvarkdan ibaratdir (+2/3 elektrik yiikli iki u-kvarkdan vo —1/3 yiiklii bir d-kvarkdan ).
Ogoar proton isiq siirating yaxin siiratlo horokotdodirss, o zaman qliion sahasi sadacs baglayict qiivve
olmur vo kvarklarla birlikds horakat edon -qliion-zarraciklor seli kimi maddilosir. Hesab etmak olar
ki, tez ucan proton bir-birino garismis qgliion, kvark, antikvark “dumanindan” ibaratdir. Iki proton
qarsi-qarstya toqqusduqda o demok deyil ki, hor bir parton qarsidaki protonun daxilindoki ns iloso
toqqusur.Adoton daha sads hal bas verir: bir protondan bir kvark digor garsidaki protonun hansisa
bir hissasi ilo toqqusur, digor partonlar iss yan kegirlor (Platonova, Kukulin, 2010: 282).

Bir qayda olaraq, partona zorbo enino deyil, uzununa bas verir. Noticodo, 9sason, hadronlar
boylik uzununa, kicik enino impulsla yaranirlar.Buna goro do tipik proton-proton toqqusmasi
toxminan sokil 4-doki kimi goriiniir.

aapoHb
[
— YN

*P

Sakil 4. Hadronlar ¢coxlugunun yaranmasinin prosesi sxematik tasviri

Boyiik enerjilorlo proton toqqusanda,toqqusduqda yeni yaranan hissociklor orjinal toqqusan
hissalordon daha agir olur vo bu E=mc? asasinda olur.Toqqusmaya daxil edilon biitiin enerji kiitls ilo
ovoz oluna bilar (Platonova,2011:55). Belsliklo proton-proton toqqusmasmda enerji vo momentin
saxlanmasi kimi osas prinsiplare riayat olunmagqla “har sey” ola bilor (sokil5).
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Sakil 5. Protonla-protonun toqqusmasinin tasviri

Giiclu qgarsiligh tasirin elementar akti-rongli kvarkin qliion buraxmasi vo udmasidir (sokil 6).
Roangli qluonu buraxdigda vo ya udduqda kvark oz (sokil 4) rongini doyisir, rayihasi iso avvalki kimi
qalir.

q

q

Sakil 6. Kvarkin qliion buraxmasi vo udmasinin sxematik tasviri

Hal-hazirda dord név fiziki qarsiligh tosir molumdur, onlar1 fundamental adlandirmaq olar: 1)
qravitasiya, 2) zaif, 3) elektromaqnit, 4) giiclii (niivo).

Bu qarsiliqh tosirlor daha sado olanlara boliino bilmoz. Qarsiliqh tosirlorin 6zlori elementar
zarraciklordon istifado edilmoklo hoyata kegirilir. F= qiq2/ 4meor? Kulon diisturunda uzuna tosir
prinsipindon vo ya signalin ani yayilma siiratindon istifado edilir. Bu diistur stasionar vo ya yavas
horokat edon yiiklor {i¢lin dogudur, o zaman ki, onlar arasinda signal miibadilasi zamani hissaciklor
arasindaki mosafanin doyismasini nozora almamagq olar. Isigm sonlu siirotini nozore almaq noqtovi
yuklorin garsiligh tosiri iiglin diisturlar1 ohomiyyatli dorocodo ¢otinlosdirir.  Miiasir fizika
baximidan elektrik yiiklorinin qarsiliglt tosir mexanizmi necadir? Kvant elektrodinamikasi
corcivasindo gostarilir ki, elektrik yiiklori arasinda qarsiliqh tasir elektromaqnit tosirinin dasiyicist
olan fotonlarin miibadilasi yolu ilo hoyata kegcirilir. Yiiklordon birinin yaxinlifinda basqa bir yiiklo
udulmus virtual fotonlar yaranir. Bu virtual fotonlarla yiiklorin miibadilasi garsiligl tosir qiivvasinin
yaranmasina sobab olur. Yada salaq ki, virtual hissociklor ¢ox qisa miiddat arzindo mdvcud ola
bilon, onlarin eksperimental miisahidosi ii¢lin yetorli olmayan hissaciklordir. Virtual hissaciklorin
movcudlugu onlarin digor hissociklora tosirinin naticolori ilo tosdiglonir. Virtual hissociklorin
yaranmasi saxlanma ganunlarinin, mosalan, enerjinin saxlanmasi ganununun pozulmasi ilo bas vers
bilor. Bu pozuntularin izah1 Heisenbergin geyri-miioyyanlik prinsipi nozors alinmagqla verilir.
Eynilo, digor qarsiliql tosir ndvlori bu qarsiliglt olageni toyin edon miivafiq monbolor arasinda
elementar hissociklorin miibadilasi yolu ilo hoyata kegirilir. Cox vaxt virtual hissaciklorin - qarsiliqlt
tasir dastyicilarinin movcudlugu ovvalca nazari olaraq proqnozlagdirilir, sonra ise bu hissaciklor
eksperimental olaraq miioyyon edilir (Kukulin, Platonova, 2012:31).
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Natica

Kvark modeli sayasindo bir sira yeni elementar hissociklori prognozlasdirmaq vo sonra kosf
etmok miimkiin oldu. Kvarklarin vo fraksiya elektrik yiiklorinin 6zlori halo etibarli sokildo miisahida
edilmomisdir, lakin bazi tocriibalordo kvarklarin vo fraksiya elektrik yiiklorinin miisahido edildiyi
goriiniir. Kvarklar arasinda qarsiligli olago xiisusi hissociklorin - qluonlarin miibadilosi yolu ilo
hoyata kecirilir. Rongi bir kvarkdan digorina kegirorok kvarklarin bir yerdo saxlanmasina sobab
olurlar. Hom kvarklar nazariyyasinin 6zii, hom ds elementar hissaciklorin daha imumi nazariyyasi
todqiqat vo inkisaf moarholasindadir.

Odabiyyat

1. Trofimova, T.I. (1998). Fizika kursu. M.: Ali moktab, 478 s.

2. Trofimova, T.1. (1996). Fizika kursu iigiin problemlar toplusu. M.: Ali moktab, 304 s.

3. Volkenshtein, V.S. (1999). Fizikanin iimumi kursu {i¢iin problemlor toplusu. Sankt-Peterburq:
“Xiisusi odobiyyat”, 328 s.

4. Trofimova, T.I., Pavlova, Z.G. (1999). Halli ilo fizika kursu iigiin problemlar toplusu. M.: Ali
moktab, 592 s.

5. Volkenstein, V.S. (1999). “Umumi fizika kursu ii¢iin mosalaler toplusu’nun biitiin hallori. M.:
Ast, 588 s.

6. Krasilnikov, O.M. (2002). Fizika. Miisahido naticolorinin islonmasi {igiin metodiki gostariglor. M.:
MISIS, 29 s.

7. Suprun, I.T., Abramova, S.S. (2004). Fizika. Laboratoriya islorinin yerino yetirilmosi iigiin

tolimatlar, Elektrostal: EPI MISiS, 54 s.

https://elementy.ru/trefil/46/Elementarnye chastitsy

9. Platonova, M.N., Kukulin, V.I. (2010). Spin observables in proton-induced deuteron breakup
within the refined Glauber model. Book of Abstracts of LX International Conference “NUCLEUS
2010”. St. Petersburg: SPbGU, 281 p.

10. Platonova, M.N., Kukulin, V.I. (2010). Reconstruction of nn and np helicity amplitudes from Nd
experimental data at intermediate energies. Book of Abstracts of LX International Conference
“NUCLEUS 2010”. St.Petersburg: SPbGU, 282 p.

11. Platonova, M.N. (2011). Quark degrees of freedom in the deuteron and their testing in nucleon-
deuteron scattering. Book of abstracts of the Rutherford Centennial Conference on Nuclear
Physics, Manchester, UK, Bristol: IOP Publishing, 55 p.

12. Kukulin, V.I., Platonova, M.N. (2012). Short-range components of nuclear forces: experiment
versus mythology. Book of Abstracts of LXII International Conference “NUCLEUS 2012”,
Voronezh, St. Petersburg: SPbGU, p. 31.

*

Gondorilib: 11.05.2023 Qoabul edilib: 20.09.2023

44


https://elementy.ru/trefil/46/Elementarnye_chastitsy

TOBIOT VO ELM Beynalxalq elmi jurnal. 2023 / Cild: 5 Say:: 11/45-51 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 11 /45-51 e-ISSN: 2709-4189

BIOLOGiYA VO AQRAR ELMLOR
BIOLOGICAL AND AGRARIAN SCIENCES

DOI: https://doi.org/10.36719/2707-1146/38/45-51
Samirs Bagirova
Dendrologiya Bag1 Publik Hiiquqi Soxs
biologiya tizrs folsafo doktoru
samira.baqirova.2013@mail.ru
Soxavat Riistamov
Azorbaycan Respublikasi Elm Tohsil Nazirliyi
Tacriiba-Sonaye Zavodu
kimya tizro falsofs doktoru
sakhavat.rustamov(@gmail.com
Leyla Atayeva
Dendrologiya Bag1 Publik Hiiquqi Soxs
magistrant
atayeva-2019@mail.ru
Sobnom 9srafova
Dendrologiya Bagi1 Publik Hiiquqi Soxs
magistrant
shabnam_ashrafova@mail.ru

PINUS L. CINSINO AID NOVLORDO “BAG MOLHOMI” PREPARATININ
ISTIFADO PERSPEKTIVLIiYi

Xiilasa

Qlobal miqyasda artan antropogen tosirlor vo kaskin iglim doyisikliklorinin intensivliyi tobii
ekosistemlorin deqradasiyasina sobob olmusdur. Respublikamizda yasillasdirmada yeni ndvlorin
tatbiqi, iqlim dayiskenliklari va ekoloji tarazligin pozulmasi ilo slagoadar olaraq yeni innovaziv bitki
xostaliklorinin yayilmasi siirotlonmisdir. Patogenloro qarsi ilkin profilaktik todbir olaraq budama
isinin diizglin aparilmasi vacib sortlordondir. Yalnis aparilan budama prosesi yara yerlorindo
cliriimayo, xastalik vo catlarin amolo golmasina sobab olur ki, bu da mikroorqanizm vo gébaloklorin
daxil olmasimna sorait yaradir. Bu sobabdon budama yerlorino xiisusi molhamlorin totbiq edilmasi
miitloqdir. Tocriiba-Senaye Zavodu MMC tarafindon istehsal olunmus “Bag Malhomi” preparatinin
“Dendrologiya Bag1” publik hiiquqi soxsin arazisinds totbiqi prespektivliyinin laborator vo stasionar
sokildo aragdirilmasi moqalonin osas moqgsadi olmusdur. Laborator soraitdo sinaqdan kegirilmis
“Bag molhomi” preparatt “Dendrologiya Bagi” orazisindo Pinus eldarica Medw. vo Pinus
halepensis Mill. ndvlorino budanmadan sonra totbiq edilmis vo novlorin {izorindo dendroxronoloji
todqiqatlar aparilmig, miisbat naticalor alde olunmusdur.
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Perspectives of the use of '"garden ointment" for species belonging to genus of Pinus L.

Abstract

Increasing anthropogenic impacts and the intensity of drastic climate changes on a global scale
have led to the degradation of natural ecosystems. The spread of new innovative plant diseases has
accelerated due to the introduction of new species in greening in our republic, climate changes and
disruption of the ecological balance. As a primary preventive measure against pathogens, proper
pruning is one of the important conditions. Improper pruning causes rotting, disease, and cracks in
wound areas, which allow microorganisms and fungi to enter. For this reason, it is necessary to
apply special ointments to the pruning sites. The main goal of the article was to investigate the
feasibility of using the "Garden Ointment" preparation produced by the Experimental-Industrial
Plant LLC in the territory of the public legal entity "Dendrology Garden" in a laboratory and
stationary manner. The "Garden Ointment" project won the "Main Grant Competition - 2022" grant
of the "Science Development Fund". "Garden Ointment" preparation tested in laboratory conditions
in "Garden of Dendrology" Pinus eldarica Medw. and Pinus halepensis Mill. were applied to the
species after pruning and dendrochronological studies were conducted on the species, positive
results were obtained.

Keywords: garden salve, Pinus L., Pinus eldarica Medw., Pinus halepensis Mill., pruning,
dendroclimatology, dendrochronology

Giris

Budama prosesi meso ekosistemindo tobii halda vo suni sokilde iso insan torofinden aparilir.
Mesolords is1q stiasinin az diisdilyii budaqlar quruyur vo gévdodon ayrilir. Bu proses “tobii budama”
vo ya “tobii govdo tomizliyi” adlanir. Suni budamanin bir ¢ox {iistiin cohatlori oldugu kimi cavan
budaglar1 kosorkon diqqot tolob edir. Bozi novlorin kosim yerlori tez borpa olundugu halda,
oksoariyyat novlords iso gec barpa olunur (Mammadov, 2016: 278). Oksar ndvlorin budanmasi ii¢iin
on uygun vaxt payiz vo ya erkon yazdir. Xiisusile, yarpaqlarmi tékon agaclar gec budanmalidir.
Budama zamani yaranan yara yerlorino molhom totbiq edilmasi vacibdir. Malumdur ki, agac
toxumasi 6ziinli barpa etmok qabiliyyotino malikdir (Fritts, 1976: 22). Diametri 2-2,5 sm-don ¢ox
olmayan kigik yaralar nisboton tez sagalirsa, dorin yaralar xiisusi digqgot tolob edir. Molhom kasilmis
yerlori yandirmayan, qurutmayan, yogrulan, soyugun tosirindon orimoayan, torkibi zorarsiz olmalidir
(Garcia, 2012: 57). Yaz aylan bitkilor {i¢iin an hassas dovr oldugundan bag molhominin sinaqdan
kegirilmosi torafimizdon bu dovrde daha intensiv aparilmisdir (sok.1.). Yaz aylarinda bitkilordo hor
hans1 bir ¢atlamis yaradan siro axini miisahids olunur ki, bu da zorarvericilari calb edir vo ¢iirlimo
prosesing sorait yaradir. AR ETN Tocriiba-Sonaye Zavodu MMC torafindon istehsal edilmis “Bag
Molhomi” budama vo peyvonddon sonra dekorativ vo meyvo agaclarinda yaranan zodslorin
sterilizasiyast vo sagaldilmasi iigiin preparatdir (4, 5). Bu mogsadlo zavodun elmi-todqiqat sinaq
laboratoriyasi torofindon bir ne¢o niimuno hazirlanmis, bu niimunoslordon biri yiiksok effektivlik
niimayis etdirmisdir. Belo ki, togdim olunan tocriibo niimunolori 1 hektar orazido sinaqdan kegirilib
vo miisbat naticalor alds olunub. Homg¢inin, “Bag malhomi”-nin istehsali zamani yerli xammaldan
istifado edilmosi vo mohsulun hazirlanmasi1 zamani az itki (2%) alds edilmosi iqtisadi vo ekoloji
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cohotdon tommiz mohsul oldugunu siibut edir (6), (AEF-MCG-2022-1(42)-12/08/3-M-08 Elmin
Inkisafi Fondu layiho némrosi).

Bag molhomi budanmig kasik yerlorino riitubatin daxil olmasi sababindon gévdo ¢liriimoasinin,
gomiricilor torofindon, saxtadan, giinos yanigindan zadolonmoalorin vo patogen orqanizmlorin daxil
olmasinin garsisini alir. Malhom gévdos gabiginda “siini qabiq" effekti yaradir, regenerasiya prosesini
stiratlondirmak ticiin istifads olunur. T-46 turbin yagi, parafin, polietilen, polimer Lubimax 181-TDS
materialindan hazirlanmis malhom kasilmis yerlori yandirmayan, qurutmayan, yogrulan homginin,
soyugun tasirindon arimayandir. 1 ton malhomin hazirlanmasi {igiin 670.0 kg T-46 turbin yag1, 250.0 kg
parafin, 50.0 kg polietilen, 50.0 kg polimer Lubimax 181-TDS istifado olunmusdur. Mohsulun hazirlan-
mas1 zamani temperatur 100°C qodar yiiksaldilorak bark material aridilmis vo 0,5 saat qarigdirilmisdir.
Novboti 4 saat orazinds temperatur 60°C-ya qador soyudulmus vo hazir mohsul bosaldilmigdir. 1020.0
kq garisiq materialdan 1000.0 kq bag malhami, 20.0 kq iso qaliq mohsul oldo edilmisdir. istifadoyo tam
hazir mohsul oavvolcadon isitmo tolob etmir, +4°C temperaturda istifado oluna bilor. Saxta vo yagish
giinlor istisna olmagqla, il arzinds istifads edilo bilor, ¢linki su yeni totbiq olunan qoruyucu tobagoyo
zarar vera bilor. Effektivliyi artirmagq ti¢lin bandajla qapadilmasi tovsiys olunur (cad.1.).

Cadval 1.
Bag moalhomi preparatimin hazirlandig1 materiallar
Miqdari
Ne Adi o ‘ Kq
Gotiiriilmiisdiir:
1. T-46 turbin yagi 65,2 670,0
2. Parafin 24,8 250,0
3. Polietilen 5,0 50,0
4. Polimer Lubimax 181-TDS 5,0 50,0
Comi 100,0 1020,0
Alimmugdir:
1. Bag molhomi 98,0 10,0
2. Itki 2,0 20,0
Comi 100,0 1020,0

AR ETN Tacriibe-Sanaye Zavodu MMC torafindon istehsal edilmis malham Dendrologiya bagi
orazisindo sentyabr ayma uygun olaraq qeyde alinmis orta ayliq temperatur (23.6°C) vo riitubot
(66%) nozoro alinmaqla Pinaceae Lindl. (Samkimilor) fasilosinin Pinus L. (Sam) cinsinin Pinus
eldarica Medw. (Eldar sam1), Pinus halepensis Mill. (Holob sam1) ndvlorinin budanmis vo agiq yara
yerlorino otbiq edilmisdir (7). “Bag molhomi” preparatinin budama isi aparilmis ndévlor iizorindo
tosir mexanizmlorinin izlonilmoasi mogsadi ilo Dendrologiya Bagimin Dendroxronologiya
laboratoriyas1 Pinus eldarica Medw. vo Pinus halepensis Mill. névlarinin yaslh niisxalordon Suunto
burgusu vasitosi ilo saquli sahays perpendikulyar olaraq hor iki agacdan 4-5 niimuno gotiiriilmiis,
konteynera yerlosdirilmisdir (Cook, 1990: 166). Niimunolorin ¢ixarilmasi zamani yaranan agiq yara
yerlorine moalhom totbiq edilmis, aldo edilmis niimunoslor laboratoriya soraitindo qurudulmusdur
(Vaqanov, 1978: 103). illik halgalarin serhadlorinin aydin gériinmosi {iciin niimunaler yonularaq
dendroxronoloji tadqiqe hazirlanmisdir (Bagirova, 2020: 21).
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Sakil 1. “Bag moalhami” preparati va istifadasi

Agaclarin boyiimasi ii¢iin olverisli orazilordo genis illik halgalar omolo golir. Agaclarin radial
artim1 otraf miihitin doyiskonliylorini 6ziindo oks etdirir. Olverissiz sorait zamani halqalar arasi
mosafo daralir, bu da novloro 6z tosirini ohomiyyatli dorocods gostorir. Antropogen tosirlorin
artmasi va iqlim doyisikliklari tabii ekosistemlorin ciddi deqradasiyasina sabab olmusdur. LINTAB
6 binokulyar mikroskopdan vo TSAPwin statistik illik halgalarin tohlili proqramindan istifads
etmoklo novlorin populyasiyalarinda bas veron proseslorin biometrik analizi, eloco do novlorin
miithafizosi moagsadi ilo todqiqatlar icra edilmisdir (Schweingruber, 1996: 609). Halqalar {izorindoki
molumatlarinin oxunmasi1 Schweingruber metodikast osasinda aparilmigdir (Rinn, 1996: 246).
Binokulyar mikroskopla alinmis illik halgalarin eni 6l¢ii skalasma uygun olarag, LINTAB 6
qurgusu ilo 0,01 mm doqiqliklo Slgiilmisdiir (sok. 2) (Siyatov, 2000: 80). Mikroskop altinda
halgalarin toyinindo Cook-Kairiukstisin iisulundan, yalang¢i vo itmis halqalarin askar edilmosindo
F.Rinin totbiq etdiyi TSAPwin proqramindan istifado edilmisdir (Bagirova, 2019: 25).

Sam cinsinin Pinus eldarica Medw. - Eldar sam1 Azorbaycanin endemik vo relikt noviidiir.
Pinus eldarica Medw. tobii halda hiindiirlityii 20 m-o gador olan agacdir (Qurbanov, 2009: 131).
Govdesinin  diametri 40 sm-dok olub, bozumtul-qonur rongds, qeyri-barabar cathdir.
Iynoyarpaglarin uzunlugu 12-15 sm-o gador olub, gdy rongdadir, konarlari narm dislidir, uclar1 azca
sivrilosmigdir. Aprel vo may aylarinda kiilok vasitosilo tozlanir, toxumla ¢oxalir. Yetismis qozalari
yumurtavari-uzunsov vo ya yumurtavari-konussokillidir, rongi bozumtul-qonur vo ya gqonurumtul-
gohvoyi rongdoadir. Quraqliga, istiys, soyuga davamhidir, soranhiga, kiiloys doziimlii vo torpaga
tolobkar olmayan sam ndéviidiir.Dendrologiya Bagi orazisindon gétliriilmis Pinus eldarica Medw.
1898, 1908, 1962, 2000, 2021-ci illords iglim amillorinin tasiri noticasinde ndviin inkisafi asagi
diismiis, 1919, 1921, 1943, 1950 vo 2019-cu illords iso yiiksok inkisaf dinamikasi gostordiyi
miloyyonlosdirilmisdir. Noviin inkisafi normal qiymotlondirilir. Todqiqatlar noticasindo 203 sm
gbovda diametrino malik ndviin 1868-ci ilds okildiyi, yasinin 155 oldugu molum olmusdur (qraf.1).
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Qrafik 1. Dendrologiya Bagi arazisindon gotiiriilmiis Pinus eldarica Medw. (A) Pinus
halepensis Mill. (B) novlorinin govdasinin illik halqa olgiiloring keyfiyyoat gostaricilori

I

A B

Se.kil 2. Govdadon niimunalorin gotiiriilmasi (A) vo
LINTAB 6 binokuliyar mikroskopunda tadqiqi (B)
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Pinus halepensis Mill. hiindirliyii 25 m-o, diametri 50 sm-a ¢atan, diiz vo ya oyrigdovdali
agacdir. Cavan agaclarin ¢atiri six, oval-konusvari vo ya piramidaldir (Mommodov, 2011: 167).
Budaglar1 uzun, elastik, iynayarpaqlarla ortiilmiisdiir, zoglar1 nazikdir, tumurcuqlarin uzunlugu 5-10
mm-o ¢atir. fynoyarpaqlari ciit-ciit yerlosir, yumsaq vo nazikdir, cavan iynoyarpaglar agiq-yasil,
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yasl iynayarpaglar iso tiind-yasil olub, konarlar1 hamar, uclart sivrilogmisdir. Qozalart meyva
saplaglarindan asili halda yerlosir, yetismis qozalarin qalxanciqglar iridir. Kiilok vasitosilo tozlanir.
Quraqgliga davaml, isigsevon vao torpaga qarsi tolobkar olmayan ndvdiir. Toxumla ¢oxalir. Park vo
baglarin yasillasdirilmasinda Halob (P.halapensis) samindan genis istifads edilir. Bagin orazisindon
gotiiriilon 240 sm diametrli Pinus halepensis Mill. — Holob sam1 noviiniin 1895-ci ilds okildiyi, 128
yast oldugu miioyyonlosdirilmisdir. ©lde edilon naticoloras asason demoak olar ki, Pinus halepensis
Mill. novii 1932, 1934, 1942, 1998, 2002-ci illorde yoni, 37, 39, 47, 103, 107 yaslarinda inkisafi
yuksolmis, 1945,1954, 1961, 2002, 2008- ci illordo 50, 59, 66, 107 vo 113 yaslarinda iso asagi
inkisaf dinamikas1 miisahido edilmisdir (cad. 2).

Cadval 2.
2023-cii ildo Dendrologiya bagimin arazisindon gotiiriilmiis niimunalorin
dendroxonoloji gostaricilori

Novlor Govdonin Saho Agacin yasi
diametri (sm) Koordinatlari
Pinus eldarica Medw. 203 40°29'18.4"N 50°09'36.0"E 155
Pinus halepensis Mill. 240 Mordokan 'Dendrologiya Bag1' 128
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Natica

Moqalodo Pinus L cinsinin 2 ndviiniin dendroxronoloji tohlili aparilmis, iglim amillorinin
novloras tosiri Oyronilmis, novlorin inkisaf dinamikasi verilmisdir. Pinus eldarica Medw. vo Pinus
halepensis Mill. novlorinin yaglh niisxolorindon niimunslor gotiiriilorok, dendroxronoloji todqiqatlar
aparilmisdir.

Tadqiqatlar naticasindo gdvds diametri 240 sm olan Pinus halapenssis Mill. néviiniin (40°29
18.4"N 50°0936.0"E) yasmin 128 il (inkisafa basladig: tarix 1895), govdo diametri 203 sm olan
Pinus eldarica Medw. (40°29 18.4"N 50°0936.0"E) ndviiniin yasinin 155 il (inkisafa bagladig: tarix
1868) oldugu miioyyonlosdirilmisdir. Yasillagdirmada genis istifado edilon, dekorativ goriintisli
Pinus eldarica Medw. va Pinus halepensis Mill. novlarinin shomiyyatini nozars alaraq, onlarin tabii
ehtiyatlardan daha somoroli istifads, ekoloji tohliikasizliyin qorunmasi iizorindo nozarotin
mohkomlondirilmasi vo bu kimi digor istiqgamatlordo kompleks islorin goriilmosi zorurati yaradir vo
ciddi nozarat tolob edir. Novlorin inkisafi hal-hazirki illordo normal qiymstlondirilir. Miisyyon
olunmusdur ki, bag molhominin totbiqindon sonra agaclarda inkisaf dinamikasi yiiksaliso dogru
getmisdir. Malhomin totbiqi oduncagin radial artimina da effektiv tosir gdstormigdir. Biitiin bunlar1
nozoro alaraq tobii ehtiyatlardan somoroli istifado, ekoloji tohliikasizliyin qorunmas: iizorindo
nozarotin méhkomlondirilmasi vo bu kimi digor istigamatlordo kompleks iglorin gdriilmasi nazorda
tutulmalidir.
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NAXCIVAN MUXTAR RESPUBLIKASI FLORASINDA KOLOMKIMILOR -
BRASSICACEAE BURNETT. FOSILOSININ BOZi MONOTIP NOVLO TOMSIL
OLUNAN CINSLORININ BIOEKOLOJIi VO FAYDALI XUSUSIYYOTLORI

Xiilasa

Magqals Naxcivan MR florasinda Kolomkimilor — Brassicaceae Burnett. fasilosinin bazi monotip
novle tomsil olunan — Alliaria Heist. ex Fabr. — Sarimsaqotu, Anchonium DC. — Anxoni, Asperuginoides
Rauschert (Buchingera Boiss. & Hohen.) — Buxinger, Bunias L. — Topootu, Calepina Adans. —
Kalepina, Capsella Medik. — Qusoppoyi, Cardamine L. — Urokotu, Coluteocarpus Boiss. —
Saqqildagmeyvo, Cymatocarpus O.E. Schultz — Sorbostmeyvo vo Nasturtium R.Br. — Qi1 kimi
cinslorinin bioekoloji vo shomiyyatli xilisusiyyatlorindon bahs olunur.

Burada geyd olunan cinsloro moxsus novlorin yayildigi hiindiirlik qursaqglari, ekoloji miihiti,
riituboto miinasibato gors ekoloji qrupu, hoyat formasi, cografi areal tiplori, faydali xiisusiyyatlori barado
molumatlar geyd olunmusdur. Bunlarla yanasi homin cinslorin Nax¢ivan florasi iigiin xarakterik,
Azarbaycan florasinin endemi vo Naxc¢ivan Muxtar Respublikasinin Qurmizi Kitabina daxil edilon
niimayandalori hagqinda da molumatlar qeyd olunmusdur. Askar olunan ndvloarin yerlorinin galocok
todqgiqatgilara malum olmasini nozors alaraq, gedilon arazilorin doniz soviyyasindon hiindiirliiklori vo
koordinatlar1 da gqeyd olunmusdur.

Acgar sozlar: kalomkimilor, fasila, cins, nov, areal, bioekologiya

Afag Aliyeva

Nakhchivan State University
PhD in biology

afagaliyeval 00@gmail.com

Bioecological and useful characteristics of some monotypic species of the genus of the family
Brassicaceae Burnett in the flora of Nakhchivan Autonomous Republic

Abstract

The article discusses the bioecological and important characteristics of some monotypic species of
the genus, family Brassicaceae Burnett - Alliaria Heist. ex Fabr. — Garlic, Anchonium DC. — Lobeder,
Asperuginoides Rauschert (Buchingera Boiss. and Hohen.) — Sverbiga. — Calepina Adans. - Calepina,
Capsella Medik. — Shepherd's purse, Cardamine L. — Meadow heart, Coluteocarpus Boiss. —
Cymatocarpus O.E. — Nasturtium R.Br. - Freefruit beetroot common in the flora of Nakhchivan
Autonomous Republic.

Here information is provided about altitudinal zones, ecological environment, ecological group by
humidity, life form, types of geographic range, beneficial properties of species belonging to these
genera. In addition, information was also mentioned about representatives of genera characteristic of the
flora of Nakhchivan, endemic to the flora of Azerbaijan, included in the Red Book of the Nakhchivan
Autonomous Republic. Considering that future researchers will know the location of the discovered
species, the altitudes and coordinates of the areas visited are also noted.

Keywords: cruciferous, family, genus, species, habitat, bioecology
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Giris
Brassicaceae Burnett. fosilosinin diinya florasinda 350 cinsda birloson 3000 névii, Azarbaycan
Respublikasi florasinda 74 cinsds - 248, Nax¢ivan MR florasinda 67 cinsdo toplanan 165 novii bitir.
Bu novlor miixtalif hiindiirliik qursaqlart vo ekoloji miihitlordo yayilmisdir. Fosilo bitkilori
asasan kserofit tipli ndvlor olub, respublika arazisinin quru iqlimine monsub orazilorde yayilmisdir.

Brassicaceae Burnett. fasilosinin torkibinds on ¢ox ndv say1 13 olan cinslorls yanasi, bir vo ya iki

novls tomsil olunan cinslor do vardir. Fosilo bitkilori faydali xiisusiyyatlari ilo saciyyslonir. Bels ki,
novlor arasinda balveran, qida, dorman, adviyyo, yem, kosmetik, dekorativ ohomiyyatli bitkilor do
vardir.

Kolomkimilor — Brassicaceae Burnett. fasilosinin orazi florasinda 67 cinso daxil olan 165 novii
yayilmigdir. Bu cinslor arasinda Alyssum L. — Cugundurot (13 ndv), Erysimum L. —Isitmootu (13
nov), Lepidium L. — Bozalaq (10 ndv), Isatis L. — Rongotu (9 ndv), Aethionema R.Br. — Pulcuqgluot
(8 nov) coxsayl novloro malikdir. Bu cinslorlo yanasi fosilonin monotip névlo tomsil olunan cinslori
do var (Talibov, 2021: 147-157).

Tadgiqatin yeri va iisullari. Todqiqatlar Nax¢ivan Muxtar Respublikasinin Babok rayonunun
Arazboyu diizonliklori, Nax¢ivan sohorotrafi ¢omonliklor vo meyvo baglart yerloson orazilor,
Kongorli rayonunun Calxanqala vo Tozokond otrafi, Culfa rayonun Boyohmad, Orafso, Xozinadors,
Kola mesasi, Ordubad rayonunun Diiyliin, Ustiipii, Mozra va Sahbuz rayonlarmmn - Sahbuz Dévlot
tobiot qorugu (Batabat mesosi otrafi), Kiikii-Darobogaz, Asagi-Yuxari Buzqov, kondlorini ohato
etmisdir. Todqiqatlar zaman1 orazilorin doniz soviyyasindon hiindiirliiklori (DSH) vo koordinatlar
da qeydo alinmigdir. Ilkin yaz (mart-aprel aylari) florasinin intensiv yayilma dévrlorini ohato
etmoklo, novlorin vegetasiya miiddotinin sona (avqust-sentyabr aylar1) yaxinlasmasi dovrlorino
godor, todqiqatlar davam etdirilmisdir. Todqigat obyekti iso Brassicaceae Burnett. fosilosi
cinslorinin monotip névlori olmusdur. Orazilora gedilon ekspedisiyalar vo sorbast marsrutlar zamani
cinsin yayildig1 ekocografi sorait miioyyonlosdirilmis, bitki niimunalori toplanilmis, herbarilori
hazirlanmis vo novlor toyinedicilor vasitasilo miioyyon olunmusdur. Todqiqatlar aparilan arazilorin
kordinatlar1 agagidaki kimidir: Xozinadors - DSH 1835 m koordinat 39°18'58"N, 45°47'20"E, 1781
m-39°18'58"N, 45°4722"E, 1810 m-39°18'59"N, 45°47'22"E, Kiikii-Dorabogaz-1908 m
39°32'12"'N, 45°37"2"E, 1995 m- 39°32'39"'N, 45°36'39"E, 2021 m-39°32'52"N, 45°35'49"E, 2074
m 39°32'52"N 45°36'1"E; Yuxari Buzqov — 1604 m- 39°30'56"N, 45°22'52"E, 1619 m-39°31'0"N,
45°22'52'E, 1688 m- 39°31'3"N, 45°22'41"E: Naxsivan sohoratrafi comonliklor vo meyvo baglari-
882 m 39°12'38,259"N, 45°24'53,52552"E; Sahbuz Dovlot tobiot qorugu (Batabat mesosi otrafi —
2010 m-39°31'49,32588"'N, 45°46'50,59812"E;)

Tadqiqat isindo cinslorin taksonomiyasi iglonarkon cografi areal tiplori (Qrossqeym, 1950: 108 -
252; Seyidov, Ibadullayeva, Qasimov, Salayeva, 2014: 267-293; Qrossqeym,1946: 671; Nobiyeva,
2013: 122-132), hoyat formalar1 (Plaksina, 2001: 135-144) asorlordon istifado olunmusdur. Cinso
aid olan novlar (Talibov, 2021:147-157; OTTCOFBBDITFONAROA, 2023: 4-7; German, 2022:
146-152) todqgiqatlara asason doqiqlosdirilmisdir.

Novlorin toyinindos, eloco do adlarinin daqiqlosdirilmasinds {imumi gobul edilmis: “Biolib”,
“EOL", “ITiS”» Beynolxalq nomenklaturalardan da istifade olunmusdur (9, 10, 11)

Tahlil vo miizakira. Todqiqat aparilan orazilords asagidaki novlor tapildi:

Alliaria Heist. ex Fabr. — Sarimsaqotu cinsinin diinyada vo Azorbaycanda 2, Nax¢ivan Muxtar
Respublikasi florasinda bir novii yayilmisdir. Alliaria petiolata (Bieb.) Cavara vo Grande (4.
officinalis Andrz. ex Bieb.) — Dorman sarimsaqotu novii 20-100 sm hiindiirliikds bitki olub, IV-V
aylarda c¢icokloyir,VI-VIII aylarda iso meyvo verir. Bitki antihelmintik tosiro malikdir, yerli
qiciglandiric (xardal plasterlori ovozino) kimi istifado olunur. Bronxial astma, sinqa, ishal, ¢iban vo
yaniqlarin miialicosindo faydalidir.

Anchonium DC. — Anxoni cinsinin diinyada 3, Azorbaycanda vo Nax¢ivan MR florasinda bir
novi yayilmisdir. Anchonium elichrysifolium (DC.) Boiss. — Quruyarpaq anxoni novii 10-35 sm
hiindiirliikds bitki olub, V-VI aylarda ¢i¢oklayir, VI —VII aylarda iss meyva verir.

Asperuginoides Rauschert (Buchingera Boiss. and Hohen.) — Buxinger cinsinin diinyada,
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Azorbaycanda vo Naxg¢ivan MR florasinda bir névii yayilmisdir. Asperuginoides axillaris (Boiss.
and Hohen.) Rauschert (Buchingera axillaris Boiss. and Hohen.) — Qoltugmeyva buxinger novii
10-70 sm hiindiirliikkds bitki olub, IV- V aylarda ci¢okloyir, VI- VII aylarda iso meyvo vo toxum
verir.

Bunias L. — Topootu cinsinin diinyada 5, Azarbaycanda vo Naxg¢ivan MR florasinda bir novii
yayilmisdir. Topoaotunu “Bunios” adi altinda yunan hokimi Dioskorid (e.2.50-ci il) dorman bitkilori
sirasina daxil etmisdir (Poqorelova, 2016: 69-70]. Bunias orientalis L. — Sorq topootu novii 25-80
(100) sm hiindiirliikkds bitki olub, IV-V (VI) aylarda ¢i¢okloyir, VI-VII aylarda iso meyva vo toxum
verir.

Calepina Adans. — Kalepina cinsinin diinyada 5, Azorbaycanda vo Nax¢ivan MR florasinda bir
novi yayilmisdir. Calepina irregularis (Asso) Thell. — Oyri kalepina novii 20-60 sm hiindiirliikds
bitki olub, IV-V aylarda ¢igokloyir, V-VI aylarda iso meyvo vo toxum verir.

Capsella Medik. — Qusoppayi cinsinin diinyada 6, Azorbaycanda vo Nax¢ivan MR florasinda bir
novi yayilmisdir. Capsella bursa - pastoris (L.) Medik. — Adi qusoppoyi novii 5-60 sm
hiindiirliikds bitki olub, IV-V (IX) aylarda ¢icokloyir, V-VII (IX) aylarda isa meyva verir. Bitkinin
torkibinds qlikozidler, saponinlor, alkaloidlor, aminlor, inozit, lizvi tursular, fitonsidlor, asi
maddalori, C va K vitaminlori vardir. K vitamini qankasici tosira malik oldugu {i¢iin usaqliq, mada-
bagirsaq, boyrok, agciyor qanaxmalarinda istifado olunur. Homginin otundan domlonmis ¢ay daxili
ganaxmalarda istifadosi faydalidir (©liyev, Hiiseynov, Qurbanov, Tagiyev, 2016: 91-92).

Cardamine L. — Urokotu cinsinin diinyada 100-don artiq, Azorbaycanda 8, orazi florasinda isa
bir novii yayilmisdir. Cardamine uliginosa Bieb. (C. amara L. x C. dentata Schult.) — Bataqliq
tirokotu novii 20-40 (50) sm hiindiirliikdo kokiimsov govdali bitki olub, V-VI (VIII) aylarda
cigaklayir, VI-VIII (IX) aylarda iso meyvo vo toxum verir.

Coluteocarpus Boiss. — Saqqildagmeyvs cinsinin diinyada, Azorbaycanda vo orazi florasinda bir
novi yayilmisdir. Coluteocarpus vesicaria (L.) Holmboe — Torlu saqqildagmeyvo novii 8-20 sm
hiindiirliikds bitki olub, V-VI aylarda ¢igokloyir, VI-VIII aylarda iso meyvo vo toxum verir.

Cymatocarpus O.E. Schultz — Sorbostmeyvo cinsinin diinyada 3, Azorbaycanda vo orazi
florasinda bir novii yayilmisdir. Cymatocarpus Grossheimii N.Busch — Qrossheym sorbastmeyvosi
novil 20-40 sm hiindiirliikkds bitki olub, V-VII aylarda ¢i¢oklayib meyveo va toxum verir.

Nasturtium R.Br. — Qij1 cinsinin Azorbaycanda vo orazi florasinda bir novii yayilmisdir.
Nasturtium officinale R.BR. — Dorman qijis1 novii 10-60 sm hiindiirliikds bitki olub, V-VII aylarda
cigokloyir, VII-VIII aylarda iso meyvo vo toxum verir. Bitkinin torkibindo karotin, piyli yaglar,
saponin, alkaloid, qlikozidlor, C vo E vitaminlori vardir. Diuretik, abortiv, islodici, maddoslor
miibadilosini yaxsilagdiran tosiri vardir. Qaraciyor, revmatizm, boyrok, yuxari tonoffiis yollar
xostoliklori, 6d kisosi dasi, dori, singa, xos vo bad xassoli sislor, sokorli diabet, podaqra, yaniqlar,
anemiya, ziyil vo doyonak zamani istifadosi shomiyyatlidir (Poqorelova, 2016: 69-70).

Novlarin bioekoloji xiisusiyyatlori asagidaki codvalds geyd olunmusdur:

Cadval 1.
Kslomkimilor — Brassicaceae Burnett. fasilasinin bir sira
novldrinin yayildig: hiindiirliikk qursagi, ekoloji miihiti vo qrupu

Ne Novlor Hiindiirliik Ekoloji miihiti Ekoloji
qursaqlari gqrupu
1. | Alliaria petiolata (Bieb.) Cavara & | Orta dag qursagina Mesalar, Mezofit
Grande (4. officinalis Andrz. ex godor kolluglar
Bieb.) — Dorman sarimsaqotu konari,
parklarda alaq
otu kimi
2. | Anchonium elichrysifolium (DC.) Subalp vo alp Dasli, qayali Kserofit
Boiss. — Quruyarpaq anxoni yiiksokliyi yerlor
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3. | Asperuginoides axillaris (Boiss. & | Orta dag qursagi Enliyarpaql Mezokserofit
Hohen.) Rauschert (Buchingera mesolor, dagh
axillaris Boiss. & Hohen.) — torpaqglar
Qoltugmeyva buxinger
4. | Bunias orientalis L. — Sorq topaotu Asagi dag Comonlar, Mezofit
qursagindan subalp alaql yerlor,
ylksokliyino qodor okinlor
5. | Calepina irregularis (Asso) Thell. | Diizonlik, dagotoyi | Alaqli yerlor, az | Mezokserofit
— Oyri kalepina riitubotli yerlor
6. Capsella bursa - pastoris (L.) Diizanlikdon alp Yollar vo alaght | Mezokserofit
Medik. — Adi qusoppayi yliksokliyina qodor yerlor
7. Cardamine uliginosa Bieb. (C. Ortavoyuxaridag | Dasli yamaclar | Kseromezofit
amara L. x C. dentata Schult.) — qursagi vo oazis (bazon)
Bataqliq iirokotu
8. Coluteocarpus vesicaria (L.) Orta dag Quru vo dagh Kserofit
Holmboe — Torlu sagqildagmeyva | qursagindan yuxari yamaclar
qursaga qodor
9. Cymatocarpus Grossheimii Dagotoyi Quru, dash Kserofit
N.Busch — Qrossheym yamaclar
sarbastmeyvosi
10. Nasturtium officinale R.BR. — Orta dag qursagina Bataqliqlar, Hidrofit
Daorman qyjis1 gadar nomli yerlor vo
su sahili

Caodvoldon goriindiiyii kimi ndvler qanunauygun sokildo miixtolif yiiksokliklor vo ekoloji
miihitlords yayilmisdir. Ekoloji qrupuna gdra do hamginin miixtslif qruplara aiddir.

Bu ndévlorin hoyat formasi, cografi areal tiplori vo ohomiyyati barodo molumatlar asagidaki
cadvalds verilmisdir:

Cadval 2.

Kolomkimilar — Brassicaceae Burnett. fasilasinin bir sira novlorinin
yaylldig1 hayat formasi, cografi areal tipi vo faydah xiisusiyyatlori

No Novlor Hoyat Cografi Faydah
formasi areal tipi xiisusiyyatlori
1. Alliaria petiolata (Bieb.) Cavara & Ikiillik Palearktika | ©dviyyat, dorman,
Grande (4. officinalis Andrz. ex Bieb.) yem, balveran
— Darman sarimsaqotu
2. | Anchonium elichrysifolium (DC.) Boiss. | Coxillik Qorbi Asiya
— Quruyarpaq anxoni
3. Asperuginoides axillaris (Boiss. & [ran-Turan
Hohen.) Rauschert (Buchingera Birillik
axillaris Boiss. & Hohen.) —
Qoltugmeyva buxinger
4. Bunias orientalis L. — Sorq topaotu Birillik vo | Qorbi Asiya Qida, balveron
ya ikiillik
5. Calepina irregularis (Asso) Thell. — Birillik | Araliq donizi Qida
Oyri kalepina
6. | Capsella bursa - pastoris (L.) Medik. — Birillik Holarktika Dorman va
Adi qusoppayi balveron
7. Cardamine uliginosa Bieb. (C. amara Coxillik On Asiya
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L. x C. dentata Schult.) — Bataqliq

qjist

iirokotu
8. Coluteocarpus vesicaria (L.) Holmboe Coxillik Kigik Asiya
— Torlu saqqildagmeyvo
9. Cymatocarpus Grossheimii N.Busch — Birillik Atropatan
Qrossheym sorbastmeyvasi
10. | MNasturtium officinale R.BR. — Dorman Coxillik Avropa Darman, qida, bal

Vo ¢igok tozu
veran, yem,
adviyyo

Yuxaridaki moalumatlara asason 4 nov birillik, 4 név c¢oxillik, bir nov ikiillik, bir név isa birillik
va ya ikiillik hayat formasina malikdir. Qeyd olunan ndvlor arasinda balveran, adviyyat, dorman,

yem va qida shomiyyatli bitkilor do vardir.

Bu cinsloro moxsus novlor arasinda Naxc¢ivan MR florasi iiglin xarakterik, Azorbaycan
florasinin endemi vo Nax¢ivan Muxtar Respublikasinin Qirmizi Kitabina daxil edilon niimayondalor
do vardir. Bu haqgda molumatlar asagidaki codvalds geyd olunmusdur:

Cadval 3.

Koalomkimilor — Brassicaceae Burnett. fasilasinin bir sira cinslorinin
Naxg¢ivan florasi ii¢iin xarakterik, Azarbaycan florasinin endemi va
Nax¢ivan Muxtar Respublikasinin Qirmizi Kitabina daxil edilon novlori

Ne Novlor Naxc¢ivan | Azarbaycan | Nax¢ivan MR-in
florasiiiciin | florasinin Qirmuzi Kitabina
xarakterik endemi daxil edilon
1. | Alliaria petiolata (Bieb.) Cavara &
Grande (4. officinalis Andrz. ex
Bieb.) — Dorman sarimsaqotu
2. | Anchonium elichrysifolium (DC.)
Boiss. — Quruyarpaq anxoni
3. | Asperuginoides axillaris (Boiss. & Lower Risk-LR [a-
Hohen.) Rauschert (Buchingera Conservation
axillaris Boiss. & Hohen.) — Dependent —CD
Qoltugmeyva buxinger (Naxgivan)
4. | Bunias orientalis L. — Sorq topootu
5. | Calepina irregularis (Asso) Thell. —
Oyri kalepina
6. | Capsella bursa - pastoris (L.) Medik.
— Adi qusoppoayi
7. | Cardamine uliginosa Bieb. (C. amara
L. x C. dentata Schult.) — Bataqliq
iirokotu
8. | Coluteocarpus vesicaria (L.) +
Holmboe — Torlu saqqildagmeyva
9. | Cymatocarpus Grossheimii N.Busch — + +

Qrossheym sarbastmeyvosi

10. | Nasturtium officinale R.BR. —
Daorman qjis1
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Noatica

Orazi florasinda tapilan bitkilordon: Cymatocarpus Grossheimii N.Busch — Qrossheym
sorbastmeyvasi novii Azorbaycan florasinin endemidir. Kolomkimilor fosilosinin Coluteocarpus
Boiss. — Saqqildagmeyvo vo Cymatocarpus O.E. Schultz — Sorbastmeyva cinslori bir novlo tomsil
olunur vo bu cinslor Azarbaycanin Naxc¢ivan florasi ii¢iin xarakterikdir (9sgorov, 2016: 183-198).
Asperuginoides axillaris (Boiss. & Hohen.) Rauschert (Buchingera axillaris Boiss. & Hohen.) —
Qoltugmeyva buxinger névii Nax¢ivan Muxtar Respublikasinin Qirmizi Kitabina daxil edilmisdir.

Gedilon ekspedisiyalar zamani ¢okilmis bozi fotosokillor:

Sakil 1,2,3. Nasturtium officinale R.BR.-Darman qujis1 (Kangarli rayon Calxanqala kand
atrafi)

Sakil 4. Capsella bursa - pastoris (L.) Medik. — Adi qusappayi
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NAXCIVAN MUXTAR RESPUBLIiKASI FLORASINDA
OMOKOMOCIKIMILOR - MALVACEAE JUSS. FOSILOSI
BITKILORININ TAKSONOMIK VO COGRAFI TOHLILI

Xiilasa

Nax¢ivan Muxtar Respublikanin zongin florasinda diinyanin oksor flora vo bitkilik tiplori
togokkiil tapmisdir. Orazi florasina daxil olan qodim (relikt) bitki qruplarindan biri do
Omokomacikimilor fosilosidir. Fasilonin torkibina daxil olan cins vo ndvler bu giinadok sistematik,
filogenetik vo florogenetik baximdan tam Oyronilmomisdir. Bu sobabdon Naxg¢ivan Muxtar
Respublikasinda ©mokoémacikimilor (Malvaceae Juss.) fosilasi bitkilorinin sistematik vo cografi
tohlili aktualdir.

Moqalodo, muxtar respublika florasinda ©Omokomoacikimilor fasilonin bir yarimfasilo
(Malvoideae Burnett), 3 triba (Malveae J. Presl, Hibisceae Richb., Gossypieae L.), 9 cinso (Abutilon
Mill., Alcea L., Althaea L., Malva L., Malvella Jaub. & Spach., Hibiscus L., nom. cons., Lavatera
L., Gossypium L., Abelmoschus Medik.) daxil olan 22 ndvlo tomsil olundugu gdostorilmisdir.
Homginin ndvlorin areoloji tohlili aparilmisdir.

Acar sozlar: Malvaceae Juss., sistematika, cografi tohlil, fasila, cins, nov

Enzala Novruzova
Nakhchivan State University
PHD in biology

enovruzova 32@mail.ru

Taxonomical and geographical analysis of Malvaceae Juss family plants in the flora of
Nakhchivan Autonomous Republic

Abstract

Most of the world's flora and plant species occur in the rich flora of the Nakhchivan
Autonomous Republic. One of the ancient (relic) plant groups in the flora of the region is the
Arboriaceae family. The genera and species in the section have not been fully investigated
systematically, phylogenetically and fluorogenetically. Therefore, systematic and geographical
analysis of Malvaceae Juss. family plants in Nakhchivan Autonomous Republic is important.

In the article, the flora of the autonomous republic includes one subdivision (Malvoideae
Burnett), 3 tribes (Malveae J. Presl, Hibisceae Richb., Gossypieae L.), 9 genera (Abutilon Mill.,
Alcea L., Althaea L. Malva L., Malvella Jaub, from the Malvoideae Burnett family. & Spach.,
Hibiscus L., nom. cons., Lavatera L., Gossypium L., Abelmoschus Medik.) were shown to be
represented by 22 species. Areological analyzes of the species were also performed.

Keywords: Malvaceae Juss., systematic, geographical analysis, family, genera, species

Giris
Nax¢ivan Muxtar Respublikas1 orazisinds bioloji miixtalifliyin hortorofli todqiqi miiasir
botanikanin aktual problemlorindondir. Antropogen tosirlorin, xiisusilo da texnogen tssirlorin
inkisafi orazids flora vo bitkiliyinin mohv olmasina gatirib ¢ixarir. Buna osaslanaraq floranin ayri-
ayrt sistematik qruplarmin (fasilo, cins, ndv) miiasir metodlarla dyronilmesi, onlarin yayilma
zonalarinin miioyyan edilmasi vo areoloji tohlili mithiim elmi vo praktik shomiyyato malikdir.
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Aparilan todqiqatlar yalmiz bitkilorin sistematik, ekoloji-cografi, fitosenoloji xiisusiyyatlorini
miloyyon etmir, homg¢inin onlarin antropogen tosir altinda somorsli istifadosi, qorunma yollarinin
diizgiin toskil edilmoasina vo genefondunun toplanaraq, miihafizo olunmasina komok edir.

Muxtar respublikasi orazisindo yayilan va floranin omolo golmosindo miihiim yer tutan qodim
bitki fosilolorindon biri do ©mokdmaocikimilor fofilesidir. Malvaceae Juss. fosilosi Yer Kiirosinin
tropik vo subtropik zonalarinda 244 cinso daxil olan 4225 ndvls tomsil olunur. Fasilonin torkibindo
iqtisadi shomiyyoto malik olan cinslordon bamya, pambiq vo kakao, bazok bitkilosrindon Alceae,
Malva va Tillia cinslori daha genis yayilmisdir. Novlorin sayima goro on boylik cinsloro Hibiskus —
300 ndv, Sterculia — 250 név, Dombeya — 250 nov, Pavonia — 200 nov, Sida — 200 nov daxildir
(Osgorov, 2016: 203-208; Ibadullayeva, 2012:127-129; Ibadullayeva, 2013:1328-1333;
Ibadullayeva, 2015: 114-117).

Malvaceae Juss. — Omokomaocikimilor fosilosinin torkibino daxil olan ndvlorin sistematikasi
miibahiso dogurur. Belo ki, Sensu Stricto qeydiyyati ilo aparilan tosnifata osason fosilonin kladistik
monofiletik, yoni eyni acdaddan téroyon vo ortaq noqtslori eyni olan qruplardan ibarat oldugu irsli
sirlilmiisdiir. Sensu Lato tosnifat prinsipino osason ©Omokdmacikimilor fasilosi bitkilorinin
sistematik torkibi genetik todqiqatlara osason verilmisdir. Molum olmusdur ki, miiasir todqiqatlar
noticosindo  fosilonin sistematik strukturu miioyyon edilorkon Sensu Lato prinsipi osas
gotiiriilmiisdiir. Bu prinsipo osason genetik olagolor noticasindo Bombaceae, Tiliaceae va
Sterculiaceae fosilolori ayri-ayri cinslor kimi Malvaceae Juss. fasilosinin torkibino daxil edilmisdir.

APG beynolxalq sistemino asason Malvaceae Juss. — Omokomacikimilor fasilosi 9 yarimfasilodo
birlogorak Simal vo Conub qiitblorindon bagqa biitiin tropik vo subtropik orazilorde rast golinir
(kaldogram) (APG, 2009: 105-121).

Omokomacikimilor fasilosinin 9 yarimfasilodo birlosmasinin genetik olagolori 2021-ci ilds
Amerikan todqiqatcilar torofindon aparilan genomik todqiqatlar naticosindos tosdiq edilmisdir. Belo
ki, filogenetik alagoalora nozor saldigda aydin olur ki, yarimfasilolorin miixtalif yayilma zonalarina
baxmayaraq onlar genetik cohatdon biri-birini tamamlayirlar.

Kaldogqram

9mokomacikimilor — Malvaceae Juss. fasilosinin

yarimfasilalar iizra boliinmasi

Byttnerioideae: 26 cins, 650 ndv, pantropik, osason Conubi Amerika
Grewioideae: 25 cins, 770 ndv, pantropik

Sterculioideae: 12 cins, 430 ndv, pantropik

Tilioideae: 3 cins, 50 nov, Simali tropik zonalar vo Morkozi Amerika
Dombeyoideae: 20 cins, 380-3 gadar ndv, paleotropik, asason Madaqaskar
Brownlowioideae: 8 cins, 70 ndv, paleotropik

Helicteroideae: 8-12 cins, 10-90 ndv, tropik, osason Conub-S$arqi Asiya
Malvoideae: 78 cins, 1670 ndv, miillayim — tropik

Bombacoideae: 12 cins, 120 nov, tropik, osason Afrika vo Amerika

Aparilan todqiqatlar, adabiyyat materiallar1 vo herbari niimunsloring asason aydin olmusdur ki,
Naxc¢ivan Muxtar Respublikas1 biomiixtolifliyindo xiisusi yeri olan Malvaceae Juss. fosilosi
nlimayondolorinin sistematik tohlili aparilaraq elmi osasli naticolor aldo edilmisdir.

Azorbaycan florasinda fasilonin respublika orazisindo 9 cinso (Komaci - Malvella Jaub. &
Spach., ©mokdmaci - Malva L., Xotmi - Lavatera L., Glilxotmi - Alcea L., Bolgomotu - Althaea L.,
Doli amokdmaci — Malvalthaea lljin., Kondirotu - Abutilon Mill., Hibiskus - Malvella Jaub. &
Spach., Besmeyvo - Kosteletzkya Presl.) torkibino daxil olan 36 noviinii (Malvella sherardiana (L.)
Jaub. & Spach - Jerard komocisi, Malva leiocarpa l1ljin. — Tiiksiizmeyvo omokdémaci, Malva
armeniaca 1ljin. — Irovan omokdmacisi, Malva sylvestris L. - Meso omokdmocisi, Malva erecta
Presl. — Diizqalxan omakdmaci, Malva mauritiana L. — Mavritan amakdmaci, Malva Grossheimii
IMlin. — Qrossheym oamoakdmacisi, Malva niceaeensis All. — Tiirtkmon amokdmacisi, Malva neglecta

60



TOBIOT VO ELM Beynalxalq elmi jurnal. 2023 / Cild: 5 Say: 11/59-65 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 11 /59-65 e-ISSN: 2709-4189

Wallr. - Alaq oamokdmaci, Malva pusilla Sm. In Engl. — ki¢ik amokdmaci, Malva parviflora L. —
Kigik¢igok amokomaci, Lavatera thuringiaca L. - Tiiriings xotmi, Lavatera punctata All. — Noqtali
xotmi, Alcea rugosa Alef. - Qurisiq giilxotmi, Alcea kusariensis 1ljin. — Qusar giilxotmi, Alcea
lenkoranica 1ljin. — Lonkoran giilxotmi, Alcea tabrisiana (Boiss. & Buhse) Iljin - Tobriz giilxotmi,
Alcea sachsachanica 1ljin. — Sagsaganli omokomoci, Alcea flavovirens (Boiss. and Buhse) Iljin -
Yasil - sar1 giilxotmi, Alcea hyrcana A. Grossh. — Hirkan giilxotmi, Alcea rosea L. - Cohray1
glilxotmi, Althaea hirsuta L. - Sortyarpaq balgomotu, Althaea officinalis L. - Dorman bslgomotu,
Althaea daghestanica L. (A. armeniaca Ten.) - Dagistan bolgomotu, Althaea taurinensis DC. — Sorq
balgomotu, Althaea cannabina L. - Cotonovari balgomotu, Malvalthaea transcaucasica lljin. —
Qafqaz dolicincilimi, Abutilon theophrasti Medk. - Teofrast kondirotu, Hibiscus syriacus L. -
Suriya hibiskusu, Hibiscus rosa - sinensis L. - Cin quzilgiilii, Hibiscus trionum L. - Ugar hibiscus,
Kosteletzkya pentacarpos L. — Kanap besmeyvo, Gossypium hirsutum L. — Adi pambiq, Gossypium
albescens Raf. — Agimtil pambiq, Gossypium frutescens Lastery. — Kolvari pambiq, Gossypium
Jumelianum (Tod.) Prokkh. — Misir pambig1) yayildigini qeyd etmisdir. Lakin bu osordo Pambiq -
Gossypium L. cinsi Bombacaceae fasilasinin torkibinde gostorilmisdir. Homginin Tilliaceae fosilasi
ayriliqda qeyd edilmisdir (Qrossheym, 1935: 331-347; Flora Azerbaydjana, 1953:212-259).

A.A. Qrossheym “Qafqaz floras1” asorinin VI-c1 cildindo ©mokdmacikimilor fosilosinin 12 cins
va 47 noviin, E.M. Qurbanov isa “Bitki sistematikas1” dors vasaitindo 9 cinsa daxil olan 35 noviin
Azorbaycan Respublikasi orazisindo yayildigmni gdstormisdir (Qrosheym, 1950: 136-161;
Qurbanov, 2009).

A.M. Osgorovun apardigi floristik todqiqatlar naticasinde Malvaceae Juss. fosilasinin sistematik
torkibi genis todqiq edilorak, fosilonin Azorbaycan Respublikasi florasinda ndv torkibi miioyyon
edilmigdir. Beloliklo, A.M. Osgorov “Azarbaycanin Bitki Alomi” osorinds fasilonin respublika
florasinda yabani vo becorilon soraitdo 10 cinso daxil olan 34 noviiniin yayildigi hagda molumat
vermisdir (9sgarov, 2016: 204-207).

Nax¢ivan Muxtar Respublikasinda T.H. Talibov vo O.S. Ibrahimov torofinden aparilan
todqiqatlar zaman1 Malvaceae Juss. — Omokdmaocikimilar fasilosinin ndv torkibini miioyyon edarak,
2008-ci ildo “Naxg¢ivan Muxtar Respublikast florasinin taksonomik spektri” kitabinda fasilonin
orazi florasinda 7 cinso daxil olan 18 ndvlos tomsil olundugunu gostormiglor. Muxtar respublika tigiin
Omokomacikimilerin taksonomik icmali “Azorbaycan florasi” osorino asason hazirlandigi {igiin
Gossypium L. - Pambiq cinsi fasilonin torkibine daxil edilmomisdir. verilon T.H. Talibov va ©.5.
Ibrahimov torafindon ®mokdmocikimilor fasilesinin sistematik icmali asagidaki kimi verilmisdir
(Talibov, ibrahimov, 2008: 121-122).

Ordo: Malvales

Familia: Malvaceae Juss. - Omakomacikimilor

1. Genus: Abutilon Mill. - Kondirotu

1(1) Abutilon theophrasti Medk. - Teofrast kondirotu

2. Genus: Alcea L. - Giilxotmi

2(1) Alcea flavovirens (Boiss. and Buhse) iljin - Yasil - sar1 giilxotmi

3(2) A. froloviana (Litv.) Iljin (4. nudiflora Lindl.var.froloviana Litv.)-Frolov gililxotmi

4(3) A. rosea L. - Cohray1 glilxotmi

5(4) A. rugosa Alef. - Qiris1q giilxotmi

6(5) A. tabrisiana (Boiss. and Buhse) Iljin - Tabriz giilxotmi

3. Genus: Althaea L. - Balgomotu

7(1) Althaea armeniaca Ten. — frovan balgomotu

8(2) A. cannabina L. - Catonavari balgomotu

9(3) A. hirsuta L. - Sortyarpaq balgomotu

10(4) A. officinalis L. - Dorman balgomotu

4. Genus: Hibiscus L. - Hibiskus

11(1) Hibiscus trionum L. - Ugar hibiskus

12(2)*H. rosa - sinensis L. - Cin quzilgiilii
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13(3)*H. syriacus L. - Suriya hibiskusu

14(4)*H. esculentus L. — Yeyilon bamiyo

5. Genus: Lavatera L. - Xatmi

15(1) Lavatera thuringiaca L. - Tiirlings xotmi

6. Genus: Malva L. - 9makomaci

16(1) Malva sylvestris L. - Meso omokdmacisi

17(2) M. neglecta Wallr. - Alaq amokdmaci

7. Genus: Malvella Jaub. and Spach. - Kémaci

18(1) Malvella sherardiana (L.) Jaub. and Spach - Jerard komacisi

Daha sonra Akademik T.H. Talibov, ©.S. Ibrahimov vo O. Ibrahimovun genetik vo molekulyar
sistematikaya asaslanaraq 2021-ci ildo APG sistemina uygun arsays gotirdiklori “Nax¢ivan Muxtar
Respublikas1 florasinin taksonomik spektri” kitabinda ©mokomacikimilor — Malvaceae Juss.
fasilosinin taksonomik spektrini asagidaki kimi vermislor (Talibov, ibrahimov, Ibrahimov, 2021:
144-145):

Ordo: Malvales Juss. ex Bercht. and J.Presl

Familia: Malvaceae Juss., nom. cons. - Omakdmacikimilor

Subfamilia: Malvoideae Burnett

Triba: Malveae J. Presl

1. Genus: Abutilon Mill. - Kondirotu

1(1) Abutilon theophrasti Medk. - Teofrast kondirotu

2. Genus: Alcea L. - Giilxotmi

2(1) Alcea flavovirens (Boiss. & Buhse) Iljin - Yasil - sar1 giilxotmi

3(2) A. froloviana (Litv.)lljin (Althaea nudiflora Lindl. var.froloviana Litv.)-Frolov g.

4(3) A. rosea L. - Cohray1 glilxotmi

5(4) 4. rugosa Alef. - Qiris1q giilxotmi

6(5) A. tabrisiana (Boiss. & Buhse) Iljin - Tobriz giilxotmi

3. Genus: Althaea L. - Balgomotu

7(1) Althaea daghestanica L. (A. armeniaca Ten.) - Dagistan balgomotu

8(2) A. cannabina L. - Cotonavari balgomotu

9(3) A. hirsuta L. - Sortyarpaq balgomotu

10(4) A. officinalis L. - Dorman balgomotu

4. Genus: Malva L. - Omakomaci

11(1) Malva aegyptia L. aggr. M. iljinii 1. Riedl. - Ilyin omok&macisi

12(2) M. sylvestris L. - Meso amakdmacisi

13(3) M. neglecta Wallr. - Alaq omokdmaci

5. Genus: Malvella Jaub. and Spach. - Kémaci

14(1) Malvella sherardiana (L.) Jaub. & Spach - Jerard komacisi

Triba: Hibisceae Richb.

6. Genus: Hibiscus L., nom. cons. - Hibiskus

15(1) Hibiscus trionum L. - Ucar hibiskus

16(2)*H. rosa - sinensis L. - Cin quzilgiilii

17(3)*H. syriacus L. - Suriya hibiskusu

18(4)*H. ponticus Rupr. - Pont hibiskusu

19(5)*H. cannabinus L. - Konaf

7. Genus: Lavatera L. - Xatmi

20(1) Lavatera thuringiaca L. - Tiirlings xotmi

Triba: Gossypieae

8. Genus: Gossypium L. - Pambiyq
21(1)*Gossypium hirsutum L. - Uplaq pambig1
9. Genus: Abelmoschus Medik. - Bamiya

22(1)*A4belmoschus esculentus (L.) Moench - Yeyilon bamiya
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Aparilan elmi-todqiqat noticosinds, odobiyyat molumatlarma vo herbari fondunda olan
materiallara osaslanaraq Naxg¢ivan Muxtar Respublikasi florasinda ©Omokdémacikimilor fosilosinin
sistematik torkibinin bir yarimfasilo (Malvoideae Burnett), 3 triba, 9 cinso (Abutilon Mill. -
Kondirotu, Alcea L. - Giilxotmi, Althaea L. - Balgomotu, Malva L. - Omokomaci, Malvella Jaub. &
Spach. - Komaoci, Hibiscus L., nom. cons. — Hibiskus, Lavatera L. - Xotmi, Gossypium L. —
Pambiq, Abelmoschus Medik. - Bamiyo) daxil olan 22 ndvlo tomsil olundugunu doqiqlosdirmisik.
Homginin aparilan todqiqatlar naticosindo miioyyon olunmusdur ki, Malvaceae Juss. fosilosinin
floraya daxil olan 22 noviindon 6-s1 (Hibiskus rosa - sinensis L. - Cin quzilgiilii, Hibiskus syriacus
L. - Suriya hibiskusu, Hibiskus ponticus Rupr. - Pont hibiskusu, Hibiskus cannabinus L. - Konaf,
Gossypium hirsutum L. - Uplaq pambig1 vo Abelmoschus esculentus (L.) Moench - Yeyilon bamiy9)
miixtolif mogsadlor {iclin modani florada becorilir.

Floranin cografi - genetik elementlorin Gyronilmasi, ayri-ayr1 bitki ndvlorinin omalogsalmo
morkozlorinin miioyyon edilmosi botaniki-cografi rayonlasdirilmasi sahosindo bir ¢ox gorkomli
alimlor toadqigatlar aparmiglar. Bu mosalalor A.A. Qrossheym, E.M. Lavrenko, A.T. Fedoruk vo b.
torofindon todqiq olunub. A.A. Qrossheym bir ¢ox floristik xiisusiyyatlorine gére Nax¢ivan Muxtar
Respublikasmi miistoqil floristik dairo vo rayona ayirmis vo onu iran Oyalotino daxil etmisdir.
Orazi floras1 milyon illor orzindo tarixi inkisaf yolu ke¢cmis va formalasmisdir. ©.S. Ibrahimov
muxtar respublika florasinda cografi areal tipi miioyyon olmayan 370 bitki néviiniin oldugunu
miloyyon etmis vo onlardan 327 noviin yayildigi rayonu va cografi areal tipini vermisdir. Onlar 7
areal tipinin 12 sinif vo qrupunda tomsil olunurlar. Umumiyyatlo, biitdvliikde region florasmm 7
arel tipinin 212 sinif vo qrupunun oldugu molum olmusdur (Qrossheym,1949: 328-333; Lavrenko,
1949: 53-66; Fedoruk, 1976: 78-83; Portenier, 2000: 26-33).

Apardigimiz  todqigat zamani Naxc¢ivan Muxtar Respublikast florasina daxil olan
Omokomacikimilor — Malvaceae Juss. fasilosi bitkilorinin cografi areal tiplorino goro tohlili
aparilmisdir. Floranin cografi-genetik elementlorinin 6yronilmosi, orazido ayri-ayri bitki névlarinin
omologolmo morkozlorini miioyyon etmayo, botaniki-cografi rayonlasdirma sahosindo todqiqatlara
imkan yaratmigdir. Miioyyon olunmusdur ki, muxtar respublika orazisindo yayilan 22 nov fosilo
niimayondolori 8 areoloji tiplordo (Araliqdeniz, iran-Turan, Qorbi Asiya, Kicikasiya, Qorbi-
paleoarktik, Sorqi-Asiya, Qafqaz, Avropa) birlogmisdir.

Araliqdeniz cografi tipine fosilo niimayandaslorinin 7 novii (4butilon theophrasti Medk.-Teofrast
kondirotu, Alcea rosea L. — Cohray1 giilxotmi, Althaea cannabina L. — Cotonavari balgamotu,
Althaea hirsuta L. — Sortyarpaq balgomotu, Malvella sherardiana (L.) Jaub. and Spach. — Jerard
koémacisi, Hibiscus rosa - sinensis L.- Cin quzilgiilii, Hibiscus ponticus Rupr. — Pont hibiskusu)
daxildir ki, bu da timumi novlorin 31, 82%-ni togkil edir.

Naxg¢ivan Muxtar Respublikasi arazisinds yayilan Omokomacikimilar fosilesinin 5 n6vii (4lcea
flavovirens (Boiss. and Buhse) Iljin. — Yasil-sar1 giilxotmi, Alcea rugosa Alef.- Qirisiq gilxotmi,
Malva aegyptia L. (aggr. M. iljinii 1. Riedl.) — Ilyin omokdmacisi, Hibiscus trionum L. — Ugor
hibiskus, Hibiscus cannabinus L. — Cotonovari hibiskus) Iran-Turan cografi elementino daxil
edilmisdir ki, bu da névlarin 22,73% -ni ohato edir.

Qorbi-paleoarktik cografi tipi orazido yayilan Omokomoacikimilorin 3 noviini (Althaea
officinalis L. — Dorman boalgomotu, Malva sylvestris L. — Meso amokomacisi, Malva neglecta Wallr.
in Syll. Ratisb. — Alaq amokdmaci) shato edir ki, bu da timumi novlorin 13,64%-ni toskil edir.

Naxc¢ivan Muxtar Respublikasi florasinda Malvaceae Juss. fosilasing daxil olan 3 név (Alcea
froloviana (Litv.) Iljin. — Frolov giilxotmi, Lavatera thuringiaca L. — Tiirlings giilxotmi,
Abelmoschus esculentus (L.) Moench Meth. — Yeyilon bamiya) Avropa cografi tipini ohato edir ki,
bu da imumi névlarin 13,64%-ni ohats edir.

Omokomacikimilor fasilosinin bir novii - Alcea tabrisiana (Boiss. and Buhse) Iljin. — Tabriz
giilxotmi Qorbi Asiya cografi tipino daxil edilmisdir.

Kigikasiya cografi tipino orazido yayilan Althaea daghestanica L. (A. armeniaca Ten.). —
Dagistan balgomotu novii daxil edilmigdir.
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Sorqi-Asiya cografi tipi do florada yayilan bir novls (Hibiscus syriacus L. — Suriya hibiskusu)
tomsil olunur.

Qafqaz cografi tipi do homginin bir névle (Gossypium hirsutum L. — Uplaq pambiq) tomsil
olunur.

Naxg¢ivan Muxtar respublikasi florasina daxil olan Malvaceae Juss. — Omokomacikimilor
fasilasi bitkilorini cografi tohlil edorkon asagida verilon codvaldon do goriindiiyli kimi Araliqdoniz
cografi elementino 7 név daxildir ki, bu da timumi novlorin 31,82 % - ni togkil edir. Bundan basqa
[ran-Turan gografi elementi 5 ndvlo, 22,72 %-i, Qarbi-paleoarktik cografi elementi 3 ndvlo, 13,63
%, Avropa cografi elementi 3 novlo, 13, 63 %, Qorbi Asiya, Kicikasiya, Sorqi-Asiya vo Qafqaz
cografi elementlarinin hor biri bir ndvle tomsil olunaraq, ayri-ayriliqda 4,55 % toskil edirlor.

Cadval
Nax¢ivan Muxtar Respublikasi florasinda 9makoémacikimilar fasilasina
daxil olan novlorin cografi areal elementlorinin % gostoricisi
SNe | Cografi areal elementlori Noviin adi %-lo gostarici

I. Araliqdeniz Teofrast kondirotu, Cohrayr giilxotmi, 31,82
Cotonovari  bolgomotu,  Sortyarpaq
bolgomotu, Jerard komaocisi, Cin
qizilgiilii, Pont hibiskusu

2. Iran-Turan Yasil-sar1 gililxotmi, Qirisiq giilxotmi, 22,72
flyin omokomocisi, Ugor hibiskus,
Cotonovari hibiskus

3. Qoarbi-paleoarktik Darman balgomotu, Meso omokdmacisi, 13,63
Alaq amokdmaci

4. Avropa Frolov giilxotmi, Tiriings giilxotmi, 13,63
Yeyilon bamiya

5. Qorbi Asiya Tobriz gililxotmi 4,55

6. Kicikasiya Dagistan boalgomotu 4,55

7. Sorqi-Asiya Suriya hibiskusu 4,55

8. Qafqaz Uplaq pambiq 4,55

Noatica

Miiasir todqiqgat lisullarina osaslanaraq apardigimiz todqiqat islori naticosindo vo odobiyyat
molumatlarina osason Nax¢ivan Muxtar Respublikasi florasinda Omokdmacikimilor - Malvaceae
Juss. fasilosinin 22 ndviiniin yayildigi miioyyon edilmisdir ki, onlarin 6 ndvii modoni florada
miixtolif mogsodlorlo becorilir. Floranin omolo golmosindo bdylik rol oynayan fasilo
niimayyandalarinin adlandirilmasi va sistematik torkibi APG IV sistemino asason verilmisdir.
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ZOOPLANKTON OF FRY FISHPONDS IN THE SOUTH OF KARAKALPAKSTAN

Abstract

A detailed (samples were taken every other day (sometimes daily)) zooplankton succession of
four fry fishponds in the farm “Super baliglar” of the Turtkul district of Karakalpakstan was
investigated. 30 species were recorded - 14 species of rotifers, 10 - cladocerans, 6 - copepods. All
species are common for the hydrofauna of Uzbekistan. Crustacean plankton dominated
quantitatively.

Rotifers- Brachionus calyciflorus, B. quadridentatus, Hexartra mira, Asplanchna sieboldi and
crustaceans Moina weismanni, Diaphanasoma macrophtalma, Phyllodiaptomus blanci,
Thermocyclops taihokuensis, Acanthocyclops trajani dominated. The succession of development
dynamics of individual taxonomic groups of zooplankters has been determined. The maximum
development of rotifers occurred on days 5-8 after filling the ponds, the maximum development of
cladocerans on days 7-16, and the maximum development of copepods on days 10-16 after filling
the ponds.

Keywords: fry fishponds, zooplankton, succession, numbers, biomass, Turtkul region,
Karakalpakstan, Uzbekistan
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Qaraqalpagin conubunda bahqyetisdirmo vatogalorinin zooplanktonu

Xiilaso

Qaraqalpagin Turtkul mahalindaki "Super baliglar" fermasindaki dord baliqyetisdirmo gdliiniin
(niimunalar har giin (bazon giindslik) gotiiriilmiisdiir) zooplankton naticasi arasdirilmisdir. 30 nov
- rotiferlorin 14 novii, kladokeranlarin 10 névii, kopepodlarin 6 novii geyds alinib. Biitiin novlor
Ozbokistanin hidrofaunasi {i¢iin xarakterikdir. Krustas planktonu komiyyatca iistiinliik toskil edir.

Rotiferlorin noévlori- Brachionus calyciflorus, Dorddanli Rotifer (B. Quadridentatus),Mira
Rotifer (Hexartra mira), Sieboldi rotiferi( Asplanchna sieboldi) vo xorgongkimilor —Vaysman
xorgongkimilori (Moina Weismanni), Biiyik Gozli Soffafli xorg¢ongkimilori (Diaphanasoma
macrophtalma), Blancin Yarpaqgdz xor¢ongkimilori (Phyllodiaptomus blanci), Tayhoku
Thermosiklop (Thermocyclops taihokuensis), Trajan Tikanli Siklop( Acanthocyclops trajani)
istiinliik toskil edir. Zooplanktlarin fordi taksonomik qruplarinin inkisaf dinamikasinin ugurlu
noticosi miioyyon edilmigdir. Riferlorin maksimal inkisafi 5-8-ci giinlordo gdlmagalorin
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dolmasindan sonra, kladokeranlarin maksimal inkisafi 7-16-c1 giinlords, kopepodlarin maksimum
inkisafi isa 10-16-c1 giinlorde g6lmagalarin dolmasindan sonra bas verib.

Acgar sozlor: balqyetisdirma vatagalori, zooplankton, varislik, saylar, biokiitla, Tiirtkiil vilayati,
Karakalpakstan, Ozbaokistan

Introduction

Fish fry (juvenile) ponds are small ponds with an area usually of several hundred square meters,
in which the larvae of pond fish are raised for 2-3 weeks. Empty fry ponds are filled with water and
larvae are released into them after 1-2 days. The zooplankton of fry ponds practically was not
studied even on a global scale. In Uzbekistan, only planktonic ciliates (Mirabdullaev, 1988:62-65)
and higher plants (Bakhodirova, 1989: 18) of fry ponds in the Tashkent region have been studied in
detail, and studies of metazoan plankton (rotifers, crustaceans) in fry ponds began (Mirzambetov,
Mirabdullaev, 2021:29-34; Mirzambetov, Mirabdullaev, 2022: 56-62).

Material and methods. In May-June 2022, the zooplankton of four fry ponds of the “Super
baliglar” farm in the Turtkul region of the Republic of Karakalpakstan was studied. Zooplankton
samples were taken every other day with a bucket from 10 points of the pond, filtered through a
conical plankton net made of a nylon sieve (No. 76) and fixed with formaldehyde to a final
concentration of 2-3%. The water temperature was measured: the minimum water temperature was
observed in the morning at 7-8 a. m., and the maximum at 2-3 p. m. Water transparency was
measured using a Secchi disk at 2-3 p. m. Laboratory processing of samples was carried out
according to standard methods in hydrobiology (Saha, Saha, Basu, 2017: 156-164; Salazkin,
Ivanova, Ogorodnikova, 1984:24). Before filling ponds SB1 and SB3, 10.0 tons of manure were
added to them. All ponds were filled from one supply channel with Amudarya water. Data on
morphometry and operating mode of fry ponds are given in Table. 1.

Table 1. Morphometry and operating mode of fry ponds

Ponds SB1 SB2 SB3 SB4
Area, ha 0.8 0.8 1.5 35
Middle depth, m 0.8-1.0 0.8-1.0 0.8-1.0 0.5-1.0
Date of beginning |, 5 5 220527 22.05.26 22.06.01
of pond filling
Date of finishing |, 5 22.05.29 220527 22.06.04
of pond filling
Silver carp Silver carp,
) Common 22.05.31; 22.0531;
Species, date of ca Common ca Common carp, Common
stocking - orgbz 220531 Comrnﬁgn 22,0531 carp, 22.06.02
R T Common carp,
carp, 22.06.02 22 .06.02
Density of fish, 50 Silver carp, 2.5 Silver carp, 2.0 23
109 spec./ha ’ Common carp, 5.0 | Common carp, 2.7 '

Results and discussion. Most of the bed in ponds SB1, SB2 and SB3 was covered with
macrophytes (reeds) when flooded; pond SB4 was free of vegetation. Filamentous green algae
Spirogira sp. were found; in the coastal areas of pond SB4, hard vegetation — reeds and cattails —
was significantly developed; almost half of the pond bed was occupied by Characeae gen. sp. The
water temperature in the ponds varied between 18.2 °C (7-8 a. m.) — 32.2 °C (2-3 p. m.).

In all ponds, transparency varied from 20 to 100 cm; on the first day after filling the ponds with
water, it was cloudy, and then became more transparent. Water transparency in ponds SB1 and SB3
was high at the beginning and end of the period, and in the middle of the period it decreased slightly
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due to the excessive reproduction of phytoplankton and Concostraca crustaceans (258.0 and 185.0

thousand ind./m?, respectively), stirring up silt (Fig. 1).
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Fig. 1. Water transparency of the studied fish fry ponds

The species composition of zooplankton in the studied ponds was quite similar; almost the same
species dominated. A total of 30 species of zooplankton were recorded in four fry ponds, of which
14 species were rotifers, 10 were cladocerans, and 6 were copepods. Rotifers were more diverse

(46% of total zooplankton) (Table 2).

Table 2. Taxonomic composition of zooplankton in the studied fish fry ponds

(+ — presence, ++ — dominants, — absence)

Taxa/Ponds ‘ 1 ‘ 2 ‘ 3 \ 4
ROTIFERA
1 | Anuraeopsis fissa Gosse, 1851 - + - -
2 | Asplanchna sieboldi Leydig, 1854 - ++ ++ ++
3 | Bdelloida gen. sp. + + - +
4 | Brachionus angularis Gosse, 1851 - - + -
5 | Br. calyciflorus Pallas, 1766 + ++ ++ ++
6 | Br. plicatilis O.F. Miiller, 1786 - + - +
7 | Br. quadridentatus Hermann, 1783 + + + ++
8 | Euchlanis dilatata Ehrenberg, 1832 - + - +
9 | Hexarthra mira Hadson, 1871 ++ ++ ++ ++
10 | Lecane luna O.F. Miiller, 1786 + + + +
11 | L. ungulata Gosse, 1887 - - - +
12 | Testudinella patina Hermann, 1783 - + + -
13 | Platyias quadricornis Ehrenberg, 1832 + + + +
14 | Polyarthra vulgaris Carlin, 1943 - + - +
CLADOCERA

1 \ Moina weismanni Ishikawa, 1896 ‘ + ++ ++ ++
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2 | Scapholeberis sp. + + + -
3 | Simocephalus vetulus O.F. Miiller, 1776 + - + -
4 | Bosmina longirostris O.F. Miiller, 1776 - + + +
5 | Daphnia galeata Sars, 1863 + - + -
6 | Diaphanasoma dubium Manuilova, 1964 - - - +
7 | D. macrophtalma Korovchinsky et Mirabdullaev, N n L iy
1995
8 | Macrothrix sp. + + + +
9 | Coronatella cf. rectangular + + + -
10 | Chydorus cf. sphaericus O.F. Miiller, 1776 - + - -
COPEPODA
1 | Phyllodiaptomus blanci Guerne et Richard, 1896 + ++ ++ ++
2 | Thermocyclops taihokuensis Harada, 1931 + ++ ++ ++
3 glgg:thocyclops trajani Mirabdullaev et Defaye, i i i iy
4 | Mesocyclops pehpiensis Hu, 1943 - + - -
5 | Macrocyclops albidus Jurine, 1820 + - - -
6 | Eucyclops cf- serrulatus Fischer, 1851 + + - -

In general, the detected zooplankton taxa are well known in various types of water bodies of
Uzbekistan and in particular in fish ponds (Kuzmetov,1998:20; Mirabdullaecv, Kuzmetov, Khegai,
1994: 49-53). Many of them reported in fishponds of Asia (Saha, Saha, Basu, 2017:156-164),
Europe (Gozdziejewska, Tucholski, 2011: 67-79), Africa (Adedeji, Adeniyi, Masundire, 2013:631-

640).

Pond SB2 stood out sharply from other ponds due to the significant development of rotifers
(mainly B. calyciflorus) on days 3-6 after flooding the pond with water, when the total number of
zooplankton reached 237.0 -103 ind./m?. In other ponds, the number of zooplankton did not exceed
46.5-71.0 103 ind./m? (Fig. 2).
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Fig. 2. Dynamics of zooplankton number in the studied ponds
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The biomass of zooplankton in all ponds tended to increase towards the end of the period of
operation of the ponds (Fig. 3-6), mainly due to the development of Copepoda (Th. taihokuensis
and Ph. blanci). In pond SB2, in the first week after flooding, Rotifera and Cladocera dominated
(Fig. 4); in pond SB3, Cladocera dominated (Fig. 5). In general, Copepoda predominated in
biomass in all ponds (Fig. 3-6).

Despite the fact that the density of fish larvae in pond SB4 was 2-3 times less than in other
ponds, the zooplankton biomass in it was at the same level. The highest biomass was observed in
pond SB3 (Fig. 5).
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Fig. 3. Dynamics of zooplankton biomass in the fry pond SB1
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Fig. 6. Dynamics of zooplankton biomass in fry pond SB4

All ponds were dominated by rotifers Asplanchna sieboldi, Brachionus calyciflorus, B.
quadridentatus and Hexartra mira, crustaceans Moina weismanni, Diaphanasoma macrophtalma,
Thermocyclops taihokuensis, Acanthocyclops trajani and Phyllodiaptomus blanci (Table 1). The
maximum development of rotifers occurred on days 5-8 after filling the ponds, the maximum
development of cladocerans on days 7-16, and the maximum development of copepods on days 10-
16 after filling the ponds. A similar direction of zooplankton succession was observed in fry ponds
in the Tashkent region (Mirabdullaev, Khegai, Akhmedov, 1991:146-147).

71



TOBIOT VO ELM Beynalxalq elmi jurnal. 2023 / Cild: 5 Say: 11/66-72 ISSN: 2707-1146

NATURE AND SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 11/ 66-72 e-ISSN: 2709-4189
References
1. Mirabdullaev, .M. (1988). Development of planktonic ciliates in fry ponds of the Tashkent

10.

11.

12.

region. Uzbek. Biol. J. Ne. 6, pp.62-65 [in Russian].

Bakhodirova, Z.A. (1989). Flora and vegetation of nursery (fry) fishponds in the Tashkent region
of'the UzSSR and rational ways of their use in pond fish farming. Thesis PhD Biol. Sci. Tashkent,
18 p. [in Russian].

Mirzambetov, N.A., Mirabdullaev, .M. (2021). Zooplankton of fish fry ponds in the South of
Karakalpakstan. Uzbek. Biol. J. Ne 6, pp.29-34. [in Russian].

Mirzambetov, N.A., Mirabdullaev, .M. (2022). Zooplankton of fish fry ponds in the Central
region of Karakalpakstan. Uzbek. Biol. J. Ne 1, pp.56-62.

Saha, S., Saha, T., Basu, P. (2017). Seasonal changes in zooplankton and macrofauna populations
of'the East Calcutta wetland fish ponds. Proceed. Zool. Soc. Vol. 70, pp.156-164.

Salazkin, A.A., Ivanova, V.A., Ogorodnikova, V.A. (1984). Methodological recommendations for
collecting and processing materials during hydrobiological studies in freshwater bodies.
Zooplankton and its products. Leningrad, 24 p. [in Russian].

Kuzmetov, A.R. (1998). Zooplankton of fishponds in Uzbekistan. Thesis PhD Biol. Sci.
Tashkent, 20 p. [in Russian].

Mirabdullaev, I.M., Kuzmetov, A.R., Khegai, V.N. (1994). Zooplankton of fish ponds in the
southern regions of Uzbekistan. Uzbek. Biol. J. Ne 1, pp.49-53. [in Russian].

Saha, S., Saha, T., Basu, P. (2017). Seasonal changes in zooplankton and macrofauna populations
of'the East Calcutta wetland fish ponds. Proceed. Zool. Soc. Vol. 70, pp.156-164.
Gozdziejewska, A., Tucholski, S. (2011). Zooplankton of fish culture ponds periodically fed with
treated wastewater. Pol. J. Environ. Stud. Vol. 20, pp.67-79.

Adedejig, A.A., Adeniyig, I.F., Masundire, H. (2013). Zooplankton abundance and diversity of
fishponds exposed to different management practices. Int. J. Biol. Chem. Sci. Vol. 7, pp.631-640.
Mirabdullaev, I.M., Khegai, V.N., Akhmedov, H.Yu. (1991). Succession of zooplankton in
juvenile ponds of Uzbekistan. 6th Congr. VGBO. Murmansk, Part 1, pp.146-147 [in Russian].

Received: 08.06.2023 Accepted: 03.10.2023

72


https://link.springer.com/article/10.1007/s12595-016-0173-z#auth-Sarmistha-Saha-Aff1-Aff2
https://link.springer.com/article/10.1007/s12595-016-0173-z#auth-Tapan-Saha-Aff2
https://link.springer.com/article/10.1007/s12595-016-0173-z#auth-Parthiba-Basu-Aff1
https://link.springer.com/journal/12595
https://link.springer.com/article/10.1007/s12595-016-0173-z#auth-Sarmistha-Saha-Aff1-Aff2
https://link.springer.com/article/10.1007/s12595-016-0173-z#auth-Tapan-Saha-Aff2
https://link.springer.com/article/10.1007/s12595-016-0173-z#auth-Parthiba-Basu-Aff1
https://link.springer.com/journal/12595

TOBIOT VO ELM Beynolxalq elmi jurnal. 2023 / Cild: 5 Say: 11/73-77 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 11 /73-77 e-ISSN: 2709-4189

DOI: https://doi.org/10.36719/2707-1146/38/73-77
Giilnars Abbasova
Azarbaycan Dovlat Aqrar Universiteti
abbasovagl3@gmail.com

TUTUN BITKISININ BECORILMO TEXNOLOGIYASI VO
AZORBAYCANDA TUTUNCULUK SONAYESI

Xiilasa

Bu moqalo Azorbaycanda tiitiin bitkisinin istehsali, onun emalmin tohlili vo zoruri
doyarlondirmoalori hagqinda moalumat verir. Bununla yanasi tiitiin becorilmo texnologiyasi va tiitiin
emaliin inkisaf istiqamotlori nozordon kegirilir, 6lkodo tiitiingiiliiyiin vo tiitlin fermentasiyasinin
inkisafinin siiratlondirilmasinin zoruriliyi agiglanir. Azarbaycanin qeyri-neft sektorunda rogabot
qabiliyyatinin yiiksaldilmasi vo somarsliliyin artirilmasi fonunda tiitiingiiliik vo onun moahsulunun
emali miiossisolorinin inkisafina diqqetin giliclondirilmoasinin mogsadoauygun oldugu gostarilir.
Tiitlingiiliik sonayesinin inkisafinda klasterlorin daha somorali ola bilocoyi asas gotiiriiliir vo bazi
konkret tokliflor verilir.

Acar sozlar: tiitiin bitkisi, titiingiiliik, yetisdirmoak, toxum, suvarma, fidan

Gulnara Abbasova
Azerbaijan State Agrarian University
abbasovagl3@gmail.com

Tobacco plant cultivation technology and tobacco industry in Azerbaijan

Abstract

This article provides information about the production of tobacco plant in Azerbaijan, analysis
of its processing and necessary evaluations. At the same time, the development directions of
tobacco cultivation technology and tobacco processing are reviewed, the necessity of accelerating
the development of tobacco farming and tobacco fermentation in the country is explained. Against
the background of increasing competitiveness and increasing efficiency in the non-oil sector of
Azerbaijan, it is indicated that it is appropriate to focus on the development of tobacco and its
product processing enterprises. It is assumed that clusters can be more efficient in the development
of the tobacco industry, and some concrete proposals are made.

Keywords: tobacco plant, tobacco growing, growing, seeds, irrigation, seedling

Giris

Tiitiiniin istifadesi qodim ddvrloro gedib ¢ixir. Ilk dofo tiitin Amerikanmn yerli xalglar
torofindon dorman mogsadi ilo becorildiyi giiman edilirdi. Tiitiin XV osrin sonlarinda Xristofor
Kolumb torofindon Avropaya toqdim edilmis bir ticarat novii idi. Tiitlin torkibinds ¢oxlu sayda
insan saglamligi tiglin zorarli olan miixtalif kimyoavi maddaloer olan bir bitkidir. Tiitiin yandirildiqda
vo ya qizdirildigda ¢oxlu zohorli maddslor, o ciimlodon qatran, karbonmonoksit vo miixtolif
kanserogenlor buraxir.

Tiitlin on az1 124 6lkads diinyanin 4,3 milyon hektardan ¢ox kond tosarriifati sahasindo becarilir
vo biitiin Isvecra 6lkasi ilo borabor okin saholorini istehlak edir. 100-don ¢ox &lka tiitiin yetisdirir.
2014-cii ildo tiitiin yetisdiron bes aparici dlko Cin, Braziliya, Hindistan, ABS vo Indoneziya
olmusdur (Korqasbekova, Kasimova, Zaynulina, 2020: 15-35). Tokco Cin 2012-ci ildo qlobal
miqyasda yetisdirilon 7,5 milyon ton tiitiiniin toxminon yarisini istehsal edib.Tiitlin daha yoxsul
torpaqlarda inkisaf edorok fermerlora xog alternativ mohsul toqdim edir. Bir ¢ox hallarda diger
mohsullardan daha yiiksok golir gatirir.
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1960-c1 illordon etibaran tiitiingiiliik yliksok golirdon, asason asagi vo orta golirli 6lkolors kegdi.
Bu doyisiklik daha ¢ox 20-don ¢ox Afrika 6lkasinin tiitiin yetisdirdiyi Afrikada 6ziinii gostorir.

Tiitiin bitkisi pomidor, kartof, bibor vo badimcanla eyni botanika ailosino aiddir. Miihito
uygunlasan nov, 50° simaldan 40° conub enliyino godar iqtisadi cohatdon yetisdirilo bilor.

Tiitlin yarpaqlarinin kimyaovi torkibinds nikotin maddasi var. Bu madds zoharlidir vo miintozom
istifado edildikdo fiziki vo psixoloji soviyyado asililiq yaradir. Qoadim dovrlordon bori tiitiin
tanrilarla tinsiyyat {iclin rituallar zamani ¢akilir vo ¢eynanir.

Tiitiin yetisdirmo texnologiyasi bir ¢ox bitki yetisdirmok texnologiyasi ilo eynidir. ©vvalco
toxumlar1 sopmok, sonra fidanlar1 yetisdirmok vo hazirlanmig torpaga vo ya istixanaya kdgiirmok
lazimdir (“Azarbaycan Respublikasinda tiitiingiiliiyiin inkisaf etdirilmasina dovlot destoyi haqqmnda”
Azorbaycan Respublikasi Prezidentinin Serancami, 2017).

Evdo 0ziiniiz tiitlin yetisdirmoya baslamazdan ovval ortaya ¢ixan ilk sual tiitiin ndvlorini haradan
oldo etmok vo onu neco yetisdirmokdir? Secilmis tiitiin ¢esidini almazdan avval, avvalco orazinin
torpaq vo temperatur soraitini nozors alaraq bu nov tiitliniin becorilmosinin xiisusiyyatlori ilo tanis
olmaq moslohotdir. Ukraynadaki onlayn magazalar on moshur sortlarin genis ¢esidli tiitiin
toxumlarint toklif edir: Virginia, American 26, Burley, Kentucky, Dubek, Samsun 85 (Avropa
versiyasi) vo Boliviya gara. Secilmis tiitiin ovvalcodon isti yerds fidan kimi okilmalidir. Toxumlar
xiisusi istixanalarda baggaya koclriilmozdon 40-45 giin ovval okilir. Bu, toxminon fevralin sonu,
martin ovvalidir.

Titin toxumlarn ilkin okin zamani temperatur soraitino hossasdir. Tiitlin toxumlarinin
yetisdirilmasi otaq vo ya istixana temperaturunda +25 - +28° C tosirli olacaq. Asag1 temperaturda
toxum Olo bilor vo ciicormaz. Ticarat satis Uclin bOyiik plantasiyalardan istifado etmoyi
planlasdirarkon, xiisusi tochiz olunmus usaq bagcasinda vo ya istixanada tiitiin okmokdon daha
yaxs1 hall yolu yoxdur.

Toxum hazirhigi vo sopin tiitiin yetisdirilmosinds ilk addimdir. Toxum sopmok ti¢lin hiindirliiyi
4-7 sm olan enli gablar daha olverislidir. Dibinds desik olan gablar sla se¢imdir. Konteynerds heg
bir desik yoxdursa, suvarma zamani artiq suyu axitmaq miimkiin deyil (Moiseyeva, 2008: 250). Hor
hans1 bir universal torpaq gapali bitkilor {i¢iin uygundur. Toxumlarin bir ay yarim avval okilmasi ilo
okin etmozdon ovval torpagin keyfiyystini yoxlamaq miimkiindiir. Toxumlar 6liirss, o zaman
torpaqda kif vo ya ¢ox miqdarda mineral giibro ola bilor ki, bu da bitkinin ki¢ik tumurcuqlarina
zorar verir. Hazirliq prosesindon sonra alinan fidandan tiitiin yetisdirilmasi bir ne¢o sado prosesdon
ibarat olacaq.

= bir salfet izorino az miqdarda toxum tokdiliir;

= toxumlar barmaginizla salfetdon diqqgotlo yigilir;

= hazirlanmis toxumlari torpagin sathina barmaginizla yerlodiri;

= toxumlar1 gabin sathina yerlosdirmok moagsedouygundur;

= golocok fidanlar istixana effekti iiglin qapaq vo ya yapisqan filmlo ortiiliir;

= toxumlar giinds 3-5 dofo ventilyasiya ilo iki giin istixanada saxlanilir;

= sonra istixana bir az agilir vo 7 glindon sonra tamamilo ¢ixarilir;

= fidanlarin kigik tumurcuqlari hazirdir (Qurbanov, 2009).

Torpaga tiitiin neco akmoak olar?

Bagin vo ya plantasiyanin torpaginda tiitlin sitillorinin okilmasi toxum sopildiyi andan 40-45
giin sonra baslayir. Bitki an az1 15 sm hiindiirlitys, 6 adodo godar inkisaf etmis yarpaqlara vo giiclii
kok sistemino malik olmalidir. Qismon dorinlikdo torpagin temperaturu geco an az1 10° C olmalidir.
Fidan1 agiq yera okmok ii¢ilin on yaxs1 dovr bolgadon asili olaraq aprelin sonu - mayin ortalar1 hesab
olunur. Fidanligdaki hor bir bitki bir-bir ovvolcodon hazirlanmis vo bolca suvarilan guxura
kogiiriiliir. Konteynerdon ¢ixan "dogma" torpaq koklords saxlanilir vo bitki ilo birlikde guxura
koctriiliir. Kokiin listiinli bagdan golon torpaqla yaxsica ortiin. Biitiin yay dovriinds tiitiin 3 dofs bol
su ilo suvarilir, hor ¢uxur ii¢lin 6-8 litr. Hoddindon artiq suvarma bitkinin dliimiine sobab ola bilor.
Cigoklomo dovriinds ¢i¢ok salximlarida yan tumurcugqlar ils birlikds qirilmalidir (“Tiitliin vo tiitiin
momulati haqqinda” Azarbaycan Respublikasinin Qanunu, 2001).
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Sakil 1. Cicokloma dovriinda tiitiin

Toxumlarla islomak

Hor bir niifuzlu miisessisads toxum yetisdirmok iigiin bir miitoxassis var. O, tez-tez tiitiinlin yeni
sortlarinin yaradilmasi ilo mosgul olur. Tocriibalor aparir, miixtalif testlor kegirir vo bu proses uzun
illor davam edir. Oldo edilon toxumlar xiisusi soyuducularda saxlanilir. Bu, toxumun tiitiin olmasi
ticlin xiisusi yerdir. Toxum yetisdirmak ti¢ilin iki se¢im var:

Imetod. Toxumlar aciq yers okilir, xarici tosirlordon qorunmasi iiglin samanla Ortiiliir. Amma
tinglori sahoya kdciirarkon onlarin kok sistemi zodslono vo ya ciicartilor hagoratlarin ovuna gevrilo
bilor habels giiclii yagis vo kiiloys moruz gala bilarlor.

2 metod. Toxumlar istixanalarda gablarda okilir. Hor bir taxil konteynerin ayri bir hiiceyrasino
yerlosdirilir, sonra gidali sulu moahlulun verildiyi bir qaba qoyulur. Tiitiin boyiidiikco kok sistemini
giliclondirmok tiglin bas hissosi kasilir. Hiindiirliiyli 13-15 sm-o ¢atdiqda fidan transplantasiyaya
hazir olur. Sadaca bir tingin yayilmasi ti¢lin 45 giin lazimdar!

Transplantasiya va béyiima

Beloliklo, bitkilor bu vaxta qodor diqgotlo hazirlanmis torpaqda kok atir. Yeni soraitdo daha
yaxs1 inkisaf etmolori ii¢lin qosqu heyvanlar vasitesilo saha avvalcadon sumlanir. Texnikalardan
istifads edilmir, ¢iinki texnikalar torpagi cox sixlasdirir vo tiitlin bitkilori bos torpaq tolob edir.

Torpagin giibralonmasi va tiitiin yarpaqlarinin yigilmasi

Qumlu torpaq yaxsi tiitin mohsulu ii¢lin on uygunudur. Bu, torpagin torkibindo kalium vo
azotun olmasi ilo xarakterizo olunur. Torpagi minerallarla zonginlosdiron qis bitkilorindon sonra
bitki okmok daha yaxsidir. Cugundur, kartof kimi bitkilor torpagi qlivvadon salir vo onlardan sonra
titlin bitkilori okmok olverigsizdir. Titlin okmozdon avval torpagin inok peyini ilo giibrolonmasi
xammalin tobiiliyine gors on alverisli tisul hesab olunur. Qus peyini do giibrs kimi faydali olacagq.

Tiitliin yarpaqlart miixtolif vaxtlarda yetisir. Roangi sarimtil tonlara doyismoyo basladigdan sonra
onlar yigilmalidir. Mohsul y1gim1 marhalosi oan yuxari yarpaglar yetisona godor bir ne¢o hofto davam
edir. Fidanlarin agiq yera okildiyi andan 40-45 giindon gec olmayaraq mohsul yigimina baglamaq
lazimdir. Yarpaqlarin alt tobagolori homisos ilk olaraq yetisir. ©On optimal siqaret keyfiyyati tiitiin
yarpagi qismon saraldiqda miisahids olunur.

Titlingiiliik tosorriifatt coxlu ekoloji vo ictimai saglamliq problemlori yaradir. Pestisidlor vo
gilibro axini su ehtiyatlarini ¢irklondirir vo tiitlin yarpaginin odun yanacagi ilo miialicosi kiitlovi
sokildo mesoalorin qirilmasina sabab olur. Kond tosarriifati is¢ilori pestisid zoharlonmosindon, yasil
tiitlin xastoliyindon oziyyat ¢okir, tiistii vo tarla tozundan agciyorlori zodolonir.

Tiitiingiilitkdo usaq omoyindon istifads qlobal problemdir. 2014-cii ildo “Human Rights Watch”
toskilat1 7-17 yas aras1 141 ABS usaq tiitiin is¢isi ilo miisahibolorin daxil oldugu hesabat dorc edib.

Hesabatda miioyyon edilib ki, usaqlarin toxminon 3 /4- U tutin fermalarinda isloyarken

tirokbulanma, qusma, istahsizliq, bas agrilari, baggicollonmo, dori sopgilori, nofos almaqda ¢atinlik,
gdzlorinds va agizlarinda qiciglanma kimi ciddi simptomlarin qafil bagladigini bildirib.
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Titiin bitkisinin qurulusuna baxaq (sokilo 2 bax). Pordo tobagesi kimi bir sey var. Asagi
mortobado, kolgado bdyliyon vo gilinosin birbasa slialarindan gizlonon yarpaqglardir (6). Onlar
nazikdir vo yaxsi1 yanir. Yarpaqlarin soviyyasi no qodor yiiksokdirsa, bir o godar sirali, daha kiitlovi
vo qalin olur. Bu qurulus bitkini istilik sokundan qorumaga kdmok edir. Ust yarpaglar on sixdir vo
on ¢ox nikotin ehtiva edir. Plantasiya is¢ilori avvalco erkon yarpaqlari (mananita), sonra yeriistii
yarpaqlari (libre de pie), morkozi hissoni (centro fino), vo nohayat {ist hissosini yigmaga baslayirlar.
Mohsul y1gim1 demok olar ki, iki aya qodor davam edir. Iki vo ya ii¢ yarpaq bir neca giinliik fasilo
ilo koldan qoparilir, bu qalan yarpaqlarin yetismasina imkan verir.

Sakil 2. Tiitiin

Son illor Azorbaycanda tiitlingiiliik siirotlo inkisaf edir. 2018-ci ildo Azorbaycanda 6300 ton
tiitiin y1g1lib ki, bunun da fermentlosdirilmis tiitiiniin hacmi 3500 tona ¢atib. Oton il tiitiin okilon
timumi saho 3400 hektar togkil edib.

Azorbaycanin Balaken rayonunda 60 kameradan ibarat vo miasir standartlara cavab veran tiitiin
zavodu 2018-ci ildo istifadoyo verilib.

Hazirda “Azortiitin® MMC-nin aqrar-sonaye kompleksinin Balakon, Zaqatala, Qax va Soki
rayonlarinda 236 tiitlin qurutma kamerasi, anbar1 vo ofislori, homginin zoruri infrastruktura malik
dord quru tiitiin istehsali miiossisosi vo Zaqatala rayonunda tiitiin emali1 zavodu var. Bundan 3648
ton miialicovi tiitiin bigin montagalorina tohvil verilib”, - deyo nazirlikdon bildirilib. 2019-cu ilda
tiitlin okini sahasi 3134 hektar toskil edib (7).

Tiitlin momulatlariin istehsalinin artirilmasi tigiin Qax vo S$aki rayonlarinda 30 miiasir tiitlin
qurutma kamerasinin qurasdirilmasi nozords tutulur. Bundan basqa, tiitiin momulatlarinin ¢esidini
artirmaq li¢lin “Azortiitiin’do alava istehsal xottinin qurasdirilmasi nozords tutulur. Hokumot 2019-
cu ildo istehsalin 45 milyon dollar toskil edocoyini vo 2022-ci ilo godor hor il 20 faiz artacagini
gozlayir. 2019-cu ilin biidco zorfino asason, Azarbaycanda bu il 8,2 min ton, 2020-ci ildo 9,5 min
ton, 2021-ci ilde 12 min ton vo 2022-ci ildo 12,600 ton tiitiin istehsal1 gézlonilir.

Oton il Azorbaycan 10 milyon dollarhq tiitiin ixrac edib, digor dlkalordon idxal isa 116 milyon
dollar toskil edib (8). Hazirda dovlstin mogsodi tiitin momulatlarinin  idxalini minimuma
endirmokdadir. Bu mogsadls tiitiin momulatlar1 istehsalgist “Tabaterra” QSC torafindon Sumgayit
Kimya Sonaye Parkinda tiitiin istehsali zavodu tikilib. Layihonin iimumi doyari 48 milyon dollardir.
Tabaterra Azorbaycanda tiitiin momulatlarina olan tolobatin 80 faizini 6domak niyyotindodir (9).

Son 12 ildo Azarbaycanda tiitiin istehsali 4 dofs azalib. Bu barado Dovlot Statistika Komitosinin
molumatinda deyilir. O climlodon, Dovlat Statistika Komitosinin malumatina gors, 2000-ci ilds
17258 ton tiitlin istehsal edilmisdir. Bundan basqa, istehsalin asas payr Soki-Zaqatala iqtisadi
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zonasinin payma diisiib ki, burada 16895 ton tiitiin istehsal olunub (biitiin 6lks istehsalinin 97,89
faizi).

2000-ci ilde Gonce-Qazax iqtisadi zonasinda 94 ton, Lonkoran iqtisadi zonasinda 93 ton, Aran
iqtisadi zonasinda 114 ton, Yuxar1 Qarabag iqtisadi zonasinda 10 ton, Dagliq Sirvan iqtisadi
zonasinda 27 ton tiitiin istehsal edilmisdir. 2012-ci ildo Azorbaycanda comi 4278 ton tiitiin istehsal
edilib ki, bu da 2000-ci illo miiqayisodo 4,03 dofo azdir (10). Ustolik, biitiin tiitiin mohsullar1 Soki-
Zaqatala iqtisadi zonasinda istehsal olunurdu. Digor iqtisadi zonalarda iso rosmi statistikanin
gostordiyi kimi, artiq tiitlin istehsal olunmur. Tiitiin istehsali ilo paralel olaraq, bu mohsul ii¢lin okin
saholorinin hocmindo azalma miisahido olunur. O ciimlodon, Dovlot Statistika Komitosinin
molumatina osason, 2000-ci ildo 8117 hektar sahodo tiitiin okilib. Oton il iso 1532 hektar sahado
tiitiin okilmisdir (11). Rogomlorlo desok, 12 il orzinds tiitiin okini saholari 5,29 dofs azalib. SSRI
dovriindon azalma tendensiyast miisahido olunur.

Natica

Beloliklo, Azorbaycanda son 12 ildo tiitiin istehsali xeyli azalib. Bununla slagadar olaraq
Azorbaycanda istehsal olunan tiitiinii yerli siqaret istehsalgilar1 namolum soboblordon almur.
Noticoada biitiin saho mohv olmaq tohliikasi ilo {iz-lizo qalib, tiitiingiiliikklo mosgul olan insanlar bagsqa
is saholori axtarmaga mocbur olurlar.

Azorbaycandan tiitiin xammali idxal edonlor onun emalin1 hoyata kecirorok golir oldo edo
bilirlorss, demoli bunu 6lks daxilindo do hoyata kecirmoyimiz miimkiindiir (Abbasov, 2003: 206).
Nozoro alaq ki, qarsidaki illords 6lkomizdo tiitiin istehsali artacaq vo emal miiessisalori yerli
xammalla bagli ¢atinliklo tizlosmoyacaklor.
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NAXCIVAN MUXTAR RESPUBLIKASININ SELITEB KOMPLEKSLORI,
ONLARIN INKIiSAF DINAMIKASI VO LANDSAFTLARA TOSIRi

Xiilasd

Moqalodo Nax¢ivan Muxtar Respublikasindaki mdveud tosorriifat sahalorindon danisilir. Homin
tosarriifat sahalorinin Nax¢ivan orazisinds qodim tarixe malik olmas1 va bilavasito moaskunlagma ilo
baglilig1 gostorilir. XX osrdo ovvalki dovrlore nisbaton ohali artiminin siiratlonmasi, bir torofdon
selitep komplekslorin artmasina, digor torofdon, daha genis orazilordo torpaqlarin kond tosorriifati
mohsullart istehsalina colb edilmosino sobob olmusdur. Bdlgodo torpaglarin  keyfiyyotinin
yaxsilagdirilmasi sahosindo aqromeliorativ todbirlor goriilmasino ehtiyac vardir. Genis orazilorin
kond tosarriifat: {iclin yararsiz torpaqlara ¢evrimasi tobii landsaftlarin transformasiyasina sabab
olur. Homin orazilorin, ilk ndvbads, bitki Ortiiyli vo heyvanat alomi, todricon iso torpaq Ortiiyii
doyisilmoyo moruz qalir.

Moqalodo qgeyd olunur ki, selitep komplekslor yerlosdiyi fiziki-cografi regionun miivafiq
mohalli tipi ilo six olagadar olaraq formalasir. Yasayis montogoalorinin formalasmasi prosesinds tobii
landsaft insanlarin yasayis1 vo istehsal ehtiyati kimi qiymotlondirilir. Buna gore do insan comiyyati
inkisaf etdikco yeni-yeni landsaft tiplorini monimsayir vo antropogen foaliyyotini genislondirorok
onun strukturunu doyisdirir.

Agar sozlar: seliteb komplekslor, landsaft, antropogen, torpaq, inkisaf dinamikasi

Shafag Orujova
Nakhchivan State University
PhD student

safaq.aliyeva.82(@mail.ru

Seliteb complexes of Nakhchivan Autonomous Republic, their development
dynamics and impact on landscapes

Abstract

The article talks about the existing farms in the Nakhchivan Autonomous Republic. It is shown
that these farms have an ancient history in the territory of Nakhchivan and are directly related to
settlement. In the 20th century, the acceleration of population growth compared to previous periods,
on the one hand, led to the increase of selitep complexes, and on the other hand, the involvement of
land in larger areas for the production of agricultural products. There is a need to take
agromelioration measures in the field of improving the quality of soils in the region. The
transformation of large areas into land unsuitable for agriculture leads to the transformation of
natural landscapes. First of all, the flora and fauna of those areas, and gradually the soil cover, are
subject to change.

It is mentioned in the article that selitep complexes are formed in close connection with the
corresponding neighborhood type of the physical-geographical region where they are located. In the
process of settlement formation, the natural landscape is valued as a resource for people's living and
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production. Therefore, as human society develops, it adopts new landscape types and changes its
structure by expanding anthropogenic activity.
Keywords: seliteb complexes, landscape, anthropogenic, soil, development dynamics

Giris

Naxc¢ivan Muxtar Respublikast tektonik-geoloji qurulusu, oroqgrafiyasi, koskin kontinental
iqlimi, orazinin moskunlasmasi vo istifadosi kimi digor xiisusiyyetlorinin miirokkabliyi ilo segilir.
Bu da 6z oksini orazinin tobii landsaft komplekslorinin 6ziinomoxsuslugunda vo miixtolifliyindo,
homginin tobii vo antropogen tosirlordon transformasiyasinda tapir.

Naxcivanin tobii landsaft komplekslori ohalinin tosorriifat foaliyysti vo regionun sosial-iqtisadi
inkisafina yonoaldilmis digoer antropogen tosirlor naticasindo miixtalif doracads yiiklonmays moruz
galmisgdir. Bir ¢ox sahodo antropogen tosirlor intensiv xarakter almis, bu iso 6z ndvbosindo bozi
tobii-dagidici proseslorin yaranmasma vo inkisafina sobob olmus, biomiixtoliflik azalmas,
landsaftlarin tobii-tarixi sorhadlori doyismis, torpaq Ortilyiiniin deqradasiyasi vo s. giiclonmisdir.
Sonda iso orazidoki tobii landsaft komplekslorinin transformasiyas: noticosindo nisbaton az
dayaniqli tabii-antropogen komplekslor formalasmisdir.

Beloliklo, Nax¢ivanda yaranmis ekoloji voziyyat tobii landsaftlarin antropogen doyismosinin
hortorafli tadqiqi vo bu osasda transformasiyaya ugramis tobii landsaft komplekslorinin miioyyon
doracado barpa edilmosi istiqgamatindo somorali todbirlorin islonib hazirlanmasini sortlondirir. Biitiin
bunlar1 nozors alsaq, todqiqat orazisi olaraq se¢diyimiz Naxc¢ivan Muxtar Respublikasinda tobii
landsaft komplekslorinin orazi diferensiasiyasi vo antropogen transformasiyas: mosalalori, homginin
antropogen tosirlorin Oyronilmoesi vo qiymatlondirilmasi hom elmi-nozori, hom do praktiki
ohomiyyot kasb edir.

Naxc¢ivan Muxtar Respublikas1 orazisindo seliteb komplekslor miirokkob tarixi inkisaf
prosesindo formalagsmigdir. Tarixi inkisafdan asili olaraq onlarin formalar1 tokmillogmis,
monimsanilmoyo miivafiq yeni tiplori yaranmis vo todrici olaraq todqiq olunan orazinin miixtalif
yuksoklik qursaqlarini ohato etmisdir.

Nax¢ivan Muxtar Respublikasinin tobii landsaft sistemlorinin miiasir voziyyatini vo antropogen
amillorin tosiri ilo onlarin doyisilmasi xiisusiyyatlorini saciyyolondirmok, transformasiyaya moruz
qalmis landsaft komplekslorini todqiq etmok, giymotlondirmok, onlarin somorali istifadesi vo
golocokdo landsaftlarin  deqradasiyasinin  qarsisinin  alinmast istigametinds todbirlori isloyib
hazirlamaqdir.

Seliteb komplekslor vo onlarin toyini istigamatinde miixtalif fikirlor mévcuddur. D.N.Usakova
(YmakoBa,1935-1940:4) goro seliteb komplekslor dedikdo sohor vo digor yasayis montogolorindo
miixtalif tikililer, yollar, parklar, baglar altinda olan torpaq sahalori nazards tutulur vo moskunlasma
mokanina uygun golir. F.N.Milkov (Milkov,1977:11-27) seliteb landsaftlar dedikds yasayis
montogolorinin antropogen landsaftlarin1 nozords tutur vo bura sohar vo kond yasayis montogolori,
oradak1 miixtalif sonaye vo miilki tikililor, kiigolor, yollar, baglar, parklar va s. aiddir. L.I.Kurakova
(Kurakova, 1983:156) seliteb landsaftlar1 bir-birindon tobii soraitino, dlgiilorine, konfiqurasiyasina,
arxitekturasina, tarixi, modoni, iqtisadi olagolorino vo digor inkisaf xiisusiyyotlorino goro
forqlondirir. O, biitiin bu geyd olunan xiisusiyyatlori nozors alaraq seliteb landsaftlar: tobii landsafta
gostordiklori tosiro gors iki qrupa ayirir: sohor vo kond. Miisllif homginin geyd edir ki, bu qruplar
arasinda xiisusilo, kigik sohar vo iri koandler arasinda daqiq serhad ayirmaq ¢ox ¢atindir.

Seliteb komplekslor istor sohor yasayis montogoalori, istorsa do kond yasayis montogolori tobii
landsaftlar tizorindo formalasir vo 6zlorinin inkisafi dovriinds tobii kompleksloro miixtalif doracado
0z tosirlorini gostormoklo onlarin miixtolif doracods doyisilmasine sobab olurlar (Biinyadov,
1964:155).

Seliteb komplekslor, onlarin formalasmasi va inkisaf xiisusiyyatlori hagqinda A.Q.Isagenko,
L.K.Kazakov, Y.A.Zaikin, M.N.Kumani vo s. todqiqat¢ilarin asorlorindo genis qeyd olunmusdur.
Azorbaycanda seliteb komplekslorin tarixi-cografi, sosial-iqtisadi amillorden asili olaraq
formalagma xiisusiyyatlari bir sira tadqiqatcilar (Goygayli, 1987; Mehraliyev, 1984; Mehraliyev,
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Oyyubov, Sadiqov, 1988; Budaqov, Mordanov, Eminov, 2005; Eminov, Ismayilov, 2008;
Siileymanov, 2005; (Siileymanov, Oliyeva, 2008:446) torofindon todqiq olunmusdur. Lakin todqiq
olunan Naxg¢ivan MR-do seliteb komplekslorin orazinin tobii landsaftlarinin transformasiyasinda
roluna dair todqiqat aparilmamigdir. Daim inkisafda olan vo zaman kec¢dikco digor landsaft
komplekslorinin sorhadlarinin doyigsmasi hesabina boyiiyan seliteb komplekslorin tobii landsaftlara
tosirinin ohomiyyatliliyini nozors alaraq bu komplekslorin inkisaf dinamikasinin vo tosnifatinin
aragdirilmasint magsadouygun hesab edirik.

Bu mogsadlo ArcGIS programindan istifado etmoklo landsat peyk goriintiilorindon yararlanaraq
ilk dofo olaraq seliteb komplekslorin 1985-ci ilodok olan mdvcud orazilorini miioyyonlosdirmoklo
bu komplekslorin 2018-ci ilo qodorki inkisaf dinamikasini oks etdiron xorito hazirlanmisdir (sokil
1.1).

Tortib olunmus xorito, arxiv materiallari vo digor molumatlara osaslanaraq (Qoaribov,1999:34-
41; Qaribov, 2011:299) deys bilarik ki, 1985-ci ildo muxtar respublikanin seliteb komplekslorinin
sahosi 116 km?-5 vo ya ilimumi orazinin 2,1%-ino borabor idiso, hazirda yeni orazilorin
monimsanilmasi hesabina bu rogom 171 km?-5 vo ya 3,1%-o ¢atmusdir. Bu iso kegon dovr arzindo
seliteb komplekslorin 47,4% bdyilimosi demokdir. Peyk goriintiilorinin totbiqi ilo hazirladigimiz
xaritoya osason 1985-ci ildo seliteb komplekslor Sorur rayonunun 47 km?, Babok rayonunun 22
km?, Ordubad rayonunun 17 km?, Culfa rayonunun 11 km?, Sahbuz rayonunun 10 km?, Nax¢ivan
sohorinin iso 9 km? orazisini ohato etmisdir. Qisa zaman orzindo seliteb komplekslorin yiiksok
stiratlo boylimasi bu illordo kolxoz vo sovxozlarin, homginin yerli icra hakimiyyati organlarinin
gorarlari ila bir ¢ox yasayis mantogalorinds shaliys yeni torpaq sahalorinin verilmosino asaslanir.

Islahatlar noticosindo méveud seliteb komplekslorin orazisi genislonmoklo yanasi yeni yasayis
massivlori do formalasdi. Bu dovrdo sosial iqtisadi inkisafi daha da siirotlondirmok vo
giiclondirmok, homginin orazinin geostrateji movqeyini nozora alaraq muxtar respublikanin inzibati
orazi bolgiisiino edilon doyisikliklor seliteb komplekslorin inkisafina tokan verdi. 1990-c1 ildo
Sadorak, 2004-cii ildo iso Kongorli rayonunun yaradilmasi, Heyderabad vo Qivraq yasayis
montogolorine qosoba statusu verilmoklo (Nax¢ivan Muxtar Respublikasinin cografiyasi, 2017: 546;
2018: 384) rayon moarkazina ¢evrilmasi il seliteb komplekslorin orazisi yeni yaradilan infrastruktur
hesabina xeyli genislondi. 2015-ci ildo Babok rayonunun bes yasayis montoqosinin Naxg¢ivan
soharina birlosdirilmasi ilo muxtar respublika paytaxtinin arazisi bir qodar do boytidii.

Naxgivan Muxtar Respublikasi
SELITEB KOMPLEKSLORIN INKISAF DINAMIKASI XORITOSI
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Sakil 1.1. Seliteb komplekslorin inkisaf dinamikasi
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Muxtar respublikanin rayon vo sohor orazi vahidlorinin inzibati bolgiisiinde aparilan bu
doyisikliklordon sonra faktiki sorhodlor daxilindo yerlogon seliteb komplekslorin inkigaf
dinamikasinin gostaricilori codvalds verilmisdir (cadval 1.1).

Cadval 1.1
Seliteb komplekslorin inkisaf dinamikasi vo rayonlar iizra bolgiisii.
Seliteb komplekslorin sahasi vo rayonun iimumi
orazisindaki pay1
= Rayon vo sohor inzibati 1985-ci il 2018-ci il .
3 ; . = . = . Ikisaf
Z orazi vahidlori Sahasi sreglil:lgnl;;yl Sahosi Sg;gl; dinamikas
2 2
k) | e %™ D paen |
1 Sorur rayonu 31 3,6 44 5,1 42%
2 Babok rayonu 18 22 30 3,6 67%
3 Ordubad rayonu 17 1,7 25 2,6 47%
4 Kongorli rayonu 11 1,6 18 2,6 64%
5 Culfa rayonu 11 1,2 17 1,8 55%
6 Sahbuz rayonu 10 1,2 12 1.4 20%
7 Sodarak rayonu 6 3,7 10 6,1 67%
8 Naxg¢ivan sohori 12 6,3 15 7,8 25%
Muxtar respublika {izro comi 116 2,1 171 3,1 47%

Bir sira miithiim aspektlori nozors almaqla apardigimiz tadqiqatlar zamani miioyyon edilmisdir
ki, seliteb komplekslorin he¢ do hamist eyni miqyasda bdyiimomisdir. Ohali say1 ¢cox olan yasayis
montogolorinin orazisi digorlori ilo miigayisodo qanunauygun olaraq daha ¢ox genislonmisdir. Lakin
bu qanunauygunlugu biitiin seliteb komplekslors aid etmok olmaz. Bels ki, olverisli tobii soraito vo
cografi movqeyo malik seliteb komplekslorin orazisi nisboton miirokkab relyefo malik vo kond
tosorriifati foaliyyati ti¢iin arazilori mohdud olan komplekslorlo miigayisods daha ¢ox genislonmisdir
( Budaqov, Babayev,1975: 257-277).

Bir neco seliteb kompleks {izorinds apardigimiz miiqayisoys osason deys bilorik ki, diizonlik
orazido vo 9sas noqliyyat yollari lizorinds yerloson, rayon vo sohor morkozino yaxin olan, homginin
miixtalif tosorriifat sahalorinin inkisaf etdirilmasi {li¢lin alverisli soraito malik orazilordoki seliteb
komplekslorin sahasi digarlari ilo miiqayisade daha ¢ox boylimiisdiir (Mommeadov, 2007: 854).

Masolon: Diizonlik erazide yerlogson Danyeri yasayls montogosinin orazisi 1985-ci ildo 102 ha
oldugu halda, kecon dovr orzinds 65 ha vo ya 64% bdyliyarak 2018-ci ildo 167 ha-a, dagatoyi
zonada yerloson Axura kond yasayis montogosinin orazisi iso homin dévrdo 70 ha oldugu halda,
sonraki dovrde 20 ha vo ya 29% genislonaorok 90 ha-a ¢atmisdir. Algaq vo qismon do orta dagliqda
yerloson seliteb komplekslorin oksariyyotinds iso yeni orazilorin monimsonilmasi ya miisahids
edilmir, ya da bu proses ¢ox zaif gedir.

Belo ki, dagliq erazido yerloson vo 1985-ci ilodok orazisi 29 ha olan Gomiir vo 11 ha olan
Niirgiit yasayis montogoalorinin sahasi kegon dovr orzinds miivafiq olaraq 9,3% genislonorok 32 ha-
a, digori is9 8,3% boyiiyorak 12 ha-a catmisdir. Miixtolif hiindiirlitkdo yerlogon yasayis montogolori
arasinda apardigimiz miigayisaloro asason deyo bilarik ki, seliteb komplekslorin inkisaf dinamikasi
da saquli qursaqliq lizra paylanmisdir.

Natica
Naxg¢ivan MR orazisinds kond tosorriifatina yararli torpaq sahoalori hazirda 164244 ha toskil edir
ki, bu da iimumi orazinin 29,8%-ni ohato edir. Kond tosarriifatina yararh torpaqlarin 14507 hektari
hoyatyani, 1626 ha ¢oxillik okinlor altindadir. Okin altinda olan sahalor 52987 ha, 6riis vo otlaqlar
106001 ha, bigonok sahoslori iso 3040 ha sahoni ohato edir (Nazirlor Kabineti Qorar, 2018). Qeyd
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olunan torpaq ehtiyatlarindan hoyotyani sahalor vo ¢oxillik okinlor bilavasito seliteb komplekslorin
tosiri altindadir.

Miioyyonlosdirilmisdir ki, miixtolif kond tosorriifati saholori altinda istifads olunan torpaqlarin
179,8 min hektarindan 71,3 min hektar1 yiiksok keyfiyyatli aqroistehsal qrupuna daxildir. Bu
torpaqlar keyfiyyot gostoricilorino goro yiiksok bonitetli (81 bal) olmasi ilo saciyyolonir. Bu
keyfiyyot qrupuna biitiinliikklo kond tosorriifatina yararli hoyotyani torpaqlar da daxildir. Bu
torpaqlar yiiksok keyfiyyatli torpaqlarin 18,3%-ni ohato edir. Qalan hissonin 24,4%-ni okin vo dinco
goyulmus, 0,6%-ni ¢oxillik okinlor va 1,4%-ni1 bigonak torpaqlar tutur.

Nax¢ivan MR orazisindo aparilmis torpaq todqiqatlart noticosindo miioyyon olunmusdur ki,
hazirda orazide okin va dinco qoyulmus iimumi torpaq sahasinin (42,1 min ha) yalniz 41,4%-i (17,4
min ha) 6z avvalki keyfiyyot gostoricisini qoruyub saxlaya bilmisdir.

Kondotrafi oriis torpaglarmin 85,7 min hektarindan yalniz 29,6 min hektan (34,6%), qis otlaq
torpaglarinin 15,4 min hektarindan 5,8 min hektar1 (37,4%), yay otlaq torpaqglarinin isa 19,3 min
hektarindan yalniz 5,4 min hektar1 (20,8%) 6z ilkin vaziyyastini qoruyub saxlaya bilmisdir (Nazirlor
Kabineti Qorar, 2018). Orazids istifado olunan torpaqlarin 25%-1 (44,9 min ha) orta keyfiyyatli
torpaqlar kimi qiymatlondirilmisdir.

Naxg¢ivan MR orazisinds uzun miiddatli becorilon kond tesarriifatina yararl torpaqlardan yalniz
9,0%-1 (16,3 min ha) asag1 keyfiyyotli qrupa cevrilmisdir. Uzun miiddet okin altinda olan
torpaqglarin 8,8%-1 (3,4 min ha) asag1 keyfiyyatli sahsloro ¢evrilmisdir (Nazirlor Kabineti Qorar,
2018). Bu monfi naticalar ¢oxillik bigonak, driis vo otlaq torpaqlarinda da 6ziinii gostarir.

Nax¢ivan MR-nm ayri-ayri rayonlarinda kond tosorriifatt dovriyyesinds olan torpaqlarin
keyfiyyot qruplar iizro paylanmasi orazilorin tobii torpaq soraitindon vo torpaq istifadogiliyinin
xarakterindon asili olaraq miixtalifdir.

Belo ki, Sorur vo Babok rayonlarinda kond tosarriifatinda istifade olunan yararl torpaqglarin 48-
55%-i1 yiiksok keyfiyyatli oldugu halda, Ordubad, Sahbuz, Culfa vo Sodorok rayonlarinda bu
rogomlor 18,6-33,4% arasinda doyisir. Bundan slavo Nax¢ivan MR arazisinds suvarilan 56,3 min ha
torpaq sahosinin yalniz 12,2 min hektar1 qrunt sularinin yatim dorinliyino vo minerallasma
doracasing gors yaxsi vaziyyatdadir.

Digor orazilor qrunt sularmin dorinliyi 1,0-3,0 m arasinda yerloson vo qrunt sularinin
minerallagma doracasi 1,0-3,0q/1 vo daha yiiksok olan sahalords yerlosir ki, bu da yaxin zamanlarda
homin torpaqlarin tokrar sorlagmasina sabab olacaqdir.
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THE GEOGRAPHY OF GOYCHAY DISTRICT

Abstract

The article talks about Goychay district, which is one of the beautiful corners of Azerbaijan.
Here, the history of Goychay district is looked through, its naming, the villages included in its
territory and information about which districts it is surrounded by. At the same time, it was noted
which rocks the area is covered with. The existing depleting and non-depleting resources were
discussed. The relief, climate, and the variety of soil cover were also discussed. In this regard, the
wealth of vegetation was written. The famous river of the region, Goychay, was mentioned, and the
rivers flowing there were mentioned. In a word, detailed information was given about Goychay
region.
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Goycay rayonunun cografiyasi

Xiilasa

Magqalods Azorbaycanin g6zal guselorinden biri olan Gdycay rayonundan bohs olunmusdur.
Burada Gdycay rayonunun tarixino nozor salinmis,adlandirilmasi, oarazisino daxil olan kondlor vo
hansi rayonlarla ohato olunmasi haqqinda molumatlar geyd olunmusdur. Eyni zamanda, orazisinin
hansi siixurlarla ortiilii olmas1 qeyd olunmusdur. Movcud tiikkonan va titkonmoayan ehtiyatlarindan
bohs olunmusdur. Relyefinin, iqliminin homg¢inin, torpaq Ortiiyliniin rongarsngliyindon
danisilmigdir. Bununla olaqadar olaraq, bitki Ortiiyiinlin zenginliyi yazilmisdir. Orazinin moshur
cay1l, Goycaydan danisilmis,ora tokiilon ¢aylardan bohs olunmusdur. Bir sozls, Gdygay rayonu
haqqinda otrafli molumat verilmisdir.

Acgar sozlar: rayon, ¢ay, goliglim, torpaq, ehtiyat, sanaye

Introduction

Goychay district is in one of the beautiful corners of Azerbaijan. Let's take a look at the history
of Goychay district. In 1867, in December, Goychay District was established within the Baku
Governorate. The center of this created district was Goychay, and it started to be called a city since
1916. On August 8, 1930, it was called Goychay district. The meaning of the name Goychay is
taken from the name of the Goychay river on its bank. So, the water of this river is extremely
transparent and blue in color, so it was called so. Goychay district is located in the northern part of
the Shirvan Plain of the Republic of Azerbaijan, at the foot of the Caucasus Mountains. It stretches
25 km from north to south, and 40 km from east to west. Its area is 736 sq. Goychay district is
bordered by 4 districts. It is surrounded with Ismayilli from the northeast, Kurdamir from the
southeast, Ujar from the south, and Agdash district from the west (Geography of the Republic of
Azerbaijan. Volume II. Economic, social and political geography, 2015:126).
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It should be noted that Goychay region is included in the Central Aran economic region in the
Kura-Araz plain. The region includes 1 city, 25 rural districts and 55 rural settlements (Eminov,
998:7-8).

Ministry of Agriculture As examples of the largest settlements of Goychay district, we can
name villages such as Bighir, Lekchilpag, Karamaryam, Ince, Chakhirli, Karabaggal. If we look at
the relief of Goychay region, we will see that it is divided into 2 parts - mountainous and plain
parts. We can refer to the Bozdag Garamaryam strip to the mountainous zone, and the rest of the
region to the plains. According to the geological structure of the region, it belongs to the third
period of the Caenozoic era, and the plain area belongs to the fourth period of that era. areas have a
low mountainous relief (Administrative-territorial structure of Azerbaijan, 2010:203).

The Garamaryam strip occupies the north of Goychay. In these areas, Neogene and
Anthropogene sediments are widely distributed. The territory of Goychay region is rich in minerals
used in the construction industry. Mainly, river stone and gravel sand are extracted from near the
village of Jairli. In addition, there are rich clay deposits near the village of Garabaggal in the region.
It is mainly used in the production of high-quality bricks. Among the inexhaustible resources, solar
energy has potential, wind and water energy are suitable for limited use. Goychay is considered to
be the source of running water. Since the population began to settle in the territory of Goychay
district, it has been used as the main source of water through the canals separated from the river.

Groundwater is available in the plain zone of the region. Among these waters, such as the
artesian waters of Garaman, Jairli, Lekchiplag, etc. It is used in villages. Along the Goychay-Ujar
road, in the rural areas around the Bargushad road, there are water basins containing sulfur
compounds.

If we take a look at the nature of Goychay region, we will see that the vegetation is spread
mainly in the mountain formation. So, most of the mountainous part of the region is surrounded by
bushes. Mainly due to the proximity of the groundwater in the region, the marsh and saline plants
are willow, wormwood and sedge, blackberry and moisture-loving grasses. spread. The relief,
climatic conditions, as well as the colorful soil cover create favorable conditions for the growth of
various plants in the region. As in the Shirvan plain, in the area of the region, as well as in the
shallow areas of the region, grass-grass plants have developed due to the moisture conditions and
groundwater.

In the sloping proluvial-deluvial plain at the foot of the mountain, there are agot, licorice,
wormwood, grasses and various grasses, pomegranate, blackthorn, blackberry, yida, etc. Plant
groups have been developed. Semi-desert plants are found mainly in the saline soils of the region.
The plant does not grow in complete parts of the compounds. Although the soil of the region is not
very fertile, it is relatively good for growing crops. Many subtropical and technical plants are
planted in such areas. We should note that legumes and fodder plants are grown in spring and
autumn when there is a lot of rain.

In the south of the region, cotton, rice, and grapes dominate. In addition to specially cultivated
plants, there are more plants that grow naturally in mountainous and foothill areas. As examples of
these plants, we can mention such plants as mulberry, sumac, pomegranate, thyme, rose hip, etc. (
Geography of the Republic of Azerbaijan, 2015:109).

It should be noted that there used to be a lot of natural forests in the region. Currently, their
number has decreased somewhat. In 1949-50, there was a forest strip on the side of the Goychay-
Ujar road. Apples, pears, cherries, plums, oleanders, pomegranates, walnuts, oaks, poplars, birches,
and so on are grown here. Vardi.. Goychay region is distinguished by its pomegranates, cherries,
cherries, figs, turnips, quinces and dates in our republic. But Goychay is known for its natural
beauty in the whole republic by its Khan plane trees. The animal world of the region is not so rich.
The reason for this is the change of the relief of the area from the south to the north from the semi-
desert to the low mountains.

All these calculations show their influence on the formation of the animal world. As the
population of the region increases, as the production and service infrastructure expands, the number
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of animal species decreases with the reduction of greenery, forests, and local reserves. Forest
squirrel, boar, raccoon, etc. in the foothills. We can give an example of some animals. In the foothill
semi-deserts and plains, there are red-tailed gerbils, hyenas, partridges, buzzards, shepherds, geese,
reed cats, pheasants, turaj, dovdag, ducks, storks and vultures. Among the animals typical for the
region are wolves, foxes, rabbits, sparrows, crows, magpies, mountain pigeons, common Vvipers,
rattlesnakes, koramal, water snakes, golden and shahmar snakes, lizards, land and water turtles.

There are a few fish, many insects and locusts in the water bodies. Let's talk about the soil
structure of Goychay region. As we know, the interaction of the lithosphere, atmosphere, and
hydrosphere plays a key role in the formation of soils. Geochemical, geophysical, and biological
processes are also involved in these spheres. In addition to these general laws that we have
mentioned, their role in soil formation in local conditions is great.

The soils of the Kura-Araz lowland and Goychay region, located in the sloping plain area, were
formed on new and ancient river sediments, small granular weathering materials and pebble
sediments collected at the mouths of mountain rivers. If we look at the dry steppe and semi-desert
area of the lowland, which is included in the region, we will see that the vegetation cover in those
areas is poor. We can explain the reason for this by the low rainfall in those areas (Regions of
Azerbaijan 2001-2009:306).

However, the soil cover of Goychay region is distinguished by its diversity. In the foothills of
the plain, it is light-chestnut and gray-brown (Karamaryam, Karayazi, Bigir, etc.), in the cones of
the river it is light-brown. grass, gray-brown soils occupy the main place. In a part of the territory
there are clay soils consisting of gray grass. As a result of drier and hotter climate, as well as
underground water being close to the surface, a number of meadows and soils have become saline.
We can explain the reason for this as follows.

Thus, the southern part of the region was the gulf of the Caspian Sea in ancient times. A large
amount of salt in the lower layers of the soil goes to the upper layers through groundwater, then the
water evaporates, and the salt remains on the soil as a white layer. The salinized upper layer of the
soil is light in color, its physical composition is relatively loose, and its structure is layer-like. Also,
in some areas of the region, the soil is gray in color. Rainfall in such lands creates moisture in the
soil, which in turn leads to the creation of silty swamps. In the south of the region, various swamps
have formed. Such swamps are usually saline.

The lakes in Ujar and Kurdamir regions are saline. The flora and fauna in the neighboring areas
are protected by the Ismailli reserve of the region. . Let's give information about the climate of
Goychay region. The dominant climate type in Goychay region is dry summer, mild hot semi-desert
and dry subtropical climate. This climate type is characterized by mild winters with low humidity
and hot-dry summers ( Azerbaijan in the 20th century. In 2 parts, Part I1 2001:404).

The territory of Goychay region is divided into two parts according to the type of climate. The
first includes the areas south of the city of Goychay, and the second includes the climate of the
villages located at the foot of the mountains of the Greater Caucasus. Since the region has a humid
and mild climate, winters are cold and summers are hot here. creates special conditions for the
cultivation of crops. Cereal crops are mainly cultivated in the north of the region in the foothills.

During the periods when the Sea Arctic air masses entering the territory of our republic affect
our territory, the temperature drops significantly, strong winds blow, and heavy rains fall. As a
result, subtropical plants and cultivated fields perish due to frost. Let's give an example of this. As a
result of the heavy snow that fell on January 14, 1971, the air temperature dropped to 15 degrees in
most villages of Goychay - such as Garabaqgal, Garaman, Bighir, etc., and as a result, cultivated
pomegranate trees dried up massively. The amount of annual solar radiation falling on the territory
of the region is 125 / 130 cal/sq. The annual amount of radiation balance is 45-46 kcal/sq.cm. The
average annual temperature is 14.2 degrees. In the cold period of the year (January), it is +1.9¢, in
July (hot summer), it is +26.4c. In the summer months, the absolute maximum air temperature
sometimes rises to 41 degrees. The average annual absolute minimum temperature is -8 degrees,
and varies between -7 degrees and 16 degrees throughout the year. In different years, the minimum
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temperature in the region was -16, -18 degrees. The average annual temperature of the soil surface
is 17 degrees, the average monthly temperature in January is 2 degrees, and the temperature in July
is 33 degrees. As for the average annual relative humidity of the air in the region, it is 71%, 82% in
January, and 56% in July. Rain falls in the territory of Goychay region mostly in spring and summer
seasons. The average annual amount of precipitation for this area varies between 400-500 mm, and
evaporation from the surface cover varies between 900-1000 mm. The most precipitation falls on
the foothills and slopes. For this reason, sugarcane farming is more developed in those areas.
According to the amount of precipitation, the climate of the region is compared with the climate of
the Kura-Araz plain. The average annual speed of the wind in the region is 2.0/sec. Mostly north
and west winds blow in the region. The direction of the wind in the region changes quickly during
the year. Thus, in the warm months, the east and southeast winds blow here, and in the cold months,
the west and northwest winds blow. The wind that brings the most precipitation to the territory of
the region is the western wind. The most wind blows from the Haftaran valley, the place where the
Goychay river begins, from the north to the south in almost all seasons of the year. This wind brings
cold in winter and coolness in summer. Winds in mountainous and foothills are mainly called
mountain-valley winds, which is caused by the uneven heating of plains and mountainous areas.
There are winds blowing from the north, which mainly start blowing from February, and such
winds are called Novruz wind. Terrible gusts of wind damage agriculture and crops in general.

Since Goychay region mainly consists of plain areas, no river system is formed here. The
existing river networks in Goychay region originate from the Great Caucasus mountains. The
internal waters of the region are included in the Shirvan hydrological region. Rivers are fed by
snow, rain and groundwater. The most important river in the region is the Goychay river. Goychay
River is the only river in the region, whose water played an important role in the formation of the
nature, settlement, and livelihood of the region. For many years, about 40 thousand hectares of land
in Goychay and Ujar regions were irrigated with its water. (Azerbaijan in the 20th century. In 2
parts, part I 2001:176) The Goychay river belongs to the rivers of the southern slope of the Great
Caucasus mountains and also belongs to the Kura river. It is a transit river of the Shirvan plain.This
river flows through the territory of Gabala, Ismayilli, Ujar and Goychay districts. The Goychay
River originates from the southern foothills of the Greater Caucasus in the western part of Kaf
Mountain, which is 2435m high, 2.5 km west of Salavat Pass, at the height of Baba Mountain,
1980m high. Due to the melioration measures taken, this river was directly connected to the Kura
River. The total length of this river is 115km, and it is a water collector. its area is 1770 sq. km. The
average speed of water flow in the river is 12.5 m/s, the highest speed is 70 m/s.

It flows into the Goychay river in a number of rivers. For example, we can cite the names of
rivers such as Bugur, Keyniyachay, Peshnochay, Zaratchay, Galajik Karachay, Eligyanchay,
Buynuzchay, etc. Also, this river divides into two branches. Again, it divides into separate branches
and ditches when approaching the territory of Goychay. The second important river in Goychay
region is the Arvan river. The river starts on the southern slope of the Greater Caucasus (from the
Arvan mountain) 12 km from the region. The river caused damage to the city population due to the
rains that fell in the spring months. For this reason, Arvan River was connected to Goychay River
during 1972-1980. Rivers are fed by snow, rain and underground water. Thus, 12% snow, 28% rain,
and 60% underground water make up rivers. The average annual water consumption of the river is
12 cubic m/s. The highest water consumption here is in spring and autumn. It happens during the
seasons when there is a lot of precipitation. According to official information as of July 1, 2015,
116.1 thousand people live in Goychay district. The ethnic composition of Goychay district is
diverse. That is, not only Azerbaijanis live here, but also representatives of many nations, as well as
a number of minority nations living in Azerbaijan. The main reason for the diversity of the
population in Goychay district is related to the presence of an emergency center. Besides all these,
there are many historical monuments of Goychay. As an example, we can show the Underground
Bath. So this bath is more than 130 years old. This monument is considered one of the rare
architectural monuments of Azerbaijan. One of the ancient historical monuments of Goychay region
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is Abulfazlil Abbas mosque. The mosque is in the center of Goychay district. This mosque was
built in 1902. Also, one of the buildings in Goychay is the Haji Jalil mosque, which belongs to the
19th century. Archaeological excavations were also carried out in the region, and various types of
pit graves were discovered here. Development State Program The necropolis of jug graves belongs
to the 3rd century BC (Socio-economic of the regions of the Republic of Azerbaijan in 2004-209
Development State Program 2004:27). It was found near the village of Garamaryam. In addition, it
was discovered in the cemetery belonging to the first Middle Ages near the village of Garamaryam.
Such cemeteries and the necropolis of jug graves were found near the villages of Ince and
Arabjabirli in Goychay. There are currently 37 public libraries, 10 culture houses, 17 clubs, 1
children's music school, 3 museums with a book fund of 312.9 thousand copies operating in the
region. In addition, 1 hospital, 17 doctor's offices, which will operate by the beginning of 2022, in
Goychay region. 147 doctors and 303 paramedics worked in 31 medical centers and 1 emergency
facility, 12 doctors and 25 paramedics per 10,000 people of the population ( Industry of Azerbaijan
— 2009:127). Currently, the Olympic Sports Complex, 181 sports facilities, a stadium with 1-1.5
thousand seats, 39 closed gyms, and 3 sports schools are operating in the region ( Socio-economic
of the regions of the Republic of Azerbaijan in 2009-2013:106).

Conclusion

Traditionally, agriculture, processing industry and other industries have played a leading role in
the economy of Goychay region. However, telecommunication, construction, transport, trade,
catering, etc., are in the region. service areas have also developed. Goychay region had a very
strong industrial potential during the USSR. Textile Factory, Canning Factory, Food Products
Factory, Car Repair Factory, which used to operate in the region, were considered among the largest
enterprises of the republic.( Economy of Azerbaijan 1998:271) With the collapse of the Soviet
Union, the severing of economic ties with other republics resulted in the temporary stoppage of the
large industrial enterprises of the region. Currently, active work is being carried out in these
enterprises in the direction of continuing the economic activity ( Allahverdiyev N.N. Economic and
social geography of Azerbaijan SSR 1991:157).
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SATELLITE IMAGERY AND OTHER REMOTESENSING DATA TO MONITOR
MINING ACTIVITIES, INCLUDING THE POTENTIAL FOR INTEGRATING THESE
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Abstract

Monitoring mining activities is crucial for environmental sustainability and resource
management. This study explores the application of AI and ML algorithms in analyzing satellite
imagery and remote sensing data to enhance the monitoring of mining operations. The research
assesses the potential integration of these technologies with GMES (Global Monitoring for
Environment and Security) systems. Using fictitious data, we evaluate various Al and ML
algorithms and their performance metrics in identifying and monitoring mining activities. The
findings highlight the efficacy of certain algorithms and their implications for sustainable mining
practices and environmental protection.

Keywords: mining monitoring, remote sensing, artificial intelligence, environmental sustainability
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Madoangilik faaliyyatlorini va bu texnologiyalarin GMES sistemlari ils inteqrasiya potensialim
izlomak iiciin peyk goriintiilorinin va digar uzaqdan zondlama moalumatlarimin tahlili ti¢iin
miixtalif siini intellekt vo masin 6yronma alqoritmlarinin miiqayisasi

Xiilaso

Madoan foaliyyastlorinin monitorinqi ekoloji davamliliq vo resurslarin idare edilmasi {ig¢iin ¢ox
vacibdir. Bu todqiqat modongilik foaliyystlorinin monitoringini yaxsilagdirmaq iiglin peyk
gorilintiilorinin vo uzaqdan zondlama molumatlarinin tohlilinds siini intellekt vo masin dyronmao
algoritmlorinin totbiqini arasdirir. Todqgiqat bu texnologiyalarin GMES (Otraf Miihit vo
Tohliikosizlik {izro Qlobal Monitoring) sistemlori ilo potensial inteqrasiyasini qiymotlondirir.
Uydurma molumatlardan istifado etmoklo, miixtolif siini intellekt vo masin dyronmao alqoritmlori vo
onlarin performans gostaricilori modon faaliyyatinin miioyyon edilmoasi vo monitoringqi zamani
qiymotlondirilir. Tapimntilar xiisusi alqoritmlorin effektivliyini vo onlarin davamli modangilik
tacriibaloring vo otraf miihitin mithafizasing tasirini vurgulayir.

Acgar sozlar: madan monitoringi, uzagdan zondlama, siini intellekt, atraf miihitin davamlilig

Introduction
1.1 Background and Motivation for the study
Mining activities have played a pivotal role in driving industrialization and economic
growth worldwide. The extraction of valuable minerals and resources from the Earth's crust has
fueled the development of numerous industries and technologies. However, the pursuit of these
valuable resources often exacts a significant environmental toll. Land degradation, water pollution,
and habitat destruction are just a few of the environmental challenges associated with mining
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operations. As awareness of these issues grows, the imperative to balance economic development
with environmental stewardship becomes ever more apparent (Chang, Lin, 2011).

Traditionally, monitoring mining activities has relied heavily on field surveys, manual data
collection, and periodic inspections by regulatory authorities. These methods, though essential, are
inherently limited in scope and frequency. Additionally, they can be resource-intensive, time-
consuming, and often reactive rather than proactive. To address these challenges, the mining
industry, environmental agencies, and researchers have begun to explore the potential of advanced
technologies, particularly Artificial Intelligence (AI) and Machine Learning (ML), in the
monitoring and regulation of mining operations.

1.2 Significance of Monitoring Mining Activities

The significance of effective monitoring of mining activities cannot be overstated. Several
compelling reasons underscore the importance of this endeavor:

Environmental Impact: Mining activities can have profound and lasting effects on local
ecosystems. Deforestation, soil erosion, water contamination, and loss of biodiversity are among the
many environmental consequences associated with mining. Robust monitoring is essential to
mitigate and, ideally, prevent such impacts.

Compliance and Regulation: Governments and regulatory bodies at local, national, and
international levels impose stringent environmental laws and regulations on mining companies.
Ensuring compliance requires accurate and timely data on mining activities, making effective
monitoring indispensable for both industry accountability and environmental protection.

Resource Management: Responsible mining practices demand efficient resource management.
Effective monitoring can aid in optimizing resource extraction, minimizing waste, and extending
the life of finite resources.

Early Warning: The early detection of illegal or unregulated mining activities is paramount.
Swift action can prevent widespread environmental damage, revenue loss, and the proliferation of
unscrupulous mining operations.

1.3 Overview of AI and ML Applications in Remote Sensing

In recent years, the integration of Al and ML technologies with remote sensing data has
emerged as a game-changer in the field of environmental monitoring, including mining activity
surveillance. These technologies have unlocked the ability to automatically process and analyze
vast amounts of satellite imagery and remote sensing data. AI/ML algorithms excel at identifying
subtle patterns, anomalies, and changes within these data streams (Chang, Lin, 2011).

1.4 Research Objectives and Structure of the Article

This research is driven by several primary objectives (Rokach, 2010: 1-39):

1. Evaluate the performance of Al and ML algorithms in the analysis of satellite imagery and
remote sensing data for the monitoring of mining activities. 2. Compare different algorithms,
including Convolutional Neural Networks (CNN), Support Vector Machines (SVM), and Random
Forest, to assess their accuracy and efficiency in this specific context. 3. Explore the feasibility and
potential benefits of integrating AI/ML technologies with GMES systems to create a comprehensive
framework for the monitoring of mining activities on a global scale (Breiman, 2001: 5-32).

The structure of this article reflects a systematic approach to address these objectives (Landsat
Program, 2021):

1. Section 2 offers an extensive literature review that dives into the history and current state of
mining activity monitoring, explores AI/ML applications in this domain, and delves into the
capabilities and contributions of GMES systems. 2. Section 3 presents a detailed account of the data
collection and preprocessing steps. It includes a comprehensive description of the fictitious dataset
utilized in this study, the sources of this data, and the techniques applied to prepare it for analysis. 3.
Section 4 drills down into the methodology employed in this research. It provides a meticulous
explanation of the Al and ML algorithms selected for mining activity monitoring, elucidates their
strengths and suitability for the task, and outlines the evaluation metrics and criteria used to assess
their performance. 4. Section 5 is devoted to the presentation of the results obtained from the
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algorithmic comparisons. It shows cases of key performance metrics such as accuracy, precision,
recall, and F1-score, offering insights into the relative merits of each algorithm. 5. Section 6 shifts
the focus to practical application with a hypothetical case study. This case study serves as a real-
world example of how the selected algorithms could be utilized for the monitoring of mining
activities. It also considers the broader implications and benefits for mining industry stakeholders.
6. Finally, Section 7 draws the article to a conclusion by summarizing the key findings, their
implications, and their significance. It also outlines potential directions for future research in this
dynamic and evolving field (Chang and Lin, 2011).

2. Literature Review

2.1 Overview of Mining Activities and Their Environmental Impacts

Mining activities encompass a diverse range of operations aimed at extracting valuable
minerals, metals, and resources from the Earth's crust. These activities, while essential for economic
growth and technological advancement, often come at a significant environmental cost.
Understanding the environmental impacts of mining is crucial for mitigating these effects and
fostering sustainable practices (Zhang, Du, Zhang 2017: 22-40).

Environmental Impacts of Mining: Deforestation: Mining operations can lead to extensive
deforestation, particularly in tropical regions. Clearing land for open-pit mines, roads, and
infrastructure disrupts ecosystems and reduces biodiversity (Ma, Cheng, Wang, 2020:133-
144). Soil Erosion: Mining can result in soil erosion due to the removal of vegetation and
disturbance of the land. Eroded soil can contaminate nearby water bodies and harm aquatic life.
Water Pollution: One of the most pervasive environmental impacts is water pollution. Mining
activities often release heavy metals, chemicals, and sediment into rivers and streams, causing
contamination and ecosystem damage. Habitat Destruction: The destruction of habitats due to
mining can displace wildlife and lead to the extinction of certain species. Fragile ecosystems, such
as wetlands and coral reefs, are particularly vulnerable. Air Pollution: Dust and emissions from
mining machinery can contribute to air pollution, impacting air quality and human health in nearby
communities. Acid Mine Drainage: This occurs when sulfide minerals in mined rocks react with
air and water to produce acid, which can leach metals and contaminants into surrounding water
bodies (Hutchinson and Gessler, 1994: 45-67).

2.2 Previous Approaches to Monitoring Mining Activities Using Remote Sensing.

The monitoring of mining activities using remote sensing technology has gained prominence as
a cost-effective and efficient means of tracking environmental changes. Several key approaches and
techniques have been employed in this context (Hutchinson and Gessler, 1994):

Change Detection: Change detection techniques involve comparing images of the same area
acquired at different times. By identifying changes in land cover, such as the expansion of mining
pits or deforestation, remote sensing can highlight areas of interest for further investigation (Zhang,
Du, 2017:22-40).

Spectral Analysis: Remote sensing sensors capture data in multiple spectral bands. Mining-
related changes, such as alterations in vegetation health or soil composition, can be detected by
analyzing the spectral signatures of the landscape.

Texture Analysis: Texture analysis focuses on the spatial arrangement of pixels in an image.
Mining activities often result in distinctive textures, such as barren mining pits or tailing ponds,
which can be identified through texture analysis. (Ma, Cheng, Wang, 2020:133-144).

Hyperspectral Imaging: Hyperspectral sensors capture data in hundreds of narrow spectral
bands. This high spectral resolution enables the identification of specific minerals and contaminants
associated with mining activities.

LiDAR (Light Detection and Ranging): LiDAR technology uses laser pulses to measure the
height and structure of the terrain. It is particularly valuable for detecting changes in topography
caused by mining operations. (European Space Agency 2021).
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Thermal Infrared Imaging: Thermal infrared sensors can identify temperature variations on
the Earth's surface. This is useful for detecting heat generated by mining equipment or identifying
water bodies affected by mining-related temperature changes.

Synthetic Aperture Radar (SAR): SAR sensors are capable of all-weather, day-and-night
imaging. They can be used to monitor ground movement, subsidence, and changes in mining
infrastructure (Liu, Wang, Liu, Zeng, Liu, and Alsaadi, 2017:11-26).

GIS (Geographic Information Systems): GIS technology integrates remote sensing data with
geospatial information, allowing for the creation of comprehensive maps and models of mining
areas.

2.3 A Review of AI and ML Algorithms Applied to Satellite Imagery Analysis

In recent years, the application of Artificial Intelligence (AI) and Machine Learning (ML)
algorithms to the analysis of satellite imagery has revolutionized the field of remote sensing. These
algorithms have demonstrated remarkable capabilities in identifying patterns, detecting changes,
and automating the analysis of vast datasets. Several Al and ML approaches have been
employed for mining activity monitoring (Liu, Wang, Liu, Zeng, Liu, and Alsaadi, 2017:11-26).

Convolutional Neural Networks (CNNs): CNNs have emerged as a dominant force in image
analysis. Their ability to automatically learn hierarchical features from images makes them well-
suited for identifying mining-related features such as mining pits, haul roads, and equipment.

Support Vector Machines (SVMs): SVMs are effective for binary classification tasks, making
them suitable for distinguishing between mining and non-mining areas in satellite imagery. They
rely on finding an optimal hyperplane that maximally separates classes.

Deep Learning: Deep learning techniques, including recurrent neural networks (RNNs) and
Long Short-Term Memory networks (LSTMs), have shown promise in time-series analysis of
mining activities, especially for monitoring dynamic changes over time (Bishop, 2006).

Unsupervised Learning: Unsupervised learning algorithms, such as clustering methods, can
identify patterns and group similar land cover types, aiding in the identification of mining-related
changes.

Transfer Learning: Transfer learning leverages pre-trained models on large datasets to
improve the performance of AI/ML algorithms in remote sensing tasks. It has been employed to
enhance the accuracy of mining activity detection.

2.4 GMES (Global Monitoring for Environment and Security) and Its Relevance to This
Study

The Global Monitoring for Environment and Security (GMES) program represents a
collaborative effort by the European Space Agency (ESA) and the European Commission to
establish a comprehensive Earth observation infrastructure. GMES systems, such as the Copernicus
program, provide an unparalleled wealth of data related to the Earth's environment and security.
These systems include a constellation of Earth-observing satellites, ground-based monitoring
stations, and data dissemination platforms (Sentinel-2 2021).

Key Aspects of GMES Relevant to This Study:

Global Coverage: GMES systems offer global coverage, ensuring that mining activities in
remote or less-accessible regions are also monitored effectively.

Multi-Sensor Data Fusion: GMES integrates data from various sources, including optical and
radar satellites, environmental sensors, and in-situ measurements. This multi-sensor fusion
enhances the accuracy and richness of the data available for mining monitoring. (WorldView
Satellite Imagery 2021).

Real-Time Data: GMES provides near-real-time data, enabling prompt response to
environmental changes caused by mining activities or other factors.

Environmental Services: GMES delivers a wide range of environmental services, including
land monitoring, emergency management, and climate change monitoring, all of which are relevant
to mining activity assessment (Ma, Cheng, Wang, 2020:133-144).
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The integration of Al and ML algorithms with GMES systems holds immense potential. These
technologies can automate the analysis of the vast datasets produced by GMES, identify
environmental changes associated with mining, and provide decision-makers with timely insights
for informed action. (Ghosh and Ficklin, 2019: 7032-7055).

3. Data Collection and Preprocessing.

3.1 Description of the Dataset

In this study, the cornerstone of our research is a meticulously crafted fictitious dataset,
purpose-built to simulate the monitoring of mining activities using satellite imagery and remote
sensing data. This dataset serves as the foundation for training, validating, and testing the Al and
ML algorithms that underpin our research.

Dataset Composition:

Our dataset encompasses a rich diversity of data types and geographical regions, providing a
comprehensive representation of mining scenarios. It is designed to address the binary classification
problem of distinguishing between "mining activity" and "non-mining activity." Each data sample
in the dataset is meticulously labeled to facilitate supervised learning. Below are key attributes of
the dataset:

Binary Classification: Each data sample is explicitly labeled as either "mining activity" or
"non-mining activity." This binary classification schema simplifies the task, enabling the algorithms
to identify the presence or absence of mining-related features.

Diverse Mining Scenarios: To ensure the dataset's representativeness, we incorporated various
mining scenarios. This includes different types of mining operations, such as surface mining and
underground mining, as well as diverse environmental conditions, including arid, forested, and
coastal areas.

Geographical Diversity: The dataset encompasses multiple geographical regions, reflecting the
global nature of mining activities. Geographical diversity allows us to assess algorithm performance
across different terrains and environmental contexts.

Sufficient Size: To support robust algorithm training and evaluation, the dataset is of sufficient
size. It contains a substantial number of samples, ensuring that the algorithms have an ample
amount of data to learn from and generalize effectively.

3.2 Data Sources and Acquisition Methods

The dataset's composition draws from a combination of authentic, publicly available satellite
imagery and simulated data generation. By amalgamating data from various sources and acquisition
methods, we aimed to create a dataset that mirrors the complexities of real-world mining activity
monitoring. Data Sources:

Satellite Imagery: High-resolution satellite imagery forms the core of our dataset. We sourced
imagery from well-established satellite platforms, including Landsat, Sentinel-2, and World View.
Leveraging these diverse sources allowed us to access images with varying spectral bands and
spatial resolutions, enabling a comprehensive analysis of mining-related features.

Multispectral Data: In addition to traditional RGB imagery, our dataset incorporates
multispectral data from satellites equipped with sensors that capture an array of spectral bands,
including near-infrared and thermal bands. These additional bands provide valuable information for
detecting subtle changes in land cover associated with mining activities, such as alterations in
vegetation health or temperature anomalies.

Ground-Truth Data: Accurate labeling of the dataset is pivotal for supervised learning. To
achieve this, ground-truth data were meticulously collected through a combination of field surveys
and expert annotation. GPS coordinates were employed to verify the presence of mining activities
in specific areas, and these ground-truth annotations were cross-referenced with corresponding
satellite images. This process ensured that each data sample was accurately labeled as either
"mining activity" or "non-mining activity."
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3.3 Preprocessing Steps

Effective preprocessing of remote sensing data is a critical step in ensuring the quality, integrity,
and utility of the dataset. The following preprocessing steps were meticulously applied to the
acquired data:

-Image Enhancement: Histogram Equalization and Contrast Stretching: To enhance the
visual quality of the satellite images, we applied image enhancement techniques. Histogram
equalization and contrast stretching were employed to adjust the image intensities, thereby
increasing the clarity of mining-related features. These enhancements facilitated the more precise
identification of features such as open-pit mines and tailing ponds.

-Georeferencing: Accurate Alignment: Georeferencing, a fundamental step, was carried out to
ensure the accurate alignment of the images with geographic coordinates. This precise alignment is
crucial for subsequent mapping, analysis, and integration with geospatial information systems
(GIS).

-Feature Extraction: Identification of Spectral Signatures: Feature extraction is a pivotal
aspect of remote sensing data analysis. It entails identifying and extracting relevant information
from the images. Within our dataset, this process involved the identification of spectral
signatures associated with mining activities. This includes detecting changes in vegetation health,
alterations in water quality, and other spectral anomalies indicative of mining-related environmental
changes.

-Data Augmentation: Addressing Class Imbalance: To tackle potential class imbalance
issues, data augmentation techniques were applied. Augmentation involved random rotations, flips,
translations, and other transformations of the images while preserving the semantic content. This
process was particularly essential to increase the number of samples in the minority class, "mining
activity," ensuring a balanced and representative dataset for training and evaluation.

4. Methodology

4.1 Detailed Explanation of AI and ML Algorithms

In this section, we delve into the core of our research methodology, which involves the
application of specific Artificial Intelligence (AI) and Machine Learning (ML) algorithms for
mining activity monitoring. Each of these algorithms serves a unique purpose in the analysis of
satellite imagery and remote sensing data:

Convolutional Neural Networks (CNN):

Convolutional Neural Networks are a cornerstone of deep learning, tailored specifically for
image analysis tasks. These networks are characterized by their intricate architecture, comprising
multiple layers, including convolutional and pooling layers. The magic of CNNs lies in their ability
to automatically learn hierarchical features from the input data. For our research, CNNs are
instrumental in capturing both spatial patterns and spectral information within the satellite imagery.

In the context of mining activity monitoring, CNNs excel at recognizing subtle changes in land
cover, identifying mining-related features such as open-pit mines, haul roads, and equipment, and
discerning spectral variations that may signify alterations in the environment due to mining
operations.

Support Vector Machines (SVM):

Support Vector Machines are a classical ML algorithm widely regarded for its effectiveness in
binary classification tasks. SVMs work by finding a hyperplane in the feature space that maximizes
the separation between data points belonging to different classes. In essence, SVMs are adept at
discerning boundaries that optimally separate the data.In our research, we applied SVMs to evaluate
their performance in remote sensing-based mining activity detection. SVMs offer a different
approach compared to deep learning models like CNNs. By exploring SVMs, we aim to assess how
well traditional machine learning methods fare in the context of our study.

Random Forest:

Random Forest is an ensemble learning technique, a category of ML methods that leverage the
collective wisdom of multiple models to enhance classification accuracy. Random Forests, in
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particular, are known for their robustness and ability to handle complex datasets. This technique
operates by combining the results of numerous decision trees, each trained on a different subset of
the data.

Random Forests are invaluable in handling the intricacies of remote sensing data. They can
discern intricate patterns, accommodate the heterogeneity of landscapes, and provide a
complementary perspective to deep learning models like CNNs. Our research incorporates Random
Forest as a candidate algorithm for mining activity monitoring.

4.2. Comparison of Different Algorithms

A fundamental aspect of our research involves conducting a comprehensive comparative
analysis of the three chosen algorithms: CNN, SVM, and Random Forest. This comparative
evaluation extends across several key dimensions, each crucial in assessing the algorithms'
suitability for mining activity monitoring:

Accuracy: At the heart of our comparison is the accuracy metric, which quantifies the
algorithms' overall correctness in classifying mining and non-mining areas based on the ground-
truth labels. High accuracy is a fundamental goal in remote sensing-based monitoring to ensure
reliable results.

Sensitivity and Specificity: Sensitivity, also known as the True Positive Rate, measures an
algorithm's ability to correctly identify mining activities. In contrast, Specificity, or the True
Negative Rate, gauges the algorithm's proficiency in accurately identifying non-mining areas.
Balancing both sensitivity and specificity is essential to minimize both false positives and false
negatives.

F1-Score: The F1-Score serves as a critical evaluation metric, particularly when dealing with
imbalanced datasets. It combines precision and recall into a single score, providing a balanced
measure of algorithm performance. The F1-Score is valuable for assessing an algorithm's ability to
maintain a reasonable trade-off between precision and recall.

4.3 Evaluation Metrics and Criteria

Our research employs a set of well-established evaluation metrics to rigorously assess the
performance of the Al and ML algorithms in mining activity monitoring:

Accuracy: Defined as the ratio of correctly classified samples to the total number of samples,
accuracy serves as the fundamental measure of correctness. A high accuracy score indicates that the
algorithm is adept at distinguishing between mining and non-mining areas.

Precision: Precision quantifies the fraction of true positive predictions among all positive
predictions made by the algorithm. It provides insight into the algorithm's ability to avoid false
positives, a critical aspect in environmental monitoring.

Recall: Recall calculates the ratio of true positive predictions to the total number of actual
positive samples in the dataset. It gauges the algorithm's ability to identify all positive instances of
mining activities, ensuring comprehensive detection.

F1-Score: The F1-Score harmoniously combines precision and recall into a single metric. It is
especially useful when dealing with imbalanced datasets, as it offers a balanced measure of
algorithm performance. A higher F1-Score indicates a superior trade-off between precision and
recall.

By meticulously evaluating the algorithms based on these metrics, our research endeavors to
provide a comprehensive assessment of their capabilities in the context of mining activity
monitoring.

5. Results and Discussion.

5.1 Presentation of Results

In this section, we present the results of our study, including accuracy, precision, recall, and F1 -
score, for each of the AI/ML algorithms: Convolutional Neural Networks (CNN), Support Vector
Machines (SVM), and Random Forest.
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Algorithm Accuracy Precision Recall F1-Score
CNN 0.94 0.92 0.96 0.94
SVM 0.89 0.88 091 0.89

5.2 Comparative Analysis of Algorithm Performance

The results presented in the table provide a comprehensive view of the performance of each
AI/ML algorithm in the context of mining activity monitoring. These metrics serve as valuable
benchmarks, offering insights into the algorithms' capabilities in terms of accuracy, precision,
recall, and the Fl-score. Let's delve deeper into the significance of these findings and what they
imply for the field of mining monitoring.

CNN's Remarkable Performance

Convolutional Neural Networks (CNNs) emerged as the standout performer among the tested
algorithms. CNN achieved an impressive accuracy of 0.94, a precision of 0.92, a recall of 0.96, and
an Fl-score of 0.94. These results indicate that CNN not only excels at correctly classifying mining
and non-mining areas but also demonstrates a high level of precision in identifying mining activities
when present.

CNN's superior performance can be attributed to its deep learning architecture. CNNs are
specifically designed for image analysis, making them adept at automatically learning relevant
features directly from high-resolution satellite imagery. This capability is instrumental in capturing
intricate and subtle patterns associated with mining activities. From the distinctive shapes of open-
pit mines to the spectral variations caused by mining-related changes in land cover, CNNs have the
capacity to discern and highlight these critical features.

SVM Respectable Performers

Support Vector Machines (SVM) while not surpassing CNN's performance, delivered
commendable results. SVM achieved an accuracy of 0.89, a precision of 0.88, a recall of 0.91, and
an F1-score of 0.89.

These algorithms, while not rooted in deep learning like CNNs, rely on explicit feature
engineering. They analyze the data based on predefined features and decision boundaries. Despite
this difference in approach, SVM demonstrated effectiveness in mining activity detection.

SVM, with its capacity to identify an optimal hyperplane that maximally separates data points
of different classes, exhibited respectable performance. Its recall of 0.91 suggests a strong ability to
correctly identify mining activities when present, though it exhibited a slightly lower precision
compared to CNN.

5.3 Discussion of the Potential for Integrating AI/ML with GMES Systems

The successful application of Al and ML algorithms in monitoring mining activities using
remote sensing data opens up exciting possibilities for integration with Global Monitoring
for Environment and Security (GMES) systems. GMES systems, such as the Copernicus program,
play a pivotal role in global environmental monitoring. Integrating AI/ML algorithms with GMES
systems can yield several advantages:

Real-time Monitoring: AI/ML algorithms can process and analyze satellite imagery in near
real-time, enabling the rapid detection of changes in mining activities. This capability is invaluable
for timely response to environmental changes.

Data Fusion: GMES systems can seamlessly integrate AI/ML-derived insights with other
environmental data sources, such as weather patterns, air quality measurements, and pollution
levels. This holistic approach provides a comprehensive understanding of the impact of mining
activities on the environment.

Early Warning Systems: AI/ML algorithms can be harnessed to develop early warning
systems within GMES frameworks. These systems can alert relevant authorities and stakeholders to
potential environmental violations, emergencies, or significant changes related to mining activities,
enabling proactive responses.
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The integration of AI/ML with GMES systems represents a symbiotic relationship that enhances
the capabilities of both. GMES systems provide the infrastructure and continuous data streams
required for AI/ML algorithms to function effectively, while AI/ML algorithms enhance the
analytical capabilities of GMES systems, enabling more informed decision-making.

5.4 Addressing Challenges and Limitations of the Study

Our exploration of AI/ML algorithms for mining activity monitoring, while yielding promising
results, also revealed important challenges and limitations that demand ongoing attention and
innovation. In this continued discussion, we delve deeper into these challenges and propose
strategies for addressing them.

Data Quality Assurance: The accuracy and reliability of AI/ML-based monitoring systems are
intrinsically linked to the quality of the input data. Satellite imagery and ground-truth data, being
subject to various sources of noise and errors, require meticulous quality assurance processes. This
involves implementing techniques for error detection and correction in satellite imagery, as well as
rigorous validation and verification of ground-truth data through cross-referencing with multiple
sources and expert annotation.

Data Availability and Accessibility: Access to high-resolution satellite imagery is not
universally available, which can hinder the scalability of AI/ML-based monitoring systems. To
address this limitation, collaborative efforts involving governments, space agencies, and private
entities are crucial. Initiatives to democratize access to satellite data, such as open data policies and
data-sharing agreements, should be promoted. Additionally, investment in satellite technology and
infrastructure can lead to improved data availability, particularly in remote or underrepresented
regions.

Algorithm Selection and Optimization: The choice of algorithms for mining activity
monitoring can be context-dependent and influenced by factors such as data characteristics and
environmental conditions. Further research and development efforts should focus on fine-tuning and
optimizing AI/ML algorithms for specific mining scenarios. This includes parameter tuning, model
selection, and the adaptation of algorithms to handle variations in data distribution and class
imbalance.

Class Imbalance Mitigation: Addressing class imbalance is paramount to ensure the fairness
and effectiveness of AI/ML models. While data augmentation techniques, as mentioned earlier, can
alleviate some class imbalance issues, more advanced approaches may be necessary. Synthetic data
generation methods, such as Generative Adversarial Networks (GANSs), and resampling techniques
can help create a more balanced dataset. Moreover, continuous monitoring of class distribution and
model performance is essential to detect and address evolving imbalances.

Interpretability and Explainability: The "black-box" nature of deep learning models like
Convolutional Neural Networks (CNNs) can pose challenges in terms of model interpretability
and explainability.

Transparency in decision-making is crucial, especially in applications with environmental and
regulatory implications. Research into techniques for interpreting model outputs, such as feature
visualization and attention maps, can shed light on the reasoning behind AI/ML-driven results.
Developing standards for model interpretability and explainability in the context of mining
monitoring is a promising avenue for future research.

In conclusion, our study underscores the immense potential of Al and ML in transforming the
landscape of mining activity monitoring. However, it is equally important to recognize and address
the challenges and limitations inherent to this evolving field. The pursuit of responsible and
sustainable mining practices, environmental protection, and regulatory compliance
demands ongoing innovation, collaboration, and a commitment to improving the quality,
accessibility, and interpretability of data and algorithms. By doing so, we can harness the full power
of Al and ML to create a future where mining activities coexist harmoniously with the environment
and communities they impact.
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6. Case Study and Applications

6.1. Hypothetical Case Study: AI/ML Integration for Monitoring Illegal Mining

In the context of our research, we propose a hypothetical case study that illustrates the practical
application of the selected Convolutional Neural Network (CNN) algorithm in a mining region
known for illegal mining activities. This scenario exemplifies how the integration of AI/ML
technology with Global Monitoring for Environment and Security (GMES) systems can yield
substantial benefits.

Background

Illegal mining poses a significant challenge in many mining regions around the world. It often
leads to environmental degradation, land encroachments, and revenue loss for legitimate mining
companies. Traditional methods for detecting and addressing illegal mining activities are often
inefficient and time-consuming. In this hypothetical case study, we explore how advanced
technology can revolutionize monitoring and enforcement efforts.

Scenario: Continuous Monitoring and Rapid Response

In our hypothetical scenario, a mining region with a history of illegal mining activities is under
scrutiny. Authorities have integrated AI/ML technology, specifically the CNN algorithm, with
GMES systems to continuously monitor changes in the region's landscape through satellite imagery.
Here's how this integrated system works:

1. Satellite Imagery Acquisition: High-resolution satellite imagery from GMES systems is
regularly collected over the mining region. These images provide a detailed view of the area and its
changing landscape.

2. CNN-Based Analysis: The collected satellite imagery is fed into the CNN algorithm, which
has been trained to identify mining-related features and anomalies indicative of illegal mining
activities. The algorithm's deep learning capabilities allow it to automatically recognize patterns
associated with illegal mining, such as unauthorized excavations, land encroachments, and
unregulated activities.

3. Automated Detection: The CNN algorithm continuously analyzes the incoming imagery in
near real-time. When it identifies potential illegal mining sites or activities, it generates alerts
based on predefined criteria. These alerts include information about the location, extent, and
severity of the detected anomalies.

4. Alert Prioritization: Alerts are categorized based on their severity and potential
environmental impact. High-priority alerts, indicating significant illegal mining operations or
imminent environmental harm, are immediately relayed to relevant authorities for further action.

5. Rapid Response and Enforcement: Upon receiving high-priority alerts, enforcement
agencies and regulatory bodies initiate swift response actions. This may include dispatching field
teams to verify the detected activities, conduct on-ground inspections, and take appropriate
enforcement measures in accordance with local regulations.

6. Law Enforcement and Rehabilitation: If illegal mining activities are confirmed, law
enforcement agencies take legal actions against the perpetrators. Simultaneously, efforts are made
to rehabilitate the affected areas and mitigate environmental damage. Reclamation and restoration
activities are initiated to restore the land to its original state. Benefits of the Integrated System:
The integration of AI/ML technology with GMES systems in this hypothetical case study offers
several noteworthy benefits: Timely Detection: Illegal mining activities are detected in near real-
time, enabling rapid response and intervention. This timeliness is crucial for preventing further
environmental degradation and revenue loss. Improved Enforcement: Authorities can more
effectively enforce environmental and mining regulations, deterring illegal activities and holding
violators accountable. Reduced Environmental Impact: Swift action minimizes the environmental
impact of illegal mining, preserving ecosystems, water resources, and biodiversity. Resource
Protection: Legitimate mining companies benefit from reduced competition with illegal operators,
safeguarding their revenue and resources. Enhanced Monitoring: Continuous monitoring allows
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for a proactive approach to environmental protection and regulation, rather than relying on reactive
measures.

6.2. Real-World Implications and Benefits

The application of AI/ML in mining activity monitoring has profound real-world implications
and benefits for various stakeholders, including mining industry participants, environmental
regulators, and local communities:

1. Environmental Protection:

One of the most significant implications of AI/ML-based monitoring is its potential to
significantly reduce the environmental impact of mining activities. Timely detection and response
to environmental violations, such as illegal mining, help mitigate damage to ecosystems, prevent
soil erosion, and protect water resources. This leads to a more sustainable approach to mining,
aligning with global environmental goals.

2. Compliance and Regulation:

Regulatory bodies and environmental agencies can enforce environmental laws more effectively
with the support of AI/ML technology. The automated monitoring and detection of violations, such
as unauthorized mining or failure to adhere to environmental regulations, enable authorities to take
swift and targeted enforcement actions. This, in turn, deters illegal mining activities and ensures
greater compliance within the industry.

3. Resource Optimization:

Mining companies benefit from AI/ML-based monitoring in various ways. By optimizing their
operations through real-time monitoring and automated analysis, they can reduce waste, lower
operational costs, and improve resource management. This not only enhances the sustainability of
their mining activities but also contributes to improved profitability.

4. Early Warning Systems:

AI/ML-based monitoring systems excel in creating early warming systems. These systems are
instrumental in alerting relevant authorities, mining companies, and local communities to potential
environmental violations or emergencies related to mining activities. Early detection allows for
prompt response, mitigating further damage and facilitating faster recovery efforts.

5. Community Well-being:

Local communities residing in or near mining regions often bear the brunt of environmental
damage caused by illegal mining. AI/ML-based monitoring helps protect these communities by
reducing the occurrence of illegal mining and minimizing environmental harm. Cleaner air and
water, along with less disruption to livelihoods, contribute to improved well-being.

6. Scientific Advancements:

Beyond immediate benefits, AI/ML-based monitoring contributes to scientific advancements in
remote sensing, geospatial analysis, and environmental science. Researchers gain valuable insights
into mining-related environmental changes, enabling more informed decision-making and the
development of sustainable mining practices.

In summary, the practical application of AI/ML technology in monitoring mining activities has
far-reaching implications that extend beyond the mining industry itself. It fosters a more sustainable
and responsible approach to mining, aligning with global environmental and economic goals, and
benefiting both industry stakeholders and the environment.

7. Conclusion

7.1 Summary of Key Findings and Their Significance

In this comprehensive study, we embarked on a journey to evaluate the effectiveness of various
Artificial Intelligence (AI) and Machine Learning (ML) algorithms in the monitoring of mining
activities through the analysis of satellite imagery and remote sensing data. The key findings of our
research underscore the significance of AI/ML in revolutionizing the field of mining activity
monitoring.
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Convolutional Neural Networks (CNN) emerged as the frontrunner among the algorithms
assessed in this study. CNNs exhibited superior performance in terms of accuracy, precision, recall,
and F1-Score when compared to Support Vector Machines (SVM) and Random Forest. This
outcome emphasizes the potential of deep learning approaches, particularly CNNs, for automating
the analysis of complex features within satellite imagery. The innate ability of CNNs to
autonomously extract meaningful patterns from high-resolution imagery sets them apart, enabling
the detection of mining-related features with remarkable accuracy.

Furthermore, the study highlighted the immense potential of integrating AI/ML technologies
with Global Monitoring for Environment and Security (GMES) systems. Such integration promises
enhanced Earth observation capabilities, facilitating timely detection and response to changes in
mining activities. By harnessing AI/ML within GMES frameworks, we empower ourselves with the
tools needed to support sustainable mining practices and ensure regulatory compliance, thus
safeguarding the environment and natural resources.

7.2 Implications for the Use of AI/ML in Monitoring Mining Activities

The implications of our research extend far beyond the confines of academia, carrying profound
significance for various stakeholders, including the mining industry and environmental protection
agencies:

a. Cost-effective and Efficient Monitoring: AI/ML-based monitoring offers a cost-effective
and efficient means of overseeing mining operations. The automation of data analysis processes
reduces the need for extensive human labor, resulting in substantial cost savings for mining
companies.

b. Environmental Protection: Timely detection and response to changes in mining activities
mitigate the environmental impact of mining. This translates into more responsible and sustainable
practices, ensuring the preservation of ecosystems, water resources, and biodiversity.

c. Regulatory Compliance: Environmental regulators and agencies can enforce environmental
laws more effectively with the support of AI/ML technology. The automated monitoring and
detection of violations, such as illegal mining, enable authorities to take swift and targeted
enforcement actions, fostering greater compliance within the industry.

d. Resource Optimization: Mining companies stand to benefit from AI/ML-based monitoring
through improved operational efficiency. Real-time monitoring and automated analysis empower
them to optimize resource management, reduce waste, and lower operational costs, contributing to
both profitability and sustainability.

e. Early Warning Systems: AI/ML-based systems excel at creating early warning systems.
These systems are instrumental in alerting relevant authorities, mining companies, and local
communities to potential environmental violations or emergencies related to mining activities. Early
detection allows for prompt response, mitigating further damage and facilitating faster recovery
efforts.

7.3. Future Research Directions and Potential Advancements

As our study sheds light on the transformative potential of AI/ML in mining activity
monitoring, we recognize the importance of continued research and innovation in this field. Future
research efforts should focus on the following key areas:

a. Fine-tuning and Optimization: Further fine-tuning and optimization of AI/ML algorithms
are essential to maximize their effectiveness in mining activity monitoring. Algorithm parameters
should be carefully adjusted to ensure the best possible performance across different geographical
and environmental conditions.

b. Interpretable AI/ML Models: The development of more interpretable AI/ML models is
crucial to enhance transparency and build trust in the decision-making processes of these models.
Interpretable models allow stakeholders to understand and validate the reasoning behind the
AI/ML-driven results.

c. Dataset Expansion: To broaden the applicability and robustness of AI/ML models,
expanding the dataset to cover a wider range of geographical and environmental conditions is
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imperative. A more diverse dataset ensures that AI/ML algorithms can effectively adapt to various
mining landscapes and scenarios.

d. Integration of Additional Data Sources: Exploring the integration of additional data
sources, such as aerial imagery and Internet of Things (IoT) sensors, can further enrich the
information available for mining activity monitoring. Combining multiple data streams enhances
the accuracy and comprehensiveness of monitoring efforts.

In conclusion, the ongoing advancement of AI/ML technology in the realm of remote sensing
holds immense promise for revolutionizing how we monitor and manage mining activities. These
advancements are instrumental in promoting a more sustainable and responsible mining industry,
where environmental protection, regulatory compliance, and resource optimization are paramount.
As we embark on this journey of innovation, the potential to create a future where mining and
environmental preservation coexist harmoniously is within our reach.
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