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XOSTOXANADAXILI INFEKSIYALARIN QARSISININ ALINMASI YOLLARI
VO MUBARIZO TODBIiRLORI

Xiilasa

Moqalodo xostoxanadaxili infeksiyalarin qarsisinin alinmasi yollar1 vo miibarizo todbirlorino
dair qisa molumatlar verilmis, son illor bu xastaliklorin dyronilmasi iizro olds edilon ugurlar vo
tocriibado risk amillorin agkar edilmosi paylagilmigdir.

Xostoxanadaxili infeksiyalar osas xastoliyin gedisini agirlasdirir, bazon xastonin hoyatini tohliike
qarsisinda qoyur, xostolorin stasionarda qalma miiddotini uzadir. Irinli-septiki xostoliklorin agir
formalar1 ilo xostalorin stasionarlarda uzun miiddot miialico almasi ilo olagodar olaraq omolo golon
bakteriyalarin hospital stamlarinin olduqca yiiksok patogenliyi yliksok letalligin yaranmasini
sortlondirir.

Hospital infeksiyalarin toradicilorinin yoluxma mexanizmi va yollar stasionarin profilinden,
xostalorin  kontingentindon, miialico-diagnostik prosedurlarin vo manipulyasiyalarin hocminden
asihidir. Xostoxanadaxili infeksiyalarin diagnostikasi toradicilorin mikrobioloji metodlarla, o
climlodon molekulyar-genetik metodlarin vasitosilo askarlanmasima osaslanmisdir. Torodicilorin
tiplogdirilmasi alovlanmani saciyyslondirmayo, yoni infeksiya monbayini, yoluxma mexanizmini vo
onlarin rezervuarini toyin etmaya imkan verir.

Acar sozlar: epidemiologiya, profilaktika, geyri-yoluxucu xastaliklor, diagnostika, risk amillari,
epidemioloji aspektlor

Ibadulla Aghayev

Azerbaijan Medical University
Doctor of medical sciences
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Ways of prevention and control measures of nosocomial infections

Abstract

In the article, brief information on ways to prevent hospital-acquired infections and
countermeasures was given, the successes achieved in the study of these diseases in recent years
and the discovery of risk factors in practice were shared.

Nosocomial infections aggravate the course of the main disease, sometimes put the patient's life
at risk, and prolong the length of stay of patients in the hospital. Extremely high pathogenicity of
hospital strains of bacteria formed in connection with long-term treatment of patients with severe
forms of purulent-septic diseases causes high lethality.

The mechanism and ways of infection of the causative agents of hospital infections depend on
the profile of the inpatient, the contingent of patients, the volume of treatment-diagnostic
procedures and manipulations. Diagnosis of nosocomial infections is based on detection of
causative agents by microbiological methods, including molecular genetic methods. Typing of
pathogens allows to characterize the outbreak, that is, to determine the source of infection, the
mechanism of infection and their reservoir.

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

Giris

Xostoxanadaxili infeksiya hom stasionarin xastolori, poliklinikaya gedonlor arasinda, hom do
tibb heyoti arasinda inkisaf edir. Yoluxma xostolorlo tomas zamani, miialico-profilatika
miiossisalorindo oksepidemik rejim pozulduqda, zorarsizlos-dirilmomis alotlordon istifado etdikdo,
peso foaliyyati naticosindo (corrahlarin B vo C viruslu hepatitlori yoluxmasi), laboratoriyalarda
gozalar zaman1 bas verir. Stasionarlarda xostoxanadaxili infeksiyalar osason Fleksner vo Zonne
sigelyozlari, A, B vo C viruslu hepatitlori, sidik-cinsiyyst yollarin, asagi tonaffiis yollarinin irinli-
septiki xastaliklori, qan dévraniin infeksiyalari ilo tomsil edilir (Agayev, 2022: 146).

Usaq stasionarlarinda xastoxanadaxili infeksiyalar kimi eserixiozlar (055, O75, 0144 daha ¢ox
yayilmisdir) rast golir. Corrahi usaq stasionarlarinda xostoxanadaxili infeksiyalar arasinda sepsis,
pnevmoniya, moado-bagirsaq yolunun infeksiyalari, omfalit (gébok nahiyasindo dori vo dorialtt
toxumanin iltihab1), konyunktivit, dorinin infeksiyalari, sidik- cinsiyyat yolarinin infeksiyalar1 daha
cox rast golir (Agayev, 2022: 56). Xostoxanadaxili infeksiyalarin inkisaf etmosino asagidakilar
sobob olur: a) yiiksok virulent xiisusiyyotlorino vo dorman davamliligima malik stafilokoklarin vo
miixtolif qram-monfi bakteriyalarin hospital stamlarinin formalagmasi; b) tibb heyoti arasinda
toradicigazdirenlik (patogen stafilokoklarin daimi gozdiranlorinin pay1 tibb heyatinin 40%-ni toskil
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edir); ¢) zorarsizlosdirilmomis xastolorin qulluq asyalar1 vo alatlorindon istifado olunmasi, xostoxana
miiossisalorindo sanitar-gigiyenik rejimin, soxsi gigiyena qaydalarinin pozulmasi. Xostoxanadaxili
infeksiyalarin inkisaf etmosino stasionar miialicosindo olan xostolordo infeksiyalara qarsi
rezistentliyin zaiflomosi do sorait yaradir (Boev, 2017: 51).

Xostoxanadaxili infeksiyalar asas xastoliyin gedisini agirlagdirir, bazon xostonin hoyatini tohliiko
qarsisinda qoyur, xostolorin stasionarda qalma miiddetini uzadir. Irinli-septiki xostoliklorin agir
formalar ilo xostolorin stasionarlarda uzun miiddot miialico almasi ilo slagadar olaraq omaolo golon
bakteriyalarin hospital stamlarinin olduqca yiiksok patogenliyi yiiksok letalligin yaranmasini
sortlondirir. ©moliyyatdan sonraki letalligin 40%-i xostoxanadaxili irinli-septiki infeksiyalarla
toradilir (Cilloniz, 2019: 656). Onlarin toradicilori — stafilokoklar, streptokoklar, qram-monfi
bakteriyalar, klostridiyalar vo s.

Hospital infeksiyalar sporadik hallar vo alovlanmalar soklindo geydo alinir, onlarin say1 bazi
regionlarda artma meylino malikdir (Stiller, 2017:71). Orta hesabla stasionara hospitallagdirilmis
xostalorin  3-5%-do nozokominal infeksiya inkisaf edir. Etioloji baximdan hospital infeksiya
togribon 90%-do bakterial monsolidir, az hallarda viruslar, goboaloklor vo ibtidailor torofindon
toradilir (Bell, 2017: 551).

Otraf miihitdo sorti-patogen mikroorganizmlorin genis yayilmasi ilo alagadar olaraq, onlar ¢ox
vaxt xostoxanadaxili infeksiyalarin inkisafinin soboabino g¢evrilirlor ki, buna asas xastaliklo slagodar
stasionara hospitallagdirilmis xostodo immunsupressiyanin inkisaf etmosi sorait yaradir (Flores-
Mireles, 2019:228).

Bir ¢ox 6lkolorde miisahids olunan hospital infeksiya ilo xastolonmonin yiiksalmasi corrahi vo
invaziv mialica-diagnostik prosedurlarinin, o ciimlodon corrahi manipulyasiyalarin, biopsiyalarin,
punksiyalarin vo s. tezliyinin, homg¢inin immunsupressiyali soxslorin xiisusi ¢okisinin artmasi ilo
baglidir. Sonuncu hom ekoloji gorginlik, hom do dorman vasitolorinin nozarstsiz sokildo totbiqi
noticosindo yaranir. Buna habelo o fakt da tokan verir ki, antibiotikrezistentliyin global inkisaf
meyli fonunda imumilikds son illords biitlin diinyada antibakterial preparatlara qarsi nozokominal
infeksiyalarin toradicilorinin davamligi xeyli artmigdir (WHO, 2019: 6). Xostoxanadaxili
infeksiyalarin toradicilori «hospital stam» adini almigdir, ¢linki stasionarda epidemik prosesi
toradon kulturalar bir sira xarakter olamotlorls forqlonirlor: virulentliyin yiiksok olmasi vo naticods
antibiotiklors, dezinfektantlara, otraf miihit amillorino qars1 az tolobkarliq vo siirotlo boyiimo
imkani. Masalon, psevdomonadlar vo klebsiellalar nam mihitdo — inhalyatorlarda, duru dorman
formalarinda, ol-lizyuyanlarin sothindo, kranlarda, nom yigisdirma materialinda siirotlo inkisaf edo
bilorlor (Kundapur, 2022: 3). Xostoxanadaxili infeksiyalarin strukturu stasionarin profilindon,
xostalorin qrupundan va totbiq olunan antibiotiklorin spektrindon asilidir (Khalequzzaman, 2017:
12).

Hospital infeksiyalarin toradicilorinin yoluxma mexanizmi vo yollar stasionarmn profilinden,
xostolorin  kontingentindon, miialico-diagnostik prosedurlarin vo manipulyasiyalarin hocmindon
asilidir. Miiasir goxmartobali korpuslarda boyiik sayda xastolorin vo heyotin toplanmasi1 hava-damci
vo hava-toz yoluxma yollarinin hoyata kegirilmosi iigiin olverisli sorait yaradir ki, bu da hava aximni1
vasitasilo bas verir. Hava axini qisa miiddoatds torkibindas toradici olan aerozolu dohliz va pillokonlor
boyunca dasiyir. Tibb heyatinin ollori, aglar, xastolora qulluq osyalari, tibb alotlori vo aparatlari
vasitosilo infeksiya moisot-tomas yolu ilo do yayilir. Toradicilorin qida yoluxma yolu qida
bloklarinin isi, qida mohsullarinin vo hazir yemoklorin hazirlanmasi vo ya saxlanmasi
texnologiyasinin pozumasi zamani hayata kegir (Novosad, 2020: 313).

Irinli-iltihabi vo ya irinli-septiki xostoxanadaxili infeksiyalar corrahi omoliyyatlar, inyeksiyalar,
dogus vo abortlar zamani qanin kogiiriilmosi, hemodializ, damarlarin kateterizasiyasi vo s.
omoliyyatlar aparildiqda yoluxma noticosindo inkisaf edir. Inkisaf edon xostoxanadaxili
infeksiyalarin 40%-o qodori sidik- cinsiyyat yollarinin infeksiyalarinin payma diislir vo bu osas
etibarilo (80%-o godor) kateterlorin vo drenajlarin istifadosi ilo baglidir. Onlar 2/3 halda qram-monfi
mikroorganizmlarlo va osason E.coli ilo sortlonir. UST-iin molumatlarma goros, sidik-cinsiyyot
yollarin1 zadsloyan hospital infeksiyalarin toradicilori arasinda bagirsaq ¢opiiniin xiisusi ¢okisi 38%,
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protey — 17,5%, gdy-yasil irin ¢oplori — 11,6%, klebsiellalar — 8,5% va enterobakterlor — 6,4% toskil
edir (WHO, 2019: 8).

Tonoffiis yollarinin xastoxanadaxili infeksiyalar1 yiiksok letallig1 (50-70%) ilo sociyyslonir. Onu
sortlondiran toradicilor igorisindo P.aeruginosa, S.aureus, K.pneumoniae, Acinebacter spp., nadir
hallarda — anaeroblar, L.pneumophila, A vo B qrip viruslari, respirator-sensitial viruslar vo
goboloklor rast golir. Stasionar soraitindo, hansi ki, zoif soxslor uzun miiddot orzinds siia terapiyasi
vo ya antibiotiklor alirlar, geyri-patogen floranin — dori vo selikli qisalarin daimi sakinlorinin stiratlo
coxalmasi bas vers bilor. Xostolor igorisindo bir yasa qodor usaqlar vo 60 yasdan yuxari soxslor
istlinliik toskil edir. Angiogen infeksiyanin inkisafina gokorli diabet, dorman vasitalori, zodolorls vo
s. sartlonan immunsupressiya tokan verir (Agaba, 2019: 8).

Mamaliq stasionarinda xostoxanadaxili infeksiyalar hamilo qadinlarda infeksiya ocaqlarinin
yliksak tezliyi ilo miioyyon edilir ki, bu da antenatal patologiyanin: déliin yoluxucu xastaliklorinin,
0li doguslarin, yarimg¢iq doguslarin, doliin  botndaxili inkisafinin longimosi vo inkisaf
anomaliyalarinin risk amili sayilir. D6liin yoluxmasinin artmasma reproduktiv yasda hormonal
kontraseptiv vasitolorin uzun miiddot istifadesi, agir ekstragenital patologiya, hamilsliyin
pozulmasmin hormonal va carrahi tisullari, doliin batndaxili voziyystinin qiymatlondirilmasi {li¢iin
invaziv metodlarin islodilmosi tokan verir, belo ki, onlar hamilolik zamani infeksion-iltihabi
agirlasmalarin inkisaf riskini vo sonradan doliin yoluxmasini artirir (Agayev, 2022: 9).

Noatica

Xostoxanadaxili infeksiyalarin diagnostikasi toradicilorin mikrobioloji metodlarla, o ciimlodon
molekulyar-genetik  metodlarin  vasitosilo  askarlanmasina  asaslanmisdir.  Toradicilorin
tiplogdirilmasi alovlanmani saciyyslondirmayo, yoni infeksiya monbayini, yoluxma mexanizmini vo
onlarin rezervuarini toyin etmoys imkan verir. ©ksepidemik todbirlor morhalesinds mikrobioloji
todqgiqatlarin  osasinda nozarat hoyata kecirilir vo aparilan isin effektivliyi qiymetlondirilir.
Xostoxanadaxili infeksiyalarin koskin alovlanmalar1 bir stam torofindon toéroadilir, onlar alovlanma
ilo alaqosi olmayan sporadik xastolonma hallarindan forqlonirlor

Xostoxanadaxili infeksiyalarin qarsisinin alinmasit vo onlarla miibarizo moqsadilo xiisusi
todbirlor sistemi islonir, onlarin arasinda sanitar-gigiyenik todbirloro miihiim rol ayrilir. Bunlarin
icorisindo xostoxanalar {izorindo sanitar nozarstin aparilmasi, xiisusilo qida blokunun, mohsullarin
dasinmasini yerind yetiron noqliyyatin sanitar-texniki voziyyati, inventarin vo gablarin saxlanmasi,
gidanin hazirlanmasi texnologiyasmnin gozlonilmasi, onun realizasiyast miiddotlorinin, gablarin
yuyulmasi, dezinfeksiya qaydalarinin gézlonilmosi vacibdir.
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UZUN SURON NEONATAL SARILIQ HALLARININ BIOKIMYOVIi
XUSUSIYYOTLORI

Xiilaso

Hal-hazirda yeni dogulmus korpolorin on aktual problemlorindon biri do neonatal sariliglardir.
Neonatal sariliglar vaxtinda dogulmus korpslorin toxminon yarisinda, vaxtindan erkon dogulmus
korpolorin iso 75-80 faizindo goriils bilor.

Neonatal hiperbilirubinemiya neonatal dovrds, xilisusoan do hoyatin ilk hoftasindo rast golinen
timumi klinik problemdir. Yenidogulmuslarin toxminon 8%-don 11%-o qador hiperbilirubinemiya
inkisaf edir. Hoyatm ilk hoftosindo iimumi serum bilirubin (USB) yasa gora 95 faizden yuxari
galxdigda bu, hiperbilirubinemiya kimi qobul edilocok.

Yenidogulmuslarda sariliq bilirubinin toesiriylo dori vo sklera ronginin sarimtil rongo
cevrilmoasidir. Toqdim olunan mogqaloda hiperbilirubinemiyanin osas saboblori vo diaqnostikasi
haqqinda otrafli molumat verilmisdir.
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Biochemical characteristics of prolonged neonatal jaundice cases

Abstract

Currently, one of the most urgent problems of newborn babies is neonatal jaundice. Neonatal
jaundice can be seen in about half of term babies and in 75-80 percent of premature babies.

Neonatal hyperbilirubinemia is a common clinical problem in the neonatal period, especially in
the first week of life. About 8% to 11% of newborns develop hyperbilirubinemia. When the total
serum bilirubin (TSB) rises above the 95th percentile for age in the first week of life, it will be
considered hyperbilirubinemia.

Jaundice in newborns is the turning of the skin and sclera into a yellowish color due to the effect
of bilirubin. The presented article provides detailed information on the main causes and diagnosis of
hyperbilirubinemia.

Keywords: hyperbilirubinemia, neonatal jaundice, bilirubin , hemolysis, bilirubinometer
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Giris

Hiperbilirubinemiya qanda bilirubinin yigilmast ilo gozlorin vo dorinin sar1 ronginin
doyismosino sobab olan bir voziyyot-sariliq deyilir (Sahbazova, Sirinova, 2012). Konyugasiya
olunmus hiperbilirubinemiyanin osas sobablori intrahepatik xolestaz vo 6d yollarinin
qaraciyardonkonar obstruksiyasidir, sonuncu isa bilirubinin bagirsaqlara kegmosinin qarsisini alir.

Yenidogulmuslarda bilirubinin asagi soviyyado olmast adi haldir vo heg bir problem yaratmir vo
hoyatin ilk hoftosindo 6z-6ziino kegocok (Ofandiyev, Islamzado, 2009). Ancaq vaxtindan avvel
dogus, infeksiya vo ya miioyyon gan xostoliklori kimi bozi sortlor bilirubinin zohorli soviyyoyo
stiratlo y1gilmasina sobab ola bilor.

Hiperbilirubinemiyanin sobobindon asili olaraq, sariliq dogus zamani vo ya ondan sonra
istonilon vaxt goriing bilor.

Bilirubin qirmizi gan hiiceyralorinin parcalanmasi zamani yaranan tobii olave msohsuldur.
Yetkinlorin qaraciyari konyuqasiya olunmamis bilirubini ifraz olunan konyuqs formaya cevirir.
Hamilolik dovriindo plasenta bilirubini ifraz edir, lakin korpe doguldugdan sonra korponin
yetismomis qaraciyari bu rolu 6z lizerino gotiirmalidir (Mesi¢, Milas, Medimurec, Rimar, 2014).
Hiperbilirubinemiya vo sariligin bir ne¢o sobobi var:

e Fizioloji sarihq. Fizioloji sariliq, garaciyorin yetismomasi sobabindon kdrponin hoyatinin ilk
giinlorinds bilirubini ifraz etmok gabiliyyotinin mohdudlagmasina "normal" cavab olaraq bag verir.
Bu timumiyyatls hoyatin ilk haftasindo hall olunur.

e Ana siidii ilo qidalanmanin ugursuzlugu sarilq. Ana siidii ilo qidalanmanm ilk bir nego
giliniinds ananin ana siidii az oldugu vo korponin qidalanma problemi oldugu zaman, koérpa susuz
gala bilor. Bilirubin sidik vo nocislo xaric edildiyi iigiin sidik ifrazinin azalmasi vo nacisdo
bilirubinin y1gilmasina sabab olur (Mishra, Agarwal, Deorari, Paul, 2008). Tam miiddatli korpalordo
tez-tez rast golinso do, vaxtindan avval dogulmus korpalor vo gec dogulmus korpalor bu problemo
daha ¢ox hassasdirlar, ¢iinki koordinasiya olunmamis ommo vo asan yorulma ola bilor.

o Ana siidii sarihgi. Ana siidii ilo qidalanan korpslorin toxminon 2 faizinds ilk haftadon sonra
sariliq yaranir. Toxminan iki hoftolik yasda zirvaya ¢atir va {i¢ ilo on iki haftoys qodor davam edo
bilor. Ana siidii sariliginin ana stidiindaki bilirubinin bagirsaq traktindan reabsorbsiyasini artiran bir
maddodon qaynaqlandig1 diisiiniiliir. Ana siidii ilo qidalanma imumiyyastlo davam eds bilor vo ya
yalniz qisa miiddato kasilo bilor.

e Hemolizdon sarihq. Sariliq qirmizi qan hiiceyralorinin parcalanmasinin artmasi halinda bas
vera bilor.Korponin dogus zamani qangirlar vo ya hematoma inkisaf etdirdiyi toqdirdo hemolizin
artmasi da bas vera bilor.

o Qeyri-adekvat qaraciyar funksiyasi ilo alagali sarilhq. Sariliq infeksiya vo digor amillor
sababiylo uzun miiddat qaraciyer funksiyasmin pozulmasi ilo bagli ola biler.

Hiperbilirubinemiya ¢ox yaygindir, miiddatli yeni dogulmuslarin toxminon 60 faizindo vo
vaxtindan avval dogulmus korpalorin 80 faizinds sariliq inkisaf edir (Bowman, 2003).

Bilirubin sadaco dohsotli naticolora sobab olan narahatedici molekul deyil, sidik tursusu kimi
bilirubin yenidogulmusun bioloji sistemindo dovr edon miihiim antioksidantdir (Nag, Halder,
Chaudhuri, Adhikary, Mazumder, 2009; Yousefi, Rahimi, Barikbin, Toossi, Lotfi, Hedayati, 2011;
Barikbin, Yousefi, Rahimi, Hedayati, Razavi, Lotfi, 2011). Bununla belo, yiiksok bilirubin
saviyyalori morkozi sinir sisteminin inkisafi {iclin toksik ola bilar vo hatta vaxtindan avval dogulmus
korpalorda (Paludetto, Mansi, Raimondi, Romano, Crivaro, Bussi, D'Ambrosio, 2002; Boo, Ishak,
2007; Nass, Frank, 2010) davranis vo nevroloji pozulmalara (neyrotoksiklik vo ya Kemikterus)
sobab ola bilor.

Artan bilirubin korpanin gozlorinin, selikli qisasinin vo dorisinin sar1 ronga boyanmasi ilo 6ziinii
gostorir, adoton basdan baslayaraq asagiya dogru horakot edir.

Yenidogulmuslarda sariliq dogum ¢okisi, hamilslik miiddati, qisalarin vaxtindan avval qopmasi,
ananin yoluxucu xastaliklori vo ya hamilalik zaman1 digar xastaliklor, monsoyinin miixtalif olmas,
buna gdro do miixtolif novlors malik olmasi kimi miixtolif parametrlors gors ola bilor (Mesic¢, Milas,
Medimurec, Rimar, 2014).
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Sarihigin goriiniisiiniin vaxt1 diaqgnoza kémok edir. Tk 12-24 saat orzindo goriinon sarihiq ciddi
ola bilar vo erkon miialico tolob edo bilar. Sariliq ikinci vo ya ligiincii giindo ortaya ¢ixdiqda, adoton
"fizioloji" vo ya susuzlasdirma ilo olagodardir. Sariliq ilk hoftonin sonuna dogru goriinsoe, bunun
sobobi infeksiya ola bilor. Ikinci hoftodo sariligin daha sonra gériinmosi, tez-tez ana sidii ilo
qidalanma ils olagadardir, lakin basqa sabablor do ola bilor.

Hiperbilirubinemiya {i¢iin diagnostik prosedurlar asagidakilari shats eds bilor:

e Birbasa vo dolay1 bilirubinin saviyyasi. Qan testi bilirubinin qaraciyor torofindon digor
maddaslorlo bagli olub olmadigini (birbasa) vo ya qan dovraninda dovran etdiyini (dolay1) miioyyon
eda bilor (Watson, Rogers, 1961).

« Bilirubinin soviyyesi biokimyavi iisulla, Bilimetr vo ya transkutan bilirubinometrlo yoxlanila
bilor (Yamanouchi, Yamauchi, Igarashi, 1980, Maisels, Ostrea, Touch, Clune, Cepeda, Kring, 2004)

e Bilirubinin qiymatlondirilmasi ii¢lin qizil standart metod van den Berq reaksiyasina asaslanan
imumi vo konyuqa bilirubinin qiymotlondirilmosidir (Bosschaart, Kok, Newsum, Ouwenee,
Mentink, van Leeuwen, 2012).

e Bilimetr-Spektrofotometriya Bilimetrin osasini togkil edir vo serumda iimumi bilirubini
qiymotlondirir.

e Transkutan bilirubinometr-Bu {isul geyri-invazivdir vo dorido bilirubinin boyanmasindan
¢ox dalga uzunlugunda spektral oksetma prinsipine asaslanir (Krignasami, Bakri, 2009).

e Kbrponin ¢ox vo ya ¢ox az qurmizi qan hiiceyrosi olub olmadigini miioyyon etmok
iclin qirmiz1 qan hiiceyralorinin sayindan istifads edils bilor.

o Retikulositlorin say1 qirmiz1 gan hiiceyralorinin istehsalinin gostericisi olan gonc qirmizi qan
hiiceyralorinin sayini toyin edir.

e Qan grupu vo ABO va ya Rh uygunsuzlugu iigiin test (Coomb testi).

Noatica
Yenidogulmuslarda hiperbilirubinemiya daha siddstlidir. Buna gére xastoliyin diizgiin diagnozu
vo miialicasi ticlin ham valideynlor, hom do hokimlor torofindon ehtiyat todbirlori goériilmalidir.
Doévlat vo ictimai sohiyyoe toskilatlart yenidogulmuslarin sariligi ilo bagl analar {igiin seminarlar,
seminarlar vo tolimlor togkil etmoalidir. Torofdaslar nikahdan avval ABO gan qruplarini, eloco do Rh
faktorunu yoxlamalidirlar.
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SOKORLI DIABETIN PATOGENEZINDO SAXOLI AMIN
TURSULARININ OHOMIYYOTI

Xiilasa

Hal-hazirda sokorli diabet (SD) endokrin sistemi xostoliklori isorisindo genis yayilmasina,
miixtalif orqan vo toxumalarda yaratdig: kliniki fosadlarin agirliq deracasine gora aktual tibbi-sosial
problem olaraq galir. SD zaman1 amintursularin, xiisusilo do yan zonciri saxali olan amintursularin
metabolizmindo ciddi doyisikliklor bas verir. SD xostolorindo amintursu metabolizminin
xilisusiyyatlorinin dyronilmasi moagsadilo eksperimental sokorli diabet modeli yaradilmis 9 dovsanin
gan plazmasinda leysin, izoleysin vo valin amintursularinin konsenrasiyasi analiz edilmisdir.
Dovsanlarda SD yaratmaq lcilin alloksan-tetrahidrat nembutal (“Merk™) narkoz yolu ilo damar
daxiline yeridilmisdir. Alinan naticolor gdstordi ki, leysinin, izoleysinin vo valinin konsentrasiyast,
miivafiq olaraq 55,2% (p<0,001), 32,9% (p=0,045) vo 51,2% (p<0,001) kontrola nisbaton statistik
ohamiyyatli artmigdir.

Acgar sozlar: sokorli diabet, eksperimental dovsan modeli, leysin, izoleysin va valin
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The importance of branched-chain amino acids in the pathogenesis of diabetes

Abstract
Currently, diabetes mellitus (DM) remains an actual medical and social problem due to its wide
spread among endocrine system diseases, and the severity of clinical complications it causes in
various organs and tissues. During DM, there are serious changes in the metabolism of amino acids,
especially amino acids with branched side chains. In the blood plasma of 9 rabbits created
experimental diabetes model was analyzed the concentration of leucine, isoleucine and valine
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amino acids in order to study the characteristics of amino acid metabolism in DM patients. Alloxan-
tetrahydrate nembutal ("Merck") was injected intravenously under anesthesia to induce DM in
rabbits. The obtained results showed that the concentration of leucine, isoleucine and valine
increased statistically significantly compared to the control by 55.2% (p<0.001), 32.9% (p=0.045)
and 51.2% (p<0.001), respectively.

Keywords: diabetes mellitus, experimental rabbit model, leucine, isoleucine and valine

Giris

Endokrin sistemi xostoliklori, onlarin patogenezi, diaqnostika tisullar1 vo terapiyasi ildon-ilo
tibbi-sosial problem olaraq daha aktual olur. Bunun sobobi xostoliyin daim vo ¢ox artmasit ilo
olagodardir. ©n ¢ox yayilan endokrin xostoliklorindon biri sokorli diabetdir (SD). Umumdiinya
Sohiyyo Toskilatinin (UST) prognozlarina gora 2025-ci ilo goder bu xostolikdon diinyada 380
milyon insan aziyyat ¢okacok (1).

SD miiasir dovriin qlobal problemlorindon biridir. Biitiin diinyada tibb comiyyatinin qarsisinda
bu xastoliyin profilaktikasi, diagnostikas1 vo miialicesinin yeni yollarini1 axtarmaq kimi masalalor
goyluur. Bundan slavo, klinik alamatlorini, parametrlorini vo patogenetik mexanizmlorini dyronmok
ticlin endokrinologiya sahasindo yeni modellorin axtarilib-tapilmasina zorurot yaranir. Tibbin
miasir inkisaf morholosindo sokorli diabetin eksperimental modellogdirilmosi xostoliyin tokco
ardicil olaraq biitiin patofizioloji moarhalslorini izlomak deyil, ham do kifayst qoder uzunmiiddatli
model olmalidir ki, yeni dorman preparatlarinin antidiabetik xiisusiyyatini tadqiq etmok miimkiin
olsun (Samotrueva, 2019: 49; Modjeyko, 2013: 26; Kaplin, 2023:50).

Sokorli diabet zamani amintursu miibadilosinin pozulmasi, hormonal statusun pozulmasi ilo
olagodar olub, miirrokkob patogenez zoncirinin bir hissosini togkil edir (5). SD zamani sorbost
amintursularinin qanda va sidikdo 0yronilmasi diagnostik ochomiyyat kosb etmoklo yanasi, hom do
miithiim prognostik oshomiyyat dasiyir, diizglin miialicovi taktikanin secilmasina yardim edir.
Insulino qars1 rezistentliyi olan insanlarda yan zonciri saxoli olan amintursular vo onlarm
metabolitlorinin soviyyosi yiiksok olur. Belo ki, ziilal onu toskil edon amintursulara pargalanir vo
tobii olaraq qanda yan zonciri saxoli olan amintursularin miqdari da yiiksolir. Miioyyon olunmusdur
ki, insulina qars1 rezistentliyi olan insanlarda saxsli amintursularinin miqdarn yiiksolir. Bu da onunla
olagodardir ki, SD xostoliyinin noticoesindo saxoli amintursularin katabolizmini stimulo edon
fermentlorin genlorinin ekspressiyast zoifloyir. Genlorin ekspressiyast — bu elo bir prosesdir ki,
xostaliyin gedisi zamani1 DNT-nin bir hissasinds olan informasiya RNT-nin vo ya miioyyon ziilalin
funksional mohsuluna g¢evrilir. Genlorin ekspressiyasi hiiceyraloro imkan verir ki, 6z struktur vo
funksional xiisusiyyatlorino nozarat etsin. Saxali amintursulara leysin, izoleysin va valin aiddir (Lu,
2009: 14; Lee, 2016: 582). Bu amintursular, xiisuson, leysin ozoalo ziilallarmmin (yoni ozalo
toxumasini) qurulmasimni stimulo edir. Bir sira miislliflor apardiqlar1 tadqiqatlar noticesinda siibut
etmislor ki, saxoli amintursular metabolik, {irok-damar, serebro-vaskulyar, boyrok kimi xostoliklor
iclin biomarker rolunu oynayir (Chen, 2016: 594; Wurtz, 2013: 648; Seibert, 2015).

SD xastoliyinin patogenezini, klinikasini vo profilaktikasini agkar etmokdo eksperimental
diabetalogiya boylik shamiyyot kasb edir. Eksperimental $SD modeli tokco xastoliyin patofiziologiyasmni
Oyronmoak deyil, ham¢inin miixtalif preparatlarin antidiabetik tosrinin mexanizmini dyronmayo do
osas verir. Hal-hazirda eksperimentral sokorli diabetin bir neco modelindon istifads olunur. Onlarin
osaslar1 budur (Samotrueva, 2019; Modjeyko, 2013: 26):

1. Carrahi metod;

2. Kimyavi metod;

3. Endokrin metod;

4. Immun modeli;

5. Genetik model.

Miiasir eksperimental diabetologiyada sokorli diabetin kimyavi modeli genis yayilmigdir.
Odobiyyat molumatlarina goérs, 1996-2006-c1 illor arzinds xastoliyin miixtolif aspektlorini dyronmok
tictin kimyavi vasite kimi 69% sterptozonosinden vo 31% alloksandan istifade etmislor. 1943-cii

17



TOBIOT VO ELM Beynolxalq elmi jurnal. 2023 / Cild: 5 Say1: 12/16-19 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 12 /16-19 e-ISSN: 2709-4189

ildo ilk dofo olaraq miioyyon edilmisdir ki, alloksanin dovsanlara yeridilmasi onlarin modoalti
vozisinin adaciglarina segici tosir etmoklo sokorli diabetin klassik simptomlarinin inkisafina sobob
olur. Bundan sonra alloksana maraq koskin artmaga basladi. Alloksan sidik tursusunun pargalanma
mohsulu olub, ag kristallik maddadir, havada ¢ohray1 rang alir. Madds o zaman diabetik tosiro malik
olur ki, o, heyvana damardaxili, dorialti, azolodaxili yeridilsin. Alloksandan I tip sokorli diabeti
Oyronmoak tigiin istifadoe olunur. Dozanin effektivliyi heyvanin néviindsn, onun yeridilms iisulundan
vo qidalanmasindan asilidir. Dovsanlar {iclin damardaxili yeridilms dozas1 150-200 mqg/nq, qarin
bosluguna yeridilmos dozas1 500-800 mq/nq toskil edir (Samotrueva, 2019: 49; Modjeyko, 2013: 26;
Kaplin, 2023: 50).

Isin magsadi. Eksperimental diabet zamani1 dovsanlarin gan plazmasinda saxoli amintursularinin
miqdarin1 komiyyatco vo keyfiyyatco dyronmok olmusdur.

Material va metodlar. Eksperimental sokorli diabet modeli yaradilmis 9 dovsanin gan
plazmasindan istifads edilmisdir. Tocriibado ¢okisi 1,7-2,2 kq olan dovsanlardan istifado edilmisdir.
Alloksan-tetrahidrat fizioloji mohlulda hall edilmisdir. Dovsanlarda SD yaratmaq {icilin alloksan-
tetrahidrat nembutal (“Merk”) narkoz yolu ilo damar daxiline yeridilmisdir. Diabet dord hoafto
davam etmis vo bu miiddat arzinds har hafts gliikozanin soviyyassi indikator zolaglarin (“Detroxtix”,
“Miles”, Boylik Britaniya) vasitosilo qiymaotlondirilmisdir. Qanda qliikozanin miqdar1 26,0-30,0
mmol/l arasinda toroddiid etmisdir (diabet 28,3+0,7). Kontrol qrupa miivafiq ¢okiyo malik 10
dovsan daxil edilmisdir. Qlitkozanin soviyyasi onlarda 5,6+0,4 mmol/l olmusdur. Dovsanlarin qan
plazmasinda amintursu spektri ikisiitunlu yarimavtomat mayeli xromotoqraf KLA-3B “Hitachi”
(Yaponiya) analizatorunda toyin olunmusdur.

Alinmzis naticalar va onlarin miizakirasi. Miioyyon edilmisdir ki, dovsanlarda diabetin inkisafi
zamani saxali zoncirli ovozolunmayan amintursularin konsentrasiyasi normaya nisbaton artir. Belo ki
leysinin konsentrasiyasi 1,020+0,078 mq% (kontrol-1,630+0,230 mq%), izoleysinin konsentrasiyas1 —
1,050+0,160 mq% (kontrol - 0,790+0,050 mq%) vo valinin konsentrasiyast 2,101+0,390 mq%
(1,389+0,160 mq%) olmusdur. Alinan naticolor gostordi ki, leysinin, izoleysinin vo valinin
konsentrasiyasi, miivafiq olaraq 55,2% (p<0,001), 32,9% (p=0,045) vo 51,2% (p<0,001) kontrola
nisboton statistik ohomiyyatli artmisdir (cadval ).

Cadval 1.
Eksperimental sokarli diabet zamam dovsanlarin qan plazmasinda
saxali amintursularin miqdari (mq%), M+m.

Amintursular Kontrol Sokarli diabet
n=10 n=9

Valin 1,389+0,160 2,101+£0,390
p<0,001

Leysin 1,020+0,078 1,6304+0,230
p<0,001

Izoleysin 0,790+0,050 1,050+0,160
p=0,045

Miixtolif yollarla diabeti induksiya etmok miimkiin olsa da, bu modellorin heg¢ biri xastoliyin
mahiyyatini tam oks etdirmir, SD-in biitiin xilisusiyyatlorini imitasiya edo bilmir. Heyvanlarda
diabetin eksperimental modelini yaratmaq miixtalif dorman preparatlarinin effektliyini yronmoyo
imkan verar.

Molum olur ki, SD hom ayriligda gétiiriilmiis bir fordin, hom do biitovliikkds populyasiyanin
hoyat keyfiyyatini asagi salir. Todqigatin naticolori gostorir ki, saxali amintursularin metabolizmino
yonalmis miialica strategiyast $SD-in yaranmasi riskini azalda bilir (Vangipurapu, 2016: 1253;
Bloomgarden, 2018: 350). Bunun {igiin mdvcud dorman preparatlarinin tosirini yronmak sahosindo
kliniki tadqiqatlarin aparilmasi moeqgsada uygun olardi (Samotrueva, 2019: 49; Modjeyko, 2013: 26;
Kaplin, 2023: 50).
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Natica
Beloliklo, xostolik yliksok sosial ohomiyyot kasb etdiyi ii¢lin endokrin sistemi xastoliklorinin
eksperimental modellorini dyronmok aktual olaraq gqalir. Bu yolla moévcud patologiyanin
ganunauygunluqlarini, inkisaf xiisusiyyatlorini, onlarin agirlasmalarini askar etmak, profilaktika vo
miialico sullarint isloyib hazirlamaq, homginin yeni birlosmolorin tosir mexanizmlorini
Oyronilmakls onlarin totbiqina nail olmagq olar.
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MUASIR TOBABOTDO KOINFEKSiYA

Xiilasd

Miiasir diinyada koinfeksiyalar tokco genis yayilmasina goro deyil, hom do onlarn kliniki
giymotlondirilmosino, miialico vo profilaktikasina etibarli metodoloji yanagmanin halo
formalagsmadigina goro getdikco daha cox tibbi-sosial ohomiyyot kosb edir. Belo metodoloji
yanagsmanin osasinda patogen mikroorqanizmlorin bir-biri ilo birbasa vo ya immun sisteminin
vasitociliyi ilo qarsiligli tosir mexanizmlori haqqinda biliklor durmalidir. Koinfeksiya zamani on ¢ox
rast golinon patogenlor bakteriya vo viruslardir vo onlarin birlosmosi yalniz infeksiya prosesin daha
agir gedisatina sobab olmur, hom do onun agirlagsmalarinin vo letal naticalorin tezliyini oshomiyyatli
doracodo artirir. Bu icmalda pespirator infeksiyalar, sis proseslori, insan immungatismazligi
virusunun assosiantlariin timsalinda onlarin yliksok rongarongliyini gostoron bakterial-virus
koinfeksiyalarda patogenlorin qarsiliqlt tosir formalar1 nozordon kegirilir. Koinfeksiyaedici
agentlorin qarsiligh tosirlor mexanizmlori arasinda viruslarin bakteriyalarin toksin omolo golmosina,
bakteriyalarin iso viruslarin yoluxuculuguna tosirino xiisusi diqqot yetirilir. Koinfeksiyaedici
mikroorqanizmlor epitelial maneoni birlikdo dof etmoyo komok edir, immun sisteminin
hiiceyrolorinin funksiyalarin1 qarsiliqh faydali sokilds modifikasiya ede va bu patogenlorin immun
cavabindan gagmasina sobab ola bilir. Miioyyon edilmisdir ki, bir sira onkogen viruslarin vo HIV-in
genlorinin ekspressiyasi bakteriyalarin yaratdigi epigenom doyisikliklorlo tonzimlonir ki, bu da
kanserogen tosiro sobab olur. Gostorilmisdir ki, koinfeksiya zamani bakterial-virus qarsiliql
tasirlorin miixtolifliyi noainki onlarin vaxtinda taninmasi vo nazarot edilmasi {igiin yeni yanasmalar
talob edir, ham do koinfeksiya ilo miibarizonin yeni biotexnologiyalarini va strategiyalarini yaradir
ki, onlarin da inkisaf etdirilmasina biitiin diinyada boyiik diqqget yetirilir.
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Coinfection in modern medicine

Abstract

In the modern world, co-infections are becoming more and more medical and social important
not only because of their widespread distribution, but also because a reliable methodological
approach to their clinical evaluation, treatment and prevention has not yet been formed. Such a
methodological approach should be based on knowledge about the mechanisms of interaction of
pathogenic microorganisms with each other directly and through the mediation of the immune
system. The most common pathogens during co-infection are bacteria and viruses, and their
combination not only leads to a more severe course of the infection process, but also significantly
increases the frequency of its complications and lethal outcomes. In this review, the forms of
interaction of pathogens in bacterial-viral coinfections, which show their high diversity, are
considered in the example of respiratory infections, tumor processes, human immunodeficiency
virus associates.

Among the mechanisms of interaction of co-infectious agents, special attention is paid to the
effect of viruses on the toxin production of bacteria, and the effect of bacteria on the infectivity of
viruses. Coinfecting microorganisms help to cross the epithelial barrier together, can modify the
functions of cells of the immune system in a mutually beneficial way and cause these pathogens to
evade the immune response. It has been found that gene expression of a number of oncogenic
viruses and HIV is regulated by bacteria-induced epigenomic changes, leading to carcinogenic
effects. It has been shown that the diversity of bacterial-viral interactions during coinfection not
only requires new approaches for their timely recognition and control, but also creates new
biotechnologies and strategies for combating coinfection, which are receiving great attention
worldwide.

Keywords: coinfection, opportunistic infections, staphylococcus aureus, immune system

Giris

Miiasir diinyada koinfeksiya problemi on aktual problemlordon biri hesab edilir, ¢iinki bu giino
gador diinya ohalisinin altida biri bu birlogsmis patologiyadan oziyyat ¢okir (Griffiths, Pedersen,
Fenton , 2011: 200-206).

Koinfeksiyaedici mikroorqanizmlor vo parazitlor arasinda biitiin taksonomik qruplar (viruslar,
bakteriyalar, ibtidailor, goboloklor, helmintlor) tomsil olunur. Lakin belo hallarin yarisindan
coxunda koinfeksiyaedici agent kimi bakteriyalar (53,4%) cixis edir, koinfeksiyalarin toxminon
ticdo biri (34,7%) viruslarla baghdir (Griffiths, Pedersen, Fenton, 2011: 200-206). Bakterial-virus
assosiasiyalarin xtisusi kliniki shomiyyati bundan irali galir. Eyni zamanda problemin ¢ox miihiim
torofini koinfeksiyaedici agentlorin bir-biri ilo vo insan orqanizmi ilo qarsiligh tosir formalar1 toskil
edir.

Cox vaxt koinfeksiyalar superinfeksiya, yoni bir mikroorganizmin yaratdigt movcud xostolik
fonunda basqa bir név vo ya stamin mikroorqanizmi ilo yoluxma prosesi soklindo 6ziinii gostorir
(Gupta, Tang, Tran, Kadouri, 2016). Hazirda malumdur ki, koinfeksiyaedici patogenlor bir-biri ilo
birbaga, habelo sahib orqanizmin immun sistemi vasitesilo qarsiligh olagode ola bilir.
Monoinfeksiya ilo miiqayisodo bu garsiliqh tasirlor yoluxucu prosesin gedisino, onun proqressiya
doracosing, inkisafina nozarot etmok imkanina ohomiyyotli dorocodo tosir gostorir (Stanton,
2013:111-113). Koinfeksiyaedici prosesi hom patogenlorin xassolorina, hom do makroorganizmin
voziyyatino tosir eds bildiyindon (Griffiths, Pedersen, Fenton, 2011: 200-206), belo yoluxucu
xostoliklors differensial yanasma ilo yanasi, xiisusi monitoring sortlori talob olunur, lakin mosslonin
bu torafi holo kifayot godor dyronilmomisdir (Pullan, Brooker, 2008: 783-794; Steinmann, Utzinger,
2010: 21-50), problemin hazirki voziyyati iso dorin tohlil tolob edir.

Staphylococcus aureus tarix boyu miihiim insan patogeni olmusdur vao hazirda biitiin diinyada
bakterial infeksiyalarin asas sobabidir. S. aureus kicik dori infeksiyalarindan tutmus fatal
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nekrotiklosdirici pnevmoniyaya qadar bir sira xastaliklora sobab olmaq iigiin unikal qabiliyyato
malikdir.

Bundan alava, metisillino davaml S. aureus kimi yiiksok virulent, dormanlara davaml olan
stamlarin meydana galmasi ham tibbi, hom da ictimai miiassisalordo ciddi terapevtik problema
cevrilmigdir. Neytrofillor anadangalma immun sisteminin an gézag¢arpan hiiceyra komponenti
olmagla S. aureus kimi bakterial patogenlora qarsi asas ilkin miidafioni tamin edir. Neytrofillor
suiratla infeksiya ocaqlarina calb olunur, burada invaziv S. aureus bakteriyalarini baglaywr va udur
va bu proses patogenlorin sag qalmasint vo yayilmasint mahdudlasdirmaga xidmoat edan giiclii
oksidlasdirici va qeyri-oksidlasdirici antimikrob mahvetma mexanizmlorini isa salir (Kevin, Rigby,
2012:237-259).

Staphylococcus aureus tarix boyu insan saglamhigi iiciin boyiik tohliika olmus va identifikasiya
edilmig ilk bakterial patogenlordon biri olmusdur. Mahz S. aureusun xastolik toratmak qabiliyyati
onun ilk dafao 130 ildon ¢ox avval ser Aleksandr Ogston torafindon insan irininda tasvir edilmasina
sabab olmugdur (Smith, 1982: 1559-1562; Newsom, 2008: 369-372). O vaxtdan bari S. aureus
insanlarla garsihiqly tasirlora yaxsi uygunlagdigin siibut etmis va hazirda biitiin diinyada insan
bakterial xastaliklorinin asas sababidir (Diekema, Pfaller, Schmitz, Smayevsky, Bell, Jones, Beach,
2001: 114-132). Masalan, bir ¢cox sanaye cahatdon inkisaf etmis olkalorda gan axinini, asagi tonaffiis
yvollarimi, dari va yumsaq toxumalar: zadaloyon bakterial infeksiyalarin asas sababi kimi qizilvari
stafilokok geyd olunur (Diekema, Pfaller, Schmitz, Smayevsky, Bell, Jones, Beach, 2001: 114-132).

S. aureus hom do ABS-da xastoxanadaxili infeksiyalarin an ¢ox yayilmis sababidir (Styers,
Sheehan, 2012: 237-259; Klevens, Morrison, 2007: 1763-1771).

Staphylococcus aureus kaskin va destruktiv xastaliklordan tutmus xroniki va miialicasi ¢atin olan
infeksiyalara qador miixtalif xastaliklora sobab ola bilon opportunist va universal patogendir (Tong,
Davis, Eichenberger, Holland, Fowler, 2015: 603-661; Lowy, 1998: 520-532). S. aureus bir ¢ox
insanin burun-udlagini kolonizasiya edir, lakin bu kolonizasiya sathi yiingiil dori infeksiyalarindan
tutmus pnevmoniya va ya osteomielit kimi agwr xastoliklora gador (Lacoma, Laabei, Sanchez-
Herrero, 2021: 22; Lew, Waldvogel, 2004: 369) infeksiya manbayi ola bilor (Von Eiff, Becker,
Machka, 2001: 11-16). Xiisusila, agwr stafilokok infeksiyalarina yoluxmadan oliim hallarina ¢ox rast
galinir. S. aureusun virulentlik amillorinin genis repertuarina va yoluxma strategiyalarina gora
miixtalif nov infeksiyalari toratmak qabiliyyatina malikdir (Lowy, 1998: 339; Lew, 2004: 369-379;
Gordon, Lowy, 2008: 350-359).

Koinfeksiyaya yoluxmus orqanizmdos virus vo bakteriyalarin qarsiligh tosirlori respirator traktini
kolonizasiya edon respirator patogenlorinin niimunssinds aydin sokilds niimayis etdirilo bilor. Qrip
virusu va S. aureus ilo koinfeksiya agir qrip pnevmoniyasmin, yiiksok 6liim gostoricilarinin osas
sobablorindon biridir. Bu, bakterial-virus koinfeksiyasinin genis taninmis modelidir (Niemann,
Ehrhardt, Medina, Wamking, 2012: 1138-1148). Qrip virusu S. aureus torofindon burun-udlaginin
kolonizasiyasii giiclondirir. Digor torofdon, S. aureus yoluxuculugun tozahiiriins vo qrip virusunun
giris qapisindan konara yayilmasina sabab olur.

Mosalo burasindadir ki, qrip virusunun membranabonzor zorfindo bir ne¢o niisxo soklindos virus
hissaciklorinin sahib orqanizminin kirpikli siitunlu epitelinin reseptorlarinda olan sial tursusuna
baglanmasma gors masul olan trimerik qlikoprotein - hemagqliitinin var. Halo kegon asrin 80-ci
illorindo miioyyon edildiyt kimi, hemagqliitinin proteolitik pargalanmasi qrip virusunun
yoluxuculugunun tozahiiriiniin, virusun biitiin organizm boyunca yayilmasinin vo bununla olagoli
patogenliyin miihiim ilkin sortidir, hemaglutinin proteolitik par¢alanmasi {igiin iso S. aureusun oksor
stamlarinin istehsal etdiyi serin proteazlari tolob olunur (Tashiro, Ciborowski, Reinacher, 1987:
421-430). S. aureus vo qrip virusunun koinfeksiyasi xastaliyin agir noticolorino hom do ona gora
sabob ola bilir, gqrip virusu B stafilokok enterotoksinlorinin vo toksin sokunun toksin-1-in neqativ
naticolorini giliclondirir. Bu ekzotoksinlor T hiiceyralorini nazarat edilmoyan sakilds aktivlesdiron va
sitokinlorin kiitlovi sistemli sorbast buraxilmasma sobob olan superantigenlor kimi xidmot
gostorirlor. S. aureus vo qrip virusunun orqanizmds eyni vaxtda olmasi alfa (TNFa) sis nekrozu
amilinin vo qamma interferonunun (IFN-y) toksin vasitali sorbast buraxilmasina sabab olur. Bu,
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qizdirma, sopgi, hipotoniya, toxumalarin zodolonmosi vo sokla naticolonir. Qrip-stafilokok
pnevmoniyasinin patogenezindo S.aureus torofindon leykosid toksininin istehsali da miihiim
ohomiyyot kosb edir (xiisusilo do gqripdon ovval stafilokok infeksiyasi bas verdikdo). Bu voziyyatdo
pnevmoniya nekrozlasdirict xarakter alir, qofil baglangic, simptomlarin siirotlo pislosmosi,
leykopeniya, qansizmalar, agir tonoffiis ¢atismazlig1 vo yiiksok 6liim hallart ilo miisayiot olunur
(Loffler, Niemann, 2013: 1041-1051).

Homginin miioyyon edilmisdir ki, S.aureus-n torotdiyi bakterial superinfeksiya oldugda, HIN1
qripi 6limlo naticolonon disseminasiya edilmis koaqulopatiya ilo miisayiot olunur (Nguyen, Kyle,
Jaimon, 2012: 3246-3250; Walters, D'Agnillo, Sheng, 2016: 85-97).

Virus-bakterial koinfeksiyalarmin kanserogen effekti xiisusi narahatliq dogurur. Masalo
burasindadir ki, moalum oldugu kimi, bir sira viruslarin, o climladon Kaposi sarkomasinin (KSHV
herpes virusu), Epstein-Barr virusunun (EBV) vo insan immun¢atismazligi virusunun (HIV)
toradicilorinin gen ekspressiyast bakteriyalarin sobob oldugu epigenomik doyisikliklorlo
tonzimlonir. Bu viruslar sahibinin hiiceyrolorino daxil olduqda, latent infeksiyaya sobab olur,
hiiceyra genomuna bitismis provirus is9 bakterial mohsullar torofindon aktivlasdirils bilor.

Noaticado, bakterial-virus qarsiliql tosirlori Kaposi sarkomasi, mode xargongi vo bas vo boyun
xor¢onginin induksiyasinda rol oynaya bilor. Bununla olagodar olaraq tobii soraitdo virus
xoastoliklorini dyronarkon koinfeksiyaedici bakterial térodicilorin effektlorini nozors almaq lazimdir
(Doolittle, Webster-Cyriaque, 2014: 1015-14).

Bakterial-virus qarsilighh miinasibotlorinin on parlaq niimunslori HIV infeksiyasi ilo baghdir.
Biitiin diinyada HIV-2 yoluxmus insanlar arasinda 6liimiin asas sobobi voramdir (Uthman, Uthman,
Yahaya, 2013). HIV-in verom mikobakteriyalar1 ilo assosiasiyasi immun sistemdo hor iki
mikroorqanizmin yaratdig1 ohomiyyatli sistemli doyisikliklorlo baglhdir.

Masolo burasindadir ki, HIV vo insan vorominin mikrobakteriyalar1 ii¢iin hodof kimi eyni
hiiceyrs - makrofaq ¢ixis edir. Sonuncu fenotipdon (iltihabli vo ya rezident) asili olaraq ya iltihabli
reaksiyalara sobob ola bilor, ya da onlar yatira bilor. Adoton orqanlarda rezident makrofaqlar
ustiinliik togkil etdiyindon, digor stimullar olmadiqda onlarin istiraki ilo immun cavabin
tonzimlonmosi iltihabi reaksiyalarin mohdudlasdirilmasi soklinds bas verir (Gordon, 2007: 9-17).

Bir ¢ox tadgiqateilar invaziv bakterial infeksiyanimn inkisaf riski amili kimi HIV-o yoluxmus
xostolorin metisillinrezistent Staphylococcus aureus-la kolonizasiyasini hesab edirlor (Ramsetty,
Stuart, 2010: 389-394). Istonilon halda, HIV pozitiv xastolordo metisillinrezistent stafilokoklarin
rast golmao tezliyi ohalinin imumi populyasiyasi ilo miiqayisodo 18 dofo yiiksokdir.

Metisillinrezistent stafilokoklarin yaratdigi invaziv bakterial infeksiyanin inkisafinin risk
amillorina B-laktam antibiotiklorinin yaxin vaxtlarda gobulu, venadaxili narkotiklorin istifadasi,
yiksok seskual riskli davranig, immun statusunun zoiflomosi, trimetoprim-sulfametoksazol
profilaktikasinin olmamasi aiddir (Crum-Cianflone, Burgi, 2007: 521-526).

Virus-bakterial koinfeksiyalara vo onlarin fosadlarina qarsi miasir miibarizo todbirlori ilk
novbodo peyvondlosdirma lizorindo qurulur. Belo ki, qrip vaksinasindan istifade etmoklo spesifik
profilaktika xostoxanadankonar pnevmoniyalarin inkisafini 44% azaldir. Maraqlidir ki, olagoli
qrip/pnevmokok peyvondinin istifadasi bakterial superinfeksiyanin tezliyini azaltmirdi, yalniz
pnevmokok peyvondinin istifadasi iso iimumiyyatlo belo effekt vermirdi (Fortanier, Venekamp:
2014).

KRVI fonunda bakterial superinfeksiyanin qarsisinin alinmasinda virus infeksiyasmmn effektiv
miialicasi miiayyan ugur gotirir. A vo B gripinin miialicosindo bunlar neyraminidaza inhibitorlaridir,
mosalon, oseltamivir (Tamiflu) koinfeksiya ehtimalini toxminon 44% azaldir (Nascimento-
Carvalho, Ribeiro, Cardoso, Barral, 2008: 939-941).

Elmi islomolorin biitiin mévcud istigamatlorine vo perspektivlorino baxmayaraq, yena do etiraf
etmok lazimdir ki, bakterial koinfeksiyalarla miibarizo strategiyast hal-haziradok tam
formalasmamigdir. Miiasir morholodo o, asagidaki bir sira osas mosalolori holl etmoys imkan
vermir: (1) bakteriyalarin dormana davamliliginin yayilmasinin qarsisin1 almaq, (2) koinfeksiya
soraitindo bakteriyalarin virulentliyino nazarat etmayi dyronmak, (3) peyvand preparatlarini vo digor

23



TOBIOT VO ELM Beynolxalq elmi jurnal. 2023 / Cild: 5 Say: 12 /20-26 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 12 / 20-26 e-ISSN: 2709-4189

mikrob oleyhino dormanlar1 koinfeksiyalara garst miibarizo strategiyasina uygunlagdirmaq, (4)
koinfeksiyanin miialicasi vo profilaktikasi li¢iin segici sokildo immunobioloji effektlor oldo etmok;
(5) virus-bakterial assosiasiyalariin kanserogen tosirinin qarsisini almag.

Natica

Yekun olaraq bir daha vurgulamaq lazimdir ki, koinfeksiyalar makroorqanizmds yaranan
yoluxdurucu patogenlorin tosadiifi birlogsmasi deyil. Koinfeksiya hom yoluxdurucu patogenlarin bir-
biri ilo qarsiligli tosirlori, hom do onlarin sahib orqanizmin baryer toxumalarina vo immun sistemino
tosiri naticosinda yaranan xiisusi inkisaf qanuna uygunluqglarina malik patoloji prosesdir.

Bakteriyalar vo viruslar on ¢ox yayilmis koinfeksiya agentloridir, bu mikroorqanizmlorin
koinfeksiya sgoraitindo 0z aralarinda qarsiliqli olagolori miirokkeb vo miixtolif olmaqgla hom
simbiotik, hom do antaqonist xarakter dasiya bilor. Polimikrob infeksiyasi soraitindo bakteriya vo
viruslar giris qapisinin kolonizasiya sortlorini vo xostoliyin agirhigini forqli sokildo modulyasiya
edir, 6zlorinin do xassalori doyisir.

Bakteriya-virus qarsiliqlt tosirlori 6ziinomoxsuslugu ilo segilir, ¢iinki bu kateqoriyadan olan
mikrob birlosmalorine 6zsllik veron mexanizmlor arasinda birbasa qarsiliglh tesirlordon ¢ox maneo
toxumalarinin vo immun sisteminin hiiceyralorinin qoruyucu funksiyalarina qarsiliglt faydal tosir
ustiinliik toskil edir. Birbasa virus-bakterial qarsiliglh tosirlora golinco, burada patogenetik amillors
vo toradicilorin yoluxuculuguna qarsiligh tesir 6n plana ¢ixir. Nohayot, nisboton yaxinlarda
miioyyon edilmis daha bir xiisusiyyot: bakterial vo virus tobiotli koinfeksiyaedici patogenlorin
hiiceyralorin sis transformasiyasina sobba olmaq, kanserogenez proseslorini igo salmaq xiisusiyyati.

Bu sobobdon bakterial-virus koinfeksiyalar1 homiso yalniz bir mikroorqanizmos y&nolmis
xostoliklorin miialicasi vo profilaktikasi noticosindo yarana bilon agirlagsmalarla bagli olur. Bu,
bakterial-virus koinfeksiyasi ilo miibarizonin yeni strategiyalarinin islonib hazirlanmasma ciddi
ehtiyac yaradir ki, homin strategiyalarin da asasinda biitiin diinyada bdyiik diqqst yetirilon tamamilo
yeni biotexnologiyalar durur.
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METHODS FOR WHITENING VITAL TEETH

Abstract
Teeth whitening refers to a variety of processes that aim to make someone’s natural teeth appear
brighter and whiter. Teeth whitening methods include sanding down stains, bleaching, ultraviolet
(UV) light therapy, and more.
Some teeth whitening methods can cause uncomfortable side effects, particularly tooth
sensitivity and gum irritation.
Keywords: whitening, teeth, vital, method, pulp, laser
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Vital dislorin agardilmasi iisullari

Xiilasa
Dislorin agardilmasi tobii dislori daha parlaq vo agartmaq moqgsadi dasiyan miixtalif proseslora
aiddir. Dislorin agardilmasi iisullarina agartma, ultrabondvsoyi (UV) siia terapiyasi vo s. daxildir.
Bozi dis agardict lisullar xosagolmoz yan tosirlora, xiisusilo dis hossaslhigina vo dis otinin
qiciglanmasina sobab ola bilor.
Acgar sozlar: agartma, dis,vital, metod, pulpa, lazer

Introduction

Methods for whitening vital teeth in the clinic-The in-office whitening technique is used for
patients who do not have enough time for whitening at home, for those who suffer from plaque
taking up space in their mouth, or for patients who do not find the taste of the gel used at home
unpleasant. Another advantage is immediate use in the office.

The results motivate the patient to continue whitening at home to maximize the treatment.
Although rapid results are achieved with in-office whitening, the end point in teeth whitening may
not be reached and additional whitening may be required.

It was emphasized that sessions may be necessary. Most people can compare the results
achieved within the first 4 days to at-home whitening procedures, but the number of whitening
sessions can be increased to achieve the final finish (Barghi, 1998: 31-38).
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The concentration of hydrogen peroxide (30-35%) used in in-office whitening procedures is
higher than the concentration of home-made whitening agents (Haywood, Heyman, 1989:76). For
this reason, the material penetrates the teeth faster in in-office whitening. To achieve effective
results in the office, 2-6 sessions are required, with each session lasting approximately 45 minutes,
with or without the use of light (Tezel, Ertash, Ozata, Dalgar, Korkut, 2007: 339).

However, sometimes, depending on the cause of the discoloration, satisfactory results may
occur in a single session. The biggest disadvantage of in-office whitening is the caustic effect of the
35-50% hydrogen peroxide used. Use, application, removal and

Necessary care should be taken during removal operations. Isolation and protection must be
mandatory for the eyes, the rest of the face, gums, cheeks, lips and tissues at risk of burning (Silva,
Brackett, Haywood, 2006: 37). Penetration of hydrogen peroxide into the pulp is also possible, but when
its effect is considered for a long time, it does not cause any effect on the pulp (Blankenau, Goldstein,
Haywood, 1999: 94). With the use of fast and reliable light sources, whitening procedures used in the
clinic have become more popular. Today, peroxides are used in the clinic in combination with an energy
source. Argon, carbon dioxide and diode lasers, plasma arc lamps, infrared lamps and quartz halogen
lamps are used for this purpose (Heyman, Robenson, Heyman, 2002).

The use of light to create heat accelerates the oxidation reaction of hydrogen peroxide,
facilitating the treatment with a thermocatalytic effect. However, using light to heat the whitening
agent causes high rates of water loss in the tooth. Water loss increases both sensitivity and rapid
results (Sulieman, Rees, Addy, 2006: 34). The main problem with the activation of lights used in
office whitening is the generation of heat and this heat affecting the pulp (Barghi, 1998: 38).

Many commercial products are available for office whitening. Most come in paste or gel form
and often contain between 30-35% hydrogen peroxide. Metal ions are added to commercially
available whitening products to accelerate the oxidation reaction.

Freezing or alkalinizing substances are added (Gallagher, Bowman, Borden, Mason, Felix,
2002:19-24). The long time spent for whitening in the office is a disadvantage of this technique,
which increases the cost of treatment (Joiner, 2006:19).

Vital teeth whitening at home under the control of a dentist methods. Vital home teeth
whitening method was first described by Haywood and Heymann (Greenwall, 2005:132) in 1989.
Although this method has undergone many changes until today, it is basically oral whitening agents
containing 10% carbamide peroxide.
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Carriers are devices that keep the whitening material on the teeth, and they must be adapted to
the teeth to prevent the whitening agent from being reduced by saliva. After taking measurements of
the teeth to be treated, the prepared plaster cast is applied.

The models are covered with soft vinyl material in thicknesses ranging from 0.02 to 0.035
inches in a heated vacuum device.

It is essential to use the trays for 2-6 weeks for periods varying between 6-8 hours. 6 Home
whitening has the advantages of being cheap, simple and apparently safe for the patient and the
physician (Javaheri, Janis, 2000: 25-51). Home whitening is very popular.

Although it is often recommended for vital teeth, patients cannot adapt to this technique because they
do not want to wait 2 or 3 weeks to see the results of the treatment or do not want to use whitening trays.

The patient is taught how to apply the whitening gel to the whitening tray. In the tray, a thin layer of
material is squeezed into each tooth to be whitened. The dentist should check that the whitening tray is
properly placed. After the whitening plate is placed, the excess material should be cleaned with a
toothbrush. The patient is advised not to rinse his mouth during treatment, not to drink anything, and not
to use the whitening plate while eating. It should be recommended to remove it.

Although no single method is the best treatment technique for all patients, the majority of
patients prefer night-time treatments due to its comfort. The treatment duration for all-night
whitening procedures is approximately 1-2 weeks sick all night.

If the patient cannot tolerate the application, the frequency and time of whitening can be
changed in such cases. In these cases, gradually increasing the duration of use increases the patient's
adaptation to the whitening plate and whitening agents.

Throughout the treatment, it is recommended to whiten one chin, starting from the upper jaw. In
this whitening process, the lower jaw remains the standard for comparison. In whitening processes
carried out in this way, the two carriers have the same the potential for occlusion problems caused
by simultaneous use is also reduced.

Vital whitening methods done without dentist control. There are materials that the patient buys
and uses from pharmacies and markets without the consultation and control of the dentist. These
consist of bands that stick to the teeth, mouthwashes, toothpastes and systems that are applied to the
teeth in the form of polish. These materials contain low amounts of whitener (3-6%) and are
generally recommended to be used twice a day for 2 weeks.

Teeth whitening strips are applied in two sessions of 30 minutes a day for 14-21 days and
contain 6-6.5% hydrogen peroxide. Gels containing carbamide peroxide applied with a brush are
applied twice a day. Companies selling teeth whitening products trays recommended by are
designed to allow a certain amount of whitening material to be stored in the buccal part of the teeth.

Whitening methods for non-vital teeth. The first indication for whitening treatment on non-
vital teeth is to whiten the color of teeth that have undergone root canal treatment. The cause of the
color change may be due to the penetration of bleeding into the dentin resulting from trauma, pulp
residues left in the pulp chamber after root canal treatment, and cement and restorative materials
placed in the pulp chamber. While most posterior teeth that have undergone root canal, treatment
are treated with full crown restorations to prevent breakage, anterior teeth can be restored with
composite instead of partial or full crowns (Haywood, Heyman, 2001: 76).

Nonvital bleaching techniques include "walking bleach" and "modified walking bleach",
"nonvital power bleaching", also known as "thermo/photo bleach", and "inside/outside bleaching"
methods.

Whitening agents and whitening mechanism. In recent years, hydrogen peroxide and
carbamide peroxide have been used as whitening agents (Bulut, Turkun, Kaya, 2006: 66-72).
Carbamide peroxide can be used in different concentrations (Bulut, Turkun, Kaya, 2006:66-72).

Teeth whitening with carbamide peroxide is different from hydrogen peroxide. First, carbamide
peroxide breaks down into hydrogen peroxide and urea. 10% carbamide peroxide breaks down into
6.6% urea and 3.4% hydrogen peroxide. The urea then breaks down into carbon dioxide and
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ammonia (Associates CR, 2003:11-27). The hydrogen peroxide intermediate product breaks down
into water and oxygen via perhydroxyl free radicals.

Conclusion

Another theory for the mechanism of the peroxide reaction is the opening of the carbon rings of the
pigment molecules, which turn into chains that lighten the color. Yellow double-bonded carbon
compounds turn into almost colorless hydroxyl compounds (Haywood, Robbins, Schwartz, 2001: 26).
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CLASSIFICATION OF FILLING MATERIALS

Abstract

After a brief review of current restorative materials and classifications, this article discusses the
latest developments in polymer-based direct filling materials, with emphasis on products and
studies available in the last 10 years. This will include the more recent bulk-fill composites and self-
adhesive materials, for which clinical evidence of success, albeit somewhat limited, is already
available. The article will also introduce the latest cutting edge research topics on new materials for
composite restorations, and an outlook for the future of how those may help improve the service-life
of dental composite restorations.
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Plomb materiallarimin tasnifati

Xiilaso

Movcud borpaedici materiallar vo tosnifatlarin qisa nozordon kegirilmosindon sonra, bu
moqalada son 10 ildo mdvcud olan mohsullara vo todqiqatlara digqst yetirilmaklo, polimer asaslh
birbasa doldurma materiallarinda on son inkisaflar miizakirs olunur. Bura, bir qodor mohdud olsa
da, miivoffoqiyyatin klinik siibutlar1 artiq mdvcud olan daha yeni toplu doldurucu kompozitlor vo
0z-6ziina yapisan materiallar daxildir. Mogalods homg¢inin kompozit barpalar {i¢iin yeni materiallara
dair oan son todqiqat movzular1 toqdim edilocok vo onlarin dis kompozit barpalarinin xidmot
miiddatini yaxsilagdirmaga neco komok eds bilocayi ilo bagh golocaya baxis togdim edilocak.

Acgar sozlar: dental kompozitlor, polimerlagmoa, klinik davamlilhiq, kariyes

Introduction
More recently, especially in the last 15 years or so, the technological advances have focused on
the organic matrix, with a heavy emphasis on producing low-shrinkage and low stress materials.
The rationale is that polymerization shrinkage and the consequent stress that develops at the tooth-
restoration interface produces gaps, which in turn, make the restoration more prone to recurrent
decay (Gianordoli-Neto, Padovani, Mondelli, De Lima Navarro, Mendonga, Santiago, 306-310).
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This premise has been challenged in the past few years, especially because materials that have been
shown to present low shrinkage/stress in in vitro testing were not able to outperform so-called
conventional materials in clinical trials (Pfeifer, Ferracane, Sakaguchi, Braga, 2008: 87). More
recent advances include bulk-fill composites and materials claiming to be self-adhesive to the tooth,
with the main goal of simplifying the technique-sensitive restorative procedure to avoid inherent
operative errors. As it stands, composite restorations present an average life span of about 10 years
or less, with the main reasons for failure being secondary caries and fracture (Baracco, Fuentes,
Ceballos, 2016: 991-1001). Therefore, even with the tremendous advances made in the recent past,
there is still room for improvement.

More recently, especially in the last 15 years or so, the technological advances have focused on
the organic matrix, with a heavy emphasis on producing low-shrinkage and low stress materials.
The rationale is that polymerization shrinkage and the consequent stress that develops at the tooth-
restoration interface produces gaps, which in turn, make the restoration more prone to recurrent
decay (Baracco, Fuentes, Ceballos, 2016: 20). This premise has been challenged in the past few
years, especially because materials that have been shown to present low shrinkage/stress in in vitro
testing were not able to outperform so-called conventional materials in clinical trials (Magno,
Nascimento, da Rocha, d’Paula, Loretto, Maia, 2016:18). More recent advances include bulk-fill
composites and materials claiming to be self-adhesive to the tooth, with the main goal of
simplifying the technique-sensitive restorative procedure to avoid inherent operative errors. As it
stands, composite restorations present an average life-span of about 10 years or less, with the main
reasons for failure being secondary caries and fracture (Downer,Setchell, 1999: 432-439).
Therefore, even with the tremendous advances made in the recent past, there is still room for
improvement.

Micro-hybrid composites were then developed. Together with nano-hybrid materials, they
comprise the most abundant categories of composite currently on the market. These materials have
also been extensively characterized in the literature, both in in vitro and clinical studies (Beck,
Lettner, Graf, Bitriol, Dumitrescu, Bauer, Moritz, Schedle, 2015: 31). They are considered to be
universal composites, recommended for use in anterior and posterior restorations. In vitro studies
comparing the mechanical properties of micro- and nano-hybrid composites to those of hybrids and
midifills concluded that, as general categories, and because of the great variations among different
commercial brands, there is no difference between micro- and nano-hybrid materials (Kaizer, De
Oliveira-Ogliari, Cenci, Opdam, Moraes, 2014: 30). However, in terms of polishability and long-
term gloss retention, micro and nano-hybrids have demonstrated far superior performance both in
vitro (Kakaboura, Fragouli, Rahiotis, Silikas, 2007: 155-163) and in clinical studies (Rode, De
Freitas, Lloret, Powell, Turbino, 2009: 87-92) compared to their predecessors. In general, their
clinical performance is excellent with some examples of up to 10-year follow-up studies showing
failure rates of less than 3% (Beun, Glorieux, Devaux, Vreven, Leloup, 2007: 51-59). It is
noteworthy that the differences between micro and nano-hybrid materials are in fact very subtle.
Because of the size distribution of particles, as shown in Table 1, the overall particle size is very
similar for the two categories.

True nanofill composites contain filler particles with the smallest size available to date, ranging
from 5-100 nm. These materials do not contain additional glass particles that exceed the nanoscale
i.e. greater than 100 nm. Their obvious advantage is the excellent esthetic made possible by the fact
that the dentist can obtain highly polished surfaces, which can retain their gloss even after long-term
use. Different manufacturers rely on different strategies to decrease the filler size and still keep the
overall filler loading high, such as the clustering of nanoparticles via water dispersion and spray
drying (Filtek Supreme, 3M-ESPE). Other nanohybrids have used different approaches to achieve
low overall average particle size but high filler fraction, such as the use of pre-polymerized
composite particles re-dispersed in the matrix (such as in Tetric Evo-Ceram — Ivoclar-Vivadent), or
the solvent-driven dispersion of particles in the matrix, followed by atomization and pre-
polymerization (CeramX, Dentsply-Sirona). One study has indeed demonstrated color stability and
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gloss retention for several nano-hybrid and nanofill materials after simulated clinical conditions
(Hamid, Esawi, Sami, Elsalawy: 2008). A comprehensive literature review of in vitro studies,
however, concluded that nanofill composites were no better than microhybrids in terms of surface
smoothness and/or gloss, before and after surface challenges (Cetin, Unlu, Cobanoglu, 2013: 38).
Nanofills have also been demonstrated to behave very similarly in vitro to nano and micro-hybrids,
both in terms of mechanical properties and depth of cure (Boaro, Gonalves, Guimaraes, Ferracane,
Versluis, Braga, 2010: 26). Clinical studies with follow up times of up to 5 years have demonstrated
an annual failure rate for nano filled composites of less than 3%, deeming these materials clinically
acceptable and within the range of survival of micro and nano-hybrid materials.

While the evolution of fillers improved the wear and fracture characteristics of dental
composites, most of the development in the organic matrix in the last 10—20 years has been
dedicated to producing low-shrinking materials. It has long been demonstrated that the composite
polymerization shrinkage that takes place, when confined by the adhesion to the relatively rigid
cavity walls, leads to stress development at the tooth-restoration interface.

With that in mind, manufacturers developed new products based on a few different shrinkage
and/or stress reduction strategies. Some products rely on the use of monomers of higher molecular
weight compared to the conventional BisGMA/TEGDMA mixtures. Larger monomers lead to less
shrinkage because of the lower concentration of reactive functional groups (C=C) per unit volume.
This is the same rationale for why the inclusion of pre-polymerized additives reduce shrinkage and
stress, as has been recently demonstrated with nanogels in experimental dental composites.

This is because the stress, apart from the shrinkage, also depends on the final degree of
conversion and elastic modulus of the composite, so comparisons among commercial brands is
often difficult. In general terms, the stress increases for higher shrinkage, higher conversion and
higher stiffness materials. When experimental materials are used, under controlled conditions
(geometry, photoactivation protocol) and known composition, those relationships are usually
straightforward. However, for commercial materials, it is impossible to control all the variables
simultaneously, because of the differences in type and concentration of initiators, type and
concentrations of monomer species, filler type, etc. For example, one study demonstrated that the
ring-opening-based material produced the lowest shrinkage while showing one of the highest elastic
moduli among the materials tested, including the conventional control. Interestingly, the stress
values for that material were actually higher than the conventional control, likely due to the high
modulus, and in spite of the lower shrinkage. Other composites showed lower stress than the control
in that study, with comparable modulus, which is an encouraging result. This demonstrates the
complexity of the polymerization stress issue in commercial materials, even in controlled, in vitro
studies, where biological factors such as the biofilm and complex occlusal loading do not come into
play.

Still, the subject of polymerization stress continues to be investigated. More recently, materials
capable of directly reducing stress have been introduced. Examples range from thiol-ene-
methacrylate formulations to covalent adaptable networks. In the case of thiolene methacrylates, the
presence of thiols leads to delay at the point in conversion when gelation and vitrification take
place, i.e the point where the liquid resin polymerizes sufficiently to form a network with
substantial rigidity. By delaying gelation, the impact of stresses is reduced, because they do not
reach a high level until the network is mostly formed, and therefore, the overall stress is drastically
reduced. There are currently no commercial materials based on this technology, though it has been
licensed by dental companies.

Conclusion
Until such time in the future when regenerative therapies have completely evolved to the point
that damaged dental tissues or the entire tooth can be regenerated, direct and indirect restorations
will to continue to be a very important part of the clinician’s armamentarium to repair the damage
resulting from dental caries. Among direct restorative materials, dental composites will continue to
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replace amalgams, due to esthetic demands. The past couple of decades have seen an enormous
amount of progress in terms of enhancing filler and organic matrix composition, with the result
being that the average life span of a composite restoration has increased significantly compared to
what was expected when they were first introduced. However, as clinicians improve their
techniques and researchers fine tune the composition of materials, more and more focus will likely
be placed on the interaction of the material itself with its surroundings, including the mineralized
tooth and soft periodontal tissues and the environment as a whole, including bacteria and
components of the saliva. In other words, producing materials that can not only generate less
interfacial stress and withstand the occlusal loading, but also that can resist chemical and biological
degradation, will be the focus of future dental composite research. Significant efforts are currently
underway to produce materials that are better able to resist enzymatic degradation, focusing on the
elimination of ester-containing methacrylate monomers. In addition, materials with self-healing
capabilities are also being studied. On the more biological side, re-mineralizing and antibacterial
composites have been investigated for several years, and are getting closer to being commercially
viable. Ultimately, the goal is to produce materials that are easier to use, and therefore are less
technique-sensitive, and that will produce robust, long-lasting restorations. This will reduce costly
replacements and will significantly advance oral health.
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BONE PROBLEMS DURING DIABETES MELLITUS

Abstract

The skeleton is recognized as an last damaged organ in diabetes. The effects of diabetes on bone are
complex and an area of active investigation. While most studies demonstrate that fracture risk is
increased in both type 1 and type 2 diabetes, bone mineral density (BMD), as measured by dual-energy
x-ray absorptiometry (DXA), may not reflect bone fragility or accurately predict fracture risk.

This is particularly true in individuals with type 2 diabetes, in whom BMD is often normal or
elevated compared with those without the disease.
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Sokarli diabet zamam siimiik problemlari

Xiilaso

Skelet diabetdo an son zodolonmo yeri kimi taninir. Diabetin siimiikloro tosiri miirokkobdir vo
aktiv aragdirma sahosidir. Oksor todgiqatlar hom 1-ci, hom do 2-ci tip diabetds siniq riskinin
artdigin1 niimayis etdirso do, ikili enerjili rentgen absorbsiometriyasi ilo Olgiilon siimiik mineral
sixlig1 stimiik kovrakliyini oks etdirmays va ya siniq riskini doqiq prognozlasdira bilmaz.

Bu gostorici xiisusilo 2-ci tip diabetli insanlar ii¢iin dogrudur, onlarin siimiik mineral sixlig1
adoton ya normal olur, ya da xastaliyi olmayanlarla miiqayisods yiiksokdir.

Acgar sozlar: siimiik, sakorli diabet, siniq, hiperostoz

Introduction

The osteoarticular complications of diabetes remain poorly understood, especially at the
molecular level. They can be caused by changes in bone and connective tissue, joints and include
osteopenia (in both children and adults), hyperostosis, osteoarthritis, rheumatoid arthritis,
osteolysis, diabetic scleroderma, Dupuytren's disease, stiff hand syndrome, carpal tunnel syndrome,
flexion synovitis (trigger finger syndrome, or stenosing ligamentitis), adhesive capsulitis, or frozen.

Osteolysis shoulder syndrome, a syndrome of limited joint mobility, which may be a marker of
the risk of developing other complications of diabetes (Starup-Linde, Vestergaard, 2015: 99).

It is generally accepted that osteopenia, or decreased bone mineral density, occurs in diabetes
mellitus. Secondary osteoporosis caused by diabetes, known as “diabetic bone disease”, can lead to
long-term bone pain and impaired mobility in patients, increasing the risk of disability and disability.

The influence of both type - 1 diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM)on the
increased risk of bone fractures is undisputed, but the mechanisms of this influence are different. T1DM
is characterized by almost complete insulinopenia (extremely low concentration of insulin in the blood),
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which affects the anabolic tone of bones and leads to a decrease in their mineral density (Aung, Amin,
Gulraiz, Gandhi, Pena, Malik, 2020:12). Whereas patients with T2DM in most cases have normal or
even high bone mineral density, and their risk of fractures is due to changes in bone microarchitecture
and the local humoral environment, which stimulates the activity of osteoclasts (cells that perform the
function of destroying bone tissue) (Diabetes Atlas, 2021).

Ny

There is growing evidence that the high risk of fractures in T2DM is due to poor bone quality,
despite high bone mineral density. Some authors call these disorders diabetic osteopathy (Napoli,
Chandran, Pierroz, Abrahamsen, Schwartz, Ferrari, 2017:219).

It becomes obvious that the increased risk of fractures in patients with T2DM is due to a
combination of factors, in particular, changes in bone metabolism, disruption of bone
microarchitecture, accumulation of end products of gilding, muscle weakness, antidiabetic therapy
and some other reasons.

According to the medical literature, diffuse idiopathic skeletal hyperostosis occurs in 25% of
patients with diabetes, while in the general population its prevalence is about 2-4% (Si, Wang, Guo,
Xu, Ma, 2019:48).

Experts associate the combination of type 2 diabetes mellitus and diffuse idiopathic skeletal
hyperostosis with an increase in bone mineral density (Sato, Ye, Sugihara, Isaka, 2016:17). The
pathological process may involve the spine, skull, pelvic bones, calcaneus and ulna. Patients may
note mild stiffness when getting up in the morning, although the spine remains mobile. About a
third of patients with hyperostosis due to diabetes develop heel and elbow pain due to heel and
elbow spurs (Wang , Ba Y, Xing Q, Du, 2019:19).

Idiopathic spinal hyperostosis
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The etiology of hyperostosis in diabetes mellitus is unclear. Its manifestations are fundamentally
different from ankylosing spondylitis, which occurs at a younger age and causes more serious
problems associated with morning stiffness and a disabling loss of spinal mobility (Kanazawa,
Sugimoto, 2018: 57).

Type 2 diabetes mellitus can be combined with osteoarthritis due to a common pathogenetic
factor, which is excess body weight.

Osteolysis (also known as diabetic osteopathy) of the forefoot is considered to be localized or
generalized osteoporosis of the distal metatarsals and proximal phalanges. The severity of the pain
syndrome varies, and erythema over the affected joint can be mistaken for phlegmon or
osteomyelitis. Periarticular erosions may resemble manifestations of rheumatoid arthritis and gout
(Poiana, Capatina, 2019: 15). The etiology of this bone lesion is unknown, and restoration of bone
structure usually occurs spontaneously.

Other osteoarticular disorders are caused by connective tissue pathology that develops in
patients with diabetes (Yoshida, Okumura, Aso, 2005: 54).

According to research, in almost 40% of patients, diabetes mellitus is combined with
Dupuytren's disease (DD), a subcutaneous fibrosis of the palmar-aponeurotic space of the hands.
Researchers from Finland found that the prevalence of BD is similar in T1DM and T2DM (~14%)),
but in TIDM the disease tends to manifest at a younger age (Grandhee, Monnier, 1991: 26).
Dupuytren's disease (Dupuytren's contracture), which occurs in patients with diabetes, differs from
the course of palmar aponeurosis disease in nondiabetic patients. Thus, patients with diabetes
mellitus are less likely to experience contractures of the fingers that require surgical treatment. It is
interesting to note that when Dupuytren's disease develops in people with diabetes, the third and
fourth fingers are predominantly affected (without diabetes, the fourth and fifth fingers are
affected).

Diabetes mellitus is the most common comorbidity with carpal tunnel syndrome. Carpal tunnel
syndrome is caused by compression of the median nerve in the carpal tunnel and causes paresthesia
of the thumb, index and little fingers with pain that is often worse at night. In diabetic patients,
carpal tunnel syndrome may not simply be caused by nerve compression, but may also be a
manifestation of diabetic neuropathy with reduced conduction of both the median and ulnar nerves.
In addition to the typical atrophy of the thenar muscles of the hand, there is atrophy of the intrinsic
and hypothenar muscles. Contractures of the metacarpophalangeal and proximal interphalangeal
joints of all fingers develop equally.

The next joint pathology is flexor tenosynovitis, also known as trigger finger, trigger finger, and
stenosing tenovaginitis. In adult patients, one third of multiple flexor tenosynovitis is associated
with diabetes. In addition, among patients there is a predominance of women, as well as a tendency
to affect the right hand and the predominant involvement of the thumb, middle and ring fingers in
the pathological process. Fibrous tissue grows in the tendon sheath, especially where the tendon is
narrowed as it passes through the annulus fibrosus (annular ligament). A palpable or audible click
may be present when the finger is extended. When the finger is flexed or extended, the tendon
becomes blocked as it passes through the thickened segment of the tendon sheath (Ferrari,
Abrahamsen, Napoli, 2018: 29).

In patients with diabetes mellitus, frozen shoulder syndrome, or adhesive capsulitis of the
shoulder, and shoulder-arm syndrome occur somewhat more often than in the general population.
Patients with diabetes experience a loss of range of motion in the shoulder joint of more than 50%,
and there are complaints of relatively mild discomfort around the shoulder joint due to pain. In
addition, there is a combination of frozen shoulder syndrome with limited mobility of other joints
(fingers, hip joint), caused by various reasons.

Another complication of diabetes is joint restriction syndrome. With this syndrome, changes
usually begin in the metacarpophalangeal and proximal interphalangeal joints of the little finger and
spread medially, and the distal interphalangeal joint may also be involved in the pathological
process. Changes and limitation of mobility are described in the metatarsophalangeal joints and
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larger joints (most often in the wrist and elbow, as well as in the ankle joint, in the cervical and
thoracolumbar spine). Restriction of movement is not accompanied by pain, is resistant to physical
therapy and does not lead to significant disability. However, limited mobility of the ankle and foot
joints can contribute to the development of foot deformities and falls.

In hyperglycemic states, non-enzymatic glycation of proteins, phospholipids and nucleic acids
leads to the formation of advanced glycation end products, which have a negative impact on the
quality of bone tissue, tendons, and connective tissue.

It is known that advanced glycation end products have the ability to change the structure and
properties of collagen due to the formation of covalent cross-links (so-called collagen cross-links).
Type 1 collagen is also susceptible to this process. As a result, the adhesion of osteoblasts (cells that
produce bone tissue) to the extracellular matrix is disrupted, which leads to bone fragility. These
extracellular matrix changes also reduce alkaline phosphatase activity in mature osteoblasts,
affecting bone mineralization. High levels of proinflammatory cytokines and reactive oxygen
species trigger osteoclastogenesis and arrest osteoblast differentiation. Consequently, accumulation
of advanced glycation end products contributes to chronic inflammation and bone resorption in
diabetic patients.

In hyperglycemic states, non-enzymatic glycation of proteins, phospholipids and nucleic acids
leads to the formation of advanced glycation end products, which have a negative impact on the
quality of bone tissue, tendons, and connective tissue.

Conclusion

It is known that advanced glycation end products have the ability to change the structure and
properties of collagen due to the formation of covalent cross-links (so-called collagen cross-links).
Type 1 collagen is also susceptible to this process. As a result, the adhesion of osteoblasts (cells that
produce bone tissue) to the extracellular matrix is disrupted, which leads to bone fragility. These
extracellular matrix changes also reduce alkaline phosphatase activity in mature osteoblasts,
affecting bone mineralization. High levels of proinflammatory cytokines and reactive oxygen
species trigger osteoclastogenesis and arrest osteoblast differentiation. Consequently, accumulation
of advanced glycation end products contributes to chronic inflammation and bone resorption in
diabetic patients.
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NANO-ALO3+CHs SISTEMINDO RADIASIYA-KATALITIK USULLA
HiDROGENIN ALINMASI

Xiilaso
Toqdim olunan isdo nano-AlLOs;+CHs sistemindo radiasiya-katalitik tisulla molekulyar
hidrogenin almmmasinin kinetika vo mexanizmi todqiq olunub. Miioayyon olunmusdur ki, nano-
ALO3;+CHy4 sisteminds metanin radiasiya-katalitik parcalanmasi zamani araliq aktiv zorraciklorin
¢evrilmasi zoncirvari rejimda bag verir.
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Production of hydrogen by radiation-catalytic methid in nano-AL2O3+CH4 system

Abstract
The kinetics and mechanism of obtaining molecular hydrogen by radiation-catalytic method in
the nano-ALL,O3;+CHj4 system were studied in the presented work. It was determined that in the nano-
ALO3;+CH4 system, during the radiation-catalytic decomposition of methane, the conversion of
intermediate active particles occurs in a chain mode.
Keywords: gamma radiation, radiation-catalytic process, methane, nano-Al>O3, molecular
hydrogen
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Giris

Sonayenin, texnikanin vo nogliyyatin enerjitutumlu sahslorinin genis inkisafi ilo olagodar enerji
problemi miiasir dovriin osas problemlorindon biri hesab edilir. ©Ononovi yolla miixtolif nov
enerjilorin vo enerjidastyicilarin istehsali koskin ekoloji problemlorin yaranmasina gotirib ¢ixarir.
Ona goro do son illor geyri-ononovi, ekoloji tomiz enerji monbolori osasinda effektiv
enerjidastyicilarinin  alinmasinin elmi osaslarinin  hazirlanmasi aktual problem hesab edilir.
fonlagdirict siialarim tasiri altinda adsorbsiya vo kataliz proseslorinin dyronilmasi aktiv markozlorin
rolunu va katalizatorlarin aktivasiya mexanizmlorini izah etmays, eloco do bark cisimlorin sothindo
bas veron miirokkob fiziki-kimyovi proseslori idars etmoyo imkan verir (Abdullayeva, 2021:6;
Agayev, 2018: 44).

Son illor effektiv enerjidasiyict olan hidrogenin alinmasi bdyiik maraq kosb edir. “Yasil”
iqtisadiyyatin inkisafi vo neft mohsullarinin istehlakinin azalmasi1 hidrogen enerjisinin aktiv
inkisafini sortlondirir. Bu, yaxin golacokds ekoloji cohatdon tomiz istehsala vo noqliyyata nail
olmaga imkan veracak.

Hidrogen enerjinin yigilmasi, saxlanmast vo noqli iigiin istifado olunur vo bu giin iqlime
antropogen tosiri minimuma endiron asag1 karbonlu vo karbonsuz iqtisadiyyatin inkisafi iigiin
perspektivli enerji dastyicis1 kimi gobul edilir. Hidrogenin asas {istiinliiklori enerji dasiyicis1 kimi
istifado edildikdo karbon dioksid emissiyalarinin olmamasidir, ¢iinki hidrogen yanacaginin yanmasi
su hasil edir vo bu, yenidon qapali hidrogen istehsal dovriina daxil olur. Digor bir istiinliik onu
miixtolif monbalordon, o ciimlodon su, karbohidrogenlor vo {izvi materiallardan oldo etmok
imkanidir. Istehsal texnologiyasindan vo karbon dioksid emissiyalarinin mévcudlugundan asili
olaraq, hidrogen "yasil", "mavi", "qirmiz1", "sar1" vo "boz"a boliiniir. "Yasil" hidrogen on tomiz
hesab olunur. Onu slds etmok {i¢lin suyun hidrolizi tigiin zoruri olan giinas, kiilok vo hidrodinamik
enerjidon istifado olunur. Bu giin hidrogen istehsali {iglin doniz vo sirin suyun pargalanmasi
(hidroliz), karbohidrogenlarin pirolizi va {izvi tullantilarin par¢alanmasi da daxil olmaqla bir nego
osas texnologiya mévcuddur. Hidrogen istehsalinin doyari onun istehsali, saxlanmasi vo daginmasi
ilo bagh enerji xorclari ilo miioyyon edilir (Filippov, 2021:627; imran, 2022:76).

Molekulyar hidrogenin alinmasinda effektiv katalizatorlardan biri nano- Al,O3 hesab edilir.
Nano-AlOs - sferik (vo ya sferiko yaxin) nanohissaciklor soklindo, homg¢inin oriyentasiyali vo ya
istigamotlonmomis liflor goklindo alinan aliiminium vo oksigen birlogsmosidir. Nanoaliiminium
oksidin sothindo akseptor morkozlori metanin radiasiya-katalitik vo radiasiya-termokatalitik
parcalanmasi tiglin katalitik aktiv morkozlor rolunu oynayir. Todqiq olunan nanooksidlor arasinda
nano-AlOs yiiksok katalitik aktivliyi ilo xarakterizo olunur (Agayev, 2022:667; Agayev, 2022:18).
Praktiki ndqteyi-nazarden yiiksok ¢iximli molekulyar hidrogenin alinmasimin radiasiya-katalitik
proseslorinin aparilmasi yollarinin askarlanmasi1 bdyiik maraq kosb edir. Bu yollar arasinda
aktualligina goro metanin radiasiya-termiki proseslori xiisusi yer alir (Agayev, 2019:50).

Toqdim olunan igsds reaksiya miihitindo miixtolif temperaturlarda vo tozyiglords nano-AlOs-lin
istiraki ilo metanin radiasiya-katalitik parcalanmasinin kinetikasi todqiq edilmisdir.

Niimunoalorin hazirlanmasi. Katalizator vakuum-adsorbsiya qurgusunda oksigen miihitinds vo
vakuumda termiki islonmoys moruz qalmisdirNimunoslorin iizorine miixtolif yaglarin
(cirklondiricilorin) diismasinin qarsisinin alinmasi mogsadilo vakuum-adsorbsiya qurgusuna maye
azotla soyudulan {i¢ xiisusi oyuq birlosdirilmisdir (Basher, 2019:11564; Lede, 1983:675).
Nimunoalorin termovakuum islomilmasi seolit nasosun komayilo miixtolif vaxtlarda, temperatur vo
tozyiqdo aparilmigdir. Sonra niimunslor seolit nasosun komoyilo otaq temperaturuna qodor
soyudulmusdur. Radiolizo moruz qalmis niimunoslorin adsorbsiyasi doracolonmis hocmlordo
aparilmisdir. Nimunolorin struktur xiisusiyyatlori rentgenstruktur metodu ilo todqiq olunmusdur
(10, 11).

Metanin hazirlanmasi. Tocriibolordo xromatoqrafik tomiz metandan istifado olunmusdur.
Metan1 avvalca CO, CO; vo digor karbohidrogenlorin asqarlarindan tomizlomisdir. Tomizloma
coxsayli dondurma yolu ilo vakuum-adsorbsiya qurgusunda aparilmisdir (Agayev, 2019:44;
Garibov, 2011: 333).
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Niimunalorin ~ siialandiriimasi.  Nimunoalorin ~ siialandirilmast  °Co  izotop monbayindo
aparilmigdir. Miolliflor torofindon heterogen sistemlordo udulma dozasimin nozori hesablanmasi
aparilmisdir.

Mbohsullarin analizinin metodikasi. Metanin radiasiya-katalitik pargalanma mohsullarinin
analizi xromatoqrafik yolla aparilmisdir. Xromatoqrafik analiz “Agilent 7890 xromatoqrafinda
yerina yetirilmigdir. Heterogen radioliz zaman1 mohsullarin miioyyan hissasi katalizatorun sothindo
adsorbsiya olunmus voziyyatds ola bilor. Mahsullarin ¢iximinin daqiq qiymatini miioyyonlosdirmak
lclin  programlasdirtlmis  qizdiricili  adsorbsiya qurgusunda  katalizatordan =~ mohsullarin
termodesorbsiyasi todqiq olunmusdur (Garibov, 1987:71; Garibov, 2003:48). Miioyyon olunmusdur
ki, metanin radiolizi zaman1 T>473K temperaturda asason biitlin mohsullar desorbsiya olur vo
mohsullar xiisusi deracoelonmis hocmlara y1gilir. Sonra bu hacmdan niimuna gotiiranin kdmayile qaz
xromatoqrafa otiirtiliir.

Cadval 1.
Cihazin hacmi faizlords hassashq haddi.
Qaz Hoacmi faizlorda hassashq haddi
Hidrogena gora 5-104
Karbon oksidina gora 1-103
Metana gora 1-103
Oksigena gora 2102
Karbon dioksido ggro 1-10
Cadval 2.
Ayirici kolonkalar, doldurucular va handasi olgiilor.
Analiz edilon | qazdaswyict| Kolonkanin daxili | Kolonkanin Sorbent
qaz diametri, mm uzunlugu, m
H,, CO hava 3,5 2,5 Molekulyar olok, CaX
CO, arqon 3.5 0,5 Aktivlasdirilmis komiir AA-3
0)3 arqon 3,5 3,0 Aktivlosdirilmis komiir AQ-3

Xromatoqrafin asagida gostorilon qazlara géro hossashgi:

13 3
nu, = 6,310 molekul/mm - sm

nco = 9,0 - 10¥molekul/mm - sm3
nen, = 1,2-10  molekul/mm - sm

kimidir. Qazlarin miqdar1 asagidaki miinasibotdon tapilir:
Ci=h-ni-Vi

burada C; — qaz molekullarinin say1, h — xromatoqrafda pikin hiindiirliiyii, ni — bu gazlara goro
xromatoqrafin hossashigidir.

Xromatoqrafik metodla todqiq olunan temperatur vo tozyiq oblastinda metanin radiasiya-
katalitik parcalanmas1 mohsullar1 — molekulyar hidrogen (Hz) vo C,, C3 karbohidrogenlori miisahido
edilmisdir. Tocriibs soraitindo karbohidrogenlorin miioyyon hissasi katalizatorun sothino adsorbsiya
edir vo ona gors do onlarin miitlog migdarinin daqiq toyini olava ¢otinliklorls baghdir. Ona gors do
metanin parg¢alanmasi prosesinds nano-Al,Os-iin radiasiya-katalitik aktivliyi molekulyar hidrogenin
ciximi ilo xarakterizo olunur (Garibov, 2004: 295; Garibov, 2014: 5). Sokil 1-do todqiq olunan
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temperatur vo tozyiqlordo molekulyar hidrogenin omalo golmasinin kinetik ayrilorinin tipik formasi
gostorilmisdir:

1,2 -
=
k>
L
=]
w 8
=
v
Z
T, daq
a
—m 2
=
2
-
=]
w o
=
b
“ —» 1
40 50 a0
T, dag

b

Sakil 1. Nano-Al203+CHa4 sistemindo metanin radiasiya-termokatalitik parcalanmasi
zamani molekulyar hidrogenin amalagalmasinin Kinetik ayrilari, a — otaq temperaturu,
b — termiki (1), radiasiya-termiki (2)

Miioyyan olunmusdur ki, nano-Al,O3 T>473K temperatur intervalinda metanin pargalanmasi
prosesindo termokatalitik aktivliyo malikdir. Ona goéro do metanin parcalanmasinin radiasiya-
termokatalitik proseslorinds radiasiya prosesinin siiroti hidrogenin omoalogalmasinin kinetik ayrilori
osasinda miioyyon olunmus radiasiya-termokatalitik vo termokatalitik proseslorin siiratlori forqino

asasan hesablanir.
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Sokil 2.do molekulyar hidrogenin radiasiya-kimyovi ¢iximinin reaksiya miihitindo metanin
tozyiqindon asililig1 gostorilmisdir. Asililiqlardan goriindiiyli kimi, 1 atm-don boyiik qiymatlordos
stasionar oblast miisahido olunur. Miisahido olunan asililiglar metanin adsorbsiyasi nozoro
alinmaqla Lengmiir tonliyino asason hesablanir:

kbP
GH)=___ ™
2 1+ bPch,

burada b — adsorbsiya proseslorinin tarazliq sabiti; k& — metanin radiasiya-termokatalitik
proseslorinds siirat sabitidir.

30 A

. 25 -

> 3

o]

E 20 A

—

% 15 -

©

=

~ 10 4

o

&,

O 357 2
ol ’  —
0 1 2 3 4 5

PEH4,ahn

Sakil 2. Nano-Al:O3+CHs4 sistemindd metanin radiasiya-katalitik parcalanmasi zamam
molekulyar hidrogenin radiasiya-kimyavi ¢iximinin reaksiya miihitindo metanin tazyiqindan
asiihigr: 300K (1), 473K (2) va 773K(3)

Nano-ALOs+CHg4  sisteminds  struktur xiisusiyyotlorini aragdirmaq moqsadilo  hamg¢inin
spektroskopik todqigatlar da aparilmisdir. Todqiqatlar Varian 640FTIR Furye-IQ-spektrometrindo
4000-400 sm™! tezlik diapazonunda aparilmisdir.
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Abstract
The density of B-cyanopropionaldehyde, in a wide range of temperature and pressure was
determined. Also, the heat capacity of that aldehyde at constant pressure and different temperatures
was experimentally measured. The research has been cleared by different formulas.
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P - sianprapion aldehidinin tacriibi tadqiqi vo hal tonliyi

Xiilasd
B-sianprapion aldehidinin genis temperatur vo tozyiq intervalinda sixligi toyin edilmis vo
timumilogmis hal tonliyi yazilmisdir. Homginin, aldehidin sabit tozyiqds vo miixtalif temperaturda
istilik tutumu eksperimental olaraq 6lgiildii. Todqiqat miixtalif diisturlarla izah olunub.
Acar sozlar: sianprapion, aldehid, temperatur, sixlq, tazyiq

Introduction

We use for research samples of [ - cyanopropionic aldehyde, manufactured at the
Novocherkassk Chemical Plant, chemical reagents of the grades KhCh (chemically pure), ChDA
(pure for analysis), OCH (special pure).

The passports of these substances indicated the values of the normal boiling point in density at a
temperature of 293°K.

The B-cyanopropionic aldehydes under study were preliminarily purified by distillation under
vacuum.

In this case, we were guided by the methodological instructions for the purification of oxygen-
containing compounds given in (Anisimov, Kovalchuk, 1978; Anisimov, Ovodova, 1971: 1092).
The degree of purity was controlled by chromatographic analysis using Tsvet-4 and Pai
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chromatographs. Purity control carried out by us using various methods showed that the content of
the main substance for B-cyanopropyldehyde is 99.91%.

Measurements of the density of f-cyanopropionic aldehyde were carried out using isotherms.

The densities of B-cyanopropionic aldehyde were studied in the pressure range of 0.1-58.9 MPa
at a temperature of 290-505 K.

Experimental data on the density of P-cyanopropionic aldehyde in a wide range of state
parameters using the hydrostatic weighing method (Chashkin, 1971: 29-33; Mutalibov, Shubin,
Makhmudov, 1975: 62-65) are presented in Table. 1.

Measurements of the density of B-cyanopropionaldehyde were carried out. On 16 isotherms
(280; 290.4; 300.1; 320.1; 333.7; 340.1; 360; 370; 372.3; 404.9; 427.8; 463.0; 505.0 K) 131
experimental values were obtained.

B-cyanopropionic aldehyde is widely used in the technology of producing glutamic acid and
thrintophene, which are technologically important substances for many industries.

Experimental data on the density of B-cyanopropionaldehyde.

(p, Kq/m"3) Table 1.
P.M 0,1 5,0 9,9 19,7 29,5 393 49,1 58,9

220,0 1054,1 1056 1058,0 1061,8 | 1065,5 | 1069,1 1072,6 | 1073,0
240,0 10404 | 1042,6 | 10448 1049,1 1053,1 1057,3 1061,2 | 1064,2
260,0 10253 | 1027,8 | 1030,3 1035,1 1039,7 | 10442 1048,5 | 1052,5
280,0 1008,9 | 1011,7 | 10145 10199 | 1025,1 1030,0 1031,8 | 10324
290,4 999,9 | 1002,8 | 1006,0 1010,5 | 1016,5 | 10222 1026,8 | 10314
300,1 991,5 994,7 997,8 1003,8 | 1009,6 | 1015,1 1020,3 | 1024,6
314,9 977,3 980,8 924,2 990,3 996,9 1003,8 1008,0 | 1013,5
320,1 973,5 977,1 980,6 987,3 993,7 999,7 10054 | 10074
333,7 960,7 964,0 967,3 974,9 981,8 988,4 993,7 999,4

380,1 - 958.,9 962.,9 970,3 9773 983.,9 990,1 996,7

360 - 940,7 945,7 953.3 960,9 968,1 974,8 976,1
372,3 - 928,8 933,6 941,4 850,3 957,7 954,5 970,9
404,9 - 898,4 904,3 913,7 923,5 981,5 989,5 946,8
427,8 - 877,6 834,0 894,2 905,4 913,8 922,6 930,0
463,0 - 841,7 8485 861,1 874,4 884,7 894,1 903,0
505,0 - 795,5 805,1 822,0 836,8 849,5 860,0 870,5

The availability of sufficiently reliable P, V, T data for individual liquids and their mixtures
allows us to draw up an experimentally substantiated equation of state for them. Empirical
equations of state should perhaps have a simpler form and should describe the experimental data so
accurately that with their help it is possible to obtain sufficiently reliable data not only on the
thermal, but also on the caloric properties of the systems under study.

Currently, to describe the thermodynamic properties of liquids, the equation of state in the form
is widely and very successfully used (Guesinov, 1978; Polyak, 2009):

A(T)  B(T)
oo T ym

where P is pressure, V is specific volume, A(T) and B(T) are temperature functions, n and m are
positive integers.
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Our analysis showed that for the systems we studied, the equation of state will have the
following form:

A% Vv
where .
AT =Y a — i B(T)=X3 (T 3)
i=0 i 100) i=0 100) i
The exponents n and m are determined on the condition that in v coordinates Pv» — the
Vm—n

isotherms are straight. For the substances we studied, the values n=2 and values m=8 were found by
trial and error.

On a computer, using the experimental least squares method of the density of individual
substances, it is possible to determine the values of the coefficients ai and bi in the equation of state
(2). The calculations and comparisons performed show that the equation of state with the given
coefficients approximates the experimental data with deviations close to the estimated measurement
error. Maximum deviations lie in the range of 0.10 - 0.2% (Mustafaev, Ganiev, 1981; Ganiyev,
Abbasov, 2010).

The sufficiently high accuracy of approximation of experimental density data allows the use of
equations of state to calculate not only thermal, but also caloric properties (Ganiyev, Abbasov,
2009; Polyak, 2009).

As was clear from equation (3), the dependences A (T) for the indicated system are parallel,
almost close to each other, which is very important for their generalization. The dependence of B
(T) on temperature T is also close to each other and has a similar form.

This opens up the possibility, with a successful choice of the method of reducing functions to a
dimensionless form, to obtain a single generalized form of the temperature functions of the equation
of state in the form (2).

Studies of various options and methods for generalizing the temperature functions A (T) and B
(T) of the equation of state indicate that favorable results can be obtained if you use dimensionless
coordinates in the following form:

A0 =rFmus=FC @
Ay Ty TH Bn TH TH

where Tn = Tu1 - (1 —x) + Tuz - X; here T H1 and T H2 are the normal boiling temperatures
of the first and second components, respectively, that make up the mixture: x is the relative mass for
the second component.

For scientific systems, we found the values of function coefficients using the least squares
method.

A =326 ©
BT 53 TTHi
™ (T—H) = “iz0d (7)) (6)

included in the generalized equation of state, having the form:

A B , T
P=_(1)-Ay-Ty-p?+__(=) -Bu-Tu-p? (7)
Ay TH Bn TH
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Further analysis of the behavior of A n (T _N) and B n (T _H) showed that the values of these
quantities can be expressed by a relatively simple function of the conditional normal boiling point
TN. These dependencies were approximated by simple equations:

An(Tn) = -2=20 Ki - T} 8)

Bu(Tn) = > IiTj;
i=0

Now, the finally generalized equation of state for the studied systems has the form: (Mustafaev,
Ganiev, 1981).

1
P="[Y2 K-Ti-}2 T, 1oz ITH-Y2 T j
2 i=0 i H izoci(T_k)]_'_ﬁ[Zi:mH i—Odi(E)]

)

Using this equation, it is possible to determine with satisfactory accuracy the density of
substances, even mixtures, at various pressures, temperatures and concentrations.

The program of this study provided for the determination of a set of thermophysical properties
based on minimal experimental information.

Checking our proposed individual equations of state showed that they are quite suitable for
calculating thermal properties.

Thermal expansion

!de _ 1
a=—-Gp, nbr=2CD (10)

From equation (2) we get: L dp A'(T) 4B (T)-p

go=—-(_) = — 11
P p(dT)p 2 A T+8B(T)p° (h

_ 1oy _ 1
Br = p (dP)T 2-A(T)-p?+8B(T)-p ® (12)

Equation (2) also allows you to calculate the value of internal pressure (Pi) and the difference in
heat capacities CP — CV using the following thermodynamic relationships: (Mustafaev, Ganiev,

1981; Ganiyev, Abbasov, 2010).
Y 19 =".T—P (13)
l Br o?.T
Ch—Cv=_F (14)
Br-p
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Abstract
In the work presented, ways of cleaning air contaminated with radioactive substances from
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Giris

Uzvi yanacaq ehtiyatlarmm mohdudlugu soraitindo diinya energetikas1 inkisafinin osas
istiqgamoti olan alava enerji monbalorinin axtarigsinda, niivo energetikasi aparici movqe tutur. Atom
energetikasi hal-hazirda 21-ci asrin energetika vo ekoloji problemlorinin halli iigiin olverisli bir yol
kimi qiymotlondirilir. Oz ndvbosindo, atom energetikasinin inkisafi atom stansiyalarmnin
istismarinda radiasiya tohliikosizliyino qoyulan toloblorin artmasina sobab olur. Atom istilik
tochizati stansiyalar1 (AIS), mosalon, moskunlasan arazilora, sonaye va kond tosarriifat1 obyektloring
yaxin yerdo yerlogsmolidirlor. Bu da, miivafiq olaraq, AES ilo miiqayisoado biitliin sistemlorin
etibarlilig1 vo tohliikasizliyi liciin AIS-o daha sort taloblor qoyur (1).

Biosferin ¢irklonmasinin vo AES-in yaxinliginda yasayan ohalinin siialanmasinin asas potensial
monbayi stansiyanin istismar1 zamani amalo galon qaz vo aerozol tullantilaridir. Demali, radioaktiv
maddslorin hava miihitine atilmasiin qarsisinin alinmasi radiokimyavi qurgularin islomasi zamani
ekoloji vo radiasiya tohliikosizliyini miioyyonlosdiron osas amillordon biridir (1; Abdullaeva, 2022:
32).
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Qaz tullantilarinin amoalo golmosi niive-yanacaq dovriiniin (N'YD) biitiin moarhalolorinds bas verir.
Niivo energetikasiin miiasir inkisaf soviyyasindo niive yanacaq dovriinii nozora alaraq, asagidaki
texnoloji komponentlori qeyd etmok olar: uran filizinin hasilati vo emali; U308 soklindo uranin
alinmasi; U308-in UF6 qaz halina konversiyasi; izotop ayirma zavodunda uranin zonginlosdirilmasi;
UF6-nin UO2-yo konversiyasi; IAE qatinin, IAE-nin dostlonmis detallarmin istehsali, IAE-nin
y1gilmasi; AES-do enerji istehsali; islonmis niive yanacaginin saxlanmasi vo daginmasi; islonmis niivo
yanacaginin emali; radioaktiv tullantilarin (RAT) utilizasiyast (Rogozina, 2014: 10). Beloliklo, niive
reaktorlarinin, niive yanacaginin tokrar emal1 vo utilizasiyasi zavodlarinin vo radioaktiv maddolorin
istifadasini nozordos tutan digor obyektlorin istismari personalin, ohalinin vo biitovliikdo otraf miihitin
radioaktiv ¢irklonmodon qorunmasi zarurati ils slagadar coxsayli problemlar yaradir. Bu problemlordon
biri do ventilyasiya sistemlorinin istismar1 zamani, hom normal rejimds, hom do goza hallarinda
gostorilon obyektlorin daxilinds radioaktiv elementlorlo ¢irklonmis havanin atmosfers buraxilmazdan
ovval tomizlonmaesidir. Havanin radioaktiv c¢irklonmasinin asas monbolori yodun vo onun
birlosmalorinin radioaktiv izotoplart (xiisuson do ¢otin tutulan metilyodid), homg¢inin radioaktiv
aerozollardir. Atom energetikasi obyektlorinin ekoloji tohliikasizliyini tomin etmak ii¢lin havanin bu
elementlordon tomizlonmeosi zoruridir. Hazirda atom elektrik stansiyalarinda radioaktiv maddolorlo
cirklonmis hava aerozollardan vo yod vo onun birlogsmoalorindon ayri tomizlonir. Aerozollar osason lif
filtrlori ilo, yod iso hopdurulmus aktivlesdirilmis komiir osasinda filtrlor torafindon tutulur. Beloaliklo,
yuksok effektiv tomizlomao sistemi ti¢ blokdan ibaratdir: yiiksok somarali acrozol filtri, komiir adsorberi
vo aktivlogdirilmis komiirdon yaranan hissociklori tutmaq ti¢iin daha bir yiiksok somoarali aerozol filtri
(Lebel, 2016: 82; Rulik, 2015: 72).

Radioaktiv aerozollar adoton havada olan vo tobii (uranin, toriumun vo radiumun pargalanma
mohsullar1) vo ya siini (uranin boliinmoa mohsullari, aktivlosma radionuklidlori vo s.) tobioto malik
olan istonilon asili hissociklor adlanir. Aqreqat voziyyotindon asili olaraq bork dispers fazali
aerozollar (miixtolif radioaktiv maddalorin tozu, tiistii) vo maye dispers fazali aerozollar (buxar,
duman va ya kondensasiya aerozollari) vardir. Aerozollarin orqanizms daxil olmasinin iki yolunu
geyd etmok olar. Birincisi inqalyasiyadir. Hava ilo tonoffiis edilon aerozol hissociklori tonoffiis
orqanlarmin daxili sothino ¢okiir, daha sonra iso gana niifuz edir vo biitiin orqanizmo yayilir.
Radionuklidlor kritik orqanlarda selektiv olaraq toplanir. ikinci yol-qida zoncirloridir. Atom elektrik
stansiyasinin yiiksok hiindiirliikdoki ventilyasiya borulari vasitosilo buraxilan radioaktiv aerozollar
havaya daxil olduqdan sonra torpaga, otlara, yarpaqlara ¢okiir, qida zoncirina daxil olur vo insan
orqanizmino diigo bilir. Daxili stialanmanin tohliikosi uzunomiirlii radioaktiv nuklidlors moruz
galma miiddatindon ibaratdir, ¢iinki onlarin bir ¢oxunun yaripargalanma dévrii vo miivafiq olaraq
insan organizmindon xaric olunma miiddati kifayat qodor uzundur (Zhukovsky, 2014: 192).

Qaz halinda olan radioaktiv tullantilarla isloyorkon tohliikesizliyin tomin edilmoesinde maqgsad
atom enerjisindon istifado sahasindo “Qaz halinda olan radioaktiv tullantilarla islonmasi” Federal
norma vo qaydalarina uygun olaraq miioyyon edilmis icazo verilon tullantilardan artiq miqdarda
radioaktiv maddslorin otraf miihito atilmasinin qarsisini almaqdir. Tohliikasizlik toloblori" (HIT-021-
15). Bu mogsads nail olmaq tiglin NYD miisssisalorinds ventilyasiya vo qaz tomizlomo sistemlori
yaradilir. Havalandirma vo qaz tomizlomo sistemlorinin osas moqsadlori asagidakilardir: is
yerlorinin radioaktiv ¢irklonma soviyyosinin tohliikkesiz mogbul hadlords azaldilmasit vo
saxlanilmasi; is yerlorinds tozun minimum konsentrasiyasinin saxlanmast vo sothi ¢irklonmonin
azaldilmasi; verilon havani qizdiraraq vo ya soyudaraq, habelo nomlondirarok vo ya qurudaraq
normal i soraitinin yaradilmasi; obyektlords ¢irklonmonin nozarstsiz yayilmasindan qorumaga
komok edon daha az ¢irklonmis hocmdon daha ¢ox ¢irklonmis hocmo hava axmimin istiqamatini
saxlamagq; tullant1 gaz axinlarinin atmosfers buraxilmadan ovval tomizlonmasi (Vincent, 2007: 118;
Tokonami, 2005: 278).
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Hazirda atom elektrik stansiyasinin texnoloji sxemlori elo tortib edilir vo istismar olunur ki,
radioaktiv maddalorin biosferdon demak olar ki, tam tocrid olunmasini tomin etsin vo onlarin otraf
miihito miimkiin sizmas1 mévcud sanitar normalarin icazo verdiyi soviyyaya gotirsin. Buna baxmayaraq,
reaktorun miixtolif texnoloji sistemlorindo suyun tomizlonmasi, avadanliglarin tomiri vo ya
doyisdirilmasi, AES-lords sinaq va digar islorin aparilmasi naticasinds ¢irklondirici maddslorin atilmasi
bas verir va tullantilar omals galir.

AES-in istismar1 zamani yanacaqda bolinmo mohsullar1 istehsal olunur. AES-in biitiin is
rejimlorindo, o climlodon konstruktiv qozalarda daxil olmagqla istehsal olunan radioaktiv maddoslorin bir
hissasi qaz halinda olan radioaktiv tullantilar soklindo davamli vo ya vaxtasirt atmosfers atilir. Qaz
tullantilarinin osas monbaolari ilkin konturu (SSER reaktorlari olan AES) vo turbin kondensator ejektoru
(BGKR tipli reaktorlar1 olan AES) olan bypass tomizloms sistemidir. Bu tullantilarin xarakteri reaktorun
néviinden va tullantilarla islonma sistemindon asilidir. Onlarin torkibing inert radioaktiv qazlar (IRQ)
(radionuklidlor Kr, Xe), qaz halinda olan *H va *H buxarlari, aktivlogdirici qazlar (*'Ar, '4C, °N, '°N),
halogenlor vo bork halda olan radioaktiv maddolor (bdliinmo vo aktivlogsmo mohsullari) daxildir. AES-da
tullantilarin olave monbayi stansiyanin osas vo komokg¢i obyektlorinin havalandirilmasidir. Boru
vasitasilo axidilmadan 6nce ventilyasiya olunan hava axini aerozol va yod filtrlorinden istifads etmoklo
tomizlonir (Chen, 1998: 173).

Atmosfer havasinin ¢irklonmodon miihafizosi sahasinds an somaorali istiqgamat otraf miihito zororli
maddoalorin buraxilmasini aradan qaldiran va ya koskin sokildo azaldan qapal1 istehsal dovrlori ilo az
tullanti, resurs va enerjiyo qonaot edon texnoloji proseslorden istifadadir.

Bununla bels, atmosfers zararli texnoloji tullantilarin tam hartorafli tomizlonmasini tomin edon az
tullantili texnoloji proseslori hazirlamaq vo hoyata kegirmok homiso miimkiin olmur, buna gora do
hazirda zororli tullantilarin garsisinin alinmasinin osas vasitolorindon biri somorali qaz tomizlomo
sistemlorinin islonmasi vo hazirlanmasidir (Cheng, 2000: 59).

Otraf miihitin ¢irklonmoasinin azaldilmasi iginds iki prinsipial forqli istiqgamot vardir: aktiv vo passiv.
Atom energetikasinda aktiv tisul texnoloji sxemlarin vo avadanliglarin tokmillogdirilmasi naticasinda
otraf miihito radioaktiv mohsullarin buraxilmasmin qarsisinin alinmasi; bu mohsullarin straf miihito
atilmasini aradan qaldiran qapali texnoloji prosesin yaradilmasi; yanacaq elementlorinin inkisafi vo
tokmillosdirilmasi; yiliksok somorali tomizloma sistemlorinin yaradilmasindadir. Passiv iisul radioaktiv
maddolor qarisiginin dispersiya effektindon istifadays osaslanir. Qazmn tomizlonmosinin sonaye tisullari
tic qrupa ayrilir:

1) bark uduculardan va ya katalizatorlardan istifads - "quru isullar" tomizlonmosi,
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2) maye uduculardan (absorbentlordon) istifado etmoklo — maye tomizlonmasi;

3) absorberlordon vo katalizatorlardan istifads etmodon tomizloma.

Birinci qrupa adsorbsiyaya, bark absorbentlorlo kimyavi qarsiliqli tasire vo qarisiglarin zororsiz vo
ya asanliqla ¢ixarilan birlosmolors katalitik ¢evrilmasino asaslanan iisullar daxildir. Quru tomizloma
tisullart adaton sorbent, uducular vo ya katalizatorun sabit lay1 ilo hoyata kegirilir, bu da vaxtasir
regenerasiya edilmali vo ya doyisdirilmalidir. Son zamanlarda bu ciir proseslor tomizloyici materiallarin
davamli olaraq yenilonmosine imkan veran "qaynar" vo ya horokotli layda da hoyata kegirilir. Maye
tisullar1 ¢ixarilan komponentin maye sorbent (halledici) torofindon udulmasina oasaslanir. Tomizlomo
tisullarinin {i¢lincli qrupu qarisiglarin kondensasiyasina vo diffuziya proseslorino (termodiffuziya,
masamali arakosma vasitasilo ayirma) asaslanir. Tolob olunan qazin tomizlonmasi deracesindon asilt
olaraq sort, orta vo inco tomizlonmolor ayird edilir. Lakin bu tosnifata cavab veron komiyyaot standartlari
texnologiyanin toloblorindon asili olaraq doyisir. Qazin tolob olunan tomizlonmasi doracasi ¢ox vaxt
prosesin aparilmasi sortlori vo ya iisullari ilo forqlonon bir nego morhalado slds edilir.

Zorarli maddslarin atmosfers tullantilarinin asas manbayi ilkin kontur vo kondensator tomizloma
istilik dastyicisinin tomizloma sistemi hesab olunur. Tullantilar homg¢inin soyuducu sizintilarinin
deqazasiyasi, reaktorda su miibadilosi zamani, su niimunalorinin gotiiriilmosi vo zorarsizlogdirmo
omoliyyatlar1 zamani qazlarin buraxilmasi naticesindo yaranir. Tullantilar miirokkob bir emal
sistemindon kegir: su buxarindan vo hidrogendon, aerozollardan vo yoddan tomizlonmo. AES-do
buraxilan qazlarin aktivliyini azaltmaq tii¢iin onlar boruya buraxilmazdan ovval miioyyon miiddot
saxlanilir, bu miiddat arzinds qisamiiddatli radionuklidlor pargalanir. AES-ds tullantilarin alave manbayi
stansiyanin asas vo komoke¢i obyektlorinin havalandirilmasidir. Boru vasitasilo axidilmadan avval
ventilyasiya olunan hava axini aerozol vo yod filtrlori ilo tomizlonir. AES-in qaz halinda olan radioaktiv
tullantilarinin torkibinds olan radioaktiv maddalorin mohsuldarligint minimuma endirmak {i¢ilin qaz
halinda olan tullantilarin lokallagdirilmasi, toplanmasi vo emali {i¢iin qaz halinda olan radioaktiv
tullantilarin emali {i¢lin tomizloyici avadanliqlardan istifado olunur: aparatlar, cihazlar, filtrlor,
adsorberlor, gqabarciqlar vo s. Bu avadanliq gaz halinda olan radioaktiv tullantilarin ¢ixa bilocoyi hava
miihiting binalarin xiisusi ventilyasiyasi li¢lin dart1 sistemlorinds, habelo avadanliglarm istismart zamani
gaz halinda olan radioaktiv tullantilarin idars olunan atilmasinin hoyata kegirildiyi texnoloji xatlordo
qurasdirilir. AES-do nozordos tutulmus cihazlarda qaz halinda olan radioaktiv tullantilarin tomizlonmasi
noticosindo bork radioaktiv tullantilar - filtr elementlori, sorbentlor, ventilyasiya sistemlorinin
elementlori va s. amals golir. Qaz halinda olan tullantilar1 atmosfers buraxilmasmdan avval ilk ndvbada,
bu miiddot orzinds onun aktivliyi qisamiiddatli nuklidlorin par¢alanmasi sobabindon azalir; torkibindo
radioaktiv qarisiglar olan suyun ¢ox hissosinin ayrildig: istilik doyisdiricilorinds soyudulur; aerozol
filtrlorinds tomizlonir; seolit filtrlorindo qurudulur vo aktivlesdirilmis komiirlo doldurulmus adsorber
filtrlorinds radioaktiv ¢irklordon tomizlonir. Bu amosliyyatlar qaz aerozol tullantilarinin radioaktivliyini
yiizlorlo dofs azaldir (tomizloma samaraliliyi 99%-don ¢oxdur). AES-in tullant1 qazlarini tomizlomok
ticlin adsorbsiya tomizloma tisulu, xiisuson do davamli axin rejiminds isloyan bir siitunda kripton vo
ksenon radionuklidlorinin dinamik adsorbsiya iisulundan istifado olunur. O, 100 dofodon ¢ox
tomizlonmoni tomin edirok AES-don ¢ixan qaz tullantilarinin aktivliyini sanitar qaydalarla miioyyon
edilmis standartlardan xeyli asag1 saxlamaga imkan verir. Qisamiiddoatli radionuklidlori olan qaz halinda
olan radioaktiv tullantilar1 tomizlomok moagsadi ilo radionuklidlorin pargalanmasi {i¢iin kifayat qodor
miiddot arzindo komiir adsorberinds saxlanmasina asaslanan xromatoqrafik sistemlordon istifads olunur.
Tullant1 gazlarini radioaktiv yoddan tomizlomok {igiin aktivlosdirilmis komiir iizorindo adsorbsiyadan,
homginin izotop miibadilosindon vo hopdurulmus komiirlo kimyoavi reaksiyalardan istifads olunur.
Sintetik liflordon va ya sliso lifdon hazirlanmis yliksok somoarali inca lifli filtrlor aerozol hissaciklorini
tutmagq ligiin istifado olunur. Qaz tomizloms sistemlarinin on miithiim komponentlori aerozol filtrlori vo
adsorberlordir (Jim, 2007: 239; Cooper, 1990: 217).

Atom sonayesi miiossisalori adaton yiiksok samarali aerozol filtrindon vo yod adsorber filtrindon
ibarat iki morhalsli tomizlomo sistemlorindon istifado edirlor. Yodun tomizlonmasi morhalasi kimi
adsorber filtrlor, bir qayda olaraq, sorbentin sorbent qranullari ilo doldurulmus bélmalors béliinmiis qutu
tipli kameraya yerlosdirildiyi cihazlardir. Oksor hallarda, molekulyar yodun va/va ya yodun iizvi
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formalarmin kimyavi sorbsiyasmi tomin edon miixtolif kimyavi birlosmolorlo hopdurulmus sorbent kimi
toxminon 1-2 mm 6l¢iilii aktivlesdirilmis kdmiir qranullar istifads olunur.

Kripton, ksenon vo ya radon kimi qisamiiddatli radionuklidlori olan qaz halinda olan radioaktiv
tullantilar1 tomizlomok iigiin radionuklidlorin parcalanmasi tigiin kifayot qodor vaxt arzindo karbon
adsorberindos saxlanmasina asaslanan xromatoqrafik sistemlordon istifads olunur. Nomlonmis kdmiirdo
kripton vo ksenonun adsorbsiya omsali quru komiirlo miiqayisods xeyli asagidir, ona goro do gqaz
tomizlomo sistemino qurutma qurgusu daxil edilir. Kdmiir adsorberlorinin davranisi dinamik xarakter
dastyir vo radioaktiv olmayan hava komponentlorinin (su, lizvi vo geyri-iizvi buxarlar vo qazlar)
davamli ¢okmaosi sobobindon tomizlomo somorsliliyi zamanla azalir. Aktivlegsdirilmis komiiriin
yaslanmas1 vo zoharlonmasi do filtrin deqradasiyasina sobab ola bilor. Buna gors do filtrlorin vaxtasir
sinaqdan kecirilmasi ¢ox vacibdir.

Tullanti qazlarmi radioaktiv yoddan tomizlomok {i¢lin aktivlosdirilmis kOmiir iizorindo
adsorbsiyadan, homginin izotop miibadilasindon vo hopdurulmus kdmiirlorde kimyavi reaksiyalardan
istifads olunur. KI, Pbl> va ya Cul; kimi metal yodidlor, homginin AgNOs3 va ya trietilen diamin kimi
yod vo metil yodid ils kimyavi reaksiyaya giron birlogsmalar istifado olunur.

Radioaktiv aerozollarin filtrasiyasini daha otrafli nazorden kegirorkon qeyd etmok lazimdir ki,
sonaye gazlarinin torkibindo olan asili hissaciklor 6z torkibing, aqreqat voziyyastina vo dispersliyino gora
son doraco miixtalifdir. Qazlarin asil1 hissociklorden (aerozollardan) tomizlonmasi mexaniki vo elektrik
vasitolori ilo hoyata kegirilir. Qazlarin mexaniki tomizlonmasi hoyata kegirilir: morkozdongqagma
qiivvasing moruz qalma, masamali materiallardan filtrasiya, su va ya basqa bir maye ilo yuyulma; Bazon
boyiik hissaciklori azad etmok iiglin onlarin cazibs qiivvasindon istifade olunur. Qazin mexaniki
tomizlonmasi adaton quru qazin tomizlonmasi (siklon aparati), filtrasiya vo yas qazin tomizlonmasi ilo
hoyata kegirilir. Elektrik qazinin tomizlonmasi yiiksokdispersli toz vo ya duman hissaciklorini tutmaq
tiglin istifado olunur vo miisyyan sortlords yliksok tomizlonmo omsalini tomin edir. Aerozolun ¢okmasi
gazin ionlagmasina sobab olan yiiksok gorginlikli elektrik sahasi (50.000 volta godar) torafindon hoyata
kegcirilir; Aerozol hissaciklori olave yiik alir vo oks yiiklii elektroda yerlosdirilir. Homginin, tozlu qaz
axmlarni filtrasiyasi ti¢iin tobii vo ya stini liflordon (pambigq, yun, asbest, siisolif, bazalt lifi, lavsan vo s.)
hazirlanmis miixtslif parcalardan istifade olunur. Bu tip filtrlors parca (al) filtrlori deyilir. Parganin
masamalorinds vo onun sathinda ¢dkan toz hissaciklorinin dlgiilori gox vaxt filtr par¢anin orta mosama
diametrindon dofalarls kigik olur. Bu onunla izah olunur ki, hissaciklorin ¢okmasi asason onlarin otalot
qiivvelerinin, elektrik yiiklorinin vo diger amillorin tasiri altinda toxuma elementlari ilo toqqusmasi
naticasindo bag verir. Bununla belo, filtr gismon tozla tixanmayana godar kigik hissociklora qarsi ¢ox
tosirli deyil. Parga filtrlori ¢ox inco toz fraksiyalarini tutmagq iigiin istifads olunur vo yiiksok tomizlomo
effektivliyino malikdir.

Parga filtrlori ilo yanasi, xiisusi kartondan, masamali kagizdan, pambiqdan, masamoli keramikadan,
metal keramikadan vo s.don hazirlanmis filtrlordon istifads olunur. Onlarin dizayni ¢ox miixtalifdir.
Bozilorinds tozun dévri tomizlonmasi tigiin qurgular yoxdur vo hidravlik miigavimotin miioyyon bir
doyarino ¢atdiqda, filtr materiali doyisdirilir. Bazi filtrlordon toz vaxtasiri geri yuyulma vo ya yuyulma
yolu ilo, ¢ox vaxt su ilo tomizlonir. Toz toplama effektini artirmaq {igiin boyiik materiallardan (keramika
vo metal halgalar, biizmoli polad siizgoc vo s.) hazirlanmis olavalori olan filtrlor mineral yagla
nomlondirilir. Senaye filtrlori, homginin filtratin horokat istigamotine vo cazibs qiivvasinin tosirine gora
dovri va davamli cihazlara boliiniir. Bu istigamatlor tist-iists diige, oks vo ya qarsiliqli perpendikulyar ola
bilor.

Havani vo gazlar1 radioaktiv aerozollardan tomizlomoayin on sada, etibarli vo gonaoatcil yolu lif
filtrloridir. Onlar genis yayillmisdir. Seliiloz, lavsan, polipropilen, poliakrilonitril, siiso vo kvars
liflorindon, bazaltdan vo s.-dan filtrlor islonib hazirlanmis va istifads edilmisdir. Petryanov filtrlori (PF)
polimer materiallar arasinda xiisusi yer tutur. Nisbaton asag1 hidrodinamik miigavimoto malik on ¢ox
niifuz edon hissociklor do daxil olmagla, on kigiklori yiiksok tutma somaraliliyi ilo forglonirlor. Radiasiya
miiqavimoting, elektrik yliklorinin mdévcudluguna, tursulara, golovilors, {izvi hollediciloro davamli,
yiiksok temperatura vo mexaniki yiiklors davaml olan miixtslif nov PF materiallari istehsal olunur. Holo
do istifads olunan PF filtrlorine alternativ siiso liflora asaslanan aerozol filtrloridir. Ultra nazik siiso
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liflordon hazirlanmus siiso kagizdan istifado edon filtrlor daha yiiksok effektivliyo malikdir. Onlar istiliyo
vo odadavamlidirlar vo filtlonmis miihitin nisbaton yiiksok riitubatinda vo torkibinda golovi vo tursu
buxarlarinin mévcudlugunda 6z somaraliliyini saxlayirlar.

NERA vo ya “miitloq filtrlor” adlanan sintetik liflordon vo ya siiso liflordon hazirlanmig yiiksok
somoarali inca lifli filtrlor aerozol hissaciklorini tutmagq ti¢ilin istifado olunur. Coxlu sayda toloblori
6dayon miitloq filtrlorin ¢oxlu modifikasiyasi mévcuddur. Bir qayda olaraq, filtrin mrii hissaciklorin
saxlanma somarsliliyinin azalmasi ilo deyil, tutulan aerozollarin migdar artdiqca filtr miigavimatinin
artmast ilo miisyyan edilir. Miitlaq filtrlor mohdud toz tutumuna malik oldugundan, tozu tutmagq tigiin
onlarin gabagina tez-tez ilkin sort tomizlomo filtrlori qurasdirilir.

Tipik diizbucaqli aerozol filtri sokil 2-do gostorilmisdir. Boyiik hava axinlarmin tomizlonmaesini
tomin etmok iigiin belo filtrlor adoton paralel olaraq bir ne¢o niisxodon ibarot bloklara birlosdirilir.

Aerozol filtrasiyast yalniz nisbaton boylik hissociklorin mexaniki saxlanmasina deyil, hom do
adgeziya qilivvalorinin komayi ilo submikron hissaciklorin tutulmasina oasaslanir. Aerozol hissociklorinin
liflor torafindon tutulmasi {iglin on azi1 altt miixtalif mexanizm molumdur: siizgac, ilisma, diffuziya,
otalot, elektrik vo qravitasiya. Filtrasiya somaraliliyi hissacik dl¢iisiiniin paylanmasi, hava axini siiroti vo
digor parametrlorin miirokkob funksiyasidir.

PF materiallariin tstiinliiklori, elektroformalagma texnologiyasinin baslangic polimer-holledici
sistemlorindo xammalin torkibino somoarali idaroedilmasi va hoartorofli olmasi sobabindan, onlarin
mikrostruktur, mexaniki, fiziki-kimyovi vo natico etibarilo funksional, struktur vo istismar xassalori,
eloco do qgaz aerozollarinin yiiksok somorali tomizlonmosi (QAYT) mogsadilo onlarin
optimallagdirilmasi imkanlarinda 6zilinii gostorir. Lif amalo gotiron polimerlorin miixtalifliyine vo
onlarn fiziki-kimyavi xilisusiyyatlorina gors, PF materiallar1 digar lifli analoglarina nisboton miixtslif,
¢OX vaxt ¢ox sort is soraitine - yiiksok vo ya agagi temperaturlara, kimyovi cohatdon aqressiv miihitlora,
ionlagdirici stialanmaya, hidrodinamik yiiklors va xiisusilo bu amillorin birgs tosirine adaptasiya olunur

(4).
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Sakil 2. Aerozollar iiciin HEPA filtri

PF materiallarinin c¢atigmazliqlari, ilk novbado, elektrostatik yiikiin bosaldilmasi sobobindon
qisa bir xidmot miiddoti vo noticodo filtrasiya somorsliliyinin azalmasidir. Bu sobobdon, PF
materiallara osaslanan filtrlorin xidmoat miiddati 2000 saatdan cox deyil. Catismazliglara homginin
biitiin yiiksok somorsli filtr materiallar1 iigiin imumi olan mikro strukturunun geyri-izotroplugu
daxildir. Liflorin otrafdaki qaz axminin tobiotino qarsiliqlt tosiri, noticods lifli materialin
hidrodinamik miigavimatinin vo onun aerozol hissaciklorini tutmasinin somarsliliyinin azalmasina
sobob olur. PF materiallarinin fordi catigmazligi lif diametrinin asagr haddinin 0,3 mkm ilo
mohdudlasdirilmasidir.
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Natica

AES-in radioaktiv tullantilarinin, o climlodon qaz tullantilarinin islodilmoasi problemi niivo
sonayesinin inkisafina miihiim tesir gostorir. Hal-hazirda AES-in qaz borularinin tomizlonmasi {i¢iin
filtrasiya, ¢Okiintli kimi miixtolif iisullardan istifado olunur, lakin AES-don ¢ixan radioaktiv
texnoloji qazlarin zorarsizlosdirilmoasi tiigiin tohliikesiz vo qonastcil qurgularin yaradilmasi
miirokkaob bir isdir. Bu, tokca belo qurgularin tokmillogdirilmasi ilo deyil, hom do radioaktiv qazlarin
minimum texnoloji {fliriilmosine malik olan AES-lorin esas vo kodmok¢i avadanliglarinin
tokmillogdirilmasi vo yaradilmasi yolu ils hall edilmalidir. Qeyd etmok lazimdir ki, bu ciir tadbirler,
stibhasiz ki, miiasir marhalads idarsetma, texnoloji vo digar hallor sistemlarinin davaml totbiqi yolu
ilo tosorriifat foaliyyatin ekologiyalasdirilmasi, tobii otraf miihitin keyfiyyotinin yaxsilasdirilmasi vo
ya he¢ olmasa doyismoz qalmasi zamani tobii ehtiyatlardan istifado prosesindon maksimum natico
oldo etmoyo imkan verir.
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BABOK VO KONGORLI RAYONLARINDA YAYILMIS SPHECIFORMES QRUPUNA
DAXIL OLAN ZARQANADLILARIN FAUNASI VO EKOLOGIYASI

Xiilaso

Maoqalado qazici arilarin  torpaqda yuvalamasi, miixtolif hogorat ndvlerinin sayinin
biotonzimlonmoasinds rolu, yetkin fordlorin ¢igok nektar1 vo tozcuqlar ilo, siirfolorinin iso digor
hogoratlarla vo onlarin iflic olmus siirfalori ilo qidalanmasi geyd edilir. Todgigat miiddstindo Babok
vo Kongorli rayonlariin bir bir sira orazilorindo 1 fasiloyo, 2 yarimfasiloys, 10 cinso monsub 17
nov sfesiformesin yayildigi gostorilir. Homg¢inin ndvlorin tapildigi yuksoklik zonalar1 vo landsaftlar,
onlarin diinyada yayilmasi haqqinda molumatlar verilir.

Acgar sozlor: Babak, landsaftlar, Spheciformes, Philanthinae, Bembicinae

Mahir Maharramov
Nakhchivan State University
doctor of philosophy in biology
mahirmeherremov@ndu.edu.az

Fauna and ecology of spheciformes group distributed in Babek and Kengerli regions

Abstract

The article mentions the nesting of digger wasps in the soil, their role in the bioregulation of the
number of different insect species, the feeding of adult individuals on flower nectar and pollen, and
the feeding of their larvae on other insects and their paralyzed larvae. During the research period, 17
species of sphesiformes belonging to 1 family, 2 subfamilies, and 10 genera are distributed in
several areas of Babek and Kengerli regions. Also, the altitude zones and landscapes where the
species are found, and information about their distribution in the world are given.

Keywords: Babek, landscapes, Spheciformes, Philanthinae, Bembicinae

Giris

Qazic1 arilar (Spheciformes) sancict hosoratlarin fosilatistiino daxil olan zarqanadlilardir.
Arikimilarle ¢ox yaxindan oalagalidirlor, lakin bu slaqe ilk baxigdan goriinmiir, ancaq 1872 -ci ilds
Darvinin tokamiil nazoriyyasinin totbiqi ilo kosf edilmisdir. Qazici arilar1 vo arilart digor sancict
hogoratlardan forqlondiron xiisusiyyatlor dos gofasinin qurulusundadir (Antropov, 2017: 3-15).

Bu qrup Apoidea tosilaiistiine daxil edildikdon sonra Spheciformes adinmi aldi. Sfesiformeslor,
yirtict  olaraq zororli olanlar da daxil olmagla miixtalif hogorat ndvlorinin  sayinin
biotonzimlonmoasindo miihiim rol oynayirlar. Sirfolorino qulluq edirlor, yuvalar qururlar
(imumiyyatlo torpaqda), siirfolor iigiin Oldiiriilmiis vo ya iflic olmus hosorat vo horiimgoklordon
qida kimi istifade edirlor. Qazic1 arilar tok yasayir vo giiclii inkisaf etmis vo qazmaga uygunlasmis
giiclii conoaloro malikdirlor. Onlar ¢ox miixtalif qrupa malikdirlor, 6l¢iilori iki millimetrdon bir nego
santimetra qodordir. Bir ¢ox ndv miixtolif doracads saridir, bazilorinde qirmizi qarin asasi var
(Bohart, Menke, 1976: 10-14; Mokrousov, Prosalikin, 2021: 137-143).
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Diinyada toxminon 10000 novii tosvir edilmisdir ki, onlardan 300-o yaxini1 Moarkozi Avropada
yayilmisdir. Qazici arilara adi qum aris1 vo ar1 canavari daxildir. Yetkin hogoratlar ¢igok nektar1 vo
tozcuglari ilo gidalandig1 halda, qazici arilarin siirfolori disilor torafindon ndviindon asili olaraq
hogorat, hogorat stirfolori vo ya horiimgoklorlo tomin edilirlor. Disilor ovlarin1 sancmagla iflic edirlor.
Daha sonra onlar1 qazdiglar1 bosluglara aparir vo ya iizorino ya da daxilino yumurta qoyurlar
(Mosharromoyv, Oliyev, Mommadov, 2018: 453-457; Mohorromov, Mokrousov, Prosalikin, 2020: 43-
47).

Miiasir tosnifatda Spheciformeslor 4 (Ampulicidae, Crabronidae, Heterogynaidae, Sphecidae)
fasiloya daxil olan arilari birlosdirirlor.

Azorbaycanda bu qrupa daxil olan arilar haqqinda ilk mslumatlara IX osrin ikinci yarisinda
alman hokimi, entomoloq F.Moravitiz vo general O.Radaskovskinin osorlorindo rast golinir
(Moravitz, 1890: 570-645; Radoszkovski, 1887: 88-101). Demak olar ki, bu qrupa daxil olan ndvlor
haqqinda malumatlar ¢ox az olmusdur.

Naxg¢ivan Muxtar Respublikasinda apiformeslor qrupuna daxil olan zarqanadlilar torafimizdon
digor qruplara nisboton yaxsi Oyronilmisdir (Mshorromov, 2019: 3-264). Lakin regionda
Spheciformes-lor timumiyyatle, ¢ox zoif Oyronilmisdir. Son illor bu qrupa daxil olan ndvlerin
faunistik siyahist verilmisdir (Makrousov, Prosalikin, Aliyev, Moharromov, 2019: 1-24;
Makrousov, Prosalikin, Moharromov, 2020: 213-233).

Material vo metodika. Todqigat miiddotindo Babok vo Kongoarli rayonlarinin bir sira orazilorino
ekspedisiyalara gedilmis, entomoloji tor, aspirator vo sart tololorlo 100-o yaxin niimuno
toplanilmisdir. Ekpedisiyalar zaman1 material toplanilan bazi biotoplarin sokillori verilmisdir (Sokil
1,2,3,4)

Novlorin sistematikast vo diinyada yayilmasi odobiyyat vo internet molumatlarina osason
gostarilir (Antropov, Astafurova, Belokobylskij, Byvaltsev, Danilov, Yu, Dubovikoff, Fadeev,
Fateryga, Kurzenko, Lelej, 2017: 211-256; Cahantik, Raksani, Moktari, Ramrodi, 2017: 1-96;
Yildirim, Ljubomirov, Lelej, 2014: 1-27; Pulawski, 2023).

Material toplanilan arazilorin koordinatlari:

Babok, Sixmahmud, 39°15'N 45°25'E;

Babok, Sirab, 39°18'N 45°31'E;

Babok, Sirab, 39°18'N 45°32'E;

Babok, Qahab, 39°15'N 45°31'E;

Babok, Goyniik, 39°18'N 45°40'E;

Babok, Payiz, 39°26'N 45°22'E.

Kongorli, Qarabaglar, 39°25'N 45°13'E;

Kangorli, Calxanqala, 39°25'N 45°15'E.

Sakil 1. Babak, Sixmahmud: Yarpizin ci¢coklorindon material toplayarkon
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Sakil 3. Kangarli, Calxanqala: Dash-cinqill biotop

Sakil 4. Kangoarli, Calxanqala: Girziumun ¢i¢aklorindon material toplayarkan.
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Eksperimental hissa.

Toadqigat miiddotindo Babok vo Kongorli rayonlarinin bir bir sira orazilorindo 1 fasiloyo, 2
yarimfasiloya, 10 cinso mansub 17 nov sfesiformesin yayildigi miioyyon edilmisdir.

Fasila: Crabronidae Latreille, 1802

Yarimfosila: Philanthinae Latreille, 1802

Cerceris arenaria (Linnaeus, 1758)

Material: Babok, Sirab, 1250 m., 10.06.2019, 2J; Babok, Sirab, 1250 m., 15.06.2023, 12.

Diinyada yayillmasi: Avropa, Rusiya, Simali Afrika, Qafqaz, Tiirkiye, Israil, Iran, Orta Asiya,
Qazaxistan, Monqolustan, Cin, Koreya Yarimadasi, Yaponiya.

Qeyd: Alcaq dagliq dag-kserofit landsaftinda tapilmisdir. Yamaclarda biton efemer bitkilorin
cigoklori lizorindo rast golinir.

Cerceris bupresticida Dufour, 1841

Material: Babok, Sixmahmud, 940 m., 30.07.2018, 1J; Babok, Sirab, 1090 m., 10.06.2019,
53'; Babok, Sirab, 1250 m., 10.06.2019, 3J'; Babok, Sixmahmud, 940 m., 14.06.2019, 1J3; Babok,
Qahab, 1045 m., 12.06.2019, 1J3; Babok, Stxxmahmud, 940 m., 07.08.23, 3.

Diinyada yayilmasi: Avropa, Rusiya, Simali Afrika, Qafqaz, Tiirkiys, lordaniya, Livan, Israil,
Iraq, Iran, ©fganistan, Orta Asiya, Qazaxistan, Monqolustan, Cin.

Qeyd: Diizonlik yarimsohra, algaq dagliq dag-landsaftlarinda tapilmisdir. Uzorlik, yarpiz,
yulgun, yabani yerkokii va stidloyan bitkilorinin ¢i¢oklori iizorinde daha ¢ox rast golinir.

Cerceris flavicornis Brulle, 1833

Material: Babok, Sirab, 1090 m., 10.06.2019, 1J; Babok, Sirab, 1250 m., 10.06.2019, 6J3;
12.06.2019, 24; Babok, Qahab, 1045 m., 12.06.2019, 19; Kongorli, Qarabaglar, 1270 m.,
13.06.2019, 1J; Kongorli, Calxanqala, 1445 m., 13.06.2019, 1J; Babok, Sirab, 1090 m.,
15.06.2023, 1%.

Diinyada yayilmasi: Avropa, Rusiya, Giirciistan, Tiirkiys, Azorbaycan, Israil, Orta Asiya,
Qazaxistan, Monqolustan, Cin.

Qeyd: Diizonlik yarimsohra, algaq dagliq vo orta dagliq dag-kserofit landsaftlarinda tapilmisdir.
Siidloyanlorin, paxlalilarin vo efemer bitkilorin ¢igoklori iizorinds tez-tez rast golinir.

Cerceris fodiens Eversmann, 1849

Material: Babok, Sirab, 1090 m., 10.06.2019, 13; Babok, Sirab, 1250 m., 10.06.2019, 10J3.
12.06.2019, 19, 47; 18.06.2019, 1J; 21.06.2019, 1J; Babok, Qahab, 1045 m., 12.06.2019, 59,
3d; Babok, Sirab, 1090 m., 09.06.2023, 1J;

Diinyada yayilmasi: Avropa, Rusiya, Azorbaycan, Tiirkmonistan, Tacikistan, Ozbokistan,
Qazaxistan.

Qeyd: Diizonlik yarimsohra, alcaq dagliq dag-kserofit landsaftlarinda tapilmisdir. Stidloyanlorin
vo yabani yerkokiiniin ¢igoklori tizorindon tutulmusdur.

Cerceris specularis A. Costa, 1867

Material: Babok, Sirab, 1090 m., 10.06.2019, 49, 33; Babok, Sirab, 1250 m., 10.06.2019, 72,
643; 12.06.2019, 109, 23 18.06.2019, 59, 23 Babok, Payiz, 1225 m., 11.06.2019, 43'; Babok,
Qahab, 1045 m., 12.06.2019, 29Q; Babok, Goyniik, 1680 m., 12.06.2019, 83'; Kongoarli, Qarabaglar,
1270 m., 13.06.2019, 19, 1J; Kongorli, Calxanqala, 1445 m., 13.06.2019, 1J&; Kongorli,
Calxanqala, 1445 m., 17.06.2023, 13.

Diinyada yayilmasi: Avropa, Rusiya, Simali Afrika, Giirciistan, Tirkiys, Azerbaycan,
fordaniya, Israil, Soudiyyo Orabistani, Yomon, Iraq, Iran, Ofganistan, Tiirkmonistan, Tacikistan,
Ozbokistan, Qazaxistan.

Qeyd: Diizonlik yarimsohra, algaq dagliq dag-kserofit, orta dagliq dag-kserofit vo dag-kserofit
¢omon-kolluq landsaftlarinda tapilmigdir. Stidloyanlorin ¢i¢oklorina iistiinliik verir.

Yarimfosila: Bembicinae Latreille, 1802

Ammatomus coarctatus (Spinola, 1808)
Material: Babok, Sixmahmud, 940 m., 30.07.2018, 29, 33'; Babok, Sirab, 1090 m., 10.06.2019,
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1J3; Babok, Qahab, 1045 m., 12.06.2019, 1J3.

Diinyada yayilmasi: Avropa, Rusiya, Simali Afrika, Azorbaycan, Tiirkiys, Suriya, Israil,
Yomon, Iran, ©fqanistan, Tiirkmonistan, Tacikistan, Ozbokistan, Qazaxistan.

Qeyd: Diizonlik yarimsoahra, algaq dagliq dag-kserofit landsaftlarinda tapilmisdir.

Ammatomus rogenhoferi (Handlirsch, 1888)

Material: Babok, Sirab, 1090 m., 10.06.2019, 19, 1J; Babok, Sirab, 1250 m., 21.06.2019, 29Q;
Babok, Sixmahmud, 940 m., 11.06.2019, 1J; 14.06.2019, 29, 4J; Babok, Qahab, 1045 m.,
12.06.2019, 19; Babok, Goyniik, 1680 m., 12.06.2019, 1J; Babok, Sixmahmud, 940 m.,
07.08.2023, 13.

Diinyada yayilmasi: Avropa, Rusiya, Giirciistan, Azarbaycan, Tiirkiyo, lordaniya, Israil, Iran,
Tiirkmenistan, Tacikistan, Ozbokistan, Qazaxistan, Cin.

Qeyd: Diizonlik yarimsohra, alcaq daglhq dag-kserofit, orta dagliq dag-kserofit, dag-kserofit
¢omon-kolluq landsaftlarinda tapilmigdir.

Bembecinus cyprius de Beaumont, 1954

Material: Babok, Sirab, 1250 m., 18.06.2019, 4J; Babok, Qahab, 1045 m., 12.06.2019, 23;
Babok, Sixmahmud, 940 m., 07.08.2023, 19.

Diinyada yayilmasi: Tirkiyo, Azorbaycan.

Qeyd: Diizonlik yarimsohra, alcaq dagliq dag-kserofit landsaftlarinda tapilmisdir.

Bembix bicolor Radoszkowski, 1877

Material: Babok, Sirab, 1250 m., 10.06.2019, 19; 12.06.2019, 2J; 18.06.2019, 19;
21.06.2019, 19; Babok, Sixmahmud, 940 m., 07.08.2023, 1J.

Diinyada yayillmasi: Avropa, Rusiya, Azorbaycan, Tiirkiys, Israil, Oman, Iraq, iran,
Ofqganistan, Orta Asiya, Qazaxistan, Mongolustan, Cin.

Qeyd: Diizonlik yarimsohra, al¢aq vo orta dagliq dag-kserofit landsaftlarinda tapilmisdir.

Gorytes albidulus (Lepeletier de Saint Fargeau, 1832)

Material: Babok, Yuxari Buzqov, 1720 m., 11.06.2019, 13.

Diinyada yayillmasi: Avropa, Rusiya, Simali Afrika, Azorbaycan, Tiirkiys, Iran, Ozbokistan,
Qirgizistan, Qazaxistan, Monqolustan.

Qeyd: Orta dagliq dag-kserofit comon-kolluq landsaftinda tapilmisdir.

Harpactus transcaucasicus Nemkov, 1994

Material: Babok, Sirab, 1250 m., 12.06.2019, 19; Baboak, Goyniik, 1680 m., 12.06.2019, 13 %,
154.

Diinyada yayilmasi: Azorbaycan, Tiirkiys.

Qeyd: Orta dagliq dag-kserofit, dag-kserofit comon-kolluq landsaftlarinda tapilmisdir.

Harpactus transiens A. Costa, 1887

Material: Babok, Payiz, 1225 m., 11.06.2019, 1J&; Babok, Yuxari Buzqov, 1720 m.,
11.06.2019, 1J.

Diinyada yayilmasi: Avropa, Rusiya, Azarbaycan, Tiirkiyo, Qazaxistan.

Qeyd: Orta dagliq dag-kserofit, dag-kserofit comon-kolluq landsaftlarinda tapilmisdir.

Hoplisoides punctuosus (Eversmann, 1849)

Material: Babok, Goyniik, 1680 m., 12.06.2019, 29, 11J'; Babak, Sirab, 1250 m., 12.06.2019,
34.

Diinyada yayilmasi: Avropa, Rusiya, Simali Afrika, Azarbaycan, Tiirkiyo, Suriya, Israil, Orta
Asiya.

Qeyd: Alcaq dagliq dag-kserofit, orta dagliq dag-kserofit ¢omon-kolluq landsaftlarinda
tapimigdir.

Sphecius antennatus (Klug, 1845)

Material: Babok, Sirab, 1250 m., 10.06.2019, 19, 43 12.06.2019, 1; Babok, Sirab, 1250 m.,
06.06.2023, 19.

Diinyada yayilmasi: Avropa, Rusiya, Azorbaycan, Tiirkiyo, Suriya, Israil, Iran, Tiirkmonistan,
Tacikistan, Ozbokistan, Qazaxistan, Monqolustan, Cin.
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Qeyd: Algaq daghq dag-kserofit landsaftinda tapilmisdir.

Stizoides melanopterus (Dahlbom, 1845)

Material: Babok, Qahab, 1045 m., 12.06.2019, 1J; Babak, Sirab, 1250 m., 06.06.2023, 1 2.

Diinyada yayilmasi: Avropa, Rusiya, Azorbaycan, Tiirkiyo, Livan, Israil, Iraq, Qazaxistan.

Qeyd: Algaq daglq dag-kserofit landsaftinda tapilmisdir.

Stizus annulatus (Klug, 1845)

Material: Babak, Sirab, 1250 m., 12.06.2019, 13; 21.06.2019, 1.

Diinyada yayillmasi: Avropa, Rusiya, Simali Afrika, Azorbaycan, Tiirkiys, Suriya, Israil, Iran,
Tiirkmonistan, Tacikistan, Ozbokistan, Qazaxistan, Monqolustan.

Qeyd: Alcaq dagliq dag-kserofit landsaftinda tapilmisdir.

Stizus ruficornis (J. Forster, 1771)

Material: Sirab, 1250 m., 10.06.2019, 1; Babok, Sixmahmud, 940 m., 07.08.2023, 243.

Diinyada yayilmasi: Avropa, Rusiya, Simali Afrika, Azarbaycan, Tiirkiyo, lordaniya, Soudiyya
Orobistani, Birlosmis Orob Omirliklori, Yomon, Oman, iran, Orta Asiya, Qazaxistan, Monqolustan.

Qeyd: Al¢aq dagliq dag-kserofit landsaftinda tapilmisdir.

Natica
Tadqgiqat miiddatinde Babok vo Kongorli rayonlarinin bir bir sira orazilorinds 1 fasiloys, 2
yarimfosiloya, 10 cinso monsub 17 ndv sfesiformesin yayildigi miioyyon edilmisdir. Homg¢inin
novlorin tapildigi yuksoklik zonalari vo landsaftlar geyd edilmis, onlarin diinyada yayilmasi
hagqinda moalumatlar verilmisdir.
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TIROYO SOPIN USULU VO MULCALAMA TEXNOLOGIYASININ
QARGIDALI BiTKiSiNIN MOHSULDARLIGINA VO MOHSULUN
QURULUS ELEMENTLORINO TOSIRI

Xiilaso

Qargidalinin mohsuldarligma iqlim doyisikliyi fonunda bozi stress faktorlar1 (temperaturun
artiqhig1 vo nomlik ¢atismazligl) neqativ tosir gostorir. Maqalodo qlobal istilosmo fonunda qargidali
bitkisinin ekstremal soraito doziimliiliiyiinli artiran vo mohsuldarliga miisbot tosir gostoron adaptiv
texnologiya ilo becorilmoasindon bohs edilir. Temperatur vo nomlik stressinin qargidalinin
mohsuldarligina tosirinin azaldilmasi {igiin tarla tocriibalori Samux rayonunda boz-qohvayi torpaglar
soraitindo aparilmisdir. Noticolordon molum olub ki, qargidalini sopinini tirslordo daha erkon
miiddatds (adi sopindon 10 giin avval) aparmaq miimkiin olur vo bu da bitkinin temperatura hassas
olan ¢icokloms - mayalanma fazalarinin yayin isti vo quraq iqlimina nisbaton az moruz qalmasina
sobab olur. Tiroya sopinda donlik qargidali nazarat variantina nisboton 15 giin daha tez yetigsmisdir.
On yiiksok don mohsulu (86,1 sent/ha) gargidalinin tiroys sopin variantinda oldo edilmisdir.
Qargidalinin corgo aralarinin samanla mulcalanmasi torpagdan suyun buxarlanmasi azaltmagqla
nomlik ehtiyatin1 qoruyub saxlayir.

Acgar sozlar: gqlobal istilosma, stress faktorlar, tiraya sapin, mul¢alama, gargidali mahsuldarligi
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Effect of raised bed planting and mulching technology on corn yield and yield components

Abstract

Some stress factors (excess temperature and lack of moisture) have a negative effect on the corn
yield in the existence of climate change. This article deals with the corn growing by using adaptive
technology that increases crop’s tolerance to extreme climate conditions and has a positive effect on
crop yield during global warming. In order to reduce the effect of temperature and moisture stress
on the corn yield, field experiments were conducted in the conditions of gray-brown soils in
Samukh district. The results showed that it is possible to sow corn 10 days earlier rather than usual
sowing time and this causes the temperature-sensitive flowering-fertilization stages of the plant to
be less exposed to the excessive mid-summer heat and drought. The grain yield of corn ripened 15
days earlier on the raised beds rather than ordinary planting. The highest grain yield (86,1 quintals
per ha) was obtained in the raised bed planting method. Straw mulching of the corn inter-rows saves
water in the soil by preventing surface evaporation.

Keywords: global warming, stress factors, raised bed, mulching, corn yield
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Giris

Qargidali diinya okingiliyindo oan miithiim vo on mohsuldar donli yem bitkisidir. Qargidali
mohsuldarhigina vo yemlilik doyarinae goro biitliin donli yem bitkilorindon {istiindiir vo onlar1 6tiib
kecir. Qargidal xalq tosorriifatinda orzaq, texniki vo yem kimi istifado edilon bitkidir. Diinya
Olkalari qargidali doninin 20%-ni arzaq, 15-20%-ni texniki magsadlor vo yerdo qalan 2/3 hissoni
yem kimi istifado edir. Danin torkibindo, iglim-torpaq soraitindon vo becorma texnologiyasindan
asili olaraq 65-75% nisasta, 7,5-12% ziilal, 4-8% yag (niivasinds 40%), 1-2% sokor, 1,5-2% kiil
elementlori, mineral duzlar vo vitaminlor var (Behbudova, 1995: 56). Miioyyon edilmisdir ki, orzaq
vo texniki moaqgsadlo bu bitkidon 146 momulatin hazirlanmasinda istifado olunur. Qargidalinin
donindon un, yarma, konserv, nisasta, etil spirti, pivo, dekstrin, gqliikkoza, saxaroza, sirop (sir9), yag,
qlutamin tursusu, mis (Cu) elementi, E vo C vitaminlori alinir. G6vdo, yarpaq va qicasindan kagiz,
linolium, viskoz, siini probka, plastmas, foallagdirilmis kdmiir, yuxu gatirici dorman vo s. hazirlanir
(Mommodov, Ismayilov, 2012: 145).

Qargidal birillik bitkidir. Qirtickimilor (Poaceae) fosilosine aid olub, cinsi - Zea, ndvii — Mays
adlanir. Dani bagqa taxillardan forqli olaraq iri vo miixtalif ronglidir. On xirda qargidali doni bugda
donindon 4-5 dofo iridir. ©gor on iri bugda doninin 1000 ododinin kiitlosi 30-40 qramdirsa,
gargidalinin 1000 odod doninin kiitlosi 150-310 qram arasinda doyisir (Xolilova, 1973: 152).
Qargidali birevli ikicinsli bitkidir, ¢arpaz tozlanir. Erkok ¢igoklori gdovdonin yuxari hissesindo
stiptirgosakilli, disi ¢igaklari iso yarpaq qoltugunda qig¢a soklindo olur. Siiplirgads erkok cigoklor,
qicada iso disi ¢igoklor inkisaf edir (Mommodov, 2012: 146).

Qargidali biitiin diinya 6lkslorinds, tropik zonadan Skandinaviya Glkolorine godar becarilir.
Diinya miqyasinda 139 milyon hektardan ¢ox don mogsadi ii¢iin qargidali becorilir. Onun okinlori
ABS-da 30 milyon, Braziliyada 12 milyon, Hindistanda 6 milyon, Argentinada 3,5 milyon hektar
sahoni ohato edir. Azorbaycanda donlik qargidalinin okin sahasi 33686 hektardir (2020-ci il). Yaxs1
aqrotexnika soraitindo qargidali hektardan 50 sentner vo daha c¢ox don mohsulu verir. Diinya
okingiliyinds mohsuldarliq orta hesabla 27-30 sentner, ABS- da 60 sentner, Kanadada 53 sentner
olmusdur. Azaorbaycanda qargidali bitkisindon yiiksok mohsul alan rayonlardan Balakon, Zaqatala
vo Sokini gdstormok olar. Respublikamizda qargidalinin mohsuldarliginin artirilmas: daim digqot
morkozindadir (Mommadov, 2012: 146).

Miiasir dovrdo atmosferds istixana qazlarinin (asason CO») artmasi problemi sabobindon qlobal
istilosmo kimi iqlim doyisikliyi giiniin aktual problemino c¢evrilmisdir. Noticodo bitkilorin
vegetasiya dovriindo temperatur hoddon artiq olur, quraqliq hokm siiriir. Qargidalinin
mohsuldarlhigina iqlim doyisikliyi fonunda bozi stress faktorlar1 (temperaturun artigligr vo nomlik
catismazhig1) neqativ tosir gdstorir. Iqlim doyisikliklorinin garsisini almaq iigiin karbonun torpaqda
fiksasiyas1 todbirlorindon istifade edilir (Vang, Li, Alva, 2010: 207-215). Bizim todqiqatda iso
temperatur vo noamlik stressinin qargidalinin mohsuldarligina tosirinin azaldilmasi iiglin bazi
texnologiyalarin 0yronilmasi giiniin oan aktual masalslorindon biridir.

ABS-da fermerlor gargidalinin iglim doyisikliklorino uygunlasan (adaptiv) texnologiya ilo
becorirlor vo miixtolif innovativ hoallordon (giines paneli ilo igloyon riitubat sensoru-stansiyasi,
miitoraqqi suvarma metodlari vo s.) miivoffoqiyyatls istifads edirlor (5).

Goncoe-Qazax bolgosinin suvarillan agiq boz-qohvayi torpaqglarinda sopin miiddatlori, bitki
sixlig1, mineral giibralorin tatbiqinin qargidali bitkisinin bdyiimo, inkisaf vo mohsuldarligina tosiri
Oyronilmisdir (Mommadov, 2010: 102). Miioallif belo naticoyo golmisdir ki, hektarda 57 min bitki
sixlig1, sopinin aprelin 15-do aparilmasi, Zomin (10 t/ha peyint2 s/ha superfosfat) + NooPooKeo
normasi ilo giibroloma gargidalidan yiiksok mohsul almaq iiglin optimal hesab edils bilar.

Quraqliq vo temperatur stressi bitkilorin boylimasina vo inkisafina manfi tosir gostorir vo moh -
suldarligin azalmasia gotirib ¢ixarir (Liu, Jin, Zhou, Jia, 2009: 247; Zhou, Li, Jin, Song, 2009:
45). Cindo qargidalinin plastik mulga ilo becorilmasi tocriibalorindo (Kong, Jia, Gu, 2020: 1195)
mulgasiz varianta nisboton bitki inkisaf fazalarin1 daha erkon catmisdir (plastik mulga torpagin
temperaturunu yiiksoldir). Plastik mulgalama variantinda don mohsuldarligi vo 1000 donin kiitlosi
daha yiiksok olmusdur.
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Inkisaf etmis olkolordo miixtolif bitkilorin tiroyo sopin texnologiyasi genis istifado edilir.
Hindistanin simal-qorb hissasindo suvarilan qargidali-bugda novbali okin sisteminds tirayo sopin vo
samanla mulg¢alamanmn qargidalinin mohsuldarligina, sudan istifade effektivliyine vo iqtisadi
somaraliliys tosiri Oyronilmisdir (Ram, Singh, Saini, Kler, 2012: 34). Saman mulgas1 torpagin sopin
dorinliyinde temperaturu mulgasiz varianta nisbaton 3°C azaltmigdir. Bugdanin cilicorms fazasinda
tiroyo sopindo torpagin temperaturu diiz sotho nisboton 1,3°C yiiksok olmusdur. Tiroyo sopilmis
qargidali vo bugda bitkilorindo sudan istifado somoraliliyi diiz sotho sopilon bitkiloro nisboton
miivafiq olaraq 7,8% vo 22.7% yliksok olmusdur. Samanla mulcalama gargidalinin sudan istifado
somaraliliyino tosir gdstormomisdir. Qargidali-bugda novbali okin sistemindo nou-till vo daimi
tirolords okin variantlarinda adi becormo variantina nisboton daha ¢ox xalis golir oldo edilmisdir.

Bizim apardigimiz todqiqatin osas mogsadi Gonco-Qazax bdlgasinin agiq boz gohvoyi (sabalidi)
torpaqlarinda iglim doyisikliyinin yaratdigi stress faktorlarinin qargidalinin mohsuldarhigina neqativ
tosirinin azaldilmasidir. Bu isi yerino yetirmok li¢lin garsida duran vozifolor asagidakilardir: a)
tiroya sopin iisulunun sinagdan kegirilmasi, b) mulgalamanin totbiq edilmasi.

Tadqiqat isindo gargidalinin mohsuldarligina stress faktorlarin (temperaturun yiiksokliyi, nomlik
catismazlig) tosirini 0yronmak {i¢iin tarla tocriibasindon istifads edilmisdir.

Tadqgiqatin yeri vo metodikasi. Tocriibo sahasi doniz soviyyasindon 260 m yiiksoklikds yerlogir
vo orazido agiq sabalidi (boz-qohvoyi) torpaglar yayilmigdir. Todqiqatda rayonlasdirilmis “Kopoz”
gargidali sortundan istifado edilmisdir.

Tadqgiqgat Samux rayonu Qarayeri qosabasinda innovativ fermer tosorriifat1 olan “ATA AGRO”
MMC-das aparilmigdir.

e e S e S R N e 3 = ——— : —SRSSE

Samux rayonunda tacriiba sahssi

40°47'24 70"N
46°16'55 99"E
MSL 258 m

ITecrub,e sahasi

Sakil 1. “ATA AGRO” MMC-d» tacriibs sahasinin peykdon goriiniisii

Tocriiba sahosinin olgiilori 27 m x 112 m (3024 m?), cografi koordinatlar1 40°47'24.70"N
46°16'55.99"E, doniz soviyyosindon hiindiirliyl 259 m toskil etmisdir.

Coxillik hidrometeoroloji molumatlarin tohlili gdstorir ki, todqiq olunan orazi iigiincli qrup
aqroiqlim rayonuna daxil olmaqla onun iglimi quru, subtropik vo miilayim isti kimi saciyyalonir. 1l
orzinds qizmar giinlorin say1 orta hesabla 90-95 arasinda doyisir. Havanin orta illik temperaturu
14,2°C-dir. Atmosfer ¢okiintiilorinin orta illik miqdar1 267,1 mm olmagqla, asason ilin yaz va payiz
aylarinda daxil olur. Havanin on asagi temperaturu yanvar ayinda (3,0°C), on yiiksok temperatur
iyul vo avqust aylarina tosadiif etmoklo orta hesabla 26,3°C toskil edir.

Regionun aqroiqlim gostoricilorino géro havanin 10°C-don yiiksok temperaturu 5. IV — 4. XI
intervalda olmagla bu giinlorin say1 199-212 arasinda doyisir (AR Aqroiglim Atlasi, 1993: 88;
Sixlinski, 1979: 15).
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Temperatur vo quraqliq kimi stress faktorlarinin gargidalinin mohsuldarligina monfi tasirlorinin
azaldilmasi tigiin tiraya sopin (70 sm corgoarasi) texnologiyasi vo mulgalamadan (saman mulgasi)
istifado edilmisdir.

Tacriibads yarimgiiriimiis peyindon, torkibindo 12% N vo 52% P05 olan ammofosdan, 33% N
olan ammonium nitratdan vo 50% K->O olan K>SOs-don (kalium sulfatdan) istifado edilmisdir.

Giibroalor verilmomisdon ovval torpaga hektara 10 ton hesabi ilo yarimgiiriimiis peyin vo 80
kg/ha hesabi ilo ammofos verilorok fon (NsoPsoKeo) yaradilmis vo yemlomo giibrolori bu fonda
totbiq edilmisdir.

Tacriibonin sxemi 3 variant 4 tokrardan ibarot olmaqla asagidaki kimi olmusdur:

1) Fon (fermer tasarriifatlarinda istifada edilon adi agrotexnika)

2) Tiraya sapin (70 sm cargaarast)

3) Mul¢alama (bugda kiilasi)

Tocriibo loklori sahoads tosadiifi lisulla yerlosdirilmisdir. Hektarda bitki sixlig biitiin variantlarda
70000 bitki/ha (70smx20sm) gotiiriilmiisdiir. Tiroys sopin texnologiyasinda torpaq daha tez
qizdigindan sopin daha tez (05 aprel), diger variantlarda iso sopin optimal tarixde (15 aprel)
aparilmisdir. Mulgalama variantinda qargidali sopininden sonra 2 giin arzinds hektara 5 ton hesabi
ilo bugda kiilosi ilo mulgalama totbiq edilmisdir.

Todqiqat zamani oldo edilmis noticolor dispersiya analizi (ANOVA) {lisulu ilo riyazi-statistik
yolla islonmisdir vo hesablamalar {i¢iin Microsoft Excel 2019 proqramindan istifads edilmisdir.

Tadqiqat zamani ilk dafo Gonco-Qazax bdlgasinda qargidali bitkisinin iqlim doyisikliklorinin
yaratdig1 stress faktorlarina (yiiksok temperatur vo nomlik catismazligl) dayaniqliligi adaptiv
becorilmo texnologiyasi (tiroyo sopin vo mulcalama) totbiqi edilmoklo Oyronilmisdir. Adaptiv
texnologiya ilo becormo zamani qargidalinin sopinini (tiroys sopin) daha erkon aparmaq mimkiin
olur vo bu da bitkinin temperatura hassas olan ¢i¢goklomo - mayalanma fazalarinin yayn isti vo
quraq iglimino nisbaton az moruz galmasma sobab olur, bundan basga tiroya sopin vo samanla
mul¢alama zamani torpaqdan suyun buxarlanmasi azalir vo bu da torpaqda nomlik ehtiyatinin
qgorunmasina gorait yaradir.

Tahlil vo miizakirs. Tam yetismo fazasinda nisanlanmis qargidali bitkilori kék bogazmdan
kasilib laboratoriya soraitinde asagidaki gdstaricilori miioyyon edilmisdir: bir bitkinin hiindirliiyt
(sm), bir bitkidon ¢ixan qicanin kiitlosi (qr), bir qicadan ¢ixan donin kiitlasi (qr), don ¢iximi (%),
1000 donin kiitlasi (qr). Alinan naticalor 1 sayli codvoldo gostorilmisdir.

Cadval 1. Qargidali mahsulunun qurulus elementloring
tiraya sapin vo mul¢alama texnologiyalarimn tasiri, 2022-ci il.

Bir bitkinin | Bir bitkidon |Birqicadan | Don .
Sortun . . e g . 1000 donin
adi Variantlar hiindiirliyt ¢ixan qicanin | ¢1xan _dsmn CIXIMI, |4 o N
sm-lo kiitlesi, g-la  |kiitlesi, g-la | %-lo ’
Fon (fermer
tasorriifatlarinda istifada 337,2 355,5 287,7 80,0 360,0
“Kopaz” | edilon adi aqrotexnika)
Tiroyo sopin 3664 384,6 329,1 87,4 398,5
Mulgalama 361,7 3823 3219 85,6 391,2

Cadval 1-don goriiniir ki, gargidalinin adaptiv texnologiya (tiroys sopin vo mulcalama) ilo
becorildiyi variantlarda mohsulun qurulus elementlorindos asasli doracodo miisbot tosir yaranmigdir.
Bels ki, fon (fermer tosorriifatlarinda istifads edilon adi aqrotexnika) variantinda bir bitkinin tam
yetismo fazasinda hiindiirliiyii 337,2 sm, bir bitkidon ¢ixan qicanin kiitlosi 355,5 qr, bir qicadan
¢ixan donin kiitlosi 287,7 qr, don ¢iximi1 80%, 1000 donin kiitlosi iso 360,0 qr olmusdur.

Tirays sopin (70 sm cargoarasi) variantinda iso tam yetismo fazasinda bir bitkinin orta hesabla
hiindiirlilyti 366,4 sm, bir bitkidon ¢ixan qicanin kiitlosi 384,6 qr, bir qicadan ¢ixan donin kiitlosi
329,1 gr, don ¢iximi1 87,4 %, 1000 donin kiitlosi isa 398,5 qr-a barabor olmusdur (Codval 1).
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Mulgalama (saman mulgasi) variantinda iso tam yetismo fazasinda bir bitkinin orta boyu 361,7
sm, bir bitkidon ¢ixan qicanin kiitlosi 382,3 gr, bir qicadan ¢ixan donin kiitlosi 321,9 qr, don ¢iximi
85,6 %, 1000 donin kiitlasi iso 391,2 qr-a borabor olmusdur.

Cadval 1-don goriiniir ki, biitiin dyranilon qurulus elementlari lizro on yiiksok gostoricilor tirayo
sopin texnologiyasinda alds edilmisdir.

Qargidahmin don mohsuluna tiroys sopin vo mul¢alama texnologiyalarinin tosiri. iqlim
doyisikliyi fonunda qargidali bitkisinin adaptiv texnologiya (tiroye sopin vo mulgalama) ilo
becorilmasinin don mahsuluna tosiri Samux rayonu soraitinde bu vaxta qador dyronilmayib. Bunu
nozoro alaraq biz rayonun Qarayeri qosoboasindo qlobal istilosmonin neqativ tosirlorini (yiiksok
temperatur vo quraqliq) azaltmaq {i¢iin adaptiv texnologiyalarin qargidalinin don mohsuluna
tosirinin dyronilmosini todqiq etdik. Qargidalinin tam yetiskonlik fazasinda tokrarlar iizro her
bolmoadon ayrica mohsul yigilib, ¢okilib, alinan mohsul hektara ¢evrilmigdir. ©lds olunan naticolor
Sokil 3-do diagram formasinda verilmisdir.

Mbohsuldarliq gostoricilorino nozor salsaq gororik ki, adaptiv texnologiyalar qargidalinin
mohsuldarhigina miisbot tosir gdstormisdir. Belo ki, fon variantinda hektardan orta hesabla 66,5
sentner, tiroyo sopin variantinda 86,1 sentner, mulgalama variantinda isa 79,3 sentner don mohsulu
oldo edilmisdir (Sokil 3). ©On yiiksok don mohsulu gargidalinin tiroyo sopin variantinda oldo
edilmisdir.
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Sakil 3. Tiraya sopin vo mul¢calama texnologiyalarimin qargidalinin don
mohsuldarhg@ina tasiri, sent/ha, 2022-ci il

Bu iso onunla izah olunur ki, tiroys sopin daha erkon (adi sopindon 10 giin avval) aparildigindan
gqargidalinin ¢icoklomo vo dono dolma fazalar1 yayin qizmar vo quraq dovriino tosadiif etmir.
Fenoloji miisahidolor zamani askar edilmisdir ki, vegetasiya miiddoti fon variantina (113 giin) vo
mulgalama
variantia (115 giin) nisbaton tirays sopin variantinda 98 giin olmusdur vo donlik qargidali nozarato
(fon) nisbaton 15 giin daha tez yetismisdir. Bundan basqa tirods nomlik ehtiyat: daha yaxs1 qorunub
saxlandigindan bitkinin qida vo suya olan talobati normal 6donmisdir.

Natica

1) Samux rayonu soraitinde qargidalinin “Kaopaz” sortunun adaptiv texnologiya (tiroya sopin vo
mulcalama) ilo becorilmosi zamani sopini tirolordo daha erkon miiddotdo (05 aprel) aparmaq
miimkiin olur va bu da bitkinin temperatura hassas olan ¢igoklomo - mayalanma fazalarinin yayin
isti vo quraq iqlimina nisbaton az moaruz qalmasina sabab olur.

2) Tirado nomlik ehtiyati daha yaxs1 qorunub saxlandigindan bitkinin qida vo suya olan tolobati
normal 6donmisdir.

3) Qargidalinin tiroyo sopin variantinda tam yetismo fazasinda bir bitkinin orta hesabla
hiindiirliiyli 366,4 sm, bir bitkidon ¢ixan qicanin kiitlosi 384,6 qr, bir qicadan ¢ixan donin kiitlosi
329,1 qr, don ¢iximi 87,4 %, 1000 donin kiitlosi iso 398,5 qr-a borabaor olmusdur.

4) Nozarat (fon) variantinda hektardan orta hesabla 66,5 sentner, tiroys sopin variantinda 86,1
sentner, mulcalama variantinda iso 79,3 sentner don mohsulu oldo edilmigdir. On yiiksok don
mohsulu qargidalinin tiroys sopin variantinda slde edilmisdir.

5) Tiroyo sopin daha erkon (adi sopindon 10 giin ovval) aparildigindan gargidalinin ¢igoklomo
va dono dolma fazalar1 yayin qizmar vo quraq dovriine tosadiif etmir.

6) Vegetasiya miiddoti fon variantina (113 giin) vo mulgalama variantina (115 giin) nisbaton
tiroyo sopin variantinda 98 giin olmusdur vo donlik qargidali nozarats (fon) nisbaton 15 giin daha tez
yetigmisgdir.

7) Samanla mulcalama zamani torpaqgdan suyun buxarlanmasi azalir vo bu da torpaqda nomlik
ehtiyatinin qorunmasina sorait yaradir.
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ALBIZA JULIBRISSIN DURAZZ.NOVUNUN ABSERON ORAZIiSINDO
BIOEKOLOJI XUSUSIYYOTLORININ TOYINI

Xiilasad

Bitkilor miixtalif ekoloji soraitlordo yasamaga uygunlagmisdir. Onlar1 sohradan tropik yagis
mesalorine godor miixtalif miihitlordo gdrmok olar. Bitkilorin bioekoloji xiisusiyyatlorini toyin
etmok vo homin xiisusiyyotloro uygun yetisdirmok onlarin hoyat keyfiyyatini artirir, saglam soraitdo
moveud olmasina imkan verir. Olkomizin iglim soraitinds inkisaf edon bir sira doyorli, relikt bitki
novlori vardir. Todqiqat obyekti olaraq secilmis Albizia julibrissin Durazz. bitkisi do onlardan
biridir. Azorbaycanda osason Talis orazisindo genis yayilmis nov “Lonkoran akasiyasi”, “Ipok
akasiya”, “Giilobrigin” kimi do taninir. Abseronda yerloson Dendrologiya bagi orazisindo bu
giymatli bitkinin bioekoloji xiisusiyyatlori dyronilmisdir.

Acar sozlar: Albizia julibrissin Durazz., relikt bitki, bioekoloji xiisusiyyatlor, dekorativ bitki,
darman bitkisi

Fatma Shahbazova
"Garden of Dendrology" Public Legal Entity
fatmasahbazova5@gmail.com

Determination of bioecological characteristics of the species Albizia julibrissin Durazz.
in the Absheron area

Abstract

Plants are adapted to live in different environmental conditions. They can be found in a wide range
of environments, from deserts to tropical rainforests. Determining the bioecological characteristics of
plants and growing them according to those characteristics increases their quality of life and allows
them to exist in healthy conditions. There are a number of valuable, relic plant species that develop in
the climatic conditions of our country. Albizia julibrissin Durazz plant was selected as the research
object that is one of them. It is also known as "Lankaran acacia", "Silk acacia", and "Gulabrishin",
which is widespread in Azerbaijan, mainly in Talish territory. The bioecological characteristics of this
valuable plant were studied in the garden of Dendrology located in Absheron.

Keywords: Albizia julibrissin Durazz., relict plant, bioecological features, decorative plant,
medicinal plant

Giris

Albizia julibrissin Durazz. Fabaceae Lindl. fosilosinin Albizia Durazz. cinsino aid agac
noviidiir. Votoni Asiya olan bitkiya diinyanin subtropik vo tropik orazilorindon basqa, miilayim
iglim zonalarinda rast golinir. Azorbaycanda iso osason Talis orazisindo genis yayilmisdir.
“Lonkaran akasiyas1”, “Ipok akasiya”, “Giilobrisin” kimi tanman név 1989-cu ilda Azorbaycanin
“Qirmiz1 kitab”-ma daxil edilmisdir (Mommodov, 2016: 14). 1749-cu ildo bu agaci Istanbulda
goron vo Florensiyaya aparan Fiippledel Albizzi sorofinoe bitki xaricdo Albizia adi ilo taninir (2). Bu
néviin elmi adi fars dilindon torciimodo “gul-i abrisam”, yoni “ipok giilii”diir. Ipok akasiyasi
Mordokan Denrarisinda 1945-ci ildon toxumla introduksiya olunur.

Albizia julibrissin Durazz. ortaboylu, genis ¢otirli, xos otirli, parlaq ¢ohray1 ¢igcoklora malik,
yarpaqlarini tokon agacdir. Estetik cohatdon xos goriiniisii olan bu agacin cavan zoglar yasil rongli,
hamar qabiqlidir. Parlaq zoglar {izorinds ag rongli qovuqcuqlar vardir. Bitkinin iizorinde yarpaq
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saplagmnin izi goriiniir (Qurbanov, Isgondor 2015: 11). Gévdoesinin qabig1 boz rongli, uzununa
cathdir. Ipok akasiyasi isiq va isti sevan bitki olub, 10 il arzinds 9 m hiindiirliiys vo 14 sm diametra
cataraq, yalniz 4-5 yasdan etibaron ¢igokloyib, meyva verir. 18-25 sm uzunlugunda olan yarpaqlari
novbali diiziilmis, ikiqat, ciitlolokvaridir (Mommodov, 2010: 232).

Sakil 1. Albizia julibrissin Durazz

Yarpaglarin hor biri iyirmi-otuz clit yarpaqciqdan ibarstdir, onlarin konarlari tamdir vo imumi
yarpaq sapinda qarsiliqlt diizlilmiisdiir. Birinci hissadoki yarpaqciqlar 8-12 ciit olub, uzunsov
oraqvart sokilli, 5 (8-10) - 15 mm uzunlugda vo 1,5 (3,4)- 4,5 mm enindadir. ikinci hissadoki
yarpaqciqglar iso 15-20 (35) ciit olub, st torofdon tiind, altdan agiq-yasildir, ¢ilpaqdir vo ya alt
torafdon az va ya ¢ox six yumsaq tiiklii, konari kirpikvaridir (Mommoadov, isgendar, Talibov, 2016:
84). Toxunmanin tosirindon, gecalor vo ya yagish giinlordo onlar yavas-yavas baglanir. Cigoklori
xirda, 5 siiali, bascigvari ¢igok qrupu omolo gotirir. Cigok qruplart iri, miirokkab siipiirgolordo
birlosir.

Sokil 2. Albizia julibrissin Durazz. noviiniin ¢i¢olori
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Bitki hogoratlar vasitosilo tozlanir. Tozcuglar allergik reaksiyalara sobob ola bilar. Basciq ¢igok
grupunun konarlarinda erkokcikli, morkozindo iso ikicinsli ¢igoklor yerlosir. Erkokcikli ¢igoklorin
cicok yanlig1 yasilimtil-sar1 rongdodir. Ikicinsli ¢igoklorin tact iso uzun borusokilli, kasaciqadan 8-
10 dofo uzun, xaricden ipokvari tiikklorlo ortiiliidiir. Erkokciklor sayca ¢oxdur, uzun, nazik sapli,
tacdan ¢ox irali ¢ixmus, ¢cohray1 rongdadir (Mommodov, Isgondor, Talibov, 2016: 85). Hosoratlarin
bitkiya calb olunmasinda onlarin boyiik rolu var. Tozluglar1 xirda, dord kamerali, saridir. Onlar
salxima oxsar tozcuq qovugqlarina yapisiqdir. Disiciyi bir adaddir, telvari siitunludur. Bitki iyun-iyul
aylarinda ¢i¢okloyir vo uzun ¢igokloma dovriine malikdir. Yay boyu ¢igoklor bitkinin iizorindo qalir.
Meyvalori payiz aylarinda yetisir. Paxla formali toxumlar: yasti, ¢ilpaq xotvari, 16-20 sm uzunluqda
vo 20-25 mm enindadir (Mommadov, 2010: 232). Adaton bir paxlanin igorisindo 5-10 adod toxum
olur. Toxumlar bir ne¢s il clicorma qabiliyyastini saxlayir. Onlar kiilok va su vasitssilo yayila bilir.
Yetkin agacin dibins diismiis toxumlarindan qisa zamanda yeni ciicartilor omoalo golir. Toxumlar
payizda toplanir vo yaza qodor sorin, quru yerdo saxlanilir.

Abseronda yerlogon “Dendrologiya bag1” orazisindo movcud olan Albizia julibrissin Durazz.
novil lizerindo miisahidalor aparilmis, bioekoloji xiisusiyyatlori toyin edilmigdir. Bundan olava,
“Dendrologiya bagi1”-nin “Meso ekosistemlori” laboratoriyasinin omokdaslar: torafindon toadqiq
edilon Lonkoran akasiyasi bitkisinin bag orazisindo movcud olan 2 illik 2 forqli Slgiiloro malik
niisxolori {izerindo avqust ayinda dlgmo islori do aparilmisdir. Olgmolorin orta gdstoricilori Codval
1-do gostorilmisdir.

Cadval 1.
Lankaran akasiyasi bitkisinin 2 illik 2 miixt3lif 6l¢iiys malik niitmunalarinin él¢iilori.
Kok boynundan Govdo On boyiik On kicik Umumi
saxalonon budaga | diametri yarpaqclq yarpaqclq yarpaq
gadar masafa uzunlugu uzunlugu uzunlugu
Niimuna 1 125 sm 3 sm 9 sm 3 sm 29 sm
Niimuno 2 55 sm 2 sm 9,5 sm 4,5 sm 33 sm

Bitki isigsevon, istisevon, torpaga az tolobkar, kiiloyo davamsiz, tez bdyliyondir. Yaxsi
qurudulmus, humusla zongin torpaq vo ya substratda yaxsi inkisaf edir. Quraqliga davamli bitkidir.
Biitlin soyuga hasass bitkilor kimi Lonkoran akasiyasi da yaslandiqca saxtaya davamlilig1 artir. Onu
ilk bir neco il qisda soyuqdan qorumagq tovsiyya olunur. Masalon: kok sahasi yarpaq tobaqasi ilo
ortiilmolidir, gévdo iso yun vo ya matla biikiilmoalidir (6). Lonkoran akasiyasi bitki xostaliklori vo
zararvericiloring garsi nisboton davamhidir. Ag¢iq, kiilokli yerds yaxsi inkisaf eds bilmir, ¢iinki giiclii
kiiloklorin tasirino qarst hossasdir.

Noatica

Isigsevon, istisevon, torpaga az tolobkar, kiiloyo davamsiz, tez boyiiyon bitkidir. Lonkoran
akasiyasi iigiin torpaq vo ya substrat yaxsi qurudulmali vo humusla zongin olmalidir. Quraqliga
davaml bitkidir. Biitiin soyuga hosass bitkilor kimi Lonkoran akasiyasi da yaslandiqca saxtaya
davamlilig1 artir. Onu ilk bir neg¢a il qisda soyuqdan qorumaq tovsiyya olunur. Masolon: kok sahasi
yarpaq taboaqasi ilo ortiilmalidir, gévds iso yun vo ya matla biikiilmoalidir. Lonkoran akasiyasi bitki
xostoliklori vo zarorvericilorine qarst nisboton davamhidir. Aciq, kiilokli yerds yaxsi inkisaf edo
bilmir, ¢ilinki gilicli kiiloklorin tosirino gqars1 hassasdir. Bitkinin becorildiyi yerlordo onun
gonsulugunda elo okin materiallar1 okmok lazimdir ki, homin bitkilorin ¢atirlori, govdo vo budaqlari
saquli istigamotds inkisaf edon olsun.

Biitiin agaclar kimi bu agacin da inkisaf edib boyiimasi iigiin budanmaya ehtiyaci var. Qisin
sonundan yazin avvalino qador zodslonmis, qiriq vo ¢ox uzun olan budaqglart budamaq lazimdir.
Bundan basqa, xostoliyo yoluxmus budaqlar1 da miitomadi olaraq agacdan konarlagdirmaq lazimdir.
Hor budama isindon sonra alotlor dezinfeksiya edilmalidir.
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“Dendrologiya Bag1” orazisindo Albizia julibrissin Durazz. noviinlin ikiillik vo besillik
niisxolorine do rast golinir. Bu niisxolor agiq sahodo tam giinos is181 diison vo ya qismoan kolgoli
yerlorda okilmisdir. Bagin orazisinds bitki yasillasdirmada tok vo qrup okinlorinds istifads olunur.

Dekorativ, balli bitkidir, xos otirlidir. Bir ¢ox paxlali bitki kimi Lonkoran akasiyasimnin da
miioyyon torpaq bakteriyalar ilo simbiotik olaqoesi var. Bu bakteriyalar koklordo diiyiinlor omaolo
gotirir vo atmosfer azotunu fiksasiya edir (7). Fiksasiya olunan azotun bir hissasi bdyiiyon bitki
torofindon istifado olunur, bir hissosi iso yaxinligda bdyiliyon digor bitkilor torofindon do istifado
edilo bilor. Qabigindan alinmis covhordon xalq tobabotindo genis istifado edilir. Qabiginda 7-8 %
as1 maddosi, saponin, hom¢inin boyaq maddssi vardir (Mommaoadov, 2016: 14). Onun sirasindon
tobabotdo moads-bagirsaq xostaliklorinin miialicosinda, ¢igayinin bismasindon Oskiiroys qarst istifado
olunur. Cicoklor adoton yazin sonunda vo payizin ovvalindo ¢icoklonmo zamani yigilir vo sonra
istifado iiglin qurudulur (8). Yuxusuzluqg, asobilik, tongnofaslik vo zoif yaddasin miialicosindo
istifado zamani1 daxilo gobul olunur. Bitkinin antidepresan, anksiyolitik vo sedativ tasirlorinin
arxasinda duran osas mexanizmlordon biri kimi goériinen serotonin reseptorlarina (xiisuson 5-HT1A
reseptorlarina) tasir etmok qabiliyyatidir (9). Zadoslorin vo sisliklorin miialicesinds istifade zamani
159 xarico totbiq olunur. Bitkidon olds edilon saqqiz ekstrakti ¢ibanlar, yaralar vo bu kimi moagsadlor
ticlin molhom kimi, homginin siiq vo burxulmalarda qoruyucu vasito kimi istifads olunur (10).

Lonkoran akasiyasinin qabigi va ¢igoklori godim Cin tobabotindo dorman kimi istifado olunurdu.
Qabigin ekstrakti agciyor xostoliklori vo agrilar1 zamani, dori xoralarini, yaralart miialico etmok
ticlin sakitlogdirici vo iltihab osleyhino vasito kimi istifado olunurdu (11). Bundan basqa o, qan
dovranmin tonzimlonmosino do kdmok edir. Asiya xalglari yuxusuzlugu miialico etmok iigiin
xostoloro Albizia julibrissin qabig1 ekstrakti verirdilor (12). Bitkinin ¢i¢oklori depressiya vo
yuxusuzlugu miialico etmak tigiin istifado edilmisdir (7). Onun toxumlar1 yag monboyidir vo bundan
olavo heyvandarliqgda gida kimi istifads olunur (13).

Qabigindan alinan sar1 rong ipak vo yun pargalarin boyanmasi {li¢lin yararlidir. Bitki homginin
qumlu torpaglarda eroziyanin qarsisint almaq mogsadi ilo do becarilir (2).

Abseronun torpaqg-iglim soraitino tam davaml, dekorativ név oldugu iiciin park vo baglarin
yasillagdirilmasinda bazak bitkisi kimi istifade edilmasi magsadydnlii hesab edilir.
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Xiilasa
Soya bitkisinin becarilmo texnologiyasinda yaxsi mohsul oldo etmok {i¢iin giibroloro miioyyon
diqqgot tolob olunur. Giibro normasi torpaq analizlorinnin naticalorindon asili olaraq, glibro nisbatinin
diizgiin hesablanmas1 soya saholori ii¢iin totbiq edorkon digget yetirmali oldugumuz vacib
elemetlordondir. Soya becorma texnologiyasinda miivoffoqiyyot olds etmok {igiin giibra totbiqinin
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Studying the impact of soybean plant on variable productivity depending
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Abstract
In order to achieve optimal yields in soybean cultivation in the Shamkir region, careful attention
to fertilizer application is essential. The proper calculation of fertilizer rates based on soil analysis
results is a crucial element when implementing fertilizer ratios for soybean fields. Adjusting
fertilizer application according to soil nutrient levels is vital for achieving success in soybean
cultivation technology.
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Giris

Soya paxlali bitki kimi asas xiisusiyyati odur ki, onun kdklorinds yerlosmis fir bakteriyalariin
komayi ilo havadan sorbast azotu manimsayir vo bununla da torpagi azotla zonginlagdirir (Fedotov,
Kadirov Sedrina, Stolarov, 2015: 133).

Miiasir kond tosorriifatinda soya bitkilorinin atmosfer azotunu fiksasiya etmoys vo bununla da
torpaq mikroflorasinin inkisafi {igiin soraiti yaxsilagdirmaq vo onun foaliyystini giiclondirmoklo
torpagin miinbitliyini artirmaga qadir olduguna inanilir. Bundan olave, soya kok sisteminin
inkisafinda az holl olunan torpaq fosfor birlogsmalorini udmaq va istifade etmok ti¢iin kifayot qodor
qabiliyyatli oldugu siibut edilmisdir (2). Miisahidolor gostormisdir ki, soya becorilmasi torpagin
miixtolif xiisusiyyatlorino tosir gostorir. Bunun sobaobi iki asas amil ola bilor: 1) dorin vo yaxsi
inkisaf edon kok sistemi; 2) yeriistii hissolori topladigdan sonra kok soklindo torpagda boyiik
miqdarda biokiitlonin qalmasi va bir ¢ox becarilon sortlarin yigilmasindan avval tokiilmiis yarpaqglar
soklinds {izvi maddolorin verilmosi. Koklorin yeriistli hissalora nisbatinin comi 1:3 oldugunu forz
etsak belo, mohsul ¢okisinin timumi bitki ¢okisine nisbati 0,33 olan 2 ton taxil yigimi, bir qayda
olaraq, 2 ton kok biokiitlosi oldo edir. yeralti vo diismiis yarpaqlar soklindo daha 1 ton biokiitlo.
Toxminon dord ay vegetasiya dovrii olan mohsula belo boyiik miqdarda iizvi madds slavo etmok,
stibhosiz ki, torpagin xiisusiyyatloring tosir edocok (Qabaqeil 6lkalorin tocriibagilori, 2014: 69).

Bununla bels, inokulasiyanin ohomiyyatini nozors almadan, ¢ox vaxt toxum okmodon ovval
nitragin ilo sirayatlondirilir. Nitragin slava edildikdo, asilamanin kifayat qador somarsliliyini tomin
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edon sortlorin olmamasi sabobindon firlarin meydana golmasi homiso bas vermir (Aqrar terminlor
ligoati, 2019: 174).

Bu sabablordon Azarbaycanin bir ¢ox bdlgalorinds soyada firlarin olmamasi miisahido olunur.
Qida maddslorinin ¢ixarilmasina dair aldo edilmis tohlil malumatlari miioyyon edir ki, bu soraitdo
soya digar bitkilorlo miiqayisads torpaqdan 2-3 dofo ¢ox azot ¢ixarir.

Belo ki, bozi adabiyyatlarin molumatina goro mohsuldarligi 18 s/ha olan soya paxlalarindan
azotun ¢ixarilmast 165 kqg/ha, gqargidali iiglin 71 kq/ha, arpa {i¢lin iso 51 kqg/ha toskil edib. Soyanin
giibralora hassaslig1 masolosine baxilarkon bu xiisusiyyet nozors alinmalidir (Mommadov, 2022: 99-
111).

Tacriibo sahasi Somkir regionunda yerlosir. Orazinin bitki Ortliyli miixtslifdir. Yarimsohra va
quru bozqir (¢ol) bitkilori tstilinliik togkil edir. Orazinin diizonlik hissosi osason taxil fasilosino
monsub bitkilordon toskil olunmusdur. Bolgado genis orazini ohato edon Ceyrangdl qis otlaglarinda
yarimsohra bitki qrupundan, osason efemerlor vo efemeroidlor iistiinliik togkil edir. Umumiyyoatla,
bitki ortiiyiinlin flora torkibi olduqca kasibdir. Sohra tipli bitki Ortiiyli yarimsohra bitki Ortiiytling
nisboton mohdud sokildo yayilmisdir. Dagotoyi diizenliyin yuxart sorhoddinds vo orta daghq
qursaqda bozqir bitki Ortiiyli asason ¢oxillik yabani taxil bitkilorindon togkil olunmugdur. Bélgonin
torpaq ehtiyatlar yiiksok doracodo monimsanildiyindon tobii bitki Ortiiyli mohdud sokildo qorunub
saxlanmisdir. Buna baxmayaraq orazinin bitki ortiiyii ¢ox rongarongdir. Bolgodo genis arazini ohato
edon Ceyrangdl qis otlaglarinda yarimsohra bitki qrupundan, osason efemerlor vo efemeroidlor
iistiinliik toskil edir. Umumiyyatlo, bitki drtilyiiniin flora torkibi olduqca kasibdir. Sohra tipli bitki
Ortilyli yarimsohra bitki Ortliylino nisbaton mohdud sokilde yayilmisdir. Torpagomalogatiron
stixurlar kobud qirintili proliivial vo alliivial-proliivial gilli vo gillicali ¢okiintiilordon togkil olun
musdur, bolgonin diizonlik hissosindo layli godim alliivial qumlu-gilli gotirmoalordon ibaratdir.
Irolido qusa tosvir etdiyimiz torpaq omologotiron amillorin qarsiliqli tesiri noticesinde bolgonin
miiasir torpaq Ortiiyliniin torkibi formalagsmisdir (Mammodov, 2007: 222-252).

Bu bolgado 2020 — 2022 illords tocriibo qoyaraq, mineral giibrolorin soya mohsuldarligina tosiri
ilo masgul olmusuq. Hom mineral giibralora olan tolobat, hom do giibralorin miixtalif forma vo
dozalarinin tosiri Oyronilmisdir. Bolgadoki qeyri-sabit riitubat zonasi li¢lin xarakterik olan bu
tacriibalorin naticalari bitkinin giibrolora son doracs zaif cavab verdiyini gostorir. Tacriibalords oldo
edilon artimlar o qadar shomiyyatsizdir ki, onlarin praktiki shomiyysti maraq cozb etmir. Rayonda
kifayat qoder riitubat zonasinin diizenlik vo dagotoyi hissolorinda giibro masalalori holl edilmisdir
(coadval 1).

Kifayat godor namlik Somkir zonasida mineral giibrolorin moahsul y1gimina tosiri.

Cadval 1.
Giibralor Somkir pivot 1 Somkir pivot 2 Somkir pivot 3

Glirasiz 20 12.1 14.9
Ammonium sulfat 24 - -
Superfosfat 18.9 - -
Ammonium sulfat + kalium 22.9 - -

duzu
Ammonium sulfat 21.8 14.2 16.9
+superfosfat
Superfosfat + kalium duzu 19 16.1 16.9
Ammonium sulfat +
superfosfat + kalium duzu 20.9 13.3 153
16.5 152

Toaqdim olunan molumatlar gdstorir ki, bu zonada soya ammonium sulfat soklinds totbiq olunan
azotun vo ammonium sulfatin superfosfatla birgo totbiqino cavab verir. Tocriiboalorin naticalori
miioyyan edir ki, soya ii¢lin istifado edilon biitiin giibralordon azot giibrosi, Somkir zonasinda azot
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vo fosforun birgs totbiqi on yaxsi tosiro malikdir, mohsuldarligin artmasinda tursu giibrolori daha
ohomiyyotli oldugunu tomin etdi. Bu molumatlar1 tohlil edorkon qeyd etmok lazimdir ki,
tocriiboalords giibralordon istifado texnikasi miikommal deyildi. Giibralorin totbiqi dorinliyi kifayot
deyildi. Onlarin toqdim olunma vaxti da on yaxsisi deyildi.

Bu sortlor doyigsorse, fosfat giibralorinin effektivliyi forqli ola bilor. Bundan olave, toqdim
olunan naticolor bakteriya firlarinin ¢ox zoif formalasmasi vo ya onlarin tam olmamast ilo oldo
edilmisdir. Olavo todqiqatlar gostorir ki, soyanin kdkiinndo firlar moévcuddur. Bunu 2022-ci ilds
Yevlax rayonunda yerloson sahomizdo inokulyasiya olunmus toxumlar istifado edib okin
aparildigda miioyyon olunmusdur. Giibralorlo aparilan tocriibslordo oldo etdiyimiz asagidaki
molumatlardan gormok olar (codval 2).

Cadval 2.
Gibralor Mahsul (t/ha) Yasil kiitlo (t/ha) Umumi (t/ha)
Azot vo kalium 15,0 15,3 30,3
Azot, fosfor vo kalium 17,1 21,2 383
Gilirosiz
Superfosfat 12.3
13.6 - -

Beloliklo, Somkir torpaqlarida giibrolorin soyaya tosiri fir omolo goriton bakteriyalarin
moveudlugundan cox asilidir. Soya koklorindo firlar kifayot qodor formalasmasi ilo fosfat
glibrolorin miisbot tosiri Ozilinii gostorir; olmadiqda vo ya zoif formalasdiqda, {iistiinlik azotlu
giibrolords qalir.

Bu molumatlar eyni zamanda soya becarilmasinin biitiin sahalorinds nitraginin genis totbiqinin
zoruriliyini gostorir; bu, bioloji azotun soforbor edilmesini asanlasdiracaq vo bahali mineral azota
gonasat edocokdir. Somkir regionunda {izvi gilibrolorin soya mohsuldarligma tosiri masaloasi 2020 -
2022-ci illords todqiq edilmisdir.

Yevlax eksperimental sahomizin basqa sahasindo soyada bu giibrolorin totbiqi zamani hor
hektarda mohsuldarliq 1,8-2,5 olmusdur (codval 3).

Aparilan tocriibalords peyin vo qus zigindan istifads edorok yaxsi noticolor oldo edilmisdir.

Cadval 3.
Giibralor Sent/ha %
Gilibrasiz 15,5 100
Peyin 20 t/ha 17,7 112
Peyin 30 t/ha - -
Qus z181 17,0 108

Yerli giibrolordon: peyindon, kiildon, qus tullantilarindan va s.-don maksimum istifadoys digqot
yetirilmolidir ki, bu da movcud molumatlara asason onun becorilmosinin biitiin sahslorindo soya
mohsuldarliginin shomiyyatli doracads artmasina sorait yaradir (Yusifov, 2011: 145-146).

Giibroalorin totbiqi vaxti vo normalart.

Soya liclin giibrolorin asas totbiqi payizda, sumlamadan avval, sonradan sum dorinliyino giibro
verilmoklo aparilmalidir. Bu miiddot orzindo hor hektara 46 kq tosiredici madds (2,6-3 kq
superfosfat) nisbotindo fosfat giibralori, verilmodikdo iso 20 t/ha miqdarinda yarimgiiriik peyin
vermok lazimdir.

Payizda gilibro verilmomis sumlanmis torpaq sahoalorinds gilibrolor yazda, sopingabagi
becormodon vo ya sumlanmig torpaq sumlanmazdan dorhal avval verilmalidir. Bu hallarda 6-8 s/ha,
kiil iso 5-6 s/ha nisbotindo qus qig1 olave edilir. Bu dévrds totbiq edilon mineral giibrolordon on
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yaxsl natico hor bir tosiredici maddonin 46 kq miqdarinda (2,6-3 s/ha superfosfat vo 2-2,3 s/ha)
fosfat vo azot giibralorinin birgs totbiqi ilo tomin edilir. sulfat-ammonium).

Torpagin hazirlanmasi.

Torpagin osas becorilmosindon sopino qodor olan miiddotdo, miioyyon ardicilligla yerino
yetirilon becorma iisullarinin ¢omi torpagin sapinqabagi becarilmasi adlanir. Torpagin sapingabagi
becorilmasindo asagidaki asas vazifalor yerina yetirilir:

1. Okin qatindan nomliyin itirilmasinin qarsisinin  alimmasi, mikrobioloji proseslarin
giiclondirilmosi vo qida rejiminin yaxsilasdirilmasi ii¢lin hamar sothli yumsaq torpaq gati yaratmagq,

2. Alaq bitkilorini mahv etmok vo onlarin sopindon sonra clicormasinin qarsisini almagq,

3. Toxumu istonilon derinliys basdirmagqla keyfiyyatli sopin aparmaq. Homin vozifslorin yerino
yetirilmosi tizlomo, kultivasiya, malalama, saxmala ¢okilmosi, tapanlama va s. todbirlori ilo hoyata
kecirilir (Hiiseynov, Ibrahimov, Hasonova, 2015:190-191).

Pay1z sumlanmasi. Soya becorilmasinin conub rayonlarinda gobul edilon okin dovriyyslorindo
osas saloflor donli taxillardir, osason do payizliglar. Bu, torpagin hazirlanmasi texnikasinin
xarakterini vo ardicilligini avvalcadon miioyyonlosdirir. Birinci torpaq becorms taxil bigini 1lo eyni
vaxtda 5-7 sm dorinlikdo sumlanma aparilmalidir (9). Bu texnikanin vaxtinda hoyata kecirilmosi
sonraki sum vo sopingabagi becormonin on keyfiyyeotli aparilmasmi tomin edir, sahoni alaq
otlarindan vo zorarvericilordon tomizloyir vo golocokdo mohsula qulluq isinin mexaniklogdirilmasini
asanlasdirir. Soya {i¢lin sonraki torpagin hazirlanmasi, alaq otlar1 ciicordikdon sonar, 20-22 sm
dorinlikds payiz sumundan ibaratdir.

Payiz sumunun istiinlilyii hom do ondan ibarotdir ki, aparilmis todqiqatlar gdstordiyi kimi,
yazda sumlanan orazilords torpagin sumlanmamais kiiloglo miiqayisodo daha az nom olmasidir (10).
Bitkicilikdo yeni {isullar vo texnologiyalardan istifado edilmasi, miioyyon zaman orzindo
mohsuldarlig1 artirsa da, bununla mohsulun sonsuz artimma nail olmaq miimkiin deyil. Ilden-ilo
mineral giibrolordon istifado artmaqda davam edir vo onlardan somorali istifado miixtalif 6lkolorin
iqtisadiyyati tigiin sorfolidir (Konfrans materiallari, 2023: 254).

Fermerlor ¢ox vaxt NPK giibrolorindon kifayot qodor miqdarda istifado etmir vo ya soya
istehsali texnologiyasinda iimumiyyaotlo istifado etmirlor ki, bu da c¢ox vaxt bu ndv bitkilorin
mohsuldarhiginin asag1 diismosino sobab olur. Osas mineral giibralorin totbiqi, ilk ndvbada, torpaq
profilinin dorinliyindo fosfor vo kaliumun zoaif horokatliliyino goro payizda planlagdirilmalidir.
Olbatto ki, xiisusi iqlim saraiti olan illords bu giibralerin totbiqini yaza sala bilarik, lakin onlarin tam
olmamas1 mohsuldarligin azalmasina sobob olacaqdir. Giibrolordon somorali vo rasional istifadonin
osasini torpaq analizi, yoni miinbitliyo nozarat togkil etmolidir ki, bu da bizo yalniz torpagin osas
elementloarls tochizati haqqinda tesovviir yarada bilor (12).

Noatica

Beloliklo, moqalodo asas mogsod soyanin mohsuldarhigini artirmaq, fermerloro daha diizgi
giirolordon istifado edorok yeni texnologiyalara diqget etmokdir. Homginin soya mohsulunun
becoarilmosi ilo eyni zamanda istehsalinda asas gdstorici ziilalin yiiksok olmasinda rolu olan azot
gilibrosinin vo ya inokulyasiya prosesinin todbiq etmokda, bu islorin biitlin morhslslorindo onlara
moslohat vermok, kond tosorriifatinin dirgalmasinda fermerlora dostok olmaqdi. ilkin olaraq torpaq
analiz olumalidir, bu da lazimi giibrolori vo onlarin dozasimi doqiq miioyyonlosdirmoys imkan
veracokdir.

Soya, bitkisinin koklorindo yasayan simbiyotik bakteriyalar sayosindo atmosfer azotunu
monimsayir. Bununla birlikdos, xiisuson do azot torpaqda asagi soviyyads olduqda vo ya yiiksok azot
istehlaki olan soloflordon sonra torpaq becorildikds ona azot alave etmok lazim ola bilor.

Fosfor vo kalium kimi elementlordo soyanin inkisafi {iclin do vacibdir. Fosfor kdk sisteminin
inkisafina vo meyvalorin amolo golmasine komok edir, kalium iso vegetative orqanlar1 giiclondirir
vo streso garst miiqavimati artirir.
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NAXCIVAN MUXTAR RESPUBLIKASI SORAITINDO EV QUSLARI
HELMINTOZLARININ TOQIQAT USULLARI

Xiilasd

Qusculuq shalinin yiiksok kalorili ot vo yumurta mohsullarma olan tslobatinin édonilmasinda,
homginin yiingiil sonayenin bazi sahalorinin xammalla tomin edilmasindos xiisusi shomiyyat dastyan
heyvandarliq sahesidir. Ancaq, bu golirli sahonin inkisafina mane olan, mohsuldarligin asag:
diismoasino sobab olan, bozon do qusculuq tosorriifatlarinda kiitlovi tolofatla miisayat olunan
amillordon biri helmintozlardir. Son illordo Nax¢ivan Muxtar Respublikasinda fordi tosorriifatlarda
saxlanilan quslarin sayr koskin artmisdir. Bolgodoki tosorriifatlarda saxlanilan ev quslarinda
parazitlik edon helmintlorin név torkibini miioyyan etmak ii¢lin helmintoloji yarma miiayinalorindon
istifado  edilir. Homginin, tosorriifatlardaki quslarda helmintozlarin  yayilma soviyyasini,
invaziyalarin ekstensivliyini miioyyanlogsdirmak magsodilo helmintoovoskopik todqiqatlar aparilir.

Acar sozlar: helmint, ev qugslari, helmintoloji miiayina, koproloji miiayina, invaziyanin
ekstensivliyi, intensivlik

Heyran Gasimova

Nakhchivan State University
PhD student
heyranqasimoval31@gmail.com

Methods for studying helminthosis of poultry in the conditions of the
Nakhchivan Autonomous Republic

Abstract

Poultry farming is a breeding area of special importance in meeting the population's demand for
high-calorie meat and egg products, as well as in providing raw materials for some areas of light
industry. However, one of the factors that hinders the development of this profitable field, causes a
decrease in productivity, and is sometimes accompanied by massive losses in poultry farms, is
helminthosis. In recent years, the number of poultry in individual farms of the Nakhchivan
Autonomous Republic has sharply increased. Helminthological dissection examinations are used to
determine the species composition of helminths parasitizing poultry kept on farms in the region. In
years favorable for helminths (rainy, warm weather), outbreaks of dangerous helminthiases in a
large number of young animals cause a significant loss of poultry. Also, helmintoovoscopic studies
are conducted in order to determine the prevalence of helminthosis and the extent of infestation in
poultry.

Keywords: helminths, poultry, helminthological examination, coprological examination, degree
of infestation, intensity

Giris
Naxg¢ivan Muxtar Respublikasinin iqtisadiyyatinin  osas saholorindon biri olan kond
tosorriifatinda aqrar islahatlarin aparilmasi noticosindo yeni tosorriifat formalar1 yaradilmisdir ki, bu
da heyvandarligin, o cimlodon qusculugun inkisafina 6z miisbot tosirini gostormisdir. Belo ki, fordi
vo 0zol tosorriifatlarda saxlanilan quslarin  bas say1 ¢oxaldilmig, onlardan alinan mohsullarin
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miqdar1 ovvalki illorlo miigayisodo siirotlo artmaga baslamisdir. Bu da insanlarin orzaq
ehtiyaclariin 6donilmasinds miihiim addimlardan biri hesab olunur.

Quscgulugun inkisaf etdirilmosi ohalini zoruri qida mohsullar1 olan qus oti vo yumurta ilo
tominatinda miistosna rol oynayir. Quslarin tez yetiskonliyi, sorf olunan xorclorin qisa miiddotdo
gotiiriilmosi, iqtisadi cohatdon ¢ox sorfali olmasi, yiliksok mohsul gétiirmak imkaninin olmasi, alda
olunan mahsulun uzun miiddat saxlanilmasinin miimkiinliiyii son dovrlor bu sahanin siiratls inkisaf
etdirilmasino sobob olmusdur.

Ohalinin yiiksok kalorili ot vo yumurta mohsullarina olan tolobatinin 6donilmasinds, hamginin
ylingiil sonayenin bozi saholorinin xammalla tomin edilmasindo qusguluq ovozsiz rol oynayir.
Ancaq, bu golirli sahanin inkisafina mane olan, mahsuldarligin asag1 diismasino sobob olan, bazon
do quscguluq tosorriifatlarinda kiitlovi tolofatla miisayiot olunan amillordon biri helmintozlardir.
Invazion xostoliklora qarst miibarizodo miihiim nailiyyatloro baxmayaraq, bir ¢ox helmintozlar
qusculuq tosorriifatlarina ciddi zoror vurmaqdadir.

Muxtar respublikanin tobii-iqlim soraiti ev quslarmin sayini artirmaga vo onlardan daha ¢ox
mohsul almaga imkan verir. Bununla yanasi invazion xostolik toradicilorinin bioloji
xlisusiyyatlorinin dyronilmasi, onlara garst miibarizo todbirlorinin islonib hazirlanmasi vo totbiq
edilmasi asas masalalordon biridir.

Helmintoleyhi todbirlorin somoraliliyinin yiiksaldilmasi, ev quslarinin helmintozlarinin aradan
qaldirilmasi iigiin daha miitoroqqi miibarizo lisul vo vasitolorinin islonib hazirlanmasi hal-hazirda
xlisusi shomiyyat dasiyan masalolordondir.

Tocriiba gostarir ki, soxsi qusculuq tosorriifatlarinda fordi dehelmintizasiyalar daha ytiksok
antihelmint somoro verir. Lakin, bdylk qusguluq tosorriifatlarinda, broylerlordo intensiv
texnologiyaya cavab veran, baytar is¢isinin amoyini yilingiillogsdirmak, siiratlo yerino yetirmoak, qisa
zamanda ¢oxsayli quslarda helmintoleyhi todbir aparmaq mogsodilo qrup halinda
dehelmintizasiyalarin aparilmasi mithiim ohomiyyat kosb edir (Mommoadov, 2009:106-108;
Mommadov, 2017: 39-42; Waller, 1999: 497-508).

Miixtolif yem vo dorman bitkilorinin aldo edilmasinin ucuz vo slverigli olmasi, eyni zamanda
toksiki tosirinin olmamasi, qusculuq tosorriifatlarinda miixtolif helmintozlara qarsi antihelmint
vasito kimi islodilmosino imkan verir. Ona goéro do bu istigamotdo todqiqat islori apararaq,
antihelmint vasitolorin islonib hazirlanmasi vo tosarriifatlarda ev quslarinin qarisiq helmintozlarinin
miialice vo profilaktikasinda totbiq edilmasi aktullig1 ilo se¢ilon masololordondir.

Eksperimental hissa. Helmintozlarin téradicilori olan miixtolif helmintlor 6z biomorfoloji
quruluslarma vo inkisaf xiisusiyyatlorino goro bir-birlorindon forqlonirlor. Miioyyon edilmisdir ki,
quslarda parazitlik edon helmintlor Cestoda (lentsokilli qurdlar), Trematoda (sorucu qurdlar),
Nematoda (yumru qurdlar) vo Acanthocephala (tikanbagli) sinflorino aid olmaqla miixtolif
bioinkisaf xiisusiyyatlorina malikdirlor.

Helmintlor quslarin miixtalif orqanlarinda vo hiiceyrolorindo parazitlik edirlor. Bir ¢ox
helmintlor lokalizasiya yerlorindon asili olaraq quslarin modo-bagirsaglarinda, qara vo ag
ciyarlorinds, nofas borularinda vo gan damarlarinda yasamagqla parazit hoyati siirtirlor. Helmint
novlorinin bdyilik oksariyyati quslarin miixtalif orqanlarinda: masslon, rayetinalar, askaridlor vo
kapillyarilor nazik bagirsaqda, heterakislor kor bagirsaqda, sinqamuslar iso yuxari tonoffiis
yollarinda yasayaraq parazitlik edirlor.

Helmintlor ¢ox siirotlo torayib artirlar. Belo ki, bir helmint 24 saat miiddstindo on minlarlo
yumurta qoyur. Yasti qurdlarin iso hor bugumunda minlorlo yumurta olur ki, onlar da giin orzindo
son hermafrodit bugumlarini xarici miihito tokiirlor (Agayeva, 2014: 170-172; Dubinina, 1971: 74;
Mamedov, 2010: 445-446).

Helmint yumurtalar1 xarici miihitds inkisaf marhalslorina gora iki hissays ayrilirlar. Bels ki, bir
¢ox helmintlor (Geohelmintlor) xarici miihitdo olverisli sorait oldugda yumurtalarda torpaqda,
araliq sahibsiz inkisaf edib yayilirlar. Digor ndv helmintlorin (Biohelmintlor) yumurtalart vo
stirfolori olverisli sorait olduqda araliq sahiblorinin, miixtolif onurgasizlarin istiraki ilo inkisaf
edorak quslar1 yoluxdurma morhalasing ¢atirlar. Quslar bels invazion siirfo vo yumurtalar: yem vo
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su ilo udduqda, yumurtalar onlarin orqanizminds yetkin helmint olana qodor inkisaf edir vo cinsi
yetiskon morholoys ¢atirlar. Helmintin cinsi yetiskonliys, yoni imaginal morholoys c¢atdigi
orqanizm-osas sahib adlanir. Helmintin siirfo morhloalorinin inkisaf etdiyi orqanizm iso olava sahib
adlanir (Nosirov, Qaziyev, Biinyadova, 2010: 201-207; Akbayev, Zotov, 1996: 15-18).

Helmintozlara qars1 miialico va profilaktiki tadbirlori aparmadan 6nco ev quslarinda parazitlik
edon helmint ndvlorini miisyyan etmak gorokdir.

Bolgodoki tosorriifatlarda saxlanilan ev quslarinda parazitlik edon helmintlorin név torkibini
miioyyon etmok {¢lin helmintoloji yarma miiayinslorindon istifado edilir. Homginin,
tosorriifatlardaki  quslarda helmintozlarin yayilma soviyyosini, invaziyalarin ekstensivliyini
miiayyanlagdirmok magsadilo helmintoovoskopik tadqiqatlar aparilir.

K.I.Skryabinin helmintoloji yarma metodu ilo quslarin daxili orqanlar1 — modo-bagirsaqlari,
yumurtaliq, tonoffiis orqanlar1 miiayino edilorok, homin orqanlarda parazitlik edon helmintlor agkar
edilir. Toplanilmis helmintlorin nov torkibi arasdirilmis vo xiisusi helmint toyinedicilorino asason
doqiqlosdirilir (Mommadov, 2004: 232-236; Mommodov, 2007: 157-160; Zharov, Ivanov,
Strelnikov, 1982: 130)

Yarma miayinolori aparilan zaman vo helmintoloji materialin toplanilmasinda quslarin
saxlanilma soraiti, yemlondirilmasi, suvarilmasi, yetigsdirilmo texnologiyasi, nozoro alinir. Soxsi
tosarriifatlarda toyuq, hind toyugu, ordok qazlarin kiitlovi kosimi osason payizin sonlari, qisin
ovvalino tosadiif etdiyindon, homin vaxtlarda miintozom olaraq tosorriifatlara gedib, avvolcodon
kosimin vaxtlarint miioyyanlosdirilir. Toplanilmis helmint niimunalori 3%-li formalin mohlulunda
konservlosdirilir.

Quslardan toplanilmis kal niimunolori Fiilleborn, Darling vo ardicil yuma {sullar ilo
helmintoovoskopik vo helmintolyarvoskopik miiayinlordon kegirilorok, tosorriifatlarda helmint
invaziyalarinin yayilma soviyyasi, ekstensivliyi miioyyon edilir (Mommoadov, 2009: 106-108;
Musayev, Haciyev,Yolguyev, Vahidova, Mustafayeva, 1991: 160).

Filleborn tisulu ilo aparilmis koproloji miiayinalords quslardan gdtiiriilmiis kal niimunslori 50
ml-lik stokanlara qoyularaq, iizorino todricon flotasiya mohlulu-doymus duz mohlulu slavae edilir,
yaxs1 qarigdirilaraq, tonzifdon digor stokana siiziiliir. 20-30 doqiqe gozlonildikdon sonra metal
ilgaklo mohlulun iist tobaqasindon miixtolif yerlordon 2-3 damla gotiiriilorak cisim siigesinin iizorino
goyulur vo mikroskop altinda miiayino edilir. (Mommodov, Haciyev, Sirinov, Agayev, 1986: 304-
356).

Darlinq tisulu ils aparilan helmintoovoskopik miiayinalords quslardan gotiiriilmiis kal nlimunaosi
50 ml-lik stokanlara qoyularaq lizorino su olava edilir vo qarigdirilaraq sentrafuganin sinaq siisosine
stiziiliir. Bir doqiqo miiddatinds sentrifuqadan kegirildikdon sonra cisim siisosinin dibindoki ¢okiintii
saxlanilmaqla tizorindoki su atilir vo ¢okiintiinlin {izerine doymus duz mohlulu, gliserin qarisigi
olava edilorak, yenidon 1 doqiqe miiddstinde sentrafuqadan kegcirilir. Sonra nazik moftil ilgokls
sinaq stisosindoki mohlulun sothindon 1-2 damla gotiiriilorok, cisim siisosinin iizorino qoyulur vo
mikroskop altinda baxilir (Musayev, Haciyev, Yolguyev, Vahidova, Mustafayeva, 1991: 160;
Nasirov, Qaziyev, Biinyadova, 2010: 201-207).

Ardicil yuma iisulu ilo aparilan koproloji miiayinolordo 100 ml-lik stokanlara quslarin kal
goyulur vo lizoring azaciq su alava edilorok garisdirilir. Qarisigin tizoring 10-15 ml su slave edilorok
calxalanilir vo tozifdon digor stokana siiziilorok stokan dolana godar su alavo edilir. Mahlul 5 daqiqe
¢Okdiiriildiikdon sonra iizorindoki su atilir vo yenidon stokan su ilo doldurulur. Bu proses maye
soffalasana qodor 4 dofs tokrar edilir. Sonra stokandaki maye ehtiyatla tokiiliir, ¢okiintii hissa-hisso
cisim siisosinin lizorina qoyularaq mikroskop altinda miiayins edilir (Musayev, Haciyev,Yolguyev,
Vahidova, Mustafayeva, 1991: 160; Mommadov, 2017: 39-42).

Ogor todqgiqatlar aparilmig tosorriifatlarda hor hansi helmintoleyhi todbir aparilmisdirsa, bu
zaman helmintoovoskopik miayinalorin gedisinds yanasi olaraq, totbiq edilmis preparatlarin
antihelmint tosiri 0yronilir. Quslarin bir qram kal niimunasindo onlarda parazitlik edon helmintlorin
yumurtalarmin say1 xiisusi sayma kameralarindan istifads edilmoklo miioyyelosdirilir. Alinmis
naticalara asason tacriibalorin avvalinds vo sonunda helmint yumurtalarinin sayi statistik cahatdon
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hesablanaraq invaziyanin ekstenseffektliyi (EE,%) miioyyon edilir (Nasirov, Qaziyev, Biinyadova,
2010: 201-207; Dubinina, 1971: 74).

Helmintoloji miiayinalorin naoticolori do statistik cohotdon islonorok, invaziyanin ekstensivlik
faizi (EI, %) vo bagirsaqlarda askar edilon helmint saymna géra invaziyanin intensivliyi (Ii, helmint
say1/qus) miioyyonlosdirilir.

Quslarin  helmintozlarima qarst miibarizodo miixtolif kimyovi, antihelmint tosirli dorman
maddollorindon istifado edilir. Farmokoloji xiisusiyyatlorino goéro bu dorman vasitolori qus
organizminds parazitlik edon helmintlorin miixtslif orqan vo toxumalarinda miixtolif degenerativ,
distrofik doyisikliklor amalo gotirmokls onlart mahv edir.

Aparilan tadqiqatlara géra antihelmint tosirli preparat vo bu xassali dorman bitkilori helmintlora
tasir mexanizming gora bir ne¢a qrupa ayrilir:

a) Helmint hiiceyralorina toksiki tosir gostoron preparatlar (hiiceyra zoharlori)

b) Helmintlorin sinir-ozolo tonzimlonmasi proseslorini pozan maddslor

¢) Helmintlorin sinir-azals sisteminda distrofik dayisikliklor omale gotirmaklo ortiik toxumasini
(kutikula) zadaloyan dorman preparatlari

d) Helmintlorin miibadils proseslorini pozan maddslor

e) Helmint toxumasinin hall olmasina sobab olan proteolitik fermentlor

Qus orqganizmindo parazitlik edon helmintlorin morfologiyasinda, biologiyasinda,
lokalizasiyasinda olan miixtaliflori nozoro almaqla belo mixtoalif tosir xiisusiyyatlorino malik olan
dorman maddslori hazirlanmisdir.

Ancaq bu tip kimyovi dorman maddslorino kifayot godor maddi vesait &donilmosing
baxmayaraq, bazon qus orqanizminda toksiki dayisikliklore sobab olurlar. Xiisusilo do clicelorda
kiitlovi zohorlonmoalora sabob olurlar. Bu baximdan yeni antihelmint maddolor totbiq edildikdo,
onun parazito spesifik tosirine vo sahibin organizminds iso miimkiin qadar zaif doyisikliklor amalo
gotirmosino nail olmaq ¢ox vacibdir. Ona goéro do hazirda quslarin helmintozlaria qars1 kimyavi
preparatlarla yanasi antihelmint tasirli bitkilor ds totbiq olunur.

Oczagiliq praktikasinda gobul edilmis qaydalara asason bu bitkilorin ot unu vo domlomolori
hazirlanir. Bitkilordon hazirlanmis preparatlarin helmintlors tosiri hom in vitro, hom ds in vivo
soraitdo Oyronilir. Tocriibolorin in vitro soraitindo aparilmasi {i¢iin bitkilorin iiylidiilmiis kiitlolori
sliso stokanlara qoyularaq lizoerino 1:10 nisbotindo qaynar su alave edilir vo 30 dogige miiddstindo
su hamaminda saxlanilaraq domloma hazirlanir.

Hazirlanmis domlomolor in vitro soraitdo helmintloro totbiq edilorok, bir ne¢o seriyada
tocriibalor aparilir. Kasilmis quslarin bagisaqlarindan, ozalovi modosindon gotiiriilmiis helmintlor
icarisindo 40°C temperaturda bitki ekstraktlar1 olan Petri fincanlarina kegirilir (hor fincana 10-15
helmint). Sonra homin fincanlar termostada qoyularaq vo 42-43°C temperaturda saxlanilir,
helmintlorin harokatlorinin zoiflomays basladigi zamandan tam mohv olduqlart vaxta qodorki
miiddot qeyd edilir. Hor bir bitki ekstratinin tosiri dyronildiyi zaman, anoloji olaraq homin névden
olan helmintlor i¢orisinda fizioloji mohlul olan fincanlara qoyularaq termostadda nozarat qrupu
kimi saxlanilir.

Dorman bitkilorinin antihelmint tosirini in vivo soraitindo Oyronmok ii¢lin ovvalcodon
tosarriifatlar miioyyonlosdirilir vo homin tosorriifatlarada quslar secilorok isaralonir vo hor birindon
ayriligda kal nlimunslari gétiiriilorok, koproloji miiayinalordendon kegilir. Miiayinolorin noticosindo
helmintlorlo tobii yoluxmus quslar askar edilir. Homin quslar qruplara ayrilaraq, avvalcadon acliq
dietas1 saxlanilmaqla dorman bitkilorinin ot unlar1 2 giin miiddotindo, har bir bas qusa 5q olmaqla
yem normasinin azaldilmis miqdan ilo qarisdirilaraq onlara yedizdirilir. Hor bir qrupda tobii
yoluxmus quslardan anoloji tocriibo qruplart da yaradilaraq nozarot qrupu kimi saxlanilir.
Tacriibonin 5-ci gliniindon baslayaraq quslardan kal niimunslori gotiiriiliir vo koproloji miiayinalor
aparilir. Helmintlorlo tobii yoluxmus quslara daha giiclii antihelmint tosir gostoron dorman bitkilori
miioyyan edilir.
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Natica

Helmintozlara garsi miibarizo todbirlori igorisindo dehelmintizasiyalar xiisusi ohomiyyato
malikdir. Ona goro do qus orqanizmindo parazitlik edon helmintlorin morfologiya, biologiya vo
lokalizasiyasindan asili olaraq miixtalif tosir xiisusiyytolorine malik olan derman maddslari totbiq
olunur. Ancaq, helmintozlara qars1 miialico va profilkatiki todbirlori aparmadan avval ev quslarinda
parazitlik edon helmint ndévlori miioyyon etmolidir ki, totbiq edilocok dorman preparatlarinin vo ya
antihelmint tosirli dorman bitkilorinin tosiri daha somarsli olsun vo sahib orqanizmindo patoloji
doyisikliklora sobob olmasin. Bunlar1 nozors alaraq, todqiqatlar aparilan tesorriifatlardaki quslarin
helmintlorlorlo yoluxma soviyyosini miioyyon etmok iiclin helmintoloji miiayinolordon istifads
edilir. Quslardan gotiiriilmiis kal nlimunalori helmintoovoskopik, daxili orqanlarda aparilmis yarma
milayinolorino 9sason helmintoloji arasdirmalardan istifado edilir. Noticodo invaziyanin
ekstensivliyi vo intensivliyi miisyyonlosdirilir.
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PESTISIDLORIN SU MUHITINO TOSIiRi

Xiilasa
Mbohsuldarligin artirilmasi iigiin pestisidlordon vo mineral giibrolordon genis istifado olunur.
Pestisidlordon istifadonin miiasir dovriimiizdo miisbot cohatlori ilo yanasi monfi cohotlorido var.
Onlardan on genis yayilani pestisidlorin vo onlarin transformasiya mohsullarinin su miihitino
tasiridir. Su miihitinin canlilar1 olan fito- vo zooplanktonlar, molyuskalar, baliglar, amfibiyalar va s.
kimi digor canlilara pestisidlor birbasa vo dolayi, zorarli vo 6liimciil tosir edir. Pestisidlor az miqdar
konsentrasiyada suyun orqanoleptiki xassosini (iy, dad, rong, bulaniqliq) doyisdiro bilor vo eyni
zamanda bu tosir su canlilariin da hoyat soraitino tosir edir. Xlor-iizvi torkibli pestisidlordin su
hovzalorine kaskin tasiri qaginilmazdir. Herbisidlor su heyvanlarina giiclii tosir gostorir. Herbisidlor
su canlilarinin orqanlarinda va toxumalarinda toplanir.
Acgar sozglar: pestisid, herbisid, su, miihit, hovzo

Farid Mirzayev
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Effect of pesticides on the aquatic environment

Abstract

Pesticides and mineral fertilizers are widely used to increase productivity. The use of pesticides
in our modern times has its pros as well as its cons. The most widespread of them is the effect of
pesticides and their transformation products on the aquatic environment. Phyto- and zooplanktons,
molluscs, fish, amphibians, etc., which are aquatic creatures. Pesticides have direct and indirect,
harmful and fatal effects on other living things. Pesticides can change the organoleptic properties of
water (smell, taste, color, turbidity) in small concentrations, and at the same time this effect affects
the living conditions of aquatic organisms. The acute impact of organochlorine pesticides on water
bodies is inevitable. Herbicides have a strong effect on aquatic animals. Herbicides accumulate in
the organs and tissues of aquatic organisms.

Keywords: pesticide, herbicide, water, environment, basin

Giris

1940-c1 illordon ovval pestisidlor agir metallardan — arsen, mis, qurgusun vo civodon aldo
edilirdi. Bu kimyavi maddalor suda qismon hoall olunurdu vo buna gora do onlarin gidalarda olan
qaliglar1 ¢ox oldugundan daha ¢ox narahatliq dogururdu. Ikinci Diinya Miiharibesi zamani toqdim
edilon xlorlu karbohidrogenlor kimi sintetik iizvi pestisidlor yeralti sular1 nadir hallarda
cirklondirmosino baxmayaraq qida zoncirindo zohorli konsentrasiyalarda toplanmasi narahat
dogururdu. Xlorlu karbohidrogenlorin bazi nlimunslori DDT, aldrin, endrin vo xlordandir ki, onlar
suda nisboton hall olunmur, lakin kimyovi cohatdon torpaq hissaciklorine daha ¢ox baghdirlar.
Diazinon vo malathion kimi orqanofosfor birlogsmolori xlorlu karbohidrogen pestisidlorini ovoz
etmok liclin hazirlanmis sintetik {izvi pestisidlordir. Fosfor torkibli {izvi pestisidlor halo do insanlar
ticlin yiiksok toksikidir, lakin onlarin otraf miihitds siirotlo parcalanma qabiliyyati yeralt1 sularda
toplanmasini azaldir. Xlorlu karbohidrogenlori ovoz etmok ii¢iin karbamat pestisidlori do totbiq
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edilir. Karbamat pestisidlorinin aktiv maddosloari torpaq hissaciklorindo adsorbsiya olunmur, buna
goro do bu birlogmolor soth sularina daxil ola bilor (Trautmann, Porter, Wagenet, 1985).

Pestisidlorin otraf miihito diismasindo su osas naqliyyat vasitesidir. A¢iq su hovzalarino, pestisid
istehsal edon miiassisonin axinti sulari vasitasilo, kond tosarriifati otlaglarini vo mesolorin toyyaro vo
ya ol ilo ¢ilomo, yaxud tozlama apararkon, yagis vo qar sulari ilo, hom do agiq su hovzalorinds su
yosunlarini, molyuskalari, insan vo heyvan {i¢lin xastolik toradicilori, alaq otlarint mohv etmokdon
otrii pestisidlo isladikds zshor diise bilor (Babayev, 1992).

Torpaq vo qrunt sulart daxili su hdvzolori, ¢aylar vo diinya okeanlari miioyyon soraitdo
pestisidlorin deposu (yeri) ola bilor. Bunun naticosindo su hdvzoalornin ilk ndvbads davamhi
pestisidlorlo ¢irklonmasi bas veir. Diinyanin bir ¢ox o6lkslorinde agiq su hovzalorinde xlor-iizvi
pestisidlordon DDT, lindan, HXCH, toksafen qaligi miisahido edilmis, ¢cox ciizi hallarda tohliiko
yaradan konsentrasiya yol verilon qatiliq haddini (YVQH) asmas1 askarlanmisdir (Babayev, 1992).

1966-1968-ci illordo ABS-da aparilmig xiisusi todgigatin noticosi gdstormisdir ki, todqigat
aparilmis ¢aylarin 41%-ds pestisidlorin konsentrasiyasi 1 1-de 0,001 mq vo 8% niimunada iss 0,012
mgq/l hiiduda c¢atmigdir (Babayev, 1992). Davamli xlor-lizvi insektisidlorin toplanmasinda su
hovzalarinin lili vacib shomiyyate malikdir. Bu suyun ikinci ¢irklonmasine onu bulandirdiqgda sobab
ola bilor (Babayev, 1992). Bir ne¢o pestisidlor az miqdar konsentrasiyada suyun orqanoleptiki
xassosini (iy, dad, rong, bulaniqliq) doyisdira bilor, fitoplanktonlarin fotosintez prosesino, suda
yasayan ekosistemin hoyat foaliyyatino monfi tosir gostorir vo eyni zamanda qida zonciri vasitasilo
kegorok mohsullarda toplanir (Babayev, 1992).

Pestisidlorin suda holl olmayib toplanmasmin birbasa (keskin, yaxud xroniki toksikilik) vo
dolayr (suda holl olunan karbon gqazinin torkibinin azalmasi, suyun kimyovi xassolorinin
doyiskonliyi, su hagoratlarinin mohvi va s.) tosiri ola bilor (Babayev, 1992).

Sudan basqa bioloji zoncir birliya pestisid ke¢diyi zaman onlarin saxlanma davamlilig1 yiiz vo
min dofodlorle artir. Orqanizma pestisidlor siizgaclo ke¢dikdo (masolon, plankton organizmlorin hor
hans1 novlorinden biri), davamli kimyavi zohorlo toxumalarda yigilib sonra baligin orqanizmine
keco bilor. Sonrak1 birlosmoados qida zoncirindon kegon pestisidlorin toksikiliyi bir ne¢o dofo ¢oxalir.
Belo ki, xlor-lizvi birlosmalordon olan preparatlar yagis suyu ilo axib su hovzasine 0,00003 mgq/l
tokiildiikdo onlar baligda 1,0-7,4 mq/kq, xor¢ongdo iso 0,5-0,7 mq/kq rast golinir. Bunlardan
xiisusilo polixlorkamfenin (toksafen) sudaki qida zoncirindo kumulyasiya xiisusiyyoti bdyiikdiir.
Toksafen, goldo 0,0002-0,0006 mq/l konsentrasiyada askarlanmigdir: bu su bitkilorinds 0,2-0,4
mgq/kq; suda yasayan orqanizmlords 0,5-1,4 mq/kq; forelds 3,5-5,7 mq/kq; lasosda 1,8-3,4 mq/kq
olur. Toksafenin tosirinin zoiflomasi ¢ox long gedir, belo ki, onun zohorliliyi 6 il orzinds su
hovzalorindo xeyli azalmigdir (Babayev, 1992).

Qeyd etmok lazimdir ki, pestisidlorin toksikiliyi har bir ndv baliq vo basqa suda yasayan canlilar
tclin miixtolifdir. Bu forq ¢ox genis amplitutada 6ziinii gostorir. Homin zohorli pestisidlorin on
tohliikalisi xlor-lizvi birlogsmolordon olan pestisidlordir, az tohliikalisi iso fosfor-iizvi birlogsmalorin
vo karbaminli tursularin toromoloridir. Ancaq bozi birlosmo sinfindo baliq iigiin toksikiliyin
doyismosi olduqca oshomiyyatlidir. Bu da bazi preparatlarin baliga tosir mexanizmasi ilo slagodardir
(Babayev, 1992). Herbisidlorin suda harokati xiisusilo diggatelayiqdir. Axart olmayan gollors, hom
ali su bitkilorinin, hom do ibtidai yosunlarin (fitoplankton vo fitobentos) inkisafini dayandirmaq
mogsadila verilon herbisidlordir. Miioyyon edilmisdir ki, tosiredici maddonin suda hall olmasi vo
onun su goliindo diffuziyasi ilo herbisidlor biitiin bagsqa su ekosisteminin komponentlorino tosir
gostorir: mikroorqanizmloras, bakteriya fito- vo zooplanktona fito- vo zoobentosa, neystona, baliga
vo amfibiya. Bu hom do su hovzasinin hidrokimyavi rejimino do (oksigen, karbon tursularina, Ph,
karbonat miivazinotino, miixtolif azot formalarinin dinamikasina, tizvi komponentlora) tosir edir
(Babayev, 1992). Su hdvzosindo mikrofloralariin reaksiyasinda herbisidlorin tasirino on ¢ox
saprofit mikroorqanizmlorin miqdarmin artmasi aydin goriiniir (dormanlamadan 2-3 hofto sonra).
Bir ne¢o herbisidlor (diuron, monuron) siteril tosir gostorir. Ammonifikatorlarin miqdart vo
funksional faaliyyati doyisilir, bu da su hovzasindo ammonyak vo nitratlarin toplanmasina gatirib
cixarir (Babayev. 1992). Herbisidlor on giiclii tosiri su heyvanlarina gostorir. Herbisidlor
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hidrobiontlarin orqanlarinda ve toxumalarinda toplanir. Zooplanktonun komponentlarindon
budaglanmis bigh xorgonglor herbisidloro ¢ox hassasdir. Onlarin 3-5 nosli mohv olur. Su
heyvanlarmin mohv olmasi oksigenin c¢atismazligindan - yoni bitki tolof oldugda oksigen omolo
golmoasinin  dayanmasindan, yaxud fitoplanktonun parcalanmasindan, bitkinin fitosintetik
foaliyyotinin zoiflomasi noticosinds vo oksigenin yaranmasindan ola bilor. Uzun miiddat vo koskin
oksigen azligmin yaranmasi baliq, amfibiya vo onurgasizlarin mahvine sabab olur. Metamorfozun
pozulmas: yiingiil su hogoratlarinda (xironomid) qeyd olunmusdur. Baliq ve onurgasizlarin
embrional va siirfo moarholosi inkisafi, xiisusilo herbisidlorin tasirino hassasdir (Babayev, 1992).

Herbisidlorin tosirindon su hovzesinds azot, karbon vo oksigenin ddvranit pozulur. Lakin
birlikdo su hovzolorinin ekosistemlori, bir dofo herbisisdlorlo dormanlandiqda herbisidin doza,
preparativ formasindan, bitki torkibinin ndviinden, biokiitloden, parcalanmaya ugramasmndan, su
axmninin siirotindon, qrunt suyunun fiziki-kimyavi xiisusiyyotindon vao s. asili olaraq ¢ox tez (bir
hofts, yaxud 1 aydan sonra) barpa olur. Herbisidlorin miixtalif preparativ formalarinin miiqayisali
giymaotlondirilmasi naticosinda (hall olan toz, suspenziya, emulsiya, donovarlosdirilmis preparatlar)
onlarin su ekosistemino tosirinin miixtolif dorocosi gostorilmisdir. Donovorlosdirilmis herbisid
formasi ilo qurudulmus, yaxud buraxilmis gollorin dibi, yaxud lokal denaverin yazda alaqlarin ¢ox
erkon inkisaf morholosindo verilmosi (15-16 °C) otraf miihit ii¢iin tohliikosizdir. Umumiyyatlo,
pestisidlorin ¢oxu sulu miihitds tez pargalanir, ona gora do onlarin kond tasarriifat1 bitkilorindo olan
ziyanvericilora, xostoliklora vo alaq otlarina gars1 miibarizodo istifado etdikdo basqa organizmlor
tiglin moanfi tosir olmur (Babayev, 1992).

Sath suyunun ¢irklonmasi. Pestisidlor bitkilorin yarpaq vo govdesindon yuyularaq vo torpaqdan
axin vasitasilo soth sularma qoador galib ¢ata bilor. Suyun pestisidlorls ¢girklonmasi genis yayilmisdir.
ABS Geoloji Xidmati (USGS) torafindon 90-c1 illorin avvalindon ortalarina qadar 6lkonin osas ¢ay
hovzalarindo aparilmis hortorofli todqiqatlarin noticolori toocciib verici gostaricilori agkarlamaga
imkan verdi. Biitiin axinlardan alinan su va baliq niimunslarinin 90 %-don ¢oxunda bir ne¢o pestisid
noviine rast golinmisdir (Kole, Banerjee, Bhattacharyya. 2001). Kond tesarriifatinda vo soharlorde
istifado olunan pestisidlorin birgs tosiri osas ¢aylardan gotiiriilmiis niimunalords vo sohar axinlarinin
niimunalorinin 99 %-do rast golinmisdir (Bortleson, Davis. 1987—-1995). Puget Sound hovzosindo
17-1 herbisid olmaqla 23 pestisid askar edilmisdir. ABS Geoloji Xidmaotino (USGS) goro, sohor
axinlarinda on ¢ox kond tosorriifatinda istifado olunan pestisidlor agkar edilmisdir (US Department
of the Interior. 1995). 2,4-D, diuron vo prometon herbisidlori, homginin gohar sakinlori vo maktoblor
torafindon istifads edilon insektisidlor — xlorpirifos va diazinon 6lke lizro soth vo qrunt sularinda on
cox agkar edilon 21 pestisiddon biri idi (U.S. Geological Survey. 1998). ABS Geoloji Xidmati
(USGS) homginin miioyyon etdi ki, sohor axinlarinda insektisidlorin konsentrasiyasi asason suda
yasayan canlilara tosirin YVQH-i tlstoloyir (U.S. Geological Survey. 1999). ABS Geoloji
Xidmatino (USGS) goro, “limumiyyatlo sohor axinlarinda on ¢ox kond tosarriifatr axinlarindan olan
pestisidlor agkar edilmisdir” (Bortleson, Davis. 1987-1995). Herbisid 2,4-D on ¢ox rast golinon
pestisid olub, 13 axindan 12-do askar edilmisdir. Puget Sound hovzo axinlarinda da diazinon
insektisidlori vo alaq otlari 6ldiiron diklobenil, diuron, triklopir vo glifosat askar edilmisdir. Hom
diazinon, hom do diuron ABS Milli Elmlor Akademiyasi torofindon suda yasayan canlilarin
miihafizosi liglin tovsiyo edilon konsentrasiyalari asan soviyyoalordo askar edilmisdir (Bortleson,
Davis, 1987-1995).

Yeralti sularin c¢irklonmasi. Pestisidlorin golocoyini vo miqrasiyasinin Oyronilmasi onlarin
biosferdo dovriyyasini bilmak ii¢lin vacibdir. Pestisidlor totbiq edildikdon sonra miixtalif talelorlo
qarsilagir vo otraf miihitdo onlarin taleyinin {imumi monzorasini gdstorirdi. Bitkilor torafindon
sorulmayan pestisid ya torpaqda galacaq, ya da digor kimyovi formalara pargalanacaq. Hoall olan
pestisidlor, xiisusilo yagislar zamani su molekullar1 torofindon dasinaraq torpaq tobagolorindon
asagiya dogru siiziilocok vo naticodo yeralt1 sulara ¢atacaq. ©ks halda, torpagin zorraciklori ilo six
birlosmis hoall olunmayan kimyovi maddslor torpagin {ist qatinda toplanaraq soth sular1 vasitasilo
gollori, dorolori vo caylar pestisidlorlo ¢irklondirilmoasi ehtimali yiiksokdir. Yuylmaya on ¢ox
alverisli olan pestisidlor sathi 0,25-0,85 sm araliginda olan torpaqlardir (Aydinalp, Porca, 2004). Su
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hovzalorinin pestisidlorlo ¢irklonmasine homginin atmosferdoki ugucu pestisidlorindo tosiri var,
onlarin yagis zamani yenidon ¢okmosi vo sonra saoth su obyektlorino vo torpaga daxil olmasi
gacinilmazdir. Ancaq bu yol nisbaton ohamiyyatsizdir. Umumiyyatla, pestisidlor hidroloji sistemo
osason soth eroziyasi vo torpaq qatlari vasitosilo yuyulma yolu ilo daxil olur, bununla da suda
pestisidlarlo ¢irklonma doracasi pestisidin xiisusiyyastlorindon, torpagin xiisusiyystlorindsn, arazinin
sortlorindon, homg¢inin pestisidlorin totbiqi vo idaro edilmosi praktikasindan asilidir (National
Research Council, 1993). Yeralt1 sularin pestisidlorlo ¢irklonmasi biitiin diinyada problemdir. ABS
Geoloji Xidmotinin (USGS) molumatina goro, yeralt1 sularda on az1 143 miixtolif pestisid vo 21
transformasiya mohsulu, o cimlodon har bir 9sas kimyovi sinifdon olan pestisidlor askar edilmisdir.
Son iki onillikde 43-don ¢ox statin yeralti sularinda pestisidloro rast golinmisdir (Waskom, 1994).
Hindistanda aparilan bir aragdirma zamani Bhopal otrafindaki miixtolif ol nasoslarindan vo
quyulardan gotiiriilmiis igmoli su niimunslorinin 58%-1 EPA standartlarindan ytiksok olan iizvi-xlor
pestisidlari ilo ¢irklonmasi agkar olunmusdur (Kole, Bagchi. 1995). Qrunt sular1 zshorli kimyovi
maddalarle ¢irklondikdon sonra ¢irklonmonin dagilmasi vo ya tomizlonmasi uzun illor ¢oko bilor.
Tomizlomo 159 ¢ox xarc tolob edon vo miirokkab ola bilar, hatta bozi hallarda iss geyri-miimkiin ola
bilor (Waskom, 1994, O'Neil, Raucher, 1998; US EPA, 2001).

Pestisidlarin parcalanmasi. Pestisidlorin oksoriyyati tizvi birlogsmoalor oldugundan, onlar adoton
mikrobial, fotokimyovi vo ya kimyovi reaksiyalar noticosindo deqradasiyaya moruz qalirlar.
Mikrobial deqradasiya pestisidin karbon dioksido parc¢alandigi minerallasma prosesi vo mikrobial
reaksiyanin pestisidi digor kimyovi formalara ¢evirdiyi ko-metabolizasiya aiddir. Pestisidlorin
fotokimyovi deqradasiyasina fotoliz deyilir ki, bu prosesds pestisidlor ultrabondvsayi (UV) is18in
istirak1 ilo pargalanir. Pestisidlorin kimyovi pargalanmasi1 redoks reaksiyast vo torpaq
mosamoalorindo moévecud olan hava, su vo digor birlosmalorlo hidrolizi yolu ilo bas verir. Asagi
biodeqradasiya doracosi olan pestisidlor uzun yar1 dmiiro malikdir vo su monbalorini potensial
olaraq c¢irklondirmoyo meyllidirlor. Bundan olava, pestisidlorin deqradasiya proseslori naticosindo
osas pestisiddon daha asagi vo ya daha yliksok toksikliyo malik olan metabolitlor, qeyri-iizvi son
mohsul va transformasiya mohsullari omals galir. Bundan olava, pestisidin harakatliliyi — pestisidin
adsorbsiya qabiliyyati vo hoallolma qabiliyyati ilo idars olunur. Torpaqda giiclii sokildo adsorbsiya
olunan pestisidlorin torpaq profilinden asagiya dogru sizma ehtimali azdir, lakin soth axini vasitosilo
eroziyaya moruz qalmis torpaq hissociklori torofindon asanligla dasina bilir vo naticads soth sularina
(National Research Council, 1993).
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\ CO,, NH;, H,O, > Torpagin gida
geyri-iizvi duzlar maddasi

Sakil 1. Pestisidlorin su miihitinds transformasiyasi

90



TOBIOT VO ELM Beynolxalq elmi jurnal. 2023 / Cild: 5 Say1: 12/ 87-92 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 12 / 87-92 e-ISSN: 2709-4189

Torpaq hissaciklorindo zoif adsorbsiya olunan pestisidlor asagi deqradasiya doracosino malik
olan pestisidlor, 30 mq/L-don ¢ox yiiksok hall olunma gabiliyyati olan pestisidlor iso potensial
yuyulan vo ya holl olunan pestisidlor hesab olunur. Istifade olunan pestisidlor arasinda herbisid kimi
istifado olunan atrazin yiiksok davamliligina gors yeralt1 sulara yiiksok potensialli tohliikali birlogsma
kimi taninir. Siyanazin qisa yar1 dmiiro malikdir, buna gors do asag1 yuyulma potensiali var. Metil
paration, torpaq hissociklorino yiiksok adsorbsiya gabiliyyatino vo asagi davamlilifa goro digor
asag1 yuyulma potensialli pestisiddir. 2,4-D bioloji tosirls siiratlo pargalana bilon suda hall olunan
pestisiddir vo buna goro do torpaqda toplanma ehtimali azdir vo daha az davamliliga malikdir
(Lushchak, Matviishyn, Husak, Storey, Storey, 2018).

Noatica

Kond tosorriifatinda istifade olunan kimyavi miihafizo vasitalorinin istifadesinds selektivliyin
totbiq olunmasi homin maddolorin torpaga, suya vo otraf miihito diigdiikdon sonra toksiki
birlogsmalora ¢evrilmasinin garsisini ala bilor. Eyni zamanda zararvericilora garst kimyoavi miihafizo
vasitolorindon basqa digor miibarizo lisullarinin da (aqrotexniki, mexaniki, bioloji) totbigi su
miihitinin vo atraf miihitin toksiki birlogsmalor ilo deqradasiyasinin qarsini1 almaga komok edo bilor.

Istifado olunan pestisidlorin xlor-iizvi torkibli olmasi onlarm otraf miihitdo daha gec
parcalanmasma vo hotta pargalandiqdan sonra alinan mohsullarin su miihitine vo canlilarina
tosirinin na doracads boylik oldugunu su miihitindo gedon proseslor noticosinds biz miisahido edo
bilirik. Bu ciir tosirlorin qarsisinin alnmasi ti¢lin kimyovi miihafizo vasitalorini segorkon asason xlor-
tizvi torkibli olmamasina, suda vo otraf miihitds tez parcalanmasina va pargalandiqdan sonra alinan
mohsullarin da suya, torpaga vo atraf miihito tosirinin olmadigini bilmak vacibdir.

Su miihitindo gedon kimyovi proseslor noticosinde su miihitinin kimyavi torkibi vo balansi
pozulur. Su miihitinin canlilar {i¢lin alverigli balansini1 saxlamaq ti¢iin kond tosorriifatinda istifado
olunan pestisidlorin (esasondo herbisidlorin) drenaj vo kollektorlara qarigsmasinin qarsini almali vo
su mihiti canlilar {Ggiin tohliiko torodon kimyovi torkibli preparatlardan istifadonin minimuma
endirmoli vo ya tamamilos istifads edilmomalidir.
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MAQNITUDASI M=7.8, M=7.6 OLAN 6 FEVRAL 2023-CU ILDO KAHRAMANMARAS
SOHORINDO BAS VERMIS ZOLZOLOLORIN GUCLONDIRMO
FAKTORUNUN HESABLANMASI

Xiilasa

Moqalodo 6 Fevral 2023-cii ildo 9 saat forq ilo Tiirkiyo orazisindo, Kahramanmaras sohorinda
bas vermis zolzololor tohlil edilmisdir. Geoloji, tektonik, seysmogeoloji molumatlar osasinda 57
telemetrik seysmik stansiyalardan ibarot miisahido sobokosino osason Tiirkiys zolzololori analiz
edilmisdir. Makroseysimik molumatlara asason zalzalalor dlkonin 10 vilayetindo vo Israilds, iraqda,
Livanda, Giircilistanda, Azorbaycanda vo Ermonistanda da hiss olunub. Manbalorin dorinliys goro
paylanmasmin tohlili 3 ilo 30 km dorinlikde yerloson iki monba zonasini gostordi. 6 fevral 2023 -cii
ildo bas veron zoalzolonin moanbayi simal-sorq-conub-qorb istigamoatindo yonalmis Sorqi Anadolu
qirilmanin dinamikasi ilo baghdir. Tiirkiyonin asas tektonik strukturlarindan biri olan Sorqi Anadolu
qurilmast simalda Karliova Uclii Qovsagi ilo baslayir vo conubda Olii doniz qirag: ilo birlosir.
Zslzaloalorin naticosindo 50000 ¢ox nafor 6liib, 548777 yaralananlar, dagintiya moruz qalmis bina
say1 198,000 catmisdir. Orazinin giiclondirms faktorunu miioyyon etmok maqasadi ilo AFAD-1n
rosmi saytindan 55 stansiya molumatlari gétiiriilmiis, DIMAS proqrami vasitosi ilo 3 kanalla emal
olunmusdur. Nakamura tsuldan isdifado edilmigdir. Homin orazi {izro giiclondirmo faktoru
hesablanmigdir. Arcgis10.6 va Surferl0 proqramlar: ilo xaritolor qurumusdur. Miioyyon edilmisdir
ki, saat 04:17:35-do bas veron zolzalods giiclondirma faktoru min 1.8-max 7.8; saat 13:29:49-do bas
veran zalzolodo iso giiclondirms faktoru min 1.5-max 9.0 olmusdur.

Agar sozlar: zalzolo, telemetrik stansiyalar, AFAD, Dimas, Nakamura tisulu, giiclondirma faktoru
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Calculation of the amplification factor of the earthquake with the magnitude
M=7.8, M=7.6 that happened in the city of Kahramanmarash on february 6, 2023

Abstract

In the article, the earthquakes that occurred in the city of Kahramanmarash on the territory of
Turkey on February 6, 2023, with a difference of 9 hours, were analyzed. Based on geological,
tectonic, seismogological data, earthquakes in Turkey were analyzed based on the observation
network consisting of 57 telemetric seismic stations. According to macroseismic data, earthquakes
were felt in 10 regions of the country and in Israel, Iraq, Lebanon, Georgia, Azerbaijan and
Armenia. Analysis of source distribution by depth indicated two source zones located between 3
and 30 km depth. The source of the earthquake that occurred on February 6, 2023 is related to the
dynamics of the Eastern Anatolian fault, oriented in the northeast-southwest direction. One of
Turkey's major tectonic structures, the Eastern Anatolian Fault begins with the Karliova Triple
Junction in the north and joins the Dead Sea Fault in the south. As a result of the earthquakes, more
than 50,000 people died, 548,777 were injured, and the number of destroyed buildings reached
198,000. In order to determine the strengthening factor of the area, the data of 55 stations were
taken from the official website of disaster and emergency (AFAD) and processed with 3 channels
using the DIMAS program. Nakamura's method was used. Amplification factor was calculated for
that area. Maps were drawn with Arcgis10.6 and Surferl0 programs. It was determined that the
amplification factor in the earthquake that occurred at 04:17:35 min 1.8-max 7.8; and in the
earthquake that occurred at 13:29:49, the amplification factor was min 1.5-max 9.0.

Keywords: earthquake, telemetric stations, disaster and emergency (AFAD), Dimas, Nakamura,
amplification factor

Giris

2023-cii il fevralin 6-da sohor tezdon yerli vaxtla saat 04:17:36-da Tiirkiyonin conub-sorqindo
Kahramanmaras sohorindo maqgnitudast M=7,8 giiciinds giiclii, dagidict zalzalo bas verib. 10 doqiqo
sonra saat 04:28:19-da onun ardinca 6,7 maqnitudali zolzalo vo ¢oxsayl aftersoklar bas verib. Vo 9
saat sonra maqnitudast M=7,6 olan daha bir giiclii zolzalo bas verdi. Bu giino godor 10000-don ¢ox
aftersok bas verib, onlardan 8-ii 6,5-don bdyiik. Zslzalslorin naticasindo 50000 ¢ox nofor 6liib,
548777 yaralananlar, dagintiya moruz qalmis bina say1 198,000 ¢atmisdir. Bu zoror miqdart 30
saniyo davam edon vibrasiyalarin miiddoti ilo baghdir. Zslzolonin seysmik aktivliyi 6lkonin 10
vilayatindo vo digor 6lkolords - Israil, iraq, Livan, Giirciistan, Azorbaycan vo Ermonistanda da hiss
olunub. Ocaqlarin dorinliye géro paylanmasinin tohlili 3 ilo 30 km dorinlikdo yerloson iki monbo
zonasini gostordi. Zolzolo RSXM-nin 57 rogamsal seysmik stansiyalarda geydo olunub vo analiz
apartlmisdir (sok. 1).
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Sakil. 1. 06.02.2023 yerli vaxtla saat 04:17, maqgnitudas1 M=7,8 olan Tiirkiyads,
Kahramanmaras soharinds bas vermis zalzalonin seysmoqrami

2023-cii ildo Tiirkiyado bas veran giiclii zolzalolorden sonra Tiirkiyanin osas liman1 - Isgondarun
orazisinda doniz su basib. Suyun soviyyasinin qalxmasi ilo alaqodar bulvar, kiico vo prospektlor su
altinda qalib, banklar vo digor idaralor bosaldilib. Zolzolodon 2 giin sonra da su orazidon

¢akilmoayib.

Qeyd etmok lazimdir ki 2022-ci ilin martinda Ankaradaki Yaxin Sorq Texniki Universitetinin
alimlori Qaziantep bdlgesinin morkazinin 6,5 bal giiciinds zslzslodon ciddi ziyan ¢aka bilocoyino
dair arasdirma dorc etdilor. Bunun sabobi Tiirkiyonin conubundaki binalarin oksariyyastinin
zalzalalora qarsi son doroco hossas olmasidir. Bunlar kovrok korpic hormolori vo bir-birine yaxin

tikilmis agsag1 mortobali beton ¢argivalori olan binalardir (Naddaf, 2023: 398).

Bas veran folakatli zalzolodon sonra yaranmis 50 metr dorinlikdo, eni 200 m yaxin siirlismo
orazisi asagidaki sokildo gdsdorilmisdir. Tiirkiyonin Hatay vilaystinde zeytun bagi iki yers
ayrilmisdir, agaclar yerini doyismisdir (sok.2).
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Sakil 2. Hatay Topoxan koandindoki Zeytun bagi

Zslzalolor diinyanin an dohsatli tobii hadisalorindon biridir. Bu tobii hadise minlorls insan tolafatina,
iqtisadi itkilora sabab olur. Tiirkiys diinyanin on seysmo aktiv zonalarindan birinds yerlasir. Tiirkiyo
orazisi Orabistan, Iran vo Anadolu plitasinin tomas zonasinda yerlosir (Aktug, Parmaksiz, Kurt, Lenk,
2012:78, Straub, 1992: 2513). Bu 3 plitonini harakati naticosinda plitalor ilds 10-20 mm simal-gorq vo
simal-gorb istiqgamotindos yerini doyisir (McClusky, 2000: 5695). Burada iki ildon bir giiclii zolzalolor
bas verir. Sorqi Anadolu qirilmasi sol torafli yerdoyigsmo horokati ilo xarakterizo olunur vo miixtolif
seqmentlorden ibaratdir (Ozener, 2016: 1). Seqmentlarin uzunlugu nazars alindiqda, hor bir seqmentin
7.0 vo ya daha bdyiik bal giiciinds zalzalo térotmok potensiali var. Instrumental dovriin zalzalolori
dagidici zalzalolor baximindan Sorqi Anadolu qiraginm orta vo simal-sorq hissasinin yiiksok aktivliyini
gostarir. 20-ci osrdo Tiirkiyado on giiclii zolzalo Orzincan vilaystinds bas vermisdir. Bu hadiss, 1939-cu
il dekabrin 26-da bag verdi. Zslzalonin giicli Rixter cadvali lizra 7,9, hiposentirin dorinliyi ise 20 km
olub. Bu zalzalo 32.968 noforin 6liimiing, 100.000-don ¢ox insanin yaralanmasina vo 200.000-don ¢ox
evin dagilmasina sobab olub (7). Evsiz qalan insanlar donaraq 6ldii. Daha sonra, 13 mart 1992-ci ildo
homin ocagda yenidon maqgnitudasit M=6,8 olan giiciinds daha bir giiclii zalzals bas verdi, toxminan 500
nofor 6ldii vo 8000-don ¢ox bina dagildi. Bir tektonik qirilma {izorindo yerlosorok, 17 avqust 1999-cu
ildo Kocaeli vilayatindo magnitudast M=7,6 olan dagidici zalzalo geydo alinib. Zalzolonin miiddoti 37
saniyo olub, bu da 17 mindan ¢ox insanm §liimiino sabab olub (sok.3).

Olanlarin say Kahramanmaras
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Sakil 3. 1939-2023-cii illor arzinda Tiirkiyada bas vermis dagidici zalzaldlor

Orzurum sohorinds 30 oktyabr 1983-cii ildo bas veran zalzolo 1155 noforin hoyatina son qoydu.
1999-cu il 12 noyabrda MI=7,2 Diizco zslzolosi, 24 yanvar 2020-ci ildo 6,7 giliciindo Elazig
dagidict zalzolosi bag vermisdir. 2011-ci il oktyabrin 23-do Van sohori yaxinliginda 7,1 bal giiciindo
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zalzalo bas verib (3). Onun qurbanlar1 604 nafor olub, 600 mindon ¢ox insan evsiz galib. 30 oktyabr
2020-ci ildo Egey donizindo Rixter codvali lizro M=7,0 olan zolzalo bas verib. Zolzolo Afina vo
Istanbulda hiss olunub. ©n ¢ox zorar Izmir ¢oharindo qeydo almib, burada 20-ys yaxin ev ugub.
Tiirkiyada bu zalzalo naticasindo iimumilikda 119 noafor hoalak olub, 1053 nafor yaralanib.

Jrazinin seysmikliyi. Ocaq zonasinda gorginliyin bosalmasi iz buraxmadan kegmir.
Gorginliklor Yer gabigiin siixurlari boyunca yenidon paylanir vo ¢ox vaxt xeyli mosafodo yaranir
vo coxsayl aftersoklarin monboyino ¢evrilir. Hazirda Tirkiyodo bas veron zolzolo noticosindo
qirilmalar boyunca yigilan gorginlik bdyiik bir araziys yayildi. Ilkin hesablamalardan belo gixir ki,
“aktiv rayon”-nun uzunlugu 190 kilometr, eni iss 25 kilometr uzanib (14). Yerdayismonin giymati
189 3 km borabordir (Toda, 2023, 14). Qrafikdon goriindilyli kimi, ay orzinds hor giin orta hesabla
450 aftersok miisahido olunub (sok. 4, 5). Bu zolzoalo naticosindo 613*10"13 Joul seysmik enerji
ayrilmisdir. Zslzalolorin maqgnitudasi osason 1,0-4,0 arasinda dayisib.
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Giinlar
Sakil 4. Tiirkiyads bas vermis zalzalslorin aftersoklarimin giinlor iizrs paylanmasi

Hazirda bolgods seysmik aktivlik songimoyo baslayir. Lakin bozi ekspertlorin fikrinco, bu
zalzalolordon sonra tokrar tokanlar daha bir neg¢o il davam eds bilar (belo hallar elma malumdur).
Bu, fokus zonasinda stresin aradan qaldirilmasi vo otraf miihitin yenidon qurulmasi proseslari ila
olagadardir.

Sokil.5. Sarqi Aralq donizi, Qafqaz va Iran regionlarinda 2022-2023-cii illords bas vermis
z3lzoldlorin episentrlor xaritasi (Yetirmishli, 2023: 35)
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Giiclondirma faktoru. Binalarin genis miqyasda dagidilmasina sobab kimi bu saha {igiin risk
soviyyasinin lazimi soviyyado qiymotlondirilmomasi, habelo yerli hakimiyyot orqanlar1 torafindon
binalarin tohliikesizliyinin miintozom yoxlanilmamasi gostarilir. Zalzolodon sonra buciir dagintilara
sobab olmasi, birincisi zalzalonin giiciine goro, Tiirkiyada 1939-cu ildon bari on giiclii zalzolodir vo
bilavasito ohalinin maskunlasdig1 arazide bas verdib. Boyiik itkilora sabab olan digor kodorli amil
zalzolonin vaxtidir. Zslzolo sohor saat dord radolorindo bas verib. Evlor, tohliikoyo hazirlasmaga
vaxtt olmayan, yatan vo ya yuxulu insanlarin {izorino birbasa ¢Okdii. Qeyd etmok lazimdir ki
insanlar tez-tez zoslzalolords korpic vo horgiiniin yixilmasi naticosinds hoalak olur.

1999-cu il 12 noyabrda ml=7,2 Diizco zalzalasi faciosindon sonra Tiirkiys hokumati yeni tikinti
qaydalart vo zolzolodon icbari sigorta sistemi totbiq etdi. Bu giin Tiirkiyonin seysmik tohliiks
xoritosing nazar salsaq gorarik ki, Anadolu qirilma zonalar1 PGA 0,5 qal geydo olunur, bu da 10
bala intensivlikliyo borabardir. Lakin bu zalzolodon zorar ¢okmis binalarin ¢oxu 2000-ci ildon avval
tikilib.

Eyni zamanda Suriyada seysmik cohatdon tohliikesiz binalar daha da azdir ki, bu da Halob vo
Idlibdo binalarin dagilmasina sobab olub.

Insaatgilar yeni binanm tikintisino baglamazdan ovval tikinti sahosinin seysmik miiqavimatini
miloyyon etmok lazimdir. Tikinti sahoalorinin seysmik tohliikosini aydinlasdirmaq {i¢lin orazinin
konkret miihondis-geoloji, geomorfoloji vo hidrogeoloji soraitindon asili olarag seysmik
mikrorayonlagdirma aparilir. Torpagin titroyislorinin intensivliyinin doyismosi onun elastik
xlisusiyyotlorindon, bu da 06z ndvbssindo sixliq, riitubat vo Kkonsistensiya kimi torpagin
xuisusiyyatlorindon asilidir.

Hazirda seysmik tosirlor altinda qruntun reaksiyasinin modellosdirilmosi miihondis
seysmologiyasinin on miihiim vo eyni zamanda problemli masololorindon biridir. Dagidici
LomaPrieta niimunolori (1989); Northridge (1994); Kobe (1995); Nefteqorsk (1995); Tayvan
(1999); Son onilliklorin Gujarat (2001), Elazig (2020)) miixtolif yer soraitindo bina va tikililoro
doyon zororin ohomiyyatli dorocodo doyisdiyini gostorir. Giiclii vo zahiron “zolzoloys davamli”
tikililor tez-tez dagilir, az mortobali binalar iso zodolonmodon qalir (Bindi, 2000: 97). Bos
cokiintiilor tizorindo yerloson binalar zslzals spektrindo miioyyan vibrasiya tezliklorini giiclondirir.
Eyni zamanda, vulkanik (metamorfik) siixurlarda yerloson binalarda bir ne¢o kilometr mosafado
zolzolo daha az hiss olunur vo dagintilara sobob olmur. Miisyyan edilmisdir ki, qayali qruntlarda
harakat spektrinin kritik tezliklori agir zodslonmo zonasinda torpaqlarda dl¢iilonlorin comi 10%-ni
toskil edir.

Bu sabablora goro tiirkiyods bas vermis zalzololorin ocaq zonalarinda giliclondirmo faktorunu
hesablanmisdir. AFAD-1n rosmi saytindan 55 stansiya molumatlar1 gotiiriilmiis, DIMAS programi
vasitasi 3 kanalla emal olunmusdur. DIMAS programinda Nakamura iisulundan isdifads olunub.

80-ci illorde Nakamura torofindon toklif edilon “Nakamura” metodu hesab edirdi ki, MHVR
bizo iifliqi komponentdo zslzolonin S dalgasinin giiclondirilmasi faktorunu birbasa tomin edir
(Nakamura, 1989,:25). Nakamura metodu vo ya otraf miihitin sos-kiiyline totbiq olunan spektral
nisbot metodu, {i¢ ortoqonal komponentdo yayilan seysmik dalgalarin 6lgiilmasi yolu ilo otraf
miihitin sas-kiiylinli qeyd edan geyri-invaziv passiv lisuldur. Bu texnika tigoxlu geofonla aldo edilon
ekoloji vibrasiya qeydlorinin {ifiiqi vo saquli komponentlorinin Furye spektrlorinin miioyyon
edilmosindon ibaratdir. Bunlardan zirzomids torpaq laylarinin toxmini transfer funksiyas: kimi
gobul edilon H/V nisbati (spektral omsal) alinir ( Parolai, 2004: 1096). Zslzolo moalumatlarinin
tohlili kimi, analiz {i¢clin i¢ komponentdon istifado olunur, onlarin iifliqi komponentlori RMS
doyorini hesablamagq {igiin totbiq edilir. Sonra MHVR RMS/UD nisbati kimi hesablanir. Nohayat,
hor bir seqment {i¢lin hesablanmis MHVR-lor on bes seqment {izro orta hesablanir (s0k.6).

H/V spektral nisbotini oldo etmok {iciin miivafiq saho 8lgmoalorini aparmaq lazimdir. Olgmolarin
say1 todqiq edilocok orazidon asilidir vo minimum 20 ilo 30 doqige davam edon minimum 3 6lgmo
aparmagq tovsiys olunur (Picozzi, 2008: 2).
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Pkt 10714

Sakil 6. Dimas proqramu vasitasilo 3 komponenta asason dalga yazisinin
maxsimum amplitudasinin grafiki

Homin orazi iizro giiclondirmo faktoru hesablanmisdir. Arcgis10.6 vo Surfer10 proqramlart ilo
xoritolor qurumusdur. Mavi rongds olan roqomlor daha az zadolonmoys uygun golon daha asag:
giiclondirmo omsal1 olan saholori gdstorir. Giiclondirmo oamsalinin maksimum doyori olan zonalar
qirmiz1 ronglo qeyd olunur ki, bu da binalarin ¢oxsayli dagilmasi ilo xarakterizo olunan bolgolora
uygundur. Todqiqatlar gostormisdir ki, yaxinliqgda yerloson vo eyni tikinti materialindan tikilmis
binalar forqli dayaniqliliqla xarakterizo olunur. Ciinki bu binalarmm altinda geoloji qurulus vo
stratiqrafik strukturlar forqli ola bilor. Eyni zslzolodon yaranan seysmik dalgalar seysmik dalganin
giliclondirmo omsalina goro bir bina iligiin 3-4 bal, digor bina {i¢iin 6-7 bal ola bilor. Xoritodon
goriindiiyii kimi 04:17:35-do bas veron zolzolodo giiclondirmo faktoru Min 1.8-Max 7.8, saat
13:29:49-do basg veran zalzalods iso giiclondirmos faktoru Min 1.5-Max 9.0-d1r (sok. 7, 8).

\

S/

Gaziantep

3
—
—
S—
—
—_—
e
e
_—

37 375 B 35

Sakil 7. 04:17:35-da bas veran zalzalanin giiclondirma faktoru
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Sakil 8. 13:29:49-ds bas veran zalzalonin giiclondirma faktoru

Sokildon goriindiiyli kimi, birinci zalzolodon sonra giiclondirmo omsalinin paylanmasi vahid
deyil. Hatay sohorinin simal hissosindo giiclondirmo omsali 1,8-3,4, eyni sohorin conub-sorq
hissosindo iso 4,5-5,5 arasinda doyisir. Eyni monzoro Qaziantep sohari iigiin do miisahido olunur.
Sohorin simal hissasi asag1 qiymaotlorlo, conub hissasi iso yliksok dayarlorls saciyyalonir. ©On yiiksok
doyar Kahramanmarag sohorinds qeyd edildi.

Ikinci zolzolodon sonra noticoni arasdirdigda molum olur ki, maksimum doyorlor Qaziantep
sohorinds geydos alinib vo bu bolgads coxsayli dagintilara sobab olub.

Noatica

Bu zoalzolo son 100 ilin an dohsatli zolzolasidir. M>7.8-7.6 giiciindo olmusdur. Bu giicdo bas
veran zolzolo 32 atom bombasinin partlamasina barabardir. Ancaq bu godar itkilorin olmasini sabobi
insan oli ilo yaradilmig binalar, yollar, korpiilor, infrastruktutlardir. Homin Tirkiys zolzslosinds
50.000-don ¢ox, Suriyada 8476 insan hoyatinin itirmis, 548777 insan yaralanmig, 198000 bina
tamamilo yararsiz hala diismiisdiir. Eyni orazido bir binanin tamamiilo dagilmasi, digorinds az
xosarotin olmasinin sababi H/V torpaq dorinliyi, insaat sirkoti, miihandislik, binalarda martabalorin
forqli olmasidir.

Beloliklo, belo naticoyo golmok olar ki, giiclondirmoa faktorunu miioyyon etmok {ii¢lin oldo
etdiyimiz molumatlar osasinda (AFAD-1n saytinda 55 stansiya molumatlar1 gétiiriilmiis, DIMAS
proqgrami vasitosi 3 kanalla emal olunmus, DIMAS proqrammda Nakamura metodundan isdifado
edorak) tortib etdiyimiz xoritado zslzslonin bas verdiyi orazido giiclondirmoe faktorunun omsali
verilmis skalada yiiksek qiymotlo, yaxin orazilordo asagi qiymotlo hesablanir. Bu iki zolzslads
giliclondirmo faktoru 1-ci zolzalo iiclin Min 1.8-Max 7.8, 2-ci zolzolo {i¢liin Min 1.5-Max 9.0
hesablanmsdir. Hatay sohorinin simal hissosindo giliclondirmo omsali 1,8-3,4, eyni sohorin conub-
sorq hissosindo iso 4,5-5,5 arasinda doyisir. Eyni monzora Qaziantep sohori iigiin do miisahido
olunur. Soharin simal hissasi asag1 qiymatlarls, conub hissasi isa yliksok dayarlorls saciyyolonir. On
yiksok doyor Kahramanmarag sohorindos geyd edildi.

Ikinci zolzolodon sonra noticoni arasdirdigda molum olur ki, maksimum doyorlor Qaziantep
sohorinds geydo alinib vo bu bolgads coxsayli dagintilara sobob olub. Mohz bu tohlillordon sonra
dizaynerlor vo miithandislor bu orazido ne¢o moartabao tikilo bilocoyina qorar vermalidirlor. Lakin bu
giin tortibatcilar tikilmokdo olan binalarin yerlosdiyi yerin seysmoloji qiymatlondirilmasi iigiin
miiraciot etmoyi dayandiriblar.
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Beloliklo, belo qonasto golmok olar ki, evlor orazinin seysmik miiqavimati nazoro alinmadan
tikilir. Vo bu giin Tiirkiyados bas veran hadisalor seysmik aktivlik zonasinda olan biitiin 6lkalar iigiin
bu mosaloni bir daha giindoma gatirib.
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