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HORBI QULLUQCULAR ARASINDA VOROM EPIDEMIK PROSESINO
TOSIR GOSTORON AMILLOR

Agar sozlor: varam xastaliyi, harbi qullugeu, xidmat miiddatlori, yas qruplari, varamin klinik formalar

Factors affecting the epidemic process of tuberculosis among servicemen
Summary

One of the main tasks of military epidemiology is to study the driving forces of the epidemic
process in military teams and to conduct retrospective, prospective and operational analysis among
servicemen and evaluate the results. The article is devoted to the analysis of the factors influencing
the TB epidemic process, which was first detected among servicemen in 2009-2018. For this
purpose, on the basis of medical documents (epidemiological Anamnesis sheet Form-20) of military
servicemen discharged from army ranks with tuberculosis diagnosis from the Armed Forces Lung
Diseases Hospital of the Republic of Azerbaijan in 2009-2018 have been analyzed age groups,
frequency of occurrence, detection methods, clinical forms and bactericidal properties of the
disease. TB incidence rates of servicemen of the Ministry of Defense and the Special State
Protection Service who were discharged from the army after being hospitalized with a diagnosis of
tuberculosis at the Armed Forces Lung Diseases Hospital have been calculated.
Key words: tuberculosis, military servicemen, service periods, age groups, clinical forms of
tuberculosis

Giris

Sorqi Avropada voromo gors epidemik voziyyati geyd olunan 18 dlkodon biri do Azorbaycandir
(Mark Danzon 2008). Miialicosi olmasina baxmayaraq bu xostolik milyonlarla insanin sshhatins,
iqtisadi vo sosial hayatina inkisaf edon xatt iizrs tohliiko yaratmaqda davam edir. (1:2)

Umumdiinya Sohiyya Toskilatinin (UST) molumatlarina asason 2016-c1 ildo 10.4 mln voromlo
xostolonmo hali agkarlanmisdir ki, onlarin 65 %-ni kisi cinsindon olanlar togkil etmisdir. (3)

Vorom infeksiyasinin epidemioloji xarakteriktikasi iiclin yoluxma, xostolonmo, xostolik,
basilifrazetmo, Oliim kimi osas gostoricilordon istifado edilir. Epidemioloji gostoricilor vorom
probleminin hallinde vo epidemik prosesin dinamikasindaki doyisikliklori  izlomokdo
ohomiyyatlidir. Epidemiologiya elminin digor yoluxucu xastoliklor kimi vorom xostsliyinin
qarsisinin  alinmasinda apardigi tohlillor naticosinds oksepidemik todbirlor planlagdirilir vo
miitomadi olaraq miivafiq islor hoyata kegirilir. (1; 4; 5)

Horbi xidmoatin vacib elementlorindon biri soxsi heyotin saglamliq voziyystino diqgstin
artirllmasini tolob edir. Yeni yasayis soraitinin stereotipino ¢otin adaptasiyaya soboblor sirasinda
yiiksok fiziki vo psixo-emosional gorginlik, gidalanma rejimin doyisilmasi, xidmot rayonunun
klimatik-cografi xiisusiyyatlori geyd etmak olar. (6)

Epidemioloji tohlil naticasinds qosunlarin horbi xidmot, moisot, doylis hazirhigr vo doyiis
foaliyyoti soraiti askar olunur ki, bu da epidemik prosesin inkisafini sortlondirir. ©ldo olunan
naticalor tohlil edilir vo qosunlarin soxsi heyoti arasinda profilaktik todbirlori planlasdirilarkon
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istifado olunur. (7) Qosun hissolorinds epidemioloji miiayina, diagnostika vo planh todbirlorin vax-
vaxtinda yerino yetirilmosi golocokdo voromlo xostolonmo hallarinin koskin sokildo azalmasina
sabab olur. (8)

Horbi kollektivlora infeksiyanin gotirilmasi vo soxsi heyat arasinda yayilmasinin oleyhino
profilaktik todbirlorin effektiv toskili, epidemik ocaqlarin yaranmasi hallarinda iso onlarin tocili
mohdudlasdirilmast vo logvi miikommol epidemioloji monitoring, epidemioloji diaqnostika
vasitolori vo metodlarun totbiqi ilo xostoliklorin insidentliyinin sobob-notico miinasibatlori,
epidemioloji determinantlarin agkarlanmasi asasinda miimkiindiir. (9)

Vorom xastaliyinin epidemioloji gostaricilorinin tohlil etmak ti¢lin bir ne¢o istigamatods tohlillor
aparilmigidir. Movcud adabiyyatin tohlili onu gostorir ki, voram xastaliyinin risk qruplart 18-29 yas
qruplarina tosadiif edir. (Sixoliyev Y.S. 2016, Qadirova H.© 2018, WHO 2019) Miivafiq
ganunverciliyo asason mocburi haqiqi horbi xidmat edon qulluggularina (asgorlor, matroslar) asason
18-29 yas qruplar kisi cinsindon olanlar daxil edilir. Mahz 18-29 yas qrupu horbi xidmat heyatinin
boyiik qismini togkil edir, o ciimlodon, Azarbaycan Ordusunun doyison heystin bu yas qrupundan
olmas1 todqiqatin bu istigamatinin aktualligini artirir. Digor torafden, olverissiz sosial, tobii
amillorin tosiri ilo lizlogon mohz homin qrupa daxil edilonlordir.

Voromli xostolorin agkar edilmosi passiv (xastonin tibbi yardim tigiin miiraciot etmasi zamani)
vo aktiv sokildo (votondaglarin tibb miiossisalorino miiraciot etmomisdon 6nco profilaktik miiayino
vo sorgu zamani) hoyata kecirilir (10;11; WHO 2018). Profilaktik miiayinolor noticasindo ilk dofo
vorom xostoliyino yoluxmus xostolorin 40-45 %-i toyin olunur. (4) Horbi qulluggular arasinda
varam, sonmiis kohno ocaqlarin yenidon aktivlogsmasi naticasindo vo ya gonc naslin harbi xidmato
cagiriglart zamani adaptasiya miiddotindo bas qaldira bilor. Vorom xostoliyinin, xiisusilo
agciyordonkonar voromin vaxtinda askarlanmasinin ¢atinliyi verom mikrobakteriayalarinin
yayllmasina, voromlo tok-tok vo ya qrupsokilli xostolonmoyo, vorom xostoliyinin epidemik
alovlanmalarina gotirib ¢ixara bilor.

Son illerin (aprel 2016-c1 il, 27sentyabr-10noyabr 2020-ci il) horbi omsoliyyatlarinin tibbi
yardimlar gostorilon zamani miioyyon edilmisdir ki, lokal miiharibalor zamani1 horbi qulluggular
arasinda miixtalif infeksiyalara homg¢inin vorom infeksiyasina qarst davamliligin azalmasi miigahido
edilir. (6;12)

Digor 6lkolorin harbi qulluqgular arasinda arasdirmalara osason agciyor vorominin rastgolmo
tezliyi 18-19 yas qruplar1 arasinda (78 %) vo horbi xidmaotin ilk 6 ayinda (66%) yliksok olmusdur.
Voromin klinik formalar1 iizra tohlilin naticalorine asason infiltrativ agciyor voeromi (84%), ocaqlt
agciyor voromi (12 %), vorom plevriti (4%) askarlanmigdir. (13)

Tiirkiya Silahli Quivvelorinds miixtolif zamanlarda aparilan aragdirmalara osason agciyor voromi
diagnozu tosdiglonmis horbi qulluggularin 23,7% va 21,7%-ds haorbi xidmat miiddstinin 3 aydan az
oldugu askarlanmigdir. (14)

Rusiya Fedarasyasinin Sanitar-Epidemioloji Nozarot Morkozinin 2014-cli il molumatlarina
osason varam xastoliyinin harbi xidmot miiddatlari ilo rastgolmo tezliyi 30%-harbi xidmatin ilk 3
ayinda, 36 %-i horbi xidmotin 3-6 ayina tosadiif edir.(15)

Tadqiqatin maqsadi. Todgigatin moagsadi 2009-2018-ci illordo Azorbaycan Respublikasi horbi
qullugeularinda ilkin askarlanmis voromin epidemiologiyasina tosir edon amillorin tohlil
edilmosidir. Qarsiya qoyulan mogsods nail olmaq vo vozifalari yerina yetirmok {i¢iin 2009-2018-ci
illordo SQAXH-dan vorom diagnozu ilo torxis olunan horbi qulluggularin xostolik haqqinda tibbi
sohadotnamo sonadlori vo epidemioloji anamnez (Forma-20) osasinda asagidaki istigamotds tohlillor
apartlmisdir:

*2009-2018-ci SQAXH-nin arxiv materiallarindan (epidemioloji miiayino voraqesi Forma 20,
xostolik haqqginda sohadstnamolordon) vorom diagnozu ilo torxis olunan horbi qulluggularin
epidemioloji anamnezlorinin aragdirilmasi.

* 2009-2018-ci illordo SQAXH-dan vorom diagnozu ilo ordu siralarindan vaxtindan avval torxis
olunmug horbi qulluqgularin tibbi sonadlori osasinda xidmot miiddostlori, xostolorin askarlanma
isullari, yas qruplari, VMB askarlanmasinin (bakteriya ifrazetmonin) xiisusiyyatlori, xostoliyin
klinik formalar lizra qruplasdirilmasi v tohlil edilmasi

Material vo tadqiqat metodlari. Todqiqat 2009-2018-ci illordo Azorbaycan Respublikasinin
miixtolif cografi regionlarinda yerlogon horbi hisso vo bolmolordon SQAXH-da vorom diagnozu ilo
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stasionar miialicosi aparilmis vo bu xastolikdon ordu siralarindan torxis olunmus 18-49 yas arasi
harbi qulluqgular arasinda retrospektiv va prospektiv olaraq aparilmigdir. Vorom diagnozu ils torxis
olunan harbi qulluggularin yas vo xidmat miiddstlorine goro torkibinin dyronilmasi profilaktik tod-
birlorin planlagdirilmast vo oksepidemik todbirlorin yerino yetirilmosi baximindan 6nomlidir.
Tadqgiqat miiddotindo vorom diaqnozu ilo ordu siralarindan torxis olunanlarin 18-29 vo 30-49 yas
gruplar {izro paylanilmasi arasdirilmis vo coxillik dinamikast miigayisali tohlil edilmisdir.Tohlilin
gedisinda torxis olunan horbi qulluggular xidmot miiddstino goro 3 qrupa — 0-3 ay; 3-6 ay va 6 ay-
dan artiq xidmot edonlors boliinmiis, ¢oxillik dinamika (2009-2018-ci illor) 6yronilmis vo statistik
islomolor aparilmis, montiqi noticolor oldo edilmisdir. Tohlildo klinik formalar agciyor vo
agciyordon konar iizvlorin voromi kimi qruplasdirilmigdir. Tohlilde kisi vo gadin cinsindon olan
harbi qulluggular iimumilikdo geyde alinmisdir. Todqiqat miiddotinds vorom diagnozu ilo ordu
siralarindan torxis olunan vo tokrar ordu siralarina horbi xidmoto qayidan soxslor geydo
alinmamigdi. Biitiin xostolor arasinda siia diagnostik, klinik-laborator miiayinalor aparilmis vo son
diagnoz Silahl1 Qiivvolorin Bas Klinik Hospitalinin, Sohiyyo Nazirliyi Elmi Todqigat Agciyor
Xostoliklori Inistititunun hokim miitoxosislori torofindon tosdiq edilmisdir. Todgiqata daxil olan
biitiin xostolor vorom diagnozu ilo Miidafio Nazirliyi Morkozi Horbi Hokim Komissiyasinin qorari
ilo ordu siralarindan torxis olunmusdur.

Voromin epidemiologiyasina tosir edon amillorin tosirini aydinlagdirmaq ii¢lin ¢oxillik malu-
matlar qruplasdirilaraq noticodo xostoliyin dinamikast miioyyonlosdirilmisdir. Bu mogsodo nail
olmagq {igiin asagidaki istiqgamotds tohlillor aparilmigdi:

e Todqgiqgat miiddotindo SQAXH-da verom diagnozu ilo miialico olunmus harbi qulluqgular
arasinda vorom xostoliyinin yas qruplari lizro rastgolmo tezliyinin tohlili

e Toadqiqat miiddatinds verom diagnozu ilo ordu siralarindan torxis olunan harbi qulluggularin
xidmot miiddatlori iizra (harbi xidmatin ilk 3 ay1, 3-6 vo 6 aydan ¢ox xidmaot) rastgolms tezliyinin
hesablanmasi1 va ¢oxillik miiqayisali tohlil edilmasi

e Todqgigat miiddotinde SQ AXH-dan voram diagqnozu ilo stasionar miialico olunmus va bu
xostolik soboabindon ordu siralarindan torxis olunan h.q-lar arasinda xoastoliyin aktiv vo passiv agkar-
lanma yollar1 iizro miiqayisali tohlil edilmasi

e Todgigat miiddstindo vorom diagnozu ilo ordu siralarindan torxis olunanlarin arasinda bu
xostoliyinin klinik formalarmin (agciyor vo agciyordon konar vorom) qruplasdirilmasi vo daha ¢ox
rastgalinon formalarin hesablanmasi va ¢oxillik miiqayisali tohlil edilmasi

e Todqgigat miiddotindo SQAXH-an vorom diagqnozu ilo daxil olmus horbi qulluqgulardan
gotiiriilmiis miiayino materiallarinda sado mikroskopiya tsulu ilo VMB askarlanmanin coxillik
dinamikasinin rastgalmas tezliyini aydinlagdiriimasi

Tadqigatin naticolori va onlarin miizakirasi
Todqgigat miiddotindo SQAXH-dan vorom diagnozu ilo torxis olunan harbi qulluggular arasinda

imumi voromla xostolonma hallarinin paylanilma dinamikasi tohlil edilmis, xastaliyin dinamikasi
Sokil 1-do gdstorilmisdir.

=o=faiz %

17
NL_JSL_BA
11,2

5.7 6,4 6,7 5.8 61
r
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Sakil 1. 2009-2018-ci illordo SQAXH-dan verom diaqnozu il ordu siralarindan torxis olunanlarin
paylanilma dinamikasi. Gostaricilor miitlaq rogamls deyil, %-ils qeyd edilmisdir.
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Horbi qulluggular arasinda voromlo xastolonmonin ¢oxillik dinamikasi ayri-ayri illorde toksayl
konaragixmalar istisna olunmaqla, iimumilikdo horbi qulluqgular arasinda voromlo xostolonmo
soviyyasinds azalma meylinin olmasini gostarir. Yiiksok xastolonma hallar1 2009 (17 %) ve 2010-cu
illords (14,6 %) qeydes alinmisdir.

Todqiqat miiddotindo horbi qulluggular arasinda voromlo xostolonmo hallarinin  xidmot
miiddotlori lizro rastgolmo tezliyi horbi xidmotin 3 dovrii iizro qruplasdirilaraq tohlil edilmis vo
Sakil 2-da gostorilmisdir.

Xidmat miiddatlari
=f=0-3ay =fll=3-6ay 6 aydan gox
61,60 63 51 70
562 _4
513 56,8 55,3 56,6 51,8
30,2 34,2
26,7 )
22,2 ! 23,8 25,7 24 22 211 17,4
16 = 19 14 19,8
,2 193 13,2 v 14,2 13,8 13
2009 20101 2011 2012 2013 2014 2015 2016 2017 2018

Sakil 2. 2009-2018-ci illordo SQAXH-dan varam diaqnozu ils torxis olunan
horbi qulluggularin xidmot miiddotlori lizro paylanilma dinamikasi

Vorom xastoliyi horbi xidmaotin biitiin dovrlorindo rast golinir. Horbi xidmotin ilk 3 ayinda
voromlo xostolonmonin askarlanmast ordu siralarina bu xostoliyin daxil olmasinin qarsisinin
alinmasinin gostoricisi kimi qiymatlondirilo bilor. Horbi xidmotin ilk 3 ayinda xostolonmo ordu
siralarina “niifuz edon vorom” kimi qiymatlondirilir. Horbi xidmatin ilk 3 ayinda verom diaqnozu ilo
ordu siralarindan torxis olunanlarin boyiik oksoriyyoti horbi xidmotdon 6nco yoluxanlardir. Xostoli-
yin erkon morholosindo agkarlanmasi otrafdakilar {i¢iin epidemioloji tohliikoliliyi azaltmaga gotirib
cixarir. Horbi xidmaotin 3-6 ayinda voromlo xastolonmo gonc horbi qulluggularin xidmoato adaptasiya
(uygunlagma) olunmasina diqqgotin artirilmasini bildirir. Horbi xidmotin ilk 6 ayinda voromlo
xastolonmoanin bas vermosi ¢ox hallarda endogen reaktivasiya yolu ilo gonc harbi qulluqgularin
xidmaotin yeni sortlorino adaptasiya miiddotinds bas verir. Horbi xidmatin 3-6 ay vo 6 aydan yuxari
gruplarinda torxis olma gostoricilori toxminon uygun olub, tosadiifi amillorin tosiri ilo alagolidir.
Tosadiifi amillor kimi ailo tomasi, ezamiyyat vo mozuniyyatlor, yanasi gedon xastoliklor, miixtalif
agciyor patologiyalari, immundepressiv faktorlar, zororli vordislor (sigaretgokmao) gostorilo bilor.

Horbi xidmatin 6 ayindan sonra voromls xastolonma gostoricilorinin rastgalma tezliyinin ytliksok
olmas1 horbi qulluqgular arasinda bu xostolik sleyhino kompleks profilaktik vo oksepidemik tod-
birlorin aparilmasinin vacibliyini bildirir.

Horbi quluqgular arasinda voramla xastolonma hallariin xidmat miiddatlori {izre paylanilmasinin
arasdirilmasi noticoesinda korellyativ uygunluq xostolonmo hallarinin siralama ardicilligmma goro
asagidaki kimi olmusdur: 6 aydan daha ¢ox horbi xidmotds olan qulluggularda veromin rastgolmo
tezliyi > harbi xidmatin ilk 3 ayinda voromlo xastolonanlorin rastgolms tezliyi > harbi xidmatin 3-6
ayinda voromlo xostolononlorin rastgolmo tezliyi.

10 il orzindo voromlo xostolonmo hallarimin xidmot miiddotlori lizro paylanilmasina nozor
yetirdikdo xostolonmo hallarinin ¢ox hissasi horbi xidmoti 6 aydan daha ¢ox olan harbi qulluggu-
larin payina diisiir. Horbi xidmotin ilk 3 ayinda voromlo xostolonmo hallarinin ¢ox hissosi pay
nisbatino goro 2014-cii ildo (34.2%) miisahido olunmusdur. Homin ilds xastolonmo hallarinin 14 %-
1 horbi xidmotin 3-6 ayinda xostlononlorin, 51.8 %-i xidmotin 6 ayindan sonra xastolonanlorin
payina diisiir. Xidmotin ilk 3 ayinda pay nisbatino gors an az xastolonma hali 2017-ci (13.8%) ildo
miisahido edilmigdir. Horbi xidmotin 3-6 ayinda xostolonmo hallar1 2010-cu il (22 %) vo 2017-ci
illords (21,1%) nisbot istiinliiyii toskil etmisdir. Todqiq olunan son 5 ilde (2013-2018-ci illords)
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xidmotin 6 ayindan sonraki dévrdo xostolonmo halllarinda yiiksolmo tendensiyasi miisahido olunur.
Horbi xidmotin 6 ayindan sonraki dévrdo xostolonmonin on yiiksok rastgolmo tezliyi 2018-ci ildo
(70 %) miisahido edilmisdir.

Tadqiqat miiddatindo voromli xastolonma hallarinin agkarlanma tisullarinin illor {izro paylanilma
dinamikasinin tohlili Sakil 3. do gostorilmisdir.

ASKARLANMA USULLARI
e aktiv = J=passiv
81,6
: 71,6 78 70,4
8,2 67 61,3 2 60,2 62
33 8,7 43 39,8 38
31,80 29,6
18,40 28,3 ok
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Sakil 3. 2009-2018-ci illordo SQ AXH-dan vorom diagnozu ilo torxis olunanlarin xostoliyin agkar-
lanma iisullar (xtlisusiyyatlori, yollari) {izro rastgolmao tezliyi

Tohlil olunan biitiin illords aktiv vo passiv agskarlanma hallarina rast golinmisdir. Todqiq olunan
2009-2018-ci illordo aktiv vo passiv askarlanmanin rastgolmo tezliyino diqqet yetirdikdo passiv
askarlanmanin paylanilmasinin iistiin oldugu miisahids edilir.

Aktiv agkarlanmanin tohlil olunan 2009-2018-ci illorin miigayisali tohlilino asason 2013-cii ildo
(43 %) rastgolmo tezliyi yiiksok olmusdur. 2013-cii ildo aktiv askarlanma (57 %) digor illoro
nisboton tistlinliik toskil etmisdir.

Tadqiq olunan biitlin illordo passiv agkarlanma faiz gostoricisinin aktiv agkarlanmaya nisbaton
yiiksok oldugu miisahido edilmisdir. Passiv agkarlanmanin rastgolms tezliyinin yiiksok faiz gostori-
cisi 2009-cu ila (81,6%) tosadiif edir. Beloalikla, 2009-2018-ci illords tahlil olunan xastolorin passiv
askarlanmasinin rastgolmo tezliyinin aktiv askarlanmaya nisboton toqribon iki dofo yiiksok olmasi
miisahido edilir.

2009-2018-ci illordo voromlo xostolonmo hallarinin yas qruplar iizro rastgolmo tezliyi iki yas
qrupu (18-29 va 30-49) tizro qruplasdirilmis vo tohlilin noticolori Sokil 4-do gostorilmisdir.

YAS QRUPLARI

=O==18-29yas  =ll=30-49 yas

r

97 SC &\ﬁ)— e
97,1 98,3 97,6 96,7 _&\O
I r r ’ 96,2 88,4 90;5 91,7 33'

4

11,5
2,5 2,9 1,6 24 33 3,7 24 *3_'2,-] 16,5
—— = i —

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Sokil 4. 2009-2018-ci illordo SQAXH-dan vorom diagnozu ilo ordu siralarindan torxis olunan horbi
qulluggular arasinda xastoliyin yas qruplar tizro paylanilma dinamikasi.

Aparilan tohlillorin noticosi olaraq h.g-lar arasinda vorom xostoliyi 18-29 yas qruplarinda daha
cox rast golinir. Qosunlarin goxsi heyatinin 18-29 yas qruplarinda asason miiddotli hoqiqi horbi
xidmot qulluqgularn togkil edir 18-29 yas qruplarinda veromls xastolonma digar qruplarin comindon
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togribon 17 dofs yiiksok olmusdur, yoni 18-29 yas qruplarinda veromlo xostolonma 94,7% toskil
etdiyi halda 30-49 yas qruplarinda xastolonma 5,3% olmusdur. Vorom diagnozu ils ordu siralarin-
dan torxis olunan horbi qulluggularin tibbi sohadstnamslorindon yas qruplart iizro gostoricilorin
tohlilino asason 2014-2018-ci illordo 30-49 yas qruplarinda xastolonmonin rastgolma tezliyinin art-
mas1 miisahids edilir.

2009-2018-ci illordo SQAXH-dan vorom diagnozu ilo torxis olunmus horbi qulluggulardan
gotiiriilmiis bioloji materiallarda sado mikroskopiya iisulu ilo vorom mikobakteriyalarinin askar-
lanma tezliyi tohlil edilmis vo tohlilin naticalori Sokil 5-do gostorilmigdir.

VORSM MIKOBAKTERIYALARININ ASKARLANMASI
=M B+ ={=VMB-
82,1 80,8 84,3 87 87,7 86,1 84,3 84,3 82,6
84,3
17,8 151 157 13 13,9 15,7 15,7 17,4
m 122 e e e e ), 15,6
—— ’
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Sakil 5. 2009-2018-ci illordo SQAXH-dan varom diaqnozu ilo
torxis olunan horbi qulluggulardan gotiiriilmiis bioloji materiallardan
sado mikoskopiya lizro VMB —nin agkarlanmasinin dinamikasi

2009-2018-ci illordo SQAXH-dan vorom diagnozu ilo torxis olunan horbi qulluggular arasinda
diagnostik materialarinin sado mikroskopik miiayinosi zamam (SiL-Nilsen boyama) 300 nofordo
(15,8%) VMB + askarlanmisdir. VMB + agkarlanma hallarinin an yiiksok gdstaricisi (19,1%) 2010-
cu ildo geydo alinmigdir.

=== A Bciyar varami === Agciyardankanar varam
84,4 __A86,1 86 86,6 834

72,8 76,5 Ll 77 % N
76,5
e 23,4 23 23,4

A Pt 20,2 : ’
r—— it 155 13,9 14 133 16,5 4
L — 'S & -
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Sakil 6. 2009-2018-ci illorde SQ AXH-dan torxis olunmus harbi qulluggularin veramin klinik for-
malar lizro rastgolmo tezliyi (paylanilma dinamikasi)
Tadqiqat miiddstinds voramin klinik formalarinin rastgelms tezliyini aydinlagdirmaq magsadila
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varam xastaliyi beynolxalq tosnifata (XBT 10) uygun qruplasdirilaraq tohlil edilmisdir.

2009-2018-ci illor oarzindo ARSQ-nin h.g-lar1 arasinda voromin klinik formalarindan agciyar
voromi digor klinik formalara nisboton istiinliik togkil etmisdir. Agciyor vorominin an yiiksok pay
nisboti 2014-cii ilds (86,1%) vo 2016-ci ilds (86,6%) miisahido edilmigdir. ACKV-in an yiiksok pay
nisbati (27,2 %) 2009-cu ildo gqeydo alinmigdir.

Tadqgiqat miiddatinds harbi qulluggular arasinda agciyor voromin klinik formalarinin rastgolmo
tezliyini tohlil etmok mogsadils klinik formalar ocaqli, infiltrativ agciyor voromi vo agciyorkonar
voromin digar klinik formalar1 soklinde qruplagdirilmis vo tohlilin naticolori Saokil 7-do verilmisdir.

Agciyar varaminin klinik formalan

=§=0ca(ll =@=infiltrativ ====digar

]

2,1 3,/ 2 4,6 2,8 11 1 1

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Sakil 7. 2009-2018-ci illordo SQ AXH-dan torxis olunmus harbi qulluqgular arasinda agciyar
vorominin klinik formalar {izro rastgolmo tezliyi (paylanilma dinamikasi).

Digor - ocaqli vo infiltrativ agciyor voromindon oslavo askarlanan digor
agciyor vorominin klinik formalari.

Tadqgiqat miiddatinds infiltrativ agciyor voromi 2011-2015-ci illor istisna olmagqla digor illords
ocaqli voeromlo miiqayisado yiiksok soviyyado miisahido olunmusdur. Infiltrativ agciyer veromi
yiiksok saviyyasi (64,8 %) 2018-ci ilds, ocaqli agciyar voromi pay nisbatino gors yliksok soviyyoda
(58,1 %) 2013-cii ilds askarlanngdir. Infiltrativ agciyar voromi diaqnozu qoyulan xastolerin sayimin
digor vorom formalar1 ilo miiqayisodo artiq olmasi voromin aktiv askarlanmasina diqqgotin artiril-
masina ehtiyac oldugunu gostorir. Horbi qulluggular arasinda infiltrativ agciyar vorominin xiisusi
cokisinin digor klinik formalara nisboton ¢ox olmasi aragdirma dovrii {iclin vorom oleyhino profil-
aktik todbirlorin aparilmasinin vacibliyini gostorir. Silahli Qtivvolorde soxsi heyst arasinda vorom
oleyhino miibarizonin toskilinin yaxsilasdirilmasi ocaqli agciyor vorominin digor nozoloji formalara
nisbaton ¢ox rastlanmasina sobab olur. Ocaqli agciyar voromli xastolorin vaxtinda askar edilmasi vo
hospitallagdirilmasina iso soxsi heyot arasinda oleyhino oks-epidemik todbirlor vasitosi ilo nail
olmaq miimkiindiir.

Tadqgiqat miiddstinds horbi qulluggular arasinda agciysrdon konar voromin klinik formalarinin
rastgolma tezliyini tohlil etmok moqgsadilo klinik formalar vorom plevriti vo agciyordonkonar
voromin digor klinik formalar1 (periferik limfa diiylinlori voromi,siimiik-oynaq veromi vo s.)
soklinda qruplasdirilmis vo tohlilin naticalori Sokil 8-do verilmisdir.
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Agciyardankanar varamin klinik formalan

=== yvaram plevriti == ACKV
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ACKV-voram plevritindon basqa agciyardon konar voromin digar klinik formalari
Sokil 8. 2009-2018-ci illordo SQAXH-dan torxis olunmus harbi qulluqgular arasinda askarlanan
agciyardonkonar voromin klinik formalari tizra paylanilma dinamikasi (rastgolmo dinamikasi)

Tohlil olunan biitiin illordo horbi qulluggular arasinda agciyordon konar voromlo xastolonmo
hallarinda azalma tendensiyasi miisahido olunmasina baxmayaraq, bazi illordo artma dinamikasi
izlonilir. Belaliklo, qosunlarin soxsi heyoti arasinda tohlil olunan biitiin illordo agciyordon konar
vorom hallarinin agkarlanmasina baxmayaraq azalma dinamikasi izlonilir. Agciysrdon konar vorom
plevriti vo agciyardon konar voromin digor klinik formalart (ACKYV) soklindo qruplagdirilaraq
miiqayisali tohlil edilmisdir. Todqiqgat miiddstinds biitiin illordo vorom plevritlori digor klinik forma-
lara nisboaton {istlinliik togkil etmisdir.Vorom plevriti on yiiksok soviyyada (88,2 %) 2015-ci ildo
qeyd edilmisdir. ACKV voromin digoer klinik formalart imumilikde hesablanmisdir. ACKV digor
klinik formalariin rastgalmo tezliyino nozor saldiqda yiiksok saviyyads (33,3 %) 2014 vo 2017-ci
illords tosadiif edilmisdir.

Notica

2009-2018-ci illordo horbi qulluggular arasinda ilkin askarlanmig vorom hallarimin xidmot
miiddstlorindon asililiginin tohlili zamani biitiin yas qruplar1 {izro asason xidmotin 6 aydan sonraki
dovrdo xoastaliyin rastgolmo tezliyi yiiksok olmusdur. Tadqigat miiddstindo Azarbaycan Ordusunda
varamlo xostolonms hallarinin paylanilmasininin horbi xidmot miiddstlori {izro rastgolms tezliyinin
azalma ardicilligi asagidaki kimi olmusdur: 6 aydan ¢ox xidmot edonlor arasinda rastgolma tezliyi
yiiksok, ilk 3 ayda xidmot edonlor arasinda rastgolmo tezliyi orta, 3-6 ayinda horbi xidmot edonlor
arasinda rastgolmo tezliyi on az olmusdur.

2009-2018-ci illords Azarbaycan Ordusundan vorom diagnozu ilo vaxtindan avval torxis olunan
harbi qulluggular arasinda aragsdirmalara osason passiv askarlanma aktiv askarlanmaya nisboton
(miigayisado) iki dofa yiiksok olmusdur. Todgigatin davami olaraq hoarbi xidmaotin ilk ii¢ ayinda ak-
tiv agkarlanmanin {stilinliik togkil etmosinin sobabini harbi xidmotin ilk 40 giiniindo (gonc osgorlor
arasinda) tibbi profilaktik miiayinalorin vo “Mantu” sinaginin aparilmasi ils slagslondirilmisdir.
2009-2018-ci illordo Azarbaycan Respublikasi Silahli Qiivvalorindon vorom diagnozu ilo torxis
olunanan horbi qulluggularin yas qruplar lizro paylanilmasina nazor yetirdikdo 18-29 yas qruplari
iizro xostolonmo hallar1 digor yas qruplarina nisbaton yiiksok olmugdur. Sado mikroskopiya iisulu ilo
VMB-nin agkar olunmamasi voram diagnozunu inkar etmir. Sado mikroskopiya iisulu ilo verom
mikobakteriyalarinin agkarlanma tezliyinin asagi olmasi diagnozun qoyulmasi ii¢lin digor miiayino
metodlarinin vacibliyini gostorir. Vorom xostloyinin kilinik formalar1 arasinda agciyor vorominin
ocaglt vo infiltrativ formalar1 daha ¢ox rast golinmisdir.Agciyordon konar voromlo xastolonmo
hallarinda vorom plevritlori iistiinliik toskil etmisdir.
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A REVIEW ON THE DIVISION OF MAGNETIC RESONANT PROSTATE
IMAGES WITH DEEP LEARNING

Summary

Deep learning; it is often used in dividing processes on images in the biomedical field. In recent
years, it has been observed that there is an increase in the division procedures performed on prostate
images using deep learning compared to other methods of image division. Looking at the literature;
It is seen that the process of dividing prostate images, which are carried out with deep learning, is
an important step for the diagnosis and treatment of prostate cancer. For this reason, in this study; to
be a source for future splitting operations; deep learning splitting procedures on prostate images
obtained from magnetic resonance (MRI) imaging devices were examined.
Key words: deep learning, image division, prostate cancer

Introduction

Prostate cancer is one of the most common types of cancer in men. Transrectal ultrasonography
(TRUS), computed tomography (CT) and MRI can be used to display prostate cancer. In these, with
deep learning, splitting operations can be performed especially on MR prostate images. Thanks to
advances in MRI imaging techniques, diagnostic accuracy in prostate cancer detection is increasing.
In general, although operations can be performed on MRI images with T1 and T2 weight; T2-
weighted MRI images show anatomy very well (1).

Looking at the literature, it is seen that the process of dividing MRI prostate images performed
especially with deep learning is an important step in the diagnosis and treatment of prostate cancer.
In this review study, to create resources for future splitting procedures, the studies on dividing pros-
tate images made in recent years have been examined and the following conclusions have been ob-
tained.

Cho and his friends; to make the most of the benefits of both unsupervised approaches with and
without instructors, they performed a division based on the convolutional neural network (CNN)
and topological derivative (TD). In this study of MRI prostate images, they developed a CNN-based
method and identified the prostate area. They then tried to improve the results of the CNN-based
method by performing TD-based splitting (2).

Zhu and his friends; In to overcome the problems they create in the dividing process of large
shape and tissue changes between prostate images taken from different patients, MRI has proposed
a deeply instructors CNN model in the splitting procedures on prostate images. They also compared
this model with the results of the U-net model, which is a type of fullness (fully) convolution net-
works and a CNN architecture (3).

Cheng and his friends; They have proposed a new method for dividing MRI prostate images and
surface reconstruction. The method they recommend is. It is a model that is wounded by the ad-
vantages of deep learning with holistically nested edge detector (holistically nested edge detector)
to provide a better division process, as well as pre-made deep learning-based methods. The results
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of these studies; The MRI shows that the application of HED for 3D midzonal volumetric divisions
of prostate images is positive for future studies (4).

Jia and his friends; They used bulk deep ensemble CNN’s to divide MRI prostate images. With
the method they recommend; comparing the traditional active shape model (ASM), probable ASM,
and 3D active appearance model (3D AAM), they indicated that their methods had a higher accura-
cy in dividing (5).

Yan and his friends; MRI used the graph model and the deep network for automatic splitting in
prostate images. As a result of their work, they indicated that the deep Mem nets and scratch model they
proposed performed better than traditional prostate splitting methods. In addition, you cannot MRI indi-
cated that prostate images were more suitable for the splitting process compared to prostate images ob-
tained from TRUS and CT (6).

Mun and his friends said, "I'm not going to let you go. In their study, they compared objective func-
tions in the process of dividing MRI prostate images based on ESA. In the baseline CNN model, they
developed in the splitting process, the objective functions; They compared their results using hamming
distance, Euclidean distance, Jaccard directory, Sorensen index, cosine resemblance and cross entropy.
As a result of these operations, they achieved the best division in the basic CNN model, where they per-
formed the cosine similarity using the purpose function (7).

In part 2 of the follow-up of this review study; The deep learning algorithms used in the division of
prostate images are mentioned under the title of the method. In the third part, the processes of dividing
prostate images carried out with deep learning in recent years are categorized and examined and ex-
plained in the results section.

2. Method
Deep learning: MRI is frequently used in the process of dividing prostate images and can be
mainly divided into § different algorithms. Deep learning algorithms categorized with two different
types of learning as an instructor and no instructor learning are shown in Figure 1.

Deep neural networks I

Instructor learning Repetitive neural networks |

Convolutional neural networks I

Boltzman machines |

Deep faith networks |

Unsupervised learning Limited boltzman machines J

Auto-encoders ]

Producer competition networks |

Figure 1. Deep learning algorithms.

Deep learning algorithms as shown in Figure 1; For instructor learning, deep neural networks, recur-
rent neural networks, and CNN’s; For unsupervised learning, auto-coders, Boltzmann machines, deep
belief networks, restricted Boltzmann machines and generative adversarial networks can be given as
examples (8).

Among the deep learning algorithms with instructor learning; deep neural networks are a network of
many hidden layers in which all nerve cells of a layer are connected to all nerve cells of the next layer (8);
recurrent neural networks are a network in which connections between units are provided by a directed
loop (9); CNN‘s is a network with a deepened structure because of increasing the number of hidden layers
in artificial neural networks (10). The basic structures of these networks are shown in Figure 2 (8).
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entry tier output layer  entry tier output layer

hidden laysr repeating layers
(a) deep neural networks (b) repetitive neural networks

output layer
entry tier hidden layers
convelution, pooling layers

(c) convalutional neural networks

Figure 2. Structures of instructor-learning deep learning networks

entry tier output layer
hidden layer

(a) auto-encoders (b} boltzman machines

entrance layer output layer  entry tier
hidden layers hidden layer
(c) deep belief netwaorks (d} limited boltzman

entry tier input-output layer input-output layer
hidden layer hidden layer

(e) producer competition networks

Figure 3. Structures of deep learning networks with unsupervised learning
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Of the deep learning algorithms with unsupervised learning; auto coders consist of a smaller
number of hidden layers than their input; Boltzmann machines are a network in which all nerve
cells are interconnected; limited Boltzmann machines are a network in which only nerve cells in
different layers are interconnected (8); deep belief networks are defined as the stack of limited
Boltzmann machines (9); Productive competition networks consist of the combination of a genera-
tive model that produces artificial data and a discriminant model that predicts the probability of this
data being part of the training data. The basic structures of these networks are shown in Figure 3
(8).

Considering the segmentation processes of MRI prostate images, it is seen that CNN’s that are
included in the instructor learning class from deep algorithm algorithms are generally used. CNN’s;
It consists of the input layer, convolution layer, flattened linear unit layer, pooling layer, fully con-
nected layer, dropout layer and classification layer.

3. Results
Especially when the MR prostate image segmentation procedures performed in recent years are
examined; A categorized result can be obtained as in Table 1.

Segmentation Purpose Method Source
Benefiting from both instructor and untrained ap-| ESA, topological derivative | Cho et al.
proaches
To overcome major shape and texture change prob-| ESA, U-net Zhu et al.
lems
Providing a better 3-dimensional orthogonal volu-| HED Cheng et al.
metric segmentation
Comparing batch deep ESA versus ASM and AAM | Batch deep ESA Jia et al.
To achieve a better performance than traditional| Graph pattern, deep web Yan et al.
segmentation methods
Comparing purpose functions Basic ESA Mun et al.

Table 1. MR prostate imaging segmentation studies

As a result of the examination; As a method related to deep learning in MR prostate image seg-
mentation process, which is an important step in prostate cancer diagnosis and treatment; It has
been observed that CNN, topological derivative, U-net, HED, collective deep CNN, graph model
and basic CNN are used. In addition, with this study; MR prostate images required for segmentation
processes with open-source data the relevant information is given in Table-2 (11).

Data name Number of Image type Number of | Image size
patients images
Prostate-3T 64 T2-weighted MR 1258 284 MB
Prostatex 346 MR 309251 15.1 GB
Prostate-Diagnosis 92 T1 and T2 weighted MR 32537 5.6 GB
Prostate Fused-MRI 28 MR 32508 4.4 GB
Pathology

Table 2. Open-source MR prostate image data

In the segmentation of MR prostate images to be done in the future; One or more of the open-
source data specified in Table-2 can be used according to the deep learning models to be used or

developed and/or the type of image planned to be used.
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BECORMO AMILLORININ “GONCO-114” PAMBIQ SORTUNUN
MOHSULDARLIGINA TOSiRi

Acgar sozlar: pambiq bitkisi, sort, bitki sixl1ig1, giibra normasi, suvarma rejimi, optimal aqrotexnika,
mahsuldarlq

Influence of cultivation factors on productivity of cotton variety “Ganja-114”
Summary

Cotton is very valuable technical crop. This crop keeps its strategical significance still its culti-
vation.

Increasing productivity and improving its quality is a key factor for new certificated cotton vari-
eties to remain in production for a long time. For this, it is important for each of the variety to have
its own (according to its biological characteristics) fertilizer rate, plant density and irrigation re-
gimes. That is, the incorrect application of these parameters has a negative impact on productivity.
As a result, a variety that has been painstakingly created for many years may soon become extinct.
For this purpose, in order to study the optimal agrotechnics of the newly certificated cotton variety
“Ganja-114” the research work was carried out in Ganja-Kazakh region, at 2 plant densities 60x15-
1 and 60x20-1, with 2 ferilizer norms NgoP109, N120P100 kg of active substance and 2 irrigation re-
gimes 65-65-65%; 70-70-65%. According to the results of the research work on average 34,5 cent.
Of product was obtained from the mentioned variety, in 2018-2019 when NyyP ;o kg of active sub-
stance, 65-65-65% irrigation regime was applied at 60x15-1 plant densities.

Key words: cotton plant, variety, plant density, irrigation regime, optimal ag rotechnics, productiveness

Pambiq c¢ox qiymaotli texniki bitkidir. Bu bitki 6z strateji ohomiyyatini becorildiyi giindon
indiyadok saxlamaqdadir.

Pambiq bitkisi torpag-iglim soraitino hossas oldugu iiglin hor bir bolgodo homin bdlgonin
torpag-iqlim soraitinoe uygun sortlar okilmolidir. ©ks toqdirds sort diizgiin olmayan aqrotexnikanin
tatbiqi naticasinds tez bir zamanda siradan ¢ixar. Pambiq istehsalini inkisaf etdirmok mogsadi ilo
respublikanin miixtalif bolgolorinds xostoliklora, zororvericilora vo quragliga davamli sortlarin
okilmosi do boyiik ohomiyyoto malikdir. Bu sobobdon do su qitligi olan bolgolordo quragliga
davamli sortlarin yaradilmasi alimlorimizin qarsisinda duran on osas mosolodir. Agir zohmaotlo
orsaya golon sortun uzun Omiirlii olmasi ii¢lin hor bir sortun 6ziinomoxsus aqrotexnikast olmalidir.
Bu mogsadlods yeni rayonlagsmis pambiq sortlarinin okin sahoalorinin genislondirilmosi vo uzun
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miiddot tosorriifatlarda okilocok 6z potensial imkanlar1 daxilinds mohsul vermosi ii¢lin onlarin
bioloji xiisusiyyatloring, torpag-iqlim soraitine uygun aqrotexnikasinin olmasi vacibdir. Yoni, homin
sort liclin bitki sixlig1, glibro normalar1 vo suvarma rejimlori molum olmalidir. Basqa sozlo desok
homin sortun 6zlinomoxsus-spesifik becorilmo aqrotexnikasinin olmast homin sortun uzun illor
tosorriifatlarda qalmasi demokdir. Ciinki, sort mohsuldarliga tosir edon on giiclii bioloji amildir,
digor amillor iso diizglin aqrotexnikanin (bitki sixlig1, giibro normalar1 vo suvarma rejimi) totbiq
olunmasidir. (1) H.Aslanov (2013: 30)

Bu mogsadlodo BM vo TBETI-nun seleksiyagi alimlori (©.0.Tagiyev va b.) torofindon
yaradilmis "Gonca-114" pambiq sortunun rayonlasdiqdan sonra 6ziinomoxsus miivafiq becarilmo
aqrotexnologiyasi-2018-2019-cu illordo homin institutun Texniki bitkilorin aqrotexnikasi sobasinin
Gonco RAE vo IM-n orazisindo olan tocriibo sahosindo aparilmisdir. (2) BM vo TBETI-nun
hesabatlar1 (2010-2019 il)

Tadqiqatin aparilmasinda asas moagsad becormo zaman miixtalif bitki sixligi, giibro normalari
vo suvarma rejimlorinin pambiq bitkisinin mohsuldarligina tosirini asagidaki sxem osasinda
Oyronilmosidir.

Cadval 1
Tadgiqatin sxemi
Ne | Sort | Okin sxemi | Giibro normasi | Suvarma Tokrarlar
sm t.e.m. kq rejimi %

N P I (I | I | IV
1 60x15-1 90 100 | 65-65-65 | 1 | 9 17 | 25
2 <« 60x15-1 90 // // 2 110 | 18 | 26
3| = 60x20-1 120 /! /! 3 (11| 19 | 27
4 | 4 60x20-1 120 // // 4 112 ] 20 | 28
5 : 60x15-1 90 // 70-70-65 | 5 | 13 | 21 29
6 | o 60x15-1 90 /! /! 6 | 14 | 22 | 30
719 60x20-1 120 // // 7 (15| 23 | 31
8 60x20-1 120 /! /! 8 |16 | 24 | 32

Todqiqat 8 variant 4 tokrarda aparilmigdir. Hor variant 4 corgaden ibarat olmaqla 100,8 m? (eni
2,4 m, uzunu 42m) sahoni ohato edir. (3) Coroz HUXU (1973: 210) "Gonco-114" pambiq sortu
coxtokrarli, istiqgamatli segma yolu ilo yaradilmisdir. Sort orta lifli G.Hirzutum néviino aiddir. 2015-
ci ilden rayonlagsmigdir. Sort piramida formali olmaqla yigcam, hiindiirliiyii 100-120 sm, govdasi
yogun vo mohkom meyvo budaqlari I-II tip budaqlanmaya aiddir. Yarpaqlar1 3-5 dilimli, ¢i¢oyi-orta
boyiikliikds, qozasi-orta iri, sothi hamar vo 4-5 dilimlidir. Ciyidi-orta boytikliikds, orta doracade
tiikkliidiir. Miitloq ¢okisi (1000 ododin ¢okisi) 121 qr, 1 qozada olan xam pambigin kiitlosi 6,1
qramdir.

Lif keyfiyyotino goroa V tipin tolobatina cavab verir. Tezyetisondir-yetismo miiddoti 120 giindiir.
(4) BM va TBETI-nun hesabatlar1 (2015-2019 il)

Todqgigatda fosfor giibrosini doyismodon t.e.m. hesab1 ilo 100 kq superfosfat, azot gilibrosinin
(ammonium sorast NH4NO3) iso 2 normast: N90 vo N120 kq normalari, 60x15-1 vo 60x20-1 bitki
sixliglarinda vo suvarmanin 2 rejimi: sort 65-65-65%, optimal 70-70-65% Oyronilmisdir. Sxemdo
gostarilon bu amillorin becorma dovriinds "Gonca-114" pambiq sortunun inkisaf vo mohsuldarligina
neco tosir etmosi miisahidolorlo miioyyan edilmisdir. Becormo dovriindo miisahidolor ciicortilorin
alinmasindan baslayaraq qongolomo, cicoklomo vo yetismo fazalarinda davam etdirilmisdir.
Miisahidalordo 25 bitki biitlin variantlarda ovvolcodon isarolonir. Nozordo tutulan biitiin
omoliyyatlar ilin sonunadok homin 25 bitki lizorinde aparilir. Yeni, ardicil olaraq bitkilorin
hiindiirliiyli 6l¢iilir, monopodial-simpodial budaqlar, qongo, ¢icok vo qozalar sayilir. Yetismo
fazasinda yetigmo faizi toyin edilmokls (yetisma 60-70% olduqda) y1gim giinii miioyyan edilir.
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Toadgiqatda mohsuldarligin toyin edilmosi moagsadi ilo 1qozada olan xam pambigin kiitlasi do
dogiqlasdirilir. Becormo dovriindo may ayinin 20-dok Olgiilii xotkeslo okin sahasindo variantlara
miivafiq olaraq seyroltmo omoliyyati aparilir. Aparilan seyraltmo noticosindo hektarda olan bitki
sixlig1 molum olduqgdan sonra variantlar iizro B.A.Dospexovun metodikasi asasinda hom bioloji,
hom ds faktiki olaraq mohsuldarliq hesablanmaqla tohlillor edilir. (3) Coro3 HUXHU (1973: 210-213)

"Gonceo-114" pambiq sortu iizorinds tadgiqat isi 2018-2019-cu illordo Gonco RAE vo IM-n
orazisinda hayata ke¢misdir. Todqiqatin solofi pambiq bitkisi olmusdur. Okin sahasi salof bitkinin
qaliglarindan tomizlondikdon sonra noyabr aymmda dondurma sumu altina nazords tutulan fosfor
giibrosinin 80%-1 verilorok 28-30 sm dorinliyindo sum aparilir. Sumdan 3 hofto sonra arat
apartlmisdir. Arat aparilmazdan oavval sahodo malalama vo arat aparmaq li¢iin suvarma girimlari
birgo olaraq ac¢ilmigdir. Aratin qagmamasi {iclin ona nozarat etmoklo tocriibo sahosindo malalama
vaxtinda yerino yetirilmisdir.

Tadqiqatda sopin 18 aprel tarixindo kegirilmigdir. ©kin sahssinde tam ¢ixis alindigdan sonra
corgo arasi becormoalors baglanilmigdir. 1-ci kultivasiya, 1-ci ketmonloma yerins yetirildikdon sonra
variantlarda Olctllii xotkeslorlo 60x15-1 vo 60x20-1 bitki saxlanilmaqla seyroltmo aparilmisdir.
Seyraltmo 23 may tarixindo basa catmisdir. Umumilikde 2018-2019-cu illords tadgiqatda 3
kultivasiya, 3 ketmonlomo, 1 ol alag1 (becormonin sonunda) 1 seyraltmo, 2 yemlomo giibrosi vo 2
vegetasiya suvarmast aparilmigdir. Qeyd etmok lazimdir ki, yemlomo giibrolori vo vegetasiya
suvarmalar1 li¢iin sirimlar kultivasiya ilo birgs yerino yetirilmisdir.

Yemlomads todbiq edilocok giibronin nozords tutulan normasinin 40%-i sopinlo birlikdo verilir,
sonra yerdo galan hissasi iso 2 dofo olmagqla, bitkinin kiitlovi gongalomo dovriinda, yoni 2-ci vo 3-cii
kultivasiyalarla birlikds totbiq olunmusdur. Todqgiqatda 2 dofs suvarma: 1-ci-2-5/VII; 2-¢i-31/VII-
2/VIllI-ci tarixlords aparilmisdir.

2 dofs 23-25/1X va 25/X-cu tarixlords y1gim aparilmigdir.

Becormo dovriindo aparilan fenoloji miisahidolordon aydin olmusdur ki, suvarma rejimlori
arasinda forq ¢ox cuzi olmusdur. Yoni har 2 rejimds yalniz 2 dafs suvarma getmisdir (cadval 2).

Cadval 2
"Ganco-114" pambiq sortunun yetisma dovriinda tasarriifat gostaricilori

Ne | Okin sxemi | Giibro normalar1 } AEIRE: _ 5 g
el EE |EZ|EEsE|sE 2| 2

S5 28| 25|2 8|88 2|

A" |mE|EB|2T 8% 2| 5

N P = | - M S

sm kq kq % sm ad ad qr | min | s/ha

/ha

1 60x15-1 90 100 | 65-65-65 | 76,0 | 12,0 | 10,8 | 54 | 95 | 34,5
2 60x20-1 90 /! // 774 | 123 1 10,5 | 56 | 78 | 31,7
3 60x15-1 120 /! // 74,9 | 11,9 | 85 | 52 | 95 | 33,8
4 60x20-1 120 // // 79,2 | 119 | 86 | 54 | 78 | 309
5 60x15-1 90 /! 70-70-65 | 759 | 12,0 | 85 | 53 | 95 | 33,6
6 60x20-1 90 // // 794 | 124 1 10,5 | 54 | 78 | 31,9
7 60x15-1 120 /! // 74,0 | 11,4 | 81 | 54 | 95 | 34,0
8 60x20-1 120 /! // 74,8 | 12,0 | 9,6 | 55 | 78 | 32,5

Sd=0,85 s/ha; topsSd=1,7 s/ha

Cadvoalds olan rogomlori tohlil etdikds molum olur ki, 65-65-65% suvarma rejimindo azot
giibrasinin 90 kq t.e.m. il totbigindo 60x15-1 bitki sixliginda bitkinin hiindiirliiyii orta hesabla 76,0
sm, simpodial budaqlar 12,0 ad, 1 kolda olan qozalarin say1 10,8 ad, 1 qozada olan xam pambigin
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kiitlosi 5,4 qram; 60x20-1 bitki variantinda bu rogomlor miivafiq olaraq 77,4 sm, 12,3 ad, 10,5 od vo
5,6 gqram togkil etmisdir.

Yuxarida gostorilon suvarma rejimi vo bitki sixliglarinda azot giibrasini 120 kq t.e.m. hesabu ilo
totbiq etdikdo iso bitkinin hiindiirliyli 74,9-79,2 sm, simpodial budaglar 11,9-11,9, 1 kolda olan
qozalarin say1 8,5-8,6 adod vo 1 qozanin kiitlosi iso 5,2-5,4 qram olmusdur. (5) N.Y.Seidsliyev
(2008 : 65)

70-70-65% suvarma rejiminde yuxarida qeyd olunan parametrlor arasinda forq cuzi olmusdur.
Beloki, bu rejimdo bitkilorin hiindiirlilyli, simpodial budaqlar, 1 kolda olan qozalarin say1 vo 1
qozada olan xam pambiZin kiitlasi 65-65-65% rejimds olan roqomlorin eyni, yaxud da ¢ox cuzi
forqlonmisdir.

Todqiqatda bitki sixlig1 60x15-1 bitki olan variantlarda 95, 60x20-1 bitki olan variantlarda iso
78 min togkil etmisdir.( 6) O. Paxmaros (1983: 15-16).

Cadveldon goriindiiyii kimi 65-65-65% suvarma rejiminde azot giibrasinin 90 kq (Ngg) totbiqi
60x15-1 bitki olan variantda mohsuldarliq 34,5 sentner, 60x20-1 bitki olan variantda 31,7 sentner,
azot glibrosinin (Nj) totbiqinds iso bu rogomlor miivafiq olaraq 33,8-30,9 arasinda doyismisdir.
Yoni, bu rejimdo miixtolif giibro normalarinin totbiginde mohsuldarliq 60x15-1 bitki olan
variantlarda 2,3-2,9 sentner artmigdir. (7) X.O.I'tomaxmenos (1998 :10)

70-70-65% suvarma rejimindo azot gilibrosinin (Ngg) 90 kq totbigindo 60x15-1 bitki olan
variantlarda mohsuldarliq 33,6, 60x20-1 bitki olan variantlarda iso 31,9 sentner; azot giibrosi 120 kq
(N120) verildikds iso bu ragomlor 34 vo 32,5 sentner toskil etmisdir. Mohsuldarliq arasinda olan forq
yena do 60x15-1 bitki sixlig1 olan variantlarda 1,7-1,5 sentner yliksok olmusdur. Notico olaraq 2
illik todqiqatin noticalorini tohlil etdikde aydin olur ki, "Gonca-114" pambiq sortuna becorma
dovriinds azot giibrosinin 90 kq totbiqi mohsul artimina sobab olmamisdir. Yoni hor 2 giibro (Ngo vo
Ni20) normasi 60x15-1 bitki sixliginda mohsuldarliq ¢ox olmusdur (8) Hosonov R.Q (2015: 38).

Notico: Fermerlora tovsiyya.

"Gonca-114" pambiq sortu tez yetison:119-120 giin; Sopin normas: — 50 kq; Bitki sixligr —
60x15-1 bitki; Giibro normasi - Ny P10 kq t.e.m.; Suvarma rejimi — 65-65-65% olduqda yiiksok
mohsul alds edilir.
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EXAMINATION OF MEDICAL IMAGE RECORDING ACCORDING TO
THE CATEGORY OF RESEARCH PROGRESS AND TECHNICAL
METHODS BASED ON DEEP LEARNING

Summary

With the development of imaging-guided surgery and radiotherapy, the clinical demand for
medical image matching research is stronger and the challenges are even greater. In recent years,
deep learning, especially deep convolution neural networks, has made excellent achievements in
medical image processing, and the research on medical image matching has developed rapidly. In
this paper, the domestic and foreign research progress based on deep learning medical image align-
ment is summarized according to the classification of technical methods, including the similarity
estimation based on optimization strategy, the transformation parameters of direct estimation of
medical image alignment, etc. Then it analyses the challenge of the deep learning method in medi-
cal image matching and puts forward possible solutions and research directions.
Key words: medical image recording, deep learning, CNN, full convolutional network

1. Introduction

There are various types of medical images, such as X-ray, ultrasound (US), computed tomogra-
phy (CT), magnetic resonance imaging (MRI) and positron emission tomography (PET). The medi-
cal image alignment refers to the analysis of the medical image. Medical image alignment refers to
the establishment of correspondence between two or more images, where each image is brought
into the same coordinate system through various transformation models, and the same anatomical
point on the human body has the same spatial position of the two or more matched images. For im-
age-guided radiotherapy, radiosurgery, minimally invasive surgery, endoscopy, interventional ra-
diotherapy, etc., image alignment is one of the key technologies for paramedicine. For unimodal
medical image alignment (alignment of the same type of medical images), for the same patient,
medical image alignment at different time periods can compare the growth of lesions and analyze
the treatment effect. For different patients, the alignment of images can assist in the diagnosis of the
disease. For multimodal medical images (alignment of different types of medical images), the com-
bined use of information from multiple imaging devices and multimodal image alignment before
and during surgical procedures can help to precisely locate lesions and assist in radiation treatment
planning.

Existing medical image alignment methods include two main types: grayscale-based methods
and feature based methods. The common grayscale-based methods include intercorrelation method,
sequence similarity alignment method, mutual information method, etc. Grayscale based methods
can be used for rigid and non-rigid alignment with high alignment accuracy but are plagued by
problems such as flatness of the maximum value of the similarity metric, monotonic texture, and
high computational complexity. The core steps of feature-based image alignment methods are fea-
ture extraction, feature matching, model parameter estimation, image transformation and grayscale
interpolation. Features are divided into point features, line features, and surface features, etc. The
classical alignment method is to extract features by scale invariant feature transform (SIFT) or
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speed up robust features (Surf), combined with Random sample consensus (Ransac) algorithm is
used to filter the features and obtain the coordinates of matched pairs of points so that the image
transformation parameters can be calculated. The most important problem faced by traditional
alignment methods is that they iteratively optimize the cost function from zero for each image to be
aligned, which severely limits the speed of alignment and ignores the inherent alignment patterns
shared between images of the same dataset [1].

In recent years, deep neural networks simulating human brain learning have achieved great suc-
cess in the fields of image recognition, speech recognition, natural language, and computer vision,
and have become one of the hot spots of research. Especially, convolutional neural networks (CNN)
have surpassed other methods in computer vision applications such as classification [2], segmenta-
tion [3], target detection [4], and other fields. According to the literature [5-12], deep learning is
currently excelling in both medical diagnosis and medical image processing applications, such as
detecting brain tumors, diabetic retinopathy, nodules in chest films, and determining breast cancer
based on X-rays. Using deep neural networks, expert-level diagnosis of individual diseases is possi-
ble, such as Esteva et al [13] used it for skin cancer diagnosis; Gulshan et al [14] applied it for au-
tomatic detection of diabetic retinopathy and diabetic macular edema. Among them, the research
results of Esteva et al [13] were recognized by the ex-Mol knowledge platform (at https://www.x-
mol.com/) as one of the top five global breakthroughs in science and technology in February 2017.
In medical image alignment, the application of deep learning methods has also made recent pro-
gress, and the applied methods include CNN and fully convolutional networks (FCN), which are of
great significance for clinical image-guided surgery and radiotherapy.

The research direction of our lab is segmentation and alignment of medical images, and our re-
cent work is mainly focused on the application of deep learning methods in medical image align-
ment. Shan et al [1] showed that using a fully convolutional alignment framework, the alignment
speed is 100 times faster than traditional methods. Using a typical 3D brain image as a dataset, Fan
et al [15] investigated the computational cost of seven different deformable alignment algorithms
and showed that a deep learning network without any iterative optimization (named "BIRNet" by
the authors of this paper) takes the least time. Secondly, there are some improvements in alignment
accuracy after applying deep learning methods. For example, Cao et al [16] introduced deep learn-
ing methods to the alignment of brain MRI images, and the dice similarity coefficient (DSC) was
improved in the alignment of white matter, gray matter, and cerebrospinal fluid, with a maximum
improvement rate of 2.6%. This research team has achieved some research results of multimodal
image alignment of nasopharyngeal carcinoma, and the accuracy of alignment has been improved
by several tens of times compared with the traditional SIFT algorithm. In this paper, we summarize
the research progress, analyze its challenges and countermeasures, and propose further research
directions for deep learning in medical image alignment.

2. Research progress of deep learning in medical image alignment

There are some limitations in the research of deep learning-based medical image alignment.
Shan et al [1] pointed out that "for learning-based approaches: (i) it is difficult to obtain the infor-
mation feature representation directly by learning and optimizing deformation or similarity func-
tions; (i1) unlike the image classification and segmentation, alignment labels are difficult to collect.
These two reasons limit the development of learning-based alignment algorithms". However, re-
searchers have achieved better results in ultrasound and CT image alignment of the spine [17], head
CT and MRI image alignment [18], and chest CT image alignment [19]. The deep learning methods
proposed in the currently available research results mainly use the CNN and FCN frameworks, es-
pecially some methods using the CNN framework.

The classification of research on deep learning for medical image alignment can be classified in
terms of the framework of deep learning, or by supervised and unsupervised. In this paper, we clas-
sify deep learning according to its framework and discuss supervised and unsupervised deep learn-
ing, especially unsupervised deep learning for medical image alignment in the chapter on challenges
and countermeasures.
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2.1. Research progress on CNN-based medical image alignment

The application of deep learning in medical image alignment is heavily used in CNN models,
and CNN regression, which is mostly used in recent years, is a means to solve image alignment by
learning methods.

Chen et al [17] proposed the use of CNN for the alignment in 2016, and they presented at the In-
ternational conference on medical imaging and virtual reality (MIAR): in spinal surgery in image-
guided anesthesia, a CNN is used to align 2D ultrasound and 3D CT images of multiple vertebrae
(L2 to L4). Specifically, the CNN is used to classify the input images into several pre-calibrated
standard sections, and the spatial parameters of the pre-calibrated sections are used to achieve
coarse alignment of the images, followed by fine adjustment of the local alignment using mutual
information. The method achieves automated intraoperative alignment with an average target
alignment error of 2.3 mm, which is lower than the clinically accepted 3.5 mm, but the improve-
ment of the alignment error mainly relies on the tuning using the mutual information method.

2.1.1. Similarity estimation based on optimization strategies

The key to alignment is the selection of an appropriate similarity metric. The methods of simi-
larity metrics include the sum of squared differences, mutual information, and joint entropy, etc.
Some researchers have used an iterative optimization strategy to estimate the similarity metric be-
tween images using CNN to perform the optimized image alignment metric as a cost function. This
task is challenging due to the non-convexity of the matching metric on the space of likelihood
alignment parameters. Eppenhof et al [20] proposed a CNN-based supervised estimation method for
image alignment error maps. The CNN was trained and validated on a set of 2D digital subtraction
angiography sequences, and the CNN was able to learn the alignment errors in 2D alignment imag-
es with sub-pixel accuracy. Cheng et al [18] proposed two types of stacked autoencoders to evaluate
the similarity between head CT and MRI images, which trained a binary classifier to learn the cor-
respondence between the two image blocks the method trains a binary classifier to learn the corre-
spondence between the two image blocks, converts the classification output to a continuous proba-
bility value, and then uses it as a similarity score. In addition, Cheng et al [18] proposed an effective
preprocessing of deep neural networks using multimodal superposition denoising autoencoders, and
experimental results confirmed the high accuracy and robustness of this metric. Lee et al [22] used
CNN regression to model a sequence of motion actions for 3D alignment, which took 3D raw image
data as input and the next optimal action as output and modeled the patient's cardiac CT and X-ray
tomography images (cone beam computed tomography (CBCT), abdominal spine CT, and CBCT
3D images of patients. They reduced the image alignment problem to a "strategy, learning" process,
using reinforcement learning to predict iterative updates of the alignment with the goal of finding
the best sequence of motion actions to produce the image alignment, but it is important to note that
this approach is only applicable for rigid body transformations.

2.1.2. Direct estimation of transformation parameters for medical image alignment

In CNN regression alignment methods based on optimization strategies, deformable alignment
methods require exhaustive iterative optimization and parameter tuning to estimate the deformation
fields between images. Although previous studies have proposed some learning-based initial defor-
mation estimation methods, they are often template-specific and not flexible in practical applica-
tions. Co et al [16] proposed a CNN-based regression model that directly learns a complex mapping
from input image pairs to the corresponding deformation fields and obtained good alignment per-
formance by experimenting on different brain image datasets. Miao et al [23] proposed to use CNN
regression to directly estimate the transform parameters for medical image alignment. In the 2016
IEEE transactions on medical imaging (TMI), Miao et al [23] used a deep learning approach for 2D
X-ray-3D, CT medical image alignment to evaluate the pose and position of implanted objects dur-
ing surgery. A deep learning approach for 2D X-ray-3D, CT medical image alignment was used by
Miao et al [23]. It uses a CNN regressor to predict the transformation matrix for rigid alignment of
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2D and 3D images, addressing two major drawbacks of existing grayscale based 2D/3D alignment
techniques: (1) Slow computational speed. Because re-rendering needs to be done every time the
spatial transformation parameters are updated; (ii) the capture range is small. They parameterize the
feature space into two corner parameters in 20-degree order and train a separate CNN to predict the
update of the transformation parameters. A fixed number of k blocks of region of interest are input
to the CNN separately to generate feature vectors, which are then connected first and last, followed
by two fully connected layers, and finally input to the regressor. This method is highly accurate, has
large capture range and real-time, and has been well evaluated in clinical applications. However,
their models cannot be deformable aligned.

In addition to the CNN regression approach, Sokooti et al [19] proposed an end-to-end CNN-
based method to directly predict the 3D non-rigid displacement vector field (DVF) of a given fixed
or motion image. Society et al [19] named the designed a C N The alignment accuracy of this meth-
od on 3D chest CT images are comparable to that of the conventional b-spline method. Codec net-
work to initialize the momentum of the large deformation diffeomorphic metric mapping
(LDDMM) alignment model using an open, accessible series of imaging studies (OASIS) of the
brain. Studies (OASIS) to experiment with the alignment of MRI images of the brain. The experi-
ments show that the method can accurately predict the alignment results obtained by numerical op-
timization fast, with a 1500-fold speedup in 2D and a 66-fold speedup in 3D compared to other ex-
periments that obtained similar results. However, the method requires some post-processing outside
the CNN network.

2.1.3. Studies on medical image alignment for small samples

Supervised deep learning methods generally require a large annotated clinical dataset for train-
ing, while the sample size of medical images is generally small, to address this situation, Zheng et al
[25] proposed a pairwise domain adaptation (PDA) module that adapts the trained model from the
source domain (i.e., synthetic data) to the target domain (i.e., clinical data) by learning domain in-
variant features. The PDA module can be inserted into any pre-trained CNN model and can adapt to
different deep network frameworks. The modeling capabilities of CNNs have been used to improve
the accuracy and efficiency of accurate alignment of preoperative 3D data and interpretive 2D X-
ray images. Uzunova et al [26] proposed a new method for learning representative shape and ap-
pearance models from a small number of training samples and embedded it in a new model-based
data augmentation scheme to generate a large amount of training data, solving the problem of CNN
for medical image alignment after learning from only a small amount of training data.

2.1.4. Other studies

Wu et al [27] performed alignment of brain MRI images, and they added an unsupervised learn-
ing process before the CNN so that the model could automatically learn data features. Specifically,
Wu et al [27] constructed a superimposed two-layer CNN network to find a representation of each
image block, where the high-level features are inferred from the responses of the lower-layer net-
work. The learned adaptive features were used instead of hand-designed features for image align-
ment, and good alignment results were achieved. However, they are also a block-based learning
system and rely on other feature-based alignment methods for image alignment.

Optical flow (optical flow) is a method that uses the change of pixels in the image sequence in
the time domain and the correlation between adjacent frames to find the correspondence that exists
between the previous frame and the current frame to compute the motion information of the object
between adjacent frames. Uzunova et al [26] improved the structure of optical flow neural network
(named: FlowNet) by The CNN was integrated into the optical flow alignment method and applied
to the medical image alignment problem based on CNN optical flow estimation.
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2.2. Research progress of FCN-based medical image alignment

The application of FCN in medical image segmentation is relatively common, but the applica-
tion in medical image alignment is still relatively small. At present, FCN is mainly used in FCN has
been applied to the alignment of cardiac CT images and 3D brain structure MRI images. Marc-
Michel et al [28] proposed a new method based on the prediction of two image parameters using
their Marc-Michel et al [28] proposed a new alignment method based on the prediction of two im-
age parameters using their designed FCN (which differs from the standard FCN) for 3D cardiac CT
images, the network can detect global features that cannot be detected by the sliding window meth-
od. The network can detect global features and deformations that cannot be detected by the sliding
window method. The network can detect global features and deformations that cannot be detected
by the sliding window method, and it takes less than 30ms to align the two 3D images on the
graphics processing unit (GPU). It takes less than 30ms to align two 3D images on the graphics
processing unit (GPU).

Due to the limited sample of medical images and the difficulty of labeling, researchers have
been hoping to improve the quality of the data set. Researchers have been hoping to make a break-
through in deep learning methods that are less demanding on data sets. The breakthroughs in deep
learning methods have been expected to be less demanding on data sets. Self-supervised learning
can generate Li et al [29] applied FCN for self-supervised non-rigid image alignment, using known
spatial transformation training data to learn spatial transformations. It is like the traditional image
alignment algorithm by directly estimating the image similarity between pairs of images through the
image similarity measure with the deformed motion image. Li et al [29] used the spatial transfor-
mations between image pairs to estimate the spatial transformations directly from the image similar-
ity measure between the deformed motion images. Li et al [29] conducted experiments on a 3D
brain structure MRI image set, and the trained FCNs were used to estimate the spatial transfor-
mation between image pairs by the feedforward calculation of FCN. The trained FCNs can be
aligned with new images through feedforward computation of FCNs.

3. Challenges and countermeasures
3.1. Challenges and countermeasures for medical image samples
3.1.1. Sample problem

Deep learning is used for the analysis of medical images. Deep learning for medical image anal-
ysis has three difficulties in terms of samples: (i) the sample size is small, and it is difficult to share
samples due to privacy and other It is difficult to share samples due to privacy issues. (2) The sam-
ples need to be annotated by experts, which is time-consuming and costly; (3) the samples are un-
balanced, and the pathological samples are small.

Three countermeasures are available to address these problems. For the supervised deep learn-
ing, researchers have proposed sample enhancement approach and migration learning approach. In
addition, researchers have also proposed unsupervised learning methods.

3.1.2. Sample augmentation

For sample augmentation, Chen et al [30] summarized six types of data augmentation methods,
as follows.

(1) Learning a learning model with one labeled sample (one-shot) using the stream information
of a large amount of unlabeled data.

(2) Adaptively learning classification, samples from a pre-trained model [31-32].

(3) Borrowing examples of relevant categories or semantic vocabularies to expand the training
set [33].

(4) Synthesize new labeled training data. Chen et al [30] proposed a new dual, triple net autoen-
coder network for feature enhancement. The encoder projects the multilayer visual features of the
deep CNN in the semantic space. Because there is richer information on the semantic space, data
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expansion can be done on the semantic space, and the enhanced instance representation is mapped
back to the image feature space by the decoder to obtain more expanded samples.

(5) Generating new examples using generative adversarial networks (GAN) [34-36].

(6) Attribute-guided augmentation (AGA) method, which enables the synthesis of samples
based on the expectation or intensity. That projects images into an attribute space and generates
artificial samples to extend the given training data set; it performs data augmentation in the feature
space rather than the image space.

3.1.3. Migration learning

Another experimentally validated and effective method for the case of insufficient samples is
transfer learning, i.e., transfer learning coupled with fine tuning can be used to solve the difficulties
of medical image datasets, according to which the group in this paper has conducted this research.
First, we investigate how fine-tuning a pre-trained CNN can achieve good image processing per-
formance in a hierarchical manner [38]. The group uses a pre-trained CNN as a feature extractor,
pretrains the CNN by using a natural image library (called "Imagenet") containing a large amount
of labeled data, uses the pre-trained CNN parameters as the initial values of the supervised learning
network, and uses a limited number of professional image annotation the learnable parameters in
the pre-trained CNN are tuned using a limited set of professional image annotation data. Fine-
tuning the second half of the layers of the network during migration learning training, they can
achieve almost the same accuracy, but faster convergence compared to fine-tune the whole network.
Shin et al [39] also investigated migration learning combined with fine-tuning to show when and
why fine-tuning of networks pre-trained through the imagined natural image library is useful, and
their approach was to fine-tune all layers except the last one at a learning rate 10 times smaller than
the default learning rate, and the results were validated by thoracoabdominal lymph node detection,
but it is still challenging to determine the optimal learning rate for different layers.

3.1.4. Unsupervised learning

Labeling of medical samples is costly and difficult to obtain, while it is much easier to obtain a
large amount of unlabeled medical data. Considering the uniqueness of medical images and the high
cost of labeling, unsupervised learning is an important research direction. So far, supervised models
have mostly outperformed unsupervised models and there are relatively few research results on un-
supervised learning, but there is a great desire to develop an unsupervised, end-to-end CNN frame-
work for medical image alignment.

In 2015, Jaderberg et al [40] proposed a new learning module, spatial transformer (ST), that al-
lows the network to explicitly exploit the spatial information of the data. This derivable module can
be inserted into existing CNNs, allowing the CNN to have invariance to translations, scale trans-
formations, rotations, and common distortions without additional training, and to be able to perform
image alignment without supervised labeling. In a subsequent study, the ST module was used in
conjunction within subsequent studies, progress has been made in unsupervised medical image
alignment using a combination of ST modules and other networks. De Vos et al [41] proposed a
deformable image alignment (named "DIRNet" by the authors), which consists of a CNN regressor,
a spatial regression DIRNet consists of a CNN regressor, a special transformer, and a replayer.
Dragnet performs unsupervised optimization of the similarity metric between input image pairs.
The alignment accuracy of DIRNet of cardiac MRI images is the same as that of the traditional de-
formable image alignment method and has a better performance than the traditional deformable
image alignment method. The accuracy of DIRNet for aligning cardiac MRI images is the same as
that of traditional deformable image alignment methods, with a shorter execution time.

The method of the Vos et al [41] has the drawback of supporting only small transformations on
a limited set of volumes. To be suitable for handling large deformations, Balakrishnan, et al [42]
recently combined CNN with ST and made further improvements. They defined alignment as a par-
ametric function, modeled the function using a CNN, and reconstructed the image from another
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image using a spatial transformation layer while imposing smoothing constraints on the alignment
domain. This approach is not only unsupervised does not require a large amount of annotated data,
but also greatly speeds up the process.

In addition to incorporating the ST module, the approach proposed by Shan et al [1] transposes
the traditional image alignment algorithm to an end-to-end CNN framework while maintaining the
unsupervised nature of the image alignment problem. Used for medical image alignment of 2D liver
CT/MRI and brain CT/MRI, the alignment is 100 times faster than traditional methods, and the
method can be extended to other organs beyond the liver and brain, such as kidney, lung, and heart.

In addition, in 2014, GAN was introduced. The network architecture of GAN is disruptive in that it
creates a generative network and a discriminative network at the same time, and the network can be
trained end-to-end and learn representative features in a completely unsupervised manner, which pro-
vides a research direction for a technical solution for unsupervised alignment of medical images.

3.2. Challenges and countermeasures for multimodal medical image alignment

In addition to unimodal image alignment, due to the high variability of tissue morphology in
different imaging modalities, there is a clinical need for multimodal medical image alignment,
where imaging techniques complement each other's strengths. In grayscale based multimodal image
alignment methods, the correlation between grayscale values of related pixels is complicated. Lam
et al [12] pointed out that mutual information is a standard similarity measure for multimodal image
alignment, but its performance degrades when the image contains local intensity variations, and the
mutual information only considers the intensity information in the image and ignores spatial infor-
mation. Among the feature-based alignment methods, some achievements have been made in mul-
timodal image alignment, such as Chen et al [17] achieved alignment of 2D ultrasound and 3D, CT
images of multiple vertebrae (L2 to L4); Miao et al [23] achieved alignment for 2D X-ray images
and 3D CT medical images; Cheng et al [18] proposed two types of stacked autoencoders to evalu-
ate the similarity of head CT and MRI images. However, the extraction of identical and variable
features in multimodal images is still an important research area. In clinical image-guided surgery,
correlating the contrast information on different types of medical images is a challenging task in
multimodal image alignment. In image-guided surgery, multiple scans of the patient's organs using
different imaging modalities create difficulties in identifying the patient's position and orientation
for different imaging systems, thus necessitating the development of more advanced alignment
methods to facilitate the elimination of differences in patient positioning [12].

4. Conclusion

Image-guided surgery and radiotherapy have created a strong clinical need for medical image
alignment research has created a strong clinical need, and in recent years deep learning has been the
application of deep learning in medical image alignment has also developed rapidly in recent years. This
paper categorizes the research progress of medical image alignment based on deep learning, and further
analyzes the challenges and solutions. This paper categorizes the progress of medical image alignment
based on deep learning, and further analyzes the challenges and countermeasures. Whether it is super-
vised or unsupervised learning, deep supervised learning or unsupervised learning, there is still a wide
range of research on deep learning in medical image alignment. There is still a wide scope of research in
medical image alignment, both supervised and unsupervised learning. In the clinical setting, for the
study of unsupervised learning for preoperative and intraoperative medical image alignment is very in
the future, in addition to unsupervised medical image in the future, in addition to the important direction
of unsupervised In addition to the important direction of unsupervised medical image alignment, there
are also the following interesting research directions.

(1) Automatic annotation of datasets. In medical image alignment, it is important to annotate the
data by automatic methods. In medical image alignment by automatic methods is fast but depends
on deep learning methods. For example, Chen et al [30] proposed to use the semantics of each class
to directly synthesize instance features. Uzunova et al [26] proposed a CNN-based based deep
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learning method proposed by Uzunova et al [26], generates a set of training images from a small
number of sample images with known correspondences, which can be used to synthesize many
medical image alignment training data with annotations. In the automatic annotation process, there
are still problems to be solved, such as how to apply deep learning method to efficiently label the
dataset, reduce labeling noise and labeling costs, etc. (2) Clinical applications.

(2) Clinical applications. To move towards clinical applications, there are still many Although
deep learning has accelerated the computational speed of medical image alignment, there are still a
lot of problems that remain to be solved. Although deep learning has accelerated the computational
speed of medical image alignment and provided the possibility of real-time alignment Although
deep learning has accelerated the computational speed of medical image alignment, providing the
possibility of real-time alignment. However, clinical data are always affected by the strong con-
sistency of noise, motion, and uniformity. The image guidance procedure has tissue or small object
the phenomenon of tissue or small object occlusion in image-guided surgery, and the possibility of
low-quality functional images All of these pose challenges for medical image alignment. In a surgi-
cal guidance system, these challenges need to be addressed. In a surgical guidance system, these
challenges need to be addressed to align and translate points in the image and improve the probabil-
ity of correct target registration error (TRE), especially in the case of non-rigid in addition, in surgi-
cal procedures, the probability of correct target registration error (TRE) can be improved since the
tissues are not properly aligned more accurately. In addition, during surgery, due to tissue defor-
mation, patient and device displacement, the probability of correct target registration error (TRE) is
increased. The alignment of the corrected preoperative and intraoperative images needs to be per-
formed when correcting for tissue deformation, patient, and device displacements, etc. The automat-
ic alignment is required to correct the preoperative and intraoperative images without interrupting
the operation. Therefore, automatic alignment, especially the multimodal automatic alignment, is
Therefore, automatic alignment, especially the multimodal automatic alignment, is a clinically rele-
vant research direction. Automatic image alignment methods the accuracy of the automatic image
alignment method depends largely on the accuracy and optimization of the algorithm. Accurate se-
lection of 3D landmarks, accurate extraction of the same features in multimodal images the correct
selection of 3D landmarks, accurate extraction of the same features in multimodal images, etc. are
challenges for automatic alignment [12].
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OD YOLLARI DiSKINEZiYALARININ VO XRONIKi XOLESISTITIN KLINiKi
TOZAHURLORININ DIFFERENSIAL KRITERIYALARI

Acar sozlar: xolangioxolesistit, od kisasi, simptom, kliniki, diagnoz
Differential criteria for clinical manifestations of biliary dyskinesia and chronic cholecystitis

Summary

For the diagnosis and differentiation of chronic cholesistoxolangiitis from the diseases of the biliary
system, 20 patients used modern instrumental and laboratory methods. In these methods, excision
cholesistorentgenography, retrograde cholangiography, high frequency ultrasound examination, and
cholesterol in the blood, manometric tonometry.

In the objective examination, patients were disturbed by the pain on the right side of the neck, on the
right side of the breast and in the right rib. Dyspeptic symptoms such as lower appetite, nausea, vomit-
ing, and meteorism have been discovered.

Dietotherapy, spasmolitics, antibiotics, gallbladder and physiotherapy have also been used in the
treatment. Thus, based on the results of our examination, it is recommended that they be used in early
diagnosis of chronic cholesistoxolangitis.

Key words: cholangiocholecystitis, gallbladder, symptoms, clinical, diagnosis

Hepoto vo biliar sistem organlarinin topoqgrafik, funksional oxsarlig1 onlarin patoloji doyisikliklorinin
tozahiirlorinin imumiliyi ilo saciyyalenir. Od kisosinin iltihabi xolsesistit, axarlarmin iltihabi iso xolangit
adlanir. Pataloji doyisikliklori iso miistorok sokildo tozahiir etdiyindon xolesistoxolangit diagnozu
soklindo adabiyyatda tosvir olunur. Lakin bunlarin kliniki differensial diagnozu haqqinda molumatlar
azliq toskil edir. Bu mogsadls asagidaki miiayine iisullarmin totbiqgini maslohat gérmiisiik. (4)

1. Ekskretor xolesisto rentgenoqrafiya-Xostoyo acqarina vena daxilino 6d yollarin1 askar etmok
maogsadi ilo billignost va ya billitrast kontrast maddalordon birini 10 ml miqdarinda yeridilir. 20 doqigo
kegondon sonra daxilo 1 adad ¢iy yumurta sarist agizdan qobul etdirilir. Sonra iso 6d kisasinin vo 6d
axarmin rentgenoqrafik sokili c¢ixarilir. Yumurta sarist 6d qovucu mogsadi ilo vo 6d axarlarinin
monfazini geniglondirmoak tigiin gobul edilir.

2. Retrograd xolsesistoxolangioqrafiya- Bu ohomiyyatli diagnostik metodlardan olub 6d yollar ilo
yanasi pankreas vozinin do patoloji doyisikliklorini hortorafli agkar etmoyo imkan verir. Bu mogsadlo
“Olimpus” firmasindan olan endoskopun ucunu 6d yollarinin on ikibarmaq bagirsaga agilan fater
momaciyino yeridorak, kontrast maddoni 6d axarlarina vuraraq okulyar vasitosilo fotoaparatla sokili
cokilorok, 6diin vo pankreas sirosinin keyfiyyati hagqinda molumat alinir.

3. Radioimmun ultrases miiayinosi (USM)-Fizioloji soraitdo 6d yollarinin strukturual doyigikliklori
iltihab1 prosesin xarakteri diskinetik funksional pozgunluqlar1 aydinlasdirilir.

4. Xolangiomanometriya-Od durgunlugu zamani axarlarda tozyiqi dlgiilorak, artib-azalmasma goro
pataloji prosesin mahiyyati agkarlanir.

5. Qanda xolesterinin saviyyasinin toyini.
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Xolangioxolesistit diagnozu ilo 20 xasto miiayins li¢iin nazorato gétiiriiliib. Xastalorin gan qruplarin
lizro miiayinosinds bu patalogiyanin oksor hallarda ikinci qan qrup (Ap), ti¢iincli gan qrupunda (Ba)
dominantliq géstormisdir. (1)

Cinslora gors iso gadinlarda rastgalmao tezliyi kisilors nisbaton stiinliik togkil edir. Bizim fikrimizca,
bu hal irsi-genetik meylliklo vo gadinlarin evdarliq soraitindo foaliyyati ilo olagolondirilir. Xostoliyin
inkisaf miiddoti toxminon 3-5 il arasinda formalasir. (50 %).

Anamnestik molumatlara ssaslanaraq biliar organlarin patalogiyasinin inkisafinda polietioloji amillor
istirak edirlar. (9)

1. Alimentar faktorlar. (70 %) Bura qidanin komiyyat vo keyfiyyat forqi yoni yagh vo koskin
qgidalarin gabulu baslica olaraq onlarin quru halda va fasilolorinds edilon xatalar aiddir. Bu faktorlara
hamginin talosik gidalanmani da aid etmok olar.

2. Ikinci qrup etioloji faktorlara qonsu hazm orqanlarinin pataloji proseslori aiddir. Bunlardan xroniki
persistoedici vo aqressiv hepatitlor (30%), xroniki reaktiv pankeatidlor (15 %) va qeyri-spesifik xorali
kolid (10%) toskil edirler.

3. Ugiincii amillara-ogranizmds uzun miiddet méveud olan xroniki infeksiya monbolari aiddir. (25%)
Bunlardan xroniki dekompensasiya edici, bakterial tonziliti (13%) burun vo otraf bosluglarin iltihab
ocaqlarimni (12%) gostormok olar.

Mikroblarin ifraz elodiklori toksikoallergik komponentlorin tasiri naticasinda avvelca 6d yollarinda
haraki pozgunluglar bas verarak, 6diin horokot siirotinin azalmasia vo stazina gotirib ¢ixararaq iltthabi
formalagdirir.

4. Dordiincii organizmdas lokallasan parazidlorden bagirsaq helmintozlart (20%), xlamidiyalar1 (15%)
va toksaplazmoz (10%) askar olunub. (5)

Xostoliyin kliniki tozahiirii etioloji faktorlar1 kimi polimorf simptomlarla xarakterizo edilir.(4)
Dominantliq toskil edon sikayatlordon qarinda olan agrlar togkil edir. (60%) Qida gebuluna
miinasibatino goro agrilar miixtolif xarakter dasiyir. Osason qida gobulundan toxminon 20-30-doqiqo
kegdikdon sonra xastoni narahat edir vo dos stimilyiindon yuxari sag kiirokalt: nahiyoayo (30%), boyunun
sag agag1 hissasing (15%) vo sag qabirgaalti nahiyays (35%) irradiasiya edir.

Dispeptik pozgunluglardan iso istahanin azalmasi (30%), iirokbulanma (40%), qusma (20%) toskil
edir. Sonraki yerlords gayirms vo qarinin yuxari hissaesinds gazin toplanmasi durur. (30%) (8)

Umumi baxisda xostalorin {iz dorisinin tiindlosmosi fonunda, gdzlerinin altinda bos birlosdirici
toxuma nahiyasinds holqovi kolgoslik miisahids edilir. (45%) Qonastimizo asason bunlart bodondo
movcud olan va gan carayan ils sirkulyasiya edon intoksikasiya ilo slagelondirilir va dorinin turqorlugu
zaifloyir.

Palpasiya zamam 6d kisasinin proyeksiya olundugu ndqtads agriliq toyin edilir. (70%) Bu ndqto sag
gabirga qovsii ilo garmin sag diiz ozolosinin kosisdiyi sahoyo uygundur. Soffar zonasinin agr1 simptomu
(30%). Bu mokan qarinin horizontal xatti ilo parasternal vo orta korpiiciik xattinin kosisdiyi kvadratik
sahadir. Bagga s6zlo, bura xoledoxo-pankreatik zona da adlandirilir. Nadir hallarda goboyin sag
torofindo do agnilar toyin etmisik. (15%) Agwr formalarda qaraciyorin bdyiimosi sag qabirgaalti
nahiyadon 1,5-2 sm konara ¢ixmast agrilt vo sathinin hamar olmasi toyin olunur. (15%)

Frenikus (diafraqma siniri) simptomu da miisbat toyin olunub. (20%) Bu sag dos korpliciik momovari
ozolonin ayaqciqglart arasia barmagla tozyiq etdikdo 6d kisosi nahiyssinds agrinin hiss olunmasidir. (6)

Aparilan instrumental miiayino tsullarini tohlil edorkon ekskretor xolesisto xolangioqrafiyada 6d
kisosinin hocminin bdyiimoasi, divarmin naziklosmosi 6d mohtoviyyatini ronginin bircinsli olmasi vo
kristal ¢okiintiilorini movcudlugu askar olunub.(55%) Normada 6d kisosinin qatilasdirma funksiyasi
pozulmadiqda 6ziiliiliik soviyyasine gors ddiin iist qat1 aydin, orta gat1 zoif tiind, asagi gati iso daha tiind
rongda rentgenoqrafik olaraq goriiniir. [ltihab1 proses vo xolestaz naticasinds bu qatlarin differensasiyasi
aydin nozors carpmadigima gora 6d bir rongdo goriiniir ki, bu da kliniki olaraq li¢ qathi simptomun manfi
olmas1 kimi qiymatlondirilir ve iltthabin mévcudlugunu tesdiglayir. Galdiyimiz naticoys asaslanaraq bu
0d yollarinin diskeniziyasi, disxoliyasi, xolestaz1 vo diskriyasi fonunda formalagir. Molumdur ki, 6d
kisasi vo 6d axarlar simpatik vo parasimpatik sinir liflori ilo inervasiya olunurlar. Bu azan sinirin va
simpatik sinirin saxolori vasitosilo hoyata kecirilir. Normal soraitds sinin inervasiyasinin miintozomliliyi

33



TOBIOT VO ELM beynoalxalq elmi jurnal. impakt Faktorlu. 2021/ Cild: 3 Say: 1 ISSN: 2707-1146
NATURE AND SCIENCE international scientific journal. With Impact Factor. 2021 / Volume: 3 Issue: 1 e-ISSN: 2709-4189

naticosindo 6d yollarimin  kinetikas1 ardicilligla nizamlanaraq 6diin harokotliliyini tomin edir.
Diskoordinasiyasi zamani iso 6d axarlarinin diskineziyasi bas verir. Xolongioqrafiya iss 6d axarlarmin
kinetik gabiliyystinin asag1 diismosi noticosindo axarin bozi nahiyasindo geniglonma, bozilorindo iso
monfozin daralmasi ilo ndvbalosdiyi miisahido olundugundan 6diin harokat siiratinin azalmasi vo stazi
ilo naticolonir. (2)

Retroqrad duodeno xolesistoqrafiyada kontrast maddeni fater momaciyindon yeridorkon 6d
yollarinda maneagilik méveud olan yerlords 6diin ronglonmasi goriinmiir. Diskeniziyanin naticasinds bu
xolestazla slagolondirilir. (30%)

Yiksok tezlikli ultarasos miiayinosi-6d kisosinin oksor hallarda boylimosini (60 sm?-don yuxari
olmast) divarin qalinliginin naziklagmasi va 6diin bir cinsli gériinmasini miioyyanlogdirir. (60%)

Qanda xolestrenin miqdarinin toyini-6diin qatililiq deracasindan asili olaraq yuxari vo asagi sixliliq
doracasini gostarir. Bels ki, apardigimiz miiayinalors vo kliniki miisahidolors osaslanaraq, 6d yollarinin
iltihab1 proseslorinin vaxtinda askar edib ona uygun rasional miialico aparmaq mogsadilo miiasir kliniki
va instrumental miiayino metodlarinin totbiqi tovsiys olunur. (7)

Xolesistoxolangitds apardigimiz miialiconin plani:

1. Biitlin xastalora pohrizlo miialica tayin edilmisdir: Stol Ne5-Buraya yaxs1 hall olunan duruhal gida
maddaloari daxildir.

2. Spazmolitiklor. Bunlar xastaliyin agirliq doracasinden asili olaraq hom daxile, hom do inyeksiya
soklindos toyin olunur.

3. Vegetonevrotik pozgunluglar aradan qaldiran neyroleptiklor.

4. Xostoliyin agirliq doracasindon asili olaraq antibiotiklori sutkada 2 vo ya 3 dofo olunmagla azalo
daxiline tayin olunur.

5. Xroniki infeksiya ocaglarinin sanasiyasi.

6. Od qovucu dermanlarin toyini. Bunlar tosir mexanizmino gora édiin sintezini artiran dormanlara
ayrilir ki, bunlara xoleritiklor yaxud xolaqoglar deyilir. Odiin on ikibarmaq bagirsaga axmasini tomin
edonlor iso xolekinetiklor adlanir. Biz miialicodo xoleritiklori xolesistidlords, xolekinetiklori -isd
xolangitlords totbiq etmisik. Bu dormanlarin torkibindo 6d tursulart vo duzlart ilo yanagsi bitki monsali
dorman maddolari do mévcuddur. (3)

Xostoliyin sakitlosmo fazasinda kor zondlama deyilon Diibasi hoftodo iki dofo olmagla 1 ay
miiddatinds totbiq etmisik. Bu amaliyyat sohar ac qarma daxile 25 % 10 ml ilidilmis maqnezium sulfat
mohlulu vo ya yarim stokan mineral su mohlulu gobul etdirmoklo 1 saat miiddotindo xostonin sag
gabirgaalt1 nahiyasing istiqac qoymagqla aparilir.
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MINERAL GUBRO FONUNDA UZVi GUBROLORIN PAMBIQ VO SORQO BITKISININ
MOHSULDARLIQ VO KEYFiYYOT GOSTORICILORINO TOSIRI

Agar sozlar: iizvi giibralor, mineral giibralor, pambiq, sorqo, mahsuldarlq

Effect of organic fertilizers on yield and quality indicators of cotton and sorghum plant
against mineral fertilizer background
Summary

In order to study the influence of organic fertilizers against the background of minerals on the
yield and quality of cotton and sorghum, experiments were laid under the conditions of gray-
meadow soil of the Shirvan zone. As a result of the studies, it was found that the highest crop was
obtained in versions where biohumus and mineral fertilizers were co-introduced. So in these ver-
sions, the cotton crop is 12.9 c/ha or 66.1%, and the sorghum crop is 8.5 c/ha or 42.5%, respective-
ly, compared to a control without fertilizers.
Key words: organic fertilizers, mineral fertilizers, cotton, sorghum, productivity

Giris

Diinyada kond tosorriifst1 sektorunda aparici sahoslordon biri do pambiqciliqdir. Pambiqgiliq
boylik omok sorf edon kond tosorriifati sahosi olsa da, goliri homiso yliksok olub. Elo mohz buna
goro do bu mohsulu “ag qizil” adlandirirlar. Pambiq strateji ohomiyyato malik olan bitkidir. Pambiq
asas texniki bitkilordon biri olub, (lat Gossypium) amankdmacilor fosilosine aiddir. Azarbaycanda
pambigin okilmasi XVIII asrin avvalorine tosadiif edir. Pambiq ¢ox illik bitki olmasina baxmayaraq,
yiiksok mohsul almas1 baximindan bir illik bitki kimi akilir. Pambigin on qiymatli hissesi mahlicdir.
Mahlic iso liflordon togkil olunur. Pambiq bitkisinin liflorinin ¢iyidin {izorindo yerlogmosi digor lifli
bitkilorden onu farglondiran cohatdir. Pambiq 6lks iqtisadiyyatinda miihiim rol oynadigina gors onu
domir, komiir vo neftlo bir siraya qoyurlar. Miixtolif név parcalarin toxunmasindan basqa pambiq
mahlicindan tikis sap1, kondir, baliq toru, miixtolif komorlor, rezin borular, elektrik ortiiklori, siini
ipok vo s. hazirlanir. Pambiq ¢iyidi cox giymeotli materialdir. Uzorindon liflor tomizlondikdon sonra
ciyidin bir hissasi toxum materiali kimi, aksor hissasindan iso yag alinir. Pambigin sort vo ndviinden
asili olaraq ¢iyidin torkibinds 17-25% yag, 25%-9 yaxin ziilal, 33% azotsuz (ekstpaktiv) maddslor
(nisasta, sokor va s.); 21% sellilloza vo 10-20 faiz su olur. Ciyid yag1 qiymatli vo faydali orzaq
mohsuludur. Xalq toesorriifatinin elo bir sahosi yoxdur ki,pambiqdan alinan mohsuldan istifado
olunmasin. Ondan konserv sonayesinda, qonnadi mohsullarinin istehsalinda, siini piy ve marqarin
hazirlanmasinda va texniki iglordos istifado olunur, texniki emalindan qilserin stearin (sam istehsali
liciin ag piy maddesi) va s. basqa moasullar alinir. Bu yagin tullantisindan sabun vo siirtgii yagi
hazirlanir. Yag ¢ixarildigdan sonra ¢iyidin {ist galin qabiq tobagosine “seluxa” niivo hissosino ayrilir.
Niive sixilaraq yag ¢ixdigdan sonra, qabigin icorisinde sixilmis hissoys “jmix” deyilir, o da ¢ox
qivvatli yem bitkisidir. Qoza payindan (pambiq ¢opli) yanacaq vo tikinti materiali, tizvi giibro kimi
istifada edilir. Ondan selliiloz, kagiz, karton, spirt, golovi maddolor vo s. hazirlanir. Pambiq
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qozasinin gorzoklori do ¢ox qiymotli xammaldir. Ondan kondir (kanat) diizaltmak ii¢iin material vo
iizvi sirko tursusunun istehsalinda genis istifado olunur. Miioyyan edilmisdir ki, pambiq bitkisinin
miixtolif orqanlarinda 17 tizvi tursu vardir. Bunlarin i¢orisinds limon va alma tursulari asas yer tutur.
Bitkiyo daxil olan qida maddolorinin torpaqda olmasi asas sortlordon biridir. Pambiq suya vo qida
maddalarins ¢ox talabati olan bitkidir. Bitkilorinin mohsuldarliginin on az1 40-50%-i {izvi gilibralorin
hesabina aldo olunur (310608, 1982 : 257); (Ucmaiinosa, 2017: 139).

Siipiirgo  sorqosu — (S.Lechicum) kond tosorriifatinda vo homg¢inin do xalq tesorriifatinda
ohomiyyatli bitki hesab olunur. Sorqo bitkisi conub mongali bitki oldugu ii¢iin, istiyo vo quraqgliga
davamliligina gors iso tarla bitkilori i¢erisinde miithiim yer tutur. Sorqonun govdasi vo yarpaqlar
nazik mum pordosi ilo oOrtiiliidiir ki, bu da bitkilori hoddon artiq su buxarlanmasindan vo gilinos
stialarinin tosiri naticesindo yaniq omolo golmosindon qoruyur. Eyni zamanda sorqonun kok
sisteminin basqa tarla bitkilorindon giiclii inkisaf etmosi ilo forqlonir vo digor bitkilor torofindon
istifado oluna bilmoayon hiqroskopik suyu torpagdan monimsoys bilir. Bu bitki torpaga tolobkar
deyil hotta soran torpaqglarda okildikds belo yaxs1 inkisaf edir vo yiiksok mohsul verir. Sorqo bitkisi
giibroyo ¢ox hossasdir, xiisuson miinbit olmayan torpaqlarda sorqoya giibralorin verilmasi bitkinin
hom toxum, ham da yasil kiitlo mahsulunu artirir. Sorqo bitkisinin qida elementlorine miinasibatinin
xilisusiyyotlorini gostoronds, onu geyd etmok lazimdir ki, bitkinin qida elementlorini on ¢ox
monimsaonilmasi kollanma fazasinda (13-14 yarpaq omolo golmosindon sonra) vo siipiirgo omolo
golmosindon ovval bas verir. Bu fazalarda azotun {imumi normasindan 65-70%-1, fosfor vo
kaliumun isa 45-50%-1 manimsanilir. Bu bitkinin soran torpaqlarin duzlardan tomizlonmosinds da
rolu vardir (Pycramona, 2018: 129).

Tadqiqat obyeti vo metodika

Sirvan zonasinin boz- ¢comon torpaglari soraitindo mineral giibro fonunda iizvi giibrolorin pambiq
vo sorqo bitkisinin mohsuldarligina vo keyfiyyotino tosirini dyronmok mogsadi ilo AMEA-nin
Torpagsiinasliq vo Agrokimya Institutunun Ucar Dayaq montoqasinin orazisinde ¢ol tocriibosi
goyulmusdur (Babayev vo b. 2010: 218). Tacriibo sahasino “Boyaz Altun-440 sortlu pambiq bitkisi
va siipiirga sorqosu akilmisdir.

Taocriiba sahasinin boz-coman torpaqlar1 agir-gillocoli mexaniki torkibo malikdir. Lil fraksiyasi
45-55%-dir va darins getdikco ¢oxalur, 20-60 sm dorinliyinds “fiziki gilin” miqdar1 64-85%-9 catir.
Boz-¢gomon torpaglar1 eyni zamanda yiiksok karbonatliq ilo sociyyolonirlor. Bu torpaqlarin okin
qatinda imumi humus 1,90-1,75%, timumi azot 0,16-0,11%, asan hidroliz olunan azot 86,5-72,4
mqg/kq, Umumi fosfor 0,14-0,12%, tmumi kaliumun miqdart 3,1-2,9% olmugdur. Alinan
naticalordon malum olur ki, tacriibe sahasinin torpaqglart imumiyyatls qida elementloari ilo zaif tomin
olunmusdur. Bu sahodon yiiksok vo keyfiyyotli mohsul almaq {i¢iin tocriibo sahosinin olavo
giibrolonmaya ehtiyyaci vardir.

Tacriibado mineral glibrolordon ammonium sorasi, sads superfosfat, kalium sulfatdan, lizvi giibro
kimi yarimgiiriimiis peyinden, biohumusdan vo “Sirvan” kompostundan istifads edilmisdir. Uzvi
giibralorin hamisi, mineral giibrolodon fosforun 60%-1, kaliumun 50%-1 sum altina; azotun 40%-1,
fosforun 20%-1, kaliumun 40%-1 okin zamani; mineral giibronin qalan miqdar1 iss yemloma kimi
bitki altina verilmisdir (locnexos, 1985 : 350).

Tacriiba zamani istifads edilon biohumusun tarkibinda 55% namlikds tizvi madds - 30%; humus-
9%; imumi azot - 3,2%; fosfor - 2,6%; kalium - 2,0% toskil edir. “Sirvan” kompostunun kimyavi
torkibi 28%-1 tizvi madda; 1,3% -azot; 0,82%-fosfor; 1,2% kaliumdan ibaratdir.

Tohlil vo miizakira
AMEA-nin Torpaqsiinasliq vo Aqrokimya Institutunun Ucar Dayaq meontoqasinin orazisinda
boz-¢oman torpaqlart soraitindo qoyulmus tocriibolords vegetasiya dovrii orzindo bitkilorin inkisaf
fazalar {izro fenoloji miisahidolor aparilmisdir. Vegetasiyanin sonunda alinmig naticolor cadval 1 vo
2-do verilmisdir.
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Cadval 1
Boz ¢omon torpaglari soraitinds verilmis giibrolorin “Boyaz Altun-440” sortunun
boy vo inkisafina tosiri. (iyirmi bitkidon orta rogom)
. |Birbitkidoki |Bir qozadaki | Dif q0zadaki
s Bir bitkini < pambigin Mahlic
Ne | Tacriibonin sxemasi qozalarin pambigin S o
boyu (sm-19) say1 (ododlo) |cokisi (qr-la) clyidsiz ciximi %-lo
Y ¢ 4 cokisi (qr-la)
1 | Nozarot 73 45 4,1 1,50 36,0
2 | NeoPsoK30- Fon 110 50 4,4 1,68 38,0
3 | Fon + 20 t/ha peyin 118 56 4,8 1,90 39,5
Fon+ Biohumus
4 2.5 t/ha 125 60 52 2,20 423
Fon + “Sirvan”
5 Kompostu 20 t/ha 121 34 4.7 1,75 37,2

Codval 1-yo nozor saldiqda goriiriik ki, “Boyaz Altun-440” pambiq sortu okilmig biitiin
variantlarda nazaroto nisboton artim miisahido edilmisdir. Fon kimi qobul etdiyimiz (NeoPsoKs0)
variantinda bitkinin boyu-110 sm; bir bitkidoki qozalarin say1-50 odod; bir qozadaki pambigin
cokisi-4,4 qr; ¢iyidsiz pambigin ¢okisi-1,68 qr; mahlic ¢iximi ise 38,0% toskil etdiyi halda, fona
hektara 2,5 t biohumus verilon variantda (NeoPsoK3o + 2,5 t biohumus) iso yuxarida geyd edilon
naticolor agagidaki kimi 125 sm; 60 adod; 5,2 qr; 2,2 qr; 42,3% olmsdur.

Bu varianti nozaratlo miigayiso etdikdo goriiriigk ki, bitkinin boyu 52 sm; qozanin say1 15 adad;
bir qozadaki pambigin ¢okisi 1,1 qr; bir qozada pambigin ¢iyidsiz ¢okisi 0,7 qr; mahlic ¢iximi is9
6,3% artiq olmusdur.

Cadval 2-don goriiniir ki, bitkinin boyu, gévdenin qalinligi, siipiirgociklorin uzunlugu, donds
gida maddolorinin imumi miqdar1 nisbaton artmisdir. Belo ki, fon kimi qobul etdiyimiz yalniz
mineral giibro (NeoPsoKs0) verilmnis variantda bitkinin boyu 263 sm, siipilirgociyin uzunlugu 43 sm,
govdonin qalinligi-yuxari hissasi 0,8 sm, asagi hissosi 1,9 sm oldugu halda, mineral giibro fonunda
hektara Ston biohumbhs verilon variantda iso bitkinin boyu 282 sm, gévdonin qalinligi-yuxari hissosi
-1,2 sm, asag1 hissasi -2,1 sm olmusdur.

Cadval 2
Verilmig giibralarin sorqo bitkisinin keyfiyyot gostoriciloring tasiri
Tacriibonin '1.31tl'<.1n.1'n .. | Govdonin qalinlig1 Supurgscvl ym Dg"n do ql.da .rnaddaol orinin
Ne variantlart hiindiirliyt yuxari/asagi sm-lo uzunlugu imumi miqdar1 %-1o
sm-lo sm-lo Azot | fosfor | kalium
1 Nozarat 250 0,6/1,8 41 2,08 | 0,67 | 040
(glibrasiz)
2| NeoPsoKso-Fon 263 0,8/1,9 43 2,09 | 0,68 0,41
3| Fon+20vha | Hce 1,02,0 46 2,10 | 0,68 | 043
peyin
4| Fontstha 282 122,1 50 2,12 | 0,70 | 046
Biohumus
Fon+ “Sirvan”
5 kompostu 20t/ha 275 1,1/2,0 47 2,11 | 0,69 0,45

Fon kimi gobul etdiyimiz yalniz mineral giibro (NgPsoK30) verilmis variantinda dondo azot-
2,09%, fosfor-0,68%, kalium-0,41% oldugu halda, mineral giibro fonunda hektara 2,5 ton biohumus
verilon variantinda isa azot- 2,12%, fosfor - 0,70%, kalium -0,46% olmusdur.
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Cadval 3
Uzvi vo mineral giibrolorin pambiq bitkisinin mohsuldarligina tosiri
No Tocriibonin sxemast Tokrarlar Orta moahsul Artim
1 2 3 s’/ha s/ha %
1 | Nozarat (giibrosiz) 19,0 19,5 20,0 19,5 - -
2 | NgoPsoKsz9 — Fon 22,8 24,3 23,9 23,6 4,1 21,0
3 | Fon +20 t/ha peyin 28,6 27,4 29,3 28.4 8,9 45,6
4 | Fon +2,5 t/ha Biohumus 32,5 31,7 32,9 32,4 12,9 | 66,1
5 | Fon+Sirvan kompostu 20 t/ha | 30,3 31,9 29,8 30,7 11,2 | 57,4

Tacriibo saholorindo vegetasiyanin sonunda bitkilorin mohsuldarligina nozarst edilmis alinan
naticalar cadval 3 vo 4 do verilmisdir. Cadvallors nazar saldiqda goriiriik ki, nozarato nisbaton biitiin
variantlarda mohsul artimi miigahido edilmisdir.

Cadveldon goriiniir ki, biitlin variantlar iizro pambiq bitkisinin mohsuldarlig1 nozarsto nisbaton
yiiksok olmusdur, belo ki, fon kimi gobul etdiyimiz yalniz mineral giibro (NgoPsoKso) verilmis
variantda hor hektardan 23,6 s/ha mohsul y1gilmigdir.

Yiiksok mohsul mineral vo iizvi giibronin birlikds verildiyi variantda (Fon + 2,5 t/ha biohumus)
miisahido edilmisdir. Belo ki, bu variantda hor hektardan 32,4 s/ha mohsul yigilmisdir ki, bu da
noazarato nisbaton 12,9 s/ha vo ya 66,1% olavo mohsul demakdir.

Codval 4
Ucar rayonunun suvarilan boz-¢goman torpaqlari soraitinds verilmis iizvi vo mineral giibrolorin sorqo
bitkisinin mohsuldarligina tosiri

s . Yasil kiitlo Artim Don mohsulu Artim
Ne Tacriibanin variantlari
s/ha ss/ha | % s/ha ssha | %
1 | Nozarot (giibrosiz) 172,5 - - 20,0 - -
2 | NeoP60K30 - Fon 215,0 42,5 | 24,6 22,5 2,5 | 12,5
3 | Fon +20t/ha peyin 235.5 63,0 | 36,5 23,5 3,5 | 17,5
4 | Fon+ Biohumus 5 t/ha 257,0 84,5 | 48,9 28,5 8,5 | 42,5
5 | Fon+ “Sirvan” kompostu 20t/ha 250,0 78,0 | 45,2 26,0 6,0 | 30,0

Miioyyan edilmisdir ki, on yaxsi noticolor {izvi vo mineral giibrolorin birlikdo verildiyi
variantlarda olmusdur. Belo ki, fon kimi gobul etdiyimiz yalniz mineral giibro (NgoPsoK30) verilmis
variantda bitkinin yasil kiitlosi hektardan orta hesabla 215,0 s/ha, don moahsulu iss 22,5 s/ha oldugu
halda, an ytiksok mohsul mineral giibro fonunda hektara 5 ton biohumus verilon variantda miisahido
edilmigdir, bels ki, bu variantda bitkinin yasil kiitlosi hektardan 257,0 s/ha, don mohsulu iso 28,5
s/ha olmusdur.

Natica

1. Aparilmis todqigatlar naticasindo miioyyon edilmisdir ki, “Boyaz Altun 440 sortlu pambiq
bitkisindon alinan on yiiksok mohsul mineral va iizvi giibronin birlikds verildiyi variantda miisahido
edilmisdir. Bela ki, NgoPsoK30 + 2,5 t/ha biohumus variantinda hor hektardan 32,4 sentner mohsul
yigilmigdir ki, bu da nozarsto nisboton hor hektardan 12,9 sentner vo ya 66,1% olavo mohsul
demokdir.

2. Miioyyon edilmisdir ki, sirvan zonasiin boz-¢omon torpaqlari soraitindo siipiirgo sorqosu
bitkisindon yiiksok mohsul mineral giibro fonunda hektara 5 ton biohumus verilon variantda
miigahido edilmisdir, bels ki, bu variantda bitkinin yasil kiitlosi hektardan 257,0 s/ha, don mohsulu
189 28,5 s/ha olmusdur.
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UZVi vO MINERAL GUBROLORIN $OKOR CUGUNDURU VO
QARPIZ BITKISI ALTINDA SOMOROLILIYI

Agar sozlar: iizvi va mineral giibralar, akar cugunduru, qarpiz bitkisi, fosfor, kalium, mahsuldarlg,
torpagq, keyfiyyet

Efficiency of organic and mineral fertilizers under sugar beet and watermelon
Summary

Without knowing the main quality indicators of agricultural products, it is impossible to draw
conclusions about the effectiveness of this or that agro-technical measure. One of the factors influ-
encing the quality of sugar beet and watermelon is the effective application of fertilizers. Fertilizers
increase the quality indicators of the product along with its expansion.

From this point of view, the effect of organic and mineral fertilizers on the quality indicators of
sugar beet and watermelon product in the meadow-gray soils of Mugan-Salyan region was studied.
The combined application of organic and mineral fertilizers had a positive effect on the quality in-
dicators of sugar beet and watermelon.

Key words: organic and mineral fertilizers, sugar beet, watermelon, phosphorus, potassium, productivity,
soil, quality

Giris

Bitkilorin normal bdylima va inkisafin1 tomin etmok, yiiksok vo keyfiyyatli mahsul alamq ti¢iin
onlarin ilk avval giibralorlo (NPK) tomin olunmasi vacibdir.

Aqgrokimya elminin banisi D.N.Pryanigsnikov qeyd etmisdir ki, aqrokimyanin okingilikdo
maddolor dovriyyasino miidaxilosi zaman1 glibro on giiclii vasitodir. Onsuz bitkilorin gidalanmasi
prosesini idara etmok, masulun keyfiyyotini doyismak, torpagin miinbitliyina tosir etmok miimkiin
deyildir. (isayeva F.H., 2013: 95)

Intensiv okingilik sistemindo torpaq miinbitliyinin borpasi, yiiksoldilmosi iki yolla hoyata
kecirilir. Maddi vo texnoloji. Aqrokimyada bu proses 1-ci yolla, yani okingiliyin kimyalagdirilmasi
yolu ilo hoyata kegirilir.

Miiasir soraitdo torpaq miinbitliyinin biitiin gostoricilori komiyyotco giymotlondirilmalidir. Yoni
torpaq diaqnostikasi vasitasi ilo onun torkibinde qida maddslorinin miqdar1 miioyyanlosdirilmali vo
doqiqloesdirilmalidir. Torpaqda olan osas qida maddslorinin miqdar1 ilo formalasmis mohsul vo onun
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keyfiyyoti arasinda miioyyon korrelyativ alaqgo moveuddur ki, torpaq miinbitliyindon ashi olaraq bu
olago do miixtalif olur. (Movsiimov, 2009: 409)

Belo ki, bitkilorin kimyavi tohlilorinin noticalori torpagin aqrokimyovi gostoricilorinin
dogiqglosdirilmoasine vo konkret olaraq hor hansi bir bitkinin gida elementlori ilo tomin olunmasi
soviyyasini miioyyonlogdirir. Bitkinin kimyovi tohlillorinin gostoricilori osasinda vegetasiya
miiddotinds gida elementlarinag tolobatini miioyyan etmok olar.(Moammadov, 2009 : 418)

Azorbaycanin torpaq Ortliyll holo godim zamanlardan insanlarin tosorriifat foaliyyotinin tosirino
moruz qalmigdir. Bu da torpaglarin qurulusunun, fiziki-kimyavi, aqrokimyovi xassolorinin
doyisilmosinda, miinbitlik gostaricilorinin agagi diismosinds bdyiik rol oynamisdir.

Bu baximdan Kiir-Araz ovaligi ¢omon-qohvoyi torpaqlarda garpiz vo sokor sugunduru bitkisi
altinda miixtolif glibro normalarimin bikilerin inkisafina. Masula vo mohsulun keyfiyyotinin
Oyronilmosi aktul masololordondir.

Tadqigatin metodikasi

Mineral vo lizvi giibrolorin miixtolif norma vo nisbotlorinin garpiz vo sokor cugunduru bitkisi
altinda totbiginin amtoslik mohsulun biokimyavi xiisusiyyatlorine tasirinin dyronilmasi moqsadi ilo
col tocriibolori aparilmigdir.

Col tocriibolori Mugan-Salyan zonasinda, Saatli rayonu orazisindo suvarilan c¢omon-boz,
torpaglarda fordi fermer tosorrriifatinda qarpiz vo sokor cugunduru bitkisi ilo aparilmisdir.

Tacriibalor qarpiz bitkisi ilo 4 tokrarda 6 variantda, sokor ¢ugunduru bitkisi ilo 4 tokrarda 8
variantda olmaqla aparilmisdir. Hor lokin sahasi 50 m” olmusdur.

Tacriiba sahoasindo mineral giibralordon azot giibrasi kimi amonium sorasindan (tesiredici maddo
33,3 %) fosfor giibrasi kimi sads superfosfatdan (tosiredici madds 18 %), kalium giibrasi kimi is9
kalium sulfat (tosiredici madda 51 %) istifads edilmisdir. Uzvii giibrolorden yarimgiiriimiis halda
peyindan, (torkibinds 0,5 % azot, 0,3% fosfor va 0,6% kalium) istifads edilmisdir.

Sahonin aqrokimyavi xiisusiyyetlorini dyranmak mogsadi ils torpagin 0-20, 20-40, 40-60, 60-
80, sm gatlarindan konvert iisulu ilo torpaq nlimunalori gotiiriilmiis vo torpagin miihit reaksiyasi —
pH (su suspenziyasinda) potensiometr aparatinda, {imumi humus (I.B.Tyurin), {imumi azot-
(Keldal), iimumi fosfor- (K.E.Ginzburq), imumi kalium (P.K.Smit)-o goro toyin edilmisdir.

Udulmus amonyak azotu (N-NH4)-D.P.Konev, nitrat azotu (N-NO3) Qrandval-Ly9j, miitohorrik
fosfor (1%-1i ammonium karbonatda hall olunan) Magiqin, miibadilovi kalium iso Protosov iisulu
ilo C.Hiiseynovun modifikasiyasinda tohlil edilmisdir.

Qarpiz va sokar ¢ugundurunun omtaslik mohsulunda quru maddonin migdari termostatda 105° C
qizdirilmagqla, askorbin tursusu N.K.Murri ilo, imumi sokarlilik Bentrana goro, nitratlarin miqdari
159 nitratomer vo ionomer-120 aparatinda tohlil edilmisdir.

Varianlar {izro mohsul hesabati Meseryakovun ritazi hesablama metodu ils apariimigdir.

Taocriibado garpiz bitkisinin tezyetison “Krimson Cvit” sokor ¢ugunduru bitkisinin iso “Zeyper”
hibrid sortundan istifado edilmisdir. Tocriibads bitkilors aqrotexniki qulluq islori giibralorin verilmo
normasi istisna olmaqla garpiz vo sokor sugunduru bitkisi ti¢lin gobul edilmis aqroqaydalara uygun
yering yetirilmisdir.

Tohlil vo miizakira

Kiir-Araz ovaligr Respublikamizin on qiymatli kond tosorriifati obyektidir. Olverisli tobii soraiti
vo sirin su monbalarinin olmasi, burada lap gqodim zamanlardan suvarma okingiliyinin inkisaf
etdirilmasino genis imkanlar vermisdir.

Orazinin torpaq Ortllyli vo miinbitlik xassolori bir sira alimlar torsfinden Tiiremnov, Zaxarov,
Volobuyev, M.E.Salayev, Zeynalov, M.I.Caforov. Q.S.Mommadov, Y.C.Hosonov, M.P.Babayeyv,
Q.Z.9zizov tarafindon dyronilmisdir.

M.P.Babayev respublikada inkisaf etmis comon-boz torpaglarin morfoloji diagnostikasini
vermisdir. Miioyyon etmisdir ki, bu torpaqlar Kiir-Araz, Samur-Dovagi, Nax¢ivan ovaliglariin
sleyf yataqlarini, depresiyaya ugramis c¢okokliklorini ohato edir vo deliivial-alliivial 16sobonzor
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gillicalor, bazan karbonatli vo ya sorlasmus alliivial gillicali, suxurlar {izorinda inkisaf etmisdir. Ilk
dofa isa bu torpaqlari boz-¢omon torpaqlarindan forqlondiron V.I.Volobuyev olmusdur vo conubi
Muganda Araz ¢ayinin gotirmalori tizorinds inkisaf etdiyi gostorilmisdir.

Xarici todqgiqatlara nazor saldigda iso bu torpaqlar Calciols torpaqlar kimi, todqiq olunur vo
comoan-boz torpaqlar daxil olmagqla torpaq profilinin formalagmasinda izafi buxarlanma naticosinds
quru vo yarimquru iqlim soraitundo kalsium karbonatlarin tokrar akumliyasiyasi asas diaqnostik
olamot gostorilir. (Feyziyev., Babayev, 2016: 149)

Kiir-Araz ovaliginin torpaqlari asason boz torpaq tipino aiddir. ©On genis yayillmis yarim tipi
comoan-boz (qurunt sularinin dorinliyi 3,0 m) torpaqlaridir.

Kiir-Araz ovaliginin bitki ortliyli torkibino gore miixtolifdir, 6ziino xas xiisusuyyatlori ilo
foglonir vo buranin iqlimi ilo alagadar yarimsohra tipino aiddir. Bitki Ortiiyli asason yovsan, soran
otlar1 vo ¢amon otlarindan ibaratdir.

Qranulometrik torkibino géra ¢oman-boz torpaqlar aragir gillicali vo gillicalidir. Bu torpaqlarin
torkibindo nozors ¢arpacaq dorocodo asan holl olunan duzlar vardir. Qida maddoslorinin miqdarina
goro suvarilan c¢omon-boz torpaqlar orta dorocodo tomin olunmusglar. Suvarilan g¢omon-boz
torpaqlarin udma tutumu yuksokdir. (Mommadov,2007: 361)

Orazido yayr quraq kecon miilayim isti yarimsohra vo quru ¢ol iglimi mdvcuddur. Orta
temperatur qis aylarda 1,3-3,6°C, yay aylarmda 25-28°C-dir. illik yagintmin miqdarr 200-400
mm-o catir. Azorbaycanin cografi movqgeyi vo tobii-iqlim soraiti ilo olagodar diizon orazilorin
oksoriyyati arid rayonlara aiddir.

Comon-boz torpaqlar respublikada suvarma okingiliyindo on ¢ox istifado edilon kond tosorriifati
obyektilorindondir. Olverisli tobii soraiti qodim zamanlardan bu orazilordo okingiliyin inkisaf
etdirilmosino genis imkan yaratmigdir .

Bu baximdan Mugam-Salyan zonasi suvarilan ¢omon-boz torpaqlarda miixtolif giibro
normalarmin totbiqinin qarpiz vo sokor cugunduru bitkilorin mohsuluna, mohsulun keyfiyyot
gostariciloring tasirinin dyronilmasi miithiim shomiyyat kasb edir.

Kond tosorriifatt bikilorindon yiiksok vo keyfiyyotli mohsul alinmasinda iizvi vo mineral
giibrolorin  ohomiyyati olduqca bdylikdiir. Giibrolordon diizgiin istifado edildikdo on zoif
torpaglardan belo sabit vo yiiksok mohsul almaq olur. Hazirda kond tosorriifatt mohsullarinin 50-60
%-1 torpaga verilon mineral giibrolorin hesabina alinir.

Giibrolordon somorali istifado ayri-ayr torpaq tipinin spesifik xiisusiyystlorini, bu torpaglarda
{imumi vo manimsanils bilon qida maddslarinin miqdarini dyroanmayi tolob edir.

Bitkilorin mohsuldarligini artirmaq mogsadi ilo miivafiq aqrotexniki qaydalari, birinci ndvbodo
izvi vo mineral giibralorin diizgiin totbiginin dyranilmosi aktual masaladir.

Mineral giibralorin totbiqi zamani giibro nisbotinin diizgiin miioyon edilmomaosi, xiisuson do azot
giibrolorinin normalarmin diizglin vo vaxtinda totbiq edilmomasi bitkilorin bioloji cohstdon daha
¢ox bOyiimasino vo noticodo mohsulun miqdarinin vo keyfiyyatinin asagi diismosino sobob olur
(Coforov,2017: 132].

Bundan basqa, yliksok dozada mineral gilibrolorin torpaga verilmosi meyvolordo nitrit vo
nitratlarin toplanmasina, eyni zamanda otraf miihitin ¢irklonmasina sabab olur.

Ona goro do qarpiz va sokor cugunduru bitkilori okinlorindo mineral giibralorin diizgiin nisbatini
tapmagqla lizvi giibralarlos birlikdas totbiq edilmasi ¢ox boylik shomiyyato malikdir.

Yuxarida qeyd edilonloro Saatli rayonlar1 orazisindo qarpiz vo sokor ¢ugunduru bitkisi altinda
olan ¢aman-boz torpaqglarin timsalinda nazar yetirak.

Torpaglarin aqrokimyovi cohotdon xarakterizo edilmosi onun bir sira xiisusiyyetlorinin, o
climlodon, miinbitlik, ayri-ayr1 qida elementlori ilo tomin olunma daracesi, torpagin miihit
reaksiyasinin miioyyonlosdirilmosi, ayri-ayri bitki okinlori altinda giibrolorin verilmo vaxti,
normalari, tisullart vo nisbatlorinin miioyyanlogdirilmasinds ohomiyyatli rol oynayir.

Mugan-Salyan bdlgosi suvarilan ¢omon-boz torpaglarin aqrokimyovi sociyyasi cadval 1 do
verilmigdir.
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Tocriibalor aparilmis orazinin 0-80 sm-lik torpaq qatindan gotiiriilmiis niimunslorin
tohlillorindon miioyyon olunmusdur ki, tadqiqat orazisinds torpaglar gida elementlori ilo zaif tomin
olunmuslar.

Cadval 1
Tacriiba sahasi torpaglarimin aqrokimyavi saciyyasi
Umumi | Umumi Umumi Miitoharrik Nf)liltl)ﬁgrlll ) H su
Doarinlik, N-NH, |N-NO; fosfor, | Umumi ) P .
sm-lo humus, | azot, ma/kq | mq/kq fosfor, P,0; Kalium. % kalium | suspenzi-
% % % ’ KO0, yasinda
-mqg/kq
mq/kq
0-20 2,19 0,14 | 14,78 | 892 | 0,13 20,64 3,44 250,75 8,0
20-40 1,53 0,12 | 10,64 | 7,21 | 0,10 16,40 2,56 215,57 8,3
40-60 | 0,92 0,11 | 17,61 | 4,05 | 0,08 10,07 1,74 168,30 8,1
60-80 | 0,73 0,08 7,23 | 2,12 | 0,07 5,05 1,55 121,60 8,4

Alinmig naticolordon goriindiiyili kimi torpaq mohlulunun reaksiyasi zoif golovidir, pH 8,0-8,4
arasinda toraddiid edir. Tadgiqat naticasinds miisyyan olunmusdur ki, torpagin 0-80 sm-lik qatinda
imumi azot 0,14-0,08 arasinda doyisir. Umumiyyatlo qida maddolorinin miqdar1 asag1 qatlara
getdikco azalir.

Udulan ammonyak azotunun (N-NHj4) miqgdar1 okin vo okinalti gatda 14,78 vo 10,64 mq/kq
toskil etsads torpagin daha dorin qatlarinda bu gostaricilor 17,61-7,23 arasinda toraddiid etmisdir.
Suvarilan ¢omon-boz torpaqlarda azotun nitrat formasida kifayyot godor deyildir. Torpagin okin
qatinda N-NOs miqdar iist qatda 8,92 mq/kq olmusdursa bu gostorici 40-60 sm qatda 7,21-4,05
ml/kq 80 sm-lik gatda 2,12 mq/kq oldugu miioyyon edilmisdir.

Aqrokimyavi tohlillor gostariri ki, bu torpaq tipinds asas qida elementlorinin imumi miqdarinin
¢ox olmasina baxmayaraq bitki torofindon monimsonils bilon qida maddolorinin miqdar1 azdir.

Respublika torpaglar ii¢lin qobul olunmus A.Giilohmoadovun (1980:13) qradasiyayasina asason
bu torpaqlar qida maddalori ilo zaif doracado tomin olunmusglar.

Yiiksok mohsulu alamgq ii¢iin bu torpaqglara giibrolorin verilmasi boyiik shomiyyat kasb edir.

Kond tasarriifati bitkilorinin mohsuldarligini artirmaqla yanasi onun keyfiyystinindo artirilmasi
bdyiik shomiyyeto malikdir.

Qarpiz vo sokar cugunduru bitkilorinin shomiyyati onlarin torkibinin insan organizmino lazim
olan maddalarle zongin olmasidir.

Qarpiz bitkisi vegetativ generativ organlarinin qurulusuna, inkisafina vo meyvolorin kimyavi
torkibino gora qabagkimilar fasilesing aiddir. Yemlik bostan bitkilari o, climlodon qarpiz yiiksak dad
keyfiyyotino malikdirlor. Qarpizin torkibindo sokor, vitaminlordon iso B;,B3;,C,PP vo s. eyni
zamanda mineral duzlar vo bioloji foal maddslor vardir. Bundan bagqa torkibinds ¢oxlu domir
duzlart mévcuddur. O, qida kimi istifado olunmaqla yanasi ondan bal, povidlo, dosab vo s.
hazirlanir. Qarpiz qiymatli sidik qovucu hesab edilir.

Bir sira amillorin tosirindon kond tosorriifat1 bitkilorinin o, ciimlodon qarpiz vo sokor ¢ugunduru
bitkisinin biokimyavi torkibi doyisir. Torpag-iqlim soraitindon, temperaturdan, illik yagmtilarin
miqdarindan, relyefin, aqrotexniki todbirlor sisteminin miixtolifliyindon, gilibrolorin totbigindon vo
sair amillordon ash olaraq qarpiz vo sokor ¢ugunduru mohsulunu kimyovi torkibi va keyfiyyot
xilisusiyyotlori miixtolif olur.

D.H.Pranignikov gostorir ki, giibrolorin totbiqi moadeni bitkilorin noinki moshsuldarliginin
yliksolmosindo, eyni zamanda onlarin biokimyavi xiisusiyyatlorino, basqa s6zlo kimyovi torkibino
tasir gbstara bilon an qlivvatli vasitadir.

Respublikamizda garpiz bitkisini genis miqyasda okib becormok {icilin torpaq iglim soraitinin
boylik imkanlart mévcuddur.
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Qarpiz meyvalorinin keyfiyyati onun torkibindoki quru maddslorin, sokorlorin, C vitaminin
(askorbin tursusu), B 9 vitamini (foli tursusu), nitratlarin vo s. maddslorin miqdari ilo sociyyolonir.
Bu keyfiyyat gostoricilori sortlarin bioloji xiisusiyystindon eloco do torpag-iqlim soraitindon ash
olaraq doyisir.

Istehsal olunmus kond tosorriifati mohsullarinin asas keyfiyyot gostoricilarini bilmodon, bu v ya
digor aqrotexniki todbirin somarasi haqqinda natico ¢ixarmaq olmaz. Sokor cugunduru mohsulunun
keyfiyyot gostoricilorino tosir edon amillordon biri do giibrolorin somarali totbiqidir. Giibrolor
mohsul artim ilo yanasi onun keyfiyyat gostoricilorini do yiiksoldir.

Torofimizdon aparilmis todqiqat zamani mineral vo iizvi giibrolorin birgo totbiginin qarpiz
bitkisinin keyfiyyot gdstoriciloring tosirido dyranilmisdir.

Cadvel 2 do iig¢ illik orta gostericilora gdro mineral vo ilizvi giibrolorin miixtalif norma vo
nisbatlorinin qarpiz bitkisinin biokimyavi gostaricilorine tosiri verilmisdir. Codvaldon goriindiiyii
kimi mineral vo iizvi giibrolorin miixtolif norma vo nisbotlords totbiqi, qariz bitkisindo quru
maddoanin, askorbin tursusunun, iimumi gokorin va nitratlarin toplanma miqdarina tosiri miixtalif ciir
olmusdur.

Belo ki, nozarst (giibrosiz) variantda qarpiz bitkisinde quru maddonin miqdart illik orta
gostaricilora nozoron 7,9 %, timumi sokor 7,1/%, askorbin tursusu 6,3 mlq/%, nitratlarin miqdari
46,8 mqg/kq olmusdursa, bu rogom miivafiq olaraq Fon +N120 totbiq olunan variant iizro 9,7; 8,2;
7,0 vo 58,8 mg/kqtoskil etmisdir. Beloliklo, bu gdstoricilor mineral va iizvi giibrolorin birlikdo totbiq
edilmosi variantinda yiiksolmis vo aparilan tocriibo iizro daha yaxsi gostoricilor Fon+30+16 t/ha
peyin totbiq edilon variantda 9,0%; 8,4%; 7,3 mq % va 58,6mq/kq olmusdur.

Qeyd etmok lazimdir ki, tocriibolordo on ¢ox nitratlarin miqdart Fon +N120 variantinda
olmugdur. Nozoro alsaq ki, qarpiz bitkisindo nitratlarin toplanmasinin yol verilo bilon haddi 60
mq/kq toskil edir (Mdvsiimov vo b. 2000), o halda hegbir variantda nitratlarin yol verilon hodddi
keg¢ilmomisdir.

Yekunda geyd etmok lazimdir ki, qarpiz mohsulunun keyfiyyot gdstorcilori olan quru maddanin,
sokarlorin, askorbin tursusunun, nitratlarin miqdar1 {izvi vo mineral gilibrolorin dozalarindan ashdir.
on yaxs1 gostaricilor Fon+N30+ 16 t/ha peyin totbiq edilon variantda slde olunmusdur.

Miiasir hoyatimizda sokor qidamiza ¢orok godor daxil olub, organizmdos tez ¢evrilon daha ¢ox
yayillmis enerji monbayidir. Diinyada istehsal olunan sokorin ticdo bir hissasini sokor ¢ugunduru,
tisdo i1ki hissosini iso gokor gamisi hesbina oldo edirlor. Sokor ¢ugunduru texniki bitkidir. Onun
kokiimeyvasindon sokor, eloco do yem kimi istifade edilir. Koklori nisboton xirda ag rongli,
torkibindo 16-20 faizo qodor sokor olur. Diinya o6lkolorinin 50-don ¢oxu sokori, sokor
cugundurundan alir. Bu bitki Azorbaycanda yegano sokor istehsali monboyidir. Hal-hazirda
respublikada 8000 hektardan ¢ox sahado sokor ¢cugunduru okilir. Sokor cugundurunda olan proteinin
79%, yem c¢ugundurunun 70% hozm olunan hidrokarbonatlardir. (Hiimmostova, Zamanov, 2013:
229)

Cadval 2
Suvarilan ¢coman-boz torpaqlarda giibralorin totbiginin garpiz bitkisinin
keyfiyyot gdstoriciloring tosiri
No Tocriibsnin varianti Quru maddo | Umumi soker Askorbin Nitratlarm
%-1o % tursusu mq/% | miqdar1 mqg/kq
1. | Giibrasiz (nozarat) 7,9 7,1 6,3 46,8
2. P90K60-F0n 9,5 8,0 6,8 53,7
3. | Fon +N120 9,7 8,2 7,0 58,8
4. | Fon+Ngo+ 12 t/ha peyin 9,8 8,4 7,3 58,4
5. | Fon+Nso+ 16 t/ha peyin 9,0 8,4 7,3 58,6
6. | Fon+20 t/ha peyin 9,7 8,1 7,0 54,8

Sokar gugunduru mohsulunda insan orqanizminin foaliyyeti {iclin lazim olan proteinlor (sado
ziilalar), yaglar, karbohidratlar, mineral maddolor vitaminlor vo sair vardir.
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Cugundurun torkibinds ¢oxlu miqdarda ziilal, fosfor, kalium, kalsium, B;, B, vo C vitaminlori
elaco do, 100 kq kdkds 3 qrama qodor amin tursulari, lizin, metaofrin aqrinim vardir.

Torofimizdon aparilmis todqiqat zamani mineral vo {izvi giibrolorin birgo totbiginin sokor
cugunduru bitkisinin keyfiyyat gostoricilorine tosiri do dyronilmisdir.

Torpagt osason giibrolor vermoklo zonginlogdirmak olar. Lakin bu giibralor okin sahslorine
verilorkon onlarin totbiq edilmo {isullarina vo normalarina doqiq omal edilmoadikds bitkilorin
mohsuldarligin1 artirmamagla yanasi onlarin torkibinds olan bozi maddslorin miqdarini artirir ki, bu
da bazon insan orqanizminda tozadlarin yaranmasina sabab olur.

Todqgiqat zamam1 mineral vo {izvi gilibrolorin birgo totbiginin sokor c¢ugunduru bitkisinin
keyfiyyat gostaricilorina tasiride dyronilmisdir (cadval 3).

Cadval 2
Giibralorin sokor cugundurunun kokiimeyvo mohsulunda sokorin miqgdarina tasiri
Tokrarlar Orta | Sokor artim
N Variantlar Orta |mohsul| y1gimi [sen/ha| %
B I I | OI | IV |sokorlilik | sen/ha | sen/ha
%-1o
1 Nozarat (giibrasiz) 15,5 115,2 [15,6 16,0 15,5 233,0 | 36,23 --- ---
2 NeoPooKeo 17,4 116,8 |17,6 (180 | 174 270,5 | 47,06 | 10,83 | 29,29
3 NooPgoKi20 18,1 | 18,2 |18,5]18,4 | 18,3 321,5 | 58,83 | 22,60 | 62,38
4 IN120P90K 50 19,0 1194 /19,6 (19,2 | 19,3 345,5 | 68,42 | 32,19 | 88,85
5 Ni20P9oK20+B3 19,8 119,7 119,5(19.8 | 19,7 367,0 | 72,30 | 36,07 | 99,56
6 N120PooK20tMny 5 19,5119,3 119,6 (19,7 | 19,5 360,5 | 70,39 | 34,16 | 94,27
7 N120P9oK20tB3+Mn; 5| 20,3 | 20,2 20,5 (20,4 | 20,3 377,0 | 76,72 | 40,49 | 111,76
8 Ni20P9oKi50tB3s+Mn; 5| 20,8 | 20,6 20,7 (20,9 | 20,7 385,0 | 79,88 | 43,65 | 120,48

Apardigimiz tocriibolor zamani giibrolorin biitin norma v nisbatlori soker ¢ugunduru
mohsulunun keyfiyyatini bu voya digor formada yaxsilagdirmisdir. Belo ki, on yiiksok sokarlilik vo
sokor yigimi Njy0PooKsotBs+Mn; s totbiq edilmis variantda nozoro carpir. Saatli rayonunun
Azadkond boladiyyssi orazisinds aparilan todqiqatlar zamani sokorlilik 20,7 %; sokor yigimi iso
79,88 s/ha olmusdur. Nozarat (giibrosiz) variantda iso sokorlilik 15,5 %; sokor y1gimi iso 36,23 s/ha
olmugdur. Beloliklo aparilan todqiqat noticosindo sokor ¢ugundurunun on yiiksok keyfiyyot
gostoricilori, N20PooKs50+Bs+Mn s totbiq edilmis variantda qeydo alinmisdir

Natica

1. Aparilan aqrokimyovi todqgiqatlar zamani1 miioyyon edilmisdir ki, Mugan-Salyan bolgosinin
(Saath rayonu) ¢omon-boz torpaqlart respublika torpaglari {i¢iin gobul edilmis qradasiyay osason
gida maddoloari ila zoif doracods tomin olunmusdur.

2. Suvarilan ¢omoan-boz torpaqlarda miixtalif gilibraloma sisteminin totbiqinin qarpiz bitkisi
mohsulunun keyfiyyotino tosiri do Syronilmisdir. Uzvi vo mineral giibrolorin birlikdo verilmosi
qarpiz bitkisininin keyfiyyot gostaricilorine miisbat tosir gostormisdir. Belo ki, Fon+N30+16 t/
peyinvariantda quru maddonin miqdar illik orta gostaricilors nozaran 9,0 %, imumi sokor 8,4 %,
askorbin tursusu 7,3 mlq/% vo nitrtatlarin miqdart 58,6 mq/kq oldugu miisyyon edilmisdir.
Olmusdur. Qarpiz bitkisinds nitratlar arasinda buraxila bilon haddi (60 mq/kq) kegcmomisdir.

3. Suvarilan ¢oman-boz torpaqlarda giibrolorin totbiqi sokor gugunduru mahsulunun keyfiyyastini
yaxsilagdirmigdir. Belo ki, on yiiksok sokarlilik va sokor y1gimi Nj20PgoKs0+B3+Mn, s totbiq edilmis
variantda oldo edilmisdir. Gostorilon variant iizro sokorlilik 20,7 %; sokor yigimi iso 79,88 s/ha
olmusdur ki, burada sokor artimi nozarat variantina nisboton 5.2 % toskil etmisdir.
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DOMIR TORKIBLI NANOHISSOCIKLORIN MAQNIT
PARAMETRLORININ HESABLANMASI

Agar sozlor: domir torkibli nanohissaciklor, magqnit doymasi, magqnit qavrayiciligi, ferromagnit,
superparamagqnit

Calculation of magnetic parameters of iron-contained nanoparticles
Summary
Some values of magnetic parameters of iron-containing nanoparticles were calculated. The result of
the calculations show that starting from 5 nm, the dimensions offen, Fe,, (Fe0),,, (Fe;03),, (Fe30,4),
nanoparticles behave themselves as magnetic materials.
Key words: iron-containing nanoparticles, magnetic saturation, magnetic perception, ferromagnetic,
superparamagnetic

Giris

Nanohissociklorin fiziki-kimyavi xassolorinin todqigi nanotexnologiyanin asas mosalolorindon biridir.
Nanodl¢iilii nanokristallarm fiziki-kimyavi xassalori onlarm 6Slgiilorindon giiclii suratdo asilidir, ona goro
do bu kristallarin yaradilmasi bdyiik ohomiyyst kosb edir. Magnit xassali nanohissaciklorin dl¢iisii cox
kicik olur vo miioyyon bir hadds ¢atirsa, onlarin maqnit xassasi paramaqgnetizma xassasine gevrilir. Bu
haddlorin 6l¢iisti 5-10 nm araliginda olur. Bu 6l¢iilords biologiya, kimya vo fizika sahslorinds son illordo
bir c¢ox nailiyyotlor oldo edilmigdir. Maqnit xassoli nanohissociklorin genis totbiq saholori olan
biotexnologiya, tobabot, materialsiinasliq, miihondislik vo s. saholor miixtolif név magnit xassoli
nanohissaciklorin birgs sintezino asaslanir.

Biotibbi istifado {iglin otaq temperaturunda superparamaqnitik xasso gostoran nanohissaciklorin
totbiqine iistiinliik verilir. Bundan slavs tibb terapiya biologiyada magnit nanohissaciklorin suda dayaniqh
galmasi xassosindon istifads olunur. Magnit materiallar1 molumatlarm saxlanmasi ticiin do istifads olunur.
Informasiya dastyicilarinda nanohissaciklorin dayamgqli olmasi temperatur doyismolori tosir gdstormayan
informasiya bitlorini xarakterizo etmok tiglin doyison maqnit sahasi olmalidir. Malumat materiallarmimn
miioyyon bir istiqgamotdo maqnitlogdirilmosi ilo saxlanilir. Misal iigiin kredit kartlart vo bank masin
kartlarinda maqnit xassali y-Fe;Os; vo ya Fe;O4 nanoissociklorindon istifado edilir. Daimi maqnitlor,
sosucaldicilar, miiharriklor, generatorlar, molumat saxlayici qurgularda, minerallarin ayrilmasi daxil
olmagla bir ¢ox totbiglordo istifado olunur. Ferritlor simsiz rabits, induktor kimi totbiglordo vo
mikroelektronikada istifads olunur.

Coxsayli tocriibolordon molumdur ki, nanohissocikorin maqnit xassalori bir ¢ox amillordon kristal
gofosin noviindon, Olglisii, formasi, atomlarin saymdan vo s. asilidir. Nanohissociyin torkibi, qurulusu,
Oclistinii  doyismoklo materialin maqnit xassoorini miioyyan etmok olar. Bu isdo domir torkibli
nanohissociklorinin Sl¢iinii doyigsmoklo uygun nanohissaciklorin maqnit parametrlori hesablanmigdir.
Alinmis naticalor asasinda onlarin maqnit xassolori miioyyan olunmusdur.
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NANOHISSOCIKLORIN MAQNIT PARAMETRLORININ HESABLANMASI DUSTURLARI

Nanohissociklorin  torkibini, qurulusunu vo Olgiisiinii  doyigsmoklo materialin  maqnit
xilisusiyyatlorini idara etmok olar. Miioyyon edilmisdir ki, maqgnit xassoli nanohissociklorin dlgiisii
kicilorok miioyyon bir hadds c¢atirsa onlarin maqnit xassasi paramaqgnetizma ¢evrilir. Bu hoddin
Olciisli 5-10 nm araliginda olur. Domir torkibli nanohissociklorin maqnit xassosini xarakterizo edon
komiyyatorin qiymatlorina osason onlarin maqnit xassalori haqqinda fikir sdyloye bilorik.
Nanohissociyin maqnit xassasini miioyyanlosdirmok {i¢iin avvolco onun maqgnit doymasi qiymatini
bilmak lazimdir. Nanohissaciyin maqnit doymasini toyin etmak ii¢lin

3
M, = Mg - (1-%) (1)
diisturundan istifado etmok olar. Burada Mg, hocmi materialin maqnit doymasi xarakterizo edir
va Ol¢ii vahidi A/m. D - kiira formali tosovviir edilon nanohissaciyin 6lgiisii, d - soth qabaginin
qalinligidir. d homin nanohissaciyi toskil edon atomlarin yerlosdiyi kiironin 73, radiusu ilo toyin
oluna bilor. d < 13, , Mg- nanohissaciyin maqnit doymasi olub 6l¢li vahidi A /m. Nanohissociyin
maqnit doymasi molum olduqda, onun 6z-6zilino magnitlonmasini hesablamagq tigiin

1.2
Mg, = M, - (1 ~03- (T—) ) )
diisturundan istifads etmok olar. Burada T - nanohissociyin temperaturu, T, - hocmi materialin
Kiiri temperaturudur. T, maqnit materiallar iiglin keg¢id temperaturdur, M, - nanohissociyin &z-
0zlino maqnitlonmoasi, 6l¢ii vahidi A/m. T, temperaturundan boylik qiymotlordo nizamli magqnit
domenlori omalo golmadiyine gora 6z-6ziine maqnitlonmo yaranmir. Nanohissacik iiclin digor
ohomiyyatli maqnit komiyyatlordon biri maqnit qavrayiciligidir. Bu adsiz komiyyot olub materialin
fundamental xassosini xarakterizo edir. Materialin maqnit sahasinds neco maqnitlonmasini
xarakterizo edir. Nanohissaciyin maqnit gabiliyyoti onun ¥V hacmdon, T temperaturundan, hamginin
M, 6z-6ziina maqgnitlonmasindan asili olaraq agagidaki kimi toyin oluna bilar:
2 KoV
X= MSF’ ' (3-k0-T) 3)
Burada y— nanohissaciyin maqnit gavrayiciligi, V = grr(D /2)3 kiiro formal1 tosovviir olunan

nanohissaciyin hocmi, u, = 4m-10"7 N/A? vakuumda materialin magqnit niifuzlugu, k, =
1.38065 - 10723 C/ K Bolsman sabitidir. Nanohissaciyin maqnit xassasindon asili olaraq y magnit
qavrayiciligmin ala bilocoyi qiymatlor codval 1-do verilmisdir:

Cadval 1
X magnit gabiliyyatinin gavrayiciligi
N | Maqnit Magqnit xassosi olmayan Magnit xassali
s
daviayletigl Diamagnit Paramagqnit Superparamaqnit Ferromaqnit
1 X —10°+-10° [ 10° = 10° | 5000 10° + 10°

M - nanohissaciyin maqnit doymasi va y maqnit qabiliyyatinin qiymatlori melum olduqda
onun m, maqnit momentini (6l¢ii vahidi A - m?) vo u niifuzlugunu (8l¢ii vahidi N/A?)
hesablamaq olar:

=1+ 4)
my = Ms-V ®)]

MAQNIT PARAMETRLORININ HESABLANMASI

Olgiilori D =2 nm, 5 nm, 10 nm, 15 nm, 20 nm, 25 nm vo 30 nm olan Fe, nanohissaciyi
licinv T, = 1043 K, T = 300K, Msb = 1,747278-10°A/m, d=0,234-10""m ; (Fe0),
nanohissaciyi ti¢iin T, = 858K, T = 300K, Msb = 6,04788784 - 10° %, d=0,38-10""m;

(Fe,03),, nanohissaciyi tigiin T, = 858K, T = 300K, Msb = 6,04788784 - 10° %, d=0,614-
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107°m ; (Fe3;0,), nanohissaciyi iiciin T, = 858K, T = 300K, Msb = 7,32112738-10° %,
d =0,68-10""m qiymotlorini (1)-(5) diisturlarinda nozoro alib ayri-ayriliqda baxilan domir
torkibli nanohissaciklar ligtin maqgnit doymasini M, 6z-0ziins magnitlonmani My, maqnit momenti
mg , maqnit niifuzlugu y vo maqnit qavrayiciligi y — nin qiymatlorini hesablamagq olar:

(Fe),, nanohissaciyi ti¢tin:

D = 2 nm olduqda:

2-107°\° )
V=n(— = 4,188790205 - 10~27m3

2-0,234-107°
2-107°
mgy = 0,77642379033 - 10° - 4,188790205 - 10727 = 3,252276367854 - 10721 A - m?

3
M, = 1,727478 - 10 - <1 — ) = 0,77642379033 - 10°A/m

300 \ 2
Mg, = 0,77642379 - 10° - <1 -0,3- (@) ) = 0,7242052865 - 106 A/m

4 -1077 - 4,188790205 - 107%7
3-1,38065-10723 - 300

p=4mr-10"7-(1+ 0,22212648422137) ~ 15,357694338349 - 10~7 N /A?
D = 5nm olduqda:

4 (5-10°\°
V=cn(— = 6544984695 - 10~27m3

x = (0,7242052865 - 106)2 - < > ~ 0,22212648

3

2-0,234-107°
5-107°

mgy = 1,301133022463 - 10° - 65,44984695 - 10727 = 85,15895718179 - 10721 A- m?

300 \ 1
Mg, = 1,301133022463 - 10° - (1 -03- (—) ) =1,213625117019 - 106 A/m

3
Mg = 1,747278 - 106 - <1 — ) = 1,301133022463-10°A/m

1043
411077 - 65,44984695 - 10727
3-1,38065-10723-300
u=4mr-10"7-(1+9,7468908010559 ) ~ 135,0494127581153 - 107 N/A?
D =10 nm olduqgda:
4 (10 -107°

V=37

x = (1,213625117019 - 10°)2 - ( ) ~ 9,7468908010559

3
> = 523,598775598 - 107%"m3

2:0,234-107°
10-10-°
my = 1,513261942 - 10° - 523,598775598 - 10727 = 792,3420998 - 10721 A - m?
300
1043
41 -1077-523,598775598 - 10727
3-1,38065-10-23-300
pu=4mr-10"7-(1+ 105,4729048) ~ 1337,977968869 - 1077 N /A?
D = 15 nm olduqda:
4 <15 +107°

3"\ 2

3
M, = 1,747278 - 10 - <1 - ) =1,513261941658 - 10° A/m

1,2
M, = 1,5132619417 - 106 - <1 -0,3- < ) ) = 1,41148727234-10° A/m

X = (1,41148727234 - 10°)2 - < > ~ 105,4729048

3
> = 1767,14586764 - 102" m3

3
) = 1,588782322936 - 10°A/m

2-0,234-107°

M = 1,747278 - 10° - (1 — 2222220
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my = 1,588782322936 - 10° - 1767,14586764 - 1027 = 2807,614579064 - 10721 A - m?
300 \
Mg, = 1,588782322936 - 10° - (1 -03- (@) ) = 1,48192851852699285 - 106 A/m

4 -1077-1767,14586764 - - 10727
3-1,38065-10723-300
p=po-(1+y) =4m-1077 - (1 + 392,387589428) ~ 4943,45424385- 1077 N /A?

D = 20 nm olduqda:

4 (20-107°%\° )
V=gn|———) = 4188790205 107*"m?

X = (1,481928518526993 - 10°)? - ( ) ~ 392,387589428

3

2-0,234-107°
20-107°

my = MgV = 1,627466915 - 10° - 4188,790205 - 10727 =~ 6817,11740968 - 10721 A- m?

300

1043

X = (1,51801137258038 - 106)2 - (”‘ﬁl?‘ééi?ii‘ﬁﬂi '01(;)_27) ~ 975,9487489

u=4m-10"7-(1+975,9487488) ~ 12276,7- 1077 N/A*?
D = 25 nm olduqda:

3
Mg = 1,747278 - 10 - <1 — ) = 1,627466915319765 - 106 A/m

1,2
M, = 1,62746691532 - 106 - <1 —-0,3- ( > ) ~ 1,51801137258 - 10° A/m

4 (25-107%\°
= zn(=F—) = 8181230868723 10"'m?
M., = 1,747278-105- (1 2:0,234-107\" 1,65097 - 10 A/
sb = % 25-10° ) m
mg = 1,6509763449 - 10° - 8181,230868723 - 10~27 = 13507,018637 - 10~21 A - m?

300

1043

.10~7- .10~27
x = (1539939671818 - 10°)? - (T2 20T ) 1961,617896

pu=4mr-10"7-(1+ 1961,617896) ~ 24662,9838582259 - 1077 N /A?
D = 30 nm olduqda:
4 (30 -107°

V=373

1,2
M, = 1,65097 - 106 - (1 -0,3- ( ) ) ~ 1,5399396718-10°A/m

3
> = 14137,166941154 - 107%"m3

2-0,234-107°
30-107°
mgy = 1,6667744089 - 10° - 14137,16694 - 10727 = 23563,46807 - 10721 A - m?
300
1043

41m-1077-14137,1669-10727

x= (1,554675234539 - 10°)2 - (Y 2i 0 ) ~ 3454857

u=4m-10"7 - (1 + 3454,857173525) ~ 43427,5820328 - 10~7 N/A?
(FeO),, nanohissaciyi tigiin:

3
M, = 1,747278 - 10 - <1 — ) = 1,6667744089 - 10° A/m

1,2
M, = 1,6667744089 - 106 - <1 -0,3- ( ) > ~ 1,554675235 - 10° A/m

D = 2nm olduqda:

4 (2-107%\°
V=on(— — 4188790205 - 10~27m3

3
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2-0,38-107%\°
M, = 6,04788784-105- (1 — o) * 144138 105 A/m
my = 1,44138101 - 10° - 4,188790205 - 10727 ~ 6,037642669 - 10722 A - m?
300\
M,, == 1441381013 - 10° - (1 ~03- (ﬁ) > ~ 1,3188458278 - 105 4/m

4171077+ 4,188790205-1027
3:1,38065-10723:300

x = (1,318845827821838 - 105)2 - ( ) ~ 0,007366565

p=4mr-10"7-(1+ 0,00736656492541799) ~ 12,658943138514-10~7 N/A*?

D = 5nm olduqda:
4 (5 -107°

V=§T[ >

3
) = 65,44984695 - 10~2"m?3
2-0,38-107°
5-107°
my = 3,68800313188 - 10° - 65,44984695 - 10727 ~ 241,3792405325- 10722 A - m?

3
M, = 6,04788784 - 10> - (1 — ) ~ 3,688+ 10°A/m

; 300\ ;
Mg, = 3,688-10%-(1—0,3- (@) ~ 3,374477-10% A/m

471077+ 65,44984695-10~27
3:1,38065:10723:300

x = (3,374477324 - 105)? - ( ) ~ 0,75371198

u=4m-10"7-(1+0,7537119842) ~ 22,0377947449 - 1077 N/ A?

D =10 nm olduqgda:
4 (10-107°

3
V= §T[ (T) = 523,598775598 - 10~%"m3

2-0,38-107°
10-107°
mg = 4,771112335359068 - 10° - 523,598775598 - 10727 ~ 2498,148577035 - 10722 A - m?

300\ 2
Mg, = 4,771112335 - 105 - (1 -03- (—> ) ~ 4,36550887 - 105 A/m

3
M, = 6,04788784 - 105 - (1 ) ~ 4,771112335-10°A/m

858

.10~7- .10~27
X = (4365508869779 - 105)? - (T2 _ZZSRTIERT ) . 10,091416465

=g (1+yx) =4m-10"7-(1+ 10,091416465) ~ 139,3788499 - 10~7 N /A?

D = 15 nm olduqgda:
4 <15 -107°

V=§T[ >

3
> = 1767,14586764 - 10~?"m?3
2-0,38-107°
15-107°
my = 5,174399058 - 10° - 1767,1458676 - 10727 ~ 9143,9179131 - 10722 A - m?

3
M, = 6,04788784 - 10° - <1 — ) ~ 5,174399058 - 10> A/m

300
858

1,2
My, = 5,174399 - 105 - (1 ~03- ( ) ) ~ 4,734511241- 105 A/m
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4m1077-1767,14586764 1027
3:1,38065-10723:300

X = (4,734511241 - 105)? - ( ) ~ 40,050787093977

u=4m-10"7- (1 + 40,050787) ~ 515,859404634 - 1077 N /A?

D = 20 nm olduqda:
4 <20 -107°

3"\ 2

3
> = 4188,790205 - 10~2"m?3
2-0,38-107°
20-107°
my = 5,384296217 - 10° - 4188,790205 - 10727 ~ 22553,68725 - 10722 A - m?

3
M, = 6,04788784 - 10> - (1 - ) ~ 5,3842962167 - 10°A/m

300\ 2
M, = 538429621666 - 10° - (1 —03- (@) ) ~ 4,926564549 - 105 A/m

471077+ 4188,790205-10~27
3:1,38065:10723:300

x = (4,926564549 - 105)2 - ( ) ~ 102,793479342

f=p (1+x) =4m-1077 - (1 + 102,79342) ~ 1304,3065847288 - 10~7 N /A2

D = 25 nm olduqda:
4 (25 -107°

V=2
™™

3
3 > = 8181,230868723 - 10727m3

2-0,38-107°
25-107°
mgy = 5,5129182049 - 10° - 8181,230868723 - 10727 ~ 45102,45659470 - 10722 A - m?

300\ 2
M, = 55129182 - 10° - <1 —0,3- <—) ) ~ 5,044252080064 - 105 A/m

3
M, = 6,04788784 - 10° - (1 - ) ~ 5,5129182049 - 10° A/m

858
4m-10~7-8181,230868723-10727
3-1,38065-10723:300

x = (5,04425208 - 10°)2 - ( ) ~ 2104,7502207

u=4m-1077- (1 + 2104,750220768) ~ 26461,637695 - 1077 N /A?
D = 30nm olduqda:

4 (30-107°%\° )
V=sn|———| =14137,166941154- 10""m’
2-0,38-107%\"
M, = 6,04788784+10° -1~ o o—05—) =~ 5599794235 105A/m

mgy = 5,59979424 - 10° - 14137,166941154 - 10727 ~ 79165,22594216 - 10722 A - m?

300\ 2
M, = 5,5997942354 - 105 - <1 -03- (ﬁ) ) ~ 5,12374257517 - 105 A/m

41-107-14137,166941154 -10~27
3:1,38065:10723:300

x = (5,12374257517 - 105)2 - ( ) ~ 3752,5401043

u=po-(1+yx) =4m-1077- (1 + 3752,5401043018) ~ 47168,3760665 - 107 N /A?
(Fe,03), nanohissaciyi ti¢iin:

D = 2 nm olduqda:
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4 (2-107
—3™\ 72

3
) = 4,188790205 - 107%"m?3
2-0,614-107°
2-107°
my = 0,34782888 - 10° - 4,188790205 - 10727 ~ 1,4569822193457 - 10722 A - m?

3
M, = 6,04788784 - 10° - <1 — ) ~ 0,347828883291 - 10°A/m

300\ 2
Mg, = 1,456982219 - 105 - (1 -03- (ﬁ> ) ~ 1,3331207388-10° A/m

411077+ 4,188790205-10 27

X = (1,3331207388 - 10°)? - (28D ) ~ 0,007526896263

p=po-(1+yx) =4m-1077-(1+ 0,007526896263) ~ 12,6609563823775 - 10~7 N /A?
D = 5nm olduqda:

4 (5-107%\°
V= 3T z = 65,44984695 - 10~2"m3
2-0,614-107°\°
M = 6,04788784-10°-( 1 — 10 ~ 2,59662221089 - 10°A/m
my = 2,596622210889588 - 105 - 65,44984695 - 10727 ~ 169,94852629 - 10722 A - m?
300\ 12
M, = 2,5966222109 - 10° - <1 —0,3- <@) ) ~ 2,375877258 - 105 A/m

4110”7+ 65,44984695-10727
3-1,38065-10723-300

x = (2,375877258 - 105)? - ( ) ~ 0,3736288417685

u=4m-10"7-(1+0,3736288417685) ~ 17,26152911 - 1077 N / A?
D =10 nm olduqgda:

4 (10-107%\°
V=gm|———] =523598775598" 107273
2-0,614-107°\°
M = 6,04788784-10°-( 1 — 1010 ~ 4,0822499976 - 105 A/m
my = 4,0822499976 - 10° - 523,598775598 - 10727 ~ 2137,4611- 10722 A - m?
300\ 12
Mg, = 4,0822499976 - 105 - <1 ~03- <@) ) ~ 3,7352083373056 - 10° A/m

4m+10~7-523,598775598:10727
3-1,38065-1023-300

X = (3,7352083373 - 10°)? - ( ) ~ 2,9890307341366

u=4m-1077-(1+ 2,9890307341366) ~ 50,127640135562 - 1077 N /A?
D = 15 nm olduqgda:
4 <15 -107°

V=2
A

3
3 > = 1767,14586764 - 10~?"m?3

2-0,614-107°

15-107°
my = 4,68080979 - 10° - 1767,14586764 - 10727 ~ 8271,67367620 - 10722 A - m?
300

1,2
M, = 4,680809789 - 105 - (1 -0,3- (ﬁ) ) ~ 4,282883155-10°A/m

4m-10~7-1767,14586764 1027

X = (4,28288315521 - 10%)? - (TS0 S0 ) ~ 3,77428333029

p=4m-10"7- (1 + 32,77428333029) ~ 424,4201745875- 107 N/ A?
D = 20 nm olduqda:

3
M = 6,04788784 - 10° - <1 — ) ~ 4,680809789 - 10° A/m
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4 (20-10°
3" 2

3
> = 4188,790205 - 1072"m?3
2-0,614-107°
20-107°
my = 5,0008678474 - 10° - 4188,790205 - 10727 ~ 20947,58625597 - 10722 A - m?

3
M, = 6,04788784 - 10° - <1 — ) ~ 5,000867847468 - 10° A/m

300\ 2
ngp::5000867847-105-<1-a3-(§§§> ):34575732326-105A/n1

411077+ 4188,790205-10 27

X = (4,5757323261714 - 10°)2 - (TS8P R0 ) ~ §8,674384598

p=4m-10"7- (1 + 88,674384598) ~ 1126,8815860467 - 1077 N /A?
D = 25 nm olduqda:
4 (25 -107°

V:§T[ )

3
> = 8181,230868723 - 10727m3

2-0,614-107°
25-107°
my = 5,19973089 - 10° - 8181,230868723 - 10727 ~ 42540,198837199 - 10722 A - m?

300\ 2
A%:awwm%@m&Gea&G—))zaﬁmwﬁnmmm

3
M, = 6,04788784 - 10> - (1 > ~ 5,199730886 - 10° A/m

858

4m10~7-8181,230868723-10727

x = (475768955 - 10°)% - ( o8 ) ~ 187,240244816865
3:1,38065:10 -300
4= 411077 - (1 + 187,2402448) ~ 2365,49675349955 - 10~7 N/A?
D =30 nm olduqda:
4 (30-10—9

V=§T[ >

3
> = 14137,166941154 - 107%"m3

2-0,614-107°
30-107°
mgy = 5,33519281 - 10° - 14137,16694 - 10727 ~ 75424,51142416 - 10722 A- m?

3
M, = 6,04788784 - 10> - (1 — > ~ 5,33519281-10°A/m

300\ 2
Mw:a%mwmgm&G—m}%%)>z&%m%wmquﬁmm

. -7. . —-27
x = (4,8816355388 - 105)2 - (4” 1 een e A ) ~ 340,628861052

u=4mr-10"7- (1 + 340,62886105248996 ) ~ 4283,034880547 - 107 N /A?
(Fe30,),nanohissaciyi tigiin:
D = 2nm olduqda:
4 (2 1077

3"\ 2

3
> = 4,188790205 - 107?"m3

2-0,38-107°
2-107°
my = 1,74482964622 - 10° - 4,188790205 - 10727 ~ 7,30872533148 - 10722 A - m?

3
MS==732112738-105-<1—- ) ~ 1,744829646 - 10° A/m

300\ 2
Mg, = L744829646-105-(1-—(L3-(§§§> >fz 1,59649695 - 105 A/m

411077+ 4,188790205-10 27
3:1,38065:10723:300

X::(L5964969526879-105)2-( ):z(x0107947639

54



TOBIOT VO ELM beynoalxalq elmi jurnal. impakt Faktorlu. 2021/ Cild: 3 Say: 1 ISSN: 2707-1146
NATURE AND SCIENCE international scientific journal. With Impact Factor. 2021 / Volume: 3 Issue: 1 e-ISSN: 2709-4189

pu=4mr-10"7-(1+ 0,01079476392798) ~ 12,702021618571 - 107 N /A?
D = 5nm olduqda:

4 (5-107°\° )
V=sn(— — 65,44984695 - 10~27m3
2-0,68-107%\°
M, = 7,32112738 - 105 - 15— ~ 2,8246985118 - 105 A/m
my = 2,824698512 - 10° - 65,44984695 - 10727 ~ 184,867085278 - 10722 A - m?
300\ 2
ngp==2324698512-105-<1-Q3-(§§§> :)::25845642569-105A/n1

471077+ 65,44984695-10~27
3:1,38065:10723:300

X::(&584564256926-105)2-( )z:&442147384823

p=4mr-10"7-(1+ 0,442147384823) ~ 18,122558518 - 107 N /A?

D = 10 nm olduqgda:
4 <10 -107°

V=§T[ >

3
> = 523,598775598 - 107%?"m?3
2-0,68-107°
10-107°
my = 4,72192615 - 10° - 523,598775598 - 10727 ~ 2472,39475- 10722 A - m?

3
M, = 7,32112738 - 10° - <1 — ) ~ 4,72192615-10°A/m

300\
Mm=anﬂnm54m-G—03(a§)>z43mmmn94mAﬁn

10-7. 10—27
X = (4,3205041186 - 10%)? - (TSR0 ) . 9 88442081564

u=4m-1077- (1 +9,8844208156) ~ 136,7776658919 - 10~7 N / A?
D = 15 nm olduqda:

4 (15 -107°

V=2
A

3
3 > = 1767,14586764 - 10~?"m?3

2-0,68-107°
15-107°

my = 5,50487291 - 10° - 1767,1458676 - 10727 ~ 9727,91341568 - 10722 A - m?

300\ 2
ngp::550487291-105-(1-—a3-(———> >::5ﬁ36890735-105A/n1

3
M, = 7,32112738 - 10° - <1 — ) ~ 5,5048729105 - 10°A/m

858
4m1077-1767,14586764 10727
3-1,38065-10723:300

x==(&036890735-105)2-( )::453300096

u=4m-1077- (1 + 45,33000960216) ~ 569,6337006132 - 1077 N /A?

D = 20 nm olduqda:
4 (20 -107°

V:§T[ 2

3
> = 4188,790205 - 107?"m3
2-0,68-107°
20-107°
my = 5919588058659 - 10° - 4188,790205 - 10727 ~ 24795,9124777 - 10722 A - m?

3
M, = 7,32112738 - 105 - (1 — ) ~ 5919588059 - 10° A/m
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300\ 2
Mg, = 5919588 - 105 - (1 -03- (ﬁ> ) ~ 541634997 - 105 A/m

411077+ 4188,790205-10 27

X = (54163499744 - 10%)2 - (=280 ) ~ 124,24828356328

p=4mr-1077-(1+ 124,24828356328) ~ 1561,3500273693 - 10”7 N/ A?
D = 25 nm olduqda:

4 (25-107%\°
=sm|—F—) = 8181,230868723 - 10~27m3
2-0,68-107%\°
M, = 7,32112738 - 10° | 1 - —2—-——] ~ 6,1901383234-10°A/m
my = 6,19013832338 - 105 - 8181,2308687 - 10~27 ~ 50642,950736 - 10722 A - m?
300\ 12
Mg, = 6,1901383234 - 10° - <1 -0,3- <@) ) ~ 5,663900126 - 10° A/m

4m-10~7-8181,230868723-10727

x = (566390012568 - 10%)? - ( T T ) ~ 265,361658887

u=4m-10"7-(1+ 265,361658887) ~ 3347,199323 - 1077 N /A?
D =30 nm olduqda:

4 (30 -107°

—3"\ 7 2

3
> = 14137,166941154 - 107%"m3
2-0,68-107°
30-107°
my = 6,36990917 - 10° - 14137,16694 - 10727 ~ 90052,4694 - 10722 A - m?

3
M, = 7,32112738 - 10° - (1 - ) ~ 6,3699091746- 10°A/m

300\ 2
Mg, = 6,369909175 - 105 - (1 -03- (@) ) ~ 5,82838823456 - 105 A/m

4171077-14137,166941154 -10~ 27
3-1,38065-10723-300

x = (5,82838823456 - 105)? - (

Noticolor cadval 2-da verilmisdir.

) ~ 6144,36065 - 10~7N /A2,

Cadval 2.
Domir torkibli nanohissociklorinin magnit parametrlorinin
hesablanmig giymatlori
Nano- | Ol¢ Magqnit Oz-6ziina Magqnit Magqnit Magqnit
hissoci | lisii | doymasi | maqnitlon | momenti niifuzlugu u qabiliyyati
k nm | M, mo m0 (N/A?) X
(A/m) Msp 4/ (A- mZ)
m)
2 0,7764 0,7242 3,25228 | 15,3577-1071°| 0,22213
106 106 -10721
5 1,3011 1,2136 85,15896 | 135,049-1077 9,74689
Fe -10° -10° -10721
10 1,5133 1,4115 792,342 1337,978 105,4729
106 106 -10721 -1077
15 |1,58878 | 1,4819 2807,615 4943,454 392.3876
-10° - 106 -10721 -1077
20 |1,62747 | 1,51801 6817,12 12276,7 - 1077 975,949
- 10° - 10° -10721
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25 11,65098 | 1,5399 24662,984 1961,618
-10° - 106 13507,0186| -1077
_10—21
30 | 1,6668 | 1,554675 | 23563,468 43427,582 3454,857
106 - 106 10721 1077
2 1,44138 | 1,31885 6,0376 12,6589-10"7 | 0,00737
-10° - 105 10722
FeO |5 3,688 | 3,37448 | 241,379 | 22,0378-1077 | 0,75371
105 -10° 10722
10 |4,77111| 4,3655 2498,15 | 139,379-10"7 | 10,0914
-10° 105 10722
15 | 517439 | 4,73451 | 914392 | 515,859-10"7 | 40,0508
-10° - 105 10722
20 |5,38429 | 492656 | 22553,7 1304,307 102,793
-10° -105 10722 1077
25 |5,51292 | 5,044252 | 45102,5 26461,64 2104,75
-10° - 105 10722 1077
30 | 55998 | 512374 | 791652 47168,38 3752,54
-10° - 105 10722 1077
2 0,347828 1,33312 | 1,45698 12,66097 0,007527
-10° -105 10722 1077
5 2,596622 2,37588 | 169,949 17,26153 0,373629
Fe,05 -10° -10° 10722 1077
10 |4,08225 | 3,73521 | 2137,46 50,12764 2,98903
-10° - 105 10722 -1077
15 |4,68081 | 4,28288 | 8271,67 424,42017 32,7743
-10° - 105 10722 1077
20 |5,000868 4,57573 | 20947,6 1126,8816 88,6744
-10° - 105 10722 1077
25 |5,19973 | 4,75769 | 42540,2 2365,4968 187,24024
-10° - 105 10722 -1077
30 [5,335193 4,88164 | 754245 4283,0349 340,6289
-10° -105 10722 1077
2 1,7448 | 1,5965 7,3087 12,702 0,01079
- 10° 105 10722 -1077
5 2,8247 | 2,5846 184,867 | 18,1226-1077 0,4421
Fe30, -10° 105 10722
10 | 47219 | 4,3205 247239 | 136,778-1077 | 9,88442
105 105 10722
15 | 55049 | 5,0369 9727,9 569,634 - 1077 45,33
- 10° 105 10722
20 | 59196 | 541635 | 247959 | 1561,35-1077 | 124,248
105 - 105 10722
25 16,19014 | 5,6639 | 5064295 3347,199 265,362
-10° 105 +10722 1077
30 | 63699 | 58284 | 90052,469 | 6144,36-10"7 | 485,565
- 10° 105 +10722
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Natica

Domir vo domir oksid nanohissocikori iiclin miixtolif Olciilordo magnit komiyyastlorinin
giymoatlori hesablanmigdir. Codvoldon goriindiiyii kimi domir nanohissociyinin &giilori artdigca
onlarin maqnit xiisusiyystlorini  xarakterizo edon komiyyastlorin qiymotlori do artir. Bu iso
nanohissaciyin xassolorinin onun Ol¢ii vo formasindan asili odugunu gostorir. Maqnit
parametrlorinin  hesablanmig qiymsotlorine osason (Fe), vo (FeO),, (Fe;03), , (Fe304),
nanohissaciklorinin Ol¢iilorinin artmasi ilo paramagnit xassosinin ferromaqnit xassosi ilo ovoz
olundugunu demok olar. 5 nm-don kicik 6lciilordo baxilan nanohissacklor paramaqnit, 5 nm —don
boylik giymatords iso 6zlorini maqnit xassoli materiallar kimi aparirlar.

I9dabiyyat
1. Kai, Wu. Magnetic Nanoparticles in Nanomedicine / Kai Wu, Diqing Su, Jinming Liu. [et al.]
// University of Minnesota, Minneapolis, —Minnesota: 55455, USA, -November 4, —2018. — 67
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2. Rodriguez, F. R. Study of magnetic susceptibility of magnetite nanoparticles / F. R. Rodriguez,
A. C. Oliveira, and P. C. Moraisa // Journal of Applied Physics —2003., volume 93, number 10,
—4 p.
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MMPOCTPAHCTBEHHAS CTPYKTYPA HEUPOIIENITUIA MET-CALLATOSTATIN

Knrwouesvie cnosa: Hetiponenmuovl, cmpykmypa, KOHOPMAYUOHHDIL AHANU3, NENMUObL, MOJIEKYISAPHOU
MexanuKou

Spatial structure of the met callatostatin neuropeptide
Summary

In work by the method of molecular mechanics in approximation of atom-atom potential func-
tions is studied the spatial structure and conformational properties of the molecules from allatostatin
family, got the name of Met-callatostatin. The researches were based on minimizing of the energy
of intramolecular interactions (non-bonded, electrostatic, torsion) in the vicinity of the internal rota-
tion angles corresponding to all combinations of stable conformations of monopeptide residues
forming a molecule. There determined ten energetically stable conformations of molecules, imple-
mented under the conditions of implicitly given aqueous environment, the relative conformational
energy of which varies in the range of 0-10 kcal / mol. It was shown that the system of hydrogen
bonds, despite a small contribution to the total energy of the molecule is essential for the preserva-
tion of a stable structure and restriction of Met-callatostatin .
Key words: neuropeptides, structure, conformational analysis, peptides, by molecular mechanics

METOA UCCJIEJOBAHUSA U PE3YJIBTATBHI PACUETA

OnHO W3 aKTyalbHBIX MPOOJIEM B COBPEMEHHON HayKe SIBIISCTCS TMOWCK M IeJICHAPABICHHBINA
CHUHTE3 COCIMHEHUH, HCIONb3yeMbIX AJsl PEryNSlUd YUCICHHOCTH BPEIUTENEH CeTbCKOXO035ii-
CTBEHHBIX KyJbTyp. K UHCIy TakuMxX COEIWHEHHWH OTHOCATCS HEHPONENTHABI, CHHTE3UPYEMBbIC
HEHPOCEKPETOPHBIMU KJIETKAMH MO3Ta pPa3lUYHbIX BUIOB HACEKOMBIX, B 4acTHOCTH, Calliphora
Vomitoria, Drosophilla melanogaster, Shistostocerca gregaria [1-3]. Heliporientuaibl UHTHOUPYIOT
CUHTE3 U BBIJICJICHHE IOBEHUJILHBIX TOPMOHOB B IPOLIECCE OHTOTEHE3a HACEKOMBIX, YYacTBYIOT B
Heliporiepeiaye U peryssinui (GyHKIUHA HEPBHOM CHCTEMBbl. BaXHEWIIMM acrieKToM B HCCIeI0Ba-
HUAX (YHKIMOHATBFHOM aKTUBHOCTH HEMPOMENTHUIOB SIBISETCS WM3YYCHHE MOJIEKYISIPHBIX OCHOB
MeXaHu3Ma WX JCUCTBUS U co3naHue 3()p(PEKTUBHBIX aHAIOTOB THX COCIWHEHHH C MPOJIOHTHPO-
BaHHBIM 3(pdexToM aeiicTBus. Llenpro HacTOAIET0 MCCIEAOBaHUS SBUIOCH M3YYCHHE MPOCTPAH-
CTBEHHOUW CTPYKTyphl, KOHPOPMAIIMOHHBIX CBOWCTB M TOIBMKHOCTH OOKOBBIX IIETICH MOJIEKYJIBI
MET-callatostatin.

HccnenoBanue mpoCcTpaHCTBEHHOTO CTPOSHUS MOJIEKYJIbl Met- callatostatin mpoBoIMIIOCH Ha OC-
HOBE MOATAMHOIO pacueTa, BKIIYAIOIIEr0 HE3aBHCHUMOE M3ydeHHE KOH(POPMAIMOHHBIX BO3MOXK-
HOCTEH OTAETBHBIX YYaCTKOB MOJIEKYJ M HX TepeKpbIBatomuxcs GpparmentoB. Ha puc.1 npusenena
MIPOCTPAHCTBEHHAs CTPYKTypa M JIMHEWHas IMOCIIe0BATeIbHOCTh AMUHOKUCIOTHBIX OCTAaTKOB, 00-
pasyloniux MepBUYHYIO0 CTPYKTYpy Hewponentuna Met- callatostatin. Cxema pa3duenus Ha ¢par-
MEHTBI IPOU3BOJIbHA U COTJIACHO pe3yJIbTaTaM MHOTOYHCICHHBIX PacyeTOB HE BIUSET HA KOHEUHBIE
pe3yabTaThl uccaenoBannsi. J(H(HEKTUBHOCTH MOITATHOTO MOIX0/1a 3aKIIF0YAeTCs B TOM, PEIICHHE
MOJIHOM KOH(OPMAIIMOHHOM 3a/1a4dl CBOJUTCS K TOCIEA0BATEIbHOMY HAXOXXICHHIO T€OMeTpuye-
CKHUX MapaMeTPOB, COOTBETCTBYIOUINX HU3KOIHEPTETHUECKUM COCTOSHUSM OTAEIBHBIX (hparMeHTOB
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uccieayemMoi Mosiekybl. Takue ¢pparMeHThl OYeHb YacTO MPEACTaBISIOT CAMOCTOSTENbHBINA HHTE-
pec, MOCKOIBKY MOTYT BBITOIHATH (PH3HOIOTHYECKIE (PYHKIIUN BCe MOJEKybl. CXxeMa MO3TaIHO-
ro pacyera Mojekyibl Met- callatostatin BkiIrO4aeT HE3aBUCHUMOE MCCIIEOBAHUE €€ TPU- U TEHTa-
NeNnTUIHBIX (parMenToB. HyrneBble mpuOmmkeHus Uit KOHPOPMAIMOHHBIX COCTOSIHUN (pparmeH-
TOB, UCIOJb3yE€Mble B MUHUMH3AILMOHHOM Hpoliecce, OblTM cocTaBlieHbl U3 R, B ¢popM ocHOBHOMI
uenu Pro, B, R, L n P popm aMuHOKHCIOTHBIX ocTatkoB Gly, Tyr, Asp, Phe n Met npu pa3InvdHbIX
KOH(OPMALIMOHHBIX COCTOSTHUSIX MX OOKOBBIX LIENEH, COOTBETCTBYIOLIMX HU3KOIHEPreTUUYECKUM
KOH(pOpMaNUsIM METHIAMHUIOB N-alleTHII-0l-aMHHOKHUCIIOT. [Ipy BpaleHnn apoMaTu4ecKux rpyIil B
OOKkOBeIX memix Pro wm  Tyr wWcHonp3yercs  TMOTEHIHMAT  TOPCHOHHOW  DHEPTHUH

1
UX)= EUO (x)( + cos6 y ), MmakcuMyMBI KOTOPOTO TIpH 3HadeHusx yraa y = 0; 60; 120; 180;

-120 u -60°, OTBEYAIOT 3aTeXHEHHBIM OPUEHTAIUAM CBA3EH C*-CPuC-C°. IIpouenypa MuHuMH3a-
LIUM SHEPTUU MPOBEIEHA METOI0M COIPSHKEHHBIX TPAJMEHTOB, MO3BOJISIONINM OTOUPATh "MepCreK-
TUBHBIE" ISl JaJIbHEHIIIEro pacuera KOHPpOopMaIui Ha KaKI0M ero 3tame. Kpurepuii or6opa ocHo-
BaH Ha YCJIOBUH, COTJIACHO KOTOPOMY 3HAa4€HHE MUHHMMAaJIbHON 3HEPruM 3aJaHHONW KOH(popManuu
(E) He nomkHO npeBbIIaTh 3HAYCHUE SHEPTUU ONMIKHUX B3aUMOJEHCTBUI BCEX BO3MOXKHBIX KOH-
¢dopmepoB (Emin) B mpeenax BoIOpaHHOTO ydacTka MouieKynbl Ha BenuunuHy AE, T.e. E- Epin < AE .
Benmuuna AE BbIOpaHa myTeM aHalW3a SHEPTHH IU-, TPU- U APYTHUX TUIIOB MEKOCTATOYHBIX B3aH-
MOJIEHICTBHI B OJUTOIIENITHIAX U OEJIKaX.

\
; é e
S
Xy %y \x37§ 1
O 0 . CB/ o) CB/ o cr”
C|a WZ 1, ”7< | o S 1 e T
= v< D{ A NJ( 4>< ¥ R Rog ke e yseog Ky e
l(l) @, Py x/"’ |O| ®7 /\ A |(p8 \uglol “g
Xz//;\
CY
0-=- =0

Gly1-Pro2-Pro3-Tyr4-Asp5-Phe6-Gly7-Met8-NH2
~ L s J
L / |

Puc.1 Mozaens u cxema pacueTa MOJIEKYJIBI Met-rajuiaTocTaTHHA.

Tpunentun PHE-GLY-MET-NH,. Hayanbuble npuOmmkeHus A JaHHOTO (parMeHTa, mpej-
cTaBieHbl 324 KOH(POPMALMOHHBIMU COCTOSHUSIMH, MPUHAUISKAIIUMU 4 BO3MOXHBIM IISHIIaM U
36 ¢dopmam UX MENTHIAHOTO OCTOBA. B Tabi.1 mpuBeneHbl SHEPTETHIECKHUE XapaKTEPUCTUKH OoJiee
25 koH(popMaIHii, MOTYYEHHBIX MOCIEe MUHUMHU3AIUU DHEPTHH MPU BapbUPOBAHUU JABYTPAHHBIX
YIJIOB @, ¢, W U y. B uaTepBan koHbopMamuii ¢ OTHOCUTEIBHON Hepruei 0-+3 KKai/MoJb momna-
natoT ~ 49% paccuuTaHHBIX CTPYKTYPHBIX BapuaHTOB (Ta6i.2). [lomydeHHble pe3yabTaThl CBUIE-
TENbCTBYIOT O BBHICOKOW KOH(POPMAIIMOHHOW MOJBUKHOCTH OCHOBHOM Lienu (hparMeHTa IpH pas-
JIMYHBIX TOJIOKEHUAX UX OOKOBBIX IEMeH.
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Ta6muma 1. Huzkosnepretuueckue kondopmaiuu dhparmenta Phe-Gly-Met-NH
MoIekyibl Met- callatostatin

@®parmeHT Kondopma- [Heiin DHepreTuyecKre BKIAAbl, KKajl/MOJb

I—II/IH E HCB* E JJ1. E TOPC E I10JIH. E OTH.

BRB; -9.08 1.67 1.13 -6.27 0
R,PR; -9.22 1.69 1.50 -6.02 0.25
R;PB; ef -7.74 1.61 0.97 -5.16 1.11
B3;RR; -7.86 1.92 1.27 -4.68 1.59
RyLL, -7.63 2.05 1.59 -3.99 2.28
L:RB; -8.07 2.01 2.18 -3.88 2.39
= B;PR; -8.33 1.50 1.22 -5.62 0.65
= B;PB; -8.48 1.41 1.55 -5.53 0.74
o R,RB; -8.16 1.81 1.09 -5.26 1.01
= R;RR; i -8.36 1.95 1.30 -5.11 1.16
@ L;PB, -7.70 1.53 1.61 -4.54 1.73
3 L;PR; -7.22 1.45 1.28 -4.50 1.77
& R,BL; -7.30 1.65 1.45 -4.19 2.08
B,LL, -7.31 1.55 2.30 -3.45 2.82
R;LB; -9.01 1.97 1.26 -5.78 0.49
B3BB; -8.02 1.58 1.40 -5.04 1.23
L;BB; ee -8.49 1.67 1.80 -5.02 1.25
B3;BB, =773 1.55 1.62 -4.56 1.71
L;BR; -7.78 1.74 1.60 -4.45 1.82
R;LR, -6.77 2.20 1.22 -3.35 2.92
B,LB; -8.74 1.57 1.81 -5.36 0.91
R,BB; -8.01 1.64 1.06 -5.31 0.96
R,BR; fe -7.66 1.63 0.89 -5.14 1.13
B>LR, -8.35 1.66 1.56 -5.13 1.14
L;LB, -6.78 1.88 1.50 -3.41 2.86

Huzkosneprernyeckue koHbopmaruu pparMeHTa MpuHaAAJICKAT B OCHOBHOM IIelnam ef u ff, B
KOTOpBIX R U B (opMBI OCHOBHOH IIENH OCTaTKOB Phe n Met pacripesieneHbl NPUOIU3UTENbHO OTU-
HaKOBbIM 00pa3oM. OHUM CTaOMIM3UPOBAHBI SHEPTETUUYECKH BBHITOJHBIMU KOHTAaKTaMU aTOMOB 00-
KOBBIX 1ericii Phe w Met nipu 3HaueHusx yrioB Bpamierus y,=60,180 u -117° u x> ~90° (Phe)
U y~-60°% yo x5 x4 ~180° (Met). HauMeHbIIyIO MOTEHIUATIBHYIO SHEPTHIO UMEET KOH(OpMa-
uus ¢ B-R-B ¢popMoit OCHOBHOM 11enH, KOTOpasi HanboJiee KOMIAaKTHA BCJICICTBUM B3aMMHOTO pac-
MOJIOKEHHS TIENTHIHOTO CKeJleTa U OOKOBBIX Leneil Phe u Met. Duepretudeckas nuddepeHnuanms
cpear KOHPOPMEPOB CO CBEpHYTHIMH (popMaMH OCHOBHOU 1ienu (R-R-R, R-R-B), nmpuHaajieKanu-
MU LICHMy ff, MEHbIIE, YeM Yy PACCMOTPEHHBIX BBIIIE, YTO O0YCIOBICHO OTCYTCTBHEM CYIIECTBEH-
HBIX B3aUMOJCHCTBUN MEXIy OOKOBBIMU mensiMu Phe w Met. DTO IPUBOJIUT K YBEITUUCHHUIO JHUC-
MIEPCHOHHOM M AJEKTPOCTATUYECKON dHEepru Ha ~ 1,2 kkan/monb. B Ta0n.3 mpuBeAeHBI BKIIAJBI
ME)XOCTaTOYHBIX B3aWMOJICHCTBHI B MOJHYIO DHEPTUIO B HanOoJiee MPEAMOYTUTENEHBIX KOH(OP-
Manusx tpunentuna Phe-Gly-Met-NH,.
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Tabnuua 2. DHepreTudeckoe pacrpeneieHne Konhpopmaruii GpparMeHra
Phe-Gly-Met-NH, monekynsl Met- callatostatin

[ein NuatepBan sHepruu E orH. (Kkan/moib)
0- 1-2 2-3 3-4 4-5 >5

1 15 20 11 8 5 5
ef 4 9 11 6 12 6
ee 1 8 10 6 3 15
fe 2 6 10 9 6 18

Tabnuma 3.Bkiagsl MEeKOCTaTOYHBIX B3aUMOICUCTBUHN (KKaJ/MOJIb) B TIOJTHYIO SHEPTHIO HAaubo-
Jiee IPEMOYTHTENbHBIX KOoHGopMaruii Tpunienituna Phe-Gly-Met-NH,.

PHE GLY MET
0,02 -0,96 -2,14

-0,15 -0,72 -2,76 PHE
0,03 -0,29 -2,96
0,88 -0,36 -1,86
1,34 -1,02

1,20 -0,75 GLY
1,34 -1,72
1,29 -0,75
0,00

0,14 MET
0,46
0,17

ITpumeuanue: B ctpokax 1-4 mpuBeneHbl
JlaHHBIE 7151 KOH(OpMaIuu

B2RB;3 (E or.= 0 xkai/mois),

RzPR3 (EOTH-: 0,25 KKB.J'I/MOJ'II)),

R3;LB; (Eory.= 0,49 kkan/mons ),

B3PR3 (EOTH.= 0,65 KKaJI/MO.HB),
COOTBETCTBCHHO.

JlomycTuMble 3HAUSHHUS IBYTPaHHBIX YTIIOB OCHOBHOW M OOKOBBIX IETIEH HCCIIEIyeMOoro (hparMeHTa
U1l HU3KOAHEPTeTHYECKUX MpeJICTaBUTENIel BCeX YeThIpeX IISHIOB NpeICTaBIeHbI B Ta01.4.
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Tabnuua 4. JIByrpanssle yrisl (Tpajs) HU3KO3HEpPreTUYecKux KoHpopmanuii C- KOHIEBOTO TPU-
nentuaHoro ¢pparmenta Met - callatostatin.

OcraTox Kongopmarus OcHOBHas 1IeNb boxoBas nenp
4 4 w A X2 X3 A4
Phe I By -103 98 181 177 -117
II By -67 102 181 180 -105
I By - 86 153 180 -54 125
IV Bj -91 -55 180 -58 116
Gly I R =77 -73 174
I L 71 42 178
m P 79 -65 181
IV L 79 64 182
Met I Bin -125 143 181 -61 181 180 180
I By -138 135 178 185 176 180 180
I Rax -109 -51 177 -62 181 180 180
IV B -155 163 182 57 179 181 181

[pumeuanne: 1,11, 111, IV-Hu3K09HEpreTHYECKIE KOHPOPMAIUK IICHIIOB ef, fe, ffu ee

HuskosHepreTryeckue npeactaBuTesi Bcex (popM U IMIEHTOB HCCeTyeMoro ¢pparMeHTa ¢ OTHOCH-
TeNbHOM 3Heprueii 0-3 Kkai/MoJb BKIIIOYEHBI B TIOCTICIYIOIIYIO CXEMY pacuera.

[enrtanentun TYR-ASP-PHE-GLY-MET-NH,. HayanbHble npubnikeHus Ui JaHHOTO (parMeHTa
COCTaBJIEHBI M3 CTAOMIBHBIX KoH(popMmarmii Tpunientuaa Phe-Gly-Met-NH,> v MmoHonienTiaoB Tyr u Asp.
JIJ11 MUHAMU3AIIMY TIOJTHOW KOH()OPMAIIMOHHOM SHEPruH (hparMeHTa coctabiicH 441 CTpyKTypHBIN BapH-
aHT, MpuHamexamuii 16 meiinam u 72 ¢gopmam ocHoBHO# nenu. KondopmarnmonHsle 0coOeHHOCTH
(bparmeHTa 06YCIOBICHBI OGBEMHBIME GOKOBBIMH LICISIMU OCTATKOB 137", Phe’, Met® n sapsprentoii Go-
KOBOU LIETIBIO aClIaparnHOBOM KUCIIOTBI Asp5. [TosTomMy HauOoIbIIEe KOTMYECTBO HU3KOIHEPI€TUIECKUX
koH(popmarmii (~20) ¢ oTHOCHTENEHOM Heprueit 0-5 KKaj/MOoIlb XapaKTepu3yeTcsi CTPYKTYPOH CBEpHY-
Toro Tumna (Tabin.5), 06o3HadeHHOro meknamu ffff u efff ux mentumaHoro octoBa. I1oMHOCTEIO CBEpHYTHIE
CTPYKTYpBI Ha 3 KKAJI/MOJIb YCTYTIAIOT CaMOM HU3KOIHEPreTHUECKO KoHbopMauu (pparMenTa, pruHa/I-
nexatnei meiny ffee. HanGomnpbimii Bkaag B 00LIyI0 MOTEHIMATBHYIO SHEPTUIO BHOCST HEBAJICHTHBIC
B3aMMOICHCTBHSI aTOMOB OCHOBHOII IieT Asp” 1 GokoBoii term Ty (-3,4 KKai/Monb), a TAKKe THUCIIep-
CHOHHBIC B3aMMOJICHCTBHS apoMaTideckux komer] Tyr’ u Phe® (-2,8 xxan/monp) . ITomycepHyThie hop-
MBI OCHOBHOM II€TH, MPECTABICHHbIE IICHIIOM eeff, XapakTepu3ytoTcsi 8 KOHPOPMAIIMOHHBIMH COCTOSI-
HUSMH C OTHOCUTEIIbHOU 3Heprueit 0-5 kkan/moinb. OTimunTebHas 0COOCHHOCTh CTPYKTYP TOTO THIIA —
BBITOTHBIC JIUCTICPCHOHHBIC B3aHMOZICHCTBIS aMHHOKHCIIOTHBIX ocTatkoB Tyr’ 1 Phe’, obycnosnenmbie
NapajielbHbIM PacloIOKEHUEM MX apoOMaTHYeCKUX KOoJell, paccTosHue Mexay C aroMamMu KOTOPBIX
cocTapisier ~2,6A. D1oT (akTop obecreunBacT MaKCUMANBHBIN BKJIAJ OT SHEPTHH MX JIUCHEPCHOHHBIX
B3aMMOJICHCTBUH, paBHBIN -4,7KKal/MOIb. [10MHOCTBIO BBITSIHYTBHIE CTPYKTYpHI (hparMeHTa, MpUHALIe-
Kallue eIy eeee, TAKKEe Kak M CTPYKTYPBI IPYTHX IICHIIOB SHEPTETHYECKH MEHEE TPEIOYTHTENBHBI.
OpnHako BBIBOJIBI O UX POJIK B (POPMHUPOBAHMH TPOCTPAHCTBEHHOW OpraHM3aliMy MoJeKyiibl Met callato-
statin MO>KHO cJieaTh Ha OCHOBE KOH()OPMALIMOHHOTO aHaIM3a Beei MosteKysbl. [1o3ToMy HU3KORHEpre-
THYECKUE TPEJICTaBUTENN BCEX PACCMOTPEHHBIX ()OPM U HIEHNIOB OCHOBHOM IEMM ObUTH BKJIIOYEHBI B
JAJIbHEHIIINE PACUEThI.
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Tabnuia 5. DHepreTrdeckoe pacrpeaeieHne KoHpopMalnii eHTa- u
TPUNIENTUIHBIX (hparMeHTOB MOJIEKyYIIbl Met- callatostatin.

Ne e WurepBan  sneprun  Eoryg.  (kkan/monb)
0-1[1-2]2-3]3-4]4-5]5-10
Tyr’-Asp’-Phe’-Gly’-Met’-NH,
1. efff - - - 1 4 28
2. i - - 2 6 8 14
3. eeff - 1 - 2 5 37
4. feff - - - - - 34
3. efee - - 1 - 1 11
6. ffee 1 - 1 1 2 6
7. eeee - - - 2 2 12
8. feee - - - 1 1 9
9. efef - - - - - 4
10. fref - - - 1 1 1
11. eefe - - - - 3 20
12. fefe - - - - 1 17
13. eeef - - - - 1 7
14. feef - - - - - 8
15. effe - - - - - 4
16. fife - - - - 2 4
Gly'-Pro’-Pro’

1. fe 4 - - - - -
2. ee 2 - 2 - - -

Tpunentua GLY-PRO-PRO. [Iponun npencrasieH AByms hopMaMu OCHOBHOM e R 1 B, a'y
KoHIeBoro ocratka G/y R u L ¢popmbl 5KkBUBaNeHTHB B U P opMaM COOTBETCTBEHHO, IIO3TOMY
HCXOJIHBI HA0Op CTPYKTYPHBIX BapUAHTOB, MpUHAAICKANMX 4 meinaMm u 16 popmaM OCHOBHO#M
ey TpHmenTHaa, BKmouan 12  kompopmaumit ams dparmenta Gly'-Pro’-Pro’. Tlonydenubie
pe3ynbTarhl 0000mIeHs! B Tab.5. Kak BUIHO U3 pe3ysibTaTOB pacdyeTa dHEPreTUUYEeCKH BBITOJHBIMU
SIBJISIIOTCS TI0JTyCBEpHYThIE ()OPMBI OCHOBHOM LIETIH, MTPEICTABICHHBIE IIICHIIOM fe.

Takum oOpa3om, pa3nuyue B MPOCTPAHCTBEHHOW OpraHM3alllM UCCIEeIyeMbIX (parMeHTOB CBS-
3aHO HE C TEOMETPHUEH MPEINOYTUTENBHBIX CTPYKTYD, a ¢ UX KOH(POPMAIITMOHHBIMU OCOOCHHOCTSIMH.

Met- callatostatin. Pe3ynbraTsl parmMeHTapHOTO aHaiM3a OBUIM IMOJOXKEHBI B OCHOBY pacuera
CTPYKTYpBI Bcell MonieKyibl Met- callatostatin. Ha puc.2-4 u B Ta61.6-8 nprBeZIeHO SHEPreTUYECKOe
pacripeaenenne konpopmanuu Moiekyn Met- callatostatin, ero reoMeTpudecKkue napameTpsl U Be-
JMYUHBI SHEPTreTUYECKUX BKJIAJ0B B KOH(POPMAITMOHHYIO SHEPTUI0 OT HEBAJCHTHBIX (BKIIIOYAs BO-
JOPOJIHBIE CBSI3M), ANEKTPOCTATUYECKUX U TOPCUOHHBIX B3aUMOICHCTBUI.

Tabnuua 6. Huskosneprernueckue koHopmarun Mosieky Met- callatostatin

Iletin Kondopmarus DHepreTudeckrne BKJIAIbl  (KKaJ/MOJIb)
pc

fefefif PBRB, R B;PRy» 31.2 -1.1 3.8 -28.5 0.3

RBRB; R;B;PR3»,,, -31.2 -0.7 4.5 -27.4 1.3

PBRB;3;RR3;RR,:2, -28.7 -0.4 2.3 -26.9 1.9

PBRB; R,B;3;PR350» -27.6 -0.7 1.7 -26.6 2.1
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* DHeprus BOJOPOJHBIX CBsA3el BKIOUEHA B Exgp.
** Mugexcsl 1,2,3 COOTBETCTBYIOT 3HAYEHHSIM yTIIOB ¥ B obmactu 0+120°, 120+-120°
n -120 +0° COOTBETCTBEHHO.

DHEprusi PaCCUUTAHHBIX CTPYKTYp OJHM3Ka K CyMME BEJIMYUH COOTBETCTBYIOIIUX COCTOSHUUN
CBOOOJHBIX (PparMEHTOB, TAK KaK OHH MPEICTABISIOT COOOW COYETaHUSI BBITOJHBIX KOH(pOpMAIIH-
OHHBIX COCTOSIHHH 3THX (PparMeHToB. Kak BHIHO U3 pe3yJbTaTOB pacyeTa, peniaromiee 3HaUCHHE B
CTa0WIN3alluKU POCTPAHCTBECHHON CTPYKTYPBI MOJICKYJIbI IPUHAIICIKAT TUCTICPCHOHHBIM B3aUMO-
JNEUCTBHSM, XapaKTEPU3YIOIIHUM INIOTHOCTh YITAKOBKH aMUHOKHMCIIOTHOM IOCIEA0BATEIBHOCTH.

Haubosiee kOMIIakTHBIC CTPYKTYpPhI B MEHbIIICH Mepe yIOBJICTBOPUTEIHHBI B OTHOIICHUH JJICK-
TPOCTATUYCCKNX KOHTAKTOB, MCHCC HYBCTBUTCIIbHBIX K MCXKATOMHBIM PAaCCTOAHUAM.

Crabunusupyronuii 3Q¢pexT oT IHeprur 00pa3zoBaHMs BOAOPOIHBIX CBA3CH TakkKe HEBEIHK, MO-
CKOJIbKY BEIYHCIIATENbHBIN OKCIICPUMCHT OBLI IIPOBEACH C YUCTOM BOZ[HOI\/JI Cpeanl, rac BOAOPOAHBIC
cBsi3u ocnabnenbl. CorylacHO pe3ysbTaTraM pacyeTa, MOJYyUYEHHBIM IMOClie MUHUMH3AIUN SHEPTUu
MOJIEKYJI B IIPOCTPAHCTBE HE3aBUCUMBIX I'€OMETPUUECKUX IIapaMETPOB — ABYTPAHHBIX YIIIOB @, ¢,
WH y , HauOoJiee MPeaIOYTHTEIIbHB KOH(POpMAIINK, UMEIOIINE IESHITBI OCHOBHOM 11enu fefefff. Mx
MPEUMYIIECTBO MEPe]] IPYTUMH PACCUYMTAHHBIMU KOH(POPMAILUIMHU CBS3aHO, TJIIABHBIM 00pa3oM ¢
TEM, YTO B HUX PeaU3yITCA dPPEKTHBHBIE CTAOMIN3UPYIOIINE B3aUMOJICHCTBUS MEXKIY YIaJICH-
HBIMU B TOCJICJIOBATEIILHOCTH OCTaTKamH (puc.2).
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Puc.2. IlpouienTHOE conmepkanue KoHbOpMaIuii meinmnoB Mosekyiasl Met- callatostatin ( E oTH.
= 0-10 xxan/mMomb)
Ha puc.3 npencraBinensl wn3o0pakeHHE Bcex (OpPM HU3KOIHEPTreTHYECKUX KOH(opMarmii
Moutekybsl Met-callatostatin.
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Puc.3. Cxematnueckoe n3o0pakeHne BceX (OpM HU3KOIHEPTETUUCCKUX
KoH(popManuii MmoJiekysbl Met- callatostatin
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Tabauuna 7. [IByrpannsblie yribl ( rpaa), COOTBEeTCTBYIOIIIHE HU3K0IHEPreTHYeCKUM
KOH(popMauusaM mMoseKkyJabl Met- callatostatin

AMUHOKHC- ® opwMa
noTta PBRB;RB;PR3,, RBRR R |R;PR35 PBRR R R;3RR 575

Gly' 0=138 wy=-72 =181 0=-70 y=-73 =175 ©=137 y=-72 ®=180

Pro’ (Hyp’) y=164 w=175 y=161 ®=179 x=-86 y=162 =175

Pro’ (Hyp’) y=-42 =179 y=-45 =177 y=-54 ©=180 =154

Tyr’ ¢o=-121 wy=160 =183 | p=-118  wy=161 =182 | =101 y=-38 w=177
x=51 =94 x=51  %-94 Xi=59 x-87

Asp’ ¢=-91 y=-32 ©=191 ©=-89 y=-31 ©=193 ¢0=-93 y=-30 0=174
xi=61 %=97 x1=61  %=97 xi=61 %,=95

Phé° ¢o=-70 y=145 =189 0=-69 y=145 =189 0=-75 y=-48 w=178
w=-57 %,=101 x1=-57 %,=101 1=-56 ¥>,=99

Gy’ ©=70 y=-72 =181 0o=71 y=-74 ®=180 ©=-67 y=-57 ®=180

Met® o=-116 y=-51 =174 | ¢=-117 y=-52 ®=174 | 0=-101 y=-52 ©=178
1=62 %,=181 ;=180 %1=62 x,=181 ;=180 1=184 =177 x:=180

AHanM3 BKJIaJIOB MEKOCTATOUHBIX B3aUMOJICHCTBUH (Ta0I.8) TMOKa3al, 4YTo LEHTPOM AUCIEPCUOHHOM
CTAOKTM3AIMH B HU3KOSHEPIeTHUECKNX KOH(MOpMAIIX Met- raaTocTaTHHa sBisieTcs octatok Phe’.
CyMMapHast SHeprust B3auMoneiictsuit Phe’ ¢ Tyr' | Asp’ u Met® cocraBmsier -6.4, -7.1, -4.9 Kkan/MoI.
DT pacyeThl MOKa3bIBAIOT YTO, BCE HU3KOKHEPreTHYecKue KOH(OpMAalKU MOJEKYJIbl MpeICTaBICHbI
cBepHyTOM (popMoii memnTanentHoro ¢gparmeHta. [loaTomy mpocTpaHCTBEHHAs OpPUEHTAIIMM BparMeHTa
UTpaeT BAKHYIO POJIb JUIs IPOSIBIICHUS] OMOJIOTMYECKO aKTUBHOCTH MOJICKYJIBL.

Tabnuia 8. Bkinaapl MEKOCTAaTOYHBIX B3aUMOJICHCTBUH (KKaJ/MOJIb) B IIOJIHYIO YHEPTUI0 Hanbo-
JIee MPEIMOYTHTEIIBHBIX KOHhOopMaIiii MmosieKysl Met- callatostatin

GLY' PRO’ PRO’ TYR? ASP’ PHE® | GLY | MET’
1.37 3.17 -0.45 -0.11 -0.04 -0.01 0.00 | -0.01
1.35 -0.43 -0.50 -0.08 -0.06 -0.02 0.01 0.00 GLY!
1.36 -3.25 -0.29 -0.09 -0.08 0.00 0.00 0.00
0.76 -3.53 -2.63 -0.21 -0.04 0.00 | -1.39
0.74 -4.48 -3.49 0.78 0.11 -0.09 | -2.66 PRO’
0.73 -0.30 2.12 -0.43 -1.28 0.01 0.01
0.21 -2.03 -0.17 -0.02 0.00 0.01
0.24 2.51 -0.18 -0.02 0.00 0.01 PRO’
0.94 -3.05 0.13 -1.75 -1.20 | -0.33
-0.04 -1.99 245 -0.25 | -1.25
0.11 -2.06 -3.08 024 | -0.97 TYR?
0.04 -3.29 -1.81 -0.95 | -1.71
-0.83 2.57 047 | -1.16
-0.82 -2.46 -0.47 | -1.09 ASP®
-0.81 231 -0.88 | -1.50
0.60 -0.33 | -1.39
0.62 -0.34 | -1.51 PHE?®
0.14 -0.23 | -0.83
1.30 | -0.70
1.29 | -0.68 GLY
134 | -0.55
0.14
0.14 MET?
0.23

*[Ipumeuanue. IlpuBeneHsl NaHHbIE Ui TT00aTBHBIX KOH(MOPMAIUHA MOIEKYbL.
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HOlequHI)IC PE3YIbTAaThl CBUACTCIBCTBYIOT O TOM, YTO OOKOBEIE e aMHUHOKHCIIOTHBIX OCTaTKOB

Met- callatostatin  UrparoT BaKHYIO pOJIb B CTAaOMJIM3ALMM HHU3KOPHEPreTHYECKUX KOH(pOpMaruit
HeliponienTuoB. Ha ocHOBe M3ydeHHs METOJOM MOJEKYJSPHON JUHAMUKU KOH()OPMALMOHHOW MO-
JIBIYKHOCTH aMUHOKHCIIOTHBIX OCTaTKOB B CTPYKTYpE HEHpOMNENTHIa YCTaHOBJIEHO, YTO OCTAaTKH C 3a-
PSDKEHHBIMH OOKOBBIMH TETIIMU (Asp, Arg) 3KpaHUPOBAHbBI OT OKpPY>KaloLIel Cpebl U UTPAIOT pella-
IOLIYIO POJIb B 00pa30BaHMM 00JIee KOMIIAKTHBIX CTPYKTYP B YCIIOBUSIX BOJHOTO OKPYKEHHS.

U%@W

Puc. 4. HuzkosHepreTuueckne cTpyKTypbl MoJieKyibl Met-callatostatin
B ONTUMU3UPOBAHHBIX KOH(MOPMAIIMIX HA OCHOBE KOOPJUHAT ATOMOB.
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GONCO-QAZAX ZONASINDA YETiISDIRILON FARAON BILDiRCIiN CINSININ
MOHSULDARLIQ GOSTORICILORININ OYRONILMOSI

Acgar sozlar: bildir¢in, faraon cinsi, mahsuldarliq géstoricilori, bina, qafas, saxlanma saraiti, yem

sorfi

Learning of keeping benefits pharaoh quails' in Ganja-Qazakh zones
Summary

In this article is determined the productivity indicators of pharaoh quails in Ganja-Qazakh zones
and is learned their breed usage in the large-scale farms. The reserach work was held in Azerbaijan
State Agrarian University's “Veterinary medicine and zoo engineering faculty's” “Educational
Center of Quails Breeding” and in the departments of labs “Uninfectious diseases” and “Cattle
breeding and fish products produce”. It must be noted that,during the bred time of pharaoh quails
while applying the optimal feed portion norms getting results are always highly.
Key words: quail, pharaoh, productivity, building,cage, keeping systems, feed scarf

Giris

Heyvandarligin tez yetison sahasi olan qusculugun intensiv inkisaf etdirilmosine respublikamizda
boyiik ohomiyyat verilir. Azorbaycanda son 10-15 ildo xirda vo orta sahibkarliq ¢ox genis inkisaf
etmoyo baslamisdir. Sahibkarligin bir formasi kimi bildir¢ingilik do osas tosorriifat sahoalorindon biri
kimi formalasmaqda vo inkisaf etmokdodir (1).

Diinyanin bir ¢ox dlkolorindo bildirgingilik genis golirli saholordon birino ¢evrilmokdadir.
Bildir¢in sonayesi inkisaf etmokdo olan Olkolordo hom yumurtasi, hom do otiylo heyvan mongoli
proteini ovoz etmok mogsadiylo istifado olunmaqdadir. Bu baximdan, Azarbaycanda bildir¢ingilik
tosorriifatlarina meyl xeyli artmigdir. Bildirgin otino vo yumurtasina respublikamizda olan tolabatin
giindon-gilino artmasi bu sahonin ugurlu golocoyindon xabaor verir (3).

Bildir¢ingilik mohsullarinin istehsalinin artirilmasinda vo mohsuldarligin yiiksoldilmosindo
bildir¢in cinslorinin artirllmasi ilo yanast baslonma, yemloms, suvarma texnologiyasina omol
olunmasinin, binalarda is1q, temperatur vo nomlik rejimlorinin diizgiin nizamlanmasi hesabina tolob
olunan mikroiqlimin yaradilmasinin mithiim shomiyyati vardir.

Bildir¢in oti zorif, solgun, giilii rongdo olmaqla, kifayot qodor yagli olur. Bildirgin otinin
kalorililiyi 134 kkal-dir. Bildir¢in otindo lizosininin uzun miiddatli qalmast onun gec xarab
olmasina va torkibinin, keyfiyyatinin itirilmosino vo lazimsiz mikrofloranin inkisaf etmomosino
sobab olur. Bildirgin oti dietik hesab olunur, ¢iinki onun torkibinds olduqca yiliksok miqdarda
amintursulari, vitaminlor vo minerallar vardir. Bildir¢in yetisdirilmosindon fordi tosorriifatlarda
xeyli golir olds edilir. Ayr1 qus novleri ilo miiqayisads yayilan qus xastoliklorine davamlidir, buna
osason do bildir¢in yumurtalarindan vaksin vo zordablarin hazirlanmasinda istifado olunur.

Alimlordon (3,4) gostorirlor ki, faraon cinslori désomodos, gafasli sistemlords saxlanila bilir, lakin
onlarin dosomo sistemlorindo saxlanilmasi zamami binanin sahosindon somorasiz istifado
edilmomolidir.

Todgigat noticosindo (2,5,6,7) molum olmusdur ki, bildir¢inlori do ddsomo sistemindo
saxlamagqla, onlardan yiiksok mahsul alds etmak olar.

Bu sahado is aparan alimlor (8,9) gostorirlor ki, gofasli sistemdo saxlanan bildirginlorin bag
sayinin miqdart dosomoyo nisboton 2 dofodon ¢ox toskil edir. Azorbaycan Dovlot Agqrar
Unversitetinin “Baytarliq tobaboti vo zoomiihondislik” fakiiltosinin nozdindos illik dovriyyasi 108
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min bas “Bildir¢in yetisdirilmosi ilizro todris morkozi” liclin bina tikilmis, biitiin avadanliqlarla,
gofaslorlo tomin edilmis burada 6 ndv cins bildir¢in saxlanilir.

Tadqgigatin aparilmasinda moaqsad. Bildir¢inlorin mutant formalar1 olduqca ¢ox oldugu {igiin
sahibkarlar se¢cim qarsisinda galirlar. Buna goro do sahibkarlara komok moqsadiylo miixtolif
bildir¢in cinslorinin tosorriifatda saxlanilmasinin somoroliliyinin arasdirilmasi garsiya mogsod
olaraq qoyulmusdu.

Material vo metodlar

Todqiqat i1 Azorbaycan Dovlet Aqrar Unversitetinin “Baytarliq tobaboti vo zoomiihondislik”
fakiiltosinin Vivarimunda ovvalco 300 bas faraon cinsi iizorindo, sonra iso 1200 bas bildirgin
yetigdirilmosi {izro todris morkozindo hoyata kecirilmisdir. Bildirgin yetisdirilmosi {izro todris
morkozinin imumi binasinin uzunlugu 13 m, eni 5,5 m-dir. Qafoslor 4 martobodon ibaratdir, asagi
gofosin  dosomosinin  yerdon hiindiirliyii 28 sm-dir. Qofsslor divarlardan, ventilyasiya
qurgularindan, divardaki binanin 6n vo arxa torofindoki isiglanma monboyindon 60 sm aralida
yerlosir. Bildir¢inlor saxlanan binada birinci gofosin uzunlugu 9 m, eni 1,5 m, hiindiirliiyii 1,8 m-dir.
Ikinci qofasin uzunlugu 4,4 m, eni 1,5 m, hiindiirliiyii 1,8 m-dir. Bir bdyiik qofosin uzunlugu 1,8 m,
eni 55 sm, hiindiirliiyii 30 sm-dir. Hor bir bdyiik gofoas 3 hissoya ayrilir. Kigik gofasin uzunlugu 0,6
sm, eni 0,55 sm, hiindiirliiyti 30 sm-dir (sokil 1).

Sakil 1. Tacriiba iiciin istifads etdiyimiz qoafaslor

Kiitlovi artim fordi bir dofo WH-B04 UNIT Electronic Kitchen Scale avtomat torazisindo,
yumurtanin ¢akisini MH-Series Pocket Scale MH-500 0,001 doaqiqliklatorazide, bildirgin
clicolorinin ¢ixim faizini iso Citizen SDC-3824C elektron hesablayicisinda hesablanmigdir.
Bildirginlorin badon hissalori 6l¢ii lenti, 6l¢ii pargar1 vo bucaq 6lgon vasitasilo ol¢iiliir.

Bildir¢in otinin morfoloji analizini vo otin keyfiyyatini dyronilmosi zamani hor qrupdan 20 bas
olmagla 49 giinliikkdo binada vo talvar altinda saxlanilan bildir¢inlordon kosim aparildi. Otin
morfoloji qurulusunun analizini Livanova T.M. metodikas1 asasinda aparildi. Bildir¢inlor birinci
bolmods 1-49 giino kimi galin désoma {izorindo, ikinci bolmado 1-49 giino kimi qofasda, iiglincii
bolmado 12-giino godor dosomodo sonra iso 49 gino kimi (ilk yumurta verdiyi giinodok)
kombinoedilmis sistemdo saxlanilmisdir. Faraon cinsi: Bildir¢inlorin laloklori sarimtil-qonur
olmagqla ag-qara ronglorlo Ortiiliib, rongino gdéro yapon cinsino oxsayir. Bu cins amerikali A.Mars
torafindon yaradilib.
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Tadqiqatin naticalori vo miizakirasi

Tadqiqatin noticosi gostorir ki, faraon bildirgin cinsi Azorbaycanin qorb zonasinda (Gonco-
Qazax) yasamaga vo mohsul vermoya tez uygunlasirlar. Yeddi hoftolikde I qrupda xoruzlarin diri
kiitlasi 171 qr, forolorinki iso 231 qr, Il qrupda xoruzlarin diri canl kiitlosi 179 qr, foralorinki iso
243 qgr, III qrupda iso xoruzlarin diri canl kiitlosi 182 qr, forslorinki iso 247 qr olmusdur. Faraon
bildir¢in cinslorinin saxlandigi 5 ay orzindo binada heg¢ bir qizdirict va isiglanma cihazlarindan
istifado edilmomisdir (ilk 12 giinlikdon basqa). Iyun-avqust aylarinda atmosfer havasinin
temperaturu 32°C ¢ox oldugu giinlords temperaturu asag1 salmaq ticiin iki torafli VO-5,6 MUZ oxlu
ventilyatorlardan istifado edilmolidir. Basqa giinlordo, ancaq tobii iki torafli olmayan
ventilyasiyadan istifads edilir. Bildir¢in saxlanan binlarda isiqlanmaya sorf edilon enerjiys ¢okilon
xarci azaltmagq {liciin k6zorma vo halloid lampalarini natrium lampalari ilo ovoz etdik.

Cadval 1
Faraon bildircin cinsinin mahsuldarhq gostaricilori
Gostaricilor I qrup | II qrup | III qrup kombina |Faraon bildir¢in cinsin
dosomo| qofos edilmis cins gostoricilori

49 giinliikds canli kiitlosi: xoruz qr | 171 179 182 185
49 giinliikdo canli kiitlosi: foro qr 201 213 217 220
49 giinliikdo canli kiitlosi: orta qr 186 196 199 202
Ik yumurta verib, giin 56 62 58 54
Yumurta kiitlsi, qr 13,0 12,8 12,7 13
Yumurta verma, % 70 72 72,6 80
Inkubasiyaya yararli yumurtalar, % | 69 64 66 70

Aldigimiz naticolordon aydin olur ki, faraon bildir¢in cinsi basqa olkslorde saxlansa, homin
cinslordon diri canli kiitloys, yumurta vermo faizino, homdo, yumurtasinin kiitlosino goro
forqlonmir. 1-ci codvoldon goriindiiyti kimi, III qrupda bildir¢inlorin 49 giinlilkds canli kiitlosi
xoruzlarda 182 qr, forolordo 217 qr olmusdur ki, bu da faraon cinsinin cins gdstaricisindon 3 qr
azdir. Buna sobob iso bildirginlori atmosfer havasinda-mikroiglimi nizamlayan talvar altinda
saxlanmasi, yay aylarinda bozon temperaturun yiiksok olmasi, suyun ¢ox i¢ilmasi, yemin az qobul
edilmosi ilo slagolondirilo bilor. Faraon cinsli bildir¢inlorin mohsuldarliq gostericilorindon olan
yumurtanin ilk dofo verilmosi, yumurtanin verms faizi, inkubasion yumurtalarin miqdar1 da III
qrupda yiiksok olmusdur. Cadval 1-don goriiniir ki, faraon cinsi bildir¢inlor yay aylarinda talvar
altinda saxlanilarsa, onlarin yetigdirilmasi {igiin olavo enerji itirilmadon bildir¢inlor 6z cinsi
xiisusiyyatlorini qoruyub saxlaya bilir.

Cadval 2
49 giinliik faraon bildircinlarinin govdasinin uzunlugunun gostaricilori (sm)

I qrup désomo | II qrup gofos | III qrup kombino Faraon bildir¢in
Gostoricilor edilmis cinsin cins
gostaricilori
Bego 8,8 8,9 9,0 9
Fora 9,0 9,2 9,2 9,5
Orta 8,9 9,5 9,1 9,25

Faraon cinsi tizorindo Gonco-Qazax zonasinda aparilan todqigat isinin naticolori gostorir ki, onlarin
badon olgiilori cinso moxsus olan gostaricilordon az da olsa forglonir. Cadval 2-don goriiniir ki, 11T
grupda becolorin 49 gilinliiylindo xoruzlarin gévdosinin uzunlugu 9,0 sm, forolorinki, iso 9,2 sm
barabardir ki, bu da 49 giinliik bildir¢inler {ig¢lin ¢cox forq deyil. Badan dlgiilorinin dyranilmesi gostordi
ki, bildir¢inlor 7 hoftaliye godor diizgiin inkisaf edir. Faraon cinsli bildir¢inlorin cins xiisusiyyatlorinin
gostaricilorini saxlaya biliblar.
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Cadval 3

49 giinliik faraon bildir¢inlarinin dolgunluq indeksinin gostaricilori (q/sm)

Gostoricilor | I qrup désomo | II qrup gofes | III qrup kombino | Faraon bildir¢in
edilmis cinsinin cins
gostaricilori
Beco 20,1 19,7 20,2 20,5
Fora 25,7 25,8 26,8 27,4
Orta 22,9 22,7 23,5 23,82

Miixtolif sistemlordo faraon bildirginlorinin saxlanilmasi zamani1 faraon bildir¢inlorinin
dolgunluq indeksi do miioyyanlogdirildi. Otlik istiqgamatli bildir¢inlords bu gdstoricinin dyronilmasi
osas gostaricilordon biridir. Bildir¢inlor 49 giinliikdon kosimo getmomisdon avval onlarin dolgunluq
indeksi toyin edilmolidir. Cadval 3-don goriindiiyli kimi, yens III qrupda dolgunluq indeksi digor
gruplara nisboton 0,92-1,07 g/sm yiiksok olmusdur.

Natica

Aparilan elmi-tadqiqat islorinin naticalori gostorir ki, faraon cinsli bildir¢inlori Azarbaycanin
gorb zonasinda saxladigda cinsin Oziinomoxsus gostoricilorindon forglonmo hallar1 miisahido
edilmir. Hotta, yaz vo yay aylarinda onlarin fordi tosorriifatlarda 500-1000 bas saxlanilmasi zamani
elektrik enerjisindon olduqca az istifados edilir. Faraon cinsi Azorbaycanin qorb zonasinda biitiin il
boyu talvarda saxlanila bilor vo onlardan yiiksok miqdarda ot vo yumurta alds etmok olar. Bu zaman
bildir¢inlor 49 giin dosomo soraitindo qalin dosonok {izorindo, 49 gilindon sonra iso qofosdo
saxlandiqda onlardan yiiksok gdstaricilor olds etmok olur.
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UZVi GUBROLORIN QARGIDALI BiTKiSi ALTINDA EFFEKTLIiYi
Acgar sozlar: iizvi giibra, miinbitlik, gargidali, gida elementlari, balans

Effiency of organic fertilizers for corn
Summary

Pollution of the environment with waste is the basis of the degradation of the natural system. To
prevent this, it is necessary to protect natural resources as much as possible and organize the recy-
cling of waste. Azerbaijan has sufficient resources to prepare organic fertilizers based on new tech-
nologies. The presented article discusses the damage caused to the environment by pollution of
lands of Neftchala region.

The need for agro-technical measures to restore such areas that have lost their fertility is empha-
sized. In landscaping research, it is recommended to grow soybeans on such lands and apply high
doses of organic fertilizers to ensure their normal development.

Key words: soil fertility, corn, nutrients, productivity, quality indicators

Giris

Aparilmis todqgiqatlar noticosindo molum olmusdur ki, Azarbaycanda yeni texnologiya asasinda
iizvi giibro hazirlamaq {iciin kifayot qodor resurslar mévcuddur. Neftcala rayonu Respublikamizin
boylik iqtisadi rayonu olmagqla bir sira kond tosorriifat1 bitkilorinin inkisafi li¢iin olverisli soraito
malikdir. Malumdur ki, bu zonada pambiq, qargidali, soya vo digor donli bitkilorin yetisdirilmosino
boyiik digqget yetirilir.

Qargidali bitkisi (Zea mays L.) taxillar (Graminea) fosilosino aiddir vo votoni Meksikadir.
Qargidalr istilik seven bitki kimi diinyanioksor 6lkslorindo becorilir. Qargidalinin vegetasiya
miiddoti qisa olmagla adoton 110-120 giin, bazi tezyetison hibridlords iso 80-105 giin toskil edir. Bu
bitki ¢oxsaxali istifadoys vo yliksok mohsuldarliga malik olmaqla, mithiim don vo yem bitkisidir.
Diinya 6lkslorinds qargidalinin 20%-1 orzaq kimi, 15-20%-1 texniki mogsadlar iigiin, toxminan 60-
65%-i iso yem kimi istifado edilir. Uzvi giibrolorden, yoni peyinden istifado zamam gargidal
bitkisinin boy va inkisafi nozarogarpacaq dorocodo yaxsilagir. Bitkilordo ¢igoklonmo daha intensiv
gedir. Bioloji vo faktiki mohsuldarliq artir.

Biz 6z todqiqatimizda conubi-gorqi Sirvanin boz-¢omon torpaglarinda qargidali altinda 5
variantda, 4 tokrarda asagidaki sxem iizra tocriibo qoyulmusdur.

1. Nozarot / glibrosiz,

2. Peyin 10ton/ha,

3. Peyin 20t/ha,

4. Peyin 30t/ha,

5. NooPsoK120.

Tacriibolorde Neftgala royonunun orazizindaki fermalardan toplanmis yarimgiiriimiis peyindon
istifado olunmusdur.

Okin sxemi zamano variantlar aras1t mosafo 1,5 metr, tokraralar aras1 masafa iso 1,0 metr togkil
etmisdir. Corgoarasi 70 sm, bitkiaras1 iso 30 sm olmusdur. Aqrokimyavi xarakteristikani, giibrolorin
torpaq miinbitliyino tosirin 0yronmok ii¢lim torpaq, giibro vo bitki analizlori {iclin niimunolor
gotiirtilmiisdiir. Analizlor “Palintest- 7100 fotometrdo aparilmigdir.

Tacriibo sahasinin aqrokimyovi xiisusiyyatlorini miioyyonlasdirmok ii¢iin torpaq niimunalori
gotiirtiliib analiz olunmusdur. Qargidali torpaga tolobkar bitkidir, hoddindon artiq soranlasmis vo
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turs torpaqlar bu bitki {i¢iin yararsizdir. Qeyd edok ki, qargidaliya aqrotexniki qulluq gostormoklo
yiiksok mohsuldarliga nail olmaq miimkiindiir. Miioyyan olmusdur ki, bu torpaqlar qida elementlori
ilo zoif tomin olunmusdur. Keyfiyyatli vo planlagdirilmis qargidali mohsulu olde etmok ii¢ilin {izvi
giibrolordon istifado etmok vacibdir. Bu mogsadlo mart ayinda torpaga variantlar {izro peyinin
miixtolif dozalar1 vo bir variantda iso mineral giibro (N,P,K) verilmisdir. Analiz iiclin giibro
niimunolori gotiiriilmiisdiir. Istifado olunan peyinin kimyovi torkibi analiz olunmusdur. Analiz
naticolorindon miisyyon olmusdur ki, istifado olunan ciirlimiis peyinin torkibindo iizvi maddo
20,4%, azot 0,51%, toskil edir. Istifado olunan iizvi giibrolorin torpaqda qida elementlorinin
(N,P,K,) miqdarina tasiri bitkinin inkisafinin iki morhoslasinde-giibra verildikdon, sonra vo mohsul
yigiminin ardinca miisyyan olunmusdur. Burada on yiiksok naticolor hektara 30 ton peyin verilon
variantda alinmigdir. Belo ki, 30 ton peyin verilon variantda vegetasiyanin sonunda torpaq
kompleksi torafindon udulmus ammonium azotu 0-20 sm torpaq gatinda 24,00 mq/kq, torpagin 20-
40 sm qatinda 21,00 mq/kq, giibrasiz nazarat variantinda iss bu rogomlor uygun olaraq 19,00mq/kq,
16,40 mq/kq toskil edir.

Vegetasiya miiddotindo bitki iizorindo iki dofo fenoloji miisahidolor aparilmis, bitkinin boyu
Ol¢iilmiis, torpaqda qida elementlorinin dinamikasini dyronmok moqsadi ilo torpaq niimunalori
gotiirtiliib, analiz Uiclin hazirlanmisdir. Verilmis giibrolorin 30 vo 60 giin sonra bitkilorin boyuna
tosiri agagidaki cadvealds verilmisdir.

Cadval 1
Uzvi giibralorin qargidal bitkisinin boyuna tosiri
Variantlar Bitkinin boyu, sm (5 bitkids)
30 giin sonra 60 giin sonra
1. | Nozarot /giibrasiz/ 23 26 | 28 | 27 | 29 | 49 47 45 50 58
2. | Peyin 10ton/ha 33 39 139 | 30 | 38 | 57 69 63 65 75
3. | Peyin 20t/ha 43 53 57 | 64 | 66 | 81, | 90 82 89 90
4. | Peyin 30t/ha 106 | 123 | 125 | 124 [ 122 ] 160 | 166 | 156 | 165 | 168
5. | NooPsoKi20 100 | 112 | 101 | 112 | 121 | 151 | 157 | 155 | 153 | 134

On yaxs1 naticolor hektara 30 ton peyin verilon variantda miisahido olunmusdur. Istifado olunan
giibrolorin gargidalinin keyfiyyat gostoriciloring tosiri ndvbati codvlds verilmigdir.

Peyinin miixtalif dozalarinin qargidalinin tam yetismo dovriinds fosfor, kaliumun vo kalsiumun
miqdarina tasiri dyronilmis vo naticalor ndvbati cadvalds verilmisdir.

) Cadval 2
Uzvi giibralarin qargidah bitkisinin keyfiyyatino tasiri

Variantlar Karbohidratlar,% | Yaglar,% | Ziilal,%
1. | Nozarot/ giibrosiz 58 4,0 7.5
2. | Peyin 10 ton/ha 58 4,5 8,0
3. | Peyin 20 ton/ha 63 4.8 8,5
4. | Peyin 30t/ha 67 6.5 11,5
5. N90P60K120 58 4,8 8,0

Molum olmusdur ki, 30 ton peyin verilon variantda bitkinin tam yetismo dovriindo, vegetasiyanin
sonunda fosfor-286 mgq/100gram, kalium-308 mq/100qram, kalsium iso 32,3 mq/100qram toskil
toskil etmisdir.
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Cadval 4
Uzvi giibralorin torpaqda gida elementlorinin (N,P,K) qargidal tarafindon
aparilmasina tasiri.
Variantlar Quru kiitlo, Vegetativ Mohsulla Comi aprilan,
sentner/ha organlarla aparilan, kg/ha kg/ha
aparilan, kg/ha
Mohsul | Vegetativ | N |P,Os| K,O | N |P,Os KO N |P,0s5|K,,0
hissa
1| Nozarat 15,6 6,0 98 13,0 55 | 550 |150|34,0]| 64,8| 18,0 /49,5
(giibrosiz)
2| Peyin10t/ha | 27,0 7,85 2401 4,8 | 13,0 | 100,0 | 37,0 | 80,0 |124,0| 41,8 | 93,0
3| Peyin 20t/ha 28,0 7,45 21,01 34 | 11,8 | 98,0 |32,5|72,0119,0[ 35,9 | 83,8
4| Peyin 30tha | 29,50 7.88 23,0| 44 | 12,0 | 100.5 | 36,0 | 78,0 |123,5] 40,9 | 95,0
5] NooPsoKi20 27,0 9,0 25,51 5,5 | 14,0 | 146,0 [ 41,0 | 90,0 |171,0[ 46,5 | 24,0

Istifado olunan {izvi giibrolorin torpaq miinbitliyina tosirini dyronmok magsadi ilo quru kiitlo
hesablanmis, mohsulda, vegetativ orqanlarda olan azot, fosfor, kalium miioyyon olunmus vo
bitkinin meyvasi vo vegetativ orqanlari vasitasi ilo torpaqdan aparilmis gida elementlorinin (N,P,K)
miqdar1 hesablanmis vo naticolor codval 4-do verilmisdir. Aparilmis todqigatdan moalum olur ki,
hektara 40 ton kompost verilon variantda giibrs ilo torpaga 560 kq azot, 314 kq fosfor vo 576 kq
daxil olub, bitki vasitosi ilo aparilan azot 171 kq, 46,5 kq fosfor vo 104 kq kalium olmusdur.
Glibrasiz nozarat variantt ilo miiqaiso etdikdo molum olur ki, bu variantda torpaqda hor {i¢ qida
elementinin miqdar1 miisbat balans alinmisdir. Nozors alsaq ki, bitki altinda verilmis iizvi giibronin
torkibindoki qgida elementlorinin birinci il toxminon 25 faizi bitki torofindon asan monimsonilon
formaya kecir, onda istifado olunan peyinin torpagin potensial vo effektiv miinbitliyinin
artirllmasinda ovozolunmaz rolu bir daha aydin goriintir.

Natica
Hektara 30 ton peyin verilon variantda torpaqda qida elementlorinin (N,P,K) miqdari
vegetasiyanin sonunda, mohsul yigimindan sonra analiz olunmus vo miioyyon olmusdur ki, har {i¢
elementin miqdarinda miisbot balans alinmigdir. Miioyyon olmusdur ki, hektara 30 ton migdarinda
verilmis yarimgiiriimils peyin torpagin miinbitliyini artirmaqla yanasi1 qargidali bitkisinin inkisafina,
keyfiyyatino vo mohsuldarligina da miisbot tosir gostormisdir.
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XOZOR SIRBITININ EMBRIONAL INKiSAF DOVRUNUN
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Acgar sozlar: Xozor sirbiti, embrional, postembrional, ¢oxalma, inkisaf

Characteristics of the embrional development period Aral barbel
Summary

A positive effect in the development of biotechnology for industrial fish breeding is possible
only on the basis of knowledge of their biological characteristics at various stages of ontogenesis,
among which embryonic development takes the most important place. It is on the results of the
incubation of eggs that the further population size of the species in nature and the number of fish
farmed in artificial conditions depend.

It is known that the temperature regime is a very important ecological factor regulating the
spawning of coregonids. However, if the temperature value during the spawning period does not
take optimal values, as is often the case when Aral barbel are kept outside their natural range, then
the influence of other environmental factors increases. In our opinion, the most significant of these
factors is the photoperiod, under the influence of which the nelma producers are able to mature
normally at a temperature higher than in the parent reservoir.

The study of the embryonic development of nelma was carried out on living material by lateral
microscopy.

Key words: Aral barbel, embryonic, postembryonic, reproduction, development

Giris

Xozar sirbitinin hoyatinin embrional dévrii haqqinda ilk molumatlara I.S.Titenkovun arasdirma-
larinda rast golinir. O ilk dofo Xozor sirbitinin tobistdoki yumurtalarin inkisafi sortlorini tosvir edon
molumatlara 6z osorlorindo yer vermisdir. Xozor sirbiti 50-150 sm dorinlikdo qumlu bir dibi ilo
yariqlarda yumurtlayir, yumurtlama birbasa qum vo ¢inqillarda bas verir, bundan sonra yumurta
agac qabiglarindan, sam va ladin konuslarindan vo miixtslif agaclardan ibarat bir substrata yapisir
(AAumosckas, 2017: 29).

Xazar sirbitinin embrional inkisafinin dyronilmasi onun siini sokildo ¢oxaldilmasi {izorindos isin
baslangici ilo olagolondirildi vo ilk dofo 1953-54-cii illordo I.I.Smolyanov torofindon hoyata
kegirildi. O zamana qador nelma tadqiqat1 yalniz ticari xarakter dasiyirdi vo asason yetkin baliglara
vo yetkinlik yasina ¢atmayanlara aid idi .

Bununla birlikdo, Xozor sirbitinin embrional inkisafin1 dyronmok ii¢ilin ilk tocriibalor ugursu-
zlugla noticolonmisdir. Yumurtalarin inkubasiya yerino dasinmasi ii¢lin alverigsiz sortlor iiziindon
demok olar ki, biitlin yumurtalar 6lmiis, qalanlar1 iso natamam inkisaf etmisdir. Bu baximdan
todqiqatcilar, siini soraitdo yumurtalarin inkisafinin yalmiz iki morholosini, eyni zamanda birbasa
Xazar donizindo bag veran son morholosini tosvir edo bilmis vo oldo edilmis molumatlart inkisafa
dair movcud materiallar ilo miiqayiso etmisdir.

Analizlor gostordi ki, eyni ndviin alt novlerinin embrional inkisafi bir qodor forqlonir va bazi
novlordo daha ohomiyyatli forqlor nozors ¢arpir.

Bu istigamotds olave todqiqatlar 1970-ci illorin ovvallorinde davam etdirildi. D.P.Bulanov
todqgiqatlarinda yumurtanin déllonmasindon sorbast embrionlarin hoyatinin ilk giinlorino qodor olan
bu prosesi kifayot qodor otrafli tosvir etmisgdir.
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Canli materialdan istifado edorok Xozor sirbitinin embrional inkisafina dair miisahidolor
aparilmisdir. ilkin olaraq, yumurtalar 150-200 min odod / totbiq yumurta yiikii ilo klassik 8 litrlik
Weiss aparatinda bir baliq tosarriifatinda inkube edildi. Molumdur ki, yumurtalarin inkisafi osason
istilik soraitindon asilidir vo miixtalif illorde embriogenezin ayri-ayr1 morhoalolorinin vaxti baximin-
dan ohomiyyatli doracads doyiso bilor (degoposa, 2017: 84).

Noyabrin ilk ongiinliiylindo suyun temperaturu 7-6 °C-yo diisdiiyi zaman Xozor sirbitinin
iizorindo aparilan miisahidolora gors, qeyd etmok lazimdir ki, sirbitin kiiriisii oldugca boytikdiir,
yetkin yumurtanin diametri 2,61 + 0,02 mm, kiitlosi 10,21 £+ 0,18 mq-dir. Siskinlikdon sonra dlgiisii
vo ¢okisi miivafiq olaraq 3.26 + 0.02 mm vo 18.57 + 0.21 mg-a godor artir. Yumurtalarin maya-
lanmasi quru sokilds aparilir, spermanin irali horokot miiddoati 6.4° C temperaturda orta hesabla 111
s-dir.

Yumurtalarin sismasi perevitellin boslugunun omolo golmosi ils slagalondirilir vo yumurtanin su
ilo tomasindan 5-7 doqiqo sonra baglayir, bu prosesin basa catmasi 110-140 daqiqodon sonra bas
verir. Perevitelin boslugunun bdyiimasi ilo eyni vaxtda yag damlaciqlarinin comlosdiyi bir
blastodisk meydana golir (sokil 1). Bu dovrdo yumurta gabiqglar1 zoaifloyir, yiingiil tozyiqlo partlayir
(Denopona, 2017: 84).

Sakil 1. Sirbit yumurtasinda kortikal reaksiya va blastodisk amala golmosi

Sokil 1 - mayalanmamis yumurta; 2-3 - perevitellin boslugunun omolo golmosi; 4 - blastodisk
meydana golmosi tosvir edilmisdir.

Embrion diskinin iki blastomers parcalanmasi mayalanmadan 10 saat sonra, ikinci boliinmo - 13
saat sonra bas verir. Ikinci bolmoenin borusu birinciys daxil olan 4 blastomer omolo gotirir. 17 saat-
dan sonra 8 blastomer, 21 saat sonra 16, 50 saatdan sonra bdyiik hiiceyro blastulasinin morhalosi
geyd olunur.

4-cii giindo blastomerlori ayird etmok c¢otinlogir, bu da embrionun kicik hiiceyro blastulasi
morholosinoe kegmosini ovvolcodon miioyyonlosdirir (sokil 2). Blastoderm ilo sar1 gabigin hoddindon
artlq boylimosi 4 giiniin sonunda bag verir; bir giindon sonra sarigin hoddindon artiq bdyiimosi
sothin yarisina catir. Bu zamana qodar blastodiskdo marginal bir dilyiin amola golir. Ilk ciit meso-
dermal seqment inkisafin 9-cu giinii qeyd edilir (LLlymununa, 2018: 164).
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Sakil 2. Parcalanma vo embrionun meydana golmasi marhalalari
1 - 4 blastomer; 2 - 16 blastomer; 3 - bdyiik hiiceyra morula; 4 - kigik hiiceyrali morula;
5 - sarisinin yarisindan ¢oxunun bdyilimasi; 6 - embrionun meydana golmasi,
g0z vezikiillorinin meydana golmasi

Blastoderma ilo sar1 gabigin tam bdyilimosi vo sarimtagin baglanmasi 12-ci giin, embrionda goz
vezikiillori omoalo goldikdo, sinir borusu vo xorda agiq sokildo goriindilyli zaman bas verir. Embrio-
nun uzunlugu 3.3 mm, sothindo iso 18-20 miotom var. 23 gilindo inkisaf edon {irok borusunun nadir
daralmalar1 miisahids olunur (taxminan 6 vurus / doq), lakin damarlardan holo do plazma axin1 yox-
dur. Quyruq hissosinin sariliq kisesindon ayrilmasi 25-ci giin, 32-ci giino tosadiif edir vo quyruq
arxa saviyyesinde ayrilir. Bu zamana qader iirok borusunun biiziilmasi toxminon 60 vurus / dog,
miyotomlarin say1 50-52 catir, gdzlor 1so zoif pigmentli olur (sokil 3).

Sokil 3-do 1ci hissado - embrion sarisinin yarisi atrafinda oyilmosi; 2 - {irok borusunun iglomasi;
3 - quyruq saviyyesinds sarisindan ¢ixmasti; 4 - kardinal dovran marhalasi oks olunmusdur.

Sakil 3. Embrionun inkisafi
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40-45 giinlordo embrion kifayot qodor formalagmis goriiniir, daha da inkisafi gan dovrani sisteminin
on six inkisaf etdiyi bodon sistemlorinin meydana golmosindon ibaratdir. Qanin gapali bir dévrdo
harokati bir haftodon sonra 40-c1 giinds geyd edilir vo bu zaman sar1 gabiqdaki damar sayinda artim bas
verir. 58-ci glino godor, kapilyar damarlar vasitosilo quyruq venasi ilo bir alago alan vo ganin quyruq
hissasindon sarimtil kisosino kdgiiriilmosini hoyata keciron posterior kardinal ven foaliyysto baslayir.
Ovvallor bu funksiya sonradan bir ne¢o arxa bagirsaq arteriyasi ilo aortaya birlogdirilon mada-bagirsaq
venasi torafindon hoyata kegirilirdi. Bir ay sonra gan budaqli taglar boyunca horokst etmoya baslayir.

Inkisaf miiddatindo hom do embrionun darisinin piqmentasiyasi artir. Melanoforlarn say1 vo 6lgiisii
daim artir, embrionun basmnin va arxasinin iist hissasini, homg¢inin ventral hissasini vo sarimtil kisasini
ohato edir. Bundan olava, gozlorin vo qan hiiceyralorinin pigmentasiyasi artir. Mayalanmadan 70-75 giin
sonra, embrionlar guanin yigir vo xoroiddo giimiisii bir ¢alar oldo edon guanoforlarin meydana
¢ixmasini tomin edir (sokil 4).

Toxminon 100-cii giino goldikdos, goriiniisii 115-117-ci giinlordo geyd loblarin inkisafi ti¢iin zoruri
olan psevdobranxiyanin inkisafina komok edon mandibular taglara axan gan todariikii nozoragarpacaq
doracado artir. Embrionun inkisafindaki son an budagl loblarda gan dévraninin baglangici hesab edilo
bilar; bu morhalo 155-160 giin yaslarinda geyd edilir (sokil 4).

Sokil 4. Embrional inkisa

fin son moarhalalari
- ~ - ™ .

1 - gz pigmentasiyasinin tamamlanmasi (embrion yas1 76 giin); 2 - badonin sothinin artan pigmen-
tasiyast; 3 - loblarinin omolo golmosi (oxla isarslonmis); 4 - yumurtadan ¢ixma moarholosinds sirbitin
basi, ¢ox sayda budaqli logoklor goriinir.

Prelarvalarin ¢ixmasi mayalanmadan 176-184 giin (234-254 doaraco giin) sonra bas verir. Bununla
birlikdo, erkon yazin baslamasi vo suyun siirotli istilogmosi ilo inkubasiya miiddoti 164-168 giino
endirilir.

Qabigin yumsalmasi, ¢ox sayda niivoli embrionun basinda yerloson yumurtadan ¢ixan ¢ixintilarin
faaliyyaeti ilo alagadardir (Illectakos, 2015: 552).

Temperaturun inkigsaf etmokdo olan bir organizmo tosiri molumdur - temperaturun artmasi
(miioyyon bir araliqda) baliq embriogenezinin siiratini siirotlondirir, azalma iso oksino bu prosesi lon-
gidir. Embrional inkisaf siirati otraf miihitin istiliyi ilo do birbasa slagolondirilir.

Xozor sirbitinin yumurtalarinin inkisafi olduqca genis bir temperatur araliginda bas vera bilor.
Beloliklo, J.V.Prays Xozor sirbiti yumurtalarmin 0 ilo 12 °C arasinda doyison temperaturlarda inku-
basiyast zamani bu ndviin ugurlu inkisafinin 0,5 ilo 6 °C arasinda oldugunu gostorir. L.T.Brooke
aragdirmalarina osason iso Xozor sirbiti yumurtalarinin inkigafi {i¢iin optimal temperatur soraiti 3.2-8.1
°C temperatur araligma uygundur.

Optimal tempratur, organizmin ehtiyaclarma cavab veron vo hoyati foaliyyati {iciin an olverisli
soraiti tomin edon bir amilin (masalon, doraco gostaricilorinin) komiyyat ifadosi kimi basa diisiiliir. Baliq
{iciin optimal temperatur tobii miihitdo ndvlorin ekoloji xiisusiyyatlori ilo miioyyon edilir. Inkisaf
etmokdo olan bir organizm {igiin on yaxs1 temperaturun toyin edilmosi onun siini soraitdo ugurlu goxal-
mast liglin asas ola bilor (lymununa, 2018: 164).
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Bir qayda olaraq, miixtolif odobiyyatlarda statik temperaturda baliglarin embrional inkisafinin
Oyronilmasina dair molumatlar verilir. Tabiotdo temperatur rejimi olduqca dinamikdir. Hal-hazirda or-
ganizmlorin hoyati foaliyyatinin, miioyyan edilmis optimal doyarlorlo sabit sortlorin qorunmasi ilo deyil,
tolerantliq hiidudlarinda straf miihit parametrlorinin bir godar doyismaosi ilo xarakterizs edilir.

Temperatur amilinin astatikliyinin tosirini dyronmoys yonalmis todqiqatlar, asasan, yetkinlik yasina
catmayan sirbitlor iizorindo aparilmisdir. Bu amilin xozor sirbitlorinin embrional inkisafina tosirinin
Oyronilmasino daha az diqqget yetirilmisdir. Bu baximdan, istilik rejiminin baligin siini sokildo ¢oxal-
masinda yumurta inkubasiyasina tosirinin dyronilmasi aktualdir.

Yuxarida sadalanan embriogenezo tosir edon xiisusiyyatlora olavo olaraq, hom birbasa, hom do
dolay1 yolla embrionun inkisafina tosir gostora bilocok bir sira digor amillor mévcuddur. Birinci qrupa,
otraf miihit amillorini ohato edir - temperaturdan slavo bunlar isiglandirma, pH vo hidrokimyavi
gostoricilordir (FOmanoB, 2016: 34).

Ikinci qrupa iso yumurtlamada istirak edon Xozor sirbitinin genetik xiisusiyyatlorini, fizioloji voziy-
yati, yemlomo dovriindoki yemin keyfiyyati, inkubasiya dovriindoki suyun keyfiyyati vo s. daxildir.

Bu giina godar sonaye texnologiyasindan istifado edorok Xozor sirbitinin yetkinlik yasina ¢atmayan-
larin yetisdirilmosi texnologiyasi inkisaf etdirilmoyib, daha yasl qruplarin yetisdirilmosi {i¢iin iso bio-
texnik standartlar vo tolimatlar yetori godor yoxdur.

Har seydon avval, siini soraitds sirbitin boylimasi liglin tam sistemli bir texnologiya inkisaf etdirmok
va totbiq etmok {iglin ontogenezin on vacib marhalalarindo-embrion va siirfads biologiyasini dyranmok
lazimdir. Tobii soraitdo baliq populyasiyasinin golocok taleyi vo siini soraitdo artim saymin artmaso bu
marhalalorin ugurlu kegmasinden asilidir.

Xozar sirbitinin embrional inkisafi ilkin olaraq I.I.Smolyanov vo D.P.Bulanov torsfindon todqiq
edilso do, lakin miislliflor osorlorindo praktik olaraq bu néviin yumurtalarma miixtolif otraf miihit
faktorlarinin tosiri barado molumat vermirlor. Eyni zamanda bu todqiqatlardan, temperatur, isiglandirma
va norongonidlorin yumurtalarindaki mexaniki tosirlorin embriogenez gedisatin1 doyisdira bilacayini,
embrionlarin boyiimoasi, ¢ixma miiddotini vo sag qalma miiddstini tosir edo bilocoyi molumdur.

Xozor sirbitinin siirfolorinin boylimasi vo inkisafi da istilik vo miioyyon dorocads isigin tosiri ilo
olagalondirilir. Bundan alavs, siini sokilda baliq yetisdirarkon, stok sixlig1 vo yem rejimlari kimi vacib
baliq yetisdirmo standartlarini da nazors almaq lazimdir. Bu ciir standartlarin optimal doyarlors uygun-
lugu sonaye soraitindo bdyiiyon sirbitin effektivliyini ohomiyyaotli deracods artira bilor.

Hal-hazirda Qarb istehsalgilarinin siini ekstriide edilmis yemi, baliq yetisdirmasinds erken yetkin
yasa catmayan ag baliglar yetisdirmok iiciin istifado olunur. Bununla birlikda, bir ¢ox baliq noviiniin
stirfolori iclin baslangic yemlorinin inkisafi ilo bagh ¢oxsayl aragdirmalara baxmayaraq, postembri-
yonik inkisafin ilk morhalolorindo baligin qgidalanma ehtiyaclarii tam tomin edocok siini yemlor
yaratmaq holo miimkiin olmayib (FOmanoB, 2016: 34). Bu sobobdon do canli yem, baliq
yetisdirilmasindo genis istifado olunur ki, bu da erkon yasda olan baliglarin boyiimasini vo sag qalma
daracalorini ohomiyyatli doracads artirir.

Natica

Miioyyon edilmisdir ki, Xozor sirbitinin embrionlarinin inkisafina yigilmis istilik miqdan deyil,
miloyyon inkisaf marholslorinds temperatur rejimi tasir gostarir. Hom siini (150 1x-a qodar), hom ds tobii
(240 Ix-o godar) isiglandirma, qaranliqgda embrionlarin inkisafi ilo miiqayisade yumurtalarin inkubasiya
miiddoatino vo bdyiimasine vo embrionlarin sag qalmasina tosir géstormir. Ancaq isiga moruz qaldiqda,
embrionun badon hissalorinin meydana golmasi siiratlonir, gozlor vo gdvds avvallor pigmentlonir, ganin
omolo golon elementlori lokolonir. Xozar sirbitinin siirfalori torofindon siini vo canli yemin yeyilmasi
onlarin gidalanma ardicilligindan asilidir. ©vvalca siini, daha sonra canli gida ilo qidalanma siini qida
istehlak edon siirfalorin sayini artirir.

Embrional inkisafin baglangic morholosindoki sirbit yumurtalari, suyun axini noticasindo yaranan
mexaniki gorginliys hossasdir. Inkisafin ovvalinde yumurtalardaki mexaniki yiikiin azaldilmasi, embri-
onlarin sag qalma siiratini 15-16% artirmaga imkan verir.
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COGRAFIi UZAQ PAMBIQ SORTLARININ MUQAYIiSOLi OYRONILMOSi
Agar sozlar: pambiq, sort, qoza, lif ¢iximi, toxum, vegetasiya miiddati

Comparative study of geographically distant cotton varieties
Summary

There was an urgency of application and comparative studying in farms surpassing quantitative
and the quality indicators of geographically remote grades of a clap which are grown up in cotton-
growing economy of republic, imported of domestic and foreign countries.

Researches have shown that Gandzha-110 in comparison with foreign grades of a cotton it is
possible to explain the superiority of biomorphological features of a grade good adaptation of a
local grade to is soil-environmental conditions republics.

Key words: a clap, a grade, boxes, a fibre exit, a seed, the vegetation period

Giris

Azorbaycanda pambiq istehsali liglin alverisli tobii iglim soraitinin vo anonslorin mdvcudlugu,
emal sonayesinin xammala tolobatinin yerli istehsal hesabina 6donilmosi imkanlari, homginin
pambiq vo ondan hazirlanmis son mohsullar iizra ixrac potensiali pambiqgiligin daha da inkisaf
etdirilmasini zorurato gevirir. Mohz buna goro do 6lkado pambiqeiligin inkisafina olverisli goraitin
yaradilmasi aqrar siyasatin prioritet vazifolorindon biri kimi miioyyon edilmisdir. (Sliyev, 2017)
Pambiqciligin inkisafini siirotlondirmok ii¢tin mohsuldarlig1 yiiksoltmoli, yeni pambiq sortlar1 vo on
miiasir innovativ texnologiyalar tatbiq olunmalidir.

Miiasir pambiqeiliqda intensiv sortlara daha yiliksok tolobkarliq gostorilir. Bu sortlar daha
yiiksok mohsuldarliq potensialina, vegetasiya miiddati qisa, xastalik, zorarvericilors, quraqliq vo
soranliga davamli, yiiksok lif keyfiyyeotino, otraf miihit amillorinin doyismosino uygunlagma
qabiliyyatino malik olmalidirlar. Sortlar yiiksok mohsuldarliq potensialina malik olmaqla borabar,
mixtolif torpaq iqlim soraitino do tez uygunlasa bilmalidirlor. Bu sobobdon do genis ekoloji
plastikliyo malik olan sortlarin yaradilmasi daha bdyiik ohomiyyat kosb edir. Yalniz bels sortlar
mixtolif torpag-iqlim goraitino malik olan bdlgalords yayila vo yliksok mohsul alinmasini tomin edo
bilor.

Respublikanin pambiqgiliq tosorriifatlarinda becorilon yerli vo xarici dlkolordon introduksiya
edilmis cografi uzaq pambiq sortlarmin komiyyst vo keyfiyyot gostoricilorini miiqayisali
Oyronilorok tistiinliik toskil edilonlori agkar eilorok fermer tosorriifatlarina totbiq edilmosi aktualligi
yaranib.

Miiasir pambiqgiligda vo toxuculuq sonayesindo on ¢ox Q.hirzutum ndviiniin oshomiyyati vardir.
Bu noviin madoni, yabani vo yarimyabani ndvlari vardir ki, axirincilarin sanaye shamiyyati yoxdur.
Lakin onlar1 son zamanlar seleksiya isindo genis istifado edirlor. Bu név pambiq diinyanin biitiin
pambiq becoran dlkalarinds akilir vo diinyada istehsal olan mahlicin 80%-1 qadarini verir.

Qossipium hirzutum néviiniin sortlar1t morfoloji, bioloji vo tosorriifati qiymoti nisanslorine goro
cox bdyiikk miixtalifliys malikdir. Becorilon zonanin torpaq ve iqlim soraitindon asili olaraq
vegetasiya miiddoti 100-180 giin ¢okir, govdosi mohkomdir, diiz durandir, yasil ronglidir. Onun
hiindiirliiyti 50-60-dan 120-150 sm-o qodor vo daha ¢ox olur. Gévdenin tiikliiliiyii bir mortabalidir,
zoifdon giiclii tiikliiliilys godor olur. Yarpaqlar: miixtolif cilali yasil ronglidir, xirdadan iri yarpagliya
godar, yarpagin dilimlori igbucaq formalidir, lakin lansetvari vo ajur formali da rast golir.

Qossipium harbadenze ndviiniin sortlar1 osas etibarilo nom ilo yaxsi tomin olunmus tropik
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zonada becorilir. Bu ndviin sortlar1 pambiqgiliq zonasinda 10%-don bir qader ¢ox sahado becarilir.

Q.barbadenze hirzutum kimi morfoloji, bioloji va tosarriifat niganslorino goro ¢ox miixtalifliyi
vardir. Onlarin becarilmo zonalarinda vegetasiya giinlorinin uzunlugu 110-120-don 180-200 giina
godor va daha ¢oxdur. Kollar1 “sifir” tiplidon ¢ox saxolonmis IV tips malikdir. Gévdoslori davamli,
diiz duran, asas govdosinin hiindiirliiyli 60-70-don 180-200 sm va daha ¢ox olur, kolu tiiksiiz, rongi
yasil, vegetasiyanin axirinda miixtolif cilaligh gohvoyi rong alir, yarpaqlar iri, otli tiind-yasil
rongdo, dilimlari uzun uzadilmis tigbucaq formalidir. (Seyidaliyev, 2012: 98-99)

Material vo metodika

Todgigat isi Samux rayonunda Gonco Regionlar Aqrar Elm vo Informasiya Moslohot
Morkozinin (Gonco RAEIMM) tocriibo sahasinda 2017-2019-ci illerds aparilib. Tohlil vo analizlor
ADAU-nun “Umumi okingilik, genetika vo seleksiya” kafedrasinda yerino yetirilib.

Todgiqat materiali olaraqg BM vo TBETI-nin texniki bitkilorin seleksiyasi sobosinda 2-3 il
miiddotindo toxumu 6z 6ziino tozlanmadan alinmis yerli pambiq sortu Gonce-110, pambiqgiliq
olkolorindan introduksiya olunmus- BA-440 (Tiirkiys), Selekt (Yunanistan), Acala beret (Israil), S-
6524 (Ozbokistan), Tasauz-68 (Tiirkmonistan) pambiq sortlarindan istifade edilib. F.M.Mauerin
sistematikasina osason yuxarida gostorilon pambiq sortlart Grossypium cinsino, Eugossypium
yarimcinsing, Gos. Hirsutum L.ndviing aid olub, somatik hiiceyrslorinds 52 xromosom vardir.

Hor bir sort 4 corgado, 4 tokrarda vo hor corgonin uzunlugu 15 metr olmaqla, 60 sm x 20 sm x 1
bitki sxemi {izra al ilo aprel ayinin ikinci yarisinda aparilib.

Tacriiba sahasinds ilk ¢ixis alindigdan sonra hor giin fenoloji miisahido aparilaraq 50%
clicartinin alinmas1 hesabatt miivafiq is¢i blankinda qeyd olunub. Har yuvada 2-3 bitki saxlamagqla
birinci seyroltmo, ikinci hoqiqi yarpaglar omolo goldikdo iso hor yuvada 1 bitki saxlamagla ikinci
seyroltma aparilib.

Vegetasiya miiddotindo bitkilorin miixtolif inkisaf morhololorindo 3-4 dofo tarla baxislar
kegirilib. Har bir sortun ¢igaklonms tarixi gqeyd olunub. Fenoloji miisahideds bir bitkide on az1 bir
qozanin agilmasi sorti hesabat aparilan corgslords 50 %-9 catanda kiitlovi yetisma tarixi kimi qeyd
olunub. Bitkilorin boy va inkisaf tempini aydinlagdirmaq, bar toplama qabiliyyotini miisyyon etmak
mogsadilo hor tokrarda 25 bitkinin boyu 6l¢iiliib, simpodial budaqglarin vo bar orqanlarinin miqdari
miioyyonlosdirilib. Xam pambigin birinci, ikinci yigimlart vo nlimunslor ayriliqla ndmrolonib,
y181lib vo comlonib. Hesabat aparildigdan sonra iimumi mohsuldarliq hesablanib.

Birinci y1gima bir neg¢a giin qalmis analiz aparmaq {i¢iin niimunalor y1gilib. Niimunaslor normal
inkisaf etmis 2-5-ci simpodial budagin 1-2-ci yerindo olan yetismis qozalardan gotiirtiliib. 4 tokrarh
okin sxemindo hor tokrardan 25 qoza toplanmasi hesabi ilo hor sort iiclin 100 qozaliq niimuna
toplanib.

Toplanmig niimunalor 1,0 qr-a qodar doaqiqlikds ¢okilib va qozalarin sayina boliinorak 1 qozada
olan xam pambigin kiitlosi miioyyon olunub.

Niimunolordon 25 ugagan gotiirmakls lifin uzunlugu, 50 ucagan gotiirmaklo indekslogmo yolu
ilo lif ¢iximinin faizi miioyyon olunub.

Tadqiqat hissd

Cografi uzaq pambiq sortlarinin biomorfoloji vo taosarriifat qiymotli olamatlori miiqayiseli
Oyronilmisdir. Aparilan fenoloji miisahidolordon molum olmusdur ki, bitkilorin vegetasiya
miiddatlori introduksiyada olunmus pambiq sortlarinda 137-142 giin, yerli pambiq sortu Ganca-110
pambiq sortunda iso 122 giin olmugdur. Gonco-110 pambiq sortunun xaricdon gotirilmis pambiq
sortlarina nisbaton vegetasiya miiddotinin qisalmasi, yerli pambiq sortunun torpaq iqlim soraitino
daha cox adaptasiya edilmosi ilo izah etmok olar. Vegetasiya miiddotinin tezlogsmosi mohsuldarlhiga
va lifin keyfiyyatino ohomiyyatli tosir etmaklo pambigin becarilma arealinin geniglonmasino sabab
olur.

Pambigin mexaniki becaorilmasindo vo mohsulun artirilmasinda bitkinin asas gdévdosinin
hiindiirliiyiiniin mithum shomiyyati vardir. Bitkinin normal inkisafi sortun genotipindon, aqrotexniki
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tadbirlorindon, torpaq iqlim soraitindon va s. ashidir. Todqiqatda istifads edilon cografi uzaq pambiq
sortlarinda bitkilorin hiindiirlityii 125-135 sm, yerli Gonco-110 pambiq sortunda 120 sm olmusdur.

Osas govdado simpodial budaqlarin vo qozalarin sayinin ¢ox olmasi mohsuldarligin yiiksok
olmasi tgiin zomindir. (Tagiyev, 2004: 36-41) Bitkido simpodial budaqglar qozalarin sayini
miioyyanlosdirir. Miioyyon monada xarici miihitdon asili olaraq simpodial budaqlarin say1 stabil vo
etibarli gostoricidir. Aparilan tocriibs iginin noticesinde simpodial budaglarin sayinin artmasi ilo
kolda qozalarin say1 artmis vo miivafiq olaraq mohsuldarliq yiiksolmisdir. Bizim todqiqatda
simpodial budaglarin say1 Gonco-110 pambiq sortunda 15 odad, qozalarin say1 18 odad oldugu
halda, xarici sortlarda simpodial budaqlarin say1 10-12 adod, qozalarin say1 13-15 odod olmusdur
(coadval 1).

Cografi uzaq pambiq sortlarinin biomorfoloji xiisusiyyatlori

Cadval 1
§ Pambiq sortlar1 | Vegetasiya Bitkilorin Simpodial | Kolda qozalarin
g miiddoti, giin | hiindiirliyii, sm | budaqglarin say1,|  say1, adod
« odad
1 Gonco- 110 122 120 15 18
2 BA-440 142 135 12 15
3 Selekt 138 128 10 14
4 Acala beret 140 130 11 15
5 S-6524 136 125 10 13
6 Tasaur- 68 134 130 12 15

Mohsuldarhg-fovgolado miirokkob kompleks olamot olmagla bir ¢ox genetik vo xarici miihit
amillorindon, homg¢inin bir sira komponentlordon — bir kolda olan qozalarin sayindan, bir qozadan
alinan xam-pambigin kiitlosindon, simpodial budaglarin sayindan va s. asilidir. Gonco-110 pambiq
sortu respublikanin torpaq iqlim soraitino daha cox adaptasiya etdiyi li¢lin tesorriifat qiymaotli
olamatlorino gorado xaricdon introduksiya olunmus pambiq sortlarindan {istiin olmusdur (codval 2).
2 sayli cadvealden goriindiiyii kimi Gonco-110 sortunun mohsuldarligi (xam-pambigin) 36,2 sen/ha
oldugu halda, introduksiya olunmus pambiq sortlarinin mohsuldarligi 18-28 sen/ha arasinda
olmusdur.

Lif c¢iximi-mohsuldarlifin osas komponentlorindon biridir. Mohsuldarligi artirmadan  lif
ciximinin yiikksolmoasi pambigin osas mohsulu olan lif mohsulunun artmasina sobob olur. Lif
ciximma gorado Gonca-110 pambiq sortunun gostoricisi yiksok olmusdur (38,2%). Yalniz
Tiirkiyadon gatirilmis BA-440 pambiq sortu yerli pambiq sortuna yaxin olmusdur (38,0%).

Cografi uzaq pambiq sortlarinin tasarriifat qiymatli gostoricilori

Cadval 2
Sira say1| Pambiq Mbohsuldarliq, |Lif ¢iximi, %| Bir qozada xam- | Lifin uzunlugu,

sortlari sen/ha pambigin kiitlosi, qr mm
1 Gonco-110 36,2 38,2 6,4 35,2
2 BA-440 20,0 38,0 5,5 333
3 Selekt 23,0 36,5 53 33,8
4 Acala beret 18,0 35,8 5,8 32,7
5 S-6524 25,7 36,0 6,0 34,0
6 Tasaur -68 28,0 36,5 6,1 34,5

Qozada xam-pambigin kiitlosi mohsuldarligin artmasinda vacib amillordon biridir. Bu
olamatlorin gostaricisi yliksok doyiskon olsa da, mohsuldarliqla miiqayisado daha stabildir. (/Iemoga,
2007: 73-76) Yerli Gonco-110 pambiq sortunda bir qozada xam-pambigin kiitlosi 6,4 qr. oldugu
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halda, cografi cohatdon uzaq pambiq sortlarinda 5,3-6,1 qr. olmusdur.

Pambigin osas tosorriifat qiymotli olamatlorindon biri do lifin ucaganda uzunlugudur. Lifin
ucaganda uzunlugu xam-pambigin keyfiyyatini xarakterizo edon osas gostoricilordon biridir. Hom
lifin uzunlugu, hom do bir qozada xam-pambigin kiitlosino goro yerli Gonco-110 pambiq sortu
cografi cohatdon uzaq pambiq sortlarindan {istiin olmusdur.

Beloliklo, cografi uzaq pambiq sortlarmin yerli Gonco-110 pambiq sortu ilo miigayisoli
Oyranilmasi naticasinds malum oldu ki, istor biomorfoloji, istorsa do tasorriifat qiymatli slamatloring
gora yerli pambiq sortu iistiin olmusdur. Gostorilon slamatlora goro Gonco-110 pambiq sortunun
Olkoyo xaricdon gotirilmis pambiq sortlarindan iistiin olmasi yerli pambiq sortunun respublikanin
torpaq iglim soraitino daha yaxs1 adaptasiya etmosi ilo izah etmok olar.

Natica

1. Cografi uzaq pambiq sortlarinin biomorfoloji xiisusiyyatlorinden olan toxumlarin tarla ciicormasi
cicoklomosi vo yetismo miiddoatlori. Yerli sort olan Gonca-110 introduksiya olunmus pambiq
sortlarina nisboaton tezlogmisdir.

2. Mohsuldarligin komponentlorindon olan kolda qozalarin ve simpodial budaqglarin say1 Genca -
110 pambiq sortu xarici sortlara nisbaton {istiin olmusdur.

3. Gonco-110 pambiq sortu tasarriifat qiymatli alamatlorine mohsuldarliga, lif ¢iximina, 1 qozada
olan xam pambigin kiitlosing, lifin ligaganda uzunluguna goro cografi uzaq pambiq sortundan
yiiksok olmusdur.

4. Gonco-110 pambiq biomorfoloji xiisusiyyatlorinin, tosorriifat qiymaotli gostoricilorinin 6lkoya
xaricdan gatirilmis pambiq sortlarindan iistiin olmas1 yerli pambiq sortunun respublikanin torpaq
iqlim soraitino yaxsi adaptasiya etmosi ilo izah etmok olar.
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GUNOS SISTEMIi: FORMALASMASI VO TOKAMULU
Acar sozlar: Koyper qursagi, T Tauri ulduzu, cirtdan planetlor, Planet X
The formation and evolution of the solar system

Summary

The article provides extensive information on the formation, evolution and structure of the solar
system. It also discusses the planets of the solar system and the dwarf planets. Its noted that the
Kuiper objects are the celestial bodies which belongs to the solar system. NASA's New Horizons
spacecraft is currently helps studying four objects in the Kuiper belt. There is also talked about
TTauri type stars. The article discusses the future transformation of the Sun from a Red Giant to a
White Dwarf.
Key words: Kuiper Belt, T Tauri Star, Dwarf Planets, Planet X

Giris

Mogqalads Giinos sisteminin formalagmasi, tokamiilii vo qurulusu hagqinda genis molumat verilir.
Homginin burada Giinas sisteminin planetlori va cirtdan planetlor hagqinda bohs edilir. Qeyd olunur ki,
Koyper cisimlori Giinos sistemino aid olan gdy cisimloridir. NASA-nin kosmik aparati — “New
horizons” hal-hazirda Koyper qursaginda olan 4 cismi dyronmoyo kdmok edir. Homg¢inin T Tauri tipli
ulduzlardan danigilir. Moqalodo Giinogin golocokdo Qirmuzi nohongdon Ag cirtdana ¢evrilmo
prosesindon bahs olunur.

Bu giin insanlarin hom biitdvliikkdo kainat, hom do Giinos sistemi haqqinda kifayat qodor
tosovviirlimiiz vardir. Artiq yerotrafi foza vo Giinog sisteminin biitiin névdon olan cisimlori yeriistii
vasitolor vo kosmik aparatlarla sistemli olaraq dyronilmakdadir.

Giinas sistemi necd formalasmisdir?

XX osrin ortalarindan baglayaraq Giinos sisteminin totqiqi kosmik aparatlar vasitosilo do aparilir.
Hal-hazirda Giinos sistemi haqqinda elmi biliklors asaslanan real bir diinyagériis vardir. Bu giin bizim
adi gozlo somada gordiiklorimizi oldugu kimi oan gqodim insanlar da goriirdiilor. Onlar kortobii sokildo
olsa da hiss edirdilor ki, insanlarin yasamagina hom kdmok edon, hom do mane olan biitlin tabii
hadisalorin hamisiin soma ilo, soma cisimlori ilo bagliligi vardir. Giinas sisteminin Yer kiirosindon adi
g6zlo miisahido oluna bilen iizvlori Merkuri, Venera, Mars, Yupiter va Saturn planetloridir. Ilk baxisda
cox sado goriinon bu fakt min illor orzindo formalasaraq qobul edilmisdir. Planetlorin harokotlorindo
miloyyon ganunauygunluglarin agkar edilmosing ilk togabbiislor Qodim Yunanistanda, Cindo, Misirdo,
Hindistanda gdstorilmisdir.

Kainatin qurulusu haqqinda ilk universal elmi tolimi Aristotel (e.0 384-322) vermisdir.Aristotelo goro
diinyanin morkozindo torponmoz voziyyatdo Yer dayanirdi. Ay, Giinos vo planetlor Yerin otrafinda
firlanirlar. Bu “Diinyanin geosentrik sistemi” kimi elm tarixino daxil olmugdur.

Eramizin II osrindo Klavdi Ptolomey (168-90) diinyanin geosentrik sistemini fiziki vo riyazi
cohatdon ohomiyyatli doracads inkisaf etdirorok ona daha aydin mozmun verdi. Ptolomey Aristotel
sistemindoki sferalar1 konsentrik gevrolorlo ovoz etdi vo ulduzlara moxsus olan sferani oldugu kimi
saxladi. Onun bu islori moghur “Almagest” asorinds genis sorh olunmusdur.

Ptolomeydon sonraki dovrds bir ¢ox sorq vo Avropa alimlori geosentrik sistemi daha da inkisaf
etdirmis vo osas quisurlarii da gostormislor. Bu barado Jan Buridan, (1300-1358), ©bu-Reyhan Biruni
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(973-1048), Nosiroddin Tusi (1201-1274) daha aydin vo tonqidi movqge tutmuslar. Ptolomey tolimini
digqgatle dyrenan Kopernik (1473-1543) bels bir gqonasto goldi ki, Ptolomeyin nozariyyasi ilo somada
miisahido olunanlar arasinda ciddi bir ziddiyet vardir. O.Ptolomeyin geosentrik sistemindon imtina
edorok diinyanin morkozinin Yer yox, Gilinos oldugunu gobul etdi. Bu sistem elmdo Heliosentrik sistem
kimi tanmnir. Artiq XX osrin avvallorinds Giinas sistemi haqqinda kifayat qoder real miilahizalor var idi
va artiq he¢ kimdo Kopernikin toliminin dogruluguna siibho yox idi.

XXosrin 50-ci illorindon etibaron bilavasito kosmik aparatlarla aparilan miisahido vo totqiqatlar
Giinog sisteminin hom qurulusunun, hom do fiziki xiisusiyyatlorinin demok olar ki, osason askara
¢ixarilmasina sorait yaratdi. Bu giin tam arxayinligla deyo bilorik ki. Iralidoki bir ne¢o on il arzindo
Giinos sistemino aid biitlin qaranliq masolelor 6z izahim tapacaqdir ki, bu da biitdvlikde kainatin
yaranmasinin va tokamiiliiniin dork olunmasina 6z tohvesini veracokdir. (2)

Giinos sisteminin qurulusu necadir?

Glinos, Giinog sisteminin ulduzu vo on osas elementidir. Boytik kiitlosi termoniivo reaksiyalarini
davam etdiro bilmosi iigiin yetorli yiiksok i¢ sixligimi tomin edir. Termoniive reaksiyalart boyiik
miqdarda enerjinin yaranmasina sabab olur. Bu enerjinin ¢oxu goriinon isiq soklindo elektromaqnit
dalgalar1 kimi ulduzlararasi bosluga yayilir.

Glinos sistemi Giinog vo onun caziba qiivvasinin tosirindo olan sokkiz planetlo onlarin bilinon 166
tobii peyki vo milyardlarla ki¢ik gdy cisimlorindon ibaratdir. Kigik gdy cisimlori qrupuna asteroidlor,
Koyper qursagindaki cisimlor, kometlor, meteoritlor vo planetlorarasi toz daxildir.

Giinos sisteminda yerlogon ilk dord planeto daxili planetlor, digor dord planeto iso xarici planetlor
deyilir. Gilinosdon olan uzaqgliglarina goro planetlor ardicil olaraq Merkuri, Venera, Yer, Mars, Yupiter,
Saturn, Uran va Neptundur. Bu sokkiz planetin altisinin atrafinda dolanan tobii peykleri vardir. Bundan
basqa xarici planetlorin otrafinda dolanan kigik hissociklardan ibarst olan halgalari vardir. Yer planetindon
basqa digar planetlorin adlariim monsayi Yunan vo Roma mifologiyasindaki tanrilardir (1, 2).

Koyper qursaginda hal-hazirda 4 cisim barado kifayst qodar olmasa da molumat var. Bu komara
daxil olan cirtdan planetlor: Pluton, Erida (Zena), Haumea, Makemake. NASA-nin kosmik aparat1 —
“New horizonsartiq bu obyekltori dyronmoya komok edir. Bu ailonin tizvlori Giinas sistemin bolgasi
olub Giinosdon 30 a.v-don 50 a.v- dok masafods yerlosir vo onlarin orbitlori dairovi orbito yaxindirlar.
O, Asteroid qursagmaoxsayir, lakin ondan 20 dofo genis vo 20-200 dofo agirdir. Hal hazirda Koyper
qursaginda olan goy cisimlorinin iyirmidon ¢ox peyki molumdur. 2005-ci ilin iyulunda astronomlar
M.Braun, C.Truxiks vo B.Rabinovi¢g 2003 Ub313, 2005FY9 vo 2003 EL61 ilo isaro edilon g iri
transneptun obyektini kosf etdilor. Onlardan on boyliyli olan 2003 UB313 obyektinin miitloq ulduz
Olgiisii (yoni 1 a.v mosafodo miisahido olunan gdy cisminin malik oldugu zahiri 6lgii) 1,48"-0
barabardir, basqa sozlo o, H=1,0" olan Plutondan parlaqdir (3, 4).

Kaliforniya Texnologiya Institutunun omokdaslart olan Mayk Braun vo Konstantin Bariginin
forziyyslorina goro Glinas sistemindo Yerdon on dofalorlo bdylik olan dogquzuncu planet do vardir.
Doqquzuncu planet ya da sorti olaraq Planet X adlandirilan bu planetin olmasi forziyyasi Koyper
qursagindaki cismlorin horokati izlonilorak ortaya ¢ixmugdir.

Giinos sisteminin ilk dofs Immanuel Svidenbori torafinden 1734-cii ildo ortaya atilan vo daha sonra
Immanuel Kant torofindon 1755-ci ildo tokmillosdirilon Nebulyar hipotezo uygun olaraq formalasdig
diistiniiliir. Oxsar forziyys Pyer Simon Laplas torofindon sarbost sokildo 1796-ci ilds ortaya atilmisdir.
Bu forziyyo goro Giinos sistemi 4,6 milyard il bundan avval molekulyar buludun ¢okmasi naticasindo
meydana golmigdir. Bu ilk buludun bir ne¢o isiq ili boyiikliiylindo oldugu vo bir ne¢o ulduzun
formalagmasina sobob oldugu diistiniilmokdadir. Qadim kometlorin todqiq olunmasi naticesinds onlarin
torkibinds ancaq partlayan ¢ox boyiik ulduzlarim morkazinds formalasa bilocok kimyavi elementlora rast
golinmisdir (4, 5). Bu sobabdon do Giinasin bir ulduz qrupu i¢inds ya da bir nega ifrat yeni ulduzun
partlamasinin yaxinlarinda oldugu diisiiniiliir. Bu ifrat yeni ulduzlarin partlamasi noticosindo yaranan
dalgalar molekulyar buludun i¢inds yiiksok sixliga sahib olan bolgoalorin yaranmasina imkan yaratmig vo
buludun ¢okmasina sobab olacaq caziba qilivvasinin formalagmasina sorait yaradaraq Giinesin yaranmasi
prosesini baslatmis oldugu diistintiliir.

Sonradan Giinas Sistemi olacaq bdlgado olan Giinesdon avvalki buludlu yer 7000-20000 a.v.
Olclisiine vo Glinos kiitlosindon bir az cox kiitloyo sahibdir. Molekulyar bulud ¢okdiikco implus
momentinin gqorunmasi sababi ilo daha da siiratlo donmays basladi. Buludun i¢indoki maddalorin sixlig

86



TOBIOT VO ELM beynoalxalq elmi jurnal. impakt Faktorlu. 2021/ Cild: 3 Say: 1 ISSN: 2707-1146
NATURE AND SCIENCE international scientific journal. With Impact Factor. 2021 / Volume: 3 Issue: 1 e-ISSN: 2709-4189

artdiqca icindoki atomlar artan tezliklo togqusmaga basladi. Demok olar ki, buludun kiitlosinin boyiik
bir hissesinin toplandig1 markozin istiliyi otrafindaki disklo miiqayisado getdikco daha da artir. Caziba
qiivvesi, qaz tozyiqi, maqnit saholori vo dénmo kicilon buluda tosir gostororok togribon 200 a.v.
oOlctistindo 6z otrafinda donon planetlordon ovvoalki bir diskin yaranmasina sabab oldu. Bu diskin
markozindas isti va sixlig1 yiiksok bir ilkin ulduz formalagdi.

Glinosin tokamiiliiniin bu dovriino oxsayan gonc vo birlosmoadon avvalki Giinos kiitlosine sahib olan
T Tauri ulduzlari ilo bagli aparilan todqiqatlar asason planetlorin formalasmasinda avvalki disklorin bu
ciir ulduzlarla birlikdo oldugunu gostorir. Bu disklor bir nego yiiz a.v. genisliyo vo an isti olduglar
bdlgads ancaq 726,9°C istiliys catirlar. Togribon 100 milyon il sonra icori ¢oken buludun morkazinda
olan hidrogen sixlig1 va tozyiqi ilkin ulduzun termoniiva reaksiyasina baglamasina bas edocak saviyyaya
catmigdir. Termal enerjinin cazibs qiivvasi daralmasina qarst dura bilocayi hidrostatik tarazli§a catana
godoar bu artma davam etdi. Bu morholods artiq Giinog bir ulduza g¢evrildi.

Qalan gaz vo tozdanibarat olan buluddan planetlor formalagmisdi. Bu formalagmani garigma prosesi
ilo bas verdiyino inanilir. Qarisma prosesi planetlorin morkozdo olan ilkin ulduzun otrafinda dénon toz
donoloari olaraq baslangicini gotiirmalori, yavasg-yavas oOlgiilori 1-10 m arasinda doyison topalar halina
golmolori, daha sonra toqqusaraq 5 km o6lgiisiinde planetciklora ¢evrilmoalori vo bir ne¢o milyon il
boyunca toqqusmalara davam edorak har il togribon 15 sm boytimoalari prosesidir.

Daxili Gilinos sistemi su vo metan kimi ugucu molekullarin sixlagmasina imkan yaratmayacaq qodor
isti idi. Bu sobobdon do burada formalasan planetciklar planetlordon avvalki diskin 0,6%-lik kiitlosindon
ibarotdir vo asason silikatlarla metallar kimi yiiksok orima noqtasine sahib olan kimyovi qarisiqlardan
formalagmisdi. Bu sort qaya ortiiklii gy cisimlori sonda Yers oxsayan ilk 4 planeti formalagdirmisdir.
Daha uzaqda iso Yupiterin cazibo qiivvosi planetlordon avvalki gdy cisimlorinin birlosmasine mane oldu
va Asteroid qursagini formalagdirdi.

Donma xottindon uzaqda iso daha ugucu olan maddslorin qati qala bilocayi yerde Yupiter vo Saturn
kimi nohang qaz planetlori formalasdi. Uran vo Neptun daha az madds tuta bildi vo niivalorin hidrogen
qgarigig1 maddalorin buzundan meydana goaldiyine inanildig {iglin, onlar da nahang qaz planetlori hesab
olunurlar. Yeni formalagmis Giinog enerji istehsal etmoyo basladigdan sonra Giinos kiiloyi planetlordon
ovvalki disk do yerloson qaz vo tozu ulduzlararasi bosluga istigamotlondirdi vo belsliklo planetlorin
formalagmasi prosesini dayandirdi. T Tauri tipli ulduzlar godim ulduzlara nisboton daha giiclii ulduz
kiiloklorins sahib olurlar.

Astronomlar Giinos sistemini Giinogin bag ardicilliqdan uzaqlasmaga baslayana qodor indiki kimi
qalacagini diisiiniirlor. Giinos hidrogen yanacagim yandirdiqca gerids qalan yanacagi yandirmagq iiciin
getdikco daha da isinir vo daha da siiratlo yandirmaga baslayir. Noticods toqribon hor 1,1 milyard ildo
parlagligi 10% artir. Toxmini hesablamalara gora toqribon 6,4 milyard il sonra Giinogin niivasi o qadar
isti olacaq ki, daha az sixliga sahib olan {ist gatlarinda da hidrogen reaksiyalar1 getmoyo baslayacagq.
Bunun naticesindo Gilinos indiki Olgiisiindon toqribon 100 qati qodor genislonarok Qirmizi nshango
cevrilocok. Sonda iso Giinasin xarici tobogolari ayrilaraq yliksok sixliga sahib olan Giinogin kegmis
kiitlosinin yaris1 godorinds, ancaq bir Yer 6l¢iisiindo olan Ag cirtdanin yaranmasina sobob olacaqdir.
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gaLiLABAD KADASTR RAYONUNUNDA TORPAQ TiPLORININ
COGRAFI YAYILMASI VO APARILMIS ILKIN COL-TODQIQAT iSLORIi

Acar sozlar: torpagin tipi, mexaniki torkib, torpagin strukturu, torpagin profili, GPS

Geographical distribution of land types and primary field research work in
Jalilabad Cadastral District
Summary

Factors influencing the formation of land cover of Jalilabad cadastral region are one of the rea-
sons for the diversity of soil formation processes in the area. Intra-zonal soils are subject to the laws
of vertical zoning due to changes in the height of the area due to its geographical distribution. De-
spite the fact that the Jalilabad cadastral region does not have a very large area, its separate parts are
characterized by differences in bioclimatic and biogeochemical characteristics. The article shows
the analysis and geographical coordinates of the main soil types formed in the Jalilabad cadastral
region on the basis of a large-scale land map, depending on the soil-ecological conditions. In order
to carry out comparative and ecological assessment of soils, we have made land plots in the study
area. Currently, the cut samples are in the laboratory stage for physical and chemical analysis in
accordance with the methodology.
Key words: soil type, mechanical composition, soil structure, soil profile, GPS

Giris

Torpagamalogatiron amillorin (iqlim, relyef, canli orqanizmlor vo torpagamslogatiron siixurlar)
zaman daxilindo tarixon formalasmis qarsilighh miinasibatlorinin noticosi kimi genetik torpaq tiplori
formalagmisdir. Burada aparici rolun hidrotermiki amils (rejimo) moxsus olmast, istilik vo riitubatliliyin
tosiri V.R.Volobuyeva gora torpagomalogolmonin osas amili hesab olunmalidir (Boio6yes B.P, 1963,
259 ¢).

Miixtolif dovrlordo todqiqatcilar torofindon forqli tosnifat sxemlori toklif edilmisdir. Homin
tosnifatlarda hidrotermiki, termiki vo antropogen amillor nazera alinmagqla “torpaq ailesi”, “torpaq
sinifi” vo ya “torpaqlarin geokimyovi assosiasiyalar1” kimi taksonomik vahidlor iroli siiriilmiisdiir
(T'epacumo M.1. Mocksa, 1987, 224 c.). Torpaqlarmn tosnifat1 qurularken onlarimn tarixen inkisaf edib
formalagdig1 mokan va tarixi kegmis homiso 6n planda olmusdur.

XIX osrin sonu vo XX osrda Rusiyada vo sonradan SSRi-do todqiqatcilar (JJoGpoBonsckuii I'.B.,
Zaiinenmeman @.P, 2008, c. 623-625.) torpaqglarin tosniflogdirilmosi zamani 4 osas morholodon ibarot
todgiqat metodunu iroli siirmiislor: /) ¢0l todqiqatlart zamani torpaqlarin genetik adlarmin
miioyyanlogdirilmosi magsadilo morfoloji alamatlorin dyronilmasi; 2) laboratoriya todqiqatlar vasitosilo
topagin torkib vo xassolori osasinda onun nomenklaturasint daqigloesdirmok; 3) torpaq Ortiiyiiniin
yayildig1 mokanda zonalliq ganunauygunluguna miivafiq olaraq tarixi-genetik aragdirmalar osasinda
torpaqglarin tipoloji tesnifat sxemini qurmag; 4) tasnifat sistemino uygun olaraq srazinin torpaq Ortiiyiinii
xaritolosdirmok. Torpaq Ortiiylino aid todqiqatlarin  naticosi olaraq “torpaqlarin  diagnostikasi-
nomenklaturasi-tosnifati-xaritalogdirilmasi” metodu hal-hazirda 6z shamiyyatini saxlamaqdadir. Torpaq
oOrtliylino dair bu metod osasinda aldo olunan molumatlarin hom elmi-nozari, hom do praktiki shomiyyati
vardir.

Colilabad kadastr rayonunun torpaq Ortiiyiiniin formalagmasina tosir edon amillor orazido
torpagomoalogolmo proseslorinin  miixtolifliyinin  gortlondiron sobablordondir. Zonadaxili torpaglar
Oziiniin cografi paylanmasina goro orazinin yiiksokliyinin doyismosi ilo olagodar saquli zonalliq
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ganunauygunluguna tabedir. Calilabad kadastr rayonunun ¢ox da bdyiik oraziys malik olmamasma
baxmayaraq, onun ayri-ayri hissolori bioiqlim vo biogeokimyavi xarakterlorino gors forqliliyi ilo
sociyyolonir.

Calilabad kadastr rayonunda torpaqlarin tosnifatlagdirilmasi, cografi yayilma qanuna uygunluglarinin
Oyranilmasi ticiin todqiqat srazisinin tobii-ekoloji soraitinin dyronilmasi vo ¢ol todqiqatinin aparilmasi
ilkin qgarstya qoyulan mosalslordon biridir.

Tadqiqatin obyekti vo metodikasi. Azorbaycan Respublikasi Colilabad kadastr rayonuna aid olan
Calilabad inzibati rayonu orazisindo formalagan hakim torpaq tiplori olan: ¢omonlosmis-gohvayi, dag-
gshvayi, yuyulmus dag-qohvayi, suvarilan ¢comonlosmis gohvoyi, suvarilan sorakstvari tiind ¢goman-boz,
comonlogsmis boz-gohvayi, suvarilan qleyvari g¢omonlogmis-qohvayi, qgshvayi-comon, karbonatl
clirlintiilii batagly, gleyvari agiq ¢omon-boz vo qaysaqli soranlar osas todqiqat obyekti kimi secilmisdir.

Caolilabad kadastr rayonu torpaglariin miigayisali va ekoloji qiymatlondirilmasinin aparilmasi tigiin
todqigat orazisindo torofimizdon torpaq kosimlori qoyulmusdur. Hal-hazirda gotiiriilmiis kosim
niimunalori metodikaya uygun olaraq fiziki vo kimyovi analizlor aparilmasi igiin laboratoriya
morhalosindadir.

Torpaglarin bonitirovkast vo aqroistehsalat qruplasmast Q.S.Mammadovun (1997) va S.Z.
Mommodovanin (2005) metodikasina uygun olaraq aparilacaqdir. ©lavo olaraq torpaglarin ekoloji
qiymatlondirilmasi {iglin on son metodogiyalara (yerli va xarici) istinad edilacokdir (Mommaodov Q.S,
1988, 281 s.).

Tahlil vo miizakira. Todqiqat isinin asas maqgsadi miiasir texnologiyalar osasinda Calilabad kadastr
rayonu torpaglariin ekoloji giymotlondirilmasinin aparilmasidir. Magsodo nail olmaq ligiin garsiya
asagidaki vozifalorin yerino yetirilmosi qoyulmusdur: Calilabad kadastr rayonunun tobii-ekoloji
soraitinin 0yronilmasi; ¢ol todqigatinin aparilmasi; torpaq Ortiiyliniin hortorofli todqiqi osasinda orazinin
torpaq xaritasinin islonilmasi vo naturaya uygun doqiqlosdirilmasi islorin aparilmasi; tadqiq olunan
orazilorin keyfiyyotco qiymotlondirilmosi; toshih omsallar totbiq etmoklo acgiq vo yekun bonitet
skalalarmin qurulmasi; agiq bonitet skalasi osasinda aqroistehsalat qruplasmasinin aparilmasi va
kartoqramlarinin tortib edilmasi; orazi torpaglarinin ekoloji gqiymatlondirlmasinin aparilmasi vo ekoloji
qiymatlondirma xaritalorinin tortib edilmosi va s.

Isin mogsodindon irali golorok, torofimizdon ilkin olaraq 2019 vo 2020-ci illor orzinds Colilabad
kadastr rayonunda ¢6l todqiqat morholasi iiglin ezamiyyotdo olunmusdur. Calilabad kadastr rayonuna
aid olan: Colilabad zona tocriibo stansiyasi, Kiirdlor kondi, Qarakazim, Ugtopo, Tozokond, Mugan,
Kazimabad, Uzuntope kondlorindon torpaq niimunslori gotiiriilmiisdiir. Homginin orazide bitkigiliklo
olagodar olaraq taxil, giinobaxan, torovoz, kartof, iizim vo s. bitkilorin altindan da torpaq niimunolori
gotiiriilmiisdiir. Buna uygun olaraq 10 osas kosim vo 20 oslavo kosim qoyulmusdur. Hor bir kosimin
koordinatlarmi vo hiindiirliiyiinii geyd etmok ticiin GPSMAP 60CSx GPS-daon istifado edilmisdir. GPS
vasitasi ilo gotiiriilmiis koordinatlar ArcGIS program tominatinin uygun alotlori ilo melumat bazasmna
yerlosdirilmisdir.

1 nomroli kosim Colilabad rayonu zona tocriibo stansiyasindan doniz soviyyoesindon 58 m
hiindiirliikdo N39°13'88,5"; E 048°2738,5" cografi koordinatlar1 olan ¢amanlosmis-qahvayi torpaq
tipinden gotiiriilmusdiir. Makrorelyef dagatayi diizonlikdon ibarotdir. Orazi alcaq topsliklarden ibaratdir.
Torpagomomlogatiron vo dosomo siixurlarina ohongdash vo digor karbonath siixurlarin elliivisi aid
edilir. Orazi ¢ox zaif eroziya doracesine ugramisdir. Torpaq profili asagidaki kimidir: 0-11 sm qonur
rongli, koltonvari strukturlu, orta gillicoli mexaniki torkibli; bark kipliyo malik; kok vo kokciiklor,
hasarat yollari, iri ¢atlardan ibarot yeni tdromolor vo madxullar, 10%-li HCl moahlulunda qaynamur;
riitubatliliyi az nomli; kegidlorin goriinmosi iso todricidir. 11-32 sm-tiind sabalidi; strukturu qozvari
kaltonvari; orta gillicali; kipliyi bork; kok ve kokciiklor, hagarat yollari, xirda ¢atlardan vo az gshvayi
lokolordon ibarat yeni téromolor vo modxullar; qaynamir; nomli; kecidi todricidir. 32-75 sm- agiq
gohvayi; strukturu qozvari donovar; orta gillicali; kipliyi az bark; kok vo kokciiklor ibarat yeni téromolor
vo modxullar; gaynamir; nomli; kegidlori todricidir. 75-106 sm — agiq gohvoyi; struktursuz; yilingiil
gillicali; az bark; az kokciiklor vo ag gozciiklorden ibarat yeni toromalor vo madxullar; orta qaynama;
nomli; kecidlori todricidir. 106-125 sm agiq gohvoyi; struktursuz; gilli; bork; nadir kokciiklor vo az
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masamoalardon ibarat yeni toromoalor vo modxullar; nisbaton siddstli gaynama; nomli; kecidlori todricidir.

Dag-qohvayi torpaglarda 2 N-li kesim, cografi koordinatlart N39°11'58.5"; E048°23'96,2”0lan, deniz
soviyyasindon 195 m yiiksokliko malik olan Kiirdlor kondindon bugda, noxud sahslori altindan
gotiiriilmiisdiir. Makrorelyef dagliq, mikrorelyef iso dalgali algaq dagliqdir. Torpagomalogatiron vo
dosomo siixurlaria ohongdash vo digor karbonath siixurlarin elliivisi aid edilir. Bitki Ortiiyli osason
miixtolif nov gangqallar, ¢obanyastigi, kasni razyana, toppuztikan, qaratikan, boytirtkan kollari, qaragat
kollari, yemisan, salfeyin novlori vo miixtalif ndv ot bitkilorindon ibaratdir. Kosimin profil boyu
morfoloji tosviri asagida gostorilmisdir: 0-8 sm qgohvayi rongli; qozvari denavar strukturlu; yilingtil
gillicali; kipliyi yumsaq; ¢oxlu kok vo kokciiklor, kok ciirtintiilori, hogorat yollarindan ibarot yeni
toromalor vo madxullar; 10%-li HCl mohlulunda siddstli gqaynama; riitubetliliyi quru; kegidlorin
goriinmosi 1s9 todricidir. 8-24 sm aciq qohvayi; kaltonvari; orta gillicali; bark; kok vo kokciiklar, kok
clirlintiilori, xirda dag donociklori vo hagorat yollarindan ibarst yeni toromolor vo madxullar; siddatli
gaynama; nomli; kegidlori aydindir. 24-82 sm aciq gohvayi; struktursuz; yiingiil gillicali; kip; az
kokctiklor, kok cirlintiilori, ¢oxlu ag lokolordon ibarot yeni toromolor vo modxullar; ¢ox siddotli
gaynama; nomli; kecidlori aydindir. 82-105 sm ag calarl agiq gohvoyi rongli; struktursuz; gilli; kipliyi
bark; seyrak ag lokalor, masamalordan ibarat yeni téromolar vo madxullar; ¢ox siddatli gaynama; nomli;
kecidlori todricidir.

Sokil 1. 2 sayli kasimin torpaq profili (solda) vo google earth-dan goriiniisii (sagda)

Madonilosmis tipik dag-qohvayi torpaqlarda 3 N-li kasim, cografi koordinatlar1 N39°18/59,1”;
E 048° 16'12,4”, doniz soyissesindon hiindiirliiyii 194 m, tobii tesorriifat yeri taxil vo donli bitkilor
olan Qarakazim kondindon gotiiriilmiisdiir. Makrorelyef dagliq, mikrorelyef iso dalgali alcaq
topolikdir. Bitki ortiiyii osason vozorok, kasni, tarla sarimsagi, alaq qanqal, gobanyastigi, rayqras vo
basqa bitkilorindon ibaratdir. Torpagomomlogatiron vo dosoms siixurlarina karbonatsiz gilli sistlorin
elliivisi aid edilir. Koasimin profil boyu morfoloji tosviri agsagida gostorilmisdir: 0-27 sm bozumtul
qonur rongli; qozvari denavar strukturlu; yilingiil gillicoli mexaniki torkibe malik; kipliyi yumsagq;
kok vo kokctiklor, bitki cliriintiilori, ¢atlar vo iri mosamolordon ibarat yeni toromolor vo madxullar;
10%-1i HCI moahlulunda orta qaynama; riitubatliliyi quru; kecidlorin goriinmasi iso tadricidir. 27-58
sm bozumtul tiind gohvayi rongli; narin donaver strukturlu; yiingiil gillicali; kipliyi yumsaq; kok vo
kokciiklor, bitki ciiriintiilori, hogorat yollari, xirda catlar vo iri mosamolordon ibarat yeni téromalor
vo moadxullar; orta qaynama; quru; kegidlori todricidir. 58-81 sm boz-gohvoyi rongli; narin donavor
strukturlu; yiingiil gillicali; kipliyi yumsaq; kokciiklor vo bitki clirlintiilori ibarat yeni toramalar vo
modxullar; zoif qaynama; quru; kegidlori todricidir. 81-118 sm agimtil lokali agiq gohvoyi rongli;
struktursuz; gilli; kipliyi bark; coxlu ag gdzciiklordon ibarot yeni téromolor vo madxullar; siddotli
gaynama; riitubatliliyi az nomli; kegidlori aydindir.

90



TOBIOT VO ELM beynoalxalq elmi jurnal. impakt Faktorlu. 2021/ Cild: 3 Say: 1 ISSN: 2707-1146
NATURE AND SCIENCE international scientific journal. With Impact Factor. 2021 / Volume: 3 Issue: 1 e-ISSN: 2709-4189

Suvarilan ¢omonlosmis qohvayi torpaqlarda 4N-li kesim cografi koordinatlart N39°19'93.4"; E
048°27'46,8”, doniz soviyyssindon 32 m yiiksokliys malik olan Uctops kendinden gétiiriilmiisdiir.
Conuba az maili diizenlik olan mikrorelyefo malikdir. Bitki Ortliyli osason dovatikani, kasni,
alaganqal, ¢cobanyastig1, yaban1 volomir, goy¢icok tikan, tarla sarimsagi, vozorok vo qirxbugumdan
ibaratdir. Torpaqomalogatiron vo ddsomo siixurlarina ohongdasli vo digor karbonath siixurlarin
elliivisi aid edilir. Koasimin profil boyu morfoloji tosviri agsagida gostorilmisdir: 0-25 sm sabalidi
rongli; koltonvari strukturlu; agir mexaniki torkibo malik; kipliyi agir gillicali; kok vo kokciiklor,
kok ciirtintiilori, seyrok vo xirda daslardan ibarot yeni toromolor vo maodxullar; 10%-li HCI
mohlulunda ¢ox zoif gaynama; riitubatliliyi quru; kegidlorin goriinmosi iso todricidir. 25-56 sm
gohvayi; qozvari koltonvari strukturlu; orta mexaniki torkibli; az bork; kok vo kokciiklor, kok
clirlintiilori, xirda c¢atlardan ibarot yeni téromolor vo madxullar; ¢ox zoif qaynama; riitubatliliyi az
nomli; kegidlori todricidir. 56-87 sm a¢iq sabalidi; qozvari strukturlu; orta mexaniki torkibo malik;
kipliyi bork; seyrok kokciiklordon ibarot yeni téromolor vo modxullar; zoif qaynama; az nomli;
kecidlori todricidir. 87-116 sm ag calarli gohvayi rongli; struktursuz; gilli; kipliyi bork; coxlu ag
gozciiklordon ibarat yeni toromolor vo moadxullar; siddotli gaynama; riitubotliliyi az nomli; kegidlori
aydindir.

Suvarilan sorakotvari tiind ¢oman boz torpaqlarda 5 némrali kosim cografi koodinatlar
N39°22'64,0"; E 048°31'99,8" doniz soviyyesindon 4 m yiiksokliye malik olan Tozokond kendindon
gotiirtilmiisdiir. Conuba az maili diizonlikdon ibarot olan mikrorelyefo malikdir. Kosim tobii
tosorriifat yeri giinobaxan, yonca olan orazidon gotiiriilmiisdiir. Bitki Ortliyli osason ¢obanyastigi,
kalig, dovetikani, amarant, ovalik, tarla sarimsagi, parpatdyiin, qirxbugum vo vozorkdon ibaratdir.
Torpagomomlogatiron vo désomo siixurlarina ohongdasi vo digor karbonatli siixurlarin elliivisi aid
edilir. Kasimin profil boyu morfoloji tosviri asagida gostorilmisdir: 0-11 sm tiind boz rongli;
kaltonvari strukturlu; yiingiil gillicali mexaniki torkibs malik; kipliyi az bark; kok ve kokciiklar, tok-
tok hosorat yollarindan ibarst yeni toromolor vo modxullar; zoif qaynama; riitubotliliyi nomli;
kegidlorin goriinmasi iss tadricidir. 11-29 sm tiind qonur; kaltonvari strukturlu; orta gillicali; kipliyi
bork; kok vo kokciiklor, mosamolordon ibarot yeni toromolor vo modxullar; zoif gaynama;
rlitubatliliyi nomli; kecidlari tadricidir. 29-61 sm aciq qonur; struktursuz; yiingiil gillicali; kipliyi az
bork; kok vo kokciiklordon ibarat yeni téromalor vo madxullar; siddotli qgaynama; riitubatliliyi nomli;
kegidlori todricidir. 61-92 sm ag calarli agiq bozumtul rongli; struktursuz; gilli; kipliyi yumsaq;
coxlu ag lokolor vo tok-tok kokciiklordon ibarst yeni toromolor vo modxullar; siddstli qaynama,;
rlitubatliliyi nomli; kegidlori todricidir.

Comoanlasmis boz-qahvayi torpaqlarda 6 nomrali kosim, cografi koodinatlar N39%23'90.8"; E
048" 44'0,06"doniz soviyyesindon -27 m yiiksokliyo malik olan oraziden gétiiriilmiisdiir.
Makrorelyef salyan diizii, mikrorelyef iso diizonlikdir. Bitki Ortiiyii osason sorango, sahverdi,
dovatikani, ac1 yovsan, otirli yovsan, rozamarin, ¢oxlu miqdarda yulgun vo tok-tok badamdan
ibaratdir. Torpagomalogatiron vo dosoma siixurlarima qumlu lilli doniz sahili delta ¢okiintiilori aid
edilir. Kasimin profil boyu morfoloji tosviri asagida gostorilmigdir: 0-10 sm boz rongli; qozvari
donovor strukturlu; yiingiil gillicoli mexaniki torkibo malik; kipliyi yumsaq; kok vo kokciiklor,
hasorat yollarindan ibarot yeni téromolor vo madxullar; 10%-li HCl mohlulunda siddstli qgaynama;
ritubatliliyi quru; kegidlorin goriinmasi iso todricidir. 10-25 sm nisboton tiind gohvoyi rongli; narin
strukturlu; orta gillicali; kipliyi nisbaton bork; kok vo kokciiklor, ag gozciiklordon ibarat yeni
toromolor vo madxullar; siddotli gaynama; riitubotliliyi nomli; kegidlori todricidir. 25-44 sm tiind
qonur; kaltonvari strukturlu; gilli; kipliyi bark; kok vo kokciiklar, coxlu miqdarda ag gdzciiklordon
ibarat yeni toromolor vo moadxullar; siddotli qaynama; riitubetliliyi nomli; kegidlori todricidir. 44-
116 sm acgiq gshvoyi; qumsal strukturlu; kipliyi yumsaq; seyrak pas lokolorindon ibarat yeni
toromolor vo modxullar; siddatli qaynama; riitubatliliyi nomli; kegidlori todricidir. 116-145 sm agiq
gohvayi; qumsal strukturlu; kipliyi yumsaq; seyrok pas lokolori, goylimsov lil ¢okiintiilorindon
ibarat yeni toromolor vo madxullar; orta doracali gaynama; riitubatliliyi nomli; kegidlori todricidir.
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K e
Sokil 2. 6 sayli kasimin torpaq profili (solda) vo google earth-dan goriiniisii (sagda)

Suvarilan qleyvari ¢comonlasmis-qohvayi torpaqlarda 7 nomroli kosim cografi koodinatlari
N39° 09’ 53,8"; E 048"34'20,0"doniz soviyyesindon 4 m yliksokliyo malik olan Mugan kondindon
gotiiriilmiigdiir. Mikrorelyefi diizonlikdir. Kosim tobii tosorriifat yeri iiztimliikk olan orazidon
gotiirilmiisdiir. Bitki Ortliyli osason iliziim sahasi, tarla sarimsagi, sarigi¢ok, ganqal, biiliil, lalo,
cincilim, ovolik, timafeyevka, vozorok, amarant, aciqovuq vo yabani kisnisdon ibarotdir.
Torpagomologotiron vo dosomo silixurlarina qumlu lilli doniz sahili delta ¢okiintiilori aid edilir.
Kasimin profil boyu morfoloji tosviri asagida gostorilmisdir: 0-18 sm tiind qonur rongli; koltonvari
strukturlu; agir gillicoli mexaniki torkibli; kipliyi bork; kok vo kokciiklor, bitki ¢iirlintiilorindon
ibarot yeni toromolor vo madxullar; qaynamir; az noamli; kecidlorin goriinmasi iso tadricidir. 18-47
sm tlind qohvayi; struktursuz; agir; kipliyi bork; kok vo kokciiklor, qara lokolor, yaga oxsar ibarot
yeni toromalar vo madxullar; qaynamir; nomli; kegidlori tadricidir. 47-89 sm aciq gohvayi rongli;
struktursuz; gilli; xirda daslar, masamolor, yaga oxsar goriintiidon vo qaramtil lokalordon ibarat yeni
toromolor vo madxullar; qaynamuir; riitubatliliyi nomli; kegidlori todricidir. 89-105 sm agiq gohvayi;
struktursuz; gilli; kipliyi kip olan; xirda daslar, mosamolor, yaga oxsar goriintiidon vo qaramtil
lokalardon ibarat yeni téromolor vo modxullar; orta doracods qaynama; nomli; kegidlori todricidir.

Qohvayi-comon torpaglarda 8 némroli kosim, cografi koodinatlar1 N39°08'58,9"; E 0483815, 8
'doniz soviyyesindon-18 m yiiksokliyo malik olan Kazimabad kondinden gbtiiriilmiisdiir.
Mikrorelyefi diizonlikdir. Kosim tobii tosorriifat yeri liziimliik olan orazidon gotiiriilmiisdiir. Bitki
ortllyli osason timafeyevka, setilnik, ovolik, rayqras, goycicoktikan, ala qanqal, 3 sira palid meso
zolagi, ¢oban yastigi vo dovetikanidan ibaratdir. Torpagomomlogotiron vo ddsomo siixurlarina
ohongdash vo digor karbonath siixurlarin elliivisi aid edilir. Kosimin profil boyu morfoloji tosviri
asagida gostorilmisdir: 0-16 sm gohvayi rongli; koltonvari strukturlu; agir gillicoli mexaniki torkiba
malik; kipliyi ¢ox bark; kok vo kokciiklor, kok ciirlintiilori, hogorat yollar1 vo xirda catlardan ibarat
yeni toromalor vo madxullar; 10%-1i HCI moahlulunda qaynamur; riitubetliliyi az nomli; kegidlorin
goriinmoasi is9 todricidir. 16-72 sm agiq qshvoyi; qozvari strukturlu; orta gillicali; kipliyi az bork;
coxlu kok vo kokciiklor, seyrak kip lokalar, hagarat yollarindan ibarat yeni toromalor vo modxullar;
qaynamur; ritubatliliyi az nomli; kegidlori todricidir. 72-84 sm agiq qohvayi; struktursuz; gilli;
kipliyi bork; kok vo kokciiklor, coxlu ag lokolordon ibarot yeni téromolor vo moadxullar; zoif
qaynama; riitubatliliyi az nomli; kegidlori aydindir. 84-96 sm tiind qaramtil; koltonvari strukturlu;
gilli; kipliyi cox bork; kok ciiriintiilorindon ibarot yeni toromolor vo madxullar; zoif qaynayir;
riitubatliliyi az nomli; kegidlori aydindir. 96-124 sm aciq qohvayi; keltonvari strukturlu; gilli; kipliyi
bark; seyrak kokcitiklor, kok clirlintiilorindon ibarat yeni téromolor vo madxullar; ¢cox zaif qaynayir;
riitubatliliyi az nomli; kegidlori aydindir.
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Karbonath ciiriintiilii bataqli torpaqlarda 9 némrali kosim, cografi koodinatlart N39°13'65,8";
E 048°39'36,4"doniz soviyyssindon-29 m yiiksokliyo malik olan Uzuntopo kondinden
gotiiriilmiisdiir. Makrorelyefi salyan diizli, mikrorelyefi iso conuba az maili diizenlikdir. Bitki
Ortilyii osason setilnik, ovalik, dovo tikani, ¢oxlu yulgun kollar1 vo miixtolif ot bitkilorindon
ibaratdir. Torpagomologatiron vo dosoms siixurlarina qumlu lilli deniz sahili delta ¢okiintiilori aid
edilir. Kosimin profil boyu morfoloji tosviri asagida gostorilmigdir: 0-17 sm qaramtil qonur rongli;
koltonvari strukturlu; agir gillicoli mexaniki torkibo malik; kipliyi kip; kék vo kokciiklor va iri
catlardan ibarat yeni toromolor vo madxullar; 10%-li HCl mohlulunda ¢ox zoif qaynayir;
rlitubatliliyi az nomli; kegidlorin goriinmosi aydindir. 17-41 sm ag ¢alarli tiind qonur rongli; qozvari
strukturlu; agir gillicali; kipliyi bork; kok vo kokciiklor, ¢oxlu ag karbonat lokoalori vo nazik
catlardan ibarot yeni toromolor vo madxullar; siddotli gaynama; nomli; keg¢idlori aydindir. 41-82 sm
gohvoyi vo gdyliimsov lil rongli; struktursuz; gilli; kip; kok vo kokciiklor vo gdyiimsov lil
tobagoalorindon ibarat yeni toromolor vo moadxullar; orta doracods qaynama; ¢ox nomli; kecidlori
aydindir. 82-105 sm qohvoyi calarli qonur; struktursuz; gilli; kipliyi kip; sar1 pas lokoalori vo
goyltmsov lil ¢okiintiilorindon ibarot yeni téromolor vo modxullar; siddstli qaynama; ¢ox nomli;
kegidlori aydindir.

Qleyvari agiq ¢oman-boz va qaysaql soran torpaqlarda 10 némrali kosim, cografi koodinatlari
N39°21' 28.91"; E 48°41'43.60" doniz soviyyasindon -25 m yliksokliyo malik olan oraziden
gotiirtilmiisdiir. Mikrorelyefi diizonlikdir. Torpagomomlogatiron vo dosoma siixurlarina qumlu lilli
doniz sahili delta ¢okiintiilori aid edilir. Kosimin profil boyu morfoloji tosviri asagida gostorilmisdir:
0-5 sm tiind boz rongli; koltonvari strukturlu; orta gillicali; kipliyi yumsaq; kok vo kokctiklordon
ibarot yeni toromolor vo madxullar; 10%-li HCl mohlulunda orta deracods gqaynayir; nomli;
kecidlorin goériinmosi aydindir. 5-10 sm agimtil boz; qumsal strukturlu; kipliyi yumsaq; siddstli
qaynama; namli; kecidlori aydindir. 10-24 sm tiind boz; kaltonvari strukturlu; agir gillicali; kipliyi
bork; kok vo kokciiklor, seyrok ag gozciiklordon ibarst yeni téromolor vo moadxullar; orta dorocodo
qaynayir; nomli; kegidlori aydindir. 24-48 sm agiq qohvayi; struktursuz; gilli; kipliyi kip; kok va
kokciiklor, seyrok ag gozciiklordon ibarat yeni téromolor vo modxullar; orta doracodo gaynama; ¢ox
nomli; kecidlori aydindir.

Natica
Colilabad kadastr rayonunda aparilan todqigat noticosindo GPSMAP 60CSx GPS vasitosi ilo
torpaq kosimlorinin doqiq cografi koordinatlari, doniz saviyyasindon yiiksakliyi miioyyon edilorok
torpaq profilinin morfogenetik tohlili verilmisdir.
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SOKI INZIBATI RAYONUNDA OHALININ VO YASAYIS MONTOQOLORININ
HUNDURLUK QURSAQLARI UZRO YERLOSMO XUSUSIYYOTLORI

Acar sozlor: ahali maskunlasmasi, yasayis mantaqgalari, yiiksaklik qursaqlar:, mantagalarin arazida
paylanma intensivliyi, yiiksaklik-makan differessiasiyasi

Peculiarities of location of population and settlements on height zones in
Sheki administrative region
Summary

The article analyzes the distribution characteristics of the population and settlements in the She-
ki administrative region by altitude zones. The features and directions of the location of the popula-
tion and settlements in the Sheki region by altitude are analyzed on the basis of the 1999-2019 pop-
ulation census data of the State Statistics Committee. It was determined that, depending on the eco-
logical and geographical conditions, the total number of population and settlements in the plains
and middle mountains is higher than in the highlands. During the study, statistical materials, satel-
lite images taken from a distance of 30 meters were used.
Key words: population settlement, settlements, altitude zones, intensity of distribution of settlements
in the area, altitude-spatial differentiation

Giris

Azorbaycan Dovlot Statistika komitosinin molumatina géro Boylik Qafgqazin simal-qorb yamacinda
yerloson Soki-Zaqatala iqtisadi cografi rayonunda 6 sohor, 6 rayon, 8 qosobo, 336 kond yasayis
montagasi yerlogir Bdyiik Qafgazin simal-qorb yamacinda landsaftin yiiksoklik-mokan differensi-
asiyasina uygun olaraq ohalinin, yasayis moaskaonlorinin va tasorriifat sahslorinin yerlosmasi vo funksion-
al foaliyyat bilavasito ekoloji-cografi soraitin (iglim, relyef, litoloji, hidroloji vo hidrogeoloji) tasiri altin-
da formalagsmisdir. (2)

Boyiik Qafqazin simal-qorb yamacinda relyefin yiliksoklik iizra doyismasine gors asagidaki yiliksok-
lik qursaqglar1 ayrilir

1.Diizonlik-0 m-don 200 m-o godor

2.Dagotayi-200 m-don 500 m-o godor

3.0rta daglig-500 m-don 1500 m-o godor

4.Yiiksok daglig-1500 m-don yuxari

Olkonin strateji golocayi, orazi biitovliiyii, horbi-siyasi durumu baximindan ohalinin moskun-
lagsmasini, tosorriifatin somarali orazi toskilini elmi cohotdon osaslandirilmis sokildo hoyata kegirmok
iiclin homiso Azorbaycanda ohalinin yiiksoklik qursaqlari {izro yerlogmasinin Oyronilmosine boyiik
ohomiyyet verilmis, miivafiq todqgiqat islori yerino yetirilmisdir. Azarbaycan Respublikasinda ohalinin
yiiksoklik qursaglari {izro yerlosmosindo bdyiik forglilik miisahido edilon regionlardan biri do Soki-
Zagqatala iqtisadi-cografi rayonudur. Bunu coadval 1-don aydin gérmok olar (1). Bu yasayis montogalori
orazinin ekoloji-geomorfoloji soraitindon asili olaraq yiiksoklik {izra geyri-borabar paylanmisdir.

Soki-Zaqatala igtisadi rayonunun sahosi 8,48 min km? -dir vo 6lko orazisinin 10,3%-ni shato
edir. Iqtisadi rayonda ohalinin say1 621,4 min nafar, o ciimlodon sohor ohalisi 160,7 min nofordir.
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Olko ohalisinin 5,7%-i burada yasayir. Urbanizasiya soviyyasi 27,6% -dir.Igtisadi rayonda UDM
hacmi 911 mlm manatdir.Buna goros iqtisadi rayonu respublikada shomiyyatli yer tutur. [7]

Cadval 1
Soki-Zaqatala iqtisadi-cografi rayonunda shalinin va yasayis montaqgalarinin yiiksoklik
qursaqlari iizra yerlosmoasi (2019 cu il siyahiyalma materiallarina 3sasan), nafar [9]

Yiiksoklik orazisi Biitiin Kond Sohor | yasayis montogolorinin |[Hor kv.
qursaqglarinin ohali ohalisi ohalisi say1 km
doniz diison
soviyyosindon| Kv.km | % |say1| % | say1 | % | say1 | % Sohor  |Kond |Comi | imumi
hiindiirliyt, ohali
m-1o (nofor)
0-200 1018 |11.36] 35421 | 5,7 | 34322 | 745] 1607 | 1 | 1 |22 | 23 32
200-500 4237 | 47,3 |385288]62,01295078|64,05| 9159957 | 6 [224| 230 | 83
500-1000 1397 | 15,6 |178973|28,8|109554|23,78| 6749442 | 7 | 74 | 8l 117
1000-1500 | 577 |6,43 21129 | 3,4 21607 | 4,69 - - |15 ] 15 33
1500-don 1731 [ 194 621 |0,1| 139 |0,03 - -1 1 0,2
yuxart
Comi 8960 | 100 |621432| 100 [460700| 100 [160700[100] 14 |336| 350 | 63,2

Qeyd: Cadval Azarbaycan Dovlat Statistika Komitasinin materiallar: asasinda miiallif tarafindon
tortib olunmugdur (Manba: stat.gov.az)

Soki-Zaqatala iqtisadi-cografi rayonunda 0-200 m miitloq yiiksokliklor arasinda iimumi iqtisadi
rayon orazisinin 11,4%-i yerlogso do, burada biitiin ohalinin 5,7%-1, o climlodon kond ohalisinin
7,5%-1 moskunlagsmisdir. Bu orazilor daha c¢ox Acmohur alcaqdagliginin quru-¢6l zonasinda
yerlosdiyi {igiin iglimin quraqligi buranin ekstensiv qis otlagi kimi istifado olunmasina sabob olur.
Diizon relyefin kond tosorriifat1 islori ilo masgul olmagq {iciin alverisli olmasi (tiitiingiiliik, bage¢iliq
Vo s.) yasayls montogolorinin, xiisuson do kondlorin hom orazico, hom do demoqrafik cohotdon
nisbaton siiratli inkisafi ilo noticolonmigdir. Ona gore do bu qursagin kondlori ohalisinin sayina gora
on iri kondlordir. Lakin son iki siyahiyaalma (2009 vo 2019) materiallarinin miiqayisali tohlili
gostorir ki, bu qursaqda ohalinin miitloq say1 artsa da, onun faiz gostoricisi imumi ohaliyo goro
asag1 dlismiisdiir (codvoal 2). Bu, qonsu dagotoyi qursagin (200-500 m) demogqrafik potensialinin
yiiksok artimi ilo izah olunur. Soki-Zagatala iqtisadi-cografi rayonunda shalinin an ¢ox comlondiyi
yiiksoklik qursagi doniz soviyyesindon 200-500 m yiiksokliklor arasini ohato edon dagotoyi-diizon
orazilordir. Birinci codvoldon goriindiiyli kimi, bu hiindiirliik qursagimnin payina timumi iqtisadi
rayon orazisinin 47,3%-1, imumi ohalinin iso 62%-1 diisiir. Sohar ohalisinin 57%-i, kand ohalisinin
159 64,1%-1 bu qursaqda moskunlagmigdir. Sohor ohalisinin payimnin belo ¢ox olmasi $oki
soharininda bu yiiksokliklor arasinda yerlogmasi ils izah olunur. (2)

Cadval 2
Saki-Zaqatala iqtisadi-cografi rayonunda shalinin yiiksaklik qursaqlari iizra
yerlasmasi va tendensiyasi [9]
'Yiiksok-lik orazi 1999 2019 1999-2019 (forq)
qursaq-lari] Kv. | % |Yasayis|%-lo| ohalinin|%-| Yasayis |%-lo| ohalinin | %-lo | Yasayis | ohali
km mantaqol say1 | lo |montaglori say1 mantagalor
arinin nin say1 inin say1
say1
0-200 [10018]11,36] 22 |6,6]31532| 6,1 [ 23 [ 6,6 ] 35421 5,7 1 2889
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200-500 | 4237 47,3 | 208 [61,7/251076| 48,4 | 230 |65,7| 385288 | 62,0 22 134212
500-1000 | 1397 | 15,6 90 ]26,7|218385| 42,01 | 81 [23,1| 178973 | 28,8 -9 -39412
1000-1500 577 | 6,43 16 14,7]| 17566 3,4 15 | 43| 21129 34 -1 3563
1500-don | 1731 | 19,4 1 0,3 218 0,04 1 103 186 0,3 0 -32
yuxart
Comi | 8960 | 100 | 337 [100|518777| 100 | 350|100 | 621432 | 100 13 101220

Qeyd: Cadval Azarbaycan Dévlat Statistika Komitasinin materiallar: asasinda
miidllif tarafindan tortib olunmusdur (Manba: stat.gov.az)

1999-2019-cu illords 200-500 m-lik qursaqda shalinin say1 251,1 min nafordon 385,2 min nofaro
artmig, burada yasayan ohalinin xiisusi c¢okisi iso 48,4%-don 65,7%-0 catmisdir.Buna sobab bu
yiiksokliklor arasinda Soki sohorinin yerlosmosikond tosorriifatinin inkisafi {iglin olverigli goraitin
olmasidir. Burada findig¢iligin, baramagiligin, tiitiingtiliiyiin inkisafi {i¢iin olverisli iglim soraiti vardir.
Soki-Zaqatala igtisadi-cografi rayonunda orazisino vo ahali potensialina gora forglonon ikinci yiiksoklik
qursagt 500-1000 m miitloq hiindiirliiklor arasidir. Bu yiiksoklik qursaginin payma iqtisadi rayon
orazisinin 15,6%-i, ohalisinin iso 28,8%-i diisiir. Iqtisadi rayonun biitiin sohor ohalisinin 42%-i, kond
ohalisinin iss 24%-I bu qursaq daxilinds maskunlagmigdir. 1999-cu il siyahiyaalma malumatlarma gora,
bu qursaq daxilindoki 90 yasayis montoqosindo 218385 nofor vo ya iqtisadi rayon ohalisinin 42,0%
yasayirdisa, bu gostoricilor 2019-cu ilin siyahryaalma molumatlarina gors, miivafiq olaraq, 178973 nofor
vo 28,8% toskil etmisdir. Belo ki, 9 kondin ohalisi azalmis, timumaon ohalinin miitloq azalmas1 39412
noforo borabor olmusdur. Buna sobob ohalinin kogiiriilmoasi vo dagliq orazilordo qis movsiimiindo
movcud olan ¢atinliklorlo baglidir. Sovet dovriinds ohalini yliksok dagliq orazilorden dagotayi arazilora
kociiriirdiilor. Belo bir azalma prosesinin getmasi turizmin inkisafinada 6z monfi tosirini gostormisdir.
Soki rayonunda istor qis, istorsade yay turizmini bu yiiksokliklor arasinda inkisaf etdirmok miimkiindiir.
Sahdagin simal yamacinda turizmi inkisaf etdirmok miimkiin olubdursa, o zaman conub yamacinda
yerlogon Soki rayonundada bu imkani yaratmaq miimkiindiir. (1)(2)

Soki-Zaqatala iqtisadi-cografi rayonunda 1000-1500 m miitloq hiindiirliiklor arasmi ohato edon
hiindiirliik qursaginin payma 6,43% orazi va 3,4% ohali diisiir. Burada yerloson 15 konddo 21129 nofor
yasayir. Bu yiiksoklik qursaginda ohalinin miivafiq siyahtyaalma molumatlarina goéro, 1999-cu il ilo
miiqayisade 2019-cu ilds ohalinin miitloq say1 3563 nofor artsa da, shalinin pay1 doyismemis, 3,4% olaraq
galmigdir.Ohalinin belo artmasimm baglica sababi reurbanizasiyadir.Soharin ses-kilyiindon qagan ohali
dagliq regionlarda kond turizminin inkisaf etdiyi yerlordo moskunlasirlar.. Ohalinin bir kvadrat km-o diison
sixlig1 avvalki yiiksoklik qursaqlart ilo miiqayisade ohomiyyatli deracads azalaraq miivafiq orta iqtisadi
rayon gostaricisindon az olub, 33 nofor togkil edir. Todqiq etdiyimiz igtisadi-cografi rayonda on az ohali
moskunlasan hiindiirliik qursagi 1500-m yuxan yiiksokliklor arasidir. Doniz soviyyasindon hiindiirliik
artdiqca tobii-cografi soraitin insanlarin tosorriifat foaliyyati liciin ¢otinlogsmasi — aqroiglim ehtiyatlariin
okingiliyo imkan vermomoasi, ilin soyuq dovriiniin nisbaton uzun ¢okmosi, okino yararl torpaglarin az
olmasi, méveud sosial infrastrukturlarin tolobata cavab vermomosi vo s. kompleks sobablor naticosindo
ohali bu qursaqda ¢ox az moskunlagib. Bu qursagin payma biitiin igtisadi rayon orazisinin 19,4%-1
diisdiiyii halda, burada 1 kanddo comi 186 nofor ohali yasayir (0,3%). Halbuki 1999-cu ildo ohalinin say1
218 nofar idi. Soki-Zaqatala igtisadi-cografi rayonunun 2000 m-don yiiksokda yerloson arazisinde daimi
ohali moskunlasmamisdir. Bu qursaq osason mesadon sonraki orazini — subalp, alp¢omonliklorini ohato
etdiyinden, mdvsiimi olaraq heyvandarliq, ari¢iliq magsadleri ticiin istifads edilir (4)

Soki rayonunda 31 kond orazi dairasi mévcuddur, onlarin torkibinde 68 kond vardir.Inzibati rayon
orazisinds timumi vo kond ohalisi ¢ox qgeyri-barabor maskulagmigdir. ©halinin oksar hissasi diizanlik vo
algaq daglhqda, Oyricayin qollar1 olan Singcay, Murdargay, Kiscay, Qarasu, Boyiikqobu vo digor
coxsayll xirda caylarin konarmda vo vadilordo yerlosir. Soki sohorinin bilavasito yaxinlhiginda kond
yasayls montogaloring az rast golinir, yalniz Qoxmuq vo Oxud kondlorini gostormok olar. Homginin
geyd olunmalidir ki, Soki rayonunun orazisinin nisbaton bdyiik masafodo uzanmasi vo eyni zamanda
orazinin relyef xiisusiyyotlori burada kondlorin inzibati rayon morkozi vo bir-birilo olago qurmasini
cotinlogdirir. Xiisusilo qis movslimiinds noqliyyat olagalari ¢atinlosir, bazi hallarda cografi cohatdon
yaxin yerloson iki kondin birindon digorino getmok {iciin kondolon (dolay1) yollardan istifado etmok
lazim golir.(3)
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Qeyd: Xorita Azarbaycan Respublikasi Omlak Komitasinin materiallar: asasinda
miiallif tarafindan tortib olunmusdur

Soki rayonu orazisido iki domir yolu stansiyast mévcud olsa da, sakinlorin Yevlax-Balakon
domir yolundan yararlanmaq imkanlari mosafo uzaqlig1 sobobindon ¢otindir. Soki stansiyasi eyni
adli sohordon 16 km mosafodo yerlosir. Umumiyyatlo, Soki rayonu orazisindo kond yasayis
montogolorini asagidaki kimi qruplasdirmagq olar (3)

1. Soki soharindon garb va simal-qarb istiqgamotinds yerloson kondlor. Burada hom dag
kondlorina, hom do dagotoyi orazilordo yerloson kondlora rast golinir. (Qoxmug, Kis, Inco va s.).
Rayon morkazi ilo bu kondlor arasinda cografi masafs ¢ox deyildir vo bu yaxinliq onlarin inkisafina
miisbot tosir gdstorir. Saki-Inco istigamotinds avtomobil yolunun son illords yeniden qurulmast vo
seldon miihafizs islorinin togkili do geyd olunmalidir.

2. Sin, Bas Goyniik, Bas Layisqi, Birinci Bilacik, Cunut, Sabahd va digar yaxinhqda olan
kandlor qrupu: Kondlor Sincay vo Cunutcay caylarinin vadisindo yerlosir. Soki sohori ilo
aralarindaki cografi mosafo ¢ox olmasa da, dagliq vo dagotoyi orazilor olduglari {i¢iin avtomobil
yolu ilo rayon morkozino gedib ¢ixmaq kifayot qodor vaxt edir (30-40 doq)
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3. S9ki soharindan §arqds Oguz rayonu istiqgamatinds yerlason orta daghgin kondlori.
Bunlar rayon morkozindon vo birinci qrup kondlordon yliksok olmayan dag silsilolori vo algaq
topaliklorls ayrilir. Kondlorin oksoriyyatinin ohalisi 1000-2000 nafordir vo ya iri kondlor sirasina aid
edilirlor (Bas Zoyzid, Orta Zoyzid, Bas Koldok, Vorozot)

4. Saki soharindan conub-sorq istigamoatinds, Dyricayin orta axan ilo 9licancay arasinda
qalan alcaq daghgm kondlori (Asagi Kiingiit, Aydmbulaq, Ibrahimkond, Doroconnat vo s.)
Nisbaton kigik olan kondlor coxdur. Mineral bulaglar genis yayilmisdir.

5. inzibati rayonun conub va conub-qorb hissasindoki Dasiiz silsilasi boyunca, Acinohur
diiziinda, Saki yaylasinda yerloson kandlor. Qeyd olunan orazilords kond shalinin sixlig1 asagi
olsa da,burada iri kond yasayis montoqgoalorino do rast golinir. (Kigik Dohno-8 min nofor, Boylik
Dohnoa-6 min noafar) (2), (3)

Cadval 3

Saki inzibati rayonunda shalinin vd yasayis montogalarinin yiiksoklik
qursaqlari iizra yerlosmasi( 2019 cu il siyahiyalma materiallarina ssasan), nafor [9]

Yiiksoklik qursaglari,m-la | Yasayis montogalorinin say1 | ohalinin say1
0-200 7 21586
200-500 43 105890
500-1000 17 31808
1000-1500 4 11449
1500-dan yuxari -- -

170733

Comi 71

Qeyd: Cadval Azarbaycan Dovlat Statistika Komitasinin materiallar: asasinda
miuidllif tarafindan tortib olunmusdur (Manba: stat.gov.az)

Soki rayonunun 0-200 metr yiiksoklikdo 7 kond yasayis montogosindo 21586 nofor ohali
maskunlagmigdir. Diizon relyefin kond tosorriifat: islori ilo mosgul olmaq {igiin slverisli olmasi yasay1s
montagalarinin, xiisuson do kondlorin hom arazica, hom do demoqrafik cohatdon nisbaton siirotli inkigafi
ilo naticolonmisdir. Ona goéra do bu qursagin kondlori ohalisinin sayma gora on iri kondlordir. Soki
rayonunda ohalinin bdytik oksariyyati 62%-1 200-500 m-i shato edon yiiksoklik qursaginda 43 yasayis
montagosindo moskunlagsmigdir. Bunun baslica sobobi Soki gohorinindo bu yiiksokliklor arasinda
yerlosmosi vo moskunlagma iiciin olverisli iglim soraitinin olmasidir. Burada 105890 nofor ohali
moskunlagmigdir. Qursagin dagatoyi hissosindo ¢ay dorslori boyunca vo gotirmo konuslar1 saholorindo
boyiik kond aqlomerasiyalart formalasmigdir. Sohar tipli yasayis montogalorinin, kondlorin, xtisuson iri
kondlorin ¢oxu da bu qursaq daxilinds yerlosir. Dagligla diizon orazilorin qovsagini ohato edon bu
yiiksoklik qursagi olverisli tobii-cografi soraito malik olmasi ilo yanasi, iqtisadi-cografi, naqgliyyat
mdvqgeyinin do nisboton olverigli olmast maddi vo sosial infrastrukturun demogqrafik inkisafa daha
miisbot tosir gostormosi ilo sociyyolonir.(5) Artan demoqrafik potensialin da miioyyon hissasinin
yerlordo galmasina moskunlagmasima sabab olmugdur. Aparilan aragdirmalar gostorir ki, Azorbaycan
Respublikasi regionlarinin sosial-igtisadi inkisafinin Dovlot programlari (2004-2008, 2009- 2013,2014-
2018) coargivasindo aparilan tikinti-quruculuq ilori, yeni yaradilan sosial va iqtisadi obyektlor do osason
bu hiindiirlik qursagi daxilindo istifadoys verilmigdir. Nisboton ohali ¢ox moskunlagan hiindiir
qursaglart 500-1000 (18,6%) vo 0-200 m (12,6%) miitloq yiiksokliklor arasidir. Soki rayonu ohlinin
yalniz 6,7%-1 vo 4 kondi 1000-1500 m-i ohato edon qursaqda yerlosir. Azmeyilli dag yamaclar ¢ay
doralori vo godim akkumulyativ terraslar yasayis montaqgalorinin yerlogdiyi orazilordir. Ovvalki
yiiksoklik qursaqglar1 ilo miigayisado bu qursaq daxilindo amoktutumlu tosorriifat saholori zoif inkigaf
etmisdir. Osas nogliyyat-kommunukasiya xotlorindon Yevlax-Balakon-Laqodexi domir yolu vo ona
paralel uzanan eyniadli beynolxalq ohomiyyatli avtomobil yolundan konarda yerlosmosi bu qursagin
igtisadi-cografi mévgeyinin o godor do yaxs1 olmamasini gostorir. Ohalinin siyahityaalma materiallarinin
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miiqayisali tohlili gostorir ki, Azorbaycan Respublikasi regionlarinin sosial-igtisadi inkisaf iizro 4 Dovlot
programinin hoyata kecirilmosine baxmayaraq, bu qursaq daxilinde ohalinin miitloq sayr noinki
artmamis, hotta azalmigdir. Rayonda 1500 m-don yiiksokdo yerlogon orazido daimi ohali
moskunlagmamisdir. Daniz saviyyasindon hiindiirliik artdigca tobii-cografi soraitin insanlarin tosorriifat
faaliyyaeti liglin ¢otinlogmasi — aqroiglim ehtiyatlarmin okingiliys imkan vermomasi, ilin soyuq dovriiniin
nisbaton uzun ¢okmosi, okino yararli torpaglarin az olmasi, mévcud sosial infrastrukturlarin tolobata
cavab vermomasi vo s. kompleks sobablor naticasindo shali bu qursaqda ¢ox az moskunlagib. Soki-
Zaqatala iqtisadi-cografi rayonunun 2000 m-don yiiksokdo yerloson orazisindo daimi ohali
moskunlagsmamisdir. Bu qursaq osason mesodon sonraki orazini — subalp, alpgomonliklorini ohato
etdiyindan, mdvsiimi olaraq heyvandarliq, ari¢iliq mogsadleri {igiin istifads edilir. [3],[6]

Noatica

Soki inzibati rayonunda ohalinin yiiksoklik qursaglar1 iizro moskunlagmasinin - inkisaf
xiisusiyyatlorinin todqiqi vo onlarin inzibati rayonlar {izro aragdirilmasi agagidaki timumilogdirilmis
naticalora golmaya imkan verir:

¢ Ayri-ayn hiindiirlik qursaglarinin monimsanilmasi ti¢lin tobii-cografi soraitin, igtisadicografi
inkigaf saviyyesinin vo naqliyyat movqeyinin miixtalifliyi shalinin do bu miitloq hiindiirliikklor {izra
miixtalif doracodo moaskunlagsmasina sabab olmusdur.

+«¢+ Ohalinin an ¢ox vo six moskunlasdigi dagotoyi-diizon orazido (200-500 m) ohalinin daha da
stiratlo comlonmasi, ahalinin ikinci ¢ox maskunlasdigl orta dagliq qursaqda ise (500-1000 m) intensiv
azalmasi prosesi gedir.

¢ Dagliq, xiisuson do orta dagliq qursaqda ohalinin miitloq saymin vo xiisusi ¢okisinin azalmasi
buranin yiiksok tobii resurs ehtiyatlarinin tosorriifat dovriyyesindon ¢ixmasina sobob olur, yeni
ehtiyatlarin monimsonilmosi imkanlarint mohdudlasdirir.

< lIqtisadi rayonun perspektiv sosial-igtisadi inkisaf planlarinda daghq orazilorin daha onciil
inkisafi hoyata keg¢irilmoali, artan demogqrafik potensialin yerlordo saxlanilmasina nail olunmalidir. Hor
bir inzibati rayonun spesifik ohali moskunlagmasi xiisusiyyati nozors alinmalidir.

% Soki-Zaqgatala iqtisadi-cografi rayonunda ohalinin samorali orazi togkili hom do bu regionun
sorhodboyu strateji movqgeyi vo Baki paytaxt regionuna demoqrafik tozyiqin azaldilmasi baximindan da
mogsadouygundur

¢ Turizmin inkisaf etdirilmosi dagliq orazilordo ohalinin say dinamikasinin miisboto dogru
doyismasine sobob olar.
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