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NADIR NOV OLAN ASTRAGALUS GJUNAICUS A.GROSSH. (FABACEAE)
NOVDAXILi POLIMORFIiZMININ OYRONILMOSI

Xiilaso

Azorbaycanda nadir endemik nov olan Astragalus gjunaicusun altt populyasiyasinin genetik
miixtolifliyini giymatlondirmak ii¢iin genom DNT-nin (ISSR) ndvlorarasi analiz metodundan
istifado edilib. Bes primerlo DNT amplifikasiyasi naticasindo 89 DNT fragmenti aldo edilmisdir ki,
onlardan 81-i (94,1%) polimorf olmusdur. Zivlan populyasiyasimnin digor populyasiyalarla
miiqayisodo oxsarliq soviyyasi asagi, Nei oxsarliq omsali isa 0,139 idi. Zivlan populyasiyasinin
digar populyasiyalarla asag1 oxsarligi onun uzunmiiddatli tocrid olunmasini siibut edir. ©lds edilmis
naticalor asasinda Astragalus gjunaicusun miihafizasi strategiyasi toklif edilmisdir.

Agar sozlar: Fabaceae, Astragalus gjunaicus, genetik dayiskonlik, ISSR, nadir név, bitkilorin
miihafizasi

Elfira Zaur Aghayeva

Gandja State University

Ph.D in Biology
shanur@rambler.ru

Gulabatin Vagif Humbatova
Gandja State University

Ph.D in Agricultural Sciences
humbatovagulebatin@gmail.com

Study of intraspecific polymorphism of rare species Astragalus gjunaicus
A.Grossh. (FABACEAE)

Abstract
The method of interspecific analysis of genome DNA (ISSR) was used to assess the genetic
diversity of six populations of Astragalus gjunaicus, a rare endemic species in Azerbaijan. As a
result of DNA amplification with five primers, 89 DNA fragments were obtained, of which 81
(94.1%) were polymorphic. The Zivlan population had a low level of similarity compared to other
populations, with a Nei similarity coefficient of 0.139. The low similarity of the Zivlan population
to other populations proves its long-term isolation. Based on the results obtained, a strategy for the

protection of Astragalus gjunaicus has been proposed.
Keywords: Fabaceae, Astragalus gjunaicus, genetic variability, ISSR, rare species, plant protection


mailto:shanur@rambler.ru
mailto:humbatovagulebatin@gmail.com
mailto:shanur@rambler.ru
mailto:humbatovagulebatin@gmail.com

TOBIOT va ELM Beynolxalg elmi jurnal. 2023 / Cild: 5 Say: 2/ 7-13 ISSN: 2707-1146
NATURE and SCIENCE International scientific journal. 2023 / Volume: 5 lIssue: 2/ 7-13 e-1SSN: 2709-4189

Giris

Genom DNT-nin mikrosatellit saholorinin arasi analizinin tisulu (ISSR) Azorbaycanin nadir
endemik novii olan Astragalus gjunaicus alti populyasiyasmin genetik miixtalifliyinin
qiymatlondirilmasi {igiin istifado olunmusdur. DNT-nin bes praymerlo amplifikasiyasi naticosindo
89 DNT fragmenti aldo olunmusdur ki, onlardan 81-i (94.1%) polimorfdur. Zivlen populyasiyasinin
digor populyasiyalara nisboton asagi oxsarliq soviyyasi miioyyon olunmusdur, Nei oxsarliq omsali
0.139 toskil edirdi. Zivlon populyasiyasinin digor populyasiyalara oxsarliq gostoricisinin azligi,
onun kifayat gqodor uzun miiddatli tacrid olunmasini stibut edir. ©lde olunmus naticalarin asasinda
Astragalus gjunaicus qorunmasi strategiyasi toklif olunub.

Miiasir dovrda bioloji miixtalifliyin qorunmasi problemi aktualligini dahada artirir. Insanim tobiota
tosirinin intensivliyi iimumbogar xiisusiyyat dastyir vo goxsayli ndvlorin itirilmasine gotirib ¢ixarir.

Nadir, mithafizoys ehtiyaci olan ndvlar sirasina giiney govoni (pasxladoni) Astragalus gjunaicus
Grossh. (sok. 1) aid edilir.

Sak. 1. Astragalus gjunaicus — giiney gavani (paxladon)

Goygol sahillorinin simal vo sorqindo darlokal yayilmasi olan endemik név A. gjunaicus
pleystosen bozqir reliktlorino aiddir (Malyshev, Peshkova, 1984: 265; Redkiye i ischezayushchiye
rasteniya Sibiri, 1980: 223).

No6v Qirmuzi kitaba daxil edilib (Alekseyeva, Boykov, 2002: 39). Goy-goliin sahillarinds, eloco
do sahil torpaqlarinin agiq orazilorindo ¢uxurlarda tosadiif edilir. Tocrid olunmus sahslordo mohdud
orazido yasayir. Molum olan populyasiyalarin oksariyyati Goygol goliiniin simal sahilinds, Zivlen
populyasiyasi sorq sahilds arealin asas hissasindon 3 km uzaqliqda yasayir (sok.2).

A. gjunaicus populyasiyasi Zivlon kondi yaxmliginda Goygol Milli Parkinda miihafizo
altindadir. Ancaq son illordo bu orazido turist sahasinin faal inkisafi getdiyi tiglin A. gjunaicus
yasadig1 orazilora antropogen yiiklonma ildan ilo artir.

\—.
2 e
7\ z
‘QAZAX - = (2
- TovUz
' 1 -
o
SR
7
B L o ST
Y4 e
< .
- Ganco

o /’5\ 3 -GORANBOY |

SOy COLS 4 .

e . NAFTALAN
DASKOSON: ¥/ A y

~2 ) -
==

Sak. 2. Sakil-xarita. Ganca-Qazax bolgasi iizra Astragalus gjunaicus A.Grossh. areal
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Govonin bu novii yasayisin ekstremal saholorinds tosadiif etdiyi ligiin, istonilon antropogen tosir
populyasiyanin saymin koskin azalmasia gotirib ¢ixarir ki, onun sonraki movcudlugunu tohliiko
altina alir. A. gjunaicus noviino ¢arpaz to zlanma xasdir vo o miistosna olaraq toxumla c¢oxalir.
Toxumlarin mayalanmasi1 hava soraitinden asili olaraq mixtoalif illorde giiclii doracads doyisir
(Tulokhonov, 2009: 17-22). Belos ki, Zivlon populyasiyasinda 2018-ci ildo hor fordo goro 898
toxum, 2019-cu ilds -500, 2020-ci ildo iso fordo gors - 2347 toxum omolo gotiridilor. Cox zaman
toxumlar tam mayalanmir vo yaxud hosaratlar torofindon giiclii dorocodo zoadolonirlor (tocriibo
illorinds Zivlon populyasiyasinda tamqiymatli toxumlarin pay1 10-23% arasinda olurdu).

Beynolxalq Tobii sorvatlor vo Tabioti Miihafizo Ittifaqr (IUCN) tobioti miihafizo todbirlorinin
aparilmast vo planlagdirilmast zamani, ndv miixtolifliyinin vo ekoloji sistemlorin miixtslifliyinin
Oyranilmosinda genetik torkibinin do todqiginin vacibliyini gobul etdi (Sandanov, Selyutina,
Dulepova, 2014: 295-305).

Nadir novlorin miihafizasi strategiyasinin islonmasi zamani ndovlorin populyasiyalarinin genetik
differensasiyasi vo genetik doyiskonliyinin soviyyasi haqda miimkiin godor ¢ox molumatin olmasi
vacibdir. Bu ilk novbado Oyronilon névlerin maksimum ¢ox sayli genetik miixtolifliys malik
morkozlarin askarlanmasi {li¢lin ¢ox vacibdir.

Nadir novlorin genetik miixtolifliyini dyronmok magsadilo onlarin miihafizasi {igiin son
zamanlar molekulyar tisullardan genis istifads olunur.

ISSR- nisanlama iisulu populyasiya vo taksonomik todqiqatlarda genis istifads olunur, ¢iinki
ISSR markerlor yiiksok daoraco variabelliyo malikdirlor (Gupta, Chyi, Romero-Severson, Owen,
1994: 998-1006; Nybom, 2004: 1143-1155).

DNT polimorfizminin dyronilmasi metodlarina nisbaton bu tisul yaxs1 hoyata kegirilir, az omok
tolob edir vo daha sadadir (Harris, 1999: 221-228). Mikrosatellitaras1 markerlorin tadqiqi metodu
(ISSR- metod) digar iisullarda miimkiin olandan daha ¢ox polimorf lokuslar askarlamaga imkan
verir (Esselman, Jiangiang, Crawford, 1999: 443-451). ISSR-markerlor dominant tip irsiyyatino
aiddirlor, onlar istifads iiglin ¢ox sorfalidirlor, DNT ardicilligi haqda ilkin molumat tolob etmirlor,
bununla yanast RAPD- markerlora nisbaton daha ¢ox tokrarlana bilon naticolor verirlor (Wolfe,
Xiang, Kephart, 1998: 1107-1125).

Bununla olagoli olaraq A. gjunaicus populyasiyalarinin genetik doyiskonliyi vo genetik
differensasiyasinin todqiqi aktualdir.

Toqdim olunan todgiqatin mogsadi - nadir endemik nov olan A. gjunaicus genom DNT-nin
mikrosatellitarasi saholorinin analizi {isulu vasitasila (ISSR) genetik differensasiyasinin 6yronilmasidir.

Material vo metodlar. Bizim torofimizdon tobii yeddi molum olan A. gjunaicus populyasiyalarinin
altisinin niimunalari tadqiq olunublar: bir populyasiya sorqi sahildon, digorlori simal.

Goygol goliiniin sarq sahili

Goygol populyasiyasi. Kiilok yelloyan ¢uxurun xarici divari, miixtalifotlu-sivriyarpaq assosiasiya.

Goygol goliiniin simal sahili

Zivlon 1. populyasiyasi 1. Miixtolifotlu-qatirquyrugu assosiasiyasi.

Zivlon 2 populyasiyast 2. Covdarsiinbiillii assosiasiya.

Goranboy populyasiyasi. Covdarsiinbiillii assosiasiya.

Faxral1 populyasiyasi 1. Miixtalifotlu-govon assosiasiyasi.

Naftalan populyasiyasi 2. Miixtalifotlu-govon assosiasiyasi.

Hor populyasiyadan 7-don 8-0 godor niimuns todqiq olunub. DNT-ni cilicormis toxumlarinin
qurudulmus 7-9 mq bitki toxumasindan CTAB {isulunun bir godor modifikasiyalariyla ayirmisiq
(Doyle, 1987: 11-15). Is prosesindo askarland: ki, giiney govonin DNT-nin ayrilmasi iigiin istifado
olunan material kimi bitkinin inkisafinin istonilon fazasinda olan yasil yarpaqlarindan yararlanmaq
olar. Ancaq daha uygun material kimi 5-7 giinliik ciicartilori miinasibdilor, ¢iinki onlar1 laboratoriya
soraitinda ilin biitiin fasillorinds aldo etmoak olar. Homginin ciicartilordon olds olunan DNT daha az
miqdarda qarisiqlara malik olur.

Polimeraz zoncirvari reaksiyani (PZR) C1000 Thermal Cycler (BioRad Laboratories, USA)
amplifikatorunda asagidaki protokola uygun hoyata kegirmisik: DNT-nin ilkin denaturasiyasi 1.30 daq.
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94°C doracads; 35 amplifikasiya dovrii, buraya 0,40 doqiqe orzinde 94 °C tomperaturda DNT-nin
denaturasiyasida daxildir, 41-54 °C — 0.45 doq praymerin yandirilmasi vo 72 °C — 1.30 dog. zancirin
elongasiyasi; yekun marhalads 72 °C daracads — 5 doq. Amplifikasiya {igiin 50 nq matriks va 1,5 vahid
Tag-polimerazadan (Rusiya, Medi-gen) ibarat PZR reaktivlorinin qarisigini hazirlamisiq (Frankel, 1974:
53-65).

Amplifikasiya iiciin 19 praymer istifado etmisik. Amplifikasiya qarisiginin tomizliyini
giymotlondirilmasi {iciin monfi nozarotdon istifado etmisik, nozarot niimunosi DNT olavo
olunmadan amplifikasiya qarigigint tamliqla saxlayirdi. Xarici qrup kimi Gueldenstaedtia
monophylla istifado etmisik.

Amplifikasiya mohsullarini elektroforez vasitasilo 1%-li agaroz gelds 1xTBE buferds pargalayirdiq.
Boyaq qgismindo CYBR-Green istifado etmisik, onu gelo kdglirmadon avval bilavasito hor niimunoya
olava edirdik. Gellarin U-B siialar altinda fotosakillarini alirdiq (Bio-Rad GelDoc XR+).

Elektroforeqramlar osasinda binar matrikslor qurulub, burada hor amplikon marker kimi
nazordon kegirilirdi vo onun movcudlugu (1) vo yaxud olmamasi (2) geyds alinirdi. Geldo oxsar
harokotliliyi niimayis edon amplikonlar1t RAPD vo ISSR metodlardan istifado olunan todigatlarda
adoton gabul edilon homoloji hesab edirdik (O’Hanlon, Peakall, 2000: 15-16; Rossello, CebriAn,
Mayol, 2002: 321-327) tovsiyalorino uygun olaraq amplikonlarin boyanma intensivliyinin nozara
almirdiq. DNT fragmentlor stialanmanin miixtalif giiciinii niimayis edirdilor, ancaq bizim isimizds
yalniz aydin, yaxsi secilon amplikonlart geyds alirdig. Niimunoslor arasi oxsarliq meyar1 kimi
masafonin dlgiisii se¢ilmigdir (Nei, Li, 1979: 5269-5273):

Burada N, vo Ny — a vo b niimunalorinin amplifikasiya olunmus fragmentlorinin sayi; Ngp - a vo
b niimunslorinin uygun elektroforeqrafik horokotli fragmentlorin sayr. Molumatlarin klaster analizi
UPGMA metodu ilo TreeCon 3.1. proqrami vasitosilo hoyata keg¢irilib. Butstrep qiymatlori 1000
tokrar {icilin hesablanib.

A. gjunaicus genom DNT-si ilo aparilan PZR reaksiya zamani torofimizdon nukleotid
ardicilliglarina gors forqlonon 19 praymer tocriibadon kecirilmisdir. Todqiq olunan praymerlorin 14-
don amplifikasiya oldo olunmusdur, vo yalnmiz 11 praymer A. gjunaicus genotipik miixtolifliyinin
Oyronilmosi iiclin daha effektiv olmusdur. Bu praymerlor ¢oxsayli doqiq yaxsi tokrarlana bilon
amplikonlar yaradirdilar ki, sonradan genetik analiz ii¢lin secilmisdirlor. Populyasiyaarasi forqlor on
g6zal sokildo bes markerlo askarlanmiglar (cod.1). Bes praymerin istifadasi ilo DNT amplifikasiyasi
zamani DNT-nin 89 fragmenti aldo olunmusdur (amplikon), onlar dan 81 polimorfdu. Praymerlorin
hamusi {i¢iin polimorf lokuslarinin payr hor név iiciin 94.1 % toskil etmisdir. Oyronilon alti
populyasiyadan olan bitkilorin DNT-nin amplifikasiyast zamani alds olunan fragmentlorin say1 14-
don (814, 99A) 25 (M10) godar toraddiid edirdi. Hor praymero gors amplikonlarin orta sayr 18,2,
polimorf amplikonlarin orta say1 — 17,2.

) Cadval 1.
Populyasiyaarasi differensasiyanin tadqiqinds ISSR PZR -dd
istifads olunan praymerlarin xiisusiyyatlori

Marker Ardicilhq t, Polimorf P,%
(5->3) ist °C fragmentlarin say1
814 (CT),CTT,-<G> 51 14 13 92,9
99A (CA)A-<G> 47 14 13 92,9
HB11 (GT)eC-<G> 50 16 15 93,7
M1 (AC)g-<G> 56 22 21 95,5
M10 (CA)R-<G> 42 25 24 96,0
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Populyasiyalar aras1 oxsarliq meyar1 kimi Nei (D) mosafo doyari segildi. Tadqiq olunan biitiin
populyasiyalar arast oxsarliq omsalinin qiymotlori 0-dan 0,909 godor doyisirdilor. (Cad.2). Genetik
oxsarligin on asag1 qiymotlori Zivlon populyasiyalarina xasdilar. Bu populyasiya ilo digor
populyasiyalar arasi oxsarliq omsali miixtolif praymerlors goro 0-dan 0,333 qodor toraddiid edirdi.
Bu zaman an ¢ox forglori 99A praymeri niimayis etdirdi — oxsarliq amsali D 0,166-dan (Zivlen —
Million) 0,333 qadar (Zivlan - Zivlon) taskil etdi, vo iimumilikds biitiin praymerlar {igiin 0,129-dan
0,178 godor (orta hesabla 0,145) olmusdur.

On ¢ox genetik oxsarliq Zivlenl vo Zivlon2 populyasiyalari arasinda agkarlanmigdir, Oxsarliq
omsalinin giymoti 0,750-don (M1) 1,00 (M10) godor, vo orta hesabla D = 0,851 toskil edirdi.
Goranboy populyasiya Zivlon 2 populyasiya ilo shomiyyatli doracado oxsarliga malikdir — D =
0,666-dan (M1, HB11) 0.909 (99A, M10) gadar, bes praymers gora orta hesabla D = 0,790 vo, bir
qodor az oxsarliq Zivlon 1 populyasiyasi ilo D = 0,500-don (M1).

D =0.909 (99A, M10) godar, orta hesabla bes praymera géro D = 0.747.

Cadval 2
A. gjunaicus bes praymer asasinda maksimum populyasiyaarasi
differensasiyani niimayis edon Nei genetik masafy

Populyasiya | Goygol | Zivlanl Zivlon2 | Faxrahl | Naftalan2 Goranboy
Goygol 0,137 0,178 0,153 0,129 0,130
Zivlonl 0,777 0,558 0,550 0,465
Zivlon2 0,503 0,423 0,493
Faxralil 0,851 0,747

Naftalan2 0,790
0.9 0.6 0.1
B Zivi
o — Ziv2
97 m

100 89, Pa"li
| Naft 2
Goygal

GM

Sak. 3. A. gjunaicus alt1 populyasiyasi arasinda (Nei, Li, 1972) genetik qiymoatlar
matriksinin omsalinin 3sasinda qurulmusUPGMA-dendrogram
Roaqgamloarla butstren-dayagin ol¢iisii gostarilib (%0).

Faxralil vo Naftalan2 populyasiyalar1 arasinda oxsarliq amsali 0,545-don (M1)1,00 (99A) gador
toskil edirdi, bes praymers asason bu omsalin qiymatinin orta gostaricisi D = 0, 777. D-nin yiiksok
gostaricilori bu populyasiyalarin yaxin qohumluguna isara edirlor. Zivlonl, Zivlon2 vo Goranboy
grupu Faxralil vo Naftalan2 populyasiya qruplart ilo cografi cohatdon mosafadadilar, onlar arasinda
oxsarliq amsal1 biitliin praymerlor tizro D = 0.423—-0.558. toskil edir.

UPGMA-dendrogramimn molumatlart  GOygdl populyasiyasinin arealin  osas  hissasinin
populyasiyalart ilo miiqayisodo ohomiyyyatli dorocods genetik differensasiyasini niimayis edir
(butstrep-dayaqla 100%) (sok.3). Homginin Zivlonl vo Zivlon2 populyasiyalari yiiksok doracada
oxsarliq soviyyasini, Goranboy, Faxralil vo Naftalan2 onlara yaxinliq niimayis edirlor.

Bitki populyasiyalarinin genetik differensasiyast noviin uzunmiiddotli tokamiil tarixinin
qarsiligh tosirini, onun daxilindo mutasiya, genetik dreyf, genlor axini vo segmo kimi bas veran
genetik proseslorlori oks etdirir (yoni, arealin doyismesi, yasayis yerlorinin fragmentlogmosi va
populyasiyalarin tocridi) (Schaal, Haywotth, Olsen, 1998: 465-474).
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Bitkilorin miixtolif ndvlori populyasiyalar arasinda genetik miixtolifliyin  paylanmasi
strukturuna gora farqlonirlor. Cografi yerlosma, otraf miihit soraiti, yasayis yerlorinin azalmasi vo
par¢alanma mohdud yayilma ilo névlards populyasiyanin forqliliyini artira bilon amillordir (Travis,
Maschinski, Keim, 1996: 735-745).

A. gjunaicus arealimin sorq hissasindo yerloson GOygol populyasiyasi arealin osas (morkozi)
hissasindon on uzaq mosafodadir. Arealin asas hissasinin populyasiyalart arasindaki giiclii genetik
differensasiya, bir torofdon, Zivlon populyasiyasi ilo digar torafdon bizim fikrimizco bu populyasiyanin
forqli ekoloji soraitdo uzunmiiddotli G6ygol goliiniin sorq sahilinds cografi tocridinin naticosidir

Goranboy rayonundaki azsayli populyasiya son 50-60 il orzinds tocrid olunubdur. O, Zivlon
populyasiyasindan tacrid olunubdur. Baxmayaraq ki, keg¢misdo Zivlenl vo Zivlon2 ilo tok
populyasiya toskil edon GOygol populyasiyasi 50 il miiddstindo tocridds olmusdur, onlar arasinda
genetik differensasiya askarlanmamisdir. Ciit populyasiyalarin oxsarligi (Faxralil, Naftalan2 vo
Zivlonl Zivlon2) onlarin bir-birins yaxin yerlosmasi ilo olagoalidrir ki, ¢ox guman varki onlar iimumi
genofonda malikdirlor.

Bozi coxillik ¢arpaztozlanan taksonlar arasinda ohomiyyetli doracods genetik differensasiyani
yalniz 600 il tocriddon sonra agkarlamislar (Su, Qu, He, 2003: 212-219). Bu molumatlar bizim slda
etdiyimiz noticolorlo uygundurlar. Populyasiyalarin osas qruplariyla digorlorindon uzun miiddst
orzinds tocrid olan GOygol populyasiyalarinin arasinda maksimal genetik forglor miioyyan olunur.

Natica

Oldo olunan noticalor tocrid olunmus vo cografi cohotdon uzaqda yerloson populyasiyalar
arasinda ohomiyyetli doracods differensasiyanin mdvcudlugunu subut edirlor. Populyasiya ciitlori
arasinda orta soviyyado oxsarliq 0,459 togkil edir. A. gjunaicus ii¢iin bizim torafimizdon olds olunan
populyasiya-genetik forglorinin xiisusiyyatlori, bu ndviin qorunmasi strategiyasinin islonilmasindo
boyiik shomiyyat kasb edir. A. gjunaicus populyasiyalarinin yiiksok saviyyado genetik differen-
sasiyasini nozara alaraq, movcud populyasiyalarin hamisinin in situ qorunmasi bu sahads istiinliik
toskil edon masals (prioritet) olmalidir.

A. gjunaicus populyasiyalar1 tglin askar edilmis yiiksok doracado forqlilik genetik bankin
yaradilmast zaman1 vo bu noviin introduksiyast vo reintroduksiyasi lizro islor aparilarkon nozers
alinmaldir.
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TUT IiPOKQURDU GENOFONDUNDA SAXLANILAN YERLI CINSLORIN
BiOLOJI GOSTORICILORININ OYRONILMOSI

Xiilasa

Yeni cinslorin yaradilmasinda tut ipakqurdu genofondunun canli kolleksiyasinin boyiik tocriibi
ohomiyyati vardir. Tut ipakqurdunun genofondu qorunub saxlanilmaqla yanasi, hom do
zonginlogdirilmalidir ki, seleksiyacilar bundan laziminca yararlana bilsin.

Hesabat ilinda yerli vo xarici olaraq 62 cinsin yaz yemlomasi aparilmis, bioloji gostoricilor toyin
edilmis, ndvbati il iglin toxum materiali hazirlanmisdir.

Bioloji gostaricilori 6yronmokdon 6trii 43 cinsin har birindon 1 tokrarda 25 disi vo 25 erkok
barama goétiiriilorok avvalca baramalar, sonra isa barama pardosi elektron torazids iimumi ¢okilmis
Vo sonra hesablama osasinda diri baramanin vo barama pardssinin orta kiitlasi, diri baramanin
ipakliliyi tayin olunub.

Elmi-todqgiqat isinin moagsadi genofondda olan yerli cinslori saf halda saxlamaq, onlarin
biotexnoloji gostaricilorini yaxsilagdirmaqdir.

Acar sézlor: tut ipakqurdu, cins, kolleksiya, genofond, zanginlasdirma, barama, bioloji géstaricilar
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Study of biological indicators of local breeds preserved in the silkworm gene pool

Abstract

The living collection of the silkworm gene pool is of great practical importance in the creation
of new species. In addition to preserving the silkworm gene pool, it should also be enriched so that
breeders can take full advantage of it.

In the reporting year, spring feeding of 62 breeds was carried out, biological indicators were
determined, and seed material for the next year was procured.

In order to study biological indicators, 25 female and 25 male cocoons are taken from each of
43 species in replication, first the cocoons and then the cocoon membrane were weighed on an
electronic scale? And then the average mass of the live cocoon and the silkiness of the live cocoon
were determined based on the calculation.

The purpose of the scientific research work is to keep the local breeds in the gene pool in a pure
condition and to improve their biological indicators.

Keywords: mulberry silkworm, breed, collection, gene pool, enrichment, cocoon, biological
indicators

Giris

Diinyada genofondun qorunmasi, istar insan, heyvan, istorsa do bitki sahosinds boyiik basori
bir problem olaraq insanlarin gqarsisinda durur, onlarin neco qorunmasi, golocok nasillors
saxlanmasi, Otiiriilmasi onlar1 daim diigiindiiriir. Diinya 6lkolori torofindon genetik ehtiyyatlarin
gorunmasi, saxlanmasi {igiin bir sira qgorarlar, formanlar gobul olunmusdur. Belo bir forman
timummilli liderimiz H.©.Oliyev torafindon imzalanmigdir. Formanin verilmasinds asas mogsad
Azorbaycan Respublikasinda movcud olan heyvan va bitki genofondunun qorunub saxlanmasi, yeni
cins vo sortlarn yaradilmasinda elmi mogsadli, toyinatli islor aparilmasidir. Olks genofondunun
(heyvandarhiq va bitkigilikdo) qorunub saxlanmasi ¢ox boyiik va masuliyyatli bir isdir (Rozmetova,
1986: 3).

Genofondun gen bankin qorunub saxlanmasinda Respublikanin aidiyyati nazirliklori,
toskilatlart vo miiassisalori garsisinda ¢ox ciddi vo mithiim vozifalor qoyulmusdur.

Moévceud olan cinslarin va sortlarin canli kolleksiya saklinds saxlanilmasinin, onlarin ¢ox genis
¢esidinin olmasinin boyiik shomiyyati var (Musayeva, 2022: 4).

Odur ki, moagsadimiz kolleksiyada olan cinslori eksperimental sinaq osasinda hartorofli
oyronmoklo askar etdiyimiz yararsiz cinslori ¢ixdas etmok vo yerds galan cinslorin saxlanilmasi
isini samoarali elmi-metodiki osaslar iizorinds qurmagla onlar1 seleksiya islorinds istifads {igiin
yararli vaziyyata gotirmokdir.

Tut ipakqurdunun cins daxili va ya tomiz cins ¢oxaldilmasi toradicilorin gohumluq slagesindan
asil1 olaraq qohum (inbriding) va geyri-qohum ( aubridinq) ¢oxaldilmaya boliiniir.
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Tut ipokqurdunun cinsi ¢oxaldilmasmin 2 asas metodu mévcuddur: cinsdaxili vo cinsarasi
(carpazlasdirma vo ya hibridlosdirmo). 1. cinsdaxili ¢oxaldilma (inbriding, autbriding). Tut
ipakqurdunun cinsdaxili vo ya tomiz cins ¢oxaldilmasi toéradicilorin qohumlug slagesindon asili
olaraq gohum (inbriding) va geyri-qohum (autbriding) ¢oxaldilmaya béliiniir. inbriding bir-birila
gohumluq olagessi olan fordlorin ciitlosdirilmasi yolu ilo nosil alinmasina inbridiq deyilir
(Azorbaycan Milli Elmlor Akademiyasi Soki Regional elmi markazi, 2013: 355). Ciitlasdirilan
fardlarin gohumlug daracasi onlarin iimumi acdadina gadar olan nasllorin sayi ilo miioyyanlogdirilir.
Birinci nasldo iimumi valideyino malik olan fardlorin ciitlogdirilmasine six inbriding vo ya yaxin
gohum ¢oxaldilmasi deyilir. Uzaq qohumluq slagasi olan fardlorin ciitlosdirilmasins iss inbriding va
gqohum ¢oxaldilmasi deyilir. Inbriding, yetisdirilmo metodu kimi, bir ¢ox kond tosorriifat:
heyvanlarinin seleksiyasinda genis istifado olunur. Xiisuson do, gérkomli gostaricilora malik olan
giymatli fordlorin irsi xiisusiyyatlorinin 6vlad nasildo qorunub saxlanilmasi vo méhkamlondirilmasi
iiciin inbriding on kosarli seleksiya metodu hesab olunur. Inbriding iso cinsin, xiisusen do yeni
yaradilmis cinsin sabitlosmosi prosesini siirotlondirir. Inbridingin sixliq deracasi inbriding amsal ilo
ifado olunur. Miixtalif ndv heyvanlarin yetisdirilmasinds inbriding amsali nasil almaq ti¢iin istifado
olunan toradicilorin say1 15 asasinda toyin olunur (Seyidov, 2012, 164). Ciitlosdirilon disi vo erkok
fardlorin nisbati toxminon 1:1 oldugda bir nasil arzinds inbriding amsali (Fx) asagidaki diisturla
toyin:

Fu= o (1.1)

Burada N - nosil almaq ti¢ilin istifado olunmus toradicilorin sayidir. Bir ne¢o nosil gohum

ciitlogdirilmoasindan sonra inbriding amsali (Ft) asagidaki diisturla toyin olunur:

Ft=1-(1-Fx) (1.2)

Burada t - nosillorin sayidir.

Yuxarida gostorilon diisturlarda qohum ciitlogsmasinin tipini nozors almaq miimkiin olmadigi
tiglin, onlar toxmini xarakter dasiyirlar. Dogrudur, inbriding zamani bu disturlar kifayot godor
gonaotboxs naticalor verirlor, lakin six inbriding zamani bu diisturlarla toyin olunan inbriding
omsalinin giymoti shamiyyatli doracado tohrif olunur.

Yiiksok mohsuldar tut ipakqurdu cinslorinin yaradilmasi barama vo Xam ipak istehsalinin
artirilmast tigiin on mithiim ehtiyat monboyidir (Hiiseynova, 2020: 21).

Yeni tut ipokqurdu cinslorinin yaradilmasinda sintetik seleksiyadan genis istifado olunur vo bu
zaman hibrid seleksiya materiali oldo etmok {iclin lazim olan valideyin cinslor asason canli
kolleksiyadan gétiiriiliir (Abbasov, 2004: 4). Aydin masaladir Ki, yeni cinslorin yaradilmasi {igiin
seleksiyagilarin saroncaminda genis ¢esiddo, miixtolif faydal xiisusiyyeatlora malik cinslor olmalidir
ki, onlarin igarisindon talob olunan keyfiyyatloro malik cinslori segmok miimkiin olsun. Bu
masalonin an diizgiin vo optimal yolu genetik ehtiyatlardan istifade olunmasidir.

Umumiyyatlo, genetik ehtiyatlarin bitkilorin vo heyvanlarin seleksiyasinda rolu bdyiikdiir.
Tosadiifi deyildir ki, kond tosorriifati bitkilorin vo heyvanlarinin genetik ehtiyatlarinin
(genofondunun) qorunub saxlanilmasi problemlori miixtalif elmi maclislords dafalarlo qaldirilmisdir
(Hasonov, Sadiqov, 2004: 108-112)

Buna goro do, genofondun qorunub saxlanilmasina, dyronilmasino vo praktiki seleksiyada
istifado olunmasina bitkigilikde vo heyvandarliqda ciddi diqqat yetirilir. Azarbaycanda da, genetik
chtiyatlarin qorunub saxlanilmasi1 homisa diqgat markazinds olmusdur (Abbasov, 2004: 4).

Tut ipokqurdu genofondunun gqorunub saxlanilmast vo Yyeni tut ipokqurdu cinslarinin
yaradilmasinda aparilan seleksiya islorinds istifado olunmasi va Kkolleksiyasa olan cinslorin eyni
zamanda yaxsilagdirilmasi homiso 9sas istigamot kimi saxlanilir.

Genofondda olan miixtolif mongali tut ipakqurdu cinslorinin biotexnoloji gostaricilorinin
oyranilmasi, eyni zamanda hamin gostaricilorin daha da yaxsilasdirilmasi isin elmi yeniliyi hesab
olunur (Hasanov, 2012: 5). Praktiki shomiyyati isa genofondun saxlanilmasi va cins yaradilmasinda
istifado olunmasidir (Mammadov, Hasanova, Tagiyeva, Nabiyeva, 2010: 5).

16



TOBIOT va ELM Beynolxalg elmi jurnal. 2023 / Cild: 5 Say: 2 / 14-21 ISSN: 2707-1146
NATURE and SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 2 / 14-21 e-1SSN: 2709-4189

Tadgiqatin material vo metodikasi: Cari ilin yaz mdvsiimiindo kiimxana dezinfeksiya
edildikdan sonra genofondda olan yerli cunslarin grenasi inkubasiya olunaraq dirildilmis vo
respublikamizda qobul olunmus aqrozootexniki qaydalar osasinda baslonilmisdir (Mammadov,
2019: 201). Cinslorin grenasmin dirilmasini toyin etmok ii¢iin inkubasiyaya harasinds 200 grena
olan 3 niimuns goyulub va kiitlovi dirilmanin 3-cii giinii dirilmamis qrenalar sayilmisdir.

1 tokrar — 200 qurd

43 yerli cins — 43 x 200 = 8600

Comi: 8600 (qurd baslanilib).

Bioloji gostaricilori 6yronmokdon 6trii 43 cinsin har birindon 1 tokrarda 25 disi vo 25 erkok
barama gotiiriilorok avvalca baramalar, sonra isa barama pardasi elektron torazids timumi ¢okilmis
Vo sonra hesablama ossasinda diri baramanin vo barama poardssinin orta kiitlosi, diri baramanin
ipakliliyi tayin olunub.

Elmi-tadgiqat isinin mogsadi genofondda olan yerli cinslori saf halda saxlamaq, onlarin
biotexnoloji gostaricilorinin yaxsilagdirmaqdir.

Bu mogsadlars ¢atmagq ti¢iin asagisaki islorin aparilmasi bir vozifa kimi garsiya qoyulur:

1.Yemlomo tiglin hazirhq islorinin gorilmasi.

2 Kiimxananin tomizlonmoasi vo dezinfeksiyasi.

3.Yaz yemlomosinin aparilmasi.

4 Novbati il i¢iin cinslorin toxum materialinin hazirlanmasi.

Todgigat obyekti - Heyvandarliq ETi-nun canli kolleksiyasinda saxlanilan 43 yerli tut
ipakqurdu cinsloridir.

Todgiqat Heyvandarliq ETi-nun bazasinda yerloson kiimxanalarda, Respublika ipokgiliyinda
aparilan yemlomalor iigiin gobul olunmus normal aqrozootexniki soraitds aparilir.

Cadval 1.
Yerli cinslarin dirilma faizi, %-ls
Sira Ne-si Cinsin ad1 Baslama tarixi Dirilms faizi
inkubasiya yemloma
1 Agbaramali 1 18.04 28.04 97,3
2 Sultan 18.04 28.04 97,2
3 Azorbaycan 18.04 28.04 97,6
4 Azad 18.04 28.04 96,7
5 Aran 18.04 28.04 95,6
6 Goancoa- 2 18.04 28.04 97,2
7 Goanca-3 18.04 28.04 97,2
8 AzZNIIS-1 18.04 28.04 97,4
9 Rohimli 1 18.04 28.04 96,4
10 Rohimli 2 18.04 28.04 97,9
11 Rohimli 4 18.04 28.04 98,4
12 Yasar 18.04 28.04 98,4
13 Goanco- 6 18.04 28.04 97,6
14 Goanca- 7 18.04 28.04 97,2
15 Gonco- 8 18.04 28.04 97,3
16 Zofor 18.04 28.04 97,9
17 Cinar 18.04 28.04 97,4
18 Murov 18.04 28.04 96,4
19 Qosqar 18.04 28.04 96,1
20 Mayak- 1 18.04 28.04 96,6
21 Mayak- 2 18.04 28.04 96,5
22 Mayak- 3 18.04 28.04 96,4
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23 Mayak -4 18.04 28.04 97,5
24 Boxtiyar 18.04 28.04 97,1
25 Mayak -6 18.04 28.04 95,5
26 Qarabaq 18.04 28.04 95,4
27 Vatan 18.04 28.04 95,4
28 Qabalo 18.04 28.04 94,9
29 Songar 18.04 28.04 94,9
30 Qafqaz 18.04 28.04 95,4
31 Namazli-1 18.04 28.04 96,7
32 Namazli-3 18.04 28.04 96,9
33 Ugur 18.04 28.04 96,4
34 Xoyal 18.04 28.04 94,8
35 Ordubad -1 18.04 28.04 97,8
36 Ordubad- 2 18.04 28.04 98,2
37 SZEM-4 18.04 28.04 96,3
38 GE-143 18.04 28.04 95,8
39 GE-143x SZEM-4 18.04 28.04 95.9
40 SZEM-4xGE-143 18.04 28.04 96,4
41 Cinqiz 18.04 28.04 97,3
42 Mugan-1 18.04 28.04 98.5
43 Mugan-2 18.04 28.04 98.0

Yasama qabiliyyoti 3-cli yasdan baslayaraq XxoSto vo Olmiis qurdlarin vo puplarin ugotu
aparilmaqla, yemlomo miiddati iso yemlomonin baslanmasi, qurdlarin saxa getmasinin baglanmasi
Vo qurtarmasi tarixlorinin qeydiyyati osasinda toyin olunub (Adigézalova, 2020: 160).

Ad.

Sakil. Tut ipakqurdu (111 yas)

Sinaqdan kegirilon yerli cinslorin 3-cii yasin 1-ci gliniindon qurdlar1 (8600 qurd) sayilib har
birindon 200 qurd olmagla yemlomasi aparilmis vo lazim olan bioloji gdstaricilori dyronilmisdir.
Bioloji gostaricilori 6yronmokdon 6trii 43 cinsin hor birindon 1 tokrarda 25 disi vo 25 erkok barama
gotiiriilorok ovvalco baramalar, sonra iso barama pordosi elektron torozido timumi ¢okilarok,
hesablama asasinda diri baramanin vo barama pardosinin orta kiitlosi, diri baramanin ipakliliyi tayin
olunmusdur (Mamedov, 1995: 144-147).
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Cadval 2.
Yerli cinslarin bioloji gostaricilari
Qurdun Orta kiitlosi Diri
Ne-si Cinsin ad1 Yemlomo | Yasama Diri Barama | baramanin
miiddati, | gabiliyyat, | baramanin | pardasinin, | ipakliliyi,
sutka % Q mq %

1 2 4 5 6 7 8
1 Agbaramali - 1 29 97,3 1,80 420 23.3
2 Sultan 29 97,5 1,55 340 21,9
3 Azorbaycan 29 97,6 1,88 390 20,6
4 Azad 29 98,7 1,55 390 20,6
5 Aran 29 98,6 1,93 430 25,3
6 Ganco - 2 29 97,2 1,67 300 17,9
7 Ganco -3 29 97,4 1,71 330 19,3
8 AZNIIS - 1 29 98,4 1,90 450 23,9
9 Rohimli 1 29 98,4 1,90 450 20,8
10 Roahimli 2 29 97,6 1,92 400 20,9
11 Rahimli 4 29 97,2 1,67 410 24,5
12 Yasar 29 97,3 1,92 420 21,8
13 Gance- 6 29 97,1 1,99 460 23,1
14 Ganco- 7 29 95,5 1,67 320 19,7
15 Gance- 8 29 97,5 1,79 330 18,3
16 Zafor 29 98,0 1,88 410 21,8
17 Cinar 29 94,9 1,75 380 21,7
18 Murov 29 95,4 1.55 310 20,0
19 Qosqar 29 95,7 1,87 460 24,6
20 Mayak - 1 29 95,7 1,52 340 22,4
21 Mayak - 2 29 96,4 1.96 440 22,4
22 Mayak - 3 29 94,8 1,83 400 21,8
23 Mayak - 4 29 94,9 1,93 320 16,6
24 Boxtiyar 29 95,4 1,07 380 18,7
25 Mayak - 6 29 97,5 1,59 360 22,6
26 Qarabaq 29 96,7 1,06 430 20,8
27 Vaton 29 99,5 1,81 340 18,9
28 Qabalo 29 97,5 1,53 340 17,0
29 Sangar 29 97,4 1,67 410 24,5
30 Qafgaz 29 97,4 1,84 430 23,4
31 Namazl - 1 29 97,0 1,64 400 24,3
32 Namazli - 3 29 96,5 1,59 390 23,6
33 Ugur 29 96,5 1,73 430 24,8
34 Xayal 29 97,0 1,88 430 23,0
35 Ordubad -1 29 96,5 1,65 435 24,5
36 Ordubad- 2 29 96,0 1,74 485 25,0
37 SZEM-4 29 95,0 1.61 380 23,6
38 GE-143 29 96,5 1,71 420 24,5
39 | GE-143x SZEM-4 29 97,5 1,83 380 20,7
40 | SZEM-4xGE-143 29 97,0 1,89 400 21,6
41 Cinqiz 29 96,5 1,78 330 18,5
42 Mugan-1 29 98,0 2,05 480 23,4
43 Mugan-2 29 97,5 2,0 473 23,7
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Qrenanin dirilma faizina gora an yiiksok goctaricilor Mugan-1 (98,5%), Ordubad-2 (98,2%),
Mugan-2 (98,0%) cinslori gostorilmisdir.

Yasama qabiliyyati 3-cli yasdan baslayaraq xosto vo olmiis qurdlarin vo puplarin ugotu
aparilmaqla, yemlomo miiddati iso yemlomonin baslanmasi, qurdlarin saxa getmasinin baglanmasi
Vo qurtarmasi tarixlorinin qeydiyyati asasinda toyin olunub.

1 diri (yas) baramanin orta kiitlasi gora an yiiksok gostarici Mugan-1 (2,05q), Mugan-2 (2,0q),
Ganca-6 (1,990q).

Barama pardasinin kiitosino gora an yiiksok gostaricilor Ordubad-2 (485 mq), Mugan-1 (480
mq), Ganca-6 (460 mq)-dir.

Diri baramanin ipakliliyino gora on yiiksok gostoricilori Aran cinsi (25,3%), Ordubad-2
(25,0%), Ugur (24,8%) cinslori gostormisdir.

Metodika hissasinds geyd olundugu kimi hal-hazirda Heyvandarliq Elmi-Todgiqat institutunun
Tut ipakqurdunun seleksiyasi laboratoriyasinin genofondunda 62 cins saxlanilir. Bunlardan 43 yerli,
19 iso xarici cinslordir. Cinslor eyni otaq soraitinds, Azorbaycan Respublikasi ipakgiliyi {igiin
tovsiya olunmus (1975-ci il) agrozootexniki gaydalara (talimata) uygun inkubasiyaya qoyulmus vo
hor cinsin 3 tokrarda va har tokrarda 200 grena olmagla dirilma faizi vo cinslorin boiloji gostaricilori
cadvalds verilmisdir.

Natica
1. Baramalarin bioloji gostoricilori hesablanmis;
2. Novbati il {i¢tin hor cinsin toxum materiali hazirlanmas;
3. Xosto diiztimlor ¢ixdas edilmisdir;
4. Toxumlarin estivasiya dovrii baga catana qodor onlar tolimata uygun olaraq istilik vo riitubst
rejimingd omal olunmagla saxlanilib vo qislama dévrii liciin soyuducuya qoyulmusdur.
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NAXCIVAN MUXTAR RESPUBLIKASI ORAZISINDO
ENTODINIMORPHA DOSTOSINO AiD OLAN NOVLORIN FAUNASI VO
EKOLOGIYASININ OYRONILMOSI

Xiilasa

Mogalods Naxgivan Muxtar Respublikasi orazisinds entodinimorpha dastasine aid olan
infuzorlar 6yronilmisdir. Todqgigat obyekti gdévsoyoan heyvanlardan qoyunlar olmusdur. Miitomadi
olaraq goyunlarda todqiqat aparilaraq infuzor ndvlarinin tosir xiisusiyyatlori Oyronilmisdir.
Miioyyan edilmisdir ki, faunasiz gévsoyanlorlo miiqayisads kirpikli protozoalarin olmasi ruminal
qicqirmanin  daha sabit olmasina, ammonyakin yiliksok soviyyasino, bakteriyalarin sayinin
azalmasina, homg¢inin quru maddonin (%), mayenin hacminin vo ruminal torkibinin dovriyyo
stiratinin doyismasina sabab olur.
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Study of fauna and ecology of species belonging to entodynimorpha in the territory
of the Nakhchivan Autonomous Republic

Abstract

In the article, the infusors belonging to the order of Entodinimorpha were studied in the
territory of the Nakhchivan Autonomous Republic. The research object was sheep from ruminant
animals. The effects of infusor species have been regularly studied in sheep. It has been determined
that the presence of ciliated protozoa leads to a more stable ruminal fermentation, a high level of
ammonia, a decrease in the number of bacteria, as well as the change in the turnover rate of dry
matter (%), liquid volume and it causes ruminal content, compared to ruminants without fauna.

Keywords: entodinimorph, rumen fluid, infusor, autoclave, species

Giris

Protozoalar birhiiceyroali heyvanlardir. Onlarin 50.000-don ¢ox novii tosvir edilmisdir vo
oksariyyati sarbast yasayan orqanizmloardir. Protozoalar demok olar ki, biitiin miimkiin yasayis
yerlorinda rast golinir. Cokiintii siixurlarindaki qabiqlar soklinds olan fosil geydloari, protozoalarin
Kembridon avvalki dovrde mévcud oldugunu gostarir. Anton van Levenhuk sads linzalarla qurdugu
mikroskoplardan istifado edarok protozoalari goron ilk insan idi. 1674-1716-c1 illor arasinda o,
Sorbast yasayan protozoadan slave, bir nego parazitar novlarido geyd etmisdir (Alekberov, 2012:
520). Infuzorlar arasinda parazitlik edon névler coxdur ki, onlarda miixtalifdir. Bunlardan
Entodiniomorpha dastasins aid olan 120-ys gador név gévsoyan heyvanlarin madasinds yasayirlar.
Parazitlik edon bu infuzorlarin ¢oxunun sahibin orqanizminds hozm prosesinin gedisino miisbot
tosiri vardir (Agamaliyev, Quliyeva, 2011: 471). Beloki, goyunlarda yemin hozm olunmasi
mikroorganizmlorin hoyat foaliyystindon asilidir. Hozm sisteminds ii¢ formada yemin hozmi bas
verir: mexaniki, mikrobioloji va kimyavi. Yem agizda xirdalanir, tiipiircokls isladilaraq udulur. Bu
tamamilo mexaniki proses olub, bu zaman yem heg¢ bir fermentativ prosesa moruz qalmir,lakin
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tiptircokls islanmis yem reaksiyali olur vo onda sidik covhari va fosforun olmasi ilo alagadar olaraq
iskonbado mikroorganizmlorin yasayib, faliyyat gostormasine slverisli sorait yaradir (Abdullayev,
Oliyev, 2014: 451). Qoyunlarin iskonbasinds c¢ox miqdarda bakteriya vo ibtidailor yasayib
qidalanirlar. Todgigatlarla molum olunmusdur ki, 1 q iskonbo métoviyyatinda 1 milyondan g¢ox
infuzor vardir. Bunlarin komoyi olmazsa qoyunlar sads geyri ziilal birlosmalari ilo selliilozani
monimsayo bilmozdilor. iskonbodo yerloson bu mikroorganizmlor yemdoki {izvi maddolori
pargalayaraq ugan yag tursulari, ammonyak, amin tursulart amalo gatirirlor ki, bundan da heyvanlar
Oziiniin inkisafi vo dogub toromasi tigiin istifads edir. Qoyunlar homginin sads azotlu birlosma olan
sidik covharindon vo ammonium duzlarindan yaxs1 istifads edirlor. Hozm sistemindon kegarkan bu
mikroorganizmlar hozm olunurlar, onlarin badanlarinds olan, asason do ziilallar, qoyunun yediyi
yemi zonginlosdirir (Veysig, 1940: 336). Beloaliklo, hozm olunan mikroorganizmlarin badanindoki
ziilallar yiiksok bioloji qidalilia malik olmaqla, qoyunlarin avezolunmaz amin tursularina olan
tolobat1 asasan 6doyir. Sidik c6vhari qatilmis yem rasionunda iskonbs mikroflorasi 10 avoezolunmaz
amin tursusu sintez edir. Qoyunlar an ¢ox gaba yemdan istifads edirlor ki, bu yemlar selliiloza ilo
zongindir. Yemin torkibindoki sellilloza modads mikroorganizmlorin  fermentativ foaliyyati
naticasinds hozm olunur. Mikroorganizmlar an ¢ox iskonbads oldugu {igiin 100% hozm olunan
selliilozanin 70%-i bu sahonin payina diisiir. Mikroorganizmlor sellillozanin hemi selliilozaya,
nisastaya, sokora, pektin maddslorina godor pargalayib, azotlu birlosmalarin tobistini dayisarak,
mikrob ziilali vo B va K grupu vitaminlari sintez olunur (Abdullayev, Oliyev, 2012: 331).

Kirpikli protozoalarin ruminal ekosistemo tosiri, bagirsagin miixtalif hissalorinds hazm,
udulmaq t¢iin moéveud olan gida maddolorinin tobisti vo onlarin ev sahibinin gidalanmasina va
mohsuldarligina tasirlori  nozardon kegirilir. Faunasiz govsayanlorlo miiqayisada  Kirpikli
protozoalarin olmasi ruminal qicqirmanin daha stabil olmasina, ammonyakin yiiksok Soviyyasing,
bakteriyalarin sayinin azalmasina, homginin quru maddsanin (%), mayenin hacminin va ruminal
torkibinin dovriyys siiratinin doyismosina sabab olur. Rumendaki bu farglorlo slagali heyvanlarda
daha yiiksok ruminal {izvi maddslorin va lifin imumi hazm olunmasidir. Xalis mikrob sintezinin
azalmasi vo rumends qida ziilalinin deqradasiyasinin artmasi faunali govsoyan heyvanlarda ziilalin
nazik bagirsaga axininin asagi olmasi ilo naticalonir. Kirpikli protozoalarin asas gidalanma tosiri,
udulmus qida maddolorinds ziilalin enerjiya nisbatini doyisdirmokdir, faunalasmis heyvanlar
kirpiksiz govsoyonlorlo miiqayisodo daha az protein vo daha yiiksok enerjiya malikdir. Rumends
kirpikli protozoa névlorinin manipulyasiyasinin heyvan performansini yaxsilagdira bilacayini
miioyyon etmok qalir (6).

Tadgigatin materiali vo metodikasi

Todgiqat obyekti govsoyan heyvanlardan qoyunlar olmusdur. Miitomadi olaragq goyunlarda
todqiqat aparilaraq infuzor névlarinin tosir xiisusiyyatlori dyranilmigdir. Bunun ii¢iin standart miihit
20 ml-don ibarat idi, avtoklavda (20 daqigs orzinds 115°) mineral duz mohlulu; 4ml 5% NaHCO;
(avtoklavlanmis suda tozo hazirlanmigdir); 0°6ml 1%-li sistein HCI (istifadodon dorhal svval
zorarsizlosdirilir); 10ml sulu 1'5% “das tiyiidiilmiis” kopak unu; 3 ml avtoklavlanmis rumen mayesi;
5mq qurudulmus ot; 50 ml-do sentrifuqa borusu. Novlarin doagiglesdirilmasinds bir sira
obadiyyatlardan va digor ¢ox sayli tayinedicilordon istifads edilmisdir.

Tadqiqatin miizakirasi vo naticalar

Naxcivan Muxtar respublikasi arazisinds dirnaqlt heyvanlarin bagirsaq yolunda yasayan boyiik
bir dastonin Ophryoscolcidae fasilosine mansub ola protozoa ndvleri dyronilmisdir. Bunun {igiin
protozoologiya todqiqatinda, model protozoa ndvlorinin aksenik modoniyystlorinin yaradilmasi
ticiin ilk soy gostarildi. Mikroorganizmlorin tomiz kulturalari 20-ci asrin sonuna qodar mikrobioloji
tacriibalor tiglin qizil standart idi vo mikrob metabolizmi, fiziologiyas: va ekologiyas: ilo baglh
movecud biliklorin  oksoriyyoti mikroorqanizmlorin  tomiz kulturalarindan istifado edilon
todgiqatlardan oldo edilmisdir (Jouany, Ushida 1999: 113-28). Miiasir mikrob texnologiyalari
mikroblarin birbasa todqiqino imkan versodo, tomiz modoniyyatlor holo do ayri-ayr1 mikroblarin
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yuvasinda ifado olunan fiziologiya vo maddslor miibadilosini aydinlasdirmaga imkan verir vo ya an
az1 asanlagdirir. Buna gora do, anonavi mikrobioloji todqiqatlarda ilkin say, otrafli todgiqatlar ti¢tin
tomiz madoniyyatlor olds etmoakdir (Park, 2018: 186-93).

Kirpikli ibtidailor biitiin vohsi vo ohlillosdirilmis gévsoyon heyvanlarda movcuddur. Rumen
kirpikli protozoa cavan govsoyon heyvanlar torafindon birbasa yetkin heyvanlardan vo ya bu ciir
heyvanlarin tiipiircoyi ilo ¢irklonmis qidalar1 yemoklo oaldo edilir. Rumen protozoa fibrolitik
foaliyyoti mohsurdur, lakin fermentativ foaliyyotin ¢oxu yalniz defunasiya tocriibolori ilo yaxud
bakteriya vo gobaloklorlo garisiq in vitro tocriibslords oldo edilmisdir. Entodiniomorphid protozoa
bir ne¢o dofo in vitroda ugurla yetigdirilmisdir, lakin populyasiya sixlig1 adston asagir olmusdur
(Coleman, 1958:1104). Gutierrez vo Davis Epidinium ecaudatum-u 5 ay orzindo in vitro
becarmislor, lakin comi 1200/ ml populyasiya aldo etmislor. Eremoplastron bovisi-i 5 ay geyri-
miioyyon sayda va qarisiq entodiniomorflar1 bir qoder uzun miiddst saxladi, Mah isa 1000-2 gador
Ophryoscolex purkynei saxladi. Polyplastron multivesiculatum, Endiplodium negletum,
Anoplodinium denticulatum saxlanildi (Mah, 1964: 546). Sonra Jarvis vo Hungate Uyiidiilmiis
bugda va ot miihitinda geyri-miioyyan bir miiddat arzinds har 24 saatdan bir boliinon Entodinium
simplex-i saxlamigdir. Ovvalco protozoa ot vo yulafla gidalanan qoyunlarin rumen torkibindan
hazirlanmigdir. Bunun ii¢lin rumen mayesi qidalanmadan 6 saat sonra gotiiriilliir vo daha boyiik qida
hissaciklorini ¢ixarmaq tiglin bir gat muslin vasitasilo siiziiliir. Daha sonra mayenin 8x1 diiym
(20x25sm) boruda 39" temperaturda 2 saat dayanir ki, daha bdyiik protozoa borunun dibins diissin.
Borunun yuxar1 hissasindon maye daha sonra 600g-da toxminan 3 dagige sentrifuga edilir vo ya
supernatant mayenin bir damcisinda Entodinium simplex movcud olana kimi yegano Kirpikli
protozoon goriinona gadar mikroskopik miiayina edilir. Kopak unu diiyli nisastasi vo yuyulmus
kopok qarigigi ilo avoz edilo bilar, lakin hor ikisi ayrica deyil. Entodinium simplex ilkin tocrid
edilmasi kopok unundan karbohidrat monbayi kimi istifado edilsads, sonradan diiyli nisastasi+
yuyulmus kopok qarigigimin xiisusilo bu miihito uygunlasmada bir nego hofto sonra daha yaxsi
boyiimo verdiyi askar edilmisdir. Bu garisigin movcudlugunda populyasiya sixligi 60.000
protozoa/ml-don ¢ox oldo edilmisdir. Bugda nisastasi donslorinin ¢oxu E.simplex torafindan
udulmaq iglin ¢ox boyiik oldugundan vo moadaniyyatlordoki bakteriyalar torafindan
fermentlosdirilmis olmalhidir, diiyli nisastasinin miivoffoqiyyatlo istifadasi, ehtimal ki, protozoa
torofindon onun tam istifadasi ilo slagolidir. Bu modoniyyatlords kopayin rolu geyri-miioyyandir,
lakin o, nisastada vo ya modoniyyatlords yasayan bakteriyalarda olmayan bozi material, ehtimal ki,
boyiima faktorunu tomin etmolidir. Siibutlar naticasinds alds edilmisdir ki, boylima {igiin vacib olan
rumen mayesindaki hissaciklordir (Dawson, Hemington, 1974: 327-340).

Miixtolif nigastalar, kopok vo steril rumen maye fraksiyalarinin Entodinium simplex-in
saxlanmasina toSiri. Tocriiba 50 ml-do anaerob iisulla aparilmigdir. 20 ml olan sentrifuga borulari,
orta duzlar, 4 ml. 5% NaHCO3 06 ml. 1%- sistein hidroxlorid vo asagida gostarilon slavalar, CO,
ilo tarazlasdirilmisdir. Madaniyyatlor hoftads iki dofo barabar hacmds tozo un, nisasta vo ya
yuyulmus kopak olavo edildi. Tacriibo standart miihitds yetisdirilmis kultura ilo baslanmis va
gostorilon mihitdo 3 hofto orzindo baximdan sonra protozoalarn sayr asagidaki codvaldo
hesablanmigdir (Cadval 1).

Cadval 1.
Giindalik karbohidrat slavasi lavasi Rumen maye hissasi slave | Protozoa sayi/ml.
(mg./ml.orta) edildi (10%) modoniyyat
A
0’5 kopak unu 26,900
0’5 kopak unu, 0'6 kopak 36,600
05 kopok unu, 0'6 yuyulmus kopok Avtoklavlanmis rumen 36,300
025 diiyii nisastasi mayesi (ARF) 6100
025 diiyii nisastasi, 0'6 yuyulmus 30,400
kopak
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025 bugda nisastasi 600
025 bugda nisastasi, 06 yuyulmus kKopak 8400
06 kopak 3900
0'6 yuyulmus kopak 1100
B
0’5 kopak unu Heg biri 3700
AS’ 16,700
PARF=+ 25000
ARF+ 29400
AB’ 33000
“AS=rumen mayesi sentrifuqalanmis 10,000 q supernatant, avtoklavlanmus.
"PARF=biitiin rumen mayesi, avtoklavlanmig
" ARF=yiingiil sentrifuqalanmis rumen mayesi, avtoklavlanmis.
YAB= AS-don 10000 q sentrifuqalanmis granul, avtoklavlanmis=
avtoklavlanmig bakteriyalar

Cadvaldan goriindiiyii kimi kopok unu 025, 05 vo ya 0'1 mg/ml yekun konsentrasiyaya godor
kopok ununun giindslik slave edilmasi miivafiq olaraq populyasiya sayinin artmasi ilo naticalondi.
Entodinium simplex kopak ununda kigik taxillarda yasayir, lakin diiyii nisastas1 vo digar nisastalarin
istiraki ilo Oliirdii, ¢linki taxillar onu udmagq iigiin ¢ox boyiik idi (11). Bu forziyys E. Simplex-in
diiyli nisastas1 taxillarim1 udmaq iqtidarinda olmadigini bildiron Sugdenin miisahidolori ilo
dastoklondi va onlarin gotiira bilmayacak godor bdyiik oldugu gonasting goldi.

Tacriiba standart soraitdo kopok ununun buraxildigr miihitds aparilmisdir. Yuyulmus kopayin
tosiring dair tocriibalor liciin 025 mq diiyli nisastasi/ml giindalik alave edildi vo diiyli nisastasinin
tosiri olanlar tiglin 0'6 mq yuyulmus kopak/ml hor giin slave olunurdu.

Protozoa/ml, x 10°*

A_B

(o] o1 0-2 0-3 0-4 0-5 0-6 07 0-8 0-9 1-0 1-1 1-2

Giindolik olave edilon diyii nisastasi vo ya yuyulmus kopok miqdarmin Entodinium simplex-in
sabit populyasiyasina tosiri.

Kopakdaki asas amillorin miihitdo 24 saatdan ¢ox qaldigini miioyyon etmak ti¢lin asagidak tocriibo
aparildi. 025 mq istiraki ilo diiyli nisastasy/ml giindolik, sonraki olave giindslik 06 mq yuyulmus
kopok/ml protozoalarin saymi 6000-don 61000/ml-o godor artirdi. Yuyulmus kopays iki giindon bir vo
ya haftads iki dofs olave olunduqda sixliq miivafiq olaraq 36300 va 30800/ml azalib. Har giin iki dofo
¢ox miqdarda yuyulmus kopok olavo edilmasi bu rogomi comi 40200/ml-o ¢atdirdi, bu da yuyulmus
kapakda bazi vacib amilin yalniz har giin slavs edildikdo movcud oldugunu gostarir (Coleman, 1958).
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Entodinium simplex-in g idalanmas:, hamg¢inin agnotobiotik kulturalarda substrat kimi goxillik
covdar va bugda danaloari ilo tadqiq edilmisdir. Substratlarin avtoklavlanmasi zamani entodinium
zoif boyldi, substratlar etilen oksid buxari ilo sterilizasiya edildikdo daha yaxsi boyiimo oldo
edilmigdir. Etilen oksidin konsentrasiyas1 va riitubatin miqdart miialico olunan substratin sterilliyino
Vo qidalanma adekvathigina tosir gostormisdir. Qarisiq rumen protozoalarmin avtolizatlar1 vo
hidrolizatlar1 boytimayi stimullagdirdi. Protozoal ekstraktlar avtoklavla mohv edilon amillari avaz
etmadi. Tomizlonmis rumen mayesi ki¢ik inokulalardan entodiniyanin becarilmasine komok etdi,
lakin qurulmus madoaniyyatlor tiglin zorarli idi. Kulturalarin uguruna inokulumu yetisdirmoak iigiin
istifado olunan miihit, eloco do asilanmis miihit tosir gostorirdi. Naticolor gostordi Ki, bakteriya
populyasiyasinin torkibi E. simplex-in boyiimasina tosir gostarir (13).

Rumen substratlarin vo yirticilarin, zongin vo ardicil mévcudlugu, sabit temperatur vo pH-1n
olmas1 sababindon anaerob kirpiklor {iglin dobdabali bir miihitdir. Bu transkriptomik todqiqat
imumi rumen kirpikli ndvlordon olan E.caudatumun bir ¢ox miihiim xiisusiyyatlorini askar etdi.
Rumends onun maddslor miibadilosi vo hoyat torzi ilo bagli bozi xiisusiyyetlor, gdvsoyon
heyvanlarda struktur polisaxaridlorin, azot miibadilosinin vo azotun istifadosinin somarsliliyi
miizakira edilir. Bozi xiisusiyyatlor E. caudatumun yuvasini vo uygunlugunu anlamaga komok edir.

Tadgigat zamanmi Entodinium caudatumun in vitroda subakut ruminal asidozun qarsisinin
alinmasinin tosirini qiymatlondirildi. Bugda vo qargidalinin miixtalif nisbotlori [100% bugda (W);
75% bugda vo 25% qargidali (W75); 50% bugda vo 50% qargidali (WC); 75% qargidali vo 25%
bugda (C75); vo 100% qargidal1 (C)] in vitro asidotik miihit yaratmaq ii¢lin istifado edilmisdir. E.
caudatumun-un foaliyyati substratlara defunasiya edilmis rumen mayesinin vo protozoa
monokulturalarinin slavo edilmasi ilo miioyyon edilmisdir. E. caudatum monokulturasinin pH-a
tosiri cilizi idi, ammonyak omolo golmoasing taxil ndviinlin ohomiyyatli tosiri miisahido edildi.
E.caudatum peyvond biitiin inkubasiya dovrii orzindo laktik tursu konsentrasiyasini azaldib vo
fermentasiya baglama vaxtini qisaldib. Bugda nisbati ilo artan xiisusi fermentasiya dorocasi (SFR),
E. caudatum madoniyyoti ilo azaldildi.Umumi qaz hasilat1 substratdan asili olaraq doyisdi vo E.
caudatum torofindon artirtldi. Protozoa monokultura propion tursusunun soviyyasini azaldarkon,
metan istehsalini artirildi. Noticado, E. caudatum avvallor fermentasiyani stimullagdirdi, lakin SFR-
ni azaltmagqla laktik tursu istehsalin1 azaldib. E. caudatumun ani faqositozuna nisasta hissociklorini
hozm etmok {iclin rumen mayesindo siirotli bakterial fermentasiyanin qgarsisini alir vo bununla da
laktik tursu istehsalint mohdudlagdirir (14).

Noatica

1. Aparilmis todqigat naticasindo miioyyon edilmisdir ki, faunasiz gdovsoyonlorlo miiqayisado
kirpikli protozoalarin olmasi ruminal qicqirmanin daha sabit olmasina,yemin hozmins, pshriz
azotundan istifadonin somorsliliyinin miioyyon edilmosing, tullantilarin azot vo metan qazi kimi
cixarilmasina, ammonyakin yiiksok soviyyosine,bakteriyalarin saymnin azalmasina, hamginin quru
maddanin (%), mayenin hacminin va ruminal torkibinin dovriyys siiratinin doyismasina sabab olur.

2. Miiayyan edilmisdir ki, ayri-ayr1 kirpiklilorin (Entodinium caudatumun, Entodinium simplex)
ruminal fermentasiyaya tasir forglidir va bu novlar birlosdikda bazan farqli sakilds tasir gostarir Ki,
bununlada hozm olunan mikroorganizmlarin badsnindaki ziilallar yiiksok bioloji qidaliliga malik
olmagla, qoyunlarin avazolunmaz amin tursularina olan talobatini 6dayir.
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NAXCIVAN MUXTAR RESPUBLIKASI ORAZISINDO YERALTI SULARIN
EKOLOJIi VO KiMYOVI GOSTORICILORI

Xiilaso

Moqalodo Naxgivan Muxtar Respublikasinin yeralti sularmin imumi xarakteristikasi, onlarin
istifado perspektivlori vo osas eko-kimyovi xiisusiyyatlori isiqlandirilir. Muxtar respublikanin
hidrogeologiyasimin praktiki va nazari problemlari, yeralt1 sularin yayilma qanunauygunluglari, kimyavi
torkiblorinin formalagmasi, yararliliglart nozorden kegirilir. Orazinin yeralt1 sular1 6z cografi, geoloji,
fiziki-kimyovi vo ekoloji keyfiyyatlorina goéra saciyyolonir. Otraf miihitin vahid sistemindo miihiim
vazifolor sirasina su ehtiyatlarinin dyronilmesi vo samarali istifadasi do daxildir, ¢iinki onlar ssnaye,
kond tesarriifati, kommunal-maisat tosarriifatinin vo shalinin su tochizatinin asas menbayidir. Bununla
olagadar olaraq muxtar respublikada rayonlarin su tochizatinin hidro-ekoloji voziyyatinin dyronilmasi,
yeraltt su manbalarinin ekoloji tohliikasizliyinin qiymatlondirilmasi zarursti yaranir. Maqalods orazi
tzro Umumi ¢irklonmo omsallarmin qiymatlorine géro movcud yeraltt sularin  eko-kimyovi
xuisusiyyatlori miiqayisali tohlil edilmisdir.

Acgar sozlar: hidro-geoloji miihit, hidrosistem, veralti sular, timumi ¢irklonma amsali, ekoloji-
kimyavi xiisusiyyatlar, ekoloji giymatlondirma
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Abstract

The general characteristics of underground waters of Nakhchivan Autonomous Republic, their
prospects of use and main eco-chemical characteristics are highlighted in the article. The practical
and theoretical problems of the hydrogeology of the autonomous republic, the laws of distribution
of underground water, the formation of its chemical composition, and its usefulness are considered.
Groundwater of the area is characterized by its geographical, geological, physical-chemical and
ecological qualities. Studying and efficient use of water resources is one of the important tasks in
the integrated system of the environment, because they are the main source of water supply for
industry, agriculture, communal economy and the population. In connection with this, there is a
need to study the hydro-ecological condition of the water supply of the regions in the autonomous
republic, to assess the ecological safety of underground water sources. The eco-chemical properties
of existing underground waters in the autonomous republic were comparatively analyzed according
to the values of general pollution coefficients for the territory.

Keywords: hydrogeological environment, hydrosystem, groundwater, general pollution coefficient,
ecological-chemical properties, ecological assessment

Giris

Ohalinin keyfiyyatli igmali su ilo tominati mosalasi bir sira miixtalif tobii vo antropogen
amillordon asili olub, regionda ekoloji vaziyyotin formalagmasinin asas aspektlorindan biridir. Tabii
sularin ¢irklonmo monbolori va ¢irklonma proseslorinin moansoyi sularin 6zii kimi ¢ox qodim
zamanlardan axib golir (Abbasov, 2015: 79). Sularin keyfiyyatinin potensial pislogsmasi zonasina
daxil olan fargli hidrogeoloji soraito malik arazilor suyun keyfiyyatinin ¢irklonmo miimkiinliiyliniin
miixtolif daracalari ilo xarakterizo olunur. Bununla slagadar olaraq sularin keyfiyyastinin potensial
¢irklonma zonasinin asagidaki tasnifati toklif olunur: 1- boyiik tohliikali, 2 — miintazom tohliikali, 3
— orta tohliikali, 4 — az tohliikali, 5 — tohliikesiz sular.

Yeralti sularin mévcud ¢irklonma moanbolori daimi, periodik foaliyyatli vo tosadiifi névlers
ayrilir (Abbasov, 2018: 257). Cirklonma daracasine goro yeralt1 sularin torkibino on ¢ox sonaye
tullantilar tosir gostorir. Faza vaziyyatlorino gors tullantilar 6z noévbasinds bark, maye, qaz va
qarisiq halinda olur. Yeralti sularin fiziki-kimyavi xassalorinin vo torkibinin daha ¢ox doyismalori
sonaye aximtilarimin filtrasiyasi noticosindo bas verir. Maye halinda mdvcud olan sonaye
tullantilarinin ¢irklonmis komponentlari dord qrupa ayrilir:

1) Spesifik zohorli xassali geyri-iizvi birlogsmalar,

2) Spesifik adi xassali geyri-iizvi birlogmalar,

3) Spesifik zohorli xassalora malik {izvi birlogmolor,

4) Spesifik adi xassali tizvi birlosmalar.

Birinci grupa geyri-iizvi xammal istehsal edon kimya senayesinin tullant1 sular1 aiddir. Ikinci qrupa
dag-madan, filiz zonginlosdirmo Vo s. miiessisalorin tullant sular1 daxildir. Ugiincii qrup tullant1 sularina
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tizvi sintezlo moaggul olan kimya, neft kimyasi, neft emali va selliilloz-kagiz istehsal edon miiassisalorinin
tullantilar1 aiddir. Onlarin igarisinds boyalar, gatranlar, fenollar, qurgusun, sintetik yag tursulari, spirtlor
V5 S. zohorli tullantilar hesab edilir. Dordiincli qrupa maya, kartof nisasta, sokar, piva va diger gida moh-
sullar1 istehsal edon zavodlarin tullant1 sular1 daxil edilir. Dordiincii qrup tullant: sulari sudastyict laylara
sizaraq suyu zoharlomadoan, onun keyfiyyatini pislosdirirlor.

Sonaye tullantilarindan alave moisat Vo kond tesorriifat1 tulantilar da genis yayilmisdir. Umumi
sokildo moisat tullantilar1t NHs, H,S, tizvi kationlar, aldehidlor, bir sira spirtlor, mikroelementlor (B,
Cd, Hg, Cu, Pb, Zn, Cr, Ni), mikroorganizmlar, nitrobirlosmalar, benzol, yaglar, benzin, neft vo s-
don ibaratdir.

Yeralti sularin bark maisat tullantilari ilo ¢irklonmasi tullantilarin par¢alanma doracasi ilo miiayyan
olunur. Bark tullantilarin 50%-i minerallasir vo yeralt1 sularda miqrasiya edon sads tizvi birlosmalora
parcalanir. Pargalanmanin Xxarakteri vo mohsullart miixtolifdir vo birbasa oksidlogma-reduksiya
soraitindon asilidir. Oksidlosdirici soraitdo tullantilarin par¢alanmasi siiratli vo sona godor gedir.
Pargalanma mohsullar1 arasinda karbon qazi vo sado mineral birlogsmolor stiinliik toskil edir.
Oksidlosma soraitinds bark moaisot tullantilarinin tam parcalanmasi naticasinds yeralt1 sular CI, S0.%,
PO, Na', K+, Fe*, Mgz+, NO;, HCO3-,COs% ionlari ilo zonginlogir. Noticado onlarin imumi
mineralligt vo codlugu artir( Mammodova, (2021: 55). Bu zaman sulara xiisusi covharlor (mosalon,
selen) daxil olur vo boyiik migdar anaerob bakteriyalar yaranir. Reduksiyaedici soraitdo bork maisot
tullantillarinin  pargalanmasi sona qodor getmir, yeralti sular pargalanmanin araliq moehsullar ilo
zonginlasir. Bura yaglar, spirtlor, aldehidlor, yag tursulari, sulfidlor va s. daxildir. Noticads yeralt sulara
boyiik miqdar anaerob bakteriyalar vo mikroorganizmlor kegir. Kond tosarriifati tullantilari mineral vo
tizvi giibralorin istifadesi, heyvandarliq komplekslori, qusculuq fabriklori, ferma vo tovlalorin
moveudlugu ilo olagodardir. Giibralorin istifadasindon yeralti sulara azot, fosfor, kalium, kalsium,
magnezium, natrium, ammonyak, nitrit, sulfat, fosfat vo hidrokarbonatlar daxil ola bilir (Belousova,
2006, 194-106). Heyvandarliq komplekslori vo digarlori yeralti sulart xlor, natrium, azot birlogmalari,
ammonyak vo hidrokarbonatlarla ¢irklondirmak gabiliyystino malikdirlor. Yeralti sulara sizan kond
tosarriifati tullantilari eyni zamanda miixtalif mikroelementlorlo zangindir (Vorobeva, 2001: 130).

Tacriibi hissa

Yeralt1 sularin kimyovi torkibini vo keyfiyyatini miioyyon etmok {iglin muxtar respublikanin biitiin
orazisini ohato edon obyektlordon gétiiriilmiis su niimunalori tohlil edilmisdir. Biitiin niimunolor tizro
mineralliq doracasi, codlug, kalsium, magnezium, hidrokarbonat, xlorid, sulfat, natrium va kalium
ionlarmim miqdan toyin edilmis, gostorilon komponentlorin suda qatiligi mq-ekv/I-lo ifado edilmisdir.
Sularin imumi codlugu tursulu xrom goyiindon indikator kimi istifado etmoklo ammonyak bufer
mohlulu miihitinds su niimunasini standart trilon B mohlulu ils titrlomaklo toyin edilmisdir (Qreyder,
2005: 36-42). Umumi codluqg C=NtrB k-1000/Vio (mg-ekv/l) formulu ilo hesablanmisdir. Bu
formulda Ntr-B vo Vtr-B —trilon B mohlulunun normallig1 va titrlonmays sorf olunan hacmi (ml), K-
diizalis amsali, Vpo-analiz tigiin gotiiriilon suyun (alikvotun) hacmidir (ml).

Kalsium va magnezium kompleksonometrik tisulla mureksid (Ca2+ liclin) vo erioxrom qarasi T—
don (Mg iigiin) indikator kimi istifade etmoklo ammonyak bufer mohlulu miihitindo trilon B
mohlulu ils titrlomakls toyin edilmis vo bu elementlorin migdari

Xca=Vi-M-40,08 -1000/V,
Xmg =Vi1-M- 24,32 -1000/V,

formulu ilo hesablanmisdir (Ponomarev, 1983: 75-85). Bu formullarda M - trilon B mohlulunun
molyarhigi, V'-titrlomoya sorf olunan trilon B mohlulunun hocmi (ml), V-analiz iigiin gétiiriilon
suyun hacmidir (ml).

Xlorid- ionunun miqdar1 paralel olaraq iki tisulla - kalium xromatdan indikator kimi istifado
etmoklo Hg(NO3), vo AgNO3z mohlullari ilo, HCO3™ ionunun miqdari iso metil narincisinin istiraki
ilo su niimunasini 0,1 N standart HCI mahlulu ils titrlomokls toyin edilmisdir (Fritg, 1978: 215).
Sulfat ionunun miqdarinin toyini metanol mihitindo Alizarin qurmizist S-in istiraki ilo BaCl,
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mohlulu ilo titrlomaklo hayata kecirilmisdir (Posoxov, 1985: 92). CI', HCOg, S0O,% ionlarmin
miqdart X=N-v-Ea /1000V 4 formulu ils hesablanmisdir. Bu formulda N va v-titrantin normallig1 vo
titrlonmoaya sarf olunan hacmi (ml), Ea vo Va- tayin olunan komponentin ekvivalenti va analiz ticiin
gotiiriilon hacmi (ml), v- analiz ticlin nozards tutulan mahlulun hacmidir (ml).

Na® vo K' jonlarinin imumi miqdar1 bir neco niimunodo alovlu fotometriya iisulu ilo,
galanlarda iso ekstrapolyasiya metodu ilo tapilmisdir. Sularin pH-1 EV-74 ionometri ilo
yoxlanmisdir. Umumi minerallasma doracesi 100 -ml su niimunasini ehtiyatla buxarlandirib, alinan
quru kiitlani analitik torazida ¢gokmokls miioyyan edilmisdir.

Naticalarin miizakirasi

Bolgonin boylik caylar1 Arpagay, Nax¢ivangay, Olincagay, Gilangay, Vonondcay, Ordubadgay,
Gonzogay vo Arazin sol qollarini toskil edon ¢aylar muxtar respublikanin {imumi hidroqrafik
sobokasini miiayyan edir (Mamedova, 2017: 33-37). Son illor su chtiyatlarindan daha samarali
istifado etmok moqgsadi ilo asas c¢aylarin yataqlar1 tizerindo kompleks mogsadli yeni vo iri su
qovsaglarinin yaradilmasi hidroloji sabakanin doyismasi ilo barabor hidroflora vo hidrofauna tigiin
tamamilo yeni ekoloji soraitin meydana ¢ixmasina sobab olmusdur. Malumdur ki, muxtar
respublikanin har bir ¢ay ekosisteminda 6ziine moxsus dib onurgasizlarinin qruplari vo onlarin
yasayist Uciin olverigli sayila bilon ekoloji soraito uygun olan miixtalif biotoplar mdévcuddur.
Miioyyan edilmisgdir ki, muxtar respublika orazisi ¢aylarina xas olan sel hadisalori dib faunanin
formalagsmasina tosir edir. Giiclii sel aximi va sel kiitlasi dib organizmlorini yuyub aparir, naticods
cay ekosistemlarinds dib faunanin név torkibi todricon azalir.

Muxtar respublikanin su tochizatinda bdyiik rol oynayan yeralti sularin keyfiyyatinin gigiyenik
meyar1 onlarin yol verilon qatiliglari ilo miisyyan olunur (YQH). Onlarin normalari organoleptik vo
sanitar-toksikoloji gostoricilora gora giymotlondirilir (Pitevaya, 1988: 75). Gostoricilorin birinci
grupu suyun fiziki-kimyavi xassalori (dad, qoxu, soffafliq va s.), ikincisi iso toksiklik vo insan
organizmindo normallasdirilmis elementlorin vo birlosmalorin toplanmasinin mimkiinliyi ils
baglidir. Suyun keyfiyyotinin giymotlondirilmosi zamani onun torkibinin yiiksok keyfiyyat
kateqoriyal1 suya olan talablorina uygunlugu baximindan makrokomponentlor arasinda YQH — nin
daha ¢ox hissosi natrium ionlart (62%), ikinci yerdo Kalsium vo maqgnezium ionlarinin iimumi
qatilig1 (30%), Ugilincli yerds isa hidrokarbonatlar (12,8%) va xlor ionlart (12,6%) saciyyavidir
(Pitevaya, 1988: 224). Qablagdirilmis suyun makro vo mikroelement torkibinin fizioloji faydalilig:
onun bu cadvalda gostarilon standartlara uygunlugu ilo miioyyon edilir (Cadval 1.).

Cadval 1.
Qablasdirilmis su torkibinin makro vo mikrokomponentlari ii¢iin standartlar
(SanPiN 2.1.4.1116-02 uygun olaraq)

Olcii I¢moli suyun Qablasdirilmis suyun keyfiyyot
Gostaricilar vahidi fizioloji standartlar
faydalilig iiciin Birinci Yiiksak kateqoriya
standartlar kateqotiya 1000 200-500
Umimi mineralhg, | 100 - 1000 1000 200-500
quru qalq
Codlug mg-ekv/I 15-7 7,0 1,5-7
Qolavilik mq-ekv/I 0,5-6,5 6,5 0,5-6,5
Kalsium (Ca) mq/I 25-130 130 25-80
Magnezium (Mg) W« » 5-65 65 5-50
Natrium-+kalium « » - 20 2-20
(Na+K)
Hidrokarbonat (HCO3)|  «  » 30 - 400 400 30 -40
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Fliorid ionlar1 (F) « » 0,5-1,5 15 0,6-1,2
126 40-60
Jodid (J°) mka/I 10-125

Cadvaldon an yiiksok kateqoriyali su ii¢lin minerallagsma standartinin 100-1000 mq/I araliginda
icmoli suyun fizioloji faydaliligi standartlar1 ilo birlikdo 200-500 mgq/l soviyyasindo miioyyon
edildiyini gdrmok olar. Cadvalden goriiniir ki, hom minimum minerallagma - 100-200 mq / 1, ham
do maksimum - 500-1000 mq / 1 insan orqanizmi {i¢iin faydali deyil.

Yeraltt sularm  hidro-kKimyavi  xiisusuyyatlorinin - naticalori onlart  sistemlogdirmoys Vo
tosnifatlasdirmaga imkan verir (Mamedova, 2019: 16-20). Tobii sularda karbon qazinin torkibindan asili
olaraq karbonat tursusu miixtolif hidrogen gostoricisi niimayis etdirir. Su ilo havanin karbon qazi
arasindaki tarazliq halin1 kimyavi termodinamika baximindan asasli sokilds izah etmok miimkiindiir. Bu
zaman parsial tozyiq gozlenilir. Karbon gazi su ils garsiligh tosirds karbonat tursusu amala gatirir:

CO; + H,0=H,CO4

Oz névbasinds karbonat tursusu hidrogen va hidrokarbonat ionlarma dissosiasiya edir:
H,CO3=H"+HCO;3’

Hidrokarbonat ionlar1 isa hidrogen va karbonat ionlarina dissosiasiya edir:
HCOs=H"+ CO5*

Tabii sularda pH-dan asili olaraq karbonat tursusunun molyar gqatiligimnin dayismasi sokil 1-da
verilmigdir. Mohlullarin tursulugu tokco karbonat ionlari iigiin deyil, imumiyyatlo mohlullar
kimyasi ticlin saciyyavi parametrlordon biridir. Optimal tursuluq miihiti yaratmaqla ¢oxkomponentli
sistemlordon iondoyismo, ekstraksiya, ¢okdiirmo vo digar ¢agdas iisullarla bir sira qiymotli element
ionlarin1 bir-birlorindan fordi sokildo ayirmaq, ayri-ayri vo ya kollektiv gatilasdirma metodlari
islonib hazirlanmis, boyiik ugurla istehsalatda totbiq edilmakdodir.

karbonat tursusunun
molyar gatihg, %

Sakil 1. pH-m miixtalif giymatlarinds karbonat tursusunun forma nisbatlari

Orazi lizra yeralti sularin torkibindo modvcud olan ¢irklondirici maddslorin yayilma sxemi
cadval 2 vo sokil 2-doa verilmisdir.

32



TOBIOT va ELM Beynalxalg elmi jurnal. 2023 / Cild: 5 Sayi: 2 / 28-36 ISSN: 2707-1146
NATURE and SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 2 / 28-36 e-1SSN: 2709-4189

Cadval 2.
Muxtar respublika sazisinds yeralti sularin cirklondirici maddslorun yayilma sxemi

Cirklondirici maddalor
Rayonlar | Sulfatlar, Azot Neft mohsullar1| Fenollar Agir metallar
Xloridlar birlosmoalori
Babok 5 12 - - 4
Kongorli S) 14 - - )
Culfa 6 10 - - 4
Ordubad 7 5 - - 6
Sahbuz 4 4 — — 4
Sorur 8 8 - 4
Sadarak 6 7 - - 3
20

1
1

v O un

B Sulfatlar, B Azotbirlasmalari

Sakil 2. Muxtar respublika iizra yeralti sularin sulfatlar vo
azot birlasmoalori ils ¢irklonmo sxemi

Codval vo sokildon goriindiiyli kimi, muxtar respublikada yeralti sularin zorarli kimyovi
cirklondiricilorlo ¢irklonmasi tigiin ciddi tohliikko yoxdur. Orazi sularinda sulfat ionlarinin
moveudlugu yer gabiginin yuxari qatlarinda genis yayilmis gips vo anhidridlorin varligi ils
olagadardir. Cirklonmis toSorriifat — moisat sularinin, ev heyvanlarinin saxlandigi orazilorin girkab
sularinin uzun miiddatli filtrasiyas: zamani mikroorganizmlorin hesabina yaranan bioloji ¢irklonmo
ohalinin saglamligina tohliikko yaradir. Cirklonma tohliikasinin giymotlondirilmasi otraf miihitin
monfi tasirloro qarst davamliligiin xiisusiyyatlorindon biri kimi ¢irklonmo tohliikosi indekslorindon
istifado etmoklo hayata kegirilir. Cirklondirici maddalorin hor bir qrupu tigiin toklif etdiyimiz ifados
(codval) tizra ¢irklonma tohliikasinin qrup indeksi hesablanmisdir (codval 3, sokil 3).

Cadval 3.
Muxtar respublikada yeralti sularin ¢irklonma xiisusiyyatlori (A.P.Belousova gor?)
Sularin Umumi ¢irklanma Elementlorin assosiasiyasi Cirklanma
novlari amsah kateqoriyalar
Bulaq sular 492 Na+K, Ca, Mg, HCO3,Cl, SO, Zoif ¢irklonmis
Kahriz sulari 0,8 Ca, Mg, Na+K, HCO3,Cl, SO, Sarti tomiz
Mineral sular 1,02 Ca, Mg, Na+K, SO4, HCO3,Cl, Y,B,CO, | Sorti tomiz
Artezian 1,70 Ca, Mg, Na+K, HCOg, Cl, SO,4, Fe Sorti tomiz
sulari
Kollektor- 5,40 Na+K, Ca, Mg, HCO3,Cl, SOy, B, Fe, Al |  Zoaif ¢irkli
drenaj sular1
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Umumi cirklanma amsal

m Bulaqg sulan
m Kahriz sulan
Mineral sular

Artezian sulari

Kollsktor-
dranaj svlar

Sakil 3. Yeralt1 sularin ¢irkloanma amsallari iizra giymatlondirma diaqram

Alinmus naticalor asasinda, bir nega sSU manbayi istisna olmagla, tadqiq edilmis sularin aksariyyati
ohalinin igmali vo texniki ehtiyaclari ti¢lin yararhidir. Cadvoldon goriindiiyii kimi, muxtar respublika
tizro yeraltt sularin ¢irklnma amsallarinin giymatlori asag1 olub, ¢ox yumsaq olan sular ilo cod sular
arasinda zoif, orta va neytral sular miivecuddur. Miisahido miiddati arzinds sudasiyict kompleksin yeralti
sularinda quru galiglarin miqdar1 yol verilon qatiliglardan artiq olmayib. Cadval 4-do muxtar respublika
orazisindoki bazi yeralt1 sularin hidrokimyavi gostaricilori verilmisdir.

Cadval 4.
Naxc¢ivan Muxtar Respublikasi arazisindaki bazi su manbalarinin
kimyavi analizinin naticalari

Manba Mineralliq| Codlug | HCO; | SO~ | CI- | Ca® | Mg® [Na" + K*

Babak rayonu: 762,2 4270 | 98,6 | 40,2 |82,16| 38,4 65,5
Vayxir, Saribulaq 7,6

Sirab, kand kahriz 944,6 3416 | 204,4 | 102,7|80,16 | 46,2 1426
7,8

Kiiltopa, kand kahriz 988,8 320,4 | 254,6 |117,4|92,18 | 46,64 | 1240
6,6

Kangarli rayonu: 1120,8 4514 | 264,4 |1102,69| 134,2 | 59,6 96,6
Tozokand, Qasimboay K. 11,6

Xincov, Abis kahrizi 480,6 268,4 yox |73,35|36,07 | 19,45 71,3
3,4

Calxangqala, 514,5 320,8 yox | 50,4 |46,09 | 24,32 55,2
Ordoknisan k. 4,7

Culfa rayonu: 880,4 427,0 | 13,14 | 73,35| 94,2 | 42,56 86,0
Qizilca kand k. 8,2

Giiliistan kond kahrizi 875,4 427,0 | 1246 | 77,02 | 68,0 | 34,0 129,0
6,2

Xanoagah kond kahrizi 407,4 2879 | yox | 22,1 | 50,1 | 20,67 26,5
4,2

Ordubad rayonu: 380,5 250,0 | yox | 30,4 |40,08| 19,45 31,0
Yuxar1 Oylis, Quslu k. 3,6

Asagi Oylis, 620,6 4270 | yox |40,34| 72,1 | 34,05 | 40,25
Qosa gol 6,4

Dirnis, Car bulaq 724.,6 500,2 | yox |26,67|136,3| 1459 | 21,16
8,0

Vanand kand kahrizi 638,6 457,4 | yox |36,67|54,11| 49,85 | 37,49
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6,8
Sahbuz rayonu: 564,7 42,70 | 26,6 | 66,0 | 48,24 | 36,5 67,0
Salosiiz kand k. 6,6
Nurs, Asagi kahriz 988,6 500,2 | 175,2 | 55,0 | 128,3| 58,5 64,1
10,8
Tiirkes, Yuxari kahriz 815,7 432,8 | 117,5 | 46,7 | 90,4 | 56,8 67,5
9,22
Sorur rayonu: 785,4 320,6 |150,24|67,36|90,19 | 48,62 | 45,64
Domirgi, 8,56
Kalba Kazim kohrizi
Axura, 402,4 2440 | 3552 | 18,34 | 48,1 | 19,45 | 28,96
Hodigayib ¢esmasi 4,0
Domirg¢i, El kahrizi 824,4 3405 | 99,8 | 70,8 | 92,5 | 39,70 | 44,90
9,4

Aparilan analizlorlo muxtar respublika orazisindon gotiiriilon yeralti sularin oksariyyatinin
icmok ligin yararli oldugu miioyyon edilmisdir. Ordubad rayonunun Yuxari ©Oylis kondinin 6
kohrizinds (Quslu, Nurgadih, Xoske¢in, Bazar ¢gesma, Sinaq vo Madan) minerallagsma daracasi 330-
380 mq/l intervalinda doyisir.

Bu gostoricilora asaslanaraq, muxtar respublikada yeriistii sulara nisboton yeralti sularin
yararliginin daha sabit saxlanildigini ehtimal etmok olar. Orazinin yeralti sulari-manfi ekoloji
tozahiirlordon az asili olan tomiz vo faydali sirin su ehtiyatlaridir.

Natica
Naxgivan Muxtar Respublikasinin arazisindoki igmoali vo suvarma sularinin tadqiqi imumon
regionda meliorativ normalarin vo suvarma texnologiyasinin keyfiyystinin artirilmasi tiglin 2sas
amildir. Muxtar respublikanin cografi baximdan forgli hissalorinds yerloson su monbolarinin resurs
potensialinin diagnostikasin1 nizamlayan bu todgigat muxtar respublika osrazisindoki igmali va
suvarma sularmin yararliliginin imumi monzorasini aydinlagdirmaqla xiisusi meliorativ sistemlorin
yaradilmasina vo onlarin daha somarali istifadasina imkan veracokdir.
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Abstract

The article examines the spiritual shrines of the territory of Kazakhstan. The educational
discipline "Geography of spiritual shrines of Kazakhstan" developed in Kazakh National Women's
Teacher Training University is aimed at studying the geographic sacred objects of the territory of
the republic. The content the discipline examines natural landscapes and architectural monuments
of historical, scientific and cultural significance. Students get acquainted with the spiritual shrines
of the territory of Kazakhstan, study the peculiarities of natural-geographical and socio-cultural
factors that have formed the meaningful essence of archaeological, historical and other monuments
of Kazakhstan.

In the course of studying the discipline, students:

— establish and reveal the patterns of placement of spiritual shrines on the territory of
Kazakhstan;

— give an assessment of the natural-geographical and socio-cultural factors that contribute to the
formation of sacred objects;

— assimilate and apply knowledge about sacred geographical objects that ensure the formation
of the consciousness and behavior of students.

The expected learning outcomes in the discipline were:

— skills and competencies to apply in practice theoretical and practical knowledge about the
sacred objects of the territory of Kazakhstan;

— the ability of students to use the basic approaches and methods of geographical research;

— the ability to identify and evaluate the main geographical patterns, factors of placement,
distribution and development of sacred objects.

Keywords: spiritual shrines of the territory of Kazakhstan, objects of tourist and recreational
direction, the program of the academic discipline, the discipline "Geography of the spiritual shrines
of Kazakhstan", the expected results of training in the discipline
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Turizm va rekreasiya istiqamatinin obyekti kimi Qazaxistan arazisinin manavi paylari

Xiilasa
Mogalo Qazaxistan orazisinin monavi ziyaratgahlarindan bohs edir. KazNatsJenPU-da
hazirlanmis “Qazaxistanin monavi ziyaratgahlarinin cografiyasi” akademik fonni respublika
orazisinin cografi miiqeddos obyektlorinin dyronilmosina ydnalib. Intizamim mozmunu tarixi, elmi
vo madoni ohomiyyati olan tobist monzarolori vo memarliq abidolorindon bohs edir. Sagirdlor
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Qazaxistan orazisinin monovi ziyarotgahlari ilo tanis olur, Qazaxistanin arxeoloji, tarixi vo digor
abidolorinin mozmun mahiyyotini togkil edon tobii-cografi vo sosial-modoni amillorin
xiisusiyyatlorini dyronirlor.

Intizamin Syronilmoasi zamani talobalar:

— Qazaxistan orazisindo monovi ziyaratgahlarin yerlosdirilmasi niimunslorini miioyyon etmok
va askar etmok;

— miigoddos obyektlorin formalagmasina sorait yaradan tobii-cografi vo sosial-madoni amillorin
qiymatlondirilmasini;

— sagirdlorin sliurunun vo davraniginin formalagsmasini tomin edon miiqoddos cografi obyektlor
haqqinda biliklori monimsomak vo totbiq etmok.

Intizam {izro tolimin gozlonilon naticalori:

— Qazaxistan orazisinin miiqaddas obyektlori haqqinda nozeri vo praktiki biliklori praktikada
totbiq etmok bacariq vo bacariqlari;

— tolobolorin cografi todqiqatin asas yanagsma vo metodlarindan istifads etmok bacarigi;

— biitlin orazi {lizro miigaddss obyektlorin asas cografi qanunauygunluqlarini, yerlosdirilmasi,
yayilmasi va inkigafi amillorini miioyysn etmok vo giymatlondirmok bacarigi.

Acgar sozlor: Qazaxistan arazisinin ruhani ziyaratgahlari, turizm va rekreasiya istigamoati
obyektlori, akademik fonnin programi, “Qazaxistanin monavi ziyaratgahlarinin cografiyast”
akademik fonni, fon iizra gozlonilon talim naticalori

Introduction

Currently in Kazakhstan there is a process active understanding the role and place of the
spiritual shrines of the territory of the republic (sacred geography) in our past history and in the
modern period (1).

In the course of the study, studying this problem, we proceeded from the fact that the definition
of "sacred object” in Latin means any sacred object that includes a natural or cultural object
associated with the rites and rituals of the people living in this territory.

It should be noted that in all regions of Kazakhstan there are religious and religious buildings,
which have long been places of pilgrimage for people. Objects and places that characterize
outstanding events and the life of extraordinary personalities are common on the territory of the
republic. There are also many places (called places of power) where ceremonies and rituals are
performed that characterize the lifestyle and worldview of the Kazakh people.

Sacred objects of Kazakhstan reflect not only the rich natural and material values of the
territory, but also the life and activities of the Kazakh people, their traditions and customs. Sacred
objects of the territory of Kazakhstan have a long history of formation and development. These are
religious architectural structures, cities, settlements, burial mounds, sanctuaries and geographic
natural landscapes (Butuzov, 2013: 178).

Currently, the Republic has a program "Sacred Geography of Kazakhstan™ - a national project
that includes conducting archaeological and ethno-cultural expeditions to the historical places of the
country, scientific conferences and seminars, a description of historical places and structures of
Kazakhstan, the creation of their register, 3D models, interactive maps, videos and photo galleries
(Atlas of sacred objects of the Republic of Kazakhstan, 2018).

The educational program (EP) and the curriculum of the specialty "Geography" at the Kazakh
National Women's Teacher Training University have already included the discipline "Geography of
the spiritual shrines of the territory of Kazakhstan™ for several years. Currently, the Republic has a
program "Sacred Geography of Kazakhstan” - a national project that includes conducting
archaeological and ethno-cultural expeditions to the historical places of the country, scientific
conferences and seminars, a description of historical places and structures of Kazakhstan, the
creation of their register, 3D models, interactive maps, videos and photo galleries (Atlas of sacred
objects of the Republic of Kazakhstan, 2018).
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The educational program (EP) and the curriculum of the specialty "Geography" at the Kazakh
National Women's Teacher Training University have already included the discipline "Geography of
the spiritual shrines of the territory of Kazakhstan™ for several years.

In the course of studying the discipline, students:

- establish and reveal patterns placement spiritual shrines on the territory of Kazakhstan;

- give an assessment of the natural-geographical and socio-cultural factors that formed the
content essence of the archaeological and historical monuments of Kazakhstan;

- assimilate and apply knowledge about sacred objects, during the study of which the
consciousness and behavior students are formed.

The expected learning outcomes in this discipline were:

- skills and competencies to put into practice theoretical and practical knowledge about the
sacred objects of the territory of Kazakhstan;

- the ability of students to use the main approaches and methods of geographical research;

- the ability to identify and evaluate the main geographical patterns, factors of placement,
distribution and development sacred objects throughout the territory of our state (Mamirova, 2020).

Purpose and objectives of the study:

The study the discipline "Geography the spiritual shrines of the territory Kazakhstan" allows
students to reveal and better understand the essence of the concept of "sacred geography" and
"spiritual values of the territory”, to independently establish and identify the objects study the
sacred geography the territory of the republic.

The ongoing research (study) has the goal determining the content and methods studying the
sacred objects of the territory of Kazakhstan by future teachers in a secondary school.

The objectives of the study are due to the definition scientific and practical foundations for the
study of sacred objects in Kazakhstan; with the identification the role and significance spiritual
shrines for the formation of patriotism, citizenship and respect for national values among students
through the study of sacred objects; with the development the content and methodology for studying
the sacred objects of Kazakhstan (Sacred map of Kazakhstan, 2018).

Materials and methods

Through the study the discipline "Geography the spiritual shrines the territory of Kazakhstan",
students are instilled with the following skills:

- to identify the problems of interaction between society and nature on the example of sacred
objects and their territorial organization;

- analyze sources of information about sacred objects;

- establish the relationship of geographical objects and processes;

- systematize, substantiate and evaluate sacred objects:

- to conduct research and develop the skills of educational work with various sources of
information (Alshynbekov, 2010: 197).

During the development of the content of the discipline, the following questions were included
init:

“Methodological and theoretical foundations for the study the sacred geography of Kazakhstan.
Analytical review sources on the sacred geography of Kazakhstan. Assessment natural and social
factors in the formation of sacred objects in the territory. Classification of sacred objects. The role
of the spiritual shrines of Kazakhstan in the formation of public consciousness.

Spatial-territorial placement of sacral objects. Influence natural and geographical factors on the
placement of sacred objects. Analysis social factors influencing the placement of spiritual shrines.
The role and significance spiritual shrines in the natural and cultural heritage of the people.
Formation the worldview youth through the study of regional and local spiritual shrines. Drawing
up a sacred map of Kazakhstan.

Essence and meaning  toponyms of spiritual shrines. The value sacred geography in the
development of tourism and local history. Toponomic concepts and terms associated with the
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spiritual shrines of Kazakhstan. Evaluation and analysis of toponomic names of sacred objects
(Gromov, 2010: 169).

Drawing up models / schemes / infrastructures for the development sacred objects of a certain
region / optional /. Material and spiritual culture in different regions the Republic of Kazakhstan,
their territorial differences. Spiritual shrines the territory of Western Kazakhstan. Development of
the project "Research and protection sacral objects of Western Kazakhstan". Sacred objects of
Mangystau. Sarayshyk is the spiritual shrine of Kazakhstan. Sacred geography of Central
Kazakhstan. Comprehensive geographical assessment of sacred objects in Central Kazakhstan.
Spiritual shrines of Ulytau. Sacred geography of South Kazakhstan. Spiritual shrines of Turkestan.
Sacred geography of Northern Kazakhstan. Designing a program of cultural and educational
tourism in Northern Kazakhstan. Spiritual shrines of South Kazakhstan and Zhetysu. Sacred objects
of ancient Taraz, Shymkent, etc. Characteristics of the role and significance of the Silk Road as a
sacred object. Spiritual shrines the territory of East Kazakhstan. Development a program for the
protection of spiritual shrines in East Kazakhstan.

Ethnocultural tourism in the sacred places of Kazakhstan. Problems protection of cultural and
educational monuments in Kazakhstan. Regional and local studies of sacred objects in Kazakhstan”
(Butuzov, 2013: 178).

Discussion

In the course the study, the theoretical (literature) method, the method of analysis and synthesis,
the system-structural method and the method scientific generalization were used.

The main research work was related to the selection and design the content of the discipline, the
search and development of optimal methods and techniques for teaching in the discipline
"Geography of spiritual shrines of Kazakhstan". The content the discipline included the study of
spiritual shrines located in various regions the territory of Kazakhstan. Proceeding from this, we
will consider some materials concerning the substantive aspect of this discipline (Gumilev, 2010:
302).

1. The cult monuments of Mankystau are rooted in ancient times. Their uniqueness lies in the
metaphysical, deeply philosophical attitude the Kazakhs to religion, which does not occupy a
priority position, as is characteristic of the Islamic society. The Kazakhs, despite their adherence to
Islam, still retain relics pre-Islamic pagan beliefs associated with the cults of ancestors, animals,
trees and fire (alastau, ushyktau, etc.). Kindling tallow candles (fire on animal fat), spending the
night (tyndeu) at the grave of the saint and ancestors - this is a kind combination the act of sacrifice
and receiving cleansing grace from the ancestors (aruakov). The reasons for this lie in the fact that
traditional sources, existence in harmony with nature and vast space, the Tengrian worldview,
knowledge of the laws and ethics of the Great Steppe - Uly Dala were strong in the culture and
worldview of the Kazakhs. In other words, a system of spiritual values formed over the centuries
and passed down from generation to generation (Maksakovsky, 2011: 289).

The study the sacred objects of Mankystau makes it possible to touch the thickness of the
historical layers of times and cultures, as well as comprehend the richest resource of national
memory and mentality. Back in the 7th-8th centuries, preachers of Islam appeared on the
Mankystau peninsula, who built underground mosques and necropolises here. Mankystau is
commonly called "the land of 360 saints". Perhaps this is due to the fact that in the Middle Ages
360 disciples of Kozha Ahmet Yassaui, preaching Islam, came to the territory of Mankystau
(Kondybai, 2010: 96). The most famous was the underground mosque built by the Sufi Beket Ata on
the rocky spurs of Mankystau. Even during his lifetime, the sage bestowed health on the suffering,
reconciled the warring, opened a madrasah, and taught children. In the sacred object there is a burial
place inside the rock mosque located at the foot of the mountain. A mountain serpentine road
connects the mosque and ziratkhana. The mausoleum is a domed building, which consists of three
small rooms: a corridor, a room with a burial, and a room where additional prayers are held. The
burial itself is immured in the wall and only a tombstone with the name Beket Ata, the years of his
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life and the names of his descendants is visible from the outside. Pilgrims reach the burial site along
a serpentine road up the side of the mountain. Zirathana and utility rooms are at the top.

Zirathana Beket Ata is lined with red brick and consists of three large rooms parallel to each
other, where the central room serves for ritual meals, and the other two are for prayers and rest for
pilgrims (Ageeva, 2010: 156).

Since ancient times, Kazakhs have believed that only by mentioning the name of Beket Ata in a
conversation can avert trouble, and prayers in an underground temple work wonders. The
underground mosque is organically inscribed in the thickness the chalk mountain, a light hole is
cut in the dome of the central room. According to tradition, before going to Beket Ata, pilgrims visit
the mosque of his teacher - Shopan Ata. The Shopan Ata temple, carved into a rocky cliff, consists
of several rooms: a prayer hall, rooms for pilgrims and a burial chamber where the sage rests.
According to legend, Shopan Ata was also one of the followers of Akhmet Yassaui (Sacred places
and objects of Kazakhstan, 2018: 133).

Ny

Photo 1. Necropolis and underground mosque Shopan Ata in the Mankystau region
(author's photo)

Photo 2. Mausoleum and burials on the territory of the Shopan Ata necropolis
(author's photo)

41



TOBIOT va ELM Beynalxalg elmi jurnal. 2023 / Cild: 5 Sayx: 2 / 37-43 ISSN: 2707-1146
NATURE and SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 2 / 37-43 e-1SSN: 2709-4189

2. Aulietau (Akmeshit) - the peak (top) of the Ulytau mountains. Ulytau is translated from the
Kazakh language as "Great Mountain". But since these mountains themselves are actually not very
high, this name is rather fraught with a sacred meaning, since these mountains are essentially “the
main revered mountains”, in which shrines of nomads have been hidden since ancient times. There
are ancient burial places in Aulietau. Zhoshy khan, Alash khan, Tokhtamys khan, biy Edige and
other prominent ancestors of the Kazakhs were buried here. Aulietau mountains are the bearers of
ethnic memory and greatness. In the history of the Kazakh people and the ancient Turks, Ulytau
played an important role. An ancient legend about the six Alash tribes, the alleged ancestors of the
Kazakhs, is also associated with them.

The history the formation a single Kazakh people cannot be separated from the history of these
places. These mountains are witnesses and participants all the most important stages in the
history the development of the Kazakhs. Of course, that's why the people respectfully called them
Ulytau - "Great Mountains™. Around the sacred peak of the Ulytau massif - Mount Aulietau, there
were 9 khan's headquarters, as if outlining the circle of the protected area. According to legend, here
the surface of the earth is closest to the sky. Therefore, the mountain has long been considered a
sacred place, the abode of spirits, a place of constantly acting sacred forces, a place of ritual
behavior, a connection between man and nature. The ancient inhabitants of Ulytau sacralized this
place for certain reasons, understandable to them at the level of deep subconscious thinking. People
for many centuries have come to the mountain to perform their rituals. This tradition continues to
this day. Also, this place is the geographical center of the state (Regional sacred objects of
Kazakhstan, 2018: 185).

3. Mausoleum of Alash Khan. The mazar was built by folk craftsmen in the 11th-12th centuries.
in honor of Alash Khan. His name is directly related to the emergence of three zhuzes of the
Kazakh people. One the famous mausoleums of Kazakhstan is located in the valley of the
Karakengir River, not far from the village of Malshybay in the Ulytau district of the Karaganda
region (Galiev, Moldabekov, Imanbekova, 2011: 136). In the ethnogenesis of the people, in the first
half of the 9th and 10th centuries, when the Kazakhs were not yet called Kazakhs, they called
themselves the people of Alash. Alash Khan, according to legend, is the progenitor of six main
tribes. A man who united the warlike Turkic tribes, a great warrior, an excellent politician, a fair
judge and ruler of the state.

In the national consciousness, the image of Alash Khan plays the role of a progenitor.
According to the legends recorded by Sh.Valikhanov, Alash was a talented and intelligent person,
he was raised as a khan on a white felt mat. He was revered as a figure who united the tribes of
nomadic Turks and created the first state of Alash. After the collapse of the Golden Horde, "Alash™
became the slogan the unification of nomadic Kazakhs. Therefore, the Kazakhs honor the sacred
Ulytau, bow before the place, which is of great importance for the formation of the Kazakh state.
Here are the mausoleums of Alash Khan and Zhoshy Khan. Also, the mausoleum of Alash Khan is
a pantheon where the famous khans and rulers of that time are buried - Edige, Tokhtamys, Ezhen,
Khaknazar and Tauekel. The mausoleum Alash Khan is the only one of the medieval mausoleums,
the architectural imitation of which has become a tradition in the Central Kazakhstan steppes,
deeply rooted in the construction the mausoleums of the Kazakh nobility of the 19th - early 20th
centuries (Sacred map of Kazakhstan, 2019: 68).

Conclusions

Thus, the sacred places of Kazakhstan are monuments cultural heritage, secular and religious
architecture, mausoleums and natural landscapes revered among the population of the country.
These are places with stable historical values associated with significant social and political events
in the life of the Kazakh people. They are symbols of historical and cultural heritage and national
unity. In this regard, the educational program geography of Kazakh National Women's Teacher
Training University for the training teachers of geography for secondary schools in Kazakhstan
includes the discipline "Geography the spiritual shrines of Kazakhstan™. Research on the content
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and methods of teaching the sacred geography the territory of the state has begun and will be
continued in the future.

Therefore, the study of the discipline "Geography the spiritual shrines of Kazakhstan™ by
students is appropriate and important in terms the formation feelings of patriotism, citizenship and
love for Uly Dala - the country of the Great Steppe.
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Kulyash Nurbergenovna Mamirova
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“ZONGOZURDA” gap evindas ¢ap olunub.
Unvan: Baki soh., Matbuat prospekti, 529-cu moh.
“Azorbaycan” nasriyyati, 6-c1 mortoba
Tel.: +994 50 209 59 68
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