TOBIOT va ELM

Beynolxalq elmi jurnal

N A E and SCIENCE

ernational scientific journal

aem.az \ ISSN: 2707-114§
e-ISSN: 2709-418 |




AZORBAYCAN RESPUBLIKASI

THE REPUBLIC OF AZERBAIJAN

TOBIOT vo ELM

Beynolxalq elmi jurnal

Cild: 5 Sayn: 2

NATURE and SCIENCE

International scientific journal

Volume: 5 Issue: 2

Baki — Baku
2023



Jurnal 04.07.2019-cu ilde
Azorbaycan Respublikasi
9dliyys Nazirliyi
Matbu nasrlarin
reyestring daxil edilmisdir.
Reyestr Ne 4243

The journal is included in the
register of Press editions of the
Ministry of Justice
of'the Republic of Azerbaijan
on 04.07.2019.
Registration No. 4243

Redaksiyanin iinvani
AZ1073, Baki goh.,
Motbuat prospekti, 529,
“Azarbaycan” nagriyyati,
6-c1 mortobo

Editorial address
AZ1073, Baku,
Matbuat avenue, 529,
“Azerbaijan” Publishing House,
6-th floor

Tel.: +994 50209 59 68
+994 55209 59 68
+994 99 805 67 68
+994 12510 63 99

e-mail:
tebiet.elm2000@aem.az

Beynolxalq indekslor / International indeces

ISSN: 2707-1146
e-ISSN: 2709-4189
DOI:10.36719

INTERNATIONAL
STANDARD @
SERIAL

Crossref

)

CAS

A division of the
American Chemical Society

UM StrikePlagiarismcom
[NTERNATIONAL CENTRE ORIGINALITY IS A VALUE Content
> Registration
e @
' A
2
=z

(G B AT
@ Scilit
0

c. = INTERINATIONAL

’LSh‘ Scientific Indexing

4

publon

ARCHIVE

|

-
&)\ WorldCat’

INTERNET

d ®

OpenAlRE

:

Academic
 Resource

Index
“ResearchBib

OAmg @ idealoniine

\\‘_\ SEMANTIC SCHOLAR

ESJI °

www.ESJIndex.org 1%

A

%'l:.—sfg E % o

ROTINDEXING

&

MENDELEY

& Academia.edu

Scientific Journal

@</

JOURNALSDIRECTORY  1ogerHeR We REACH THE GOAL

© Jurnalda ¢ap olunan materiallardan istifads edarkon istinad miitloqdir.
© It is necessary to use reference while using the journal materials.

© https://aem.az

© info@aem.az


mailto:tebiet.elm2000@aem.az
https://aem.az/
mailto:info@aem.az

Tasisci vo bas redaktor

Toadqiqatg1 Miibariz HUSEYINOV, Azorbaycan Elm Markozi / Azorbaycan
+994 50209 59 68
tedqiqat1868@gmail.com
https://orcid.org/0000-0002-5274-0356
Founder and Editor-in-Chief

Researcher Mubariz HUSEYINOV, Azerbaijan Science Center / Azerbaijan
+994 50 209 59 68
tedqiqat1868@gmail.com
https://orcid.org/0000-0002-5274-0356
Redaktor

Assoc. Prof. Dr. Elza ORUCOVA, Azorbaycan Tibb Universiteti / Azorbaycan
elzaqudretqizi@gmail.com

Editor

Assoc. Assoc. Prof. Dr. Elza ORUJOVA, Azerbaijan Medical University / Azerbaijan
elzaqudretqizi@gmail.com

Redaktor komakgisi
Solige QAZi, AMEA Zoologiya Institutu / Azorbaycan
seligeqazi08@gmail.com
Assistant editor
Saliga GAZI, ANAS Institute of Zoology / Azerbaijan
seligegazi08@gmail.com
Dillar iizro redaktorlar

Prof. Dr. Abbas ABBASOV, Baki1 Dovlot Universiteti / Azorbaycan
Assoc. Prof. Dr. Sohla 9HMODOVA, Baki Slavyan Universiteti / Azarbaycan

Language editors

Prof. Dr. Abbas ABBASOV, Baku State University / Azerbaijan
Assoc. Prof. Dr. Shahla AHMADOVA, Baku Slavic University / Azerbaijan

Elmi sahalar iizrs redaktorlar

Prof. Dr. Nasib NAMAZOV, V.Axundov adina Elmi-Tadgiqgat Tibbi Profilaktika Institutu / Azerbaycan

Prof. Dr. 9li ZALOV, Azarbaycan Dovlot Pedaqoji Universiteti / Azarbaycan

Assoc. Prof. Dr. Lala RUSTOMOVA, V.Axundov adina Elmi-Todgiqat Tibbi Profilaktika Institutu / Azorbaycan
Assoc. Prof. Dr. Ramiz 9HLIMANOV, Baki Dévlot Universiteti / Azorbaycan

Editors in scientific fields

Prof. Dr. Nasib NAMAZOV, V.Akhundov Scientific-Research Institute of Medical Prophylaxis / Azerbaijan

Prof. Dr. Ali ZALOV, Azerbaijan State Pedagogical University / Azerbaijan

Assoc. Prof. Dr. Lala RUSTAMOVA, V.Akhundov Scientific-Research Institute of Medical Prophylaxis /Azerbaijan
Assoc. Prof. Dr. Ramiz AHLIMANOV, Baku State University / Azerbaijan


mailto:tedqiqat1868@gmail.com
https://orcid.org/0000-0002-5274-0356
mailto:tedqiqat1868@gmail.com
https://orcid.org/0000-0002-5274-0356
mailto:elzaqudretqizi@gmail.com
mailto:elzaqudretqizi@gmail.com
mailto:seliqeqazi08@gmail.com
mailto:seliqegazi08@gmail.com
https://az.wikipedia.org/wiki/Az%C9%99rbaycan_D%C3%B6vl%C9%99t_Pedaqoji_Universiteti

REDAKSIYA HEYOTI

Tibb vo aczacgiliq elmlari

Prof. Dr. Eldar QARAYEYV, Azorbaycan Tibb Universiteti / Azarbaycan

Prof. Dr. Onur URAL, Selcuk Universiteti / Tiirkiyo

Prof. Dr. Akif BAGIROV, Azarbaycan Tibb Universiteti / Azarbaycan

Prof. Dr. Musa QONIYEV, Azarbaycan Tibb Universiteti / Azarbaycan

Prof. Dr. Sudeyf IMAMVERDIYEV, Azarbaycan Tibb Universiteti / Azarbaycan

Prof. Dr. Zohrab QARAYEYV, Azorbaycan Tibb Universiteti / Azorbaycan

Prof. Dr. Sabir ETIBARLI, Azarbaycan Tibb Universiteti / Azorbaycan

Prof. Dr. Nikolay BRiKO, I.M.Secenov adina Birinci Moskva Dévlat Tibb Universiteti / Rusiya
Prof. Dr. El¢in AGAYEV, Azorbaycan Tibb Universiteti / Azorbaycan

Prof. Dr. Abuzar QAZIYEV, Azarbaycan Tibb Universiteti / Azorbaycan

Prof. Dr. David MENABDE, Kutaisi Dovlat Universiteti / Giircilistan

Prof. Dr. ibadulla AGAYEV, Azorbaycan Tibb Universiteti / Azorbaycan

Dr. El¢in HUSEYN, Azarbaycan Dovlot Neft vo Sonaye Universiteti / Azarbaycan

Assoc. Prof. Dr. Rafiq BAYRAMOV, Azarbaycan Tibb Universiteti / Azorbaycan

Assoc. Prof. Murad COLILOV, Uludag Universiteti / Tiirkiya

Dr. Xanzoda YULDASEVA, Tibb lscilerinin Peso Kvalifikasiyasinin inkisafi Morkazi / Ozbokistan

Biologiya elmlari va aqrar elmlar

Prof. Dr. irado HUSEYNOVA, AMEA Molekulyar Biologiya vo Biotexnologiyalar Institutu / Azarbaycan
Prof. Dr. ibrahim COFOROV, AMEA / Azarbaycan

Prof. Dr. Mehmet KARATAS, Necmettin Erbakan Universiteti / Tiirkiyo

Prof. Dr. Saiq IBRAHIMOV, AMEA Zoologiya Institutu / Azerbaycan

Prof. Dr. 9l6vsat QULIYEV, AMEA Torpagqsiinasliq vo Aqrokimya Institutu / Azorbaycan

Prof. Dr. Elsad QURBANOV, Baki Dovlot Universiteti / Azarbaycan

Prof. Dr. Panah MURADOV, AMEA Mikrobiologiya Institutu / Azorbaycan

Prof. Dr. ilham SAHMURADOV, AMEA Botanika Institutu / Azorbaycan

Prof. Dr. Ulduz HOSIMOVA, AMEA Fiziologiya Institutu / Azorbaycan

Prof. Dr. Soyyars iIBADULLAYEVA, AMEA Botanika Institutu / Azorbaycan

Prof. Dr. Rajes KUMAR, Tekstil Nazirliyi / Hindistan

Prof. Dr. Duygu KILIC, Amasya Universiteti / Tiirkiya

Assoc. Prof. Dr. Mahiyaddin MEHDIYEV, Mingagevir Dovlat Universiteti / Azarbaycan

Assoc. Prof. Dr. Dasqin QONBOROV, Naxcivan Dévlot Universiteti / Azorbaycan

Assoc. Prof. 9laddin EYVAZOV, AMEA Zoologiya Institutu / Azorbaycan

Assoc. Prof. Akif AGBABALI, Baki Dovlot Universiteti / Azorbaycan

Assoc. Prof. Obiilfaz TAGIYEV, Baki Dovlat Universiteti / Azorbaycan

Assoc. Prof. Dr. Mahir HACIYEV, Heyvandarliq Elmi-Todqiqat Institutu / Azorbaycan

Assoc. Prof. Mahir MOHORROMLI, AMEA Naxcivan bolmosi, Bioresurslar Institutu / Azarbaycan
Assoc. Prof. Torana 9KBORI, Azarbaycan Dovlot Pedoqoji Universiteti, Samaxi filiali / Azarbaycan
Assoc. Prof. Dr. Arif HUSEYNOV, Azorbaycan Dovlst Aqrar Universiteti / Azarbaycan

Assoc. Prof. Dr. Sevda TAHIRLI, Baki Dovlot Universiteti / Azarbaycan

Assoc. Prof. Azar¢cin MURADOV, ilisu Dovlot Tobiot Qorugu / Azorbaycan

Assoc. Prof. Dr. Aytokin AXUNDOVA, Baki Slavyan Universiteti / Azorbaycan

Dr. Svetlana QORNOVSKAYA, Beloserkovsk Milli Aqrar Universiteti / Ukrayna

Dr. Fuad RZAYEV, AMEA Zoologiya Institutu / Azerbaycan

Kimya

Prof. Dr. Vaqif ABBASOV, AMEA Neft-Kimya Proseslori Institutu / Azerbaycan

Prof. Dr. Nazim MURADOV, Markoazi Florida Universiteti / ABS
Prof. Dr. Georgi DUKA, Moldova Elmlor Akademiyasi / Moldova

Prof. Dr. Vaqif FORZOLIYEV, AMEA Asqarlar Kimyasi Institutu / Azorbaycan

Prof. Dr. Sohans HUSEYNOVA, Berlin Texnik Universiteti / Almaniya

Prof. Dr. 9li ZALOV, Azarbaycan Dovlot Pedaqoji Universiteti / Azorbaycan

Assoc. Prof. Dr. Fizzo MOMMODOVA, AMEA Naxgivan bolmasi, Tobii Ehtiyatlar Institutu / Azorbaycan
Assoc. Prof. Dr. Bilal BUSRA, Muhammad Ali Cinnah Universiteti / Pakistan



Yer elmlari vo cografiya

Prof. Dr. Elxan NURIYEV, Baki Dévlat Universiteti / Azarbaycan

Prof. Dr. Salih SAHIN, Gazi Universiteti / Tiirkiya

Prof. Dr. Mehmet UNLU, Marmara Universiteti / Tiirkiya

Prof. Dr. Soakoar MOMMODOVA, Baki Dovlot Universiteti / Azorbaycan
Assoc. Prof. Dr. 9nvar OLIYEV, AMEA Cografiya Institutu / Azorbaycan

EDITORIAL BOARD
Medicine and pharmaceutical sciences

Prof. Dr. Eldar GARAYEYV, Azerbaijan Medical University / Azerbaijan

Prof. Dr. Onur URAL, Seljuk University / Turkey

Prof. Dr. Akif BAGHIROV, Azerbaijan Medical University / Azerbaijan

Prof. Dr. Musa GANIYEV, Azerbaijan Medical University / Azerbaijan

Prof. Dr. Sudeyf IMAMVERDIYEYV, Azerbaijan Medical University / Azerbaijan

Prof. Dr. Zohrab GARAYEV, Azerbaijan Medical University / Azerbaijan

Prof. Dr. Sabir ETIBARLI, Azerbaijan Medical University / Azerbaijan

Prof. Dr. Nikolai BRIKO, First Moscow State Medical University named after . M.Sechenov / Russia
Prof. Dr. Elchin AGHAYEV, Azerbaijan Medical University / Azerbaijan

Prof. Dr. Abuzar GAZIYEV, Azerbaijan Medical University / Azerbaijan

Prof. Dr. David MENABDE, Kutaisi State University / Georgia

Prof. Dr. Ibadulla AGHAYEV, Azerbaijan Medical University / Azerbaijan

Dr. Elchin HUSEYN, Azerbaijan State University of Oil and Industry / Azerbaijan

Assoc. Prof. Dr. Rafiq BAYRAMOV, Azerbaijan Medical University / Azerbaijan

Assoc. Prof. Murad JALILOV, Uludag University / Turkey

Dr. Khanzoda YULDASHEVA, Center for Professional Development of Medical Workers / Uzbekistan

Biological and agrarian sciences

Prof. Dr. Irada HUSEYNOVA, ANAS Institute of Molecular Biology and Biotechnology / Azerbaijan
Prof. Dr. Ibrahim JAFAROV, ANAS / Azerbaijan

Prof. Dr. Mehmet KARATASH, Nejmettin Erbakan University / Turkey

Prof. Dr. Shaig IBRAHIMOV, ANAS Institute of Zoology / Azerbaijan

Prof. Dr. Alovsat GULIYEV, ANAS Institute of Soil Science and Agro Chemistry / Azerbaijan
Prof. Dr. Elshad GURBANOV, Baku State University / Azerbaijan

Prof. Dr. Panah MURADOV, ANAS Institute of Microbiology / Azerbaijan

Prof. Dr. Ilham SHAHMURADOV, ANAS Institute of Botany / Azerbaijan

Prof. Dr. Ulduz HASHIMOVA, ANAS Institute of Phyziology / Azerbaijan

Prof. Dr. Sayyara IBADULLAYEVA, ANAS Institute of Botany / Azerbaijan

Prof. Dr. Rajes KUMAR, Ministry of Textile / India

Dr. Duygu KILICH, Amasya University / Turkey

Assoc. Prof. Dr. Mahiyaddin MEHDIYEV, Mingachevir State University / Azerbaijan

Assoc. Prof. Dr. Dashgin GANBAROV, Nakhchivan State University / Azerbaijan

Assoc. Prof. Aladdin EYVAZOV, ANAS Institute of Zoology / Azerbaijan

Assoc. Prof. Akif AGHBABALI, Baku State University / Azerbaijan

Assoc. Prof. Abulfaz TAGHIYEV, Baku State University / Azerbaijan

Assoc. Prof. Dr. Mahir HAJIYEV, Cattle-breeding Scientific Research Institute / Azerbaijan
Assoc. Prof. Mahir MAHARRAMLI, ANAS, Nakhchivan Institute of Bioresources / Azerbaijan
Assoc. Prof. Tarana AKBARI, Azerbaijan State Pedagogical University, Shamakhi / Azerbaijan
Assoc. Pof. Dr. Arif HUSEYNOV, Azerbaijan State Agrarian University / Azerbaijan

Assoc. Prof. Dr. Sevda TAHIRLI, Baku State University / Azerbaijan

Assoc. Prof. Azarchin MURADOV, Ilisu State Reserve / Azerbaijan

Assoc. Prof. Dr. Aytekin AKHUNDOVA, Baku Slavic University / Azerbaijan

Dr. Svetlana GORNOVSKAYA, Beloserkovsk National Agrarian University / Ukraine

Dr. Fuad RZAYEV, ANAS Institute of Zoology / Azerbaijan



Chemistry

Prof. Dr. Vagif ABBASOV, Institute of Petrochemical Processes of ANAS / Azerbaijan

Prof. Dr. Nazim MURADOV, University of Central Florida / USA

Prof. Dr. Georgi DUKA, Moldovan Academy of Sciences / Moldova

Prof. Dr. Vagif FARZALIYEV, ANAS Institute of Chemistry of Additives / Azerbaijan

Prof. Dr. Shahana HUSEYNOVA, Technical University of Berlin / Germany

Prof. Dr. Ali ZALOV, Azerbaijan State Pedagogical University / Azerbaijan

Assoc. Prof. Dr. Fizza MAMMADOVA, ANAS Nakhchivan Institute of Natural Resources / Azerbaijan
Assoc. Dr. Bilal BUSHRA, Muhammad Ali Jinnah University / Pakistan

Earth sciences and geography

Prof. Dr. Elkhan NURIYEV, Baku State University / Azerbaijan

Prof. Dr. Salih SHAHIN, Gazi University / Turkey

Prof. Dr. Mehmet UNLU, Marmara University / Turkey

Prof. Dr. Shakar MAMMADOVA, Baku State University / Azerbaijan
Assoc. Prof. Dr. Anvar ALIYEV, ANAS Institute of Geography / Azerbaijan



TOBIOT va ELM Beynolxalq elmi jurnal. 2023 / Cild: 5 Say1: 2/7-13 ISSN: 2707-1146
NATURE and SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 2 / 7-13 e-ISSN: 2709-4189

BIOLOGiYA ELMLORI VO AQRAR ELMLOR
BIOLOGICAL SCIENCES AND AGRARIAN SCIENCES

DOI: https://doi.org/10.36719/2707-1146/29/7-13
Elfira Zaur qiz1 Agayeva
Gonco Dovlat Universiteti
biologiya {izra falsofs doktoru
shanur@rambler.ru
Giilobatin Vaqif qiz1 Hiimbatova
Gonca Dovlat Universiteti
aqrar elmlori lizrs falsofs doktoru

humbatovagulebatin@gmail.com
UOT: 575.17:582.736+577.21

NADIR NOV OLAN ASTRAGALUS GJUNAICUS A.GROSSH. (FABACEAE)
NOVDAXILI POLIMORFiZMININ OYRONILMOSI

Xiilasa

Azorbaycanda nadir endemik nov olan Astragalus gjunaicusun alt1 populyasiyasinin genetik
miixtalifliyini qiymotlondirmak {igiin genom DNT-nin (ISSR) ndvlorarasi analiz metodundan
istifads edilib. Bes primerlo DNT amplifikasiyasi noticasinds 89 DNT fragmenti aldo edilmisdir ki,
onlardan 81-1 (94,1%) polimorf olmusdur. Zivlan populyasiyasimin digor populyasiyalarla
miiqayisodo oxsarliq soviyyesi asagi, Nei oxsarliq omsali iso 0,139 idi. Zivlan populyasiyasinin
digor populyasiyalarla agagi oxsarlig1 onun uzunmiiddatli tocrid olunmasini siibut edir. 9lds edilmis
naticalor asasinda Astragalus gjunaicusun miihafizosi strategiyasi toklif edilmigdir.

Acgar sozlar: Fabaceae, Astragalus gjunaicus, genetik dayiskonlik, ISSR, nadir nov, bitkilorin
miihafizasi

Elfira Zaur Aghayeva

Ganja State University

Ph.D in Biology
shanur@rambler.ru

Gulabatin Vagif Humbatova
Ganja 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


https://doi.org/10.36719/2707-1146/29/7-13
mailto:shanur@rambler.ru
mailto:humbatovagulebatin@gmail.com
mailto:shanur@rambler.ru
mailto:humbatovagulebatin@gmail.com

TOBIOT va ELM Beynolxalq elmi jurnal. 2023 / Cild: 5 Say1: 2/7-13 ISSN: 2707-1146
NATURE and SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 2 / 7-13 e-ISSN: 2709-4189

Giris

Genom DNT-nin mikrosatellit sahslorinin arasi analizinin iisulu (ISSR) Azorbaycanin nadir
endemik novii olan Astragalus gjunaicus altt populyasiyasinin genetik miixtalifliyinin
giymotlondirilmasi tigiin istifado olunmusdur. DNT-nin bes praymerlo amplifikasiyasi naticosindo
89 DNT fragmenti alds olunmusdur ki, onlardan 81-1 (94.1%) polimorfdur. Zivlon populyasiyasinin
digor populyasiyalara nisboton asagi oxsarliq soviyyasi miioyyon olunmusdur, Nei oxsarliq omsal
0.139 toskil edirdi. Zivlon populyasiyasinin digor populyasiyalara oxsarliq gostoricisinin azlhigi,
onun kifayot qodor uzun miiddatli tocrid olunmasini siibut edir. ©lds olunmus naticolorin asasinda
Astragalus gjunaicus qorunmasi strategiyasi toklif olunub.

Miiasir dovrds bioloji miixtalifliyin qorunmasi problemi aktualligini dahada artirir. Insanin tobioto
tasirinin intensivliyi imumbosgor xilisusiyyst dastyir vo ¢oxsayli ndvlorin itirilmasine gotirib ¢ixarir.

Nadir, miihafizoyas ehtiyaci olan ndvlor sirasina gliney govoni (pasxladoni) Astragalus gjunaicus
Grossh. (sok. 1) aid edilir.

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

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

Nov Qirmizi kitaba daxil edilib (Alekseyeva, Boykov, 2002: 39). Goy-goliin sahillorinda, eloco
do sahil torpaqlarinin agiq orazilorindo ¢uxurlarda tosadiif edilir. Tocrid olunmus sahalordo mohdud
orazido yasayir. Malum olan populyasiyalarin oksoriyyati Goygol goliiniin simal sahilinds, Zivlen
populyasiyasi sorq sahilds arealin asas hissosindon 3 km uzaqliqda yasayir (sok.2).

A. gjunaicus populyasiyasi Zivlon kondi yaxmhginda Goygol Milli Parkinda miihafizo
altindadir. Ancaq son illordo bu orazido turist sahasinin foal inkisafi getdiyi ligiin 4. gjunaicus
yasadig1 orazilora antropogen yiiklonmao ildon ilo artir.

\ o
T '?VUZ
/ g
@
e SOMGR
-
<= . SAMUX
-?,;.—f\ % (
S - 7
— Ganco
6 0 3 - GORANBOY
6 . \
- ,!}) ReOyGoL 4 .
. e NAFTALAN
PAbKosoN L 2 Qf y

Sak. 2. Sakil-xarita. Ganca-Qazax bolgasi iizro Astragalus gjunaicus A.Grossh. areal
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Govanin bu ndvii yasayisin ekstremal sahslorinds tosadiif etdiyi ti¢iin, istonilon antropogen tosir
populyasiyanin saymin koskin azalmasina gotirib ¢ixarir ki, onun sonraki mévcudlugunu tohliiko
altina alir. A. gjunaicus noviino ¢arpaz to zlanma xasdir vo o miistosna olaraq toxumla ¢oxalir.
Toxumlarin mayalanmasi hava soraitindon asili olaraq miixtolif illordo giiclii doracado doyisir
(Tulokhonov, 2009: 17-22). Belo ki, Zivlon populyasiyasinda 2018-ci ildo hor fordo goro 898
toxum, 2019-cu ildo -500, 2020-ci ildo iso fordo goro - 2347 toxum omolo gatiridilor. Cox zaman
toxumlar tam mayalanmir vo yaxud hosaratlar torofindon giiclii doracodo zadoslonirlor (tacriiba
illorinds Zivlon populyasiyasinda tamqiymatli toxumlarin pay1 10-23% arasinda olurdu).

Beynolxalq Tabii sarvotlor vo Tobisti Miihafiza ittifaqr (IUCN) tobioti miihafizo todbirlerinin
aparilmas1 vo planlasdirilmasi zamani, név miixtolifliyinin vo ekoloji sistemlorin miixtslifliyinin
Oyronilmasinds genetik torkibinin do todqiqinin vacibliyini qebul etdi (Sandanov, Selyutina,
Dulepova, 2014: 295-305).

Nadir novlorin miihafizasi strategiyasinin islonmasi zamani ndvlorin populyasiyalarinin genetik
differensasiyasi vo genetik doyiskonliyinin soviyyasi hagda miimkiin qodor ¢ox molumatin olmasi
vacibdir. Bu ilk ndvbada Oyronilon névlorin maksimum cox sayl genetik miixtolifliyo malik
morkazlorin askarlanmasi tigiin ¢ox vacibdir.

Nadir novlorin genetik miixtalifliyini dyronmok moqgsadilo onlarin miihafizesi {i¢iin son
zamanlar molekulyar tisullardan genis istifado olunur.

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

DNT polimorfizminin dyronilmosi metodlarina nisbaton bu iisul yaxsi hoyata kegirilir, az omok
tolob edir vo daha sadodir (Harris, 1999: 221-228). Mikrosatellitaras1 markerlorin todqiqi metodu
(ISSR- metod) digor iisullarda miimkiin olandan daha ¢ox polimorf lokuslar askarlamaga imkan
verir (Esselman, Jiangiang, Crawford, 1999: 443-451). ISSR-markerlor dominant tip irsiyystino
aiddirlor, onlar istifads {i¢lin ¢ox sorfolidirlor, DNT ardicillig1 haqda ilkin malumat tolob etmirlor,
bununla yanasi RAPD- markerlora nisboton daha ¢ox tokrarlana bilon noticolor verirlor (Wolfe,
Xiang, Kephart, 1998: 1107-1125).

Bununla olaqoli olaraq A. gjunaicus populyasiyalarmmin genetik doyiskonliyi vo genetik
differensasiyasinin tadqiqi aktualdir.

Toqdim olunan todqigatin mogsadi - nadir endemik ndév olan 4. gjunaicus genom DNT-nin
mikrosatellitarasi saholorinin analizi isulu vasitosilo (ISSR) genetik differensasiyasinin dyronilmosidir.

Material vo metodlar. Bizim torafimizdon tobii yeddi molum olan A. gjunaicus populyasiyalarinin
altisinin nlimunslori todqiq olunublar: bir populyasiya sorqi sahildon, digorlori simal.

Goygol goliiniin sarq sahili

Goygol populyasiyasi. Kiilok yelloyon ¢uxurun xarici divari, miixtolifotlu-sivriyarpaq assosiasiya.

Goygol goliiniin simal sahili

Zivlon 1. populyasiyast 1. Miixtalifotlu-qatirquyrugu assosiasiyast.

Zivlon 2 populyasiyasi 2. Covdarsiinbiillii assosiasiya.

Goranboy populyasiyasi. Covdarsiinbiillii assosiasiya.

Faxrali populyasiyas1 1. Miixtalifotlu-govon assosiasiyasi.

Naftalan populyasiyasi 2. Miixtolifotlu-govon assosiasiyasi.

Hor populyasiyadan 7-don 8-0 godor niimuna todqiq olunub. DNT-ni ciicormis toxumlarimin
qurudulmus 7-9 mq bitki toxumasindan CTAB iisulunun bir qador modifikasiyalariyla ayirmisiq
(Doyle, 1987: 11-15). Is prosesindo askarland1 ki, giiney govonin DNT-nin ayrilmasi ii¢iin istifado
olunan material kimi bitkinin inkisafinin istonilon fazasinda olan yasil yarpaqlarindan yararlanmaq
olar. Ancaq daha uygun material kimi 5-7 giinliik ciicortilori miinasibdilor, ¢iinki onlar1 laboratoriya
soraitindo ilin biitiin fosillorindo aldo etmok olar. Homginin ciicartilordon alds olunan DNT daha az
miqdarda qarisiqlara malik olur.

Polimeraz zoncirvari reaksiyant (PZR) C1000 Thermal Cycler (BioRad Laboratories, USA)
amplifikatorunda asagidaki protokola uygun hayata ke¢irmisik: DNT-nin ilkin denaturasiyasi 1.30 daq.
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94°C doaracade; 35 amplifikasiya dovrii, buraya 0,40 daqige arzinds 94 °C tomperaturda DNT-nin
denaturasiyasida daxildir, 41-54 °C — 0.45 doq praymerin yandirilmasi vo 72 °C — 1.30 daq. zoncirin
elongasiyast; yekun morhalodo 72 °C daracads — 5 doq. Amplifikasiya iigiin 50 nq matriks vo 1,5 vahid
Tag-polimerazadan (Rusiya, Medi-gen) ibarot PZR reaktivlorinin garisigini hazirlamisiq (Frankel, 1974:
53-65).

Amplifikasiya Uclin 19 praymer istifado etmisik. Amplifikasiya qarisigmin  tomizliyini
qiymotlondirilmasi liclin monfi nozarotdon istifads etmisik, nozarot niimunasi DNT olava
olunmadan amplifikasiya qarisiim1 tamliqla saxlayirdi. Xarici qrup kimi Gueldenstaedtia
monophylla istifado etmisik.

Amplifikasiya mohsullarini elektroforez vasitasilo 1%-1i agaroz geldo 1xTBE buferds pargalayirdiq.
Boyaq qisminde CYBR-Green istifads etmisik, onu gelo kdglirmadon avval bilavasita hor niimunoya
olava edirdik. Gellorin U-B siialar1 altinda fotosokillorini alirdiq (Bio-Rad GelDoc XR+).

Elektroforeqramlar osasinda binar matrikslor qurulub, burada hor amplikon marker kimi
nozordon kegirilirdi vo onun mdévcudlugu (1) vo yaxud olmamasi (2) geydo alinirdi. Geldo oxsar
horokotliliyi niimayis edon amplikonlart RAPD vo ISSR metodlardan istifado olunan todiqatlarda
adoton goabul edilon homoloji hesab edirdik (O’Hanlon, Peakall, 2000: 15-16; Rossello, CebriAn,
Mayol, 2002: 321-327) tovsiyalorine uygun olaraq amplikonlarin boyanma intensivliyinin nazaro
almirdiq. DNT fragmentlor stialanmanin miixtslif giiciinii nlimayis edirdilor, ancaq bizim isimizdo
yalniz aydin, yaxsi segilon amplikonlar1 qeydo alirdiq. Niimunolor arasi oxsarliq meyart kimi
mosafonin 6l¢iisii se¢ilmisdir (Nei, Li, 1979: 5269-5273):

D = 2Nab/Na + Nb

Burada N, vo Np — a vo b niimunaloarinin amplifikasiya olunmus fragmentlorinin say1; Nab - a vo
b niimunslorinin uygun elektroforeqrafik horokotli fragmentlorin say1. Molumatlarin klaster analizi
UPGMA metodu ilo TreeCon 3.1. proqrami vasitasilo hoyata kecirilib. Butstrep qiymatlori 1000
tokrar {li¢lin hesablanib.

A. gjunaicus genom DNT-si ilo aparilan PZR reaksiya zamani torofimizdon nukleotid
ardicilliglarina goro forglonon 19 praymer tocriibodon kegirilmisdir. Todqiq olunan praymerlorin 14-
don amplifikasiya oldo olunmusdur, vo yalmiz 11 praymer A. gjunaicus genotipik miixtolifliyinin
Oyronilmaesi {igiin daha effektiv olmusdur. Bu praymerlor ¢oxsayli doqiq yaxsi tokrarlana bilon
amplikonlar yaradirdilar ki, sonradan genetik analiz ii¢iin secilmisdirlor. Populyasiyaarasi forqlor on
g6zal sokildo bes markerls agkarlanmislar (cad.1). Bes praymerin istifadosi ilo DNT amplifikasiyast
zamani DNT-nin 89 fragmenti oaldo olunmusdur (amplikon), onlar dan 81 polimorfdu. Praymerlorin
hamus1 iigiin polimorf lokuslarinin pay1 hor nov iiciin 94.1 % toskil etmisdir. Oyronilon alti
populyasiyadan olan bitkilorin DNT-nin amplifikasiyas: zamani alde olunan fragmentlorin say1 14-
don (814, 99A) 25 (M10) gador toraddiid edirdi. Hor praymers goro amplikonlarin orta say1 18,2,
polimorf amplikonlarin orta say1 — 17,2.

Cadval 1l
Populyasiyaarasi differensasiyanin tadqiqinds ISSR PZR -da
istifads olunan praymerlorin xiisusiyyatlori

Marker Ardicilhq t, Polimorf P,%
(5->3) ist °C fragmentlorin sayi
814 | (CT),CTT <G> 51 14 13 92.9
99A (CA)A—<G> 47 14 13 92.9
HB11 (GT)sC—<G> 50 16 15 93,7
M1 (AC)s<G> 56 2 21 95,5
M10 (CA)R-<G> iy 25 24 96,0
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Populyasiyalar aras1 oxsarlig meyar1 kimi Nei (D) masafo doyori secildi. Tadqiq olunan biitiin
populyasiyalar aras1 oxsarliq amsalinin qiymatlori 0-dan 0,909 godar doyisirdilor. (Cad.2). Genetik
oxsarligin on asagi qiymotlori Zivlon populyasiyalarina xasdilar. Bu populyasiya ilo digor
populyasiyalar arasi oxsarliq omsali miixtalif praymerloro gora 0-dan 0,333 qodor toraddiid edirdi.
Bu zaman an ¢ox forqlori 99A praymeri niimayis etdirdi — oxsarliq omsali D 0,166-dan (Zivlon —
Million) 0,333 qoadar (Zivlon - Zivlon) toskil etdi, vo imumilikds biitiin praymerlor iigiin 0,129-dan
0,178 qodor (orta hesabla 0,145) olmusdur.

On c¢ox genetik oxsarliq Zivlonl va Zivlon2 populyasiyalar arasinda askarlanmisdir, Oxsarliq
omsalinin qiymsti 0,750-don (M1) 1,00 (M10) qodor, vo orta hesabla D = 0,851 toskil edirdi.
Goranboy populyasiya Zivloen 2 populyasiya ilo shomiyyatli dorocado oxsarliga malikdir — D =
0,666-dan (M1, HB11) 0.909 (99A, M10) godor, bes praymers goro orta hesabla D = 0,790 va, bir
godoer az oxsarliq Zivlon 1 populyasiyast ilo D = 0,500-don (M1).

D =0.909 (99A, M10) gadar, orta hesabla bes praymers géro D = 0.747.

Cadval 2
A. gjunaicus bes praymer asasinda maksimum populyasiyaarasi
differensasiyan1 nilmayis edon Nei genetik masafy

Populyasiya | Goygol | Zivlonl Zivlon2 Faxralil | 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 Zivl
{— Ziv2
g7 m

100 89, Eaxq
| Naft 2
Goygol

GM

Sak. 3. A. gjunaicus alti populyasiyasi arasinda (Nei, Li, 1972) genetik gqiymatlor
matriksinin amsalinin ssasinda qurulmusUPGMA -dendroqram
Ragamlarls butstren-dayagin él¢iisii gostarilib (%).

Faxralil vo Naftalan2 populyasiyalari arasinda oxsarliq amsali 0,545-don (M1)1,00 (99A) godor
toskil edirdi, bes praymers asason bu amsalin qiymatinin orta gdstaricisi D = 0, 777. D-nin yiiksok
gostaricilori bu populyasiyalarin yaxm qohumluguna isars edirlor. Zivlonl, Zivlon2 va Goranboy
qrupu Faxralil vo Naftalan2 populyasiya qruplari ilo cografi cohotdon masafadadilor, onlar arasinda
oxsarliq amsali biitiin praymerlor tizro D = 0.423—0.558. toskil edir.

UPGMA-dendroqramin  molumatlart  GOygol populyasiyasinin arealin asas hissasinin
populyasiyalart ilo miiqayisodo ohomiyyyotli dorocods genetik differensasiyasini niimayis edir
(butstrep-dayaqgla 100%) (sok.3). Homg¢inin Zivlonl vo Zivlon2 populyasiyalar yiiksok doracods
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 veron
genetik proseslorlori oks etdirir (yoni, arealin doyismosi, yasayis yerlorinin fragmentlogsmasi vo
populyasiyalarin tocridi) (Schaal, Haywotth, Olsen, 1998: 465-474).
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Bitkilorin miixtolif ndvlori populyasiyalar arasinda genetik miixtolifliyin paylanmasi
strukturuna goro forqlonirlor. Cografi yerlogsmo, otraf miihit goraiti, yasayis yerlorinin azalmasi vo
parcalanma mohdud yayilma ilo névlordo populyasiyanin forgliliyini artira bilon amillordir (Travis,
Maschinski, Keim, 1996: 735-745).

A. gjunaicus arealmin sorq hissasinda yerloson Goygdl populyasiyas: arealin asas (morkozi)
hissosindon on uzaq mosafodadir. Arealin asas hissasinin populyasiyalar1 arasindaki giiclii genetik
differensasiya, bir torofdon, Zivlon populyasiyasi ilo digor torofdon bizim fikrimizco bu populyasiyanin
forqli ekoloji soraitde uzunmiiddetli Goygdl gdliiniin sorq sahilinds cografi tacridinin noticasidir

Goranboy rayonundaki azsayli populyasiya son 50-60 il arzinds tocrid olunubdur. O, Zivlon
populyasiyasindan tocrid olunubdur. Baxmayaraq ki, ke¢misdo Zivlonl vo Zivlon2 ilo tok
populyasiya togkil edon Goygol populyasiyast 50 il miiddstinds tocriddo olmusdur, onlar arasinda
genetik differensasiya askarlanmamigdir. Ciit populyasiyalarin oxsarhigi (Faxralil, Naftalan2 vo
Zivlonl Zivlon2) onlarin bir-birina yaxin yerlosmasi ils alagalidrir ki, ¢ox guman varki onlar imumi
genofonda malikdirlor.

Boazi ¢oxillik garpaztozlanan taksonlar arasinda shomiyyatli dorocods genetik differensasiyani
yalniz 600 il tocriddon sonra agkarlamiglar (Su, Qu, He, 2003: 212-219). Bu molumatlar bizim slds
etdiyimiz noticolorlo uygundurlar. Populyasiyalarin osas qruplariyla digorlorindon uzun middot
orzindos tocrid olan Goygol populyasiyalarinin arasinda maksimal genetik forqlor miioyyon olunur.

Natica

Oldo olunan naticolor tocrid olunmus vo cografi cohotdon uzagda yerloson populyasiyalar
arasinda ohomiyyatli doracodo differensasiyanin moévcudlugunu subut edirlor. Populyasiya ciitlori
arasinda orta soviyyado oxsarliq 0,459 toskil edir. A. gjunaicus ligiin bizim torafimizdon oaldo olunan
populyasiya-genetik forqlorinin xiisusiyyatlori, bu néviin qorunmasi strategiyasinin islonilmoasindo
boyiik ohomiyyat kosb edir. A. gjunaicus populyasiyalarinin yiiksok soviyyoado genetik differen-
sasiyasini nozaro alaraq, movcud populyasiyalarin hamisinin in situ qorunmasi bu sahoads iistlinliik
toskil edon masalo (prioritet) olmalidir.

A. gjunaicus populyasiyalar ii¢lin askar edilmis yiiksok doracads forqlilik genetik bankin
yaradilmasi zamani1 vo bu néviin introduksiyasi vo reintroduksiyasi {lizro iglor aparilarkon nozors
alinmalidir.
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TUT iPOKQURDU GENOFONDUNDA SAXLANILAN YERLI CINSLORIN
BiOLOJi GOSTORICILORININ OYRONILMOSI

Xiilasa

Yeni cinslorin yaradilmasinda tut ipokqurdu genofondunun canli kolleksiyasinin bdyiik tacriibi
ohomiyyati vardir. Tut ipakqurdunun genofondu qorunub saxlanilmaqla yanasi, hom do
zonginlagdirilmalidir ki, seleksiyagilar bundan laziminca yararlana bilsin.

Hesabat ilinda yerli va xarici olaraq 62 cinsin yaz yemlomasi aparilmis, bioloji gostaricilar toyin
edilmis, novbati il liglin toxum materiali hazirlanmisdir.

Bioloji gostaricilori dyronmokdon 6trii 43 cinsin har birindon 1 tokrarda 25 disi vo 25 erkok
barama gotiiriilorok oavvalco baramalar, sonra iso barama pordosi elektron torozido imumi ¢okilmis
vo sonra hesablama osasinda diri baramanin vo barama pordosinin orta kiitlosi, diri baramanin
ipakliliyi toyin olunub.

Elmi-tadqiqat isinin mogsodi genofondda olan yerli cinslori saf halda saxlamaq, onlarin
biotexnoloji gostaricilorini yaxsilasdirmaqdir.

Agar sozlar: tut ipokqurdu, cins, kolleksiya, genofond, zonginlasdirma, barama, bioloji gostoricilor
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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, istor insan, heyvan, istorso do bitki sahosindo bdyiik bosori
bir problem olaraq insanlarin qarsisinda durur, onlarin neco qorunmasi, golocok nosillora
saxlanmasi, Otiirlilmosi onlar1 daim diistindiiriir. Diinya 6lkolori torofindon genetik ehtiyyatlarin
gorunmasi, saxlanmasi li¢lin bir sira qorarlar, formanlar gobul olunmusdur. Belo bir forman
imummilli liderimiz H.©.Oliyev torofindon imzalanmigdir. Formanin verilmasinds asas moagsad
Azorbaycan Respublikasinda movcud olan heyvan vao bitki genofondunun qorunub saxlanmasi, yeni
cins vo sortlarin yaradilmasinda elmi mogsadli, toyinath islor apariimasidir. Olko genofondunun
(heyvandarliq va bitkig¢ilikdo) qorunub saxlanmasi ¢ox boyiik vo masuliyyatli bir isdir (Rozmetova,
1986: 3).

Genofondun gen bankin qorunub saxlanmasinda Respublikanin aidiyyati nazirliklori,
toskilatlar1 vo miiassisolori qarsisinda ¢ox ciddi vo miithiim vozifolor qoyulmusdur.

Movcud olan cinslorin va sortlarin canli kolleksiya soklindo saxlanilmasinin, onlarin ¢ox genis
cesidinin olmasinin boyiik shomiyyati var (Musayeva, 2022: 4).

Odur ki, moagsadimiz kolleksiyada olan cinslori eksperimental sinaq osasinda hoartorafli
Oyronmoklo agkar etdiyimiz yararsiz cinslori ¢ixdas etmok vo yerds qalan cinslorin saxlanilmast
isini somorali elmi-metodiki osaslar tizorindo qurmagqla onlar1 seleksiya islorindo istifado iigiin
yararli voziyyato gotirmakdir.

Tut ipakqurdunun cins daxili va ya tomiz cins ¢oxaldilmasi tdradicilorin gohumluq slagesindan
asili olaraq qgohum (inbridinq) vo geyri-qohum ( aubriding) ¢coxaldilmaya boéliiniir.
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Tut ipskqurdunun cinsi ¢oxaldilmasinin 2 osas metodu mdvcuddur: cinsdaxili vo cinsarasi
(carpazlasdirma vo ya hibridlosdirma). 1. cinsdaxili ¢oxaldilma (inbriding, autbriding). Tut
ipokqurdunun cinsdaxili vo ya tomiz cins ¢oxaldilmasi toradicilorin qohumluq slagasindon asili
olaraq qohum (inbriding) vo qeyri-qohum (autbriding) ¢oxaldilmaya boliiniir. Inbriding bir-birilo
gohumluq olagosi olan fordlorin ciitlogdirilmosi yolu ilo nosil alinmasina inbridiq deyilir
(Azorbaycan Milli Elmlor Akademiyast Soki Regional elmi morkozi, 2013: 355). Ciitlosdirilon
fordlorin gohumluq doracasi onlarin {imumi ocdadina qador olan nasllorin say1 ilo miioyyaonlosdirilir.
Birinci naslde timumi valideyins malik olan fordlorin ciitlogdirilmasine six inbriding vo ya yaxin
gohum coxaldilmasi deyilir. Uzaq qohumluq slaqasi olan fordlorin ciitlogdirilmasing iso inbriding vo
gohum ¢oxaldilmas1 deyilir. Inbriding, yetisdirilmo metodu kimi, bir ¢ox kond tosorriifat:
heyvanlariin seleksiyasinda genis istifado olunur. Xiisuson do, gérkomli gdstoricilors malik olan
qiymatli fordlorin irsi xiisusiyyatlorinin 6vlad nasilde qorunub saxlanilmasi vo méhkomlandirilmasi
liciin inbriding on kosorli seleksiya metodu hesab olunur. Inbriding iso cinsin, xiisusen do yeni
yaradilmis cinsin sabitlosmasi prosesini siiratlondirir. Inbridingin sixliq deracasi inbriding emsal1 ilo
ifads olunur. Miixtalif név heyvanlarin yetisdirilmoasinds inbridinq amsali nasil almaq t¢iin istifado
olunan toradicilorin say1 15 asasinda toyin olunur (Seyidov, 2012, 164). Ciitlosdirilon disi vo erkok
fordlorin nisbati toxminan 1:1 olduqda bir nasil orzinde inbriding emsali (Fx) asagidaki diisturla
toyin:

Fr=o (1.1)

Burada N - nosil almaq iigiin istifado olunmus toradicilorin sayidir. Bir ne¢o nasil qohum

clitlogdirilmosindon sonra inbriding amsali1 (Ft) asagidaki diisturla toyin olunur:

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

2N

Burada t - nasillorin sayidir.

Yuxarida gostorilon diisturlarda qohum ciitlogsmasinin tipini nazare almaq miimkiin olmadig1
iclin, onlar toxmini xarakter dasiyirlar. Dogrudur, inbriding zamani bu diisturlar kifayst qoder
gonastboxs noticolor verirlor, lakin six inbriding zamani bu diisturlarla toyin olunan inbriding
omsalinin qiymati shamiyyatli doracads tohrif olunur.

Yiiksok mohsuldar tut ipokqurdu cinslorinin yaradilmasi barama vo xam ipok istehsalinin
artirilmasi liclin on miihiim ehtiyat monboyidir (Hiiseynova, 2020: 21).

Yeni tut ipakqurdu cinslorinin yaradilmasinda sintetik seleksiyadan genis istifade olunur va bu
zaman hibrid seleksiya materiali oldo etmok ii¢iin lazim olan valideyin cinslor osason canli
kolleksiyadan gotiiriiliir (Abbasov, 2004: 4). Aydin mosaladir ki, yeni cinslorin yaradilmas: iigiin
seleksiyacilarin saroncaminda genis ¢esiddo, miixtalif faydali xiisusiyyatlora malik cinslor olmalidir
ki, onlarmm igorisindon tolob olunan keyfiyyotloro malik cinslori se¢gmok miimkiin olsun. Bu
masalonin on diizgiin vo optimal yolu genetik ehtiyatlardan istifado olunmasidir.

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

Buna goro do, genofondun qorunub saxlanilmasina, Oyronilmoasino vo praktiki seleksiyada
istifado olunmasina bitkigilikdo vo heyvandarliqda ciddi diqqet yetirilir. Azorbaycanda da, genetik
ehtiyatlarin qorunub saxlanilmasi homiso digqet morkozindo olmusdur (Abbasov, 2004: 4).

Tut ipokqurdu genofondunun qorunub saxlanilmasi vo yeni tut ipokqurdu cinslorinin
yaradilmasinda aparilan seleksiya islorindo istifado olunmasi vo kolleksiyasa olan cinslorin eyni
zamanda yaxsilagdirilmasi homigo asas istiqgamot kimi saxlanilir.

Genofondda olan miixtolif mongali tut ipokqurdu cinslorinin biotexnoloji gostaricilorinin
Oyranilmaesi, eyni zamanda homin gostaricilorin daha da yaxsilasdirilmasi isin elmi yeniliyi hesab
olunur (Hasanov, 2012: 5). Praktiki oshamiyyati isa genofondun saxlanilmasi va cins yaradilmasinda
istifads olunmasidir (Mommaoadov, Hasonova, Tagiyeva, Nobiyeva, 2010: 5).
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Tadgiqatin material vo metodikasi: Cari ilin yaz movsiimiindo kiimxana dezinfeksiya
edildikdon sonra genofondda olan yerli cunslorin qrenasi inkubasiya olunaraq dirildilmis vo
respublikamizda qobul olunmus aqrozootexniki qaydalar osasinda baslonilmisdir (Mommadov,
2019: 201). Cinslorin grenasmin dirilmasini toyin etmok iigiin inkubasiyaya horasindo 200 qrena
olan 3 niimuns qoyulub va kiitlovi dirilmonin 3-cii giinii dirilmomis grenalar sayilmisdir.

1 tokrar — 200 qurd

43 yerli cins — 43 x 200 = 8600

Comi: 8600 (qurd baslanilib).

Bioloji gostaricilori dyranmakdan 6trii 43 cinsin hor birinden 1 tokrarda 25 disi vo 25 erkok
barama gotiiriilorok ovvolco baramalar, sonra iso barama pordossi elektron torazido imumi ¢okilmis
vo sonra hesablama osasinda diri baramanin vo barama pordesinin orta kiitlosi, diri baramanin
ipakliliyi toyin olunub.

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

Bu mogsadlors ¢atmagq ligiin asagisaki islorin aparilmasi bir vozifs kimi qarsiya qoyulur:

1.Yemloms ti¢iin hazirhq islorinin goriilmasi.

2 .Kiimxananin tomizlonmasi va dezinfeksiyasi.

3.Yaz yemlomaosinin aparilmasi.

4 Novbati il ligiin cinslorin toxum materialinin hazirlanmasi.

Tadqiqat obyekti - Heyvandarhq ETI-nun canli kolleksiyasinda saxlanilan 43 yerli tut
ipakqurdu cinsloridir.

Todqiqat Heyvandarliq ETI-nun bazasinda yerloson kiimxanalarda, Respublika ipok¢iliyindo
aparilan yemlomalor iigiin qobul olunmus normal aqrozootexniki soraitdo aparilir.

Cadval 1.
Yerli cinslarin dirilma faizi, %-lo
Sira Ne-si Cinsin adi Baslama tarixi Dirilmo faizi
inkubasiya yemloma
1 Agbaramali 1 18.04 28.04 97,3
2 Sultan 18.04 28.04 97,2
3 Azarbaycan 18.04 28.04 97,6
4 Azad 18.04 28.04 96,7
5 Aran 18.04 28.04 95.6
6 Goanca- 2 18.04 28.04 972
7 Gonca-3 18.04 28.04 97,2
8 AzNIiS-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 Goancoa- 6 18.04 28.04 97,6
14 Goancoa- 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 28.04 974
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 97,5
24 Boxtiyar 18.04 28.04 97,1
25 Mayak -6 18.04 28.04 95,5
26 Qarabaq 18.04 28.04 954
27 Voton 18.04 28.04 954
28 Qobals 18.04 28.04 94,9
29 Songor 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 Xayal 18.04 28.04 94,8
35 Ordubad -1 18.04 97,8
36 Ordubad- 2 18.04 98,2
37 SZEM-4 18.04 96,3
38 GE-143 18.04 95,8
39 GE-143x SZEM-4 18.04 95.9
40 SZEM-4xGE-143 18.04 96,4
41 Cinqiz 18.04 97,3
42 Mugqan-1 18.04 98.5
43 Mugqan-2 18.04 98.0

Yasama qabiliyyati 3-cii yasdan baslayaraq xosto vo Olmiis qurdlarin vo puplarin ugotu
aparilmaqla, yemlomo miiddoti iso yemlomonin baslanmasi, qurdlarin saxa getmosinin baglanmasi
vo qurtarmasi tarixlorinin geydiyyati 9sasinda toyin olunub (Adigézalova, 2020: 160).

Sakil. Tut ipakqurdu (III yas)

Sinaqdan kegirilon yerli cinslorin 3-cli yasin 1-ci gliniindon qurdlar1 (8600 qurd) sayilib hor
birindon 200 qurd olmaqla yemlomasi aparilmis vo lazim olan bioloji gdstoricilori dyronilmisdir.
Bioloji gostaricilori 6yronmakdan 6trii 43 cinsin hor birindon 1 tokrarda 25 disi vo 25 erkok barama
gotiiriilorok ovvolco baramalar, sonra iso barama pordosi elektron torozido limumi ¢okilorok,
hesablama oasasinda diri baramanin vo barama pordasinin orta kiitlasi, diri baramanin ipakliliyi toyin
olunmusdur (Mamedov, 1995: 144-147).
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Cadval 2.
Yerli cinslorin bioloji gostaricilori
Qurdun Orta kiitlosi Diri
Ne-si Cinsin ad1 Yemloma Yasama Diri Barama | baramanin
miiddati, | qabiliyyat, | baramanm | pardssinin, | ipokliliyi,
sutka % Q mq %
1 2 4 5 6 7 8

1 Agbaramali - 1 29 97,3 1,80 420 233
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 1,93 430 253
6 Gonco -2 29 97,2 1,67 300 17,9
7 Gonco -3 29 974 1,71 330 19,3
8 AzZNIIS - 1 29 98,4 1,90 450 239
9 Rohimli 1 29 98,4 1,90 450 20,8
10 Rohimli 2 29 97,6 1,92 400 20,9
11 Rohimli 4 29 97,2 1,67 410 24,5
12 Yasar 29 97,3 1,92 420 21,8
13 Gonco- 6 29 97,1 1,99 460 23,1
14 Gonco- 7 29 95,5 1,67 320 19,7
15 Gonco- 8 29 97,5 1,79 330 18,3
16 Zofor 29 98,0 1,88 410 21,8
17 Cinar 29 94,9 1,75 380 21,7
18 Murov 29 954 1.55 310 20,0
19 Qosqar 29 95,7 1,87 460 24,6
20 Mayak - 1 29 95,7 1,52 340 224
21 Mayak - 2 29 96,4 1.96 440 224
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 Qobalo 29 97,5 1,53 340 17,0
29 Songor 29 97.4 1,67 410 24,5
30 Qafqaz 29 97,4 1,84 430 234
31 Namazli - 1 29 97,0 1,64 400 243
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 2,05 480 234
43 Mugan-2 29 97,5 2,0 473 23,7
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Qrenanin dirilmo faizino gdro on yliksok goctaricilor Mugan-1 (98,5%), Ordubad-2 (98,2%),
Mugan-2 (98,0%) cinslori gostorilmisdir.

Yasama qabiliyyati 3-cii yasdan baslayaraq xosto vo Olmiis qurdlarin vo puplarin ugotu
aparilmaqla, yemlomo miiddoti iso yemlomonin baslanmasi, qurdlarin saxa getmosinin baglanmasi
vo qurtarmasi tarixlorinin geydiyyati osasinda toyin olunub.

1 diri (yas) baramanin orta kiitlosi gora on yiiksok gostorici Mugan-1 (2,05q), Mugan-2 (2,0q),
Gonco-6 (1,99q).

Barama pordosinin kiitosino goro on yiiksok gostoricilor Ordubad-2 (485 mq), Mugan-1 (480
mq), Gonca-6 (460 mq)-dir.

Diri baramanin ipokliliyino goro on yiiksok gdstoricilori Aran cinsi (25,3%), Ordubad-2
(25,0%), Ugur (24,8%) cinslori gostormisdir.

Metodika hissaesinds qeyd olundugu kimi hal-hazirda Heyvandarliq Elmi-Tadgiqat Institutunun
Tut ipakqurdunun seleksiyasi laboratoriyasinin genofondunda 62 cins saxlanilir. Bunlardan 43 yerli,
19 iso xarici cinslordir. Cinslor eyni otaq soraitindo, Azaorbaycan Respublikasi ipokeiliyi iigiin
tovsiyo olunmus (1975-ci il) aqrozootexniki qaydalara (tolimata) uygun inkubasiyaya qoyulmus vo
hor cinsin 3 tokrarda vo hor tokrarda 200 qrena olmagqla dirilma faizi va cinslorin boiloji gostaricilori
cadvaldos verilmisdir.

Natico
1. Baramalarin bioloji gostoricilori hesablanmas;
2. Novbati il {i¢iin hor cinsin toxum materiali hazirlanmus;
3. Xoasto diiziimlor ¢ixdas edilmisdir;
4. Toxumlarin estivasiya dovrii baga catana qodor onlar tolimata uygun olaraq istilik vo riitubot
rejimino amoal olunmagla saxlanilib va qislama dovrii {ig¢iin soyuducuya qoyulmusdur.
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NAXCIVAN MUXTAR RESPUBLIKASI ORAZIiSINDO
ENTODINIMORPHA DOSTOSINO AiD OLAN NOVLORIN FAUNASI VO
EKOLOGIYASININ OYRONILMOSI

Xiilaso

Maogalods Naxg¢ivan Muxtar Respublikasi orazisindo entodinimorpha dostasine aid olan
infuzorlar 6yronilmisdir. Todqiqat obyekti gdvsoyon heyvanlardan qoyunlar olmusdur. Miitomadi
olaraq qoyunlarda todqiqat aparilaraq infuzor ndvlorinin tosir xiisusiyyotlori Oyronilmisdir.
Miioyyon edilmisdir ki, faunasiz govsoyonlorlo miiqayisado kirpikli protozoalarin olmasi ruminal
qicqirmanin daha sabit olmasina, ammonyakin yiiksok soviyyesino, bakteriyalarin saymin
azalmasina, hom¢inin quru maddonin (%), mayenin hocminin vo ruminal torkibinin dovriyyo
stiratinin doyismosina sabab olur.

Acar sozlar: entodinimorph, rumen mayesi, infuzor, avtoklav, név
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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 birhiiceyroli heyvanlardir. Onlarin 50.000-don ¢ox ndvii tesvir edilmisdir vo
oksoriyyati sorbost yasayan orqanizmlordir. Protozoalar demok olar ki, biitiin miimkiin yasayis
yerlorindo rast golinir. Cokiintli siixurlarindaki qabiqlar soklindo olan fosil geydlori, protozoalarin
Kembridan avvalki dovrdo moveud oldugunu gostarir. Anton van Levenhuk sads linzalarla qurdugu
mikroskoplardan istifado edorak protozoalari goron ilk insan idi. 1674-1716-c1 illor arasinda o,
sorbast yasayan protozoadan olavo, bir ne¢o parazitar novlorido qeyd etmisdir (Alekberov, 2012:
520). Infuzorlar arasinda parazitlik edon ndvlor c¢oxdur ki, onlarda miixtolifdir. Bunlardan
Entodiniomorpha dostosing aid olan 120-yo qador név gévsoyan heyvanlarm moadosinds yasayirlar.
Parazitlik edon bu infuzorlarin ¢oxunun sahibin orqanizmindo hozm prosesinin gedigino miisbot
tosiri vardir (Agamaliyev, Quliyeva, 2011: 471). Beloki, qoyunlarda yemin hozm olunmasi
mikroorqanizmlorin hoyat foaliyyatindon asilidir. Hozm sisteminds {i¢ formada yemin hozmi bas
verir: mexaniki, mikrobioloji va kimyavi. Yem agizda xirdalanir, tlipiircokls isladilaraq udulur. Bu
tamamilo mexaniki proses olub, bu zaman yem he¢ bir fermentativ proseso moruz qalmir,lakin
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tiiplircoklo islanmig yem reaksiyali olur vo onda sidik cdvhari vo fosforun olmasi ilo alagodar olaraq
iskonbado mikroorganizmlorin yasayib, foliyyat gostormosino oalverisli sorait yaradir (Abdullayev,
Oliyev, 2014: 451). Qoyunlarin iskonbosindo ¢ox miqdarda bakteriya vo ibtidailor yasayib
qidalanirlar. Todqiqatlarla molum olunmusdur ki, 1 q iskonbo motoviyyatinda 1 milyondan ¢ox
infuzor vardir. Bunlarin kdmoayi olmazsa qoyunlar sads qeyri ziilal birlogsmalori ilo selliilozani
monimsoys bilmazdilor. Iskenbodo yerloson bu mikroorqanizmlor yemdoki iizvi maddolori
pargalayaraq ugan yag tursulari, ammonyak, amin tursular1 omalo gatirirlor ki, bundan da heyvanlar
Oziiniin inkigafi vo dogub téromasi ii¢iin istifado edir. Qoyunlar homginin sado azotlu birlosms olan
sidik covhorindon vo ammonium duzlarindan yaxsi istifads edirlor. Hozm sistemindon kegorkon bu
mikroorqanizmlor hazm olunurlar, onlarin bodanlorinds olan, asason do ziilallar, qoyunun yediyi
yemi zonginlosdirir (Veysig, 1940: 336). Beloliklo, hozm olunan mikroorganizmlorin badonindoki
ziilallar ytiksok bioloji gidaliliga malik olmaqla, qoyunlarin avazolunmaz amin tursularma olan
tolobat1 asason ddoyir. Sidik covhori qatilmis yem rasionunda iskanba mikroflorasi 10 avezolunmaz
amin tursusu sintez edir. Qoyunlar an ¢ox qaba yemdon istifado edirlor ki, bu yemloar selliiloza ilo
zongindir. Yemin torkibindoki selliloza mododos mikroorqanizmlorin fermentativ faaliyyati
noticosindo hozm olunur. Mikroorqanizmlor an ¢ox iskonbado oldugu ii¢iin 100% hozm olunan
sellillozanin 70%-1 bu sahonin payina diisiir. Mikroorqanizmlor selliilozanin hemi selliilozaya,
nisastaya, sokoro, pektin maddslorino qodor pargalayib, azotlu birlosmolorin tobistini doyisorak,
mikrob ziilali vo B vo K qrupu vitaminlori sintez olunur (Abdullayev, Sliyev, 2012: 331).

Kirpikli protozoalarin ruminal ekosistemo tosiri, bagirsagin miixtalif hissolorindo hozm,
udulmaq ticiin mévcud olan qida maddslorinin tobisti vo onlarin ev sahibinin qidalanmasina vo
mohsuldarhigina tosirlori nozordon kegirilir. Faunasiz govsoyanlorlo miiqayisodo kirpikli
protozoalarin olmasi ruminal qicqirmanin daha stabil olmasina, ammonyakin yiiksok soviyyasino,
bakteriyalarin saymin azalmasina, hom¢inin quru maddonin (%), mayenin hocminin vo ruminal
torkibinin dovriyya siiratinin doyismoasina sabab olur. Rumendaki bu forqlorlo alagali heyvanlarda
daha yiiksok ruminal {izvi maddolorin vo lifin imumi hozm olunmasidir. Xalis mikrob sintezinin
azalmasi vo rumendos qida ziilalinin deqradasiyasinin artmasi faunali govsoyon heyvanlarda ziilalin
nazik bagirsaga axinmin asagi olmasi ilo naticalonir. Kirpikli protozoalarin osas qidalanma tosiri,
udulmus qida maddolorinds ziilalin enerjiys nisbotini doyigsdirmokdir, faunalagmis heyvanlar
kirpiksiz govsoyanlorlo miiqayisado daha az protein vo daha yiiksok enerjiyo malikdir. Rumendo
kirpikli protozoa ndvlorinin manipulyasiyasinin heyvan performansinit yaxsilasdira bilacayini
miioyyon etmok qalir (6).

Tadgiqatin materiali vo metodikasi

Todqigat obyekti gdvsoyon heyvanlardan qoyunlar olmusdur. Miitomadi olaraq qoyunlarda
todqiqat aparilaraq infuzor névlorinin tosir xiisusiyyatlori 6yronilmisdir. Bunun {iciin standart miihit
20 ml-don ibarat idi, avtoklavda (20 daqige orzindo 115°) mineral duz mohlulu; 4ml 5% NaHCO3
(avtoklavlanmis suda tozo hazirlanmigdir); 0-6ml 1%-1i sistein HCI (istifadedon dorhal ovval
zararsizlosdirilir); 1-0ml sulu 1-5% “das liytidiilmiis” kopok unu; 3 ml avtoklavlanmis rumen mayesi;
Smq qurudulmus ot; 50 ml-do sentrifuqa borusu. Novlorin doaqiqlosdirilmosindo bir sira
obadiyyatlardan vo digor ¢ox sayl toyinedicilordon istifado edilmisdir.

Tadgiqatin miizakirasi va naticalor

Naxc¢ivan Muxtar respublikasi arazisinds dirnaqli heyvanlarin bagirsaq yolunda yasayan boytik
bir dostonin Ophryoscolcidae fasilosino mansub ola protozoa ndvlori dyronilmisdir. Bunun {igiin
protozoologiya todqiqatinda, model protozoa ndvlorinin aksenik modoniyyotlorinin yaradilmasi
ticlin ilk soy gostorildi. Mikroorganizmlorin tomiz kulturalar1 20-ci asrin sonuna qodor mikrobioloji
tacriibalor {igiin qizil standart idi vo mikrob metabolizmi, fiziologiyasi vo ekologiyasi ilo bagl
moveud  biliklorin - oksariyyoti mikroorqanizmlorin  tomiz  kulturalarindan istifade edilon
todqgiqatlardan oldo edilmisdir (Jouany, Ushida 1999: 113-28). Miiasir mikrob texnologiyalar1
mikroblarin birbasa tadqiqine imkan versads, tomiz madaniyyatlor holo do ayri-ayr1 mikroblarin
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yuvasinda ifads olunan fiziologiya vo maddolor miibadilosini aydinlasdirmaga imkan verir vo ya an
az1 asanlasdirir. Buna gora do, anonavi mikrobioloji todqiqatlarda ilkin say, atrafli todqiqatlar {i¢iin
tomiz modoniyyatlor oldo etmokdir (Park, 2018: 186-93).

Kirpikli ibtidailor biitiin vohsi vo ohlillosdirilmis govsoyon heyvanlarda mdvcuddur. Rumen
kirpikli protozoa cavan govsoyon heyvanlar torofindon birbasa yetkin heyvanlardan vo ya bu ciir
heyvanlarin tiipiircoyi ilo ¢irklonmis qidalar1 yemoklo oldo edilir. Rumen protozoa fibrolitik
foaliyyati mohsurdur, lakin fermentativ faaliyyotin ¢oxu yalniz defunasiya tocriibalori ilo yaxud
bakteriya vo gobaloklorlo garisiq in vitro tocriibalords oldo edilmisdir. Entodiniomorphid protozoa
bir ne¢o dofo in vitroda ugurla yetisdirilmisdir, lakin populyasiya sixlig1 adoton asagi olmusdur
(Coleman, 1958:1104). Gutierrez vo Davis Epidinium ecaudatum-u 5 ay orzindo in vitro
becormiglor, lakin comi 1200/ ml populyasiya oldo etmislor. Eremoplastron bovisi-i 5 ay qeyri-
miioyyon sayda va qarisiq entodiniomorflari bir qodor uzun miiddst saxladi, Mah iso 1000-5 qador
Ophryoscolex purkynei saxladi. Polyplastron multivesiculatum, Endiplodium negletum,
Anoplodinium denticulatum saxlanildi (Mah, 1964: 546). Sonra Jarvis vo Hungate iiylidiilmiis
bugda vo ot miihitindo geyri-miioyyaon bir miiddat orzinds hor 24 saatdan bir bdliinon Entodinium
simplex-i saxlamigdir. ©Ovvalco protozoa ot vo yulafla gidalanan qoyunlarin rumen torkibindon
hazirlanmisdir. Bunun iigiin rumen mayesi qidalanmadan 6 saat sonra gotiiriilliir vo daha boytiik qida
hissociklorini ¢ixarmaq tiglin bir gqat muslin vasitosilo siiziiliir. Daha sonra mayenin 8x1 diiym
(20%2:5sm) boruda 39" temperaturda 2 saat dayanir ki, daha boyiik protozoa borunun dibins diigsiin.
Borunun yuxari hissasindon maye daha sonra 600q-da toxminon 3 doqige sentrifuqa edilir vo ya
supernatant mayenin bir damcisinda Entodinium simplex mdévcud olana kimi yegano kirpikli
protozoon goriinona qodor mikroskopik miiayino edilir. Kopok unu diiyli nisastasi vo yuyulmus
kopok garisigr ilo avoz edilo bilor, lakin har ikisi ayrica deyil. Entodinium simplex ilkin tocrid
edilmosi kopok unundan karbohidrat monboyi kimi istifado edilsodo, sonradan diiyii nisastasi+
yuyulmus kopok qarisiginin xiisusilo bu miihito uygunlasmada bir neg¢o hofto sonra daha yaxsi
boyiimo verdiyi askar edilmisdir. Bu qarisigin moévcudlugunda populyasiya sixligi 60.000
protozoa/ml-don ¢ox oldo edilmisdir. Bugda nisastasi donolorinin ¢oxu E.simplex torofindon
udulmaq iiglin ¢ox boyik oldugundan vo modoniyyatlordoki bakteriyalar torofindon
fermentlosdirilmis olmalidir, diiyli nisastasmin miiveffoqiyyetlo istifadesi, ehtimal ki, protozoa
torafindon onun tam istifadasi ilo olagalidir. Bu moadaniyyatlorde kepayin rolu geyri-miisyyandir,
lakin o, nisastada vo ya modoniyyotlordo yasayan bakteriyalarda olmayan bozi material, ehtimal ki,
bOyiima faktorunu tomin etmolidir. Siibutlar naticosindo olds edilmisdir ki, boyiima {i¢iin vacib olan
rumen mayesindoki hissaciklordir (Dawson, Hemington, 1974: 327-340).

Miixtolif nisastalar, kopok vo steril rumen maye fraksiyalarinin Entodinium simplex-in
saxlanmasina tosiri. Tocriiba 50 ml-do anaerob iisulla aparilmigdir. 20 ml olan sentrifuqa borulari,
orta duzlar, 4 ml. 5% NaHCO3, 0-6 ml. 1%- sistein hidroxlorid vo asagida gostorilon alavalar, CO;
ilo tarazlasdirilmisdir. Moadoniyyatlor hoftodo iki dofo borabor hocmdo tozo un, nisasta vo ya
yuyulmus kopok olavo edildi. Tocriibo standart miihitdo yetisdirilmis kultura ilo baslanmis vo
gostorilon miihitde 3 hofto orzindo baximdan sonra protozoalarin sayr asagidaki codveldo
hesablanmigdir (Coadval 1).

Cadval 1.
Giindolik karbohidrat olavasi lavasi Rumen maye hissasi slava | Protozoa sayi/ml.
(mq./ml.orta) edildi (10%) modoaniyyat
A
05 kopok unu 26,900
05 kopak unu, 0-6 kopak 36,600
05 kopak unu, 0-6 yuyulmus kopak Avtoklavlanmis rumen 36,300
025 diiyii nisastasi mayesi (ARF) 6100
025 diiyii nisastasi, 0-6 yuyulmus 30,400
kopok
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025 bugda nisastasi 600
025 bugda nisastasi, 0-6 yuyulmus kopak 8400
06 kopak 3900
0°6 yuyulmus kopok 1100
B
05 kopok unu Heg biri 3700
AS” 16,700
PARF=+ 25000
ARF+ 29400
AB?} 33000
*AS=rumen mayesi sentrifuqalanmig 10,000 q supernatant, avtoklavlanmis.
iPARF=b1'it1'in rumen mayesi, avtoklavlanmig
+ARF=yiingiil sentrifugalanmis rumen mayesi, avtoklavlanmais.
SAB= AS-don 10000 q sentrifuqalanmig qranul, avtoklavlanmig=
avtoklavlanmis bakteriyalar

Cadvaldon goriindiiyti kimi kopok unu 025, 0-5 va ya 0-1 mg/ml yekun konsentrasiyaya qodor
kopak ununun giindslik oslave edilmesi miivafiq olaraq populyasiya sayinin artmasi ilo noticolondi.
Entodinium simplex kapak ununda kigik taxillarda yasayir, lakin dilyii nisastast vo digor nisastalarin
istiraki ilo Oliirdii, ¢iinki taxillar onu udmagq {¢iin ¢ox bdyik idi (11). Bu forziyys E. Simplex-in
diiyli nisastast taxillarin1 udmaq iqtidarinda olmadigini bildiron Sugdenin miisahidslori ilo
dostoklondi vo onlarin gétiira bilmayacok qodar boyiik oldugu gonastino goldi.

Tacriibs standart goraitdo kopok ununun buraxildigi miihitdo aparilmigdir. Yuyulmus kopayin
tosiring dair tocriibalor {iclin 0-25 mq diiyii nisastasi/ml giindslik olave edildi vo diiyili nisastasinin
tosiri olanlar tig¢iin 0-6 mq yuyulmus kopok/ml hor giin slava olunurdu.

Protozoa/ml, x 10-*

< 1 I 1 1 L X 2 1 1 i 2 X
o 01 0-2 0-3 0-4 0-5 0-6 0-7 0-8 0-2 1-0 1-1 1-2

Giindolik olave edilon diiyii nisastast vo ya yuyulmus kopok miqdarinin Entodinium simplex-in
sabit populyasiyasina tosiri.

Kopakdoki asas amillorin miithitds 24 saatdan ¢ox qaldigini miisyyon etmok ii¢lin agagidaki tocriibo
aparildi. 0-25 mq istiraki ilo diiyii nisastasi/ml giindoalik, sonraki alavo giindalik 0-6 mq yuyulmus
kopok/ml protozoalarin sayin1 6000-don 61000/ml-o godor artird1. Yuyulmus kopayas iki glindon bir vo
ya hoftodo iki dofo alavo olunduqda sixliq miivafiq olaraq 36300 vo 30800/ml azalib. Hor giin iki dofo
cox miqdarda yuyulmus kopok slave edilmasi bu rogemi comi 40200/ml-o ¢atdirdi, bu da yuyulmus
kapokda bazi vacib amilin yalniz har giin alavas edildikde mdévcud oldugunu gostorir (Coleman, 1958).
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Entodinium simplex-in q idalanmas:, homginin agnotobiotik kulturalarda substrat kimi ¢oxillik
covdar vo bugda donslori ilo todqiq edilmisdir. Substratlarin avtoklavlanmasi zamani entodinium
zoif boyiidii, substratlar etilen oksid buxari ilo sterilizasiya edildikdo daha yaxsi boylimoa oldo
edilmisdir. Etilen oksidin konsentrasiyasi v riitubatin miqdar1 miialico olunan substratin sterilliyino
vo qidalanma adekvatligima tosir gostormisdir. Qarisiq rumen protozoalarinin avtolizatlar1 vo
hidrolizatlar1 boylimayi stimullasdirdi. Protozoal ekstraktlar avtoklavla mohv edilon amillori avaz
etmoadi. Tomizlonmis rumen mayesi ki¢ik inokulalardan entodiniyanin becorilmosino komok etdi,
lakin qurulmus modoniyyatlor {i¢lin zororli idi. Kulturalarin uguruna inokulumu yetisdirmak {i¢lin
istifado olunan miihit, eloco do asilanmis miihit tosir gostorirdi. Noticolor gostordi ki, bakteriya
populyasiyasinin torkibi E. simplex-in béylimasina tasir gdstorir (13).

Rumen substratlarin vo yirticilarin, zongin v ardicil mévcudlugu, sabit temperatur vo pH-1n
olmasi sobobindon anaerob kirpiklor ii¢iin dobdobali bir miihitdir. Bu transkriptomik todqiqat
timumi rumen kirpikli névlerden olan FE.caudatumun bir ¢ox mithiim xiisusiyyetlorini askar etdi.
Rumendo onun maddoslor miibadilosi vo hayat torzi ilo bagli bozi xiisusiyyatlor, gdvsoyeon
heyvanlarda struktur polisaxaridlorin, azot miibadilosinin vo azotun istifadesinin somorsliliyi
miizakirs edilir. Bozi xiisusiyyatlor E. caudatumun yuvasini vo uygunlugunu anlamaga komok edir.

Todqigat zamani Entodinium caudatumun in vitroda subakut ruminal asidozun qarsisinin
alimmasinin tosirini qiymaotlondirildi. Bugda vo qargidalinin miixtalif nisbatlori [100% bugda (W);
75% bugda vo 25% qargidali (W75); 50% bugda vo 50% qargidali (WC); 75% qargidalt vo 25%
bugda (C75); vo 100% qargidali (C)] in vitro asidotik miihit yaratmaq ti¢iin istifade edilmisdir. E.
caudatumun-un foaliyyoti substratlara defunasiya edilmis rumen mayesinin vo protozoa
monokulturalarinin olavo edilmosi ilo miioyyon edilmisdir. E. caudatum monokulturasinin pH-a
tosiri clizi idi, ammonyak omoalo golmosine taxil ndviiniin 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 doracasi (SFR),
E. caudatum modoniyyati ilo azaldild.Umumi qaz hasilati substratdan asili olaraq doyisdi vo E.
caudatum torafindon artirildi. Protozoa monokultura propion tursusunun saviyyasini azaldarkon,
metan istehsalini artirildi. Noticoados, E. caudatum ovvallor fermentasiyani stimullasdirdi, lakin SFR-
ni azaltmagqla laktik tursu istehsalini azaldib. E. caudatumun ani faqositozuna nisasta hissaciklorini
hozm etmoak tliglin rumen mayesindo siiratli bakterial fermentasiyanin qarsisini alir vo bununla da
laktik tursu istehsalini mohdudlasdirir (14).

Natica

1. Aparilmis tadqiqat noaticesinds miioyyan edilmisdir ki, faunasiz gévsoyanlorlo miiqayisods
kirpikli protozoalarin olmasi ruminal qicqirmanin daha sabit olmasina,yemin hozminas, pohriz
azotundan istifadonin somorsliliyinin miioyyon edilmoesino, tullantilarin azot vo metan gazi kimi
¢ixarilmasina, ammonyakin yiiksok soviyyosino,bakteriyalarin saymin azalmasina, homginin quru
maddonin (%), mayenin hacminin vo ruminal torkibinin dovriyys siiratinin doyismasina sabob olur.

2. Milayyon edilmisdir ki, ayri-ayn kirpiklilorin (Entodinium caudatumun, Entodinium simplex)
ruminal fermentasiyaya tosir forglidir vo bu novlor birlosdikds bazon forqli sokilds tosir gostarir ki,
bununlada hozm olunan mikroorganizmlorin badanindoki ziilallar yiiksak bioloji qidaliliga malik
olmagqla, qoyunlarin avozolunmaz amin tursularina olan tolobatini 6doyir.
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NAXCIVAN MUXTAR RESPUBLIKASI ORAZIiSiINDO YERALTI SULARIN
EKOLOJIi VO KiMYOVi GOSTORICILORI

Xiilaso

Magaloda Naxc¢ivan Muxtar Respublikasmin yeraltt sularinin iimumi xarakteristikasi, onlarin
istifado perspektivlori vo osas eko-kimyovi xiisusiyyetlori isiqlandirilir. Muxtar respublikanin
hidrogeologiyasmin praktiki vo nozori problemlori, yeralt1 sularin yayilma ganunauygunluqlari, kimyovi
torkiblorinin formalagmasi, yararliliglari nozordon kegirilir. Orazinin yeralti sular1 6z cografi, geoloji,
fiziki-kimyovi vo ekoloji keyfiyyatlorinoe gora saciyyalonir. Otraf miihitin vahid sisteminds miihiim
vozifalor sirasina su ehtiyatlarinin dyronilmasi vo somarali istifadesi do daxildir, ¢linki onlar sanaye,
kond tesarriifati, kommunal-maisot tosarriifatinin vo ohalinin su tochizatinin asas monbayidir. Bununla
olagadar olaraq muxtar respublikada rayonlarin su tochizatinin hidro-ekoloji voziyystinin dyronilmasi,
yeralt1 su monbalorinin ekoloji tohliikasizliyinin qiymatlondirilmosi zorurati yaranir. Moqalodo orazi
lizro Umumi ¢irklonmo omsallarinin qiymotlorino géro movcud yeraltt sularin eko-kimyovi
xlisusiyyatlori miiqayisali tohlil edilmisdir.

Acgar sozlar: hidro-geoloji miihit, hidrosistem, yeralti sular, iimumi ¢irklonma amsali, ekoloji-
kimyavi xiisusiyyatlor, ekoloji qgiymatlondirma
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Ecological and chemical indicators of groundwater in the territory of
Nakhchivan Autonomous Republic

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 icmali su ilo tominati masslosi bir sira miixtalif tobii vo antropogen
amillordon asil1 olub, regionda ekoloji vaziyyatin formalasmasinin asas aspektlorindon biridir. Tobii
sularin ¢irklonmo monbolori vo ¢irklonma proseslorinin mengayi sularin 6zii kimi ¢ox godim
zamanlardan axib golir (Abbasov, 2015: 79). Sularin keyfiyystinin potensial pislosmasi zonasina
daxil olan forgli hidrogeoloji soraito malik arazilor suyun keyfiyyatinin ¢irklonmo miimkiinliiyiiniin
miixtalif doracolori ilo xarakterizo olunur. Bununla olagodar olaraq sularin keyfiyyatinin potensial
cirklonmo zonasinin asagidaki tosnifat1 toklif olunur: 1- boytk tohliikali, 2 — miintozom tohliikali, 3
— orta tohliikali, 4 — az tohliikali, 5 — tohliikasiz sular.

Yeralti sularin movcud ¢irklonmo monbalori daimi, periodik foaliyyotli vo tosadiifi ndvlors
ayrilir (Abbasov, 2018: 257). Cirklonmo doracosino goro yeralti sularin torkibino on ¢ox sonaye
tullantilar1 tosir gostorir. Faza voziyyatlorino goro tullantilar 6z novbasindo bork, maye, qaz vo
qarisiq halinda olur. Yeralt1 sularin fiziki-kimyavi xassalorinin va torkibinin daha ¢ox doyismalori
sonaye aximtilariin filtrasiyasi noticosindo bas verir. Maye halinda moévcud olan sonaye
tullantilarmin ¢irklonmis komponentlori dord qrupa ayrilir:

1) Spesifik zohorli xassoli qeyri-lizvi birlosmalor,

2) Spesifik adi xassali geyri-lizvi birlosmalar,

3) Spesifik zohorli xassolora malik iizvi birlogmalor,

4) Spesifik adi xassali tizvi birlogmolor.

Birinci qrupa geyri-iizvi xammal istehsal edon kimya sonayesinin tullant: sulari aiddir. ikinci qrupa
dag-madon, filiz zonginlogdirmoa va s. miiossisalorin tullant: sular1 daxildir. Ugiincii qrup tullant: sularma
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lizvi sintezlo mosgul olan kimya, neft kimyasi, neft emal v selliiloz-kag1z istehsal edon miisssisalorinin
tullantilar1 aiddir. Onlarm igarisindo boyalar, qatranlar, fenollar, qurgusun, sintetik yag tursulari, spirtlor
va s. zoharli tullantilar hesab edilir. Dordiincii qrupa maya, kartof nisasta, sokar, piva va digor qida moh-
sullart istehsal edon zavodlarmn tullant1 sular1 daxil edilir. Dordiincii qrup tullant1 sular sudastyici laylara
sizaraq suyu zoharlomadon, onun keyfiyyatini pislogdirirlor.

Sonaye tullantilarindan alave moisot va kand tosarriifat: tulantilart da genis yayilmisdir. Umumi
sokildo maisat tullantilar1 NH3, H»S, tizvi kationlar, aldehidlor, bir sira spirtlor, mikroelementlor (B,
Cd, Hg, Cu, Pb, Zn, Cr, Ni), mikroorganizmlor, nitrobirlogsmolor, benzol, yaglar, benzin, neft vo s-
don ibaratdir.

Yeralt1 sularin bork moisot tullantilar ilo ¢irklonmosi tullantilarin pargalanma doroacasi ilo miioyyon
olunur. Bork tullantilarin 50%-1 minerallasir vo yeralti sularda miqrasiya edon sads iizvi birlogmalors
parcalanir. Pargalanmanin xarakteri vo mohsullart miixtolifdir vo birbasa oksidlogsmo-reduksiya
soraitindon asilidir. Oksidlosdirici soraitdo tullantilarin parcalanmasi siiratli vo sona qodor gedir.
Parcalanma mohsullar1 arasinda karbon qazi vo sado mineral birlosmolor istlinliik toskil edir.
Oksidlosmo soraitinds bark moisat tullantilarinin tam parcalanmasi noticasinds yeralti sular CI-, SOZ,
PO/}, Na’, K+, Fe?", Mg?*, NO 3 HCO -, CO % ionlar ilo zonginlogir. Noticodo onlarin timumi
mineralli§1 vo codlugu artir( Mommaodova, (2021: 55). Bu zaman sulara xiisusi covharlor (mosalon,
selen) daxil olur vo boyiik migdar anaerob bakteriyalar yaranir. Reduksiyaedici soraitdo bark moigot
tullantilarinin pargalanmasi sona qodor getmir, yeralti sular parcalanmanin araliq mohsullar ilo
zanginlosir. Bura yaglar, spirtlor, aldehidlor, yag tursulari, sulfidlor vo s. daxildir. Noticods yeralti sulara
boyiik miqgdar anaerob bakteriyalar vo mikroorqanizmlar kegir. Kond tosarriifati tullantilart mineral vo
tizvi gilibrolorin istifadosi, heyvandarliq komplekslori, qusguluq fabriklori, ferma vo tovlolorin
movcudlugu ilo slagadardir. Giibralorin istifadesindon yeralt1 sulara azot, fosfor, kalium, kalsium,
magnezium, natrium, ammonyak, nitrit, sulfat, fosfat vo hidrokarbonatlar daxil ola bilir (Belousova,
2006, 194-106). Heyvandarliq komplekslori vo digoarlori yeraltt sular xlor, natrium, azot birlogsmalori,
ammonyak vo hidrokarbonatlarla ¢irklondirmok qabiliyystino malikdirlor. Yeralt: sulara sizan kond
tosorriifati tullantilar1 eyni zamanda miixtolif mikroelementlorlo zongindir (Vorobeva, 2001: 130).

Tacriibi hissd

Yeralt1 sularin kimyavi torkibini vo keyfiyyatini miioyyon etmok ii¢lin muxtar respublikanin biitlin
orazisini ohato edon obyektlordon gétiiriilmiis su niimunalori tohlil edilmisdir. Biitiin niimunaler iizra
mineralliq dorocasi, codluq, kalsium, magnezium, hidrokarbonat, xlorid, sulfat, natrium vo kalium
ionlarmin miqdari toyin edilmis, gostorilon komponentlorin suda qatiligi mq-ekv/l-1s ifads edilmisdir.
Sularin imumi codlugu tursulu xrom gdyiinden indikator kimi istifade etmoklo ammonyak bufer
mohlulu miihitinds su niimunasini standart trilon B mahlulu ils titrlomakls toyin edilmisdir (Qreyder,
2005: 36-42). Umumi codluq C=Ntr-B k-1000/Vi2o (mg-ekv/l) formulu ilo hesablanmigdir. Bu
formulda Ntr-B vo Vtr-B —trilon B mohlulunun normallig1 va titrlonmoya sorf olunan hocmi (ml), K-
diizolis amsali, Vimo-analiz tiglin gétiiriilon suyun (alikvotun) hocmidir (ml).

Kalsium vo magnezium kompleksonometrik iisulla mureksid (Ca?" ii¢iin) vo erioxrom qarasi T—
don (Mqg?" {igiin) indikator kimi istifado etmoklo ammonyak bufer mohlulu miihitinds trilon B
mohlulu ils titrlomokls 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 {iglin gétiiriilon
suyun hacmidir (ml).

Xlorid- ionunun miqdari paralel olaraq iki tisulla - kalium xromatdan indikator kimi istifado
etmoklo Hg(NO3)2 vo AgNO3 mohlullart ilo, HCO3™ ionunun miqdar iso metil narincisinin istiraki
ilo su niimunssini 0,1 N standart HCI mahlulu ils titrlomakls toyin edilmisdir (Fritg, 1978: 215).
Sulfat ionunun miqdarinin toyini metanol mihitinds Alizarin qurmizist S-in istiraki ilo BaCl,
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mohlulu ilo titrlomoklo hoyata kecirilmisdir (Posoxov, 1985: 92). Cl-, HCOs', SO4* ionlarmin
miqdar1t X=N-v-Ea /1000V A formulu ilo hesablanmisdir. Bu formulda N vo v-titrantin normallig1 vo
titrlonmoya sorf olunan hacmi (ml), Ea va Va- tayin olunan komponentin ekvivalenti vo analiz {iclin
gotiiriilon hacmi (ml), v- analiz {iciin nozords tutulan mohlulun hacmidir (ml).

Na® vo K" ionlarinin iimumi miqdart bir neco niimunado alovlu fotometriya isulu ilo,
galanlarda iso ekstrapolyasiya metodu ilo tapilmisdir. Sularm pH-1 EV-74 ionometri ilo
yoxlanmigdir. Umumi minerallasma doracasi 100 -ml su niimunasini ehtiyatla buxarlandirib, alinan
quru kiitloni analitik torazids ¢okmoklo miisyyon edilmisdir.

Naticalorin miizakirasi

Bolgonin boyiik caylar1 Arpagay, Naxcivangay, Olincogay, Gilangay, Vonondgay, Ordubadcay,
Gonzagay vo Arazin sol qollarini togkil edon caylar muxtar respublikanin timumi hidroqrafik
sobokosini miloyyan edir (Mamedova, 2017: 33-37). Son illor su ehtiyatlarindan daha somarali
istifade etmok moqgsadi ilo asas ¢aylarin yataqlar1 lizerindo kompleks mogsadli yeni vo ir1 su
govsaqlarmin yaradilmasi hidroloji sobokonin doyismaosi ilo borabar hidroflora vo hidrofauna iigiin
tamamilo yeni ekoloji soraitin meydana ¢ixmasma sobab olmusdur. Molumdur ki, muxtar
respublikanin hor bir ¢ay ekosistemindo 6ziino moxsus dib onurgasizlarinin qruplart vo onlarin
yasayist Uclin olverigli sayila bilon ekoloji soraito uygun olan miixtalif biotoplar mdvcuddur.
Miioyyon edilmisdir ki, muxtar respublika orazisi ¢aylarina xas olan sel hadisalori dib faunanin
formalagmasina tosir edir. Giiclii sel axin1 va sel kiitlasi dib orqanizmlorini yuyub aparir, naticads
cay ekosistemlorindo dib faunanin ndv torkibi todricon azalir.

Muxtar respublikanin su tochizatinda boyiik rol oynayan yeralti sularin keyfiyyatinin gigiyenik
meyar1 onlarin yol verilon qatiliglari ilo miisyyan olunur (YQH). Onlarin normalari organoleptik vo
sanitar-toksikoloji gostoriciloro goro qiymotlondirilir (Pitevaya, 1988: 75). Gostoricilorin birinci
grupu suyun fiziki-kimyovi xassslori (dad, qoxu, soffafliq vo s.), ikincisi iso toksiklik vo insan
orqanizmindo normallasdirilmis elementlorin vo birlogsmalorin toplanmasmin miimkiinliiyli ilo
baghdir. Suyun keyfiyyotinin qiymotlondirilmasi zamani onun torkibinin yiiksok keyfiyyot
kateqoriyali suya olan toloblorine uygunlugu baximimdan makrokomponentlor arasinda YQH — nin
daha c¢ox hissosi natrium ionlar1 (62%), ikinci yerde kalsium ve maqgnezium ionlarinin timumi
qatiligr (30%), tigiincii yerdo iso hidrokarbonatlar (12,8%) vo xlor ionlar1 (12,6%) sociyyovidir
(Pitevaya, 1988: 224). Qablasdirilmis suyun makro vo mikroelement torkibinin fizioloji faydalilig1
onun bu codvaldo gostarilon standartlara uygunlugu ilo miioyyon edilir (Codval 1.).

Cadval 1
Qablasdirilmis su torkibinin makro vo mikrokomponentlari iiciin standartlar
(SanPiN 2.1.4.1116-02 uygun olaraq)

Olgii I¢moli suyun Qablasdirilmis suyun keyfiyyat
Gostaricilor vahidi fizioloji standartlari
faydahhgi iiciin Birinci Yiiksak kateqoriya
standartlar kateqotiya 1000 200-500
Umimi mineralhg, mgq/l 100 - 1000 1000 200-500
quru qaliq
Codluq mq-ekv/l 1,5-7 7,0 1,5-7
Qoloavilik mq-ekv/l 0,5-6,5 6,5 0,5-6,5
Kalsium (Ca) mgq/l 25-130 130 25-80
Magnezium (Mg) «_» 5-65 65 5-50
Natrium+kalium «_» - 20 2-20
(Na+K)
Hidrokarbonat (HCO3)| «_ » 30 - 400 400 30 -40

31



TOBIOT va ELM Beynolxalq elmi jurnal. 2023 / Cild: 5 Say1: 2/ 28-36 ISSN: 2707-1146

NATURE and SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 2 / 28-36 e-ISSN: 2709-4189
Fliiorid ionlar1 (F~) «_» 0,5-1,5 1,5 0,6-1,2
126 40-60
Jodid (J°) mkq/1 10-125

Cadvaldon on yiiksok kateqoriyali su ii¢lin minerallagsma standartinin 100-1000 mq/1 araliginda
icmali suyun fizioloji faydaliligi standartlart ilo birlikdo 200-500 mgq/l soviyyasindo miioyyon
edildiyini gérmok olar. Cadvaldan goriiniir ki, hom minimum minerallasma - 100-200 mq / I, ham
do maksimum - 500-1000 mq / | insan orqanizmi {i¢iin faydali deyil.

Yeralti sularin  hidro-kimyovi xiisusuyyatlorinin naticalori onlar1 sistemlogdirmays vo
tosnifatlagdirmaga imkan verir (Mamedova, 2019: 16-20). Tabii sularda karbon gazinin torkibindon asilt
olaraq karbonat tursusu miixtalif hidrogen gdstaricisi niimayis etdirir. Su ilo havanm karbon qazi
arasindaki tarazliq halin1 kimyavi termodinamika baximmdan asash sokilde izah etmok miimkiindiir. Bu
zaman parsial tozyiq gozlonilir. Karbon gazi su ilo qarsiliqh tosirds karbonat tursusu amolo gatirir:

CO2+ H,0=H»CO;3

Oz ndvbasinds karbonat tursusu hidrogen vo hidrokarbonat ionlarmna dissosiasiya edir:
H>CO3=H"+HCO5"

Hidrokarbonat ionlar1 iso hidrogen va karbonat ionlarina dissosiasiya edir:
HCOs;=H"+ CO3*

Tobii sularda pH-dan asili olaraq karbonat tursusunun molyar qatiliginin doyismasi sokil 1-do
verilmisdir. Mohlullarin tursulugu tokco karbonat ionlar1 iigiin deyil, imumiyyatlo mohlullar
kimyas1 ii¢iin saciyyavi parametrlordon biridir. Optimal tursuluq miihiti yaratmagqla ¢oxkomponentli
sistemlordon iondoyisma, ekstraksiya, ¢cokdiirmo vo digor ¢agdas iisullarla bir sira qiymotli element
ionlarin1 bir-birlorindon fordi sokildo ayirmaq, ayri-ayri vo ya kollektiv qatilagdirma metodlari
islonib hazirlanmis, boyiik ugurla istehsalatda totbiq edilmokdadir.

Karbonat tursusunun
molyar gatiligi, %o

Sakil 1. pH-1n miixtalif qiymoatlorinds karbonat tursusunun forma nisbatlori

Orazi iizro yeralt1 sularin torkibindo mdvcud olan ¢irklondirici maddolorin yayilma sxemi
cadval 2 va sokil 2-da verilmisdir.
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Cadval 2
Muxtar respublika sazisinda yeralti sularin ¢irklondirici maddslorun yayilma sxemi

Cirklondirici maddoalor
Rayonlar | Sulfatlar, Azot Neft mahsullar1| Fenollar Agir metallar
Xloridlor birlasmolori
Babok 5 12 - - 4
Kongarli 5 14 - - 5
Culfa 6 10 - - 4
Ordubad 7 5 - — 6
Sahbuz 4 4 — — 4
Sorur 8 8 - 4
Sodarak 6 7 - - 3
20
15
10
sl
%QP%* \@o"?\ N 0\6&0@‘} (ig\p& i %@b,b@*

B Sulfatlar, B Azot birl asmalari

Sakil 2. Muxtar respublika iizra yeralti sularin sulfatlar vo
azot birlosmoalori ilo ¢irklonma sxemi

Cadval vo sokildon goriindiiyli kimi, muxtar respublikada yeralti sularin zororli kimyovi
cirklondiricilorlo ¢irklonmosi ii¢lin ciddi tohlilko yoxdur. Orazi sularinda sulfat ionlarinin
movcudlugu yer qabigmin yuxari qatlarinda genis yayilmis gips ve anhidridlorin varligr ilo
olagodardir. Cirklonmis tosorriifat — maisot sularinin, ev heyvanlarinin saxlandigi arazilorin ¢irkab
sularmin uzun miiddatli filtrasiyas: zamani1 mikroorqanizmlorin hesabina yaranan bioloji ¢irklonmo
ohalinin saglamligina tohliiko yaradir. Cirklonmo tohliikasinin qiymatlondirilmasi otraf miihitin
monfi tasirlora garst davamliligiin xiisusiyyatlorindon biri kimi ¢irklonma tohliikasi indekslorindon
istifado etmoklo hoyata kegirilir. Cirklondirici maddalarin har bir qrupu {i¢iin toklif etdiyimiz ifado
(cadval) {izrs ¢irklonma tohliikesinin qrup indeksi hesablanmisdir (cadval 3, sokil 3).

Cadval 3
Muxtar respublikada yeralti sularin cirklonma xiisusiyyatlori (A.P.Belousova gora)
Sularin Umumi cirklonmo Elementlorin assosiasiyasi Cirklonmo
novlari amsal kateqoriyalar:
Bulaq sular1 4,92 Na+K, Ca, Mg, HCO3,Cl, SO4 Zoif ¢irklonmis
Kohriz sulari 0,8 Ca, Mg, Na+K, HCOs3,Cl, SO4 Sorti tomiz
Mineral sular 1,02 Ca, Mg, Na+K, SO4, HCO3,Cl, Y,B,CO, | Sorti tomiz
Artezian 1,70 Ca, Mg, Na+K, HCO3, Cl, SO4, Fe Sorti tomiz
sulari
Kollektor- 5,40 Na+K, Ca, Mg, HCO3,Cl, SO4, B, Fe, Al| Zoif ¢irkli
drenaj sular1
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Umumi cirklanma amsahl

m Bulaqg sulan
m Kahriz sulan
1 Mineral sular

m Artezian sularn

Koll=ktor-
dranaj svlan

Sakil 3. Yeralt1 sularin ¢irklonmas omsallar1 iizra qiymatlondirms diaqrami

Alimmis naticalor asasinda, bir ne¢o su monbayi istisna olmaqla, tadqiq edilmis sularin oksariyyati
ohalinin igmali vo texniki ehtiyaclar ligiin yararlidir. Codvaldon goriindilyii kimi, muxtar respublika
izro yeralt: sularin ¢irklnmo omsallarinin qiymatlori agsag1 olub, cox yumsaq olan sular ils cod sular
arasinda zaif, orta vo neytral sular miivcuddur. Miisahide miiddati arzinds sudasiyicit kompleksin yeralti
sularinda quru galiglarin migdar1 yol verilon qatiliqlardan artiq olmayib. Codval 4-do muxtar respublika
orazisindoki bazi yeralt1 sularm hidrokimyavi gostaricilori verilmisdir.

Cadval 4
Nax¢ivan Muxtar Respublikasi arazisindoki bazi su manbalarinin
kimyavi analizinin naticolori

Moanba Mineralliq| Codluq| HCO; | SOs° | CI | Ca* | Mg* |Na*+K*
Babok rayonu: 762,2 4270 | 98,6 | 40,2 | 82,16| 384 65,5
Vayxir, Saribulaq 7,6
Sirab, kond kohriz 944.6 341,6 | 204,4 | 102,7| 80,16 | 46,2 142,6
7.8
Kiiltopo, kond kohriz 988,8 320,4 | 254,6 | 117,4| 92,18 | 46,64 124,0
6,6
Koangorli rayonu: 1120,8 4514 | 2644 1102,69 1342 59,6 96,6
Tozokond, Qasimbay k. 11,6
Xincov, Abis kohrizi 480,6 268.4 yox | 73,35]36,07| 1945 713
34
Calxanqala, 514,5 320,8 yox | 504 | 46,09 2432 552
Ordoknisan k. 4,7
Culfa rayonu: 880,4 427,0 | 13,14 | 7335| 94,2 | 42,56 86,0
Qizilca kond k. 8,2
Giiliistan kond kohrizi 875,4 427,0 | 124,6 | 77,02 | 68,0 | 340 129,0
6,2
Xanoagah kond kohrizi 4074 2879 | yox | 22,1 | 50,1 | 20,67 26,5
4,2
Ordubad rayonu: 380,5 250,0 | yox | 304 |40,08| 1945 31,0
Yuxar1 9ylis, Quslu k. 3,6
Asagi Oylis, 620,6 427,0 | yox |4034| 72,1 | 3405 | 40,25
Qosa gdl 6,4
Dirnis, Car bulaq 724.,6 500,2 | yox |26,67|136,3| 14,59 | 21,16
8,0
Vanoand kond kohrizi 638,6 4574 | yox |36,67|54,11| 4985 | 3749
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6,8
Sahbuz rayonu: 564,7 42,70 | 26,6 | 66,0 | 48,24 | 36,5 67,0
Salasiiz kond k. 6,6
Nurs, Asagi kohriz 988.,6 500,2 | 175,2 | 55,0 | 128,3| 58,5 64,1
10,8
Tiirkes, Yuxari kohriz 815,7 432,8 | 117,5 | 46,7 | 904 | 56,8 67,5
9,22
Sorur rayonu: 785,4 320,6 |150,24| 67,36 | 90,19 | 48,62 45,64
Damirgi, 8,56
Kalba Kazim kohrizi
Axura, 402.,4 2440 | 35,52 | 18,34 | 48,1 | 1945 28,96
Hodigayib ¢esmosi 4,0
Domirgi, El kohrizi 8244 340,5 | 998 | 70,8 | 92,5 | 39,70 4490
94

Aparilan analizlorlo muxtar respublika orazisinden gotiiriilon yeralti sularmm oksoriyyatinin
icmok tigiin yararli oldugu miioyyon edilmisdir. Ordubad rayonunun Yuxar1 Oylis kondinin 6
kohrizindos (Quslu, Nurgoadih, Xoskec¢in, Bazar ¢esmo, Sinaq vo Madon) minerallagsma doracasi 330-
380 mq/l intervalinda doyisir.

Bu gostoriciloro osaslanaraq, muxtar respublikada yeriistii sulara nisboton yeraltt sularin
yararliginin daha sabit saxlanildigini ehtimal etmok olar. Orazinin yeralti sulari-monfi ekoloji
tozahiirlorden az asili olan tomiz vo faydali sirin su ehtiyatlaridir.

Natica
Naxcivan Muxtar Respublikasinin orazisindoki i¢gmali vo suvarma sularmin todqiqi imumon
regionda meliorativ normalarin vo suvarma texnologiyasinin keyfiyyatinin artirilmasi {i¢lin osas
amildir. Muxtar respublikanin cografi baximdan forqli hissolorindo yerloson su manbalorinin resurs
potensialinin diagnostikasini nizamlayan bu todqigat muxtar respublika orazisindoki igmoli vo
suvarma sularinin yararliliginin imumi manzarasini aydinlagdirmaqla xiisusi meliorativ sistemlorin
yaradilmasina vo onlarin daha samarali istifadesine imkan veroacakdir.
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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

Kulyas Nurberqenovna Mamirova
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pedaqoji elmlar doktoru
mamirova.kulashgeo@gmail.com

Turizm va rekreasiya istiqgamatinin obyekti kimi Qazaxistan drazisinin manavi paylari

Xiilaso
Mogqgalo Qazaxistan orazisinin menovi ziyaratgahlarindan bohs edir. KazNatsJenPU-da
hazirlanmis “Qazaxistanin menovi ziyarotgahlarmmin cografiyas1” akademik fonni respublika
orazisinin cografi miiqoaddos obyektlorinin dyronilmasine yonalib. Intizamm mozmunu tarixi, elmi
vo moadoni ohomiyyati olan tobiot monzorslori vo memarliq abidolorindon bohs edir. Sagirdlor
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Qazaxistan orazisinin monavi ziyaratgahlari ilo tanis olur, Qazaxistanin arxeoloji, tarixi vo digor
abidolorinin mozmun mahiyyatini toskil edon tobii-cografi vo sosial-modoni amillorin
xiisusiyyatlorini 0yranirlar.

Intizamin dyronilmasi zamani tolobolor:

— Qazaxistan orazisinds monovi ziyaratgahlarin yerlosdirilmasi niimunolorini miioyyan etmok
vo askar etmok;

— miiqoddas obyektlorin formalagmasma sorait yaradan tobii-cografi va sosial-modani amillorin
giymatlondirilmasini;

— sagirdlorin stiurunun vo davraniginin formalagmasini tomin edon miiqoddes cografi obyektlor
haqqinda biliklori monimsomak va totbiq etmak.

Intizam iizro tolimin gdzlonilon naticalori:

— Qazaxistan orazisinin miigoddos obyektlori haqqinda nazari vo praktiki biliklori praktikada
tatbiq etmok bacariq v bacariqlari,

— tolobalorin cografi tadqiqatin asas yanagma vo metodlarindan istifade etmok bacarigi;

— biitlin orazi lizro miiqoddas obyektlorin asas cografi qanunauygunluqlarimi, yerlosdirilmasi,
yayilmasi vo inkigafi amillorini miioyyon etmoak va qiymatlondirmok bacarigi.

Acgar sozlor: Qazaxistan arazisinin ruhani ziyaratgahlari, turizm va rekreasiya istigamoati
obyektlari, akademik fonnin programi, “Qazaxistanin monavi ziyaratgahlarinin cografiyasi”
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
n it:

“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).

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)
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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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