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AZORBAYCANIN YENIi BORK BUGDA (T. durum Desf.) SORTLARI: PROBLEMLOR VO
PERSPEKTIVLOR

X.N. Riistamov, b.ii.f.d., dosent

AMEA Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadliq prospekti, 155; Okincilik Elmi Todgiqat
Institutu, Baki, AZ 1098, Sovxoz 2, Pirsagi gas. khanbala.rustamov@mail.ru

Magqals coxillik seleksiya islori noticasindo yerli va beynolxalq genofonddan istifads etmakls
yaradilmis yeni bork bugda sortlarina hasr olunmusdur. Aqrometeoroloji gostoricilora gora kaskin
forglonan son 2016-2018-ci illordo Okingilik Elmi Todgiqat Institutu Tortar BTS-da, biotik vo
abiotik miihit amillorina davaml, mahsuldarhq vo adaptivlik potensialina, yiiksok don keyfiyyatino
malik sortlarin yaradilmasi isiqlandirilmisdir. Miisabiqoli sort sinag va nozarst pitomniklorindo
oyronilon bark bugda niimunslori hayat torzina, siinbiilloms miiddatina, boy gostariciloring,
siinbiiliin formasina, sixhi@ina, donin formasina, ranging, xastalikloras davamlihga gora farqlanirlar.
Son illords danin formasi yumsaq bugdalarda oldugu kimi yumru olan, yiiksok mohsuldar bark
bugda sortniimunalori dJ secilmisdir.Miidoyyan edilmisdir ki, yeni bark bugda sortlarinin potensial
mohsuldarhgi orta soviyyadadir (53,8-57,9 s/ha). Dovlat sort sinaqlarima (2017-2018-ci illar) asason
Korifey-88 bark bugda sortunun orta mahsuldarhgi yiiksok olmusdur. Son 2019-cu ildo Tortor
BTS-da, aparilmis smnaqlar gostormisdir ki, Korifey-88 bork bugda sortunun vahid sahadan
mohsuldarhgi (54,3 s/ha) Osgoran yumsaq bugda sortu istisna olmaqla, digor rayonlasdirilmis,
perspektiv bark va yumsaq bugda sortlarindan yiiksok olmusdur. Korifey-88 sortunda sabit
mohsuldarhq siinbiildo donlorin saymin ¢ox olmasi ilo baghdir. Miisahidalor gostorir ki, Diizon
Qarabagin suvarma soraitinds boruya ¢ixma-siinbiilloma fazalararasi dovr siiratlonon genotiplarin
mohsuldarhgi vo don keyfiyyati yiiksok olur. Yiiksak hava temperaturu va quraqliq soraitinds tez
siinbiilloyan genotiplor iistiinliik gqazamirlar, gecyetison sortlarda iso dondolma dovrii qisalir,
attraksiya mohsullarinin miqdar1 va keyfiyyati asag1 diisiir. Yeni bark bugda sortlarinin
Azarbaycanin suvarilan diizon va nomlikls tomin olunmus dagatayi bolgalorinds becorilmasi tovsiys
olunmusdur.

Agar sozlar: T.durum Desf. bork bugda, sort, adaptiviik, mohsuldarlq, struktur elementlari
GIRIS

Miistoqil Olkenin iqtisadi tohliikesizliyini tomin edilmosinds strateji mohsullardan biri do yumsaq
(¢oraklik) (Triticum aestivumL.) vo bork (Triticum durum Desf.) bugdalaridir. Bark bugda yumsaq
bugdadan sonra Yer kiirasindo on genis orazilords becarilir vo genis polimorfizmi ils secilir. Bark bugda
doni ziilalin miqdar va kleykovinanin keyfiyystine gora do forqlonir. Botaniki ndvmiixtslifliyi, ekotip,
sort vo formalarn sayma, morfofizioloji slamot vo adaptivlik potensialina gére do yumsaq bugdadan
(T.aestivum L.) sonra ikinci yeri tutur. VIR toyinedicisina (1979) géra bark bugdanin 119 névmiixtalifliyi
moalumdur (J{opodees u ap., 1979, 1987Riistamov, 2014).

Bork bugda va digar tetraploid ndvler on qodim dovrlordon Azerbaycanda diizen vo dagstayi aran
bolgolords, asason payizliq okinlorde becorilmisdir. XX osrin 70-ci illorine qoder okin sahasine gore
birinci yeri tutmus - payizliq denli bitki okinlorinin 75,0 %-ni toskil etmisdir. Istehsalat sahalori osason
doniz saviyyasindon asagi olan bolgoalordon 800-1000 metr yiiksokliya goder yerlogmisdir. On genis
yaillimig névmiixtalifliklori var.apulicum, var.leucurum, var.hordeiforme,az hallarda var.melanopus,
var.caerulescens vo s. okinlords bioloji garisiq kimi rast golinmisdir. Respublikada boyiik orazilorde
Arandani (var.apulicum), Sorq, Cafari, Ag bugda 13 (var.leucurum), Sevinc (var.hordeiforme) va yerli
Qara bugda (var.caerulescens) sortlar1 okilmisdir. Kegirilmis ekspedisiyalar (1960-1962-ci illor)
naticosindo avvallor rast golinon 18 novmiixtalifliying, yeni tapilmis 12 névmiixtalifliyi (var.obscurum,
var.fastiosum, var.aegyptiacum, var.africanum, var.italicum, var.niloticum, var.boeufii, var.mustfaevii,
var.muticohordeiformevar.muticoapulicum,var.libicum,  var.suberythromelan)  oslave  edilmisdir
(Mycragaes, 1964).
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Qeyd etmok lazzimdir ki, miiasir tosnifatda bork bugda 2 névaltiya boliinmiisdiir: subspecies
durum(subsp.expansum Vav.) va subspecieshoranicum (Horan-Suriya, lordaniya, nadir hallarda Misir).
Sonuncu novaltiya Azarbaycanda yaradilmis Sorq, Xoranka vo Cofari (var.horanoleucurum), Mingagevir
(var.horanomelanopus) sortlar1 aid edilmisdir. Azarbaycanin bark bugdalar1 asason subsp.durum (adi, asl
bark bugdalar) novaltisina aiddir. Burada, homg¢inin bdyiik ekoloji-morfoloji qrup vo formalar (forma
commune, f.durocompactum, f.durooblongum, f.durocapitatum u f.pyramidale)var.falcatum Jakubz. tosvir
edilmisdir.  Subsp.durum &6z novbasinde 6 ndvmiixtalifliklori  qrupuna: —convarietasdurum,
convar.durocompactum Flaksb., convar.falcatum (Jakubz.) Dorof. et Filat., convar.villosum (Jakubz.)
Dorof. et Filat., convar.caucasicum Dorof., convar.aglission (Jakubz.) Dorof. et Filat. boliiniir (Topodees
u 1p., 1979, 1987).

K.A Flyaksberqer, N.N.Kulesov, N.I.Vavilov, M.M.Yakubsiner, P.E.Qrebennikov,
V.1.Qromogevski, I.D.Mustafayev, V.F.Dorofeev, C.0.0liyev vo digor todgiqatgilar toxminon yiizillik
tarix orzinde Azorbaycanda bugdalarin mohsuldarligi, biotik vo abiotik amillorin tosiri, genofondun
toplanilmasi vo Oyranilmasi sahalorinds yaranmig problemlarin hallinds boyiik rol oynamislar (Jopodees
u 1p., 1979, 1987; Mycradaes, 1956, 1964, 1973; Anues, 2006; Pycramos, 2013-2017).

Bir ¢ox miialliflor I.D.Mustafayev (1964, 1973), V.F. Dorofeev, A.A. Filatenko vo b. (1979), V.F.
Dorofeev, R.A. Udagin va b. (1987) gostermislor ki, halo XX asrin ortalarinda Azarbaycanda bark bugda
okinlori iistiinliik togkil etmisdir. Novdaxilli polimorfizmo géro Azorbaycan yalniz Araliq donizi hovzasi
6lkalorindon geri qalir. Kollektivlogdirmo, idarsetmads inzibati-amirlik sistemi, daha mohsuldar yumsaq
bugda sortlarinin yaradilmasi vo yayimi noticosinds bark bugdalar todricon sixisdirilmigdir. Toosiiflor
olsun ki, miistaqillik dovriimiizds boyiik hacmds arzaq bugdasi yaxin ve uzaq xaricdon idxal edilir.

Qlobal iglim doyisikliyi dovriinde temperatur rejimi, yagintilarin movsiimlor iizra va eloco do
bitkilorin vegetasiyast dovrlerinde forqli paylanmasi, xostolik tdradicileri vo zorarvericilor okingiliyo
giiclii ziyan vuraraq mohsuldarligi vo keyfiyyst gostoricilorini agagi salir. Ona gors do yeni intensiv vo
yarimintensiv tipli bugda sortlarinin becorilmasinds miiasir aqrotexnologiyalar1 totbiq etmokls vahid okin
sahasindon yiiksok vo keyfiyystli mohsulun alinmasi respublikamizda orzaq tohliikasizliyinin halli
istiqgamotindo  aparilan kompleks todbirlordon biridir. Torpaqlarin  meliorasiya voziyyatinin
yaxstlagdirilmasi, bitki galiglarinin ve torpaqda olan qida maddslorinin elmi osaslarla idaro olunmasi,
agrotexniki qulluq islerinin vaxtinda vo diizglin yerino yetirilmasi madoni bitki sortlariin
mohsuldarliginin yiiksaldilmasi ii¢lin on vacib todbirlordondir. Tesarriifatlarda miitaraqqi texnologiyalari
totbiq etmok iicilin, torpagin becorilmosi vo sopindon ovval torpaqlarin miinbitlik gostaricilori miitlaq
analiz olunmali, azot, fosfor, kalium, imumi humus va s. miioyyan edilmolidir. Coxtarlali ndvbali okin
sistemlorinda cargoearast becarilon bitkilorin (paxlali bitkiler, glinabaxan, pambiq, soker ¢ugunduru va
saira) olmasi ¢ox vacibdir.

Hazirda Azerbaycanda da genis becarilon yumsaq bugdalarin mohsuldarlig ilk baxisda yiiksok olsa
da, vahid sahoadon alinan mohsulun maya dayarina nazar saldiqda tokca toxumun va tarlanin pestisidlarlo
doermanlanmasina ¢okilon xarclorin yiiksak olmasi naticods rentabelliyi asagi salir. Belo ki, bork bugda
sortlart genis yayilmig siirmo vo pas xostoliklori ilo nisboton az siyarstlonir. Bundan basqa,
Respublikamizin aran bdlgslorinds, xiisuson son illords siid vo mum yetismo fazalari, adoton yiiksok
anomal (terminal) horarotlo miisayat olunur. Bitkilor moacburi quruyur, assimilyantlarin dono axini
pozulur, mehsuldarlig, xiisusen do donin keyfiyyoti asagi diigiir. Bork bugdalar iss, tarixen conub
bolgoalarinds becarildiyindan, yiiksak temperatura vo hava quragligina nisbaton davamli oldugundan az
zarar ¢akir. Ona gora da yeni adaptiv bark bugda sortlarinin yaradilmasi va istehsalatdatoatbigiglobal iqlim
doyiskanliyinin olverigsiz goraitlorinin tosirinin asagi salimmasinin, mohsuldarligin vo donin texnoloji
gostaricilarinin yliksaldilmasinin real, somorali vasitosidir.

Yuxarida geyd olunanlar1 vo Respublikamizin bark bugdaya olan tolobatini, bark bugdanin okin
sahalorinin genislonmasinin aktualligini nazars alaraq son illords suvarma soraitinde yeni adaptiv bark
bugda sortlarmin yaradilmasi va yayimi istiqamatlorinds tadqiqat islori aparilmisdir.

MATERIAL VO METODLAR

Tadgiqatlar 2015-2018-ci illordo Okingilik Elmi-Todqiqat Institutunun (SETI) Tortor Bolgs Tacriibo
Stansiyasinda (BTS) suvarma soraitindo aparilmisdir. Todgigatlarin aparildigi bélgonin torpag-iglim
saraiti illar tizro koskin farglanmisdir (Riistamov, 2015-2018).

Tadgiqat materiali kimi rayonlagdirilmis ve perspektiv bugda sortlari, son illords hibridlegdirms va
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segmo islorinin intensivlogsmosi noticesinde bork bugdalara aid zonginlogdirilmis yerli seleksiya
materiallari, ham¢inin ICARDA vo digor Beynolxalq toskilatlarla omokdagliq naticasinde IDON, MD
IDYT MD va basqa proqramlar iizro minlorlo sortniimunalorindon se¢ilmis genotiplor gdotiiriilmiisdiir
(Riistamov, 2015-2018).

Tacriibalorin qoyulmasi, fenoloji miisahidslorin aparilmasi, mehsuldarliq ve struktur elementlarinin,
xostaliklora davamliligin qiymatlondirilmasi miivafiq metodikalara (Mepexxo u ap., 1999; Musayev va
b., 2008; dyseunnep u ap., 2014, Pyctamos, 2014), botaniki név vo ndvmiixtalifliklorinin toyini URBGEI
(VIR) tayinedicisino (Jopodees u ap., 1979, 1980) asason aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bugdalarin mohsuldarliginin vo donin keyfiyyat gdstaricilorinin yiiksaldilmasi asasen 3 yolla hayata
kecirilir: 1) seleksiya yolu ilo yeni, mohsuldar vo adaptiv sortlarin yaradilmasi; 2) bitkilorin becarilmo
texnologiyalarimin tokmillogdirilmasi vo intensivlogdirilmoasi; 3) sortlarin boyiik genetik miixtalifliyinin
bugdalarin genis becarilmo soraitlorinds siagi (Kyapsmios, 2006).

Son dovrlorde seleksiya vo toxumculuq sahasindo boyiikk ugurlar oldo edilmisdir. Orzaq
tohliikasizliyinin tomin olunmasi ii¢lin adaptiv aqrobioloji slamoat vo xiisusiyystlora malik baslangic
seleksiya materiallar1 secilmis, olamot vo 6zok kolleksiyalarinin yaradilmasi istigamotloride genis elmi-
todqgiqat islori aparilmigdir. Kond tesorriifatt mohsullarimin istehsalina vo emalina dair Dovlot
programlarinda seleksiya vo toxumguluq elm-istehsalat saholorinin garsisinda miihiim vazifolor qoyulur.
Biotik vo abiotik miihit amillorine davamli — yiiksok adaptivliys — sabit mohsuldarliga malik intensiv vo
yarimintensiv tipli sortlarin yaradilmasi, ilkin toxumgulugunun toskili arzaq tohliikasizliyinin hoallinda
birinci yerds durur.

AMEA Genetik Ehtiyatlar Institutunda vo Okingilik Elmi-Todgiqat Institutunda miixtolif bugda
novlorine aid aborigen vo milasir sortniimunolorinin aqrobioloji olamot vo xiisusiyystlori miixtalif
aqroiglim soraitlorinde tadqiq edilmisdir. Biitlin dyronilon olamotlora gors genis ndvdaxili polimorfizm
miigahide edilmisdir. Bundan bagqa, molekulyar-genetik metodlardan istifads etmokls bork bugdalarin
gadim vo miiasir seleksiya sortlarinin novdaxili miixtslifliyi, biotik vo abiotik amillors davamliligi tadqiq
edilmisdir. Secilmis niimunslordon yiliksok mohsuldarliga vo don keyfiyyotine malik, biotik va abiotik
amilloro davamli bugda sortlarimin yaradilmasinda istifade olunmasi tovsiys olunmusdur (Riistomov,
2018).

Azorbaycan Respublikasinin Prezidenti yaninda Elmin Inkisafi Fondunun dostayi ilo 2012-2013-cii
illorin iyun-iyul aylarinda Nax¢ivan MR-in diizonlik, dagotoyi vo orta dagliq orazilerinds 4 ekspedsiya
toskil edilmisdir. Magsad bugda (Triticum L.) cinsina daxil olan névlars aid niimunslorin askar edilarak
areallarinin  doqiqlosdirilmoasi, genofondunun toplanilmasi, toplanilmis kolleksiyanin bioekoloji
xuisusiyystlorinin, asas seleksiya olamatlorinin Oyronilmesi, pasportlagdirilmast vo Milli Genbankda
saxlanilmasinin tomin edilmeslidir. Ekspedsiyada diger bugda névleri ilo yanasi adi bork bugdalar
novaltisina (subspecies durum) aid materiallar da toplanilmisdir (Riistomov, 2014).

OETI Tortor BTS-in miisabigoli sort sinagi vo nozarot pitomniklorinds Oyronilon bork bugda
niimunslori hayat torzine, siinbiillomo miiddstine, boy gostariciloring, siinbiiliin formasina, sixligina,
donin formasina, ranginag va s. xastaliklore davamliliga gore kaskin forqlonirlor. Son illorde donin formasi
yumsaq bugdalarda oldugu kimi yumru olan, yiiksok mohsuldar bork bugda sortniimunolori do
tapilmigdir. Burada qisa va ortaboylu, seyrok vo six siinbiillii, adi, enli vo ensiz siinbiillii formalar
tapilmigdir. T.durum niimunslori, hamginin mohsuldarlhigin struktur elementlorina géra kaskin farqglonirlar.
Struktur analizinin noticalari gostarir ki, siinbiiliin uzunlugu va siinbiilciiklorin sayina - siinbiiliin sixligina
gora miixtoliflik amplitudasi genis olmusdur.

Son dovrlorde Azerbaycanda mohsuldarliq vo donin keyfiyyst gostoricilorine gére yumsaq bugda
sortlar1 ilo raqabota qabil Zongozur, Maya, Korifey-88, Alyans, Comoard-90 va basqa bork bugda sortlar
yaradilmigdir. Yeni sortlar asason ortaboylu olmaqla mohsuldarliq vo donin keyfiyyot gostoricilorino gora
suvarma okingiliyinin talablarine tam cavab verir. Aparilmis tadqigatlar gostormisdir ki, Diizon Qarabagmn
suvarma soraitindo bork bugda sortlarimin mshsuldarligi bolgads rayonlagdirilmis yumsaq bugda
sortlarindan geri qalmir (Cadval 1).
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Cadval 1. Rayonlasdirilmis vo perspektiv bark vo yumsaq bugda sortlarinin mohsuldarligi ve onun
struktur elementlori. Toartar, 2016-2018-ci illor.
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Yumsaq bugda sortlari
Qirmizigiil-1 49,3+£2,05 [7883 29IV 3,05 [7,08 18,33 46,4 2,24 38,1

osgaran 55,6£0,87 87,60 [26.IvV 3,17 (9,53 20,93 [56,4 2,92 48,7

Osad-80 57,7£2,74 88,40 [25.IV. 293 9,17 19,23 50,8 2,52 41,1
Bork bugda sortlari

Qarabag 50,0+£7,05 | 103,65 | 27.1IV | 3,80 | 948 | 2347 | 654 3,72 52,6

Zangozur 56,8£3,57 | 96,95 | 28.1V | 3,23 | 9,45 | 2393 | 64,0 3,70 54,3

Korifey-88 53,7£2,45 | 88,40 | 28.IvV | 3,03 | 10,8 | 25,73 | 82,8 4,41 50,2

Comord-90 54,24396 | 83,40 | 21.1vV | 3,17 | 892 | 2153 | 59,1 3,17 44,0

Cadvaldon goriindiiyli kimi yeni bark bugda sortlarinin potensial mohsuldarlig1 orta soviyyoadadir
(53,8-57,9 s/ha). Orta statistik xota adaptivliyin yiiksok olmasini gostorir. Agdam vo Ismayilli SSM-do
aparilmis sinaqlara (2017-2018-ci illor) asason Korifey-88 bark bugda sortunun orta mohsuldarligi (42,3-

49.2 s/ha) rayonlasdirilmis va perspektiv bark bugda sortlarindan0,7-7,0 s/ha yiiksok olmusdur.

Son 2019-cu ilda Toartar BTS-do, sort sinagi pitomnikinds aparilmis sinaqlarin noticasi gostormisdir
ki, Korifey-88 bark bugda sortunun vahid sahadon mohsuldarligi (54,3 s/ha) Osgoran yumsaq bugda sortu
(59,0 s/ha) istisna olmagqla, digar yeni vo perspektiv bork (Zongozur — 45,2 s/ha) vo yumsaq bugda
sortlarindan (Osod-80 — 44,6 s/ha; Mahmud-80 — 38,0 s/ha; Qirmuzigiil 1 — 34,03 s/ha) yiiksok
olmusdur.Miiayyan edilmisdir ki, “Korifey-88” sortunun g¢oxillik sabit mohsuldarligi siinbiilde denlorin
sayinin ¢ox olmasi (63,4-101,8 adad) ilo baglidir.

Yeni Zongazur sortu yerli hibrid populyasiyasindan, Korifey-88 ViR-in Dagistan filialindan alinmis
hibridlardon se¢moa naticasinds yaradilmisdir. Comoard-90 sortu iso ICARDA-nin 37"IDON-MD 2013-
2014 pitomnikinden (Mgnl3/Ainzen1/3Bcr/Grol-1//Mgnl3) se¢ilmisdir.

Bitkilorin ontogenetik adaptasiyasinin xarakterino sitoplazmatik determinantlar—hiiceyronin
xromosomdan konar irsi elementlori (plazmon) bdyiik tosir gostorir. Sitoplazmanin genetik sistemlori
cicokli bitkilords vacib adaptiv olamotlorin irson nasildon-naslo kegmosinoe nozarot etmoklo genotipik
doyskenliyin potensial imkanlarii tomin edir. Xromosom va sitoplazmatik determinantlar hiiceyronin
komplementar genetik sistemi olmagla bir-biri vo yasayis miihiti ils six qarsiliqh tasirs malikdirlor. Siibut
edilmisdir ki, mahsuldarliq va donin keyfiyyatinin seleksiyasi istiqgamatlorinds hibridlogdirmada valideyin
ciitlorinin se¢iminds ana bitki kimi yerli soraito yaxs1 uygunlasmis, ata bitki kimi iso ekoloji-cografi
cohotdon uzaq, catigmayan qiymetli olamot vo xiisusiyyatlorin dasiyicilar1 olan genotiplorden istifade
edilmalidir (Cxpurika, 2005).

Biitiin bunlar1 nazars alaraq ana valideyin formasi kimi qodim xalq seleksiyasi sortlarindan, ata kimi
iso miiasir sortlardan (Zongozur, Korifey-88, vo Comord-90) istifado etmokls hibridlagdirma aparilmigdir.
Mogsad F, noslindon alinmis genotiplori miixtalif bdlgolordo smmaqdan kecirmokls yiiksok adaptivlik
potensialina malik yeni bark bugda sortlarinin yaradilmasidir.

NOTICOLOR

Azorbaycanin kontrast torpag-iglim soraitlorino uygun yeni bugda sortlarinin aqrobioloji
olamot  vo  xiisusiyyatlori  molekulyar-genetik—biogeosenoz  saviyyolorindo  hartorafli
Oyronilmolidir.
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Azorbaycanin miixtolif torpaq-iglim soraitlori {i¢iin yaradilmis yeni bork bugda sortlar1 genis
adaptivlik potensialina vo ekoloji plastikliyo—biotik vo abiotik faktorlara davamliliga, yiiksok
mohsuldarliq potensialina vo don, makaron keyfiyyotino malik olmalidirlar. Yeni sortlar orta
tezyetison olmali, su qithgr soraitindo stabil mohsul formalagdirmali, qurqaliga, yiiksok
temperatura, yatmaya, xastalik toradicilorine va zorarvericilora davamliligi ilo secilmalidirlor.

Coxillik miisahidolor gostorir ki, Diizon Qarabagin suvarma soraitindo boruya ¢ixma-
stinbiillomo fazalararas1 dovr siirotlonon genotiplorin mohsuldarhigi vo don keyfiyyoti yiiksok
olur. Yiiksok terminal horarot vo quraqliq soraitlorindo tez siinbiilloyon genotiplor iistiinliik
gazanirlar, gecyetison sortlarda iso dondolma dovrii qisalir, attraksiya mohsullarinin miqdar1 vo
keyfiyyati asag1 diisiir.

MINNOTDARLIQ

Todgigatlarin aparilmasinda gostordiklori dastoys goro Okingilik Elmi-Todqiqgat Institutu Tortor BTS-in
omoakdaslarina dorin minnstdarligimi bildirirom.

ODOBIYYAT

Ohmadov M.Q., Riistomov X.N., ibadov V.F., ibrahimov E.R., Musayev9.C. (2014). Diizen
Qarabag soraitindo bork vo yumsaq bugdalarin seleksiyasina dair // Okingilik Elmi-Tadgqigat
Institutunun Elmi Osorlor Macmuosi, XXIX cild, Baki: Miiollim, s. 42-47

Riistamov X.N. (2013). Nax¢ivan MR yumsaq bugdalarina olavslar // Torpaqsiinasliq ve aqrokimya, Cild
21, Ne 1, 5. 417-422

Riistamov X.N. (2014).Nax¢ivan MR-don toplanilmis bork bugdalarin (T.durum Desf.) morfobioloji
olamotlori // Okingilik Elmi-Tadgiqat Institutunun Elmi Osarlor Macmuasi, XXIX cild, Baki: Miiallim,
s. 87-91

Riistamov X.N., Ohmodov M.Q., Hasonova Q.M., ibrahimov E.R., ibadov V.F., Musayev 9.C.
(2016). Diizan Qarabag seraitinds bark vo yumsaq bugdalarin mohsuldarliq ve keyfiyyot gostaricilori //
Okingilik Elmi-Todgigat Institutunun Elmi Osarlor Mocmuosi, XXIX cild, Baki: Miiollim, s. 107-111

Riistamov X.N., Talai C.M., 9hmoadov M.Q., Hasanova Q.M.,ibrahimov E.R., Musayev 9.C. (2016).
Yeni bugda sortlari—Zangozur vo Osgeran // Azorbaycan aqrar elmi, Nel, s. 34-37

Riistomov X.N., 9kparov Z.1., Tolai C.M., Ohmadov M.Q., Abdullayev A.M., Abbasov M.9.,
Ohmoadov M.A., Hasanova Q.M., Haciyeva S.K., ibrahimov E.R. (2017). Yeni bork bugda sortu —
“Korifey-88” // AMEA-nin Xabarlari (biologiya va tibb elmlari), cild 72, Ne 2, s. 89-94

Riistamov X.N., Okporov Z.I., A66acos M.9. (2017). Uzaq spontan hibridlodon secilmis yumsaq bugda
(Triticum aestivum L.) niimunslorinin aqrobioloji gdstaricilori / AMEA Genetik Ehtiyatlar Institutunun
Elmi Osorlori, II cild, Baki: Toknur, VI cild, s. 6-12

Aaues JI.A. (2006). Cenexuus mueHunsl B AsepOaiimpkane // Uzsectust HAHA (Cepust Ouosnoruyeckue
Haykn), Ne 3-4, c. 3-32.

Jopodees. B.®., ®unarenko A.A., Murymosa I3.®. u ap. (1979).Kynerypnas ¢snopa CCCP. /Ilon
o0mumM pykoBojacteoM B.® . Jlopodeera. T. 1. [Tmenura / JI.: Konoc, 346 c.

Jopodeer B.®., Ynaunn P.A., Cemenona JI.B. u np. (1987). [Tmenuns: mupa. / [Ton pen. B.D.
Hopodeena. Coct. P.A. YnauuH. -2-¢ u3a., nep. u goi. JI.: BO Arpompomusaar, 560 c.

Kyapsimos U.H. (2006).IToBbimenre npogyKTUBHOCTH O3UMOM MIIIEHHUIIBI ITyTEM YIIyUIICHHs e
agantuBHOCTU. AaBToped. Auc. J0KTOpa ¢ X. Hayk, KpacHomap, 49 c.

JIsicak H.H!. (2001).Ucnionp30BaHue CIOHTAHHBIX THOPUIOB B CENIEKIIUN O3UMOM MSTKOM MIIICHUIIBI.

//Mmenuna u TpuTuKane. MaTepuainsl HaydHO-TIpaKkTHYecKol KoHpepeHmHn «3enennas pesosronus [1.I1.
Jlykesnenko». Kpacaomap: Coserckas KyOans, c. 431-441.

Mycradaes U.J1. (1956).Cenexius nmenunsl B A3epoOaiimkane. baky: M3na. AH,108 c.

Mycradaes  W./A.(1964).ITmenne AsepOaiimkana W UX  3HAYCHHE B CCNIGKIUM U
dhopmoobpazoBarensHOM TIporiecce. Jlokmam-o000menrne omyOIMKOBAaHHBIX WM BBITOJTHEHHBIX PadoT,
MpEe/CTaBICHHBIX Ha COMCKAHWE YUEHOHN CTENeHH JOKTOpa OMoil. HayK (10 COBOKYIMHOCTH), JIeHHHTpa,

11

——
| —



AMEA Genetik Ehtiyatlar Institutunun Elmi dsarlori, VIII cild, Ne 2 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume V111, A2 (2019)

BUP, 70 c.

Mycradaes U./.(1973).Onpenenurens nmenun Azepbaiimkana. baky: As.I'oc. U3narensctBo, 148c.

Pycramos X.H. (2013). Mopdobuonorudeckuii cocraB Msirkux menui (T.aestivum L.) AzepOaiimkana

//BaBHIOBCKUI )KypHaJ TeHEeTHKY U cenekimu, 2013, Tom 17, Ne 3 C. 200-203

Pycramos X.H. (2014). Hossie 06pa3isr Triticum compactum Host. u3 Hax4usiBaHCKO# ABTOHOMHOM
PecnyOnuky // BaBUnoBCKUiA )KypHAJI TeHETUKH U cenekuuu, Tom 18, Ne 3, ¢. 511-516

Pycramon X.H. (2016). I'enodona mmenutist (Triticum L.) B AzepOaiimkane. LAP LAMBERT
Academic Publishing, 164 c.

Cxpunka O.B.(2005).Cenexiust MATKONH 03MMO¥ MINIEHAUIIBI HA MTPOAYKTUBHOCTH U KAYECTBO 3€pHA B
ycnoBusx PocToBckoit obnmactu: aBroped. Tuc. KaH. C.-X. HayK, 3epHorpa, 23 c.

HOBBIE COPTA IIIEHUILI TBEPJAOM(T.durum Desf.) ASEPBAIJ’)KAHA: TIPOBJIEMbI U
MEPCHEKTHUBbI

X.H.Pycramos

Hncmumym eenemuueckux pecypcoe HAHA;
Hayuno-uccnedosamensckuii uHCcmumym 3emae0enus

CraThsi TOCBSAIICHA HOBBIM COpPTaM IIICHUIIBI TBEPJOW CO3MaHHBIMB AsepOaiimkanckom HHWN
3emienenusi B pe3yJabTaTe MHOTOJICTHEH CEJEKIHMU C HCIOJIb30BAHHEM MECTHOTO M MEXAYHAPOIHOTO
reHooHm0B. BcraThe ommchIBacTCS CO3/aHHE COPTOB YCTOWYMBBIX K OMOTHYECKMM W aOMOTHYECKUM
YCIIOBUSIM CpPEJIbl, C BBICOKON YpO’KalHOCTBIO, aJalTallMOHHBIM MOTEHIMAIOM M BBICOKOKAaYe€CTBEHHBIM
36pHOM B PE3KO pa3Idyaroluecss Mo arpomereoposiornueckuMm ycinoBusm 2016-2018 rogax Ha
Teprepckoli 30HaNbHO-ONBITHOW craHMu.HOBele 0O0paslbpl TBepAOM MIIEHULBI, HW3y4YCHHBIE B
KOHTPOJIBHOM MTUTOMHHKE ¥ MIMTOMHHUKE KOHKYPCHOTO COPTOMCIIBITAHUS, PA3IIMUYArOTCs TI0 00pa3y KH3HH,
M0 CPOKaM KOJIOLICHUS, 10 MOKa3aTesiM pocTa, 1o (GopMe U MJIOTHOCTH KOJioca, Mo (opMe U OKpacke
3epHa U [0 yCTOWYMBOCTHU K Oone3HsM. B mocnennue rogsl 0To0paHbl BEICOKOYpPOXKaHbBIE COPTOOOPa3LIbI
TIIIEHUIBI TBEPAONC OKPYTJIBIM, KaK Y COPTOB MSTKOM MIICHHUIIBI, 36pHOM. Y CTAHOBJIEHO, YTO Y HOBBIX
COPTOB MIIEHUIBI TBEPAOW MOTEHIMANbHAs YypokaiHocTh cpennss (53,8-57,9 1w/ra). PesynbraTs
roCy/IapCTBeHHBIX coproucibiTanuii (2017-2018 rr.) mokasanm, 4TO CpemHss ypOKaWHOCTh HanOoJjee
BBICOKas y copTa muieHunsl TBépaoit - Kopudeit-88. Mcnpitanus, npoBenénnsie B mocnennuit, 2019
rogHa TepTepckoil 30HAIBHO-ONBITHOM CTaHLMWM, IIOKA3aJIM, YTO YPOXKAHMHOCTH Yy COpTa IILIEHUIIB
tBépHoit Kopudeit-88 ¢ eauannsl miomanu (54,3 1/ra), ObUIa BHIIIE,9€M Y JIPYTHX, 32 HCKIOYEHHEM
coprta MsTKod mmeHnunbl AckepaH (59,01/ra),palOHIPOBAaHHBIX W TEPCIIEKTUBHBIX COPTOB TBEPAOU U
MSATKOM MIIEHUIIBI. Y CTaHOBJIEHO, YTO CTA0MJIbHAS IO rojaM yposkaiiHOCTh HOBOro copra Kopudeii-88
CBsi3aHa ¢ OONBIIMM KoJM4ecTBOM 3&peH B kojoce (63,4-101,8 mryk). MHoroneTHre HaONIIOJACHUS
MOKa3bIBAIOT, YTO Ha oOpomaeMbix 3emisix Husmennoro Kapabaxa, y TeHOTHIOB, 00JIaAalomIux
YCKOPEHHBIM MEX(a3HbIM MEPUOJIOM TPYOKOBAHUSI-KOJIOIIEHUS BBICOKAS YpPOXKAWHOCTh M KadecTBO
3epHa. B ycrnoBusx 3acyxy M BBICOKOW TeMIeEpaTyphl MOJIYYaroT MPEBOCXOJCTBO T'€HOTHIBI C PAaHHUM
CPOKOM KOJIOUIEHMS, & y COPTOB C NMO3JHUM CPOKOM KOJIOIIEHHUS COKpAIaeTcsl MEPHUOJ HallMBa 3€pHA,
YXYALIAeTCsl KOJMWYECTBO M KAadyecTBO IMPOAYKTOB aTrTpakumu. HoBble copTa NIIEHHIBI TBEPAOH
PEKOMEHIyeTCs BRIPAIINBATH B OPOIIAEMBIX U B 00ECTIEYeHHBIX OOTapHBIX YCIOBHAX A3epOaiikana.

KaroueBbie caoBa: T.durumDesf, nwenuya meépoas, copm, adanmusnocms, yposcaiiHocm,
CMPYKMYpHble d1eMeHmbl
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THE NEW VARIETIES OF DURUM WHEAT (T.durum Desf.) IN AZERBAIJAN:
PROBLEMS AND PROSPECTS

Kh.N.Rustamov

Genetic Resources Institute of ANAS;
Azerbaijan Research Institute of Crop Husbandry

The article is devoted to new varieties of durum wheat, created in the Azerbaijan Research Institute
of Crop Husbandry as a result of many years of breeding using local and international gene pools. The
article describes the creation of varieties resistant to biotic and abiotic environmental conditions, with
high yields, adaptation potential and high-quality grain in sharply differing agrometeorological conditions
for 2016-2018 at the Terter Zone Experimental Station. New genotypes of durum wheat, studied in the
nursery of competitive variety trials, differ in sezonality, in terms of earing, growth, in the shape and
density of the ear, in the shape and color of grain, and in disease resistance. In recent years, selected
accessions of durum wheat were with rounded grains, like grains of common wheat varieties. It has been
revealed that in new varieties of durum wheat the potential yield value is average (53.8-57.9 centners/ha).
The test results of State Variety Testing in the 2017-2018 years showed that the yield of Korifey-88 is
high. A test conducted in the last, 2019, showed that the yield per unit area (54.3 centners/ha) of the
variety Korifey-88, with the exception of the bread wheat variety Askeran (59.0 centners/ha) was higher,
than the zoned and promising varieties of durum and bread wheat. It revealed that a stable yield over the
years from a new variety Korifey -88 is associated with a high number of grain per ear (63,4-101,8).
Long-term observations show that on the irrigated lands of LowKarabakh, genotypes with an accelerated
interfacial period of booting-earing have high yields and grain quality. Under conditions of drought and
high temperatures, genotypes with an early term of earing gain superiority, and in varieties with a late
term of earing, the period of grain loading is shortened, the quantity and quality of attraction products
deteriorate. It is recommended to grow new varieties of durum wheat in the irrigated lowland and wetted
foothills of Azerbaijan.

Keywords:T.durum Desf.,durum wheat, variety, adaptability, yield, structure elements
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TOBII HIBRIDLOSMO LOBYANIN (PhaseolusvulgaresL.) SELEKSTYASINDA ILKIN
MATERIALIN YARADILMASI METODU KiMi

A.I.OSODOVA, b.ii.f.d., dosent

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki, AZ1106, Azadliq pr.,155
almas.i.asadova@gmail.com

Mbogqalada Azarbaycanda ilk dafo olaraq adi lobya sortlar1 arasinda yaranms tobii hibridlorin
oyranilmosinin naticalori isiqlandiriimisdir.Indiys qodar heg bir tadqiqat¢1 Azorbaycanda lobyanin
yerli formalarinda tobii hibridlosmoni qeyd etmomisdir. Valideynlor arasinda gedon tabii
hibridlosmads keyfiyyotli ana forma olaraq AzePHA-16 (cicoklari solgun ¢ohrayi, paxlalar yasil
fonda ala, govdasi yasil, donlori krem roanginds qirmiz1 ala) niimunasi; keyfiyyotli ata olaraq iso
AzePHA-t/15 (¢icoklori bandvsayi, paxlalar tiind-bandvsayi, govdasi bonovsayi antosiyanh, donlori
ac1q-qohvoyi) niimunasi istirak etmisdir. Tobii hibridlosma 3,43%-taskil etmisdir. Birinci nasildo
biitiin hibrid formalarin ¢i¢oklori banévsayi, paxlalan tiind-banovsoyi, govdasi antosiyanl, donlori
is9 acgiq-qahvayi fonda ala olmusdur. ikinci nasildo miirokkab parcalanma miisahido olunmusdur.
F, —do fenotipa gora parcalanma polihibridlords genlorin bir-birindon asii olmadan paylanmasi
ganunauygunlugu asasinda bas vermisdir. F, —da fenotipa gora 28 genetik sinif almmisdir.
Tadqgiqatin asas maqsadi lobyada tabii hibridlosma vo onun seleksiyada istifads imkanlarinin
oyronilmasidir. Lobyada c¢arpaz tozlanma seleksiya iiciin nazari vo praktiki maraq yaradir.
Homginin tobii hibridilosmadan istifads edarak lobyanin yeni genotiplorinin yaradilmasinin
metodoloji aspektlorini inkisaf etdirmak miimkiindiir. Hibridilosmo naticasinds tamamils yeni
keyfiyyatlora malik formalar ds sldo etmak miimkiindiir.

Carpaz tozlanma naticasinds sldo edilon tobii hibridlor seleksiya ii¢iin qiymotli baslangic material
hesab olunur. Tadqiqatin naticolorindan lobya bitkisinin ononavi seleksiya islorinds, yaxud da
keyfiyyatli ilkin materialin yaradilmasi metodu kimi istifads edils bilar.

Bizim tacriibomizds c¢igcoklorin axtalanmasina vo tozlanmasina amok sarf olunmadan lobyanin
carpaz tozlanmasindan alinmis tabii hibridlordon seleksiya maqsadi iiciin istifado etmok imkam
yaranmisdir. Kolleksiyam zanginlasdirmoak va galacok seleksiya islorinda istifads olunmasi iiciin 15
forma secilorok hibrid pitomnikinds tadqiq edilir. Bununla beld carpaz tozlanma daracasi
meteoroloji soraitdon ds asih olmusdur.

Asar sozlar: lobya, ¢carpaz tozlanma, tabii hibridlasmoa, donin rangi, antosian, meteoroloji sorait, ilkin
material

GIRIS

Hibridlogsma tobii vo siini olmagqla iki yera boliiniir. Tobiotdo bitkilorde tabii hibridlogsmo
genis yayilmigdir. Bu, bitkilords eyni ndv, névmiixtalifliklori vo ya ndviin fordlori arasinda deyil,
hom do miixtolif ndv vo cinslor arasinda da bas verir. Halo Linney vo onun sagirdlori bitkilorin
novdaxili hibridlori haqqinda qeydlor etmislor. Avstraliyali botanik Kerner tobiotdo yiizo yaxin
bitkinin ndvdaxili hibridlorini gdstormisdir.i.Smalqauzen 1874-cii ildo “Yerli bitkilor hagqinda”
dissertasiya igini Peterburuqun florasindaki bu mosaloys hosr etmigdir. M.Q.Popov,
N.A.Troitski, A.A.Qrossqeym va basqa todqiqatcilar Orta Asiya vo Qafqazin florasi {igiin ¢oxlu
miqdarda tobii hibridlori geyd etmisdir. Ulman 1936-c1 ilds yemlik taxilkimilorin 74 novdaxili
tabii hibridleri haqqinda yazmisdir. Allan Yeni Zelandiya florasinda 330 qader novdaxili hibridin
olmasimi vo 62 hibridlo miigayisodo 240-nin daha miixtolif olmasini hesab etmisdir. Bundan
basqa Kokeyin vo Allan 1934-cii ildo Yeni Zelandiyanin florasi {i¢iin verdiklori 440 qrup
novdaxili hibridlori 43 ailo vo 73 cinsa daxil etmoklo 416 nova, yaxudda floranin 12%-ns aid
etmisdilor, bunlardan 12 cins hibrid baximindan daha zongin oldugunu gqeyd etmisdilor
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(BaBuiios, 1965).

Lotsi vo Qoddi 1923-cii ildo Conubi Afrika ii¢iin 43 novdaxili hibridin olmast haqqinda
yazmisdilar. Todqiqat¢1 Jeffri ABS-da ¢oxlu migdarda bitki névlorinin steril tozcugunun olmasi
ilo xarakterizo olundugunu qeyd etmisdir ki, bu da onun fikrincs tobiotds gedon hibridlosmanin
gostaricisidir. Cinslorarast tobii hibridlorin olduguda da molumdur.Bunlardan on zongini
Q.M.Popovun Orta Asiyada tapdigi AegilopsL.va TriticumL.cinslorinin hibridloridir(Baswuios,
1965).

Hibridlosma genlorin rekombinasiyasi vo transqressiyasina osaslanir. Ona bitkilorin
olamatlorinin vo xiisusiyyatlorinin sado bir arifmetik yekunlar1 kimi baxmaq olmaz. Valideyn
orqanizmlar 6z nasillorine slamatlori deyil, har bir hibrid nasilde bu olamatlors nozarot edarak
onlar1 idara edon vo yenidon inkisaf etdiron genlori 6tiiriir (bopoeBuu, 1984).

Paxlalilar fasilasi (Fabaceae L.)névmiixtolifliyinin ¢oxlugu, miioyyon tip vo xiisusiyyatli
geyri-sabit tozlanma sistemila toxumunu barpa edon fasilo kimi xarakterizo olunur. Danli paxlali
bitkilorin oksariyysti (okin gdy noxudu, soya, lobya, adi noxud, bazi liipin novlori) 6z-6ziino
tozlananlara aiddir. Bununla bels, Lupins L., Vicia L., Lathyrus L., Phaseolus L., Cicer L.
cinslorinin ¢arpaz tozlanan vo 06z nodvbosindo mocburi 6z-6ziino tozlanan formalar1 da
moveuddur.Bir sira novler, hamginin do tobii populyasiyalar vo sort populyasiyalar daxilindo
alternativ tozlanma tiplori do askar edilmisdir. Biitiin bunlar N.I.Vavilovun genetik cohatdon
yaxin novlori va cinslori xarakterizo edon irsi doyiskonliyin oxsar olmasi haqqinda ganunlarina
cavab verir(BaBuiog, 1965).

Lobyalarfakultativ 6z-6ziins tozlanan bitkilordondir. Carpaz tozlanmaya az tosadiif olunmasi
lobyalarin ¢igoklorinin bioloji xiisusiyystindon asilidir. Adi lobya vo digor Amerika mansali
modoni lobya ndvlorinin ¢igoklorindo tozcuqglar dairavi-ligkiincdon {ickiinc formaya qodor
olmagqla sarimtil-yasil vo bir qador boylik; ¢oxgicoklilords vo adi lobyalarda iso qalin Ortiiklii
olmast ilo secilir. Bunlarda tozcuq tozlanmadan 4-5 saat ovval acilmamis qongods yetisir.
Tozlanma iso ¢i¢oyin ac¢ilmasindan bir nec¢o saat ovval gedir. Cigoyin agilmasi sohor saat 6-10
aras1 miisahido olunur. Cigoklorin kiitlovi agilmasi iso sohor saat 7-8-do bas verir. Adi lobyalarda
va ¢oxgicoklilordo agilmis ¢igoklor yenidon baglanmir. Hindistanda Rakqal das Bozenin
miisahidolorino géro mas vo urd lobyalarinda iso ¢igoklor tozlanmadan sonra ndvbeti giin
giinorta saat 12-2 arasinda baglanir. Lobyalarda ¢igoklor asagidan yuxariya dogru acilir. Kol
formalarda ucdaki cigoklor yan cigoklora nisbaton bir gqodor gec acilir vo ¢igoklomo morkozdon
baslayir. Millayim qursaqlarda adi sarmasan lobyalarda ¢igoklomo adoton IV-VII bugumlardan
baslayaraq yuxariya dogru gedir. Conubi Qafqazda vo Latin Amerikasinda daha uzun sarmasan
formalarda ¢igokloma- akropetal (asagi hissadon ¢igokloma) olub ii¢lincii bugumdan baslayir,
nadir halda kolun yarisinda ¢igoklomo har torofa- asagiya vo yuxariya dogru genislonir. Adi
lobyalarda bir ¢igok tacinin ¢igoklomosi 10-14 giin, ¢oxgicoklilordo 11 giin, kol formalarda
biitiinliiklo 20-26 giin, sarmasanlarda iso 1-3 ay arasinda davam edir. Bununla belo adi lobya,
lima, itiyarpaq vo kiinclii lobyalar miitlaq 6z-0ziinii tozlayan deyildir. Bunlarda tosadiifi tobii
carpazlasma da bas verir. Adi lobyalarda carpaz tozlanmaya ekvator yaxinliginda daha cox
tosadiif olunur. Mialliflorin fikrinco lobyalarin carpaz tozlanmaya meyilliyi c¢ox doyisir.
Lamperxto goro Isve¢do lobyalarin garpaz tozlanmasi ¢ox nadir hallarda (0-0,3%) bas verir.
Siman Almaniya ii¢lin ¢arpaz tozlanmanin 1-2%, Emerson Nebraska {i¢iin 0-10% oldugunu
gostormisdir (Kopuunckuii, 1987). Mayer-Himelino goro tosadiifi carpaz tozlanma miixtolif
illorde ayri-ayr1 sortlarda asagidaki kimi doyismisdir: 1915-ci ilds 1,02-3,65%; 1916-c1 ilds 0,03-
2,20%; 1917-ci ildo 0,3-0,7%. Kristofferson (1921) oraqvari lobyalar iigin 0,8%,
yasiltoxumlular iiclin 0,19%, sokorlilor iigiin 1,42%, “Chocolate brown” sortu ii¢lin iso 2 il
miiddatinda 7,6 vo 12,9% tobii hibridlosmonin oldugunu gostormisdir (MBanos, 1961).

S.M.Fridental (1944) Xarkov Dovlot Seleksiya Stansiyasinda tobii hibridlorin alinmasini
geyd etmisdir. Q.N.MatveyevTiflisdo tobii hibridlorin oldugunu miisahido etmisdir.
L.L.Dekaprelevic  hesab edir ki, Giirciistanda tobii  hibridlogsmoatoxminon  5%-o

15

——
| —



AMEA Genetik Ehtiyatlar Institutunun Elmi dsarlori, VIII cild, Ne 2 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume V111, A2 (2019)

borabordir(®punenrans, 1953; ekanpenesud, 1965).Qarbi Avropa oOlkslorindo lobyalarda
carpaz tozlanmanmi Yaroslav Qruska (1955), Bekker-Dilingen (1956) vo bir sira basqa
todqgiqatcilar 6z islorindo gostormisdilor. Tobii hibridlosmonin osason do adi lobya sortlar
arasinda boyiik ohomiyyatili olmasint Qorotsio Komes (1909) goéstormisdir vo bunu g¢oxlu
miqdarda xall1 formalarin alinmasi ilo izah etmisdir.Cermak qirmizi rongli ¢icoklorlo carpaz
tozlanmaya meyillilik arasinda miisbot olagonin oldugunu gostormisdir. Daha simal qursaqlarda
da carpaz tozlanan vo 0z-0ziinii tozlayan formalar mévcuddur.Asagidaki miolliflor do Ogqle,
Miiller, Darvin, Hofman, Kirhner, Cermak, Doornkaat-Kolman coxcicokli lobyalarda g¢arpaz
tozlanmani qobul etmisdilor(MBanos, 1961).Bir ¢ox tadqigatgilar da tobii hiridlosmonin oldugunu
geyd etmisdilor vo buna sobab kimi yumurtaligin tozcugun yetismosindon ovval tozlanmaya
hazir olmasini gostorirlor.

Umumiyyatls, todgiqatgilarin fikrino géro 6z-6ziino tozlanma ilo miiqayisado lobyalarda
tosadiifi carpaz tozlanma g¢ox nadir hallarda bas verir ki, bu, gara torpaq bolgolords 3%-o
gader,qaratorpaq olmayan bolgalorde 0,5-1%, Qafqazda iso 5%-o qodor toskil edir(MBanos,
1961).

Istonilon seleksiya prosesi osason orqanizmin genetik doyiskonliyino miioyyan doracada
nozarot etmoys imkan veron bir sira todbirlorden ibaratdir. Ilk morholods - ilkin materialin
yaradilmasi xiisusi shomiyyot kasb edir. A.A.Jugcenko vo A.B.Korolinin fikrinco hibridlogsma,
rekombinasiya vo se¢mo ononavi seleksiyanin prioritet osasi olaraq qalacaqdir (JKydenko,
Kopoub, 1985; XKyuenko, 2000, 2008).

Bitkilorde genetik cohstdon cinsi ¢oxalma sistemi ilk ndvbade tozlanma tipindon asilidir
(Abpamos, 1992; Konosanos, [Jonrogsoposa, CremanoBa u np., 1990; Boerma., Moradshabhi.,
1975). Cigakli bitkilords carpaz tozlanma 6z-6ziine tozlanmaya nisbaton daha ¢ox rast galinir vo
bioloji baximdan daha miitoraqqi hesab olunur (Calali, 1960;Connuesa, 1965;®penkens,l anyH,
1982;Wells et al., 1988).Baslica olaraq bitkilorin tokamiiliinde ¢arpaz tozlanmadan 6z-6ziino
tozlanmamaya kecid papalel aparilmis- hoyat dovrii ¢oxillik formalardan birilliklors qoador
qisalmisdir(L{unpke, baraesa, 1971; Wilcox, May, 1986).Bunu da qeyd etmok lazimdir ki,
bitkilor ¢icoklomo prosesindoxarici soraitdon asili olaraq macburi ¢arpaz vo moacburi 6z-6ziino
tozlanan qruplara da ayrilir (Jyounun, ['memOorkuit, 1967). V.Sevelyuxa transegressiya vo
rekombinasiyan1t madoni bitkilorin yaxsilagdirilmasina yonosldilon giiclii vo shomiyyatli bir tisul
kimi gobul edir (ILleBenyxa, 1993).

Bizim todqiqatimizin osas moaqgsadi lobyada tabii hibridlosmoa vo onun seleksiyada istifado
imkanlarinin dyronilmosidir. Tobii hibridlogsms tobistdo 6zbasina bas verir. Siibhasiz ki, lobyada
carpaz tozlanma seleksiya {i¢lin nozori vo praktiki maraq yaradir. Homginin do, tobii
hibridilogmodon istifado etmoklo lobyanin yeni genotiplorinin yaradilmasinin metodoloji
aspektlorini inkisaf etdirmok miimkiindiir.

MATERIAL VO METODLAR

Todgigat isi AMEA Genetik Ehtiyatlar Institutunun Abseron Elmi Todgigat Bazasinda
yerind yetirilmisdir. Todqiqat materiali olaraq respublikanin miixtolif bolgalorindon toplanmus,
hoamginin xarici 0lke genbanklarindan alinmig 110 sortniimuns gotliriilmiisdiir. Todqiqat
miiddstinds bitkilar iizorinds fenoloji miisahidslor aparilaraq vegetasiya miiddstine vo ayri-ayri
fazalara goro qiymotlondirilmisdir.Miisahidolor zamani adi lobya niimunolorinds tobii
hibridlogsmonin bas verdiyi miioyyon olunmusdur.

Lobya sortlar1 arasinda tobii c¢arpaz tozlanma 2014-2015-ci illordo bas vermisdir.
Hibridlosmodo keyfiyyotli ana forma kimiAzePHA-16 (gigoklori agiq-¢ohrayi, paxlasi yasil
fonda zolaql, gdvdosi yasil, toxumu ala), keyfiyyatli ata forma kimi iso AzePHA-t/15 (¢igoklori
bondvsayi, paxlasi tiind-bondvsoyi, gdvdasi antosiyanli, toxumu agiq-qohvoyi) niimunslori istirak
etmigdir. Vegetasiya miiddstinds fenoloji miisahidalor aparilmisdr. Yigim vo donin ddyiilmasi
fordi aparilmigdir. Novboti ildo ana bitkilor hibrid pitomnikinds 5 x 5 m sahoado ayrica okilmisdir.
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Yigimda F; hibridlori morfoloji forgliliyine gors se¢ilmis va loklordos bitkilor sayilmisdir.
Kolleksiya materiallar1 {izorinde morfoloji miisahidolor, tosorriifat shomiyyatli slamatlorin
Oyronilmasi vo qiymatlondirilmasi (saho geydiyati, miisahids vo analizlor) asagidaki
«Metodigeskaya ukazaniyam po izugeniyu zernovix bobovix kultur i fasol» (VIR, 1975).
Methodology for the definition of a key set of characterization and evaluation descriptors for
bean (Phaseolus)(2011) metodikalara asason hayata kegirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Respublikamizda kond tosorriifatinin qarsisinda duran on mithiim vozifo toxumculugun
inkisaf etdirilmosidir. Bu problemin halli seleksiyagilarin yiiksok mohsuldar sortlarin
yaradilmasinda olds etdiyi ugurlarindan asilidir. Miiasir seleksiyanin aktual tapsiriqlari,miitloq
fordi slamatlorin manbayi kimi mévcud olan rongarang ilkin materialdan istifado edilmakls hall
olunmalidir. Bels ki, ilkin materialin yaradilmasinda miixtslif metodlardan istifads edilir.

Tadqiqat illorindo Abseron soraitindo lobya sortlari arasinda tobii hibridlogsmonin getdiyi
askarlanmigdir. Adi lobya niimunolorindo tobii hibridlosmo yolu ilo valideyn formalardan
forqlonan hibrid bitkilor alinmisdir.Bizim tocrilbbomizdo bir sortun ¢arpaz tozlanmaya daha ¢ox
meyilli oldugu miioyyon edilmisdir. Belo ki, «AzePHA-16» (sarmagan) niimunosindo tobii
hibridlosma 3,43% toskil etmisdir. Adi lobya nlimunslorindo tosadiifi tobii carpazlasma
AzePHA-16 (ana) vo AzePHA-t/15 (ata) niimunalori arasinda asgkarlanmigdir. Hibridlogsmo tigiin
clitliiklorin secilmasinin nazari asaslar1 Mendelin irsiyyot qanunlarina uygun olmusdur. Belo ki,
birinci nosildo (Fp) biitiin hibrid bitkilor genetik baximdan eyni, amma valideynin genetik
strukturundan asili olan hor hansi genin dayaniqligina géro homoziqot va ya hetroziqot olur. Bu
olamaotlordo ikinci (F2) vo novboti nosildo parcalanma bas verir. Buna goro do, seleksiyada
zorarvericiloro qarst davamli vo digor tosorriifat ohomiyyotli olamatlorlo yiiksok doracada
xarakterizo olunan niimunalarikinci nasil hibrid populyasiyadan secilir
(http://www.activestudy.info).

Bizim tocriibomizds miixtalif rongli ¢i¢ok, paxla, gdvde vo toxumlart olanlobya bitkilari
carpazlagsmada istirak etmisdir. Ana formanin ¢i¢oyi agig-¢ohrayi, tozo paxlasi yasil zolaqli,
govdasi yasil, toxumu ala; ata formanin ¢i¢oyi bondvsoyi, paxlast tiind-bondvsoyi, govdosi
antosianli, toxumu agig-qohvoyi olmusdur. Birinci nasil hibrid bitkilorinin hamisinin ¢igoklori
bondvsayi, paxlasi tund-bondvsoyi, govdasi antosianli, toxumlar: iso ala olmusdur.F;-do biitiin
hibrid bitkilor ata bitkilors oxsamaqla slamatlorin dominant oldugu askarlanmisdir (sokil 1, 2).

Sakil 1.Toxum va paxlalarinin rangina gors valideynlarindan farqlonan hibrid forma
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Ikinci nosildo parcalanma daha miirokkob xarakter almisdir. Fo—do fenotipa gore pargalanma
polihibrid c¢arpazlasmada oldugu kimi slamatlorin (genlorin) sorbast paylanmasi (asili olmadan)
ganunauygunluguna osason bas vermisdir. Oz-6ziino tozlandigindan novbeti nosiller
ticiinonlardan miixtalif formalar alinmigdir. Belo ki,F, —do fenotipa goro 28 genetik sinif
almmigdir (sokil 3, 4).

Sakil 3. ikinci nosil bitkiler.
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Sakil 4. Lobya bitkisiningarpazlagmasinda toxum formasina, toxum Ortiiyiiniin rangine vo paxlanin rongi
slamatlorinagéraF,—do pargalanmasi.

NOTIiCOLOR

Belaliklo, hibridilosma naticasindo yalniz valideyn formanin olamat vo xiisusiyyatlorini 6ziindo
birlosdiron formalar deyil, hom do tamamils yeni keyfiyyatlori inkisaf etdira bilocok orqanizmlor ds slda
etmok miimkiindiir. Belos ki, goriindiiyl kimi, adi lobya hibridlasmo zaman1 rekombinasiya, genotipik va
somatik doyiskenlik noticasinds son deraco yiiksok variasya dayiskonliyi gostomisdir. Tobii doyisikliklor
arasinda toxumun rang vo formasi, bir bitkide paxlanin sayi, paxlada toxumun say1 genis yer almigdir.
Bunuda qeyd edok ki, adi lobyalarda novdaxili vo novloraras: ¢arpazlasmada hetroziso ¢ox nadir halda
rast golinir.

Carpaz tozlanma naticasinds oaldos edilon tabii hibridlor seleksiya iigiin qiymatli baglangic materiali
hesab olunur (Krilova, 1965; Litvinov, 1972; Beard, Knovvles, 1971). Tadqiqatin naticslerindon lobya
bitkisinin ononovi seleksiya islorinds, yaxudda keyfiyyetli ilkin materialin yaradilmasi metodu kimi
istifado edilo bilor. Hibridilosmo naticesinds istonilon xiisusiyyatlorin birlosmosilo sabit yeni formalar
yaranir ki, onlardan da yeni sortlarin yaradilmasinda seleksiya islorinds istifads olunacaqdir.

Bizim tocriibomizds ¢igoklorin axtalanmasina vo tozlanmasina amok sorf olunmadan lobyanin ¢arpaz
tozlanmasindan alinmis tobii hibridlordon seleksiya mogsadi {igiin istifade etmok imkani1 yaramisdir.
Bununla belo ¢arpaz tozlanma doracasi meteoroloji soraitdon do asili olmusdur. Kolleksiyani
zonginlogdirmak vo golocok seleksiya islorinde istifads olunmasi {igiin 15 forma secilorak hibrid
pitomnikinds tadqiq edilir.
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ECTECTBEHHAS 'HBPU/IN3ALIUSA PACOJIU (PhaseolusvulgarisL.), KAK METO/
CO3JJAHUSA UCXOJHOT'O MATEPHAJIA JIJIs1 CEJIEKIIUA

A.M.Acanosa
Wncturyt 'enernyeckux Pecypcos HAHA

Briepeie B A3zepOaiijkaHe OCBEUICHBI PE3yNbTaThl M3YYCHUS ECTECTBEHHBIX T'HMOPHUIOB MEXKIY
copTamMu OOBIKHOBEHHOU (hacomu. Jlo cuX MOp HU OIWH HCCIeNoBaTeNh B A3epOaiipkaHe HE oTMedal
€CTECTBCHHYIO THOPUIN3AINI0 Y MecTHBIX GopMm. [Ipu ecrecTBeHHON THOpHIM3ANNY MEXTY 0Opa3iamuy,
B KadeCcTBE MaTepHHCKOH ¢opMbl Obul B3AT oOpaszen; AzePHA-16 (¢ 0iemHO-PO30BBIMU IIBETKAMH,
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nécTpeIMUHA 3eJeHOM (poHe 000amm, 3eleHBIM CTeOJIeM, KPEMOBBIMH KpPacHO-NIECTPHIMHU 3EpHAMH), B
KadecTBe OTIOBCKOH — AZePHA-t/15 (¢ ¢uonmeToBBIMH HBETKaMH, TEMHO - (HOJIETOBHIMH 0Oo0amwu,
(OUOJIETOBEIM C aHTOIIMAHOM CTE0JIeM, CBETIIO—KOPHYHEBBIMU 3epHaMM). EcTecTBeHHAs THOpHUIU3AIINS
cocraBuia 3,43%. Y Bcex THOPUIHBIX pAaCTEHHIA MEPBOTO MOKOJICHUS IIBETKU ObUTH (PHOJETOBBIMHE, O0OBI
TEMHO-(HOJICTOBBIMH, CTEONM C aHTOIIMAHOM, CEMEHA CBETJIO - KOpW4YHEeBbIe Ha méctpoMm Qone. Bo
BTOPOM TIOKOJICHUH pACIICTJICHHEe HOCWIIO CIOXHBIA xapakTtep. Pacmernenme B F2mo ¢enotumy
NPOM30IIIO0 B COOOTBETCTBHM C 3aKOHOM HE3aBUCHMOTO pAaCHpe/eieHUs] TeHOB Yy IOJIUTHOPUAOB
ckpeuuBanui. B F2 no ¢penoTuiry 66u10 monydeHo 28 TeHeTUYEeCKUX KIIACCOB.

OcHOBHaS 11eJTb NCCIIEIOBAHNS — U3YYE€HHE €CTeCTBEHHON THOpHIN3aliy Y (acoIr U BO3MOXKHOCTEH
ee WCIMoNb30BaHUS B celekiuu. llepekpéctHoe ombuieHHe (HacomM TPEACTABISAET TEOPETHUECKUN W
NpakTUYeCKUi WHTepec Ans cenekuud. [loMuMO 3TOro, MCmonb3ys €CTECTBEHHYIO THOPUIHM3ALUIO,
MOYKHO YIIyYIIUTh METOAWYECKHE ACTEKThl CO3JaHMs HOBBIX TeHOTHNOB (aconmu. Takum oOpazom, B
pe3ynpTaTe THOPWAM3AIMKA MOXKHO TIOJIy9aTh HOBBIE OPTraHU3MBI, CIIOCOOHBIE HE TOJBKO COYETaTh
MIPU3HAKK W CBOMCTBA MCXOIHBIX POJUTEINHCKUX (OpPM, HO M Pa3BHBATh COBEPIIEHHO HOBHIE KadecTBa.
EctecTBeHHBIE THOPHIIBI, TTONYYCHHBIE B PE3yJbTaTe MEPEKPECTHOTO OMBUICHHS, MPEICTABISIOT cOOOH
LIEHHBII UCXOAHBIA MaTEepHall AJI CEICKLUU.

PesynbraThl ucciie0BaHUN MOTYT OBITh MCIIOJIb30BaHbI B TPAJAULIMOHHOMN CENEKIIMOHHON paboTe 1Mo
KyJnbType ($acoiu WIH B Ka4eCTBE CAMOCTOSATEIBHOTO METO/Ia TIPH CO3JaHIH Ka4yeCTBEHHOTO MCXOIHOTO
MaTtepuana. B Hamem ombite, OblIa CO3/1aHAa BO3MOKHOCTh HCTIOJIB30BAHHS B CENEKINH, 0€3 pOBEICHUS
CTEpUIIM3AIMA W OMBUICHUS IIBETOB, MPUPOAHBIX THOPHUIOB (hacoiy, MOJYHYEeHHBIX MPH MEPEKPECTHOM
OIIBIJICHUU. I[HSI 060I‘aH.[eHI/I$1 KOJUICKIIMHU U HUCIIOJIB30BAaHUS B 6yIly1]lI/IX CCJICKIIMOHHBIX HUCCJIICJOBaAHUAX
ObpuTH 0TOOpansl 15 dopm. B Hacrosimee BpeMsi 3TH (OPMBI UCCIEAYIOTCS B THOPUIHOM MUTOMHUKE.
[ToMmumo 3TOrO, OBLTO TMOKAa3aHO, YTO CTEMEHb MEPEKPECTHOIO OIBUICHUS 3aBHCUT TaKXKe U OT
METEOPOJIOrNYECKUX YCIOBHUM.

KioueBblie cnosa:(baconb, HeperéCTHOG OIIbIJICHUEC, €CCTCCTBCHHAA FI/I6pI/I,Z[I/I3aLII/IH, OKpacka 3¢pHa,
AHTOIIMAaH, MCTCOPOJIOTNYICCKUC YCIIOBHA, HCXOHHBIﬁ Marepual

NATURAL HYBRIDIZATION OF THE BEANS (Phaseolus vulgaris L.) AS A METHOD FOR
PRODUCING OF INITIAL MATERIAL FOR SELECTION

Asadova
Genetic Resources Institute of ANAS

The article is devoted to natural hybridization of ordinary bean (Phaseolus vulgaris L.) and hybrids
derived from this crosses. So far, none of the researchers has mentioned the occurrence of natural
hybridization among local forms of ordinary bean in Azerbaijan. In the natural hybridizationbetween the
accessions, the following varieties were taken as parental forms: as a maternal plant -AzePHA-16 (pale
pink flowers, on a green background striped beans, green on the stems and on creamy red striped
grain), as a paternal parent - AzePHA-t/15 (purple flowers, dark purple beans, with anthocyanin stems
and light browncolored grains). Natural hybridization has been represented by 3,43%. All hybrid plants of
the first generation have violet flowers, dark purple beans, anthocyanin stems and light-brown striped
seeds. In the second generation, the segregation was performing more complex characteristics. F;
segregation is a natural consequence of the independent distribution of genes in poly hybrid crossing. In
case of the self- pollination, they will produce different offspring in the next generation. The phenotypic
classes of F, corresponded to 28 genotypic classes.

The purpose of these investigations is to study the natural hybridization of beans and reveal its
possibilities for trait improvement in breeding practice. Cross-pollination of beans is of theoretical and
practical interest for breeding. Secondly, the purpose is to develop methodological aspects of creating
new genotypes of beans using natural hybridization. Thus, as a result of hybridization, it is possible to
obtain new forms that can not only combine the characteristics and properties of the original parental
forms, but also develop completely new qualities. Natural hybrids obtained from cross-pollination can
serve as a valuable initial material for selection.

The research results can be used in the traditional bean crop breeding works or as an independent
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method for producing of selection material. In our experiments we obtained this material without
emasculation and pollination procedures. The 15 forms were selected for the enrichment of collection and
usage in further research works. These forms are currently being investigated in a hybrid nursery.
However, it has been shown that the degree of cross-pollination also depends on meteorological
conditions.

Keywords: beans, cross-pollination, natural hybridization, color, anthocyanin, meteorological conditions,
initial material
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CONSERVATION OF SEED POOL OF PLANT GENETIC RESOURCES IN THE
AZERBAIJAN NATIONAL GENEBANK

S. AMAMMADOVA PhD, ass.prof., AT.MAMMADOV PhD, ass.prof., N.S.KALANTAROVA
PhD,LAMIRZALIYEVA, Z.1. AKPAROV, corr.member of ANAS

Genetic Resources Institute of ANAS, Baku, AZ1106, Azadligave., 155 smamedova2002@mail.ru

This paper highlights work on the mobilization and conservation of plant genetic resources of
Azerbaijan. Features of addressing the issue of conservation and restoration of Azerbaijan PGRs
have been noted in the National Program for the Biodiversity Conservation, which defined the
strategy of conservation, development, and rational use of all the genetic diversity of plant
resources at the national level and their integration into the world system of preservation of natural
resources.In connection with the real threat to the collections stored in different research institutes
of the republic in adverse conditions, in order to save the existing unique and valuable diversity of
the genetic resources of Azerbaijan, a National Genebank of a medium term seed storage mode, as
well as a zonal network of field genebanks and gene pool gardens, has been in operation at the
Genetic Resources Institute since 2004, where collectible samples are constantly kept in an active
state and their morphological and physiological, biochemical, immunological, and cytogenetic
parameters of life are assessed. Information accumulated in all of the stages of collection,
preservation, and restoration is documented and placed into a central electronic database.The
bases of legal, economic, and organizational relations arising in the process of creation and
operation of the National Genebank of the Republic of Azerbaijan are defined in the Act “On the
Protection and Efficient Use of Plant Genetic Resources” adopted in 2011. In this article gives a
summary for the activities of the National Genebank at the Genetic Resources Institute of the
AzerbaijanNational Academy of Sciences, establishment of the Information Center, and
development of a unified information system with a centralized database for the plant genetic
resources of Azerbaijan. Central electronic database contains information on 13237 samples (113
families, 457 genera, 888 plant species, 318 subspecies), 7646 (66 families, 268 genera, and 495 plant
species) of which are stored inthe medium-term storage chamber of the National Genebank with a
controlled temperature of +5 - +7°C. The long-term storage chamber with a controlled temperature
of - 20°C contains 651 seed samples.

Keywords: gene pool, genebank, seeds, conservation, database

The rich diversity of plant species that grow on the territory of the republic is represented by
4500 species, which is about 64% of the Caucasus flora and 11% of the flora of our planet. 209
species of plants of Azerbaijan, representing 32 families and 98 genera, are endemic, of which
547 species are currently threatened with extinction (Sliyev, ©kparov, 2002). No less than 10%
of the species are regarded as rare or endangered and are subject to protection. Representatives
of 125 plant families grown in Azerbaijan, or 80% of the 156 family total for the Caucasus
region, 930 genera are representedin Azerbaijan, or 72,3%of the 1286 genera total in the
Caucasus (Solomon et al., 2013). At the same time, Azerbaijan has a developed agroindustrial
infrastructure and is one of the most active producers of hydrocarbons. In this regard,
manmadepollution of natural andartificial biocenoses is very likely. This creates a real threat to
the conservation of the whole diversity of plant resources in the region. As a result, there is
increased erosion in the species composition of natural phytocenoses and accelerating
degeneracy of inherited traits in species and varieties of cultivated plants. Throughout this time,
breeders in Azerbaijan created different varieties of cultivated plants that are characterized by
high yield and grain quality, early maturity, and resistance to extreme factors and have yet to
lose their breeding and genetic value. Unfortunately, some valuable varieties that were created in
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Azerbaijan long ago are disappearing or are under threat of extinction. Wheat varieties
Garagilchig, Sari, Agh, Girmizi, and Kosa; barley varieties Gara, Dagh, and Agh; maize varieties
Zakatala and Khojali; white_grainKhudat and Guba; red grainTovuz; and others are vivid
examples. In the Act of Republic of Azerbaijan “On the Protection and Efficient Use of Plant
Genetic Resources” adopted in 2011, brands(old varieties of national breeding) of cultivated
plants of Azerbaijan have been declared national property and are protected by law (Azorbaycan
Respublikasinin “Maodoni bitkilorin genetik ehtiyatlarinin miihafizosi vo somorali istifadosi
haqqinda” Qanunu, 2011).

Modern forms of preserving the gene pool of plantresources are based on the use of conservation
practices. Saving a set of species characters rests, above all, on the need to maintain viability of
the seed fund in conditions that do not violate their genetic integrity. Sustainable conservation of
plant genetic resources (PGRs) depends on effective management ofgenebanks through the use
of standards and procedures that ensure survival and availability of PGRs (FAO. Genebank
Standards for Plant Genetic Resources for Food and Agriculture, 2014). Ex situconservation can
save species from extinction in nature and provides material for reintroduction andpropagation of
plants and programs of economic benefit, as well as for research and educational purposes.
Features of addressing the issue of conservationand restoration of Azerbaijan PGRs have been
noted in the National Program for the Biodiversity Conservation (2006), which defined the
strategy of conservation, development, and rational use of all the genetic diversity of plant
resources at the national level and their integration into the world system of preservation of
natural resources. As part of this program, the Genetic Resources Institute created by the
National Academy of Sciences of Azerbaijan was given thefunction of coordinating the research
work of academic and industrial institutions in the field of biodiversity. The main holders of
collections of plant genetic resources are agencies and institutions of two organizations the
National Academy of Sciences and the Ministry of Agriculture of the Azerbaijan Republic
(Akparovet al., 2013). The bases of legal, economic, and organizational relations arising in the
process of creation and operation of the National Genebank of the Republic of Azerbaijan are
defined in the Act “On the Protection and Efficient Use of Plant Genetic Resources” adopted in
2011.

In connection with the real threat to the collectionsstored in different research institutes of the
republic in adverse conditions, in order to save the existing unique and valuable diversity of the
genetic resources of Azerbaijan, a NationalGenebank of a mediumterm seed storage mode, as
well as a zonal network of field genebanks and gene pool gardens, has been in operation at the
Genetic Resources Institute since 2004, where collectible samples are constantly kept in an
active state and their morphological and physiological, biochemical, immunological, and
cytogenetic parameters of life are assessed. The use of biotechnological methods using DNA
markers allows determining the degree of genetic diversity of collectible samples, as well as
optimizing the composition and number of samples.More than 13000 valuable samples have
been collected, restored, and saved in the National Genebankand gene pool gardens of the
Genetic Resources Institute, mostly of local genetic diversity, including 2401samples of wild
relatives of cultivated plants and 2372varieties and forms of national breeding, of which
400varieties are more or less used.Seed samples of plants collected during expeditions, coming
from experimental stations, or sent by donor organizations are stored in a reservoir, documented,
and recorded in an electronic database (Figurel).
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Figurel. Scheme of arrangement of collection, conservation and restoration of plant genetic resources

Thenext phase is conservation and restoration of plantsamples. Those samples forwhich a
danger of degeneration (local varieties) or disappearance (wild type)has not been identified are
stored in in situ conditions.Those samples for which the aforesaid danger existsare stored in ex
situ conditions. This involves maintenance of plant samples in field genebanks and gene pool
gardens and their reproduction in gene poolnurseries and storage in the seed genebank.
Beforestorage, seeds should be tested for viability, geneticintegrity, and durability of storage.
The time of theirstorage is determined depending on the genetic potential of the longevity of the
seeds. The seeds are driedbefore placing up to 5-10% of moisture, depending onspecies, in order
to save seed germination. They arethen packed in plastic containers with a dehumidifier(silica
gel) and placed in a vault (Mammadova,Mirzaliyeva, 2015). A cold chamber ofmediumterm
storage provides reliable conservationof the seed fund of collections. As seen in the chart,
theprocess of replenishment of the seed fund has obtaineda dynamic character since 2005
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(Figure2).

Figure 2. Dynamics of replenishment of the National Genebank seed fund.

At the present time, the medium term storage chamber of the Genetic Resources Institute with a
controlled temperature of +5-7°C contains 7646 seed samples belonging to 66 families, 268
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genera, and 495 plant species (Figure3, 4).The longterm storage chamber with a controlled
temperature of —20°C contains 651 seed samples.
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Figure 3.Relative proportion of samples of different plant groups in the medium-term storage chamber

(as of June 2019)

Over set periods of storage, the seed material is subjected to restoration and regeneration.
Information accumulated in all of the stages of collection, preservation, and restoration is
documented and placed into a central electronic database, which contains information on 13237
samples belonging to 113 families, 457 genera, 888 plant species, and 318 subspecies (Figure 5,

6).
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Figure4.Relative proportion of categories of samples in themedium-term storage chamber(CV-variety;
LA - old landraces; RM - research material; UM - breeding material; WI -wildspecies; Other)
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Figure5.Relative proportion of samples of different plantgroups in the database (as of June 2019).
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Figure6.Relative proportion of categories of samples in thedatabase(as of June 2019).

For effective inventory ex situ of the preserved plant genetic resources, mobile groups for
each cultivated crop have been set up in appropriate institutions. For a complete inventory and
certification of the plant genetic resources of Azerbaijan, the Information Center was established
and a unified Information System with a centralized database for the plant genetic resources of
Azerbaijan was developed that includes three main functional blocks - inventory, analytical,
andorganizational managerialat the Genetic Resources Institute. For the creation of plant genetic
resources database we used MS Visual FoxPro computer programming package (Mammadovet
al., 2006). Local databases have alsobeen created that help to operatively solve
analyticalproblems in rational management of plant geneticresources. The information system
allows defining amanagement strategy, policies, and future actions inthe field of the plant genetic
resources (AxnapoBump., 2018).

In the structure of the Central Database there were created 11 characterization and
evaluation databases for some leguminous and cereals plants by each crop group (Akparov et al.,
2018).

The characterization databases of the wheat, barley, maize, triticale, rye, cowpea, vetch, pea,
lentil, bean and grass pea (13 species, 2186 accessions) were created in the
“CHARACTERIZATION” tables of different structure per plants were created in every database
to store characterization and evaluation data (Figure 7).

The research material consisted of accessions belonging to the cereals and leguminous plants
that seed materials are being conserved at the medium term conservation in National Genebank
and have all passport descriptors at Central Database (Mirzaliyeva et al., 2017).

In the present study, we have used characterization data of wheat, barley, triticale, rye, bean,
cow pea, chickpea; grass pea conserved in our Genebank and attempted to determine a frequency
of accessions with traits that are preferred by breeders in the breeding programs.
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Figure 7.Characterized cereals and leguminous plants and their amount

The involvement of institutions and organizations as users of information resources in the
field of agrobiodiversity and their provision with communications equipment and computer
technologies has shaped local information networks for record of receipts and movement of
germplasm. Currently, an information space was formed that includes 14 scientific institutions,
34 collections, and 3 educational institutions and has channels of direct and reverse connection to
the informational network of the republic, specialized working groups, and local networks for
individual cultivated crops, individual professionals, and farms. The Central Database of stock
collections of plant genetic resources is connected to this information community (Axnapos,
Mawmenos, 2007). The creation of the national information exchange mechanism in 2006 and
connection of its Internet portal and database management systems to the information network of
the republic for plant genetic resources contributed to formation of the information space in the
field of biodiversity conservation and gain of system integrity (Mirzaliyeva,2015). The largest
international projects in the field of long term seed storage are projects of a global trust fund.
Their goal is collection, restoration of high priority national collections, their duplication in
international genebanks, and development of new seed conservation technologies.
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AZORBAYCANIN MiLLi GENBANKINDA BiTKi GENETIK EHTIYATLARININ
TOXUM FONDUNUN QORUNUB-SAXLANMASI

S.A.Mommabadova, A.T.Mommoadov, N.S.Kalontorova, i.A.Mirzaliyeva, Z.i.kaarov
AMEA Genetik Ehtiyatlar Institutu

Bu is Azorbaycanin bitki genetik ehtiyatlarinin toplanmasi veo miihafizasi {izro faaliyyatlori oks
etdirir. Azorbaycanda Bitkilorin Genetik Ehtiyatlarinin qorunmasi va barpasi problemin hollinin
xisusiyyatlori biitiin bitki ehtiyatlarmin genetik miixtalifliyinin milli saviyyado qorunma strategiyasi,
inkisafi, rasional istifadesive timiimdiinya tobii sarvetlorin qorunmasi sistemina inteqrasiyasi Bioloji
miixtolifliyin  Qorunmast Milli Proqramui ilo avvalcadon miisyyanlogdirilib.Respublikanin miixtalif
todqiqgat institutlarinda slverissiz soraitdo saxlanilan kolleksiyalar iiciin real tohliiko oldugundan, mévcud
genetik ehtiyatlarin unikal vo doyorli miixtslifliyini qorumaq iiclinAzorbaycan Genetik Ehtiyatlar
Institutunda 2004-cii ildon orta miiddatli toxum saxlama rejimi olan genbank, habelo saha genbanklarmin
zonal gobakasi vo genofond baglart foaliyyat gostorirki, orada kolleksiya niimunolori daim aktiv halda
saxlanilir, onlarin morfofizioloji, biokimyavi, immunoloji vo sitogenetik hoyati parametrlor
qiymotlondirilir. Kolleksiya, konservasiya vo borpanin biitiin morhslalorinde toplanan molumat
sonadlagdirilir vo elektron Morkazi Molumat Bazasina daxil edilir. Azorbaycan Respublikasi Milli
Genbankinin yaradilmas1 vo foaliyysti zamani yaranan hiiquqi, iqtisadi vo toskilati olagalerin osaslar
2011-ci ildo gobul edilmis “Madoni bitkilorin genetik ehtiyatlarimin miihafizosi vo somorali istifadasi
haqqinda” Qanununda miioyyan edilmisdir. isdo AMEA Genetik Ehtiyatlar Institutunun struktur vahidi
olan Milli Genbankin faaliyyati, Informasiya Morkozinin yaradilmasi, Azorbaycanda bitki genetik
ehtiyatlar1 tizromorkozlosdirilmis molumat bazasina malik uygunlagdirilmis informasiya sisteminin
islonib-hazirlanmasi haqqinda molumatlar verilmisdir. Markozi elektron molumat bazasi 7646-s1 (66
fosilo, 268 cins, 495 nov) Milli Genbankin ortamiiddoatli saxlama kamerasinda +4 - + 7°Ctemperatur
soraitindo saxlanilan,iimumilikde 13237 bitki niimunasi (113 fasilo, 457 cins, 888 ndv, 318 yarimnov)
haqqinda molumatlar1 shats edir. -20°C temperaturda idars olunan uzunmiiddatli saxlama kamerasinda
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651 toxum niimunasi saxlanilir.

Acar sozlar: genofond, genbank, toxum, gorunub-saxlanma, malumat bazasi

COXPAHEHUE CEMEHHOI'O ®OHJIA TEHETUYECKHUX PECYPCOB PACTEHUM
B HAIITUOHAJIbHOM 'EHBAHKE A3EPBANKAHA

C.A.MamenoBa, A. T.Mamenos, H.C.Kanantaposa, U.A.Mup3aiueBa, 3.U1.AxnapoB
WucTtutyT reHernyeckux pecypcoB HAHA

B pabote ocBemieHa AeATEIbHOCTh [0 MOOWJIM3ALMKA MU COXPAHEHUID TIE€HETHUYECKUX
pecypcoB pacteHuil AszepOaiikaHa. OcoOEHHOCTH pelIeHUs MNpoOJeMbl COXpaHEHHs M
BoccraHoBieHuss [PP  Asepbaiimkana mnpenonpenenensl HammonansHoU — IIporpammoit
COXpaHeHMsI OMOpazHOO0Opa3usi KOTOpas OIpeneNuia CTPATeTHI0 COXPAaHEHHs, Pa3BUTHS U
PALMOHAJILHOTO HCIOJIb30BaHUSI BCEr0 N'EHETHYECKOI0 Pa3sHOOOpasus pacTUTENbHBIX PECYPCOB
Ha HALIMOHAJIBHOM YPOBHE M MX MHTETPUPOBAHUS BO BCEMUPHYIO CUCTEMY OXPaHbl IPUPOIHBIX
pecypcoB. B cBSi3M C peanbHOUM yrpo30Ml i KOJUIEKIUMH, XPAHSAUIUMXCSA B Pa3JIMYHbIX HAYy4YHO-
UCCIIEI0BATEIbCKUX MHCTUTYTaX PecnyOnuku B HEOIAronpusATHBIX YCIOBMSIX, JJIsl COXPaHEHUs
CYLIECTBYIOILIETO  YHMKaJIbHOIO W  LEHHOIO pa3HOOOpa3usi TIEHETHYECKUX PECypcoB
Azepbaiimkana npu HMHctutyre reHetmdyeckux pecypcoB ¢ 2004 rona ¢yHKIIMOHUPYET
Hanmonaneneii ['eHOaHK cO CpEeAHECPOUYHBIM PEKUMOM XPAaHEHHS CEMsH, a TAKXKe 30HAJIbHAs
CeTh IOJIEBBIX INeHOAHKOB M T€HO(OHAHBIX Ca/l0B, IJ€ KOJUIEKIIMOHHbIE O0pa3lbl MOCTOSHHO
NOJJIEPKUBAIOTCA B aKTUBHOM COCTOSIHMM, MPOBOJUTCS OLIEHKa MX MOP(PO(HU3NOIOTHUECKUX,
OMOXMMHUYECKHUX, UMMYHOJIOTHUECKUX U IIMTOT€HETUYECKHX MapaMeTpPOB KHU3HEIEATEIbHOCTH.
Hakonnennas Ha Bcex oJramax cOopa, COXpaHEHMs] W BOCCTAHOBIIEHUS HWHGOpMaus
JOKYMEHTUPYETCSI M BHOCHUTCA B dJeKTpoHHYIO llenTpansHyro baszy JlaHHbIX. OCHOBBI
IIPABOBBIX, IKOHOMHUYECKMX M OpPraHU3allMOHHBIX OTHOIIEHUH, BO3HMKAIOIIMX B Ipoliecce
co3nanus U jedarenbHoctd HanwmonamsHoro I'enOanka AsepOaiikanckoit PecnyGnuku,
onpezeneHsl B mpuHaToM B 2011 roay 3akone «O coxpaHeHUH U 3P(PEKTUBHOM UCIOIb30BaHUU
TEHETHUYECKUX PECYpPCOB  KYJIBTYPHBIX pacTeHMi». JlaHpl cBeneHMs O JAEATEIbHOCTU
Hanmonanenoro I'enbanka, ¢(yHKUMOHMpyOmEro npu MHCTUTYyTE TE€HETHMUECKHUX PECYpCOB
HAHA, o co3ganun WHbpopmanmonHoro IleHTpa u pa3paboTke yHUPHUIMPOBAHHOU
MH(OPMALIMOHHON CHCTEMBI C LIEHTPAJIM30BAHHON 0a30i JaHHBIX MO T€HETUYECKUM pecypcam
pacrenunii AzepOaiimkana. LleHTpanbHas s1ekTpoHHas 06a3a JaHHBIX COJACPKHUT MHPOPMALIUIO O
13237 obpasmax (113 cemeticts, 457 ponoB, 888 BumoB, 318 moaBuaOB pacrenuii), 7646 (66
cemeicTs, 268 poaos, 495 BUIOB pacTEHUI) U3 KOTOPBIX XPAHATCS B KAMEPE CPEIHECPOUYHOTO
xpanenus: HanmonansHoro ['enbanka ¢ KoHTposmpyemoi temneparypoit +4 - +7°C. B kamepe
JIOJITOCPOYHOTO XpaHEHUsI ¢ KOHTpoiupyemoit Temrneparypoii -20°C coxpansiercst 651 oOpazen
CEMSH.

KimoueBble ciioBa: I‘CHO(i)OH)l, I‘eH6aHK, CEMCHa, coxpaHeHHe,6a3a JaHHBIX

30

——
| —



AMEA Genetik Ehtiyatlar Institutunun Elmi dsarlori, VIII cild, Ne 2 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume V111, A2 (2019)

UOT 635.25

AZORBAYCANIN BAS SOGAN (Allium cepal.) KOLLEKSiYASININ ABSERON
SORAITINDO TODQIQININ YEKUNU

S.R. HOSONOY b.iif.d.

AMEA GenetikEhtiyatlarInstitutu, Baki, AZ 1106, Azadliq pr.,155
hasanovsabir92@gmail.com

Hazirda Azorbaycan Respublikasinin arazisindd bas sogamin (Allium cepa L.) xarici
dovlatlordon gotirilmis, reproduksiya yeri vo alinma monbayi malum olmayan sort-formalari vo
heterozis effektli hibridlori cox genis sakildo becorilir. Soganlar carpaz tozlanan bitkilordir. Bu isd
yerli bas sogan genofonduna ¢ox ciddi ziyan vurur.

Respublika orazisindo genis yayillmis monsdyi molum olmayan bas sogan sortlarinin
becarilmasinin qarsisim almaq maqsadils, yerli xalq seleksiyasi sortlari, elmi seleksiya sortlar1 va
avvallor bura introduksiya edilmis, yerli soraits adaptasiya olunmus (20-ya gadar niimuna) sort v
sort-formalar Abseron soraitinds dyronilmis vo bu zona iiciin daha shomiyyatli olan bas soganin
Kabo Qusarcayski (Borispol), Dusu, Pespazak, Luqanski sortlar1 secilmisdir.Onlarin becarilmasi vo
aqrotexniki qulluq iisullari islonib hazirlanmisdir.

Mbohsuldarhga gora Luqanski vo Dustu sortlar1 daha cox forqlonmisdir. Bu sortlardan bir
lokdon (2,5 m® alinan mohsul 21,2-21,3 kq olmusdur ki, bu da nazarat sortunda (Yerli Masall)
oldugundan 3 dofo> coxdur. Bir soganagin ¢okisind gora Kaba (Qusarcay) (169,1q), Pespazak
(169,1q), Dustu (171,7 q) va Luqansk (177,8 q) sortlar1 bir-birlorindon cox da forqlonmomisdir.
Onlarin gostoricilori nozarat Yerli Masalli sotunda oldugundan 2 dafs coxdur. Yerli Masalh
sotunun digorlorindon 6-9 giin tez yetismasino baxmayaraq, mohsuldarh@na gora (Kaba
(Qusarcay), Pespazak, Dustu vo Luqansk) gerido qalir.

Tadqgiqatdan goriiniir ki, vegetasiya dovriiniin uzunlugu Abseron soraitinds cox da boyiik
shomiyyat kasb etmir. Kaba (Qusarcay), Pespazak, Dustu vo Luqansk sortlarinda mahsuldarhgin
nazardt Yerli Masalli sortunda oldugundan 2-3 dafs cox olmasi bu vo ya digor itkini ohomiyyoatsiz
edir.

Nazarat (Yerli Masalli) sortundaki toxum zoglarimin say1 Kaba (Qusarcay), Pespazak, Dustu vo
Luqansk sortlarinda oldugundan azdir. Pespazak sortunda c¢otirdoki ¢icoklarin sayinin
digarlorindakilordan daha ¢ox olmasina gora bu sortda bir lokdan (2,5 m?) alinan toxum mahsulu
digarlorindon ¢oxdur.

Bizim apardigimiz tocriibalor gostorir ki, Abseronda yerli bas sogan sortlari ila yanasi yiiksok
bioloji-tasarriifat gostaricilorina gora forqlonon Pespazak, Dustu va Luqansk sortlarnm da
becarmok alverislidir.

Dérd il miiddatindo bas sogan kolleksiyasinin 6yronilmasinin noticasi olaraq Abseron soraiti
iiciin daha ohomiyyatli olan sortlar miisyyonlosdirildi. Abseron soraitindos bu sortlardan
aqrotexniki qulluq gostarildikdos keyfiyyatli toxum va soganaq mahsulu almaq olar.

Acar sozlar: sogan (Allium L.), populyasiya, sort, genofond, hibrid, mahsuldarhq, vegetasiya dévrii,
adaptasiya

GIRIS

Son molumatlara gors soganlarin diinyada 1000-0 godor novii yayilmisdir.Dad keyfiyyotino
va 1yino gora onlarin bir qismi hals qodim zamanlardan kulturaya keg¢irilmisdir (®puzen, 1988;
I"acanos, 2012).

Soganlarin diinyada daha genis yayilan1 bas sogandir ki, onun da aqrokulturada becarilma
tarixi 6000 ildon ¢oxdur (Ammes, 1997). Tadqiqatgilar uzun illor bas soganin dyronilmosi vo
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sortlarinin yaradilmasi ilo mosqul olmuslar.Hazirda bas soganin (Allium cepa L.) ¢oxlu sayda
sortlart vardir vo hor il do yeni sortlaryaradilaraq tosorriifat¢ilarin sorancamina verilir.

Torpag-iglim soraitino gors, Azorbaycanin orazisi digor 6lkslorinkindon ¢ox forglonir.Hotta
ayri-ayrt bolgolorin ekoloji soraiti bir-birindon ¢ox koskin forqli olduguna goro, yerli shalinin
uzun illor segmo aparmasi noticosindo burada bas soganin xeyli sayda xalq seleksiyasi sortlari
yaradilmigdir ki, onlarin da oksariyyati becarildiklori rayonlarin adlari ils (Yerli Xagmaz, Yerli
Naxcivan, Yerli Imisli, Yerli Masalli vo s.) adlandirilmisdir (Qafarov, 2006; Oliyev, 2008;
I"acanos, 2012).

Sovetlor birliyi dovriindo ayri-ayr1 respublikalarda yaradilmis sortlar Azorbaycana
introduksiya edilorok burada miioyyon bolgalordo rayonlagdirilmis vo onlarin osasinda yeni yerli
sortlar da yaradilmisdir (Anues, 1997; Hoasonov, 2012).

Respublikada yerli sortlarin introduksiya edilmis sortlarla qarisiq becarilmasi yeni hibrid
populyasiyalarin yaranmasina sobob olmusdur.Son zamanlar xarici mengali heterozis effektli
hibridlorin becarilmosina istlinliik verilmosi sogan genofonduna ciddi ziyan wvurur vo
genofondun qorunub saxlanmasi isini aktuallagdirir (Hoesenov, 2012). Ona goro do genofondda
olan sortlarin bolgalor {igun daha shomiyystli olanlarinin miisyyonlosdirilmasi isi aktualdir.

Todqgiqat isinin  osas moqgsadi kolleksiyada olan bas sogan sortlarindan vo
populyasiyalarindan Abseron soraiti tigiin daha shomiyyatli olanlarini agkar etmokdir.

MATERIALVO METODLAR

Kolleksiyada olan xalq seleksiyasi, elmi seleksiya, introduksiya sortlar1 vo populyasiyalari
Abseron soraitindo becarilorak qiymatlondirilmisdir.

Qiymatlondirmads miixtalif muislliflor torofindon toklif edilmis metodikalardan istifads
edilmisdir (Mcmaunos, 1967; locniexos, 1985; Cunsarun, 1975).

Okin mart aymnin 15-9 qadar olan miiddotdo aparilmisdir. Hor bir sortun toxumlari okindon
ovvol isladilmis 2,5 m? sahodo olmaqla T{i¢ tokrarda 1,5-2 sm derinlikde payizda
hazirlanmistorpaq sahasinds akilmisdir.

Toxum almaq tliglin se¢ilmis ana soganaqlar oktyabr aymnin 20-25-do 2,5 m? sahodo iig
tokrarda okilmisdir. ©kin qida sahasi 60x15 sm olmagla ,7sm dorinlikds, hor yuvada 2 soganaq
olmagqla aparilmisdir

NOTICOLOR VO ONLARINMUZAKIROSI

Ucillik todgiqatin noticasi olaraq Abseron iigiin daha chomiyyatli olan sortlar secilmisdir
(cadval 1, 2)

Cadval 1. Abseronda becarilon bag sogan (A.cepa L.) sort va populyasiyalarinin 6miirlerinin birinci
ilindoki gostaricilari

Ciicormadan Ciicorms- don| _. o
m — Yarpad- Bir lakdon Soganaq-
Sortlar ii¢ haqiqi . | mahsul 25 m? ! h
N b Soganaqlarin arm yijimma (2,5 mY) armorta
yargl;‘ﬁ::sia;ga omolo galmosino | hayatilik qodorki yigilms  |hesabla ¢akisi
godorki miiddat godorki miiddot | dovrii miiddot mahsll:il) (kog- (g-la)
M=m M=m M=m M=£m
Yerli Masall 22+1,8 67+1,4 137+£2,0 145+1,2 6,93 89,1
(standart)
Ordubad-2 22+1,7 69+1,5 130+1,6 136+2,3 12,1 169,2
Ordubad-1 19+1,2 57+1,6 125+1,8 136+1,6 9,20 169,2
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Yerli Xacmaz 24+22 61+2,0 129+1,5 136+1,4 21,3 171,8
Struqunov 21423 64+1,3 132+2,0 139423 21,4 1779
Arzamas 22+1,9 69+1,7 130+1,8 145+1,7 12,0 169,1
Pespazak 19+1,4 57+1,2 125+2,1 136+1,9 9,9 169,1
Dusti 2442,0 63+1,3 129+1,7 138+1,2 21,2 171,7
Luganskiy 23+1,7 64+1,5 132+1,7 139+1,3 21,3 177,8
Ordubad pop-si 23£1,.3 68+1,6 139+1,8 150+1,6 22,4 178,3
INax¢ivan pop-si 25+2.0 66+1,2 140+2,0 152+1,4 25,2 178,6
Xag¢maz pop-si 25+1,8 69+1,4 142+1,2 154+1,7 23,1 178,9
imisli popul. 24+1,7 64+1,3 142+1,1 156+1,2 23,6 180,0

Cadval 1-don goriindiiyti kimi, Abseron soraitindo bas soganin (A.cepa L.) Ordubad-2 vo
Arzamassortlarinda ii¢ haqiqi yarpagin omslo golmosi miiddsti standart Yerli Masalli sortunda
oldugu godor (22 giin), Ordubad-1, Pespazak sortlarinda Yerli Masall1 sortunda oldugundan 1-4
giin qisa, Yerli Xa¢gmaz, Dusti vo Luganskiy sortlarinda iso standart Yerli Masalli sortunda
oldugundan 1-2 giin uzundur. Soganaqlarin omoalo golmosino gador kecon miiddat iso Gyronilon
digor sortlarda Yerli Masalli sortundan forqli olaraq 5-12 giin qisadir. Ordubad-1, Ordubad-2,
Yerli Xagmaz, Struqunov, Dusti vo Luqganskiy sortlari yetismo morholosine standart Yerli
Masalli sortundan daha tez catir. Bu sortlarda bitkilorin vegetasiya dovrii standart Yerli Masalll
sortunda oldugundan 6-9 giin qisadir. Tokco Arzamas sortunun bitkilorinin vegetasiya dovrii
standart Yerli Masall1 sortuna yaxindir. Becarilon sortlar bir soganagin ¢okisina gora do standart
Yerli Masall1 sortundan forglonir. Bu niimunslords bir soganagin kiitlosi Yerli Masalli sortunda
oldugundan 80-88,7 qram ¢oxdur. Bizim toraofimizdon Abseronda sinaqdan kecirilon sortlarin 2,5
m? sahodoki mohsuldarligi standart Yerli Masalli sortunda oldugundan 2,27-14,47 kq gox
olmusdur.

Abseron soraitindo becorilmis bag soganin hibrid populyasiyalarinda ii¢ haqiqi yarpagin
omols golmasi miiddati standart Yerli Masalli sortunda oldugundan 1-3 giin uzun, becarilon digor
sortlarin bazilorinds oldugu gador, bazilorindakindon 1-6 giin uzundur (codval 1).

Okindon soganaqlarin omolo golmoasino qodor kegcon miiddot Naxg¢ivan populyasiyasinda
Yerli Masall1 sortunda oldugundan 1-3 giin qisa, Ordubad, Xagmaz vo Imisli populyasiyalarinda
159 1-2 giin uzun olmusdur. Populyasiyalarin yarpaqlarinin hoyatilik dévrii standart Masalli
sortunda oldugundan2-5giinuzundur.

Populyasiyalarda vegetasiya dovriiniin uzunlugu vo mohsuldarliq standartda vo digor
sortlardaoldugundan yiiksokdir (cadval 1). Vegetasiya dovriiniin uzun olmast populyasiyalarda
hoyatilik qabiliyyetinin yiiksok olmasinin gostaricisidir. Bu da onlarin yasil hissolorinin istifads
miiddoatini artirir.

Mohsuldarligin  yiiksok olmasi hibrid mongali bitkilorin tokco hoyatiliklorindo deyil,
mohsuldarliglarinda da heterozisin oldugunu gostorir.

Abseronda smaqdan kecirilmis sortlarin hoyatlarinin ikinci dévrlorindoki gostoricilori do
standart Yerli Masalli sortunda oldugundan yiiksokdir (codval 2).
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Cadval 2. Abseronda simaqdan kegirilon bas sogan (A.cepa L.) sort va populyasiyalarinin dmiirlorinin 2-
ci ilindoki gostaricilari

Bitkilorin boyiimaya Bitkilorin boyiimaya Bitkilorin boyiimaya
baslamasindan zoglarin |baslamasindan ¢igoklomaya| baslamasindan toxumun
Sort va populyasiyalar amald galmasina qadarki gadarki miiddat yetismoasina qodarki miiddat
miiddat
M+m M=£m M=£m
'Yerli Masalli 26+1,2 61+1,8 111+1,6
Ordubad-2 37+1,3 61+1,7 115+1,7
Ordubad-1 39+1,1 69+1,4 122+1,5
Yerli Xacmaz 37+1,5 67+1,2 119+1,3
Struqunov 38+1,3 67+1,8 121+£1,2
IArzamas 37+1,4 61+1,5 115+1,8
Pespazak 39+1,1 69+1,3 122+1,6
Dustu 37+1,6 67+1,7 119+1,4
Luganskiy 38+1,4 67+1,7 121+1,3
Ordubad populyasiyasi 40+1,1 62+1,3 126+1,4
Naxcivan populyasiyasi 42+1,3 71+1,4 124+1,1
Xacmaz populyasiyasi 40+1,2 69+1,3 126+1,4
imisli populyasiyasi 41+1,5 69+1,2 125+1,1

Cadvel2-don goriindiiyii kimi, soganaqlardan alinmig bitkilorin bdylimoys baglamasindan ¢igok
zoglarmin omals golmasina qodarki miiddot standart Yerli Masalli sortunda oldugundan 1

- 4 giin uzundur. Hibrid populyasiyalarda iso bu miiddot standart Yerli Masalli sortunda
oldugundan 16-26 giin, digor sortlarda oldugundan 3-5 giin uzundur.

Bitkilorin bdylimoys baslamasindan c¢igoklomoys qodorki miiddot Ordubad-2 vo Arzamas
sortlarinda standart Yerli Masalli sortunda oldugu qodordir (61 giin). Digor sortlarda iso Yerli
Masalli sortunda oldugundan 7-9 giin uzundur. Hibrid populyasiyalarda bu miiddot standart Yerli
Masall1 sortunda oldugundan 1-10 giin,digor becarilon sortlarda oldugundan 2-10 giin uzundur.
Hibrid populyasiyalariarasinda da bu miiddat 1-10 giin intervalinda olmusdur.

Sinaqdan kegcirilon sortlarda bitkilorin boylimoys baslamasindan toxumlarin yetismosina qadarki
miiddot standart Masalli sortunda oldugundan 1-11 giin uzundur. Hibrid populyasiyalarda iso bu
miiddat standartda oldugundan 13-15 giin uzun olmusdur. Hibrid populyasiyalarda bitkilorin
bdylimaya baslamasindan toxumun yetismosino qodorki miiddst smaqdan kegirilon digor
sortlarda oldugundan 4-15 giin uzundur.Yerli Masalli sotunun toxumlarinin digarlorindon 6-9 giin tez
yetigsmosino baxmayaraq, mahsuldarligina gora onlardan ¢ox gerido galir (codval 3).

Cadval 3. Abseron soraitinds bas sogan (A.cepa L.) sort vo populyasiyalarinin toxum mohsuldarlig

Zodlarn  savi Bir ¢icok tacinda | Bir cicok tacinda Bi ::}:ﬂ;‘qnm Bl;]lza)k;?:a(nz’s

Sort vd g ' olan cicoklorin |olan ¢i¢oklorin orta . NN

. (orta hesabla) . mohsuldarhgi (-| toxumun Kiitlosi
populyasiyalar maksimum say1 hesabla say1 la) (q-1a)
Yerli Masall 3,3%1,2 442 294+1,1 11,2+1,6 349
Ordubad-2 4,7£1,6 542 337+1,7 14,0+1,6 424
Ordubad-1 3,0+1,4 688 459+1,3 24.8+1,3 548
Yerli Xacmaz 4,1£1,3 427 300+1,1 11,4+1,1 344
Struqunov 4,1£1,4 666 442+1,5 12,5+1,6 377
Arzamas 3,0+1,7 542 337+1,8 14,0+1,5 424
Pespazak 4,1+1,3 688 459+1,4 24,8+1,2 548
Dustu 4,1£1,4 427 300+1,2 11,4+£1,0 344
Luganskiy 4,7+1,3 666 442+1,6 12,5+1,7 377
Ordubad 49412 689 461413 25,041,6 549
populyasiyasi
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Naxclval-l 4,8+1.4 702 462+1,1 26,1+1,8 551
populyasiyasi
Xagmaz 4,8+1,3 702 460+1,4 26,0+1,0 552
populyasiyasi
Imisli populyasiyasi 4.9+1.4 703 461+1,0 25,6+1,7 552

Populyasiyalarin vegeasiya dovrii hom standartda, hom do digor sortlarda oldugundan
uzundur bu slamat onlarin hayatilik qabiliyystlorinin yiliksok olmalari ils alagodardir.

Mohsuldarligina goro standarti 2-3 dofo {listoloyon sortlarda mohsuldarliq artdigindan
miioyyan itkilorin qagilmaz oldugundan vegetasiya dovriiniin uzunlugu ¢ox da bdyiik shomiyyat
kosb etmir.

Yerli Masalli sortundaki ¢igok zoglarinin sayr orta hesabla Ordubad-1 vo Arzamas
sortlarindakilarindan ¢ox olsa da digor sortlardakindan azdir (codval 3).

Cigok zoglarinin sayma goro Ordubad-2 vo Luqanskiy sortlar1 daha ¢ox forqlonir. Yerli
Xagmaz, Struqunov, Pespazak va Dusti sortlarinda ¢i¢ok zoglarinin say1 orta hesabla borabor (4,1
odod) olmusdur. Hibrid populyasiyalardaki ¢igok zoglarmin sayr biitiin sortlardakilarindan
coxdur.

Yerli Xagmaz vo Dusti sortlarinda bir ¢i¢ok tacinda olan ¢igoklorin sayi standart Yerli
Masall1 sortunda oldugundan 15 adad az olsa da diger sortlardaki ¢igoklorin say1 standart Yerli
Masalli sortunda oldugundan 100-246 adad ¢oxdur. Cigoklorinin sayina gora an yiiksok gdstorici
Ordubad-1 vo Pespazak sortlarinda (688-adod) olmusdur. Hibrid populyasiyalarda bir ¢igok
tacinda olan ¢i¢oklorin say1 standartda vo digor sortlarda oldugundan ¢oxdur (codval 3).

Yerli Masall1 sortunda bir bitkidon alinan toxumun kiitlasi digor sortlarda oldugundan 0,2-
13,6 gram az olmusdur. Hibrid populyasiyalarda iso bir bitkidon alinan toxumlarin kiitlosi digor
sortlarda oldugundan ¢oxdur.

Yerli Masallt sortunun 2,5 m“ sahodoki toxum mohsuldarligr Yerli Xagmaz sortunda
oldugundan 5 q ¢ox olsa da digor sortlardakilardan 33-204 q az olmusdur.

Hibrid populyasiyalarin 2,5 m? sahodoki toxum mohsulu standart Yerli Masalli sortundan
202-203 q , diger sortlardakilardan iso 125-128 q ¢oxdur.

Standart Yerli Masalli sortu Omriiniin 2-ci ilindoki gostaricilorina goro digor sortlardan
forglonmigdir. Yerli Masalli sortunun toxumlarinin digor sortlara nisboton 4-10 giin tez
yetismismasino baxmayaraq, onun toxum mohsuldarlig digor sortlarda oldugundan shomiyyatli
doracods asagi olmusdur.

Taocriiba gostorir ki, bas sogan (A.cepa L.) sortlarinda mohsuldarligin artmasi ilo vegetasiya
dovriinlin uzunlugu miisbat korelyasiyaya malikdir, vaxt itkisini zoruriedir. Todqgiqatdan goriiniir
ki, sortlarin hoyatlarinin ikinci dovriindo fazalar aras1t miiddot ¢ox forqlidir. Standart sortda (Yerli
Masall1) yarpaqglarin uzanmaga baslamasindan zoglarin omologalmasine qodar kegon miiddat 26
giindiir. Digor sortlarda iso bu miiddot standartda oldugundan 11-13 giin uzundur. Yarpaglarin
uzanmaga baslamasindan ¢igoklomoya godor kegon miiddot Masalli vo Ordubad-2 sortlarinda 61
giin olmusdur, digor sortlarda bu miiddst 67 - 69 giindiir. Populyasiyalarda bu muddst 71 giino
gader uzanir (cadval 8.2.). Bu da hibrid populyasiyalarin hayatiliyinin sortlardan daha yiiksok
olmasi ila slagodardir.

Standart Yerli Masalli sortunda olan zoglarin sayr Ordubad-2, Yerli Xagmaz, Yerli Imisli
sortlarinda oldugundan azdir. ©On az zog say1 Yerli Nax¢ivan sortunda geydo alinmisdir. Lakin
bu sortda bir ¢igok tacinda olan ¢i¢oklorin say1 ¢ox oldugundan, onun bir bitkidoki vo bir lokdoki
toxum mohsuldarligi da digar sortlarda oldugundan yiiksokdir (cadval 3.).

Cadval 3.-don goriindiiyti kimi, populyasiyalarda bir bitkido olan zoglarin sayr vo bir ¢igok
tacinda olan ¢igoklorin say1 da sortlarda oldugundan ¢oxdur.

Soganlar iizarinde uzun illordon bori aparilan tocriiba gostorir ki, giiclii zoglara va ¢oxlu
toxum vermok qgabiliyyotino malik bitkilor almaqdan 6trii okin {iciin kifayat gqodor iri soganaqlar
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gotiiriilmolidir.

Toxum moahsulu alds etmok ii¢lin soganaqlarin payizda, yaxud yazda akilma vaxtindan asili
olmayaraq bitkilor biitiin inkisaf morhalalorini tam olaraq kegirlor.

Azorbaycan soraitindo okinin payizda vo yazda aparilmasindan asili olmayaraq bas sogan
Oziinii tipik ikiillik bitki kimi aparir. Birinci il onda soganaqlar amolo golir, soganaqlarin ¢okisi
becarilma soraitindon vo sortun genetik xiisusiyyatindon asili olaraq dayisir.

Azorbaycanin miilayim iqlime malik olan boélgolerinds, o climlodon Abseronda toxum
mohsulu almagq tigiin okin payizda, digor yerlords iso erkon yazda aparilmalidir. Payizda okilmis
soganaqlar daha giiclii kok sistemino malik oldugundan bitkilor halo erkon yazda riitubatlo vo
gida maddolari ilo tam tomin olunur, daha tez va siiratlo inkisafa baslayir. Soganaqlarda mart
ayinin avvalindo zoglar omolo golir. Bitkilordo zoglarin say1 vo onlarin toxum mohsuldarligi
becarilma soraitindon, aqrotexniki qullugdan vo sortun genetik xiisusiyystindon asilidir.
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HUTOI' UCCIEJOBAHUSA KOJUIEKHUU JIYKA PEITYATOI O (Allium cepa L)
A3EPBAMJIZKAHA B YCJIOBUSIX ABIIIEPOHA

C.P.I'acanos
Wucturyt 'enernyeckux PecypcoB HAHA

B nacrosmiee Bpems Ha TeppuTopuu A3sepOaiimkaHckoil PecrmyOnMKHM MIMPOKO KYyIBTUBUPYIOTCS
UHTPOYLIMPOBAaHHBIE COPT-GOpMBI M THOpUIbl Jiyka permyaroro(Allium cepa L.)c rerepo3ucHbIM
3pdeKkToM, y KOTOPHIX HEHW3BECTHHl HMCTOYHHUK M MECTOM pEHpPOAYKIMH. YUHTHIBasg, 4YTO JYyK
MEePEKPECTHOOMBIISIEMOE PACTEHHE, MECTHOMY TeHO(OHAYHAHOCHUTCS OUY€Hb CEPbE3HBINA YPOH.

B 1mensx mnpenoTBpaimieHdsi BBIpAIIMBAHUS IIUPOKO PAacCHpOCTPAHEHHBIX Ha TEPPUTOPHU
pecyOIMKHCOPTOB pPenyYaToro JykKa HEHW3BECTHOTO IMPOUCXOXICHHS, B YCIOBUAX AmmepoHa ObLIH
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W3y4eHbl COpTa MECTHOW HAapOAHOM  CeNeKUWH, CcOpTa HAyYHOM CeleKUuH W paHee
WHTPOAYIIMPOBAHHbIE,aJTAITHPOBAHHBIE K MECTHBIM YCJIOBHSAM,copTam copT-¢opmer (20 o06pasmos).
OtoOpanbl Hamboyee TEepCHeKTUBHBIC M NAHHOW 30HBI COpTa pEm4yaTroro Jjyka, Takue kak Kaba
I'ycapuaiickuii (bopucnons), dycy, [lemmnasak, Jlyranckuii.

Pa3paboTanbl METOIBI UX BBIpAIIMBAHUA U arpoTEXHUYECKOTO yxoaa. [lo ypokaliHOCTH OTIaHYaroTCs
copra Jlyrauckuit u JlycTy, ypoxail KOTOPBIX ¢ yueTHoi memsuku (2,5 M%) pocturaer 21,2-21,3 kr, uto
mpeBbIIaeT ypokaid cranmapra( Mectabrii Macamnel) B 3 pasza. lloutm oamHakoBBI Bec OgHON
nmykoBuilel uMeroT copta Kaba (169,1 r), Ilemmazak (169,1 r), Hycry (171,7r) wu Jlyranckwuit (177,8r),
YTO B 2 pa3a NepeBbIIIaeT BeC OJHOW JYKOBHIBI cTaHAapTa. HecMoTps Ha To, 4To copT MecTHBIN
Macamnsr co3peBaer Ha 6-9 mmel panbmre, yem apyrue copra(Kaba (Kycapuait), Ilemmazak, [dycry,
Jlyranckuil) OH 3HAYUTENHHO yCTYMAET UM 10 YPOIKAHHOCTH.

HccnenoBanust NOKa3bIBAIOT, YTO B YCJIOBHUAX AOIIepoHa UIMHA BETETALlMOHHOTO NIEpHOJa HE UMEET
Oompmoro 3HaueHus. B 2-3 pasza Gompmasi BenmunHa ypoxkas copToB Kaba(Kycapuaii), [lemmasax,
Hycry m Jlyranckuii mo cpaBHeHHIO cO CTaHmapToM MecTHbi Macamsl nenaer o0y IMOTEepIo
HECYILIECTBEHHOM.

Yucrno cTpesioK y cTaHiapTa MeHble, yeMm y coptoB Kaba (Kycapuaii), ycry u Jlyranckuii. Copt
[lemmaszak BblmenseTcss OOJBIIMM YHUCIOM LIBETOB B COLBETHM, Onarofapsi 4eMmy ypoxaid CceMsH
MOJTy4aeMbIi ¢ OOHOH (2,5 m2) AeNsHKH 3HAYUTEIHHO BHIIIE, UM Y IPYTHX COPTOB.

[MpoBenéHnble UCCIENOBaHUS TOKA3AIH, YTO B YCIOBHUAX AOIICpOHA HAPSLY ¢ MECTHBIMH COPTaMHU
BBITOJHO BhIpamuBaTh copta llemmnasak, ycty u JIyranckuii, oTinuyaromuyecs BBICOKUMHU X035IHCTBEHHO-
OMOJIOTMYECKUMHU [TOKA3ATEIAMH.

Ha OCHOBaHUH YCTBIPEXJICTHETO N3y4YCHUA KOJIJICKIIN JIyKa pemIaToOromMsnl BbIICINIIN
copranaubonee eHHbIE AT yCIoBHid AOmepona. [Ipy nmpaBUIIBHOM arpOTEXHUYECKOM YXO/€ BO3MOXKHO
MOJy4€HHUE BBICOKOTO yPOXKasIKaueCTBEHHBIX CEMSIH U JIyKOBHLI.

Kumouesbie cioBa: nyk (Allium L.), nomyssiws, copt, rTHOpHI, YPOKAHHOCTh, BET€TAMOHHbIN MEPHO/I,
ajanTanus

THE STUDY RESULTS OF THE ONION (Allium cepa L.)COLLECTION OF AZERBAIJAN IN
THE ABSHERON CONDITIONS

S.R.Hasanov
Genetic Resources Institute of ANAS

Currently, varieties, forms and hybrids with heterosis effect of onion (Allium cepa L.) imported from
abroad, with an unknown source and place of reproduction are widely cultivated in the territory of the
Republic of Azerbaijan. Considering that the onion is a cross-pollinated plant, the damage to our local
gene pool is very serious.

In order to prevent the cultivation in the country of unknown varieties of onions, widespread in the
territory of the Republic, varieties of local folk selection, varieties of scientific selection and previously
introduced varieties (20 accessions) adapted to local conditions were studied in Absheron conditions. The
most promising for this zone varieties of onions, such as Cabo Gusarchayski (Boryspol), Dusu,
Peshpazak, Luganski have been selected.

There were more differences due to yield between cultivar Luganski and Dusti. There were obtained
more than three times yield (21,2 kg-21,3 kg) from a bed (2.5 m?) of these cultivars than from control
cultivar (Local Masalli variety). There were less differences in weight among Caba (Qusarchay),
(169,1g), Peshpazak (171,1g) and Dusti (177,8 g) . Their indicators were two times more in comparison
with Local Masalli variety (as control). Although, Local Masalli variety has been ended its vegetation 6-9
days earlier than others, its productivity was less than Caba (Qusarchay), Peshpazak, Dusti and Lugansk.

The study showed that length of vegetation period was more insignificant in Absheron condition.
The cultivars Caba (Qusarchay), Peshpazak, Dusti and Lugansk had a yield about 2-3 times more than
Masalli variety, and this indicated that other losses were unimportant.
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The number of the shoots of control variety (Local Masalli cultivar) were less than in Caba
(Qusarchay), Peshpazak, Dusti and Lugansk. Too many flower clusters are the reason for obtained of
numerous seeds in Peshpazak from one planting bed compared to others.

Our investigations demonstrated that along with local cultivars of bulb onion it will be suitable
planting of such cultivars as Caba (Qusarchay), Peshpazak, Dusti and Lugansk in Absheron condition.

Our studies during 4 years made it possible to determine the most significant cultivars from
collection of onion cultivars, that were mostly relevant for Absheron condition. In this climate, under the
proper agro-technical care, these crops can produce quality seeds and bulbs.

Keywords: onion (Allium L.), population, variety, hybrid, yield, vegetation period, adaptation
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NOXUD (Cicerarietinum L.) NUMUNOLORINDO BOZi TEXNOLOJI
GOSTORICILORIN TODQIQI

*M.R.SALMANOVA , S.Q.HOSONOVA b.ii.f.d

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki, AZ 1106, Azadliq pr., 155
salmanovamahbuba@gmail.com

Respublikanin arzaq tohliikasizliyinin tomin olunmasinda noxud yiiksok qidalihq vo miialicovi
xiisusiyyats malik oldugu iiciin istehsalimin artirilmasi vo Keyfiyyatinin yiiksoldilmasi asas rol
oynayir. Tadqiqat isindo ICARDA moanssli noxud niimunslorinin kamiyyat, keyfiyyat va texnoloji
gostaricilori  Oyronilmis, 3ldo olunan naticalor Jsasinda statistik analizlor aparlaraq
giymotlondirilmisdir. Fenoloji miisahidalor asasinda askar olunmusdur ki, niimunalords vegetasiya
dovriiniin uzunlugu 185-198 giin, bitkinin hiindiirliiyii 35-75 sm, bir bitkido donin kiitlasi 9.1-
32.5q., 100 donin kiitlasi 410-463 g-dir. Homg¢inin niimunalords ziilalim miqdari, bismo miiddati,
suudma qabiliyyati, nomliyi va s. alamatlor do dyronilmisdir. Ziilalin miqdari niimunalor arasinda
22-25.5% olmusdur. Noxud genotiplori arasinda suudma qabiliyyati yiiksok variasiya gostormis,
10-17 ml arasinda doyismisdir. Niimunoalordon an qisa bismd miiddati Comila, Sanfort va Flip 09-
216 (25 daq), an gec bismo miiddoati isa Flip 07-314, Flip 09-214-do (36-37 doaq) olunmusdur.
Aparilmis variasiya analizi naticasinda biitiin genotiplor arasinda miixtoliflik 0.01 shamiyyatli
olmusdur. Korrelyasiya analizi noaticosindo slamatlor arasindaki Jslaqalorin tdyini zamam
niimunalorin suudma qabiliyyasti ilo bismo miiddati (r=0.457*) vo 100 toxumun kiitlasi ilo bisma
miiddati arasinda (r=0.777*) miisbat ochomiyyatli slagonin mévcudlugu askar edilmisdir. Su udma
qabiliyyati ilo bitkinin boyu arasinda (r=0.445%), bitkinin boyu ilo 100 toxumun Kkiitlasi arasinda
(r=0.856*) yiiksok Kkorrelyasiya alagasi olmusdur. Niimunalor arasinda Flip 07-220, Flip 07-283,
Flip 09-40, Flip 09-259, Flip 09-36, Flip 07-301, Flip 07-306, Flip 07-22, Flip 07-297, Flip 07-328
yiiksok perspektivli kimi qiymatlondirilmisdir.

Acar sozlar: fenoloji miisahidalor, mahsuldarhq, noxud, keyfiyyat, ziilal
GIRIS

Respublikamizda becorilon donlipaxlali bitkilor icorisinds on genis yayillam1 noxuddur.
Noxudpaxlalilar (Fabacea) fasilasindon olub, Cicer arietinum L.cinsino aiddir. Biitiin diinyada
oldugu kimiAzorbaycanda dasrzaq tohliikesizliyinin tomin olunmasinda digor orzaq bitkilori ilo
barabar noxud da miihiim rol oynayir. Noxud quragliga davamliligina, ndvbali akinlards qiymatli
solof bitkisi olmasina, yiiksok qidaliliq xiisusiyyati vo miualicovi ohomiyyetine goéro okilib
becarilir. Noxudun toxumu insan orqanizminin normal inkisafi {i¢iin zoruri olan doymamis yag
tursulari, vitaminlor, lizin, triptofan, metionin, valin, leysin va. s. amintursulari ilo zongindir.

Diinyada bas veran iglim doyiskonliklori stres amillorinin tosirinin yliksolmasino sobab olur
ki, bu da bir ¢cox qiymotli bitki ndvlorinin mohv olmasina gotirib ¢ixarir. Odur ki,
biomiixtolifliyin qorunmasi, toplanmasi, barpasi, dyronilmosi vo giliclonon stres amilloro qarsi
davamli genotiplorin agkarlanmasi vacibdir. Miixtalif kolleksiya niimunolori arasinda on
perspektivli orzaq bitkisi kimi noxudun yiiksok komiyyat vo keyfiyyot gostoricilorino malik,
xastolik vo zararvericilora qarst davamli, intensiv tipli sortlarinin yaradilmasi orzaq tohliikesizliyi
baximindan ¢ox ohomiyyatlidir. Taxil bitkilorindon forqli olaraq, orzaq paxlali bitkilori ziilal
probleminin hoallindo miihiim rol oynayirlar. Heyvan monsali ziilallarin ¢atigmazligini paxlal
bitkilor ovoz edo bildiyino gore ohalinin qida rasionunda noxuddan genis istifado edilmalidir.

Tiirkiye noxud kolleksiyas1 iizerindo aparilmis todqiqat isinds noxud bitkisinin kemiyyat
olamatlori miioyyan edilmis, ¢igoklomo miiddotinin 69,1 giin, toxumun yetismo miiddotinin 132,5
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giin, budaglarin saymin 2,37 adad, paxlalarin saymin 27,4 adad vo 100 toxumun kiitlosinin 27,8
q oldugu geyd edilmisdir. Homginin korrelyasiya analizino asason bitkinin boyu ilo ¢igoklomo
miiddoti arasinda miisbot, mohsuldarligla bitkinin boyu arasinda iso monfi korrelyasiya,
vegetasiya miiddoti ilo bitkinin boyu vo mohsuldarliq arasinda iso miisbat slagonin oldugu da
geyd edilmisdir. 50 noxud niimunosi ilo aparilan todqiqat isindo iso ¢igoklomo miiddatinin 47-61
giin, bitkinin boyunun 24,2-42,0 sm, ilk paxlanin hiindiirliyiiniin 13,0-33,6 sm, donyetismo
miiddatinin 84-98 giin, bitkido birinci doracoali budaglarin saymnin 1,24-4 odod, ikinci doracali
budaqglarin saymin 1,4-6,4 odod, paxla sayinin 3,0-46,0 adod vo 100 donin kiitlosinin 126-481 g,
bitkido donin kiitlasinin 0,4-5,8 q oldugu geyd edilmis, homg¢inin noxud niimunslarinds
cicoklorin rongi ag, agig-bondvsoyi vo bondvsoyi, bitkinin tipi olaraq dik, yaridik vo sorilon,
toxumun rongi agig-yasil, narinci, qohvoyi, qirmizimtil-gohvoyi, boz vo sari, formasi itiuclu,
geyri-diizgiin dairavi, saftaliyabonzor, hamar, dairovi, toxum gabiginin strukturu kobud, hamar,
qurisiq olmagla ii¢ qrupa boliinmiisdiir (Biger, Anlarsal, 2004).

Respublikamizda da ayri-ayr1 rayonlarda yetisdirilon noxud niimunolori {izerinds miixtalif
istigamatlords todqiqat islori aparilmisdir (Mirzoyev, ©Omirov,2007;Hosonova,2012; Hasonova,
Mommodov, Ocaqi,2013). Noxudun genis yayilmis yerli sortformalar1 askoxitoz xostoliyino
davamsiz oldugundan fermerlorin tolobatin1 6domir vo artiq siradan ¢ixir (9mirov, Mirzoyev,
Hoasonova va b., 2014). Ona gors do respublikanin miixtalif bolgslorinin miihit amillarine uygun
niimunslorin dyronilorak seg¢ilmosi, perspektivli formalarin yaradilmasi istigamstinds todqiqat
islori aparilmalidir. Bununla yanasi yiiksok komiyyat vo keyfiyyot gostoricilorino malik, stresa,
xostaliklora vo zorarvericilora qarsi davamli sortlarin yaradilmasi ¢ox bdyiik ohomiyyat kosb
edir.

Bu moagsadls aparilan todqiqat isinin magsadi ICARDAmonsali noxud niimunslorinds bazi
texnoloji, komiyyat vo keyfiyyat gostoricilorinin Gyronilmasi va seleksiya liciin hiindiirboylu,
yiiksok mohsuldar, xastsliklors davamli niimunalorin miisyyon olunmasindan ibarotdir.

MATERIAL VO METODLAR

Tadgiqat isindo ICARDA mongoli 50noxud genotiplori Oyronilmisdir. Niimunolor AMEA
Genetik Ehtiyatlar Institutunun Abseron Elmi-Todqiqat Bazasinda okilmis, ICARDA
tovsiyolorindo nozordo tutulmus sxem osasinda okin aparilaraq, okinlore lazimi aqrotexniki
qulluq gostarilmisdir. Tarla tocriibalari qisqabagi (noyabr aymin II-III ongiinliiylinds) qoyulmus,
vegetasiya dovrii orzindo Gyronilon niimunalor tizorinds miitomadi olaraq fenoloji miisahidolor
aparilmis, cigcoklomoys, tam yetigmoya kimi olan giinlorin say1 toyin olunmus,bitkilorin boyu,
mohsuldarligi, 100 toxumun kiitlosi bir bitkide olan paxlalarin say1, bir bitkide toxumlarin sayi,
bir bitkids olan toxumun kiitlosi, ham¢inin suudma qabiliyyati, bisms miiddati, nomliyi, ziilalin
miqdar1 miioyyan olunmus, naticalor asasinda statistik analizlor aparilmigdir. Toxumun doninde
zilalin miqdar1 Keldal iisulu ilo toyin olunmusdur (EpmakoB, ApacumoBuu, CmupHOBau
ap.,1972).

NOTICOLOR VO ONLARIN MUZAKIROSI

Fenoloji miisahidolor aparilaraq niimunslordo kiitlovi ¢ixiglar dekabr aymnin axiri, yanvar
aymin avvolinde qeyd olunmus, vegetasiya dovriiniin uzunlugu 185-198 giin togkil etmisgdir.
Niimunalor tizrs bitkinin hiindiirliiyti 35-75 sm, bir bitkido toxumun kiitlosi 5,5-9,6 q, bir bitkido
toxumun say1 45-60 adad, bir bitkido paxlanin say1 35-72 odod geydo alinmisdir. Niimunolords
100 toxumun kiitlasi 410-463 q olmusdur. Noxudun Flip 07-220, Flip 07-283 niimunalori (450-
463 q) 100 toxumun kiitlosina gors xiisusile forqlonmisdir.

Todgigat zamami geydo aldigimiz noticolor ovvalki illordo aparilmis todqigatlarin
noticolorino uygun olmusdur (Eser, Gegit, Emekliler, Kavuncu,1989).Niimunolordo ziilalin
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miqdari, bismo miiddoti,suudma gabiliyyati, nomliyi vo s. olamotlordo Oyronilmisdir. Dondo
zilalin miqdar1 niimunolor iizro 22,0-25,5% arasinda doyismisdir. On yiiksok ziilal miqdar1
St.Normin, Camils, Sanfort sortlarinda, Flip 09-216, Flip 07-220, Flip 07-283, Flip 09-40, Flip
09-259 vo Flip 09-36 niimunolorindo, on asagi ziilal iso Flip 07-240 niimunosindo qeydo
alinmisdir. Genotiplor arasinda 100 toxumun kiitlosindo do yiiksok soviyyado variasiya agkar
olunmusgdur. 100 toxumun kiitlosine gora oan yiiksok gostorici Comils, Sanfort vo Flip 09-216
genotiplorindo, on asag1 gostorici iso Flip 07-314 genotipindo qeydo alinmisdir. Noxud
genotiplori arasinda suudma qabiliyysti yiiksok variasiya gostormis, 10-17 ml arasinda
doyismisdir. On yiiksok suudma gabiliyyati Flip 09-216, Comilos, Sanfort (17 ml) genotiplorindo,
on asag1 suudma qabiliyyati isa Flip 07-314 (10 ml) genotipinde miisahido olunmusdur (Cadval
1).

Cadval 1. Bozi noxud (Cicer arietinum L.) niimunslorinin toxumlarinda texnoloji vo biokimyovi
gostaricilor

sls Niimunalorin ad1 Su udma Bismo miiddati | 100 donin | Nomlik |Ziilal %-
qabiliyyati ml-la daq. ild kiitlasi, - la| %-Ia Is
1 St. Normin 15 26 43.6 13.0 23.56
2 Camila 17 25 47.5 13.8 24.0
3 Sanfort 17 25 48.1 13.6 23.87
4 Flip.07-143 15 27 40.0 10.7 22.50
5 Flip.07-239 15 30 39.5 10.0 -
6 Flip.08-46 16 27 44.2 12.5 22.75
7 Flip.08-200 14 33 39.0 10.0 -
8 Flip.08-99 15 28 42.3 10.9 -
9 Flip.08-196 13 35 40.5 115 22.50
10 |Flip.09-181 12 33 32.9 9.8 -
11 |Flip.09-308 15 32 42.5 11.2 22.56
12 |Flip.09-214 12 37 39.4 10.6 -
13 |Flip.09-216 17 25 47.9 13.7 23.88
14 |Flip.08-194 12 30 37.8 10.9 -
15 |Flip.07-128 14 33 39.1 11.0 -
16  |Flip.07-240 12 30 40.0 10.3 21.87
17  |Flip.07-314 10 36 29.6 9.6 -

Niimunalorin bigsmo miiddstinds do shomiyyatli variasiya miisahido olunmusdur. Bels ki, on
qisa bismo miiddati Comils, Sanfort, vo Flip 09-216 (25 daqige) niimunalorinda, an gecbigsma
miiddati isa Flip 07-314, Flip 09-214 (36-37 daqiqo) niimunalarinds miioyyon olunmusdur.

Hor hansi bir olamotin digor olamatlora neco tosir gostoracayi hagqinda molumat seleksiya
islorini daha somaorali edir. Korrelyasiya analizi vasitosilo slamatlor arasindaki slagslarin toyini
mohsuldarligin digor slamatlor ilo alagoesini gostormoklo seleksiya, segmo islorinin aparilmasini
asanlagdirir. Todqgigat isindo gostoricilor arasindaki slagoni miioyyon etmok {i¢iin alinmis orta
giymoatlor osasinda korrelyasiya analizi hoyata kegirilmisdir (Codval 2).
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Cadval 2. Noxud (Cicer arietinum L.) niimunslorinin komiyyot vo keyfiyyot gostaricilori arasindaki
korrelyasiya alaqosi

Gostaricilor Su udma | 100 danin Bismo |[Nomlik %-la| Ziilal %-lo | BitKkininhii
qabiliyyati |  Kiitlasi miiddati ndiirlityii,
mi-la gr-la dagq. ilo sm-ls
Su udma qabiliyyati, 1.00 0,457* 0,777** -0,079 0,234 0.445*
ml-la
100 toxumun 1.00 0,700** -0,082 0,334 0.856**
kiitlasi, qr-la
Bismo miiddati, daq. 1.00 0,490** 0,045 0.014
ild
Nomlik, %-la 1.00 0,055 0.522
Bitkininhiindiirliiyii, 1.00
sm-1a

Qeyd:*- 5%-li ehtimalliliq ti¢iin etibarli korrelyasiya omsallari.

Cadveldan goriindiiyii kimi, su udma qabiliyyati ilo bismo miiddati (r=0.457%*), 100 toxumun
kiitlosi ilo bismo miiddoti arasinda (r=0,777**) misbot etibarli olage md&vcuddur.
Budaonuggstorirki, 100 toxumun kiitlasi no qader bdyiik olarsa, su udma qabiliyysti do yliksok
olar. Su udma qabiliyyati ilo bitkinin boyu arasinda (r=0.445%), bitkinin boyu ilo 100 toxumun
kiitlasi arasinda (r=0.856*%*) yiiksok miisbot alago olmusdur.

NOTICOLOR

Beloliklo, ICARDA mongoli, Genetik Ehtiyatlar Institutunun Abseron Elmi Todqigat
Bazasinda becorilon noxud niimunalori vo yerli sortlar iizorinde aparilan tadqiqat isi zamamn
bozi texnoloji vo keyfiyyst olamotlori arasinda c¢ox ohomiyyatli korrelyativ olage geyds
alinmigdir. Todqiq olunan niimunslor arasinda Flip 07-220, Flip 07-283, Flip 09-40, Flip 09-259,

Flip 09-36, Flip 07-301, Flip 07-306, Flip 07-22, Flip 07-297, Flip 07-328 yiiksok
perspektivli niimunalor kimi qiymatlondirilmisdir.
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N3YUYEHUE HEKOTOPBIX TEXHOJIOTMYECKHX ITOKA3ATEJIEN Y OBPA3IIOB HYTA
(C.arietinum L.)

*M.P.CanmanoBa, C.I'.I'acanoBa
Wucturyt 'erernyecknx Pecypcos HAHA

VYBenuueHne NMpOM3BOACTBA U YIY4ILICHHE KayecTBa HyTa, 00JaJalolIero BHICOKUMH MHUTATENBLHBIMU U
neuyeOHBIMU CBOMCTBAM, MTPaeT OCHOBHYIO POJIb B OOECIIEYCHUH MPOJOBOJIBCTBEHHOW 0€30MacHOCTH B
pecnyonuke. B wuccnenmoBaHmM ObUIM  M3YYeHBI KOJMYECTBCHHBIC, KAaYECTBEHHBIE W HEKOTOpPBIE
TEXHOJIOTHYECKHE TIOKa3aTelan o0pasioB HyTa, wHTpoayrupoBaHHbIX W3 ICARDA, m Ha ocHOBe
MOJYYEeHHBIX PE3yJbTaToB OBbII MPOBEAEH CTAaTHCTHUSCKWH aHanu3. Ha ocHoBaHWMM (eHomormyecKux
HaOJroeHniH OBUIO YCTaHOBJEHO, YTO MPOAOJDKUTENBHOCTh BETETALIMOHHOIO TMepHoaa y o0pas3moB
ococraBimsia 185-198 nmHeit, BeicoTa pacteHuit - 35-75 cM, Macca 3€peH B ogHOM pacteHuu - 9,1- 32,5
rpamM, mMacca 100 cemsn - 410-463 rpamm. Y naHHBIX 00pa3lOB OBUIM TAKXKE M3YYCHBI: COACPKAHHC
Oenka, MPOJOIDKUTENBHOCTh BapKH, CIIOCOOHOCTh K HaOyXaHHIO, BIaXXHOCTb W JApPYrHE MPU3HAKH.
Conepxanue Oenka B oOpasuax Bapbupyer oT 22 1o 25,5%. I'eHOTHIBI HyTa IOKas3ajld BBICOKYIO
BapuabenpHOCTh (10 - 17 M) mo cnocoOHocTn K HaOyxanuto. Camasi ObICTpast TPOJOIDKUTEIHFHOCTH
Bapku Obuta oTmedeHa y Jamile, Sanfort m Flip 09-216 (25  wMwmHyT), camas MO3aHSS
IPOJODKUTEIIBHOCTh Bapku Obuta ompezeseHa y Flip 07-314, Flip 09-214 (36-37 munyt). B pesynbrare
BapUALlMOHHOI'0 aHalM3a Aucrepcust cpeau Bcex reHorumnoB coctaBuwia 0,01. KoppensunonHslid anamus
BBISIBUJI TTOJIOKHUTEIBHYIO KOPPEJSIHMI0O MEXKIY CIIOCOOHOCTHIO K HaOYXaHWIO M MPOJOJKUTEIEHOCTHIO
Bapku (r = 0,457 *), npoA0IDKUTENILHOCTBIO Bapku U Maccoi 100 cemsin (r = 0,777

*). Bputa ycTaHOBJIEHA BBICOKAs KOPPEISIHAS MEXKy CIIOCOOHOCThIO K HAOYXaHMIO U BBICOTOH pacTCHUs
(r = 0,445 *), a Taxoke MKy BBICOTOM pacTtenus u maccort 100 cemsa (r = 0,856 *). O6pazusr: Flip 07-
220, Flip 07-283, Flip 09-40, Flip 09-259, Flip 09-36, Flip 07-301, Flip 07-306, Flip 07-22, Flip 07-297,
Flip 07- 328 GbutH OIIEHEHBI, KaK BHICOKOIIEPCIICKTHBHBIE.

KarwueBrble cinoBa:deHonmornaeckue HabIroAeHNs, ypOKalHOCTh, HYT,KaueCTBO,IPOTEHH

STUDY OF SOME TECHNOLOGICAL PARAMETERS IN CHICKPEA
(C.arietinumL.) ACCESSIONS

*M.R.Salmanova, S.G.Hasanova

Genetic Resources Institute of ANAS

Increasing of production and improving the quality of chickpeas, which have high nutritional and
medicinal properties, plays a major role in ensuring of food security in the republic. Quantitative,
qualitative and some technological parameters of chickpea accessions introduced from ICARDA were
studied and obtained results were performed based on the statistical analyzes. The accessions were
studied according to descriptors developed by ICARDA. Observations revealed that the duration of the
vegetation period was 185-198 days, the average height of the plants was 35-75 cm, the productivity of a
plant is 9.1- 32.5 g., 100 seeds weight is about 410-463 g. The protein content in the seeds, duration of
cooking, swelling ability, moisture and other traits were also studied. The protein content varies from 22
to 25.5%. Chickpea genotypes have shown a high variation on swelling ability, varying between 10 and
17 ml. The fastest duration of cooking was observed in Jamile, Sanfort and Flip 09-216 (25 min), the
latest cooking duration was determined in Flip 07-314, Flip 09-214 (36-37 minutes). As a result of the
variation analysis, the difference between all genotypes has been significant (P<0.01). Correlation
analysis revealed a positive considerable relationship between the swelling ability and cooking duration (r

= 0.457 *), the cooking duration and the 100 seeds weight (r = 0.777 *). There was a high correlation
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between the swelling capacity and the height of the plant (r = 0.445 *) as well as the height of the plant
and the 100 seeds weight (r = 0.856 *). Flip 07-220, Flip 07-283, Flip 09-40, Flip 09-259, Flip 09-36, Flip

07-301, Flip 07-306, Flip 07-22, Flip 07-297, Flip 07- 328 are considered highly perspective
accessions.

Key words: phenological observations, yield, chickpea, quality, protein
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GILAS BITKISININ (Prunus aviumL.) SORT VO FORMALARININ POMOLOJi VO
BIOMORFOLOJI PARAMETRLORININ TODQIQI

X.I.KORIMOVA
AMEA Genetik Ehtiyatlar Institutu, Azarbaycan, Baki, AZ1106, Azadlig pr., 155

xayalakerimova90@gmail.com

Tadqiqat isindo Qubada becarilon gilas bitkisinin miixtslif sortlarinin biomorfoloji gostaricilori
haqqinda moalumat verilmisdir. Bununla yanasi, gilas sortlar1 iizorindo fenoloji miisahidalor
aparilmis, tumurcuqlarin sismd vd ac¢ilmasi, meyvalorin yetismd dévrlorinin miiqayisali tahlili
verilmisdir. Todgiqat zamani ¢icokloma vo meyvonin yetismo fazasimin iqlim amillori ilo slaqgali
oldugu oyranilmisdir.

Quba rayonunda gilas bitkisino hom yabam halda qarisiq dag mesalorinds, ham do madoni
halda miixtalif tasarriifatlarda vo hayatyani sahalords rast golinir. Todqiqat isinds gilasin hoam yerli,
hom ds introduksiya olunmus sortlarim1 qiymotlondirmok maqsadi ils Quba rayonunun daniz
saviyyasindon 500-600 metr yiiksoklikdo yerloson Zardabi kondindoan niimunslor toplanmisdir.
Gotiiriilmiis niimunslor iizorindo bozi pomoloji analizlor aparilaraq meyvonin uzunlugu va eni,
saplagin uzunlugu, bir meyvanin kiitlasi, 20 meyvanin Kkiitlasi, ¢ayirdayin ol¢iilori, meyvods iimumi
sokor faizi toyin edilmisdir. Sortlar arasinda bu gostoricilora gors miiqayise apararaq aralarinda an
yiiksak natica veranlor qeyd edilmisdir.

Aparilan todqigatlar naticosindo miiasir gilas sortlarinin genetik miixtslifliyi xalq seleksiyasi
sortlarinda yaban formalara nisboton ohomiyyotli doracads azaldigr miisahids edilmisdir. Hazirda
gilas istehsalcilar1 qlobal iqlim doyisikliklori fonunda dayamqh va keyfiyyatli mohsulun, yeni
yaranmis patogen stamlarina qarst davamliliq gostoran sortlarin aldo olunmasi kimi miihiim
problemlorls iizlosir. Bu problemlarin halli iiciin, gilas bitkisinin genetik miixtslifliyinin
arasdirilmasi, onlarin fenotipik vo genotipik soviyyads tadqiqi vo bu yolla yeni giymotli gen
manbalorinin miisyyanlosdirilmasi olduqca aktualdir. Tadqgiqat isinds gilas bitkisinin genetik
pasportlasdirilmasi vo miixtalifliyinin 6yronilmasi ndazords tutulmusdur. Gilas niimunslorinin
genetik identifikasiyasi vo qohumlugunun t3yini genofondlarin idars olunma stratergiyasinin
yaradilmasina, Azorbaycanin yerli xalq vo elmi seleksiya sortlarimin pasportlasdirilmasina,
hamg¢inin genetik baximdan forqli vo arzuolunan komiyyast vo Kkeyfiyyat gostoricilorine malik
valideyn formalarin secilorak seleksiya prosesinds istifadasina imkan veracokdir.

Acar sozlar: genetik miixtoliflik, gilas, pomoloji analizlor, meyva, ¢cicakloma, sokor
GIRIS

Gilas (Prunus avium L.) giil¢icokkimilor (Rosaceae) fasilosino aid olub ¢arpaz tozlanan,
diploid (2n=16) agac bitkisidir. Gilasin Xozor vo Qara doniz otrafinda meydana goldiyi vo eyni
zamanda Avropa va Qarbi Asiyada yayildigi giiman edilir (Jose Quero-Garcia, 2017).

Yabani gilas agacinin hiindiirliiyii 25-30 metr, gévdonin diametri iso 1.5 metrdir (2Kyxos,
1954). Moadani gilas sortlar1 iso daha qisa boylu agaclardir (http://wwwi//agacnet.com). Gilas
agaciin yagama miiddoti 30-40 il aras1 doyisir. Agac okildikdon 5-6 il sonra meyve vermoya
baslasa da daha ¢ox meyva aldo etmok ii¢iin10-12 il gdzlomak lazimdir (2KyxoB,1954).

Xalgimizin uzun illordon bori miisahidolori noticosindo miioyyon edilmisdir ki, gilas
agaclarinin sadoco meyvolori deyil, koklori, yarpaqglari, ¢igaklori, saplaqlari hotta gévdosinin
gabig1 da istifado olunan bitkidir. Gilasin cavan yarpaqlarindan halo godim zamanlarda cay
domlomokda istifads edirdilor (Sliyev, 1974).

Gilas ganda olan zohorli maddolori qaraciyor vo boyroklor yolu ilo tomizloyir. Torkibindoki
kumarmin miqdarina gora o, qurmizi qaragatdan, moruq vo nardan sonra dordiincii yeri tutur.
Domirin miqdar1 iso almadakindan daha c¢oxdur (http://meyvebahce. blogcu.com/
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kiraz 15358441. Html). Todqiqatlara goro giindo 20 dono gilas yemok bir aspirin gostordiyi
tasira barabardir (http://www. ntvmsnbc.com/news376878.asp).

Olkomizda gilas bitkisinin toplanmas1 vo qorunun saxlanmasi ilo bagl sistemli todbirlora
son illordo baslandigina goro biitiin sortlar vo onlarin yayilma areallar1 haqqinda dolgun
molumatlar toplanilmamis, bu bitkinin genetik todqiqine dair islor aparilmamisdir. Todqiqat
isinin osas mogsadi Azorbaycanda mdvcud olan gilas genefondu hagqinda biitiin informasiyanin
toplanmasi, tohlili, yeni kolleksiyalarin yaradilmasi, genetik miixtalifliyin molekulyar soaviyyado
analizi, komiyyot olamaotlorinin asossiativ xaritologdirilmasi vo sortlarin pasportlasdirilmasindan
ibaratdir.

MATERIAL VO METODIKA

Todqgiqat materiali olaraq Quba rayonunda becorilon gilas bitkisinin sort vo formalari
gotiiriilmisdiir. Meyvo niimunalori, vegetativ vo generativ organlarin inkisaf dinamikasina aid
coxlu materiallar toplanmis, sokillor ¢okilmisdir. Homg¢inin GPS ilo niimuns gétiiriilmiis sortlarin
yeri toyin edilmigdir. Bundan bagqa DNT-nin ekstraksiyasi ii¢lin yarpaq niimunslori gatirilorak -
80°C soyuducuda saxlanilir.

Gilas bitkisi iizorindo pomoloji analizler aparmaq moqgsadi ilo 1.V.Micurin adina
Umumittifaq Elmi Todgiqat Bagciliq Insitutunun alimlorinin (IIporpaMmma u MeTomMKa
COPTOM3YUYEHHSI TUIO/IOBBIX, SITOAHBIX M OPEXOIUIOAHBIX KyabTyp. 1973) metodlarindan istifads
edilmisdir.

Gilas sort vo formalar1 lizerinds fenoloji miisahidslor aparmagq tigiin iso generativ orqanlarda
tumurcuqlarin agilmasi, qongoloma, cicoklomo, meyvalorin yetismoasi, eloco do yarpaglarin
acilmasi vo xozan prosesi stasionar montoqo vo yarimstasionar orazilordo agaclar ilizorindo
planauygun olaraq izlonilmis vo biitiin vegetasiya dovriinde miintozom olaraq qeydlor
apartlmisdir (Bagirov, 2017).

Quba rayonunda gilas bitkisinin sort vo formalarinda ¢igoklomo, yarpaq omologolmo,
meyVvalorin yetismosi vo xozan fazasinin izlonilmasi iigiin osas nozarat edilon miiddotlor: Yarpaq
tumurcugunun sismoyo baslayaraq agilmasi; c¢icok tumurcugunun qoéngolomasi vo logayin
goriinmoasi; ¢igoklomonin baslamasi; ¢igok logoklorinin  tokiilmasi; meyvonin yetismasi;
yarpaqglarin tokiilmosi vaxti miioyyonlosdirilmisdir. Beloliklos, yarpaqlarin 75%-nin tokiilmasi
xozanin sonu kimi qeyds alinmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Gilas bitkisinde generativ tumurcuqlarin an tez agmasit mart aymnin ilk hoftesi, an gec iso
aprelin birinci haftasi tarixlorinde geydo alinir. Quba rayonunun Zardabi kondindon gotiiriilmiis
sortlarda miisahids aparilmigdir. 2018-ci ilin mart-aprel aylarinda gilas bitkisinin fenoloji inkisaf
fazalar1 6yronilmis vo codval 1—do qruplasdirilmisdir.

Cadveldon goriindiiyli kimi adi cir gilas on tez ¢icokloyan sort oldugu halda introduksiya
olunmus Ziraat sortu is9 on gec ¢icok acir. Meyvalarin yetismo dovriine goro Faras Kassini sortu
on tez, Regina sortu iso on gec yetigon gilas sortlarindan olmusdur.

Bozon yazda davam edon saxtalar agilmis ¢icoklori tez vurur vo mohsuldarligin azalmasina
sobab olur. Amma buna baxmayaraq qongalome fazasinda olan ¢igoklor saxtaya davamli oldugu
lclin az da olsa meyvo vermosind imkan verir. ©Odabiyyatda qeyd edildiyi kimi havanin
temperaturu  10-15°C  toskil etdiyi zaman agaclarda cicoklomo baglayir. Giinosin diismo
bucagindan asili olaraq agacin biitiin hissosindo ¢igok tumurcuqlarinin agmasi eyni vaxtda bas
vermir. Sort vo formalar ¢igoklomo miiddatine gors tez, orta va gec ¢igcokloyan olmagqla ii¢ qrupa
boliiniir.
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Cadval 1. Gilas bitkisi sortlariin inkisaf fazalar1 (2018-ci il Quba rayonu {izro)

Sortlarin | Tumurcuglarin Cicokloma Meyvanin Yarpaqlarin Vegetasiya
adlan acilmasi yetismasi tokiilmosi miiddati
cicok | yarpag |baslangic| son | miiddat | bal baslangic | son
Faras 28.03 | 30.03 09.04 | 19.04 10 4 24.05 25.10 02.12 251
Kassini
Samba 27.03 | 29.03 10.04 | 22.04 12 5 12.06 27.10 04.12 252
Sar1 Drogan| 26.03 | 29.03 09.04 | 20.04 11 4 21.06 29.10 06.12 255
Ziraat 29.03 | 31.03 10.04 | 23.04 13 5 18.06 28.10 05.12 252
Svet Hard | 27.03 | 29.03 11.04 | 23.04 12 4 15.06 29.10 06.12 252
North 26.03 | 28.03 09.04 | 20.04 11 5 17.06 30.10 05.12 254
\Wander
Regina 25.03 | 27.03 11.04 | 22.04 11 5 24.06 29.10 06.12 256
Ramon 24.03 | 27.03 09.04 | 21.04 12 4 10.06 30.10 07.12 259
Oliva
Napoleon 26.03 | 28.03 10.04 | 21.04 11 5 11.06 28.10 06.12 254
Coahray1 27.03 | 29.03 09.04 | 22.04 13 4 15.06 27.10 07.12 255
Napoleon
Adi cir 23.03 | 27.03 08.04 | 20.04 12 4 20.06 28.10 08.12 258
gilas
Cadval 2. Gilas sort vo formalarinda pomoloji analizin naticolori
}Niimunenin Meyvanin| Meyvan | Saplagin Bir 20 Bir Umu- mi Cayirdayin
ad1 uzunlugu,| ineni, | uzunlugu, | meyvonin | meyvo- | budaqda | sokar ol¢iilari, (mm)
(mm) (mm) (mm) | ¢okisi,(qr) | NIN  meyvasayy %
ki(itla)si, adad uzunu | eni
r
Regina 23,5 24,1 44,3 7,89 15(%,26 50 17,70 11,2 8,7
Samba 24,5 28,6 39,5 11,20 223,68 100 24,05 10,7 9,7
Sar1 Droqan 21,6 26,1 36,0 7,83 156,76 150 19,30 10,1 9,2
Cahray: 21,1 24,1 41,9 7,02 140,44 120 23,45 10,0 8,6
Napoleon
Sar1 Denissema| 19,9 22,1 42,2 5,14 102,70 150 19,90 10.4 9,2
Cir gilas 19,2 17,6 38,6 3,30 65,34 160 22,35 11,0 8,0
Ziraat 254 26,9 53,5 9,70 1934 70 20,00 11,6 8,7
Adi cir gilas 18,3 19,8 44,6 4,18 83,76 150 25,50 9,4 8,4
(qara)
North 21,0 22,3 45,2 6,20 124,12 70 20,50 10,3 8,7
\Wonder
Faras Kassini 21,4 20,4 47,9 5,10 102,32 160 20,00 10,6 8,9

Todgiqat zamani aparilmis miisahidolora asason aydin olmusdur ki, gilas agaci deniz
saviyyasindon na godor ¢ox yliksoklikds yerlosirss fenoloji fazlarda toxminon 10-15 giin gecikmo
bas verir. Eyni sort vo forma iizorindo miisahido aparilarkon miioyyon olmusdur ki, tez ¢i¢ok
acanlarda he¢ do tez yetismo bas vermir. Belo ki, gilas meyvolorinin yetismo miiddstinin
genotipdon daha ¢ox asili oldugu qeyds alinmigdir.

Quba rayonun Zordabi kondindon gétiiriilmiis niimunslar tizorinde bazi pomoloji analizlor
aparilmigdir. Pomoloji analizs uygun olaraq meyvanin uzunlugu veo eni, saplagin uzunlugu, bir
meyvonin kiitlosi, 20 meyvonin kiitlosi, ¢oyirdoyin 6l¢iilori, meyvado timumi sokor faizi toyin
edilmisdir (codval 2).

Cadval 2-don goriindiiyti kimi todqiq olunan sort vo formalar arasinda uzunluguna goro
Regina sortu (23.5 mm) on boylik gostoriciys malik olmusdur. Meyvenin eni iss bu sortda 24.1
mm toskil etmigdir. Saplagin uzunlugu Ziraat sortunda (53.5mm) daha yiiksokdir. Samba sortru
(28.6mm) iso digarlorindon daha enlidir. Lakin imiimi sokor miqdarina goldikds iss adi cir gilas
sortunda bu gostarici 25.5 % toskil edir.
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Gilas sortlarinin miixtolifliyi Azorbaycanin Xagmaz, Soki, Agdas, Tortor rayonlarinda da
Oyronilmokdadir.

Golocokdos bu gostaricilordon  bitkilorin  pasportlagdirilmast  ve  deskriptorun tortib
edilmosinds genis istifado olunacaqdir.
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N3YYEHUE NIOMOJIOI'NMYECKUX 1 BUOMOPDOJIOTNYECKUX TAPAMETPOB
COPTOB U ®OPM YEPEIIHMU (Prunus aviumL.) X.H.KepumoBa

Uncmumym ['enemuueckux Pecypcos HAHA

B crarbe mnpuBOAsATCS AaHHBIE O OHOMOP(MOJIOTHUECKMX TOKAa3aTelsiX pAaCTeHHH YepellHdy,
BhIpaluBacMbIx B ['yOHHCKOM paiioHe. B xoje paboTsl ObLTH MpoBe/ieHbI (HEeHOJIOrnIecKre HaOII0ICHNS,
C/leJlaH CPaBHUTENBHBIN aHaIW3 TEepUOJOB HAOYXaHWS, PACKPBITUS TMOYEK W CO3PEBAHUS IUIOAOB Yy
pa3jMuYHBIX COPTOB 4YepeliHW. B Xoje wHcciaenoBaHHMsS ObLIO YCTAaHOBJICHO, 4YTO (Da3bl I[BETCHUS U
CO3pEBaHUs IUIOJIOB CBSI3aHBI C KIUMAaTHYeCKUMH  ¢akrtopamu. Jlns OIEHKHM MECTHBIX U
WHTPOAYIIMPOBAHHBIX COPTOB YEPEIIHU OBLTU B3SATHI 00pa3Ibl PACTEHUH U3 PACIIOIIOKEHHOTO Ha BBICOTE
500-600 meTpoB Haa ypoBHEM Mops, cena 3apaadbu ['yOuHckoro pariona. Ha coOpanHbIX 00pa3iiax ObuI
HpOBeZIéH TTOMOJIOTUYECKHI aHaJIn3, B XOJ€ KOTOpPOTo ObLIH OIMpEACIICHBI: MJIMHA W HIMpPHUHA IUIOJA,
JUIMHA TUIOJIOHOXKKH, Macca OJHOro IuioAa, macca 20 IUIONOB, pa3Mepbl KOCTOYKH W TPOIICHTHOE
coJiepikaHue caxapa B 1utonax. Ilpu cpaBHEHHH COPTOB 10 JIaHHBIM IOKa3aTessAM ObLJIM OTMEUEHBI TE U3
HUX, KOTOPBIC IMOKa3aJIl HAMBBICIINE PE3YJIbTAThI.

B pesynbrare mpoBeAEHHBIX HCIENOBaHWK OBLIO YCTAaHOBIEHO, YTO T€HETHYECKOe pa3HooOpasue
COBPEMEHHBIX COPTOB YEPEIIHH 3HAYUTEIILHO COKPATWJIOCh TI0 CPaBHEHUIO C Pa3HOOOpa3HeM JIHKHX
¢dbopM. B Hactosiiee Bpems IMPOU3BOAMTEIN YEPEIIHU CTAJKUBAIOTCS C CEPhE3HBIMU IMPOOJIEMaMH,
TaKUMHA KaK T[IOJIy4eHHE YCTOWYMBOW W BBICOKOKAYECTBEHHOW MPOAYKIMM Ha (OHE TIO0AIBHBIX
KIIMMATHYECKUX M3MECHEHUH, W BBHIBEJCHHE COPTOB, YCTOWYHMBBIX K HOBBIM MAaTOT€HHBIM INTamMmaM. Jliis
pEIIeHUsT 3THUX MPOOJIEMUYPE3BBIYANHO aKTyajdbHO M3Y4YEHHE TI'€HETHYECKOrO0 pa3HOOOpas3usl pacTeHHM
YepelHd, UCCIE/IOBAHUE WX Ha ypOBHE (CHOTHINA W TCHOTHIIA, W BBISBICHUEC TAaKUM IMYTEM HOBBIX
WMCTOYHUKOB IIEHHBIX TEHOB.

B Oyaymux wccieoBaHMSXIIPEANONaracTcs MPOBECTH TEHETUYECKYI0 MACTIOPTH3ANUIO0 H H3YYHTh
pasHooOpa3ue pacTeHHs YepelTHH Ha MOJICKYJISIPHOM ypoBHe. [ eHeTHdeckas HICHTH(UKAINS 00pa3IoB
YepelHd U ONpeAeNICHHE WX POJACTBA IMO3BOJNSAT YCTAHOBUTH CTPATETHIO YIPaBICHHS TeHO(OHIAMH,
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IMMPOBCCTH MACIIOPTU3ALUIO MECTHBIX COPTOB A3ep6al7m>1<aHa, IMOJYYCHHBIX IIYTEM HapOI[HOfI u Hay‘lHOfI
CCJICKIMH, a TaKXE€ HCIIOJIB30BaTh B CCICKIHUU TI'€HCTUYCCKHU pPAa3JIMYHBIC POAUTEIIBCKUC (I)OpMBI,
HNMCIOIIUEC KCIIATCIIBbHBIC KOTMYCCTBCHHBIC 1 KAYCCTBCHHBIC ITOKA3aTCIN.

KimoueBble ¢J0Ba: I'€HETHYECKOE pa3H006pa3I/Ie, 4yepeuiHsd, IMOMOJIOTMYCCKUEC aHAJIN3bI, IO,
LIBECTCHUEC, caxap

THE STUDY OF POMOLOGICAL AND BIOMORPHOLOGICAL PARAMETERS OF
CHERRY (Prunus avium L)VARIETIES AND FORMS

Kh.l.Karimova
Genetic Resources Institute of ANAS

Biomorphological traits of cherry plants cultivated in the Guba region have been studied.
Observations were also made on phenological phases of the plants. Periods of swelling and opening of
buds, fruit ripening were studied comparatively, in different cherry varieties. Flowering and ripening
phases were found to relate to climate factors, respectively.

In the Guba region, wild type cherry plants occur in mixed mountain forests. This plant is also
cultivated in farms and yards. Both local and introduced cherry varieties have been studied. Accessions
were collected in the Zardabi village of the Guba region located at 500-600 meters above sea level. To
perform the pomological analysis, the length and width of fruit, length of the stem, mass of one fruit,
mass of 20 fruit, sizes of stone and total sugar content were determined. The results obtained for different
varieties were compared.

The genetic diversity of modern cherry varieties was significantly reduced compared to that of the
folk selection varieties. Currently, cherry producers are facing significant challenges such as obtaining
sustainable and high-quality products in the background of climate changes caused by global warming
and developing varieties that are tolerant to newly emerging pathogenic strains. The study provides for
the genetic certification of cherries and the study of diversity. Therefore, the study of the genetic diversity
of cherry plants from different sources, performing research on the phenotype and genotype levels, and
the identification of new valuable gene sources are very relevant. Genetic identification of cherry samples
and determination of their kinship will allow the establishment of genefund management strategies, the
pasportization of local varieties of Azerbaijan and those obtained by selection, as well as the use of
genetically distinct parental forms having desirable quantitative and qualitative traits for breeding.

Keywords: cherry, variety, fruit, flowering, sugar
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GENETIC DIVERSITY OF TETRAPLOID WHEAT GENOTYPES BASED ON PROTEIN AND
ISSR MARKERS

"A.Y.NABIYEVA, A.Y.KARIMOV PhD, S.B.SADIQOV PhD, G. A MAMMADOVA,
S.V.ALIYEVA, H.B. SADIGOVPhD.,Ass.Prof.

Genetic Resources Institute of ANAS, Baku, AZ1106, Azadliq ave.,155 aytacnebil@gmail.com

Molecular genetic markers are widely used as a tool in genotypic identification. The major purpose
of this study was to analyze the genetic diversity and relationships among tetraploid wheat
genotypes. All of the 38 tetraploid wheat accessions used in the research were cultivated in the field
of the Genetic Resources Institute of ANAS. In the experiment, the use of gliadin storage proteins
revealed that the highest genetic diversity was observed in - and a-zones.To investigate the genetic
distance among tetraploid wheat accessions based on gliadin storage proteins, a dendrogram was
established using NTSYS-pc (numerical taxonomy and multivarious analysis system) software, as a
result, genotypes were grouped into 12 clusters. In addition, the ISSR (Inter Intermediate Sequence
Repeats) technique was used to study the molecular diversity of 18 durumwheat varieties. A total of
31 bands were amplified using four ISSR primers (UBC 817, UBC 857, UBC 841 and UBC 859), of
which 28 were polymorphic. The informativeness of the ISSR primers was evaluated by calculating
five marker parameters - polymorphism information content (PIC), effective multiplex ratio
(EMR), mean resolving power (MRP), marker index (MI) and resolving power (RP). Most primers
showed PIC value close to the average value (0.29-036), while EMR index varied from 3.2 to 9 with
a mean value of 6.36. The MI values ranged between 1.12 and 2.61. Primers UBC 841 and UBC 859
with highest polymorphism and genetic diversity levels were recommended as informative primers
for use in the study of genetic structure of durum wheat genotypes.

Key words: tetraploid wheat, genetic diversity, polymorphism, gliadin, ISSR
INTRODUCTION

The rapid growth of the population suffering from food scarcity is one of the most global
problems of the day. One of the major challenges facing breeder scientists around the world is
the creation of productive, stress-resistant and high-quality wheat varieties, and the meet of the
daily need for bread and bakery products, which constitute the main nutritional product. Wheat
(Triticum L.) is an important agricultural food plant, which has been cultivated in large areas,
plays a crucial role in the consumption of people and is of great economic importance in the
world. At present, about 95% of the cultivated hexapolid wheat (T. aestivum L.) is used for the
production of bread and other products, which is also called bread wheat.

History of agricultural culture in many countries of the world is dating back to the planting
of grain. Grain-growing means, first of all, a wheat plant with an old history. Therefore, wheat
isnot only the most important food source of humanity, but also the oldest cultivated plant.

As for our country, many authors (Ominov vo b.,2012;Jlopodeesa unp.,1979; Mycradaes u
ap., 1964;lopodeeB u np., 1987) have proved that in the middle of the last century in
Azerbaijan, durum wheats were preferred because of their advantage. According to the
intraspecific polymorphism, our region is lagging behind only Mediterranean countries.

Tetraploid wheat is mainly used for the preparation of pasta. Durum wheat today is the tenth
most important crop, forming vast areas, and also plays a major role in the population's
nutritional status (LMC International., 2009)

Gliadin and glutenin storage proteins are widely used in studies as they account for 80% of
the wheat gland endosperm. The quality of the pasta obtained from durumwheat flour depends
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on the quantities and proportions of gliadin and glutenin proteins. Thus, the study of these
proteins is important.

ISSR markers are important tools for the genetic diversity analysis because they do not
require prior information about genome for primer construction. ISSRs are DNA fragments
between 2 microsatellites, so ISSRs can be PCR-amplified by using microsatellite core
sequences as primers (16-18 bp). Moreover, ISSRs are highly reusable, fast and inexpensive, as
well as multilocus markers (obtaining a large number of locally available information in one
reaction), which are important for the research.

The main purpose of the current research was to determine the polymorphism of gliadin and
DNA markers in local and introduced tetraploid wheat genotypes.

MATERIALS AND METHODS

The research material comprised of 38 local and introduced tetraploid wheat accessions.
The accessions were sown in Absheron scientific-experimental station of Genetic Resources
Institute of ANAS (Table 1). All 38 accessions were studied by using gliadin markers, however,
only 18 accessions were analyzed using ISSRs.

The research of accessions was based on electrophoretic analysis of gliadin storage protein.
The electrophoretic analysis of these proteins was carried out according to the method of
Poperelya (1989).

Random frequency of each studied pattern was calculated according to the genetic diversity
index for all zones based on Nei formula.

H=1->P’

There H - genetic diversity index;
Pi - frequency of each pattern in zones.

Table 1. Botanical varieties and origin of tetraploid wheat accessions used in the study

Ne Name of accessions Origin Ne | Name of accessions Origin
1. [T.persicum stramineum Georgia 20. |Kahraba Azerbaijan
2. [T. persicum v. stramineum Turkey 21. |Karabakh Azerbaijan
3. [T.dicoccum v. ruffum Syria 22. Arandani Azerbaijan
4. [T.dicoccum v. farun Syria 23. |Khayabash Azerbaijan
5. [T.dicoccum v. atratrum Syria 24. Mirbashir 50 Azerbaijan
6. [T.polonicum Introduced from Derbent | 25. |Alinja 84 Azerbaijan
7. [T.dicocceoides v. arabicum Syria 26. Bozakh Azerbaijan
8. [T.turanicum 123-76 Azerbaijan 27. [Tartar Azerbaijan
9. [T.turanicum 123-78 Azerbaijan 28. Kumosur 12730 Russian
10. [T.turanicum v.insigne/notabilia [Turkey 29. Kharabugda Azerbaijan
11. [T.turancium Uzbekistan 30. Shiraslan 23 Azerbaijan
12. [T.palaeocolchicum Georgia 31. Saribugda Azerbaijan
13. [T.militinae Georgia 32. Jafari Azerbaijan
14. [T.persicum v.rubginosum Georgia 33. |Khoranka Azerbaijan
15. Barakatli 95 Azerbaijan 34. Zogal bugda Azerbaijan
16. |/Agh bugda Azerbaijan 35. Sharg Azerbaijan
17. [T.timophevii Georgia 36. Yeni Sharg Azerbaijan
18. [T.persicum Georgia 37. |Kharakhilchig Azerbaijan
19. [T.aethipicum Ethiopia 38. Sevinj Azerbaijan

Extraction of nuclear DNA and PCR
The DNA extraction was performed based on the CTAB protocol proposed by Dolie and
Dolie (1990). The quality and quantity of DNA were checked on the Nanodrop. The total
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reaction volume for each of the 18 accessions used at the PCR stage was 20 ul. Each reaction
mixture consisted of 100 ng DNA, 2 ul 10X buffer [10 mM Tris-HCI pH 8.0, 50 mM KCIl], 1.5ul
MgCl 2 (3.75 mM), 0.2 mM dNTP mix, 10uM primer and 0.75 U Taq polymerase.

RESULTS AND DISCUSSION

During electrophoretic analysis, the electropherograms of gliadin fractions differ from one
another by the number of electrophoretic spectra, the speed of movement of the components
(migration) in the gel, and the intensity of the spectra. In our study, gliadin storage proteins are
conditionally divided into four zones: they are called ®-, y-, B- and a-gliadins.

As a result, 33 electrophoretic spectra and 102 patterns were identified in the
electropherograms of gliadincoding loci of tetraploid wheat varieties (Figure 1, 2, 3, 4). All of
them have shown high polymorphism. Gliadin spectra are divided into electrophoretic patterns
for zones in electropherograms. In w-zone 30 patterns, in y-zone 29, in f-zone 14 and in a-zone
29 patterns were found out.

The spectra in the electrophoregrams were numbered as "1" for the presence and "0" for the
lack of the spectrum in the same place.

Eleven spectra and 30 patterns were observed in the w-zone of the studied accessions. As for
random frequency, the highest value (56.41%) was observed in the ws6 spectrum, whereas the
oS, spectrum had the lowest rate of frequency (5.1%). The frequency rate for ®wPs, wP19, ®P23
patterns was 7.7%. The Nei genetic diversity index was 0.958 in the w®-zone. Twenty nine
patterns and 7 spectra were recorded in the y-zone of the genotypes. The frequency of yS, and
vSs spectra of the genotypes were found to be the highest (74.3%), while the yS; spectrum was
the lowest (43.5%) in terms of random frequency. The yP1o pattern had a frequency rate of
10.26%. The genetic diversity index for the y-zone was H = 0.865. At the same time, 14 patterns
and 5 spectra were observed in the B-zone. Among the genotypes, high random frequency was
observed in the BS4 spectrum with the result of 92.3%. A mean random frequency was noted for
BS3 spectrum (71.79%) and the lowest frequency (46.15%) was recorded for BS; spectrum. The
genetic diversity index was H = 0.862 in B zone and a frequency rate of the BP; pattern was
28.21%. Twenty nine patterns and 10 spectra were recorded in the a-zone: the frequency ranged
from 10.25% for aS9 to 82.05% for aSs. The genetic diversity index in the a-zone was high with
H index equal to 0.958.
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Figure 1, 2. Electropherograms of gliadincoding loci of tetraploid wheat genotypes

1-2- T. persicum v. stramineum (Georgia); 3-4-T.persicumv.stramineum (Turkey); 5-6- T. dicoccum v. ruffum (Syria); 7- T. dicoccumv.farum
(Syria); 8- Langdon; 9- T. dicoccum v. farum (Syria); 10-11- T. dicoccum v. atratrum (Syria); 12-13- T. polonicum (intruced from Derbent); 14-
15- T.dicocceoides v. arabicum (Syria); 16-17- T. turgidum v. lusitanicum (Azerbaijan) 123-76; 18-19- T. turgidum (Azerbaijan); 20-21- T.
turanicum insigne/notabilia (Turkey); 22-23- T. turanicum (Uzbekistan); 24- T. palaecolchicum (Georgia); 25- Langdon; 26-T.
palaeocolchicum (Georgia); 27-28- T. militinae (Georgia); 29-30- T. persicum v.rubginosum (Georgia); 31-32- st.Barakatli 95; 33-34- Agh bugda
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Figure 3, 4. Electropherograms of gliadincoding loci of tetraploid wheat accessions

1-2-T.timophevii (Georgia); 3-4-T.persicum; 5-6-T.aethiopicum (Ethiopia); 7-8-Kahraba; 9-10- Karabakh; 11-12- Arandani; 13-
Langdon; 14-15-Khayabash; 16-17-Mirbashir 50; 18-19-Alinja 84; 20-21-Bozakh; 22-Tartar; 23- Kumosur; 24-Kharabugda; 25-
Langdon; 26-Shiraslan 23; 27-Sari bugda; 28-Jafari; 29-Khoranka; 30-Zogal bugda; 31-Sharg; 32-Yeni sharg; 33-Kharakhilcig
yerli; 34-Sevin;.

To investigate the genetic distance among the tetraploid wheat accessions based on
monomer prolamine protein markers, a dendrogram was constructed using statistical computer
program NTSYS-pc (numerical taxonomy and multivarious analysis system)As it can be seen
from Figure 5, the dendrogram was divided into 12 major clusters. The first cluster was further
split into 3 subclasters. The genotypes Kharakhilchig yerli, Sevinj, T. turanicum insigne /
notabilia (Turkey), Zogal bugda, Kharabugda were grouped into the same subclaster of 1%
cluster, indicating genetic proximity among them. Genotypes of T. militinae, T. timophevii, T.
palaeocolchicum grouped into the 2™ and T.persicumv. rubginosum, Kharabakh, Khayabash,
Mirbashir 50, T.polonicum (intr. Derbent), T.turanicum (Uzbekistan), T.dicoceoides arabicum
(Syria), Ag bugda, T.turanicum (Azerbaijan) 123-76, Tartar into the third subcluster. A variety
Sari bugda formed an independent cluster 2, which indicate genetic uniqueness of this variety.
Despite their different origin, T.persicum stramineum (Turkey), T.dicoccumatratrum (Syria),
T.persicumstramineum (Georgia), T.dicoccum v faruna (Syria), and Barakatli 95 had close
genetic relationship and grouped together into the 3rd cluster. The 4th cluster included
accessions of Alinja, Bozakh, Kumosur, Arandani, T.turgidum (Azerbaijan) 123-78. Shiraslan 23
was located in the 5th cluster. Those in the 6th cluster were T.dicoccum v.ruffum (Syria) and
T.persicum. Kahraba and Langdon were placed in the 7th and 8th clusters, respectively.
T.aethiopicum was in the 9™ cluster, while Jafari and Sharg were grouped in the 10" cluster.
Khoranka was in the 11" cluster and the last one, Yeni Sharg was placed alone in the 12" cluster.
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Figure 5. Grouping of tetraploid wheat genotypes based on gliadin storage proteins

As regards to ISSR markers, they play a fundamental role in the study of genetic diversity,
phylogenesis, screening of genes, genome mapping and evolutionary biology by showing high
polymorphism.

In the current research, 4 ISSR markers were applied to investigate genetic diversity among
18 durum wheat varieties: 1. Kahraba; 2. Ag bugda; 3. Kumosur; 4. Kharabakh; 5. Arandani;
6. Khayabash; 7.

Mirbashir 50; 8. Alinja 84; 9. Bozakh; 10. Tartar; 11. Kharabugda; 12. Shiraslan 23; 13.
Saribugda; 14.

Jafari; 15. Khoranka 16. Zogal bugda; 17. Sharg; 18. Yeni Sharg

In total, all tested primers generated 31 bands, ofwhich 28 (89%) were polymorphic (Table
2). Minimum number of bands (5 bands) was synthesized by UBC 817, while maximum number
was observed in UBC 857 (10 bands). Primer UBC 817 showed the lowest polymorphism (4
bands, 80%). The highest value was recorded for UBC 841 (100). Furthermore, 9 and 7 bands
were synthesized by UBC 841 and UBC 859, respectively. Numbers of total and polymorphic
bands per primer were 7.8 and 7, respectively.

Zahra Zamanianfard and his staff got results from 25 genotypes by using 11 ISSR primers.
For that matter, in total, 108 bands were synthesized, including 83 polymorph bands. The
number of polymorph bands varied between 3 and 11 for each primer and the average was equal
to 7.54. The average polymorphism rate was 77.17%, which is close to our results (Zamanianfard
etal., 2015).
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Table 2. Polymorphism and genetic diversity indicators for durum wheat varieties (Triticum durum L.)
based on ISRR primers
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UBC 817 5 4 80 0.95 0.35 3.2 0.5 2 1.12
UBC 857 10 9 90 0.94 0.29 8.1 0.36 3.2 2.35
UBC 841 9 9 100 0.97 0.29 9 0.43 3.9 2.61
UBC 859 7 6 86 0.98 0.36 5.14 0.63 3.77 | 1.85
Total 31 28

Average 7.8 7 89 0.96 0.33 6.36 0.48 3.22 | 1.98

Several statistical parameters were studied to evaluate the effectiveness of the marker system for the
collection. As can be seen in Table 2, GDC (Genetic diversity coefficient) was high for each of the
primers. The highest value (0.98) was observed for UBC 859. The mean GDC for the whole collection
was equal to 0.96. In this study, PIC values for the 4 ISSR primers varied from 0.29 to 0.36 with an
average of 0.33. The lowest value of the effective multiplex ratio (EMR) based on the polymorphic locus
fraction was recorded in UBC 817 (3.2) while the highest value was found in UBC 841 (9), the average
was 6.36. The average for marker index (MI) was 1.98, ranging from 1.12 to 2.61 (Table 2).

Resolving power (RP) shows the potential of selected primers to discriminate genotypes from each
other. During the study, the RP for durum wheat varied between 2-3.9 and mean resolving power (MRP)
ranged from 0.5 to 0.63. It should be noted that the average value for these parameters was 3.22 and 0.48,
respectively. Taking into account the above sayings, it can be concluded that the primers UBC 841 and
UBC 859 with the highest indicators can be recommended for future diversity studies in durum wheat
collections.

Although UBC 841 and UBC 859 were found to be more informative for durum wheat varieties,
significant results were achieved through other primers.

When compared to the genetic similarity among the varieties, based on the Jaccard index, the highest
coefficient (1) were found between Kharabugda and Saribugda. One of the most important results is that
there was no statistically valid genetic proximity between Alinja 84 and other samples (Figure 7).

Agglomeration Schedule
Cluster Combined

Stage Cluster 1 Cluster 2 |Coefficients
1 11 12 1
2 10 11 0,933
= 12 14 0,925
E 3 4 0,908
5 10 15 o, B886
=] 3 = 0,807
7 16 17 0,75
a 3 7 0,78
=] 1 12 0,76

10 1 2 O, 70T
11 151 10 0,665
12 1 3 0,66
13 = 151 0, 5549
14 1 =3 0,579
15 15 13 0,259
16 1 16 0,303
17 1 2 o155

Figure 7. Similarity values of ISSR markers among durum wheat accessions
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A Russian variety Kumosur and Azeri variety Kharabakh showed a high similarity with similarity
coefficient of 0.908.

In general, high polymorphism and genetic diversity were determined with both ISSR and protein
markers, however, when comparing these markers, higher polymorphism and genetic diversity were
obtained by ISSR markers. Both marker types are suitable for diversity analysis in tetraploid wheat.
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PROTEIN VO ISSR MARKERLORINDON iSTIFADO ETMOKLO TETRAPLOID BUGDA
NUMUNOLORININ GENETIK MUXTOLIFLiYI VO POLIMORFiZMININ OYRONILMOSI

A.Y.Nabiyeva, A.Y.Karimov,S.B.Sadiqov, G.A.Mammadova, S.V.9liyeva, H.B.Sadiqov

AMEA Genetik Ehtiyatlar Institutu

Guniimiizdo genetik markerlor genotip vo novlarin miioyyanlagdirilmasinds asas vasitalarden biri
olmagla genis sokilds istifade olunur. Cari tadgigatin asas moagsadi tetraploid bugda genotiplari arasindaki
genetik miixtalifliyi vo polimorfizmi tohlil etmokdon ibarst olmusdur.Todqiqatda istifade olunan 38
tetraploid vo bork bugda niimunolorinin hamisi AMEA Genetik Ehtiyatlar institutunun okin sahosinda
becarilmisdir. Tacriibada gliadin ehtiyat ziilallarmin istifadesi zaman1 mslum olmusdur ki, on yiiksok
genetik miixtaliflik - vo a- zonalarda miisahido olunmusdur. Tetraploid bugda niimunslori arasindaki
gliadin ehtiyat ziilallarina asaslanan genetik masafoni arasdirmaq ticiin NTSYS-pc (adadi taksonomiya va
coxsaxoali analiz sistemi) program tominatindan istifado edorok bir dendrogram quruldu, noticods
genotiplar on iki qrupda olmaqla siniflondi. Bundan alavs, on sokkiz bark bugda ndviiniin molekulyar
miixtalifliyini 6yronmak iiclin ISSR (Inter Intermediate Sequence Repeats) markerlordon istifads olundu.
Dord ISSR markerdon (UBC 817, UBC 857, UBC 841 vo UBC 859) istifade edorak comi 31 band
amplifikasiya olundu ki, bunlardan 28-i polimorf idi. ISSR praymerlorinin molumatliliginin
giymetlondirilmasi, polimorfizm informasiya tutumu (PIC), effektiv multipleks omsali (EMR), orta
ayirdetmo qabiliyyati (MRP), marker indeksi (MI) vo ayirdetms qabiliyyati (RP) kimi bes marker
parametrini hesablamagqla hoyata kecirilmisdir. Bels ki, aksor praymerlor orta giymots (0.29-036) yaxin
PIC dayarini gosterdiyi halda EMR parametrinin gostaricilori 3,29 ilo 9 arasinda deigsmoayine baxmayaraq
orta qiymat 6.36-ya barabar olusdur. MI parametrinin doyarlori isa 1.12 ils 2.61 arasinda doyismisdir. ©n
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yiiksak polimorfizm vo genetik miixtolifliyo malik UBC 841 vo UBC 859 markerlori tetraploid bugda
genotiplarinin genetik qurulusunu dyroanmak iiclin informativ praymerlor kimi tovsiys edils bilor.

Acar sozlar: tetraploid bugda, genetik miixtaliflik, polimorfizm, gliadin, ISSR

W3YYEHUE TEHETUYECKOI'O PASHOOBPA3HUSOBPA3IIOB TETPAILJIOUTHOM
MNIIEHULBI C UCITOJb30BAHUEM BEJKOBBIX U ISSR-MAPKEPOB

A.10.HaoueBa, A.10.Kapumos, C.b.Caasbiros, I'.A.Mamenosa, C.B.AsnmneBa, I'.b.Caabiros

Wnctutyt I'enernyeckux Pecypcos HAHA

CeromHsi TeHETHMUYECKHE MapKephl IIHPOKO HCIONb3YIOTCSd B KadeCTBE OJHOTO W3 OCHOBHBIX
MHCTPYMEHTOB HICHTU(HUKALNN TEHOTUIIOB U BUA0B. OCHOBHAS LIeJIb JAHHOTO UCCIIEIOBAHUS COCTOSIIA B
TOM, YTOOBI MPOAHATH3UPOBATH TEHETHYECKOE pPa3HOOOpa3ue W B3aWMOCBS3b MEXAY T'€HOTHUIIAMU
TeTparuionHOM muieHUnbl. Bce 38  TerpamuiongHbIXx 00pa3loB IMIICHUIIBI, HWCIIOJB30BaHHBIE B
WCCIIeIOBaHNH, OBLTH BBIPAIIEHBI HA TIOCEBHOM TuTOmany MHcTUTYTa reHeTrndeckux pecypcoB HAHA.

B xone uccrnenoBaHus ObUIO YCTaHOBIIEHO, YTO MPH HCIIOJIB30BAHHUHU 3aracHbIX OEJIKOB TJIHarHA
HanOoJIbIlIee TeHETHYECKOE pa3sHooOpa3ue HaOIoAaeTcs B - U 0-30Hax. [ onpeseneHus,0CHOBaHHON
Ha 3allacHbIX OeJIKax INIMaJuHa,TeHeTHYECKON OUCTAaHIMU MEXIy 00pa3laMH TeTPaIIOUAHON MIIEHUIIBI
ObuTa MOCTpOEHA ACHAPOrpaMMa C HCIOJIb30BaHHEM HporpammHoro obdecrieueHus NTSYS-pc (cucrema
YHCIIOBOW TAKCOHOMHUW U MHOTOBAPHAHTHOTO aHAJIM3a), B pe3yJbTaTe TEHOTUIIBI OBUTN CTPYIIUPOBAHEI B
12 xmaccoB. Kpome Toro, mjisi M3y4eHHsT MOJIEKYJSIPHOTO pa3HooOpas3ust 18 copToB TBEpIOU MIIEHUIIBI
obutn cniosb3oBaHbl ISSR- mapkeps! (Inter Intermediate Sequence Repeats). Hcmons3ys uetsipe ISSR-
mapkepa (UBC 817, UBC 857, UBC 841 u UBC 859), ammuduiupoBaiu 31 nojocy, U3 KOTOpsIX 28
obun monumopdubiMH. MH(popMmatuBHOCT ISSR mpaiiMepoB Oblia olleHeHa HyTeM pacdera ISTH
napaMeTpoB Mapkepa, TakKMX Kak HMH(opMmanuoHHoe copepikanue nosmmopdusma (PIC), sddexrusnoe
otHomenue mynpTHIiekcupoBanus (EMR), cpennsisi paszpemaromas cnocooHocts (MRP), nHaekcHbIi
mapkep (MI) u pazpemaromas criocodbHocts (RP).

Takum 00pa3zom, OONBIIMHCTBO MpaiiMepoB mokasbiBanu 3HadeHue PIC, Onuskoe k cpenHemy
3raueHunio (0,29-036), B To Bpems kak xapakrepuctuka EMR BapeupoBana ot 3,2 10 9 co cpenHum
3HaueHueM 6.36. 3Hadenus napamerpa MI BapsupoBannot 1.12 go 2.61. Ilpaiimepsr UBC 841 u UBC
859 ¢ HaWBBICIIMMHU YPOBHSMH MONUMOPGHU3Ma H TEHETHYECKOTO PasHO00pa3usi ObLIIN PEKOMEH/IOBAHEI B
KadyecTBE MH(POPMATHBHBIX NpailMepoB Ui WCIONB30BaHMS MPH H3YYEHHUHM T€HETHUECKOW CTPYKTYPBI
TE€HOTHUIIOB TBEPOH MIIEHUIIBI.

KioueBble ciioBa:TeTpaluiongHas MNIICHHULA, T€HETHYECKOe Pa3HOoOOpasue, MOoJIUMOpQHU3M, TIIHAAMH,
ISSR
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UOT 581.1: 635: 58.032

QURAQLIQ VO DUZ STRESLORININ TOSIRINDON NOXUD NUMUNOLORININ
FiZIOLOJI QiYMOTLONDIRILMOSI

T.N.HUSEYNOVA b.ii.f.d., dos.
AMEA Genetik Ehtiyatlar Institutu, Baki,AZ 1106, Azadlig pr.,155 htaravat@mail.ru

Miiasir aqrar sahonin inkisafinin aktual istiqamatlorindon biri yiiksok mohsuldarhq
potensialina malik, atraf miihitin qeyri oslverisli amillorina davamh kond tasarriifati bitki
sortlarinin, o ciimladon paxlah bitkilorin istehsalinin artirilmasidir. Bu maqsadls Azarbaycanda
yeni mahsuldar sortlar yaradilir ki, onlarn mohsuldarh@mmin 6yronilmasi, geyri-alverisli atraf
miihit amilloring, xastolik vo zararvericiloro qarst davamhhigimin qiymotlondirilmasi an vacib
moasalalordandir. Quraqliq vo duzluluq kimi - abiotik streslor bitkilorin boyilimasini,
mohsuldarhigim vo névlorin yayilmasini mohdudlasdiran kompleks cavab reaksiyalar1 amals gatirir
ki, bunlar da fizioloji vo biokimyavi saviyyado meydana golon doayisikliklorle askarlanir. Tadqiqat
isi 22 noxud (Cicer arietinum L.) niimunalari iizarinds aparilmisdir. Tarla saraitinds akilmis hamin
niimundlorin quraqliq vo duz stresino davamhiliginin xlorofilin, karotinoidlorin miqdar:1 arasindaki
dlaqoni, davamhiliq daracalorini qiymatlondirmak maqsadils bitkilorin cicoklomos fazasinda yarpaq
niimunalori gotiiriilmiisdiir. Yarpaq niimunslorinin stresld slagadar fotosintez gostaricilorindon
olan xlorofil a, xlorofil b, xlorofil a+b-ninva karotinoidlorin miqdarinda bas veran doyisikliklor
miidyyonlasdirilorak streso davamh niimunalar secilmisdir. Alinan naticalors asason tadqiq olunan
22 noxud niimunalarindan - Flip.07-71, F.07-44, Comils sortu, F.07-128, Standart Narmin, F.09-
216, F.08-200, F.08-99 — quraqhga yiiksok davamh kimi qiymatlondirilmisdir. Noxudun F.07-44,
F.07-143, F.07-35, F.07-272, Flip.07-71, Comils sortu, F.08-200, F.09-214 — niimunalori duz stresina
yiiksok davamlh kimi qiymoatlondirilmisdir ki, bu niimunoslorin stresa davamliliq daracalori 107,2-
117,5% arasinda olmusdur. Todqiq olunan noxudun yiiksok davamh niimunslorinds
karotinoidlorin miqdarmin dayisilmasi 98,4% - 161,3% arasinda olmusdur.(")yranilen 22 noxud
niimunalorindan 6 niimuns - Flip.07-71, F.07-44, Comilo sortu, Standart Normin, F.08-200, F.08-
99— niimunoaloari har 2 stress - ham quragqhga, hom da duz stresing yiiksok davamh kimi se¢ilmisdir.
Secilon niimunslorin galocak seleksiya islorinds davamlilq istigamatindo genetik monbas kimi
istifadasi magsaduygundur.

Acar sozlar: noxud, fizioloji parametr, quraqliq, duz stresi, xlorofil, karotinoid
GIRIS

Miiasir aqrar sahonin inkisafinin aktual istigamotlorindon biri yiiksok mohsuldarliq
potensialina malik , otraf miihitin qeyri olverisli amillorino davamli kond tosorriifati bitki
sortlarinin, o climlodon paxlali bitkilorin istehsalinin artirilmasidir. Bu mogsadlo Azarbaycanda
yeni mohsuldar sortlar yaradilir ki, onlarn mohsuldarliginin dyronilmasi, geyri-slverisli otraf
mihit amilloring, xostolik vo zarorvericilora garst davamliliginin qiymetlondirilmasi an vacib
mosalalordondir. Quraqliq vo duzlulug kimi — abiotik streslor bitkilorin bdylimasini,
mohsuldarligin1 vo ndvlerin yayilmasini mohdudlagdiran kompleks cavab reaksiyalari amalo
gotirir ki, bunlar da fizioloji vo biokimyavi soviyyado meydana golon doyisikliklorlo askarlanir.
Abiotik streslora qars1 bitkilorin davamliliginin  dyronilmosinds  fotosintetik olamatlorin
giymatlondirilmosinin ¢ox bdyiik oshomiyyati var. Bitki organizminin pigment kompleksi doyison
otraf miihitin goraitino hossasligi ilo segilir. Su qithgr vo yiiksok temperatur soraitindo
xloroplastlarin destruksiyasi bas verir vo xlorofil a vo xlorofil b-nin sintezi pozulur, plastidlorin
xlorofil-ziilal-lipid kompleksinin olaqesi doyisir. Bitkilorin doyison otraf mihitin olverissiz
amillorino gars1 davamliligi, bitki orqanizminin stres gsoraitindo osas hoyati funksiyalarini tam
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yerino yetirmok qabiliyyatini xarakterizo edir vo onun 0l¢ii vahidi, yoni “yiliksok” vo ya “zoif”
kimi qiymatlondirilmasi iso bu xiisusiyyatin miqdar1 torafini oks etdirir. Eyni bir sortun
davamlilig1 bitkinin inkisaf etdiyi otraf miihitin miixtalif goraitinin tosirindon asili olaraq nozoro
carpacaq dorocodo doyigir. Ona goro do onlarin nisbi davamliligina, yoni sortlarin bir-birino
nozoron davamliliq doracolorinin miixtalifliyine osaslanmaq lazimdir (I'yceitnoBa vo b., 2017,
Mextuzane, 1981).

MATERIAL VO METODLAR

Tadgiqat isi 22 noxud (Cicer arietinum L.) niimunslori tlizerindo aparilmigdir. Tarla
soraitindo okilmis homin niimunslorin quraqliq vo duz stresino davamliliginin xlorofilin,
karotinoidlorin miqdart ilo arasindaki olaqoni, davamliliq doracalorini giymotlondirmok
mogsadilo  bitkilorin  ¢icoklomo fazasinda yarpaq nlimunolori gotiriilmiidiir. Yarpaq
niimunalarinin streslo olagadar fotosintez gostaricilarindon olan xlorofil a, xlorofil b, xlorofil
a+b-ninvo karotinoidlorin miqdarinda bas veron doyisikliklor miioyyanlogdirilorak  streso
davamli niimunslor se¢ilmisdir.

Tadqiq olunan bitkilorin sahodon gotiiriilon yarpaq niimunslorine laboratoriya soraitindo
quraqliq vo duz streslori verilmisdir. Hor tocriibo variantindan sinaq silisolorino 5 dairacik
yerlogdirilmisdir. Onlarin iizorino nozarot varianti {iglin su, tocriibo varianti {i¢lin osmotik
mohlullar — quraqliq ii¢lin 30atm saxaroza mohlulu, duz stresi ii¢iin 2%-1i NaCL mohlulu slava
edilorak, 24 saat miiddatinds saxlanilmigdir. Sonra dairaciklor mohluldan ¢ixarilaraq filtr kagizi
ilo qurudulmus vo 10 ml-lik spirt olan smaq siigolorino kegirildikdon sonra bir neg¢o daqiqo
(dairaciklorin rongi agarana qodor) gaynadilmisdir. Soyuduqdan sonra siaq siigolorindoki
mohlullarin hacmi 10 ml-a ¢atdirilmis va spektrofotometrds (UV - 3100PC, Yaponiya)
xlorofilin a, b formalarinin,xloorofilin @imumi miqdarmin (a+b) optik sixligi iki dalga
uzunlugunda (Degs, 649) Olglilmiisdiir. Alinan naticoloro asason osmotik mohlulda yarpaq
dairaciklorindo pigmentlorin konsentrasiyasinin (tocriibo varianti) suda (nozarst varianti) olan
pigmentlorin konsentrasiyasina olan nisbati (faizllo) hesablanmigdir. Homin nisbat miiqayiso
olunan obyektlorin quraqliga- vo ya duza davamliliginin nisbi 6l¢ii meyaridir vo bu nisbat na
godor yiiksok olarsa, Oyronilon niimuna o godor yiiksok quragliga- vo duzadavmli hesab edilir
(Metoauyeckoe pykoBoacTBO, 1988).

NOTICOLOR VO ONLARIN MUZAKIROSI

Aparilan todqgiqatlarla miioyyan olmusdur ki,abiotik stresloro garst bitkilorin davamliliginin
Oyranilmasinda fotosintetik olamatlorin qiymatlondirilmasinin ¢ox boyiik ohomiyysti var. Bitki
organizminin pigment kompleksi doyison otraf miihitin soraitino hossasligi ilo se¢ilir. Su qithgi
va yiiksok temperatur goraitindo xloroplastlarin destruksiyasi bas verir ki, naticads xlorofil a vo
xlorofil b-nin sintezi pozulur, plastidlorin xlorofil-ziilal-lipid kompleksinin olaqosi doyisir. Otraf
miihitin ekstremal faktorlarinin tasirinden xlorofilin miqdarinin artmasi faktina, bir ndv yarpaq
toxumasinda “qoruyucu morhoalo” kimi baxilir, bu zaman hiiceyro strukturlarinin, o ciimlodon
xlorofilin intensiv yenilonmaosi bas verir (Hiiseynova, 2019, 2017). Stress soraitindo bitkilorin
boylimo vo mohsuldarligini tomin etmok magsadilo, bitkilorin miixtalif streslora adaptasiya
mexanizmlarinin dork olunmasi, tolerant genotiplorin seleksiyasinda yeni streateqiyanin inkisafi
ticlin ¢ox zoruridir.

Alinan noaticalor codvallordo oks olunmusdur. Toadqiq olunan 22 noxud niimunalorindon -
Flip.07-71, F.07-44, Comils sortu, F.07-128, Standart Normin, F.09-216, F.08-200, F.08-99 —
quraqliga yiiksok davamli kimi qiymotlondirilmigdir (Codvol 1, 2). Gostorilon niimunslorin
davamliliq dorocolori 113,6-103,4 % arasinda olmusdur. Noxudun F.07-143, F.09-214, F.08-
194, Flip. 05-34 niimunolori quraqliga davamli, F.07-272, F.08-196, F.08-46 F.07-239, F.07-240,
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F.09-308, F.09-191, F.07-35, F.07-134, F.09.181 niimunolori quraglifa orta davamli kimi
secilmigdir. Homin niimunalorin quraqliq stresinin tasirindon davamliliq deracalori 79,3 - 100,2%
arasinda doyigmidir. Quraqliq stresino hossas niimunolor agkarlanmamisdir. Alinmis noticolor
noxud niimunalarinin atraf miihitin abiotik stress amillorina gars1 hassasligini gostordi ki, bunun
osasinda Oyronilon niimunolorin igorisindon miixtolif davamliliq soviyyolorino goro yiiksok
davamli, davamli vo hassas qruplara ayirmaga imkan verdi.

Karotinoidlorin fotosintez prosesindo bilavasito istirak etmomosino baxmayaraq, onlar
xlorofilin vacib yol yoldasidir. Onlar qisa dalgali gdy radiasiyan1 udurlar vo onun enerjisini
xlorofilo Gtiirarak is18in istifado omsalini artirirlar. Karotinoidlor fotosintez prosesindo hom do
midafio funksiyasini yerina yetirirlor. Mohz onlar yasil pigmentlori vo hiiceyronin digor
komponentlorini fitooksidlosmodon qoruyurlar. Todqigat isindo noxud niimunslorinin quragliga
davamliligi ilo karotinoidlorin miqdarmin %-lo doyisilmosi arasinda korrelyasiya olaqasi
miisahido olunmusdur. Belo ki, noxudun quragliga yiiksok davamli  niimunslorinds
karotinoidlorin miqdarinin %-lo doyisilmasi yiiksok olmusdur (105,2 — 175,7 % arasinda
dayisilmisdir). Noxudun F.07-44, F.07-143, F.07-35, F.07-272, Flip.07-71, Camils sortu, F.08-
200, F.09-214 — niimunalori duz stresina yiiksok davamli kimi qiymstlondirilmisdir ki, homin
niimunolarin streso davamliliq doracalori 107,2-117,5% arasinda olmusdur. Oyronilon Flip.05-
34. Standart, F.08-99, F.09-216 sayli noxud niimunslori davamli olaraq se¢ilmisdir. Bu
niimunslorin davamliliq deracolori 102,3-98,6% arasinda doyismisdir. Tadqiq olunan noxiidun
F.07-128, F.07-240, F.09-308, F.07-239, F.09.181, F.08-46, F.09-191, F.08-196, F.08-194,
F.07-134

niimunslori orta davamli kimi qiymatlondirilmisdir. Hossas nliimunslor askarlanmamisdir.
Tadqiq olunan noxudun yiiksok davamli niimunslorinds karotinoidlsrin miqdarinin doyisilmosi
98,4% - 161,3% arasinda olmusdur (Cadval 1, 2). Oyronilon 22 noxud (Cicer arietinum L.)
niimunoslorindon 6 niimuns - Flip.07-71, F.07-44, Comils sortu, Standart Normin, F.08-200, F.08-
99— niimunoslori hor 2 streso - hom quraqliga, hom do duz stresino yiiksok davamli kimi
se¢ilmisdir.

Bitkilorin davamliliq derocolorinin agkarlanmasi iiglin vacib olan ekstremal soraitin toskili
miuioyyan derocado bitkilorin davamliliq doracolorinin miiqayisali qiymatlondirilmesine imkan
verir. Genetik sortlonmis vo irson kegon bitkilorin bu vo ya digor davamliliq daracaesi har hansi
bir sort vo ya niimunsnin otraf miihitin olverissiz soraitino adaptasiya imkanlarini oks etdirir.
Tadqgigat isindo qiymatlondirilib secilon niimunalorin golocok seleksiya islorindo davamliliq
istigamotindo genetik monba kimi istifadesi mogsodsuygundur.

Cadval 1.Noxud (Cicer arietinum L.) niimunslorinin quragliga davamliligininfizioloji parametrlor
asasinda qiymatlondirilmasi

S/s | Niimunanin ad1 |Vahid yarpaq sahasinda xlorofilin miqdari, mkq-laj Karotinoidlarin Karoti-
miqdari, litrds noidlorin
mg-la miqdarinin
Xlorofil a+b Quraqhgin Xlorofilin [Nazarat [saxaroza %-la
Nozarot |Saxaroza| tasirindon stress doyisilmasi
xlorofilin depresiya
miqdarinin daracasi,
dayisilmasi,%-1a %-1s
1. [Flip.07-71 9,4 10,7 113,6 0 0,406 0,588 1447
2. |F.07-44 11,4 12,6 110,2 0 0,745 1,050 1411
3. |Camils sortu 8,8 9,8 1116 0 0,414 0,705 170,2
4. |F.07-128 12,4 13,5 109,0 0 0,697 0,650 93,2
5. |Standart Normin 10,3 11,2 108,0 0 0,549 0,578 105,2
6. |F.09-216 8,1 8,7 107,3 0 0,338 0,593 1757
7. |F.08-200 9,97 10,4 104,0 0 0,621 0,775 1249
8. |F.08-99 13,8 14,2 103,4 0 0,569 0,742 130,4
9. |F.07-143 11,6 11,6 100,2 0 0,888 0,812 91,4
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10. |F.09-214 13,8 13,9 101,7 0 0,672 0,868 128,2
11. |F.08-194 11,8 11,8 100,1 0 0,363 0,543 149,6
12. |Flip. 05-34 10,0 9,8 97,7 2,3 0,625 0,593 94,9
13. |F.07-272 10,8 10,6 97,8 2,2 0,399 0,797 100,8
14. |F.08-196 10,2 10,0 97,5 2,5 0,921 0,906 98,5
15. |F.08-46 12,4 11,9 96,4 3,6 0,385 0,504 131,0
16. |F.07-239 13,8 13,2 95,7 4,3 0,744 0,901 121,2
17. |F.07-240 13,8 12,7 92,2 7,8 0,809 0,853 105,4
18. |F.09-308 12,7 11,7 92,5 7,5 0,756 0,843 111,6
19. |F.09-191 11,9 11,0 92,1 79 0,431 0,462 107,2
20. |F.07-35 10,1 9,6 95,7 4,3 0,813 0,848 104,3
21. |[F.07-134 13,6 12,1 88,3 11,7 0,511 0,704 137,8
22. |F.09.181 14,4 11,4 79,3 20,7 0,387 0,781 101,1

Cadval 2. Noxud (Cicer arietinum L.) niimunslarinin duzluluga davamliligininfizioloji parametrlor
asasinda qiymatlondirilmasi

S\s  [Niimunanin Ad1 'Vahid yarpaq sahasinds xlorofilin miqdari, [Karotinoidlorin Karotinoidlarin
mkg-la miqdari, litrdo mq- |migqdarimin %- 19
la dayisilmasi
Xlorofil a+b NaCl-un Xlorofilin [Nazarat |NaCl
tasirindon stress
Nozarat - NaCl xlorofilin | depresiya
miqdarmin | daracasi,
dayisilmoasi, %- Is
%-Is
1. F.07-44 11,4 13,4 117,5 0 0,744 0,530 142,3
2. F.07-143 11,6 13,5 116,1 0 0,888 0,962 108,3
3 F.07-35 10,1 11,7 116,1 0 0,813 0,963 118,4
4. F.07-272 10,8 12,5 115,5 0 0,399 0,635 160,7
5. Flip.07-71 9,4 10,9 115,6 0 0,406 0,623 153,4
6. Camild sortu 8,8 9,4 107,2 0 0,414 0,650 156,8
7. F.08-200 9,97 10,7 107,2 0 0,310 0,501 161,3
8. F.09-214 13,8 14,2 103,4 0 0,672 0,639 94,4
0. Flip. 05-34 10,0 10,2 102,3 0 0,625 0,615 98,4
10. [Standart Normin 10,3 10,6 102,2 0 0,550 0,513 93,5
11. |F.08-99 13,8 14,0 101,8 0 0,569 0,622 109,4
12. |F.09-216 8,1 8,0 98,6 1,4 0,338 0,407 120,6
13. |F.07-128 12,4 12,2 98,0 2,0 0,697 0,778 111,5
14. |F.09-308 12,7 12,4 98,0 2,0 0,378 0,740 195,8
15. |F.07-240 13,8 13,5 97,7 2,3 0,809 0,773 95,5
16, |F.07-239 13,8 13,3 96,3 3,7 0,744 0,513 138,1
17. |F.09.181 14,4 13,6 94,5 55 0,387 0,577 115,4
18. |F.08-46 12,4 11,3 90,92 9,1 0,770 0,740 95,8
19. |F.09-191 11,9 10,8 90,3 9,7 0,431 0,451 104,7
20. |F.08-196 10,2 9,1 88,94 11,06 0,460 0,408 88,6
21. |F.08-194 11,8 10,1 86,0 14 0,363 0,360 98,7
22. |F.07-134 13,6 11,4 83,9 16,1 0,511 0,602 117,8
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®HU3UOJIOTTYECKAS OIIEHKA OBPA3IIOB I'OPOXA ITOCJIE BO3JIEMCTBHUSA 3ACYXH
N COJIEBOI'O CTPECCA

T.H.I'yceiinoBa
Wucturyt 'erernyeckux PecypcoB HAHA

OmHMM W3 aKTyaJbHBIX HAINpaBICHWH pPa3BUTHS COBPEMEHHOTO arpapHOrO CEKTOpa SIBIISIETCS
YBEITMUEHHE TPOU3BOJICTBA CEIbCKOXO3SHCTBEHHBIX KYNBTYpP, B TOM 4HCIE OOOOBBIX, C BBICOKHM
MOTEHIIHAIOM ypPOKaWHOCTH W YCTOWYHMBBIX K HEONAarompusTHBEIM (hakTopaM OKpyxkaromel cpenbl. C
9TOH 1enbio B AsepOaiipkaHe CO3Iar0TCsl HOBBIE MPOMYKTHUBHBIE copTa. OMHOW M3 Ba)KHEWIUX 3ajad
SBISICTCSL W3yUeHHWE WX IUIOJOPOJMs, OICHKa YCTOMYMBOCTH K HEOJIarompusTHBIM (akTopaMm
OKpY’KaroImeil cpezpl, 00e3HsIM 1 BpeauTesiM. AGMOTHYIECKHE CTPECCHI, TAKHE KaK 3acyXa M 3aCOoJIeHHE,
OTPaHWYMBAIONINE POCT, NMPOAYKTUBHOCTH W PACIpPOCTPAHEHHE PACTCHUH, BBI3BIBAIOT KOMIUICKCHBIC
OTBETHBIE PEAKIMH, KOTOPHIC MPOSBISIOTCS B M3MEHEHUSAX Ha (UIMOIOTUYECKOM M OHOXMMHUYECKOM
ypoBre. HMccnenoBanne mpoBoAmiock Ha 22 obpasmax ropoxa (CicerarietinumL.). C 1ensio OIEHKH
B3aMMOCBSI3U MEXJy COJCpKaHHEM XJIOPO(QHIUIA, KAPOTHHOUIOB M CTENCHBIO YCTOHYMBOCTH JIAHHBIX
00pa3IoB, BBHICAXKCHHBIX B TIOJIEBBIX YCIOBHUSX, K 3aCyXe M COJIEBOMY CTpeccy OBUIM B3ATHI 0Opa3ilbl
nctheB B (pase nBereHus pacrteHuid. [loj BimsHMEM cTpecca B o0pasliaX JUCTHEB OBUIM BBISBICHBI
U3MEHEHUSI B COJepaHMM xJopodpmmuia a, xiopodwria b, ximopodmmaa a + b M KapOTHHOHIIOB,
SBJIAIONINXCS TTOKa3aTeIsIMU (POTOCHHTE3a M OTOOpaHbl YCTOWYMBBIE K cTpeccy oOpasipl. Ha ocHoBaHMM
HOJIy4CHHBIX pPe3yJbTaTOB W3 22 u3ydaeMbIx o0pasioB ropoxa - Flip.07-71, F.07-44, F.07-128,
Cranpapt Hapmun, F.09-216, F.08-200, F.08-99 — 6buin onieHEHbI, KaK BBHICOKOYCTOMUYHMBBIE K 3acyXe.
O6pasier Topoxa F.07-44, F.07-143, F.07-35, F.07-272, Flip.07-71, Dxamumns, F.08-200, F.09-214 —
ObUIM OIICHEHBI, KaK yCTOWYMBBIE K COJEBOMY CTpeccy. M3MeHeHHs B COJAEpKaHHUH KapOTHHOWJIOB B
BBICOKOYCTOMUMBBIX 00pa3iiax MCCIeIyeMoro ropoxa BapbupoBain oT 98,4% no 161,3%. 6 oOpasuor
ropoxa u3 22 uccnenoBanubix - Flip.07-71, F.07-44, xamunst, Crannapt Hapmun, F.08-200 , F.08-99 —
0TOOpaHbI, KaK BHICOKOYCTOHYMBBIC M K 3aCyXe U K COJIEBOMY cTpeccy. PeKoMeHyeTcs UCTIONb30BaHue
OTOOpaHHBIX 0OPA3IIOBB KAYECTBE TCHETHUECKOTO MaTepHaliaB Oy ayIIiX CEICKIIMOHHBIX padoTax.

KuroueBble cjoBa:ropox, (U3HOIOTHYSCKUI MapaMeTp, 3acyxa, COJeBOM cTpecc, XJIOpOGHILI,
KapOTHHOM/T

PHYSIOLOGICAL ASSESMENT OF CHICK PEA ACCESSIONS UNDER INFLUENCE OF
DROUGHT AND SALT STRESSES

T.N.HUSEYNOVA
Genetic Resources Institute of ANAS

One of the latest directions of modern agrarian development sector is to increase the production of
agricultural crops including legumes, with full potential and resistant to adverse enviromental factors.
With this intention we create our own varieties to study their productivity and carry the assessment of
their resistance to adverse environmental factors, diseases and pests. Abnormal stress factors, such as
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drought and salinity, produce complex response reactions that limit plant growth, production and species
distribution, which are also revealed by changes in physiological and biochemical levels. The study was
conducted on 22 pea accessions (Cicer arietinum L.). The leaf samples in the flowering stage of the plants
grown unter field conditions were taken in order to assess the degree of resistance to the drought and salt
stess, as well as the reletionship between thecontent of chlorophyll a, chlorophyll b, chlorophyll a+b and
carotenoids, which are stress indicators based on fotosyntesis criterium. According of study results among
of 22 chick pea accessions the studied- Flip.07-71, F.07-44, variety Camila, F.07 -128, Standard Narmin,
F.09-216, F.08-200, F.08-99-rated as highly drought resistant. Changes in carotenoid content in highly
resistant samples of chick pea studied ranged from 98,4% to 161,3%. Of the studied 22 pea samples, 6
samples — Flip.07-71, FO7-44, Standard Narmin, F.08-200, F.08-99- are resistant to both drought and
salt streses. Selected samples are recommended for use in future breeding works as a genetic source for
sustainability.

Keywords: chickpea,physiological parameters, drought, salt stress, chlorophyll, carotinoid
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STRES SORAITLORINDO I KURS TOLOBOLORININ KOQNITIV VO HOYOCAN
GOSTORICILORININ MUQAYISOLi TOHLILI

*N.Y.KOROMOVA b.ii.f.d., E.E.COFOROVA b.ii.f.d., AM.MOMMOIDOY b.ii.f.d.,
X.M.OKBOROVA, Z.B. HAQVERDIYEVA

Qoarbi-Kaspi Universiteti, Azarbaycan Respublikasi, Baki 5., AZ1072,0hmad Racabli, 3
phd_karamova@mail.ru, elnara.jafarova@wu.edu.az, ayaz_mamadov@yahoo.com

Yasadigimiz miihit iiciin emosional gorginlik problemi aktual mévzulardandir. insanin stres
vaziyyatlorinin tadqiqi problemi, diagnostikasi vo miiasir korreksiyas1 comiyyoat iiciin daha
dhomiyyatli olmusdur. Tasadiifi deyil ki, comiyyatdo qeyri-stabillik vo qeyri-miisyyanlik daimi
artan vd giiclonan stress faktorlarin (sosial, psixoloji, fiziki) mévcud olmasina, emosional gargin
vaziyyatlorin yaranmasina vd son naticado iso kaskin surotdo psixi vo psixosomatik xastsliklorin
artmasina, immunitetin zdiflomasing, adaptiv funksiyalarin pozulmasmma vo insan oOmriiniin
azalmasina gatirib cixarir. Biitiin bunlar 6ziinii irsiyyatds va ohalinin genofondunda aks etdirir.

Tadgiqatlar Qoarbi-Kaspi Universitetinin I kurs talobalari iizorindo aparilib. Emosional
gorginlik modeli kimi semestr arzinds verilon kollokvium giinlori gotiiriiliib. Adi dors giiniindo,
kollokviumdan avval vo kollokviumdan sonra olmaqla 3 moarhaldli tacriiba aparihib. Tacriibalor
zamam Koqnitiv proseslordon gorms va qisa miiddatli yaddas, hayacan gostaricilorindan isa situativ
va fardi hayacan gostaricilori todqiq olunub.

Mbolum olmusdur Ki, kollokvium prosesi stres faktor rolunu oynayaraq, talobalards hayacan
goztaricilorinin yiiksolmasina vo koqnitiv funksiyalarin (bizim misalda géormo va qisa miiddatli
yaddas proseslarinin) zoiflomasine sabab olmusdur. Miisyyon edillmisdir ki, tadqiq olunan psixoloji
va koqnitiv gostaricilords dayisikliklor dorin olduqca, onlar davamh olaraq emosional garginliyin
tasiri kasildikdoan sonra da geyd olunur. Hayacan saviyyasinin yiiksalmasi kollokvium prosesinin
emosional qiymoatlandirorok kogqnitiv proseslorin aktivlosmasino da sabab olur. Emosional
gorginliyin tasiri altinda miisahids edilon psixofizioloji dayisikliklorin kompleks giymatlondirilmasi
talabalorin sonraki tadris illoarindoyaranma ehtimah ola bilon sinir-psixi, somatik xastsliklorin
garsisinin alinmasi vo profilaktik tadbirlor planinin hazirlanmasinda an perspektiv istigamatlordon
biri sayilir. Tolobalorin psixofizioloji vaziyyatinin diizgiin qiymoatlondirilmasi eyni zamanda, tadris
miivaffoqiyyatinin artirilmasinda vo ugurun qazanilmasinda miihiim shamiyyat kasb edir.

Acar sozlar: hayacan, qisa miiddatli yaddas, gormo yaddasi, psixofizoloji vaziyyat
GIRIS

Problemin holli mogsadilo H.Selyenin stres nozoriyyosi osasinda uzun miiddst ayri-ayri
istigamatlords aparilan axtariglara baxmayaraq, alds edilon iimumi natica emosional gorginliyin
geyri-spesifik xiisusiyyotini tosdiq edorak onun adaptiv xarakter dasimasini siibut edir.
Problemin an ¢ox ziddiyyatli aspektlorindon biri, emosional stresin koqnitiv proseslors tasirinin
Oyranilmosidir (Cenbe, 1992). Bu mosolonin tadqiq olunmasinin ¢atinliyi koqnitiv proseslorin
(xtisusila, tolim vo yaddas proseslori) mexanizmlorini toskil edon emosional komponentin,
tolimdon ovval yaranmis emosional gorgin voziyyat arasindaki qgeyri-xatti asililiginin mévcud
olmasidir (Kugelmass et al.,2007).

Koqnitiv proseslorin formalagmasi qanunauygunluglarinin straf miihitin doerk olunmasindaki
rolu on aktual problemlordon biridir. Koqnitiv proseslorin adekvatligi organizmin otraf miihitdo
yasamasini vo stabilliyini tomin edir. Insanda dorketmo proseslori psixofizioloji gdstaricilor
vasitasilo 1izo ¢ixaraq, adaptiv, fordi-psixoloji gabiliyyot vo soxsiyyotin formalagmasi prosesindo
yaranan forqli xiisusiyyetlori miioyyon edir (Imutpuesa, 2004;boapos, 1996). Bununla bels,
emosiyanin tosiri altinda psixofizioloji mexanizmlorin inteqrasiya xiisusiyyatlori soxsiyyotin otraf
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miihiti dork etmok qabiliyyotindon asili olur. Miiasir dovriimiizdo bu istigamotdo aparilan
tadqiqatlar osas etibarilo koqnitiv nozeriyyonin miiddoealarina osaslanir (Lazarus,1977). Bu
nozoriyyoya goro, dorketmo proseslori yaranmig real soraitin  mahiyyatini  diizgiin
qiymatlondirmok hesabina emosional reaksiyalarin keyfiyyst vo intensivliyini tomin edir. Hal-
hazirki dévrds geyd edilon problemin holli moagsadilo aparilmis todqigatlarin tohlili stibut edir ki,
osas diqget miixtolif stres faktorlar soraitindo orqanizmin toskilat¢iliq faktorlarina vo
funksiyalarinin xiisusiyyatlorinin Oyronilmosino yonoldilib. Emosional stresin psixofizioloji
aspektlori, onun mexanizmlorinin omalo golmosi proseslori daha az Oyronilmisdir. Belo
soraitlordo  adekvat  informasiya  ekvivalentliyinin  beyin  foaliyyotindo  oksinin
ganunauygunluglari, eyni zamanda soxsi determinasiyanin xiisusiyyatlori vo miixtalif etiologiyali
emosional stres soraitlorindo koqnitiv proseslorin inkisafi holo do tam dyronilmomisdir.

Bu baximdan eksperimental yolla problemin hallini fizioloji yasdan asili olaraq emosional
gorginliyin I kurs tolobalorinin psixofizioloji gostariciloring tosirini todqiq etmok maraq dogurur.
Isin mogsadi kollokvium zamam 1 kurs tolobolorindo yaranmis emosional gorginliyin
soviyyasindon asili olaraq koqnitiv proseslorin tadqiqi olmusdur. Koqnitiv proseslorlo yanasi
emosional gorginliyin tosir mexanizmlarinin kompleks sokildo giymatlondirilmasi ilo psixoloji
gostoricilor todqiq edilmisdir. I kurs tolobolorinin se¢ilmasinin sobobi stres soraitinin dork
edilmasi vo emosional giymatlondirilma saviyyesinin koqntiv proseslorlo qarsiligli slagolorinin
toyin edilmasidir.

MATERIAL VO METODLAR

Emosional gorginliyin hoyscan vo yaddas prosesino tosirini askar etmok fi¢iin I kurs
talabalari lizerinds psixofizioloji tadqiqatlarda emosional gorginlik modeli kimi semestr arzinda
kegirilon kollokvium dovrii gotiiriilmiigsdiir. Todqiqatlar 3 moerholode aparilmisdir: adi ders
giintindo (kollokviumdan 20-25 giin avval), kollokviumdan 15 daqiqe avval va kollokviumdan
sonra. Todqiqat obyekti 28 nofor I kurs psixologiya fakiiltesinin tolobslori olmusdur. Todqiqatlar
zamani Spilberger- Xanin testi ilosituativ vo fordi hoyacanin soviyyosi, «9dodo goro yaddas»
testindon istifado etmoklo qisa miiddstli yaddasin soviyyesi, «Taosvira asason yaddas» testi ilo
gorma yaddasinin soviyyasi toyin edilmis va statistik islonmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Adi dors gilinlinde aparilan todqiqatlar zamani tolabolorin adi testlogdirma prosesina belo
mosuliyyat hissi ilo yanasmast qeyd olunmusdur. Bels ki, situativ hoyocanin 40+3,23 bal, fordi
hoyacanin iso 55+ 4,25 bal, qisa miiddotli yaddasin 5,78+1,76 bal, gormo yaddasinin iso 8,1£2,48
bal olmasi miiayyon edilmisdir.

O situativ hayacan
60 m fardi hayacan
50
40 p—
20 -
20

10

T T
adi dars glni stres tasiri stres tasirindan
altinda sonra

Sokil 1. I kurs talabslorinds Spilberger-Xanin testinin naticalori.

Kollokviumdan ovval aparilan tokrari testlosdirmo zamani iso situativ hoyocanin 49+3,71 bala,
fordi hoyocanin 60+ 2,75 bala (sokil 1), koqnitiv gostaricilordon qisa miiddotli yaddasin
soviyyasinin 6,58+1,84 bala, gormo yaddasinin iso 10,5£1,56 bala qodor yiiksolmosi geyd
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olunub. Kollokviumdan sonra aparilan testlogdirmonin naticolori xiisusi maraq yaradir: situativ
hayacan 23+1,49 bal, fordi hoyacan iso 42+ 2,38 bal, qisa miiddatli yaddas 7,4+1,04 bal (sokil 2),
gormo yaddast is0 9,8 +1,74 bal (sokil 3) olmusdur.

B qisa muddatli yaddas

10 4

—/
5 —

I

I

adi dars guni stres tasiri altinda stresdan sonra

Sakil 2. Emosional gorginliyin I kurs talobslorinin qisa miiddstli yaddasina tosirinin qrafik tosviri.

Beloliklo, alinmis naticalorin tohlili zamani, molum olmusdur ki, adi dors gilinii do hom
situativ, homds fordi hayacan soviyyasi yiiksokdir. Bunu onunla slagalondirmak olar ki, ilk dofa
testlosdirmo prosesinin aparilmasi stres tosirino malik olmusdur, tolobalorin bu proseso
mosuliyyatlo yanagmasi naticosindo hoyacan gostoricilorinin  soviyyasi yiiksok olmusdur.
Kollokviumdan oavval aparilan testlosdirmo zamani situativ vo fordi hoyacanin ¢ox yiiksok
saviyyasi qeyd olunmusdur (sokil 4).

O gorma yaddasi
15 1§
10 4
5 1 ]
0
adi dars giind stres tasiri stresdan sonra
altinda

Sokil 3. Emosional gorginliyin gérmo yaddasina tesirinin naticalari.

Bunu iso belo izah etmok olar ki, stres tosiri rolunu oynayan kollokvium prosesi tolobalor
liclin ¢ox ohomiyyatlidir, onlar imtahana hazirliq vo imtahana kecid {i¢clin miihiim olan natics-
miivoffoqiyyat gostoricisine qarst daha yliksok mosuliyyst hissi ilo yanagsmis vo ugur oldo
edilmosino maksimum g¢alismislar. Testlogdirmonin ¢ox yiiksok hoyacan soviyyasini gostormasi
kognitiv-dorketma proseslorinin do aktivlogmasini bir daha siibut edir. Mosuliyyat hissi artdiqca,
hoyacan soviyyesi artir. Imtahandan sonra iso maraqli faktlar alinib. Tolobalords her iki hoyacan
soviyyesinin normative yaxinlagmasi qeyd olunub ki, bu talobalorin stres faktorunun aradan
galxmasini dork etmasi vo dorketma proseslorinds gorginliyin gotiiriilmasi ilo izah olunur.

Belolikla, alinmig naticalarin tohlili kollokvium prosesinin emosional gorginlik yaratmasini,
naticadasituativ va fordi hayacanin yiiksalmasini, kognitiv proseslarin aktivlogmasini siibut etdi.

Kogqnitiv gostaricilorin todqiqi zamani alinmis naticalorin miiqayisali tohlili adi dors
giinlindo toloboalordo qisa miiddstli yaddas gdstoricisinin normadan asagi olmasini gdstormisdir.
Bu testlogdirma prosesine masuliyyat hissi ilo yanasma va testlosdirmonin do emosional gorginlik
monbayi olmast haqqinda fikirlosmays imkan verir. Emosional gorginlik zamani alinan naticalor
tsetlogdirmo prosesi ilo tanigliq vo eyni zamanda koqnitiv proseslorin emosional gorginliyin
tosirindon aktivlosdiyini siibut edir. Tobii ki, bu zaman Umumi dorketmo proseslorinin
aktivlogmosi miivoffoqiyyot gostoricisinoe do tosir edir vo ugurun gazanilmasi ilo noticolonir.
Kollokviumdan sonra iso qisa miiddoatli yaddas gostoricisi normadan yiiksok olmus vo emosional
garginlik prosesinin aradan qalxmasininin dork edilmasini gostormisdir.
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'situativ hayocan m fordi hoyocan

adi dors
giini stress tosiri
altinda stress
tasirindan
sonra
Sakil 4. Emosional gorginliyin tosirinden hayacan saviyyasinin doyismasi.

Gormo yaddasinin todqiqi zamani alinmis naticolor maraqli fakti agkarlamisdir. Belo ki, hor
tic halda alinan naticolor tolobolorin gérmo yaddasinin yiiksok olmasini gostormisgdir. Lakin
emosional gorginliyin tosiri naticesindo kollokviumdan ovvol gostoricinin etibarli doracoads
yiiksoldiyi, imtahandan sonra ciizi enmo miisahido edilmosino baxmayaraq, yeno do adi dors
giiniindon yiiksok soviyyads oldugu miioyyanlosdirilmisdir. Bu stress faktorun gérmo yaddasina
miisbat tosirini vo onun foalliginin artmasini siibut edir.

Beloliklo, emosional gorgin voziyyotlor gorma vo qisa miiddotli yaddas gostoricisino tosir
edorok, onun zoiflomasing, eyni zamanda iso mosuliyyot hissinin artmasina vo son naticads
koqnitiv proseslori aktivlasdirarok ugur gostoricinin yiiksolmasina sabob olur.

Molumdur ki, psixoemosional gorginliyin yaranmasina sabab olan imtahan prosesindo
psixofizioloji doyisikliklor icorisinds hoyacan soviyyasinin doyismosi daha qabariq tozahiir edir.
Hayacani hom fordi, hom dos situativ ndvlorinin imtahan zamani yiiksalmasi imtahanin ugurla
yekunlagmasina mane olan osas faktorlardandir (Kapamosa u ap., 2011). Hoyocan- emosional
diskomfort hissinin yasanmast hali olub, tohliikonin hiss olunmasi, xosagalmaz prognozlarin
olmasi ilo olagali yaranir. Qorxu hissi konkret tohliikoyocavab reaksiyast oldugu halda, ondan
forqli olaraq hoyocan hissi real tohliikoys qarst geyri-miioyyon hisslorin kegirilmaosidir.
Hoyocanlanma hissi iso, fordi psixoloji xiisusiyyat olub, insanin hayacan keg¢irmo hissing
meylliyi vo ¢ox tez-tez rast golmosi zamani qeyd olunaraq hoyacan yaranmasina kegid voiyyati
kimi qiymotlondirilo bilor. Tabii ki, bu proseslorin saviyyasinin yiiksolmosi todris prosesine
monfi tosir eds bilor. Eyni zamanda yiiksok hoyacan kognitiv proseslorin aktivlogsmasina do sobab
ola bilar (Kapamosa, 2009).

Yaranmis emosional gorginlik tolobolordo psixofizioloji doyisikliklorin yaranmasina sobab
olur. Miiayyon edillmisdir ki, todqiq olunan psixoloji va koqnitiv gostericilorde doyisikliklor
dorin olduqgca, onlar davamli olaraq emosional gorginliyin tosiri kosildikdon sonra da geyd
olunur. Hoyocan soviyyosinin yiiksolmasi kollokvium prosesini emosional qiymotlondirorok
kognitiv proseslorin aktivlosmasino sobob olur. Tadqigatlarin naticalori tolobalorin dorketma
proseslorino yaranmis situativ hoyocanin monfi tosirini siibut edir. Bu emosional gorgin soraiti
diizgiin giymotlondirmok gabiliyyoti vo dorso qarst olan mosuliyyat hissi ilo olagolidir.
Talabalorin emosional gorginliyin tosiri altinda psixofizioloji gostericilorinin miiqayisali tohlili
kognitiv proseslorin inkisaf soviyyasinin fizioloji yas, cinsi yetiskonlik, aqli inkisaf soviyyasi,
adaptasiya proseslori vo todris prosesino qarst mosuliyyst hissi arasinda qarsiliqlh slagesini
gostorir (KanmbikoBa, 2008; Bayliss etal., 2003; Rothbaum et al,2003). Emosional gorginlik
vaziyyati talobalords informasiyanin qobulu prosesinin aktivliying tasir ederok digqet, montiq vo
yaddag gostaricilorinin zaiflomasino sobab olur (Bishop, 2001). Qeyd edilon doyisikliklor on ¢ox
yaxs1 oxuyan talobalords miisahids olunur. Emosional gorginliyin tosiri altinda miisahids edilon
psixofizioloji  doyisikliklorin  kompleks qiymotlondirilmosi  tolobolorin  sonraki  todris
illorindoyaranma ehtimali ola bilon sinir-psixi, somatik xastoliklorin qarsisinin alinmasi va
profilaktik todbirlor planinin hazirlanmasinda on perspektiv istigamatlordon biri sayila bilor.
Tolabalorin psixofizioloji voziyyetinin diizglin qiymaotlondirilmasi eyni zamanda todris
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miivaffaqiyyatinin artirilmasinda vo ugurun qazanilmasinda miihiim shamiyyat kasb edir.
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CPABHUTEJBHBIA AHAJIN3 KOTHATUBHBIX U TPEBOKHBIX IIOKA3ATEJIEN
CTYJAEHTOB I KYPCA B CTPECCOBBIX YCJIOBUSAX

H.51.Kapamoga, 3.9./:kapapora,A.M.Mamenon, X.M.AkbapoBa, 3.b.Xarsepauesa

3anmagHo — Kacruiickuii Y HUBEpCUTET
B cpene, B KOTOpOii MBI )KUBEM MTPOOIIEMa IMOITUOHATBHOTO HATIPSHKSHHUSI, IBIIICTCS] OJJTHON U3 CaMBIX
aKkTyanbHBIX. MccnenoBanue, IMarHOCTUKA U COBPEMEHHAsI KOPPEKIUS CTPECCOBBIX CUTYAIIUi y YelloBeKa
crtani Oojee BaXHBIMH sl oOmiectBa. He cimywaitHO, 4TO HECTaOMIBHOCTE M HEOIPEIEIEHHOCTh
MPHUBOAAT K HAJIUYUIOB OOIIECTBE TOCTOSHHO  YBEJIMYMBAIONIMXCS W YCUJIMBAIOIIUXCS CTPECCOBBIX
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(hakTOpOB(COIMANBLHBIX, IICUXOJOTHYCCKUX, (PU3NYCCKHX), K BO3HUKHOBCHHIO 3MOIIMOHAIBHO-
HanpsOKEHHBIX ~ COCTOSHWA, a B KOHEYHOM HWTOTE,K DPE3KOMY VCHJIEHHIO TIICHXHYECKHX U
TICUXOCOMAaTHYEeCKUX PAcCCTPONCTB, CHIKEHHUI0O MMMYHHUTETa,yMEHBIIICHHIO MPOAOJDKATENFHOCTH JKU3HU
yenoBeka. Bee 3T0 oTpaskaeTcsi Ha HACIEICTBEHHOCTH U TeHO(OH/Ie HAaCETICHUSI.

HccnemoBanmst TPOBOAMINCH Ha TNepBOKypcHuKax 3amamHo-Kacmumiickoro yHuBepcutera. B
KadecTBe MOJIENIA SMOIIMOHAIIFHOTO HAMIPSDKEHUS OBLIH B3ATHI JTHA KOJUIOKBUYMOB CIaBAEMBIX B TEUCHHE
cemectpa.MccnenoBanus npoBowics B 3 drana: OOBIYHBIA y4eOHBIN JCHB, JCHb 10 KOJUIOKBHYMa U
mocJie KOJUIOKBUYyMa. B XoJie 3KcriepuMeHTa W3 KOTHUTHBHBIX MPOIECCOB ObLTH M3YYCHBI- 3pUTEIbHAS U
KpaTKOCPOYHAs MaMsTh, a3 TPEBOXKHBIX TIOKA3aTelIel - CHTyaTHBHAS U HHIUBUAYaTbHAS TPEBOTA.

bruto ycTaHOBIIEHO, YTO TMPOIECC KOJIIOKBHYMA, NEHCTBYS, KaK CTPECCOBBINA (PakTOp, MPHUBOAUT K
MOBBIIICHUIO TOKA3aTeNIeH CHECChl U MPOILECCHl KPAaTKOBPEMEHHOW MaMATU. BBUIO BBISICHEHO, YTO YEM
rIy0’ke M3MEHEHHS B TICHXOJIOTHYECKMX M KOTHUTHUBHBIX IOKA3aTelsaX, TEM JOJbIIEe OHH OTMEYAloTCS
JaXkKe TOCTe TPEKpaIlleHus] SMONMOHAIBFHOTO HampspkeHUs.[Ipy  MOBBIIIEHUHYPOBHS TPEBOKHOCTH
O0MOHAJIbHAA OICHKA KOJUIOKBUYMAIIPUBOJAUT K AKTUBAIIlUM KOTHHUTUBHBLIX MPOIECCOB. Kommekcnas
OIICHKA TICUXO(H3UOJOTHUSCKUX U3MEHEHHUM, HAOMIOIaeMBbIX O] BIMSIHUEM SMOIMOHAIBHOIO CTpecca,
SBIISIETCS OJTHAM W3 HamOoJiee TMEepCIEKTUBHBIX HANPaBICHWA B pa3paboTKe IIaHa MPOQPHIAKTHIECKIX
MCpOHpHHTHﬁ, HampaBJICHHBIX Ha MNPEAYNPEKACHHUEC BO3MOXKHOCTH pPa3BUTHUA HCPBHO-IICUXHUYCCKUX,
CcOMaTMYeCKMX  3a0oJieBaHUl B MOCNEAyIOUIMe  y4eOHble  rojabl.  [IpaBuibHas  OllCHKA
MICUXO(U3NOIOTHIECKOTO COCTOSIHUSL CTYIEHTOB B TO XK€ BpPEMS WIPAET BAXKHYIO POJIEB TOBBIIICHUN
aKaJeMUYeCKUX 3HAHUN U IOCTHKEHHUH yCIIEXOB.

KiroueBblie cJioBa: TPEBOXKXHOCTD, KpaTKOBpEMEHHAaA naMsATh, 3pUTEIbHAA 1aMsATh,
HCPIXO(I)I/ISI/IOJ'IOFI/I‘IGCKOG COCTOSAHHC

COMPARATIVE ANALYSIS OF COGITIVE AND EXCITEMENT INDICATORS OF 1ST
YEAR STUDENTS IN STRESS CONDITIONS

N.Y.Karamova, E.E.Jafarova, A.M.Mammadov, Kh.M.Akbarova, Z.B.Hagverdiyeva

West-Caspian University

The problem of emotional tension is very important for the environment which we live in. Problems,
diagnostics and modern correction of human stress cases have become more important for society. It is no
coincidence that, instability and uncertainty are constantly adapted to the presence and development of
stressors (social, psychological, physical), the emergence of emotional tension, and, ultimately, increased
mental and psychosomatic disorders, impaired immunity in society and leads to a decrease in human life.
All these are reflected in the heredity and gene pool of the population.

The research was conducted on the first-year students at West-Caspian University. The days of
colloquium given during the semester were taken as a model of emotional tension. On a regular class day,
3-step practice was conducted before and after the colloquium. Experiments examined visual and short-
term memory from cognitive processes, situational and individual anxiety indicators from anxiety
indicators.

It has been found that, the colloquium process playing a role of a stress factor, has led to anxiety
levels in students and impaired cognitive function. Also, it has been found that changes in the
psychological and cognitive indicators studied are profound, and that they are continuously recorded after
the effects of emotional stress. An increase of excitement leads to activation of cognitive processes by
emotionally evaluating the colloquium process. Comprehensive assessment of the psychophysiological
changes observed under the influence of emotional stress is one of the most promising directions in the
development of a plan of measures for the prevention of neuropsychiatric, somatic diseases, which may
occur in the following academic years. Accurate assessment of the students' psychophysiological status is
also important for increasing academic success and luck.

Keywords: excitement, short-term memory, visual memory, psychophysiological state
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YUMSAQ BUGDANIN BOZINUMUNOSLORINDO BIOKIMYBVI GOSTORICILORIN
MUQAYISOLI TODQIQi

F.0.KORIMOVA

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki, AZ1106, Azadliq pr.,155
faridakarimi@mail.ru

Tadqiq olunmus yumsaq bugda niimunaslarindd bir sira biokimyavi analizlor aparilmisdir. Bels
ki ziilahn, lizinin vo triptofanin miqdar tayin edilmisdir.Milli Genbankdan gétiiriilmiis 32 yumsaq
bugda niimunasindon, ziilahm miqdar1 standarta nisboton yiiksak olan 2 niimuns -
Erythrospermum névmiixtalifliyino aid Genbank kodu Y.B.F.S.017k-17 (14,70%), Ferrigineum
novmiixtalifliyino aid Y.B.F.S.017k-24 (14,68%) secilmisdir. Standart Aran sortunda is9, ziilalin
miqdar 14,60%-dir.

Apardigimiz analiz naticasindo lizin miqdarmm 236-300mg (100gr-da mg-la) arasinda
doyismasi miidyyan edilmisdir.Standart Aran sortuna nisbaton yiiksok lizinli niimunalar - Lutescens
novmiixtalifliyine aid Genbank kodu Y.B.F.S.017k-29 (300mq), Graecum novmiixtalifliyino aid
Y.B.F.S.017k-1 (297 mgq), Ferrugineum névmiixtalifliyina aid Y.B.F.S.017-23 (298mq), Milturum
novmiixtalifliyino aid Y.B.F.S.017k-2 (297mq), miioyyan edilmisdir. Standart Aran sortunda isd
lizinin miqdarn 255mq olmusdur. Aparilan analizlor naticasinds standart Aran sortuna nisbaton
triptofanin miqdarimin daha c¢ox olduugu niimiimalor miioyyan edilmisdir. Bunlardan Milturum
novmiixtalifliyine aid Y.B.F.S.k017k-6 (150mq), Leucospermum ndévmiixtalifliyino aid
Y.B.F.S.017k-65 (150mq) vo Delfi novmiixtalifliyina aid Y.B.F.S.017k-79 (150mq) niimunalarini
gostormak olar. Standart Aran sortunda is3 triptofanin miqdqr1 140 mq (100qr-da mg-la) taskil
etmisdir.Beloliklo, aparilan analizlor naticosindo ziilal vo lizinin miqdar1 nisbaton yiiksok olan
niimunslor secilmisdir. Bunlardan: Lutescens novmiixtalifliyino aid Genbank kodu Y.B.F.S.017 k-
29 olan niimunads ziilal 14,48%, lizin 300mq; Ferrigineum névmiixtslifliyino aid Y.B.F.S.017k-24
niimunasind» ziilal 14,68%, lizin 271mq olmusdur.

Triptofanin miqdar az olan Leucospermum névmiixtalifliyino aid Genbank kodu Y.B.F.S.017
k-63 (70 mq), Velitinum névmiixtalifliyine aid Genbank kodu Y.B.F.S.017k-62 (60mq), Barbarossa
novmiixtalifliyina aid Genbank kodu Y.B.F.S.017k-45 olan (90mq) niimunalorini gostormok olar.
Triptofanin miqdarn 70-150mq arasinda doayisir.Todqiqat naticosinda yiiksok biokimyovi
gostaricilori ilo forqlonan niimunalor askar olunmusdur.Yiiksok gostoriciys malik olan niimunalor
seleksiyada istifads edils bilor.

Acar sozlar: yumsaq bugda, ziilal, lizin, triptofan
GIRIS

Yer kiirosinds ohalinin saymin getdikco artmasi basoriyyotin asas qida monbayi olan ¢oroya,
yani donli—taxil bitkiloring, xiisusilo bugdaya olan tolobatin durmadan yiiksalmosi ilo miisayiot
olunur. Corokbisirmoado ¢Oroyin keyfiyyoti bugda doninin ununda ziilalin vo kleykavinanin
miqdarmdan asilidir. Odur ki, diinyanin qabaqcil genetik va seleksiyagilarinin qarsisinda duran
baslica mogsad bir sira faydali vo qiymotli keyfiyyot vo komiyyot olamaotlorini 6ziindo
comlogdiran yeni bugda sortlar1 yaratmaqdir.

Keyfiyyotli vo mohsuldar sortlarin alinmasi {iclin diinyanin bir ¢ox oOlkolorindo donli
bitkilorin kolleksiyasi toplanir, saxlanilir vo yeni sortlarin alinmasinda genis istifads olunur.
Azorbaycan Respublikasinin - miixtolif torpag-iqlim goraitindo yeni bugda sortlarmin
yetisdirilmosindo qarsiya qoyulan osas tolob sortlarin mohsuldarliginin artirilmasindan, donin
keyfiyyat gostoricilorinin yiiksolmosindon va.s. ibaratdir.

Azorbaycan bugdanin forma vo ndvmiixtalifliyine gore diinyada birinci yerlordon birini
tutur. Burada 14 ndév vo 280 ndévmiixtolifliyino aid 8000 bugda niimunosi toplanmisdir
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(Mustafayev, 1991).

Donli bitkilor 6z torkiblorino goro eynicinsli deyildir. Biitiin donlor orqanoleptik qiymoto
goro eynidirso (dadi, rongi, iyi) bunlara eyni tipli toxum partiyalar1 deyilir. Dan kiitlosi daimi
saxlayicilara tokiilmozdon qabaq onlarin keyfiyyat gostoricilori yoxlanir. Burada don kiitlosi
sortuna, kateqoriyasina, sinif, tip, riitiibot vo zibillik dorocosino goro ayri-ayri1 yerlosdirilir.
Laboratoriyada gotiiriilmiis niimunsnin {izorinds tohlil aparilaraq taxilin keyfiyyoti Gyronilir
(Fataliyev,2003) .

Genotip haqqinda irsi informasiyanin alinmasinda asas {isullardan biri ziilal polimorfizminin
todqiq edilmosidir. Belo ki, irsi informasiyalarin alinmasi xiisusi spesifikliyo malik ziilallar
vasitasilo hoyata kecirilir.

Molumdur ki, ziilal genetik sistemin asas mohsulu olmagla, onun sintezino miivafiq genlor
va ya DNT molekulunun uygun sahasi nozarat edir (Korimov va b., 2013).

Donli bitkilorin mohsuldarliginin artirillmas1  vo  keyfiyyatinin yiiksoldilmasi daimi
seleksiyagilar qarsisinda duran asas problemlordon olmusdur. insanlarin ziilala olan tolobatlarinin
miioyyan hissasinin tominatinda bugda vo ondan hazirlanmis yeyinti mohsullarinin boyiik rolu
vardir(bopoeBuu C.,1972). Digor torofdon iso, heyvandarliq sahasinds bugda, arpa, qargidal
va.s bitkilors bdyiik ehtiyac vardir. Bu baximdan problemin aktualligi nozors alinaraq, ayri-ayri
bolgolordon toplanmis yumsaq bugda niimunslorindo biokimyovi todqiqatlar aparilmis, ziilal,
ovazolunmaz amintursulardan lizin v triptofanin miqdart dyronilmisdir.

Hesablamalara goro insanlarin gilindslik ziilala olan ehtiyacinin toxminon yaris1 donli
bitkilorin hesabina ddanilir.

Bu aspektdon todqiq olunmus niimunalordo yiiksok ziilallilarinin segilib seleksiya isindo
istifado edilmaosi asas istiqgamotlordon biridir.

Diinyada koskin taxil qithg movcuddur. Yalmz 4 dovist (ABS, Kanada, Argentina va
Avstraliya) ixrac liglin kifayot qodor artiq taxila malikdir.120 dovlet iso xaricden taxil alir.
Stibhasiz ki, miiasir sorait liclin taxilin keyfiyysti miihiim iqtisadi gostoricidir (Illamanus,
2002).

Bugdadan hazirlanan bir ¢ox mohsullar asrlor boyu ohalinin orzaga olan tolobatinin
Odonilmosindo mithiim yer tutur. Diinyanin bir ¢ox olkalorinde o ciimlodon ABS-da, Sankt-
Peterburqda N.I.Vavilov adina Umumittifaq Bitkicilik Institutunda, Krasnodar Kond Tosarriifat1
EImi-Todqigat Institutunda vo s. toplanmus donli bitkilordon genetik fond yaradilmigdir. Homin
fondun niimunolorindon yeni formali miixtolif sortlarin alinmasinda, baslangic material kimi
genis istifade olunmaqdadir (lopodees u np., 1976).

Bu sahada respublikamizda Elmi-Todqiqat ©kingilik Institutu ilo AMEA Genetik Ehtiyatlar
Institutu qarsiligh omokdasliq hoyata kegirir. Belo ki, akademik C.Bliyevin rohborliyi altinda
miiasir molekulyar biologiya metodlarinin seleksiyada totbiqi osasinda yeni mohsudlar vo
keyfiyyatli bark vo yumsaq bugda sortlar1 hayata vasiqa almigdir. Akademikin miisllifi oldugu
”Ozomotli-95”, "Tale-38”, ”Aran “, Nurlu-99” yumsaq bugda sortlarinin okin sahoslori ildon ilo
genislonir vo hor hektardan 7-8 ton mohsul alds olunur (Talai, 2000).

Bir sira alimlorin apardiqlar todqiqatlara asason bugdanin keyfiyyst gostoricilorinds osas
yeri onun torkibindoki ziilalin miqdar togkil edir vo onun qidaliliq deyerini yiiksoldir, orqanizm
torofindon yaxs1 monimsanilir. Ziilalin miqdar1 havanin temteraturundan, iqlim soraitindon vo
giibralorin tosirindon do asilidir.

2010-cu ildo quraqliq seraitinds ziilalin migdar1 16,40%-2 godor artmisdir. Belo ki, todqiqat
illorinds ziilalin miqdar1 yazliq bugda sortlarindan Aksinyada -15,65%; Naxodkada iss-15,98%
miioyyon edilmisdir (Canmyxanze, 2011).

Torofimisdon aparilmis todqiqat isinin osas moqsadi, Milli Genbankda toplanmis bazi
yumsaq bugda niimunslorinds donin keyfiyyot gostaricilorini toyin etmokdon ibarat olmusdur.
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MATERIAL VO METODLAR

Milli Genbankda toplanmis 32 hibrid mongali yumsaq bugda niimunslori todqiq edilmisdir.
Bu niimunoolorin donlorinds ziilal vo oavaz olunmaz amintursularindan olan lizin va triptofanin
miqdar1 toyin edilmisdir. Umumi azotun toyinindo Keldal metodundan istifado edilmisdir.
Lizinin miqdarim1 toyin edorken miivafiq olaraq A.S. Museykonun, triptofanin miqdarinin
toyinindo iso N.P.Yarosun isloyib hazirladigi metoddan istifado olunmusdur (Epmakos,
Spour, 1969; Epmaxos u np., 1972).

Todqgigat materialikimi osason yumsaq buganin hibrid mongali Miltum, Lutescens, Albidum,
Erythrospermum, Ferrugineum, Barbarossa, Alborubrum vo s. ndvmiixtolifliklorine aid
nlimunalor vostandart olaraq Aran sortu gotiiriilmiisdiir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqiq edilon 32 yumsaq bugda niimunosindan, ziilalin miqgdar standarta nisbaton yiiksok
olan 2 niimuno- Erythrospermum novmiixtolifliyino aid Genbank kodu Y.B.F.S.017k-17
(14,70%), Ferrigineum ndvmiixtalifliyine aid Y.B.F.S.017k-24 (14,68%) secilmisdir. Standart
Aran sortunda iso, ziilalin migdar1 14,60%-dir (Cadval).

Cadval. Yumsaq bugda niimunalorinds biokimyavi gostaricilor (T.Aestivum.L)

Triptofan 100 gr-
S/s  |Genbank kodu Koll. kodu INovmiixtalifliyi Zulal, % la | Lizin, 100 da mg-la
gr-da mg-la
1 'YBFS 017K-1 IAZE-015 Graecum 14,25 297 110
2 'YBFS 017K-2 IAZE-015 Milturum 14,09 297 140
3 'YBFS 017K-3 IAZE-015 Milturum 13,84 280 120
4 YBFS 017K-6 IAZE-015 Milturum 14,28 252 150
5 YBFS 017K-8 IAZE-015 Milturum 13,36 286 110
6 YBFS 017K-12 IAZE-015 Ferrugineum 14,60 255 120
7 'YBFS 017K-17 IAZE-015 Erythrospermum 14,70 250 70
8 'YBFS 017K-23 IAZE-015 Ferrugineum 14,53 298 100
9 'YBFS 017K-24 IAZE-015 Ferrugineum 14,68 271 90
10 |YBFS017K-27 IAZE-015 Ferrugineum 14,11 279 130
11 [YBFS017K-29 IAZE-015 Lutescens 14,48 300 80
12 [YBFS017K-31 IAZE-015 Erythrospermum 14,09 265 90
13 |[YBFS017K-34 IAZE-015 Erythroleucon 13,41 290 100
14  |YBFS 017K-35 IAZE-015 Erythroleucon 14,31 271 110
15 |[YBFS017K-36 IAZE-015 Erythroleucon 13,20 282 140
16 |[YBFS017K-43 IAZE-015 Barbarossa 14,02 287 120
17 [YBFS017K-45 IAZE-015 Barbarossa 13,64 273 90
18 |YBFS 017K-48 IAZE-015 Albidum 14,00 243 100
19 |YBFS 017K-57 IAZE-015 Hostianum 13,36 261 120
20 |[YBFS 017K-59 IAZE-015 Hostianum 13,05 236 130
21  |YBFS 017K-62 IAZE-015 Velutinum 13,27 263 80
22 |YBFS 017K-63 IAZE-015 Leucospermum 13,85 280 70
23 |[YBFS 017K-65 IAZE-015 Leucospermum 13,96 278 150
24  |YBFS 017K-66 IAZE-015 Ps.meridionale 14,30 243 140
25 |YBFS 017K-67 IAZE-015 Ps.meridionale 14,15 274 120
26 [YBFSO017K-71 IAZE-015 'V.murinum 14,41 257 90
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27 [YBFS017K-72 IAZE-015 Cianotrics 13,90 296 110
28 [YBFS 017K-75 IAZE-015 Glaucolutescens 14,25 265 130
29 |YBFS017K-78 IAZE-015 Delfi 14,32 270 100
30 |[YBFS017K-79 IAZE-015 Delfi 14,05 263 150
31 [YBFS017K-96 IAZE-015 Hostianum 13,,56 258 120
32  |Aran St. 14,60 255 140

Caodvoldon goriindiiyii kimi, ziilalin miqdart 13,05%-14,70% arasinda doyigir. Notico
gostarir ki, niimunslor arasinda ziilal miqdarina gors forq 1-2% toskiledir.

Son zamanlar ziilalla yanasi oavozolunmaz amintursularindan xiisusils lizinin ¢oxluguna da
boyiik shamiyyat verilir. Apardigimiz analiz naticasinds lizin migdarinin 236-300mq (100qr-da
mg-la) arasinda doyisdiyi miioyyon edilmigdir. Standart Aran sortuna nisboton yiiksok lizinli
nimunolor - Lutescens ndvmiixtolifliyine aid Genbank kodu Y.B.F.S.017k-29 (300mq),
Graecum novmiixtalifliyine aid Y.B.F.S.017k-1 (297 mq), Ferrugineum névmiixtalifliyine aid
Y.B.F.S.017-23 (298mq), Milturum nodvmiixtalifliyine aid Y.B.F.S.017k-2 (297mq),
Erythrospermum ndvmiixtolifliyino aid Y.B.F.S.017k-34 olan (290mq), Cianotrics
novmiixtalifliyine aid Y.B.F.S.017k-72 (296mq) miioyyon edilmisdir. Standart Aran sortunda
isa lizinin miqdart 255mq olmusdur. Lizinin miqdar1 az olan niimunolordon Hostianium
novmiixtalifliyine aid Y.B.F.S.017k-59-u (236mq) géstoromak olar.

Aparilan analizlor noticosindo standart Aran sortuna nisboton triptofanin miqdarinin bu
niimiimoalords daha ¢ox oldugu miisyyon edilmisdir. Bunlardan Milturum ndvmiixtalifliyino aid
Y.B.F.S.k017k-6 (150mq), Leucospermum ndvmiixtalifliyino aid Y.B.F.S.017k-65 (150mq) vo
Delfi novmiixtalifliyino aid Y.B.F.S.017k-79 (150mq) niimunslorini gdstormoak olar. Standart
Aran sortunda iso triptofanin miqdqrt 140 mq (100qr-da mqg-la) olmusdur. Triptofanin miqdari
150-70mq arasinda doyismisdir.

Triptofanin miqdar1 az olan Leucospermum novmiixtalifliyine aid Genbank kodu
Y.B.F.S.017 k-63 (70 mq), Velitinum novmiixtolifliyino aid Genbank kodu Y.B.F.S.017k-62
(60mq), Barbarossa novmiixtalifliyinoe aid Genbank kodu Y.B.F.S.017k-45 olan (90mq)
nlimunalarini gostormak olar.

NOTIiCO

Beloliklo, aparilan analizlor noticesindo ziilal vo lizinin miqdar1 nisbaton yiiksok olan
nimunoalor se¢ilmisdir. Bunlardan: Lutescens novmiixtolifliyine aid Genbank kodu
Y.B.F.S.017k- 29 olan niimunadas ziilal 14,48%, lizin 300mq; Ferrigineum novmiixtalifliyino aid
Y.B.F.S.017k- 24niimunosinds ziilal 14,68%, lizin 271mgqolmusdur. Yiiksok biokimyavi
gostaricilari ilo forglonan bu niimunalar seleksiyada istifads oluna biler.
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CPABHUTEJBHOE U3YYEHUE BUOXUMHUYECKHUX IMOKA3ATEJENR HEKOTOPBIX
COPTOB MSII'KOM MIIEHUAILBI

®.A.KapumoBa
Wucturyt 'erernyeckux PecypcoB HAHA

brin mpoBeneH psif OMOXUMHYECKHAX aHAIM30B HUCCIEAYEMBIX 00pa3IoB MATKOW MIIEHHUIIBL, B XOJIE
KOTOPBIX OIPENeNsIin KONMM4YecTBO Oernka, jm3uHa u Tpunrtodana. M3 32 oOpasmoB MSATKOW IMIIICHHUIIBI,
B3iThIX U3 HanmonaneHoro ['eHOanka, ObUTM O0TOOpaHBI JIBa 00pasiia ¢ 0ojice BHICOKUM COACPKAHUEM
Oenka, uYemM B craHmapre. B oOpasue ¢ kogom  YBFSO017k-17, oTHOcsmeMcs K
pasHoBunHOCTHErYtrospermum, komudectBo Oenka coctaBisiio 14,70%, a B YBFS017k-24,oTHOCsmemes
Kk pasHoBugHoctu Ferrigineum - 14,68%. B cranmaptHOM copTe ApaH cojepxaHue OelKa COCTaBHIIO-
14,60%. B pe3yabTare npoBeAEHHOTO aHaIM3a ObLUIO YCTAHOBJICHO, YTO COJCPKAHUUE JTM3UHA BapbUPYET
o1 236 10 300 mr (B 100 T / MT).

beutn omnpezenensl 00pas3ibl ¢ BBICOKHM COJCp)KaHHEM JIM3MHA MO CPAaBHEHHIO CO CTaHIAPTHBIM
coproMApan: YBFS017k-29, otHocamemcss k pasHoBupHoctd Lutescens- 300 wmr, YBFSO017k-
l,otHOCsIIIeMest Kk pasHoBugHocTu Graecum - 297 mr, YBFS017-23, oTHOCsmeMcsT K pa3HOBUIHOCTH
Ferrugineum - 298 wmr, YBFSO017k-2, ortHocsmemcst k pasHoBugHoctd Milturum - 297 wmr. B
CTaH/IaPTHOM cOpTe ApaH KOIUYECTBO JIM3WHA COCTABISLIO 255 Mr (100 mr / T).

B xone anHanmza ObUTH YCTaHOBJIEHBIOOPA3IBI, B KOTOPHIX COJEPIKaHWE TPHUNTO(AaHA BBIIIE, YeM B
cranaapTHoM copTe ApaH. Cpeau HUX MOKHO oTMeTUTh: Y BFSk017k-6 oTHOCSIIUICS K pa3HOBUIHOCTH
Miltirum - 150 mr, YBFSO017k-65, otHOCsimmiicst kK pasHoBuaHocT Leucospermum- 150 mr, YBFS017k-

79 otHOCsmHiicsa K copty Delphi - 150 mr (100 r / mr). B cranmapTHOM copTe ApPaHKOIMYECTBO
tpuntodana cocrasuiio 140 mr (100 r/ mr).

B pesynbrate 6bUM 0TOOpaHBI 00PA3Ibl ¢ OTHOCUTENBEHO BBICOKHM COJIEp)KaHHEeM OelKa W JTM3UHA.
U3 Hux moxkHO otMeTuth:YBFS017k-2,0THOCsAImIErocs K pasHOBUIHOCTH Lutescens (konndecTBo Oenka
cocraBuio 14,48%, xonmuyectBo yu3uHa - 300 mr) u YBFS017k-24, otHocsierocss K pa3HOBHIHOCTH
Ferrigineum (kxonmudectBo Oenka coctaBuio - 14,68%, xonuuecTBo nu3uHa -271 mr).

W3 00pa3ioB ¢ HU3KUM cojiepkaHueM TpuntodaHa MokHO oTMeTuTh: YBFS017k-63 oTHOCSIIMIiCS
K pazHoBuaHoctu Leucospermum(70 mr), YBFS017k-62, otHocsmuiics k pasHoBuaHoctd Velitinum (60
Mmr) u YBFS017k-45, otHocsimuiicss k pasHouaHoctd Barbarossa(90 mr). KonuuectBo tpunrodana y
UCCIIeyeMbIX 00pasnoB kojebanock Mexay 70 — 150mr.B xone wucciemoBaHus ObUTM YCTAHOBIIEHBI
00pa3ubl ¢ BBICOKUMH OMOXMMHYECKHMMH MOKazaTesisiMi. OOpa3ibl ¢ BHICOKMMH ITOKA3aTENSIMH MOTYT
OBITH MCTIONB30BAHBI B CEEKIIHH.

KaroueBsle c1oBa: Msrkas niieHUIa, OSJIOK, JIM3UH, TPUNTO(haH
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COMPARATIVE STUDY OF BIOCHEMICAL PARAMETERS IN SOME BREAD WHEAT
VARIETIES

F.A. Karimova
Genetic Resources Institute of ANAS

A number of biochemical analyzes of the studied bread wheat accessions were carried out. Thus, the
amount of protein, lysine and tryptophan was determined. During the year the 100 analysis were carried
out. Of the 32 bread wheat accessions taken from the National Gene bank, have been selected two
accessions with a higher protein content than in standard. In the accession of Erytrospermum botanical
variety having Genbank code of Y.B.F.S.017k, the amount of protein was 14.70%, and 14.68% in the
Y.B.F.S.017k-24 Ferrigineum botanical variety. In the standard Aran variety, the protein content was
14.60%.As the result of our analysis the amount of protein has shown variation between 236-300 mg (in
100 gr /mg).

Compared to standard Aran varieties,from the samples with high lysine amount, Y.B.F.S.017k-29
Lutescens was revealed 300mg, YBFS017k Graecum variety -1 was 297mg, YbFS017-23 Ferrugineum
was 298mg, Y.B.F.S.017k-2 V.Milturum was 297mg. In standard Aran variety, the amount of lysine was
255 mg (100 mg / kg).

As a result of the analyzes, amount of tryptophan is higher in these accessions than in the standard
Aran variety. These included: Y.B.F.S.k017k-6 V.Miltirum - 150mg, Y.B.F.S.017k-65 Leucospermum -
150mg, Y.B.F.S.017k-79 Delphi variety - 150mg (100g/mg ). In standard Aran, tryptophan amount was
140 mg (100 gr/mg).

As a result, the samples with relatively high protein and lysine content were selected. Among them:
in YBFS.017k-29Lutescens, protein amount was 14.48%, amount of lysine was 300mg; in YBFSS1717-
24 Ferrigineum, protein amount was 14.68%, amount of lysine was 271mg (100 g /mg).

As a result of the analysis in these accessions the amount of tryptophan has been revealed as higher
than in the standard Aran variety. These included: in Y.B.F.S.k017k-6V.Miltirum variety-150mg, in
Y.B.F.S.017k-65 Leucospermum-150mg, (100g/mg) in Delphi variety. In standard Aran, amount of
tryptophan was 140 mg (100g/mg).

Accessions with low tryptophan indicators were YBFS017k-6370 Leucospermum - 70 mg, in
YBFS017k-62Velitinum-60mg, and YBFS017k-45Barbarossa-90mg (100g/mg). The amount of
tryptophan was ranged between 150-70mg.

As a result of the current study, the accessions with high biochemical parameters were found. These
accessiuons with high indicators can be used in obtaining of a new variety.

Keywords: bread wheat, protein, lysine, tryptophan
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NUTANS VO PALLIDUM NOVMUXTOLIFLIKLORINO AiD ARPA GENOTIPLORININ
BIiOKiMYOVi VO BIOMORFOLOJI GOSTORICILORININ TOYINi

M.Y. NOSRULLAYEVA b.ii.f.d.

AMEA Genetik Ehtiyatlar Institutu, Azorbaycan Respublikasi, Baki, AZ1106, Azadlq pr., 155
mesme2009@rambler.ru

Tadqgiqat isindo 2016-c1 ildo Colilabad Bolgs Tacriiba stansiyasinda becarilmis 30 arpa
genotipindon istifado edilmisdir. Bu niimunalor ikicorgali Nutans ve alticorgali Pallidum
novmiixtaliflikloring aid olan niimunalordir. Arpa genotiplorinds 1000 donin Kiitlasi toyin edilmis,
ziilal, avozedilmoz amintursularindan lizin va triptofanin analizi aparilmisdir.

Arpa donindd ziilahm miqdarimin artirilmast v onun torkibinds olan Jvozolunmaz
amintursularimin miqdarinin 6yranilmasi ¢ox vacib masalalordon biridir.

Aparilan analiz naticasinds miioyyon edilmisdir ki, Nutans novmiixtalifliyino aid ikicargoli
Rabiola (14,29%) genotipinda ziilalin miqdari, St.Qarabag 7 (13,76%) sortundan, alticorgsli arpa
niimunalorindan iss kataloq nomrasi K-1783 olan (13,70%) arpa sortniimunasinds iso st.Pallidum
596 (13,55%) sortundan yiiksok olmusdur.

Yiiksok lizin gostoricisino gors standartdan forqlonan niimunslar secilmisdir. Beld ki, arpanin
ikicargoli Vimpel vo Pulanso genotiplorinda (2,96%), Flor-235 (2,93%) vo s. Alticorgali arpa
genotiplorinds lizinin miqdar1 biitiin niimunslords st.Pallidum 596 sortundan (2,46%) yiiksok
olmusdur.

Tadqiq edilon isda ziilahh yiiksok olan niimunslords lizinin miqdarimin asagi, triptofanin
miqdarinin is3 yiiksak oldugu askar edilmisdir. Bu da, bir ¢ox tadqiqatcilarin alda etdiyi naticalarls
list-tista diisiir.

Miioyyan edilmisdir ki, ziilalda lizinin yiiksok olmasi aksor hallarda, dondo olan ziilalin
miqdarmmin asag1 olmasi1 ilo six slagadardir. Yoni donds ziilahm miqdar azaldiqca, onun
tarkibindaki lizinin miqdari aksina olaraq artir.

Seleksiya iiciin an qiymatli hesab edilon amillordan biri, donds olan ziilalin yiiksak miqdari ilo
lizin va triptofanin miqdar arasindaki nisbitan uygun olmasidir.

Tadgiqat isinin naticosindon aydin olmusdur Ki, ziilahn miqdariin yiiksok olmasi, onlarda
1000 donin Kkiitlasinin azhg: ilo miisayist olunur. Bu da, bir sira todqiqatcilarin oldo etdiklori
naticalarlo, list-iista diisiir.

Analiz naticasindo Standarta nisbaton yiiksok ziilala vo lizina malik niimunslor askar
edilmisdir. Yiiksok gostoriciloro malik niimunslor galacok seleksiya islorindos istifads iigiin
secilmisdir.

Acar sozlar: arpa, ziilal, triptofan, 1000 don kiitlosi
GIRIS

Arpa nlimunsalorindo biokimyavi komponentlorin 0yronilmesi elmi cohstdon ¢ox doyerli
olduguna gors institutumuzun qarsisinda duran asas masals respublika srazisinde mévcud olan
bitkilorin, o climlodon arpanin genefondunu yaratmaqdan ibarotdir.

Azorbaycanin miirokkab torpaq iqlim soraitindo, hor bolgonin torpag-iglim soraitine uygun,
taxil sortlarmin yaradilmasi istigamotindo aparilan seleksiya islori naticesindo, akademik
C.0.Oliyevin rohborliyi ilo 10-larla taxil sortlar1 yaradilmis vo homin bdlgolordo sortlarin
quragliga hassasligr miioyyonlosdirilmisdir (Anues u ap.,1992).

Arpa (Hordeum vulgare L.) biitiin diinyada yayilmasina va istehsalina goras, bugda, diiyli vo
qargidalidan sonra donli bitkilor arasinda 4-cii yeri tutur. Miixtalif sahslords (erzaq, yem, pive
istehsal1 vo s.) genis istifadasi, arpa bitkisini digor donli bitkilordon farqlondirir (Sreenivasulu et
al., 2008).

Arpa az qulluq tolob edon, eyni zamanda qiymatli vo iqtisadi cohotdon effektli bir bitkidir.
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Nisboton qisa vegetasiya miiddotindo yetismosi, yiiksok temperatura, quraqliga vo duzluluga
davamli olmasi diinyanin bir ¢ox 6lkslorinds onun okilib-becarilmasini sortlondirir (Bhatty,1999;
Briggs, Barley, 1978).

Bir ¢ox tadqiqatgilarin aragdirmalarina asasan, arpa diinyanin on qodim bitkilorinden biridir.
Insanlar arpadan ohomiyyotli bir gida mohsulu kimi istifads edirlor. Onlar 10.000 il bundan avval
Orta Sorqdo, 2000 il bundan ovval Cinds, eloco do diinyanin bir ¢ox yerlorindo arpanin bu
noviiniin seleksiyasi ilo masgul olmus vo bu giin istifado etdiyimiz (Hordeum vulgare ssp.
vulgare L.) arpani alds etmislor (Kuzniak, 2004).

Qadim dovrlordo insanlar arpadan qida mohsulu kimi istifado edirdilorso, hal-hazirda
arpadan daha ¢ox yem mohsulu vo piva istehsali ii¢iin istifado edilir. 1980-ci illordo Avropa vo
Amerika Olkolorindo arpanin qida doyorinin yliksok oldugunu basa diisorak, onu yenidon 6z
gidalarina slavo etmiglor. Belo ki, Asiya vo Afrikanin simal hissasinin bazi yerlorinde arpanin
gida sonayesindoki yeri bu giinadok doyismomisdir. Bu giin do bugdanin okilmadiyi qiitb
bolgolorinds vo yiiksok dagliq orazilorinds arpa qida mohsulu olaraq okilib istifado edilmokdodir
vo hazirda 5 on osas kond tosarriifat1 bitkilorindon biridir (Flowers, 2006).

Hal-hazirda diinyada okilon arpanin 65%-i yemgilikdo, 33%-i pivo istehsalinda, 2%-i iso
gida sonayesindo istifado edilmokdodir (Baek, 2003). Olkomizdo iso istehlakin 90% -i
yemgilikda, galan hissasi isa gida sonayesindo istifads edilir.

Arpa qiymotli yem bitkisi olduguna goéro ondan donuzlarin, quslarin vo digor ev
heyvanlariin yemlonmasinds istifads olunur. Arpa ilo gidalanan donuzlarin oti ¢ox keyfiyyatli
vo ot ¢iximi ¢ox olur. Arpa ilo yemlonmis heyvanlarin piyinin keyfiyysti donuzgulugda digor
yem bitkilorindon istifadssindon daha yiliksokdir. Orta Asiya respublikalarinda, Qazaxistan va
Ukraynada okilon arpa danlori yiliksok yem keyfiyyatine malikdir. Arpanin doninds vo kopayinda
10%-5 godor ziilal olur (Konapes, 1977; JIykesiHoBa, 1975). Dogranilmis halda arpa iri buynuzlu
heyvanlarin yemlonmaesinds, donindon isa quslarin gidalanmasinda genis istifade edilir. Yem
kimi istifado zaman yiiksok ziilalli arpa sortlarina {stlinliik verilir. Arpanin baglica olaraq,
qusculuq senayesindoki faydasindan danisilsa, onda ziilalin (xiisusilo avozedilmoz amintursulari,
o climladon lizinlo zonginliyini) vo betta-qliikkanin yiiksok miqdarda olmasmi qeyd etmok
lazimdir (MycaeB u ap.,1989). Bu magsadlo yem mohsulu kimi ziilali yiiksok vo nisastasi asagi
olan alticargali arpalardan istifads edilir.

Tadgigat isinin osas moagsadi arpa sortniimunalorinds biokimyavi gostaricilorin dyronilmasi
va yliksak gostaricilora malik olan niimunalarin segilorak, don keyfiyyati yaxsi olan yeni sortlarin
yaradilmas1 mogsadilo, praktiki seleksiya islorindo, qiymatli baglangic material kimi istifadosini
tovsiyo etmokdir.

MATERIAL VO METODLAR

Analiz mogsadilo 30 arpa sortniimunasi gotlriilmiisdiir. Bu niimunolor Okingilik ET
Institutunun  Colilabad Bolgs Tocriibo  Stansiyasinda domyo soraitindo  becorilmisdir.
Niimunoslorin doninds ziilal, lizin, triptofan, bir siinbiildo don kiitlasi, bir siinbiildo don say1 vo
1000 donin kiitlasi tayin edilmisdir. Analizloer imumi gqobul olunmus metodlarla aparilmigdir.

Ziilalin toyini - Keldal tisulu ils aparilmigsdir (Epmakos,1972). Narin tiytidiilmiis niimunadan
0,3-0,5 qr gotiirtib, Keldal kolbasina tokarak, iizorino 5-7 ml qat1 sulfat tursusu, 1 qr katalizator
olavo edib yandirilir. Sonra, Keldal aparatinda qovulur va titrlonarok azotun miqdar toyin edilir.

Lizin-A.S.Museyko vo A.F.Sisoyeva iisulu (Myceiiko,1970) ils toyin edilib. 100 ml-lik dl¢i
kolbasina 30 mq arpa unu, 200-250 mq narin siiso tozu vo 1ml 2%-li Na,CO3z mohlulu tokiiliir, su
hamaminda 80°C-do 10 doqiqo saxlanilir, sonra soyudulur vo tizorino 2 ml ninhidrin mehlulu
alava edilir. Yenidon su hamaminda 30 daqiqo inkubasiya edilir vo {izorino 5ml 95%-li etil spirti
olavo edilir, 5 doq. firladilir vo alinan tomiz mohlula FOK-in yasil isiginda baxilir. Hesablama
nozarot mohlula osason aparilir.
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Triptofan - A. Ermakov, N.R.Yaros iisulu ils toyin edilib (Epmakos, 1969). Bunun ti¢iin 200
mq narin tyiidiilmiis niimunadon gotiiriib 100 ml-lik 6l¢ii kolbasina tokiiliir. 25%-li KOH —da
hall olmus 4%-1i jelatin mohlulu tokiiliir.18-20 saat miidstindo 40° t-da hidroliz edilorak tayin
edilir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqiqat isi 30 arpa genotipinin (Calilabad Bo6lgo Taocriibs Stansiyasininda domys soraitindo
becorilmis) istiraki ilo yerino yetirilmisdir. Yerli vo introduksiya olunmus ikicorgoli Nutans vo
alticorgoli Pallidum ndvmiixtalifliklorine aid arpa genotiplorinda, bir siinbiildo don kiitlosi, bir
stinbiildo don say1, 1000 donin kiitlasi toyin edilmis, ziilal, ovozedilmoz amintursularindan lizin
vo triptofanin analizi aparilmisdir. Standart kimi ikicorgoli niimunslor {iglin Qarabag 7,
alticorgalilar iigiin iso Pallidum 596 sortlar1 gotiiriilmisdiir.

Arpa donindo ziilalin miqdarmin artirllmast vo onun torkibinds olan ovozolunmaz
amintursularinin miqgdarinin dyranilmasi ¢ox vacib masalslordon biridir.

Cadval 1-don goriindiiyli kimi, iimumi ziilalin miqdar ikicargalilor {igiin 11,60-14,29%,
alticorgolilor tigiin iso 11,78-13,70% arasinda doyismisdir.

Analiz olunmus niimunslordo on yiiksok ziilal gostoricisi, Rabiola (Polsa) genotipindo
14,29%, an asagi iso Strana (Rusiya) genotipinds 11,6% askar edilmisdir.

Aparilan analiz naticosindo miioyyon edilmisdir ki, Nutans novmiixtslifliyino aid ikicorgosli
Rabiola (14,29%) genotipinds ziilalin miqdari, St.Qarabag 7 (13,76%) sortundan yiiksok
olmusdur. Alticargali arpalardan isa kataloq nomrasi K-1783 olan (13,70%) niimuna se¢ilmisdir
ki, o, st.Pallidum 596 (13,55%) sortundan yiiksok notico gostormisdir (Codval 1).

Cadval 1-don goriindiiyti kimi, lizinin miqdart ikicargalilor tigiin 2,11-2,96%, alticargslilor
liciin is2 2,28-2,72% arasinda doyismisdir. Oyronilon niimunolordan, yiiksok lizin gdstericisine
goro standartdan forglonon niimunslor secilmisdir. Belo ki, bu gostoricinin arpanin Nutans
novmiixtalifliyine aid ikicorgali Vimpel vo Pulanso genotipinlorinds (2,96%), Flor-235 (2,93%)
vo s. St.Qarabag 7 sortuna nisboaton (2,79%), Pallidum ndvmiixtolifliyino aid alticorgali
sortniimunalardan isa K-818 (2,91%), K-7887 (2,66%), va.s.-da yiiksak oldugu askar edilmisdir.
Alticorgali arpa genotiplorinds lizinin miqdar biitlin niimunslords st.Pallidum 596 sortundan
(2,46%) yiiksok olmusdur (Cadval 1).

Miioyyan edilmisdir ki, ziilalda lizinin yiliksok olmasi oksor hallarda, donds olan ziilalin
migdarmin asagr olmasi ilo six olagadardir. Yoni dondo ziilalin miqdari azaldigca, onun
torkibindaki lizinin miqdar1 oksins olaraq artir.

Seleksiya ii¢lin on qiymotli hesab edilon amillordon biri, donds olan ziilalin yiliksok miqdari
ils lizin va triptofanin miqdar: arasindaki nisbatin uygun olmasidir.

Colilabad BTS-do becorilmis ikicorgali arpa sortniimunalorinde triptofanin miqdarinin
Vimpel (0,91%), Copelia (0,90%), vo s. niimunaslorinds ¢ox oldugu toyin edilmisdir ki, bu da St.
Qarabag 7 sortundan (0,62%) yiiksokdir. Alticorgali arpalardan iso K-2778 (0,95%), K-17860
(0,77%) vo s. niimunslorindo st.Pallidum 596 sortundan (0,66% ) yiiksok notico miioyyon
edilmisdir (Codval 1).

Todqgigat isindo ziilali yiiksok olan niimunolordo lizinin miqdarinin asagi, triptofanin
miqdarmin iso yliksok oldugu askar edilmisdir. Bu da, bir ¢ox todqiqat¢ilarin olds etdiyi
noticalorlo ist-listo diislir (Kuzniak E; Sklodowska M. 2004; McIntosh.G.H; et.al. 1991).
Oyronilon 30 arpa sortniimunolorinin toxumlarinda mohsulun struktur gdstoricilori toyin
edilmisdir. Analiz olunmus niimunslordo 1000 donin kiitlosi 36,6-54,7 qram, bir siinbiildo don
kiitlasi 0,8-2,9 qram, bir siinbiildo don say1 17-63 odad arasinda doyigmisdir (Codval 1).
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Cadval 1.Calilabad Bdlga Tacriibs Stansiyasinda (domya soraiti) becarilmis arpa genotiplarinin biokimyavi

gostaricilari (2016- c1 il)

Bir siin| Bir | 1000

.. Lizin, . . ... |don sayl siin. | donin

o/ (Genotiplorin adi . Ziilal | gy, | Triptofan, | Simbitin 1%, Y G0 GO

S IMansayi ,%- [, zillala gors | uzunlugu, e ’
Is Ogore %-1a sm-la ku_t I | qr-la
Yo-19 Sl
gr-la
ikicargalilor
1 [St.Qarabag7 IAzarb. 13,76 2,79 0,62 8,5 25,0 1,1 40,0
2 |Vimpel Rusiya 12,76 2,96 0,91 9,0 27,0 1,1 40,7
3 [T-78854169 Ruminiya 13,15 2,85 0,57 9,5 25,0 1,2 49,5
4 [Strana Rusiya 11,60 (2,46 0,67 8,8 24,0 1,3 53,3
5 |Rabiola Polsa 14,29 2,11 0,51 11,2 26,0 1,3 49,3
6 [Zernograd- 242 |Rusiya 13,74 2,66 0,56 9,0 25,0 1,1 41,0
7 |Pulanso Polsa 13,76 2,96 0,67 8,0 30,0 1,1 36,6
8 |Ca-56151 Danimarka (12,04 2,54 0,83 9,0 25,0 1,4 48,4
9 |Rostovskiy- 738 |Rusiya 13,44 2,21 0,41 8,2 24,3 1,2 48,0
10 [Stepnyak Rusiya 13,00 2,41 0,59 11,3 33,0 1,7 50,0
11 |HW-25325 Almaniya 12,04 2,39 0,76 9,3 28,0 1,3 46,0
12 |Flor-235 Fransa 11,99 2,93 0,74 7,5 21,0 0,8 38,0
13 [Copelia Fransa 13,44 2,43 0,66 9,1 36,0 1,3 50,6
14 |Claret Ingiltora 11,70 2,58 0,90 11,7 17,0 0,8 45,0
15 |Nutans 118/21 |Azarb. 12,84 2,60 0,58 8,8 26,0 1,0 39,6
16 |K-90179 IAzarb. 11,97 2,70 0,89 8,5 22,0 0,9 40,1
17 (Ne 77 yerli IAZarb. 12,58 2,26 0,62 10,8 28,0 1,6 54,7
18 |Nutans 57/9 IAzarb. 12,7 2,46 0,59 11,3 31,0 1,5 51,0
19 |Nutans 80- 30/14|Azarb. 13,65 2,29 0,58 9,8 27,0 1,4 50,0
20 |Nutans 124/32 |Azarb. 12,68 2,38 0,59 11,7 30,0 1,6 51,3
Alticargalilor

21 [St.Pallidum- 596 |Azarb. 13,55 2,66 0,66 9,7 57,0 2,7 53,3
22 |0glan Bolgaristan  |12,36 2,28 0,75 5,3 43,0 2,8 59,1
23 |Hemus Bolgaristan  |12,86 2,33 0,50 8,5 54,0 2,6 49,0
24 |K-2778 IAzarb. 12,78 2,45 0,95 9,3 63,0 2,9 49,3
25 |K-7887 IAzarb. 11,78 2,63 0,54 8,7 56,0 2,7 47,6
26 |K-818 IAzarb. 12,00 2,72 0,50 7,7 44,0 1,6 36,6
27 |K-17893 IAzarb. 11,97 2,44 0,72 9,2 57,0 2,7 47,3
28 |K-17860 IAzarb. 13,25 2,58 0,77 7,7 37,0 1,4 39,3
29 |K-1783 IAzarb. 13,70 2,41 0,67 7,3 54,0 2,6 47,3
30 |K-7820/2 IAZarb. 12,87 2,29 0,54 7,7 51,0 2,1 42,0

Analizlor noticesindo bir sira iridenli niimunslor agkar olunmusdur. Belo ki, ikicergoli arpalar
arasinda, 1000 donin kiitlosine goro forglonon, Nutans ndvmiixtalifliyine aid ikicorgoli arpanin Strana
(53,3qr), Ne 77 yerli (54,7qr) vo Pallidum névmiixtalifliyina aid alticorgali arpanin Oglan (59,1qr)
genotiplori miioyyon edilmisdir.

Osas gostaricilordon hesab edilon ziilalin yiiksok miqdarda olmasi ilo farglonon niimunslorin
secilorok, don keyfiyyati yaxsi olan yeni sortlarin yaradilmasi magsadilo praktiki seleksiyada, giymaotli
baslangic material kimi istifadesi mogsadsuygundur.

NOTICO

2016-c1 ildo Colilabad Bolgo Tacriibs stansiyasinda becorilmis ikicorgali Nutans va alticargsli
Pallidum novmiixtslifliklorine aid 30 arpa genotiplorinds 1000 donin kiitlesi, ziilal, oavozedilmoz
amintursularindan lizin vo triptofanin analizi aparilmis vo miioyyan edilmisdir ki, ziilalin migdarinin
yiiksak olmasi, onlarda 1000 denin kiitlosinin azlig1 ilo miisayist olunur. Bu da, bir sira todgiqatgilarin
alda etdiklari naticaloarls, tist-liste diistir (HoBpysny, 1993; AnueB u ap., 1992; JlykesHosa u 1p.,1975).

Apardigimiz tadqgigatin naticesi olaraq, ziilal va lizin gostaricisi yiiksok olan niimunslorin yem
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sonayesindo istifadesi tdvsiyas olunur. Bu nlimunslorin, praktiki seleksiyads, qiymatli baslangic material
kimi istifadesi mogsedsuygundur.
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OIPEJIEJIEHUE BUOXUMHUYECKHUX U BUOMOP®OJIOT MUECKHUX MOKA3ATEJIEN
IFEHOTHUIIOB AUMEHS, OTHOCAILIUXCSA K PASHOBHU/IHOCTSIM Nutans u Pallidum

M.IO. HacpyninaeBa
Wncturyt 'enernyeckux Pecypcos HAHA

beimo wmccnemoBano 30 TEHOTHIIOB SUMEHs, cOOpaHHBIX Ha J[Dkammnabamckodt PermonambHOM
OnprtHoM Crannmu B 2016 romy. OTu 00pasmbl OTHOCATCS K IBYXPSIHBIM PasHOBUAHOCTSIM Nutans u
mectupsaHbIMpasHoBUAHOCTAM Pallidum. Y reHotumoB sumens Obut ompenenén Bec 1000 cemsH,
MPOAHAIM3UPOBAHO COJIEpKAHUE OelKa W HEe3aMEHUMBIX aMHHOKHUCIOT (JIM3MHA W TpUITO(aHa).
Nsydenne yBennueHUsICOAEep )KaHNs Oellka M KOJMYECTBA HE3aMEHIUMBIX AMUHOKHUCIIOT B CEMEHAX STUMEHS
SBIISIOTCS OJTHUMH U3 HanOoJee BaKHBIX BOIIPOCOB.

B xome mpoBemeHHOro aHanm3a OBUIO yCTAHOBIIEHO, YTO COAEpXaHWe Oenka B IBYXPSAHOMN
Pabuone(14,29%), otHocsmelics k pasHoBUAHOCTH Nutans, Bbie,ueM y coptaSt.Qarabag 7 (13,76%),a

82

——
| —



AMEA Genetik Ehtiyatlar Institutunun Elmi dsarlori, VIII cild, Ne 2 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume V111, A2 (2019)

U3 HIECTUPSAHBIX 00pa3loB sSUMEHs copTooOpasel ¢ KaTaaokHbM HoMepoM- K-1783 (13, 70%) mokazan
6ostee BoICOKHUH pe3ynbrat,deM copT St.Pallidum 596 (13,55%).

B oToOpansl 00pasIpl, OTIMYAIOIINECSOT CTaHJapTa BBHICOKMM MOKa3aTeleM Ju3nHa. Tak, w3
JIBYXPSIHBIX 00pa3ioB stumeHs y reHoturoB Vimpel u Pulanso (2,96%), Flor-235 (2,93%)u np., u3
HIECTUPSAHBIX 00pa3loB y BCEX TCHOTUIIOB COJepKaHUe JH3MHA ObLIO BhIle, yeM y copTa St.Pallidum
596 (2, 46%).

B xone uccrenoBanus 6pU10 0OHAPYKEHO, UTO y 00pa3I0B C BEICOKHM YPOBHEM OeiKka HaOIr01aeTcs
HU3KWH ypOBEHb JHM3MHA WM BBICOKHU TpHITO(aHa. DTO COOTBETCTBYET pe3yJibTaraM, MOTYYeHHBIM
MHOTHMH HCCIIE0BATEIISIMH.

Be1o 0OHapyXeHo, YTO BBICOKHH ypOBEHB JIN3UHA B OENIKE TECHO CBS3aH C HU3KUM COJCpKaHHEM
Oenka B 3epHe. To ecTh, ¢ YMEHBIICHHEM coOAepKaHUs Oelka B 3epHE, COAEpKaHHE JIM3WHA B HEM
YBEITUYNBACTCS.

OnHuM 13 HanOosee BaXKHBIX (DaKTOPOB IS CENEKIMH SBIISCTCS OTHOCHTENbHAS KOPPEIISIIUS MEKITY
BBICOKMM YPOBHEM Oe€JIKa B 3€pHE M COAEp)KaHWEeM JIM3MHA U Tpuntodana.B pesynbprate mcciaemoBaHus
OBLJIO YCTAHOBJICHO, YTO BBICOKOE COJACp)KaHuEe Oelka CONMpOBOXKIaeTcs Oosee Hu3kod maccoit 1000
3epeH. DTO TaKKe COOTBETCTBYET pe3yiibTaTaM, MOJyYeHHBIM MHOTUMH HCCIIEA0BaTeNsIMH. B pe3ynbrare
aHanm3a ObLTH 0OHAPYKEHBI 00PA3IlBI C O0Jlee BBICOKUM IO cpaBHEHHUIO co CTaHAapTOM ypOBHEM Oellka 1
mu3uHa. OOpas3lbl ¢ BBICOKMMHU [OKa3aTeNssMH OBUTM OTOOpaHBI IS WCIOJB30BaHUS B OyIyIINX
CEJIEKIIMOHHBIX UCCIICOBAHMSIX.

KuroueBsble ciioBa: ssumenb, 0enok, Tpuntodan, macca 1000 3epen

DETERMINATION OF BIOCHEMICAL AND BIOMORPHOLOGICAL INDICATORS OF THE
BARLEY GENOTYPES FROM BOTABICAL VARIETIES NUTANS AND PALLYUDUM

M.Y. Nasrullayeva
Genetic Resources Institute of ANAS

In our study we used 30 barley genotypes collected from Jalilabad Regional Station in 2016. These
accessions are belonging to two rowed Nutans and six-rowed Pallidum botanical varieties. Barley
genotypes were analysed on 1000 seed weight, protein, lysine and triptopane from essential amino acids.
Increasing of protein amount in barley seed and study of amount of essential amino acids are one of the
most important issues.

During our investigation it was determined that protein amount in two rowed Rabiola from Nutans
botanical variety, differed for high protein indicator and was higher than in st.Garabagh 7(13,76%), from
six rowed barley samples the accession K-1783 (13,70%) was selected and it showed higher result than
st.Pallidum 596 (13,66%).

The accessions differed for high lysine indicator were selected. So, lysine amount in two rowed
barley specie diversities of Vimpel and Pulanso (2,96%), Flor- 235 (2,93%) etc. and in all six rowed
barley genotypes was higher than in st.Pallidum 596(2,46%).

In the study, low lysine and high tryptophan amount were found in highly level protein amounted
accessions. This matches with the results obtained by many researchers.

It has been found that high levels of protein in lysine are often associated with a lower protein
content in the grain. Hence, as the amount of protein in the grain decreases, the amount of lysine in its
content increases.

One of the most important factors for breeding is the relative correlation between high levels of
protein in the grain and the low amount of lysine and tryptophan. As a result of the study it was found that
the high protein content is accompanied by the lower 1000 grains weight. This matches with the results
obtained by many researchers.

As a result of the analysis, in comparison with Standard the samples with higher protein and lysine
levels were found. The samples with indicators were selected for use in future breeding studies.

Key words: barley, protein, tryptophan, 1000 grain weight
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DUSEN IRSi 9ZOLO DISTROFiYASI OLAN PASIYENTLORDO DISTROFIN
GENININ MOLEKULYAR-GENETIK TODQIQi

*S.0.AGAYEVA® b.ii.f.d., AM.MOMMODOV" b.ii.f.d., A.K. MOMMODBOYLI’ t.e.d., prof.,
N.9. Badalova®, Dr.

YAMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki 5., AZ1106, Azadlig pr., 155
saltanat.genetic@gmail.com ; ayaz_mamadov@yahoo.com

2Azarbaycan Dovlat Tibb Universiteti, Azarbaycan Respublikasi, Baki 5., AZ1022, S.Vurgun kiig.,
167; ayten2001@mail.ru

3Usaq Nevroloji Xostoxanasi, Azarbaycan Respublikasi, Baki s., AZ1065, T. Sahbazi kiic., 95
nargizbadaloval3@gmail.com

flk dofs olaraq, Azorbaycan Respublikasinin sakini, 10 yash Diisen 2zl distrofiyas: diaqnozlu

A.R. x3stadd 2,6 milyon nukleotid ardiciligindan ibarat olan distrofin geninin molekulyar-
genetik analizi aparilmis vo 45-ci ekzonunun 75 nukleotid ciitii uzunlugunda gen fraqmentinin
delesiyas1 miiayyan edilmisdir.

Xosto A.R. Astara rayon sakinidir. Xastaliyin ilkin diagnostikas1 maqgsadilo A.R. xastonin qan
zardabinda kreatinkinaza fermentinin aktivliyi biokimyovi metodla toyin edilmis vo bu fermentin
miqdar1 normanin yiiksak haddindan (38-137U/L) 88 dafo ¢ox-12102,6 U/L olmusdur. Alinmis
naticays asason xasta A.R-da Diisen azalo distrofiyas1 xastoliyino siibho yaranmsdir. Diisen azalo
distrofiyas1 xastoliyinin irsiyyat tipinin X-cinsi xromeosomla ilisikli oldu@unu nazors alaraq,
xastaoliyin diagnostikasim daqiqlosdirmok moqsadilo ananin qan zardabinda Kkreatinkinaza
fermentinin aktivliyi toyin edilmisdir. Belo ki, ananin qan zardabinda Kkreatinkinaza fermentinin
aktivliyi 786,5 U/L olmusdur. Bu is3 kreatinkinaza fermentinin aktivliyinin qadinlar ii¢iin miiayyan
edilmis normanmin yiiksok haddindon (26-140U/L) alt1 dofs ¢ox olmusdur. Beldliklo, kreatinkinaza
fermentinin aktivliyino Jsason xasto A.R.do Diisen azalo distrofiyas1 irsi xastoliyi diagqnozu
qoyulmusdur.  Diisen  xastoliyinin  molekulyar-genetik  diagnostikasi,  amplikonlarin
sekvenlogdirilmasinin yeni nasil metodlarina osaslanaraq hoyata Kkecirilmis, amplikonun
diagnostikas1 shatdo olunmayan minimal (>20) nukleotid ardicilig1 klassik Senqer sekvenlosdirmo
metodu ilo 3lds edilmisdir. Diisen azals distrofiyasimin molekulyar-genetik diagnostikasinda MLPA
(multiplex legation-dependent probe amplification) metoduMRC-Hollandiya istehsali olan SALSA
MLPA probemix P034-B2/p035-B1 niimunalorindon istifade edilmisdir. Metodun istifadasilo
distrofin geninin daxilindo moévcud delesiya vo duplikasiyalar testlosdirmok miimkiin olmusdur.
Almmis naticalor Giirciistan Respublikasinda aparilmis molekulyar-genetik analizlorlo miigayiso
olunmusdur. A.R. xastadd askar edilmis 45 sayh ekzonun ¢or¢iva delesiyasi giirciistanh xastalords
miidyyan edilmis distrofin gen mutasiyalar1 ilo eyni olmamisdir. Valideynlorin reproduktiv yas
haddinds olduqlarimi1 nazars alaraq névbati hamilolikds oglan cinsli déliin ana batninds prenatal
diaqnostikas1 maslohat goriiliir.

Agar sozlar: Diisen azalo distrofiyasi, molekulyar-genetik analiz, ekzon
GIRIS

Distrofin geni insan genomunda 2.6 milyon nukleotid asasindan, 79 ekzon, 78 introndan vo
dord promotordan ibaratdir (DMD,OMIM:300377). Sitoskelet proteini olan distrofin ziilalinin
uzunlugu 147 kDa baorabordir. Distrofin geninds bas vermis mutasiyalarin oksoriyyati bir neco
ekzondan baglayaraq onlarla ekzonun delesiyasi, ndqtovi mutasiyalari, duplikasiya vo genin
translokasiyalarma sporadik tesadiif edilir. Distrofin geni X-cinsi xromosomda yerlosir (lokus
Xp21.2), irsiyyat tipi X-cinsi xromosomla ilisiklidir (boukos, 2002; Yyxposa, 1997; Torella et
al., 2007).
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Diisen ozolo distrofiyasi ilk dofo 1830-cu ilds ingilis anatom-corrah1 Carlz Bella torofindon
askar edilmigdir. Xostolik toxminon 4000 dogulmus oglan usagindan birindo tosadiif olunur
(Aliyeva, et al, 2018; Agayeva va b., 2018; McKusick, 2002). Distrofin geni 1987-ci ilds ilk dofs
klonlasdirilmis vo hazirda genin 20-don artiq polimorfizmi miioyyon edilmisdir (Uyxposa,1997;
http: //www.humgenet.n.l.).

Xostoliyin fenotipi vo ya klinikast mRNT-nin translyasiyasindan asilidir. Xastoliyin agir
formalar1 yenidogulmuslarda erkon vaxtda 6ziinii biruzs vers bilir, yiingiil formalarinin klinikas1
yoxdur, lakin kreatinkinaza fermentinin qan zordabinda miqdar1 - 1000 V/1 vo yiiksok olur
(Mowuceesa u ap., 2013; Torella et.al., 2007; Ueda et al., 2001; Wang et.al., 2001).

Diisen ozolo distrofiyali usaqlar adoton normal boy vo ¢okido dogulurlar, xastoliyin
olamatlori 4-5 yasinda iizo ¢ixir. Belo ki, usagin yerisi qaz yerisino bonzoyir, barmagqlari
lizorinds, ayaqlarini genis atir vo onurgasinda hiperlardoz miisahido edilir, dil ozoalosinin
psevdohipertrofiyast naticasinde makroqlassiya bas verir (Huseynova, 2019;Torella, 2007;
Wang, 2001).

Xostolik asason oglan usaqlarinda tosadiif olunur, qiz usaqlarinda iss nadir halda rast golinir,
bunun mixtalif sabablori vardir: 1. X-cinsi xromosomlarda Xp21 lokusun delesiyasi, 2. X-cinsi
xromosomlardan birinin olmamas1 (Seresevski-Terner Sindromu), 3. X-cinsi Xxromosomun
eynivalideynli disomiyasi. 4. Distrofin geninin iki mutasiyasinin miirokkob heterogenliyi, 5.
Qeyri tosadiifi X-cinsi xromosomun inaktivizasiyasi (Agayeva va b., 2018; McKusick, 2002).

Tadgiqatin mogsadi - Azorbaycan Respublikasinin Astara rayon sakininds, Diisen ozalo
distrofiyasi irsi xastaliyinda distrofin geninin molekulyar-genetik todqiqi olmusdur.

MATERIAL VO METODLAR

Xosto A.R. Astara rayonu sakini 05.10.2009-cu ildo dogulmus oglandir. Diagnostika
mogsadils kreatinkinaza fermentinin aktivliyi biokimyovi metodla toyin edilmisdir.

Diisen xostoliyinin molekulyar-genetik diagnostikasit amplikonlarin sekvenlosdirilmosinin
yeni nasil metodlarina osaslanmigdir. Amplikonlar tamamilo genin kodlasdirici vo ekzon-intron
birlogdirici konservativ hissalorini ohato edir. Bizim metodikada amplikonun diaqnostikasi, shato
olunmayan minimal (>20) nukleotid ardicillig1 klassik Senger sekvenlogsdirmo metodu ilo 100%
oldo olunur.

Diisen ozolo distrofiyasinin molekulyar-genetik diagnostikast zaman1 MLPA (multiplex
legation-dependent probe amplification) metodu vo MRC-Hollandiya istehsali olan SALSA
MLPA probemix P034-B2/p035-B1 niimunslorindon istifado edilmisdir. Metodun istifadasilo
distrofin geninin daxilinde moévcud delesiya vo duplikasiyalari testlosdirmok miimkiin olmusdur
(metod SENTOGENE laboratoriyasinda islonib hazirlanmisdir, Rostok s., Almaniya).

NOTICOLOR VO ONLARIN MUZAKIROSI

Azorbaycan Respuslikasinin Astara rayon sakini, 2018-ci ildo UNX-na miiraciot etmis 10
yash oglanda Diisen ozolo distrofiyasinin kliniki olamaotlori, osason do yerisindo problemlor
miisahido edilmisdir.

Xostoliyin ilkin diagnostikast magsadilo A.R. xostonin qan zordabinda kreatinkinaza
fermentinin aktivliyi biokimyovi metodla toyin edilmisdir. Qan zordabinda kreatinkinaza
fermentinin aktivliyi normanin yiiksok haddindon (38-137U/L) 88 dofo ¢ox - 12102,6 U/L
olmusdur (Aghayeva et al., 2019).

Biokimyovi analizo osason xosto A.R-do Diisen ozolo distrofiyasi xostoliyino siibho
yaranmigdir. Diigen azalo distrofiyast xastaliyinin irsiyyat tipinin X-cinsi xromosomla ilisikli
oldugunu nozoro alaraq, xostoliyin diaqnostikasini doqiglosdirmok mogsodilo ananin gan
zordabinda kreatinkinaza fermentinin aktivliyi toyin edilmisdir. Ananin qan zordabinda
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kreatinkinaza fermentinin aktivliyi 786,5 U/L olmusdur. Bu iso kreatinkinaza fermentinin
aktivliyinin gadmlar ii¢lin miioyyon edilmis normanin yiiksok haddindon (26-140U/L) alt1 dofo
¢oX noaticadir.

Beloliklo, kreatinkinaza fermentinin aktivliyine asason xasta A.R.ds Diigen azals distrofiyasi
irsi xostoliyi agkar edilmisdir.

Resultfile: MLPA_2778h_F02_1_(62599326_P034-B2 P034-B2 06/20/2019 08:24:49 total peak area: 1000200

Control: MLPA_2778h_E04 1_(62248360_P034-B2 P034-B2 06/20/2019 08:24:49 compl. TV SFO [06/20/2019 08:28:08]
Control: MLPA_2778h_D04_1_(62234164 P034-Bz P034-B2 06/20/2019 08:24:49 compl. TV SFO [06/20/2019 08:27:02]
Control: MLPA_2778h_C04_1_(62224508 P034-Bz P034-B2 06/20/2019 08:24:49 compl. TV SFO [06/20/2019 08:26:38]
data correction: on

DNA dosage: ok

total peak area: ok

max peak area: ok

max peak height: ok

Analysis Mode: Gene vs ctrl

Sakil 1. Distrofin geninin molekulyar-genetik analizinin mutasiya fragmenti

Sokildon goriindiiyli kimi, Dusen ozolo distrofiyasi diagnozlu Astara rayon sakini A.R.-do
distrofin geninin 78 ekzonundan yalniz 45-ci ekzonun delesiyasi identifikasiya edilmisdir ki, bu
da ¢orgivo delesiyast mutasiyalar qrupuna aiddir.

Gilirciistan Respublikasi ohalisinds do Dugen azals distrofiyasi diagnozlu alt1 usagin distrofin
geninin molekulyar-genetik todqiqi aparilmis vo bes miixtalif mutasiya askar edilmisdir
(Tkemaladzeet al.,2019).

Miiqayise mogsadils, 1 sayli cadvoldo Azorbaycan va Giirclistanda tosadiif edilmis Dusen
ozalo distrofiyast diagnozlu xastalorin molekulyar-genetik analizlorinin naticalori verilmisdir.

Cadval 1. Azoarbaycan vo Giirciistanda agkar edilmis Dusen ozals distrofiyasi diagnozlu xastslarin
molekulyar-genetik analizlorinin noticalari.

Xosto Olka Mutasiya Mutasiya tipi Miioallif

1 Azarbaycan  |ekzon 45 Corgivo delesiyasi Agayeva S.O., 2019

2 Giirciistan €.2665 (C-T, p.Arg889) INOqtovi mutasiya Tkemaladze T. vo hamk.,2019
3 Giirciistan ekzon 3-29 Corcivo delesiyasi Tkemaladze T. vo hamk.,2019
4 Giirciistan ekzon 3-29 Corgiva delesiyasi Tkemaladze T. vo homk.,2019
5 Giirciistan ekzon 49-54 Corgivo delesiyasi Tkemaladze T. vo homk.,2019
6 Giirciistan ekzon55-57 Corgivo delesiyasi Tkemaladze T. vo homk.,2019
7 Giirciistan ekzon 8-41 Corgivo delesiyast Tkemaladze T. vo homk.,2019

Cadvoldon goriindiiyli kimi, bir xastode distrofin geninin 2665-ci vaziyyatinda sitozin
nukleotidinin timin nukleotidi ilo ovozlonmosi miioyyon edilmisdir. Mutasiya stop kodonla
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naticalonmisdir (¢.2665 C-T, p.Arg889).

Iki xostoda 26 ekzonun delesiyas1 distrofin geninin 3-29-cu ekzonlarini ohats edir. Ucuncii
mutasiyanin Ol¢iisii alt1 ekzona borabor olaraq, 49-54-cii ekzonlar1 ohato edir. Ddérdiincii
mutasiyanin 6l¢iisii tic ekzona borabor olaraq 55-57-ci ekzonlar1 ohato edir. Besinci mutasiyanin
Olclisli otuz {li¢ ekzona barabor olaraq 8-41-ci ekzonlar1 ohato edir (Tkemaladze T.et al., 2019).

Azorbaycanli Diisen ozolo distrofiyali xosto A.R.-do identifikasiya edilmis distrofin gen
mutasiyasi glirciistanli xostolordo agkar edilmomisdir.

Belolikla, Azarbaycan Respublikasinin sakini 10 yashi Diisen ozalo distrofiyas: diagnozlu

A.R. xastonin 2,6 milyon nukleotid ardicilligindan ibarst olan distrofin geninin molekulyar-
genetik analizi aparilmis, 45-ci ekzonunun gen fragmentinin delesiyasi miioyyon edilmisdir.
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MOJIEKYJISIPHO-TEHETUYECKOE HCCIIEIOBAHUE I'EHA TUCTPO®UHA Y
MNAIOUEHTOB C HACJIEACTBEHHOU MBILNEYHOU TUCTPOD®UEU NIOLIEHA

*C.A.AraeBal, A.M.MaMeL[OBl, A.K.MaMenﬁeﬁnnz'S, H.A.Baxanosa®

"Mucturyr lenernueckux Pecypcos HAHA
2A36p6aﬁz[>KaHCKHI7I Tl'ocyaapctBeHHbIlT MeAUITMHCKUI Y HUBEPCUTET
3I[eTCKas[ Hesposnorunueckasa bonbHuna

Bnepseie y xutens AcTtapuwHCKOTOo paiioHaAsepOaimkanckoit PecnyOmmkm, 10-Tm metHero
narerTa A.P. ¢ nuarHozom MbimiedHas nuctpodus romieHHa,IpoBeIEHMONIEKYIIPHO-TEHETHIECKAN
aHaM3a TeHa IUCTPO(QHMHA COCTOSIIETO W3 2,6 MWIIHOHOB Map HYKICOTHIOB M WACHTU(UIIMPOBaHA
Jenenus ¢pparMeHTa 45-ro SK30Ha JJIMHOW B 75 HYKJICOTHIHBIX map.

C uenpi0 TpeABapUTENEHOW TUATHOCTHKH 3a00JIEBaHUS,B CHIBOPOTKE KpOoBH OombpHOTO A.P.,
OMOXMMHYECKAM METOJIOM ONpeJelieHa aKTHBHOCTh (DepMEeHTa KpeaTWHKHHA3BL,YCTAHOBJIEHO, YTO
conepkanue epMeHTta B 88 pa3 Bbllie BepxHero npenena Hopmel (38-137 en / 1) u coctanser 12102,6
en/mn.

[TomydeHHBIEPE3YIBTATEl 3aCTABHIIM 3allOA03pUTh y mamuenta A.R 3aboneBaHne MBIIIEYHOM
muctpodueii romeHHa. YUWThIBas, YTO HACJICOBAaHUE JAaHHOW OOJIE3HH CLEIUICHO ¢ X-XPOMOCOMOIA,
A4 YTOYHCHHA JUArHOCTHUKU 3216OJI€B3HI/ISI onpeacjain  aKTUBHOCTDb (bepMeHTa KpC€aTUHKWHAa3bl B
CBIBOPOTKE KPOBH MaTepu. AKTHBHOCTh (pepMEHTa KpEaTHWHKHHA3bl B CBHIBOPOTKE KPOBH MaTepu
coctapmsuia 786,5 en/n, 94To OBUIO B MIECTh pa3 BHIIIE BEPXHETO Ipeleia HOPMBI, ONPEeAeIEHHOT OIS
skeHIMH(26-140 ex / ). Takum 00pa3oM, UCXOIs U3 aKTUBHOCTH (pepMeHTa KpEaTHHKUHA3BI, Y OOJLHOTO
ObUIO AMAarHOCTUPOBAHO HACJEACTBEHHOE 3aboneBaHuMe - MblmeyHas auctpodus J[lromeHHa.
MornekynsapHO-TeHETHYECKass JTUarHOCTUKA 3a0oNieBaHMsl MEIIEeYHOH nuctpoduu J[romenna Opuia
IMPpOBE€JICHAa Ha OCHOBAaHHWU MCTOAOB CCKBCHHUPOBAHWA aMIINIMKOHOB HOBOI'O ITOKOJICHUA, MUHUMAJILHBLIC
(>20) HyKIEOTHIHBIE TOCIEIOBATEILHOCTH,HE OXBAThIBAEMbIC JIMATHOCTHKOW aMIUIMKOHOB, OBUIN
MOJTy4eHbI KIIACCHYECKUM METOJIOM CeKBeHHpoBaHus CaHTepa.

Jnst nuarHocThku MbImedHo auctpodum JlromeHHa wucmonb3oBanu Meton MLPA (multiplex
legation-dependent probe amplification) u mpodsr SALSAMLP A probe mix P034-B2/p035-B1l
npousBoactBa MRC-T'ommanans.C moMomplo JaHHOTO METOMa0BbLIN IMPOTECTHPOBAHBI JACNEIUH U
IYTIUKAIU  UMeronecss B TeHe aucrtpoduHa. [lomydeHHBIe pe3ynbTaThl OBUIM  CpPaBHEHBI C
pe3yibTaTaMd MOJIEKYJSIPHO-TEHETUYECKUX aHAJIM30B TMPOBEAEHHBIX B [ py3uHcKoii PecmyOnuke.
Pamounas nenernusisk3oHa 45 y OosbHOro A.P. Oblia OTJIMYHOM OT MyTaluii T€HAa TUCTPOQUHA,
BBISBJIICHHBIX Yy OONBHBIX u3 ['py3un.YduTbBas pEnpoOAyKTUBHBIA BO3PAaCT pOIUTENEH, BO BpeMs
ouepeHoi OepeMEeHHOCTH, PEKOMEHYETCs MPOBEJACHNE MPEeHAaTaIbHOW TUArHOCTUKH IUTO/A MYKCKOTO
nona.

KaroueBsle ciioBa: muoacutpodus romenHa, MOISKyIIPHO-TEHETHIECKUH aHaIA3, YK30H

MOLECULAR GENETIC STUDY OF THE DYSTROPHIN GENE IN PATIENTS WITH
HEREDITARY DUCHENE MUSCULAR DYSTROPHY

*S A Aghayeva', A.M.Mammadov', A.K.Mamedbeyli*?, N.A.Badalova’

! Genetic Resources Institute of ANAS ?Azerbaijan State Medical University *Children's Neurological
Hospital

For the first time, by means of molecular genetic studies deletion in exon 45 of dystrophin gene 2.6
M nucleotides was identified in Azerbaijan Republic resident, 10-year-old patient A.R., with Duchenne
muscle dystrophy disease.

Patient A.R. isa resident of Astara district. Preliminary diagnosis of the diseasewas determined by
biochemical method, A.R patient’s activity of enzyme creatinine in the blood serum was 88 times higher
than the norm (38-137U / L) - 12102.6 U / L. According to obtained results, the suspicion of

89

——
| —



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlori, VIII cild, M 2 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume V111, 422 (2019)

Duchennemuscular dystrophy disease was detected in the patient A.R. Taking into consideration, the
hereditary type of Duchenne muscle dystrophy is linked with the X-chromosome, the activity of serum
creatinine kinase of his mother has been determined to indicate the disease. The activity of enzyme
creatinine in the mother's blood serum was 786.5 U / L. This activity was six times higher than the norm
indicated for women (26-140U / L).Thus, based on the activity of the creatinine kinase, the patient was
diagnosed with hereditary disease of Duchenne muscular dystrophy.

Molecular-genetic diagnosis of Duchenne disease was based on new generation of amplicon
sequencing techniques, and the minimum (> 20) nucleotide sequences without amplicon diagnostics were
obtained by the classic Sanger sequencing method.

Method of MLPA (multiplex legation-dependent probe amplification) and probes SALSA MLPA
probemix P034-B2/p035-B1 product of MRC-Holland.

Obtained result has been compared with results identified in Republic of Georgia. Frame deletion in
exon 45 found in patient A.R. was not the same as dystrophin gene mutations identified in patients in
Georgia.

Taking into account parents’ reproductive age, prenatal diagnostics for male gender fetuses during
pregnancy course is highly recommended.

Keywords: Duchenne muscular dystrophy, molecular genetic analysis, exon
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UOT: 575.224.232:616

FENILKETONURIYA VO QALAKTOZEMIYA iRSi MUBADILO
XOSTOLIKLORININ GENETIiK HETEROGENLIiY1

L.S.HUSEYNOVA b.ii.f.d.

Azarbaycan Tibb Universit.eti, Baki 5. AZ1022, Onvar Qasimzadys kiig., 14
AMEA Genetik Ehtiyatlar Institutu, Baki 5., AZ1106, Azadliq pr., 155
royahuseynova2006@gmail.com

Irsi miibadilonin pozulmasi coxsayl metabolizm xastaliklorina sabab olur. Bu xastaliklor
genlordo bas vermis mutasiyalar naticasinde yaramir vo irsi xostoliklor arasinda miibadilo
xastaliklori asas yer tutur. Genda bas vermis mutasiyanin tabiatindon asili olaraq sintez olunacaq
fermentin aktivliyi tam vo ya natamam s$okildo pozulur. Fermentin aktivliyinin pozulma
daracasindan asihi olaraq substratin digor maddalora cevrilmasi pozulur. 9ksar hallarda patogen
tobiatli toksiki araliq mahsullarin toxuma va hayati vacib orqanlarda toplanmasi vo ya orqanizmin
normal inkisafim tomin edan vacib birlosmoalorin sintezinin bas vermomosi miisahids olunur. irsi
madddlor miibadilosinin pozulmalarina sinonim termin olaraq “metabolizmin anadangalmo
sahvlori” va ya fermentopatiyalar da deyilir. Hazirda bu qrupa 2500-3 yaxin miibadilo xastaliklori
daxildir. irsi maddalor miibadilosinin pozulmalari termini XX asrin avvallorindo britaniyali hokim
Arcibald Qarod torafindon (1857-1936) verilmisdir. 9nonavi olaraq irsi maddslor miibadilosi
pozgunluqlar 3sasan karbohidrat, amintursu va ya iizvi tursularin toplama xastoliklarina boliiniir.
Fenilketonuriya vo qalaktozemiya xastoliklori do miibadilo xastsliklorino aiddir. Belo ki,
fenilketonuriya amintursu, qalaktozemiya iso sokor miibadilasi xastaliklorino aiddir. Klassik
fenilketonuriya autosom-resessiv olaraq irsan otiiriiliir va 12-ci xromosomun uzun golunda q22-q24
bolgasinda yerloson fenilalanin hidroksilaz (PAH) geninin mutasiyas1 naticasindo meydana galir.
Ziilal kodlama ardicilhig1 13 ekzondan ibarat olub taxminon 90 kb taskil edir. Diinyanin ayri-ayri
populyasiyalarinda PAH genindo mutasiyalarin tezliyi vo tabioti forqli genetik heterogenliyo
malikdir ki, bu fenilketonuriyamin klinik, diaqnostik vo miialico xiisusiyyotlorindo da oziinii
gostorir.  Qalaktozemiya xostoliyindo isa  qalaktoza-1-fosfaturidiltransferaza fermentinin
catismazh@ qalaktozanin qliikkozaya parcalanmasini tomin eds bilmir va naticada sokarin artighg:
beyini zadalayir, gozlords katarakta, qaraciyards serroza sabab olur. O ciimlodan xastada fiziki vo
zehni inkisafin geriliyi miisahido olunur. Xastalik birinci, dogquzuncu va on yeddinci autosom
xromosomlarda yerlason ii¢ miixtalif gendo bas vermis mutasiyalar naticasindo yarandiqindan,
galaktozemiyamin miixtalif formalar1 forqli fermentlorin ¢catismazhg ilo slagoalondirilir. Bels Ki,
doqquzuncu autosom xromosomun qisa ¢iyninin pl13 lokusunda yerloson qalaktoza-1-
fosfaturidiltransferaza fermentini idars edon GAL1 genindd, on yeddinci autosom xromosomun
uzun ¢iyninin q23-q25 lokusunda yerlason qalaktokinaza fermentini idars edon GALK geninds va
birinci autosom xromosomun qisa ciyninin p35-p36 lokusunda yerlosan qliikoza-4-epimeraza
fermentini idara edon GALE geninda bas vermis mutasiyalarin hamis1 qalaktozemiyaya sabab olur.
Son onillikds todqiqatlarin naticasi olaraq yiizlarls yeni irsi miibadilo pozgunluqlar1 askar edilmis
va bu qrup xastalikqlor daha da saxslonmisdir.

Acgar sozlar: fenilketonuriya, qalaktozemiya, polimeraza zoncir reaksiyasi, mutasiya, gen, miibadilo
xastaliyi, ekzon

GIRIS

[rsi miibadilo xostoliklorinin skriningi vo diagnostikasi yenidogulmus usaqlarda aparilir. Bu
xostoliklorin diagnostikasi vo miialicosi hokim-genetik torofindon aparilmalidir. Analizin naticosi
yenidogulmusun 18-ci giiniinoe kimi hazir olmal1 vo dorhal xastoliyin miialicosine baslanilmalidir.
Oks halda miibadilo pozgunlugu naticosindo orqanizmin zohorlonmasi baglayir. Xaricon saglam
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yenidogulmus usaqglarin sohhotindo doguldugdan toxminon 2-3 giin sonra pislosmo - koskin
doyisiklik miisahids olunur.

Irsi maddolor miibadilesinin pozgunluglarmi gdstoron bir qrup olamotlor médvcuddur:
yenidogulma zamani vo ya inkisafinin sonraki morhalasindo psixomotor inkisafin longimosi,
gicolma sindromu, miopatiya, komatoz voziyyaotin tokrarlanmasi, dalaq vo garaciyarin boyiimosi,
ataksiya, atetozlar, yemokdon imtina vo ¢okinin proqressiv itirilmosi, qusma, badondon vo
sidikdon golon spesifik qoxu, qgidanin modo bagirsaq sistemindon sorulmamasi sindromu
(malabsorbsiya), skeletin anomaliyasi, sa¢in vo dorinin ronginin doyisilmosi, katarakta, uzun
miiddadli sariliq va s. kimi alamatlor miisahids olunur (Burton et.al 2006).

IRSi MUBADILO XOSTOLIKLORININ TOSNIFATI

Metabonomika vo metabolomika, homg¢inin farmakogenetikanin inkisafi irsi miibadilo
xostaliklorinin, fermentopatiyalarin gen soviyyosindo bas vermis doyisikliklorini — mutasiyalr
askar etmoyo imkan vermisdir. Irsi maddaloer miibadilosi xostaliklorine “anadangslmo miibadilo
pozgunluglar1” da deyilir vo onun asasinda bir gends bas vermis mutasiyalar durur. Irsi maddoalor
miibadilosi xastoliklorinin irsiyyst tipi autosom resessivdir. Nadir hallarda autosom dominant
névlarine do tosadiif etmok miimkiindiir. Irsi maddolor miibadilasi pozgunluglar asagidaki osas
siniflors boliiniir:

1. Sokor miibadilasi pozgunlugu: galaktozemiya, laktaza fermentinin ¢atismazligi, qlikogenin
toplanma xostoliklori, fruktozanin irsi qobul edilmomasi, fukositoz, alfa-mannozidoz, beta-
mannozidoz va s.

2. Amintursularin miibadilo xastaliklori: fenilketonuriya, albinizm, tirozinemiya, alkaptouriya,
homosistenuriya, agcaqayin sirasinin qoxusu, argininemiya, sitrullinuriya, hiperornitinemiya,
hiperammoniemiya, homositrullinuriya, ketotik glisinemiya 1-ci tip, tirozinemiya 1-ci tip va s.

3. Uzvi yag tursulart miibadilosinin vo mitoxondrilorlo alagodar miibadilo pozulmalari, Leya
xostaliyi vo s.

4. Toplayici lizosom xastaliklori: Qose xastaliyi, Mukopolisaxaridozlar; mukopolisaxaridoz 1-ci
tip (Qurler sindromu), mukopolisaxaridoz 2-ci tip (Xanter sindromu), mukopolisaxaridoz 3-cii
tip (Sanfilip xastoliyi), mukopolisaxaridoz 4-cii tip (Markio xastaliyi), mukopolisaxaridoz 5-Ci
tip (Lami-Maroto), mukopolisaxaridoz 6-c1 tip (Teya-Saks xastaliyi ), mukopolisaxaridoz 7-Ci tip
(Slay sindromu), mukopolisaxaridoz 8-ci tip (Niman-Pik xastaliyi). Qose xastaliyi 1-Ci va 2-Ci
tiplar vo s..(Karadag et.al. 2013).

1.FENILKETONURIYA XOSTOLIYINIiN AYRI-AYRI POPULYASIiYALARDA
YAYILMASI

Fenilketonuriya (FKU) genis yayilmis irsi miibadilo xostoliklorindon biridir. Xostolik
autosom-resessiv tip tizro irson kegir. FKU ilk dofo 1934-cii ildo Norveg hokimi vo biokimyagist
olan Felling torafindon dyronilmisir. Onun fikrinco FKU badon toxumalarinda amintursulardan
biri olan fenilalaninin toplanmasina va noticodo maddolor miibadilasinin pozulmasina sabab olur.

Monogen irsi xastoliklorin molekulyar osaslarinin dyronilmasi vo diinyanin miixtalif
bolgalorindo yayilmasi tibbi genetika vo insan genetikasinin aktual problemidir (Hanley
et.al.2011)

Fenilketonuriya fenilalanin hidroksilaza fermentinin (PAH) funksiyasinin pozulmasi
noticosindo  yaranan autosom-resessiv irsi xostoliklordon biridir. Fenilalanin vo onun
téromoalorinin toxuma va beyin hiiceyralorinds toplanmasi va zorarli tasirlori sobabindon xastalik,
hoyatin ilk giinlorindon fenilalanin pohrizi olmayan xostolordo inkisaf edon yiiksok soviyyali
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demensiya vo agir psixi xastaliklor ilo xarakterizo olunur.

Diinyanin miixtalif 6lkelorindo ictimai sohiyye xidmatlorinin totbiqi FKU xastoliyinin
genetik aspektlorini 0yronmoyo imkan verdi. Yenidogulmuslar arasinda FKU-nun miixtolif
Olkolordoki kiitlovi skrininqina asason 1:10000-0 nisboting borabordir. Lakin ayri-ayri
populyasiyalara gora bu nisbat koskin doyisir: 1: 2600- 1:120000.

PAH geni 1985-ci ildo 12-ci xromosomun uzun qolu iizerindo q22-24.1 bolgasindo askar
edilmisdir (Hanley, 2011; Schweitzer-Krantz, et al. 2000; Spronsen et al., 2009).

Yenidogulmuslarin genetik skrining programlar1t FKU sixligiin ayri-ayri dlkslords forqli
oldugunu gostormisdir. FKU sixliginin etnik gruplara goro doyisdiyi, ag dorili vo yerli
Amerikalilarda ¢ox, qara dorili, Asiyalilarda vo Ispaniyalilarda iso daha az tosadiif olundugu
miisahido olunmusdur. Avropada FKU-nin rastgolmo tezliyinin 1/3000-1/30000 arasinda
doyisdiyi tadqiq edilmisdir (Ahring et al., 2009). Avropada FKU sixliginin 1/10000 nisbatindo
rast golindiyi mioyyanlosdirilmisdir. Avropanin bazi bolgolorindo daha ¢ox rast golindiyi
Oyronilmisdir (Ahring et al., 2010). Tirkiyado hor 1/2600 nisbotindo rast golindiyi, bu halin
Irlandiyada (1/4000) oldugu kimi yiiksok qohum evliliyi sixhig ilo olagedar oldugu
mioyyanlosdirilmisdir. Finlandiyanin isa 1/100000 nisbatinds rastgolmo tezliyi ilo on asagi
sixliga malik Avropa 6lkasi oldugu bildirilmisdir. Sixligin ABS-da 1/15000, Latin Amerikasinda
1/50000-1/25000 vo uygun olaraq conubi Amerikada daha yiiksok oldugu todqiq edilmisdir.
Asiyadaki sixliq 1/15000, Cindo 1/100500, Taylandda 1/200000, Japoniyada 1/70000, israilde
1/200000 nisbotindo miioyyonlosdirilmisdir. Afrikada FKU sixliginin ¢ox asagt oldugu
(1/100000), Ispanyanin iso daha yiiksok sixligda oldugu todqiq edilmisdir. Ingiltorads FKU
sixlig1 togribon 1/15000-0 nisbotindodir. ©On yiiksok sixligin Tiirkiyays aid oldugu (1/2600)
miioyyan edilmisdir (Ahring et al., 2009; Spronsen, 2010).

PAH geninin klonlasdirilmasi ilo genin qurulusu dorindon 6yronilmis, genin torkibinds vo ya
yaxinliginda miisyyonlogdirilmis polimorfik bolge kesimlori ilo bir ¢ox haplotipin meydana
goldiyi siibut olunmusdur. Bu gen toxminon 90 kb uzunluguna malik olub 13 ekzondan va 451
amintursusundan ibarot PAH ziilalin1 kodlagdirir. Bu giino qader PAH genindo 400-don ¢ox
mutasiya askar olunmusdur vo rastgolms tezliyi populyasiyalararast miixtaliflik ilo xarakteriza
olunur. Avropalilar li¢iin PAH geninin asas mutasiyasi olan R408W missens mutasiyasina aiddir.
Bu mutasiya PAH geninin 408-ci mdvgeyindo sitozinin timinlo ovoz olunmasi noticosindo
triptofan ilo argininin doyisdirilmosine gatirib ¢ixarir. Bu polimorfizmlorin agkarlanmasi {igiin
Bg/11, Pvull, EcoRI, Mspl, Xmnl, HindIIl, EcoRV va Sphl fermentlorindan istifado olunmusdur.
PAH geni iizorindoki mutasiyalar ilo Restriksiya Fragmentlorinin uzunlugunun polimorfizmi-
RFUP arasinda six olago vardir. Bir ¢ox miixtolif populyasiyalarda normal vo ya mutant
xromosomlar iizorindo bu polimorfizmlor askar edilmisdir. Avropa populyasiyasinda biitiin FKU
alellorinin 86%-nin bir vo ya daha artiq fragmenta gors heteroziqot oldugu gostorilmisdir. Serqdo
1S9 bunun oksino olaraq bu rogomin 32%-0 borabor oldugu miioyyonlosdirilmisdir. RFUP(
Restriksiya Fragmentlorinin Uzunlugunun Polimorfizmi) Asiya populyasiyasinda dasiyict vo
prenatal niimunolor ii¢iin bir o qodor do yararli deyildir. Irsi xostaliklorin diagnostikasi vo
dasiyicinin askarlanmasi {igiin on effektli iisullardan biri do xostoliya sobab olan mutasiyalarin
birbasa diagnozudur. Ogor ailods xastoliya sobab olan mutasiya molumdursa bu halda xastoliyin
diagnozu olduqca asan qoyulur vo alinan natica 100% daqiq olur. Xastaliya sabob olan ndqtovi
mutasiya bir restriksiya fermentinin kosim sahosini doyisdirorso bu halda ferment boliinmo
sahosini togkil edon gen bolgasi PZR ilo ¢oxaldilaraq uygun restriksiya fermenti ilo kosilir vo
daha sonra elektroforez edilir. PAH fermentinin ¢atismamazligin1 gostoron xastolords genis bir
klinik fenotip tozahiiriiniin oldugunu Scrvier vo omokdaslar1 1988-ci ildo nosr etdirdiklori
“Mendelian hyperphenylalanineinia” adli mogalodo ortaya qoymusdular (Sitta et al., 2010;
Targum et al., 2009; Zschocke et al., 1999).

Almanlarda Riess vo digorlori 1986-1988-ci illordo miioyyon haplotiplorlo fenilalanin
hidroksilaza fermentinin miixtolif dorocods catismazligi arasinda maraq doguran bir olaqgo
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oldugunu gdstormislor(Hanley W.B. etal. 2011). Ozgiic vo omokdaslar1 Tiirkiyodo 44
fenilketonuriya xastolorinde miixtolif mutasiyalar1 agkarlamiglar. Bu xastalorin allellorinin 32%-
do IVS10nt546 mutasiyasi, 11 xastodo do haplotip 6 ilo bu mutasiyalarin alaqgeli oldugunu irali
stirmiislor (Karadag et.al. 2013). 1992-ci ildo haplotip 6 xromosomlar: ilo IVS10nt546
mutasiyas1 arasinda xiisusilo do Conubi Avropa populyasiyasinda giiclii bir olagonin
movcudlugunu gostormislor. Ddel restriksiya fermenti ilo aparilan mutasiya analizlorindo 40
mutant allelin 12-nin kosilmasi naticasinds allel tezliyinin 30% oldugu gonastina golinmis, eyni
zamanda yuxarida adi ¢okilon todqigat¢ilarin tocriiboalorinds do 6z tasdiqini tapmigdir(Karadag
et.al. 2013) Spesifik PAH mutasiyalar1 ilo RFUP haplotiplori arasinda bir sira populyasiyada six
olagoalorin olmasi ilo barabar hom mutant haplotiplorin paylanmasi hom do mutasiya-haplotip
olagolori ayri-ayri etnik qruplarda miixtolifdir. Dilella vo omokdaslarinin 1986-c1 ildo mutant
haplotip 3 ilo IVS12nt]l mutasiyas: arasindaki slago Danimarka populyasiyasi li¢lin xarakterik
olub, mutasiya yalniz bu haplotipdo askarlanmis vo mutant haplotip yalniz bu mutasiyaya
ugramisdir (Spronsen et.al. 2009).

Lakin Tiirkiyods vo bir sira Avropa populyasiyalarinda bels bir slago askarlanmamigdir.
Alexei Goltsov vo onun omokdaslart torofindon 1992-ci ildo PAH genindoki mutasiyalarla
VNTR-lor arasinda da bir slage oldugunu iroli siirmiislor (Karadag et.al. 2013). Haplotip
todqiqatlar sirasinda Hind/III restriksiya fragmentinin meydana gotirdiyi 4.0 kb, 4.4 kb vo 4.2
kb-liq fragmentlori igorisindo miioyyon sayda VNTR-lor tapilmisdir. 4.0 kb-liq fraqgment
icarisindo 30 baz ciit tokrardan 3 odod, 4.4 kb-liq fragment igorisindo iso 12 odod tokrar
fragmentlor agkar olunmusdur. 4.2 kb-liq fragment igarisinds iso bu tokrar seriyasindan toqriban
6,7, 8 vo 9 adad forqli sayda oldugunu miioyyaon etmislor. Bu forqli sayda tandem tokrarlarin hor
biri ilo mutasiyalar arasinda slagonin RFUP ilo mutasiyalar arasindaki slagadon diagnostikada
daha effektiv oldugu siibut edilmisdir (Targum et al., 2009).

2.FENILKETONURIiYA iRSi MUBADILO XOSTOLIYINiN GENETIK
HETEROGENLIYi

FKU xastoalorinin klinik vo molekulyar genetik xiisusiyyatlorina dair aragdirmalarin olduqca
aktual olmasina baxmayaraq, indiya qodor xastaliyin klinik heterogenliyino sobob olan bir sira
problemlor holo do hall edilmomisdir. PAH genindo ¢oxlu sayda mutasiyalarin mévcudlugu
xostaliyin klinik heterogenliying tasir gostorir. Eyni genotipi olan xastolor miixtalif klinik vo
metabolik fenotiplors malik ola bilor (Sitta et al., 2010).

MacDonald vo onun hamkarlar: bildirmislor ki, FKU xastolari tez-tez qobizlik, ishal va qarin
agrisindan sikayot edirlor. Bu toesirlorin az sayda olmasina baxmayaraq anormal bagirsaq
funksiyas1 qidalanmaya maonfi tosir eds bilor vo metabolizmin pozulmasina sabab ola bilor. Onlar
bagirsaq funksiyalarina tosir gdstoron maddslorin qanda fenilalaninin migdariin artmasina sabab
oldugunu gostormislor. (Targum, Lang, 2009).

K.Berq vo omokdaglarmmin fikrinco valideynlorin bu xostolik haqda informasiya
catigmazliginin sobablori ailoys kifayot qodor molumat verilmomosi, verilmis malumatin ailo
torofindon baga diistilmomaosi kimi hesab olunur. Hokim, genetik, dietoloq, tibb bacilar1 vo xasto
omokdasliginin effektivliyinin tomin olunmasimin fordlorin  miixtalif soviyyalorde bilik
soviyyasini qiymotlondirmak {i¢iin tolimin aparilmasmin zoruri oldugu fikri iroli siirtilmisdiir
(Ahring et al., 2009; Spronsen, 2010).

L.S.Hiiseynova, K.A.Oliyeva va s. omakdaslar toraofindon Azorbaycan Respublikasi Baki
soharinin dogum evlarinds vo eyni zamanda ayri-ayr1 regionlarda yenidogulmus va xasto usaqlar
arasinda fenilketonuriya irsi miibadilo xastoliyinin genetik skriningi aparilmis vo fenilalanin-4-
hidroksilaza geninin R261G mutasiyast homoziqot vo heteroziqot voziyyotds askar edilmisdir:
R261G (G-A) mutasiyasi identifikasiya olunmusdur. Homoziqot forma ailonin dord yash qiz
usaginda (proband), heteroziqot forma iso probandin ii¢ sibslorindo identifikasiya olunmusdur.
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Bu ailodo valideynlor arasinda qohum evliliyi mévcuddur. PAH geninin yeddinci ekzonunda
yerlagon quaninin adeninlo ovoz olunmasi arginin amin tursusunun qlutaminle avoz olunmasina
sobab olmusdur. Bu genin iigilincii ekzonunun 117-ci, besinci ekzonunun 162-ci, yeddinci
ekzonunun 218-ci, on birinci ekzonunun 222-ci va on ikinci ekzonun 177-ci voziyyatindoa
doyisiklik identifikasiya olunmusdur (Aghayeva et al., 2018; Aliyeva et al., 2018).

3.QALAKTOZEMIiYA-IRSI MUBADILO XOSTOLIKLORINDON BiRi KiMi

Qalaktozemiya irsi miibadilo xostoliyindo stid sokori laktozanin torkib hissasi olan D-
qalaktoza fosforlasmaya meruz qalir vo qalaktozo-1-fosfata gevrilir. Miibadilo prosesindo acar
rolunu oynayan galaktozo-1-fosfat-uridiltransferaza fermentinin defisiti qalaktozanin gliikkozaya
Kimi pargalanmasini tomin etmir vo noticado sokorin artiqligi beyino zororli tosir gostorir vo
xostodo  galaktozemik oliqofreniyaya sobob olur, gozlordo katarakta, qaraciyorin
hepatomeqaliyasi (hocminin boyiimasi) va serrozu, fiziki va zehni inkisafin geriliyi ilo naticolonir
(Burton et al.,, 2006). Qalaktoza sokorinin orqanizm torofindon monimsonilmomasi qganda
miqdarinin artmasina vo beloliklo do xastoliyo sobab olur. Xastolik yenidogulmusun ilk
giinlorindon sariliq, nevroloji simptomlar(qicolmalar, nistaqm, ozalolorin hipotoniyasi), qusma,
sonradan is9 fiziki, psixi inkisafin geriliyi, katarakta miisahido olunur. Xastolik yenidogulmusda
vaxtinda askar olunarsa vo gobul olunan qidada qalaktoza sokari istisna edilorss usagin fiziki vo
aqli normal inkisafin1 tomin etmok miimkiindiir (Berry, 2012; Burton et al., 2006).

1908-ci ildo Reuss ilk dofo olaraq galaktozemiyanin irsi miibadilo pozgunlugu oldugunu
geyd etmigdir (Sitta et al., 2010). Qalaktozanin asas vo komokg¢i miibadils yollar1 bir ¢ox alimlor
torofindon Gyronilmisdir. Klassik qalaktozemiya autosom-resessiv irsiyyot tipino malikdir.
Yenidogulmuslar arasinda tosadiif olunmasina goro fenilketonuriyadan sonra ikinci yerdodir.
Xostolik  zamani  qalaktoza-1-fosfat-uridiltransferazanin ~ defisiti  miisahido  olunur.
Qalaktozemiyali homoziqot xastolorin eritrositlorindo qalaktoza-1-fosfat-uridiltransferazanin
aktivliyi toyin edilmir. Heteroziqotlarda fermentin aktivliyi normal aktivliyin 50%-ni togkil edir
(Hanley, 2011).

Qalaktozanin gliikkozaya g¢evrilmasinin asas yolu - Lelya yolu adlanir. Miibadilo yolunun
birinci morhalasindo qaraciyar, beyin hiiceyralorinds va eritrositlords qalaktoza fosforlasaraq
galaktoza-1-fosfata ¢evrilir. Miibadilonin sonraki morholasi i¢iin  qalaktoza-1-fosfat-
uridiltransferaza fermentinin istiraki vacibdir. Fermentin defisiti zamanmi1 galaktoza-1-fosfatin
UDF-qalaktozaya ¢evrilmasi miimkiin deyil.

Qalaktoza-1-fosfatin hiiceyralords batndaxili inkisaf dovriindo toplanmasi xastoliya sobab
olur. Qalaktozemiyanin klassik formasinda xostoliyin simptomlarinin: anoreksiya, qusma, stidii
qabul etmama, ¢oki artiminin dayanmasina daha erkon tosadiif olunur. Galaktozemiya xastaliyi
genetik heterogen oldugundan miixtolif formalar1 forqli fermentlorin catismazhigr ilo
olagolondirilir. Umumiyyatlo, qalaktozemiya geninin 100-o yaxin mutasiyasi askar edilib,
identifikasiyast aparilmigdir. Xostolik birinci, doqquzuncu vo on yeddinci autosom
xromosomlarda yerloson {i¢ miixtalif gends bas vermis mutasiyalar naticasinds yaranir. Belo ki,
dogquzuncu autosom xromosomun qisa ¢iyninin pl3 lokusunda yerloson qalaktoza-1-
fosfaturidiltransferaza fermentini idare edon GAL1 genindo, on yeddinci autosom xromosomun
uzun ¢iyninin q23-g25 lokusunda yerlogson qalaktokinaza fermentini idaro edon GALK geninds
va birinci autosom xromosomun qisa ¢iyninin p35-p36 lokusunda yerlason qliikoza-4-epimeraza
fermentini idaro edon GALE genindo bas vermis mutasiyalarin hamis1 galaktozemiyaya sobab
olur (Burton et.al., 2006).

4.QALAKTOZEMIiYA XOSTOLIYININ YAYILMA TEZLiYI

Tiirk mongali altt nofor iizvii olan ailodo GALT geninin iki miixtolif mutasiyasi anada
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L218L, atada N314D mutasiyast identifikasiya edilmisdir. Hor iki mutasiya stop kodonla
naticolonir (nonsens-mutasiya). Atada olavo olarag GALT geninin intronunda ii¢ neytral
mutasiya (polimorfizm) identifikasiya edilmisdir: 1105 vaziyyotdo quanin nukleotidinin sitozin
nukleotidi ilo avaz edilmasi (G-C), 1323 vaziyyatdo quanin nukleotidinin adenin nukleotidi ilo
ovoz edilmosi (G-A) vo 1391 voziyyotdo quanin nukleotidinin adenin nukleotidi ilo ovoz
edilmasi(G-A). Anada olan GALT L218L allel Dyuart-1 variantina, atada olan GALT
N314D1105 mutasiyasi va ti¢ polimorfizm (G-C), 1323 (G-A), 1391 (G-A) neytral polimorfizmli
allel Dyuart-2 varuantina uygundur. ki muxtolif cinsli usaqda her iki allelin kompaund voziyyati
(GALT L218L/N314D), ikigat heteroziqot dasiyicisi olmusdur (Karadag et.al., 2013).

Rusiya Federasiyasinin dogum evlorindo aparilmis neonatal skrininq noticosindo QALI
geninin defisiti agkar edilmisdir. Sonradan aparilan molekulyar genetik todqigatlar zaman1 QALI1
geninin mutasiyalar1 identifikasiya edilmisdir. Identifikasiya edilmis mutasiyalarin icorisindo 563
vaziyyatdo adenin nukleotidinin quanin nukleotidi ilo avaz olunmasi (A-G), ziilal soviyyasinda
188 voziyyotdo amintursu olaraq glisinin argininlo avez olunmusdur (GIn-Arq). Ikinci mutasiya
184 voziyyatda quanin nukleotidinin adenin nukleotidi ilo avaz edilmasi (G-A) askar edilmisdir.
Mutasiyanin sabobi olaraq ziilal soviyyasindo 62 voziyyatdos leysin metioninlo ovoz olunmugdur
(Ley-Met). Hor iki mutasiya askar edilmis mutasiyalar igorisindo stiinliik toskil etmisdir.
Mislliflor qalaktozemiya xostoliyinin iki yeni mutasiyasini askar etmislor. Hor iki mutasiya
missens mutasiya tipino aid olaraq normal ferment aktivliyino az tosir edir. mRNT-nin normal
sintez olunmasina baxmayaraq, R148W mutasiyasinin naticosi olaraq proteinin geyri stabilliyino
sobab olur. Bu mutasiyadan forgli olaraq L195P mutasiyasinin naticasi olaraq stabil lakin qeyri
aktiv immunoreaktiv ziilalin sintezi ilo naticolonir (Burton et al., 2006).

Qalaktozemiya irsi miibadilo xastaliyinin ABS-da tadqiqi gonastbaxs deyil. Genetik skrining
yenidogulmuslarda deyil, ruhi xastolor arasinda aparilmisdir. Yalniz ag dorili vo qara dorili ruhi
xostolor arasinda todqiqat aparilmigdir. Ag dorili xastolor arasinda GAL1 563 (A-G)188 (GIn-
Arq) mutasiyasi, qara dorili xostolor arasinda 563 (A-G) 188R vo 184 (G-A) 62 (Ley-Met)
mutasiyasinin homoziqot formasi vo 563 (A-G)188 (GIn-Arq) mutasiyasi ilo kompaund vosiyyati
askar olunmusdur. Mialliflor, Hollandiyada qalaktozemiya xastoliyinin iki yeni mutasiyasini
askar etmigslor: R148W vo L195P. Qalaktozemiya irsi miibadilo xostoliyinin hor ii¢ genetik
formasinin irsiyyat tipi autosom-resessivdir (Sitta et al., 2010)Avstriyanin Vena Universitetinin
Pediatriya departamentinin vo Biokimya Universitetinin omokdaglarinin yenidogulmuslarda
apardiglart birgo skrining naticosindo qalaktozemiyanin yiiksok sayda yalangi-pozitiv noticalori
oldo edilmisdir. Skrininq zamani avstriyali 43.688 yenidogulmusun 110-da galaktozemiyaya
qars1 pozitiv natico aldo edilmisdir. Biokimyovi test zamani qalaktoza-1-fosfaturidiltransferaza
fermentinin defisitini gostoron yenidogulmuslarin qani genetik miiayina olunmusdur. DNT
analizi onlarin bir-gisminin heterozigot-dasiyici olduglarint tosdiglomisdir. Oksariyyatindo
heteroziqot dasiyiciliq, Dyuart/qalaktozemiya mutasiyasi kompaund voziyyotindo diagnostika
olunmusdur. Skrininqg zamani1 miisbat natico aldo olunmus 110 probanddan-yenidogulmusdan
20-do molum olmayan yeni mutasiya askarlanmisdir. Probandin birindo homoziqot, 7-do
Dyuart/qalaktozemiya kompaund vo 12-do heteroziqot dasiyiciliq olmusdur. Diagnostika
mogsadila gradient elektroforez vo genin fragmentinin uzunlugunun nukleotid ardicillig1 analizi
aparilmigdir. Qalaktozemiyanin dord yeni mutasiyast — Q9H, A46fsdelCAGCT, MI129T vo
L342L identifikasiya olunmusdur. 67 probandda DNT analizi zamani mutasiya askar
edilmomisdir. Yalniz 23-do Dyuart vo Los-Anjeles variantlarinin heteroziqot formasi vo 1al???
variantlar identifikasiya edilmisdir. Miolliflorin fikrinco istifado olunan biokimyavi
qalaktozemiya skrininq testinin diaqnostik imkanlari toxminon bes dofo zoifdir (0,25-0,046%).
Skriniq mogsadilo molekulyar metod-sintetik oliqonukleotid praymerlordon istifado olunmasini
toklif etmislor. ABS-da ag darili ohalido GALI 563 (A-G)188 (GIn-Arq) mutasiya identifikasiya
olunmusdur. Oqli zosifliyi olan xastolordo 563 (A-G) 188R vo 184 (G-A) 62 (Ley-Met)
mutasiyalarinin homoziqot formast vo kompaund vosiyyati askar olunmusdur (Berry, 2012;
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Burton et al., 2006).

Qalaktozemiya irsi miibadilo xastaliyinin hor ii¢ genetik formasinin irsiyyot tipi autosom-
resessivdir. Qaktozemiya geninin doqquz mutasiyasi askar edilib identifikasiyas1 aparilmigdir:
QI188R, S135L, K285N, T138M, L195D, Y209C, iVS-2-2 (A-G), N314D vo L218L. Bu
mutasiyalar osason 80% ag dorili insanlarda tosadiif olunur. Toxminon 20%-i1 digoer etnik
gruplarda miisahids olunur. Biitiin mutasiyalarin penetranliq deracasi 100%-dir (Karadag, 2013).

Azorbaycan Respublikasinda ilk dofo olaraq Baki sohorinin dogum evlorindo 276
yenidogulmus vo 38 xosto usaq arasinda qalaktozemiya irsi miibadilo xostoliyinin genetik
skrininqi aparilmis vo iki yenidogulmusda GALI geninin heteroziqot, birindo fermentin
homoziqot formasi agkar edilmisdir. Molekulyar genetik metodlarin komokliyilo GAL1 geninin
iki mutasiyas1 askar edilmisdir. Birinci mutasiya: genin 563 voziyyatindo adenin nukleotidinin
qguanin nukleotidi (A-G) ilo ovazi zilalin 188 voziyystindo qlisin amintursusunun arginin
amintursusu ilo ovoz olunmasina sobob olmusdur. Ikinci mutasiya: genin 184 voziyyatindo
quanin nukleotidinin adenin nukleotidi ilo avoz olunmasi (G-A) ziilalin 62 vaziyystinds leysin
amintursusunun metionin amintursusu ilo ovozi olmusdur (Ley-Met). Yenidogulmuslar arasinda
GAL1 geninin tesadiif olunma tezliyi — 0,0072 38 xasto usaqda — 0,0526 (vahid daxilindo)
olmusdur (Sliyeva va b., 2017; Dliyeva va b., 2017; Hiiseynova, 2018; Hiiseynova va b., 2018).

Azorbaycan Respublikast Baki sohorinin dogum evlorindo 576 yenidogulmusun vo
Pediatriya ET Institutunda miialico olunan 138 xastonin genetik skriningi 3 yenidogulmusda vo 2
xastodo GALI fermentin ¢atismazlig1 agskar olunmusdur. Yenidogulmuslardan ikisi oglan biri qiz
olmusdur. U¢ yenidogulmusdan ikisinda fermentin gismon catismazligi; normanimn 40-45%-li
aktivliyi miioyyon olunub. Fermentin bu aktivlik dorocosi hor iki yenidogulmusda GALI1
fermentinin heteroziqot dastyiciliq tipinin oldugunu gostorir. Yenidogulmusun birinds fermentin
tam defisiti agkar edilib. Fermentin aktivliyinin tam c¢atismazligi yenidogulmusda GALI1-in
homoziqot formasinin olmasini géstarir (I'yceitroa u ap., 2019).

Qalaktozemiya xostoliyinin tosadiif olunma tezliyi homoziqotlar ti¢iin 1:15000-20000,
heteroziqotlar tiglin toxminan 1:300 borabordir(Sitta et al., 2010).Qalaktozemiya xostoliyi
Yaponiya orazisinda nadir tosadiif olunur. Irlandiyanin nisboton boyiik olmayan aborigen-yerli
ohalisindo qohum nigahlarinin ¢oxlugu ilo slagoedar olaraq xostoliyin tezliyinin yiliksok oldugu
geydo alimmisdir. Tiirkiyado dogum evlorindo yenidogulmuslar arasinda aparilmis genetik
skrininq naticosindo GALT geninin iki miixtolif L218L vo N314D mutasiyas: identifikasiya
edilmisdir. Hor iki mutasiya stop kodonla naticolonir-nonsens-mutasiya vo ziilalin biosintezi
transkripsiya soviyyosindo pozulur. Mutasiyalarin tezliyi Tiirkiyo ohalisi tgiin yliksok
olmamigdir (Karadag et al., 2013)

Avropa xalqlarinda Qalaktozemiya geninin doqquz mutasiyas: askar edilib identifikasiyasi
aparilmigdir: Q188R, S135L, K285N, T138M, L195D, Y209C, iVS-2-2 (A-G), N314D vo
L218L. Bu mutasiyalar asason 80% ag dorili insanlarda tosadiif olunur. Toxminon 20%-i digor
etnik qruplarda misahido olunur. Biitin mutasiyalarin penetranliq dorocasi 100%-dir.
Qalaktozemiyanin askar olunmus biitlin tiplorinin genetik formasmin irsiyyot tipi autosom-
resessivdir. Todqiq olunan ohali qruplarina daxil olan insanlarin sayi1 qeyri-reprezentativ
oldugundan xostoliyin tosadiif olunma tezliklori haqqinda molumat verilmir (Karadag et al.,
2013)

Qalaktozemiya irsi miibadilo xostaliyinin hor ii¢ genetik formasinin irsiyyot tipi autosom-
resessivdir. Xostoliyin bag vermasi ii¢iin (homoziqot forma) har iki valideyn dasiyici—heterozigot
olmalidir. Valideynlorin hor ikisi dastyict oldugu halda ailods xasto usagin dogulma riski 25%-o
borabordir. Galaktozemiyanin irsiyyat tipinin autosom-resessiv olmasina baxmayaraq, bozi
heteroziqotlarda xastaliyin zaif klinikas1 agkar olunur (Burton et al., 2006).

L.S.Hiiseynova, K.A.Oliyeva vo s. omokdaglar torofindon Azorbaycan Respublikasinin Baki
sohorinin dogum evlorindo 576 yenidogulmus vo 138 xosto usaq arasinda qalaktozemiya irsi
mibadilo xostaliyinin genetik skriningi aparilmis vo GAL1 geninin iki mutasiyast askar
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edilmisdir: 563 (A-G) ziilal1 188 vo 184 (G-A). Yenidogulmuslar arasinda GAL1 geninin tosadif
olunma tezliyi — 0,0072 38 xasto usaqda — 0,0526 (vahid daxilindo) olmusdur (Aghayeva et al.,
2018; Aliyeva et al., 2017).
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TEHETUYECKASI TETEPOTEHHOCTH HACJIEJICTBEHHBIX HAPYIIEHU OBMEHA

BEIIECTB IIPU ®PEHUWJIKETOHYPUU U I'AJIAKTO3EMUUN
JI.C. I'yceiinoBa
AzepOaifxanckuit MeTHIIMHCKUN Y HUBEPCUTET
HNucturyT renernyeckux pecypcoB HAHA

HacnenctBennbsie MeTabon4ecKkre HapyIEHNs SIBISIOTCS NPUYMHON MHOTOYHCIICHHBIX OOMEHHBIX
3a00JIeBaHUi, BBHI3BIBAEMBIX MYyTallMIMH B TEHAX W 3aHUMAIONIMX OCHOBHOE MECTO Cpeau
HacJIeJICTBEHHBIX 3a00JIeBaHUN YeloBeKa. B 3aBUCMMOCTH OT MPUPOBI MyTalluu, IPOUCXOAAIIEH B TeHE,
AKTUBHOCTb CHHTE3MpPYeMOro ()epMeHTa, MOJHOCTHIO WM YacTUYHO HapyliaeTcs. B 3aBucumocTH OT
CTETeHHU HapYyIICHHUs aKTUBHOCTU (pepMEHTa HapylIaeTcs NpeBpalieHre cyocTpaTa B Ipyrue BeilecTsa. B
OOJNBIIMHCTBE Cly4aeB, HaONIO/IaeTCs HAKOIUIGHHME MATOTeHHBIX, TOKCHYHBIX MPOMEXYTOYHBIX
IPOAYKTOB B TKAHAX U )KU3HEHHO BAYKHBIX OPraHax WM HapyLICHUE CHHTE3a COCTMHEHUH, HEOOXO0JMMbIX
JUIE HOPMaJILHOTO pa3BUTHS OpraHu3Ma. HaciencTBeHHbIE HapylleHHss METaboIM3Ma TaKKe Ha3bIBAIOT
«BPOXJICHHBIMH OIIMOKaMHW OOMEHa BEIIECTB» WU (epMeHTomaTHsIMU. B Hacrosiiee BpeMs B ATy
rpynmy BxomautT okoio 2500 oOmeHHBIX 3a0onmeBaHmii. TepMHH HacleJACTBEHHbIE OOMEHHBIS
paccrpoiictBa ObuT BBeJieH B Hadane 20-Tro Beka OpuTaHCKHM BpadoMm Apuwmbanbiaom ['apogom (1857-
1936). TpaauiOHHO, HACJICJACTBCHHbBIC HAPYIIICHUSI OOMEHA BEILECTB, B OCHOBHOM, JICJIATCS Ha 0O0JIE3HU
CBA3aHHbIE C HaApYLICHUWSMH HAKOIJICHUS CaxapoB, aMUHOKHCIOT WJIM OPTaHMYECKUX KHCIIOT.
ODEHNUIKETOHYpUSI M TaJaKTO3EMHUsl TaKXe OTHOCATCA K OOMEHHbIM 3aboneBanHusiM. [lpu mepsoit
HaOJroaeTcss HapylieHue oOMeHa aMHHOKHCIOT, a TMpH BTOpodl - caxapoB. Kiaccnueckas
(EHUIIKETOHYpPHUST HACIIEIyeTCs IO ayTOCOMHO-PEIIECCHBHOMY THITY W BO3HUKAET B Pe3yJbTaTe MyTalluH
reda ¢pernnnananuaruapoxcuiassl (PAH) B nmokyce q22-q24 nnuaHoro miueda 12-it xpomocomsl. benok-
KOJAMPYIOIIAs MOCIEI0BATEIbHOCTE COCTOUT U3 13 3K30HOB, AnMHON npubnnsutensHo 90 k6. B paznbix
MOMYJIALIMAX MHpa YacToTa W xapakrep Myrannid B reHe PAH wumeoT pasnuyHyr0 TeHeTHYECKYyro
TeTEpOr€HHOCTh, YTO TaKXKe OTpa)kaeTCcsi Ha KJIMHUYECKHX IHPOSIBICHUAX, AUATHOCTUKE W JICYEHHU
¢enwikeroHypun. B cimydae ramakto3emun HaOmromaercs neduiuT (epMeHTa  TaiakTo30-1-
docharumuntpancdepasbl, Mpu KOTOPOM HE MPOUCXOTUT PaclICIVICHUE TalaKTO3bl Ha TIIOKO3Y M, Kak
CJIEJICTBHUE, N30BITOK caxapa BBI3BIBAET MOBPEXACHHE TOJIOBHOTO MO3Ta, KaTapakTy, IMPpPO3 TMedeHu. Y
MalyeHTa, Takke HaOmomaercss (u3MUecKkas M YMCTBEHHas OTCTaloCThb. BeiencTBue TOro, 4ro
3a00JIeBaHUE CBA3aHO C MYTaIllMsIMH B TPEX T'€HAX, PACIIOOKEHHBIX Ha ayTOCOMHBIX XpoMocomax 1, 9 u
17, npu pa3nu4HBIX (GOpMax TalaKTO3eMUU HaOojaercs NeUIHT pa3HbIX (epMeHToB. MyTalmu,
pacmonoxeHHoro B Jokyce pl3 kopoTkoro 1uieya 9 aytocomHoil XpomocoMmbl, reHa GALI,
OTBETCTBEHHOTO 3a  CHHTE3 ¢depmenTa ramakto3o-l-gochaypununtpancdepaspl;  MyTalUH,
PacIoJIOKeHHOTO B JIoKyce 23-q25 mmaHOoT0 1reda 17 ayrocomsl, reHa GALK, komupyromero cuuTe3
(depMeHTa TranakTOKMHA3bl, MYTAlMd pAaclojOXeHHOro B JioKyce p35-p36 koporkoro ruieda |
xpomocomsl, TeHa GALE, obecnieunBaromiero cunte3 ¢pepmenta Y ID-rioko30-4-3numMepasbl, IPUBOASAT
K raJlakTo3eMuu. B mocienHee necsTHIETHE HCCIIEAOBAHUS BBISIBUIM COTHH HOBBIX HACJI€ACTBEHHBIX
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HapylIeHUH 0OMEHa BEIIECTB, M 3Ta rpyIina 3a00JieBaHuii cTana emé 0ojee pa3HOPOJHOI.

KioueBble ciioBa: @CHHHKCTOHypI/Iﬂ, raJJakKTO3€MUs, IMOJUMEpasHas LCIHasA peakuusd, MyTalius, I'€H,
MeTa0O0IUYECKUE 3360J’I6B3HI/IH, OK30H.

GENETIC HETEROGENEITY OF HEREDITARY METABOLIC DISORDERS
PHENYLKETONURIA AND GALACTOSEMIA

L.S.Huseynova

Azerbaijan Medical University
Genetic Resources Institute of ANAS

Hereditary metabolic disorders are called diseases caused bymutations in the genes and representing
numerous metabolic diseases. Metabolic diseases are the main cause of hereditary human diseases.
Depending on the nature of the mutation occurring in the gene, the activity of the synthesized enzyme is
completely or partially disrupted. Depending on the degree of impairment of enzyme activity, the
conversion of the substrate to other substances is impaired. In most cases, there is an accumulation of
pathogenic, toxic intermediate products in tissues and vital organs or a violation of the synthesis of
compounds necessary for the normal development of the body. Inherited metabolic disorders are also
called “congenital metabolic errors” or fermentopathies. Currently, this group includes about 2500
metabolic diseases. The term hereditary metabolic disorders was introduced at the beginning of the 20th
century by a British physician, Sir Archibald Garod (1857-1936). Traditionally, hereditary metabolic
disorders are mainly divided into diseases associated with impaired accumulation of sugars, amino acids
or organic acids. Phenylketonuria and galactosemia are also metabolic diseases. With phenylketonuria,
there is a violation of the metabolism of amino acids, and with galactosemia - sugars. Classical
phenylketonuria is inherited in an autosomal recessive manner and results from a mutation of the
phenylalanine hydroxylase (PAH) gene in the g22-g24 zone of the long arm of the 12th chromosome. The
protein coding sequence consists of 13 exons, approximately 90 kb in length. In different world
populations, the frequency and nature of mutations in the PAH gene have different genetic heterogeneity,
which also affects the clinical manifestations, diagnosis and treatment of phenylketonuria. In the case of
galactosemia, there is a deficiency of the enzyme galactose-1-phosphatidyl transferase, in which there is
no cleavage of galactose into glucose and, as a result, an excess of sugar causes brain damage, cataracts,
and liver cerrosis. The patient also has physical and mental retardation. Since the genetics of the
galactosemia gene is heterogeneous, different forms are associated with a deficiency of different
enzymes. The disease is associated with impaired activity of three different genes located on autosomal
chromosomes 1, 9 and 17. Mutation in the GAL1 gene of the enzyme galactose-1-phosphauridyl
transferase located in the p13 region of the short arm 9 of the autosomal chromosome; mutations in the
GALK gene of the galactokinase enzyme located in the q23-g25 region of the long arm 17 of the
autosome; and mutations in the GALE gene of the UDF-glucose-4-epimerase enzyme located in the p35-
p36 portion of the short arm 1 of the chromosome. In the last decade, studies have identified hundreds of
new hereditary metabolic disorders and this group of diseases has become more diverse.

Keywords: phenylketonuria, galactosemia, polymerase chain reaction, mutation, gene, metabolic disease,
exon.
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YOGUN BAGIRSAGIN BODXASSOLI TOROMOLORINDD UZUN KODLASDIRMAYAN RNT
NOVU GENOTIPININ TODQIiQi

B.L.LBAYRAMOV
AMEA Genetik Ehtiyatlar Institutu, Azadliq 155, AZ1106, Bak:
E.mail:bayram-bayramov-90@hotmail.com

Yogun bagirsaq xarcongi hazm traktimin an cox rast golinon badxassali sis novlorindandir.
Genetik (mutasiyalar, polimorfizmlor, translokasiyalar vo s.) vo epigenetik saviyyads (DNT
metillosmasi, kodlasdirmayan RNT-lor va s.) bas veran dayisikliklor xastoliyin inkisafina,
proqgressivlosmasina vo metastazlasmaya qadar gotirib c¢ixara bilor. Son doévrlords epigenetika
sahasindo aparilan elmi tadqiqatlar epigenetik modifikasiyalarin xarcongyaranma prosesindd
istirak etdiyini siibut etmisdir. Xiisusilo kodlasdirmayan RNT névlori badxassali sis novlorinin,
hamgcinin bir ¢ox neyrodegenerativ, kardiovaskulyar, reproduktiv sistem va digor multifaktorial
xastaoliklorin prognozu, yaranmasi va inkisafinda istirak edir. Cari tadqiqat isindo 8q24.21
xromosom sahasinds lokalizo olunan uzun kodlasdirmayan RNT néviiniin T>C tok nukleotid
polimorfizmi tadqiq edilmisdir. Tadqgiqat isino metastatik vo metastatik olmayan 122 yogun
bagirsagin badxassali sisi vo 140 saglam kontrol qrupu daxil edilmisdir. Xasto va kontrol qrupuna
daxil edilon soxslordon EDTA-h tyublarda venoz qan alinmis vo DNT-nin ekstraksiyas1 hoyata
kecirilmisdir. Genotiplosdirma PZR-RFLP metodu ilo yerino yetirilmis, naticalor aqaroz gel
elektroforezi ilo analiz edilmisdir. Genotiplorin rastgalma tezliklori xasto qrupunda 35,2% TT,
45,1% TC va 19,7% CC, kontrol qrupunda iss 35,7% TT, 40,7% TC va 23,6% CC toskil etmisdir.
Metastazli xastolords mutant CC allellorinin faiz nisbatinin yiiksok (20,8%) olmas1 askar
edilmisdir. Kontrol qrupu ilo miiqayisada xasta qrupunda heteroziqot TC allellorino daha yiiksok
tezlikds (45,1%) rast galinmisdir.

Acar sozlar: Xorcong, Allel, Gen, Polimorfizm, PZR-RFLP

GIRIS

Yogun bagirsaq xorgongi diinya miqyasinda rast golinon ii¢lincii on genis yayilmig xor¢ong
xostaliklorindandir. Xastaliyin inkisaf riski yas, qida kimi bir sira amillorden asili olsa da, yogun bagirsaq
xar¢ongi genomda va epigenomda bas veron va irsi dayisiklikler, onkogenlorin ekspressiya aktivliyinin
artmasi vo tumor supressor genlarin inaktivlogmasi naticasindo yaranan multifaktorial bir xastolik hesab
edilir (Rupnarain et al., 2004). ©sas molekulyar mexanizmlorin ilk sirasinda genomun qeyi-stabilliyi,
DNT-nin metillosmasi vo DNT-nin reparasiya genlorinin inaktivlagmasi dayanir. Diger mexanizmlaro iso
tumor supressor genlarinin inaktivlasmasi (4PC, TP53, TGFb va s.) va onkogenlarin yiiksok deracads
aktivlosmosi (BRAF, RAS, KRAS, NRAS, PIK-3 va s.) gosterilo bilor (Markowitz et al., 2009). Xastaliysa
bagli Olim hallarimin artmas1 erkon diaqnozun qoyulmasi istiqgamstinds ¢atismazligin olmasi ilo
olagolondirilir. Ona gora do erkon diagnostika vo effektiv milalico yogun bagirsaq xor¢ongine bagli 6lim
hallarinin azaldilmasinda acar rolunu oynaya bilar (Aghagolzadeh vo Radpour, 2016).

Son zamanlarda, hiiceyrovi proseslordo epigenetik mexanizmlorin rolunu gosteron ¢oxsayli
tadqigatlarin artmasi ila yanasi, xargang xastaliklarinda da patoloji epigenetik dayisikliklarin rolu daha da
aydin olmugdur (Feinberg vo Tycko, 2004). 1942-ci ildo K.Vaddington terafindon elms daxil edilon
epigenetika, DNT-nin nukleotid ardicilliginda dosikliklor bag vermoadon gen ekspressiyasina tasir gdstora
bilon doyisikliklori Oyronir (Okugawa et al., 2015). Karsinogenezds istirak edon osas epigenetik
mexanizmlor sirasinda DNT metillogsmasi, histon ziilallarinda bas veron patoloji modifikasiyalar vo
kodlagdirmayan RNT osas yer tutur (Bird, 2002). Kodlagdirmayan RNT-lor dlgiilorindon asili olaraq iki
yera ayrilir; Glglsi 200 nukleotiddan kicik olan RNT-lor (miRNT, piRNT, snoRNT va s.) va 200
nukleotidden boyiik olan uzun (>200 bp) kodlamayan RNT-lar (Pauli et al., 2011). Uzun kodlagdirmayan
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RNT-lor epigenetik tonzimlonma, imprinting, splaysing, transkripsiya, translyasiya, hiiceyra tsiklino
nozarat vo hiicerys differensiasiyasi kimi bir ¢cox proseslords istirak edir (Hung et al, 2011; Guo et al.,
2015). Bununla yanasi, bir ¢ox badxassali sis novlerindo bu RNT-larin onkogen funksiyasit da melumdur
(Wahlestedt 2013; Schmitt et al., 2016). Coxsayli todqiqatlar uzun kodlagdirmayan RNT-lorin
disrequlyasiyasinin xarcong patogenezi ils alaqali oldugunu ve xorgangls slaqgali genlorin tonzimlayicisi
rolunu oynadigini gostormisdir (Kondo et al., 2017). Bozi uzun kodlagdirmayan RNT ndvlarini kodlayan
genlordo meydana golon tok nukleotid polimorfizmlari ilo kanserogenez vo kimyovi terapiyaya qarst
verilon cavab reaksiyasi arasinda miisbot korrelyasiya askar edilmisdir (Shen et al., 2014; Shang et al.,
2016). Belo genlordon olan Xar¢cong Hassasligi Namizoad geni (Cancer Susceptibility Candidate gene) 8-ci
xromosomun uzun qolu (8q24.21) {izorinds xaritolonmisdir (Ma et al., 2015). Genom boyu asossiasiya
calismalart (GWAS) bu gendoki variantlarin siid vezi, yogun bagirsaq, prostat vazi xorgangi, moda
adenokarsinomalari, agciyor vo digor bodxassali sis ndvlori ilo asossiasiyasinin oldugunu gostormisdir
(Cui et al., 2018).

Tadqiqatin maqsadi-Tadqgigat isinde magsad PZR-RFLP metodu ilo 8q24.21 nahiyasinds yerloson uzun
kodlagdirmayan RNT ndviiniin rs10505477 tipli tok nukleotid polimorfizmini todqiq etmok vo riskli
allellorin faiz nisbatini miioyyan etmokdir.

MATERIAL VO METODLAR

Tadqgigat isino Akademik M.A.Topgubasov adina Elmi Coarrahiyyo Moarkazinds yogun bagirsaq
xor¢ongi diaqnozu qoyulan vo miialico alan xastolor vo saglam soxslorden ibarot kontrol qrupu daxil
edilmisdir. EDTA-I1 tyublarda fordlorden gan niimunalori alinmig vo tadqiqata daxil edilmisdir. Xastolora
aid molumatlar (yas, cins, diagnoz, patohistoloji analiz naticolori vo s.) Elmi Carrahiyys Morkozindo
comlogdirilmis vo hor bir xasto tadqiqata gatilmaqgla bagh raziliq formasini imzalamisdir. Todgiqata 122
yogun bagirsaq xorgongi vo 140 saglam insandan alinan qan ntimunalari daxil edilmigdir. Qan niimunalori
AMEA Genetik Ehtiyatlar Institutunun Biotexnologiya sobosi, Insan Genetikas1 Laboratoriyasina
gatirilorak niimunolordon Italiyanin Sacace DNA sorb B kit protokolu asasinda DNT-nin ekstraksiyasi
hoyata kegirilmisdir. DNT-nin komiyyot vo keyfiyyot gostoricilori Nanodrop cihazinda (Thermo
Scientific, 2000) 6l¢iilmiisdiir. Todqiq edilan genin amplifikasiyas1 25 ul hacmda, torkibindoa; 2,5 ul 10x
PZR buferi, 2,5 ul MgCl, (50 mM), 0,25 pl ANTP qarisigr (20 mM), 0,5 ul praymerlor (10 pmol/ul), 0,25
ul Taq polimeraza fragmenti (5 U/ul), 2 pl genom DNT-si (50 ng/pl) va 16,5 ul dH,O istifads edilmisdir.
PZR cihaz tgiin (Applied Biosystems, USA) {i¢iin amplifikasiya sortlori is9; ilkin denaturasiya 94 °C-do
5 daq, denaturasiya 93 °C-dos 45 saniya, birlosms (annealing) 61 °C-do 45 saniys vo elonqasiya 72 °C-da 5
daqgiqoedan ibarat olan 35 tsikl va 5 daqiqe 72 °C-ds final elongasiyadan ibarst olmusdur. PZR naticolori
1,5 %-li aqaroz gelds elektroforez edilmakls analiz olundugdan sonra Pstl (New England Biolabs, 20,000
units/ml) restriksiya enzimindon istifads etmoaklo RFLP iisulu ils islonilmisdir. Alinmis naticalor agaroz
gel iizorinds tohlil edilmisdir. Restriksiya enzimi 228 nc uzunlugunda olan PZR mohsullarini kesmokls
fragmentlors ayirmis va genotiplor miioyyenlosdirilmisdir.

Noticolorin statistik analizlori SPSS programimin 22.0 versiyasi ilo test edilmisdir. Parametrlor
arasindaki assosasiya Fisher's exact testi vo logistik regressiya testloriylo qiymotlondirilmisdir. P<0,05
statistik olaraq etibarli qobul edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Xasta va kontrol grupunun demoqrafik gostericilori Cadval 1-do gostorilmisdir. Xasto qrupunun
55,7%-ni kisilor, 44,3%-ni iso qadinlar toskil etmisdir. Yas araligi iso xosto qrupunda 24-84 toskil
etmisdir. Xostalordon 19-u asag1 doracali (G1), 66-s1 orta daracali (G2) vo 37-si isa yiiksak daracali (G3
vo G4) olaraq qiymatlondirilmisdir. Badxassali sisin moarhalasi baximindan xastalorin 18,9%-i T1, 19,7%-
i T2, 55,7%-1 T3 va 5,7%-1 T4 miioyyon edilmisdir. Saglam insanlardan ibarat kontrol qrupunun 43,6%-i
kisilorden, 56,4%-i iso qadinlardan ibarat olmusdur. Kontrollarda orta yas aralig1 60+10,2 olmusdur.

Xasta va kontrol niimunslarinds genotiplandirma PZR-RFLP metodu ilo hayata kegirilmisdir. Sakil
1-do PZR vo RFLP analizlorinin naticslari gostorilmisdir. Naticalora osason xosto niimunslorinds normal
TT, heteroziqot TC vo mutant CC allelorinin tezliyi miivafiq olaraq 35,2% (43/122), 45,1% (55/122) va
19,7% (24/122) olmusdur. Kontrol qrupunda bu rogom TT alleli {igiin 35,7% (50/140), TC alleli ti¢iin
40,7% (57/140), CC alleli iigiin isa 23,6% (33/140) toskil etmisdir. Xosto vo kontrol qrupunda allel vo
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genotip tezliklori Cadval 2-do % nisbatilo gdstorilmisdir. Mutant CC, eloca do hetroziqot TC allelorinin
tezliyi xosto qrupu ilo miiqayisado saglam kontrol qrupunda daha g¢ox rast golinmisdir. Lakin buna
baxmayaraq miisbat korrelyasiya (P>0,05) askar edilmamigdir (Cadval 2).

Sokil 1. Uzun kodlagdirmayan RNT néviiniin PZR agaroz gel goriintiisii

L E

Sokil 2. PZR-RFLP metodu ils tayin edilmis genotiplarin aqaroz gel goriintiisii
1-Ladder 100 nc, 2,6 normal TT alleli, 3,7,8 heteroziqot TC, 4 vo 5 mutant CC alleli

Cadval 1. Xasta va kontrol qruplarinin demoqrafiq gostaricilari

Xarakteristika Xastalar (n=122) Kontrol Qrupu (n=140) P dayari
Cins
Kisi 68 (55,7%) 61 (43,6%) 0,049
Qadin 54 (44,3%) 79 (56,4%)
Yas
Yas Araligi 24-84 19-82 0,611
Ortalama Yas 61,9+11,7 48,6+10,2
Sisin Marhalasi
T1 23 (18,9%)
T2 24 (19,7%)
T3 68 (55,7%)
T4 7 (5,7%)
Sisin Daracasi
Gl 19 (15,6%)
G2 66 (54,1%)
G3 36 (29,5%)
G4 1 (0,8%)
( ]
l 103 J
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Cadval 2. Allel vo genotip tezliklori

Yogun bagirsaq xar¢ongi Kontrol grupu OR (95%CI) | P dayari
N % N %
Allellor
T 141 57,8 157 56,1 1 -
C 103 42,2 123 43,9 0,9 (0,7-1,3) 0,692
Genotip
Tezliyi
TT 43 35,2 50 35,7 1 -
TC 55 45,1 57 40,7 1,2 (0,6-2,3) 0,621
CcC 24 19,7 33 23,6 1,3(0,7-2,5) 0,389

Bonzar natico Cindo aparilan meta-analizin nsticalorindo do 6z oksini tapmisdir. Analiz naticoloring
asason mutant C allelinin xaste qrupu ilo miiqayisads kontrol qrupunda daha yiiksok rast galinmasi tadqiq
edilon polimorfizmin yogun bagirsaq xorcongi ilo asosiassiyasinin olmadigini gostormisdir (Cui et al.,
2018). Metastaz askar edilmayon (T0-T2) 50 xastods genotiplorin faiz nisbati 36% TT, 46% TC, 18% CC
kimi olmusdur. Metastaz agkar edilon (T3-T4) 72 xastodo iso genotip tezliklori miivafiq olaraq 34,7%
(TT), 44,5% (TC) va 20,8% (CC) toskil etmisdir. Mutant CC allellorinin faiz nisbatinin metastazli
xostolordo daha yiiksok olmasi askar edilmisdir. ran populyasiyasinda yogun bagirsaq xargengi iizarindo
aparilan todqiqat isindo 8q24.21 xromosom sahosinds yerloson uzun kodlamayan RNT néviiniin
rs10505477 va 1rs6983267 tipli polimorfizmlori tadqiq edilmis, xastoliklo pozitiv asossiasiya agkar
edilmomisdir. Meta-analizin naticolorino gore rs10505477 tipli polimorfizmin yalniz Kanada vo Amerika
toplumunda xor¢ongyaranma ilo pozitiv korrelyasiyasi vardir. Asiya vo Qafgaz ohalisinds iss bu
asossiasiyaya rast golinmir (Haerian et al., 2011). Bununla yanasi, Asiya vo Qafqazda yasayan etnik
subqruplarin daha doqiq analizi naticasinde mutant C allelinin anormal ekspressiyasi ilo xorgoangs tutulma
riskinin artmasi arasinda miisbat alage oldugu tapilmisdir (Cui et al., 2018).

Apardigimiz tadqigat isinds ilk dofs olaraq RFLP metodundan istifado etmokls uzun kodlasdirmayan
RNT néviiniin rs10505477 T>C tipli tok nukleotid polimorfizmi tadqiq edilmisdir. Bu tok nukleotid
polimorfizmi ilo yogun bagirsaq xorgongi arasinda pozitiv asossasiya agkar edilmomisdir (P>0,05).
Xiisusila metastatik xor¢ong novlerinds T>C tipli dayisikliklerin faiz nisbatils Ustiinliik toskil etdiyi askar
olunmusdur. 8q24.21 lokusunda ¢oxsayli uzun kodlamayan RNT novlari vardir. Bu RNT novlarindo rast
galinan polimorfizmlarin kombinasiya soklinds 6yranilmasi ayri-ayri badxassali sis ndvlarinds prognostik
oshamiyyato malik ola bilar. Tadqiqat isi etnik qruplar nazors alinmaqla, tadqiqata daxil edilon soxslorin
sayini artirmaqla vo daha yliksok texnologiyalardan istifads edilmakls tokrarlana bilar.
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HUCCJIEJOBAHUE T'EHOTHIIA JJIMHHOI'O HE KOJUPYIOIIEI'O TUIIA PHK
IIPU PAKE TOJICTOM KHUIIIKA

Baiipamos b.H.
Hnemumym I'enemuueckux Pecypcoe HAHA

Pak xenymo4HO-KMIIEYHOTO TpakTa SBISETCS OJHUM M3 HamOojee paclpoCTpaHEHHbBIX
BUJIOB 3JI0KQYECTBEHHBIX OIYXOJIeH MHUIIEBApPUTEIbHOIO TpakTa. MI3MEeHEeHUs Ha TeHEeTUYECKUX
(mytanuu, mOAMMOpP(U3MBI, TPAHCIOKAIMK W T.JO.) ©  OIHUTEHETUYECKUX  YPOBHAX
(metunupoBanue JJHK, nekomupytonre PHK u T.1.) MOTYT puBeCcTH K pa3BUTHIO 3a00JeBaHUS,
IIPOrpecCUPOBaHUI0 U MeTacTazy. HenaBHue HayuHble uccieoBaHHs B 00JaCTH AMUTE€HETUKU
TakKe TMOKa3alld, 4YTO OJMHIeHEeTHYeCKHe MoIu(UKAIMU Takke Y4YacTBYIOT BIIpoIllecce
oOpa3oBaHusi paka. B uactHocTH, Hekomupytoume PHK ywacTByroT B mporHosmpoBanum,
pa3BUTUM W OOpa3oBaHMM  3J0KAUYECTBEHHBIX  OMyXoNled, a  TakkKe  MHOTHUX
HEWPOJIETEHEPATUBHBIX, CEPJACYHO-COCYIUCTHIX, PENPOAYKTUBHBIX CHCTEM H  JAPYTHX
MHOTO(aKTOpHBIX 3a0oneBaHuil. B maHHON wuccnegoBaTeabCKkoil pabore ObUT HCCIeNOBaH
OJTHOHYKJEOTHAHBIA  momumopdusm  T>C  mmnHOrO  Hekoauwpytomero Ttuma PHK,
JIOKQJIN30BAHHOTO B XpoMOCOMHOW obnactu 8q24.21. B uccnenoBanue ObulM BKIIOYEHBI 122
METAaCTaTUYECKUX M HEMETACTaTMUECKUX 3JI0KAYECTBEHHBIX OIyXoJjed KumeuHuka u 140
3I0POBBIX KOHTPOJBHBIX TPyNI. Y TMAIMEHTOB, BKIIOYCHHBIX B KOHTPOJBHYIO U OOJBHYIO
rpynmny, Obuta B3siTa BeHO3Has KpoBb B EDTA comepkamux TooOukax, u Oblla TpoBeIeHa
skctpakuus JIHK. ['eHorunupoBanue npoBoauiu ¢ ucnoib3oBanneM Mmeroga PZR-RFLP, u
pe3ynbTaThl aHATM3UPOBAIM C TIOMOIIBIO dJeKTpodope3a B arapo3HoM rene. Yactora
BO3HUKHOBEHUS '€HOTHIIOB B TPYIITE ManueHToB coctaBmia 35,2% TT, 45,1% TC u 19,7% CC,
a takxe 35,7% TT, 40,7% TC u 23,6% CC B xoHTposbHOH Tpymme. Bricokuii mporeHT (20,8%)
MyTaHTHBIX ayenedt CC Obl1 OOHApyKeH y MalMeHTOB C TPOSBICHUEM MeTacTasza. bbuio
YCTaHOBJIEHO, YTO reTepo3urotHeie amienu TC umeroT Oonee BbICOKYIO dacToTy (45,1%) y
OOJIbHBIX, TT0 CPABHEHHUIO C KOHTPOJIBHOU TPYIITION.

Knroueewie cnosa: Pax, Annenv, I'en, [lonumopgusm, IL[P-11]]PD
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INVESTIGATION OF LONG-NON CODING RNA TYPE iN COLON CANCER
B.1.Bayramov
Genetic Resources Institute of ANAS

E-mail: bayram-bayramov-90@hotmail.com

Colon cancer is one of the most common malignant tumors of the digestive tract. Genetic (mutations,
polymorphisms, translocations, etc.) and epigenetic (DNA methylation, non-coding RNAs, etc.) factors
can lead to disease formation, progression, and metastasis. Recent epigenetic studies have shown that
epigenetic modifications are also involved in the process of carcinogenesis. In particular, non-coding
RNAs are involved in the formation, development and prognosis of many malignant tumors,
neurodegenerative, cardiovascular, reproductive systems and other multifactorial diseases. In this study,
we investigated the T>C single nucleotide polymorphism of long non-coding RNA type localized in
chromosome 8g24.21 region. One hundred twenty two patietns with metastatic and non-metastatic
malignant tumors and 140 healthy individuals as control group were included in the study. Venous blood
samples were collected in EDTA tubes from the patient and control groups and DNA extraction was
performed. Genotyping was determined by PCR-RFLP method and the results were analyzed by agarose
gel electrophoresis. The frequency of genotypes was 35.2% TT, 45.1% TC and 19.7% CC in the patient
group, 35.7% TT, 40.7% TC and 23.6% CC in the control group, respectively. Frequency of mutant C
allele was high (20.8%) in patients with metastasis. Heterozygous TC alleles were higher in the patient
group compared to the control group (45.1%).

Keywords: Cancer, Allele, Gen, Polymorphism, PCR-RFLP
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AZORBAYCANDA BRUSELLA NOVLORININ iZOLYASIYASI VO
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Bruselyoz kond tosarriifati heyvanlarimi va insanlar1 yoluxduran zoonoz xastdlikdir.
Azarbaycanda bruselyoz xastoliyi genis yayillmisdir. Har il xastolik naticasindo yerli fermerloras
doyan ziyan problemin prioritetliyini artirir. Infeksion xastaliklorin lagvi vo profilaktikasina aid
dovlat programina asasan 61k arazisinds xirda buynuzlu heyvanlar arasinda vaksinasiya aparilir
va tadbirin effektivliyi seromonitoringlor vasitasi ilo qiymoatlondirilir.Todqigatin aparildigi vaxtda
iri buynuzlu heyvanlar arasinda vaksinasiya aparilmasi nazords tutuldugundan xastalik
toradicisinin tayin edilmasi vacib idi. Todqiqatin maqsadi 6lka arazisinds bruselyoz xastaliyini
torodon stamm identifikasiya edorok laborator metodlarimin tokmillosdirilmasi va aparilan
vaksinasiyanin effektivliyinin artirilmasi olmusdur. Tadqiqat bruselyoz xastolyinin an ¢ox yayildig
Soki-Zaqatala zonasim ohatd etmisdir. Arasdirma iiciin iri vo xirda buynuzlu heyvanlardan
gotiiriilmiis qan vo siid niimunslori miixtalif laborator iisullarla miiayino edilmisdir. O9sas
miiayinalor seroloji vo bakterioloji testloro asaslanmisdir. Seroloji testlordon: Roz-Benqal testindan
skrininq metod kimi istifado olunmusdur. Bu test ilo miisbat natico veran niimunslor komplementin
birlosma testi ilo tasdiq edilmisdir. Bruselyoz xastaliyinin bakterioloji miiayinasi lizunmiiddatli vo
spesifik qaydalara asaslandigindan testlorin aparilmasinda xisusi qida miihitlori vo laborator
avadanhgqlar talab edilir va testlor beynalxalq Epizootik Buronun tasdiq etdiyi standartlara uygun
olaraq aparilir. Miiayinalar serologiya va bakteriologiya sobasinin 2-ci biotahliikasizlik soviyyasina
cavab veran Respublika Baytarhq Laboratoriyasinda (RBL) aparilmisdir. Nitmunalarin bir hissasi
Tiirkiys Pendik Baytarhga Nazarot institutuna (PBNI) gondorilmis vo oradaeyni test iisullar ilo
miiayino etdirilmisdir.Xastoliyin moévcudlugunu giymatlondirmak ii¢iin 74 siid niimunasinin hamsi
siid halge reaksiyasi ilo analiz olunmusdur. Siid niimunslorndon 3-ii niimuna Kkifayat qadar
olmadigindan SHR ils analiz edilmamisdir. Digar 71 siid niimunasindon 33.5% +++ natica, 19.7 %

++ natico, 30.9% iso bu analizdo monfi natico gostormisdir. Yekun naticodo niimunoalords
B.abortus stammu identifikasiya edilmisdir(2011-2012).

Acar sozlar: brusellyoz, Saki-Zaqatala, aqar, sid
GIRIS

Bruselyoz kond tosorriifati vo vohsi heyvanlarin, eloco do insanlarin xroniki gedisli yoluxucu
xastoliyidir. Xostalik balasalma va sonun langimasi, erkaklords orxit vo epididimit ils xarakterizo
olunur (Kononarkun uap., 1993,Cunopuyk u ap., 2007).

Xostoliyin toradicisi “Brusella” cinsindon olan bakteriyalardlr ki, ilk dofo 1886-c1 ildo agkar
edilmisdir. Brucella cinsinin giiniimiizdo, B.abortus, B.melitensis,B.suis, B.ovis, B.canis,

108

——
| —


mailto:galib.abdulaliyev@afsa.gov.az

AMEA Genetik Ehtiyatlar Institutunun Elmi dsarlori, VIII cild, Ne 2 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume V111, A2 (2019)

B.neotomae, B.ceti, B.pinnipedialis, B.microti vo B.inopinata olmagla 10 novii vardir. Bu
siniflondirmo biokimyavi vo yoluxuculuq 6zslliklerine asasan doyisir (Scholz vo b., 2008, OIE
2009). Iribuynuzlu heyvanlarda, camislarda, dovalords, atlarda Br.abortus, donuzlarda Br.suis,
goyunlarda Br.ovis, itlordo Br.cans, doniz momoalilorindo B.ceti, B.pinnipedialis, gomiricilordo
1so Br.neotome novii bu xostoliyi torodirlor (Konomarkun u np., 1993). Bunlar morfoloji
xiisiyyatlorina gora bir-birindon se¢ilmir, onlarin hamis1 kokobasil formada olurlar. Bunlardan
zoonoz xUsusiyyotino goro insanlar liciin daha tohliikali Br.melitensis novii sayilir (Marin
etal.,1989). Insanlar xosto heyvanlardan va ya onlarin zororsizlosdirilmomis mohsullarindan
istifado edorkon yoluxurlar (Blasco etal.,1990).

Brucella retikuloendotelial sistemdo vo g¢oxalma orqganlarinda lokallagsma ilo miisayiat
olunan bakteremik morhoals ilo iimumi infeksiyalar meydana gotirir. Bogaz heyvanin infeksiyaya
yoluxmasi doliin vo plasentanin da infeksiyaya yoluxmasina sobab olur ki, bu da, ¢ox hallarda
balasalmaya gotirib ¢ixarir.

B. abortus asason, iri buynuzlular1 yoluxdurur, hamginin, dove, maral, it, at, qoyun vo
insanlara da ke¢ir. Bu ndvlorin yeddi biovari (stamm novii) var.

B. melitensis qoyun vo ke¢i brusellyozunun asas etioloji agentidir. O, homginin, iri
buynuzlu mal-qaran1 da yoluxdura bilir. O, insan infeksiyasina sobob olan an mithiim novdiir.

B. suis digor brusella novlarindon daha genis yoluxdurma diapazonuna malikdir. Bu n6vlarin
5 biovari (stamm novii) var. Biovar 1 vo 3 asason, donuzlar1 yoluxdurur, biovar 2 vohsi Avropa
dovsanlarinda, biovar 4 iso simal marali vo vohsi karibuda infeksiyaya sobab olur. Biovar 5
SSRD-5 gomiricilordon izolyasiya olunub. Biitiin biovarlar, biovar 2 va biovar 5 istisna olmagla
insanlara ke¢o bilar.

B. canis erkok itlordo xayalarin siskinliyi vo agr (epididimo-orxit), disi itlordo balasalma vo
metrita sobab olur. Itlor B.abortus, B. melitensis va B. suis. ilo infeksiyaya yoluxurlar.

B. ovis qoglarda epididimit (xaya artiminin iltihab1) vo bazon qoyunlarda balasalmaya sobob
olur, lakin o, digar heyvanlara va insanlara yoluxmur. Kecilor eksperimental infeksiya naticasina
osason bu xostaliys davamlidir.

B. neotomae yalniz tobii soraitdo yasayan sohra vo meso sigovullarini yoluxdurur, digor heg
bir hal geyds alinmayib.

Son zamanlarda yeni 4 brusella névii barodo molumat qeydo alinib: Brucella pinnipedialis
osason suitilordon, B. ceti iso balinakimilordon izolyasiya olunub. Brucella microti asason, ¢6l
sigani, torpaq va tiilkiilordon, Brucella inopinata iso dés implantindan izolyasiya olunub.

Bruselyoz xostoliyi diinyanin bir ¢ox oOlkolorinds, Afrika, Conubi Amerika, Rusiya,
Qazaxistan, Giirclistan, o climlodon Azorbaycanda da yayilmisdir. Azorbaycan Xozor donizi
sahilinda yerlosir vo simaldan Rusiya, simal-qorbdon Giirciistan, qorbden Ermaenistan vo
conubdan Iran ilo homsarhoddir.

Azarbaycanda bruselyoz xastalyinin bioloji miisahidasi. Kond Tasarriifatt Nazirliyi yaninda
Dovlot Baytarliga Nozarot Xidmoti torofindon xostoliyin qarsisinin  alinmast mogsadilo
respublikada epizootiya oleyhino todbirlor planina uygun olaraq miivafiq diaqnostiki va
profilaktiki iglori hoyata kegirilir.

2011-2012-ci illardo Dovlot Baytarliq Xidmati vo Diinya Bank1 «Azarbaycanda sirkulaysiya
edon brusella ndvlorinin izolyasiyasi vo identifikasiyasina» aid birgs layiho hoyata kecirmisdir.
Todqigat Balakon, Qax, Zaqatala vo Soki rayonlarinda aparilmisdir. Todqigat corgivosindo
miiayinolor Tiirkiyonin Pendik Baytarliga Nozarot Institutunda vo Respublika Baytarliq
Laboratoriyasinda aparilmigdir.
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MATERIAL VO METODLAR
Secilmis arazi
Niimunolor Balakon, Qax, Zaqatala vo Soki rayonlarinin orazisindon toplanilmisdir. Bu

zonanin se¢ilmasinda avvalki illorin naticalori nozors alinmisdir. Seg¢ilmis zona Giirciistan ila
sorhadds yerlosir.
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Xarita.Niimunalarin toplandig orazilor qirmizi dairalorle gostorilmisdir.
Niimunoslarin toplanilmasi

Pataloji materiallar Azorbaycanin dérd rayonu — Balakon, Qax, Zaqatala vo Sokidon niimuno
kimi gétiiriilmiisdiir. iri buynuzlu mal-qaradan gétiiriilon biitiin niimunolors yelinin hor dérdde
birindon gotiiriilon siid niimunalari, iri buynuzlu mal-garanin saldigi bir déliin mado, icalat1 vo
garaciyar niimunslori vo vaginal tamponlar daxildir.

Stid niimunslori yelinin ucunun yuyulmast vo qurudulmasindan sonra gotliriilmiisdiir.
Niimunolorin yelinin hor dérdds birden gotiiriilmasi vo har bir dosdon aseptik sokildo 10-20 ml
siidiin sagilmas1 ¢ox miihiim ohomiyyat dasiyir. Ilkin axin gétiiriilmoyorok, niimuna gétiiriilon
siid birbasa olaraq steril balonun igorisino sagilir. Gotiiriilon slid sentrifugadan kegirilorok
gaymaq vo ¢okiintli gat1 bork miihitds strixlonir. Homginin, siidiin i¢orisindo olan bakteriyalari
coxaltmaq ticlin 1 ml siid zonginlosdirilmis gatt mohlula olavo olunur. Siid niimunalorinin
icarisindo az sayda bakteriyalar oldugundan bu ciir niimunslordon izolyasiyanin aparilmasi
ehtimal1 ¢cox azdir. Siid vo bulamada bakteriya saymin az olmasi sobabindon zonginlosdirmonin
aparilmasi tovsiya olunur.
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Biitiin niimunslor miimkiin qodor cold bir sokildo goétiiriildiikdon vo laboratoriyaya
aparildigdan sonra dorhal soyudulmusdur. Nozors almaq lazimdir ki, siid vo toxuma niimunslori
laboratoriyaya catdirildiglari zaman kulturasiya olunmadigi toqdirde dondurulmalidir.

Doliin icalati - qaraciyar, boyrak, agciyasr, dolyan1 maye vo steril tamponla gotiiriilmiis
vaginal yaxma mixborloro yerlosdirilmis vo qisa miiddot orzindo Qax ZBL-o catdirilmisdir.
Biitiin niimunolor laboratoriyaya xisusi termogantada, iizorine buz qoyularaq daginmisdir.

Daginma zamani niimunalori miisayiat edon sonoad s1izmayan torbaya qoyularaq termogantaya
yerlogdirilmisdir.

Dasimma IATA qaydalari gorgivasinds aparilmisdir.

Biotahliikasizlik qaydalar:

Niimunolorin gotiiriilmasi yerli saho baytar hokimlori torofindon aparilmisdir. Bruselyoz
bakteriyasinin xisusi tohliikoli patogen oldugu toplama zamani nozoro alinmisdir. Bunun iigiin
baytar hokimlori fardi miihafizo geyimlorindon istifado etmislor. Ikiqat alcok geyinildikdon sonra
niimunaloar ¢irkli zonadan BSL2 - 2-ci soviyyali biotohliikasizlik skafina kegirilmisdir. Toplama
bitdikdon sonra tullantilar biotshliikesizlik nisani olan, avtoklava davamli torbalara yigilaraq,
RBL-o gotirilmis vo avtoklavdan kegirilondon sonra inseneratorda yandirilmigdir.

Laborator miiayinalor

Stid-halqgo reaksiyas1 (SHR) asagidaki kiimi toyin edilir:

5 ml mixborlors 1 ml siid tokiiliir vo iizorino bir damla (30-50 pl) siid halgo testi antigeni
olavo olunur. Nozarot mixbaro 1 ml saglam heyvanin siidii vo tizorino 50 pl miisbat bruselyoz
serumu olavo olunur. Qarisdirildigdan sonra mixbarlor termostada 37°C—ds 1 saat orzindo
saxlanilir. inkubasiya bitdikdo mixborlora baxis kegirilir. Mixbarin yuxari hissasindo gdy rongdo
halgo amolo golorso vo asagi hisso ag olarsa, reaksiya miisbot hesab olunur. Monfi naticads
mixbar antigen tokiilon kimi aldig1 goy rongdo qalir (Seleem et al.,2009).

Stid niimunslori Farrel vo doyisdirilmis Tayar Martin qida miihitlori iizorinds strixlor
goyulmazdan ovval zanginlogdirmo duru miihitlorina okildilor. Bu miihitin hazirlanmasinda
serum va dekstroz olave edilmis triptik soy brot (Difco) istifads edildi.

Selektivliyi saxlamaq iigiin amfoterisin B (1 pg/ml) vo vankomisin (20 pg/ml) slave edildi.
Bu zonginlogdirme miihitindo niimunslor 5-10% CO; termostatda bir hoftoye qoder inkubasiya
edildi. Inkubasiya miiddatindo qat1 selektiv miihitindo hoftolik alt pasajlar edildi. Bunun sobabi,
stid vo vaginal tampon kimi bazi kliniki niimunalarin torkibinds abort materiallar ilo miiqayisado
nisbaton daha az bakteriya olduguna gora zonginlosdirilmis qatt msahlul hamg¢inin, inkubasiyanin
alt1 hoftesino qodar olan miiddotds hor nliimuns iiciin istifado olunmasidir. Bruselladan basqa
digor orqanizmlorin ¢oxalmasini angsllomak {i¢iin qida miihitino miixtalif antibiotiklor slava
olunur. Asagida iki se¢im miihiti tosvir olunur. ©n ¢ox istifado edilon se¢im miihiti ‘Farrell’
miihitidir. Bu miihit SDA-a alt1 miixtolif antibiotikin olavo edilmasi ilo hazirlanir. 1 litr oridilmis
va sarinlogdirilmis (56°C) aqara asagidaki miqdarda antibiotik slave olunur: polimiksin B sulfat
(5000 vahid = 5 ml); basitrasin (25,000 vahid = 25 mq); natamisin (50 mq); nalidiks tursusu (5
mgq); nistatin (100,000 vahid); vankomisin (20 mq). Liofilizo olunmus antibiotik slavosi satisda
movcuddur (Oksoid SRO083A).

Digor se¢im doyisdirimis Tayar-Martin qida miihitidir. Farrel qida miihitinin torkibinds
istifado olunan antibiotiklorin konsentrasiyalari, nalidiks tursusu vo basitrasin var ki, onlar da
bazi B. abortus vo B. melitensis stammlari iizorindo angallayici tasire malikdir. Buna gora do, iki
secim mihitinin birlikdo istifadosi noticosindo ohomiyyatli dorocods artan B. melitensis
izolyasiyasinin hassasligin olmasi tdvsiya edilir.

Diizolis olunan Tayer-Martin miihitinin hazirlanmasi:
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‘GC halledici vasito (38 g/litr; Biolife Laboratoriyas1, Milan, italiya) hemoqlobin (10 q/litr)
vo kolistin metan sulfonat (7.5 mg/litr), vankomisin (3 mgq/litr), nitrofurantoin (10 mg/litr),
nistatin (100,000 Beynolxalq Vahid [BV]/litr =17.7 mq) va amfoterisin B (2.5 mq/litr) (Sigma
Chemical, St Louis, Amerika Birlogsmis Statlar1 [ABS]).

NOTICOLOR VO ONLARIN MUZAKIRISI

Xostoliyin mévecudlugunu qiymatlondirmok tigiin 74 siid niimunasinin hamist SHR il analiz
olunmusdur. Siid niimunalorndon 3-ii kifayot qodor olmadigindan SHR ilo analiz edilo bilmadi.
Qalan 71 siid niimunasindan 33.5% +++ natico, 19.7 % ++ natica, 30.9% iso bu analizdo manfi

notico gostordi (Cadval 1).

Cadval 1. Testin naticalori

SHR naticalari va pozitivlik daracalari (%) Kultura Kulturaile
Niimunalorin novii va naticalori bagh
sayl +++ ++ + - pozitivlik
faizi
Siid (71) 24 (33.8) [14(19.7) [11(155) [22(30.9) 12 16.9
Vaginal tampon (112) i i i ) 0
Atilmas dol (1) - - - - 1 100

Umumiyyatlo, siid niimunslorinin 69%-i SHR-da pozitiv natico gdstordi ki, bu hoddon artiq
yiikksok pozitivlik doracasi oldugundan, bizi siid niimunslori ilo bagh yiiksok izolyasiya
dorocesine nail olacagimizi diisiinmoys vadar etdi. Qobul olunan niimunslorin izolyasiya vo
identifikasiya tadqiqati naticolorine uygun olaraq siid niimunslari ilo bagli izolyasiya daracasi
16.9% idi ki, bu da kifayot qodor yiiksokdir (Sokil 1.).

Niimunoalarin kulturada pozitivlik gostaricilori

120
100
80
60
40

20

(0] -

siid vaginal tampon atilmis dol

Sokil 1. Niimunolorin hassasligi

Buna baxmayaraq biz SHR naticalarinin ¢ox yiiksok derace gdstormasi faktini nazors alaraq
bu rogomdon daha yliksok izolyasiya doracosi oldo edocoyimizi diisiinmiigsdiik. Lakin seroloji
testlor skrininq testler oldugundan real durumu tam olaraqgdstormir. Siid niimunalorindon aldo
etdiyimiz yliksok pozitivlik doracasinin (69%) boyiik bir hissasi, hiiceyroBrucella spp ilo
banzorlik gostoron digor cinslore aid bakteriyalar ilo olan ¢arpaz reaksiyalarin naticasidir.
Bundan bagqa xostoliyin xroniki gedisati vo antibiotik istifadosinin tosiri olmazsa seroloji testlor
spesifik notico vers bilor. Niimunalor ovollordo bir-ne¢o dofo bala salma ilo tizlogon problemli
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siiriidon gotiiriilmiisdiir. Digor torofdon kliniki niimunolorin problemli siiriidon gotiiriilmasi
sobabindon bu todqiqatla bagli olds olunan naticalor Azaorbaycanda brusellyozla bagli real
voziyyati oks etdirmoya bilor. Homg¢inin geyd olunmalidir ki, 12 pozitiv kultura naticalari yelinin
hor dordde birindon niimuns goétiiriilon yalniz ii¢, heyvandan alinmisdir. Yelinin hor dordds
birindo olan bakteriya ortiiklori bir-birindon son doraco forqli idi, buna goro do, yoluxmus Petri
kasalarinda bakteriyalarin artmasi hor bir niimuns goétiiriilon sahade miixtalif idi. Belo ki,
niimunalorin bir-negosindo brusellanin geri qayitmasi iigiin biz 2 vo ya 3 subkulturan1 gdzlomoli
olmusug. ©lds olunan bu naticolor heyvanin yelininin hor dérdde birindon siid niimunslorinin
gotiirimisinin  vacibliyini yenidon tosdiq edir. Atilmis 1 dol vo onun orqganlar1 brusella
izolyasiyast iiclin kulturasiya olunmus vo 3-cii ndv brusella abortus izolyasiya olunmusdur.
Stiddon izolyasiya olunan biitiin brusella kulturalari homginin, Tirkiyads iri buynuzlu mal-
garadan izolyasiya olunan va genis yayilmis B.abortus novii olan B, 3-cii ndv abortus kimi
miioyyanlosdirilmisdir. Toossiif ki, kulturasiya olunan vaginal tamponlarin he¢ birinds har-hansi
bir brusella movcud deyildi. Vaginal tamponlar bir gqayda olaraq, brusellyoz vo/vo ya dogus
sobabindon bas veron bala salmadan sonra brusellan1 geri qaytarmaq iigiin doyarli niimunslor
hesab olunur. Lakin usaqliq (vagina) boyu brusella axiinin ¢ox qisa miiddst davam etmasi vo ya
fasiloli sokildo olmas1 sababindon alinan niimunslorlo bagli miiddot ¢ox miihiim shomiyyat kasb
edir. Homg¢inin, tamponlardaki bakteriya say1 da ¢ox asagi ola bilor. Bu voziyyat homginin, stidlo
bagli da yarana bilor. Bu bizim siiddon brusella novlorini gézladiyimizdon daha az izolyasiya
etmayimizin sababini izah edir.

Azorbaycan vo Tiirkiyads eyni niimunoalordon miiayinoalor aparilmis vo naticolor bir biri ilo
uygun olmusdur.

Brusella névlorinin laboratoriya isgilori {iglin boyiik tohliike, brusellyozun asanligla
yoluxdura bilon laboratoriya infeksiyalarindn biri olduguna gors onunla bagli islor 2-ci soviyysli
lokallagdirma (2-ci ndv biotohliikesizlik) soraitindo hoyata kegirilmolidir. Risk dorocosi
organizmin virulentliyi (B. melitensis vo B. suis an ¢ox kisilor {iglin tohliikolidir) vo is goriilon
materialdaki bakteriyalarin sayindan asili olaraq forqlona bilor.

Bruselyoz xastoliyindo niimunolorin secimi, toplanilmasi vo dasinmasi vacib amillordon
biridir. Niimunalor temperatur doyiskenliyino hossas oldugundan soyuq miihitde daginmalidir.
Bu morholods buraxilan sohvlor, sonradan miiayinalorin naticasing birbasa tosir edir. 2009-2010-
cu illordo RBL vo DTRA torofindon kecirilmis AJ2 layihosina osason siid niimunoslorindon
bakterioloji metodlarla kulturanin slde edilmomasinin sabablorindan biri temperatur doyiskonliyi
ola bilor (S.Riistomova vo b., 2011). Bundan basqa, niimunolordo bakteriyanin lokalizasiyasi
nozora alinmali faktorlardandir. Balasalma naticasinds salinan vo infeksiyaya yoluxan ciftin hor
qraminda 10% bakteriya ola bilor. Limfa diiyiinlori vo siid qandan daha az tohliikalidir. Siid insan
infeksiyasinin monboyi hesab olunmalidir. Heyvan bruselyozunun kulturasiya vasitosi ilo
diagnozu miisahido edilon kliniki olamatlora uygun olaraq nliimuns se¢imindon asilidir. Bu
mozmunda orqanizm yoluxmus heyvanin amniotik maye, vaginal axinti, limfa diiytinlori, siid
vazilari, usaqliq, xaya, sperma, siid, qan, dol qisasi, dalaq vo sidiyindon gdtiiriilo bilor. Balasalma
naticasindos diison dol, onun organ vo toxumalar: brusellanin asason geri qayitdigr kliniki
niimunslordir. Brusella stammlarinin oksoriyyati ilkin izolyasiyda gec bdyiiyon, oynaq vo qida
miihitinds isa ¢ox zaif sokildo boyliyon (5-10% zordab vo ya ganin slavo olunmadigi toqdirdo)
orqanizmlordir. Dekstroza Aqar Serumu (SDA) biitiin stammlar {igiin tovsiyo olunur, lakin o,
adoton, koloniyalarin ilkin izolyasiyada goriinmosindon ovval on az 48 saat sonra olur. Bu
morhalodo onlar gorlinlir vo toxminon, 0.5-1.0 mm diametrdo olur. Cirklonmo Yyaradan
organizmlorin oldugu yerdo se¢im miihiti, mosalon, SDA (antibiotiklorin olavasi ilo) istifado
olunmalidir. ©gor orqanizmlorin konsentrasiyasi mosolon, qanda, siiddo vo ya zordabda
asagidirsa, onda zonginlosdirilmis miihitdo OIE Tolimatinda (Fosil 2.4.3 Bovine Brucellosis)
tosvir olunan metoddan istifade tovsiyo olunur. Farrell vo doyisdirilmis Tayer Martin qida
miihitlorinin birlikdos istifadosi izolyasiyalarin hossasligini artiracaqdir.
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N30 A U WIEHTUOUKAIIUS BUJOB BPYIIEJIE3A B ASBEPBAVI)KAHE

*1H.JI.3e171HaJIOBa1, I. F.Aﬁnynaﬂuenz, M.M.XaTuﬁnl, C.H.Epzlemmrs, P.B.AsmeBa’,
A.T.AcncepOBa5

"Munncrepcro CelbCKOro X03siicTBa
®Arenctgo I[TuieBoit Ge30macHOCTH
3 MucTuTyT BeTepuHApHOro KOHTPOJIS M HAyYHBIX HCCIIeI0BaHmi [IeHuK
*Haumonansras Pedeperc naboparopus
*UncruryT [Mumesoii Ge30macHOCTH

Bpymemnés - 3To 300HO3HOE 3a00JIeBaHKE, KOTOPOE MOPAXKAET CEIBCKOXO3SMCTBEHHBIX JKHBOTHBIX U

moneit. Bpynennés mmpoko pacmpocTpaneH B AsepOaiimpkane. YmiepO, Kaxablii TOA HAHOCHUMBIN
MECTHBIM  (epMepaM 3TOH  OOJE3HBIO, TIOBHINIAET MPHOPUTETHOCTH Mpobiembl.  CoriacHo

114

——
| —


http://www.ncbi.nlm.nih.gov/pubmed/?term=%26%23x00160%3Bpi%26%23x0010d%3Bi%26%23x00107%3B%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zdelar-Tuk%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ra%26%23x0010d%3Bi%26%23x00107%3B%20I%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duvnjak%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cvetni%26%23x00107%3B%20%26%23x0017d%3B%5Bauth%5D
http://www.oie.int/

AMEA Genetik Ehtiyatlar Institutunun Elmi dsarlori, VIII cild, Ne 2 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume V111, A2 (2019)

rOCyJapCTBEHHOW MpOorpamMMe 1o dpaAuKalui U MpoQHIakTHKe HHOEKINOHHBIX 3a00JIeBaHHi, B CTpaHe
NPOBOAMTCS BAaKIMHUHALKSA MEJIKOrO0 POraTroro Ckora, 3()(EeKTUBHOCTh MPHUHATHIX MEpP OLIEHUBAETCS
cepoMOHUTOpHHIOM. OIpeneneHne IPOUCX0XKICHHU 3a001eBaHusI UMeNOo OO0JIbIIOE 3HAYEHHUE, TaK KaK BO
BpeMsI HCCIeI0BaHMsI IIJIaHUPOBAJIAch MPOBEICHNE BAaKIIMHALMU KPYITHOT'O POraToro CKoTa.

Lenbto nccnenoBanus Obula UAECHTH(UKALMS IITAMMA, BBI3BIBAIOLIETO OpyLEIE3 B CTpaHe, U Kak
CJIEZICTBUE - YCOBEPIICHCTBOBAHKE Ja0OPAaTOPHBIX METOJOB U MOBbIICHUE 3G PEKTUBHOCTH BaKIMHALMH.
Ot1o uccnenoBanne oxsaTeiBano lllexu-3araranbckyio 30Hy, rae Opynemiés Hamboiee pacpoCTpaHEeH.
OO0pa3ipl KPOBH M MOJIOKA, B3SThIE Y KPYITHOTO M MEJIKOTO POTaToro CKOTa MCCIEAOBANU PAa3THYHBIMU
nabopatopHeiMu  MeTonamu. OCHOBHBIE HCCIEIOBaHUS OBUTM OCHOBaHBl Ha CEPOJOTHYECKUX U
Oaxtepuosioruueckux tecrax. Cepojornyeckue TECThl: B KadeCTBE METOJA CKPUHUHIA HCIIOJIb30BaJIU
PO3bI-OEHTal TECT.

OO0pa3sipl, KOTOphIE aNX MMOJIOKUTEIbHBIE PE3YJbTaThl B 3TOM TECTe, ObLIH MOATBEPIKACHBI TECTOM
CBSI3BIBAHUS KOMILIEMEHTa. BBUIY TOro, 4TO GaKTEepHOIOTHYECKOE HCCIeOBaHIe OpyLe/uié3a OCHOBAHO
Ha JOJTOCPOYHBIX W cHeun(UYECKUX IMpaBUiIax, [UIA TECTHPOBAaHMS IPHUMEHSUIM CIEeLUaIbHbIC
nUTaTeNbHbIe cpelbl U JabopaTopHoe o0opymoBaHue. Bce TecThl MPOBOIWIMCH B COOTBETCTBHH C
MEXIYHAPOIHBIMA CTaHIAPTAMH, YTBEPKACHHBIMI MeEXTyHapOTHBIM 3MMH300THYECKUM Otopo (MOB).

TecThl MPOBOAMIMCH B COOTBETCTBYIOIIEH BTOPOMY YPOBHIO OmoOe3omacHOoCTH PecmyOnnkaHCKOi
BerepuHapHoi mnabopatopun (PbJI) ormena cepomormm um Oaktepuonormu. Yacte o0pasmoB Oblia
otnpasieHa B Typruio, B UHCTUTYTBEeTEpUHAPHOTO KOHTPOJIS U Hay4yHBIX HccienoBanuii [lenauk (PBNI)
Y TIPOBEPEHA TaM IIPU MOMOILIH TeX K€ METOAOB UCHbITaHUI. UTOOB! OLIEHUTH HAIM4KeE 3a00JIEBaHUS, BCE
74 poOBI MOJIOKa OBUTH MPOAHATM3UPOBAHBI B KOJNBIIEBOH peakiun. V3-3a HEJOCTaTOYHOTO KOJTUYECTBa
MOJIOKa, B 3 TIpo0ax KOJBIEBYIO peakyio He poBoawitn. M3 ocraBmeiics 71 mpoOsl Mmonoka 33,5% nanu
pesynbTat +++, 19,7% nanu pesynbrat ++, a 30,9% mokazanu oTpuLaTeIbHBIN pe3yiabTaT. B pesynbrare
Uccie0BaHus B 00pasiax obu1 naeHTuunuposan mrramm B.abortus(2011-2012).

KroueBsle cioBa: Opyuennés, [lleku-3ararana, arap, MOJIOKO

ISOLATION AND IDENTIFICATION OF BRUCELLA SPECIES IN AZERBAIJAN
*Sh.K.Zeynalova', G.H.Abdulaliyev’, M.M.Khatibi*, S.N.Erdelig®, R.V.Aliyeva*, A.T.Asgarova’

"Ministry of Agriculture, Azerbaijan Republic Food Safety Agency, Azerbaijan Republic *Pendik
Veterinary Control Institute, Turkey
*National Reference Laboratory, Azerbaijan Republic
*Food safety Institute, Azerbaijan Republic

Brucellosis is a zoonotic disease that affects livestock and people. Brucellosis is widespread in
Azerbaijan. Damage to local farmers each year as a result of illness increases the priority of the problem.
According to the state program on eradication and prevention of infectious diseases, small cattle are
vaccinated in the country, and the effectiveness of the measure is assessed by seromonitoring. During the
study, it was planned to vaccinate cattle and therefore the determination of the origin of the disease
played an important role. The aim of the study was to improve laboratory methods by identifying strains
that cause brucellosis in the country, and to increase the effectiveness of vaccination. This study covered
the most common for brucellosis region of Sheki Zagatala. Blood and milk samples from large and small
ruminants were examined using various laboratory methods. The main studies are based on serological
and bacteriological tests. Serological tests: Roz-Bengal test was used as a screening method. Samples that
tested positive in this test were confirmed by the complement fixation test. Bacteriological examination of
brucellosis is based on long-term and specific rules. For testing are required a special media and
laboratory equipment. In addition, the tests were carried out in accordance with international standards
approved by the International Epizootic Organization (OIE). Tests were conducted at the Republican
Veterinary Laboratory (RBL). In the laboratory, the departments of serology and bacteriology in level of
biosafety 2. Part of the samples was sent to Turkey, to the Pendik Veterinary Surveillance Institute
(PBNI) and tested there using the same test methods. To assess the presence of the disease, all 74 milk
samples were analyzed in a ring milk reaction. Due to the insufficient number of samples present in 3
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milk samples, a ring reaction of milk was not carried out. Of the remaining 71 milk samples, 33.5% gave
a +++ result, 19.7% gave a ++ result, and 30.9% had a negative result.As a result of the study, a strain of
B. abortus was identified(2011-2012).

Keywords: brucellosis, Sheki-Zagatala, agar, milk
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AZORBAYCANIN YERLI VO INTRODUKSIYA OLUNMUS EV TOYUQLARININ
(Gallusgallus domesticus) BIOMUXTOLIFLIYININ MUQAYISOLI TODQIiQi

A.M.MOMMOIDOYV, b.ii.f.d.

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki 5., AZ1106, Azadlig pr., 155
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Texnologiyamin siiratli inkisafi digor elm saholorindo oldugu kimi heyvan genetikasimin
inkisafina da tokan verdi. 9vvallar yalmz seleksiya tacriibalorina ssaslanan genetik tadqiqatlar indi
polimorfizmin tadqiqina, DNT sekvensina va hatta orqanizmlorin genom saviyyasinin dyranilmasina
imkan verir.

Diinya praktikasindan istifads edarak kond tasarriifati heyvanlarmmin biomiixtslifliyinin
qorunmasi giiniin an aktual masalalorindon biridir. Son illar bir sira beynolxalq toskilatlar o,
ciimlodon BMT-nin 9rzaq va Kond Tasarriifati Togkilati (FAQO) torofindon itmokds olan kond
tasarriifati heyvanlarimin biomiixtolifliyinin qorunmasi, saxlanmasi vo samarali istifadasi ilo diinya
olkalorinds layiha vo proqramlar hoyata kecirilir. Belo ki, itmak tohliikosindo olan yerli kond
tasarriifati heyvanlarinin o ciimladan ev quslarimin qorunub saxlanmasi, onlarin genofondunun
yaradilmasi vo pasportlasdirilmasi halli vacib olan asas masalalordan biridir. Bu maqsadls, yerli
toyuqlarin (Yerli sari, Yerli ¢cillpaq boyun, Yerli cil-¢il va Yerli qara) iizorindos bir necs istigamatdo
tadqiqat islori aparilmis, bu slamatlors gors onlarin pasportlasdirilmasi miimkiin olmusdur. Yerli
toyuqlarin sitogenetik, bioloji-tasarriifat xiisusiyyatlorinin 6yranilmasi vo qan zardaba ziilallarinin
biokimyovi analizinin naticolorino asason yerli toyuq cinslorinin standartlasmasi metodologiyasi
oyronilmisdir. Kompleks metodlardan istifads etmakls (bioloji-tasarriifat, sitogenetik, biokimyavi)
respublikamizda yayilmis Yerli ¢il-¢il, Yerli sar1, Yerli qara vo Cilpaq boyun toyuq cinslori tadqiq
olunmusdur.

Aparillmis todqgiqata osason Oyronilmis dord cinsdon Yerli cil-cil voa Yerli cilpagboyun
cinslorinin seleksiyada genetik material kimi istifads iiciin daha bdyiik potensiala malik olmalari
askarlanmigdir. 9halinin qida talobatinin asasini ev quslarinin (at vo yumurta) taskil etdiyini nazars
alsaq apardi@imiz tadqiqat isi aktualigim qoruyur. Bels ki, yerli ¢il-¢il cinsi yumurtahq, yerli
cilpagboyun cinsi iso otlik istiqgamoatindo damazliq vo seleksiya islorinds (o ciimladan
cinsyaratmada) baslangic genetik material qismindo istifado oluna bilor. Bu cinslor asasinda yerli
soraitd tam uygunlasmis sonaye ohomiyyatli cinslorin yaradilmasi maqsadouygun sayila bilar.

Acar sozlar: toyuq, biomiixtaliflik, seleksiya, genetik pasportlagdirilma
GIRIS

Ev quslar1 Asiyanin conub-sorqinda, Hindistanda, Cinin conubunda vo Indoneziya adalarinda
yasayan bankiv toyuqlarindan, Gallus bankiva-dantéromislor. Bankiv toyuqlart hazirda
Hindistanda, Himalay otoklarinds, Birmada va bir-birino yaxin olan Malay adalarinda vahsi halda
yasayirlar. Onlara osason mesonin dorinliyindo rast golmok olur, sshor vo axsamlar yem
axtarmagq ticlin agiq saholors ¢ixirlar (Poel et al.,2001). Vohsi toyugun basqa novii olan congollik
toyugu Gallus sonneratii Hindistanin garb va conubunda, stenli toyugu Gallus stanley Seylonda,
nohayat, Yava toyugu Gallus varius Yava adasinda yasayir.

C.Darvin apardigi todqgiqatlar noticosindo ev toyuqlarinin ocdadinin  vohsi bankiv
toyuglarinin olmasi1 fikrina golmisdir. O, bankiv toyuglarim 1868-ci ildo ev toyuglarn ilo
carpazlagdiraraq aldigi toromoyo osason onlarin nosil vermosinin, xarici goriiniigiiniin ev
toyuglarina oxsadigini, boyunun kigik, tiikk Ortiiyiiniin miixtalif rangdas, ganad, quyruq, laloklorinin
yaxsl, pipik vo qulaq sirgasinin zaif inkisafli, cald harokatli oldugunu gostormisdir.

Toyuglarin Hindistanda ohlilosdirilmosinin bizim eradan 4-5 min il, oradan Cino
gatirilmasinin iso bizim eradan 1500 il ovvalo tosadiif etdiyini sdylomok olar (Crooijmanset al.,
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2000).

Moshur ingilis alimi Eduard Braun toyuqlarin Hindistanda ohlilosdirildiyini qeyd etmis vo
onun yayillma sxemini vermisdir. Birinci yayilma xotti- toyuqlar ovval Cino, Cindon
Mongolustana, ikinci yayilma xatti-b.e.a. 550 ilodok iran vo Finikiya, sonra iso Yunanistandan
Avropaya gotirilmis orada genis yayilmisdir. Toyuqglar Hindistandan Birmaya, Malay
yarimadalarina, oradan da Filippin adalarina vo homg¢inin Afrikaya aparilmigdir. Avropadan
toyuglarin yayilmasmin iki osas morkozi miioyyon edilmisdir. Birinci markoz Rusiyanin Avropa
hissasi hesab olunur. XIII asrds toyuglar Asiyadan Balkan dovlotlori vo Polsaya aparilmisdir.
Ikinci morkoz Yunanistan hesab edilir, buraya toyuglar b.e.a. 330 ilodok Irandan introduksiya
olunmusdur. Yunamstandan Tiirkiyoys, Italiyaya, Ispaniyaya (b.e.o. III osrdo) vo Boyiik
Britaniyaya (b.e.o. II asrdo) gotirilmisdir. B.e.a. I asrda toyugqlar Italiyadan Fransa, Niderland,
Almaniya vo Macaristana apanlmisdir (Zhou et al.,1999).

INTRODUKSiIYA OLUNMUS POPULYASIYA

XX osrin avvallorindo Azorbaycanda yetigdirilon toyuqlarin osasini az mohsuldar, yerli
cinslor togkil edirdi. Buna géro do quslarin miqdarim1 artirmaq, mohsuldarhiglarini yiiksaltmok,
cinsi yaxsilagdirmaq ticlin miixtolif dovrlordo yiiksok mohsuldar madoni cinslorin gatirilmasing
baslanilmigdir. Holo 1840-c1 ildo hoveskarlar torofinden vo Ukraynanin Xerson, Tavriya
quberniyalarindan macburi kociiriilmiis "Duxobor" (Molokan) etnik qrupunun gotirdiyi yerli
Ukrayna toyuqlar1 tomizlikde vo cinsarasi ¢arpazlasdirmada istifads olunmusdur(Haciyev, 1999;
Mommadov, 2010).

1922-ci ildon sonra respublikamiza otlik-yumurtaliq vo otlik cinslorin gotirilmosi davam
etmisdir. Gatirilon cinslorin iizarinds seleksiya isinin aparilmasit moagsadi ilo Azarbaycanin ayri-
ayr1 bolgolorindo damazliq dayaq montogoalori yaradilmis vo burada bir ne¢o toyuq cinslori
yetisdirilmisdir. Bu cinslorin yerli soraito uygunlagmasi va yerli toyuqlarin keyfiyyatco
yaxsilagdirilmasi isindo istifado olunmasi nozords tutulmusdur. Quba dayaq montogesindo Ag
viandot, Leqqorn vo Pod-ayland, Ganco orazisindo Pod-ayland, Faverol, Orpington,ve Leqqorn
cinsi va toyugqlar yetigdirilirdi. Zaqatala dayaq mentoqosinds Leqqorn, Pod-ayland, Qarabagda
Zolagli plimutrok, Minorka, Gdygay, Cabrayil, Lagin vo Kalbacords Leqqorn, Pod-ayland,
Zolagli plimutrok cinslori c¢oxaldildi. Getirilmis cinslor tomizlikdo vo yerli toyuqlarin
yaxsilagdirilmasinda istifads edilmisdir(Tugayev, 1996).

1926-28-ci illordo respublikamiza gotirilmis Leqqorn, Rod-ayland, Plimutrok, Viandot,
Faverol vo s. cinslori sonralar Xaldan qusguluq sovxozuna, Avstralorp, Nyu-hempsir cinslori
Azorbaycan Elmi Todqigat Pambiqgiliq Institutunun tocriibe bazasina verilir, onlarda Viandot,
Ornington, Faverol, Rod-ayland, Langsan, Plimutrok, Leqqorn, Minurka vo s. cinslorin
kolleksiya fermalar1 yaradilir. 1929-35-ci illordo kollektivlogmo ilo oslagodar olaraq qusculuq
fermalar1 toskil olunur, qusculugun inkisafi ilo olagodar olaraq Inkubator Qusculuq Stansiyasi
yaradilir. Lakin 1941-ci ildo miiharibs bagqa sahslorlo yanasi, qusculuga da bdyiik vo dagidict
zarbo vurdu. 1947-ci ildo barpa vo inkisafa dair goriilon todbirlordo qusgulugun inkisafina da
miihiim yer ayrilmis, oksar qusculuq fermalar1, sovxozlar: vo 1QS-i yenidon borpa olundu. Bir
cox miixtolif istiqamatli toyuq cinslari gatirildi (Sultanov vo b., 2001).

Ev toyuqglar1 toyugkimilor dostasino aiddir. Toyugkimilor bdyiik dosto olmagla 5 fasilo
(tetralar, zibillik toyuqlari, qirqovullar, firong toyuqlari vo hind toyuglart) vo 250 ndvii 6ziindo
birlogdirir. Demok olar ki, Yer kiirasinin biitiin saholorino introduksiya edilmisdir.Azarbaycan
populyasiyasinda toyugkimilarin 8 novii yayllmigsdir. Onlar asasan Boyiik vo Kigik Qafqaz, Talis
daglar1, Kiir-Araz ovaliglarinda genis yayilmisdir (Azarbaycan faunasi,1977).

Azorbaycanin olverisli tobii-cografi vo iglim soraiti qus¢ulugun tarixon inkisafina miisbot
tosir gdstormisdir.Azarbaycanin yerli toyuqlart 6z monsoyini Iran toyuqlarindan gotiirmiisdiir.
Sonralar isa Rusiyann Avropa hissasindon, tokrar olaraq Irandan Asiya vo Avropa monsali toyuq
cinslori gatirilmisdir. Bu proses asason XIX osrin ikinci yarisinda, Azorbaycanin Rusiya ilo
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birlosmasindon sonra bas vermisdi. Eyni zamanda 1840-c1 ildon sonra Ukraynanin Xerson va
Tavriya quberniyalarindan Conubi Qafqaza, 0 ciimlodon Azorbaycana kogiiriilmiis vo orada
moskunlasdirilmis (Godoboy, Goranboy va Ismayilli rayonlar1 arazisindo) molokanlar da 6zlari ilo
yerli rus vo Ukrayna toyuqlart gotirmigdilor. Homin toyuqlarin Azarbaycanin yerli toyuglart ilo
carpazlagsmasindan alinmis molozlorin téromolori homin rayonlarin hayatyani tosarriifatlarinda indi
do yetisdirilir (Sultanov va b., 2001).

NOTICOLOR VO ONLARIN MUZAKIROSI

Toyug genomunun xoritolonmosi miiasir elm {i¢iin ¢ox zoruri vo aktual problemlordon
biridir. Toyuq va digar ndv quslarin farglondirilmasi osas prioritetlordon biri hesab olunur. FISH
(fluorescence in situ hybridization)-in kdmokliyi ilo xromosom ronglonmasi vo klonlarin
xoritolonmasindan istifads edorok xromosomun molekulyar sitogenetik tasviri verilmis, bir-birino
yaxin olan qruplara gors ayrilmisdir (Fillon et al., 1998).

Lin C., Dunnington EA, Zhou H, Lamont S.J., Rosenberg N.A. vo b. ayri-ayr1 toyuq
populyasiyalar1 arasinda vo populyasiya daxilindo genetik miixtalifliklori qiymoatlondirmak tigiin
DNT markerlorindon istifads etmislor. Bu todqiqatlar populyasiyalar arasinda genetik slagalorin
qiymatlondirilmasina kémok edir (Dunnington et al.,1994; Zhou et al.,1999; Rosenberg et
al.,2001).

Introduksiya olunmus yiiksok mohsuldar toyuq cinslerine maraq va tolobat artdigindan yema
va qulluga az tolabkar, keyfiyystli ot vo yumurta mohsuluna malik olan, xastoliklors va xarici
iglim tasirlorine davamli yerli toyuq genofondunun itmasi tohliikasi halo do qalmaqdadir. Belo
genofondun itmesi respublikanin bioloq vo todqiqatgt alimlori arasinda ciddi narahatciliq
yaratmigdir. Todqiqat¢ilardan F.Y.Molikov, M.A.Axundov, D.H.Verdiyev, H.M.Haciyev,
A.S.Serebrovskinin miixtolif illorde apardiqlari tocriibalor vo ekspedisiya-axtaris miigahidslori
gostormisdir ki, miixtolif mangali yerli aborigen toyuq populyasiyalari bir sira qiymatli bioloji vo
tosarriifat xilisusiyystlorino (yiiksok qidaliliga malik yumurta vo ot mohsulluna, xostoliklors, otraf
miihit soraitine davamliliq vo s.) malikdirlor.

[tmok tohliikosindo olan yerli toyuq genofondunun qorunub saxlanmasi iigiin dorin
fundamental todqiqatlarin, onlarin karioloji, biokimyovi, genetik vo bioloji-tosorriifat
xilisusiyyotlorinin ~ dyronilmosi vo genofondunun yaradilmas: glinlimiiziin on aktual
masalalarindan biri olmagdadir (Mammadov, 2007; Mommadov, 2008).

Kond tesarriifati heyvan cinslarinin xiisuson do xalq seleksiyasi1 yolu ilo yaradilmis cinslorin
gorunub saxlanmasi, genofondunun baorpasi, somorali istifadosi ilo bagli bir sira beynslxalq
togkilatlar, o climlodon Birlogmis Millotlor Toskilatinin ©rzaq vo Kond Tosorriifati Togskilat
(FAO) miixtalif layiholor hoyata kegirir.

Xaricdon introduksiya olunmus ev quslart he¢ do homiso yerli soraito uygunlasib yaxsi
mohsul vermir, oksino 6z xiisusiyyatlorini get-geds itirir, mohsuldarhigi asag: diisiir, standartlara
cavab vermir, tosorriifatlarda movcud olan infeksion vo invazion xastaliklora qarsi dayaniqligt
azalir vo noticodo onlarin genetik fondunun tozolonmasino tolobat yaranir. Bu isdo tokco
tosarriifatlarda saxlanilan sanaye oshomiyyaetli xatt vo cinslorin genofondundan deyil, hom da yerli
populyasiyalarin miixtolif genofondundan istifads etmok lazim galir (Abdullayev vo b.,2012).

Yerli populyasiyalarin mohsuldarliq cohotdon sonaye shomiyyatli cinslordon geri qalmasina
baxmayaraq, onlarin keyfiyyot xtlisusiyyotlori daha yiiksokdir, saxlama vo yemlonmo soraitino
tolobkarligi azdir, respublikanin miixtolif tobii - iqlim soraitino uygunlasir, temperatur
doyisilmolorinag, xostoliklora hossasligl asagidir. Bu baximdan xaricdon gotirilmis vo 6lkomizdo
saxlanan yliksok mohsuldar toyuqlarin vo genis genetik potensiala malik olan, spesifik
olamotlorin genlorinin dasiyicisi, yerli toyuq populyasiyalarinin fenotipik vo genotipik
xiisusiyyetlorinin miiqayisali todqiqati vo onlarin osasinda ekoloji soraito uygunlagmis ev
quslarinin  yeni xotlorini, cinslorini yaratmaq aktual mosolo kimi meydana ¢ixir
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(Mammadov,2010).

Bir sira alimlor 6z todgiqatlarinda ev toyuqlarinda (Gallus gallus domesticus) 2n= 78
Xromosom oldugunu miioyyon etmislor. Bozi todqigatgilar toyuq xromosomlarini sorti olaraq iki
osas qrupa bolmiislor: 1-8-0 gqodor olan xromosomlar1 va cinsi xromosomlari (ZZ-erkoklor yaxud
Z\W-disilor) makroxromosomlara aid edilir vo homin xromosomlarin 6lgiilori iso 250 Mb-don 30
Mb arasinda olur (Peterson et.al.,1999; Emara, 2003). Oyronilon cinslorde xromosom say1 vo
xromosomlarin morfoloji qurulusu arasinda he¢ bir forqin olmadigi miioyyon edilmisdir.
Odabiyyat molumatlarinda oldugu kimi bizim todqiqatlarin  naticelori do toyuglarin
xromosomlarini Olgiilorine gora sorti olaraq iki qrupa ayirmisdir: makro- vo mikroxromosomlar.
Mikroxromosomlarin Slgiilori oldugea kigik oldugu ii¢lin morfoloji qurulusu praktiki olaraq adi
g6zlo gormoak olmur (Habermann,2001;Mamedov, 2008).

Toyug genomu (1200 Mb-o yaxin) insan genomuna (3300 Mb) géro nozera g¢arpacaq
doracods kicikdir. Quslarda kicik genom o6lgiilori asason tokrar ardicilliglarinin asagi sayda
olmasina goradir(Poel et al.,2001).

Toyuglarin gen vo xromosomlar1 haqqinda olan todqiqat islori toyuq genomlarinin tadqiqi
tarixinds ohomiyyatli rol oynayir, bels ki, genetik vo fiziki xorito ilk dofs yiiksok soviyyods 6z
hallini tapmigdir. Toyuqlarin gen xaritasi 2000-ci ilds ilk dofo nasr olundu vo bu toyuq iigiin
miixtalif ciir xoritolorin inkisafinda tarazlasdirici rolunu oynayir(Crooijmans etal., 2000).

Toyuq kariotipini tortib etmok ii¢lin toyuq kosmid DNT kitabxanasindan 134 genom DNT
klonlar1 yeni sitogenetik markerlor kimi izolyasiya edilmis vo bu klonlar FISH-in kémaokliyi ilo
xoritolonmisdir (Suzuki, 1999). Uygun olaraq 134 klondan 45-i makroxromosom va 89-u iso
mikroxromosomda yerlogmisdir. Toyugun makroxromosomunda (1-8 vo Z xromosomlart)
yerloson 45 klon Yapon bildirgini (Coturnix japonica) ilo miiqayisoli xoritolomodos istifado
edilmisdir.Yapon bildir¢ininin 1, 2, 4 va 8-ci xromosomlarinda yerlason DNT klonlar1 vo onlarin
genetik qurulusu toyuq xromosomlarindan forqli olmasina baxmayaraq tamamils oxsardirlar.

Toyuqlarin mikroxromosomlarinda FISH analizinin komoyi ilo 29 funksional gen toyin
edilmis vo genlorin ardicillif1 30 ciit mikroxromosomlar iizro xaritelonmigdir. Bu iso toyugun
imumi genlorinin 30 %-ni toskil edir. Noticods tosdiq olunmusdur ki, mikroxromosomlarin
toyuqlarin genom funksiyalarinda boytiik rolu var vo miioyyon gen sixlignna malikdirlor (Suzuki,
1999).

Kompleks metodlardan istifado etmoklo (bioloji-tesorriifat, sitogenetik, biokimyovi)
respublikamizda yayilmis Yerli cil-¢il, Yerli sari, Yerli qara vo Cilpaq boyun toyuq cinslori
Oyronilmis vo pasportlagdirilmisdir (Mommadov, 2010).

Son zamanlar genetik proseslorin analizi zaman1 biokimyavi markerlorin istifadssi ils forqli
cins vo xotlorin agkar edilmasinds DNT molekulyar genetik markerlor istifade olunur. Lakin
biokimyovi markerlorin istifadasi holo do 6z ohomiyyetini itirmomisdir. Qeyd edilmasi lazimdir
ki, sonuncular yliksok stabilliyi ilo forqlenirlor. Bu 6z ndvbesindo tokca cinslor vo xatlor arasi
genetik miixtalifliyl yox, ham da xatlor daxili genetik miixtalifliyin doracasini do miisyyon edir.
Bundan olave bu yolla xatlor arasi genetik oxsarligin doracasini miioyyon etmok olur(Emara et
al., 2003).

Orqanizmdoki proteinlor iki istiqgametdo, canlilarin ayri-ayr1 ndvleri vo cinslori arasinda
polimorfizm doracasini toyin etmok vo ziilallarin irsi variantlar1 ilo canlilarin tesorriifat
ohomiyyatli xiisusiyyatlori arasindaki olagonnin miioyyon edilmosindo istifado olunur: Bu
istigamotdoki todqgiqatlarin noticolori ayri-ayri cinslorin genealoji olagolorini, cins vo xatlorin
mangayini vo orqanizmin homo- vo heteroziqotlugunu miioyyan etmok {igiin istifads olunur.
Bundan olavo, proteinlorin genetik polimorfizminin biokimyavi yolla aragdirilmasi naticosindo
cins vo ndvlarin seleksiya shomiyystini miioyyon etmok olur(Bradford,1976).

Todqiqgatlarda yerli toyuqlar (Yerli sar1, Cilpaq boyun, Yerli ¢il-¢il vo Yerli gara) arasinda
genetik polimorfizmi askar etmok {iglin qan zordabi ziilallarinin (albumin vo gqlobulinlor)
poliakrilamid gel elektroforezi edilmisdir. Qan zordabi ziilallarinin elektroforezi zamani hor bir
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cins arasinda polimorfizm agkar olunmusdur (Mommadov,2008).

Elektroforez analizinin aldo olunmus noticosi sokil 1.-do verilmisdir. Sokildon goriindiiyti
kimi biitiin niimunalords albumin —Alb, alfa globulin-G,, beta globulin-Gg voe gamma qglobulin-G,
misahids edilmisdir. Yerli sar1 toyugun qan zordabinda 14 fraksiya, Yerli ¢il-¢il toyuqlarin qan
zordabi ziilallarinda 14 fraksiya, Cilpaq boyun toyuglarin gan zordabinda 15 fraksiya vo nohayat
Yerli qara toyuqlarin qan zordabi ziilallarinin elektroforezi zamani 14 fraksiya askar olunmusdur.

Goriindiiyli kimi albumin vo y qlobulin ziilallarina gors har 4 cins monomorf olmusdur. o vo
B qlobulinlorde ohamiyystli doracads polimorfizm miisahide olunur. Askar edilmis polimorf
proteinlor irsiyyot xarakterino vo fenotipik xiisusiyyatlorine géroa bu cinslorin cinslorarasi forqini,
populyasiyalarinin genetik strukturunu miioyyon etmok, homginin inbridingin todqiqi zamani
komokei nazarat vasitasi kimi totbiq oluna bilor.

Alinmis noticolorin analizi onu demoys osas verir ki, Yerli Pt o g e
cil-cil vo Yerli qara cinslori genealoji baximdan bir-birino daha P oy ey —
yaxindir. Belo ki, a vo p-qlobulinlords miisahido olunan
polimorfizm bu cinslor arasinda daha az forqlonir. Yerli sar1 vo . . ' ' Lokus Gy

fo—)

Cilpagboyun cinslari iso Yerli ¢il-¢il vo Yerli qara cinslorindon

Lokus G

kifayot qador forglonir. b r— -
Sokil 2-do gan zordabi ziilallarinin elektroforetik analizi | IR -
noticasinda oldo edilmis elektroforeoqgrammlarin klaster analizi P BN N MWW ) LokusG.

verilmisdir. Genetik yaxinliq vo genetik mosafalilik amsalindan
1sf1f}1d"9 etmeklg klaster analiz dendrogrammindan (Ssk11.2..) - - -’ ks A
goriiniir ki, Cilpaq boyun toyuqlart ayr1 klaster omolo gotirir.
Dendrogrammdan goriindiiyii kimi, digor ii¢ yerli cinslordon
nozora carpacaq dorocodo genetik olaraq uzaqdir. Yerli sart = B & 0

. . . . AP Sakil 1. Yerli toyuglarin qan zardabi
toyuqlarina aid klaster nisboton Yerli qara vo Yerli Cil-¢il - e

. i R zulallarinin foreqrammlari. A. Yerli Sart, B-

toyuglaria yaxindir. Todqiq olunmus Yerli qara vo Yerli sar1 Gilpag boyon, € Ve dloll, T: Vil gas,
cinslorin  klasterlori ~ bir-birino  genetik  olaraq  daha
yaxindir(Mommadov, 2010).

CASE 0 5 10 15 20 25
Label Num +4-—--—--- to—————- to——————- fo—————= Fo—m— +
Yerli gara 3
Yerli ¢il-¢il 4 J
Yerli sar: 1
Clilpag boyun 2

Sokil 2. Qan zardabi ziilallarinin elektroforeqrammlarma gors klaster analizi

Klaster analizinin noticasi, Yerli gara vo Yerli ¢il-¢il toyuglarinin yumurtaliq istigamatino
g0ra bir-birino yaxin olmasini, Yerli sar1 toyugunun mohsuldarliq istigamatli yumurtalig-atlik,
Cilpaq boyun toyuqlarimin 1s9 stlik istigamatli olmasini demays asas verir(Mammaodov, 2010).

Aparilmis poliakrilamid gel elektroforezi naticolorine osason miioyyan olunmusgdur ki, Yerli
qara vo Yerli cil-¢il cinslori bir-birino genetik olaraq daha yaxindir. Cilpaq boyun toyuqlari iso
digor {i¢ yerli cinslordon nazora ¢arpacaq doracads genetik olaraq uzaqdir. Hom erkok, hom do
disi fordlorin qan zordabi ziilallarinin analizino osason Yerli ¢il-¢il vo Yerli qara cinslorinin
qaninda olan iimumi ziilalin miqdarinin eyni, Cilpaq boyun cinsdos iso daha az olmasi miioyyan
edilmisdir. Yerli ¢il-¢il vo Yerli gara cinslori digor iki cinso nisbaton daha méhkom konstitusiya
tipina malikdirlor (Mammadov, 2010).

Beloliklo, ayri-ayriligda vo timumi sayma goro Yerli ¢il-¢il vo Yerli gara cinslorin genetik
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baximdan daha yaxin olmas1 miioyyon edilmisdir. Yerli toyuqglarin sitogenetik, bioloji-tosarriifat
xtisusiyyetlorinin Oyronilmasi vo qan zaordabi ziilallarinin biokimyavi analizinin naticolorine
osason yerli toyuq cinslorinin standartlasmasi metodologiyasi islonilib hazirlanmis vo bu
cinslorin pasportlasdirilmasi aparilmigdir.

Tadqiqatlardan alinan naticalora goro, todqiq olunmus dord cinsdon Yerli ¢il-¢il vo Yerli
cilpagboyun cinslori seleksiyada genetik material kimi istifado olunmasi iiciin daha boyiik
potensiala malikdirlor. Yerli ¢il-¢il cinsi yumurtaliq, Yerli c¢ilpagboyun cinsi iso otlik
istigamotindo damazliq vo seleksiya islori (o climlodon cinsyaratmada) aparmaq iiciin genetik
material kimi istifado oluna bilor. Bu cinslor osasinda yerli soraito tam uygunlagsmis sonaye
ohomiyyatli cinslor yaradila bilor. Aparilan tadqiqat isinds tesorriifat shomiyyatli gdstaricilora
gora yiiksok genetik potensialli Yerli cinslorin genofondunun saxlanmasi va seleksiyada istifado
edilmosi iizra elmi asash tokliflor haziplamaq asas mogsodlordon biridir (Mommoadov,2010).

Azorbaycanda Ilk dofo olaraq kompleks metodlar1 (bioloji-tosorriifat, biokimyavi va
sitogenetik) totbiq etmoklo yerli toyuqlarin (Yerli ¢il-¢il, Yerli sar1, Cilpaq boyun vo Yerli qara)
mohsuldarlig1 (yumurta vo at), diri ¢oki artimi, biokimyavi (qan zordabi ziilallarinin (albumin vo
qlobulinlarin) polimorfizmi, qan zardabinda timumi ziilalin miqdarinin, elektroforetik analizi) vo
karioloji (xromosomlarda polimorfizm) xiisusiyyatlori dyronilmisdir. Todqiqat zamani har bir
toyuqda istor karioloji, istor biokimyovi vo istorso do bioloji-tosorriifat xilisusiyyotino goro
forqliliklor askar edilmisdir. Homginin Oyronilmis 22 olamoto goro ilk dofo olaraq yerli
toyuqlarin pasportlagdirilmast aparilmisdir. Alinmis naticalora asason golocok todgigat islorindo
kompleks metodlar totbiq etmoklos yerli toyuqglarin (Yerli ¢il-¢il, Yerli sari, Cilpaq boyun va
Yerli qara) cinsdaxili yaxsilagsdirma, onlarin mohsuldarliq keyfiyyotinin artirllmasinda vo
genofondunun yaradlmasinda istifads edils bilor (Mommadov, 2010).
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CPABHUTEJIBHOE U3YUYEHUE BUOPA3ZHOOBPA3UA MECTHBIX U
UHTPOJYIIMPOBAHHBIX JJOMAIIIHUX (Gallus gallus domesticus) KYP ASEPBAVJI’KAHA

MamenoB A.M.
Wncturyt 'enernyeckux Pecypcos HAHA

CrpeMuTeNnbHOE Pa3BUTHE TEXHOJOTUH Jajio TONYOK U Pa3BUTHs, Kak APYrux objacteil Haykw,
TaK U TEHETHKH KUBOTHBIX. | €HeTHUYeCKNe UCCIIeI0BaHusl, OCHOBAaHHBIE paHee TOJIBKO Ha CEJEKIIMOHHBIX
JKCIEpPUMEHTaX, Teleph MO3BOJIIOT W3y4arh mnoiaumopdusM, cekBenupoBath HK um naxe wmzyuarsb
OpraHu3Mbl Ha ypoBHe TeHoMa. OxpaHa OHOPa3HOOOpa3usi CEIbCKOXO3SHUCTBEHHBIX MKHBOTHBIX C
UCIIOJIb30BAaHUEM MHUPOBOM NPAKTUKH SBIAETCS OJHMM W3 CaMBIX aKTyaJbHBIX BOIPOCOB
COBpEeMEHHOCTH. B mocieiHre To/Ibl B pa3IMYHBIX CTPAHAX MUPA PSJIOM MEXTYHAPOIHBIX OpPraHu3alluii, B
ToM uuncie lIpomoBonbCcTBEHHON W cenbckoxo3siictBenHoropranuzamueit OOH (PAO), peann3oBaHbl
MPOEKTHl U MPOTPaMMBI IO OXpaHe W 3PPEKTUBHOMY HCIIOJIB30BaHHI0 OMOPa3HOOOPa3usl MCUE3AIOLINX
CEJIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX. TakuM o00pa3oM, 3alllUTa MECTHBIX CEJIbCKOXO3SIMCTBEHHBIX
’KMBOTHBIX, B TOM 4YMCJE JOMAIIHUX INTHUL], HaXOASLIMXCS IOA YIPO30il MCUE3HOBEHMS, CO3IaHUE HX
reHo(OHAa U TeHETHYECKasl MacTOPTH3aLHs ABISIETCS OAHUM M3 BaXKHBIX BONPOcoB. C 3Toi Lenbio Obun
MCCIIEIOBAHBINO HECKOJIBKUM HampasieHusiMmMmecTHble mopoasl Kyp(Yerli sar1, Yerli ¢ilpaq boyun, Yerli
¢il-¢il m Yerli gqara) m Mo M3yYEHHBIM NMPU3HAKAM ITOATOTOBJICHBI WX TMacropra. VM3ydeHa MeTo[0IOTHS
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CTaHJApTH3alMKd MECTHBIX TOPOA Kyp Ha OCHOBAHWU HCCIEIOBAaHHS LUTOTEHETUYECKHUX, OMOIIOro-
XO3SMICTBEHHBIX CBOWCTB W pE3yJbTAaTOB OMOXMMHYECKOTO aHaIM3a OEJKOB CHIBOPOTKH KpoBH. C
HCTIOIb30BaHUEM KOMIUTCKCHBIX METOJIOB (6moIIOT0-X03HCTBEHHBIH, [IUTOTCHETHYECKHUH,
OnoxummuuecKuit) nzyueHsl mopoas!l Kyp - Yerli sari, Yerli ¢ilpaq boyun, Yerli ¢il-¢il u Yerli qara,
pacnpocTpaHeHHbIe B Hamiedl pecrmyOnmke. CoriacHO TNPOBEIEHHBIM HCCICJOBAHMUAM M3 YETBHIPEX
m3yueHHeix mopon Yerli ¢il-cil m Yerli cilpagboyun o6magaroT OONBIINM TMOTEHIIMAIOM IS
UCTIOJIb30BaHUM B CEJNICKIMM B KAyeCTBE TEHETHYECKOTO MaTepHuaia. YUHUThIBas, YTO OCHOBY
MPOJIOBOJIBCTBEHHON MOTPEOHOCTH HAaceleHHs COCTaBJsIeT JOMallHsAs nTuia (Msco W sAina), Hama
HCCIIeIoBaTeNIbCKass paboTa COXpaHIET CBOIO aKTyalbHOCTh. TakuMm 00pa3oM, OONBIION MOTEHIIHAT IS
HCIIONIb30BaHMS B KAQUECTBE TCHETHYECKOTO MaTepHalla B CEJCKIMH Kyp SUYHOTO HAIPABICHUS HMEET
nopogaYerli ¢il-¢il, msicaoro Hanpasnenus - Yerli ¢ilpagboyun. Ha ocHOBe 3THX mopox MOryT OBITh
CO3/IaHBI TIOJTHOCTHIO aJJaITHPOBAHHBIC K MECTHBIM YCIIOBHSAM MTPOMBIIUICHHO 3HAYMMBIE TIOPOIBI.

KiroueBble cioBa: Kypuua, 0MopasHooOpasue, CeNeKIys, TeHeTHIeCKas MacoPTU3ALHS

COMPARATIVE STUDY OF BIODIVERSITY OF LOCAL AND INTRODUCED
DOMESTIC(Gallus gallus domesticus) BIRDS OF AZERBAIJAN Mammadov A.M.

Genetic Resources Institute of ANAS

The rapid development of technology has stimulated the development of animal genetics, as in other
fields of science. Genetic studies previously based on traditional selection experiments now allow the
study of polymorphism, DNA sequencing and even the study of the genome level of organisms.
Protection of biodiversity of agricultural animals using world practice is one of the most active issues of
the day. In recent years, a number of international organizations, including the United Nations Food and
Agriculture Organization (FAO) has implemented projects and programs in countries around the world
with the conservation and efficient use of biodiversity of endangered agricultural animals.Thus,
protection of domestic agricultural animals, including domestic birds in danger of extinction, collecting,
preserving and identification of their gene pool is one of the important issues. Hence, our research work
was carried out in several directions on local animals (local yellow, local bare neck, local freckles and
local black), and based on studied traits their ID data were prepared. Based on the results of the
cytogenetic study, farming properties and biochemical analysis of blood serum proteins, the methodology
of standardization of domestic chicken breeds has been studied. Using complex methods (farming,
cytogenetic, biochemical), local freckles, local yellow, local black and naked neck chicken breeds spread
in our Republic were studied.

Assuming that the basis of the population's food demand is domestic poultry (meat and eggs), our
research work remains relevant. According to the study, local breeds have high potential for use as well as
the initial genetic material for breeding purposes. On the basis of these breeds, industrial significant
breeds can be created, that will be fully adapted to local conditions.

Keywords: chicken, biodiversity,breeding, genetic identification
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Fes0, NANOHISSOCIYININ GOLMOCO iLBiZi VO OLVAN FAREL BALIGININ
EMBRIONAL INKISAFINA TOSIiRI

N.C.AGAYEVA

Baki Dovlot Universiteti, Baki, AZ 1148, Akademik Z. Xolilov kii¢., 23 nergiz.agayeva@mail.ru

Nanohissaciklorin ekosistemlorin qida zoncirindo horakasti zaman1 onun komponentlora tosirini
oyronmok aktual masalolordon biridir. Biomateriallarin canhlarda toplanmasi vd metabolik
proseslords istiraki toksik vo ya stimullasdirici tasirs malik ola bilor.Nanohissaciklor suda
orqanizmlorin 6zlori ils birbasa kontaktda olarsa homin canlilarda hansi deyisikliklorin bas vera
bilmosini oOyronmok iiciin miixtalif tedqiqat iisullarindan istifado olunub.Tacriibalords
molyuskalarmm  vo  bah@in inkisafi nanohissaciyin  konsentrasiyasindan asihi  olaraq
oyronilmisdir.Taqdim olunan moaqalade Fe3O, (20-30nm)  nanohissaciyinin  miixtalif
konsentrasiyalarda golmoaca ilbizinin - Lymnaea auricularia (Linnaeus, 1758) vo alvan farel
baliginin(Oncorhynchus mykiss Walbaum, 1792) embrional inkisafina tasiri 6yronilmisdir. Fe;O,
nanohissaciyinin konsentrasiyasi 0,001%, 0,005% va 0,01% olan mohlulunda saxlamlan gélmaco
ilbizinin yumurtalarindan molyusk koérpslorinin ¢ixmasi izlonilmisdir.Malum olmusdurki, Fe;O,
nanohissaciyinin 0,001% va 0,005%-li konsentrasiyalimohlulunda molyuska yumurtalarinda 7-ci
giindon dayisikliklor bas verir. Bozi yumurtalarda molyuskanmin lazzimi orqanlar: inkisaf etso do,
bazilorinds inkisaf dayanir.Fe;O, nanohissaciyin 0,01% -li mohlulunda olan molyuska
yumurtalarinda iso inkisaf tamamilo dayamr. Klatkadaki yumurtalarin hamist mahv olur.
Nanohissaciyin tosirindon yumurta daxilindo riiseymlorin inkisafi longiyir, morfogenez
pozulur,molyusk korpalorinin c¢ixmasi zaifloyir. Homgcinin Jlvan forelin akvakulturasinda
mayalandirmadan avval onlarin cinsiyyat hiiceyralorino (sperma, yumurta hiiceyrs) vo mayalanmis
kiiriiyoa Fe;O, (20-30nm) nanohissaciyi alava edilorok embrional inkisaf moarhalolorino tasiri
oyranilmisdir. Tacriibadon aydin olmusdur ki, har iki variantda balglarin ¢ixis faizi kontrola
nisbaton yiiksakdir. Fe;O04(20-30nm) nanohissaciklori slvan forelin mayasina (spermaya)
mayalandirmadan avval 0,05 q qatildigda Kkiiriilorin mayalanma faizi vo sonradan sarbast
embrionlarin kiiriidon ¢ixis1 kontrola (82%) nisbaton yiiksok olub vo miivafiq olaraq, 92% toskil
edib. Eyni qayda ilo Olvan forelin mayalanmis Kkiiriisiind Fe;O4(20-30nm) nanohissaciyi 0,05 q
miqdarinda oslavo edildikdon sonra sorbast embrionlarin ¢ixisi miivafiq olaraq, 87,4% toskil
edib.Fe;04(20-30nm) nanohissaciklari 0,05 gstimullasdirici tasirs malik olur.

Acgar sozlor:nanohissocik, molyusk yumurtasi, riiseym,sperma,kiirii
GIRIS

Nanotexnologiya sahoasinds aparilan fundamental tadqiqat islorinin naticalorindon aydin olur
ki, su ekosistemlorindo zooplanktonlar vo heyvanlar alomi daha ¢ox tosiro moruz qalaraq qida
zoncirinin son marhalosinds insan saglamlifinda miihiim fasadlar yarada bilor. Odur ki, su
ekosistemlorinds nanomateriallarin  zooplanktonlara vo heyvanlar alomins ekotoksikoloji
tosirinin todqiqi xtisusi aktualliq kosb edir. Hal-hazirda su ekosistemlorindo nanohissociklorin
toksikoloji effektlorinin Oyronilmasi li¢iin dafniyadan, molyuskadan, baliglardan vo s. genis
istifads edilir. Hom doniz vo ham ds sirin sularda yasayan model orqanizmlordan istifade edarok
nanohissaciklorin toksik tesirlori miiqayisali sokilds tadqiq edilir vo bu arasdirmalarda osas
maqgsad nanomateriallarin su ekosistemlorinda tosir riskinin qiymatlondirilmasidir.

Son vaxtlarda aparilan tocriibolorin noticolori gostorir ki, nanohissociklorin tosirindon
donizlordo yasayan orqanizmlorin, o climlodon diatomlarin, yosunlarin, sianobakterialarin,
xor¢ongkimilorin, ilbizlorin, midiyalarin nosilvermo qabiliyyati vo immun sistemi zsifloyir,
bdylimosi dayanir, inkisafinda defektlor yaranir vo 6liim hallar1 bag verir. (Burchardt et al.,2012;
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Macken et al.,2012; Turner et al., .2012; Gomes et al., 2013; McCarthy et al., 2013 ).Masalon,
ortiiklii Agnanohissociklorinin doniz onurgasizlarinin siirfalorinin inkisafina tosirini dyronon
zaman molum olmusdur ki, giimiis nanohissociklori bioakkumulyasiya olunur, bdyiimo vo
inkisafa tosir edir, orqanlar1 zodsloyir( Christine et al., 2015).Nanohissaciklorin su heyvanlar
alomino tosirini dyronmok {i¢lin maraqgli bir obyekt olan Zebrafish (Danio rerio) baliqlarindan
istifado edirlor. Verma Suresh vo onun amokdaglar1 (2017) ZnO nanohissaciklorinin Zebrafish
baliglarinin embrionlarinin inkisafina tosirini Oyronmisve ZnO nanohissaciklorinin tosirini
onlarin kiitloli maddesinin tosiri ilo miiqayise etmislor. Miioyyon etmislor ki, ZnO
nanohissociklori zebrafish baliglarinin  embrionlarinda ciddi doyisiklikliys sobab olur,
embrionlarin mohv olmas1 artir, yumurtadan c¢ixma siiratlori azalir, embrionlarda {irok
doylinmolori artir vo organlarinin funksiyast pozulur. 10 saatdan sonra nanohissaciklorin
tosirindon  perikardiyal o6dem vo notokord oyilmo aydin secilir.Toksik effektlorin
nanohissociklorin daxilo niifuz etmosi noticosinds bas verdiyi askar edilmisdir(Vermaet al.,
2017). TiO; nanohissaciklori asason neyrotoksik tosir gostorir. Bu nanohissaciklorin hotta on az
dozalarinda zebrafish baliginin embrionlarinda neyrogenez vo neyronlarin differensiallasmast
miisahids edilir. Nanohissaciklor siirfolorin izmo gabiliyyatine vo siiratlorine ciddi tosir edir, 45
giin orzindo neyrotransmiterlorin saviyyasi xeyli azalmis, baligin beynindo histopataloji
doyisikliklor bas vermisdir(Palaniappan et al., 2011).Su heyvanlarinda nanohissociklorin osas
tosir hadofi hozm voazilori, endosomal-lizosomal sistemlor vo mitoxondrilordir. Metal oasash
nanohissaciklorin toksik tosirlori asason onlardan ionlarin ayrilmasi ilo slagodardir. Metal ionlar1
oksidativ stress yaradir, immuntoksikliyi omolo gatirir, hiiceyronin proteinlorini, membranlarini
zodoloyir vo hotta DNT —nin funksiyasinda doyisikliklor yaradir. (Rocha et al., 2015) .Bu
tocriibolorin naticolorindon aydin olur ki, nanohissaciklor su ekosistemi heyvanlarinda ciddi
toksik tasirlor yarada bilor. Odur ki, bu canlilarin nanohissaciklora moruz galmasabablorinin
Oyronilmasi aktual masalolordon biridir.

Fe3Os (20-30nm) nanohissociyinin miixtalif konsentrasiyalarda g6lmogo ilbizinin -
Lymnaea auricularia (Linnaeus, 1758) va alvan farel baliginin (Oncorhynchus mykiss Walbaum,
1792) embrional inkigafina tosirinin dyronilmasi elmi nozori vo praktik oshomiyyat kasb edir.

Fe304 (20-30nm) nanohissaciyinin adi gedon orqanizmlars tosirinin oyronilmasi todgiqatin
noticasindon asili olaraq onlarla bagl goriilocok todbirlorin elmi osaslarla aparilmasina imkan
veracokdir.

Biosenozun miihafizo olunmasi, golmogo ilbizlorinin vo olvan farel baliginin tobiotds
dayanigliginin tomin olunmasive iqtisadi shamiyyatinin nozers alimmast baximindan todqiqatin
aparilmasi aktualdir.

MATERIAL VO METODLAR

Tacriibalords tadqiqat obyekti kimi Gastrapoda sinfinin Lymnaea auricularia (Linnaeus,
1758), Actinopterygii sinfinin Oncorhynchus mykiss (Walbaum, 1792) slvan farel noviinden vo
Skyspring Nanomaterials.Inc, USA, Houston TX. sirkstindon alinmis Fe3O4 (20-30 nm)
nanohissaciyindanistifade olunmusdur.

Lymnaea auricularia molyuskalar1 sirin sularda, gollords, hovuzda, dibi palcigh g¢aylarda
yasayirlar. Onlarin yasamasi vo ¢oxalmasi {igiin slverisli miihit soraiti suyun temperaturunun

~19°C, pH 6-7,1 olmasidir. Bozi lymnealar oksigenlo zongin olan sularda kifayot godor
dorinlikde do sotho galxmadan moskunlasa bilirlor.Bu haldagaz miibadiloesisu ilo dolmus
agciyordo bas verir.

Ilbizlor tobiotdo osason bitkilorlo vo bazon heteretrof orqanizmlorlo qidalanir.
Hermofroditdirlor, yumurtalar1 vo spermatozoidlori bir organizmdo, lakin ayri-ayri1 saholordo
yerlogon vozilordo inkisaf etmolorino baxmayaraq organizmdon do ayri-ayr1 doliklordon xarico
acilir.Bununla belo, aralarinda ciitlosmo hallar1 da bas verir. Bu halda bir ilbiz disi, digori iso
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erkok funksiyasini yerina yetirir.

Yumurtanin qoyulmast ilin adoton isti vaxtlarinda yazin ovvolindon baslayaraq, akvariumda
vo qisda davam edir. Qlaflar1 imumi selikli voziyystdo olan ilbizlorin ikralari( yumurtalar )
toplusu (klatka ) kolbasani xatirladan uzunsov, toraflori dairavi baglanmis formada olur va su
bitkilorine, yaxud digor osyalara yapisir.20 giinden sonra ikralardan kigik ilbizlor amalo galir vo
bitkilorlo gidalanaraq siiratlo inkisaf edirlor.

Limnea ilbizlorinin tosorriifat ohomiyyoti onun baliglar {i¢iin yem olmast ilo
baglidir.Bununla belo,Lymnaea auricularia tobiotdo genetik bioloji ehtiyatlardan olmagla yanasi,
hom do kond tesarriifati heyvanlarina ¢ox ciddi iqtisadi ziyan vuran, hotta insanlarin saglamlig
iclin do tohliikali olan fassiolyoz xastoliyinin toradicisi nohog fassiolanin (Fasciola gigantica)
yegano araliq sahibidir.Bu ilbiz osason Respublikanin diizonlik zonalarinda genis
yayilmisdir.Quba-Xagmaz, Gonco-Qazax,Soki-Zakatala vo Lonkaran-Masalli zonalarinin asagi
diizonlik orazilorindo do bu araliq sahibinin mdvcud olmasi sobobindon kond tosorriifatt
heyvanlarinda(iri vo xirdabuynuzlu heyvanlar arasinda) 6ton asrds iti fassiolyozdan tez-tez 6lum,
hotta kiitlovi tolofat hallar1 bas vermisdir. Odur ki, adigedon xostolik toradicisinin va araliq
sahibinin dyronilmesi ilo bagli 6lkomizds ¢oxsayli eimi todqiqatlar aparilmisdir (Azumos,1984;
Anues,1977; I'amxues,1983; I'apaes, 1985).

Oncorhynchus mykiss Walbaum(slvan farel) Azarbaycan osrazisinds Boyiik vo Kigik Qafqaz
sira daglarinda, eloco do Talis daglarinin ¢aylarinda olur. Farel baliglart hom sor doniz sularinda
vo hoam do sirin sularda inkisaf edib coxala bilirlor. Golde yasayan forel baliglari {i¢iin osas
gollorin bitki alominin zongin, dibi ¢inqilli vo suyu sorin olmasidir. ©lvan forel an ¢ox qida kimi
istifado olunan baliglardan biridir. Bu baliq hom do on tohliikesiz baliq hesab olunur, onun
tarkibi vitamin B va giiclii antioksidant hesab edilon astaksantin ilo zongindir.

Tacriibolordo molyuskalarin  vo baligin embrional inkisafinaFe304 nanohissaciyinin
miixtolif konsentrasiyalarinin tosiri  dyronilmisdir. Lymnaea auricularia molyuskasinin
yumurtalart uzunsov formali soffaf seliklo ohato olunan klatkalarin igarisindo olur (Sokil 1).
Selikli mayenin igarisindo yumurtanin miqdar1 noviindon asili olaraq doyisoa bilir. Yumurtalarini
50-don 210-a gadar qrup halinda goyurlar.

o

Sokil 1. Lymnaea auricularianin yumurtalar klatkada

Molyuskalar laboratoriya soraitindo 10 ml hocmi olan siiso qablarda yerlosdirilir. Bir ne¢o
giin sonra molyuskalarin selikli maye igarisinds kiirii(yumurtalar) qoydugunu miisahids edirik.
Kontrolda 14-15-ci giinlordon sonra yumurtalarin ¢oxundan yetkin siirfalorin ¢ixdigini miisahido
edirik. Test variantda klatkalardan kicik molyusklarin ¢ixmasi 14-15 ci giinlordo baglasa da
kontrola nisboton c¢ixanki¢ik molyusklar az olur. Nanohissociklor olavo edilmis mohlulda
saxlanilan test klatkalarinda ki¢ik molyusklarin ¢ixmasi kontrol variantla miigayiso edilmis.
Molyuskalarinyumurtalarininembrional morfoloji doyisikliklori izlonmisdir. Onlarin igorisindo
inkisafdan qalan riiseymlor, yumurtada nisbaton inkisaf edon vo sonradan inkisafi dayanan,
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yumurta icorisindo tam inkisaf edon, lakin yumurtadan ¢ixa bilmoyon siirfolor do miisahido
edilmisdir.

Nanomateriallarin riskinin miioyyon edilmosine, hom doniz, hom do sirin sularda yasayan
baliglardan model orqanizmlor kimi istifado olunaraq nanohissociklorin  toksik
tosirlorininmiiqayisali  sokildo todqiq edilmosinodairodobiyyat molumatlart  mdovcuddur
(KpeicanoB u np., 2012, AGpamenko, 2017).Qarsiya qoyulmus masalalore miivafiq olaraq
tocriibolor farqli variantlar iizro hoyata kegirilmisdir.Ilk olaraq 1ml sperma mayesino,daha sonra
iso mayalanmis kiirliya 0,05 q Fe304(20-30nm) nanohissaciyi alava olunmusdur.Mayalanmanin
getmoasi tigiin lalok dostlari ilo qarisdirilir.Daha sonra axar suda 45 daqiqgo lolokls yuyulur. Homin
miuddatds kiirtide olan balaca desik — mikropiliden spermatozoid daxil olaraq onu mayalandirir.
Noticodo cinsi hiiceyralorin niivelori birlogir, singamiya yaranir vo mikropili baglanir.
Mayalanmis kiirliniin rtliyli mayalanmamis kiirliniin Ortiiylino nisboton miixtolif oksidlogdirici
maddolors qars1 daha dayaniqli olur, sonra iso mayalanmis kiiriilor Suster aparatina yerlosdirilir.
Bu aparatda olvan forelin embrional inkisafin1 zavod soraitinds aparmaq, embrio vo ixtioloji
problemlori dyronmok miimkiindiir.

NOTICO VO ONLARIN MUZAKIROSI

Taocriibolordo  molyuskalarin  inkisafi  Fe3O, nanohissociyinin  0,001%; 0,005%  vo
0,01%konsentrasiyalarindan asili olaraq Oyronilmisdir. Molyuska riiseyminin selikli maye
icarisindo inkigafinin 7-ci giiniindo artiq doyisikliklori gérmok miimkiin oldugundanFe3O4
nanohissociyinin miixtslif konsentrasiyalarinda onlarin vaziyyastini yaxst gérmak olur.Kontrolda
7-ci giiniin avvalindo miniatiir molyuskalar tam strukturlasmis olurlar. Lymnaeidae
molyuskasina xas olan ayaqlar, caynaqlar formalagsmis olur, mantiyani nazik soffaf
ortiilk ohato etmis olur. 7-ci giiniin sonunda inkisaf edon embrionlar yumurta klatkasini
doldurmus olurlar.Lakin test variantda inkisafda doyisikliklor miisahido olunur.

Onlarin miixtolif konsentrasiyalardavoziyyatiSokil 2-do gostorilir. Kontrolda 7- ci giin riiseymin
hocminin nisbaton bdylimosi, riiseymlorin intensiv firlanmasi miisahido olunmusdur. Fe3O4
nanohissociyin 0,001%-1i konsentrasiyasinda yumurtalarin igorisindoki riiseymlorin bozilori
stiratli, bozilori yavas horokot edir, inkisafdan geri galan riiseymlor do miisahido edilmisdir.
FesO4 nanohissaciyin 0,005% -li konsentrasiyasinda riiseymin ilk giino nisboton inkisafinin
forqliliyi miisahido olunsa da riiseymin formalasmasinda longimokontrola nisbaton nozors carpir.
Fe304 nanohissaciyin 0,01%-1i konsentrasiyasinda riiseymlor daginiq haldadir, harokat etmirlor.

Sakil 2. Fe;O4 nanohissaciyinin miixtalif konsentrasiyali mohlullarinda saxlanmis molyuska klatkasinda
riseymin inkisafinin 7-ci gliniindoki voziyyati.
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Tacriibonin naticasino oasason onu demek olar ki, Fe3O4; nanohissaciyi molyuskanin
yumurtadaxili inkigafina, onlarin yumurtadan ¢ixmasina vo sonraki inkisafina ciddi tosir
edir.Nanohissaciyin konsentrasiyasindan asili olaraq riiseymlorin inkisafi longiyir, morfogenez
pozulur, molyusk korpaslorinin inkisafi zaifloyir.

Tadgiqat isindo homginin Fe304(20-30nm) nanohissaciyinin alvan forelin (Oncorhynchus
mykiss Walbaum, 1792) akvakulturasi prosesindo mayalandirmadan ovval onlarin cinsiyyot
hiiceyrolorino (sperma, yumurta hiiceyro) vo mayalandirmadan sonra embrional inkisaf
morhaloloring tosiri dyronilmisdir. Tocriibalorin naticolori normal adi prosesls (kontrol) miigayiso
edilmisdir.

Cadval 1. Fe304 (20-30 nm)nanohissaciklorinin alvan forelin mayasina (sperma) tosirinin gostoricilori
FesO,4 (20- | Bahgn | Bahgin | Kiiriiniin lgram | yumurtanin Cixist Olanlorin
30nm), | uzunlugu [kiitlesi P,| Kkiitlasi kiiriildo | iimumi sayi, Say1
miqdary, q| L,sm q yumurtanin adad dod

q sayl, % |odod | % |°%

adad
0,05 54 2070 50 7 350 92,0 322 | 8,0 28
Kontrol 54 2070 50 7 350 82,0 | 287 | 18,0 | 63

Cixis1, %
Olonlor, %

0,05¢

Kontrol

Diagram 1.Fe30,4 (20-30nm) nanohissaciklarinin slvan forelin mayasina (sperma) tosirinin gostaricilari

FesOs (20-30nm) nanohissaciklori olvan forelin mayasina (spermaya) mayalandirmadan
ovval 0,05 q qatildigda kiiriilorin mayalanma faizi vo sonradan sorbast embrionlarin kiiriidon
c¢ix1s1 kontrola (82%) nisboton yiiksok olub vo miivafiq olaraq, 92% toskil edib (Cadval 1, Sakil
3). Eyni qayda ilo ©lvan forelin mayalanmis kiiriisiine Fe304(20-30nm) nanohissaciyi 0,05 q
miqdarinda slave edildikdon sonra sorbast embrionlarin ¢ixis1 miivafiq olaraq, 87,4% toskil edib
(Cadval 2., Diagram 2.)

Cadval 2. Fe304 (20-30nm)nanohissaciklorin slvan forelin mayalanmis kiirlisting tosirinin gostaricilori

Fes04 (20-| Bahgin | Bahgm | Kiiriiniin 1 gram imumi |Cixis1 Olanlarin say1
30nm), | uzunlugu kiitlasi P,| Kkiitlosi kiiriida kiiriida
miqdar, L,sm q q yumurtanin | yamurtanin
q sayl, sayl, % |odad | % adad
adad adad
0,05 54 2070 50 7 350 87,4 | 304 | 12,6 46
Kontrol 54 2070 50 7 350 82,0 | 287 | 18,0 63
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Cixist, %

Olanloar, %

Kontrol

Diagram 2. Fe3O4 (20-30nm) nanohissaciklorin alvan forelin mayalanmis kiiriisiine tasirinin
gostoricilori

NOTICOLOR

Miixtalif konsentrasiyali Fe3O4 nanohissociklorinin suspenzion mahlulunda (0,001%,
0,005%, 0,01%) saxlanmis molyuska klatkalarindaki yumurtalardan yetkin siirfolorin (kigik
ilbizlorin) ¢ixis1 izlonilmisdir. Malum olmusdurki, FesO4 nanohissaciyinin 0,001% va 0,005%-li
konsentrasiyali mohlulunda molyuska yumurtalarinda 7-ci giindon doyisikliklor bas verir. Bozi
yumurtalarda molyuskanin lazimi orqganlari inkisaf etsads, bazilorinde inkisaf dayanir.Fe304
nanohissaciyin 0,01% -li mohlulunda olan molyuska yumurtalarinda iso inkisaf tamamilo
dayanir. Klatkadaki yumurtalarin hamisi moahv olur.

Aparilmis  todqigat  islorinin  noticosino  asason  Fe304(20-30nm)  nanohissociyi
mayalandirmadan ovval alvan forelin mayasina slave edildikds kiiriilorin mayalanma faizi vo
sorbast embrionlarin ¢ixist digor variantlardakina nisboton daha yiiksok olur. Fe3O4(20-30nm)
nanohissaciklori 0,05 q miqdarinda stimullagdirici tosire malik olur. Giiman etmok olar ki, bu
nanohissaciklor geyd olunan dozalarda spermatozoidlorin akrosomlarina katalitik tosir gostorir,
energetik aktivliyi silirotlondirir vo noticado, spermatozoidlorin aktivliyini artirir ki, bu da
kiirtilorin mayalanma faizinin artmasina sabab olur.

Todqgiqatlarin hor iki istigamotds noticaloritobii avtokulturlarda baliqlarin yetisdirilmasi
miiddotindo gdlmogo ilbizlori ilo yemlondirilmosidavamliliginin tomin olunmasinin praktik
ohamiyyati 6ziinili biruzs verir. Hom do miivafiq sahslords genetik todqgiqatlarin aparilmasi {igiin
elmi nozori ohomiyyoto malikdir. Yoluxucu xostolik tdrodicilorinin, habelo parazitlorin
filogenetik inkisafi dovrlorindo canli orqanizmlors siraystlonmosindo miihiim aparici,
horokotverici rolu olmus otraf miihit amillorinin askar edilmosi {i¢iin genetik soviyyado
tadqiqatlarin aparilmasina istiqgamat verir. Heyvandarliga ciddi iqtisadi ziyan vuran va insan
saglamlhig {iciin do tohliikoli olan fassiolyozun toradicisinin, nohong fassiolalarin(Fasciola
gigantica) inkisafida yegano araliq sahibi rolunu oynayan Lymnaea auricularia gdlmaga ilbizina
gars1 nanohissaciklordon istifado olunmasi ilo bagh elmi todqgiqatlarin davam etdirilmasino do
asas Verlir.
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BJIMSIHUE HAHOYACTUL Fe;O, HA DMBPUOHAJIBHOE PA3BUTHE IIPYJJOBUKA
YIIKOBOT'O M PAJIYKHOM ®OPEJIN

H.Xx. AraeBa

bakunckmii ['ocynapcTBeHHBIH Y HUBEPCUTET

OnHMM W3 aKTyaldbHBIX BOIPOCOB SIBISICTCS M3YYCHUE BIIMSHUS HAHOYACTUI] Ha KOMIIOHEHTHI B
MUIIEeBOH 1lenn dkocucTeM. HakoruieHne 6nomarepuana U ydyacTue B METaOOIHYECKUX MPOIECCaX MOXKET
OKa3bIBaTh TOKCHYECKOE WJIM CTHMYIJHpyollee aeicTBUe.PasznnuHbple MeTOapl HCCieNoBaHUS ObLIH
WCIIONIb30BaHbl, YTOOBI BBIICHHTH, KaKHWe HM3MEHEHHA IPOWCXOIAT B JKMBBIX OpraHW3Max, Koraa
HAHOYACTULIEI B BOJC HAXOASATCS B MPSMOM KOHTaKT€ C STUMHU OpraHu3Mamu. B skcrepumeHTax
M3y4ajgoch pa3BUTHE MOJUTIOCKOB H pPHI0O B 3aBHCHMOCTH OT KOHIIGHTpallMM HaHoYacThil. B
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NpPEACTABICHHON CTaTbeé H3YyYeHO BIHUSHHE Ha SMOpPHOHAILHOE pa3BUTHE IMPYAOBHKA YIIKOBOTO
(Lymnaea auricularia Linnaeus, 1758) u pamyxno# ¢openu(Oncorhynchus mykiss Walbaum, 1792)
pasIMYHBIX KOHIEeHTpanuii Hanodactul] FesO, (20-30mm). Habmromancs BBIXOI MOJUIFOCKOB M3 SIHIT
NpYyIOBHKA YIIKOBOTO, colepxaiiuxcs B pactBope HaHodactull Fe;O, ¢ konnentpanueid 0,001%, 0,005%
u 0,01%. Bputo ycTaHOBIEHO, YTO, HAYHMHAS C CEJABMOTO JIHSI, B SHUI[AX MOJITFOCKA B PACTBOPE HAHOYACTHI]
Fe;0, ¢ xonmnentpammeit 0,001% u 0,005% HaYMHAOT MPOUCXOJMTH U3MEHEHHs. XOTS B HEKOTOPHIX
Aaidax HeoOXOAMMBIE OpraHbl MOJUIIOCKA DPa3BHUBAIOTCS, B OCTAJbHBIX pa3BUTHE OCTaHaBIHMBaeTCs. B
aiax MOJUTIOCKa B pacTBope HanoudacTull FesO, ¢ koHuentpammed 0,01% pa3BuTHEe MOTHOCTBHIO
npekpamaercsi. Bee siina B Klajke YHUUTOXKAOTCA. V3-32 BIMSHUSI HAHOYACTHIL 3aMEIUISICTCS] PAa3BUTHE
sMOpHOHA BHYTPH siila, HapymiaeTcss MOphoreHes, ocyiadiseTcs BhIBeIeHUEe MOJUTIOCKOB. Takke, mepen
OIJIOJOTBOPCHHUEM B aKBaKyJbType panykHOH ¢openn ObUIO H3YYCHO BIMSHHE Ha CTaauu
SMOpPHOHATIBHOTO pasBuThs Ho0aBneHus Fe;O4 (20-30HM) K IMOIOBBIM KIIETKAM (CIEpMe, STHIEKIIETKAM) 1
OIJIOJIOTBOPCHHOW WKpe.M3 ombITa C€Talo $CHO, YTO B OOOMX BapHaHTaX MPOILEHT BbIXOJA PHIOBI
OTHOCHTEIHHO BBICOK IO CPaBHEHHUIO ¢ KOHTposeM. [Ipu nobasiaennu Hanouactuil FezO4 (20-30mMm) 0,05
T 10 OIUIOIOTBOPEHHSI K CIIepMe pary’KHOH (Openy MPOLEHT OILIONOTBOPEHHS UKPBI U MOCIEAYIONIHI
BBIXOJ] CBOOOAHBIX 3MOpPHOHOB W3 HKPBI OTHOCHUTEIBHO KOHTPOISA(82%) ObUT BBICOKMM W COCTAaBHII
cootBeTcTBeHHO 92%. ITocne no6asnenus 0,05 r HanouacTui Fe304(20-30HM) K OIUI0J0TBOPEHHOM HKpE
panykHOH (openu, BBIXOJ CBOOOIHBIX 3MOPHOHOB cocTaBmi 87,4% coOTBeTCTBEHHO.TakuM 0Opa3oMm ,
66110 yeTaHoBieHO, 4To 0,05 r HanouyacTHil Fe304(20-30HM) 00:1a1a10T CTHMYTHPYIONIHM JIeHCTBUCM.

KaroueBsble c10Ba:HaHOYACTHIIA, SHIIO0 MOJUTFOCKA, SMOPHOH, CIiepMa, UKpa

THE INFLUENCE OF Fe;O4NANOPARTICLES ON EMBRYONIC DEVELOPMENT OF BIG-
EAR RADIX AND RAINBOW TROUT
N.J.Agayeva
Baku State University

One of the current issues is to study the effect of nanoparticles on its components during the activity in
the food chain of ecosystems. The accumulation of biomaterials and their involvement in metabolic
processes may have toxic and stimulating effects . Different research metods have been used to study
what kind of changes may occur on nanoparticles in water, even if they are in direct contact with the
organisms themselves. The development of mollusks and fish in the experiments is based on the
concentration of nanoparticles.

The present study investigated the effects of Fe;0, (20-30nm) nanoparticles in different concentrations on
embryonic development of (Lymnaea auricularia) and rainbow trout (Oncorhynchus mykiss Walbaum).
From eggs of big-ear radix kept in a solution of Fe;O4 nanoparticles with a concentration of 0.001%,
0.005% and 0.01%, the release of larvae from the mollusk was observed. It is known that in mollusk eggs
in a solution of Fe;O4 nanoparticles with a concentration of 0,001% and 0,005%, change is observing on
the 7" day. Although in some eggs the necessary organs of the mollusk develop, but in some others this
process stops. Mollusk eggs treated with the solution of FesO, nanoparticles having concentration of
0,01% are revealing the complete stop of development. All eggs were destroyed.Under the influence of
nanoparticles, the development of the embryo inside the egg cell sgetting down, morphogenesis was
disturbing, and the release of larvae from the mollusk slowed down. Also, during the aquaculture process
of rainbow trout the influence of Fe;O,4 (20-30nm) nanoparticles on their sex cells (sperm, egg cell) after
fertilization and their embryonic development stages before the fertilization were studied. It was revealed
from the experiment that, in both cases the percentage of fish output has became higher than in the
control.The percentage of eggs fertilization and the subsequent release of free embryos from the eggs
relative to the control were high (82%) and amounted to 92%, respectively, with the addition of Fe;O,
nanoparticles (20-30 nm) 0,05 g before the fertilization of rainbow trout sperm. As a rule,after adding
FesO4 nanoparticles (20-30 nm) to fertilized eggs of rainbow trout in an amount of 0,05 g, the yield of
free embryos was 87,4%, respectively. It has also defined that, 0,05 g of Fe;O4 (20-30nm) nanoparticles
had a stimulating effect.
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