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UOT 6.63:634.54

KiCIK QAFQAZIN SIMAL-$ORQ YAMACLARINDA YAYILAN MESO FINDIGININ
(Corylus avellana L.) GENETIK MUXTOLIFLIYIN TODQIiQI

*7Z.A.IBRAHIMOV" a.e.ii.e.d., prof., E.S.HACIYEV? b.ii.f.d., R.9.OLiZADO®

! Azarbaycan Déviat Agrar Universiteti, Ganca s., AZ2000, Atatiirk pr., 445
“za.ibrahim-ecoforest.az@rambler.ru

? AMEA Genetik Ehtiyatlar Institutu, Baki 5., AZ1106, Azadlq pr., 155
3Ganca Doviat Universiteti, Gonca s., AZ2001, Heydor Oliyev pr., 425

Azarbaycanda findiq tobii areala malik olmaqla, hom ds qadim zamanlardan becarilir. Findiq
bitkisinin yabani irsi olmasaydi bu giin bir cox mashur sortlar da olmazdi. Mashur dads-baba
findiq sortlar1 (Ata-Baba, Yagh findiq, 9srafi, Bomba, Gonco findig1 va s.) xalq seleksiyasi yolu ild
yaban1 mesd findiginin madanilosdirilmasi (domestikasiyasi) naticasinds alds olunmus vo bu giin da
genis sahalords becorilir. Respublikada findiqcihigin inkisaf etdirilmasino dair Dovlst Progqram
gobul olunmusdur, yaxin galacokds respublikada findiq baglarimin sahasinin mévcud 55 min
hektardan 80 min hektara catdirilmasi qarsida duran voazifolordondir. Findig¢ihigin inkisaf
etdirilmasi mohsuldar va yerli soraits adaptasiya olmus skin materialinin olmasim talab edir.
Muasir seleksiya islorinin aparilmasi molekulyar-genetik tadqiqatlarin naticalarina asaslanir. Bu iso
ilk n6vbada modoni bitkilorin vo onlarin yabani acdadlarinin genomunun molekulyar saviyyada
tadqiqinin, genetik miixtalifliyinin vo heteroziqotluq saviyyasinin iizo ¢ixarilmasini, qiymatlondiril-
masini t3lob edir. Bitki genomunun molekulyar tadqiqinin aparilmasinda ISSR markerlarin
secilmosi vo istifadasi asas yer tutur. Homin markerlordon istifado etmoklo bir ¢ox birillik va
coxillik bitkilorin genetik miixtalifliyinin vo genomunun barmaq izlorinin 3lds olunmasina,
genomunun xaritdsdirilmasina nail olunmusdur. Maqalads ISSR praymerlarindan istifads etmakls
Kicik Qafqazda yayilan (Azarbaycan daxilinds) meso findigimin genetik miixtslifliyinin tadqiqinin
naticalori verilmisdir. Dord praymerdan istifads etmakls 42 DNT fraqmenti (yarpaq materialindan
ekstraksiya olunmus genom DNT-si) idientifikasiya edilmisdir ki, homin fragmentlordon do 34-ii
(80,95%) polimorf, 8-i is3 (19,05%) monomorf olmusdur. Orta hesabla bir praymers 8,5 bond
diisiir. Polimorf informasiyanin hacmi 0,23-0,44 arasinda doayisorak orta hesabla 0,359 toskil edir.
Faktiki heteroziqotluq 0,359; gozlanilan heteroziqotluq iss 0,414 olmusdur. Sinanilan 32 polimorf
fragmentlor iizro genetik miixtaliflik omsah 0,75-0,96 arasinda doyisorak orta hesabla 0,86 toskil
etmisdir.0lds etdiyimiz noticolor gostordi ki, yabani meso findig1 zongin genetik miixtalifliys
malikdir.

Acgar sozlar: mesa findigi, CTAB protokol, ISSR praymer, PZR analiz
GIRIS

Azarbaycanda istehsal olunan kond tesorriifati mohsullari sirasinda ixracat yoniimlii olub
respublikaya daha c¢ox valyuta gatiron findig¢iligin inkisafina dair Dovlot Strategiyasi qobul
olunmusdur. Homin strategiyaya uygun olaraq bu giin respublikada findiq baglarinin sahasi 55
min hektara catdirilmis (o climlodon 35 min ha mohsula diismiis), yaxin golocokds iso findiq
baglarinin sahosinin 80 min hektara c¢atdirilmasi hodof olaraq garsiya qoyulmusdur (Dovlot
Programi, 2017; Azorbaycan Respublikasi Prezidentinin 2016-c1 il 16 noyabr tarixli Seroncami;
Respublika miisavirasi, Qax, 4 avqust, 2017-ci il).

Findigeiligin inkisaf etdirilmasi, yeni mohsuldar vo dayanaqli baglarin yaradilmasi ilk
novbado stress amillorino qarsi tolerant, mohsuldar vo yerli soraito adaptasiya olmus okin
materiali ilo tominat1 tolob edir. Azorbaycanda findiq yabani yayilmis (meso findig1 — Corylus
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avellana L.) vo qodim zamanlardan becorilir. Bu iso akademik N.I.Vavilova Azarbaycan1 Conubi
Qafgazin torkibindo modoni bitkilorin monss, miixtoliflik vo domestikasiya maorkozlorindon
birino - On Asiya (Kicik Asiya) morkozino daxil etmoyo asas vermisdir (Basunos,1965; Xyxkos-
ckuit, 1971). Madani bitkilerin yabani acdadlarinin genlori olmasaydi bu giin he¢ bir mashur
kommersiya sortlarindan séhbot belo gedo bilmozdi (Bayramova va b., 2010; ibrahimov va b.,
2016; Racabli, 2010; T'acanos u ap., 2016; Cyxopykux, 2014). Buna misal olaraq Azarbaycanin
xalq seleksiyas1 yolu ilo aldo olunmus dods-baba sortlarini gdstormok olar (Ata-Baba, Yagl
findiq, Osrofi, Bomba, Ganca findig1 va s.). Ata-Baba sortu Soki-Zaqatala bolgasindo on godim
zamanlardan becarilon xalq seleksiyasi sortudur. Respublikamizda findiq baglarinin 93%-ni
togkil edir (Bayramova va b., 2010).

Seleksiya islorinin aparilmasinda ananavi (klassik) seleksiya metodlarinin imkanlart mohdud
olub bu giin artiq bu islorin aparilmasit molekulyar-genetik tadqiqatlarin naticaloring osaslanir. Bu
159 1lk névbade madani bitkilorin va onlarin yabani acdadlarinin genomunun molekulyar (DNT)
saviyyada tadqiqinin, genetik miixtolifliyinin vo heteroziqotluq soviyyasinin {izo ¢ixarilmasini v
giymatlondirilmosini tolob edir. Bitki genomunun molekulyar todqiqinin aparilmasinda ISSR
markerlorin secilmosi vo istifadosi asas yer tututr. Homin markerlordon istifads etmokls bir ¢ox
bitkilorin (birillik vo ¢oxillik) genetik miixtalifliyinin vo genomunun barmaq izlorinin olde
olunmasina, genomunun xaritosdirilmosine nail olunmusdur. Buna misal olaraq marker dostoyina
osaslanan bugda seleksiyasinin aparilmasini (Ozlom Atos Sonmozoglu vo b., 2010), AFLP
markerlorindon istifado etmoklo Qirtickimilor fosilosinin quramit cinsina (Lolium spp.) aid olan
ndvlorin polimorfizminin qiymatlondirilmasini, xloroplast DNT molekulunda bandlorin doyisma
variabelliyino osaslanaraq oncir (Carica spp.) cinslori genomunun filogenetik analizinin
aparilmasini (Aradhya et al., 1999), tut (Morus spp.) riiseymplazmasinin molekulyar saciyyasinin
verilmosini (Ozronk vo b., 2010), bozi findiq sort vo genotiplirinin molekulyar xarakteristikasini
(Mohoarrom Yilmaz, 2009) vo elcads do coviz (Juglans regia), sabalid (Castanea sativa) vo fistiq
(Fagus spp.) kimi cinslorin SSR marker bazasina asaslanan molekulyar todqiqatlar1 qeyd etmok
olar (Ibrahimov, 2010; Stanford et al., 1997).

Yabani (meso) findigin genlori bir ¢ox seleksiya sortlarinin alinmasinda, movcud sortlarin
daima yenilonmasindo ovozsiz ohamiyyat kosb edir. Bu giin meso findiginin yabani irsinin
qorunub saxlanilmasi, onun genetik imkanlarindan daha genis vo somorali istifadonin toskili bu
noviin genetik polimorfizminin (miixtalifliyinin) todqiginin vo qiymaotlondirilmosinin aparil-
masini1 tolob edir (buranosa u ap., 2018; Cyxopykux uap., 2013, 2014).

MATERIAL VO METODLAR

Meso findiginin genetik polimorfizminin todqiqi vo giymatlondirilmasinds todqiqat obyekti
olaragRespublikanin Qorb bdlgesindo Kigik Qafgqazin Simal-sorq yamaclarinda yayilan 3
populyasiyas1 (GOygol-Hacikond, Godobay vo Tovuz populyasiyalari) ¢ixis etmisdir. Populya-
siyalar distansiya (mosafo) vo oroqrafik baximdan kifayot qodor todric olunmagla onlarin ara-
sinda genetik informasiya miibadilosi (inbreeding vo autbreeding) bas vermir, hor populyasiyanin
miqyast vo orada biton fordlorin say1 kifayot qodor olub populyasiya daxilindo sorbast garpaz
mayalanma — panmiksiya tomin olunur.

Molekulyar genetik analizlorin aparilmasi iiclin xloroplast DNT (xpDNT) materiali oldo
etmok moqsadila yarpaq niimunolari toplanmisdir. Hor populyasiya daxilindo yarpaq niimunalori
32 bitkidon toplanmisdir (buranosa u mp., 2018). Comi 96 yarpaq niimunasi toplanmisdir ki, bu
da (96) molekulyar analizlorin aparilmasinda istifado olunan standart platalar tizorindoki 96 tiib
sayina borabor olub bir partiyada zoruri analizlorin aparilmasina imkan verorok, vaxt vo
preparatlardan somorali sitifado tomin olunmusdur. Yapaq niimunoslori hor bir kolun ¢otrinin orta
hissasindon birillik zoglarin orta vo ya uc (topa) hissasindon gitiiriilmoklo noémralonmis zarflara
konvertlora yerlosdirilmisdir. Toplanmis yarpaq niimunslori havalanan otaq soraitindo havada
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quru ¢oki halina godor qurudulmusdur. Hor yarpaq niimunasi (quru) 5 g-dan az olmamagq sorti ilo
toplanmigdir.

Niive DNT-nin ayrilmasi va alds olunmasi standart metodlar asasinda aparilmisdir (CTAB,
PCR and SSR protocols, 2007). Bunun {igiin 0,5 q quru yarpaq niimunssi gotiiriilorok 2 adod
polad kiiraciklo birgo standart platanin tiiblorina yerlosdirilorok agzi1 kapron qapaqciqlarla kip
baglanir. DNT molekullarini fiksasiya etmok magsadils plata 30-45 saniys orzindo maye azota
batirilir. Fiksasiya edildikdon sonra yarpaq niimunslori toz soklino diisonadok iiytdiiliir. Toz

soklino salinmig yarapaq niimunoalorine CTAB (setiltrimetilammonium bromid) mohlulu slava
edilir. Tiibdo olan 0.5q bitki tozu tizorino 600 ul, avvalcadon 65 °C-dok qizdirilmigs 2xCTAB
mohlulu vo 1% B-merkaptoetanol (pH=8.0) olavo olunur vo Vorteksdo homcins kiitlo omalo
gaolonadok qarigdirilir. ©molo golmis suspenziya har 10-15 doqiqedon bir silkelonmoklo 45
dogigo miiddatino su hamamina (65 °C) yerlosdirilir (Doyle,1987).

Otaq temperaturunda 5 doqiqo miiddotinds soyuduldugdan sonra suspenziya {izorino 700 pl
xloroform:izoamil spirti (24:1) (XIS) slava olunur vo 10 dogige boyunca ehtiyatla qarisdirilir.
Bu zaman DNT va RNT-ni ¢ixmaq sortils, biitlin protein va fenol torkibli komponentlor hall olur.
Qaris1q 15 doqgige miiddotindo otaq temperaturunda 13000 rpm tezlikdo sentrifuqaya qoyulur vo
supernatant tozo 2 ml-lik tiibo kegirilir.

Yenidon XIS olavo olunaraq morhalo tokrar olunur. DNT-ni ¢okdiirmok {i¢iin supernatant
tizorino 500 pl soyuq izopropanol olavo olunur vo tiibiin agzi parafilmlo Ortiilorok ehtiyatla
qarisdirilir, 20 doqigo miiddstinds -20°C do saxlamlir, sonra 15 dogige miiddotinds 13000 rpm
tezlikdo sentrifugadan kegirilir. Supernatnat yeni tiiba kegirildikdon sonra 2 dofs iizerine soyuq
yuyucu mohlul (76% etanol vo 10mM ammonium asetat) olavo olunaraq sentrifugadan kegirilir.
Qurutmagq ti¢lin 20 daqiqge otaq temperaturunda saxlanilir vo tizorino 100 pl bidistills suyu slava
edilir. Bu xpDNT mohlulu ehtiyat mohlul kimi istifads olunur.

DNT-nin keyfiyyat vo komiyyatinin 6l¢iilmasinds Nano Drop cihazindan istifade edilmisdir.
Bir pl mahlulda ne¢o ng DNT oldugu miisyyan edilmisdir. Niiva DNT-si ayrilib, suda hall edilib,
miqdar1 miioayyan edildikdon sonra 200 ml olmagq sortilo 100 ng-a qodar durulagdirilmisdir.

Meso findig1 genotiplorinin genetik polimorfizminin qgiymatlondirilmasinds sinanilan 10
praymerdon 4 paymerin naticolori daha effektiv oldugundan analizlor ii¢lin se¢ilmis vo istifado
olunmusdur (cadval 1).

Cadbval 1. istifade olunmus ISSR praymerlorinin siyahisi, nukleotid ardicillig1, birlosma temperaturu (T,,)

Praymerin adi Tokrarlar T’ C
UBCS808 (AG)sC 48.8
UBCS811 (GA)sC 46.8
UBCS818 (CA)G 51
UBC827 (AC),C 493

Zancirvari Polimeraza Reaksiyasi (ZPR) morhalasinds timumi reaksiyanin hacmi 20 pl toskil
etmigdir. Hor reaksiya qarigigt 2 ul DNT,10X bufer 2 pl [10 mMTris—HCI pH 8.0, 50 mM KClI,
1.5 mM MgCl,], 1.5 pl MgCl,, 2 ul ANTP-don (5 mM), 2 ul praymer vo 0.1ml Tac polimeraza
fermentindon ibarot olmusdur. Polimeraza zoncirvari reaksiyasi amplifikator aparatinda (Bio

RadPCR) 5 doq. miiddotindo 94°C temperaturda DNT-lorin denaturasiyasi ilo baglanilmis vo 3
morholodon — denaturasiya tigiin 1 doq. 94°C, praymerin DNT-ys birlogsmasi tigiin 45 san. 40-
60°C (praymera gora doyisir) va elongasiya liglin 5 dogq. 72°C olmagla, 35 tsikl ardicilligla icra
edilmigdir.
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ISSR analizlorin naticolorinin hesablanmasinda va qiymatlondirmonin aparilmasinda miiasir
genetikada (Honrunr, 2005; Xenpuk, 2003) vo molekulyar genetikada totbiq olunan metodlardan
istifado olunmusdur (M6parumos, 2010; CTAB, PCR and SSR protocols, 2007; Doyle, 1987;
Stanford et al., 1997; Roldan-Ruiz et al., 2000).

NOTICOLOR VO ONLARIN MUZAKIROSI

Umumilikds 42 fragment identifikasiya olunmusdur ki, bunlardan 34-ii polimorf (80.9%) 8-i
monomorf (19.1%) olmusdur. Amplifikasiya olunmus bondlorin say1 9-12 qodor miixtaliflik
toskil edir, alinmis fragmentlorin uzunlugu 100-1100c olmusdur. Bir praymer orta hesabla 10.8
band sintez etmisdir. Amplikonlarin oksariyyoti UBC 811 praymerindo askar olunmusdur. DNT-
nin polimorf fragmentlorinin say1 7-10 arasinda doyismisdir. On az amplifikasiya UBC 811
praymerinds, on ¢ox iso UBC 827-do olmusdur. Polimorf fragmentlorin orta gostoricisi 8.5
miioyyan edilmisdir. Praymerdan asili olaraq onlar1 amplifikasiya olunmus polimorf bandlar 63-
90% arasinda doyisir. ISSR praymerlorin orta polimorfizim saviyyasi 81% olmusdur. UBC808
ticlin polimorfizim saviyyasinin 90% olmasi miisyyan edilmisdir. PIC, MI, EMR, Rp voa MRp —
nin ohamiyyati 4 se¢ilmis praymerlor osasinda hesablanmigdir. Polimorf lokuslarda PIC omsali
0.230-0.44 arasinda doyismis, orta gostaricisi 159 0.359 olmusdur. PIC indeksi UBC811 praymeri
liciin az, UBC808 praymeri {i¢iin iso ¢ox miioyyan edilmisdir (codval 2).

MI vo EMR — marker sisteminin osas xarakteristikalarindandir va har bir praymer iigiin ayr1
hesabalanir. MI 1.82 ilo 3.57 arasinda, EMR—in indeksi iso 4.45-8.10 arasinda doyisir. Mi vo
EMR-in indeksinin maksimal ohomiyyoti UBC808, minimal ohomiyyati iso UBCS811
praymerinde miioyyon edilmisdir.

Cadval 2. Findiq genotiplorinin ISSR markerlori asasinda aldo olunmus genetik miixtaliflik parametrlori

Praymer Agl ,1_c31!l)1q AOB | PBS P:/‘); F Rp | PIC | EMR | MI | MRp GO}:/I
UBC808 (AG)sC 10 9 90 7,93 | 0,44 | 8,10 | 3,57 | 0,79 96
UBCS811 (GA)C 12 10 &3 4,75 | 0,23 | 8,33 | 1,98 | 0,47 83
UBCS818 (CA)G 11 7 63 1,46 | 0,40 | 445 | 1,82 | 0,14 75
UBC827 (AC),C 9 8 88 2,39 | 0,35 | 7,11 | 2,48 | 0,24 90
Umumi - 42 34 - - - - - - -

qg,l::; ¢ - 10.5 8.5 81 4,138 | 0,359 | 7,000 | 2,465 | 0,414 | 86

AOB - amplifikasiya olunmus bondlorin say1

PBS - polimorf bandlarin say1

PBF — polimorf bandlarin rastgalmas %-i

Rp — praymerlorin diskriminasiya potensiali(ayirdetma giicii)
PiC — polimorf informasiyanin hocmi (faktiki)

EMR - multipleks effektivliyi (orta halledici qiivva)

MI — marker indeksi

MRp - orta ayirdetms giicii

GM - genetik miixtoliflik%-i
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Rp secilmis praymerlorin gobul olunmus parametrlori hesab olunur. Rp biitiin Gyronilon
lokuslarda 1.46-7.93 vo orta hesabla 4.13 hoddindo olmusdur. Rp UBC818 praymerinds
minimum, UBC808 praymerindo iso maksimium gostorici miioyyon edilmisdir. Bu todqiqatda
har ISSR lokusu iizro genetik miixtaliflik indeksi miiosyyon olunmusdur. Genetik miixtaliflik
indeksinin orta gostoricisi 0.86 olmusdur. On yliksok gostorici UBC808-do miioyyon edilmisdir
(0.96).

NOTIiCOLOR

Sinanilan 4 ISSR praymerlorinde comi 42 band olmaqla onlardan 34 bond polimorf, 8-i iso
monomorf olmusdur. Orta hesabla bir praymers 8,5 bond diismoklo polimorfizim soviyyosi 81%
olmusdur. Secilmis lokuslarda polimorf informasiyanin hacmi 0.230 — 0.44 arasinda doyismis,
orta gostoricisi 1o 0.359 olmusdur. Orta ayirdetmo giicii 0,24-0,79 arasinda doyisorok orta
gostorici 0,414 olmusdur. Genetik miixtaliflik 75-96 % arasinda doyisorak 86 % olmusdur. Qeyd
olunan gostoricilor yabant meso findigin1 populyasiyalarda yiiksok genetik miixtolifliyi vo
polimorf informasiyanin hocmi ilo saciyyelondirir. Meso findiginin yabani irsi ovozsiz
genplazma manbayi olmaqla onun miihafizasi vo davamli istifadssi tolob olunur.
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TEHETUYECKOE PA3HOOBPA3ME JIEIUHBI (Corylus avellanal..) TPOU3PACTAIOIIEN
HA CEBEPO-BOCTOYHbBIX CKJIOHAX MAJIOT'O KABKA3A

3.A.M6parumos’, I.C.I'axxkuer’, P.A. Anmsane’

1 . o o o
Asepbatioscanckuti I'ocyoapcmeenuviil Aepapruwviii Ynugepcumem
2
Hnucmumym cenemuueckux pecypcos HAHA
3 . v
Tauoorcunckuti I'ocyoapcmeennuitl Ynusepcumem

B AzepOaitmxane dynayk (Corylus avellana L.) mpouspacTaeT ecTeCTBEHHO (JICIIUHA, JIECHON Opex)
U KyJbTUBHPYETCS C JpeBHUX BpeMeH. CeroiHs He CyLIecTBOBAJIM Obl MHOTHE NPEKPAcHbIE KOMMepYec-
kue copra (yHAyKa, eciu Obl HE TepMIUIa3Ma TUKAX COPOJMYEH - €CTECTBEHHO INPOM3pacTaromiei
JICIUHBI, MHOTHE TOmyJsipHbIe copTa (yHIAyka HaponHou cenekiuu (Ata-baba, Sribl (bIHIBIT,
Ampadu, bom6a, ['ssHmka QBIHABITE U Op.) HOIYYEHBI MMyTeM OTOOpa B €CTECTBEHHBIX MOMYJSALUAX C
TTOCIICTYIONTNM OKYJIbTypPHUBAHUEM (IOMECTHKANEH). DTH copTa B HACTOSAIIEE BpeMsl 3aHUMAIOT 3HAUH-
TeNbHBIC TUIOIAAUW B KyibType. Jms passutus ¢(yHIyKOBOICTBa B pecmyOnuke npunHara [ocymap-
crBenHas [Iporpamma, koTopas B OniKaifiie roabl MpegycMaTprBaeT paclidpeHue momany QyHmayd-
HBIX cagoB ¢ 55 Teic. Ta 10 80 ThIc. Ta. PazButne QyHmykoBoncTBa TpeOyeT obecriedeHHs! OTpaciiu
BBICOKOKAYECTBEHHBIM MOCaJOYHBIM MAaTEpHaJOM, OTIMYAIOMIMMCS HapsSAy C YpPOXKaHHOCTBIO TaKke
YCTOMYMBOCTBIO K CTPECCOBBIM (pakTopaMm cpeibl Bo3aeibiBaHHsA. COBpPEMEHHBIE METOIBI CEJICKIHUU
0a3MpyIOTCs Ha pe3yibTaTax MOJEKYJISIPHO-TEHETHUYECKUX MCCIEJOBAHMM M BBIIBUTAIOT HEOOXOIUMOCTD
MIPOBE/ICHNSI TEHOMHBIX HCCIIEIOBAHUN KYJIBTYPHBIX PACTCHHM M MX JMKUX copoauuei. B mposeneHun
TCHOMHBIX HCCIIC[IOBAaHUHN JUISl BBISIBICHUS W OIIGHKHM T€HETHYECKOrO pa3HO0Opaswsi, reTepo3UrOTHOCTH
LEHTpaJIbHOE MecTO 3aHMMaeT noabop u npumeHenune ISSR mapkepos. B craThe M3n0KeHBI Pe3yIbTATHI
HCCIICIOBAHUSl TE€HETHYECKOTO pa3HooOpas3us JelmMHBL, Ipouspactatomed Ha Manom Kaskaze (B
npenenax AsepOaiimkaHa)c ucrnonb3oBanueM ISSR mpaiimepo. Ucnonb3yst deTsipe mpaiiMepa, ObUIH
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nneatudunupoBansl 42 ¢parmenta JJHK (renomnas JIHK, BeiieneHHas u3 nucTheB), U3 KOTOPHIX 34
(80,95%) 6pum momumopduasIME H 8 (19,05%) MorOMOpdHEIME. DkcTparupoBanue JJHK, TP u ISSR
aHajaM3bl poBeleHsl o crannapTHeM MetonukaMm (CTAB, INLIP, ISSR mporokomnsr). Ilo pe3ynbratam
ISSR ananmmu3oB konmuecTBO naeHTHUIUpoBaHHBIX PpparmenTos JJHK cocraBuio 42, 9To cOOTBETCTBYET
9-12 nokycam nHa mpaiimep (B cp. 10,8). 13 unentudunupoannsix 42 ¢gparmentor JHK 34 (80,95 %)
SBJISTIOTCS 1ToJIMMOpdHbIMH, a 8 (19.05 %) — moHoMOpdHBL B cpeiHeM mpaiiMep cocTouT U3 8,5 cerMeH-
ToB. O0BeM monumopduoit undopmanuu Bapsupyer oT 0,23 mo 0,44 u B cpemnem coctasnsier 0,359.
KommuectBo momumopdHbIx okycoB B Moinekyie JJHK mensercs B mpenenax 7-10. B 3aBucumoctu ot
npaiiMepa KOJIMYECTBO aMIUTM(PHUIMPOBAHHBIX MOJIUMOPQHBIX JIOKYCOB MeHsieTcsl B mpenenax 63-90%.
Yposens noaumopdusma ISSR npaiimepos B cpeaaem 86 % (75-96 %). Cpennee 3HaueHHE (HhaKTUUSCKON
rerepozurotHoctu 0,359, oxupaemorr — 0,414. IlomydyeHHble pPE3yJbTAaThl IOKAa3bIBAIOT, YTO JUKAs
JIeIMHA UMeeT OoraToe reHeTHYecKoe pasHooopasue.

Knrouegwle cnosa: newuna, ISSR npativep, I[P ananus, CTAB npomokon, cemeposucomnocms

GENETIC DIVERSITY OF WILD HAZEL (Corylus avellana 1..) ON THE NORTH-EASTERN
SLOPES OF THE LESSER CAUCASUS

Z.A.Ibrahimov', E.S.Hajiyev’, R.A.Alizade’

! Azerbaijan State Agricultural Universsity;
’Institute of Genetic Resources, ANAS;
’Ganja State University

In Azerbaijan, hazelnuts (Corylus avellana L.) grows naturally (hazel) and cultivated since ancient
times. Today, many excellent commercial cultivars of hazelnuts would not exist if it were not for the
germplasms of wild relatives, a naturally growing hazel. Many popular varieties of hazelnuts of folk
selection (Ata-Baba, Yagly fyndyg, Ashrafi, Bomba, Ganja fyndygy, etc.) were obtained by selection in
natural populations, followed by cultivation (domestication). These varieties currently occupy significant
areas in the culture. For the development of hazel management in the republic, the State Program has
been adopted, which in the coming years provides for the expansion of the area of hazelnut gardens from
55 thousand ha to 80 thousand ha. The development of hazelnut management requires providing the
industry with high-quality planting material, which, along with productivity, is also resistant to stress
factors in the cultivation environment. Modern selection methods are based on the results of molecular
genetic studies and put forward the need for genomic studies of cultivated plants and their wild relatives.
In conducting genomic research to identify and evaluate genetic diversity, heterozygosity, the selection
and application of ISSR markers is central. The article presents the results of studies of the genetic
diversity of hazelnuts in the Lesser Caucasus (within Azerbaijan) using ISSR primers. Using four
primers, 42 DNA fragments (genome DNA extracted from leaf material) were identified, of which 34
(80.95%) were polymorphic and 8 (19.05%) were monomorphic. On average, a primer cosists 8.5 points.
The volume of polymorphic information varies from 0.23 to 0.44 and averages 0.359. The extraction of
DNA, PCR and ISSR analyzes was carried out according to standard methods (CTAB, PCR, ISSR
protocols). According to the results of ISSR analyzes, the number of identified fragments of DNA was 42,
which corresponds to 9-12 loci per primer (cf. 10.8). Of the 42 identified DNA fragments identified, 34
(80.95%) are polymorphic, and 8 (19.05%) are monomorphic. The number of polymorphic loci in the
DNA molecule varies between 7-10. Depending on the primer, the number of amplified polymorphic loci
varies within 63-90%. The level of ISSR primer polymorphism is on average 86% (75-96%). The average
value of the actual heterozygosity is 0.359, the expected heterozygosity is 0.414.Our results show that
wild hazelnuts have a rich genetic diversity.

Keywords: hazelnut, ISSR primer, CTAB protocol, PCR, polymorphism
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YENI NOXUD KOLLEKSIiYASINDA GENETIiK MUXTOLIFLiYIiN SADO ARDICIL
TOKRARLAR ARASI MARKER VASITOSILO TODQIiQi

S.Q.H9SONOVA b.ii.f.d.

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan, Baki 5., AZ1106, Azadhq pr., 155

seidehesenova86@gmail.com

Tadqiqat isinds 31 noxud (Cicer arietinum L.) genotipinin genetik miixtolifliyinin miisyyonlos-
dirilmosi iiciin sads ardicil tokrarlar arasi (ISSR) markerlarindon istifado olunmusdur. 7 ISSR
praymeri ilo comi 39 fragment sldo olunmus, bunlarin 26-s1 polimorf olmusdur. 9n ¢ox fragment
UBC 823 vo UBC 818 (8 adad), an az fragment iso UBC 835 vo UBC 809 praymerlarinds (4 adad)
miisahido olunmusdur. Umumilikdo 7 ISSR praymerlori ilo sintez olunan bondlarin 66,7%-i
polimorf olmus, an yiiksok polimorfizm UBC 840 (80%), UBC 809 (75%) va UBC 823 (75%)
praymerlorinds qeyds alinmisdir. Genetik miixtaliflik indeksinin orta qiymoati 0.24-0,75 arasinda
dayismisdir. SPSS proqram paketindon istifads edarak ISSR markeri il sldo olunan molumatlar
asasinda klaster qurulmus, Cakard genetik oxsarliq amsalinin orta qiymati 31 noxud genotipi ii¢iin
0,46 olmusdur. 9n yiiksak genetik oxsarhq, Flip 88-85¢ va Flip 11-16¢, Flip 11-08c vo Flip 11-01c,
F11-38 va Flip 11-46¢, Flip 11-190c va Flip 11-193c, Flip 11-104c va Flip 11 — 140¢, Flip 11-22¢ va
Flip 11-45¢, Flip 210c va Flip 208c genotiplori arasinda (0.75), an asag1 genetik oxsarhq isoFlip 93-
93¢ vo Flip 11-209¢, Flip 11-66¢ vo ILC 482¢, Flip 11-167c¢ va Flip 11-210¢, Flip 11-175¢ va Flip11-
140c (0,15) arasinda qeyd edilmisdir. Klaster analizi naticosinds genotiplor 4 klasterds qruplasmis,
qruplardan ikisi niimunalorin genetik unikalligim1 gostoran comi 2 genotipdon ibarat olmusdur.
Noticalor todqiq olunan noxud kolleksiyasinin zongin biomiixtsliflik monbayina malik olmasini
siibut edir. Bu niimunalar galacak hibridlasma proqramlarinda istifads edils bilor. Tadqiqat, ekoloji
soraitin tasirlorine moaruz galmayan ISSR markerlorinin noxud bitkisindo genotiplor arasindaki
genetik miixtalifliyin qiymatlondirilmasindas faydal bir vasits oldugunu gostarir.

Acar sozlar: Cicer arietinum L., Klaster analizi, genetik miixtaliflik, ISSR
GIRIS

Cicer arietinum L. toxminan yiiz illik bir se¢cim prosesi naticasinde genomik monotonlugdan
yaranan novdiir (Aslam et al., 2013). Bu miiddat arzindes ¢arpazlasma vo otraf miihit soraitindon
gaynaqglanan miioyyan doyisikliklor naticasindo yabani formalarla miiqayisodo moadoni formalarin
genetik miixtolifliyi azalmisdir (Olsen, Wendel, 2013) ki, bu da todqiqat¢ilar bitki tokmillog-
dirmo proqramlarinda istifado oluna bilacok dayiskonliyin yeni monbolorini axtarmaga tosviq
edir (Varshney et al., 2013). Bu ndviin genetikasinin va qida doyerinin yaxsilagmasina gatirib
cixaran ¢oxlu sayda tokmillogdirma proqramlart hoyata kecirilmisdir. Noxudun tokmillasdirilme-
sindo moagsad yiiksok mohsuldarligi, xastalik, quraqliq, soyuq ve duz kimi abiotik streslore qars1
uzunmiiddatli miigavimati olan genotiplorin yaradilmasidir (ICRISAT, 2013).

Azorbaycan kond tosorriifatinda istifado olunan yerli noxud niimunslori genetik baximdan
bir-biri ilo six baglidir. Buna goro do 06lkados noxudun doyiskenliyini artirmaq ii¢iin yeni
genotiplor totbiq edilmolidir (Babayeva et al., 2018). Noxud bitkisindo miixtalif keyfiyyot vo
komiyyot olamatlori (bitkinin boyu, paxlanin formasi vo rongi, ¢i¢cok rongi, toxum Ortliyliniin
rongi, quraqliq, xastalik vo zararvericilora garst miigavimot géstorma qabiliyyati) yiiksok doyis-
konliyo malikdir, bu da segmo zamani yaradilan xatlorin yaxsilasmasina komok edir. (Pakseresht
etal., 2013)

Bitki genotiplori arasinda genetik doyiskenliyi giymsetlondirmak iicliin mévcud olan DNT
osasli markerlor bitki riiseymplazmasinda genetik miixtolifliyi 6lgmok vo tokamiil olagelorini
Oyronmok ti¢iin ¢ox tasirli vo etibarli vasitodir (Choudhary et al., 2013). Bu markerlorin istifadosi
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morfoloji xarakteristikaya asaslanan deskriptorlarla miiqayisodo daha olverislidir vo tokrar edilo
bilir (Keneni et al., 2012).

Genetik markerlorin yeni bir monbayi dominant markerlor olan ardicil tokrarlar arasi
markerlor (ISSR) seleksiyacilara vo genetikloro fenotipik vo genotipik doyismolori slagolon-
dirmoak ti¢iin daha etibarli vasitalor toklif edir vo todqigatin naticolori miixtolif sahalorinds siiratlo
istifado olunur (Nybom et al., 2014). ISSR texnikasi, iki mikrosatellit arasindaki saho {igiin vahid
praymerdon istifade edir vo amplifikasiya mohsullarini forqlondiran yiiksok polimorfizmi ortaya
cixarir (Yadav et al., 2015).

ISSR markerlorindon istifado olunan bu todqiqat isi yeni noxud kolleksiyasinda genotiplor
arasinda genetik doyiskonliyi vo oxsarlig1 qiymatlondirmok {i¢iin aparilmigdir.

MATERIAL VO METODLAR

Tadqiqat isindo 31 noxud genotipindon istifado olunmusdur (Cadval 1). Flip adi verilon
niimunalor ICARDA genbankindan slds edilmisdir. Normin iso yerli sortdur. Noxud niimunalori
Genetik Ehtiyatlar Institutunun Abseron Elmi-Todqigat bazasinda becarilmisdir.

Cadval 1. Tadqiqatda istifads olunan niimunalarin ad1

No | Niimunonin adi| Ne Niimunonin adi Ne Niimunonin adi
1 | Flipl1-210c 12 | Flip93-93c 23 | ILC-482¢

2 | Flip11-208c 13 | Flip11-198c 24 | Flipll-16c
3 | Flip11-205c¢ 14 | Flip11-125c¢ 25 | Flipl1-215¢
4 | Flipl1-66¢ 15 | Flipl1-45c 26 | Flip11-70c
5 | Flipl11-332¢ 16 | Flip11-190c 27 | Flipl1-76¢
6 | Flipl1-58c 17 | Flip11-193c 28 | Flipl1-104c
7 | Flipl1-318c 18 | Flip11-85¢c 29 | Flip11-72¢
8 | Flipl1-22c 19 | Flip11-209c 30 | Flip11-140c
9 | Flip11-0lc 20 | Flipl1-46¢ 31 | Normin

10 | Flip11-08c 21 Flip11-167¢

11 | Flipl1-175¢ 22 | Flip11-38c

Genom DNT-si, CTAB metoduna osason yarpaq toxumasindan (2q) oldo olunmusdur
(Doyle, Doyle,1987). ©ldo olunan DNT-nin keyfiyyoti vo miqdar1 spektrofotometr vasitosilo
miloyyon edilmisdir. Noxudun miixtolifliyini todqiq etmok {i¢iin 7 ISSR praymer istifado
edilmigdir. PZR qarisig1 igiin 25 mkl reaksiya hocmindo 2,5 mkl 10 X PZR bufer, 2 mkl dNTP
(5§ mM), 2 mkl praymer (10 mkm), 1,5 mkl MgCl, (50 mM), 0,2 mkl Taq polimeraza va 20 nq
DNT-don istifado olunmusdur. PZR asagidaki soraitdo aparilmisdir: 2 doqige 94 °C-do ilkin
denaturasiya, 40 dovra 1 doqiqgo ti¢iin 94 °C-do denaturasiya , 45 saniyodo 50-55 °C-do birlosmo,
1 daqigo 72 °C-do elongasiya vo son eyni temperaturda 7 doqiqo elonqasiya. PZR mohsullari,
etidium bromid ilo ronglonorok, 1.8%-li aqaroza geli ilo elektroforez olunmus vo BIO-RAD gel-
sonad sistemindon istifads edorok goriintiilonmisdir. Fragmentlorin uzunlugunu 6lgmak {i¢iin 100
n.c. molekulyar 6l¢ii standart1 istifado edilmisdir. ISSR praymerlori ilo sintez olunmus frag-
mentlorin varli§1 vo ya olmamasi1 miivafiq olaraq (1) va ya (0) ilo kodlanmigdir. Analizlor tigiin
genetik miixtaliflik indeksi (GMI) (Weir, 1990), polimorf informasiya indeksi (PIC) (Roldan-
Ruiz et al., 2000), effektiv multipleks nisboti (EMR) vo marker indeksi (MI) (Powell et al., 1996)
hesablanmisdir. Dendroqram SPSS (2003) program paketindon istifado edorok Cakard-in genetik
oxsarliq indeksi asasinda qurulmusdur.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Hazirki todqiqat isi, sado ardicil tokrarlar arasi (ISSR) markerlordon istifado edorok
Azorbaycan soraitinds becorilon 30 odod ICARDA-dan introduksiya olunmus vo 1 adad yerli
niimunadon ibarat noxud kolleksiyasinin genetik miixtalifliyini qiymatlondirmok maqgsadi ilo
aparilmigdir. Todqiqatda istifade olunan 31 noxud genotipinds 7 ISSR praymeri vasitosilo 39
bond sintez olunmus, bunlardan 26-s1 polimorf olmusdur. Genetik miixtaliflik indeksi (GM) orta
hesabla 0.55 olmagqla, on asag1 genetik miixtoliflik (0.24) UBC 835 praymeri ilo, on yiiksok GM
1so UBC 823 (0.75) vo UBC 818 (0,73) praymeri ilo geydo alinmigdir. ©On ¢ox amplikon say1
UBC 823 vo UBC 818 (8 odod), on az amplikon say1 iso UBC 835 vo UBC 809 (4 odad)
primerlorindo miisahido olunmus, biitiin praymerlor {izro amplikonlarin uzunlugu iso 180-1500
n.c. arasinda doyismisdir. On yiiksok polimorfizm (75-80%) UBC 840, UBC 823 vo UBC 809,
on asagi polimorfizm (50%) iso UBC 835 praymerlorindo hesablanmigdir. ISSR praymerlorlo
aparilan digor todqiqat islorindo do oxsar noticolor oldo edilmisdir (Babayeva al., 2018;
Hasanova et al., 2017).

Cadval 2. Noxud bitkisindo ISSR praymerlori osasinda hesablanmis genetik parametrlor

Praymer | Ardicil- Umumi Polimorf| Polimor- ) _ | Bondlorin
hq bandlorin | bandlorin| fizm,% | PIC| EMR| GMI | MI | uzunlugu
5¢~3¢ sayl1 sayl (n.c.)
UBC-840 | (GA);YT 5 4 80,0 0,24 | 3,20 | 0,61 | 0,77 | 270-1500
UBC-810| (GA)sT 5 3 60,0 0,28 | 1,80 | 0,56 | 0,50 | 200-1200
UBC-835 | (AG);YC 4 2 50,0 0,33 | 1,00 | 0,24 | 0,33 | 200-1000
UBC-809 | (AG)G 4 3 75,0 0,38 | 2,25 | 0,35 | 0,86 | 250-1500
UBC-812| (GA)A 5 3 60,0 0,41 | 1,80 | 0,59 | 0,74 | 180-850
UBC-823 | (TC)C 8 6 75,0 0,37 | 4,50 | 0,75 | 1,67 | 180-1500
UBC-818| (CA)sG 8 5 62,5 0,43 | 3,13 | 0,73 | 1,35 | 200-1200
Com 39 26 66,7 -
Orta 5,57 3,7 66.4 0,35 | 2,53 | 0,55 | 0,89

Noxud bitkisinds ISSR marker sisteminin diskrimnasiya qabiliyyatini qiymsatlondirmak {i¢iin
EMR (Multipleksin effektivliyi) vo MI (marker indeksi) parametrlori dyronilmisdir. EMR vo MI
doyorlori na godor yiiksokdirso, praymerlor bitki iigiin bir o godor effektlidir. Todqigat isindo
EMR vo MI qiymotlori miivafiq olaraq 1,0-4,5 va 0,33-1,67 arasinda doyismisdir. Umumi vo
polimorf allellorin say1 ¢ox olan praymerlordo Mi-nin giymeoti daha yiiksok olmusdur. Belo ki,
Marker indeksinin an yiiksok qiymati hor birinds 8 band sintez olunan UBC 823 (1,67) va UBC
818 (1,35) praymerindo, on asagi qiymoti iso 4 bond sintez olunan UBC 835 praymerindo
miisahido olunmugdur. ISSR praymerlorindon istifado etmoklo 125 noxud genotipi lizerinds
aparilan tadqiqat isindo EMR qiymati 7,659, MI qiymati iss 0,639 olmusdur (Aggarval, 2015).

SPSS program paketindon istifado edorok ISSR markerlori osasinda Klaster analizi
aparilmis, biitiin genotiplor 4 asas klasterds qruplagsmigdir (Sokil 1). Dendrogramdan goriindiiyii
kimi, I klaster 9, II klaster 18, III vo IV klasterlor hor biri 2 genotipdon ibaratdir (Sokil 1).
Gozlonildiyi kimi, klaster analizi tadqiq olunan noxud genotiplorinin goxunu forqlondirmis, 6z
aralarinda 100% genetik oxsarliq gostoron genotiplor geydo alinmamisdir. Klasterlor arasindaki
genetik mosafs indeksinin minimum vo maksimum qiymsotlori miivafiq olaraq 0.24 vo 0.67
olmusdur. Cakard genetik oxsarliq indeksinin orta qiymati 0,46 olmus, Flip 88-85c vo Flip 11-
16c, Flip 11-08c va Flip 11-01c, F11-38 vo Flip 11-46¢ , Flip 11-72¢ va Flip 11-76c, Flip 11-
190c va Flip 11-193c, Flip 11-104c¢ va Flip 11-140c, Flip 11-22¢ va Flip 11-45c, Flip 11-210c va
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Flip 11-208c bir-birino an yaxin (genetik oxsarliq indeksi 0,75 nisbatindo) genotiplor kimi
miioyyon edilmigdir. Flip 93-93¢ vo Flip 11-209c, Flip 11-66¢ vo ILC 482c, Flip 11-167c va Flip
11-210c, Flip 11-175c va Flip11-140c isa bir-birina (genetik oxsarliq indeksi 0,15 nisbatinds) on
uzaq genetik mosafodo yerlogsmisgdir. Aryi-ayr1 klasterlords yerlogon genetik cohatdon uzaq
genotiplar seleksiya programlarinda yiiksok natice almagq ti¢iin istifads oluna bilor.

1-175¢ I klaster

-45¢c | II klaster

F.11-140c¢ I o
F.11-167¢ l I1I klaster
F.11-215¢ ——
iLc-a82¢ IV klaster
F.11-209¢ T

Sokil 1. ISSR marker analizi asasinda noxud genotiplorinin genetik oxsarligini oks etdiren dendroqram

NOTIiCO

Todqiqgat isi gostordi ki, UBC818, UBC 840, UBC 823,UBC 809 ISSR praymerlori noxud
niimunalori arasinda DNT polimorfizmini askar etmok iiclin somaralidir. ISSR praymerlori
arasindan se¢ilmis bu yiiksok polimorf markerlor yerli istehlak vo ya ixrac maqgsadlari ii¢lin
yetisdirilon miixtalif nlimunalorin miioyyanlosdirilmasine vo forqlondirilmasine komok edocok-
dir. Minimum genetik oxsarliga malik Flip 11-22c, Flip 11-45c, Flip 11-210c, Flip 11-208c Flip
11-209¢, ILC 482¢ Flip 11-167c vo Flip 11-215¢ niimunolori digorlorindon genetik olaraq
forqlonir. Bu ciir forqli niimunslor noxud seleksiya proqramlarina calb edildiyi zaman,
rekombinasiya yolu ilo allel miibadilasi naticesinds yiiksok mohsuldarliq potensiali, xastalik va
zararvericiloro miigqavimat kimi olverigli olamotloro malik sortlar yaratmaq olar. Bu arasdirmadan
olds edilon molumatlar golacokds noxud seleksiya proqramlarinda genotip bazasinin genislon-
mosind vo noxud bitkisinin genetik ehtiyatlarinin davamli idaros olunmasi {i¢iin somorali
strategiyalarin miioyyonlogdirilmasine, ¢arpazlasma zamani miixtolif valideyn formalarin segil-
mosini maksimum doracods artirmaga komok edocokdir.
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MN3YYEHUE TEHETUYECKOI'O PASHOOBPA3US B HOBBIX KOJUIEKIIUAX HYTA
C IOMOUIBIO ISSR MAPKEPOB

C.I'I'acanoBa
HUncmumym eenemuyeckux pecypcoe HAHA

B naHHOM uccrnemoBaHWM U ONpEJeNeHUs] TeHETHYECKOro pasHooOpasus 31 reHotwma HyTa
(Cicer arietinum L.) 6pumm ucrions3oBanbsl ISSR mapkepst. [lpn momomm 7 ISSR-mpaiimepoB, Obu10
nonydeHo 39 ¢parMeHTOB, M3 KOTOpHIX 26 ObuiM monuMopdHbIMH. Hambonbliee komumuecTBo Qpar-
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menToB HaOmonanmuce B UBC 823 u UBC 818 (8 emunuiy), a HamMeHbIIIee KOJIMYECTBO (hparMeHTOB
Habmomamuck B npaitmepax UBC 835 u UBC 809 (4 enunutier). B memom, 66,7% 3BeHBEB, CHHTE3HPO-
BaHHBIX 7 ISSR-mpaiimepamu, ObuTM MONMUMOPQHBIMU, NpHYeM HAHOONBIIUN MOTMMOP(U3M ObLT
3aukcupoBan y npaiimepos UBC 840 (80%), UBC 809 (75%) u UBC 823 (75%). Cpennee 3HaueHue
WHJEKCa TEHEeTHYECKOTO pa3zHooOpasms kosebanock B mpexenax 0,24-0,75. Ha ocHoBe JaHHBIX,
MOJMy4YeHHBIX mpu momomu ISSR mMapkepoB, ¢ ucmons3oBaHueM mnporpamMHoro mnakera SPSS, Obun
MOCTPOCH KJacTep, 1 i 31 reHoTUna HyTa cpelHee 3HaueHHe KOdQPHUINEHTa TeHETUIECKOTO CXOCTBA
XKaxkapna cocraBuno 0,46. CaMoe BBICOKOE TEHETHUECKOE CXOJCTBO OBLIO OTMEYEHO MEXIY I'€HO-
tunamu Flip 88-85c u Flip 11-16¢, Flip 11-08c u Flip 11-01c, F11-38u Flip 11-46¢, Flip 11-190c u Flip
11-193c, Flip 11-104c u Flip 11 — 140c Flip 11-22¢ u Flip 11-45c, Flip 210c u Flip 208c (0.75), camoe
HI3KOe - Mexk Iy renotunamu Flip 93-93¢ u Flip 11-209c¢, Flip 11-66¢ u ILC482c¢, Flip 11-167¢c u Flip 11-
210c, Flip 11-175¢c u Flip 11-140c (uanekc remeTnveckoro cxoxacraa cocrasui 0,15).

B pesynbraTe KiacTepHOro aHaiu3a reHOTHIBI ObUTH CTPYIIIHMPOBaHBI B 4 KiacTepa, 1Ba U3 KOTOPBIX
COCTOSUIM TOJBKO M3 2 TEHOTUIOB, AEMOHCTPUPYIOIIMX TI'€HETHYECKYI YHHUKAJIBHOCTH OOpasLoB.
[Mony4yeHHbIe pe3yNIbTAThl, JOKA3bIBAIOT, YTO HCCIEAyeMas KOJUICKIHS HYTa, SIBISETCS OOraThiM HUCTOY-
HUKOM Ouopa3zHooOpasus. JlaHHbie 00pa3ibl MOTYT OBITh HCIIOJIb30BaHbI B OYIYIIMX MpOTrpamMmax
rudpuanzaumu. MccnenoBanus mokassiBaioT, uto ISSR Mapkepsl, KOTopble HE TIOABEPTaOTCS BO3ACHCT-
BUIO YCJIOBHM OKpY’Karolleil cpelbl, sIBISIOTCS MOJE3HBIM WHCTPYMEHTOM [UISl OLUEHKH I'€HETHYECKOI'O
pasHooOpasusi MeX/1y FeHOTHIIAMH HYTa.

Knrwouesvie cnosa: Cicer arietinum L., xiacmepuvlil ananus, ceremuudeckoe pasnHoobpasue, ISSR
mapxepwvl

GENETIC DIVERSITY AMONG NEW CHICKPEA (CICER ARIETINUM L.) COLLECTION
BY INTER SIMPLE SEQUENCE REPEAT MARKER

S.Q.Hasanova
Genetic Resources Institute of ANAS

The inter simple sequence repeat (ISSR) marker was used in this study for identification of 31
chickpea (Cicer arietinum L.) genotypes. 7 ISSR primers gave a total of 39 loci, out of which 26 were
polymorphic. The primers UBC 823 and UBC 818 produced highest number of fragments (8), whereas,
primers UBC 835 and UBC 809, produced minimum number of fragments (4). Overall, 66,7% of the
fragments were polymorphic. Genetic distances were calculated using Jaccard’s Similarity Coefficient,
displayed in a dendrogram (UPGMA method). Cluster analysis performed from data of ISSR markers
using SPSS software package. Jaccard’s similarity coefficient for 31 chickpea genotypes was 0.46. The
highest genetic similarity (0.75) between the varieties, Flip 88-85c and Flip 11-16¢ , Flip 11-08c and
Flip 11-01c, F11-38 and Flip 11-46c, Flip 11-190c and Flip 11-193c, Flip 11-104c and Flip 11 — 140c,
Flip 11-22c and Flip 11-45c, Flip 11- 210c and Flip 11-208c, least genetic similarity (0.15) between the
varieties, Flip 93-93¢ and Flip 11-209¢, Flip 11-66¢ and ILC 482c, Flip 11-167¢ and Flip 11-210c, Flip
11-175¢ and Flip11-140c were recorded. Cluster analyses based on data generated a dendrogram that
separated genotypes into 4 clusters. 2 clusters contained only 2 genotype showing the genetic uniqueness
of these accessions. These varieties can be used in future hybridization programmes to generate desirable
segregants. The study indicates ISSR as a useful tool in determining the genetic diversity among chickpea
genotypes as it is not influenced by environmental conditions.

Keywords: Cicer arietinum L., Cluster analysis, genetic diversity, ISSR
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IQLIM SORAITININ QARGIDALI HiBRIDLORININ MOHSULDARLIGINA TOSIRi

F.V.SORBOTOV' a.c.ii.f.d., S.0.DUNYAMALIYEV' a.c.ii.f.d.,
*S.M.MOMMODOVA'? b.ii.f.d., S.A.ABDULBAQIYEVA' b.ii.f.d.

'KTN Okincilik Elmi—Tadqiqat Institutu, Baki 5., AZ1098, Pirsagi gas., Sovxoz Ne 2
2AMEA Genetik Ehtiyatlar Institutu, Baki §., AZ1106, Azadlq pr., 155
sevka_m@yahoo.com

Mbaogqalads hava saraitinin biomorfoloji slamatlorin dayiskanliyino va qargidah hibridlorinin
mohsuldarhq gostoricilorina tasirinin tadqiqinin naticalori verilmisdir. Respublikanin miixtalif
ekoloji bolgalorinda becarmok maqsadi ilo ekstremal ekoloji amillora davaml, yiiksok mahsuldar
qargidah hibridlorinin yaradilmasi aparilan seleksiya isinin asasim taskil etmisdir. Qlobal iqlim
dayisikliklari, xiisusi ilo qlobal istilosmo proseslori bizi bu masalays diqqoat yetirmays sovq etdi.
Bitkilorin hayati faaliyysti yalmiz miisyyon temperatur vo torpaqdaki nomlik tominati haddinds
miimkiindiir. Hava temperaturundaki artim, torpagin ¢ox isinmasi vo yagintilarin azhg xiisusilo
vegetativ Kiitlo vo generativ orqanlarin meydana galmasi dovriinda bitkilorin inkisafina monfi tasir
gostarir. Bolgods qargidali mahsuldarhg: yalniz tobii yagintilar hesabina tomin olunur. Vegetasiya
dovriinds yaginti vo temperatur dayisikliyinin mahsuldarhga tasirini aydinlasdirmaq maqsadi ilo
torafimizdon son sokkiz ilin meteoroloji gostoricilori tohlil edilmisdir. illor vo aylar iizro géstari-
cilora asason kritik stresli illor vo mdovsiimi aylar miioyyan edilmisdir. 2017 vo 2018-ci tacriibo
illorinds hava soraitinin 2019-cu ilo nisbaton qargidah bitkisinin béyiima va inkisafi iliciin nisbaton
daha slverisli oldugu askar edilmisdir. Bolgoda vegetativ kiitlo vo generativ orqanlarin amolagal-
masi proseslari asason iyun ayinda, cicokloma, mayalanma vo don amalogalms iss iyul ayinda bas
verir. Bu aylarda hava soraiti imumi don mohsulunun formalagsmasina miihiim “té6hfo” verir.
Belolikla, iyun va iyul aylar1 havanin stres saraiti sobabindan gargidah hibridlarinin mohsuldar-
higinin azalmasina shamiyyatli doracada tasir etmis, slverisli iqlim saraiti olan 2017-2018-ci illords
hibridlorin mahsuldarhg stresli 2019-cu il ilo miiqayisads xeyli yiiksok olmusdur. 2019-cu ilds stres
faktorlar1 alverisli illorlo miiqayisodo hibridlorin biomorfoloji slamoatlori vo mohsulun struktur
elementlorino shomiyyatli doracods tasir etmisdir. Olverissiz iqlim ilindo mahsuldarhq gostarici-
Iorinin Jlverisli il il miiqayisasi olverigsiz atraf miihit soraitino uygun niimunslori miiayyanlos-
dirmay? imkan vermisdir.

Acar sozlar: qargidali, hibrid, stres, hava, yaginti, temperatur
GIRIS

Qargidali bitkisi biitlin diinyada shalinin arzaq tohliikasizliyinin tomin olunmasi baximindan,
heyvandarligin vo qusculugun yem bazasinin giiclondirilmosinds potensial imkanlara malik
miihtim danli bitki kimi becarilir. Diinya 6lkalorinds qargidalinin 20 faizi orzaq kimi, 15-20 faizi
texniki magsadlar ti¢lin, toxminan 60-65 faizi ise yem kimi istifads edilir.

Potensial don mohsuldarligi, bir hektardan ¢ixan yem vahidi vo qidaliligi baximindan
qargidali biitiin yem bitkilorinden iistlindiir. Qargidali deninden qarisiq yem istehsalinda istifads
olunmaqla yanasi, hom yem vahidi, hazm olunan protein va kifayst qoder karotinin olmasi onun
yasil kiitlo halinda istifadasine vo ham do ¢ox keyfiyyatli silos alinmasina imkan verir.

Qargidali bitkisi becormo soraitinin miixtalifliyino gora biitiin qitolords introduksiya vo
seleksiya yolu ila yiiksok mohsuldarliga vo uygunlagma xiisusiyyetine malikdir. Carpaz tozlanan
bitki olaraq gargidalinin genetik miixtolifliyinin genis olmasi onun qorunub saxlanilmasini vo
seleksiya proqramlarinda istifadosini tomin edir. Bu baximdan yiiksok mohsuldarlig, tezyetis-
konlik, vegetasiya miiddotinin qisaligi, isti igqlim soraitindo 2-3 dofo mohsul vermok kimi poten-
sial imkanlara malik qargidali bitkisinin becarilmasi olduqca aktual vo shomiyyatlidir.
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Qargidali yiiksok mohsuldarliq vo adaptivlik potensiali olan universal donli taxil bitkisi kimi
yiiksok plastikliyina goro torpaq ve iqlim faktorlarini somorali istifado etmok imkanina malik
olub, torpagin su vo qida rejimlorinin, okinlorin imumi aqrotexniki voziyyetinin yaxsilagdiril-
masina mohsuldarligin artimu ilo cavab verir (KpaBuenko, 2010).

Son dovrds qargidali mohsullarina artan tolobat, onun qida rasionumuza stiratlo daxil olmasi
6lkomizds do bu bitkiys digqqoeti xeyli artirmisdir. Homginin kond tesorriifatinda qusculugun vo
heyvandarligin siiratlo inkisafi bu bitkinin okin sahoasi vo mohsuldarliginin artirilmasini zoruri
edir.

Qlobal iqlim doyiskonliyi fonunda miiasir sortlarla yanasit respublikanin torpag-iglim
soraitino uygun intensiv tipli yiiksok mohsuldarliq, tezyetiskonlik kimi potensial imkanlara malik
qargidal1 hibridlarinin yaradilmasi boyiik shamiyyat kasb edir.

Respublikada seleksiya yolu ilo tokmillogdirilmo ilo yanasi, qargidalinin yeni sort va
hibridlarinin yaradilmasi vo kondisiyali toxum istehsali texnologiyasinin mévcud elementlarinin
yaxsilasdirilmasina ciddi zorurat vardir. Yerli sort vo hibridlor olverissiz hava goraiti baximindan
kifayot qodor adaptiv oldugundan idxal olunan hibrid vo ya sortlardan daha distiindiir.
Mommaodova va b., 2018).

Istehsal soraitindo toplanan mohsul becarilon sortun potensial mohsuldarlig: ilo olverissiz
iglim soraiti arasinda olan kompromisin yekun noticosi kimi qiymotlondirilmolidir. Miihit
amillori bitkilorin boylimasi vo inkisafi dovriindo onlara birbasa vo yaxud dolayis1 yolla tosir
edir. Bu amillorin bir qismi yiiksok mohsuldarliq potensialinin reallasmasina imkan verir, digor
qismi iso maneagilik toradir. Genotiplorin iqlimin stres amillorine davamliligi yiiksoldikca
mohsuldarliq gostoricilori asag: diisiir vo sabitlogir. Okingilik Elmi Todgigat Institutunda
aparilmis todqiqat islori gostorir ki, seleksiya yolu ilo se¢ilmis vo yaradilmis genetik baximdan
zongin baslangic materiallardan istifado etmoklo yiiksok adaptiv imkanlara malik sort vo
hibridlor yaratmaq miimkiindiir (Pycramos, 2016; I'acanoBa u 1ip., 2019; Riistomov, 2019).

Olkodo yerli istehsal hesabina qargidali donino olan daxili tolobatin yalmz miioyyen bir
hissasinin 6donilmasini nazaora almaqla, bu tolobatin ddonilmo payr veo iqtisadi somoraliliyin
artirtlmasi yolu ilo idxal asililiginin aradan qaldirilmasi vo homginin okino yararli torpaq
saholorindon somorali istifado olunmasi ii¢lin moveud yerli seleksiya sortlari ilo yanast becormo
soraitino uygun tezyetison, mohsuldar qargidali hibridlorinin yaradilmasi olduqca shomiyyatli vo
perspektivlilidir.

Istehsal vo istehlak toloblorina cavab veron adaptiv, yiiksok mohsuldar vo keyfiyyatli
qargidali hibridlorinin yaradilib tosorriifatlarda totbiq olunmasi mogsadi ilo tadqiqat aparilmigdir.

MATERIAL VO METODLAR

Todgiqat isi 2017-2019-cu illorde Okingilik Elmi Todgiqat Institutunun Zaqatala Bolga
Tocriibo Stansiyasinin (BTS) Porzivan sahosindo nomliklo tomin olunmus domyo soraitindo
apartlmisdir. Tocriibo sahosinin torpagt boz qonur, sabalidi vo qumsal tipli olub, su saxlama
qabiliyyati asagi soviyyadadir. Sahonin sum gatinin pH-1 neytraldir. Todqigat materiali kimi 7
sado hibrid, 2 xatli-sortlu hibrid vo standart kimi iso rayonlasdirilmis Zaqatala 420 sortu
gotiiriilmiisdiir. Kompleks qiymoatlondirilms mogsadi ilo niimunalor 5 m’ saholi loklords
qargidalinin becorilmasi ti¢lin iimumi gobul edilmis metodikaya uygun olaraq corgovi iisulla (35
x 70 sm), bolgs liglin optimal miiddot (aprelin III - mayin I ongiinliiylinds) va tovsiys olunan
aqrotexniki tolobloro uygun olaraq hektara 20 kq ciicora bilon don sopin normasinda okilmisdir.
Vegetasiya miiddotindo miivafiq fenoloji miisahidolorlo yanasit vizual qiymatlondirmolor do
apartlmisdir (Musayev vo b., 2008). Tocriibolordo ¢arpaz tozlanmanin garsisini almaq iiglin
se¢ilmis bitkilordo qicalarin perqament torbalarla tocrid olunmasi tomin edilmisdir. Xastolikloro
davamliliq “Qargidali xostoliklorinin saho identifikasiyasi” Beynolxalq metodikas1 oasasinda
aparilmisdir (Maize Diseases: A guide for field Identification. CIMMYT, 2004). Tosorriifat
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bioloji gostaricilordon bitki boyu, qicanin gévdoyo birlosmo hiindiirliiyli, yarpaq sayi, qica
uzunlugu, qicada don corgoalorinin say1, corgado don say1 toyin edilmisdir (Kupuyenko u np.
2007; Musayev vo b., 2008). Tam yetismo dovriindo qicalar yigilaraq mohsulun struktur
elementlari vo mohsuldarliq gostericilori miioyyanlosdirilmisdir (JJociexo B.A., 1985).

NOTICOLOR VO ONLARIN MUZAKIROSI

Diinyada gedon qlobal istilosmo prosesinin kond tosorriifat bitkilorinin mohsuldarligina olan
tosirini nozoro alaraq torofimizdon bolgonin iglim soraitindo bas veron doyisikliklorin analiz
edilmasina cohd gostorilmisdir. Bu moaqosdlo son 8§ ilin meteoroloji gostaricilori osas kimi
gotiirtilmiis, illor vo aylar lizro yagintilarin miqdari, orta vo maksimum temperatur gostoricilori
tohlil edilmisdir (codval 1; 2; 3). Aparilmis tohlilin noticoloring asason 2012 vo 2014-cii illorin
yagintilarin miqgdarma goro on quraq illor oldugu aydinlasdirilmisdir. Bu illordoki yagintilarin
miqdar1 timumi ¢oxillik gdstaricidon xeyli asag1 olaraq, 106.5-137.9 mm toskil etmisdir. Digor
iqlim faktorlarin1 nozors almasaq qalan illorin nomlikls tabii olaraq tomin olunmasini tam
gonaotboxs hesab etmok olar. Lakin bitkilordo {imumi don mohsulunun formalasmasi tokco bir
faktor hesabina basa golmayib, temperatur amillori do chomiyyatli tasiro malik olur.

Bolgads gargidali sopinlori adaton aprel ayinin ii¢lincli vo may ayinin birinci ongiinliiylindo
aparilir. Sahado tam ciicortilorin alinmas1 may ayinin birinci va ikinci onglinlilytline tosadiif edir.
Bitkilordo osas vegetativ kiitlonin omalo golmasi vo generativ orqanlarin formalasmasi iyun
ayinda, ¢igoklomo vo don omolo galmosi, denin dolmas: prossesi iso iyul ayinda bas verir. Iyun
ayindan baslayaraq giindolik orta temperaturun xeyli artmasi bitkilorin asas vo intensiv inkisaf
dovriino tosadiif etdiyindon aprel vo may aylarinda olan yagintilar onlarin normal inkisaf etmosi
liciin kifayot etmir. Iyun ayinda bélgade yagmntilarin migdarinin azh@ qargidali bitkisi iigiin stres
soraiti yaradir. Moasoloya bu torzdo yanasdiqda vo son sokkiz ili analiz etdikdo 2012, 2015 vo
2019-cu illor iyun ayinda yagintilarin diismo miqdarina goro nozori cohotdon stresli illor kimi
qobul edilmelidir. Orta temperatur gostericisinin bu illords coxillik ortadan 2.0-2.5°C artiq
olmasi bitkilorin inkisafi vo yekun mohsulun formalagmasi ii¢lin boyiik mohdudiyyotlor yarat-
musdir. Illor vo aylar iizro olan temperatur gostaricilorina goldikda iso 2015 va 2019-cu toqvim
illorinds iyun ay1 daha kritik (glindslik maksimum temperatur gdstoricisi iyun ayinda g¢oxillik
gostoricidon 2°C ¢ox) olmusdur.

Aparilmis bir sira todqiqat islori do quraqgliq va istilik faktorlarinin miixtalif donli bitkilorin
mohsuldarligina asash tasirini siibut edir. Rusiya alimlorinin sohra goraitindos apardiglari todqiqat
islorinin naticalorine goro illik orta yagintilarin miqdarinin 1 mm artmast donli bitkilorin
mohsuldarligmin  0.8% yiiksolmasino sobob olur. Onlar, eyni zamanda donli bitkilorin
mohsuldarligina aqroiglim soraitinin tosirini dyronarak belo bir vacib gonasto golmislor ki, orta
illik temperaturun 1°C artmasi donli bitkilorin mohsuldarhgmi 17% asag1 salir (BonomypuHa,
[Tapdénos, [TuBoBaposa, 2018).

Cadval 1. illor vo aylar {izro yagintilarin migdar1, mm

Aylar | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 Coxillik orta
gostarici, mm
Aprel 354 | 844 | 801 | 1488 | 1157 | 42.8 | 135 | 162.4 85.4
May 819 | 56.6 | 110.1 | 1243 | 1443 | 137.1 | 189.5 | 225.4 1337
fyun 108 | 1664 | 50.1 | 302 | 526 |1293]110.7 | 305 726
fyul 776 | 80.6 | 275 | 60 | 1129 | 375 | 887 | 394 588
Avqust | 32.3 | 43.6 | 1.6 | 56.1 | 186 11| 297 | 204 254
Comi 238.0 | 431.6 | 269.4 | 365.4 | 4441 | 347.8 | 432.1 | 478.1 3759
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Cadval 2. illor vo aylar iizro orta temperatur gostoricilori, °C

Coxillik
Aylar 2012 | 2013 | 2014 | 2015 |2016 | 2017 2018 | 2019 | orta
gostarici,
‘c
Aprel 16.7 13.4 13.7 11.6 14.1 12.5 13.1 12.5 13.5
May 20.8 19.1 21.4 18.2 18.6 18.0 20.0 20.1 19.5
Iyun 24.1 22.9 23.8 25.8 22.0 22.3 23.2 26.3 23.8
Iyul 24.5 24.6 26.3 26.7 24.4 26.9 27.8 25.9 25.9
Avqust 26.8 24.0 28.9 26.7 27.8 27.8 243 25.9 26.5
Cadval 3. illor vo aylar iizro orta maksimum temperatur gostoricilori, °C
Coxillik
Aylar 2012 | 2013 | 2014 | 2015 |2016 |2017 2018 | 2019 | orta
gostarici,
’'c
Aprel 23.8 19.3 19.4 17.3 19.9 18.7 18.0 18.1 19.3
May 26.0 24.9 26.8 23.7 24.6 23.5 25.5 26.0 25.1
fyun 29.3 23.4 30.1 31.9 28.2 28.0 28.8 31.9 29.0
Iyul 29.8 28.9 324 33.1 30.1 32.7 332 32.3 31.6
Avqust 32.9 29.7 35.7 33.1 33.9 34.2 28.7 32.0 32.5

Son illerds diinya miqyasinda iglim soraitinds bas veran doyisikliklor, xiisusi ilo do global
istilosma proseslorinin getmasi kond tosorriifati bitkilorinin mohsuldarliq gostoricilorini  xeyli
asag1 salir, qida tohliikesizliyinin tomin edilmasi ili¢lin toxiresalinmaz todbirlorin goriilmasini
vacib edir (A.M.AOnymnaes, 3.11.Aknapos, C.M.Mawmenosa, 2018). Buna goro ds yeni yaradil-
mis qargidali hibridlorinin plastikliyi onlarin torpag-iqlim soraitino uygunlagsma qabiliyyatinin
yuksok olmasi zoruridir.

2017-2019-cu tocriiba illorinde Zaqatala BTS-da yeni yaradilmis qargidali hibridlerinin
kompleks qiymotlondirilmasi aparilaraq, onlarin doyison iglim soraitindo biomorfoloji slamatlori
vo mohsulun struktur elementlori, mohsuldarliq gostoricilori dyronilmisdir. Illorin iqlim
soraitindon asilt olaraq hibridlorde todqiq edilon slamot vo mohsuldarliq gostericilori forqli
olmugdur. Bolgonin iqlim soraitinin meteoroloji analizlori gosterir ki, 2017-2018-ci iller
qargidalir okinlori iiglin kifayyat godor olverisli olmusdur. Biitiin illor lizro (2017-2019) may
ayinda bitkilorin boyiimasi vo inkisafi tam olverisli iqlim soraitindo ke¢gmisdir.

2019-cu tocriiba ili iso iyun ayindan baglayaraq stress amillori ilo zongin olmusdur. Qargidali
bitkisinin vegetativ kiitlosinin formalagsmast vo generativ organlarinin omologalmo proseslori
osason iyun ayina, ¢igoklomo vo don dolma dovrii iso iyul aymna tosadiif etdiyindon mohz bu
dovriin iglim gostoricilori imumi yekun mohsulun formalasmasinda xiisusi ¢okiyo malik
olmugdur. Cadval 1 va 2-ds verilon illor lizro havanin orta temperaturu vo yagintilarin miqdari
bunu siibut edir. 2017 va 2018-ci illords iyun-iyul aylarinda olan yagintilarin miqdar1 166.8 vo
199.4 mm oldugu halda, 2019-cu tocriibo ilinds iso bu gdstorici 69.9 mm togkil etmisdir.

Havanin orta temperatur gostoricisi iso 2019-cu ilin iyun ayinda ovvalki illorin miivafiq
gostoricilorinden 3.1-4.0 °C yiiksok olmusdur (Codval 2). 2017-2018-ci vegetasiya illorinds iyul
ayinda movcud olan yliksok orta temperatur belo, coxillik gostaricilorlo miigayisods, mohsul-
darliq gostoricilorinin osaslt azalmasina sobob olmamisdir. Bu onunla izah olunur ki, qargidali
hibridlori iyun ayinin alverisli vegetasiya dovriindon tam somorasli istifads etmis, bioloji cohstdon
bitkilor kifayyat qodor giiclii vegetativ vo generativ orqanlar formalasdira bilmiglor.
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Cadval 4. Hibridlorin biomorfoloji slamatlori vo mahsulun struktur elementlori,
2017-2018-ci illar iizra
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St. Zaqgatala 420 105 278 150 15.2 22.4 16.4 49 83.9 320
SP2x4 105 292 136 14.2 22.8 16.0 46 84.1 323
SP4x10 104 298 145 15.0 21.8 15.6 45 85.1 379
SP27x15 101 260 108 14.0 22.6 14.0 51 84.2 331
SP27x30 103 276 124 14.0 22.4 14.8 47 85.2 330
SP27x35 103 258 118 13.0 21.2 17.2 42 83.4 302
SP51x54 103 284 110 14.4 23.8 17.6 52 86.6 335
HP22x14 105 286 124 14.4 24.2 16.0 47 83.3 372
MSP26xZaq.-420 105 276 124 14.6 23.4 17.2 49 85.8 337
MSP27xZaq.-420 106 282 122 14.2 23.8 16.8 51 85.2 346

2017-ci tacriiba ilinds iyul va avqust aylarinda yagintilarin miqdarinin azlig1 vo orta ayliq
maksimum temperatur gostoricilorinin yiiksokliyi do (cadval 1; 2), yekun noticodo mohsuldarliq
elementlorinin asagi diigmosino sobob olmamisdir. Belo ki, may vo iyun aylarinda diigon
yagintilarin miqdart bitkilorin normal bdylimo vo inkisafini tomin edorak torpaqda toplanmig
olan ehtiyat nomlik yekun naticads yiliksok mohsulun formalasmasi ilo naticalonmisdir (cadval
6). Bu zaman &yranilon hibridlorin biomorfoloji slamatlori vo mohsulun struktur elementlori do
2019-cu ilin gostaricilari ilo miigayisods daha yiiksok olmusdur (codval 4, 5).

Cadval 5. Hibridlorin biomorfoloji olamatlori vo mohsulun struktur elementlori, 2019-cu il
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St. Zaqatala 420 101 [ 245 |84 14.0 226 176 |47 [804 |334
SP2x4 100 [245 [74 13.0 227 162 48 [855 [316
SP4x10 100 | 248 [107 13.1 210 167 |43 [829 |341
SP27x15 100 |214 [80 12.0 230 [158 [48 [83.1 289
SP27x30 100 [221 [79 13.0 213 [160 |48 [841 |305
SP27x35 100|251 [99 13.3 218 [160 |46 [845 295
SP51x54 100 [218 [76 12.2 207 162 [39 [84.6 |284
HP22x14 100 |240 |83 13.0 214 160 [41  [824 300
MSP26xZaq.-420 | 102|250 |86 13.2 237 160 [47 [83.7 313
MSP27xZaq.-420 99 [259 |85 13.0 233 [17.6 |48 [828 |289
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2017-2019-cu illordo qgargidali bitkisinin vegetasiya dovriindo aylar iizro maksimum
temperatur gostaricilorinin miiqayisali analizi do 2019-cu tacriibs ilinin mohz iyun ayinda daha
stresli oldugunu tosdiq edir. Bitkilorin bdylimasindo va inkisafinda, yoni vegetativ kiitlonin
toplanmas1 va generativ orqanlarin formalagma moarhalosinds bas veran stress amillori, nomliyin
azligr vo yiksok temperatur amillori yekun noticods hibridlorin biomorfoloji olamaotlori vo
struktur elementlorinin xeyli doyismosino sobob olmusdur. Bu slamatlorin iglim soraitindon asilt
olaraq hibridlor {izro neco doyismosini miisahido etmok ti¢iin 2017-2018-ci illorin naticalorinin
orta rogomlori codval 4-do, 2019-cu stresli ilin noticolori iso cadval 5-do verilmisdir.
Biomorfoloji olamotlordon vegetasiya miiddoati, bitkinin boyu, bitkido qiganin gévdoya birlogsmo
hiindiirliiyti, yetismo fazasinda yarpaqglarin sayi, mohsulun struktur elementlorindon isa 1000
donin kiitlasi nozars ¢arpacaq doracodo doyismisdir.

Oyronilon hibridlorin 2017-2019-cu illor iizro mohsuldarliq géstaricilori codvel 6-da
verilmisdir. Slverisli iqlim soraiti olan 2017-2018-ci tacriibs illorindo hibridlorin mohsuldarhigi
2019-cu stres ilino nisbaton xeyli yiiksok (1,9-59,6 s/ha) olmusdur. Umumon olverissiz iglim
soraiti olan todqiqat ilinds mohsuldarliq gostaricisinin xeyli asag1 olmasi ayani olaraq tacriibi
yolla 0z tasdiqini tapmisdir. 2019-cu tocriibs ilindo todqiq edilmis hibridlorin olverisli 2017-
2018-ci illorlo miigayisodo mohsuldarliq gostoricisi 2.1%-don 41.5 %-o godor asagi diismiisdiir.
Bozi hibridlordo iso (SP 51x54, HP 22x14, SP27x35, MSP26xZaqatala 420) orta mohsuldarliq
gostoricisi nisbaton az doyismisdir.

Cadval 6. Qargidali hibridlerinin mohsuldarliq gostericilari, s/ha, qicada

Orta Standartla
- mahsul miigayi
Hibridlor 2017 2018 2019 darhq, sedeqerq,

s’ha +
St. Zaqatala 420 1150 | 107.0 74.9 99.0 |  eooe-
SP 2x4 1242 | 109.5 72.6 102.1 +3.1
SP 4x10 94.2 111.0 75.6 93.6 5.4
SP27x15 1120 | 1240 72.5 102.8 +3.8
SP27x30 1060 | 110.0 74.4 96.8 22
SP27x35 1180 | 109.0 83.1 103.4 +4.4
SP51x54 1586 | 111.0 99.0 122.9 +23.9
HP22x14 108.0 | 1220 87.6 105.9 +6.9
MSP26xZaqatalad20 89.0 118.0 87.1 98.0 1.0
MSP27xZaqatalad20 1070 | 111.0 90.3 102.8 +3.8

Caodvollordon goriindiiyii kimi SP 51x54 vo HP 22x14 sado hibridlori {i¢ ilin yekun
naticaloring géro daha mohsuldar olmus, st. Zaqatala 420 sortu ilo miigayisado orta mohsuldarliq
gostoricilori 6.9-23.9 s/ha yiiksok olmusdur.

Beloliklo, niimunolorin garsilighi genotip x miihit soraitindo dyronilmosi naticosindo onlar
arasindan miixtolif iqlim soraitindo yiiksok fordi adaptasiya gabiliyyati hesabina sabit mohsul
vera bilon hibridlarin se¢ilmasi miimkiin olmusdur.

Alimmis naticolor doayisken iqlim soraitine adaptiv olan, plastik hibridlorin vo onlarin
valideyn formalar1 olan tomiz xotlorin yaradilmasi isinin davam etdirilmosini zoruri edir.
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BJMSIHUE U3MEHEHUWS KIUMATUYECKHX YCJIOBUI
HA YPOXKXAMHOCTH TMBPUIOB KYKYPY3bI

®.B.1llap6artos', C.A.Iynsimannes’, *C.M.Mamenopa'”’, C.A.AGaya6aruesa’

'MCX HUH 3emnedenus;
’Unemumym eenemuyeckux pecypcos HAHA

B crathe mpuBENEHBI pe3yJbTAThl MCCICAOBAHUS BIMSHUS MOTOAHBIX YCIOBHH Ha W3MEHUYHUBOCTH
O0rOMOP(OJIOTHYECKUX TPU3HAKOB W IOKa3arelield ypoXaHOCTH THOpUIOB KyKypy3wl. Co3naHue
BBICOKOIIPOAYKTUBHBIX THOPHIOB KYKYPY3bl, C YCTOMYMBOCTBIO K 3KCTpEMalIbHBIM (DaKTOpaM BHEIIHEH
Cpelbl, C IeNBI0 BBRIPANIMBAHMS B Pa3IMYHBIX SKOJIOTUIECKIX PETUOHAX PECIyOIIMKI COCTABIISIOT OCHOBY
MIPOBEJICHHOMN CeNeKINOHHON paboThl. ['mobanpHOE M3MEeHEeHHe KIMMaTa, 0COOEHHO TII00albHOE MOTET-
JICHHE, MOOYAMJIO HAC YACIUTh OOJBIIOC BHUMAHUE JAaHHOMY Bompocy. [IOBBIICHUS TeMIepaTyphl
BO3/[yXa, CHJIBHBII IIeperpeB IMOYBBI, HEIOCTATOYHOE BHINAJEHUE aTMOC(EpPHBIX OCAIKOB HEOIaro-
TIPUSITHO CKA3BIBAIOTCS HA PAa3BUTHH PACTEHUH, 0COOCHHO B IMepro1 (pOPMUPOBAHUS BETETATUBHON MaCCHI
Y TEHEPaTUBHBIX OpPraHoB. [[poIyKTUBHOCTH KYyKypy3bl B PETHOHE OOECIEUMBACTCS 32 CUET ECTECTBECH-
HBIX 0CaaKoB.JlJig MPOsSICHEHUS BIUSIHUS U3MEHEHUM MHTEHCUBHOCTH OCaJKOB M TEMIIEPATYPHl B TCUCHHE
BETETAIMOHHOTO TEPHO/a Ha MPOIYyKTHBHOCTh, HAMH IPOAHAJIM3UPOBAHBl METEOPOJIOTHIECKHE MTOKa3a-
TETH 3a MOCJIeIHUE BoceMb JieT. [1o rogam 1 MecsiaM MBI OIPEISIHIN KPUTHIECKUE CTPECCOBBIC TOIBI U
CE30HHBIE MecsIbl. YcTaHoBieHo, uTo B 2017 u 2018 romax moroaHbie YCIOBUSL OBLIM CPaBHUTEIIBHO
Oosee OMarompusATHBIMU JUTSL POCTa M Pa3BUTHUS KyKypy3bl, ueM B 2019 rony. B pernone dhopmupoBanue
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BEreTaTUBHOW MacChl M TI'€HEPAaTHBHBIX OPraHOB MPOMCXOAMT NPEHMYILIECTBEHHO B HIOHE, LIBETEHHE,
OIIJIOIOTBOpEHNE U (popMHpOBaHKE 3epHA B HIojie.B 3TH MecsIIsl MOTOAHBIE YCIOBHS BHOCST BECOMBII
BKJIaJ B (hOpMHpOBaHUE OOILEro yposkas 3epHa. Takum o0pa3oM, HIOHb M HIOJb OKa3alld CyIIECTBEHHOE
BIMSHUE Ha CHIKECHHE YPO’KalHOCTH T'MOPHUIOB KYKypy3bl M3-32 CTPECCOBBIX MOTOJHBIX YCIOBHH, a
ypoxaitHocte TrOpugoB B 2017-2018 romax mpw ONarompusATHBIX KIMMAaTHYECKHX YCIOBHSX ObLIa
3HAYUTEJILHO BhINIE, yeM B cTpeccoBoM 2019 roay. B 2019 roay crpeccoBbie GhakToOpbl OKa3aau CyIIECT-
BEHHOE BIHSIHHE Ha OMOMOPQOJIOTHYECKHE M CTPYKTYypHBIC 3JIEMEHTHI NapameTpbl THOPHUIOB IO
CpaBHEHHUIO ¢ OnaronpusaTHbIMH rofgamu. CpaBHEHHME IOKasaTelleil ypo)kallHOCTH B HeOJIaronmpusiTHbIE
KIIMMAaTHYECKUE TOIbI C ONAronpHATHBIMH TOAaMHU MO3BOJMIO BBIICIUTH O0pa3lbl, OTIMYAIOLIMECS
aIaTUBHOCTHIO K HEOJMArONPHUSITHBIM YCIOBHSIM CPEbI

Kniwouesvie cnoea: xykypysa, cubpud, cmpecc, no2o0a, ocaoku, memnepamypa

CLIMATE CHANGE EFFECT ON PRODUCTIVITY OF MAIZE HYBRIDS
F.V.Sharbatov', S.A.Dunyamaliyev', *S.M.Mammadova'?, S.A.Abdulbagiyeva'

"Ministry of Agriculture Research Institute of Crop Husbandry
’Genetic Resources Institute, ANAS

The article presents results of the study on influence of weather conditions on variability of
biomorphological characteristics and productivity components of maize hybrids. Creation of high
productive maize hybrids, with resistance to extreme environmental factors, with the aim of growing in
various ecological regions of republic, is constituted the basis of our breeding work. Global warming
processes made us pay great attention to this topic. An increase in air temperature, severe overheating of
the soil, insufficient atmospheric precipitation adversely affects the development of plants, especially
during the formation of vegetative mass and generative organs. Productivity of maize in the region is
supported by natural precipitation. To clarify the effect of changes in the intensity of precipitation and
temperature during the growing season on productivity, we analyzed meteorological indicators for the last
eight years. We have identified critical stress years and seasonal months by year and month. It was found
that in 2017 and 2018 weather conditions were comparatively more favorable for the growth and
development of maize than in 2019. In the region, formation of processes of the vegetative mass and
generative organs occurs mainly in June, flowering, fertilization and grain formation in July. During these
months, weather conditions make a significant contribution to the formation of the grain yield. Thus, the
months of June and July, due to weather stresses, significantly influenced the decrease in the productivity
of maize hybrids. In the 2017-2018 experimental years with favorable climatic conditions, the
productivity of the hybrids was much higher compared to the stressful 2019. In 2019, stress factors had a
significant impact on the biomorphological parameters and yield structural components of hybrids in
comparison with favorable years. Comparison of yield data in an unfavorable climatic year in relation to
favorable ones made it possible to identify samples that are distinguished by adaptability to unfavorable
environmental conditions.

Keywords: maize, hybrid, stress, weather, precipitation, temperature
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VIIK 634.1.055

CBOP M OLIEHKA 'EHOTHUIIOB KYJbTYPHOI'O I'PAHATA (Punica granatum L.)
B ABEPBAVI’KAHE

"C.B.IAJIKUEBA, 3.IL.MYCTA®AEBA n.¢.1.6., HA.TACAHOB 1.¢.n.0., 10uenT,
3.1. AKITAPOB ui.-kopp. HAHA, npo.

HUncmumym eenemuyeckux pecypcoe HAHA, Azepbaiioocan, baxy, AZ 1106, A3aonwie np.,155
sabinahajiyeva@mail.ru

B uccienoBaHuM ONEHUBAJIUCH NMATH 00pPAa3lOB MJI0J0B, KAK MECTHOI0, TAK W HWHTPOXYIHU-
POBaHHOI0 TreHOTHUNA rpaHaTa. JlaHbl cpeqHHe 3HAYEHUs TOKa3aTejell HM3YyYeHHBIX COPTOB.
YcTaHoB/I€HO, YTO cpeqHssa Macca mioaa cocrapisuia ot 107 mo 606 r, BeicoTa - ot S0 10 98 MM,
macca 100 3epen -23-59 r, cpeannii nuamerp — 55-105 mm, o0bem coka - 63-320 mu. Ilpu ouenke
BKYCOBBIX KA4eCTB FeHOTHIOB ObLJIO 00HAPY:KeHO, YTO0 14 reHOTHNOB ObLIM caaakuMu, 16 ciaan-
KOBATO KUCJI0-caaakumMu u 19 - kucabsimu. IIpu nccjienoBanuu mJjioAa yCTAHOBJIEHO, YTO T€HOTHIIBI
pa3/iu4aloTcs M0 OKpPackKe KOKYpbl:1l reHOTHI MMeeT CBETJIO-P030BYI0, 12 TeHOTHIIOB - PO30BYIO,
1 - BumHeBYy10, 1 - 3es1eHOBaTYHO, 1 - KeTYy10, 1 TEMHO-BHIIHEBYIO, 6 -MaJIMHOBY10, 19 - KpacHy10,
2 - APKO-KPACHYI0, 5 - TEMHO-KpPacHYI0 OKpacky. TBepaocTh ceMsiH, YTO SIBJIfIETCSl ellle OHOM
MOMOJIOTUYECKOH 0CO0eHHOCThIO, OblIa OLeHeHa Kak TBepaas y 20, ymepeHHo-TBepaasi y 25,
MSTKasi Y TpeX M 04YeHb MSATKasl Yy OJHOro reHotuna. U3 reHOTHNOB, KOTOPbIe MbI UCCJIEI0BAIH,
8 ObLIM mo3aHecHesible, 24 cpeaHecnesibie U 17 panHecneable. B Hamem ucciaenoBanun 14 reHo-
THUIIOB rPaHaTa ObLIM 0TOOPAHBI /ISl CTOJIOBOr0 MUTAHUsA. UeThIpe reHOTHNA ObLIU 0TOOPAHBI JJIs
HCMOJIb30BAHUSI B NPOU3BOACTBE JUMOHHOH KHCJIOTHL. B OynymemObL10 Obl 1Hejecoo0pa3HoO
NpuBJIeYb HUMeIuecs copra u (GopMbl I JaJbHEHIINX HCCIAeT0BAHUIT M YBEJIMYUTH MPOU3-
BOJICTBO J7TOr0 LEHHEHIero pacreHus. JTH MCCIAEI0OBAHMS CO3AI0T OCHOBY /Jisl BbISIBJEHUS
CYLIEeCTBYIOIETr0 NMPOM3BOACTBEHHOr0 MNMOTEHUMAJAa U NePCHeKTHBHBIX TeHOTUNOB rpaHara. B
JajbHeleM OyAyT JaHbI IOAPOOHbIE XapAKTEPUCTUKHU BbISIBJEHHBIM (p)OPMaM M COPTAM, YTO AACT
npaBUJIbHOE HANpaBJeHHe OyIyIIHMM HCCJIeT0BAHUSIM, a COOP OTOOPAHHBLIX T'€HOTHUIOB ACT
BO3MO:KHOCTH MECTHBIM (hepMepaM €034aBaTh HOBbIE TPAHATOBbIE CAJAbl M 3TO OydeT MOAAEPKKOM
IJIs1 pa3BUTHSA IKOHOMHKH cTpanbl. M3ydeHne Macchl MJ10/1a, BHIX0/1a COKA, BKYCa, MATKOCTH CEeMSTH
reHOTHIIOB TPaHaTa, 1aeT BO3MOKHOCTh PEeKOMEHI0BATH Te€ WJIM HHbIE COPTA MPH MPOU3BOJACTBE
rPaHATOBOr0 COKA, JUMOHHOM KUCJIOTHI U [JI51 0TOOPA CTOJIOBBLIX COPTOB.

Knioueevie cnosa: Punica granatum L., xuciomnocmoe, 6blx00 coka, ysem H10008, mMEEpOOCHb
cemsn

BBEJIEHUE

['panat — pacTeHue, KOTOpoe H3JaBHA BO3/ENIBIBACTCS YETOBEKOM JJIsi MCIOJB30BaHHUS B
MUIIe, MEIUIMHCKUX U JPYTUX IeisX. BelpamiuBaHue rpaHata MepBOHAYaIbHO HAYalOCh Ha
TeppuTopuu coBpeMeHnHoro Ilakucrana u Adranucrana, a 3aTeM pacnpocTpaHuioch B Upan u
Meconortamuto (Kaygisiz, 2009). Umeercss 3 neHTpa NpouCcX0oXkAeHUs rpaHaTa. binkHeBocTod-
HBI METaleHTp SBISETCS MEPBUYHBIM ILIEHTPOM TIeHeTHYecKol auddepeHinanum 1 mpouc-
XOXICHHS TPaHATOBOTO pacTeHus. MeraneHTpel Manoit Asun, Mpana, Adranucrana, Kaskasa,
Cpenneit Azun, Munun u [lakuctana Takke BKIIOYEHBI B ATOT LIEHTP. BTOphIM 3apoxkaarommm-
cs1 MeraneHTpoM sBisiercs: CpeauszemHoMmopbe (bimxauit Boctok, CeBepnas Adpuka, [Tupenen,
bankanckue wmerarnenTpel) U Boctounas Asms (Kwuraid, meranentpbr Anonwm). Tpermii —
cocpenotoueH B CeBepHoil u IOxHoit Amepuxe (meraueHTpbl CeBepHoil u JlaTmHCKOMU
Awmepukn) u FOxHON Adpuke. XoTa pacTeHus: rpaHaTta U3ydajalch UCCIEI0OBATENSIMU B Pa3HbIX
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ctpanax (Mars, Marakchi, 1999), notenunan MHOTUX COPTOB B 3TUX LIEHTpax €lle He M3y4eH.
WHTpONyKIMS pa3iuYHbIX COPTOB M (POPM U3 3TUX LEHTPOB uId cOOpa reHOo(OHAa OcTaeTcs
CJIOKHOHM W HepeleHHOo# mpobaemoii.Bo Bcem Mupe mzBectHo 6onee 500 coproB rpanarta. He
TOJIBKO COpPTa, HO W pasiauyHble (OpPMBbI rpaHaTa SBISIOTCS HE3aMEHHUMBIMH T'€HETHUECKUMHU
pecypcamu. K coxaneHuto, ompejelieHHass 4acTb ITHX PECYpPCOB, K MPHUMEpPY, HEKOTOpbIE
HapOJIHbIe CEJIeKIIMOHHbIE copTa M (OPMBI HAXOJATCS Ha TpaHM Hcuye3HoBeHus. I[losTomy,
YUMTBIBas LIEHHOCTh I'paHaTa, COXpaHEeHUe ero 60ratoro pazHooOpasus JOHKHO CTaTh OJHOM U3
caMbIX Ba)XXHBIX 33/a4 JUId OyIyIIMX MOKOJEHUH. J[Is1 3TOro HeoOX0JMMO MPOBOAMUTE IKCIIETH-
LIMOHHBIE pabOTHI JJIs1 cOOpa HOBBIX CEJEKLIMOHHBIX COPTOB U GopM. Hakomnenue u pacumpenue
TeHEeTHYeCKOoro (hoHna KyJIbTYpPHBIX BHIOB I'paHaTa HE TOJBKO MO3BOJIUT HCIOJIB30BaTh ITH
BUJIbI B CEJIEKLIMOHHOMN JIEATENBHOCTH, HO TaKKe MOMOXET BOCCTAHOBUTH CEJIEKIIMOHHBIE COPTa
u ycTpaHuTh ux mnorepro. B 2005 romy c menplo 3amiuThl, COXpPAaHEHHS W HaAJIEXKallEero
HCIIOJIb30BAaHUsl TEHETUYECKUX pecypcoB MexXTyHapOJHbII MHCTUTYT T€HETUYECKHUX PECYPCOB
pactenuii (IPGRI) B pernonax LlenrpansHoit u 3anannoi Azuu u CesepHoit Appuku (CWFNA)
HayaJl CBOIO JAESITETbHOCTD [0 U3yUEHUIO IPaHAaTOBOIO PACTEHUS C HEMPABUIbHOM Opranu3anuen
UCIIOJIb30BaHUsl M COXPAHEHUs] TE€HETHMYECKHX pecypcoB. Tak, B 1934 romy Ha cranuuu
Kappeirana B TypkMeHucTtane Obla 3aJI0)K€HA OCHOBAa KOJUICKIIMH T'paHAaTOB B MHPOBOM
Macmrabe (Mars, Marakchi, 1999).

MATEPHUAJIBI U METO/bI

B nameit pabore Obi1 uccnenoBaH P.granatum L., KOTOpBIN SBISETCS OAHUM U3 JIBYX
BUJOB pona Punica. Vcnonp3oBaHHBIE B uUccieqoBaHMM 49 TIpaHaTOBBIX TI'E€HOTUIIOB ObUIN
cobpanbl B 9 permonax AsepOaitmkana (Ammepon, Capaii, ['eituait, Armam, Cabupaban,
I'sapxa, amkup, ToBy3, 'azax). Y pacreHuil, BbIIEICHHBIX M NOMEUEHHBIX HaMH, B XOJI€
MEepBON HKCIEIUIMH B PErHMOHBI OBLIM HM3y4YeHbl HEKOTOphIE MoKazarenn. MopdomnoMonoru-
Yeckre M OMOXMMHUYECKHUE OIEHKH ObUIM MPOBEJIEHBI HAa 5 MPOM3BOJILHO BBHIOPAHHBIX IUIOJAX
oHOTO oOpaslia pacTeHWil. BbrumcneHsl cpeqHue 3HAYEHUS MONYYEHHBIX JaHHBIX. bbUTH
MCCIIeZIOBAaHBI TaKUe MPU3HAKH, KaK Macca, JUaMeTp, BBICOTa, M MHIEKC (OPMBI TUTI0/1a, HHICKC U
¢dbopMa yanieyku, TONIMHA W Macca KOXYphI, ATUHA W auameTp 3epeH, Macca 100 3epeH u
CEMSH, BBIXO/JI COKa, COJEpKaHUE caxapa U KHUCIOTHOCTh, COOTHOIIEHHE KOXKYPhI K Macce IIo/a.
DT mNpu3HaKK OBLTM OIEHEHbl HAa OCHOBE MEXIYyHApOJIHBIX JAecKpuntopoB. [Ipusnaku,
CBSI3aHHBIE C JUTMHOM, ONpenessii HUPPOBBIM LUpPKyJeM. [Ipu3Haku, CBA3aHHBIE C MacCoi,
U3MEpSIM C HUCIOJB30BAaHUEM DIEKTPOHHBIX BecoB ¢ 4yBcTBHUTeNbHOCTHIO 0,01 r. MHaekc
dbopMbI TUI010B paccunthiBaics o ¢popmyne F = D1 / H1, rne D1 - amamerp, a H1 - BbicoTa
miona. Muanekc ¢opmel vameukn Beramcisid mo ¢gopmyne C = D2/H2, rne D2 sBnsercs
nuamerpoMm, H2 BoeicoToit wameuku. KonmdecTBo caxapa B IUIOJaX W CYXOro BEIIECTBa,
pPacTBOPUMOTO B BOJIE, ONPEACISIIN C MOMOIIBI0 pydyHOro pedpakromerpa. OOpa3ibl 4epeHKOB
MMOMEYEHHBIX HAMHU BO BPEMs SKCIEAMIMKM ObLIM BbhICaKEeHBI Ha Arnamickoi Hayuno-uccieno-
BaTEIbCKOWM cTaHIIMM MHCTUTYTa TeHETUYECKUX PECYPCOB.

PE3YJIBTATBI U UX OBCYXKJIEHHUE

Hamu npuBonATcs AaHHBIE MOJYYEHHbIE Yy IUIOJIOB TpaHaTa pPa3jiudHbIX COPTOB IO
M3YUYEHHBIM MPU3HAKaM M CPAaBHEHUS C TAaHHBIMU 3apyOeKHBIX UCCIIeI0BATEINEH.

Macca niioga. beuio yCcTaHOBIIEHO, UTO CpefHss Macca Iuioa BapbupoBaia ot 107 go 606
r. Camblii OONBIION IO OBLT OTMEYEH B TeHOTHINE rpaHara «lllax-Hapy», KOTOPBIA COCTaBIISUI
606 1. CopT «3akaTanbCKUD» CpPeAr U3yYEHHBIX T€HOTHUIIOB MMEJI CaMblil MaJ€HbKUN TUION C
Maccoit 107 r. beuto onpeneneno 13 renotunos ¢ maccoit mwiogoB ot 100 g0 200 r; 12 - ot 200
10 3001 ; 16 - ot 300 10 400 1; 1 8 - oT 400 g0 600 r. MccnenoBanue, mpoBeaeHHOE [ FOHIOT b1
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M €ro COTPpyJAHMKaMH HaJl TPAHATOBBIM pPAaCTEHHEM, IMOKa3aJio, 4TO CPEIHSs Macca IUioaoB 24
IpaHAaTOBBIX TEHOTHNOB cocTaBimsuia oT 161,45 mo 302,35 r (Giindogdu vo b., 2010).
Texpanudap u ero coTpyJHUKH OTMETHIIN, yTO 20 COPTOB UPAHCKOTO MPOUCXOKICHHS rpaHaTa
umenu maccy ot 196,89 mo 315,0 v (Tehranifar et al., 2010). ®eppapa u COTPYAHUKU B CBOUX
paboTax mokas3ajiu, YTO Y BOChbMHU I'€HOTHIIOB TpaHaTa, BRIPAIIICHHBIX B AITyJIMH HA FOTO-BOCTOKE
Wrtanuu, macca mmomoB coctaBisia oT 169 mo 575 r (Ferrara et al., 2011). B mpyrom
uccienoBanuu, npoeaeHHoM Kpuiba B Typruu, Obu10 ycTaHOBIIEHO, UTO Y 15 copToB rpaHara
CPEIHIOI Maccy IUIOZIOB BapbupoBania oT 267,72 go 650,56 t (Kilig, 2014). lanpHeiimue
uccnenaoBanusi B Typumu mokazanu, 4to 10 pa3audHBIX T€HOTHIIOB T'paHAaTa OTIWYAIOTCS IO
Mmacce miojoB B mpexaenax 198,8-366,0 r (Cicek et al., 2019). Anb-/[)xa60apu cpaBHHBas
MOP(OJIOTHUECKUE U TTOMOJIOTHYECKHE XapPaKTEPUCTUKH HPAKCKUX COPTOB TpaHaTa, OTMETHII,
YTO Macca Imio10B Konebnercs mexay 129,8 u 578,51 r (Al-Jabbari et al., 2019).

Pasmep niiona. B renotunax rpanara Obu10 0OOHAPYKEHO, YTO TUIOBI UMEIOT pa3zmep oT 50
1o 98 mm. HawnmeHnbliasi BeICOTa MJI0JIOB ObLIa Y copTa «YIIbBHY, ¢ Toka3zarenem 50 mm. Kpome
Toro, O6but0 uAeHTUUIMpoBaHo 10 reHOTHUIOB ¢ BBICOTOM OT 50 10 60 MM, 17 - oT 60-70 MM U
22 renotuma ot 70 mo 100 mm. Haumenbmmii amamerp TMJI0J0B HAOMIOAANCS Yy copTa
«3akatanman(55 MM), aHanOonpIuil TUaMeTp y copta «Ar Bemec» - 105 mMm. ¥V 21 renorumna
JMaMeTp Tu10/1a BappupoBai B mpeaenax 55-80 mm, y 10 -80 - 90 mm, ay 17 - 90-110 mm. Hammm
HccheoBaHusl OBUTM YaCTUYHO CXOXHU C paboramu Ipyrux uccienosarenedl. Mccnemnosanue
Kepimpiua Ha rpaHaTax Mmokasasio, 4TO BBICOTA IUI0Ja BapbupyeT oT 69,60 mm 10 92,71 mm (Kilig,
2014). B apyroMm uccienoBaHuH, TpoBOAUMOM B TypIiuu camblii HU3KUHM MOKa3aTelb BBICOTHI
mioAa coctaBuia 58,7 MM, camMblil BRICOKUHN - 79,7 MM, a AMaMeTp TUI0/Ia U3MEHSJICS B Mpeenax
68,1-86,9 MM (Cicek et al., 2019).

Pa3zmep uwameuku. bBbUIO0 yCTaHOBIEHO, YTO BBICOTA YalI€UKH HCCIETYEMBIX COPTOB
MeHsJIach B ipeaenax 9,5 - 28 mm. Haubosbiiee 3Ha4eHHE BRICOTHI YaIIEYKH OBUTO 0OHAPYKEHO
y re”Hortuna « Ar Benecy», a Haumenbiiee y reHotuna «Auuk J[oHa». Bplio ycraHOBIEHO, UTO
y 34 TeHOTHIOB BbIcOTa Yarnieuku konebmuercst ot 10 1o 20 mm, y 29 rerotunos ot 20 10 28 mwm.
Mapc u Mapakuu B CBOMX UCCIIEJJOBAHUSX, U3y4asi TYHHUCCKHE TpaHaThl, OTMETHUIIU, YTO BBICOTA
IJIOJIOBBIX YallleueK M3MeHsIach B mpeaenax 12 - 21 mm (Mars, Marakchi, 1999). Uto kacaercs
JMaMeTpa Yalleykyd, B TEHOTUIIaX OH BapbupoBal oT 9 1o 23 mm. [lo aTomMy npu3zHaKy cambli
BBICOKMI IOKa3zarenb y copta «Ar Benec» (23 MM), u camblii HU3KHHM — y copTa «Auuk JloHa»
(9 Mm). Tmametp rutogoBoi yamedkd y 10 reHOTUIIOB Kojebancs mexay 9 um 17 mm, y 16 -
Mexay 17u20 MM, ay 23 - mexay 20 u 23 mm.

Oo6bem coka. O0beM coka, nmomydaeMblii U3 100 © cemsiH, ObUT CaMBbIM BBICOKUM Yy COpTa
«®Dapam» ¢ MakcuMalbHBIM 00BeMOM 320 Mil, U caMbIM HU3KUM — 63 M1 y copTa «A3sep-
Oaitipkan». Y 22 TeHOTHIIOB KOJIMYECTBO IIJI0JIOBOTO COKa BapbupoBajo Mexay 60 u 150 M, a y
27 renotunoB mexay 150 u 300 mu. Anp-Maiiman u Axmen, Npu HCCIEIOBaHUM TIpaHaTa
«Tandun», onpenenunu o0beM IJIOIOBOTO coka B kKoiauwdecTBe 156 mi. (Al-Maiman, Dilshad
Ahmad, 2002). I'toH0r/1bI IPY UCCIIEIOBAaHUH TPAHATOBOTO PACTEHUS, OTMETHII, YTO KOJIMYECTBO
IJI0JIOBOTO COKa BapbupoBaio mMexay 76-170 mu (Gilindogdu, 2006). lanHble, molydYeHHBIE B
HaIIUX MCCIIEIOBAHUAX, TTOKA3aJIM, YTO KOJIUYECTBO COKA HAIIUX T€HOTUIIOB OBLIU BHIIIIE.

Bkyc miopos. IIpu ornenke BKyca IUIOAOB OBbLJIO YCTaHOBIEHO, YTO 14 T€HOTHUIIOB OBLIH
claakuMu, 16 — cmagKoBaTO-KUCIO-CIAIKUMHU U 19 — KUCIBIMH. YCTaHOBJIEHO, UYTO KHUCIIbIE
TeHOTHUIBI TOIXOAAT Ui MPOU3BOJICTBA JTUMOHHOM KHCIOTHI, HHBIE T€HOTHUIIBI MOTYT HCIIONb-
30BaThCsl, KaK CTOJIOBBIE COPTA.

Oxkpacka ko:xkypbl. [Ipu uccnenoBanuu miaojia yCTaHOBJIEHO, YTO T€HOTHUITBI Pa3THYAIOTCS
[0 OKpAacKe KOXYpHhl:]l T€HOTHUIl UMEET CBETJIO-pO30BYI0, 12 reHOTHUIIOB — po30BY0, 1 — BuII-
HEByl1o, | — 3emeHoBaTyto, 1 — xkenryro, | TeMHO-BHIIIHEBY1O, 6 — MAIMHOBY1O, 19 — KpacHy1o, 2 —
SIPKO-KPAaCHYI0, 5 — TEMHO-KpacHyr oOkpacky. O3zatak npu wuccienoBaHud 20 TpaHATOBBIX

30



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, IX cild, Ne 2 (2020)

reHoTUnoB Typlyy yCTaHOBUIL, YTO I[BET KOKYPbI — O€IbIil y Tpex reHoTuroB, y 10 — oH cBeTio-
PO30BBIH, y 5 — po30BbIi 1 KpacHbIi y aByx renorunos (Ozatak, 2010).

Macca cemsiH M 3epeH. YcTaHOBIIeHO, yTo Macca 100 3epeH BapbHpoBana B Ipenenax
23-59 r. Camblii BBICOKUH MOKa3aTelb IO 3TOMY TMPU3HAKY OBLT OTMEHYEH Yy copTa «I BIPMBI3BI
Hap» (59 1) u campiii HM3KHMA y copToB AOunsracum u bama Mypcan (23 1). [lomag u ero
corpyanuku (Polat vo b., 1999) ycranoBuiu, 4To y Typelkux coptoB rpanara macca 100 3epen
BappupyeT oT 29,0 no 50,0 r. [Toka3arenu, moxydyeHHbIE HAMU UJIEHTUYHBI ¢ JAHHBIMHU JPYTHUX
HCCIIE0BATEIICH.

Toammua koxypbl. Hame wuccnenoBaHue mnokaszano, 4YTO TOJIIMHA KOXYpHI IUIOAA
cocraBimsia 1,8-2,5 mmy 12, 3-4,1 mm y 18 u 4-4,8 mm y 19 renotunos. B Typuuu nposenen-
HBIE HCCIIeI0BAaHUS MTOKa3alH, YTO MTOKa3aTelb 110 BbIlIEyKa3aHHOMY MPU3HAKy BapbupyeT oT 1,3
10 2,8 MM (Yildiz va b., 2003).

TBepaocth cemsiH. Y 20 reHOTUIIOB ceMeHa ObLIN OLIEHEHBI, KaK TBEPAbIE, Y 25 FreHOTHUIIOB,
KaKyMEpEeHHO TBEpJbIe, Y TPEX, KaKk MATKHE,y OJIHOrO T€HOTUIIA, KaK OYeHb Msrkue. B npyrux
UCCIIEIOBaHUAX ObLIM OMHCaHbl 12 TEeHOTHUIOB CTBEPAbIMHU, 11 — yMEpPEHHO TBEPIBIMH U JIBa C
msirkumu cemeHamu (Gilindogdu, 2006).

HNupexc ¢popmbl minoaa. [lpu n3yuenun uHaexkca GopMsel mioaa Obuio 0O0HAPYKEHO, YTO OH
m3mensiercs B npeaenax 0,9 - 2,9, camoe HH3KOe 3HaUeHHE OTMEYeHO y copTa «Memecy (0,9) u
camoe BBICOKOE - y copTa «['bIpMbI3BI Ta0BIT (2,9). Unaekc Gopmel y 18 reHOTHIIOB BapbupoOBa
Mexay 09 u 1,1;y24-1,1u1,19,a y 7 renorunoB mexay 1,19 u 2,9.

Boixoa coka. Beixon coka konebanicsa mexay 31-70%. YcraHoBIIEHO, YTO CaMblil HU3KUUN
MPOLEHT coka HaOmomancs y copra «Manbra»y (31%), a cambrii Beicokuii y coprta «/pu
nene»(70%). Boixon coka y 9 reHotunoB uzMensuics mexay 30-50%, y 29 renorumnos - 51-60%
ny 10 renotunos — 61-70%.

Kucaornocts n caxap. Ilpouent xuciaornoctu koinebancs mexay 0,7 u 3,0%, npuuem
camasi BBICOKasi KUCIIOTHOCTh OTMeUeHa y copra «Yaxpau [roneiima», a camas HU3Kas y copra
«®apam». IIpoueHt caxapaBappupoBan B npenenax 14,5-19% npuuem Haumbonbliee couep-
’KaHHe caxapa oTMeueHo y copta "Hamanran", a camoe Hu3Koe y copra "Menu rbipMbI3bI”.

Hamm nanHbie UIGHTUYHBI ¢ HEKOTOPBIMH JTUTEPATYpHBIMU NaHHbIMU. Tak, Kazankas u ee
COTPYJHUKU TPOBEJNM HCCIEAOBAHMUSA MO TEHOTHUIIaM TpaHaTa M OTMETWJIM, YTO Macca IUIoja
BappupyeT Mexay 197-310 r, BbicoTa U 1uaMeTp IJI0JI0B COOTBETCTBEHHO — 61-74 mm; 71-84
MM; o6beM muioga 100-300 My, KOJTMYECTBO TUIOJOBOTO COKa KoJIeOaeTcss Mexay 52-126 mi u
obmas xucinorHocts 0,3-1,1% (Kazankaya vo b., 2003). O3Typku ero COTpyAHUKH IIpH
UCCIIEeIOBAaHUH TYPELKUX I'paHaT, OOHApYX MM, YTO Macca IJI0JI0B HU3MeHsIach Mexay 207,3-
689,5 r, BeIcOTa - 65-95,8 MM; nuametp 72,8-108 mm; BbicoTa vameuku 12,1-17,9 mm, auamertp -
9,15-22,5 mm; Macca 100 3epen 25,3-49,4 1, u BbIxof coka 78-296 ma (Oztiirk va b., 2019). B
JIPYTUX WCCIENOBaHUSIX Mypazoriy M €ro COTPYJHHUKOB IPOBEICHHBIX Ha 46 TeHOTUnax
rpaHaTra, OTMEYEHO, YTO Macca y miIofoB kojednercs mexay 131-337 r, Beicota - 60-81 MM,
nuametp mioa0B 30,8-88,9 mMm; Beicota uameuku 11,0-26,1 mMm, nuamerp vameuku - 11,2-18,1
MM; KUCIOTHOCTH 1,5-2,9%. B npyrom uccienoBaHuu, TPOBEAECHHOM Wbuians u ee COTPY/IHU-
KaMHM, Macca y IoioB BapbupyeT Mexay 192 u 388 r, BbicoTa 110708 62-78 MM, nuamerp - 68-
90 mMm, BbIxo coka 28-55%, Tommunaa KOxKypsl 1,3-2,8 mm, kucinotHocts 0,37-4,3% (Yildiz vo
b., 2003). Tubet u Onyp (Tibet, Onur,1999) npu u3ydyeHnn HeHOIOTHIECKUX U TOMOJIOTHIECKUX
XapaKTepUCTUK 35 TrpaHaToBbIX reHoTUnoB CpeauzemMHoMopba U FOro-Bocrounoit Anaromnuwu,
OTMETWJIM, YTO Macca IUIOAOB Bapbupyer Mexay 223-493 r, nuamerp - 78-102 mm, BbicoTa
mioAaoB 67-88 MM u  kuciotHocth 0,19-2,38 %. M3 reHoTUNOB, KOTOPBIE MBI UCCIEIOBAIU -
8 mo3aHecnenble, 24 cpeaHecnensie U 17 paHHECIENbIE.
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BbIBO/IbI

W3y4yeHHble HAMU T€HOTHIIBI 110 Macce MI0/1a, 00bEeMy II0I0BOTO COKa, BKYCOBBIM KauecT-
BaM, MATKOCTH CEMSH IPEINOUYTUTENIBHBI AJI NPOU3BOJCTBA I'PAHATOBOIO COKA M JINMOHHOMU
KHMCIIOTBI, YTO TIOKa3bIBa€T 3HAUMMOCTb 3TOTO PACTEHHS.

B namewm wuccienoBanuu 14 reHOTHIIOB IpaHaTa ObLIM OTOOpaHBI, KaK CTOJIOBBIE COpTA.
Yetbipe TeHOTHNA OBUIM OTOOpaHbI JJI UCHOJIb30BaHUS B MPOU3BOJCTBE KUCIOTHL. B cBsi3m ¢
TeM, 4To AszepOaiijkaH SBISETCS OJHUM U3 OYaroB 3apOXKJICHHMS 3TOTO0 PACTeHHUS M KIMMa-
TUYECKUE YCIOBUS SIBJISIOTCS MOAXOSIIMMHU IS €r0 BhIpalMBaHUs, HEOOXOIUMO YBEIUYHUThH
CYLIECTBYIOIIMNA IPOU3BOJACTBEHHBIM NOTEHLHUAN. OTH HCCIIEIOBAaHUS CO3Jal0T OCHOBY s
BBISIBJICHHSI CYIIECTBYIOIIETO IMPOU3BOJCTBEHHOTO MOTEHIIMAla W MEPCHEKTUBHBIX T'€HOTHUIIOB
rpaHara. B nanpHeiimem OyayT AaHbl MOAPOOHBIE XapaKTEPUCTHKH BBIIBICHHBIM (GopMaM H
copTam, YTO JIacT MPaBUJIBHOE HaIlpaBJIeHHE OYyIyIIMM HCCIIEIOBaHUSIM, a cOOp OTOOpaHHBIX
TEHOTHIIOB JJaCT BO3MOXXHOCTh MECTHBIM (hepMepaM CO3/1aBaTh HOBBIE IPAHATOBBIE CaJbl U 3TO
OyIeT MOANEp>KKOM ISl pa3BUTHSI SKOHOMHUKHU CTPAHBI.
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AZORBAYCANDA YAYILMIS MODONI NAR (Punica granalum L.) GENOTIPLORININ
TOPLANMASI VO QiYMOTLONDIRILMOSI

*S.V.Hac1yeva, Z.P.Mustafayeva, N.O.Hasonov, Z.i.kaarov
AMEA Genetik Ehtiyatlar Institutu

Tadqiqat isinda yerli va introduksiya olunmus nar genotiplorindon gotiiriilmiis bes meyve niimunasi
qiymeotlondirilmis, gostaricilorin orta qiymstlori hesablanmisdir. Orta meyva ¢akisinin 107-606 q, mey-
vaonin hiindiirlilyli 50-98 mm, meyvenin diametri 55-105 mm, sirasinin hacminin 63-320 ml, 100 gilonin
kiitlasinin 23-59 qr arasinda dayisdiyi miiayyon edilmisdir. Genotiplorin meyva dadi qiymatlondirilorkon,
14 genotip sirin, 16 genotipin sirin meyxos vo 19 genotipin turs oldugu miisyyon edilmisdir. Meyvalorin
gabiq rongi arasdirildiqda, 1 genotipin agiq ¢ohrayi, 12 genotipin ¢ohrayi, 1 genotipin albali, 1 genotipin
yasilimtil, 1 genotipin sar1, 1 genotipin tiind albali, 6 genotipin morugu, 19 genotipin qirmizi, 2 genotipin
al qirmizi, 5 genotipin iso tiind qirmizi rongds oldugu miiayyan edilmisdir. Bagqa bir pomoloji xiisusiyyat
olan toxumun sortliyi, 20 genotipdo sort, 25 genotipds orta sort, ii¢ genotipdo yumsaq v bir genotipdo
cox yumsaq olaraq qiymetlondirilmisdir. Tedqiq etdiyimiz genotiplorin 8-nin gecyetison, 24-niin
ortayetigon, 17-nin tezyetison oldugu miisyyon edilmisdir. Toadqigatimizda, siifralik gida iiclin 14 nar
genotipi secilmisdir. Limon tursusu istehsalinda istifado iiglin yararli olan dord genotip secilmisdir.
Movcud sortlarimizi vo formalarimizi golocok todqiqatlara colb etmok vo istehsalini artirmaq dogru
olacaqdir. Bolgodo perspektivli nar genotiplorinin miioyyonlosdirilmasinoe vo nar istehsalinin potensialinin
artirllmasina zomin yaradan bu todqiqat isinds, 6lkomizds biton nar sortlarinin xiisusiyyatlori gqiymotlon-
dirilmisdir ki, bu bundan sonra aparilacaq todqiqat islorina istiqgamot veracokdir. Olko igtisadiyyatmin
inkisafina dostok mogqsadi ilo secilmis genotiplor yeni nar baglarinin salinmasi {i¢iin yerli fermerlors
tovsiya edilir. Oyrondiyimiz nar genotiplorina 6lgiisii, meyva sirasinin hocmi, yaxs1 dadi vo otiri, yumsaq
toxumlar1 baximindan yliksok, siifralik qidalanma {i¢iin, meyva suyu istehsalinda va nar sorab istehsalinda
iistiinliik verilirmasi tdvsiys oluna bilar.

Acar sozlor: Punica granatum L., tursuluq, sira ¢iximi, meyva rangi, toxum sartliyi
COLLECTION AND EVALUATION OF COMMON POMEGRANATE (Punica granatum L.)
GENOTYPES IN AZERBAIJAN
*S.V.Hajiyeva, Z.P.Mustafayeva, N.A.Hasanov, Z.I.Akparov
Genetic Resources Institute of ANAS
At the study evaluated five fruit samples,of both local and introduced pomegranate genotype. Given
the average values of the studied indicators of the varieties. It was found that the average mass of the
fetus was from 107 to 606 g, the height was from 50 to 98 mm, the weight of 100 grains was 23-59 g, the
average diameter was 55-105 mm, and the juice volume was 63-320 ml. When evaluating the taste

qualities of genotypes, it was found that 14 genotypes were sweet, 16 sweet-sour-sweet and 19 — sour.
When studying the color of the fruit peel, it was found that 1 genotype was light pink, 12 was pink, 1 was
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cherry-red, 1 was greenish, 1 was yellow, 6 was crimson, 19 was red, 2 was bright red, 5 was dark red.
The hardness of the seeds, which is another pomological feature, was evaluated as hard in 20, moderately
hard in 25, soft in three and very soft in one genotype. Of the genotypes that we investigated, 8 were late-
ripening, 24 mid-ripening and 17 early ripe. In our study, 14 pomegranate genotypes were selected for
table nutrition. Four genotypes were selected for use in acid production. In the future, it would be
advisable to attract the available varieties and forms for further research and increase the production of
this valuable plant. These studies provide the basis for identifying the existing production potential and
promising pomegranate genotypes. In the future, detailed characteristics will be given to the identified
forms and varieties, which will give the right direction for future research, and the collection of selected
genotypes will enable local farmers to create new pomegranate gardens and this will be support for
development economy of the country. Studying the mass of the fruit, the volume of fruit juice, the taste
and aroma the softness of the seeds of the pomegranate genotypes makes it possible to recommend certain
varieties in the production of pomegranate juice, citric acid and for the selection of table varieties.

Keywords: Punica granatum L., acidity, juice yield, fruit color, seed hardness
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UOT 634.1/.7:632.1;632.3/.4

TOVUZ RAYONUNDAN TOPLANMIS YERLI ARMUD GENOTIiPLORINDO
BIOMORFOLOJi PARAMETRLORIN TODQIiQI

N.S.BABAYEVA

AMEA Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadliq pr., 155
nazli.bva@mail.ru

Armud bitkisi tumlu meyva bitkilari i¢corisinda istehlak talobati sahasina vo mahsul istehsalimin
hacmina gors alma bitkisindon sonra ikinci yerds durur. Diinyamin 80-don cox o6lkasinda genis
miqyasda becarilir. Azorbaycanin aksar rayonlarinda da armud bitkisi becarilir.Olkados baggihq
sahasinda ¢oxsayda elmi tadqiqatlarin aparilmasina baxmayaraq armud bitkisi kifayat qadar dyra-
nilmamisdir. Armud bitkisi genotiplorinin biomorfoloji parametrlorinin tadqiqi nainki Respublika-
mizda he¢ oOyronilmomisdir, hamcinin xarici olkalards do bu saha kifayat goador arasdirma
aparilmamisdir. Maqalads Tovuz rayonundan toplanmis yerli armud genotiplarinda biomorfoloji
parametrlorin tadqiqi qarsiyya maqsad qoyulmusdur. Maqalads hoamginin bagciliq elminin inkisafi,
armud bitkisinin ohamiyyati, tarixi, yayilma areali, botaniki tasviri, bioloji xiisusiyyatlori va
ekologiyasi, sortlari, oatraf miihit amillorino qarsi1 davamh sortlarimin yaradilmasi, becorilmasi,
onlarin yetisma miiddatlorinin miioyyanlasdirilmasi sahasinds bir sira tadqiqat¢1 alimlorin
nailiyyatlori hagqinda adabiyyat icmal verilmisdir. Maqalodo hom do miixtalif armud sortlarinin
ilkin biomorfoloji xiisusiyyotlori (yarpaq, catir vo govdonin tosviri) vo tosarriifat gostoricilori
haqqinda da otrafli malumat verilmisdir. Maqalods tadqiqatin naticasi olaraq Tovuz rayonundan
gotiirillmiis miixtalif armud sortniimunslorinin biomorfoloji gostaricilorinin (srazinin doniz
saviyyasindan hiindiirliiyii, GPRS gostaricilori, agacin hiindiirliiyii, yasi, govdonin diametri, ¢atirin
formasi, yarpagin rangi, formasi, eni, saplagin uzunlugu, yarpaq ayasinin kanari) miiqayisali tahlili
taqdim edilmisdir. Tovuz rayonunun Abulbayli kondindon “Diises”, “Bildircin budu”, “Qus
armudu”, “Mesa (Cir) armudu”, “Das armud”, “Xirda bildir¢cin budu”, “Pash armud” sortlarin-
dan niimunalor goétiiriilmiisdiir. Meso armudu sortunun digorlorindon 6z ilkin biomorfoloji
alamatlarina gors forqlondiyi miloyyon edilmisdir. Armud bitkisinin bazi yay, payiz va qis sortlari
haqqinda moalumat verilmis vo Tovuz rayonundan goétiiriilmiis yerli armud sortlarimin yetismo
vaxtlar1 qeyd olunmusdur. Maqalods homginin Tovuz rayonundan toplanmis yerli armud bitkisi
meyvalorinin saxlanma miiddatlori do gostorilmisdir.

Acar sozlar: armud, yetisma dovrii, biomorfoloji parametrlar, sort, cins, genotip
GIRIS

Armud bitkisi Giilgigoklilor (Rosaceae Juss.) fosilosino, Alma (Maloideae) yarimfasilosing,
Rosanae sirasina daxil olub, Pyrus L. (2n=34, 51, 68) cinsinos daxil olan ndvlors aiddir. Bu cinso
daxil olan ndvlorin say1r halo do miibahisalidir. A.Reder 19 asas ndviin siyahisini verir.
A.A.Fyodorov onlarin sayinin 60-a ¢atdigini1 gostorir. P.M.Jukovskiy iso 46 néviin mdvcud-
lugunu iddia edir (Burkosckuii, 2003).

Azorbaycanda daha genis yayilan armud névlerindon “Qafqaz armudu” (P.caucasica Fed.),
“Soyiidyarpaq armud” (P.salicifolia Pall.) vo “Meso armudu” (P.communis L.) hesab edilir.

Avrasiyada modoni halda becorilon armud sortlar1 6z baslangicim1 osason “Adi armud”
(P.communis) noviindon gotiirmiisdiir. Ona goro do armud cinsinin tosviri bu ndv osasinda
verilir. Bu noviin 2 mina qodor sortu var (Butkosckwuii, 2003).

Adi armud kifayot qodor hiindiir boylu (bazi agaclarin hiindiirliiyti 20-25 m) olub, ehram
formal1 ¢otiro malikdir. Yabani halda daha iri armud agaclarina Qafqaz, Azsrbaycan vo Moldova
mesolorindo rast golmok olur. Armud bitkisinin zoglari, tumurcugqlar1 vo yarpaglari ¢ilpaqg, bozon
iso seyrok tlkciikliidiir.
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Armudun meyvalori halo gadim zamanlardan insanlar torofindon genis istifado edilir.
Tadqgiqatcilarin verdiyi molumatlara gore bizim eradan min il ovval armud gqodim yunanlar
torofindon istifado edilirdi. Eramizdan bir nec¢o yiiz il avval iso gqodim romalilar torafindon
istifado edildiyi barado molumatlar mévcuddur. Pompey qaliqlarinda tapilmis freskalarda
armudun gokillori oks olunmusdur. Armud haqqinda godim Cin dastanlarinda, Kosmir
(Hindistan) xalq yaradicilifinda melumatlar mévcuddur (Pro6en, 1998).

Avropada armud bitkisi haqqinda ilkin yazilar Homera moxsusdur. Belo ki, halo b.e.o. I min
ildo armudu “allahlarin hadiyyslorindon” biri kimi vasf edirdilor. Teofrast (Feofrast) (b.e. 300 il
ovval) Yunanistanda yayilmis yabani vo modoni armudlari forqlondirmisdir. Qadim romalilardan
Boyiik Katon (b.e. 235-150 il avval) 6, Pliniy (b.e. 23-79 il ovval) iso 35 armud sortunun
tosvirini vermisdir (Cenun, 1993).

Akad. N.I.Vavilova gora, armudun ilk forma omologolmo morkozi Sorqi Asiyadir. Onun
fikrinco yabani armudun modonilosma prosesi do bu orazilordo bas vermisdir (BaBumnos, 1926)

Qafqazda, o ciimlodon Azarbaycanda yerli armud formalarinin yabani formalardan segilib
modoni halda becorilmasi ilo insanlar godim zamanlardan mosgul olmuslar. Calagvurma iso
basqa dlkolorlo miiqayisads burada nisbaton daha qodim vaxtlardan totbiq edilirdi.

Hazirda ohalinin orzagla tomin olunmasinda ohomiyyot kasb edon meyvoalordon biri olan
Armud Ozlinomoxsus yliksok qidaliliq, pohriz vo malicovi xiisusiyyatloro malikdir. Sirali vo
giiclii otir xiisusiyyatino malik olmasi ilo yanasi armud meyvalorinin torkibinds insan orqanizmi
ticlin lazim olan {izvi tursular, sokorlor, pektin maddoslori, aromatik vo dabbaqciligda asilayici
xiisusiyyotli maddslar, mineral duzlar vo vitaminlor vardir. Armud meyvalarinin torkibinds 6-
12% sokorlor, 0,12-0,4 % tursular, 0,18-0,7 % pektin maddslori, 11-65 mq% dabbaq maddoslari,
30-49 mq% P-foal maddoslor vo 5-12 mq% C vitamini (askorbin tursusu) askar olunur. Onun
torkibindo olan xlorogen tursusunun miqdar1 alma meyvalorindokindon coxdur. Homginin
meyvolorin torkibindo sink, mis, kobalt, mangan, domir, yod, ftor mikroelementlori ilo do
zongindir. Meyvoalordo olan P-foal maddslor insan orqanizmino miialicovi-profilaktiki tosir
gostormaklo, qan damarlarinin divarlarini méhkomlondirir, onlarin kdvrakliyinin qarsisini alir
vo zoadolonmosine imkan vermir, arterial qan tozyiqini asagi salir, ionlasan radiasiyadan miihafizo
giicli yaradir. Kalium makroelementi ilo zongin oldugundan armud meyvasindon kifatot qader
istifado edilmoklo garaciyar vo boyraklords duz ¢okiintiilorinin yaranmasinin qarsisi alinir.

Homginin armud meyvalorinin torkibinde he¢ bir meyvenin torkibindo olmayan arbutin
maddosinin mévcudlugu onu daha da qiymatli edir. Bu iso bdyrok vo sidik kisosinin xostalik-
lorino qarsi istifadodo pohriz miialico-profilaktik iisuludur (dymrytuna, 1979; IMonskos, 2000;
Pocroukor, 1989) Armud bitkisi almaya nisboton istiyo daha tolobkardir. Armud sortlarmin
istiyo miinasiboti (doziimliilityii) onlarin filogenetik inkisafi dovriindo otraf miihitin geyri-
olverigli amillorino qars1 tobbi segmo naticosindo qazandiglar1 xiisusiyyatlordir. Armud bitkisi
eyni zamanda, hom ds isigsevandir, uzun Omiirliidiir.

Yabani armud bitkisinin émrii 150-200 ildir. Madani halda armud bitkisinin émrii iso sortun
bioloji xususiyyati, calaqaltt vo becarilma texnologiyasindan asili olaraq miixtalifdir (Hasonov,
Oliyev, 1994).

Armudun yay sortlar1 iyul-avqustda yetisir. Meyvalorin saxlanma miiddati 10-20 giindiir.
Orta iglim zonasinda yetison yay armud sortlarindan “Toxumsuz”, ‘“Naziksaplaq”, “Limonka”,
“Ilinka”, Conub zonasinda yetisonlordon “Yay Vilyamsi1”, “Diises”, “Klappmn sevimlisi”,
“Panna”, “Bere-Ziffar” daxildir. Azorbaycanda “Abasboyi”, “Yay Vilyams1”, “Klappin sevim-
lisi”, “Cirnadiri” vo “Qurqule” yay armud sortlar1 yetigdirilir.

Armudun payiz sortlar1 avqustun sonu vo sentyabrin ovvallorinds dorilir. Asagi tempe-
raturda 3 aya qodor qalir. “Bere Bosk”, “Payiz Berqamotu”, “Meso go6zoli” genis yayilmis
sortlardandir. Azorbaycanda “Bere Bosk”, “Diises de Anqulem” vo “Lotifo” payiz armud sortlari
yetisdirilir.
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Armudun qis sortlar1 sentyabrin axir1 vo oktyabrda dorilir. Darilorkon istehlak doyorino
malik olmurlar. Saxlanilib yetisdirilir vo bu zaman dadi vo otri do yaxsilasir. 4-6 ay saxlanila
bilir. Armudun qis sortlarindan Kyure, Bere Ardan-pon, Qis dikankasi, Migurin berasi, Olivye
de Serr, Sen Jermeni gostormok olar. Azorbaycanda Bere Ardanpon, Gecyetison Tuluza,
Jozefina Mixelskaya, Pass Krasson, Kyure, Nar armudu, Yaygoron qis armud sortlar: yetisdirilir.

Azorbaycanin ¢ox zongin biomiixtolifliyi olan, strukturu vo kimyavi torkibi ilo bir-birindon
forqli torpaqlara malik biogeokimyavi ayalstlorindo zongin bitki genofondu formalasmisdir.

Olko orazisi florasinin zonginliyino baxmayaraq Azorbaycanda bag¢iligin elmi inkisafina
XIX asrdo baglanmisdir. Azorbaycanda XIX osrdo yasamis islam diinyasinin ilk tobiotsilinas
alimi, 6lkomizds yer qurulusu elminin va torpaq islahatinin togabbiiskari olaraq kond tosorriifati
sahasinda yeni bitki sortlarinin yaradilmasinda se¢mo tisulunun tstbiq olunmasini nazari vo
praktik cohotdon osaslandiran, seleksiya elminin asasin1 qoyan Hoson bay Zordabinin davam-
cilarinin apardiglart elmi todqiqatlar naticesinds bitkicilikdo bu giin yiiksok nailiyyatlor alda
edilmisdir.

Armud bitkisi miilayim iqlim qursaginda yerloson 6lkslords daha ¢ox becorilir. Azaorbay-
canda iso digor meyvalorlo yanasi demak olar ki, armud biitiin regionlarda becarilir.

Armud bitkisi miilayim iqlim qursaginda yerlason 6lkalords daha ¢ox becarilir.Diinyada hor
il 22644 min ton armud istehsal olunur ki, onun 67,26%-1 Cinin payina diisiir. Armud istehsalina
gdro Cindon sonra italiya, ABS, Argentina, Ispaniya vo Tiirkiyo do forglonirlor. Azarbaycanda
iqtisadi rayonlar sirasinda Tovuz iqtisadi zonast da armud istehsalinin miioyyon bir hissosini
toskil edir.

Olko alimleri torafindon armudun seleksiyas1 sahasinda yeni sortlarin yaradilmasi va bir sira
xostoliklorinin dyronilmasi istigamotindo miioyyon todqiqatlar aparilmasina baxmayaraq, onun
genetik soviyyads Oyronilmoasi hoyata kegirilmomisdir. Odur ki, armud genotiplorinin domgil
(Venturia pirina Aderh.) xostoliyino davamliliq genlorinin skriningi vo seleksiyada istifadosi
movzusunda apardigimiz todqgiqatlar basa catdirilmagla bu sahoads do yeniliklor olds edilocokdir.
Yerli armud genotiplorindo biomorfoloji parametrlorin dyronilmasi is9 ilk dnco domgil (Venturia
pirina Aderh.) xostoliyino davamliliq genlorinin skriningi vo seleksiyada istifadosi ilo baglh
todgigatin basa catdirilmasinda miihiim vo vacibdir.

MATERIAL VO METODLAR

Azorbaycanin Tovuz rayonunun Abulbayli kandinds yetigdirilon “Diises”, “Bildir¢in budu”,
“Qus armudu”, “Meso (Cir) armudu”, “Das armud”, “Xirda bildir¢in budu”, “Pash armud”
sortlarindan todqigat materiali olaraq yarpaq niimunolori gotiiriiliir. GoOtliriilmiis yarpaq
niimunolori miivafiq qaydalara uygun olaraq konservlosdirilir.

Yarpaq niimunasi gotiiriilon har bir agacin ilkin biomorfoloji xiisusiyyatlori 0yronilmisdir.

Yaz-yay aylarinda ayri-ayr1 armud sortlarindan goétiiriilon tozo yarpaq niimunslorindo uygun
olaraq biomorfoloji gostaricilor miivafiq qaydalarla Oyronilmisdir. (JlobanoB u nap., 1973;
Berinyuy, Fontem, 2002)

NOTICOLOR VO ONLARIN MUZAKIROSI

Azorbaycanin doniz soviyyasindon 400-500 m yiiksoklikdo yerloson Tovuz rayonunun
Abulboyli kondindo miixtolif armud sortlarindan (Diises, Bildir¢in budu, Qus armudu, Meso
(Cir) armudu, Das armud, Xirda bildir¢in budu, Pasli armud) niimunolor gotiiriilmiisdiir.Yarpaq
niimunosi gotiiriilon hor bir agacin ilkin biomorfoloji xiisusiyyatlori Oyronilmis vo qruplas-
dirtlmigdir.

Miivafiq metodikaya uygun olaraq miixtolif sort armud agaclarinin GSyronilmis bioloji
xiisusiyyatlori Cadval 1.-do verilir.
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Cadval 1. Armud sortlarin ilkin biomorfoloji xiisusiyyatlori

Orazinin Agacin Givdoni

doniz GPRS séstaricilori OVEIMI| Cotirinin
fSort ‘179 saviyyasindon sostoricton Hiindiirliiyi, | Yag, | $€Vrosh céormaSI
ormaar | pindirliyi, — (m) (i) (sm)

(m) Simal (N) | Sorq (E)
Diises 415.0 40°59.670' | 045°37.868' 3.3 7 380 | dagmgq
Bildirin 4170 | 40°59.667' | 045°37.871" 23 7 320 | daging
budu
Qus 417.0 40°59.662' | 045°37.804" 6.12 12 37.0 | daging
armudu

oval
Mesa (Cir) | 4160 | 40°59.648' | 045°37.804' 6.5 14 | 510
armudu
konusvari
Das armud 416.0 40°59.737' | 045°37.948' 3.0 8 38.0
Xirda daginiq
bildirgin 415.0 40°59.740' | 045°37.947' 4.0 10 35.0
budu
dagim

Pash 418.0 40°59.736' | 045°37.946' 4.5 10 44.0 s
armud

Cadval 1-don goriindiiyii kimi, todqiq olunmus armud sortlarinin hamisi doniz soviyyasindon
togriban eyni hiindiirliikkds inkisaf etmisdir. Bununla belo, doniz soviyyasindon eyni hiindiirliikdo
inkisaf etmis biitiin sortlarin eyni GPRS gostaricilorine malik olmalarina baxmayaraq hiin-
dirliiklori vo yaslar1 forglidir. “Das armud” vo “Diises” sortu agaclarmin yaslar1 biri-birindon
forqlidir. Govdslarinin ¢evrasi eyni, hiindiirliikklori iso forqli olmusdur. “Das armud” sortundan
kicik olan “Diises” sortunun hiindiirliiyii ondan yiiksokdir. Yast 12 il olan “Qus armudu”
sortunun gévdasinin diametri “Das armud” va “Diises” sortlarindan azdir. Govdosinin diametrino
gora forqlonon on yiiksok Ol¢iilii, on yasli vo on yiiksok hiindiirliiklii agac1 olan “Meso
armudu”dur. Cotirlorinin formalarina goéro iso Diises, Bildir¢in budu, Qus armudu, Xirda
bildir¢in budu vo Pasli armud agaci daginiq oldugu halda Meso armudu oval, Das armudu iso
konusvaridir. ©n hiindiir agaclar iso Meso armudu vo Qus armududur. “Meso armudu” vo “Dasg
armudu”nun c¢otirlorinin formalar1 istisna olmaqla (miivafiq olaraq oval vo konusvari) diger
sortlarin ¢otirlori daginiqdir.

Cadval 1-do verilmis gostoricilora istinadon todqiq olunmus armud agaclart sortlarindan
govdosinin ¢evrasino goro forglonon (51 sm), on yiiksok Olgiilii, on yashh vo on yiiksok
hiindiirlikli agaci olan “Meso armudu”dur. Catirlorinin formasina gors iso “Diiges”, “Bildir¢in
budu”, “Qus armudu”, “Xirda bildir¢in budu” vo “Paslhi armud” agaci daginiq oldugu halda
“Meso armudu” oval, “Das armudu” iso konusvari formadadir. ©On hiindiir agaclar iso “Meso
armudu” vo “Qus armudu”dur. “Meso armudu” vo “Das armudu’nun ¢otirlorinin formalari
istisna olmagla (miivafiq olaraq oval vo konusvari) digor sortlarin ¢otirlori daginiqdar.

Miivafiq metodikaya uygun olaraq miixtolif armud sortlar1 yarpaqlarinin Syronilmis
biomorfoloji xiisusiyyatlori Codval 2.-do verilir.
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Cadval 2. Armud sortlar1 yarpaglarinin biomorfoloji xiisusiyyatlori

Yarpaq ayasinin
Sort va
5 Y
formalar | Yarpagin 5 . z;rlgaq
rongi Formasi Uzunlugu, Eni, Konar saplaginin
(sm) (sm) uzunlugu,
(sm)
Diises yasil oval 3.5 2.0 dalgali 2.6
Blll)?llgﬁm yasil oval 6.1 3.8 disli 2.8
arglllllsdu yasil oval 5.8 2.7 dalgali 26
Meso
(Crr) aciq yasil uzunsov 5.2 3.0 xirda disli 2.5
armudu
Das <
armud yasil yumru 7.6 32 dalgali 1.0
Xirda
bildir¢in | agiq yasil oval 5.0 3.0 xirda disli 2.0
budu
Pash <
armud yasil oval 4.5 3.0 dalgali 2.0

Cadval 2-don goriiniir ki, yarpaq ayasinin formasina gora “Meso armudu” vo “Dag armud”
digor armud agaclarindan forqlonir. ©n uzun yarpaqli armud agaci iso “Das armudu”dur.
Saplaginin uzunlugu an qisa olan “Das armudu”dur. “Das armudu” yarpaginin saplagi on qisa vo
yarpaq ayasi an uzun olan armud sortudur. “Dag armudu” yarpaginin eni yalniz “Bildir¢in budu”
yarpaginin enindan gerids qalir. Yarpaq ayasinin daha enli olmasina goérs “Pasli”, “Qus armudu”,
“Meso armudu”, “Dag armud”, “Xirda bildir¢in budu” sortunun yarpaq ayasinin eni “Diises”
armuddan segilir.

Cadval 2-do verilmis gostaricilora istinadon yarpaq ayasinin formasina gora “Meso armudu”
(uzunsov) vo “Das armud” (yumru) digor armud agaclarindan forqlonir. Digor agac yarpaglarinin
formalar1 iso oval olmusdur. ©n uzun yarpaqli armud agaci isa “Das armud”udur (7.6 sm).
Bununla belo saplaginin uzunlugu on qisa olan da “Das armud™udur (1.0 sm). “Das armud”u
yarpaginin saplagi oan qisa vo yarpaq ayasi oan uzun olan armud sortudur. Yarpagin enino goldikdo
159 “Dag armud”u yarpaginin (3.2 sm) eni yalniz “Bildir¢in budu” yarpaginin enindon (3.8 sm)
gerida qgalir. Yarpaq ayasinin daha enli olmasina gora “Pasli” (3.0 sm), “Qus armudu” (2.7 sm),
“Meso armudu” (3.0 sm), “Das armud” (3.2 sm), “Xirda bildir¢in budu” (3.0 sm) sortunun
yarpaq ayasinin eni “Diises” armuddan (2.0 sm) segilir.

Miivafiq metodikaya uygun olaraq miixtolif armud sortlarininbozi tosorriifat gostoricilori
Cadval 3-da verilir.
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Cadval 3. Armud sortlarinin tasarriifat gostaricilori

Becarilma Bitkid

Sort vo formalar : Cicoklomo dovrii 1HIdo

Soraita .o . mdhsuldarhq

M Xiisusiyyatlori

miinasibati

Diises yiiksok Davamli aprelin avvali yiiksok
Bildircin budu cox yiiksak Davamli aprelin avvali cox yiiksak
Qus armudu ¢ox yliksak Davamli aprelin ortalart ¢ox yiiksak
Mesa (Cir) yiiksak Davaml aprel orta
armudu
Das armud yiiksak Davamli aprelin avvali yiiksok
lelll;l(:la bildir¢in yiiksak Davaml aprel yiiksok
Pash armud .

yiiksok Davamli aprelin sonu yiiksak

Cadval 3-don goriiniir ki, “Bildir¢in budu” vo “Qus armudu” mohsuldarligina gors digor
armud sortlarinda secilir. “Meso (Cir) armudu”nun iso orta mohsuldar bitki oldugu geyd
edilmigdir. Verilmis gostaricilors istinadon homginin geyd etmok olar ki, biitiin armud sortlarinda
cigokloma dovrlari eyni aya (aprel ayina) tosadiif edir.

Mogalads Tovuz rayonundan gotiiriilmiis armud sortlari meyvalarinin yetismo dovriine goro
“Diises” avqust, “Bildir¢in budu” vo “Meso (Cir) armudu” iyul, “Qus armudu” noyabr, “Das
armud” oktyabr, “Xirda bildir¢in budu” iyun-iyul, “Pasli armud” iso avqust-sentyabr aylarina
tosadiif edir. Yetismis meyvolorin saxlanma miiddotlorina gore iso an az “Bildir¢in budu” (10
giin), an ¢ox is9 “Dag armud” (8 ay) qala bilir. “Diises”, “Xirda bildir¢in budu” va “Pasli armud”
toxminon 1 ay, “Qus armudu” vo “Mesas (Cir) armudu” sortlart iso uygun olaraq 4 vo 6-7 aya
godor saxlanila bilir.

Tovuz rayonunda yerli armud genotiplorinin dyronilmosi ilo bagli oaldo edilon gostoricilor
golocokdo genetik todqiqatlarin aparilmasina osas verir.
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N3YYEHUE BUOMOP®OJIOI'NMYECKUX TAPAMETPOB MECTHBIX 'TEHOTHUIIOB
I'PYIIN, COGPAHHBIX B TOBY3CKOM PAMOHE

H.C.ba6aeBa
Hnuemumym cenemuueckux pecypcos HAHA

Cpenu II0IOBBIX KyJBTYp TpyIIa 3aHUMAeT BTOPOE MECTO TOCTe SO0JIOHH 0 TTOTPEOICHHUIO TTOI0B
u obbeMy mpousBojcTBa. Illupoko kymeTuBHpyeTcs B Oonee yem 80 crpanax mupa. ['pyma Ttawoke
BBbIpaIMBacTCsl B OOJBIIMHCTBE PErHMOHOB A3zepOaiimxana. HecMoTpss Ha MHOrOYHCICHHBIE Hay4yHBIE
HCCIIeIOBaHUsl B 00JIaCTU CaJOBOJACTBA B CTpaHe, HEIOCTAaTOYHO HCCIECHOBaHUN OBIJIO IPOBEICHO B
oOiacty u3ydeHus rpymu. buomopdonornyeckue mapameTpsl TEHOTUIIOB TPYIIM HE OBLIM M3Y4YEHBI HE
TOJNBKO B HAalled, HO M B 3apyOexHBIX cTpaHax. Llempio HacTosIIero mccieqoBaHUs, SBISIOLIETOCS
COCTaBHOM 4YacThl0 M3Y4YEeHUS OMOMOP(OJIOrMYECKHX IapaMeTpOB T'€HOTUIIOB TPYLIM B Pa3IHYHBIX
pEeTHoHax CTpaHbl, OBIJIO M3Y4YEHHE MECTHBIX TEHOTHIIOB Tpymn B ToBy3ckoM paiione.B crathe mpuBo-
IuTCca 0030p JUTEpaTyphl O PA3BUTHHU CaJlOBOJCTBA, 3HAYEHHM, WMCTOPHH, apeaje paclpoCTpPaHEHHUS,
0OTaHMYECKOM ONHCaHWU, OWOJOTMYECKHX OCOOCHHOCTSIX HMAKOJIOTMH TPYIIM, COpTaxX, CO3JaHuU H
BBIPAIIMBAHUHA COPTOB, YCTOMUYMBBIX K (haKTOpaM OKpyXKaromied cpenbl M JOCTIXKEHUSAX pslla UCCIeNo-
BaTeJiel B ONpe/ICIICHU CPOKOB UX CO3peBaHusl. B craThe Takxke npeacraBicHa NoApoOHast nHpopManus
00 OCHOBHBIX OHMOMOPQOIOTHYECKUX OCOOCHHOCTSX PA3IUUYHBIX COPTOB TPYLIM (OMMCAHUE JUCTHEB,
KpOHa JepeBa U CTBOJIA) U IKOHOMUYECKUX MOKa3aTessIX. B cTaThe mpeacTaBiieH CpaBHUTEJIBHBIN aHATIN3
O6roMOp(OTOTHYECKUX TMapaMeTPOB PAa3MUYHBIX COPTOB TPYIIN, COOpaHHBIX B TOBy3CcKOM paiioHe
(BeIcOTA Haja ypoBHeM Mops, mokaszatenu GPRS, Beicota u Bo3pacT nepeBa, quamerp cTBosa, dopma
KpOHa JepeBa, LBeT, (popma, MIMpHHA JHCTHEB, IJIMHA IUIOJOHOXKKH, Kpail JINCTOBOW IUIACTUHKH).
O6pasmer coproB romec, bummupuna Oyay, ['ym apmyny, Meme (xup) apmyn, Jam apmyn, Xeipaa
OounnupunH Oyny, [Tacnel apmya ObuIH B3SITH B cene AOynOeinn ToBy3cKoro paifoHa. Y cTaHOBJIEHO, YTO
copt Merme (>xup) apMyzl OTIHYAETCS OT JPYTUX COPTOB CBOMMH OCHOBHBIMH OHMOMOP(OIOTHYECKUMH
napamerpaMu. MHQopmanus o HEKOTOPBIX JIETHUX, OCEHHUX M 3MMHHUX COpTax Ipylid Oblia MpeicTaB-
JIeHa ¥ OTMEYEH MEepHOoJ CO3pEBaHMA MECTHBIX COPTOB Ipymu u3 ToBy3ckoro paiioHa. B cratbe Taxxke
OTMEUEHBI CPOKH XPaHEHHs IUI0I0B MECTHBIX Ipyll, coOpaHHBIX ¢ ToBy3cKoro paiiona.

Knwouesvie cnosa: epywia, nepuod cospeganus, Ouomopgonozuyeckue napamempysl, copm, poo,
2eHomun
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STUDY OF BIOMORPHOLOGICAL PARAMETERS IN LOCAL PEAR GENOTYPES
COLLECTED FROM TOVUZ REGION

N.S.Babayeva
Genetic Resources Institute of ANAS

Pear is second after apple in terms of consumption requirements and production volume among the
fruit crops. It is widely cultivated in more than 80 countries around the world. Pear is also cultivated in
most regions of Azerbaijan. Despite numerous scientific studies conducted in the field of horticulture in
the country, the pear has not been well studied. The study of biomorphological parameters of pear
genotypes has not been studied not only in our country, but also in foreign countries. The aim of current
study was to investigate the local pear genotypes in Tovuz region, which was the main component of the
study of biomorphological parameters of pear genotypes in different regions of the country.The article
reports the literature review on the development of horticulture, the importance, history, distribution area,
botanical description, biological features and ecology of pear, varieties, creation and cultivation of
varieties resistant to environmental factors, the achievements of a number of researchers in determining
their ripening period. The article also provides detailed information on the primary biomorphological
features of various pear varieties (description of leaf, crown and stem) and economic indices. The article
presents a comparative analysis of biomorphological parameters of various pear varieties collected from
Tovuz region (elevation above sea level, GPRS, tree height, age, stem diameter, crown shape, leaf color,
shape, width, fruit stalk length, leaf lamina border).Samples of Dyushes, Bildirchin budu, Gush armudu,
Meshe (Jir) armudu, Dash armud, Khirda bildirchin budu, Pasli armud varietieshave been from Abulbeyli
village of Tovuz region. It was determined that Meshe (Jir) armudu variety differs from other varieties by
its primary biomorphological parameters. Data on some summer, autumn and winter pear varieties was
presented and the bearing period for local pear varieties from Tovuz region were recorded. The article
also shows the shelf life of local pear fruits collected from the Tovuz region.

Keywords: pear, ripening period, biomorphological parameters, variety, genus, genotype
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VIIK 633.14

MN3YYEHUE PASHOOBPA3UA P’KU U3 PASHBIX DKOJIOI'MYECKUX 30H
A3BEPBAHKAHA, POCCUU U YKPAUHBI

I''K.PA®UEBA k.0.H.
HUncmumym eenemuyeckux pecypcos HAHA, baxy, AZ1106, np. Azaonvie, 155

gulya.refiyeva@mail.ru

Konnexkunonnnie o0pasubl MHcturyra I'eHermyeckux pecypcoB HAHA — 3T0 0oCHOBHOI
HCXOAHBII MaTepuas VI BbIBeleHHs HOBBLIX cOpTOoB. OT HaJIWM4YMsA XOpOIIero, pa3HOCTOPOHHe
H3Y4YEeHHOT0 MCXOAHOI0 MaTepHajia M MPAaBHUJIBHOIO ero moadopa 3aBHCHUT ycliexX B CeJleKIMOHHOM
padore. Kosexknusi p:xu HanmonanbHoro I'en0anka A3zepaiizkaHa BKJIKYaeT MHOroodpasue
00TaHHYEeCKUX BH/0B, Pa3HOBHAHOCTeH M GopM Mpou3pacTalmIMX B CTpPaHe, HEOOXOAMMBIX AJIA
pelieHns npooJsem cejeKnu. BoisiBiIeHNe B 3TOH KOJIJIEKIIMHA JOHOPOB IOMMHAHTHOH KOPOTKOCTe-
0eJIbHOCTH, BBICOKHX XJIe0ONEeKAPHBIX KayecTB, HNMMYHHMTeTa K MYYHHCTOH poce, p:KaBYHHaM,
HCTOYHMKOB 3HMOCTOWKOCTH, BBICOKOr0 COJEp:KaHUsl 0eJka M JIM3MHA M MCHOJb30BaHHE B
ceJIeKIMH ABJISAETCH aKTyaJbHbIM.

HccaenoBanue o0pa3uoB p:xu (S.segetale, S.cereale) n3 pa3nu4HbIX IKOreorpapuuecKux 30H
BBISIBWIO MX 3HaYuTeJlbHOe pa3zHooOpasue. Secale segetale (Zhuk) Rosh — npeacraBiien MHOruMuU
00TAaHHYEeCKHUM PA3HOBHIHOCTSIMH U 00jiee MEJIKMMH CHCTeMAaTH4YeCKHMH (opMaMH. ITOT NOABUA
SIBJISIETCS] MPOU3BOAHBIM OT COPHO-MOJIeBOM pikH. PoKb MoceBHAsI-BHA € NMEePEeKPECTHBIM ONbLIe-
HUEM, 00513aTeJIbHOCTh KOTOPOI0 HAa I'eHeTHYeCKHMM YPOBHe KOHTPOJIMpYeTcs, 0 MeHblleil Mepe,
TpeMsl TeHaMH CaMOHECOBMECTHMOCTH U, Yy:Ke MO 3TOil NMpU4YMHE, B HOpPMe He MOXKeT ObITh
NpeAcTaBJIeHa JUHUSIMH, TOMO3UTOTHBIMH MO BceM reHaMm. Secale cereale L. — poxXp KyJbTypHas —
3TO OJHOJIETHSISI TPaBa ceMelcTBA 371aK0B (Gramineae). MaTtepuajoM MCCIe0BAHMS SABJISJINCH 57
00pa3uoB, U3 Pa3HBIX IKOJOTHUYECKUX 30H A3eplaiimkana, Poccuu m YKpauHbl, KOTOpble AU
pacmienienne. Iloaydennsie 180 monmyasiumii ObIM KOMILJIEKCHO HM3YYeHbl, omnpejejieH YPOBEHb
NMPOAYKTHBHOCTH W HM3Y4YeHbI 3JIeMEHTbl MX COCTABJISAIOIINX, a4 Tak:Ke aJalTHBHbIe CBOWCTBa W
OmoxumMmuueckue mnokaszareiau 3epHa. Ilo 0000meHHBIM pe3yabTaTaM H3y4eHHs1 OMoMoOpoJioru-
YeCKMX U OMOXMMHYECKHMX TMOKa3aTejell BHISIBJEHO YTO, BHICOTA PACTeHHIl BapbHpoBaJja B Mpe-
aeqaax 93,7-214,6 cM, npoAyKTHUBHAS KycTHUCTOCTH 3,8-6,0 miTyk, qumHa koJoca 11,4-21,6 cm, yncsio
KOJIOCKOB B KoJoce 25,8-56,8 mrtyk, ynciio 3epen B kogoce 42,0-96,6 mrTyk, Bec 3epeH B KoJoce
0,47-3,87 r, macca 1000 3epen 19,0-61,4r, conep:xkaHue a30Ta B 3epHe BApLHUPOBAJIO B mpeaenax 9,75-
17,63%, Tpuntodana 99-210, muzuna 410,55-791,78 B 3epHe.

HN3y4yennslie nomyasanuu (180 o6pasuos) cnanbl B 'eHOAHK 111 NCIIOJIL30BAHUS B JAJIbHEHIIIUX
ceJIeKIIMOHHBIX padoTax B KayecTBe HCXOAHOI0 MaTepuaJa.

Kniroueswvie cnosa: POIHCh, KOJIOC, Macca, anatus, 3¢pHo

BBEJIEHUE

Poxpb — oHa K3 BaXKHEWIINX 3€pHOBBIX KYJIbTYp. B 3epHaxX p>Ku M MIIEHULIBI COAEPIKUTCS
MOYTH OJMHAKOBOE KOJIMYECTBO NMUTATENIbHBIX BeliecTB. OAHAKO MO MUILEBOW M (PU3MOJIOTH-
YEeCKOM LEHHOCTH, 3€pHa pXKHM M PKaHOW XJe0 MMEIOT psiji MPEUMYIIECTB 10 CPaBHEHHUIO C
3epHAMHU MIIEHULBI U XJ1e00M U3 HUX. B CBSI3U ¢ MOBBILIEHHBIM COJIEpPKaHUEM JIMMUTHPYIOLIEH
aMUHOKHCIIOTHI JIM3MHA, OMOJIOTMYECKasl LIEHHOCTh OelKa p>KM BbIIIE, YyeM OejKa MIIEHUIbI.
3épHa pXKH coJiepKaT MHOTO OMOJIOTMUYECKH aKTUBHBIX BELIECTB, a M0 COAEP)KaHUIO0 BUTAMUHOB
B> u E oHM 3HaunTEIHHO IPEBOCXOAT 3epHa nuieHubl (KoOpuisHekui, 1982).
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Bbonbiioe 3HaueHne pxKu OnpeaesnseTcs: Takke e€ COCOOHOCTBIO JaBaTh BBICOKHE YpOXKau
Ipy MEHee ONarompusiTHBIX s APYTMX 3€PHOBBIX KYIBTYpP HPHUPOIHO-KIMMATHYECKUX
ycnosusx (KoOsutstHcKHMi, 1982).

Poxb kynbrypHas (S.cerealel.) — 310 oqHONETHAS TpaBa ceMeicTBa 31makoB (Gramineae).
BosnuknoBenue pona Secale, mo muenuro psiga ya€asix (Komapos, 1943), oTHOCUTCS K cpeHe-
U BEPXHETPETUYHOMY IMEpUOAaM KalHO30MCKOW 3pbl. OCHOBHBIM PallOHOM MPOUCXOXKIECHUS
pona Secale cuuraroT 3akaBKa3zbe C NpUJIETAlOIIMMU K HeMy paiioHamu Ilepemneit Asum
(BaBuiios,1926; XXykosckuii, 1970).

H.N.BaBuioBsiM OBLIIO JOKa3aHO, YTO JWKWE BUIBI TOCITY)XHJIA TIEPBOHAYATHHBIM MaTe-
puasioM nans oO0pa30BaHUS COPHO-TIOJNIEBOM PIXKU, U3 KOTOPOH M MPOU30ILIA BIOCIEACTBHH
KyJbTypHas poxb S.cereale L. (IBanos, 1961).

HeobxomuMo OTMETUTH, YTO POXb SIBISETCSA THUIUYHBIM TEPEKPECTHO OMBUISIONTUMCS
pactenueM. Poxp copHo-moneBas (ssp.S.segetale (Zhuk) Roshev),B oTiauume OT TOCEBHOM
KyJIbTYPHOH PXKH, TpPEICTaBICHA MHOTHMMH OOTaHMYECKMMHU pPA3HOBUAHOCTSIMH U Ooee
MEJKUMHU CHCTEMaTHYEeCKUMH (popmMamMu. DTOT MOJABUJ MpeAcTaBiseT co00il MPOU3BOJHOE OT
COPHO-IIOJIEBOM PIKH.

Poxp moceBHas — BHUJ C TEPEKPECTHBIM OIBUICHUEM, O00S3aTEIBHOCTh KOTOPOro Ha
TeHEeTUYECKOM YPOBHE KOHTPOIUPYETCS, IO MEHbIIEH Mepe, TpeMsl TeHaMH CaMOHECOBMECTH-
MOCTH U, yX€ MO0 JTOM NpUYHMHE, B HOPME HE MOXET OBbITh MpEJCTaBlICHA JUHUAMH,
TOMO3UTOTHBIMU 110 BceM TeHam (Paduesa, 2019).

Konnexunonnsie oOpasupbl Uucruryra I'enernueckux pecypcoB HAHA(MI'P) — sT0 1eHHBIM
UCXOJHBIA MaTepuan i BbIBEJACHUS HOBBIX COpTOB. OT HAJIWYHUS XOPOILEro, pa3HOCTOPOHHE
M3yYEHHOTO HCXOJHOTO MaTepuaja ¥ TPaBWIBHOTO €ro moadopa 3aBUCHUT YCIEX B
ceneknuoHHoM padore. Kommekmus pxu HarmumonanbHoro I'enOanka A3sepOaiipkaHa BKIIOYAET
MHOT000pa3usi OOTAaHWYECKHX BUIOB, Pa3HOBUAHOCTEW M (PopM, MPOU3pACTAIOMIUX B CTpaHe,
HEOOXOMUMBIX JUIsl pelIeHHs MpoOyieM cenekuuu. BpisBIeHHE B 3TOM KOJJIEKIIMU JOHOPOB
JIOMHHAHTHOW KOPOTKOCTEOENHLHOCTH, C BBICOKHMMH XJICOOTICKApPHBIMU Ka4eCTBAMH, WMMYHH-
TETOM K MYYHHUCTOW poce, p>KaBuYMHAM, MCTOYHHUKAM 3UMOCTONKOCTH, BBICOKOTO COZIEpKaHHs
OerKa ¥ TU3UHA U UCTIOIB30BAHUE 3TOTO B CEJIEKIIMU SIBISIETCS B HACTOSIIEE BPEMS aKTya IbHBIM.
B paboTte mpoBeneHO KOMIUIEKCHOE H3yUY€HHE TMPEACTABICHHBIX TMOMYJSAIUN, OMIpeesieH
YPOBEHb TPOAYKTUBHOCTH, HW3YUYEHBI AJIEMEHTHl HMX COCTABIISIIONIMX, a TaKXe aJanTHUBHBIC
CBOMCTBA U OMOXMMHUYECKHE MTOKa3aTeIH 3epHa.

MATEPHUAJ U METO/bI

UccnenoBanue nposogmiock ¢ 2008 roma mo HacTodiee BpeMs Ha 57 oOpasmax pixw,
MOJIYYEHHBIX W3 PA3JIUYHBIX PEruoHoB AsepOaiimkana, Poccum u Ykpawnsr (BonblHCKOM
obnactu), nmeromuxcs B koutekuu UI'P. B pabote ucnonb3oBauck o0pasisl S.cereale L. u3
Poccun (7 mTyk), CHHTeTHYECKask POXKb MONydeHHas U3 BosblHCKON o0nactu YKpauHbl U COPT
MupOamup — 46 (Azepbaiikan) BeiceBaeMblil Ha nossix [llupBaHckoli 30HbI, @ TaKke 00pa3Ibl
S.segetale (Zhuk) Rosh (46mryk) u qukue gopmsel S.silvestre Host (2), pacmpocTpaHEHHBIE B
AzepOaiikaHe, OTIMYAIOIINECS 110 IBETY, (hOpME KOJIOCHEB H L[BETY 3€PEH.

bromMopdonorudeckuii aHaim3, BKIIOYAIONIUNA CHOMOBOH M KOJOCOBOW aHAIW3 pacTEHUU
KaX/I0M MOMyJIsIMK, ObUI MPOBEACH MO OOLIETIPUHITHIM METOAWKaM. AHAIH3UPOBAIUCH Clie-
IyIOIIMe TPU3HAKH: TMPOIYyKTUBHAS KYCTHCTOCTb, BBICOTA PACTEHHH, JJIMHA KOJOCA, YUCIIO
KOJIOCKOB B KOJIOCE, YHCJIO 3EPEH B KOJIOce, Bec 3€peH B KoJioce, macca 10003EpeH.

[TpoBenena naboparopHas olleHKa OMOXMMHUYECKHX TOKa3aTellel coJepyKaHus a30Ta, TPUI-
topana u nm3MHAa B 3epHe. OmnpeneneHue coAepKaHUs OOIIEro as3ora MPOBOIWIOCH IIO
Kenpnamto, Tpunrodana mo EpmakoBy u Spormny (Epmakos, Spom, 1969), Mu3nuHA MO METOJIUKE
Myceiiko u CricoeBa (Myceiiko, Cricoes,1970).
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PE3YJIBTATBI U UX OBCYKAEHUE

Cenexuys COPTOB PXHM PA3TUYHBIX MOMYJISIMNA CBS3aHA C OLIEHKOH M 0TOOPOM MOTOMCTB
OT CBOOOJIHOTO WJIM KOHTPOJUPYEMOTO MEPEKPECTHOTO OMNbUICHUS. YUHUTHIBas TOT (akT, 4TO
POXKb SBISETCS CTPOTMM IEPEKPECTHUKOM, 3Ta NPOLEAypa 3HAUUTENBHO YCIOXKHAETCS
(Paduena, 2019) u oT60p MOTOMCTB OT CaMOOTBUIICHUS, YACTO HA3bIBAEMbIN WHIUBUTYATHHBIM
orOopoM, siBisieTcss Haubosee 3((ekTuBHBIM. B X0/1e MHAMBHYaTIbHOrO OTOOpa OLIEHUBACTCA
BKJIaJ] B (JEHOTHUI IMOTOMCTB KaK MAaT€pUHCKHUE, TaK U OTLIOBCKHE T'AMEThl UCXOJIHOTO PACTEHHS.
IIpu cemeiiHOM e OTOOpe OLIEHMBAETCA BKIJIAJ TOJIBKO MAaTEpPUHCKUX TraMmeT, a OTLOBCKHE
rameThl PEeJICTaBIECHbI CITy4yaltHOM BEIOOPKOM raMeT MOMmyJIsSIUH.

[lanMukcHus B copTax — MOMYJSALUSAX oOecreueHa HOPMalbHBIM (DYHKIIMOHUPOBAHUEM
CHUCTEMBI CAMOHECOBMECTUMOCTH, npucytieit pxu (Padbuesa, Mycradaesa, Caasiros, 2013).

Bce nzydaembie 00pasiipl ObUIH M30JIMPOBAHbI, TOABEPrajiCch CAaMOOMBIICHNIO. bbutn Takxke
U3y4deHbl MopQoJoruyeckue Mpu3Haku pacteHuil. HabOmionanock Oosbliioe pasHooOpasue
BOKpacke U (hopMe KoJioca pasinyHbIX 00pa3ioB piku. C IeNbio BHISBIEHUS COPTOB Haubolee
MIPUTOJIHBIX IS BO3JENBIBAHUS B MECTHBIX YCJIOBHUSX, JUIS MOCIENyIOIed paboThl BEIOUpAINChH
pacTeHus ¢ BBIIIOJIHEHHBIMU 3€pHAMH U XOPOLIEH NPOIYKTUBHOCTBIO.

bruta mpoBeneHa oreHKa ajanTauy pxku K yciioBusiM AmniiepoHa. CienyeT OTMETUTh, YTO
JKOJIOrMYecKass 00CTaHOBKA 30H, B KOTOPBIX ObUIM BBIPAIIEHBl PACTEHUS PXKH, pa3iIMdaeTcs Mo
KIIMMAaTHYECKUM U reorpauueckuM rmapameTpam.

buomopdonornueckuit ananu3 mokasai, 4To HcciaeayeMbie 00pasilbl 001aal0T JOCTATOUHO
BBICOKOW JKM3HECTOMKOCThIO Ha AmmiepoHe. Takum oOpa3oM, HECMOTpPS Ha TO, YTO YCIIOBHUS
Cpelbl, B KOTOPBIX BBIPAIIMBAIUCH OOpa3Ibl HUCCIENOBAHUS W3 PA3IUYHBIX PETHMOHOB ObLIH
OJIMHAKOBBI, MBI TIOJTYYHJIA MHOTOUNCIIEHHBIE (PEHOTHITUYECKHE TIPOSBICHUSI.

bruta ycTaHoBieHa Takke KOPPENSIHS MEXKIY XO3SiCTBEHHO-OMOJIOTHYECKUMH IMpHU3HA-
KaMM U XMMHUYECKHM COCTaBOM 3€pHa pku. B Haily 3amady BXOAMIIO U U3yUYEHUE XUMHUYECKOIO
cocTaBa 3epHa 03UMOM PKH, BBISIBIICHHE BIUSHUS YCIOBUN rojla HA U3BMEHYUBOCTH COJIEPKaHUs
0enKa U aMUHOKHCIIOT, BBISIBICHHE (DOPM, IEHHBIX JJISI CEIEKIIMU C BRICOKUM KayeCTBOM 3€pHa.
[Ipu U3ydyeHnn XMMHYECKOTr0 COCTaBa, B Cpe/iHel Mpole ceMsiH, ONpeAesiin coepKaHue Oenka
n snu3uHa. TakuMm oOpa3oM, M3ydYeHHE XMMHYECKOTO COCTaBa PXHU I0Ka3ajlo 3aBUCUMOCTH
coJiep>kaHusi Oellka B 3€pHE OT OMOJIOTHYECKUX OCOOEHHOCTEH cOopTa M OT METEOPOJIOTHUECKHX
(hakTopoB.

B pabote mpoBenéH Mopdororuueckuii aHanu3 pacTeHUd MO arpoMopQoIOTHYECKUM
npu3HaKaM. XOTs YCIOBUS CPEbl, B KOTOPBIX BHIPALIMBAIUCH O0pa3Ibl PACTEHUH U3 pa3IMYHbBIX
PErHOHOB, OBLTHM OJMHAKOBBIMH, y HHUX HaOJIONAlINCh pa3lU4Hble 3a00JeBaHUS (My4YHHCTAs
poca, xentas u Oypas pkaBumHa). OnHAKO, Ha MPOJYKTUBHOCTH PACTEHUH 3TO MOBIHIIO
HE3HAYUTEIBHO.

[Ipu w3yueHnn Ha (HEHOTUIHMUYECKYIO OJHOPOJHOCTh, MO MOP(OJOTHYECKUM U arpo-
Mop(dororuueckuM NMpU3HAKaM BbBIJENEHBI JTyullne oOpasubl Takue Kak: S.segetale w3 lllexw,
HaxuueBanu, Jlenkopanu, Jlepuka, Ammepona; S.cereale w3 Poccum, YkpanHbl U copt
Mup6ammp 46.

OpnnHaxo aOCOJIIOTHBIE BEJIMYMHBI CPEAHUX 3HAUEHUM BapbUpPOBAJIU 110 TOAAM B 3aBUCHMOCTH
OT yCIIOBUH BbIpamuBaHus. ['0Jpl, B TeUYeHHE KOTOPBIX MPOBOAUIOCH Pa3MHOKEHHE ATHX
MOMYJISLUM, pa3iuyaiuch MO MOTOAHBIM YCIOBHSIM, C JOCTATOYHBIM KOJIMYECTBOM OCAJKOB U
YMEPEHHBIMH TEMIIepaTypaMH.

[To 0600meHHBIM pe3ybTaTaM H3y4eHUs OMOMOPQOJIOTHYECKUX IOKa3aTesieH BBISBICHO
4YTO, BBICOTA PACTEHMI BapbuUpoBasia B mpeaenax 93,7 - 214,6 cM, NpoAyKTUBHASA KyCTHUCTOCTh
3,8 - 6,0 mtyk, nuuHa kojoca 11,4 - 21,6 cm, 4mCiIO KOJIOCKOB B Kojoce 25,8 — 56,8 mTyk,
yucio 3epeH B kosoce 42,0 — 96,6 mityk, Bec 3epeH B kojoce 0,47 - 3,87 1, macca 1000 3epen
19,0- 61,4r (uarpamma 1. u 2.).
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IlHanaMMa 2. MakcuMajbHbIC 3HAYCHUS 6H0M0p(1)OJ'IOI‘I/ILICCKI/IX IoKa3aTejeh HU3YUCHHBIX 06pa3u0B

Taxoke mpoBeneHa JTabopaTopHasi OICHKa OMOXMMHYECKHX ITOKazaTeliell - COIepIKaHUs
azora, Tpunrodana, Ju3uHa B 3epHe. CoaepkaHue a30Ta y M3YUYEHHBIX OOpasLoOB piKU
BapbupoBaio ot 9,75 no 17,63%, tpuntodana ot 99 mo 210, mm3una ot 410,55 mo 791,78 B
3epHe.

TakuMm o6pazom, B pe3yibTare NpoBeneHHO padoTsl B ['enbank O6b110 cnano 180 o6pasios
— S.cereale u S.segetale, xoTopple MOTYT OBITh HCIOJB30BaHbI B CEJIEKLIMOHHOW paboTe B
Ka4ue€CTBC HCXOJHOI'0 Marcpuajia, BBHUAY TOIO, YTO OHH aJallTUPOBAHBI Ha AHIHGPOHG u
CIIOCOOHBI /1aBaTh BBICOKHH yporKail.
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AZORBAYCAN, RUSIYA VO UKRAYNANIN MUXTOLIF EKOLOJi SORAITLORINDON
OLAN COVDAR BITKISININ BIOMUXTOLIFLIYININ TODQIQi

G.Q.Rofiyeva
AMEA Genetik Ehtiyatlar Institutu

Genetik Ehtiyatlar Institutunun kolleksiya niimunolori yeni sortlarin yaradilmasi iigiin osas ilkin
materialdir. Seleksiya iginin miivoffaqiyyati hortorafli dyronilmis, vo diizgiin se¢ilmis ilkin materialin
movcudlugundan asilidir. Azarbaycan Milli Genbankda saxlanilan covdar kolleksiyasinda seleksiya
islorindo istifads {igiin 6lkado biton miixtalif botaniki ndva, novmiixtalifliyine aid niimuno va formalar
saxlanilir. Bu kolleksiyasda dominant algagboyluluq, yiiksok ¢orakbisirmo keyfiyyasti, unlu seh vo pas
xastaliklorine immunitetlik donorlarinin, soyuga davamliliq, yiiksok ziilal va lizin monbolorinin miioyyon
edilmosi va seleksiyada istifadasi aktualdir.

Miixtolif eko — cografi zonalardan olan ¢ovdar (S.segetale, S.cereale) niimunalorinin tadqiqi onlarin
ohamiyyatli biomiixtalifliys malik oldugunu askar etmisdir. S.segetale (Zhuk) Rosh ¢ovdar niimunasi bir
sira botaniki novmiixtolifliyi vo daha kicik sistematik formalarla tomsil olunmugdir. Bu yarimnév alaq
covdarindan omoalo galmisdir. Okin ¢ovdari ¢arpaz tozlanan ndv olub, genetik soviyyads on az1 ii¢ 6z-
0ziind uygun golmoyon gen ilo nozarast edildiyindon normal halda biitun genlora gdre homoziqot xatlorla
tomsil oluna bilmaz. S.cereale L. — madoni ¢ovdar novi, taxillar (Gramineae) fasilasing aid olan birillik
otdur. Tadqiqat materiali kimi imumilikdo Azorbaycan, Rusiya vo Ukraynanin miixtoliif ekoloj1 zona-
larindan olan 57 ¢ovdar niimunasinin pargalanmasindan alnan 180 populyasiya kompleks Oyranilarak,
mohsuldarlig1 vo struktur elementlori, eloco do adaptiv xiisusiyyatlori vo denin biokimyavi gostaricilori
toyin edilmigdir. Biomorfoloji vo biokimyovi gostaricilorin dyronilmasinin imumilosdirilmis noticolorine
osason, bitki boyunun 93,7214,6 sm, mohsuldar kollanma saymin 3.8-6.0 odad, siinbiiliin uzunlugunun
11.4-21.6 sm, siinbiildoki siinbiilciiklorin saymin 25,8-56,8 adad, siinbiildo den sayinin 42.0-96.6 adad,
siinbiildo don ¢okisinin 0.47-3.87 q, 1000 don kiitlesinin 19.0-61.4 q, dondo ziilalin miqdarinin 9.75-
17.63%, triptofanin miqdarinin 99-210, lizinin miqdarinin iso 410.55-791.78 arasinda doyisdiyi askar
edilmisdir.

Oyranilon populyasiyalar (180 niimuno) golocok tadqiqatlarda va seleksiyada baslangic material kimi
istifade olunmasi ti¢iin Milli Genbanka tohvil verilmisdir.

Acar sozlar: covdar, stinbiil, kiitlo, analiz, don

INVESTIGATION OF BIODIVERSITY OF RYE ACCESSIONS FROM THE DIFFERENT
EKOLOJICAL CONDITIONS OF AZERBAYCAN, RUSSIA AND UKRAINE

G.K.Rafiyeva
Genetic Resources Institute of ANAS

Collection samples of the Genetic Resources Institute are the main initial material for the breeding
of new varieties. Success in breeding work depends on the availability of a good, broadly studied initial
material and its proper selection. The rye collection of the National Gene Bank of Azerbaijan includes a
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diversity of botanical species, variabilities and forms growing in the country, which are necessary for
breeding. The identification donors of dominant short height, high baking qualities, immunity to powdery
mildew, rusts, winter hardiness sources, high protein and lysine content in this collection and use in
breeding is relevant.

The study of rye samples (S.segetale, S.cereale) from various ecogeographic zones revealed their
considerable diversity. Secale segetale (Zhuk) Rosh - is represented by many botanical varieties and
smaller systematic forms. This subspecies is derived from weed field rye. Sowing rye is a cross-
pollination species, the binding of which at the genetic level is controlled by at least three self-
incompatibility genes and, for this reason, cannot normally be represented by lines homozygous for all
genes. Secale cereale L - cultivated rye - is an annual grass of the cereals family (Gramineae). The study
material was 57 samples from different ecological zones of Azerbaijan, Russia and Ukraine, which
segrigated as a result of which the resulting 180 populations were comprehensively studied, the level of
productivity was determined and the structural elements, as well as adaptive properties and biochemical
parameters of the grain were studied. According to the generalized results of the study of
biomorphological and biochemical parameters of samples, was revealed that the plant height varied
between 93.7-214.6 cm, productive tillering 3.8-6.0, spike length 11.4-21.6 cm, the number of spikelets
per spike 25.8-56.8, the number of grains per spike 42.0-96.6, the weight of grains per spike 0.47-3.87 g,
the weight of 1000 grains 19.0-61.4 g, the protein content of the grain ranged from 9.75 to 17.63%,
tryptophan from 99 to 210, lysine from 410.55 to 791.78.

The studied populations (180 samples) were transfered to the Genbank for use in further breeding
works as source material.

Keywords: rye, spike, weight, analysis,grain
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UOT581.1/1
ANTIOKSIDANT MUDAFIiO SISTEMININ RESiPROK FOALIYYOTIi

*7.S.IBRAHIMOVA b.ii.f.d., G.I.HOSONOVA, L.S.ABDULLAYEVA, R.T.OLIYEV, b.e.d.

AMEA Genetik Ehtiyatlar Institutu, Azorbaycan, Baki 5., AZ1106, Azadhq pr., 155
ziyade.ibrahimova@gmail.com

Todqigatda yumsaq bugdanin (7Triticum aestivum L.) 5 novmiixtalifliyino aid niimunslordon
istifado edilmisdir: var. delfi k-79, var. erythrospermum k-10, var. hostianum Kk-50, var. albidum k-
25, var. velutinum k-30. Fitotron soraitinda (20°-21°C, 60%-70% riitubat, 16/8 saathq fotoperiod,
10000 liiks is1q) ciicardilmis 5 giinliik bitkilor 24 saat miiddatinds orta vo yiiksok dozada quragqhq
stresind (14 vo 20 atm saxaroza mohlulu ilo) moaruz qaldiqdan sonra yarpaqlarda qvayakol-
peroksidazanin aktivliyi va prolinin migdar: toyin edilmisdir. Fermentin aktivliyinin minimumu
orta stres zamam var. delfi k-79, yiiksok qatihqda var. albidum k-25 niimunsloring, maksimumu iso
orta dozada var. hostianum Kk-50, quraqhgm yiiksok dozasinda var. delfi k-79 vo var.
erythrospermum k-10 ciicortilorind aid olmusdur.Var. albidum k-25, var. velutinum Kk-30 va var.
hostianum Kk-50 niimunalorinds iso qvayakol-peroksidazanin aktivliyi zaiflomis vo uygun olaraq,
nazaratd gors 44,6%, 57,6% va 65,5% taskil etmislor. Stresin orta dozada tasirindon sonra prolinin
nazaratdy gora 2,25-12,09 dofo artimi qeydo alinmisdir. Var. albidum k-25 nazaratdon 2,25; var.
hostianum Kk-50 isa 3 dafs ¢cox qiymat aldig1 halda, var. velutinum k-30 nazaratdan 12,09 dofs yiiksok
olmusdur. Quraqhgin yiiksok dozasin tasiri ilo prolin nazaratdon 6-23,6 dofo yiiksak qiymatlor
almigdir. Nozarata gors an asagr artim var. hostianum k-50 niimunslorinds, an boyiik yiiksalis iso
var. albidum k-25 tacriibo variantinda miisahido edilmisdir. Var. hostianum k-50, var. velutinum k-
30, var. albidum k-25 va var. erythrospermum k-10 ciicartilorinda yiiksok dozada quraqlhq soraitinda
fermentativ miidafis sisteminin foallig1 bir neco dafo azaldigr halda, kicikmolekullu antioksidant
sistem dofolorlo artaraq, daha aktiv olmusdur. Bitki toxumalarinda antioksidant sistemin
fermentativ va Kicikmolekullu komponentlorinin qarsihiqh faaliyyatinin, yani resiprok miinasibo-
tinin oldugu diisiiniiliir.

Agar sozlar: yumsaq bugda, stres, quraqliq, prolin, peroksidaza

GIRIS

Qeyri-alverigli iqlim soraitinin abiotik amillori bitkilords bir sira metabolik doyisikliklorin
bas vermosino sobab olurlar. Belo stres amillordon biri vo on miihiimii quraqliqdir. Qlobal
istilosmo problemi getdikco igqlimin daha da quraqlasacagina sobob ola bilor. Buna goro do
bitkilorin quragliga davamlilig1 vo adaptasiya mexanizmlorinin dyronilmasi aktual masals olaraq
qalir.

Abiotik streslor toxumalarda xeyli miqdarda sorbost radikallarin omolo golmasing sorait
yaradir. Xiisusilo xloroplastlarda elektron nogliyyat dovrasinds elektronlarin dasinmasi siirati ilo
CO,—in fiksasiyas1 sliroti arasinda balansin pozulmasi naticesinde OAF (oksigenin aktiv
formalar1) intensiv suratde amals golir (I'apud3snos u np., 2011).

Normal soraitdo OAF ontogenezds miisbat fizioloji rola malikdir. Masalon, Kolupayevin
fikrinco, superoksid-anion-radikallar1 yarpaq ayasinin uzanmasi prosesinds istirak edirlor
(KonmymaeB u ap., 2006). OAF bitkilordo hassasliq ve apoptoz reaksiyalarina nozarot edir
(MakcumoB u np., 2006). Lakin ¢ox miqdarda sorbast radikallar ziilallarin deqradasiyasina,
lipidlorin oksidlogmosing, pigmentlorin parcalanmasina sobab olur (MaeBckas u ap., 2013).
Odobiyyat molumatlar1 gostorir ki, oksor stres tosirlor zaman1 OAF-1n zororsizlosdirilmasi verilon
imumi cavab reaksiyasi olaraq, antioksidant miidafio sistemi vasitasilo aparilir. Onun torkibina
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geyri-enzimatik kicikmolekullu komponentlor (prolin, askorbat, gliitation, karotinoidlor, sokorlor
vo s.) vo fermentativ komponentlor (SOD, katalaza, peroksidaza) daxildirlor. Antioksidant
miidafio sisteminin komayi ilo toksiki maddolorin zorarsizlogdirilmasi vo konarlasdirilmasi bag
verir ki, noticads onlarin dagidicr tosirinin qarsist alinmis olur (I'apud3snos u ap., 2009).

Sorbost radikallarin  zorarsizlogdirilmosinds fermentlorin  ¢ox miihiim rolu olmasina
baxmayaraq, etiraf etmok lazimdir ki, enzimatik antioksidant sistem hiiceyralori tamamilo
oliimdan xilas eds bilmir. ©n avval, bu onunla slagalidir ki, fermentlor miixtalif toxuma struktur-
larinda vo hiiceyro kompartmentlorinde yerlogirlor, miixtalif substrat spesifikliyino vo sarbast
radikallarla forgli yaxinliga malikdirlor. Bundan slava, stressorlarin tosiri zamani antioksidant
ferment pulunun (ehtiyatinin) tez vaxtda inaktivlogmasi bas verir. Bu molumatlar ki¢ikmolekullu
iizvi antioksidant birlogsmoalorin (prolin vo s.) bir sira hallarda daha effektiv sokildo metabolizmi
qoruya bilmosi barads fikir yaranmasina asas verir (Blokhina et al., 2003). Son zamanlar prolinin
antioksidant fermentlorin genlorinin ekspressiyast va aktivlosmasinin tonzimloyicisi kimi
funksiyasinin olmasi1 da gliman olunur (Paxtokuna u ap., 2011).

MATERIAL VO METODLAR

Todqgigatda yumsaq bugdanin (7riticum aestivum L.) 5 ndvmiixtolifliyino aid niimunolordon
istifado edilmisdir: var. delfi k-79, var. erythrospermum k-10, var. hostianum k-50, var. albidum
k-25, var. velutinum k-30. Fitotron soraitindo (200—21°C, 60%-70% riitubat, 16/8 saatliq
fotoperiod, 10000 liiks is1q) cilicordilmis 5 giinliik bitkilor 24 saat miiddotindo orta vo yiiksok
dozada quraqliq stresino (14 vo 20 atm saxaroza mohlulu) moruz qaldigdan sonra yarpaqglarda
qvayakol-peroksidazanin aktivliyi (EpmakoB u ap., 1987) vo Bates et. al metodu ilo prolinin
miqdar1 toyin edilmisdir (Bates et al., 1973).

Peroksidazanin aktivliyinin spektrofotometrik yolla toyini qvayakolun oksidlogsmosi
reaksiyast zamani1 amolo golon mohsullarin optiki sixliginin 6l¢iilmosine asaslanir. 200-500 mq
yarpaq az miqdarda (5-10 ml) fosfat buferi (pH 5,4) ilo ¢ini kasada ozildikdon sonra 10 dog.
orzindo 4000-5000 dovr/doq stiratlo sentrifuqalanmisdir. 0,5 ml substrat (qvayakol), 1,5 ml fosfat
buferi, 0,5 ml supernatant (fermentativ bitki materiali), 0,5 ml H,O, ibarst olan reaksiya
qarisiginin optiki sixligi 1 dog. arzinds 470 nm dalga uzunlugunda spektrofotometrds (UV-3100
PC) ol¢lilmisdiir. Prolinin optiki sixlig1 520nm dalga uzunlugunda toyin edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Yumsaq bugda niimunoslorinin todqiqi gostordi ki, biitiin niimunslordo quraqliq zamani
qvayakol-peroksidazanin aktivliyi va prolinin miqdar1 nozarato géro xeyli doracodo doyismisdir.

Peroksidaza. Nozarot variantlarinda fermentin aktivliyi 0,111-0,243 intervalinda doyigorak,
maksimum qiymoti var. delfi k-79 nliimunosine, minimumu iso var. erythrospermum k-10
ciicartilorine maxsus olmusdur (sakil 1).

Orta quraqliq (14 atm) zamani fermentin aktivliyi 0,232-0,367 intervalinda, quragligin
kaskin tasiri zamani (20 atm) iso 0,087-0,234 arasinda variasiya etmisdir. Fermentin aktivliyinin
minimumu hom orta stres zamani, hom do yiiksok qatiliqda var. albidum k-25 (uygun olaraq,
0,232 vo 0,087) nlimunosino, maksimumu iso orta dozada var. hostianum k-50 (0,367),
quraghigin yliksok dozasinda var. erythrospermum k-10 (0,234) ciicartilorino aid olmusdur.

Tacriibads istirak edon niimunalor nozaroto goro faizlo miixtalif doyisilmolor niimayis
etdirmislor. Belo ki, 14atm quraqliq zamani biitiin variantlarda fermentin aktivliyinin artmasi
miigahido edilmisdir, on ¢ox artim var. erythrospermum k-10 bitkilorindo (223%) vo var.
hostianum k-50 ciicartilorinds (207,3%) olmusdur.
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Sakil 1. Yumsaq bugda niimunslorindo quragligin miixtolif dozalarinda (14 vo 20 atm)
qvayakol-peroksidazanin aktivliyi

Stressorun tosir giicii artdigda (20atm quraqliq) fermentin aktivliyi qismon vo ya koskin
zoiflomisdir: on yliksok gdstorici yens do var. erythrospermum k-10 bitkilorinds (210,8%) qeyds
almmisdir. Var. delfi k-79, var. albidum k-25, var. velutinum k-30 vo var. hostianum k-50
niimunalorinde qvayakol-peroksidazanin aktivliyi zoiflomis vo nozaroto gdro uygun olaraq,
36,6%, 44,6%, 57,6% vo 65,5% toskil etmisdir. Var. delfi k-79 ciicortilorindo bir sutka orzindo
fermentin aktivliyi 0,154 vahid azalaraq, nozaratin 36,6% -ni togkil etmisdir. Bu iso konstitutiv
peroksidazanin giin orzinde maksimal sorfiyyatinin miqdaridir. Yiiksok dozada quraqligin
tosirindon fermentin aktivliyinin zaiflomasini bitkiya doyon zorarin ¢oxlugu vo fermentin sinte-
zino nozoron daha ¢ox sorf olunmasi, deqradasiyasi vo yaxud hiiceyrodo miidafio sisteminin
antioksidant funksiya dasiyan kicikmolekullu komponentlorinin foaliyyetinin artmasi ilo izah
etmok olar (Konymnaes u ap. 2006).

Prolin. Nozarotds sarbast prolinin miqdar1 0,083-0,12 pM/mq arasinda qiymatlor almisdir.
Minimum gostarici var. erythrospermum k-10 bitkilorino, maksimum var. albidum k-25 ciicorti-
larino moxsus olmusdur (saokil 2).

Biitiin tocriibo variantlarinda prolin amin tursusunun miqdarinin artmasi miisahido
olunmusdur. Quraqliq stresinin orta tosiri (14 atm) zamani prolinin miqdar1 0,262-1,342 pM/mq
intervalinda doyismisdir. Var. hostianum k-50 minimum, var. velutinum k-30 iso maksimum
qiymatlor almislar. Nozaroto gors ise prolinin 2,25-12,09 dofo artimi qeyde alinmigdir. Var.
albidum k-25 nozarotdon 2,25, var. hostianum k-50 1so 3 dofo ¢ox qiymot aldigi halda, var.
velutinum k-30 nozaratdon 12,09 dofo ¢ox qiymot almidir.
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Sakil 2. Yumsaq bugda niimunolorinds orta (14 atm) vo yiiksok (20 atm) quraqliq soraitindo
prolinin miqdar1 (uM/mq); 1-nazarat, 2-14 atm quraqliq, 3-20 atm quraqliq
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Quragligin yiiksak dozasinin tasiri (20 atm) prolinin miqdarini bir gadar da artirmigdir. Belo
ki, bu amin tursu nozaratdon 6-23,6 dofs yiiksok qiymatlor almigdir. Nozarato gors on asagi artim
var. hostianum k-50 niimunasinds, on boylik yliksolis iso var. albidum k-25 tocriibo variantinda
miisahido edilmisdir. Umumiyyatlo, prolinin miqdar1 0,524-2,836 pM/mq diapozonunda
doyismisdir ki, bu giymotlor uygun olaraq, var. hostianum k-50 vo var. albidum k-25 tocriibo
variantlarina moxsusdur.

Var. hostianum k-50 niimunosindo quraqligin orta dozada tosiri bir sutka orzindo sorbost
prolinin nozarato goérs 0,175 pM/mq, koskin yiiksok dozanin tosiri iso 0,437 uM/mq artmasina
sabab olmusdur. Var. albidum k-25 clicartilorinds bu rogomlor analoji olaraq, orta stres tosiri
zaman1 0,151 uM/mgq, giiclii stres zamani is9 2,716 uM/mq toskil etmisdir. Yoni stresin tosir
giicindon asili olaraq, antioksidant miidafio sistemi kigikmolekullu komponentin sintezini
artirmigdir. Lakin var. albidum k-25 bitkilorinde prolinin kaskin artimi onun sintezi ilo yanasi
ziilallarin deqradasiyasi ila bagli ayrilmasini da istisna etmir (Koxymnaes u ap. 2006).

Stres amilin, bizim halda quraqligin dozasinin artirilmasi bitki toxumasinda sarbast prolinin
miqdarinin daha ¢ox artimia sobob olmusdur. Prolinin osmoprotektor vo antioksidant kimi
funksiyalarimin olmasini nezore alsaq, onun miqdarinin xeyli derocede artmasmin  bitkini
stressorun kaskin tosirindon qorumaq mogsadi dasidigr aydin olur. Aldigimiz naticalor adabiyyat
molumatlari ilo do uzlasir (CakapusiBo u ap., 2001).

Tadqiq edilon ¢oxsayli tocriibi molumatlara asason, antioksidant fermentlorin aktivliyinin
doyismosi stres amilin tosir dozasindan, miiddotindon, fermentlorin konstitutiv aktivlik soviyye-
sindon vo todqgiqatda istifado edilon bitkinin genotipindon asilidir (Maesckas, 2013; Srivalli,
2003). Hom do stres tosirin giiclonmosi zamami boyiik miqdarda sorbost radikallarin
detoksikasiyasi {iglin antioksidant fermentlorin isinin effektivliyi homiso kifayot qodor deyildir
(CommnakoBa u ap., 2013). Naticolor prolinin antioksidant funksiyasi dasimasina vo sorbost
radikallarin sondiiriilmosinds istirak etmosino dolalot edir. Prolin hiiceyro metabolizminin
saxlanmasinda miihiim rol oynayaraq, ekstremal soraitdo bitkilorin yasamasini tomin edir. Bu
baximdan apardigimiz tadqiqat iginds bir sira ndovmiixtslifliklorine aid bitkilordo fermentativ vo
kigcikmolekullu antioksidant sistemin forqli foaliyyati digqoti calb edir. Belo ki, var. delfi k-79,
var. hostianum k-50, var. velutinum k-30, var. albidum k-25 va var. erythrospermum k-10 nlimu-
noalorinin ciicortilorindo yliksok dozada (20 atm) quraqliq soraitindo fermentativ miidafio sistemi,
yoni qvayakol-peroksidazanin foalligi dofolorlo azaldigi halda, kicikmolekullu antioksidant
sistem, yani prolinin miqdart dofslorlo artaraq, daha aktiv olmusdur. Bu gostericilorden iroli
golorak, bitki orqanizmi toxumalarinda antioksidant sistemin fermentativ vo kicikmolekullu
komponentlorinin qarsiligh faaliyystinin, yoni resiprok miinasibatinin oldugu diisiiniiliir. Prolin
vo antioksidant fermentlor arasinda resiprok miinasibotin olmasi haqda fikirlor oadobiyyatda da
irali siiriiliir. Oxsar naticolor bir sira yabam bitkilords (Kaprtamos u ap., 2008) vo bugdada da
(Yang et al, 2011) askar edilmigdir.
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PEIIUTIPOKHASI AKTUBHOCTD 3AIIIMTHOM AHTUOKCUJTAHTHOM CUCTEMBI
*3.1lI.UOoparumosa, I'.'U.I'acanosa, JI.C.Aday/i1aesa, P.T.Asnnen
HUncmumym eenemuyeckux pecypcoe HAHA

B pabote ncnonb3oBanbl 00pa3ibl OTHOCALIMECS 5 pa3HOBUAHOCTSAM MSTKOH mueHuusl (7. aestivum
L.): var. delphi k-79, var. erythrospermum k-10, var. hostianum k-50, var. albidum k-25, var. velutinum -
30.Bripamennsie B ycnmousax ¢urtorpona (20°-21°C, 60% BnaxxkaoctH, 16/8-uacosoit poronepuoz, 10000
JIIOKC CBETa) S5-IHEBHBIC MPOPOCTKH B TeUCHHE 24 4acoB IMOABEPrajiuCh BO3JCHCTBUIO YMEPEHHOW M
BBICOKOH 03Bl 3acyxu (pacTBop caxapo3sl 14 m 20 arm). B mpopocTkax ompenensiii aKTHBHOCTB
TBasIKOJI-MIEPOKCHIA3bl M COJICpKaHUe MPOJMHA. MUHUMAIBHBIA TIOKa3aTellb aKTUBHOCTH (hepMeHTa TpU
YMEpPEHHOM cTpecce uMen oOpaszen var.delphix-79, npu BbicOkOW no3e — var.albidum x-25.
MakcuManbHOe 3HAuYeHHE aKTUBHOCTH (DepMEHTa MpH YMEPEHHOM CTpecce 3acyXH OTMEYEHO st
oOpasna var.hostianum x-50, TIpu BBICOKOW Jo03ecTpecca ansi oOpasuoB var. delphi k-79 u var.
erythrospermum x-10. Y o0pasuoB pasHoBuaHocTewt var. albidum k-25, var. velutinum k-30 u var.
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hostianum k-50 aKTHBHOCTH TBalaKOJ-TIEpPOKCUAA3bl CHU3WIACh 10 44,6%, 57,6% wu 65,5%, cooTBet-
cTBeHHO. [locne Bo3aeiicTBHSI yMEPEHHOH 103BI cTpecca ObUTo 3a(hMKCHPOBAHO yBETMYCHNE CONEPIKAHUSI
nposnuHa B 2,25-12,09 pa3 mo cpaBHeHHIO ¢ KOHTpojeM. IIpu BBICOKMX [03ax 3acyxH HaOJIOAajioch
YBEJIMUEHHE COJIEpXKaHUs IPoJMHa B 6-23,6 pasa 1o cpaBHEHHIO ¢ KOHTpojieM. Hanbonpliee yBenuueHue
OoTMeYeHO y oOpasta var. albidum k-25, naumensiee y obpasua var. hostianum k-50.

Toraa kak, mpu BEICOKHX JI03aX CTpecca B MPOPOCTKax 00pasuos var. hostianum k-50, var. velutinum
k-30, var. albidum k-25 u var. erythrospermum k-10 akTHBHOCTb ()€pMEHTATHBHOW 3AIUTHON CHCTEMBI
CHMXKaJach B HECKOJIBKO Pa3, HU3KOMOJICKYJISIpHAsl aHTHOKCHIAHTHASI CHCTEMa aKTHBHPOBAIACh, YBEJIHU-
4yuBasch B pas3bl. CUuTaeTcs, YTO B3aUMOACUCTBHE (DEPMEHTATUBHBIX W HU3KOMOJIEKYJSPHBIX KOMIIO-
HEHTOB aHTHOKCHJIAHTHOW CHCTEMbI PACTUTENILHON TKAaHU UMEET PELUIIPOKHBIA XapaKTep.

Knwuesvie cnosa: mscxas nwernuya, cmpecc, 3acyxa, npojiun, nepor<cu0a3a

RECIPROCAL ACTIVITY OF THE PROTECTIVE ANTIOXIDANT SYSTEM
*Z.Sh.Ibrahimova, G.I.Hasanova, L.S.Abdullayeva, R.T.Aliyev
Genetic Resources Institute of ANAS

The paper indicates results of the study of 5 variety samples of bread wheat (7. aestivum L.): var.
delphi k-79, var. erythrospermum k-10, var. hostianum k-50, var. albidum k-25, var. velutinum x-30.
Grown under phytotron conditions (20°-21°C, 60% humidity, 16/8-hour photoperiod, 10000 Lux of light)
5-day seedlings were exposed to moderate and high doses of drought for 24 hours (sucrose solution of 14
and 20 atm).The activity of guaiacol peroxidase and the content of proline were determined in the
seedlings. The minimum value of enzyme activity under moderate stress had a variety sample delphi k-
79, at a high dose-var. albidum k-25. The maximum value of enzyme activity under moderate drought
stress was noted for the var. hostianum k-50, with a high dose of stress for var. delphi k-79 and var.
erythrospermum k-10. In variety samples of var. albidum k-25, var. velutinum k-30 and var. hostianum k-
50 activity of guaiacol peroxidase decreased to 44.6%, 57.6% and 65.5%, respectively. After exposure to
a moderate dose of stress, an increase in the proline content was fixed in 2.25-12.09 times compared to
the control. At high doses of drought, there was an increase in the proline content of 6-23.6 times
compared to the control. The most increase was observed in the var. albidum k-25, the least in the var.
hostianum k-50.

While, at high doses of stress in the seedlings of var. hostianum k-50, var. velutinum k-30, var.
albidum k-25 and var. erythrospermum k-10 activity of the enzymatic protective system decreased several
times, the low-molecular antioxidant system was activated, increasing several times. It is considered, that
the interaction of enzymatic and low-molecular components of the antioxidant system of plant tissue has a
reciprocal character.

Keywords: bread wheat, stress, drought, proline, peroxidase
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UZUMUN GENETIK EHTIYATLARININ FiZiOLOJi GOSTORICILOR OSASINDA
QIYMOTLONDIRILMOSI

"ML.K.MUSAYEY a.c.ii.f.d., dos., TN.HUSEYNOVA b.ii.f.d., dos.

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan, Baki 5., AZ1106, Azadhq pr., 155
mirza.musayev@yahoo.com

Uziim (V.vinifera L.) meyva bitkilori arasinda on genis becarilon novlordan biridir. Uziimgiiliik
xalqumizin tasarriifat hayatinin tarixi etibar ilo an qadim va genis yayillmis sahalorindon biri olmusdur.
Saysiz-hesabsiz arxeoloji qazintilar, paleobotaniki, ampeloqrafik malumatlar, dil vo folklor niimunalari,
yazih moanbalor, toponimika va s. tadqiqatlar naticasindo Azarbaycan arazisinin do modoani iiziim-
citlityiin votani olan genis bir oraziys daxil oldugu miisyyanlosdirmisdir. Tadqgiqatlarin ekofizioloji
istigamoatlori kond tasarriifati iiciin, xiisusilo do otraf miihitin davamh artan olverigsiz tasirlori
baximindan, boyiik maraq kasb edir. Quraqhq kimi abiotik stres bitkilorin boyiimasini, mohsuldarhgm
vd novlorin yayilmasimm mohdudlasdiran kompleks cavab reaksiyalar1 omolo gatirir ki, bunlar da
fizioloji vo biokimyavi soviyyodo meydana golon doyisikliklorlo askarlanmir. Bitki yarpaqlarimmin
fotosintetik pigmentlori ilkin mohsuldarhq va fotosintetik potensialla bilavasits slagodar oldugu iiciin
abiotik streslor soraitinds bitkilorin fizioloji vaziyyatinin komiyyat qiymatlondirilmasi pigqment
torkibinin miisyyonlosdirilmasi asasinda aparila bilor.Tadqiqat isindo Azarbaycamin miixtdlif ekoloji
bolgalorindan dldo edilmis iiziimiin bozi sort vo yabam niimunslorinin quraqlq stresino adaptiv
potensiali oyronilmisdir. Homin niimunslorin yarpaglarinda quraqhq stresilo slagadar fotosintez
gostaricilorindon olan xlorofil a, xlorofil b, xlorofil a+b-nin miqdarinda bas veran doyisikliklor
miidyyanlosdirilorak stress davamh niimunalor secilmisdir. Alinan naticalars asason tadqiq olunan iiziim
niimunadlorindan 4 sortun (Ag sam, Ag kismis, Tozlayici, Qurmiz1 kismis) quraghga yiiksok davamh
olmas1 miioyyan edilmisdir. Homin niimunalords quraqhg@in tssirindon xlorofilin iimumi miqdarinda
bas veran doyisikliyin 150,1%- 119,2% arasinda olmasi1 askarlanmgdir. Tabrizi, Hafizali, Misqal,
Bayansira, Samaxi morandisi, Naxcivan sar1 Kkismisi, Qus iirayi sortlar1 stress davamh Kimi
giymatlondirilmisdir. Kolleksiya nomrasi 71, 78, 43, 74, 34, 10, 17 olan yabam iiziim niimunslorinin
quraghq stresina yiiksok davamh olduglar1 miiayyan edilmisdir. Uziimiin biomiixtalifliyinin quraqhq,
duzluluq v s. abiotik streslora qarst davamlihq doracasinin miidyyon edilmasi, forqli torpaq vo iqlim
zonalar iiciin perspektivliyini qiymatlondirmays imkan veracakdir.

Acar sozlar: iiziim, yabani forma, fotosintez, abiotik stres, quraqliq, xlorofil
GIRIS

Uziim (V.vinifera L.) meyva bitkilori arasinda an genis becorilon ndvlorden biridir. Yabani
lizlimiin modonilogdirilmasi neolit dovriindon baglayaraq Yaxin Sorqdo baslamigdir. Arxeoloji
todqigat materiallar1 gostorir ki, modoni {iziim 0z yabani ocdadlarinin (V.vinifera L. subsp.
sylvestris (C. C. Gmel.) Hegi.) modonilogdirilmasi naticosindo Conubi Qafgazda toxminon 8000
il ovval, neolit dovriindo omolo golmisdir (Forni et al., 2012; This et al., 2006). Bu nov
modonilosdirilmo prosesi zamani davamli seleksiya foaliyyoti vo adaptasiya prosesi naticosindo
yiiksok doracado heteroziqotluq gazanmisdir (Laucou et al., 2011). Uziim bitkisinin ilkin monso
morkozi hesab edilon Conubi Qafgazin {iziim riiseym plazmasinin yabani vo modoni genetik
miixtolifliyi molekulyar vo ampeloqrafik metodlarla (Bacilieri et al. 2013., Ekhvaia, Akhalkatsi,
2010) tohlil edilmis va noticads iiziimiin (V.vinifera L.) Yaxin Sorq monsali olmasi vo sorqdon
garba dogru yayilmasi askar edilmisdir (Myles et al., 2011., Riaz et al., 2018).

Uziimgiiliik xalqumzin tosorriifat hoyatinin tarixi etibari ilo on godim vo genis yayilmis
saholorindon biri olmusdur. Saysiz-hesabsiz arxeoloji gazintilar, paleobotaniki, ampeloqrafiya
molumatlari, dil vo folklor niimunalori, yazili manbalor, toponimika va s. todqiqatlar naticosindo
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Azorbaycan orazisinin do moadoni iiziimgiiliiylin votoni olan genis bir oraziyo daxil oldugunu
miioyyonlosdirmisdir.

Azorbaycan arazisi tiziimgiiliiylin meydana golmosi vo inkigafi liclin olduqca slverigli tobii
soraito malikdir. Ibtidai insanlar onlarin tosorriifat faaliyyatinin osas formalar1 olan oveuluq vo
baliggiligla yanasi, mesolordon yabani meyvo va gilomeyvo, o ciimlodon yabani {iziim toplamas,
ondan dadl1 qida mohsulu kimi istifads etmislor.

1963-cii ildo Bozdagin qgorb hissasinds (GOy-gol rayonunda) Azerbaycan alimlori geoloji
todqiqat islori apararkon 1-2 milyon il bundan ovval omolo golmis Abseron adlanan ¢okiin-
tillordo c¢oxlu bitki galiglarima tosadiif etmislor. Bu qaliglarin ¢oxu meso iiziimii tonoyinin
yarpaglarinin das tizerindoki izlorindon ibarstdir. Yabani {iziimiin bu orazido halo yuxari
pliosendo (toxminon 0,5-1,0 miln. il bundan ovval) meydana golmosini Naxg¢ivanda tapilan
daglagmis iliziim yarpagi da siibut edir (Babayev, 1988; Musayev, Akparov, 2013).

Uzun illorin arxeoloji tadqiqtlar ilo Azarbaycan orazisindon iiziimgiilitys dair aldo edilon
tapintilarin on gqadim niimunalori eramizdan ovval V-IV minilliklore aiddir. Qeyd edilon
minilliklorde qadim tayfalarin hoyatinda miihiim hadiso bas vermis, ulu acdadlarimiz oturaq
hayata ke¢mis, okingilik modoniyyati togokkiil tapmisdir.

Agstafa rayonu yaximnliginda 1962-ci ilds aparilmis arxeoloji qazintilar zamani eramizdan
ovval V-IV minilliyo aid Somutopo abidosindo miixtolif bitki galiglari, eloco do iiziim toxum-
lar1 agkar edilmisdir. Todqigatlar iiziim toxumlarinda hom madonilik, hom do yasliliq slamotlori
oldugunu gostormisdir. Mohz bu tapint1 asasinda Azorbaycanda madoni liziimgiililyiin on az1 7
minillik tarixi oldugu siibuta yetirilmisdir (Musayev, Akparov, 2013).

Molumdur ki, bitkilorin hor hansi abiotik stres amillorino davamlilifi, slverissiz ekoloji
amillorin miiayyan bir gorginliyi ilo agkarlanan genetik cohotdon miioyyan edilmis bir slamatdir.
Bu olamatin realizasiyasi orqanizmin buferliliyndon, miioyyon bir otraf miihit soraitindo normal
metabolizm gabiliyyatindon, habels slverigsiz soraitdo qoruyucu metabolik doyisikliklorin inkisaf
stiratindon asilidir.

Bitkilorin quraqliq, duzlulugq, istilik va s. kimi abiotik stresslora kompleks cavab reaksiyalar
hiiceyra, fizioloji, biokimyavi soviyads bas veron doyisikliklorlo tozahiir edir. Cavab reaksiya-
lar1, stresin intensivliyinden vo davametmo miiddatindon, bitkinin genotipindon, inkisaf morho-
lasindon, ekoloji faktordan asilidir. Stres soraitindo bitkilorin béylimo vo inkisafini, mohsul-
darligin1 tomin etmok moqsadile bitkilorin miixtalif streslora adaptasiya mexanizmini tam dork
etmok licilin tolerant genotiplorin seleksiyasinda yeni strategiyalarin totbiqi zoruridir. Quraq vo
soran arazilorin istifads yollarindan biri quraqliga vo duza davamli bitki sortlarinin yaradilmasi
vo becorilmosidir. Bitkilorin streso davamliliginin  dyronilmosinds fotosintetik olamatlorin
qiymatlondirilmasinin bdyiik shomiyyati var. Bildiyimiz kimi bitki orqanizminin pigment komp-
leksi doyison otraf miihit tosirlorine nozoragarpacaq dorocoads hassasligi ilo segilir.

Genetik ehtiytlar hor bir 6lkonin milli sarvati olub, homin 6lkenin iqtisadi vo sosial inki-
safinda miihiim rol oynayir. Azorbaycan Milli Elmlor Akademiyasinin Genetik Ehtiyatlar institu-
tundada miixtalif kond tosarriifati ohomiyyatli bitkilorin, o climlodon {iziimiin biomiixtalifliyinin
toplanilmasi, borpasi, genetik fondunun miihafizasi mogsadi ilo kolleksiya baglar1 togkil edilmis
vo har il ekspedisiyalar yolu ilo {iziim bitkisinin genofondu zonginlogdirilir (Mycaes u ap.,
2017). Olverissiz otraf miihit soraitino yiiksok davamli sort vo formalar milli genofondda boyiik
ohomiyyato malikdir. Uziimiin biomiixtolifliyinin quraqliq, duzluluq va s. abiotik streslora gars
miiqavimot doracosinin miioyyon edilmosi, forqli torpaq vo iqlim zonalari tigiin perspektivliyini
qiymatlondirmays imkan veracokdir.

MATERIAL VO METODLAR

Tadqiqat isinin mogqsadi iizlim bitkisinin miixtolif ekoloji-cografi mongali sort vo yabani
formalarinin yarpaqlarinda quraqliq stresi ilo olagodar osas fotosintez gostoricilorindon olan
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xlorofil a, xlorofil b, xlorofil a+bh-nin miqdarinda meydana golon doyisikliklorin miisyyonlos-
dirilmasi, stresos davamli niimunalorin qiymatlondirilorak secilmosidir.

Todgigat materiali olaraq Azarbaycanin miixtalif ekoloji bdlgolorindon olds edilmis {iziimiin
15 sort vo 17 yabant niimunslorindon istifado edilmisdir.

Bitkilorin abiotik stres amillorino davamliliginin diaqnostik tsullarindan biri, quraqliq
stresinin tosirindon bitki yarpaqlarinda xlorofilin iimumi miqdarinin (a+b), nisbatinin (a/b) va
fotosintetik pigment kompleksinin stres depresiyasinin miioyyanlosdirilmasidir. Quraqgliq stresino
davamliliq ilo xlorofilin miqdar1 arasindaki olageni dyronmok moqsadilo tarla tocriibalorindon
vegetasiyanin ¢igoklomo fazasinda yarpaq niimunoslori gétiiriilorok laboratoriya soraitinds onlara
quraqliq stresi verilmisdir. Homin yarpaqlardan kigik dairaciklor kesilorak iki hissaye ayrilmus,
hor tocriibo variantindan siaq siisolorino 5 dairacik yerlosdirilmisdir. Birinci hissoyoa nozarot
variantt olmagqla su, digorino iso 30 atm. tozyiqli saxaroza mohlulu oslave edilorok 24 saat
saxlanilmigdir. Sonra dairaciklor mohlullardan c¢ixarilaraq filtr kagiz1 ilo qurudulmus vo 10 ml-
lik sinaq stlisolorino kecirilmis, tlizorino spirt olavo edilorok 5-6 giin miiddotindo garanliqda
(dairaciklor tam rongsizlosono qodor) saxlanilmisdir. Stresin tosirindon yarpaqlarda xlorofil
(a+b) miqdarinda bas veran doyismolori dyronmok iiclin miiasir spektrofotometrdo (UV-3100PC,
Yaponiya) 649 vo 665 nm dalga uzunluglarinda, stres depresiya dorocolori toyin edilmisdir
(Y nosennko, 1988). Tadqiqatlarimizda arasdirdigimiz niimunslor arasindaki fizioloji vo genetik
olagolori oks etdiron klaster analizi do aparilmisdir. Klaster analizi PAST kompiiter proqra-
mindan istifado etmoklo miioyyan edilmisdir (Hammer et al., 2001).

NOTICOLOR VO ONLARIN MUZAKIROSI

Meyva bitkilorinds aqrobioloji miisahidolorls yanasi fizioloji metodlardan istifado olunmast,
bitkilorin quragqliga davamliliq deracasini etibarli sokilds gqiymatlondirmays vo davamli, mohsul-
dar nlimunslori segmoyo imkan verir.

Otraf miihitin ekoloji amillorino bitkilorin adaptasiya prosesi hiiceyra orqganoidlori
soviyyasindo, xiisuson do xloroplastlar saviyyasindo hoyata kegirilir vo bitkilorin homin amillors
uygunlasma mexanizmi forqlidir. Malumdur ki, bitkilorin pigment sisteminin vaziyyati ilo
quraghga davamliliq arasinda birbasa olago moévcuddur. Quraqliq stresinin tosirindon bitki
xloroplastlarinin pigment-ziilal kompleksinin xiisusiyyatlorinin miioyyonlasdirilmosi quraqliga
davamliligin diagnostik metodunun asasini yaratmigdir (Y noennko, 1988; Illumkany, 1985).

Tadqgiqatlar, ekoloji vo cografi monsoyine gora forqlonon iiziim sortlart vo eloco do onun
yaban1 formalarinda osas fotosintetik pigmentlorin, yoni xlorofilin voziyyatinoe, quraqliq stresinin
tosirinin miioyyanlosdirilmasine yonaldilmisdir. Bu todqiqat isinds quraqliq stresino yliksok
davamli genetik monbalorin agkarlanmasi mogsadi ilo fizioloji molumatlar osasinda {iziimiin bozi
sort vo yabani formalarinin quraqliq stresino reaksiyasi qiymotlondirilmisdir.

Oyronilon niimunslorin yarpaqlarinda quraqliq stresinin tosirinden xlorofil a vo b-nin
comindo vo nisbotindo bas veron doyismolor vo stres depresiya doracolori codvallordo oks
olunmusdur.

Tadqiq edilon {iziim niimunolorindon 4 sortun (Ag sani, Ag kismis, Tozlayici, Qirmizi
kismig) quraqliga yiiksok davamli olmasi miioyyon edilmisdir. Belo ki, homin niimunolordo
quragligin tesirindon xlorofilin {imumi miqdarinda bas veran doyisikliyin 150,1% - 119,2%
arasinda olmas1 askarlanmisdir. Tobrizi, Hafizoli, Misqali, Bayansgiro, Samaxi maorandisi,
Naxg¢ivan sar1 kismisi, Qus iiroyi sortlart streso davamli kimi qiymotlondirilmisdir. Kolleksiya
nomrosi 71, 78, 43, 74, 34, 10, 17 olan yabam {iziim niimunslorinin quraqliq stresino yiiksok
davamli olduglart miisyyon edilmisdir.

Xlorofilin imumi miqdar1 hom miixtalif taksonomik qrup bitkilordo, hom do eyni bitkido,
miixtolif daxili vo xarici faktorlardan asili olaraq miixtalifdir. Homginin, bitkilorinin doyison
otraf miihitin qeyri alverisli amillorina qarsi olan miixtolif hossasligi da nozora alinmalidir.
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Cadval 1. Uziim niimunslorinin quraqhiga davamliliginin fizioloji parametr asasinda qiymoatlondirilmaosi

Ne | Sortlar va Vahid yarpaq sahasinda xlorofilin miqdan
formalar mkq-la
Xlorofila+b Quraqhgin Xlorofilin stress depresiya
tasirindan daracasi
xlorofilin
Nazarst | Saxaroza miqdarinin
dayisilmasi,
Y%o-19
1. | Ag Kkismis 1,38 1,67 121,0 0
2. | Tozlayic 2,52 3,22 127,7 0
3. | Qirmiz1 2,63 3,14 119,4 0
Kismis
4. | Tabrizi 1,76 1,88 106,8 0
5. | Misqah 1,67 1,76 105,4 0
6. | Naxcivan 1,96 1,92 97,9 2,0
sar1 Kismisi
7. | Hafizali 1,74 1,77 101,7 0
8. | Bayansira 1,41 1,44 102,1 0
9. | Samaxi 1,92 1,83 95,3 5,0
marandisi
10. | Sangilo 2,07 1,92 92,7 7,3
11 | Qusiirayi | 2,03 2,16 106,4 0
12 | Quzliiziim | 2,75 2,40 87,3 12,8
13 | Ag sam 1,19 1,79 150,4 0
14. | Madrasa 2,78 2,14 77,0 22.9
15. | Qarasam | 1,80 1,31 72,7 23,0
Yabam iiziimlor
1. [ NeT71 1,93 2,00 103,6 0
2. |17 Ne 78 2,08 2,32 111,5 0
3 [ Ne74 2,77 2,97 107,2 0
4. |3 Ne34 1,81 1,88 103.9 0
5. |18 Ne 13 2,93 2,98 101,7 0
6. | 25 Ne 43 2,68 2,94 109,7 0
7. |10 Ne 79 2,85 2,81 98,6 1
8. [29Ne10 3,05 3,46 1134 0
9. 127 Ne 80 3,16 2,81 88,9 11
10. | 1 Ne 4 2,57 2,14 83,3 16,9
11. |26 \e 9 3,25 3,08 94,8 5,0
12. | Ne 72 2,26 2,29 101,3 0
13. | 12 Ne 90 2,46 2,46 100,0 0
14. | 5 Ne 32 1,30 1,24 95,4 4,0
15. [ 16 Ne 17 2,56 2,74 107,0 0
16. | 31 Ne 13 2,94 2,99 101,7 0
17. | Ne 87 2,17 1,86 85,7 7,3

Mbolumdur ki, xlorofil

¢ 9

a” vo 7’b” formalarmin nisboti geyri-olverisli miihit faktorlarina

davamliligin gostaricisi hesab edilir. Abiotik stres amillori pigment kompleksinin nazors
carpacaq doyiskonliyino sobob olur ki, bu da 6z ndévbosindo xlorofilin migdarinin toplanma
dinamikasina tasir gostorir. Pigment sistemindo bas veran doyisiklik, birinci névbado xlorofilin
labil birlogsmis formasinin, yoni xlorofil “a” miqdarinin azalmasi ilo izah olunur, bu zaman
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xlorofilin “»” formasimin miqdar1 isa quraqliq zamani stabilliyi ilo forqlonir (Musayev et al.,
2016; Mycaes u ap., 2017). Tadqiqat isindo miisahids edilon xlorofil a/b-nin doyisikliyi, bitkinin
assimilyasiya aparatinin stres tosirloro (qeyri spesifik) adaptiv reaksiyasi hesab edilir vo osas

fotosintetik piqgment olan xlorofil “&”-nin miqdarmin azalmasi naticesinde, komokg¢i pigment
xlorofil “b”-nin migdarinin artimi bas verir (cadval 2).

Cadval 2. Uziim niimunolorinin vahid yarpaq sahasinde quragligin tosirinden xlorofilin
iimumi miqdar1 vo nisbatinin doyigilmosi

Vahid yarpaq sahasinda xlorofilin miqdari, mkq-la
Ne Sort va formalar
Noazarat Saxaroza

a b a+b a/b a b a+b a/b
1. | Ag kismis 1,03 0,2 1,38 5,4 1,34 0,32 1,7 4,1
2. | Hafizali 1,5 0,25 1,74 6,0 1,5 0,3 1,77 5,0
3. | Tabrizi 1,42 0,34 1,76 4.2 1,45 0,35 1,88 4,2
4. | Qara sam 1,1 0,23 1,80 4.5 1,05 0,13 1,3 7,9
5. | Tozlayier 1,6 0,36 1,95 4.4 2,5 0,6 3,2 4,1
6. | Quzil iiziim 2,33 0,55 2,75 472 2,2 0,23 2,4 9,3
7. | Samaxi Marandisi 1,53 0,39 1,92 3,9 1,44 0,38 1,82 3,7
8. | Sangilo 1,68 0,38 2,1 43 1,6 0,34 1,92 4.5
9. | Bayansira 1,15 0,25 1,41 4.5 1,24 0,2 1,43 6,6
10. | Madrasa 2,13 0,64 2,8 3,3 1,85 0,28 2,14 6,4
11. | Qurmuz1 Kismis 2,13 0,5 2,62 473 2,72 0,4 3,13 6,7
12. | Naxc¢ivan sari Kismisi 1,60 0,35 1,95 4.5 1,69 0,23 1,91 7,4
13. | Qara qus iirayi 2,23 0,49 2,72 4,55 2,27 0,43 2,70 | 5,28
14. | Ag sam 1,00 0,2 1,20 5,4 1,4 0,43 1,8 3,2
15. | Misqah 1,39 0,28 1,66 5,0 1,4 0,32 1,8 4.2

Yabam iiziimlor

1. | Ne34 1,50 0,31 1,8 49 1,60 0,3 1,9 5,5
2. | 18 Ne 13 2,44 0,5 2,92 5.0 2,6 0,4 3,0 6,5
3. | Ne78 1,7 0,4 2,1 4.2 1,9 0,4 2,3 5,2
4. | Ne 79 2.5 0,4 2,8 6,4 2,25 0,55 2,81 4,0
5. | Ne 80 2,7 0,56 3,2 49 2,3 0,53 2,81 43
6. | Ne10 2.4 0,64 3,0 3,7 2.9 0,51 3,4 5,7
7. | Ne72 2,1 0,43 2,26 49 1,9 0,4 2,29 4.8
8. | Ne75 1,9 0,44 2,30 42 1,9 0,4 2,25 4,6
9. | Ne43 2.5 0,5 2,7 5,0 2,55 0,4 3,0 6,5
10. | Ne76 1,8 0,32 2,14 5,6 2,23 0,5 2,7 4.5
11. | Ne 8 3,02 0,58 3,60 5,16 3,37 0,48 3,85 | 7,04
12. | Ne43 3,14 0,70 3,85 4,47 3,30 0,54 3,84 6,1
13. | Ne 90 4,06 0,60 4,97 6,77 3,36 0,79 4,15 | 4,25
14. | Ne 104 3,40 0,77 4,17 4,42 3,28 0,78 4,06 | 4,21
15. | Ne 46.09 2,49 0,48 2,97 5,19 3,43 0,64 4,07 | 5,36
16. | Ne 35 3,40 0,66 4,06 5,15 3,22 0,65 3,86 | 4,95
17. | Ne 5 2,27 0,43 2,70 5,28 3,06 0,68 3,74 4,5

Alinmis naticalor liziim niimunolorinin abiotik stres amillorina qarst miixtalif hosasligini
gostormisdir. Quraqliq stresi zamani fotosintetik aparatin pigment sisteminds meydana golon
doyismolor osason xlorofilin miqdarinin azalmasinda, birinci ndvbado xlorofilin labil birlogmis
formasiin — xlorofil “a”-nin miqdarinin azalmasinda tozahiir edir. Bu halda xlorofil “b”-nin
miqdar1 yiiksok stabilliyi ilo segilir. Stresin zoif tosiri vo ya streso adaptasiya zamani xlorofilin
miqdarinin artmasi, uygunlagsmanin naticosi kimi izah oluna biler.
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Arasdirdigimiz niimunaslor arasindaki fizioloji va genetik slagalori oks etdiron klaster analizi
(Hammer et al., 2001) do aparilmisdir.Malum oldugu kimi, klaster analizi niimunalorin abiotik
stresloro davamlilifina vo  qruplasdirilmasina asason fizioloji-genetik oxsarliglart miisyyan
etmok mogsadilo, yoni todqiq etdiyimiz {iziim niimunolorinin genetik ehtiyatlarinin molumat
bazasmin yaradilmasi liciin istifade olunur. Niimunalorin qruplasdirilmasinin naticalori dendro-
gram soklinds oks olunub (sokil).

Distance

T b T b Ll

02
gl
ol
1l
Tl

—Klaster 1 — e

Kiaster 2

Sakil. Uziim niimunalorinin stres depresiya doracalarinin doyisilmisine asason qruplasdiriimasi.

Niimunolori qruplagdirmaqla sldsetdiyimiz naticolor 2 asas qrupu, dyrondiyimiz iiziim sort-
larinda vo yaban1 formalarda genotiplorin paylanmasinin tobiotini agkar etmays imkan vermisgdir.
Hor qrupa Azorbaycanin miixtolif bolgolorindon toplanilan genotiplor aid edilmisdir. Birinci
klaster 2 yarimqrupa boliiniir. Birinci yarimqrup - Qizil kismis, forma 27/80, 1 Ned, Madrass va
Qara san1 niimunslorindon ibarst olmus, homin niimunslor orta davamli kimi miioyyon edil-
misdir. Quraqligin tosirindon homin niimunslords xlorofilin stres depresiya doracosi 22,9-23%
toskil etmisdir. ikinci klasterdo todqiq olunan niimunolorin oksoriyyati lokallasmisdir. Bu klas-
terdo, quraqliq stresino yiiksok davamli kimi qiymatlondirilon 22 niimuns yerlosmisdir ki, bu
niimunslorin stres — depresiya dorocasi 0% toskil etmisdir. 2-ci klasterds tomsil olunan bu
niimunalarin aksariyyati Nax¢ivandan gotiiriilmiigdiir. Bu klasterds {iziimiin - Samax1 Morandisi
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sortu, 26 Ne 9, 5 Ne 32 — formalari, Sar1 gilo sortu, 87 ndmrali forma, Hafizoali, Misqali, Tobrizi,
Qirmiz1 kismis, Ag kismis, Bayansiro, Ag san1 vo s. niimunolor yerlosmisdir. ikinci yarimgrupa -
16 Ne 17, 31 Ne 13 formalari, Nax¢ivan sar1 kigsmisi sortu vo 10 Ne 79 formalar1 daxildir. Bu
niimunalor streso davamli kimi qeydo alinmigdir. Belsliklo,klaster analizinin asasinda qurulmusg
dendrogramdan, belo naticoys golmok olar ki, todqiq olunan niimunslorin 60%-i davamli, 40%-1
stresa orta davamli olmusdur. Tacriibalorimizds streso hassas niimunalor miisahide edilmomisdir.

NOTICOLOR

Beloalikla, aparilmis todqiqatlar noticesinde quraqligin tosirinden dyrondiyimiz niimunslorin
fotosintez gostaricilorinin quraqliq stresino forqli davamliligi askarlanmis vo davamliliq
doracoloring gors segilorok giymatlondirilmisdir ki, golocokds seleksiya islorindo onlardan donor
kimi istifads edilmasi tovsiyyo olunur.

Bildiyimiz kimi bitkilorin fotosintetik aparatinin otraf miihitin olverissiz tesirino qarsi
reaksiyasinin qeyri-spesifik, yonibiitiin bitki orqanizmlori {i¢lin iimumi oldugu haqda fikir
moveuddur (Iumkany, 1985). Giiman edirik ki, tadqiq olunan iiziim sortlar1 vo yabani formalari
arasindaki xlorofilin timumi miqdar1 vo nisbotindo askarlanan doyisikliklor, fotosintetik aparatin
quraqliq stresino cavab reaksiyasit baximindan, bitkilorin daxili struktur vo funksional qurulu-
sunun olverigsiz miihit soraitina geyri-borabar templo uygunlagmasini oks etdirir. Fikrimizca bu
proses hamin niimunalarin doyigkon otraf miihit soraitinoe qars1 davamlilig1 vo adaptasiya qabiliy-
yatiils alagolondirile bilor. Alinmis naticalar liziimiin seleksiyasinda istifads olunmasi magsadile
genetik ehtiyatlarin elmi osaslarla se¢ilmasi {igiin ochamiyyat kosb edir. Yiiksok adaptasiya poten-
sialina malik olan stresa davamli bu niimunalar streso davamsiz sort va formalar1 avaz eds bilor.
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OIEHKA T'EHETHYECKHUX PECYPCOB BUHOI'PAJIA HA OCHOBE
®U3NOJIOTHTYECKUX MMOKA3ATEJIEN

M.K.Mycaes, T.H.I'yceiiHoBa

Hucemumym cenemuueckux pecypcos HAHA

Bunorpan (V.vinifera L.) apnsercs oqHuUM U3 HanOoJee MUPOKO KyJIbTHBUPYEMBIX BHJIOB ILIOIOBBIX
pactenuii. BuHOrpamapcTBO HCTOPHUECKU OBLIO OJHMM M3 IPEBHEUIIMX U HanOojee pacipOCTPaHCHHBIX
HaIIpaBJICHUM 3KOHOMMUYECKOW JKU3HM HAIIero Hapoia. B pe3ynbrare MHOTOYHCIEHHBIX apXEOJIOrH-
YEeCKMX PACKOMOK, ManeoO00TaHMYECKUX, aMmIieorpauyecKinX JaHHBIX, 00pa3loB S3bIKa U (QOIBKIOPA,
MUCbMEHHBIX HCTOYHUKOB, TOMIOHUMHUKH M IPYTHX HUCCIICAOBAHUI OBLIO YCTAHOBIIEHO 4TO, A3epOalkan
BXOJIUT B 3HAUUTEIILHYIO TEPPUTOPHUIO, KOTOPAsS ABJISICTCS POAMHON KYJbTYPHOTO BUHOIPAIapCTRa.

OKO(U3HONIOTHYECKUE HANIPABICHUS UCCIICOBAHUN TPEACTABISIOT COOOH CYIIECTBEHHBIH WHTEpEC
JUTSL CENTBCKOTO XO35iCTBa, 0COOEHHO BBUAY HETPEPHIBHO PACTYIIETO HEOIArOMPUATHOTO BIHSHUS OKPY-
JKarolied cpeibl. 3acyxa, Kak aOMOTHYECKHI CTPECC, OrPaHWYMBAIOIIUN POCT, MPOAYKTUBHOCTh U pac-
MPOCTPaHEHUE BUJIOB PACTEHUM, BBI3BIBACT KOMIUICKCHBIC OTBETHBIC PEaKIIUU, KOTOPHIC TIPOSBISIFOTCS B
M3MEHEHUSX Ha (DPU3MONIOrHMYEeCKOM U OMOXMMHYECKOM YpoBHE. V3MeHEHHUS SKOJOTMYECKUX YCIOBHU
MOTYT OTPaKaThCs Ha MUTMEHTHOH CHCTEME JIMCThEBOTI(P(PEKTUBHOCTH PA0OThI, KOTOPHIC HAMPIMYIO
3aBHCUT (DOTOCHHTETHYECKAs IPOYKTHUBHOCTh pacTeHui. Tak Kak, copepiKaiiiuecs B JUCTbIX, (POTOCHH-
TETUYECKHE MUTMEHTHI HEIIOCPEJCTBEHHO CBS3aHBI C (JOTOCHMHTETHYECKUAM IOTCHIIMAJIOM M TIEPBHUYHON
MPOJAYKTUBHOCTBIO, TO KOJUYECTBEHHYIO OLICHKY (hHU3HOJOTHYECKOTO COCTOSIHHS PACTCHUH B YCIIOBHSX
a0MOTHYECKUX CTPECCOB, MOKHO IMPOBECTU HA OCHOBE ONPEJICICHHS MMIMEHTHOTO COCTaBa.

B xone nccnenoBanus U3ydalcs aanTallMOHHBIA TOTEHIMA K CTPECCY 3aCyXU HEKOTOPHIX COPTOB U
JTUKUX 00pas3IioB BUHOTPaja, COOPaHHBIX B Pa3HBIX SKOJOTMYECKUX paiioHax A3zepOaiikaHa. B muctesax
JAHHBIX 00pa3lOB ObUIM YCTAHOBJICHBI U3MEHCHHMS, MPOUCXOSINNE MO/ BAUSHUEM 3aCyXH B KOJUYECTBE
xJiopodminia a, xjaopoduiia b, xnopodusia a + b, sBIsONUXCS POTOCUHTETHYESCKUMU MOKA3ATEISIMU U
0TOOpaHBI 00PAa3IBl, YCTOWYHUBBIE K CTPECCY.

ITomyueHsl ciieayromme pe3yabTaTel: 4 copTa BUHOTpaaa - (ATmaHel, AT KUIIMHII, TO3TalBIIKBI,
['bIpMBI3bI KUIIIMHUIII) 110 U3YYCHHOMY (DHU3HUOJIOTHUCCKOMY MapaMeTpy MPOSBHIIN ce0sl KaK BBICOKO-3aCy-
xoycroiuuBble. CTeleHb ACTPECCHU XJIOPOPHUIIA ¥ 3TUX COPTOB MOJHOCTHIO OTCYTCTBYET. Y CTOWYH-
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BOCTh H3YYEHHBIX O0pa3lOB K 3acyXe MOATBEPXkIAIOT TOKa3aTelH, KOTOPhle KOJEOMIOTCS B Tpeneiax
119,2%-150%. Copra Tebpu3u, Xadbwuzemn, Mucransl, baitanmmpe, [llamaxer mepernucu, HaxdsiBan
capbl KUIIMHIIU OKAa3aJMCh 3aCyXOycTOHuYMBEIMH. Jlukue oOpa3ipl BHHOTPaAa, C KOJUICKIIMOHHBIMHU
Homepamu - 71, 78, 43,74, 34,10,17, Oputn onpeieNieHbl  KaK BBICOKO 3acyxoycroitunBblie. OnpeneneHne
CTETICHN YCTOWYMBOCTH OMOpa3HooOpaszus BUHOTpaZa K TaKUM aOMOTHYECKHM CTpeccaM, Kak 3acyxa,
3aCOJICHHUE | JIP. TIO3BOJIUT OIICHUTH €T0 MEPCIIEKTUBHOCTD JJISl PA3IMYHbBIX IOYBEHHBIX U KIIMMATHICCKUX
30H.

Knioueevie cnoea: sumocpad, ouxas ¢popma, pomocunmes, adbuomuueckuili cmpecc, 3acyxa,
Xnopoghuin

EVALUATION OF GRAPE GENETIC RESOURCES BASED ON PHYSIOLOGICAL
INDICATORS

M.K.Musayev, T.N.Huseynova

Genetic Resources Institute of ANAS

Grapes (V.vinifera L.) is one of the most widely cultivated species of fruit plants.As a result of
numerous archaeological excavations, paleobotanical, ampelographic data, samples of language and
folklore, written sources, toponymy and other studies, it was found that the Azerbaijan enters a significant
territory, which is home to cultural viticulture.

The ecophysiological aspects of the research are of great interest to agriculture, especially in terms of
the ever-increasing adverse effects of the environment. Variability in environmental conditions can be
reflected in the pigment system of plant leaves. Thus, since photosynthetic pigments are directlyrelated to
the initial productivity and photosynthetic potential, quantitative assessment of the physiological state of
plants under abiotic stresses can be carried out on the basis of determining the pigment structure.
Drought, as abiotic stress that limits the growth, productivity and distribution of plant species, causes
complex responses that manifest themselves in changes at the physiological and biochemical level.
Stress-resistant samples were selected by determining the changes in the amount of chlorophyll a,
chlorophyll b, chlorophyll a+b which are photosynthetic indicators of leaf samples due to stress. Based
on the results obtained, 4 varieties (Agh shani, Agh kishmish, Tozlayiji, Girmizi kishmish) were
identified as highly resistant to drought. Thus, in these samples, the variability in the total amount of
chlorophyll due to drought was found between 150.1% and 119.2%. Tabrizi, Hafizali, Misgali,
Bayanshira, Shamakhi marandisi, Nakhchivan sari kishmishi, Gush ureyi varieties were assessed as
resistant to stress. Wild samples of grapes, with collection numbers 71, 78, 43,74, 34,10,17, were
identified as highly drought tolerant. Determining the degree of resistance of grape biodiversity to abiotic
stresses such as drought, salinization, etc., will make it possible to assess its potential for various soil and
climatic zones.

Keywords: grapes, wild, photosynthesis, abiotic stress, drought, chlorophyll
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GENBANK SORAITINDO SAXLANILAN YUMSAQ BUGDA TOXUMLARINA
FITOHORMONLARIN TOSIRIi

*C.N.NAGIYEVA b.ii.f.d., S.0.MOMMODOVA b.ii.f.d., N.M.MIRHOSONOV b.ii.f.d.
AMEA Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadhq pr.,155

smamedova2002@mail.ru

Tadqiqatin maqsadi yumsaq bugda niimunslori timsalinda toxumlarin ciicorma gabiliyyati vo
irsi sabitliyina tobii qocalma amilinin tasirinin fitohormonlar vasitasi ilo tonzimlonmasi olmusdur.
Boy tonzimedicilorinin 3 niimayondasi olan auksin, kinetin va hibberellin 1-10? mkq/ml mahlu-
lunun gansigindan istifads edarak uzun miiddat genbank soraitinds saxlanilan toxum niimunos-
larinds bas veran dayisikliklorin aradan qaldirilmasina cohd edilmisdir. Bunun iiciin yumsaq
bugdanin 4 niimunasindon (YB K-3 v. milturum, YB K-10 v. eritrospermum, YB K-23 v. barbarossa,
YB K-30 v. velutinum) istifads edilmisdir. Hor niimunadan 100 toxum ayrilib, Petri kasaciqlarinda
filtr kagiz1 iizorindo auksin+kinetin+hibberellin 1-107 mkq/ml mahlullariin gansiginda fiksa
edilona gador 25°C-do ciicordilmisdir. Ciicormis kokciiklor 9-12 mm uzunlugunda buzlu sirks
tususunda fiksa edilmisdir. Bir sutkadan sonra kokg¢iiklor Karnua mohluluna (3:1) — (3 hisso 96%
spirt, 1 hissa buzlu sirks tursusu) kociiriilmiisdiir. Kokciiklor karmin mahlulu ils boyandigdan
sonra, onlarin apikal kok meristemlarindon miivaqqati preparatlar hazirlanmisdir. Miivaqqati pre-
paratlara mikposkop altinda baxilmis, normal va dayisilmis hiiceyralarin hesablanmasi aparilmis-
dir. Riyazi hesablamalar malum va gobul edilmis standart metodlarla yerina yetirilmisdir. Todqiqat
naticosindo Milli Genbankda uzun miiddat saxlandigdan sonra ciicormo qabiliyyatini nisbaton
itirmis yumsaq bugda toxumlari auksin, kinetin va hibberellin (A+K+H) fitohormonlarinin barabar
miqdarda qarnsiglarinin 1-107 mkq/ml mohlulunda fiksa olunana qador ciicardildikdon sonra
barpa olundugu aydinlagdirilmis vo har dord niimunads ciicorma qabiliyyati miivafiq olaraq 96,0
%, 100 %, 98,0 % vo 100 % toskil edilmisdir. Genbank soraitindo uzun miiddat saxlanilma
naticasinds 6z irsi biitovliililyiinii itiron yumsaq bugda niimundlorini auksin, kinetin va hibberellin
hormonlarmin kompleks tasirindon sonra onlarda xromosom aberrasiyalarinin tezliyi ilkin nazarat
saviyyasina diisiir, hiiceyrs boliinmasinin foallig: artir.

Acar sozlor: bugda, tabii gqocalma, fitohormon, ciicorma qabiliyyati, xromosom aberrasiyalar
GIRIS

Toxumlar, digor basga bioloji obyeklor kimi, qocalir, hoyatilik qabiliyyatini itirir. Bitkilorin,
o climlodon onlarin toxumlarinin uzundomiirliiliiyli noviin tokamiil naticosindo qazanilmis osas
olamotlorindon biridir. Bunu tosdiq edon adobiyyat molumatlarinda gostorilir ki, bitki novlari,
homginin do onlarin toxumlari, uzundmiirliilikklorino gora bir-birindon farglonirlor (Waltersa et
al., 2005). Bununla belo, bir ¢ox hallarda toxumlarin hoyatilik qgabiliyyetinin doyisilmasi
miisahido edilir. Bu bir sira amillorin manfi tesiri ils izah olunur. Qeyd etmak lazimdir ki, yiiksok
hararot vo riitubat, oksigenin yiiksok parsial tozyiqi, mikroblarin mévcudlugu da toxumlarin
omriiniin qisalmasina tosir edon amillorden sayilir. Omriin qisalmasi irsi pozulmalar yiikiiniin
artmast ilo izah olunur. Lakin, qocalma ilo olagodar miixtolif fordlordo bas veron funkisional
dayisikliklor va irsi pozulmalar siireting, saviyyesine vo xiisusiyyeting gora forgli olur. Toxum-
larin  uzundmiirliililyliniin gqiymotlondirilmosi vo onu tonzimloyon mexanizmin dyronilmosi hom
nazori vo hom do omoli shomiyyat kosb edir (Mamenosa u ap., 2018). Yuxarida geyd olundugu
kimi, toxumlarin saxlanmasi zamani miixtolif amillor onlarin qocalma prosesini giiclondirir.
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Bununla yanast molumdur ki, ndvdaxili xiisusiyyatlor do toxumlarin uzunomiirliilityiindo 6z
oksini tapmis olur (Waltersa et al., 2005). Genetik ehtiyatlarin saxlanmasi vo barpasi ilo slagodar
bizi uzunoniirliilityiin funksional va irsi olamotlori maraqlandurir. ©dobiyyatdan malum oldugu
kimi, toxumlarin hayat qabiliyyatinin asagi diismesi ilo xromosom dayisikliklorinin artmasi
arasinda miitonasiblik mévcuddur (Mextu-3ane, Axknapos u np., 2010). Boy tonzimedicilarinin
sitogenetik foalliglar1 haqqinda odabiyyatlarda bir ¢ox moalumatlar var. (My3sypoBa, 2009;
Nagiyeva, Mommodova, 2016, 2017). Toxumlarin genetik tamliginin barpa edilmasinin basga
yollarin1 axtarib tapmaq moqsadi ilo boy tonzimlayicilorinin kompleks birlosmasindon hoyatiliyi
asag1 diismiis toxumlarin barpasinda istifadoyo cohd edilmisdir.

MATERIAL VO METODLAR

Todgigat materiali kimi yumsaq bugdanin 4 niimunoasinin (YB K-3 v.milturum, YB K-10
v.eritrospermum, YB K-23 v.barbarossa, YB K-30 v.velutinum) toxumlarindan istifado
olunmusdur. Uzun miiddot genbank soraitindo saxlanilan toxum niimunslorindo bas veron
dayisikliklori aradan qaldirmaq ii¢linboy tonzimedicilorindon auksintkinetin+hibberellin 1-10°
’mkq/ml mohlulunun garisigindan istifade olunmusdur.Her niimunadsn 100 toxum ayrilib, Petri
kasaciqlarinda filtr kagizi {izorindo auksin+kinetint+hibberellin 1-10°mkg/ml mohlullarinimn
qarisiginda fikso edilono godor 25°C-do ciicordilmisdir. Ciicormis kdkciiklor 9-12 mm uzunlu-
gunda buzlu sirko tususunda fikso edilmisdir. Bir sutkadan sonra kokgiiklor Karnua mohluluna
(3:1) — (3 hisso 96% spirt, 1 hisso buzlu sirks tursusu) kogiirtilmiisdiir. Kokciiklor karmin moh-
lulu ilo boyandiqdan sonra, onlarin apikal kok meristemlorindon miiveqqati preparatlar hazirlan-
misdir (ITaymeBa, 1988). Miivoqqeti preparatlara mikposkop altinda baxilmis, normal vo
dayisilmis hiiceyralorin hesablanmasi aparilmisdir. Riyazi hesablamalar molum va gobul edilmis
standart metodlarla yerino yetirilmisdir (Jlakun, 1980).

NOTICOLOR VO ONLARIN MUZAKIROSI

Toxumlarin cilicormo qabiliyyotino vo irsi sabitliyino tobii qocalma amilinin tosirinin
fitohormonlar vasitasi ilo tonzimlonmasinin naticalori diaqram 1, 2, 3-do 6z oksini tapmugdir.
Tadqiq olunan niimunolorin clicormo qabiliyyati Genbanka gobul olunan vaxt yoxlanilmis vo
100,0% olmusdur. Miisahidalor zamani1 malum olmusdur ki, bu niimunalorin cucorma gabiliyyati
ilkin gostaricilordon forqli olaraq Genbank soraitindo saxlandiqdan sonra 35,0%, 30,0%, 32,0%,
29% asag1 diigmiisdiir ki, bu da miivafig olaraq 65%, 68%, 70%, 71% faiz togkil etmisdir.
Diaqram 1-don goriindiiyii kimi auksin, kinetin vo hibberellin (A+K+H) hormonlarinin barabor
miqdarda qarisiglarimin 1-10?mkq/ml mohlulunda emal edildikdon sonra hor dord niimunodo
clicorma qabiliyyati barpa olunmus vo miivafiq olaraq 96,0%, 100,0%, 98,0% vo 100% toskil
edilmigdir.
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Diaqram 1. Yumsaq bugda niimunalori toxumlarinin ciicorma gabiliyyatina auksin + kinetin + hibberellin
fitohormonlar1 kompleksinin tosiri
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Genbanka gabul olunan vaxt yoxlanilmig xromosom aberrasiyalarinin tezliyir K-3v.milturum
niimunosinda1,9%, K-10v. eritrospermumda— 2,3%, K-23v.barbarossada - 2,1%, K-30
v.velutinumda 1so — 2% olmusdur. Uzun miiddot Genbank soraitindo saxlanilmasi naticosindo
onlarin xromosom aberrasiyalarinin tezliyi artaraq 7,5%, 8,6%, 6,7%, 9,1% toskil etmisdir. Bu
gostaricilor do nozarst variantindan 3, 4 dofodon do artiqdir. Boy tonzimedicilorinin kompleks
istifadasi noticosindo xromosom aberrasiyalarinin tezliyi ilkin faizlorin saviyyesine diigmiis vo
miivafiq olaraq 2,5%, 3,4%, 3,0%, 2,7% olmusdur.
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Diaqram 2. Yumsaq bugda niimunolori toxumlarinin xromosom aberrasiyalarinin tezliyino auksin +
kinetin + hibberellin fitohormonlar1 kompleksinin tosiri

Diagram 3-do bugda niimunolori toxumlarinin auksin, kinetin vo hibberellin (A+K+H)
hormonlarinin borabor miqdarda garisiqlarinin 1-10”mkq/ml mohlulunda emal edildikdon sonra
hiiceyralarinin boliinma faallig1 gostorilmisdir.
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Diaqram 3. Yumsaq bugda niimunslori toxumlarinin mitotik faalligina auksin + kinetin + hibberellin
fitohormonlart kompleksinin tasiri

Genbankda uzun miiddot saxlanilmasi noticosindo K-3 v.milturum niimunasinin proliferativ
foalligt  10,0%, K-10 v.eritrospermumun 8,9%, K-23 v.barbarossanin 11,0%, K-30
v.velutinumun 8,8% toskil edirdi. Bu nlimunslorin proliferativ foalligi fitohormonlarin
istifadoasindon sonra miivafiq olaraq 8%, 5,1%, 3%, 5,2% artmigdir.

Beloliklo, alman noticolordon molum olur ki, genbankda uzun miiddot saxlanilmasi
naticasindo clicormo qabiliyyati vo irsi tamlig1 zoiflomis bugda toxumlarini auksin, kinetin vo
hibberellin (4+K+H) hormonlarinin barabar migdarda garisiglarimin 1-10? mkq/ml mohlulunda
fiksa olunana gadar ciicartdikdon sonra barpa etmok miimkiindiir.
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BJUSHUE ®UTOITOPMOHOB HA CEMEHA MATKOM ITIIEHAIBI
XPAHAIIUECS B YCJIIOBUSIX TEHBAHKA

JA.H.Haruesa, C.A.Mamegosa, H.M.Mupracanos

HUncmumym eenemuyeckux pecypcoe HAHA

Lenbto uccrenoBanusi ObUIO PeryaMpoBaHHE (UTOrOPMOHAMH BIHMSHHS €CTECTBEHHOTO CTapeHHs Ha
BCXOXECTh CEMSIH M HACJEACTBEHHYIO CTaOWJIBHOCTH 0Opa3loB MSTKOW MINCHHIBL. bbuta mpeanpuxsaTa
MONBITKA HPH TOMOIIM CMECH PEryJsITOPOB POCTa ayKCHHA, KMHETHMHA MIHOOepeiMHa B KOHLICHTpPALUH
1-10” MKI/MITyCTPaHHTb H3MEHEHHSI, IPOUCXOAIIMNE B CEMEHAX TOC/IE JUTHTENBHOTO XPAHEHHS B YCIOBHSIX
I'enbanka. MarepuanoM uisi MCCIeOBaHUN CIy X ceMeHa 4 oOpasuoB msirkoi menunsl (YB K-3
v.milturum, YB K-10 v.erythrospermum, YB K-23 v.barbarossa, YB K-30 v.velutinum). Ilo 100 cemsiH
Kax1oro oopasna npopamuBaiy mpu 25°C B yamkax [letpu Ha QuiibTpoBaipHON Oymare B cMECH pacTBOPOB
ayKCHMHa + KHHETHMHa + rubGepe/miHa B KoHnenTpamuy 1 - 107 Mxr/mMn 1o dukcamuu. TIpopocine KopHu
IHOHR 9-12 MM (PMKCHpOBaMB JIEASHON YKCYCHOHM KucioTe. Uepes CyTKH KOPEUIKH MEPEHOCHIN B PacTBOP
Kapuya (3:1) - (3 wactu 96% cnupra, 1 yacTh jeasHOH ykcycHOW kucnotsl). Kopemiku okparmmBaim
pacTBOpOM KapMHHA, a BPEMEHHBIC MpenapaTbl IeNald W3 HMX aluKaIbHOW MepucTeMbl. BpemeHHbIE
npenaparsl HCCIACAOBAIM I0J MHKPOCKOIIOM, MOACYMTHIBAIMN HOPMAajJbHBIE M HW3MEHEHHBIE KIICTKH.
Marematuueckue pacyeTbl POBOJMINCH C UCIIOIB30BaHUEM OOIICTIPUHATHIX CTAaHAAPTHBIX METOAOB. AHAJIN3
MOTYYCHHBIX PE3yJIbTATOB MCCIICNOBAHMUS TIOKa3al, YTO CeMEHa MSTKOW MIICHUIIbI, YACTUYHO TOTEpSBIINE
CIIOCOOHOCTD MPOpAcTaTh MOCNe JAIUTEIBHOrO XpaneHus B HanmoHansHOM ['eHOaHKe, BOCCTaHABIHMBAIIICH
ocJie IpopacTaHus A0 (PUKCALMK B PACTBOPE CMECH PAaBHBIX KOJIMYECTB (PUTOrOPMOHOB ayKCHHA, KHHETHHA
u rub6epemua (A + K + I') B xonnentpamuu 1 - 107 MKr/mi1. BeXoKecTh CeMsH M3YdEHHBIX 0Opa3LoB
coctraBmia 96,0%, 100%, 98,0% u 100%, coorBercTBeHHO. Takke, B pe3ylbTaTe KOMILICKCHOTO JCHCTBHS
(PUTOrOpMOHOB ayKCHMHA, KMHETHHa M THOOepeiMHa Ha ceMEHa MATKOM MINEHHIBI, YTPAaTUBIIHX CBOIO
HACJIE/ICTBEHHYIO ILIEJIOCTHOCTh B pe3yJbTaTe UIMTENIbHOIO XpaHeHus B ycnoBusx ['enOanka, dactoTa
XPOMOCOMHBIX a0epparyii B HAX TMOHHM3WIACh MOYTH J0 HWCXOJHOTO KOHTPOJIBHOTO YPOBHS, a aKTHBHOCTD
JieJIeHNs! KJIETOK YBEIMYMIIach.

Knouessle cnosa: nuienuya, ecmecmeeHnoe cmapetue, (pumo2opmonbl, 6CX0NCECHb, XPOMOCOMHbLE
abeppayuu
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INFLUENCE OF PHYTOHORMONES ON BREAD WHEAT SEEDS STORED
IN THE GENBANK

J.N.Nagiyeva, S.A.Mammadova, N.M.Mirgasanov

Genetic Resources Institute of ANAS

The aim of the study was to regulate the effects of natural aging on seed germination and hereditary
stability of bread wheat samples by phytohormones. An attempt was made using a mixture of growth
regulators of auxin, kinetin and gibberellin at a concentration of 110 mcg/ml to eliminate the changes
occurring in the seeds after long-term storage in the Genbank. The research material was the seeds of 4
samples of bread wheat (YB K-3 v.milturum, YB K-10 v.erythrospermum, YB K-23 v.barbarossa, YB
K-30 v.velutinum). 100 seeds of each sample were germinated at 25°C in Petri dishes on filter paper in a
mixture of auxin, kinetin, gibberellin solutions until fixation. Sprouted roots (9-12 mm) were fixed in
glacial acetic acid. A day later, the roots were transferred to a solution of Carnua (3 alcohol : 1 acetic
acid). The roots were stained with a carmine solution, and temporary preparations were made from their
apical meristem. Temporary preparations were examined under a microscope, normal and altered cells
were counted. An analysis of the obtained results showed that bread wheat seeds, partially losing their
ability to germinate after storage at the National Genebank, were restored after germination in a mixture
of auxin, kinetin and gibberellin. Also, as a result of the complex effect of the phytohormones auxin,
kinetin and gibberellin on seeds of wheat, which lost their hereditary integrity as a result of long-term
storage, the frequency of chromosomal aberrations in them decreased almost to the initial control level,
and mitotic activity increased.

Keywords: wheat, natural aging, phytohormones, germination, chromosomal aberrations

69



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, IX cild, Ne 2 (2020)

UOT 581:1.633.358
NOXUD NUMUNOLORININ EKOFIZIOLOJI DIAQNOSTIKASI

T.N.HUSEYNOVA b.ii.f.d., dos.

AMEA Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadhq pr., 155
htaravat@mail.ru

Azarbaycamin kand tasarriifati sahalorinin shamiyyatli bir hissasi riskli akingilik zonasindadir.
Bu zonada becorilon bitkilor béyiima va inkisaf prosesinds cox vaxt temperatur dayiskonliyi,
quraqhq, haddindan artiq namlik, torpaq soranhg vo s. kimi ekoloji amillorin neqativ tasirlorino
moruz qahirlar. Bitkilorin miisyyon atraf miihit saraitino uygunlasmasi fizioloji mexanizmlor (fizio-
loji adaptasiya) sayasindo tomin edilir. Miitoamadi olaraq dayison ekoloji sorait (fasillorin doyismasi)
bitkilords bu soraita qars1 genetik uygunlasma amolo gatirir. Bu soraitdo kond tasorriifati bitkilo-
rinin mahsuldarhgi an ¢ox miidyyon bir bolgadaki neqativ ekoloji amillors davamhhgi ilo miisyyon
edilir. Bu xiisusiyyat bitkilorin ekstremal soraitds, o ciimlodon quraqliq vo duzluluq soraitindo
yasamasina imkan yaradir vo onlarin adaptiv xiisusiyyatlorini agkara cixarir. 9traf miihita abiotik
streslorin ardicil artan manfi tasirlorini nazars alsaq, ekofizioloji istiqamatli tadqiqatlarin yerina
yetirilmasi kond tasarriifati liciin shamiyyatli maraq kasb edir.

Tadqiqat isindo institutun kolleksiyasinda olan noxud bitkisinin (Cicer arietinum L.) 27 yeni
niimunasinds quraqliq vo duz streslori ilo slagadar xlorofil a, xlorofil b, xlorofil a+b-nin va
karotinoidlorin miqdarinda bas veran dayisikliklar miisyyanlasdirilmis, stress davamhliq daracalari
giymatlondirilorak, davamh niimunalor secilmisdir. Oyronilon niimunalords stresin tasirindon
xlorofilin iimumi migdarimin davamhihq daracalori ils karotinoidlorin miqdarimin davamhihq dore-
calari arasinda miisbat korrelyasiya slaqasi miisahids olunmusdur ki, bu da fikrimizcs fotosintetik
pigment aparatinin abiotik streslorin tasirino adaptasiyas1 kimi hesab edilo bilor. 15 niimuns
quraqhga yiiksok davaml, 15 niimuns duza yiiksok davamh olaraq qiymatlondirilmisdir. 9 — Flip.
11-11¢, F.11-158c., F. 11-06c¢., F.11-40c, F.11-09¢, F.11-05¢, F.11-22c¢., F.10-364c, F.11-45¢ niimu-
nalari isa har 2 stress - ham quraghga, hom do duza yiiksok davamh Kimi qiymatlondirilmisdir ki,
hamin niimunalardan galacak seleksiya islorinds genetik manbo kimi istifads oluna bilor.

Acar sézlar:  paxlali  bitkilor, noxud, fotosintetik aparat, quraqlq, duz stresi, xlorofil,
karotinoid

GIRIS

Azorbaycanin kond tosarriifati istehsal saholorinin shomiyyatli bir hissasi riskli okingilik
zonasindadir. Bu zonada becorilon bitkilor béylimo vo inkisafi prosesindo tez-tez temperatur
doyiskonliyi, quraqliq, hoddindon artiq nomlik, torpaq soranligi vo s. kimi ekoloji amillorin
neqativ tosirlorine moruz qalirlar. Bitkilorin miioyyaon otraf miihit soraitino uygunlasmasi fizioloji
mexanizmlor (fizioloji uygunlasma) sayosindo tomin edilir. Miitomadi olaraq doyison ekoloji
sorait (fasillorin doyismasi) bitkilordo bu soraito garsit genetik uygunlasma omolo gotirir. Bu
soraitde kond tasarriifati bitkilorinin mohsuldarlig1 on ¢ox miisyyen bir bolgodaki neqativ ekoloji
amilloro davamliligi ilo miisyyon edilir. Bitkilorin otraf miihitin qeyri olverisli amilloring
davamlilii, onlar1 sociyyslondiron on mithiim xiisusiyyatlorindon biridir. Bu xiisusiyyaot
bitkilorin ekstremal soraitds, o climlodon quraqliq vo duzluluq soraitindo yasamasina imkan
yaradir vo onlarin adaptiv xiisusiyyatlorini askara cixarir. Quraqliq zamanthiiceyralords sorbast
suyun miqdar1 azalir, konsentrasiya artir vo vakuol sirasinin pH azalir, sitoplazma ziilallarinin
nomlonmasing vo fermentlorin foaliyyoting tosir gostorir. Sitoplazmanin adsorbsiya gabiliyyati vo
ozliiliyli doyisir. Membranlarin kegiriciliyi vo hiiceyrolordon, o climlodon yarpaglardan vo
koklordon (ekzozmoz) ionlarin ¢ixmasi koskin artir ki, bu da hiiceyralorin qida maddslorini gobul
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etmok gabiliyyatini itirir. Su qithig1 zamani imumi fotosintez prosesi zoifloyir, bu da noaticads
yarpaglarda CO,-nin catigmazligina, xlorofillorin vo fotosintezin digor pigmentlorinin sintezinin
vo pargalanmasinin pozulmasina sobob olur. Torpaqda yetorinco nomlik olmadiqda, yagis
soklinda diison su, torpaqdan biitiin mineral duzlar1 yumur vo zaman keg¢dikco torpaq onlarla
zonginlogir. Duzlarin yeralt1 sulara axmasi, hom¢inin mineral giibrolorin hoddon artiq dozasi,
xiisuson do yliksok giinos siialanmasi olan orazilords torpagin soranlagmasina sobab olur.
Torpagin soranlagsmasi asasan asanligla hall olunan duzlarin va ilk ndvbads natriumun haddindon
artiq toplanilmast ils olaqodardir (®enynos, Kotnsipos, Jouenko, 2015).

Otraf miihito abiotik streslorin ardicil artan menfi tosirlorini nozers alsaq, ekofizioloji
istigamatli tadqgiqatlarin yerino yetirilmosi kond tosorriifati {i¢lin oshomiyyatli maraq kasb edir.

MATERIAL VO METODLAR

Bitkilorin abiotik stres amillore davamlilifini qiymatlondirmak {igiin miixtolif diagnostik
metodlardan istifads olunur. Streslora qars1 bitkilorin davamliliginin dyranilmasinds fotosintetik
olamatlorin qiymatlondirilmesinin ¢ox boylik shomiyyati var. Fotosintetik pigmentlar fotosintetik
potensialla vo ilkin mohsuldarligla bilavasits olaqadar oldugu iiciin, bitkilorin fizioloji
voziyyatini pigmentlorin miqdarinin toyini asasinda giymatlondirmok miimkiindiir. Fotosintetik
pigmentlor bitkilorin foaliyyatini toyin edir va bir sira ekoloji faktorlarin tosirindon asilidir. Mohz
ona gora do onlarin fizioloji gostoricilora osason toyin edilmasinin bdyiik praktik ohomiyyati
vardir.

Tadgiqat isinin mogsadi institutun kolleksiyasinda olan noxudun (Cicer arietinum L.) 27
yeni niimunasinda quraqliq ve duz streslari ilo slagadar xlorofil a, xlorofil b, xlorofil a+b-ninva
karotinoidlorin miqdarinda bas veron doyisikliklori miioyyonlosdirmok, streso davamliliq doraco-
lorini qiymotlondirmaklo, davamli niimunalorin se¢ilmasidir.Tarla soraitindo okilmis homin nii-
munolorin quragliga vo duzluluga davamliliq doracslarini qiymatlondirmok magsadi ilo onlardan
cicoklomo fazasinda yarpaq niimunolori gotiiriilmiis, streslo olaqodar fotosintez gostoricilorindon
olan xlorofil a, xlorofil b, xlorofil a+b-ninva karotinoidlorin miqdarinda bas veron doyisikliklor
miioyyonlosdirilorok streso davamli niimunalor se¢ilmisdir. Istifado olunmus metodikaya osason
osmotik mohlullarda saxlanilan yarpaq dairaciklorindo yasil pigmentlorin gatiliginin nozarato
nisboti, miiqayiso edilon niimunoslor iicliin davamliliq gostoricisi sayilir. Bu nisbat todqiq olunan
formalar arasinda quraqliga vo duza davamli niimunslorin qiymotlondrilmasi liclin meyar hesab
edilir. (Meronuueckoe pPyKOBOJCTBO TOJA peakiuei Y moBeHko, 1988).

NOTICOLOR VO ONLARIN MUZAKIROSI

Bitki otraf miihitin monfi amillorino (stressorlara) moruz galdigda, normadan konaragixma -
bir stres voziyyati yaranir. Stress, bitki orqanizminin otraf miihitin hor hansi bir monfi amilin
tosirina qars1 imumi qeyri-spesifik bir adaptasiya reaksiyasidir. Hor bir bitki, genotipi ilo miioy-
yon edilmis hadlor daxilinds doyison otraf miihit soraitine adaptasiya qabiliyyatine malikdir. Bit-
kilorin otraf miihito uygun olaraq maddslor miibadilosinin doyisma gabiliyyati no godor yiiksok
olarsa, bu bitkinin reaksiya normasi genis olacaq vo adaptasiya qabiliyyati daha yliksok tomin
olacaqdir.

Nomliyin catigmazlig1 bitkiys tosir edon on ¢ox yayilmis monfi ekoloji amillordon biridir.
Quragliga davamliliq dedikds bitkilorin uzun miiddst quraq soraitna dézmok qabiliyysti nazards
tutulur. Quraqligin zorarli tasiri an ¢ox yaz vo yaz aylarinda, bitkilorin generativ orqanlarinin
formalagmas1 zamani miisahido olunur.Uzun miiddot davam edon su defisiti sintez proseslorini
kataliz edon fermentlorin faaliyyatinin azalmasina va hidrolitik proseslori kataliz edon ferment-
lorin artmasina, xlisuson do ziilallarin amin tursularina, daha sonra amonium, polisaxaridlor,
eloco do digor biopolimrlora godor parcalanmasina sabob olur. Bitkilorin abiotik stres amilloring
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davamliligi vo mohsuldarligi otraf miihitin zororli tosirlorini dof etmoyo imkan veron bir sira
fizioloji xiisusiyyatlora osason miioyyeon edilir (I'yceiitnoBa, Mycaes, 2017).

Tadqiqat isinin naticalori codvallords vo diaqramlarda oks olunmusdur (cadval 1, 2; diaqgram
1; 2). Cadvallordon goriindiiyii kimi todqiq olunan - Flip. 11-11c., F.10-337c., F.11-158c., F. 11-
06¢., F.11-40c, F.11-09c, F.11-05c, F.11-22¢ F.10-355¢c, F.10-318c, F.11-58¢, F.11-134c, F.10-
364c, F.11-45c, F.93-93 noxud niimunslori - quragqliga yiiksok davamli kimi qiymatlondiril-
migdir. Belo ki, homin niimunslords quraqligin tosirindon xlorofilin miqdarinin doyisilmasi
101,5%-145,5% toskil etmisdiir, yoni xlorofilin stres-depresiya dorocasi miisahido edilmomisdir.
F.10-345¢c., F.11-151¢, F.11-125c., F.11-163c., F.11-66¢c, F.11-102c. niimunslori quragliga
davaml, F.11-32¢, F.11-21c¢c, F.10-333¢c, F.11-08¢c, F-332¢ niimunoslori iso orta davamli kimi
se¢ilmisdir. Quraqliq stresino hassas niimunolor agskarlanmamisdir (diagram 1; cadval 1).

Streso moruz qalmis bitkilordo adaptasiya olamatlori meydana ¢ixir ki, homin slamatlor stres
faktora garsi organizmin miigavimatini artirir. Molumdur ki, fotosintetik pigmentlorin miqdari
stresin tosir soviyyasindon asilidir. Bitki toxumalarinin streso qarst miigavimatinin artmast
plastid aparatin voziyyati ilo six olagodardir. Xlorofilin imumi miqdarinin artmasi bitkilorin
quraqliq vo duzluluq streslorine uygunlagma reaksiyasi hesab edilo bilor. ©dobiyyatdan da
molumdur ki, streso moruz galmis bitkilorin yarpaglarinda ¢oxlu miqdarda méhkom birlogmis
xlorofil olur va stres zamani onlar dayisiklikys az moruz qalir. Ona goro do quraqliga vo duza
davamli bitkilorin pigment sistemi streso davamsiz olan bitkilorlo miiqayisads, stresin tasirindon
az doyisikliklorlo xarakterizo olunur. Bu doyisiklik osason labil birlogmis xlorofil @ - nin hesa-
bina bag verir, xlorofil » iso daha mohkom olub az dayisikliye moruz galir. Bu da xlorofil a ilo
miiqayisoda xlorofil b—do olan su molekulunun ¢ox moéhkom enerjiyo malik olagesi ilo
korrelyasiya olunur (Musayev, Hiiseynova, 2019). Biitiin bunlar stres zamani bitkilorin pigment
sisteminin miithiim rol oynadigini siibut edir.
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B Quraqlifin-1n tasirinden xlorofilin migdarinin dayisilmesi %-la

W Karotinoidlarin miqdarimin %-la dayisilmasi

Diaqram 1. Noxud niimunslerinds quraqligin tesirinden xlorofilin va karotinoidlorin
miqdarimin %-lo doyisilmasi
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Cadval 1. Noxud (Cicer arietinum L.) nimunalarinin quraqlhiga davamliliginin
fizioloj1 parametrlor asasinda qiymatlondirilmasi

Ne Vahid yarpaq sahasinds xlorofilin miqdari, Karotinoidlorin miqdari, | Karotinoid-
Niimunanin mkq-la litrds mq-la larin
adi Xlorofil a+b Quraqhgin | Xlorofilin | Noazarat Saxaroza miqdarmin
tasirindon stress %-19
Nozarot |saxaroza|  yjorofilin | depresiya doyisilmasi
miqdarmimn | daracasi,
dayisilmasi, %-1o
%-1a
1. |Flip.11-11c 5,22 7,59 1454 0 0,384 0,554 144,3
2. |F.10-337¢ 4,09 5,81 142,0 0 0,280 0,389 138,9
3. |F.11-158c 3,27 4,57 139,7 0 0,247 0,328 1327
4. |F.11-06¢ 3,42 4,30 125,7 0 0,30 0,28 92.83 93,3
5. |F.11-40c 4,35 2,73 62,7 0 0,30 0,18 60,0
6. |F.11-09¢ 3,03 3,78 124,7 0 0,217 0,281 129,5
7. |F.11-05¢ 3,81 4,56 119,7 0 0,281 0,341 121,3
8. |F.11-22¢ 6,14 7,12 115,9 0 0,443 0,519 117,1
9. |F.10-355¢ 5,74 6,44 112,2 0 0,46 0,507 110,2
10. |F.10-318c 4,17 4,65 111,5 0 0,387 0,425 109,8
11. |F.10-338c 3,67 4,08 111,2 0 0,240 0,236 98,3
12. |F.11-58¢ 3,01 3,25 107,9 0 0,258 0,303 117,4
13. |F.11-134c¢ 4,02 4,21 104,7 0 0,301 0,325 108,0
14. |F.10-364c 3,11 3,20 102,9 0 0,245 0,25 102,0
15. |F.11-45¢ 3,27 3,33 101,8 0 0,240 0,264 110,0
16. (F.93-93¢ 5,61 5,69 1014 0 0,38 0,36 94,7
17. |F.10-345c¢ 4,48 4,54 101,3 0 0,26 0,29 111,5
18. |F.11-151c¢ 2,21 4,46 201,8 0 0,353 0,355 100,5
19. |F.11-125¢ 2,26 2,25 99,5 0,14 0,174 0,178 102,3
20. |F.11-163¢ 3,76 3,64 96,8 3,8 0,152 0,120 78,9
21. |F.11-66¢ 3,28 3,04 92,7 7,49 0,24 0,234 97,5
22. |F.11-102¢ 4,16 3,85 92,5 7,46 0,36 0,33 91,6
23. [F.11-32¢ 3,69 3,21 86,9 13,03 0,269 0,240 89,2
24. |[F.11-21c¢ 4,14 3,57 86,2 13,89 0,306 0,259 84,6
25. |F.10-333c 4,04 3,17 78,5 21,5 0,243 0,272 111,9
26. [F.11-08c 4,56 3,41 74,8 25,16 0,347 0,252 72,6
27. |F.10-332c 4,42 3,25 73,5 26,46 0,28 0,26 92,8

Aparilan tadqgiqat naticasinds noxud niimunslorinin quraqliga davamlilig: ils karotinoidlorin
miqdarinin %-lo doyisilmosi arasinda miisbat korrelyasiya olaqosi miisahido olunmusdur (Dia-
gram 1). Oyronilon quraghiga yiiksok davamli noxud niimunslorinde karotinoidlorin migdarinin
%-1a dayisilmasi yiiksok olmusdur (144,3%-94,7 %). Bildiyimiz kimi karotinoidlor fotosintez
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prosesindo bilavasito istirak etmir, xlorofilin vacib yol yoldasidir. Onlar qisa dalgali gy radia-
siyani udur vo onun enetjisini xlorofilo 6tlirorok is1gin istifado omsalini artirirlar. Karotinoidlor
fotosintez prosesindo hom do miidafio funksiyasini yerino yetirirlor. Mohz onlar yasil pigmentlori
va hiiceyranin diger komponentlorini fitooksidlosmadon qoruyurlar. ©dobiyyatdan malumdur ki,
karotinoidlorin migdar1 miixtslif iqlim zonalarinin bitkilorindo miixtalifdir (Qasimov, Abduyeva-
Ismayilova, 2015). Masolon, karotinoidlorin on yiiksok miqdar1 yiiksok dagliq orazide olan
bitkilordo geyd olunur ki, bunun da sabobi noinki onlarin fitoqoruyucu fiinksiyasi ilo, homginin
is1q toplama flinksiyasi ilo olagodardir.

Toadqiq olunan 27 noxud niimunssinin duzluluga davamliliginin gostoricilori cadvel 2-do
gostorilmigdir. Codvoldon goriindiiyli kimi, dyronilon niimunslordon 15-1 - Flip.11-06¢, F.10-
345c, F.10-333c, F.11-158c, F.11-11c¢, F.11-66¢c, F.11-05¢, F.11-09¢c, F.11-40c, F.11-45c, F.11-
32¢, F.10-364c, F.11-22¢, F.11-21c, F.10-338c - duza yiiksok davamli kimi qiymatlondirilmisdir.
NaCL-un tesirindon xlorofilin miqdarinin doyisilmasi 173,8%-111,96% arasinda olmusdur.
Noxudun - F.11-08c, F.11-163c, F.11-151¢c, F.10-337¢, F.10-355c, F.11-125¢c, F.11-102c¢
niimunalori — duza orta davamli, digorlori davamli olmusdur.

Homin niimunslorin duza davamliligini karotinoidlorin miqdarinin %-lo doyisilmasi do
tasdiq edir. Bels ki, homin niimunalorin gostaricilari (karotinoidlorin miqdart) 102.3% - 144.00%

arasinda olmusdur (diagram 2).
m I

B NaCL-un tasirindan xlorofilin migdarinin dayisilmasi %-la

180

160

140

120

100

80

60

40

20

F11-05 | —
Fi1-05c |—

Filip.11-06¢
F.10-345¢c
F.10-333c
F.11-158c

F.11-11c
F.11-66¢
F.11-40c
F.11-45¢c
F.11-32¢

F.10-364c
F.11-22c
F.11-21c

F.10-338c

F.11-163c

F.11-151c

F.10-337c

F.10-355¢

F.11-125c

F.11-102c

F.11-134c

F.10-318c

F.93-93c
F.11-58¢c

® Karotinoidlerin miqdarinin %-la dayisilmasi

Diaqram 2. Noxud niimunalorinde NaCL-un tasirindon xlorofilin va karotinoidlsrin
miqdarinin %-1o doyisilmasi
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Cadval 2. Noxud (Cicer arietinum L.) nimunslorinin duzluluga davamliliginin fizioloji parametrlor

osasinda qiymotlondirilmasi

Ne | Niimunanin Vahid yarpaq sahasindd xlorofilin miqdari, |Karotinoidlorin|Karotinoidlorin

mkq-la miqdarlitrdo | miqdarimin

ada mq-la %-1d
dayisilmasi
Xlorofil a+b NaCL-un Xlorofilin |Nazarat| NaCL
tasirindan stress
Nazarat | NaCL xlorofilin depresiya
miqdarmin daracasi,
dayisilmasi, %-ld
%-1a

1. |Filip.11-06¢ 3,42 5,94 173,7 0 0,30 0,43 1443
2. |F.10-345¢ 4.48 6,75 150,6 0 0,26 0,40 153,8
3. |F.10-333¢ 4,04 5,37 132,9 0 0,2,85 | 0,243 85,2
4. |F.11-158¢ 3,27 4,55 139,1 0 0,247 | 0,334 135,2
5. |[F..11-11c¢ 5,22 6,68 127,9 0 0,384 | 0,497 129,4
6. |F.11-66¢ 3,28 4,04 123,2 0 0,234 | 0,158 67,5
7. |F.11-05¢ 3,81 4,60 120,7 0 0,281 0,33 117,4
8. |F.11-09¢ 3,03 3,62 119,5 0 0,217 | 0,265 122,1
9. |[F.11-40c¢ 4,35 5,17 118,8 0 0,30 0,32 106,6
10. |[F.11-45¢ 3,27 3,84 117,4 0 0,240 | 0,292 121,6
11.|F.11-32¢ 3,69 4,29 116,2 0 0,269 | 0,32 118,9
12. |F.10-364c 3,11 3,59 115,4 0 0,245 | 0,279 113,9
13.|F.11-22¢ 6,14 6,98 113,7 0 0,443 0,53 119,6
14. |F.11-21¢ 4,14 4,65 112,3 0 0,306 | 0,339 110,7
15. |F.10-338¢ 3,67 4,11 111,9 0 0,240 | 0,246 102,5
16, |F.11-08c 4,56 4,60 100,9 0 0,347 | 0,347 100,0
17. |F.11-163¢ 3,76 3,79 100,8 0 0,152 | 0,158 103,9
18. |[F.11-151¢ 3,21 4,42 137,7 0 0,353 0,33 94,5
19. |[F.10-337¢ 4,09 3,91 95,6 4,38 0,280 | 0,281 100,3
20. |[F.10-355¢ 5,74 5,27 91,8 8,13 0,46 0,42 91,3
21.|F.11-125¢ 2,26 2,07 91,6 8,4 0,174 | 0,160 91,9
22.F.11-102¢ 4,16 3,76 90,4 9.6 0,358 | 0,361 100,8
23.|F.11-134¢ 4,02 3,46 86,1 14,0 0,301 | 0,259 86,0
24.F.10-332¢ 4.42 3,64 82,3 17,69 0,28 0,24 85,7
25.|F.10-318¢ 4,17 3,27 78,4 21,52 0,387 | 0,302 78,0
26.F.93-93¢ 5,61 4,19 74,7 25,32 0,38 0,27 71,0
27.|F.11-58¢ 3,01 2,01 66,8 33,4 0,258 | 0,232 90,0
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NOTIiCOLOR

Aparilmis tadqiqatlarla asagidaki naticalor alinmisdir:

Quraqliq va duzlulugun tesirindon todqiq olunan niimunslords xlorofilin timumi miqdarinin
davamliliq deracalari ilo karotinoidlorin miqdarinin davamliliq doracalari arasinda korrelyasiya
miisahido olunmusdur. Bu da fikrimizcas tadqiq olunan bitkilorin quraqliq vo duzluluq streslorinin
tosirino pigment aparatinin adaptasiyasi kimi hesab edilo bilor.

Oyranilon noxud bitkisinin (Cicer arietinum L.) 27 yeni niimunasindon 15 niimuna -Flip. 11-
I1c., F.10-337¢c., F.11-158¢c., F. 11-06¢., F.11-40c, F.11-09¢, F.11-05¢, F.11-22¢., F.10-355c,
F.10-318c, F.11-58c, F.11-134c¢, F.10-364c, F.11-45¢c, F.93-93 quraqliga yiiksok davamli, 15
niimuns - Flip.11-06¢, F.10-345¢, F.10-333c, F.11-158¢, F.11-11c, F.11-66¢, F.11-05¢c, F.11-
09¢c, F.11-40c, F.11-45¢c, F.11-32¢, F.10-364c, F.11-22¢, F.11-21c, F.10-338¢c - duza yiiksok
davamli kimi qiymotlondirilmisdir. Flip. 11-11c, F.11-158c., F. 11-06¢., F.11-40c, F.11-09c,
F.11-05c, F.11-22c., F.10-364c¢, F.11-45¢ nlimunslori iso hor 2 stress - hom quraqliga, hom do
duza yiiksok davamli kimi qiymoatlondirilorak sec¢ilmisdir ki,homin niimunslor golocok seleksiya
islorindo ilkin monba kimi istifads oluna bilor.
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IKOPU3UOJIOI'NMYECKAS TUATHOCTUKA OBPA3IIOB HYTA
T.H.I'yceiinoBa

HUncmumym eenemuyeckux pecypcoe HAHA

3HauuTeNbHAS TUIONIA/b CEIbCKOXO03SIMCTBEHHBIX YIouil A3epOaiikaHa HaXOJUTCS B 30HE PUCKO-
BaHHOTO 3emiienenusd. CelabCKOXO035HCTBEHHBIE KYJIbTYpPbI, BO3JEIbIBACMbIE B 3TOH 30HE, HEPEIKO IOA-
BEpraloTcs JEHCTBHIO TaKWX OJKCTPEMANbHO TMOBPEXKIAIONINX (AKTOPOB KaK BBICOKHME W HHU3KHE
TeMIepaTypsl, AeHUIIUT WM U3OBITOK BIIAard, MOBBIIIEHHOE COACpKAHWE COJIEH, 3aCOJIEHHOCTH ITOYB.
ApnanTanusi (mpucrocoOeHre) pacTeHUsT K KOHKPETHBIM YCIIOBUSIM cpellbl 00ecriednBaeTCst 3a CHeT
(u3noNorNYecKnX MeXaHW3MoB (¢u3nonorndeckas anantanus). [[oCTOSHHO MeHSIONHMECS YCIOBUS
cpenbl (CMeHa BPEeMEH T'0J1a) BHI3BIBAIOT TEHETHYECKYIO Il TAIlAI0 PACTCHUHA K 3THM YCIOBHSIM. B 3THX
YCIIOBUAX HTPOAYKTUBHOCTH CEIbCKOXO03IHCTBEHHBIX KYJbTYP BO MHOI'OM OIIPEACIACTCA HX yCTOfI‘-IH-
BOCTBIO K HETraTHUBHBIM (PaKTOpaM OKpYXKarolled cpelsl B KOHKPETHOM peruoHe. JTa OCOOCHHOCTh
MTO3BOJISIET PACTEHUSIM BBEDKHBATH B OKCTPEMAIIBHBIX YCIOBUSX, BKIIFOUAs 3aCyXy U 3aCOJICHHE, U PACKPHI-
BAacT UX aJdallTUBHBIC CBOMCTBA. YUHUTHIBas MOCTOSIHHO pacTymee HETaTUBHOC BIIMSAHHC a0OMOTHYECKUX
CTPECCOB OKpYXKaloLlel Cpeibl, MPOBeACHNE SKOPHU3HOIOTHUECKUX UCCIIeIOBaHUH, MpeacTaBisieT 00b-
IIOW MHTEPEC IS CEbCKOTO X03SCTBA.

B paboTre BBISBICHO M3MEHEHHE B KOJMWYECTBE Xyopodmia a, xmopodhuwia b, xjmopodhumia a+ b u
KapOTHHOMJIOB B CBSI3U 3aCyXHM COJICBOTO cTpecca y 27 HOBBIX oOpasiax pactenusi ropoxa (Cicer
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arietinum L.), U3 KOJUIGKIMM HMHCTUTYyTa. J[aHa OLIEHKA CTENEHU CTPECCOYyCTOWYHMBOCTH M OTOOpaHBI
ycToiumBele 00pa3mpl. HaOmromanmachk MONIOKWTENbHAS KOPPENANHS MEXIy YPOBHAMH YCTOMYHMBOCTH
00IIero KoJuyecTBa XJIOpouiia ¥ KOJIMYECTBA KapOTHHOMIOB IOJI BIMSHHEM cTpecca. DTO MOXKHO
paccMaTpuBaTh Kak ajanrtaiys IIMTMEHTHOrO ammnapaTra K a0MOTHYECKMM cTpeccaM. 15 o0pa3noB Obun
OIIEHEHBI KaK BBICOKOYCTOWYMBBIE K 3acyxe, a 15 o00pa3moB OBUIM OIEHEHBI KaK COJEYCTOWYHBBHIE.
O6pasns! - Flip. 11-11c, F.11-158c., F. 11-06¢., F.11-40c, F.11-09¢, F.11-05¢c, F.11-22c., F.10-364c,
F.11-45c - ObuM OLIEHEHBI KaK BHICOKOYCTOWYHMBEIE K 000OMM cTpeccaM - KaK K 3acyXe, Tak U K COJIH, YTO
MOJET OBITh PEKOMEHIOBAHO Ul WCIONb30BAaHMSA B KadeCTBE IEHETHYECKOr0 HMCTOYHHKA B OymymIux
CENIEKIIMOHHBIX paboTax.

Knrwouesvie cnosa: 60606vie, 20pox, omocunmemudeckutl annapam, 3acyxd, CcOJesoll cmpecc,
Xopoghuni, KapomuHouo

ECOPHYSIOLOGICAL DIAGNOSTICS OF CHICKPEA SAMPLES
T.N.Huseynova
Genetic Resources Institute of ANAS

A significant area of agricultural land in Azerbaijan is located in the risky farming zone. Crops
cultivated in this zone are often exposed to such damaging factors as extremely high and low
temperatures, deficiency or excess of moisture, high salt content, salinity of soils. Adaptation of the plant
to specific environmental conditions is provided by physiological mechanisms (physiological adaptation).
Constantly changing environmental conditions (changing seasons) cause genetic adaptation of plants to
these conditions. Under these conditions, crop productivity is largely determined by their resistance to
negative environmental factors in a particular region. This feature allows plants to survive in extreme
conditions, including drought and salinization, and reveals their adaptive properties. Given the ever-
growing negative impact of abiotic stresses on the environment, conducting Eco physiological studies is
of great interest to agriculture.

The study revealed a change in the amount of chlorophyll a, chlorophyll b, chlorophyll a + b and
carotenoids due to drought and salt stress in 27 new samples of the chick pea plant (Cicer arietinum L.),
from the institute's collection, an assessment of the degree of resistance to stress was made and resistant
samples were selected. The studied samples showed a positive correlation between the stability levels of
the total amount of chlorophyll and the amount of carotenoids, under the influence of stress, which can be
considered as an adaptation of the pigment apparatus to abiotic stresses. 15 samples were rated as highly
drought tolerant, and 15 samples were rated as salt tolerant. Samples - Flip. 11-11¢, F.11-158c., F. 11-
06¢., F.11-40c, F.11-09¢c, F.11-05c, F.11-22c., F.10-364c, F .11-45c - were rated highly resistant to both
stresses - drought and salt, which can be recommended for use as a genetic source in future breeding
work.

Keywords: legumes, peas, photosynthetic apparatus, drought, salt stress, chlorophyll, carotenoid
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BIOKIMYA

BIOCHEMISTRY
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YUMSAQ BUGDANIN BOZi NOVMUXTOLIFLIKLORINDO BiOKiMYOVi
GOSTORICILORIN TODQIQi

F.0.KORIMOVA

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

Tadqiq olunmus yumsaq bugda niimunslorinda bir sira biokimyavi analizlor aparilmisdir. Belo
ki, ziilalin, lizinin va triptofanin miqdar toyin edilmisdir.

Milli Genbankdan gotiiriilmiis 27 yumsaq bugda niimunasindan, ziilalhn miqdar standarta
nisboton yiiksak olan 2 niimund secilmisdir: Graecum 1 noévmiixtalifliyino aid Genbank kodu
Y.B.F.S.017K-1 (14,76%) vo Erytrospermum noévmiixtalifliyino aid Y.B.F.S.018K-10 (14,70%).
Standart Aran sortunda isd, ziilahm miqdar1 14,65%-dir. Niimunslor arasinda ziillahm miqdan
13,33% -14,76% arasinda doyisir.

Apardigimiz analizin naticasinds lizinin migdarimin 235-290 mq (100 qr-da mgq-la) arasinda
doyismasi miioyyon edilmisdir. Standart Aran sortuna nisbaton yiiksak lizinli niimunalor:
Velutinium 30 noévmiixtalifliyine aid Genbank kodu Y.B.F.S.018K-30 (290 mgq), Graecum
novmiixtalifliyina aid Y.B.F.S.017K-1 (290 mq), Lutescens 17 névmiixtalifliyino aid Y.B.F.S.018K-
17 (280 wmq), Milturum 3 novmiixtalifliyino aid Y.B.F.S.017K-3 (280 mgq), Erythromelun
novmiixtalifliyine aid Y.B.F.S.017K-36 (279 mq), Hostianum 50 novmiixtalifliyino aid
Y.B.F.S.017K-50 (273 mq) (100 qr-da mgq-la) secilmisdir. Standart Aran sortunda is3 lizinin
miqdar1 265 mq (100 qr-da mq-la) olmusdur.

Aparilan analizlor naticasinda standart Aran sortuna nisbatan triptofanin miqdarmin Delfi 43
novmiixtalifliyino aid Genbank kodu Y.B.F.S.017K-78 (150 mq) vo Velutinum 30 novmiixtalifliyino
aid Y.B.F.S.018K-30 (150 mq) niimiinalorinds daha cox oldugu miidyyon edilmisdir. Standart Aran
sortunda isJ triptofanin miqdqri 140 mq (100 qr-da mq-la) olmusdur.

Beldlikls, aparilan analizlor naticasinds proteinin va lizinin miqdar standarta nisbatan yiiksok
olan niimunslor secilmisdir. In yiiksok naticolor Graecum ndévmiixtalifliyino aid Genbank kodu
Y.B.F.S.017K-1 (ziilal 14,76%, lizin 290 mq) vo Erythrospermum névmiixtalifliyino aid
Y.B.F.S.018K-10 (ziilal 14,70%, lizin 263 mq) niimunalorinds miisahids edilmisdir. Bu niimunalor
seleksiyada istifads oluna bilor.

Acar sozlor: yumsaq bugda, zulal, lizin, triptofan

GIRIS

Yer kiirosindo ohalinin saymin getdikco artmasi basoriyyatin asas qida monbayi olan ¢drayo,
yoni donli—taxil bitkilorino, xtisusilo bugdaya olan tolobatin durmadan yiiksolmasi ilo miigaiot
olunur. Corokbisirmads ¢Oroyin keyfiyyoti bugda doninin ununda ziilalin vo kleykovinanin
miqdarindan asilidir. Odur ki, diinyanin qabaqcil genetik vo seleksiyagilarinin qarsisinda duran
baslica mogsad bir sira faydali vo qiymotli keyfiyyot vo komiyyat olamatlorini 6ziindo comlos-
diron yeni bugda sortlar1 yaratmagqdir.

Keyfiyyatli vo mohsuldar sortlarin alinmasi {i¢iin diinyanin bir ¢ox 6lkoalorindo donli bitki-
lorin kolleksiyast toplanir, saxlanilir vo yeni sortlarin alinmasinda genis istifado olunur.
Azorbaycan Respublikasinin miixtolif torpag-iglim soraitinds yeni bugda sortlarmin yetisdiril-
mosindo garsiya qoyulan asas tolob sortlarin mohsuldarliginin artirilmasindan vo donin keyfiyyot
gostaricilorinin yiiksalmasindon ibaratdir.

Azorbaycan bugdanin forma vo ndvmiixtolifliyine gors diinyada birinci yerlordon birini
tutur. Burada 14 név vo 280 ndvmiixtolifliyine aid 8000 bugda niimunosi toplanmisdir
(Mustafayev, 1991).

Donli bitkilor 6z torkiblorine goro eynicinsli deyildir. Biitiin donlor orqanoleptik giymoto
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goro eynidirso (dadi, rongi, 1yi) bunlara eyni tipli toxum partiyalar1 deyilir. Don kiitlosi daimi
saxlayicilara tokiilmozdon qabaq onlarin keyfiyyot gostericilori yoxlanir. Burada don kiitlasi
sortuna, kateqoriyasina, sinif, tip, riitiibat vo zibillik doracesine gors ayri-ayri yerlosdirilir.
Laboratoriyada goétiiriilmiis niimunanin lizorinde tohlil aparilaraq taxilin keyfiyysti Oyronilir
(Fataliyev, 2013).

Genotip hagqinda irsi informasiyanin alinmasinda asas iisullardan biri ziilal polimorfizminin
todqiq edilmosidir. Belo ki, irsi informasiyalarin alinmasi xiisusi spesifikliys malik ziilallar
vasitasilo hoyata kecirilir.

Moalumdur ki, ziilal genetik sistemin asas mohsulu olmaqla, onun sintezino miivafiq genlor
va ya DNT molekulunun uygun sahasi nazarat edir (Karimov, Sadiqov, Sliyev, 2009).

Danli bitkilorin mohsuldarliginin artirilmast va keyfiyystinin ytiksaldilmasi daim seleksiya-
¢ilar qarsisinda duran osas problemlordon olmusdur. Insanlarin ziilala olan tolobatlarinin
miioyyan hissasinin tominatinda bugda vo ondan hazirlanmis yeyinti mohsullarinin boytik rolu
vardir (bopoeBuu, 1972). Digor torofdon iso, heyvandarliq sahasinds bugda, arpa, qargidali va.s
bitkilors boyiik ehtiyac vardir. Bu baximdan problemin aktualligi nozors alinaraq, ayri-ayri
bolgalorden toplanmis yumsaq bugda niimunslorinde biokimyavi tadqiqatlar aparilmis — ziilal,
ovazolunmaz amintursulardan lizin va triptofanin miqdar1 dyranilmisdir.

Hesablamalara goro insanlarin giindslik ziilala olan ehtiyacinin toxminon yarist donli
bitkilorin hesabina 6danilir.

Bu aspektdon todqiq olunmus niimunalordon yiiksok ziilallilarinin segilib seleksiya isindo
istifado edilmoasi osas istiqgamotlordon biridir.

Diinyada koskin taxil qithgr mévcuddur. Yalmz 4 dovlst (ABS, Kanada, Argentina vo
Avstraliya) ixrac ii¢lin kifayot godor artiq taxila malikdir. 120 dovlot iso xaricdon taxil alir.
Stibhosiz ki, milasir gorait iiclin taxilin keyfiyyoti miihiim iqtisadi gostoricidir (Illamanum,
2002).

Bugdadan hazirlanan bir ¢ox mohsullar osrlor boyu ohalinin orzaga olan tolobatinin
0donilmosindo mithiim yer tutur. Diinyanin bir ¢ox Olkolorindo o climlodon ABS-da, Sankt-
Peterburqda N.1.Vavilov adma Umumittifaq Bitkigilik Institutunda, Krasnodar Kond Tasarriifati
Elmi-Todgiqat Institutunda va s. toplanns donli bitkilordon genetik fond yaradilmigdir. Homin
fondun niimunolorindon yeni sortlarin alinmasinda, baslangic material kimi genis istifado
olunmaqdadir (Jopodees, SAxyouunep, Pyaerko, 1976).

Bu sahodo respublikamizda Elmi-Todqiqat Skingilik Institutu ilo AMEA Genetik Ehtiyatlar
Institutu garsiliqli omokdasliq hoyata kegirir. Belo ki, akademik C.Bliyevin rohbarliyi altinda
miuasir molekulyar biologiya metodlariin seleksiyada totbiqi osasinda yeni mohsuldar vo
keyfiyyatli bark vo yumsaq bugda sortlar1 hoyata vasiqe almisdir. Akademikin miiallifi oldugu
”9zomotli-95”, ”Tale-38”, “Aran”, Nurlu-99” yumsaq bugda sortlarinin okin saholori ildon
ilo geniglonir va har hektardan 7-8 ton mohsul alds olunur.

Bir sira alimlorin apardiglar todqiqatlar naticosindo bugdanin keyfiyyat gostoricisinda osas
yeri onun torkibindoki ziilalin miqdarinin togkil etdiyi vo onun qidaliliq doyarini yiiksaltdiyi
miioyyan edilmisdir. Bugda ziilali orqanizm torsfindon yaxsi monimsanilir. Bu ziilalin miqdar1 da
havanin temteraturundan, iqlim soraitinden va giibralorin tasirindon asilidir.

2010-cu ilds quraqliq soraitinds ziilalin migdar1 16,40%-o qador artmisdir. Bels ki, todqiqat
illorinds ziilalin miqdar1 yazliq bugda sortlarindan Aksinyada -15,65%; Naxodkada is9-15,98%
mioyyon edilmisdir (Canmyxanze, 2011).

MATERIAL VO METODLAR

Bizim todqiqat isinin osas mogsadi, Genbankda toplanmis 27 yumsaq bugda niimunalorino
moxsus donlordo ziilalin vo avoz olunmaz amin tursularindan olan lizin va triptofanin miqdarin
toyin etmokdon ibarot olmusdur. Umumi azotun toyininde Keldal iisulundan (Epmaxkos,
ApacumoBuu, 1972) istifado edilmisdir. Lizinin miqdarim1 toyin edorkon miivafiq olaraq
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A.S.Museykonun (Mycetiko, CricoeB, 1970), triptofanin migdarinin toyininds iso N.P.Yarosun
isloyib hazirladigi metoddan istifado olunmusdur (Epmaxos, Spor, 1969)

Niimunolor osason yumsaq bugdanin Milturum, Lutescens, Graecum, Erythrospermum,
Erythromelun, Ferrugineum, Barbarossa, Albidum, Leucospermum, Delfi, Hostianum, Velutinum,
Bengales novmiixtaliflikloring aiddir. Standart olaraq Aran sortu gotiiriilmiisdiir.

NOTICOLOR VO ONLARIN MUZAKIRISI

Milli Genbankdan gétiiriilmiis 27 yumsaq bugda niimunasinden, ziilalin miqdar1 standarta
nisbaton yiiksok olan 2 niimuno se¢ilmisdir: Graecum 1 novmiixtolifliyino aid Genbank kodu
Y.B.F.S.017K-1 (14,76%) vo Erytrospermum ndévmiixtalifliyino aid Y.B.F.S.018K-10 (14,70%).
Standart Aran sortunda is9, ziilalin miqdar1 14,65%-dir (Cadval).

Cadval. Yumsaq bugda niimunslarinds biokimyavi gostariciler (7. aestivum L.)

Zulal, Lizin, Triptofan,
Ne | Genbank kodu | Koll. kodu | Niimiinalarin adi % 1o 100 qr-da 100 gr-da
mq-la mgq-la

1 | YBFS 017K-1 AZE-015 Graecum 1 14,76 290 120

2 | YBFS 017K-2 AZE-015 Milturum 2 13,92 273 130

3 | YBFS 017K-3 AZE-015 Milturum 3 13,33 280 120

4 | YBFS 017K-8 AZE-015 Milturum 5 13,76 252 140

5 | YBFS 017K-6 AZE-015 Milturum 6 14,09 255 120

6 | YBFS 018K-8 AZE-015 Ferrugineum8 14,30 245 80

7 | YBFS 018K-10 AZE-015 Erythrospermum 14,70 263 100

8 | YBFS 017K-17 AZE-015 Ferrugineum 1 13,55 281 90

9 | YBFS 017K-23 AZE-015 Ferrugineum 12 | 13,34 252 110

10 | YBFS 018K-17 AZE-015 Erythrospermum 17 | 13,85 255 120

11 | YBFS 018K-17 AZE-015 Lutescens 17 14,28 280 110

12 | YBFS 017K-36 AZE-015 Erythromelun 21 13,64 279 140

13 | YBFS 017K-43 AZE-015 Barbarossa 22 14,11 235 130

14 | YBFS 018K-23 AZE-015 Barbarossa 23 14,0 250 90

15 | YBFS 018K-25 AZE-015 Albidum 25 14,0 248 80

16 | YBFS 018K-25 AZE-015 Hostianum 26 1389 260 140

17 | YBFS 018K-26 AZE-015 Hostianum 28 13,79 259 120

18 | YBFS 018K-30 AZE-015 Velutinum 30 13,41 290 150

19 | YBFS 017K-32 AZE-015 Leucospermum 32 | 13,85 265 140

20 | YBFS 018K-33 AZE-015 Leucospermum 33 | 13,97 270 110

21 | YBFS 017K-75 AZE-015 Leucospermum 14,0 250 130

22 | YBFS 017K-78 AZE-015 Delfi 43 14,12 270 150

23 | YBFS 017K-79 AZE-015 Delfi 44 14,25 265 120

24 | YBFS 017K-76 AZE-015 Bengales 46 14,05 270 120

25 | YBFS 017K-50 AZE-015 Hostianum 50 13,57 273 130

26 | YBFS 018K-27 AZE-015 Hostianum 27 12,96 279 120

27 | Aran(Standart) Lutescens 14,65 260 140

Cadvaldon goriindilyti kimi, ziilalin miqdar1 13,33%-14,76% arasinda doyisir.

Apardigimiz analizin noticasinds lizinin miqdarinin 235-290 mq (100 gqr-da mq-la) arasinda
doyismosi miioyyon edilmisdir. Standart Aran sortuna nisboton yiiksok lizinli niimunslor:
Velutinium 30 novmiixtslifliyino aid Genbank kodu Y.B.F.S.018K-30 (290 mq), Graecum
novmiixtolifliyino aid Y.B.F.S.017K-1 (290 mq), Lutescens 17  ndvmiixtolifliyino aid
Y.B.F.S.018K-17 (280 mq), Milturum 3 ndvmixtolifliyine aid Y.B.F.S.017K-3 (280 mq),
Erythromelun novmiixtolifliyino aid Y.B.F.S.017K-36 (279 mq), Hostianum 50 ndvmiixto-
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lifliyino aid Y.B.F.S.017K-50 (273 mq) (100 gr-da mq-la) olmusdur. Standart Aran sortunda iso
lizinin miqdart 265mq (100 qr-da mg-la) olmusdur. Lizinin miqdar1 az olan niimunslordon
Barbarossa novmiixtalifliyine aid Y.B.F.S.017K-43-ii (235 mq) gostoromok olar (100 qr-da mq-
la).

Aparilan analizlor naticosindo standart Aran sortuna nisbaton triptofanin miqdarinin daha
cox oldugu niimunslor miioyyon edilmisdir: Delfi 43 novmiixtalifliyino aid Genbank kodu
Y.B.F.S.017K-78 (150mq) vo Velutinum 30 ndvmiixtalifliyino aid Y.B.F.S.018K-30 (150 mq).

Standart Aran sortunda iso triptofanin miqdqr1 140 mq (100qr-da mq-la) olmusdur.

Triptofanin miqdar1 az olan niimunoslordon: Albidum 25 ndvmiixtalifliyine aid Genbank kodu
Y.B.F.S.018K-25 (80 mq), Ferrigineum 8 novmiixtalifliyine aid Genbank kodu Y.B.F.S.018K-8
(80mq), Barbarossa 23 novmiixtolifliyino aid Y.B.F.S.018K-23 (90 mq) (100gr-da mg-la)
gostormok olar. Triptofanin miqgdar1 80-150-mq arasinda doyisir.

NOTIiCO

Beloliklo, aparilan analizlor noticesinde proteinin vo lizinin miqdar1 standarta nisbaton
yiksok olan niimunolor segilmisdir. ©On yiiksok noticolor Graecum ndvmiixtalifliyine aid
Genbank kodu Y.B.F.S.017K-1 (zilal 14,76%, lizin 290 mq) vo Erythrospermum ndvmiixto-
lifliyino aid Y.B.F.S.018K-10 (ziilal 14,70%, lizin 263 mq) niimunslorinds miisahids edilmisdir.
Bu niimunoalor seleksiyada istifado oluna bilor.
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W3YYEHUE BUOXUMHYECKHUX MMOKA3ATEJEN
HEKOTOPBIX PASHOBUJJHOCTEMN MSTKOM NIIEHUAIIBI

®.A.KapumoBa
HUncmumym eenemuveckux pecypcoe HAHA
Bt mpoBeseH psii OMOXHMHUYECKHX aHAM30B MCCIEAYEMBIX 00pa3loB MSATKOW MIICHUIIBI, B XOJE

KOTOPBIX OMpENesUIi coepkanue Oenka, Ju3nHa U Tpuntodana. M3 27 o6pa3noB MITKOH MINICHUIB,
B3ATHIX M3 HarmmonamsHoro I'eHOanka, ObuM 0TOOpaHBI JBa 00pasma ¢ 6osee BBICOKAM COJEpPIKaHHEM
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Oenmka, yeM B craHmapre. Y obOpasma ¢ komom YBFSO18K-10, oTHocsmemcss K pa3HOBHIHOCTH
Erytrospermum, cogepxanne 6Oenka coctasmsuio 14,70%, a B YBFSO017K-1, oTHOCsmIEMcss K pasHoO-
BupgHoctu Graecum - 14,76%. Y cranmaptHoro copra ApaH copepkanue Oeika cocraBuiiol4,65 %.
Conepxanue Oenka B M3y4eHHBIX 00pasuax kosebdnercs mexay 13,33% u 14,76%.

B pesynbprare mpoBenéHHOro aHamm3a OBUTO yCTaHOBIIEHO, YTO CONEp)KaHWE JM3MHA BapbUPYET B
npegenax 235 u 290 mr (100 r/mr). Beun BeIsIBICHBI 00pa3libl ¢ BHICOKUM COJIEPKAHUEM JIM3HHA II0
CPaBHEHUIO CO CTaHJIapTHbIM copToM ApaH- YBFSO017K-1, otHocammiics k pasHoBunHoctu Graecum
(290 mr); YBFSO018K-30, otHOCsmuiics k pasHoBugHOCTH Velutinum (290 mr); Y.B.F.S.017K-3 oTHOCS-
mmiics Kk pasnoBugHocTa Milturum (280 mr); YBFS018K-17 oTHocsmuiics K pa3HOBUAHOCTH Lutescens
(280 wmr); YBFS017K-36, otHocsammiics k pasHoBumpHocTu Erythromelun (279 wmr); YBFS017K-50,
OTHOCSIIUICS K pazHOoBUIHOCTU Hostianum (273 mr). B ctanmaptHOM copTe ApaH colepkaHue JTHU3uHA
cocrasisuto 260 mr (100 T/ mr).

B xone ananm3a ObUTM BBISBICHBI 00paslbl, Y KOTOPBIX COJIEpXKaHWE TpUNTO(aHa BEIIIE, YeM Y
cragaaptHoro copta Apan. Cpeau HuUX MOxHO oTtMeTuTh: YBFSO017K-78, oTHOCcsAmmiics K pa3HOBUA-
vocTH Delfi (150 mr); YBFS018K-30, oTHOCsAmHMIiCS K pazHOBUIHOCTH Velutinum (150 mr). Y cTtanmapT-
HOro copra ApaH cojepxanue Tpuntodana coctauio 140 mr (100 r/ mr).

B pesynbrate Obuii 0TOOpaHBl 00PA3LBl ¢ OTHOCUTEIBHO BBHICOKUM COZACp)KaHMEM OelKa U JIM3MHA.
W3 anx moxuao otmeruth: Y.B.F.S.017K-1,0THOCsAMEerocs k pazHoBunHoctu Graecum (Oenok 14,76%,
su3uH - 290 mr) u YBFS018K-10, oTHOCs1Ierocs k pasHOBUIHOCTH Erytrospermum (6enok - 14,70%,
JU3MH -263 Mr). JlaHHble 00pa3ubl MOTYT OBITh UCIIOIB30BAHBI B CEJIEKIIHH.

Knroueswvie cnoea: msacrkas nuienHuyda, 6€JZOK, JIU3UH, mpunmogbaH

COMPARATIVE STUDY OF BIOCHEMICAL PARAMETERS
IN SOME BREAD WHEAT SPECIES

F.A.Karimova

Genetic Resources Institute of ANAS

A number of biochemical analyzes of the studied bread wheat accessions were carried out. Thus, the
protein, lysine and tryptophan content were determined. Of the 27 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 having Genbank code of Y.B.F.S.018K-10, the content of protein was
14.70%, and 14.76% in the Y.B.F.S.017K-21 Graecum. In the standard Aran variety, the protein content
was 14.65%. The protein content has shown variation between 13,33% and 14,76%.

As the result of analysis the lysine content has shown variation between 235-290 mg (100 gr/mg).
Compared to standard variety Aran, the samples with high protein and lysine content, Y.B.F.S.017K-1
sp.Graecum (290 mg), YBFS018K-30, sp.Velutinum (290 mg); Y.B.F.S.017K-3 sp. Milturum (280 mg);
YBFSO018K-17 sp. Lutescens (280 mg); YBFSO017K-36 sp.Erythromelun (279 mg), YBFS017K-50
sp.Hostianum (273 mg), was revealed. In standard variety Aran, lysine content was constituted 260 mg
(100 mg / kg).

As a result of the analysis, accessions with high tryptophan content than in the standard variety Aran
were determined. These included: Y.B.F.S.k017K-78 sp. Delfi (150mg), Y.B.F.S.018K-30 sp. Velitinum
(150mg). In standard variety Aran, tryptophan content was constituted 140 mg (100 gr/mg).

As a result, the samples with relatively high protein and lysine content were selected. These
included: Y.B.F.S.017K-1 sp. Graecum (protein -14,76%, lysine - 290mg;) and YBFS018K-10 sp.
Erytrospermum, protein - 14.70%, lysine -263mg). These accessions with high indicators can be used in
breeding.

Keywords: bread wheat, protein, lysine, tryptophan

83



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, IX cild, Ne 2 (2020)

UOT 633. 16. 631

SUVARMA SORAITINDO BECORILMIS ARPA GENOTIPLORININ BIOKiMYOVi
GOSTORICILORININ OYRONILMOSI

*M.Y.NOSRULLAYEVA', H.C.HOSIMOVA*

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

*KTN, Skingilik Elmi-Tadgiqat Institutu Tortar BTS, Tortor r-nu, AZ5900, Zolgéran k.

Tadqiqat isinds 2016-c1 ildo OETI-nin Tartor Bélgs Tacriiba stansiyasinda becorilmis 31 arpa
genotipindan istifado edilmisdir. Bu niimunalar ikicargali Nutans va alticargoli Pallidum novmiix-
talifliklorino aid olan niimunalordir. Arpa genotiplarindo 1000 donin kiitlasi tayin edilmis, ziilal,
avazedilmaz amintursularindan lizin, triptofan vo nisastamin analizi aparilmisdir. Arpa doninds
ziilahn miqdarmin artirilmasi vo onun tarkibinds olan avazolunmaz amintursularinin migdarimin
oyranilmasi ¢ox vacib masalolordon biridir. Aparilan analiz naticasindd miisyyon edilmisdir ki,
Nutans novmiixtalifliying aid ikicorgsli Polsa monsali Rabiola (13,57%),Fransa mongali Copelia
(13,38%) genotipinda ziilalin miqdari, st.Qarabag 7 (13,08%) sortundan, alticorgsli arpa niimuno-
Iorindon iso Bolgaristan mongali Hemus (13,76%) arpa sortniimunasinds isa st.Pallidum 596
(13,22%) sortundan yiiksak olmusdur.

Yiiksak lizin gostoricisino gors standartdan forqlonon niimunslor sec¢ilmisdir. Bels ki, arpanin
ikicorgsli Ruminiya monsali T-78854169 (2,97%), yerli Nutans 118/21 (2,99%) va s. genotiplorindd
st.Qarabag 7 (2,75%) sortundan, alticorgsli Pallidum sortniimunslarinds isd yerli, kataloq Ne-si K-
2778 (2,91%) vo kataloq Ne-si K-7887 (2,92%) olan genotiplords, st.Pallidum 596 sortundan
(2,11%) yiiksok olmusdur. Analiz olunmus arpa niimunalorinds nisasta gostoricisi 44,7-60,6%
arasinda doayismisdir.

Tadqiq edilan isds ziilah yiiksak olan niimunalards lizinin miqdarimin asagy, triptofanin miqda-
rinin is3 yiiksok oldugu askar edilmisdir. Bu da, bir ¢cox tadqiqatcilarin alds etdiyi naticalarls iist-
iisto diisiir.

Miiosyyan edilmisdir ki, ziilalda lizinin yiiksok olmasi aksar hallarda, donds olan ziilahin miqda-
rinin asagi olmasi ilo six slaqadardir. Yoni donds ziilahn miqdar azaldiqca, onun torkibindoki
lizinin miqdar1 9ksina olaraq artir.

Seleksiya iiciin an qiymaotli hesab edilon amillardan biri, donds olan ziilalin yiiksok miqdari ilo
lizin va triptofanin miqdar1 arasindaki nisbatin uygun olmasidir.

Tadqiqat isinin naticasindon aydin olmusdur ki, ziilalin miqdarmin yiiksak olmasi, onlarda
1000 donin kiitlasinin azhg ilo miisayist olunur. Bu da, bir sira tadqiqatcilarin slds etdiklori
naticalorlo, iist-iisto diisiir.

Analiz naticasinda standarta nisbaton yiiksak ziilala vo lizino malik niimunalor askar edil-
misdir. Yiiksok gostaricilora malik niimunalor galacak seleksiya islarinds istifads iiciin se¢ilmisdir.

Acgar sozlar: arpa, ziilal, lizin, triptofan, 1000 don kiitlasi
GIRIS

Institutumuz qarsisinda duran osas vozifa respublika orazisindo m&vecud olan bitkilorin, o
cimlodon arpanin yerli sort vo niimunslorinin toplanaraq genofondunu yaratmaq ve Milli
Genbank kolleksiyasinda miihafizo etmoklo yanagi hartorofli todqiq edorok seleksiyada istifado
imkanlarini artirmaqdan ibaratdir.

Orzaq tohliikosizliyinin tominatinda strateji ohomiyyoti olan taxil¢iliq kond tosorriifati
sektorunun aparict sahalorindon biridir. Belo ki, bitkigilik sahasino aid olan taxilgiliq tosarriifatt
biitiin kond tosarriifatinin asasini toskil edorok ohalinin ¢orok vo ¢Oorok momulatlarina olan
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tolobatini 6domoklo yanasi, hom do heyvandarlifin qlivvali vo gqaba yema olan tolobatinin
0donilmasinde miihiim rol oynayir. Bu baximdan respublikamizda taxil¢iligin inkisafi mithiim
mosalo kimi qarsiya qoyulmusdur [http://www.agro.gov.az/arpa].

Azorbaycanin miirokkaeb torpaq iglim soraitinds, har bdlgonin torpag-iglim soraitine uygun,
taxil sortlarinin yaradilmasi istigamotindo aparilan seleksiya islori naticosindo, akademik
C.0.0liyevin rohbaorliyi ilo 10-larla taxil sortlari yaradilmis vo homin boélgolordo sortlarin
quraqliga hassaslig1 miioyyonlosdirilmisdir (Anues u ap.,1992).

Arpa (Hordeum vulgare L.) biitiin diinyada yayilmasina va istehsalina gors, bugda, diiyii vo
qargidalidan sonra donli bitkilor arasinda 4-cii yeri tutur. Miixtolif saholordo (orzaq, yem, pivo
istehsal1 va s.) genis istifadasi, arpa bitkisini diger donli bitkilorden forqlondirir (Sreenivasulu et
al., 2008).

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

Bir ¢ox tadqiqatgilarin arasdirmalarina asasan, arpa diinyanin on qodim bitkilorinden biridir.
Insanlar arpadan shomiyyatli bir gida mohsulu kimi istifada edirlor. Onlar 10.000 il bundan avval
Orta Sorqdo, 2000 il bundan avval Cindo, eloco do diinyanin bir ¢ox yerlorinds arpanin bu névii
secmo apararaq yaxsilasdirmig vo bu giin istifado etdiyimiz (Hordeum vulgare ssp. vulgare L.)
arpani aldo etmislor (Kuzniak, Sklodowska, 2004).

Qodim dovrlordo insanlar arpadan qida mohsulu kimi istifado edirdilorss, hal-hazirda
arpadan daha ¢ox yem mohsulu va pive istehsali tigiin istifado edilir. 1980-ci illordo Avropa vo
Amerika Olkolorindo arpanin qida doyorinin yiiksok oldugunu basa diisorok, yenidon 6z
gidalarina olavo etmislor. Belo ki, Asiya vo Afrikanin gsimal hissasinin boazi yerlorindo arpanin
qida sonayesindoki yeri bu giinodok doyismomisdir. Bu giin do bugdanin okilmodiyi qiitb
bolgoalarinds va yiiksok dagliq srazilorinds arpa qida mohsulu olaraq okilib istifado edilmokdadir
vo hazirda 5 on osas kond tosorriifatt bitkilorindon biridir (Flowers, 2006).

Hal-hazirda diinyada okilon arpanin 65%-i yemgilikds, 33%-1 pivo istehsalinda, 2%-1 iso
qida sonayesindo istifado edilmokdodir (Baek, Skinner, 2003). Olkomizdo iso istehlakin 90% -i
yemgilikdo, galan hissasi iso qida sonayesi payina diisiir.

Arpa qiymotli yem bitkisi olduguna goro ondan donuzlarin, quslarin vo diger ev
heyvanlariin yemlonmosindo istifado olunur. Arpa ilo gidalanan donuzlarin oti ¢ox keyfiyyatli
vo ot ¢iximi ¢ox olur. Arpa ilo yemlonmis heyvanlarin piyinin keyfiyysti donuzguluqda digor
yem bitkilorin istifadosindon daha yliksokdir. Orta Asiya respublikalarinda, Qazaxistan vo
Ukraynada okilon arpa donlari yiiksok yem keyfiyyatino malikdir. Arpanin deninds vo kapayindo
10%-9 qgadoer ziilal olur (Konapes, Umenosa, 1977; JlykesanoBa u ap., 1975). Dogranilmis halda
arpa iri buynuzlu heyvanlarin yemlonmosinds, donindon iso quslarin gidalanmasinda genis
istifado edilir. Yem kimi istifado zamani yiiksok ziilall1 arpa sortlarina iistlinliik verilir. Arpanin
baslica olaraq, qusculuq sonayesindoki faydasindan danisilsa, onda ziilalin (xiisusilo miihiim
amin tursulari, o climloden lizinlo zonginliyini) vo betta-qliikanin yiliksok miqdarda olmasini
geyd etmok lazimdir (MycaeB u ap., 1989). Bu mogsadlo yem mohsulu kimi ziilali yliksok vo
nisastasi asag1 olan alticorgoali arpalardan istifado edilir.

Umumiyyotlo, mdvcud adobiyyat molumatlarina osason belo noticoya golinir ki, arpa
nliimunslorinds biokimyavi komponentlorin dyronilmasi elmi cohatdon ¢ox doyorlidir.

Todqgiqatin osas moqsadi, tosorriifat bioloji gostoricilorine goro secilmis arpa sortniimu-
nolorindo biokimyovi gostaricilorin dyronilmasi vo iistliin gostoricilora malik olan niimunolorin
yiiksok don keyfiyyotina malik yeni sortlarin yaradilmasi {igiin praktiki seleksiya islorindo,
qiymatli baglangic material kimi istifadesini tovsiys etmokdir.
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MATERIAL VO METODLAR

Todqiqatda 2016-c1 ildo ©ETI-nin Tortor B6lga Tacriiba stansiyasinda becarilmis ikicargali
Nutans va alticorgali Pallidum ndvmiixtalifliklorine aid olan 31 arpa genotipindon istifado
edilmisdir. Arpa genotiplorindo 1000 donin kiitlosi toyin edilmis, Ziilal analizi - Keldal tisulu ilo
aparilimis, narin lylidiilmiis arpa niimunssindon 0,3-0,5 qr gotiirtib, Keldal kolbasina tokiilorok,
iizorino 5-7 ml gat1 sulfat tursusu vo 1 qr katalizator olavo edilib yandirilmisdir. Sonra Keldal
aparatinda qovulub, titrlonarok azotun miqdar tayin edilmisdir (Epmakos,1972).

Nisasta — Everes tisulu ilo 1%-1i HCl mohlulunda 15 daq. gqaynar su hamaminda 100 ml-lik
kolbalarda hidroliz edilorak toyin edilmisdir (EpmakoB u np., 1972)..

Lizin — A.S.Museyko vo A.F.Sisoyev (Myceiiko, Ceicoes, 1970) iisulu ilo iki tokrar olmaqla
sinaq siisesine 30 mq un olavs edilib, 2%-1i Na,COs-do 10 dog. 80°C-do su hamaminda hidroliz
etmakls toyin edilib.

Triptofan — A.Yermakov, N.R.Yaros iisulu ilo toyin edilmisdir (Epmakos, Spoi,1969)
Epmaxkos,1972). Bunun {i¢iin 200 mq narin lyiidiilmiis nlimunodon gotiiriib, 100 ml-lik 6l¢t
kolbasina tokiilmiis 25%-1i KOH-da hall olmus 4%-1i jelatin mohlulu slavs olunaraq, 18-20 saat
miiddetindo 40°C t-da hidroliz edilmoklo toyin edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Son illor Genetik Ehtiyatlar Institutunda miixtolif rayonlardan toplamilmis ¢oxlu sayda arpa
sortniimunolori hartorafli dyronilir. Togdim edilmis isdo arpanin Pallidum vo Nutans ndvmiixto-
liflikloring aid niimunalorde 1000 danin kiitlasi, ziilal, triptofan, lizin vo nisastanin miqdar1 toyin
edilmisdir.

Apardigimiz tadqiqat naticasinds donds ziilalin miqdar1 orta hesabla 10,43-13,57% arasinda
doyismisdir. Todqiqat dovriindo aparilan biokimyoavi analizlorin noticosino asason donin torki-
bindo ziilalin miqdar1 yiiksok olan bir sira sortniimunalor agkar edilmisdir (Cadval).

Coadval.Tartor Bolgs Tacriibs Stansiyasinda (suvarma seraitinds) becoarilmis arpa genotiplorinin
biokmyavi gostaricilori

Lizin Triptofan
N_:- Genotiplorin i Nii\" | Mongsayi 1(!'00 d‘anin Ziilal,% 100 Ziilala 100 Ziilala Nisasta,
si ad1 miixtalifliyi kiitlasi, qr qr-da,| . ", Y qr-da,| . ", Y %
mq gora, % mq gora, %
1 2 3 4 5 6 7 8 9 10 11
ikicorgalilor
1 |St.Qarabag 7 Nutans  |Azorbaycan 52,8 13,08 360 2,75 70 0,52 57,4
2 |Vimpel Nutans Rusiya 46,0 12,61 325 2,57 80 0,63 51,0
3 |T- 78854169 Nutans Ruminiya 49.4 11,68 345 2,97 90 0,77 51,0
4 (Strana Nutans Rusiya 49,0 12,29 325 2,66 75 0,61 57,4
5 |Rabiola Nutans Polsa 53,8 13,57 400 2,93 70 0,52 44,7
6 |Zernoqrad-242 Nutans Rusiya 50,0 12,88 335 2,57 90 0,68 60,6
7 |(Pulanso Nutans Polsa 433 13,19 310 2,35 88 0,66 51,0
8 [Ca-56151 Nutans Danimarka 53,4 10,43 300 2,87 85 0,82 51,0
9 |Rostovskiy-738 Nutans Rusiya 45,2 11,95 320 2,67 84 0,70 57,4
10 |Stepnyak Nutans Rusiya 51,7 12,48 350 2,80 75 0,60 47.8
11 [HW-25325 Nutans Almaniya 54,1 12,74 | 365 2,90 80 0,63 57,4
12 |Flor-235 Nutans Fransa 52,5 12,20 340 2,78 98 0,80 57,4
13 |Copelia Nutans Fransa 52,2 13,38 295 2,21 80 0,60 57,4
14 |Claret Nutans 1ngilt9r9 50,3 12,80 380 2,96 85 0,66 47.8
15 |Nutans 118/21 Nutans  |Azorbaycan 49,1 12,04 360 2,99 75 0,62 57,4
16 |K-90179 Nutans  |Azorbaycan 45,2 11,27 280 2,48 70 0,46 51,0
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1 2 3 4 5 6 7 8 9 10 11
17 |Ne 77 yerli Nutans  |Azorbaycan 52,1 12,00 335 2,76 60 0,53 51,0
18 |Nutans 57/9 Nutans  |Azorbaycan 49 .4 12,10 340 2,88 80 0,65 57,4
19 |Nutans 80-30/14 Nutans  |Azorbaycan 47,4 12,91 300 2,34 88 0,68 57,4
20 |Nutans 124/32| Nutans |Azorbaycan 51,8 13,12 325 2,47 75 0,57 54,2
Alticargalilor
21 [St.Pallidum-596 Pallidum |Azorbaycan 49,7 13,22 275 2,11 80 0,60 51,0
22 |T-255/179 Pallidum | Ruminiya 51,4 12,78 305 2,41 80 0,66 60,6
23 |Oglan Pallidum |Bolgaristan 50,3 12,78 310 2,43 90 0,70 51,0
24 |Hemus Pallidum |Bolgaristan 49.4 13,76 365 2,67 80 0,56 51,0
25 |K-2778 Pallidum |Azorbaycan 48,4 12,04 350 291 70 0,58 51,0
26 |[K-7887 Pallidum |Azorbaycan 46,5 11,95 350 2,92 70 0,62 51,0
27 |K- 818 Pallidum |Azorbaycan 49,6 11,07 | 310 2,80 80 0,73 57,4
28 |K-17893 Pallidum |Azorbaycan 53,1 11,46 | 340 2,64 60 0,52 47,8
29 |K-17860 Pallidum |Azorbaycan 47,5 11,28 295 2,64 80 0,72 44,7
30 |[K-1783 Pallidum |Azorbaycan 48,4 13,36 | 350 2,62 90 0,68 57,4
31 |[K-7820/2 Pallidum |Azorbaycan 47,1 12,76 300 2,35 90 0,71 56,3

Cadvoldon goriindiiyli kimi, Tortar BTS-do arpa doninds ziilalin yiiksok miqdarma goro
forqlonmis ikicorgali Nutans ndévmiixtolifliyino aid Rusiya monsali Rabiola (13,57%), Fransa
mongali Copelia (13,38%) vo s. niimunolori ziilalin miqdarina goro st.Qarabag 7 sortuna
(13,08%), alticorgali Pallidum ndvmiixtalifliyino aid sortniimunslordon isa Bolgaristan mongoli
Hemus (13,76%) vo azorbaycan monsoali, kataloq Ne-si K-1783 olan (13,36%) genotiplor iso
St.Pallidum 596 sortuna (13,22%) yiiksok natico gostormislor.

NOTIiCOLOR

- Yerli ikicorgoli vo alticorgali madoni arpalarda (Hordeum ssp. distichum) ziilalin miqdari
toyin olunmusdur. Analiz olunmus niimunalords alticorgali arpa ndvmiixtalifliklorinds ziilalin
miqdari, ikicorgoali arpalara nisbaton daha yiiksok olmusdur. Bels ki, oan yiiksak ziilal gostaricisi
(quru ¢okiyo goro) alticorgali Bolqaristan mensali Pallidum ndvmiixtalifliyine aid Hemus
(13,76%) genotipindo olmusdur ki, bu da standart kimi gotiiriilmiis Pallidum 596 sortundan
(13,22%) yiiksokdir.

- Triptofan gostoricisinoe goro, standartdan yiiksok olan K-818 (0,73%), K-818 (0,73%), K-
17893 (0,72%) Pallidum vo Danimarka monsoli Ca-56151 (0,82%), Fransa mansoli Flor 235
(0,80%) Nutans sortniimunslori miioyyon edilmisdir. Analiz olunmus arpalarda triptofanin
miqdar1 0,46-0,82% arasinda doyismisdir.

- Lizinin on yiliksok qiymoti Pallidum névmiixtslifliyine aid K-2778 (2,91%), K-7887
(2,92%) sortniimunalorindo, ikicorgoli arpa sortniimunslorindon iso Nutans ndvmiixtolifliying
aid yerli Nutans 118/21 (2,99%), Ruminiya monsoli T-78854169 vo Ingiltoro monsoli Claret
(2,97%) va s.-do miioyyon edilmisdir ki, bu da standart kimi gotiiriilmiis Pallidum 596 (2,11%)
sortundan vo st.Qarabag 7 sortundan (2,75%) ¢coxdur.

- Analiz olunmus yerli modoni arpalar arasinda nisasta gostoricisi ise 44,7-60,6% arasinda
doyismisdir.

- Analiz olunmus ikicargoali vo alticorgali madeni arpalarin 1000 doninin kiitlosi 43,3-54,1
qr arasinda doyismisdir.

- Tadqgigat zaman1 miioyon edilmisdir ki, ziilalda lizinin yliksok olmasi oksor hallarda dondo
olan ziilalin miqdarmin asag1 olmasi ilo six olaqodardir. Yoni donds ziilalin miqdar1 azaldiqca,
onun torkibindoki lizinin miqdar1 oksino olaraq artir.

87




AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, IX cild, Ne 2 (2020)

ODOBIYYAT

AmmeB [I.A., MaxmymoB P.Y., KymueBa C.A., Tamam .M. (1992) ®Dusnonoro-xumudeckue
0COOCHHOCTH O3WMOM TIICHUITHI, BHIPAIIEHHOW B yCIOBHSX 3acyXxH //ArpapHas Hayka AzepOaimkaHa,
Ne2, ¢. 15-19

Epmaxkos A.U., ApacumoBuu B.B, CmupnoBa-Ukonnukosa M.M., SIipomr H.IL., JlykoBHukoBa I'".A.
(1972) Metoas! bnoxuMudeckoro uccieaoBanus pacrenwnii // U3n-so «Komocy. Jleannrpan: ¢.313-316

Epmaxos A.H, SApomr H.IL. (1969) Onpenenenue tpunrodana B cemenax // bion. BUP, Bem. 14, ¢.31-35

EpmakoBA.U. (1972) Meroabl OMOXMMHUYECKOTO UCCIIeA0BaHus pacTeHuil. Jlennnrpaa:usa-so «Komoc»
c.157

KonapesB.I'., UmesioBa J.B. (1977) XapakreprucTuka MUPOBBIX PECYpCOB MIIEHMII MO COAEPIKAHUIO B
3epHe OelKa M JIM3WHa U (OHJI BEICOKOOENKOBBIX miieHul // Tp. o npukiagHoi O0TaHUKe, TEHETUKE U
cenmekumu. T. 59, Boin. 3, ¢. 31-38

JlykbsinoBa M.B., TpoBumoBckas A.S., Umenena 3.B., Sipomr H.II. (1975) Ucxomubiii MaTepuan Ass
CeJICKI[MH STIMEHS Ha MOBBIIICHHE CoJiepKaHue Oellka ¢ YIy4IIeHHBIM COCTaBOM aMUHOKUCIOT // Tp. 1o
npuki. bor.ren. u cen.-JI, T.55, Bbin.3, ¢.185-195

MycaeB A.Jl., I'yceiinoB I'.C., N'amumon JI.K. (1970) ArpoOnonorndeckas XapakTepHCTHUKa coOpTa
sTAMEHs HTeHCHBHOTO ThTa Kapabax 7 // BectHuk c.-x.Hayku. —baky: 1989, No2, c. 2-3

Myeceiiko A.C., CoicoeB A.D. (1970) Onpexnenenue nmu3una B cemenax // JJoknaast BACXHUII, 6, c. 8-
12

Baek K.H., Skinner D.Z. (2003) Alteration of antioxidant enzyme gene expression during cold
acclimation of near —isogenic wheat lines // Plant Sci; 165: p.1221-1227

Bhatty R.S. (1999) The potential of hull-less barley // Cereal chemistry, V. 76, p. 589-599

Briggs D.E. (1978) Barley. Chapman & Hall, p.430

FlowersM. (2006) Gereals. Crop and Soil News / Notes OSU Extention Service. Yuly ; v. 20, No 4

Kuzniak E., Sklodowska M. (2004) The effect of Botrytis cinerea infection on the antioxidant profile of
mitochondria from tomato leaves // J. Exp. Bot; v.55, p.605-612

Sreenivasulu N., Usadel B., Winter A., Radchuk V., Scholz W., Stein N., Weschke W., Strickert
M., Close T.J., Stitt M., Graner A., Wobus U. (2008) Barley Grain Maturation and Germination:
Metabolic Pathway and Regulatory Network Commonalities and Differences Highlighted by New Map
Man/Page Man profiling Tools // Plant Physiol. 146: p.1738

http://www.agro.gov.az/arpa

W3YYEHUE BUOXUMHUYECKUX MMOKA3SATEJEN TEHOTANIOB TUMEHSI
B OPOLIAEMBIX YCJIOBUSAX

*M.SL.Hacpyanaesa', I.J:x.Tamumona’

"Hnemumym Ienemuueckux Pecypcos HAHA;
’Hayuno-Hccneoosamenvcruii Huemumym 3emnedenus MCX, Tepmepckas 30C

beut nccnenoBan 31 renorun sumens, BeIpameHHoro Ha Teprepckoit 3onansHo OnbiTHON CTaHiuu
B 2016 romy. 3T 00pa3ibl OTHOCITCS K ABYPSIIHON pasHOBUAHOCTU Nutans u miectupsianon Pallidum. Y
IeHOTUNOB stuMeHs Obln onpenenéH Bec 1000 cemsin, conepxaHue Oenka, HE3aMEHUMBIX AMHHOKHUCIIOT
(m3nHa u TpunTodaHa) U Kpaxmana.

YBenuueHue cojepkaHusl Oellka M H3yYeHHE KOJIMYECTBa HE3aMEHUMBIX aMHHOKHCIOT B 3€pHE
SYMEHS SIBJISIETCS OTHUM M3 HanOoJee BasKHBIX BOIIPOCOB.

B xone mpoBeaeHHOro aHain3a OBIJIO YCTaHOBJICHO, YTO COJEp)KaHHE OelKa B OTHOCSIIMXCA K
IBYPSITHON pasHOBHIHOCTH Nutans coptax Rabiola (13,57%) u3 Ilomemu u Copelia (13,38%) u3 ®@pan-
uuu  BeIdie, 4yeM y copta st.Qarabag 7 (13,08%), a y oOpa3ioB OTHOCSIIMXCS K LIECTUPSIHON pazHO-
BuaHoctu Pallidum. conepxanue Oenka y coproodpasua Hemus (13,76%) n3 bBonrapum Bble, yem y
copra st.Pallidum 596 (13,22%)).

bt oToOpaHbl 00pasibl, OTIAMYAIOIIUECS OT CTaHApTa BHICOKHM IOKa3aTelleM JIM3HHA. Y CTaHOB-
JIEHO, YTO W3 JABYPSAHBIX 0Opa3loB SUMEHsS CoAep)KaHHe JTU3uMHa y reHotunoB T-78854169 (2,97%)
pymbiaCcKOTO M Nutans 118/21(2,99%) MecTHOTO NPOWCXOXKICHUSH ApP. BEHIIIE, 4eM y copTa st.Qarabag 7
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(2,75%); u3 mecTUpSAHBIX 0Opa3LOB SUMEHS COAEP)KAHHME JIN3WHA y MECTHBIX I'€HOTUIIOB C HOMEPOM
karamora K-2778 (2,91%) u K-7887 (2,92%) Brimme, ueM y copta st.Pallidum 596 (2,11%).

ConepxaHue KpaxMana y uccielyeMbIX oOpasuax suMeHs BapbrpoBaio ot 44,7 1o 60,6%.

B xozme uccnenoBanusi ObIJIO BBISBICHO, YTO Y 00pa3LOB ¢ BHICOKMM YPOBHEM Oelika HaOIogaeTcs
HU3KWHA ypOBEHb JM3WHA W BBICOKHN TpunTo(daHa. ITO COOTBETCTBYET pe3yJIbTaTaM, IMMOJTYIEHHBIM MHO-
THMH UccienoBatensiMi. Beuto oOHapykeHO, 4TO BHICOKMI YPOBEHb JIM3MHA B OEJIKE TECHO CBSI3aH C HU3-
KHM cofiep>kaHueM Oeiika B 3epHe. To ecTb, ¢ YMEHBIICHUEM COAEp)KaHHusA Oellka B 3€pHE, COIEpKaHue
JIM3MHA B HEM YBEINYMBACTCSL.

OnHuM 13 HanboJiee BaXKHBIX (PAaKTOPOB VISl CENEKIMHU SBISICTCSI OTHOCUTENbHAS KOPPETISLHS MEKITY
BBICOKMM YpOBHEM Oellka B 3epHE M COJAEpKaHWEM JIM3MHA U TpunTodaHa. B pesynbrate nccnenoBanus
OBUIO YCTaHOBJIEHO, YTO BBICOKOE COJEpKaHue Oenka compoBomaercsi Oosee HH3KOM Maccor 1000
ceMsH. JTO TaK)Ke COOTBETCTBYET pe3yJIbTaTaM, IOTYyYCHHBIM MHOTHMH HCCIIETOBATEIISIMH.

B pesynbraTte aHanuza ObUIH OOHAPYXKEHBI 00paslbl ¢ OoJiee BRICOKUM IO CPaBHEHMIO CO CTaHAAp-
TOM ypoBHeM Oenka ¥ ju3uHa. OOpasipl ¢ BRICOKMMH IOKa3aTeNsIMU ObUIM OTOOpaHBbI JUIsl UCIIOJIB30Ba-
HUS B OyAyIIMX CETEKIIMOHHBIX HCCIIeIOBAHMIX.

Knroueswie cnosa: ssumens, Oenox, ausun, mpunmoghan, macca 1000 cemsn

DETERMINATION OF BIOCHEMICAL INDICATORS OF
BARLEY GENOTYPES GROWING IN IRRIGATION CONDITION

*M.Y.Nasrullayeva', H.J.Hashimova’

!Genetic Resources Institute of ANAS;
? Research Institute of Crop Husbandry of MA, Terter RES

In the study were used 31 barley genotypes grown in Terter Regional Experimental Station in 2016.
These accessions are belonging to two-rowed Nutans and six-rowed Pallidum botanical varieties. Barley
genotypes were analysed on 1000 grain weight, protein, lysine triptopane from essential amino acids and
starch content.

Increasing of protein content and study of amount of essential amino acids in barley seeds are one of
the most important issues.

During our investigation was determined that protein content at belonging to Nutans botanical
variety two rowed Rabiola (13,57%) of Poland origin and Copelia (13,38%) of French origin varieties,
was higher than in st. Garabagh 7(13,08%), and at belonging to Pallidum botanical variety six rowed
barley the variety samples Hemus (13,76%) of Bulgaria origin, was higher than st.Pallidum 596
(13,22%).

The samples which differed from standart for high lysine indicator were selected. So, lysine amount
at varietysamples belonging to two rowed barley botanical variety T-78854169 (2,97%) Rumin origin,
local Nutans 118/21 (2,99%) etc. was higher than st.Garabagh 7 and at local genotypes with catalog
number K-2778 (2,91%) and K-7887 (2,92%) belonging to six rowed barley varietysamples was higher
than st.Pallidum 596 (2,11%).

The starch content in the analyzed barley samples varied between 44.7-60.6%.

In the study found that samples with high protein levels had low lysine and high tryptophan.

The obtaind results similar to findings of many researchers. It has been found that high level of
lysine in protein are often associated with 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 and lysine and tryptophan in the grain. As a result of the study it was found that the high protein
content is accompanied by the lower 1000 grain 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 high indicators were selected for use in future breeding studies.

Keywords: barley, lysine protein, tryptophan, 1000 grain weight
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QARGIDALI GENOTIPLORINDO BiOKiMYOVi GOSTORICILORIN
OYRONILMOSI

"R.H.ISGONDOROVA b.ii.f.d., Q.Q.QASIMOV b.ii.f.d.

AMEA Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadliq prospekti, 155
biokimya@box.az

Qargidah bitkisinin istifads dairasi genis oldugu ii¢iin, onun biokimyavi tarkibinin dyronilmasi
cox vacibdir. Tadqiqat isi Genetik Ehtiyatlar Institutunun Milli Genbank Kkolleksiyasina aid 26
gargidal kolleksiya niimunslorinds donin kimyaovi tarkibinin dyronilmasina hasr olunmusdur. Bu
niimunslarda protein, yag, avozolunmayan amintursular (triptofan vs lizin) toyin edilmisdir.

Analiz olunmus niimunslords ziilalin miqdan 7,06-10,43% arasinda dayismisdir. 9n asagi
gostorici KF-1 niimunasinds (7.06%); an yiiksak gostorici isa kataloq nomrasi 248 (10.43%) olan
niimunadd olmusdur.

Aparilan analiz naticasinds miioyyon edilmisdir ki, niimunslords yagin miqdar: 3.58-8.76 %
arasinda dayismisir. On yiiksok gostorici KF-94 niimunasinds (8.76 %); an asagi gostarici iss EHM
249 niimunoasinds (3.58%) olmusdur.

Tadqiq edilon niimunslords lizinin miqdar1 125mq-300mq (100q-da mq-la) arasinda dayis-
misdir. Lizinin on asagi gostarici (125mq) kataloq nomrasi 247 olan niimunadd, an yiiksok gostarici
— (300 mq) iso KF-52 vo KF-94 SINIY niimunalorinds tayin edilmisdir.

Miidyyon edilmisdir ki, triptofaméin miqdarn 150 mq-350 mq (100g-da mq-la) arasinda
dayismisdir. Triptofanin miqdarmma gors an asagi gostarici (150 mq) kataloq némrasi UGSh 145,
KF- 72, KF-94 SINiY, EHM 250 olan niimunalorda, an yiiksak gostorici (350 mq) iso KF-23 vo KF-
31 niimunoalorinds olmusdur.

Biitiin gostoricilori yiiksok olan KF-31 (ziilal - 9.64%, yag - 8.72%, lizin — 200 mq, triptofan -
350 mq) vo 248 (ziilal - 10.43%, yag - 8.66 %, lizin — 200 mgq, triptofan - 300 mq) niimunslori
olmusdur. Yiiksok gostoricilora malik niimunoslordan golocok seleksiya islorinda istifads edilmosi
tovsiys olunur.

Acar sozlor: gqargidali, protein, triptofan, lizin, yag
GIRIS

Bitkigiliyin inkigafinda yiiksok noticonin oaldo olunmasinin asas yollarindan biri yiiksok
mohsuldar vo keyfiyyotli dono malik, otraf miihitin zororli tosirlorino davamli yeni yiiksok don
keyfiyyotino malik qargidali sortlarinin yaradilmasidir. Hal-hazirda kond tosorriifat bitkilorinin
genetik ehtiyatlarinin toplanmasi, qorunmasi v9 istifads edilmasi ¢ox genis bir problemdir. Buna
gora do institutumuzun qarsisinda duran osas mosalo 6lko orazisindo mdvcud olan bitkilor, o
climlodon gargidalinin genofondunun toplanmasi vo hortorafli todqiqidir. Azarbaycan Respub-
likasinda genetik ehtiyatlarin toplanmasi, 6yronilmasi, sonadlogdirilmosi, barpasi, ¢oxaldilmasi
sahasindo ugurlar olds edilmisdir.

Torpaqglardan somarali istifadonin miimkiin yollarindan biri, stres amillora davamli, eyni
zamanda iqtisadi ohomiyyat kosb edon, bitki sort vo formalarin askar edilmosi, onlara uygun
bolgalorde becarilmasinin tomin olunmasi, daha davamli yeni bitki sortlarinin yaradilmasidir
(Flowers, 2006).

Azorbaycanda Genetik Ehtiyatlar Institutunun yaranmasi ilo olagodar olaraq respublikanin
biitlin rayonlarindan toplanmis kond tosorriifati bitkilorinin hortorofli Gyronilmosina ehtiyac
vardir. Belo bitkilordon biri qargidal bitkisidir. Institutumuzda qisa bir vaxt arzinde Milli
Genbank yaradilmis vo o, Azorbaycan bitki genofondunun somorali saxlanilmasinda miihiim rol
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oynamaga baslamigdir.

Qargidal1 bitkisi diinyada asas donli yem bitkilorindon biri hesab olunur. O, qiymatli vo
iqtisadi cohotdon effektli bir bitkidir. Qargidali biitiin diinyada yayilmasina va istehsalina goroa
bugda va diiyiidon sonra danli bitkilor arasinda 3-cii yeri tutur. Miixtalif saholorde genis istifado
edilmosi qargidali bitkisini digor donli bitkilordon forqlondirir. Beynolxalq Qida Siyasati
Elmi-Tadgiqat Institutunun (IFPRI) toqdim etdiyi layihodo géstorilir ki 2020-ci ilo kimi inkisaf
etmokdo olan 6lkolordo gargidaliya olan tolobat bugda vo diiyiiys olan tolobati {istoloyacokdir
(Gerpacio, Pingali, 2007).

Qargidalinin xalq tosarriifatinda shomiyyati onun bir ne¢a sahado genis istifade edilmo-
sindadir. Bels ki, ¢ox da qiymotli olmayan gdvdesindon hal hazirda ayri-ayr1 saholordo genis
istifado edirlor. Heyvandarligin inkisafinda silosdan genis istifado edilir. Silos heyvanlarin
qidasinin osasini togkil edir. Silosun keyfiyyotino okin soraitinin, iqlimin tosiri bdyiikdiir
(Kazakoga, 2012). Tikinti vo kimya sahosindo 40-dan ¢ox lazim olan birlogmolor alinir. Qargidali
govdasindon butil spirti, sarg:1 lentlori, donlorinden nisasta, kristal halinda qliikoza alinir.
Qargidali riiseyminds yag ¢ox oldugu li¢iin (30%-don ¢ox) gargidali yagi donin bu hissasindon
alinir. Qargidali bir yem bitkisi kimi genis istifads edilir. Qargidalinin donlorinin tam yetisdiyi
dovrdo onun denlorinds qidali maddsler 6z keyfiyyastini itirmir (Kpamapes, 2010). Qargidali
govdosindon silos hazirlanir. ABS-da heyvandarligin inkisafinda qargidalidan genis istifads
edirlor. Toplanmis qargidali denlorinin 40%-i1 donuzgulugun, 20%-i atlarin, 15%-i iri buynuzlu
heyvanlarin yemini togkil edir.

Son illor biitiin 6lkslorin yeyinti sonayesindo qargidali yagi boyiik ohomiyyot kasb edir.
Donli bitkilor arasinda qargidali torkibindoki yagin ¢oxlugu ilo (15.3% vo daha ¢ox) segilir
(Woodworth et al., 1952; Pamounnckas, bykpeesa, 2009).

Qargidali bitkisinin istifado dairoasi genis oldugu iiclin, soraitdon vo sortlardan asili olaraq,
onun kimyovi torkibinin dyronilmosi ¢ox vacibdir. Bu sahodo genis islor aparilmigdir. Aydin
olmusdur ki, qargidali sort vo hibridlorindo ziilal 9-14% arasinda doyisir. Ziilalin torkibi vo
miqdar1 torpaq iqlim soraitinden, aqrotexniki qaydalardan, giibrolordon asili olaraq dayisir
(Kubicze et al., 1981). Ziilalin torkibinin tam gqiymoti, yoni ovozedilmoz amin tursularindan
lizin v triptofanin az olmasi, bu sahado isloyon alimlori maraqglandirmgdir. ilyinskiy 70 il
davam edon todqiqat islorinin naticasi olaraq, se¢cma yolu ilo torkibinds 5.2% -dan 28 9%-dok
ziilal olan nlimunalor askar etmisdir.

Respublikamizda qargidalinin yeni hibrid vo sortlarinin alinmasi sahosinds Oliyev C.O.,
Mommadov M. va s. alimlar todqiqatlar aparmislar.

Akademik ©.M.Quliyevin rohbarliyi ilo 1955-ci ildo respublikanin 16 rayonuna ekspe-
disiyalar togkil olunmus 134 forma vo xotlor toplanmisdir. Toplanan niimunalor digvari, partla-
yan, sokorli, yumsaq, nisastali niimunslordir. ©.M.Quliyev torafindon bir ¢cox qiymatli qargidal
sortlar1 alinmigdir (Azarbaycan-1, Azarbaycan-2, Azorbaycan-3) (Kymnues,1964).

Donli taxil va paxlali bitkilor insan vo heyvan organizminin ziilallara, yaglara olantalobatinin
Odonilmasindo asas rol oynayirlar. Bu bitkilordo olan ziilallar yiiksok bioloji qiymeatliliys
malikdir vo ziilallarin torkibi avozolunmaz amin tursular ilo ¢ox zongindir. Son illorde qargidali
bitkisinin ¢oxlu yerli vo introduksiya olunmus kolleksiya niimunolori Institutun Milli
Genbankinda toplanmigdir. Onlarin biokimyovi gostoricilorinin dyronilmasine boyiik ehtiyac
vardir. Bunu nozoro alaraq qar§idali niimunslorinin doninds protein, yag, ovozolunmaz
amintursulardan lizin vo triptofanin migdarinin dyronilmasi boyiik chomiyyot kosb edir.

MATERIAL VO METODLAR
Todqiqat isinin osas moqsadi, Genetik Ehtiyatlar Institutunun Milli Genbank kolleksiyasina

aid 26 gargidali niimunasinds proteinin, yagin vo avozolunmaz amintursularindan olan lizin vo
triptofanin miqdarim1 toyin etmokdon ibarot olmusdur. Proteinin migdarin toyinindo Keldal
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isulundan (EpmaxoB, ApacumoBud, 1972) istifado edilmisdir. Lizinin miqdarini toyin edorkon
miivafiq olaraq A.S.Museykonun vo A.F.Sisoyevin (Myceiiko, CeicoeB, 1970), triptofanin
miqdarini toyin edorkon iso N.P.Yarosun isloyib hazirladigi metoddan istifado olunmusdur
(EpmakoB, fpom, 1969). Yag analiz iiglin gotlirlilmiis niimunalords Sokslet aparatinda har
niimunadon 2 paketds miioyyon ¢oki gotlirmoklo 12 saat — hor saatda aparat efirlo dolub-
bosalmagla, yuyulmus, sonra 100-106° C t-da termostatda daimi ¢oki alinana godor qurudulmusg
vo yagin faizi toyin edilmisdir (Epmakos u ap., 1972).

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadgigatin mogsadino miivafiq olaraq aparilmis analizlorin naticolori codvalds verilmisdir.
Cadvoldon goriindiiyti kimi, 26 qargidali niimunosi ziilalin, yagm, lizinin vo triptofanin
gostariciloring gors forqlonmislor.

Cadval 1. Qargidali niimunslorinin biokimyavi gostaricileri

S/S Kataloq nomrasi Protein Yag, Lizin Triptofan
(Nx6.25), %-19 100 qr-da 100 qr-da
Y%-1a mq-la mq-la
1 | UGSH 145 7.34 4.29 200 150
2 | Ukrayna sortu 7.99 4.89 150 200
3 | KF-72 6.59 4.27 200 150
4 | Culfa 9rafso 5.98 4.92 250 200
5 | KF-94 7.48 5.15 260 250
6 | KF-94 SINIY 6.96 5.48 300 150
7 | KF-60 6.84 4.83 250 200
8 | EHM 269 7.51 4.48 200 250
9 | EHM 250 7.62 3.79 210 150
10 | GSp 100 5.81 4.05 230 200
11 | EHM 249 7.15 3.58 200 300
12 | KF-59 9.12 7.92 220 200
13 | KF-52 8.09 5.82 300 220
14 | KF-62 8.86 7.49 200 250
15 | 485 8.75 8.43 175 200
16 | KF-31 9.64 8.72 200 350
17 | KF-49 9.15 8.76 250 250
18 | 248 10.43 8.66 200 300
19 | 250 9.12 7.50 175 200
20 | 247 9.68 8.05 125 200
21 | KF-50 9.11 5.26 175 200
22 | KF-3 8.35 5.20 200 200
23 | KF4 7.77 4.85 250 312
24 | KF-1 7.06 5.64 200 200
25 | KF-13 7.15 5.85 250 250
26 | KF-23 9.29 8.61 200 350

Belo ki, analiz olunmus niimunalords ziilalin miqdart 7,06-10,43% arasinda doyismisdir.

On asagi gostarici KF-1 niimunosindo (7.06% ); on yiiksok gostorici iso kataloq nomrosi 248
(10.43%) olan niimunods olmusdur.

Aparilan analiz naticosindo miioyyon edilmisdir ki, niimunolordo yagin miqdari 3.58-8.76 %
arasinda doyismisir. On yiiksok gostorici KF-94 niimunasindo (8.76 %); on asagi gostorici iso
EHM 249 niimunssinds (3.58%) olmusdur.
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Todqiq edilon niimunolorde lizinin miqdar1 125mg-300mq (100g-da mg-la) arasinda
doyismisdir.

Lizinin on asagi gostorici (125mq) kataloq ndmrasi 247 olan niimunads, on yiiksok
gostorici — 300 mq iso KF-52 vo KF-94 SINIY niimunalorindo tayin edilmisdir.

Miioyyon edilmisdir ki, triptofanin miqdari150 mq-350 mq (100g-da mg-la) arasinda
dayisir.

Triptofanin miqdarina gora on asagi gosterici (150 mq) kataloq nomrasi UGSH 145, KF-
72, KF-94 SINIY, EHM 250 olan niimunolordo, an yiiksok gdstorici (350mq) isa KF-23 vo KF-
31 niimunoslorindo olmusdur.

Biitiin gostaricilori yiiksok olan KF-31 (ziilal - 9.64%, yag - 8.72%, lizin — 200 mgq, triptofan
- 350 mq) vo 248 (ziilal - 10.43%, yag - 8.66 %, lizin — 200 mgq, triptofan - 300 mq) niimunslori
olmusdur.

Yiiksok gostoriciloro malik niimunolordon golocok seleksiya islorindo istifado edilmosi
tovsiyo olunur.
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N3YYEHUE BUOXUMHUYECKUX MOKA3ATEJEN TEHOTHAIIOB KYKYPY3bI
* P.X.Uckenneposa, I'.I'. 'acbimoB
HUncmumym eenemuueckux pecypcoe HAHA

B cBs3M ¢ MIMPOKUM CIIEKTPOM NMPUMEHEHHSI KyKYPY3bl OU€Hb BaXKHO U3YYUTh €€ OMOXMMHYECKHI
coctaB. MccienoBanue ObUIO MOCBAILICHO W3YyYEHHIO XMMHYECKOTO cocTaBa 26 00pas3loB KyKypys3bl,
xpansmxcs B HanmonansHoM ['enGanke MHCTUTYyTa TeHETHYECKHUX pecypcoB. B aTux oOpasmax ObLIo
OIIpEeeNICHO co/iepKaHue OenKa, )Kupa, a Takke He3aMEHHUMbIX aMUHOKHCIIOT — TpUnTodaHa 1 JTU3UHA.

Conepxanue Oesika B aHAIN3UPYEeMbIX oOpa3nax Bapsupoaio ot 7,06 mo 10,43%. Camblil HU3KUH
rmokazaTellb Oenka BhIsIBIICH y oOpasna KF-1 (7,06%); camplif BBEICOKHI TOKa3aTenb y oOpasma 248
(10,43%).

B pesynpraTe aHanm3a ObUIO YCTaHOBJIEHO, YTO COJEp)KaHHE >XMpa B oOpasuax Koyedaloch B
npenenax 3,58-8,76%. Camblii BRICOKHI MTOKa3aTeNb Ha0moaancs y oopasua KF-94 (8,76%); camblit Hu3-
KHii okaszaTelsib y obpasia 249 (3,58%).

ConepxaHue JM3MHA B UCClleAyeMbIX oOpa3uax BapsupoBajio ot 125 mo 300 mr (B mr Ha 100 r).
Hanmensmee copepxanne nm3mHa (125 mr) Obuto ompeneneHo B oOpasme 247, a HaumOombliee
conepxanue- 300 mr B 2 o6pasnax: KF-52 u KF-94SINIY.

Bruto o6HapyxeHo, uTo coaepkanue Tpuntodana Bapeuposano ot 150 go 350 mr (B mr Ha 100 r).
Camblif HU3KHIT 1ToKazartens Tpunrodana 61 onpenenéH (150 mr) B o6pasmax UGSH 145, KF-72, KF-94
SINIY, EHM 250, a camsrii Beicokmnii (350 mr) B o6pasmax KF-23 u KF-31.

[To BceM uccnemyeMbIM NOKa3aTeNsiM caMble BRICOKUE pe3ylibTaThl Habmoaaiuch y oopasnos KF-31
(6enok - 9,64%, xup - 8,72%, nmu3un - 200 mr, Tpuntodan - 350 mr) u 248 (6enok - 10,43%, xwup -
8,66%, musuH - 200 mr, Tpuntodan - 300 mr).PexoMeHayeTCS UCIIONB30BaTh JaHHBIE 00pa3Ilbl B OyIy-
HIMX CENECKIIMOHHBIX UCCIIETIOBAHUSX.

Kniwouesvie cnosa: xyxypysa, npomeut, mpunmo@Qau, Iu3uH, dHeup

STUDY OF BIOCHEMICAL INDICATORS IN MAIZE GENETYPES
*R.H.Isgandarova, G.G.Qasimov
Genetic Resources Institute of ANAS

The article is devoted to the study of the chemical composition of the seeds of maize samples
collected in the National Gene Bank of the Genetic Resources Institute of ANAS. In the seeds of these
samples were determined protein, tryptophan, and lysine.In the studied maize samples amount of protein
and lysine was determined.

The amount of protein in the analyzed samples varied from 7,06 to 10,43%. The lowest indicator was
found in KF-1 (7.06%); the highest indicator was in the accession 248. The fat content in the samples
ranged from 3,58 to 8.76%. The highest indicator was observed in the sample KF-94 (8.76%); the lowest
indicator was in sample 249 (3.58%). The lysine content in the studied samples varied from 125 to 300
mg (in mg per 100 g).The lowest lysine content (125 mg) was determined in sample 247, and the highest
content - 300 mg in 2 samples: KF-52 and KF-94 SINIY.

It was found that the tryptophan content varied from 150 to 350 mg (in mg per 100 g).The lowest
tryptophan value was detected (150 mg) in samples UGSh 145, KF-72, KF-94 SINIY, EHM 250, and the
highest (350 mg) in samples KF-23 and KF-31.

For all the studied indicators, the highest results were observed in samples KF-31 (protein - 9.64%,
fat - 8.72%, lysine - 200 mg, tryptophan - 350 mg) and 248 (protein - 10.43%, fat - 8.66%, lysine 200 mg,
tryptophan 300 mg). It is recommended to use these samples in future breeding studies.

Keywords: maize, protein, tryptophan, lysine, fat
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LEYSINOZ - MADDOLOR MUBADILOSININ POZULMASI NOTICOSINDO
UZO CIXAN IRSI XOSTOLIKLORDON BiRi KiMi

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

Azarbaycan Tibb Universitfzti, Baki s. AZ1022, Onvar Qasimov kiig.,14
AMEA Genetik Ehtiyatlar Institutu, Baki §., AZ1106, Azadlg pr., 155

royahuseynova2006@gmail.com

Anadangdolmo miibadilo xastoliklori genetik defektlorin naticasi olub hiiceyra saviyyasinda
biokimyavi funksiyalarin pozulmasi ilo 6ziinii biruzs verir. Genlardas bas veran defektlor biokim-
yovi reaksiyalar zoncirinda faaliyyot giostoron fermentlorin faalli@inin azalmasina va ya tam dayan-
masina sabab olur. Ayri-ayr1 anadangalma miibadilo xastaliklorina nadir hallarda rast golinso da
biitovliikdo onlar genetik cohatdon yeni-yeni defektlorin vo mexanizmlorin miintozom tasvir olun-
dugu, boyiik va bir-birindan forqli xastaliklor qrupudur. 9ksar hallarda bunlar irsi meylli xastalik-
Iordir. Bu xastaliklor miixtalif qiisurlar vo usagin aqli inkisafdan geri qalmasina sabab olur. Gosto-
rilon 5-6%-in torkibins ilk dofs formalasan vo ya valideynlorin birindan irsan kecon xastaliklor
daxildir. Nisbatan az rast golinon, lakin genetik cohatdon tam forqli olan anadangolmo miibadilo
xastaliklori do bu qrupa daxildir.

Anadangslms miibadilo xastaliklorinin oksariyyati iiciin oxsar klinik slamatlor qeyd olunur.
Ona goro do bu xastaliklorin tokco Kklinik-laborator miiayinalor ssasinda daqiq diaqnozunun
qoyulmasi praktik olaraq miimkiin deyil. Anadangslms miibadils xastsliklorinin daqiq diagnozu
yalmiz fermentin faalhigimin azalmasi va ya uygun gends mutasiyanin miioyyanlasdirilmasi ssasinda
qoyulur. Anadangolmo miibadilo xastaliklorinin erkon diaqnostikasi erkon miialico iiciin ¢ox
vacibdir. Belo ki, bununla 6liimiin vo xastaliklorin garsisim almaq miimkiindiir. Azarbaycanda
anadangolma miibadils xastaliklorinin diagnostikasi iiciin daha tokmil vo miiasir metodlara ehtiyac
duyulur.

Genetik xastaliklor arasinda anadangslms miibadilo xastaliklori mithiim yer tutur. Gends bas
vermis mutasiyanin xarakterindon asili olaraq sintez olunan fermentin faallig1 azalir vo ya tam
bloklasdirihir. Fermentin foalliginin dayismosindon asili olaraq substratin digor maddslors ¢evril-
masi axira qadar getmir. 9ksar hallarda patogen toksiki araliq mohsullarin toxuma vo orqanlarda
toplanmasi bas verir. Anadangolms miibadilo xastaliklori zamani orqanizmin normal inkisafim
tomin edon birlasmoalorin sintezi pozulur.

Azarbaycan Respublikasinda bu giinadak leysinoz vo ya agcaqaymn sirosi xastaliyinin mole-
kulyar-genetik tadqiqati aparilmamisdir. Ilk dofs olaraq Azorbaycan Respublikasimin miixtolif
bolgolori iizra ohali arasinda yayilmis anadangalmo miibadilo xastaliklorindan biri olan leysinoz
xastaliyinin molekulyar-genetik asaslarimin dyranilmasi, o ciimladan bu xastaliyin genetik hetero-
genliyi, biokimyavi polimorfizmi vo populyasiya—statistik analizinin aparilmasi qarsiya qoyulmus
asas maqsadimizdir.

Acar sozlar: Agcaqayin sirasi xastaliyi, metabolik xastalik, xromosom, gen, nukleotid, amintursu,
ferment

GIRiS

Diagnostik metodlarin tokmillogsmosi metobolik xastoliklorin erkon vaxtlarda vo yliksok doqigliklo
diagnostikasini aparmaga imkan vermisdir. Amin tursularin miibadile xastsliklorinin tezliyi homoziqot-
larda 1:10000-1:100000 arasinda tasadiif olunur. Heteroziqotlarda tesadiif olunma tezliyi iso 1:100-1:400
arasinda doyisir. Hazirda bir ¢ox laboratoriyalarda amin tursularin miibadilo xastoliklorinin marhololi
diagnostika tisullar tetbiq edilir. Birinci morhsalade usagin qaninda vo sidiyinde amin tursularin total
skrininq yolu ilo migdar1 miiayins olunur. Usagin qaninda vs sidiyinde amin tursularinin miqdarn yiiksok
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olan halda dinamik miiayins olunaraq daha miiasir biokimyavi metodlarla xostsliyin todqiqi aparilir.
Erkon diagnostikanin xastoliyin diizgiin vo vaxtinda aparilan miialicosindo ovozsiz rolu vardir. Xostoliyin
mialicasinds gida terapiyasindan-torkibindo konkret amintursu olmayan qidadan istifado olunur. Fenilke-
tonuriya xastaliyinds torkibinds fenilalanin amin tursusu, leysinoz xastaliyinds terkibinds valin, leysin vo
izoleysin amintursular1 olmayan qidadan istifado olunur. Qalaktozemiya xostaliyindo usaga verilon xiisusi
qidadan galaktoza sokori ¢ixarilir (boukos, 2002; Bogenhagen et.al.,2008).

1. IRSi MUBADILO XOSTOLIKLORININ TOSNIiFATI

Irsi miibadilo pozgunlugu goxsayli metabolizm xostoliklorino sobab olur. irsi xostoliklor insanin
genetik materialinda-genlordo bas vermis mutasiyalar naticosinda omolo golir. Insanm irsi xostoliklori
arasinda miibadilo xastoliklori osas yeri tutur. Hazirda bu qrupa 2500-0 yaxin miibadilo xastaliklori
daxildir (Quental et.al., 2008; JToknan 865, 1997).

Miibadils xastaliklorinin oksariyysti hor hansi bir gends bas vermis doyisiklik-mutasiya naticesinda
bag verir. Konkret ziilalin qurulusunu kodlasdiran gends bas vermis mutasiyanin tabiotindon asili olaraq
sintez olunacaq fermentin aktivliyi tam vo ya natamam sokilds pozulur. Fermentin aktivliyinin pozulma
daracasindon asili olaraq substratin diger maddalora ¢evrilmasi do pozulur. Oksar hallarda patogen tobiotli
toksiki araliq mohsullarin toxuma vo hoyati vacib orqanlarda toplanmasi orqanizmin normal inkisafini
tomin edon vacib birlogmolorin sintezini pozur (Kucenes, 2005).

Irsi maddolor miibadilosi xastoliklorinin irsiyyat tipi autosom resessivdir. Nadir hallarda autosom
dominant névlarine do tesadiif etmok miimkiindiir.

Argibald Qarod tibb elmino igloyib hazirladigi “metabolik blok™ adli konsepsiyast ilo taninmigdir.
Miallifin  “metabolik blok™ adli konsepsiyasi maddslor miibadilosinin patogenezinin asasini togkil
etmisdir. Son onillikds tadqiqatlarin naticasi olaraq yiizlerlo yeni irsi maddslor miibadilasi xostoliklori
agkar edilmisdir. Bu xastsliklorin diaqnostikast vo miialicasi ¢ox ¢atin vo masuliyyastlidir. Diagnostikasi
vo miialico hokim terapevt vo hokim genetik torofindon birgo aparilir (McKusick et al., 2002).

[rsi miibadilo xostaliklorinin oksariyyatinin todqiqi fenotip cohotdon saglam yenidogulmus usaqlar
iizorinds aparilir. Xarici goriiniisco saglam yenidogulmus usaqlarda toxminen 2-3-cii giin sohhatindo
pislosmo-koskin dayisiklik miisahido olunur. Irsi maddolor miibadilosinin pozgunluglarini gdstoron bir
qrup olamatlor mdvcuddur: yenidogulma zamani va ya inkisafin sonraki morholasinds psixi inkisafin
longimosi, qicolma, miopatiya, qaraciyerin bdyiimosi, istahsizliq, ¢okinin koskin azalmasi, qusma,
bodondon vo sidikdon golon spesifik qoxu, gidanin modo-bagirsaq sistemindon sorulmamasi, skeletin
anomaliyasi, sa¢in va dorinin ronginin doyismosi, katarakta, uzun miiddatli sariliq, qofil 6liim miisahido
olunur (Quental S. et al., 2008). Irsi maddolor miibadilosi pozgunluqlar1 asagidak: asas siniflors boliiniir:

1. Soker miibadilssi pozgunlugu: qalaktozemiya, laktaza fermentinin gatismazligi, qlikogenin top-
lanma xostaliklori, fruktozanin irsi gobul edilmomosi, fukositoz, alfa-mannozidoz, beta-mannozidoz va s.

2. Amin tursularin miibadilo xastaliklori: fenilketonuriya, albinizm, tirozinemiya, alkaptouriya,
homosistenuriya, agcaqayimn sirosi, argininemiya, sitrullinuriya, hiperornitinemiya, hiperammoniemiya,
homositrullinuriya, ketotik qlisinemiya 1-ci tip, tirozinemiya 1-ci tip v s.

3. Uzvi yag tursular1 miibadilosinin vo mitoxondrilorls alagedar miibadilo pozulmalari, Leya xostoliyi
Vo s.

4. Toplayic lizosom xastaliklori: Qose xastaliyi, Mukopolisaxaridozlar; mukopolisaxaridoz 1-ci tip
(Qurler sindromu), mukopolisaxaridoz 2-ci tip (Xanter sindromu), mukopolisaxaridoz 3-cii tip (Sanfilip
xastaliyi), mukopolisaxaridoz 4-cii tip (Markio xastaliyi), mukopolisaxaridoz 5-ci tip (Lami-Maroto),
mukopolisaxaridoz 6-c1 tip (Teya-Saks xostoliyi), mukopolisaxaridoz 7-ci tip (Slay sindromu),
mukopolisaxaridoz 8-ci tip (Niman-Pik xastoliyi), Qose xastaliyi 1-ci va 2-ci tiplor va s. (McKusick A. et
al., 2002).

2. LEYSINOZ XOSTOLIYININ DUNYA OHALISINDO YAYILMASI
[rsi maddolor miibadilosi xastoliklorindon biri olan leysinoz xastaliyi agcaqayin sorboti xostoliyi kimi

ds adlandirilir (MSUD-maple surup urine disease). Leysinoz v ya agcaqayin sorbati xastaliyi miirakkab
genetik osaslara malik olub ¢ox nadir tosadiif olunan irsi xostolikdir. Xosto usaqlarin tosadiif olunma
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tezliyi 1:120-1:290000 araliginda doyisir. Xostoliyin on yiiksok tezliyi Conub-Sorqi Asiya 6lkalorinds
Yaponiya, Tayvanin Payvan etnik qrupunda 1:100, ABS-da yasayan mennonit etnik qrupunda 1:176
yenidogulmusda tosadiif olunur. Xostoliyin irsiyyat tipi autosom resessivdir. Praktiki saglam heteroziqot
valideynlarin leysinoz xastalikli xasto usaginin olma ehtimali 25%-3 barabardir (Mersey et al., 2005).

Fiser vo homkarlar1 (1993) DBT geninin ikiqat heteroziqot mutasiyasini-kompaund vaziyyatini
identifikasiya etmigdir. Bir nego yaponiyali xastado DBT geninds bas vermis mutasiyalarin homoziqot vo
kompaund formalar1 agkar edilmisdir (Fisher et al., 1993).

Leysinoz xastoliyi, tiamin-miisbet, II tip, DBT, HiS391 ARG . Chuanq vo homkarlar1 iki orob
moansali usaqda (baci vo qardas) leysinoz xastaliyi, tiamin-miisbat, 11 tipi agkar etmislor. DBT geninda
adenin nukleotidinin quaninle avezi homoziqot formada askar edilmisdir. Mutasiyanin naticesi olaraq
ziilalin 391-ci vaziyyastinds histidin amin tursusu argininls ovaz olunub (H391R). Har iki xastods neonatal
ensefalopatiyanin olamatlori izlonir (Chuang et al.,1997).

Agcaqayin sirasi xastaliyi, klassik, II tip, DBT, SER133TER. Chuang vo homkarlar1 (2004) israilli
iki xastads leysinoz xastaliyinin klassik, II tipini agkar etmislor. DBT genindas sitozin nukleotidi quaninle
ovoz olunmusdur. Mutasiya noticosi olaraq ziilalin 233 voziyyatindo serin amin tursusu tirozinlo ovoz
olunmusdur. MRT miiayinasi hor iki usagin beyninin inkisafinda doyisikliklorin olmasint gostormisdir
(Chuang et al., 2004).

Leysinoz va ya agcaqayin sirasi xastaliyi, klassik, II tip, DBT, 2-BP DEL. Chi vo hamkarlar1 (2003)
leysinoz va ya agcaqayin sirasi olan bir nega xastods, DBT geninin ikinci ekzonunda iki adenin va timin
nukleotidlorinin mikrodelesiyasini askar etmislor. Mutasiya naticosinds transkripsiya prosesi pozulur vo
26-c1 vaziyyotdo stop kodon omalo golir. Mutasiya homoziqot vaziyystdo vo diger mutasiyalar ilo
kompaund vaziyyotds askar edilmisdir. Chi vo homkarlar1 (2003) homin moaqalade agcaqayin sirasi
xastaliyi, klassik, II tip, DBT, 4,7-KB DEL) xastaliyin klassik II tipi olan bir-biri ilo alagesi olmayan iki
xostado DBT geninds 4,5 kb olglido delesiya homoziqot formada askar etmislor. Delesiya 10 sayl
introndan baslayaraq 11 sayli ekzona kimi olan hissoni shato edir. Analiz gostormisdir ki, delesiya qeyri-
homoloji rekombinasiya naticosindo bas vermisdir. Xostolordon birindo iki delesiyanin kompaund tipi
askar edilmisdir: Olcilisii 4,7 kb olan boyiik delesiya vo iki nukleotid ciitiiniin mikrodelesiyasi
(248610.0009). Bu mutasiya Tayvanda yasayan Payvan qobilssinde olan 3 usaqda askar edilmisdir.
Mutasiyanin Payvan gobilasindon olan usaqlarda tesadiif olunma tezliyi 1:101 nisbotindadir (Chi et al.,
2003).

3. LEYSINOZ XOSTOLIiYININ BiIOKiMYOVi POLIMORFiZMi VO GENETIK
HETEROGENLIYi

Agcaqgayin sirasi xostaliyi vo ya leysinoz zamani leysin, izoleysin va valin amin tursularinin miiba-
dilesindo miivafiq fermentlorin aktivliyinin tam vo ya natamam pozulmasi bas verir vo naticade amin
tursulariin dekarboksillosmo prosesinin oksidlogmasi pozulur. Dekarboksillogsma prosesinin oksidlogmae-
sinin pozulmasi naticasinde amin tursunun karboksil qrupundan karbon tursusunun molekulu ayrilmir. Bu
proses amin tursularin miibadilosi tigiin zoruridir. Dekarboksillogmo prosesinin pozulmasi naticosindo
leysin, izoleysin vo valin amin tursularinin orqanizmds toplanmasi vo toksiki pargalanmasi bag verir va
orqanizmdon sidik vasitssilo xaric olunur. Parcalanma mohsullar1 koskin toksiki olaraq biogen amin
tursularina-cosad zohoring aid edilir (Mersey et al., 2005; Chi et al., 2003).

Agcaqayin sirasi xastoliyi va ya leysinoz genetik heterogendir vo yanzancirli dehidrogenaz ketotursu
ferment gen kompleksindo (BCKAD) bas veron ferment catismazligindan irali golir. BCKAD dord
hissadon ibarastdir (Ela, Elb, E2 vo E3). Bu ii¢ gends bas vermis mutasiyalar bioloji mayelordo vo
toxumalarda {izvi ketotursularin toplanmasina sobob olur (Lau et al., 1992; Lebo et al., 2000).

BCKDHA geninin Ela subvahidi 19 sayli xromosomun uzun ¢iyninin 19q13.1-q13.2 hissasindo;
BCKDHA geninin E1b subvahidi 6 sayli xromosomun qisa ¢iyninin 6q14 hissasinde; E2 (DBT) subvahidi
1 sayli xromosomun qisa ¢iyninin 1p31 hissosindo; E3 (DLD) 7 sayli xromosomun qisa ¢iyninde 7q31-
q33 yerlogir. E3 DLD genindo bas vermis mutasiya xastods Li sindromuna banzar klinikaya sabab olur
(Quental et al., 2008; Quental et al., 2009).

Herring vo homkarlar1 (1991), Lau vo homkarlar1 (1991) somatik hiiceyrolorin hibridlogsmasi
noticasinda 1 sayli xromosomun E2 geninin xaritasini todqiq etmislor (istinad). Molum olmusdur ki, gen
xromosomun qisa ¢iynindo Ipter-p21 rayonunda yerlosir. In situ hibridlogmonin naticosi olaraq 1p31
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hissasinds yerlosdiyi doqiqlesdirilmisdir (Wu et al., 2004).

Chuang vo homkarlar1 (1991) in situ hibridlogsmo ilo E2 psevdogenin 3q24 hissaodo yerlogsmosini vo
DBT geninin 11 ekzondan ibarat oldugunu miiayyen etmislor (Chuang et al., 1997).

Herring vo hamkarlar1 (1991) klassik leysinoz vo ya agcaqayin sirasi xastaliyinin (MSUD2; 248600)
DBT genindo 6lgiisii 124 n.c olan dord ndqtovi mutasiyasini, dord kigik delesiyasini1 vo bir insersiyasini
agkar etmisdir (Herring et.al., 1992).

Chuang vo homkarlar1 (2004) E2 geninin bes yeni mutasiyasim1 askar edorok identifikasiyasini
aparmigdir. Askarlanmig mutasiyalardan bir negasi genin intronunun daxilinde ¢ox nadir tesadiif olunan
hissasindo bag vermisdir. Mutasiya noticosinds transkripsiya prosesi yeni amolo golmis restriksiya
saytinin (splays sayt) hesabina doyismisdir. Normal halda uzunlugu 11,2 kb olan restriksiya fragmenti
ovazina uzunlugu 3,2 kb olan anormal fragment omslo galmisdir (Chuang et al.,1997; Chuang et al.,
2004).

Chuang vo homkarlar1 (1997) BCKD kompleksindo E2 geninin lokusunda tiamin-pozitiv pasiyentlor
miigahids etmisdir. Bu tapinti ¢ox doqiqlikle gostarir ki, normal Elkomponenti tiamin-pozitiv fenotipine
sabob olur (Chuang et al., 1997).

Lebo va hamkarlar1 (2000) usaqlarda MSUD?2 tadqiq ederken DBT geninds uzunlugu 10 n.c olan
mutasiyani-delesiyan1 homoziqot formada askar etmisdir (Lebo et al., 2000).

Klassik leysinoz vo ya agcaqayin sirasi xostoliyi II tip (MSUD2; 248600; DBT, 124-BP DEL)
yenidogulmusun genetik skrininqi zamani Chi vo homkarlari torafindon (2003) askar edilmisdir. DBT
genin iki miixtolif mutasiyas1 ikiqat heteroziqot-kompaund voziyystindo olmusdur. Atada olan allelds
genin ekzon hissasinds uzunlugu 124 n.c olan delesiya agkar edilmisdir. Delesiya naticosi olaraq atada
ekspressiya olunan, anada 50% ekspressiya olunmayan E2 mRNT omolo golir (Chi et al., 2003).

Leysinoz vo ya agcaqayin sirosi xostoliyi, tiamin-miisbat, II tip, DBT, PHE215CYS. Fiser vo
hamkarlar, (1991) agcaqayin siresi va ya leysinoz xastsliyi, tiamin-miisbet, II tipindo DBT geninin iki
mutasiyasini kompaunt voziyyotdo agkar etmiglor. Birinci mutasiya timin nukleotidi quanin nukleotidi ilo
ovoz olunmusgdur (T-G). Notico olaraq 215-ci veoziyystdo fenilalanin amin tursusu sistinlo ovoz
olunmusdur (F215C). Ikinci mutasiya 17 n.c olan genin fragmentinin insersiyasi olmusdur
(248610.0003). Natica etibarilo mutasiya abberant splaysings sabab olmusdur (Fisher et al., 1993).

Leysinoz vo ya agcaqayin sirosi xostoliyi, tiamin-miisbot, II tip, DBT, 17-BP INS, Chuang va
homkarlar1 (2004) xostoliyin tiamin-miisbat, II tipindo DBT geninds 17 n.c olan fragmentin insersiyasi
olan nmutasiyalar kompaund voziyyati agkar olunub (Chuang J.L. etal., 2004).

Leysinoz vo ya agcaqayin sirasi xostoliyi, klassik, II tip, DBT, 78-BP DEL Mitsubuchi vo homkarlari
(1991) E2 geninds 78 n.c delesiyasi olan mutasiyan1 homoziqot voziyyatds agkar etmisdir. Genomik DNT
analizi gostormisdir ki, mRNT-do bas vermis 78 n.c delesiya genin intron hissasinds splays donor
saytinda bir nukleotidin delesiyasi noticosinde bas vermisdir. Miolliflor genin bu hissesinin E2
subvahidinin piruvat dehidrogenaza vo alfa-ketoqlutarat dehidrogenazanin homoloji hissalorine ¢ox
uygun oldugunu gostormisdir. Tapint1 E2 core domeynin bioloji vacibliyini miioyyon edir (Mitsubuchi et
al., 1998).

Leysinoz vo ya agcaqayin siresi xostoliyi, araliq forma, II tip, DBT, 126-BP INS Tsuruda vo
homkarlar1 (1998) xostoliyin araliq kliniki formasinda iki miixtolif mutasiyanin kompaund tipini
identifikasiya etmiglor. 1-ci mutasiya 8-ci intronda bas vermis nukleotid doyisikliyi yeni 5-ci splays saytin
omala galmasils naticolonmisdir. 2-ci mutasiya mRNT-nin 8 va 9 sayli intronlarin kontaktinda 6l¢iisii 126
n.c olan insersiya olmusdur (Tsuruta et al., 1998).

Tsuruda vo hamkarlar1 (1998) leysinoz va ya agcaqaym sirosi xastaliyi, araliq forma, II tipinds, DBT,
TER422LEU. DBT geninin 11 sayli ekzonunun 1463 sayli quanin nukleotidinin timin nukleotidi ilo avaz
olunmus mutasiyasinin homoziqot formasini askar etmislor. Mutasiya noticosindo E2 ziilalinin 422-ci
vaziyyatinds tirozin amin tursusu leysinlo ovoz olunmusdur (X422L). Xastonin valideynlori qohum olaraq
mutasiyanin heteroziqot dasiyicilart olmuslar. Homin maqgalods Tsuruda vo homkarlar1 (1998) leysinoz vo
ya agcaqayn sirosi xostoliyinin, araliq formasinda (Il tip, DBT, ILE37MET) DBT geninds kompaund
mutasiya askar etmiglor. Mutasiyalardan biri 4 sayli ekzonun 309 sayli sitozin nukleotidinin quanin
nukleotidi ilo ovoz olunmasmm qeyd etmislor. Ikinci mutasiya 9 sayli ekzonun 1165-ci voziyyatindo
quanin nukleotidi adeninlo avoz olunmusdur. Natico olaraq ziilalin 323-cii veziyystinde qlisin amin
tursusu serinls avaz olunmugdur (G323S) (248610.0008) (Tsuruta et al., 1998).
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4. LEYSINOZ XOSTOLIYININ MOLEKULYAR-GENETIK DIAQNOSTIKASI

Amin tursu pozgunluglarinin profilaktikas1 magsadils tibbi-genetik konsultasiyadan istifade olunur.
Tibbi genetik konsultasiyaya genetik riskli ailolor miiraciot edir. Bu tip tibbi-genetik konsultasiya
retrospektiv tibbi-genetik konsultasiya adlanir. Xosto usaqda (homoziqot) diagnozun doqiqlosdirilmasi
iclin gan gotiiriiliir vo genetik laboratoriyada gen mutasiyasinin miiayyanloasdirilmasi magsadila nukleotid
ardicilliginin oxunmasi liclin sekvens analizi icra olunur. Xostoliyin doqiq diaqnozu- BCKDHA geni,
BCKDHB geni va DBT genindo mutasiyanin tipi miioyyon edildikdon sonra hamilslik zaman1 d6liin ana
botnindo prenatal diagnostikasi aparilmaqla qoyulur. Tibbi-genetik konsultasiya prospektiv ndviinde
konsultasiyaya miiraciot edon ciitliik koniillii olur. Magsad nasilds tesadiif olunan miibadile xastoliyinin
onlarin ailesindo tesadiif edilib-edilmayacoyini bilmoakdir. Genetik laboratoriyada valideynlordon gan
gotiiriilorok miivafiq fermentlorin aktivliyi yoxlanilir. Adoton heteroziqotlarda fermentin aktivliyi norma-
dan toxminan iki dofs az olur. Belo olan halda hamilalik zamani d6liin homoziqot (xasta) olub olma-
masini bilmak ii¢iin ana batninds prenatal diagnostikasi aparilir.

Hiiseynova L.S. vo Rasulov E.M. torafindan 2015-2017-ci illar orzinds, 548 yenidogulmusun vo 148
xasta usagin qanlarinin genetik milayinasi zamani Bak1 goharinin sakini A.A. ailesindo BCKDHB geninin
(Branched Chain Keto Acid Dehydrogenase) mutasiyasi agkar edilmisdir. Valideynlor qohum deyildir.
Ana Azorbaycan Respublikasinin Samaxi rayonu, ata iso Sirvan rayonu osilli olaraq Baki goharinds
yasayirlar. Ailonin ii¢ usagi Baki soharindo dogulmusdur. Ailanin ikinci qiz usaginda vo yenidogulmusg
oglanda Leysinoz vo ya Agcaqayin sirasi xostoliyinin diagnozu qoyulmusdur. Hor iki usaq vaxtinda,
normal boy vo normal ¢akids dogulmusdur. Hor iki usaq dogulan zaman Abkar skalasi lizro yiiksok —
doqquz balla giymetlondirilmisdir. Bacisinda oldugu kimi, yenidogulmus oglanda da hayatinin birinci
giinlorindo moads-bagirsaq sisteminds problemlor baglamigdir. Sohhati ilo olagadar olaraq yenidogulmus
kiivezo yerlosdirilmisdir. Kiivezin qapisi agildiqda iceridon adviyyat qoxusuna bonzor iy golmisdir.
Sonradan miioyyon edilmisdir ki, bu iy usagin sidiyindon golir vo daha ¢ox agcaqayin sirosinin qoxusuna
bonzayir. Usagin sidiyindon agcaqayin sirasinin qoxusunun galmasi usagin orqanizminds valin, leysin
va izoleysin amintursularmin miibadilosinin pozulmasini gostorir.

Xostoliyin ilkin diagnostikasi kimyavi birlosma olan 2.4-dinitrofenilhidrozinls aparildigindan
todqiqateilar yenidogulmusun sidiyini 2.4-dinitrofenilhidrozinlo miiayino etmis vo miisbot reaksiya oldo
edorak usaqda xastaliyin doqiq diaqnoztikasinin naticasini alds etmiglor.

Ailonin birinci ugaginda da eyni hadiso miisahide edilmisdir. Qiz usaginin da sidiyi 2.4-dinitrofenil-
hidrozinle miisbat reaksiya vermisdir. Har iki halda xastaliyin daqiq diaqnostikasi olds edilmisdir. Analiz-
lorin aparilmasi {ligiin Almaniyanin QIAGEN firmasinin istehsali olan genomic DNA and RNA kitindon
istifado olunmus, Genom DNT-nin vo polimeraza-zoncir reaksiyasina (PZR) ugramig DNT fragment-
lorinin intakth@1 1,7%-li aqaroza gelinda elektroforezlo todqiq edilmisdir (PowerPacBasicGelDoc™EZ,
ABS istehsalr).

Miiallifler polimeraza-zoncir reaksiyasina osaslanan molekulyar-genetik analizlorin kompleksindon
istifado ederok BCKDHB geninin genetik aragdirmasini aparmi§ vo yeni mutasiyalar-polimorfizmlor
identifikasiya etmislor.

BCKDHB geninda 508-ci vaziyystinds sitozin nukleotidinin timin nukleotidi ilo ovozi miisyyan
edilmis, tibb elmino agcaqayin sirasinin qoxusu xastaliyins sabab olan patoloji mutasiya kimi taninmisdir.
BCKDHA geninds heteroziqot vaziyyatds ii¢ neytral mutasiya-polimorfizm askar edilmisdir:

BCKDHB geninds xastoliya sobab olan mutasiyadan (508 C-T) olave olaraq gends 3 miixtalif
mutasiya da heteroziqot sokildo askar edilmisdir (Mutasiya polimorfizmo sobab olmur!!!). BCKDHB
geninin birinci mutasiyast genin 59 vaziyystinds sitozin nukleotidinin timinls avozi 59 (C-T), BCKDHB
geninin ikinci mutasiyast genin 972 vaziyystinda sitozin nukleotidinin timinls ovezi (972 C-T) vo
BCKDHB geninin {iglincii mutasiyast genin 1221 vaziyystinde adenin nukleotidinin quaninle (1221 A-G)
ovazi olmusdur. Diinya odabiyyatinin analizins asason har li¢ mutasiya BCKDHB geninin faaliyyastini
pozmur vo xostoliyo sobab olmur. Bu sobobdon do hor ii¢ mutasiya neytral mutasiyalara digor sézlo
neytral polimorfizmlor qrupuna aid edilir (Hiiseynova L.S. vo b., 2018; Hiiseynova L.S. et.al., 2019;
Aliyeva K.A. et al., 2017).

Atanin qanindan alinmis DNT-do BCKDHB geninin iki polimorfizm mutasiyas1 identifikasiya
edilmisdir: 972 vaziyyatinds sitozin nukleotidinin timinls ovozi (972 C-T) vo genin 1221 vaziyyatindo
adenin nukleotidinin quaninle (1221 A-G) avozi. Ananin qanindan alinmig DNT-do BCKDHB geninin bir
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polimorfizm mutasiyasi identifikasiya edilmisdir - BCKDHB geninin 59 vaziyystinds sitozin nukleoti-
dinin timinls ovozi 59 C-T).

Beloliklo, BCKDHB geninin homoziqot veziyystinde askar edilmis mutasiya - 508 (C-T) her iki
usaqda agcaqayin sirasi xastaliyine sabob olmusdur (Huseynova et.al., 2017; Hiiseynova, 2017).

Rosulov E.M., Hiiseynova L.S. torofindon Leysinoz diagnozlu 4 yash usaqda DBT geninin 1199-cu
nukleotid ardicilliginda adenin nukleotidinin quanin nukleotidi ilo avoz olunmus mutasiyasi homoziqot
voziyyatdo agkar edilmisdir (p.N400S ¢.1199 A-Q). BCKDHA vo BCKDHB genlorindo Diinya iizro
mutasiya askar edilmomisdir. Identifikasiya edilmis mutasiya (c.1199 A-Q) adebiyyatda qeyd olunmamus
yeni mutasiyadir. Mutasiya leysin, izoleysin va valin amin tursularinin miibadilssini pozaraq leysinoz vo
ya agcaqayin sirasi xastaliyine sabab olur (Rasulov et.al., 2017; Hiiseynova et.al., 2017).

Tadqiqat mogsadile venoz qan dord yash agcaqayin sirasi adli irsi miibadile xastalikli qiz usagindan
gotlirilmiisdiir. Xostonin sidiyi 2,4-dinitrofenilhidrozinlo miisbot reaksiya vermigdir. Usaq vaxtinda
normal ¢akili dogulmusdur. Hoyatinin birinci giinlorinds yenidogulmusun sidiyindon agcaqgayin sirasi
golmis vo mado-bagirsagla bagli problemlor baslamisdir. Xosto usagin valideynlori ikinci doracali
gohumdur (valideynlor baci usaqlaridir).

Molekulyar diagnostika ii¢ gen saviyyesinde: BCKDHA. BCKDHB va DBT genlorinin promotor,
ekzon va intron hissslarinds aparilmigdir.

Sistin va triptofan amin tursularindan forqli olaraq biitiin amin tursularin migdarlar1 normadan forqli
olmusdur. Valin, leysin vo izoleysin amin tursularinin sidikde miqdarlari normal gostorigidon asagi
olmusdur: valin natics - 498,66 mkmol/gKre (norma 9900-31600 mkmol/gKre), izoleysin natico - 395,97
mkmol/gKre (norma 3800 31200 mkmol/gKre) vo Leysin — natica - 2032,98 mkmol/gKre (norma 7000
57000 mkmol/gKre). Xostonin sidiyindo valin amin tursusunun miqdar1 normanin yiiksok haddindon 1,6
dofa, izoleysin 1,3 dofs va leysin 3,6 dofs yiliksok olmusdur. Qan zordabinda valin, leysin vo izoleysinin
miqdarlart normadan ¢ox yiiksok olmusdur: valin notico - 808,55 mkmol/l (norma 64,00-296,00
mkmol/l), izoleysin natica - 636,13 mkmol/L (norma 31,00-81,20 mkmol/L) va leysin natica - 3782,02
mkmol/L (norma 47,00-150,00 mkmol/L).

Xostonin qan zordabinda valin amin tursusunun miqdar1 normanin yiikksak haddindon 2,7 dofs,
izoleysin 7,9 dofa vo leysin 25,2 dafs yiiksak olmusdur.

Beloliklo, agcaqayin sirosi adli irsi miibadilo xostoliyinin diagnostikasi mogsadilo sidikdo vo gan
zordabinda valin, leysin vo izoleysin amin tursulariin miqdarlar1 toyin edilmisdir. ©lds olunmus
naticalori miiqayiss etdikde qan zerdabinda aparilan analiz daha informativ olmusgdur.

Agcagayin sirasi irsi miibadilo xastoliyine sobob olan {i¢ genin: BCKDHA, BCKDHB vo DBT
genlorinin molekulyar analizi aparilmigdir. ©dobiyyat analizi gosterir ki, diinya {izro askar olunmus 50
mutasiyalarin toxminen 45%-i1 BCKDHA geninin (MSUD tip 1A), 35%-1 BCKDHB geninin (MSUD tip
1B) va 20%-i1 DBH geninin (MSUD tip 2) payina diisiir.

BCKDHA va BCKDHB genlorindo mutasiya agkar edilmomisdir. DBT geninin 1199-cu nukleotid
ardicilliginda adenin nukleotidinin quanin nukleotidi ilo ovoz olunmus mutasiyasi askar edilmisdir
(p-N400S 1199 A-G). Mutasiya homoziqot formada olmusdur (Huseynova, 2017; Mammadov et al.,
2019).

Belaliklo, agcaqayin sirasi adli irsi miibadilo xastaliyinin diagnostikast mogsadils sidikdo vo gan
zordabinda valin, leysin va izoleysin amin tursularinin miqdarlarinin miiqayisesi aparilan analizin daha
informativ oldugunu goéstormisdir (Hiiseynova et al., 2019; I'ycetinora, 2018).

DBT geninin 1199-cu nukleotid ardicilliginda adenin nukleotudinin quanin nukleotidi ilo ovaz olun-
musg mutasiyasi agkar edilmigdir (p.N400S 1199 A-G). Mutasiya homoziqot formada olmusdur. BCKDHA
vo BCKDHB genlorinde mutasiya agkar edilmomisdir (Huseynova et al., 2018; Huseynova et al. 2019).

Identifikasiya edilmis mutasiya (1199 A-G) adobiyyatda qeyd olunmamis yeni mutasiyadir. Homo-
ziqot vaziyyatds valin, leysin va izoleysin amin tursularmin miibadilssini pozaraq agcaqayin sirosi irsi
miibadils xastsliyina sabab olur (Hiiseynova va b., 2018; Hiiseynova va b., 2019; Aliyeva. et al., 2017).

Azarbaycan Respublikasi ohalisinde agcaqayin sirasi adli irsi miibadile xastsliyinin biokimyavi va
molekulyar genetik metodlarin kdmokliyilo agkar edilorak tasdiqi profilaktik magsadls yenidogulmuslar
arasinda skrininq programimin hazirlanmasi va istifadesinin zoruri oldugunu gostorir.
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JEHIUHO3 — OJTHO U3 HACJIEACTBEHHBIX 3ABOJEBAHU BCJIEJCTBUA
HAPYHIEHUSA OBMEHA BEHIECTB

JI.C.I'yceiiHoBa

Aszepbationcanckuii Meouyunckuii Ynugepcumem
Uncmumym eenemuyeckux pecypcoe HAHA

Bpoxnennpie oOMeHHBIC 3a00JIeBaHus, SBISIOTCS PE3yJIbTaTOM T'C€HETUYECKHX JNE(PEKTOB M MPOSB-
JISIOTCS HapyIIeHHeM OMOXMMHYecKNX (YHKIHMH Ha KIETOYHOM ypoBHE. JleheKThl, BO3HUKAIOUINE B
reHax, MPUBOMAAT K CHIDKCHHIO WJIH TTOJTHOMY TOPMOKEHUIO aKTUBHOCTHU(EPMEHTOB, BO3ICHCTBYIONINX HA
Lelb OMOXUMHUYECKUX peaknmsx. He cMOTps Ha peaKyl0 BCTPEUYaeMOCTh OTICIBHBIX BPOXKICHHBIX
OOMEHHBIX 3a00JICBaHM, OHU OOBEIUHEHBI B OOJBIIYI) TPYNIY OTIMYAIOIIMXCSI Jpyr OT JApyra
0oye3Hei, B KOTOPOW C TEHETHYECKOH TOYKM 3PEHHSA, PETYJSPHO OIMCHIBAIOTCA HOBBIE ACPEKTHl U
Mexanu3mbl. U3 kaxaeix 100 HOBOPOXACHHBIX, 5-6 JeTell POXKAATCS C KAKUMH-THOO TeHETHUYECKU
00yCIIOBIIGHHBIMU NIATONOTHSIMH. B OONBIIMHCTBE CiydaeB 3TO 3a00JIeBaHUS C HACICICTBEHHOU Mpepac-
MTOJIO’KEHHOCTBI0. DTO MOTYT OBITh pa3inu4Hble eeKThl M YMCTBEHHAs! OTCTAJIOCTh JeTel. B ykazaHHbIe
5-6% BxomdT 3a00J1eBaHuUs, KOTOPHIC (OPMUPYIOTCS BIIEPBBIC WITH TIEPEIAIOTCS 110 HACICACTBY OT OJHOTO
u3 poauteneid. B aTy rpymmy Takke BXOIST, OTHOCUTENBHO PEAKO BCTPEUAIOIINECS, HO COBEPIICHHO
OTIIMYAIONINECS C TeHETHIECKON TOUKH 3peHUs], BPOXKICHHbIE OOMEHHBIE 3a00JIeBaHUS.

st GonpmrHCTBa OOMEHHBIX 3a00JIeBaHWN HAONIOMaeTCs MoXoxkas KiuHuKa. [loaromy muarHoc-
TUPOBaTh 3TH 3a00JICBaHMsI OCHOBBIBASCH JIMIIb HAa KIMHUKO-TA0OPATOPHBIX HCCIICIOBAHUSAX HEBO3-
MOxxHO. To4Has AMarHoCTHKa OOMEHHBIX 3a00JIeBaHUI MPOBOJUTCS JIUINb HA OCHOBaHHH HAaOJIOJCHUS
CHIDKEHUS] aKTUBHOCTH (pepMEHTa WM ONpeJelIeHUN MYTalliid COOTBETCTBYIOIIETo TeHa. PaHHss muar-
HOCTHKA BPOXKJICHHBIX OOMECHHBIX 3a00JIeBaHUI BaXkHa, T.K. MPU PaHHEM JICYCHUU BO3MOXKHO IMPEIOTB-
patuth pa3BuThe Ooyie3Hel W cMepTh. B AszepOalijpkaHe CyliecTBYeT MOTPEOHOCTh B UCIOJIb30BAHHUU
0oJiee yCOBEpIIEHCTBOBAHHBIX 1 COBPEMEHHBIX METOJIOB TMATHOCTHKH TaKOTO Po/ia 3a00JIeBaHUA.
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N3ydeHne MOJIEKYISIpHO-TEHETUYECKUX OCHOB, & TAKXKE MOMYJSALMOHHO — CTaTHCTUYECKHH aHaIN3
BPOKACHHBIX OOMEHHBIX 3a00JIeBaHUH, pacCIpPOCTPAHEHHBIX B PA3JIMYHBIX perrmoHax AsepOailKaHCKON
PecnyOnuky, Kak BUJHO M3 MOCTaBJICHHBIX MEpe] HaMH 331ad, SBISETCS aKTyalbHOW MPOOIeMON Meau-
LUHCKOW F€HETUKH U T€HETHKH YEJIOBEKa.

Cpenn reHeTnyecknx 3a00JieBaHWI dYeNOBEKa, BPOXKICHHBIE OOMEHHBIE 3a00JIeBaHHS 3aHUMAIOT
Ba)KHOE MecTo. B 3aBHcHMOCTH OT XapakTepa MyTallMM MPOM3OLIENAIIe B CTPOSHHH T'€Ha, aKTUBHOCTD
CHUHTE3UPYEeMOro (epMEHTa CHIXKACTCS MM MOJHOCTBIO OJOKMpyeTcsa. B cBS3uM ¢ M3MEHEHHEM aKTUB-
HOCTH (pepMeHTa, IpeBpalleHus cyocTpaTa B ApyrHe BEIIECTBAa HE IPOUCXOAUT. B GonbIIMHCTBE citydaeB
MIPOMCXOANT HAKOIUIEHHE MATOT€HHBIX TOKCHYHBIX MPOMEKYTOUHBIX MPOJYKTOB B TKAaHAX M OpraHax.
Bpoxnennsie oOMeHHbIe 3a00/IeBaHMsI BBI3BIBAIOT HAPYLIEHHWE CHHTE3a COCIUHEHUi, 00ecreynBaronmx
HOPMAaJIbHOE Pa3BUTUE OpPraHU3Ma.

Kniouegvle cnosa: xnenosuiii cupon, memaboauyeckue 3a001e6aHUs, XPOMOCOMA, 2€H, HYKAeOMUo,
amuHoxucioma, pepmenm

LEUCINOSIS - AS A GENETIC DISEASE CAUSED BY THE DISFUNCTION OF
METABOLISM

L.S.Huseynova

Azerbaijan Medical University
Genetic Resources Institute of ANAS

Congenital metabolic disorders are the result of genetic defects, manifesting itself with impairment
of biochemical functions at the cellular level. Defects in the genes cause the decrease or stop in enzyme
activity in the chain of biochemical reactions. Although the different congenital diseases are rare, they are
a large and distinct group of diseases, in which genetically new defects and mechanisms are
systematically described. 5-6 children out of every 100 newborns are born with any genetically
conditioned pathology. In most cases, these are hereditary diseases. This may also be various defects and
mental retardation of the child. These 5-6% abnormalities include diseases that are first formed or that
are inherited from one of the parents. This category includes congenital diseases that are relatively rare
but are completely genetically different.

For most congenital diseases, similar clinical signs are noted.Therefore, it is practically impossible to
diagnose these diseases solely on the basis of clinical and laboratory tests.The exact diagnosis of
congenital metabolic diseases is based only on the reduction of enzyme activity or the identification of
mutations in the respective gene.Early diagnosis of congenital diseases is essential for early treatment, as
it can prevent mortality and morbidity.There is a need for more advanced and modern methods for the
diagnosis of congenital metabolic diseases in Azerbaijan.

The study of the molecular-genetic basis of congenital metabolic diseases that are spread in different
districts of Azerbaijan Republic and the population-statistical analysis of pathologies, as seen from the
issues presented, is an actual issue in both medical genetics and human genetics.

The congenital metabolic diseases take a large proportion between human genetic diseases.
Depending on the nature of the mutation that occurs in the structure of the gene, the activity of
synthesized enzyme is reduced or completely blocked. Depending on the activity of the enzyme, the
conversion of the substrate to other substances does not last. In most cases occurs the accumulation of
pathogenic toxic intermediate products in tissues and organs. During congenital diseases, the synthesis of
compounds that provide the normal development of the body is disrupted.

Keywords: maple syrup, metabolic disease, chromosome, gene, nucleotide, amino acid, enzyme
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ERKON EPILEPTIK ENSEFALOPATIYA XOSTOLORINDO SPTAN1 GENININ
MOLEKULYAR-GENETIK TODQIiQi

* 7Z.8.NOSIBOVA', K.A.OLIiYEVA ' b.e.d., prof. A K.MOMMODBOYLI ** t.e.d., prof.

'Baki Déviat Universiteti, Azarbaycan, Baki §., AZ 1148, Z. Xolilov kiig., 23
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2Azarbaycan Tibb Universiteti, Azorbaycan, Baki s., AZ1022, S. Vurgun kii¢.,167
ayten2001@mail.ru

3U5aq Nevroloji Xastoxanasi, Azarbaycan, Baki 5., AZ1065, T. Sahbazi kiig., 95

Azarbaycan Respublikas1 ohalisindo erkon epileptik ensefalopatiya xastaliyinin molekulyar-
genetik tadqiqi bu giinadok aparilmamisdir. Erkon Epileptik ensefalopatiya xastaliyi miixtalif
etiologiyall xastaliklor qrupuna aiddir. Xastoliyin genetik mexanizmi malumdur. Lakin Azarbay-
canh xastalords tadqiq olunmamisdir. Todqigatimizin moagsadi ilk dofs erkon epileptik ensefalo-
patiya diaqnozlu azarbaycanh xastonin miiasir molekulyar-genetik metodlarin istifadasilo analizini
aparmaq olmusdur. Erkon epileptik ensefalopatiya xastaliyinin molekulyar-genetik todqiqinin
aparilmas1 moaqsadilo oxsar diagqnozlu usaqlar arasinda SPTANI (Spectrin Alpha, Non-
Erythrocytic 1) geninin skrininqi torafimizdon hayata kecirilmisdir.

2019-cu il tavalliidlii usaga Azarbaycan Tibb Universitetinin Todris Terapevtik Klinikasinda
kliniki tozahiir formalarmma gors erkon epileptik ensefalopatiya diaqnozu qoyulmusdur. Nasil
sacorasinin tartibi zamam xastonin valideynlorinin va elaca do valideylarinin valideynlorinin da
yaxin qohum nigahinda oldugu miisyyon edilmisdir. Belo ki, xastonin valideynlorinin atalar1 qar-
dasdirlar. Xastonin vo eyni zamanda valideynlorinin do genetik analizi aparilmisdir. Analiz maq-
sadilo venoz qan ii¢c miixtalif DBS (Dry blood spot) kartina hopdurulmus, quruduldugdan sonra
genetik analizin aparilmasi iiciin xiisusi zarfds Almaniyanin CENTOGENE laboratoriyasina
gondorilmisdir.SPTANI genin birbasa sekvenslosdirilmosi Sanger iisulu ilo hayata kecirilmisdir.
Metodun istifadasilo SPTANI geninin daxilindo mévcud mutasiyalarim tadqiq etmok miimkiin
olmusdur.

Miiasir molekulyar-genetik metodlarin kompleksindan istifads edarak erkan epileptik ensefa-
lopatiya diaqnozlu 9 ayhq usaqda SPTANI geninin missens mutasiyasi: genin 2908-ci voziyyatindd
quanin nukleotidinin adenin nukleotidi ilo avazi identifikasiya edilmisdir, (SPTANI 2908G>A).
Mutasiyanin naticasi olaraq qlutamin amintursusu ziilalin 970-ci vaziyyatinds lizin amintursusu ilo
avoz olunmusdur (Glu970Lys). CENTOGENE Laboratoriya vo ACMG (American College of
Medical Genetics) tovsiyalorino asasan mutasiya vaciblilik doracasina asasan 3-cii sinfo aid
edilmisdir.

Epileptik ensefalopatiya diagnozlu pasientds ilk dofs SPTANI geninin 2908G>A mutasiyasi
identifikasiya edilmis, mutasiyanin valideynlar tarafindon xastaya irsan otiiriilmasi gostorilmisdir.

Azarbaycan Respublikas1 shalisinds erkan epileptik ensefalopatiya xastaliyinin profilaktikasi
maqsadils oxsar diagnozlu saxslor arasinda SPTANI geninin skrininqinin aparilmasi tovsiya edilir.

Agar sozlar: Gen, xromosom, profilaktika, skrining, sekvens, mutasiya
GIRIS

Erkon Epileptik ensefalopatiya (EE) miixtalif etioligiyali progressivlason xastaliklor qrupuna
aiddir vo elektroforeqrammada neyrokoqnitiv defisiti vo epileptik aktivlik gostormosi ilo
xarakterizo olunur. EE biitiin epilepsiya diagqnozlu usaqlarin 15%-da, 3 yasia qodar epileptik
tutmalar1 olan usaqlarin 40%-ds tosadiif olunur. EE-nin 10 formasi miioyyon edilmisdir. Genetik
faktorlar xastaliyin patoloji inkisafinin sobobi kimi 70-80% pasientlorde tosadiif edilir. Biitiin
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idiopatik epilepsiyalarin 40%-do monogen tobiotli genetik xostoliklor durur. EE diagnozlu
pasientlords 35 miixtolif genin patoloji hallar1 identifikasiya edilmigdir. Xostoliye sobob olan
genlorin axtarig1 davam etdirilir. Erkon EE-da xostoliyin yiiksok genetik heterogenliyi miisahido
edilir. Pasientlorin erkon yaslarindaautosom-dominant irsiyyot tipi ilo kegon 16 miixtolif gen
misahido olunur. Eyni zamanda erkon yaslarda 13 autosom-resessiv, 4 X-cinsi xromosomla
ilisikli resessiv, 2 X-cinsi xromosomla ilisikli dominant kecon patoloji genlor do identifikasiya
edilmisdir. Monogen xastoliklorin gen soviyyosindo mutasiyalarinin identifikasiyasi, polimeraza-
zoncir reaksiyasina osaslanan miasir molekulyar-genetik metodlarin kompleksindon istifado
etmoklo diagnostikasi aparilir (Cianciet al., 1999; Rose, 2010; Bailey, 2013; Nonoda et al., 2013)

Hazirda OMIM kataloquna qicolmalarla miisayiot olunan monogen tabiatli xastaliklorin
400-don artiq gen vo onlarin mutasiyalar1 daxil edilmisdir. Bundan basqa qicolma sindromlarimin
simptomokompleksinin tomalinds shomiyyatli sayda xromosom patologiyalart durur. Xromo-
som patologiyalar1 standart kariotip analizi vo ya FISH (Fluorescence In Situ Hybridization)
metodu vasitasilo diaqnoz olunur (Cianci et al.,1999; Daniel , 2016).

SPTANI (Spectrin Alpha, Non-Erythrocytic 1) geninin patogen varianti erkon infantil
epileptik ensefalopatiyanin 5-ci tipi kimi assosiasiya edilir. Xostaliyin bu tipi yenidogulmuslarda
1-1,6:100 000-5 olan nisbotdo tosadiif edilir. Qizlara nisbaton oglan usaqlarinda daha ¢ox tosadiif
olunur. Xastolik 50-70% hallarda yenidogulmuslarin 3-7 aylarinda 6ziinii biruzs verir. Nadir
hallarda qicolma tutmalar1 bes yasina kimi davam edir (ORPHA: 3451). Xostolik bir qisim
pasientlordo mikrosefaliya ilo xarakterizo olunur, vizual diqget nozoro ¢arpmir, optik disklor goz
kolobomasina banzar olur, xroniki tonik tutmalar, agir va dorin aqli zaiflik, nitqin inkisaf geriliyi,
diqgotin nozori catismazligi, hiperaritmiya, spastik kvadriplegiya, hiperrefleksiya, sorbost
harakeatin mohdudiyyati, hipotoniya, diffuz hipomielinasiya, beyinin genis atrofiyasi, doysnok
cismin daralmasi, serebral atrofiya, beyin kokiiniin atrofiyasi qeyd olunur (OMIM®: 613477)
(Rose, 2010; Hamdan et al., 2012; Nonoda et al., 2013).

SPTANI geni hiiceyra sitoskeletinin spektrin ziilallar ailosinin sintezindo istirak edir.
Sitoskelet proteinlori asas tikinti ziilallar1 oldugundan, plazma ziilallariin stabilizasiyasinda vo
hiiceyro daxili organellorin toskilindo istirak edir. Spektrinlor alfa vo beta dimerlordon togkil
olunmusdur vo tetramerlorin formalasdirilmasinda istirak edir. Qeyri-eritrositar hiiceyroalordo
xarakter ekspressiyani tomin etmok {i¢iin SPTANI geni alfa spektrini kodlasdirir. Kodlasdirilmig
ziilal digor hiiceyro funksiyalarini, DNT reparasiyast vo hiiceyronin tonzim olunmasini tomin
edir. Gendo mutasiyanin olmasi erkon epileptik ensefalopatiya-5 xostoliyino sobob olur.
Alternativ splaysingin ¢oxsayli transkript variantlar1 gostorilmisdir [provided by RefSeq, Sep
2010].

Gen 9 sayli xromosomun uzun c¢iynindo (q), 34.11 sahodo yerlosir (9q34.11). Genom
koordinati:  GRCh38): 9:128,552,563-128,633.661 (NCBI). Genin molekulyar orazisini
128,552,564-128,633,662 nukleotid asas1 togkil edir (Homo sapiens Annotasiyanin yenilonmis
versiyasi 109.20200228, GRCh38.p13) (NCBI).

Saokil 1-do 9 sayli xromosomun sxematik sokili vo SPTANI geninin yerlasdiyi 9q34.11 gen
sahosi gostorilmisdir.
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Sakil 1. 9 sayli xromosom vo SPTANI geninin yerlosdiyi 9q34.11 gen sahasi
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Bir sira diinya 6lkolorindo aparilan genetik todqiqatlar noticasinds erkon epileptik ensefalo-
patiya diagnozlu xostolordo SPTANI geninin miixtalif mutasiyalar1 askar edilmisdir. Yapon
alimlori erkon epileptik ensefalopatiya diagnozlu xostolorin diizgiin vo effektiv miialicolorinin
aparilmasi magsadils genetik todqiqatlara boyiik shomiyyat verirlor (Writzl et al., 2012).

Genetik analizlor vacib diagnostik metodlardan biridir. Miiasir genetik diagnostika xastaliyo
olan genetik meyilliliyi, risk faktorlarina olan hassaslig1 agkar edir (Tohyama et al., 2008; Zhu et
al., 2017.

Son illorin nagrlorinds monogen tabiotli erkon EE diagnozlu xastalorin miialicasindo target-
hadof terapiyanin effektliyi gostorilir. SCNI/A geninin mutasiyasinda Stiripentolun, SCN8A
geninin miialicesinde Difeninin, STXBPI geninin miialicasinde Levetirasetamin totbiq edilir.
Erkon EE-nin effektiv profilaktikasi vo miialicosi moagsadilo birinci novbodo xostoliyin gen
soviyyasinda genetik variantlarini doqiqlosdirmek lazimdir (Stabach et al., 1997; Saitsu et al.,
2010).

Tadqiqat isinin maqgsadi, milasir molekulyar-genetik metodlardan istifado etmoklo ilk dofo
olaraq erkon EE diagnozlu azarbaycanli pasientin genetik variasiyalarin1 yronmak olmusdur.

MATERIAL VO METODLAR

Epileptik ensefalopatiya diaqnozlu pasient H.Z. (2019-cu il tovallidlii) qiz qohum nigahdan
diinyaya golmisdir. Valideynlori omi usagidir (ikinci doracali gan qgohumlugu). Xosto H.Z. ailods
ticlincili usaqdir. 17 vo 19 yash iki saglam qardas1 var.

Genetik analiz mogsadilo xosto H.Z vo valideynlorindon venoz gan li¢ miixtolif DBS kartina
(Dry blood spot) hopdurulmus, bir saat miiddotindo otaq temperaturunda quruduldugdan sonra
genetik analizin aparilmasi {iglin xiisusi zorfdo Almaniyanin CENTOGENE laboratoriyasina
gondorilmisdir.

Genetik analiz mogsadilo fluorimetrik metoddan vo maye xromatoqrafiyadan istifado
edilmisdir. Genetik analizlor polimeraza-zoncir reaksiyasina asaslanmigdir. Bels ki, xastaliyin
analizinin aparilmasi iiclin iso Almaniya QIAGEN firmasinin istehsali olan geno-
micDNAandRNA kitindon istifado edilmisdir, Genom DNT-nin vo polimeraza-zoncir reak-
siyasina (PZR) ugramis DNT fragmentlorinin intakthig1 1,7%-1i agaroza gelinds elektroforezlo
tadqiq edilmisdir (PowerPacBasicGelDoc™EZ,ABS istehsali).

PZR asagida qeyd olunmus temperatur soraitinde aparilmisdir: 96°C-2 dogiqo (96°C-30',
55°C-30", 75°C-2 doqiqo. Bu tsikl 25 dofo tokrar olunub), 72°C-10 dogiqove 4°C fasilo. PZR
Almaniyanin “Professional Thermocycler Biometra” firmasinin istehsali olan aparatda aparil-
migdir. Hor bir genom fragmenti {iclin bir cilit Forward vo Reverse praymerlordon istifado
edilmisdir. Birinci morhalo PZR ugramis DNT fragmentlorin tomizlonmosi xiisusi maqnitlorin
(Agencourt AMPure XP PCR purification» vo SPRIPlate 96 Super Magnet Plate) {lizorindo
aparilmisdir. Tomizlonmis DNT fragmentlorinin ikincili amplifikasiyasi asagida geyd olunmus
soraitde aparilmisdir: 95°C-2 daqige, (95°C-30", 55°C- 30", 77°C-2 daqige 25 tsikl va 72°C 10
doqiqp, fasilo 4°C-do. Tomizlonmis fragmentlordo nukleotid ardicilligi Syronilmisdir. SPTANI
geninin birbaga sekvenslosdirilmosi Sanger iisulu ilo hoyata kegirilmigdir. Metodun istifadosilo
SPTANI geninin daxilindo mévcud mutasiyani analiz etmok miimkiin olmusdur. Whole Exome
Sequencing metodundan istifado edilmisdir. Metod CENTOGENE laboratoriyasinda (Rostok s.,
Almaniya) islonib hazirlanmisdir ( Trujillano et al., 2016).

NOTICOLOR VO ONLARIN MUZAKIROSI
Genetik analizin naticesi olaraq SPTANI geninin 2908-ci voziyyatindo quanin nukleotidi

adenin nukleotidi ilo ovoz edilmisdir (SPTANIc.2908G>A). Mutasiyanin naticosi olaraq,
qlutamin amintursusu lizin amintursusu ilo ziilalin 970-ci voziyyotindo ovoz olunmusdur
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(Glu970Lys). Professional 2019.1 qaydalara asason genin bu variant1 epileptik ensefalopatiyanin
osas sababi kimi qeydo alinmusdir. Ailonin molekulyat-genetik analizinin naticolori 1 sayl
cadvolds verilmigdir. Mutasiya missens mutasiyalar tipino aiddir. Pasientdo mutasiyanin
homoziqot irsiyyat tipi, valideynlords heteroziqot irsiyyat tipi miioyyon edilmisdir

Epileptik ensefalopatiya diagnozlu pasientds ilk dofo SPTANI geninin bu mutasiyasi
identifikasiya edilmis, mutasiyanin valideynlor torofindon xastoys irson Gtiiriilmosi molum
olmusdur. Mutasiya haqqinda olavo molumat yoxdur. CENTOGENE vo ACMG (American
College of Medical Genetics)tovsiyalorino osason mutasiya vaciblik doracosine asason 3-cii sinfo
aid edilmisdir.

Cadval 1. H.Z. ailesinin molekulyar-genetik analizinin naticalari

Pasient v Gen Gen Amintursu irsivvot tini Tip va
valideynlari mutasiyasi dayisikliyi yyatfip klassifikasiya
H.Z. usaq SPTANI | 2908 G>A (Glu970Lys) Homoziqot Missens, Sinif 3
H.S. ana SPTANI | 2908 G>A (GIu970Lys) Heteroziqot | Missens, Sinif 3
H.T. ata SPTANI | 2908 G>A (GIu970Lys) Heteroziqot | Missens, Sinif 3

Aparilan todqiqat isinin naticolorine asasan erkon epileptik ensefalopatiya diaqnozlu 9 ayliq
usaqda SPTANI geninin missens mutasiyast genin 2908-ci voziyystindo quanin nukleotidinin
adenin nukleotidi ilo ovozi identifikasiya edilmisdir (SPTANI 2908G>A). Erkon epileptik ense-
falopatiya diagnozlu pasientin genetik miiayinosindon oldo edilmis noticoya osason xostaliyin
profilaktikast moqgsadilo Azorbaycan Respublikasinda oxsar diagnozlu usaqlarin hamisinda
SPTANI geninin skrininginin aparilmasi tovsiys edilir.

ODOBIYYAT

Bailey S.D. (2013) Variation at the NFATC2 locus increases the risk of thiazolidinedione-
induced edema in the Diabetes Reduction Assessment with ramipril and rosiglitazone
Medication (DREAM) study. (PMID: 20628086) DREAM investigators Diabetes care, p. 12-
16

Cianci C.D., Morrow J.S. (1999) Brain and muscle express a unique alternative transcript of
alpha II spectrin // (PMID: 10625438) Biochemistry, p. 23-34

Cianci C.D., Zhang Z., Pradhan D., Morrow J.S. (1999) Brain and muscle express a unique
alternative transcript of alpha-II spectrin // Biochemistry 38: 15721-15730

De Ligt J., Willemsen M.H., van Bon B.W., Kleefstra T., Yntema H.G., Kroes T. (2012)
Diagnostic exome sequencing in persons with severe intellectual disability / N. Engl. J., Med.
367(20):1921-9

Hamdan F.F., Saitsu H., Nishiyama K., Gauthier J., Dobrzeniecka S., Spiegelman D.,
Lacaille J.-C., Decarie J.-C., Matsumoto N., Rouleau G.A., Michaud J.L.
(2012) Identification of a novel in-frame de novo mutation in SPTANI1 in intellectual
disability and pontocerebellar atrophy //Europ. J. Hum. Genet. 20: 796-800

Nonoda Y., Saito Y., Nagai S., Sasaki M., Iwasaki T., Matsumoto N., Ishii M., Saitsu
H. (2013) Progressive diffuse brain atrophy in West syndrome with marked
hypomyelination due to SPTAN1 gene mutation // Brain Dev. 35: 280-283.

Rose J.E, Uhl G.R. (2010) Personalized smoking cessation: interactions between nicotine dose,
dependence and quit-success genotype score // (PMID: 20379614) Molecular medicine
(Cambridge, Mass.) 7, 9, 10-13.

108



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, IX cild, Ne 2 (2020)

SaitsuH., TohyamaJ., KumadaT., EgawaK., HamadaK., Okadal., MizuguchiT., OsakaH.,
MiyataR., FurukawaT., HaginoyaK., HoshinoH. etal. (2010) Dominant-negative muta-
tions in alpha-II spectrin cause West syndrome with severe cerebral hypomyelination,
spastic quadriplegia, and developmental delay //Am. J. Hum. Genet. 86: 881-891

Stabach P.R., Morrow J.S. (1997) Site-directed mutagenesis of alpha II spectrin at codon 1175
modulates its mu-calpain susceptibility // (PMID: 8993318) Biochemistry 4, 21-24

Tohyama J., Akasaka N., Osaka H., Maegaki Y., Kato M., Saito N., Yamashita S., Ohno
K. (2008) Early onset West syndrome with cerebral hypomyelination and reduced
cerebral white matter // Brain Dev. 30: 349-355
Trujillano D., Bertoli-Avella A.M., Rolfs A. (2016) Clinical exome sequencing: results from
2819 samples reflecting 1000 families // Eur. J. Hum. Genet. Feb; 25(2): 176—182. Published
online Nov 16

Vissers L.E., Gilissen C., Veltman J.A. (2016) Genetic studies in intellectual disability and
related disorders // Nat. Rev. Genet.;17(1):9-18

Writzl K., Primec Z.R., Strazisar B.G., Osredkar D., Pecaric-Meglic N., Kranjc B.S.,
Nishiyama K., Matsumoto N., Saitsu H. (2012) Early onset West syndrome with severe
hypomyelination and coloboma-like optic discs in a girl with SPTAN1 mutation. Epilepsia
53:e106-e110, Note: Electronic Article.

Zhu X., Padmanabhan R., Copeland B., Bridgers J., Ren Z., Kamalakaran S., O'Driscoll-
Collins A., Berkovic S.F., Scheffer LLE., Poduri A., Mei D., Guerrini R., Lowenstein D.H.,
Allen A.S., Heinzen E.L., Goldstein D.B. (2017) Case-Control collapsing analysis identifies
epilepsy genes implicated in trio sequencing studies focused on de movo mutations //
Genet. Nov 29; 13(11)

MOJIERYJAPHO-TEHETUYECKOE NCCJIEJOBAHUE I'EHA SPTAN1 Y IIAHIMEHTA
C IMATHO30M PAHHSAA DQITMJIIEIITHYECKASA SHIOEAJIOIIATUSA

* 3,C.HacuboBa', K.A.Ammesa', A.K.Mamenoeitnin>

I . .
Bakunckuii 2ocyoapcmeennblil ynugepcumen

2 . - .
A3epbationcanckutl MeOUYUHCKULYHUGEPCUmem
3

Jlemckas negponozcuueckas 601bHUYA

MonekynapHO-reHeTHUECKHE UCCIICIOBAaHNUS PaHHEH 3MMIeNTHYECKON SHIe(AIONaTHH Y HACETICHUS
AzepOaiimkanckoil PecryOnmukn 0 HACTOSIIIET0 BPEeMEHH HE TMPOBOIWIHCH.PaHHSS smuminenTmdeckas
sHIe(daNonaTusl OTHOCUTCS K Tpynrne 3abojeBaHWi pa3nuyHOM dTHonorud. Llenpio Hamero uccieno-
BaHMsI ObLIO MPOBEJCHUE BIIEPBbIe aHANIN3a a3epOaiiaHCKOro MalueHTa, y KOTOPOro Oblia TUarHOCTH-
poBaHa paHHAA SHMICNTHYECKas 3HUE(PAIONaTHs C HCHOJIb30BAHHEM COBPEMEHHBIX MOJEKYJISIPHO-
FCHETUYECKMX METOJIOB, JUIS W3yueHUsi reHetuku 3abosieBanus.Ckpununr rena SPTANI y nerei ¢
AHAJIOTMYHBIMH JAMArHO3aMU ObUT MPOBEICH HAaMU C LIETIbI0 MOJIEKYJISIPHO-TEHETUYECKOTO MCCIeI0BaHUS
paHHel SNMIeNTHYEeCKOH SHIedaNTonaTHH.

B YuebHo-TepaneBTHICCKON KIIMHUKE A3epOaiiiKaHCKOTO METUITHHCKOTO YHUBEPCHUTETA y peOeHKa,
2019 rona poxaeHUs M0 KIMHHYECKHM MPOSBICHUSIM ObUIa AUATHOCTUPOBAaHA PaHHSISI SMIJICTITHYCCKAS
sHuedanonarus. [Ipu cocraBieHNH IreHEAIOTHH ObIIO BBIABICHO, YTO POAMTENM MALMEHTa, a TaKKe MX
PONHUTENTN COCTOSUTM B OJNW3KOPOACTBEHHOM Opake. Takum 00pazoM, OTIBI POIUTENICH IalMeHTa
SABIISIFOTCSA OpaThsiMU. BbUT MpOBeZIeH reHeTHUECKUil aHainu3 OOJNILHOTO W ero poaurenei. J{is ananmza,
BEHO3HOMKPOBBIO NponuThIBNIM TpU pasHble kapTel DBS (Dry blood spot), a mocie cymku B cenuans-
HOM KoHBepTe oTnpasisuia B nadopatoputo CENTOGENE (r. Poctok, ['epmanust). aj1st TeHETHYECKOTO
ananu3a. [Ipamoe cexBennpoBanne rena SPTANI npoBonumm Meronom Canrepa. Mcnomis3yst 3TOT METO/,
MOXKHO OBIJIO TPOBEPUTH CYILIECTBYIOIIYI0O MyTanuio B reHe SPTANI. Bwul HMConb30BaH METO[
cexBernpoBanug Whole Exome (CentoXome®), pazpadoTtannsiii B nadopatropun CENTOGENE
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Hcnonp3ysi KOMOMHALMIO COBPEMEHHBIX MOJIEKYJISIPHO-TEHETHUECKHMX METOAOB Y 9-MecsyHOro
pebeHKka ¢ paHHeH MWIENITHYECKOH dHIIe(anonaTruel, Obuia HACHTH(UITMPOBAHA MICCEHC MyTallns TeHa
SPTANIB 2908 mo3uuuu reHa MPOW3OLUIA 3aMeHa ryaHuHa Ha anenuH (SPTANI 2908 G > A). B
pesyJbTaTe MyTalMd aMUHOKHCIIOTA TI0TaMuH B 970 mo3unun Oenka Obliia 3aMEHEHa aMHUHOKHUCIIOTOH
mmsuaoM  (Glu970Lys). B cootBerctBum ¢ pexomenmanusmu staboparopun CENTOGENE u ACMG
(American College of Medical Genetics), MyTaius ocTereH! BaKHOCTH ObLIIa OTHECEHA K 3 Kiaccy

[Hannas mytauust reHa SPTANI Obina BriepBble BBISBICHA Y HAalMEHTa C IMAarHO30M 3IMICHTHYECKAs
sHuEe(daNONaTUsl, U YCTAHOBJIICHO, YTO MyTallUs yHAcCJIeOBaHa OT POAUTEINEH.

B nensx mpouiakTHKM paHHEH SIHIENTHYEeCKOW dSHiedanonatuy cpeau HaceneHus AsepOaii-
oKaHCKOM PecmyOnuKM y ManuMeHTOB ¢ aHAJIOTHYHBIMU JHAarHO3aMH PEKOMEHAYETCS MPOBOIUTH CKPHU-
HUHT reHa SPTAN]

Knrouesoie cnoea: CEH, Xpomocoma, npoqbwzakmuka, CKPUHUHZ, CEKBEHC, MYymMAayusl.

MOLECULAR GENETIC STUDY OF SPTAN 1 GENE OF EARLY EPILEPTIC
ENCEPHALOPATHY PATIENT

Z.S.Nasibova', K.A.Aliyeva', A.K.Mammadbayli**

'Baku State University
’Azerbaijan Medical University
Children's Neurological Hospital

Molecular genetic studies of early epileptic encephalopathy in the population of the Republic of
Azerbaijan have not been research to date. Early epileptic encephalopathy belongs to a group of diseases
of various etiologies. The purpose of our research was to conduct an analysis of an Azerbaijani patient
diagnosed with early epileptic encephalopatia for the first time using modern molecular genetic methods,
to study the genetics of the disease. In order to research of molecular genetic study of early epileptic
encephalopathy, we screened the SPTANI gene among children with similar diagnoses.

A child born in 2019 was diagnosed with early epileptic encephalogatia at the Azerbaijan Medical
University's Teaching Therapeutic Clinic. During the compilation of the genealogy, it was determined
that the patient's parents, as well as his parents, were in the marriage of close relatives. Thus, the fathers
of the patient's parents are brothers. Genetic analysis of the patient and his parents was performed. For
analysis, venous blood was soaked in three different DBS (Dry blood spot) cards and after drying, it was
sent to the German CENTOGENE Laboratory in a special envelope for genetic analysis. Direct
sequencing of the SPTANI gene was performed by the Sanger method. Using the method, it was possible
to test an existing mutation within the SPTANI gene. The Whole Exome Sequencing method
(CentoXome®) was used. The method was developed in CENTOGENE laboratory (Rostock, Germany).

Missens mutation of the SPTANI gene in a 9-month-old child diagnosed with early epileptic
encephalopathy using a combination of modern molecular genetic methods: quanine nucleotide
replacement with adenine nucleotide has been identified in gene 2908 (SPTANI 2908G> A). As a result
of the mutation, the amino acid glutamine was replaced by the amino acid lysine at position 970 of the
protein (Glu970Lys). According to the recommendations of CENTOGENE Laboratory and ACMG
(American College of Medical Genetics), the mutation was classified as grade 3 according to the degree
of importance.

For the first time in a patient diagnosed with epileptic encephalopathy, this associated identity of
SPTANI has been identified, with no indication that the mutation has been localized.

Among the new alcoholic diseases in the Republic of Azerbaijan are the centers for the treatment of
early epileptic encephalopathy and health disease SPTANI gene screening.

Keywords: gene, chromosome, prophylaxis, skreening, sekvens, mutation
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VARVARA AXMAZININ ZOOPLANKTONU
K.A.TAPDIQOVA b.ii.f.d.

AMEA Zoologiya Institutu, Azarbaycan Respublikasi, Baki 5., AZ 1004, A.Abbaszada kiig., 1128 donga,
504 mohallo
konultapdiqova@gmail.com

Yevlax rayonu Jrazisinda yerloson axmazlardan biri do Varvara axmazidir. Maqalads 2019-cu
ildo fasillor iizro Varvara axmazinda zooplanktonun név torkibi haqqnda molumat verilir.
Tadgiqat naticasindo 14 nov qeyds alinmisdir. Bu novlordon 4-ii rotatorilorin S.pectinata,
A.pridonta, B.calyciflorus, K.cochlearis, 6-s1 saxabigciqh xorconglorin S.vetulus, G.testudinaria,
Ch.sphaericus, P.aduncus, A.affinis, B.longirostris, 4-ii Kkiirokayaqlhh xarconglorin M.albidus,
E.macruroides, P.fimbriatus, M.leuckarti niimayandalaridir.

Moaskunlagsma xarakterind gora axmazin zooplanktonunda qeyds aliman novlor 3 qrupa
béliiniir: a) asl plankton noévlor — S.pectinata, A.pridonta, B.calyciflorus, K.cochlearis, B.longirostris,
M.leuscarti b) bitkilor arasinda yasayan novlor — S.vetulus, G.testudinaria, Ch.sphaericus,
P.aduncus, M.albidus, E.macruroides, P.fimbriatus, 3)planktobentos nov- Alona affinis.

Varvara axmazindan zooplanktona aid materiallar (komiyyat vo keyfiyyat niimunalari) 2019-
ci ildo fasillor iizra hidrobiologiyada qobul olunmus klassik metodlarla — axmazda avvalcadon
secilmis 5 bioloji stansiyadan Apsteyn torundan vo miixtalif 6lciilii tor kofkirlordan istifads olun-
magqla toplanmisdir. Umumilikds 32 zooplankton niimunasi gotiiriilmiisdiir ki, bunlardan 20-si
komiyyat, 12-si keyfiyyat niimunasidir. Zooplankton névlorinin toyinati zamam tayinat kitabla-
rindan vo internet resurslarindan istifads edilmisdir.

2019-cu ildo Varvara axmazinin zooplanktonunda qeyds alinan novlordon 11-ina (S.pectinata,
A.pridonta, B.calyciflorus, K.cochlearis, Ch.sphaericus, A.affinis, B.longirostris, M.albidus, E.macru-
roides, P.fimbriatus, M.leuckarti) biitiin il boyu rast golinir. Bu ndvlor hom do axmazin qis
kompleksinin (dekabr) tarkibins daxildirlor. Qeyds alinan névlarin (14 név) demak olar ki, hamusi
zooplanktonun yaz, yay vo payiz komplekslarinin toskil olunmasinda bu va ya digar doracado istrak
edirlor. S.vetulus, Ch.sphaericus, B.longirostris yaz faslinin (may) aparici novloridir, bu cahatdan
M.albidus vo M.leuckarti ikinci daracali novlor hesab oluna bilar. Zooplanktonun yay kompleksindo
(iyul) S.vetulus, Ch.sphaericus, M.albidus, E.macruroides, P.fimbriatus, M.leuckarti dominant,
B.calyciflorus, K.cochlearis, G.testudinaria, P.aduncus, A.affinis, B.longirostris subdominant novlor-
dir. Payiz faslindo Ch.sphaericus, B.longirostris, M.albidus, M.leuckarti novlari rast golms intensiv-
liyina gora forqlanirlar, bels ki, bu novlora gotiiriilon niimunalarin 75-100%-inds tasadiif olunur.

Acar sozlar: Varvara axmazi, zooplankton, rotatori, saxabigciqli xar¢ang, kiirokayaql xor¢ong, név
torkibi

GIRIS

Axmaz g0l vo ya axmazlar iri ¢aylarin kohno yataginda vo ya dasqmnlar zamani ¢ayin
otrfindaki calalarda omals golon, hazirda ¢ayin indiki yatagindan konarda qalmis kigik orazilori
ohato edon su tutarlaridir. Onlar osason aypara formasinda olur. Axmazlarin bir qismi uzun
miiddot g6l kimi mévcudlugunu qorub saxlayir, digorlori iso bataqliga cevrilir, six gamis congal-
liklori ilo &rtiiliir, todricon tamamilo quruyur. Kiir ¢ayini asag1 axarinda — Yevlax, Imisli, Saatls,
Sabirabad, Bilosuvar rayonlarinin osrazisinde ¢ox sayda axmazlar vardir. Yevlax rayonu orazi-
sindo belo axmazlarin say1 daha ¢oxdur. Bunlara misal olaraq Aynali, Yetimkiir, Qaraoglan,
Qarxun, Morzili, Varvara axmazlarini géstormok olar.

Axmazlarin faunasi onlar1 omolo gotiron ¢aylarin faunasindan bir o qodor do forqlonmir.
Onlarin faunasi da ilk vaxtlar yaxin orazilordaki su tutarlarinin, osason formalasmasina sobob
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olan cayin faunasinmi tokrarlayir vo miioyyon miiddotdon sonra ¢ay-gdl vo nohayot golloro xas
olan fauna-floraya sahib olur (Sliyev vo b., 2018). Kiir ¢ayinin asag1 axarinda olan géllorin vo
axmazlarin faunasi1 demok olar ki, eynidir, onlarin faunasi ii¢lin asas monbo bu gollori vo
axmazlariformalagdiran Kiir c¢ayr olmusdur. Axmazlarin hidrofaunasi indiya qodor zoif
oyranilmisdir. Biitiin bu deyilonlors gors Varvara axmazinin zooplanktonu maraga sabab oldu.

Varvara axmazi Yevlax rayonu orazisinde Haciselli-Varvara yolunun sag torofinds yerlosir,
Varvara su anbarina godor uzanir. Axmazin yalniz morkozi hissosindo agiq su saholori vardir,
digor hissolori qamis-qarg1 congolliklori ilo ortiilmiisdiir. Maksimal dorinliyi 1,5 metrdir. Quruntu
koskin, spesifk ¢iiriintii qoxusu veran qara lildir, suyunun soffaflig1 1 metrdon azdir. II arzinda
suyun temperaturu miisbat 5-30°C arasinda doyisir.

MATERIAL VO METODLAR

Varvara axmazindan zooplanktona aid materiallar 2019-ci ilds fasiller {izro hidrobiologiyada
gobul olunmus klassik metodlarla toplanmisdir (Kucenes, 1950, 1956). Materiallar (komiyyat vo
keyfiyyot nlimunalori) total sokildo axmazda ovvalcadon secilmis 5 bioloji stansiyadan Apsteyn
torundan vo miixtolif lgiilii tor kofkirlordon istifado olunmagqla toplanmusdir. Umumilikdo 32
zooplankton niimunasi gotlriilmiisdiir ki, bunlardan 20-si komiyyot, 12-si keyfiyyot niimu-
nasidir.

Toplanmis materiallar yerindoco 4%-li formalin mohlulu ilo fikso edilorak, etiketlo tomin
olunduqdan sonra laborator seraitdo MBS-1, MBS-9 binokulyar vo Olimpus Cx 41 RF mikro-
skoplar1 vasitosi ilo komiyyat vo keyfiyyot analizi edilmisdir. Zooplankton ndvlorinin toyinati
zamani toyinat kitablarindan vo internet resurslarindan istifado edilmisdir (bopyuxkuii, 1960,
KaceimoB, 1976, KyTtukosa, 1970, ManyiinoBa, 1964).

Rastgalmo tezliyini miioyyonlosdirmok mogsadi ilo gotiiriilmiis biitlin numunslorin sayinin
icarisindo ndviin fordlorinin rast golindiyi niimunalorin sayinin neg¢o faiz togkil etdiyi miioyyon-
losdirilmis vo asagidaki diistur asasinda yerins yetirilmisdir:

P ="x100%
n
burada, P — rastgolmao tezliyi,
m — noviin geydo alindig1 niimunslorin sayi,
n — biitlin niimunalorin say1 (Jlakun, 1973).

NOTICOLOR VO OLARIN MUZAKIROSI

2019-cu ildo Varvara axmazinin zooplanktonunda 14 név geydo alindi. Bu névlordon 4-ii
rotatorilorin— S.pectinata, A.pridonta, B.calyciflorus, K.cochlearis, 6-s1 saxabigciqli xor¢ong-
lorin—S.vetulus, G.testudinaria, Ch.sphaericus, P.aduncus, A.affinis, B.longirostris, 4-i
kiirokayaqli xor¢onglorin — M.albidus, E.macruroides, P.fimbriatus, M.leuckarti niimayandolori-
dir (codvoal). Yuxarida adlar1 sadalanan névlor Azorbaycanin daxili su hdvzalori {igiin xarakterik
novlordir. Onlara hom miksoqalin (sortohor), hom do sirinsularda rast golinir. Oliqo-B-a-
mezosaprob (0-f-a) novlordir, saprobluq indekslori 1,20-2,50 arasinda doyisir (IImotHukoB u ap.,
2017).

Maskunlagma xarakterino goro axmazin zooplanktonunda geyds aliman novleri asagidaki
gruplara bolmok olar: a) osl plankton névler — S.pectinata, A.pridonta, B.calyciflorus,
K.cochlearis, B.longirostris, M.leuscarti axmazda agiq su sahalorindo, pelegialda qeyde alinirlar,
b) bitkilor arasinda yasayan novler — S.vetulus, G.testudinaria, Ch.sphaericus, P.aduncus,
M.albidus, E.macruroides, P.fimbriatus qamis-qarg1 congolliklori, su bitkilori ilo zongin saho-
lordo daha ¢ox sayda geydo alinirlar, 3) planktobentos név - Alona affinis - dibdo va diba yaxin
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su qatlarinda moskunlasir. Maskunlasma xiisusiyyatine gors B.longirostris, M.leuskartiosl plank-
ton novlori olsa da, axmazda bitkilorlo zongin, gilines sualart ilo yaxst isiqlandirilan sahil
sularinda onlara daha ¢ox sayda tosadiif olunur.

2019-cu ilde Varvara axmazinin zooplanktonunda qeyds alman ndvlerdon 11-ino
(S.pectinata, A.pridonta, B.calyciflorus, K.cochlearis, Ch.sphaericus, A.affinis, B.longirostris,
M.albidus, E.macruroides, P.fimbriatus, M.leuckarti) biitlin il boyu rast golinir. Bu ndvler hom
do axmazin qis kompleksinin (dekabr) torkibine daxildirlor. Qeyds alinan névlorin (14 nov)
demak olar ki, hamis1 zooplanktonun yaz, yay vo payiz komplekslarinin togkil olunmasinda bu
vo ya digor dorocodo istrak edirlor. S.vetulus, Ch.sphaericus, B.longirostris yaz foslinin (may)
aparici novloridir, bu cohatdon M.albidus vo M.leuckarti ikinci deracali ndvler hesab oluna bilor.
Zooplanktonun yay kompleksindo (iyul)S.vetulus, Ch.sphaericus, M.albidus, E.macruroides,
P.fimbriatus, M.leuckarti dominant, B.calyciflorus, K.cochlearis, G.testudinaria, P.aduncus,
A.affinis, B.longirostris subdominant novlordir. Payiz foslindo Ch.sphaericus, B.longirostris,
M.albidus, M.leuckarti ndvlori rast golmo intensivliyino gore forqlonirlor, bels ki, bu ndvlers
gotiiriilon niimunalarin 75-100%-inds tesadiif olunur (cadval).

Cadval. 2019-cu ilds fasiller {izra Varvara axmazinda zooplanktonun nov torkibi

adgiqatin tarixi Yaz Yay Payiz Qis
No | Novlarin siyahisi (may) (iyul) (sentyabr) | (dekabr)
Rotatoria
1 | Synchaeta pectinata Ehrenberg, 1832 ++ ++ + +
2 | Asplanchna pridonta Gosse, 1850 ++ ++ + +
3 | Brachionus calyciflorus Pallas, 1766 ++ 4+ + +
4 | Keratella cochlearis (Gosse, 1851) ++ -+ + +
Cladocera=Anomopoda
5 | Simocephalus vetulus (O.F.Miiller, 1776) 4+ - ++ -
6 | Graptoleberis testudinaria (Fisher, 1814) ++ +++ + -
7 | Chydorus sphaericus (O.F.Miiller, 1785) -+ - -+ +
8 | Pleuroxus aduncus (Jurine, 1820) ++ +++ + -
9 | Alona affinis Leydig, 1860 ++ +++ + +
10 | Bosmina longirostris (O.F.Miiller, 1785) 4+ - -+ +
Copepoda
11 | Macrocyclops albidus (Jurine,1820) 4+ -+ -+ +
12 | Eucyclops macruroides (Lilljerborg, 1901) ++ -+ ++ +
13 | Paracyclops fimbriatus (Fisher, 1853) ++ -+ ++ +
14 | Mesocyclops leuckarti (Claus, 1857) 4+ - +++ +
Comi : 14 14 14 11

Qeyd: Noviin niimunalarinin 25 %-ds rast golinmasi bir “+”-la, 50 %-das rast galinmasi “++7-la, 75 %-da
rast golinmosi “+++-1a, hamisinda (100 %) rast golinmosi “++++"-la isaro edilmigdir.
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300IINTIAHKTOH BAPBAPUHCKOI'O AXMA3A
K.A.-TanTbirona
HUnemumym 3oonoeuu HAHA

BapBapuHckuii axma3 OJIMH U3 axMa30B KOTOPBIM HAXOJUTCA Ha TeppUTOpuU EBnaxckoro paiioHa.
B crarbe mpuBomuTCs MHQOpMAaMs O BHIOBOM COCTaBE 300IUIAHKTOHa BapBapuwHCKOro axmasza 1o
cezoHaMm 2019 roga. B pesynbpTaTe ncciaenoBaHuid BBISIBICHO 14 BUAOB, OTHOCSIIUXCA K 300IJIAHKTOHY.
W3 mux xonoBpatku, — 4 Bupa (S.pectinata, A.pridonta, B.calyciflorus, K.cochlearis), BeTBHCTOYCHIE
pakoobpasnbie — 6 BUIOB (S.vetulus, G.testudinaria, Ch.sphaercus, P.aduncus, A.affinis, B.longirostris),
BecJoHOTHE pakooOpasubie — 8 BUnoB (M.albidus, E.macruroides, P.fimbriatus u M.leuckarti).

CornacHo MecTy OOWTaHUsI BUJBI, TIEpeUYNCIeHHbIE B 300IUNIAHKTOHE axMasa, AENSTCS Ha 3 TPYIIIbL:
a) HACTOSIIIAE TUTAHKTOHHBIC BUIBI —S.pectinata, A.pridonta, B.calyciflorus, K.cochlearis, B.longirostris,
M.leuscarti b) BunbI KUByLIHE MKy pacteHusmu —S.vetulus, G.testudinaria, Ch.sphaericus, P.aduncus,
M.albidus, E.macruroides, P.fimbriatus c¢) mnnaHkToOeHTOCHBIH BUI — Alona affinis. Matepuainsl
300TJIaHKTOHA (KOJMYECTBEHHBIE M KadeCTBeHHBIE 00pa3iibl) N3 BapBapnHCKOro axmasza coOMpamch 1Mo
cezoHaMm 2019 roxy KiaccHYeCKMMHM METOJaMH, MPUHATHIMH B THJIPOOHOJIOTMM HAa 5 IpeIBapUTENbHO
BBIOpaHHBIX OMOIOTUYECKUX CTAHIMAX MPH IMOMOIU CETH AMIITEHHA U CAYKOB C Pa3HOTO KanulOpa CeTu.
Bcero 6puto cobpano 32 oOpasma 300rutaHkToOHa, 20 M3 KOTOpPHIX OBUIM KOJNWYEeCTBEHHBIMH, a 12 -
KayeCTBEHHBIMH. J[JIs1 omnpesesieHnsl 300TUIAHKTOHHBIX BHJIOB OBUIM HCIIOJIb30BAHBI ONPEACIHTENN U
WHTEPHET-PECYPCHI.

W3 3apeructpupoBaHHBIX BUAOB, B 300IUIaHKTOHE Bapmapunckoro axmasa B 2019 roay 11 Bugos
(S.pectinata, A.pridonta, B.calyciflorus, K.cochlearis, Ch.sphaericus, A.affinis, B.longirostris, M.albidus,
E.macruroides, P.fimbriatus, M.leuckarti) BctpeyaeTcs KpyrJiblid TOA. DTH BUJbI TAKIKE BXOJAT B COCTAB
3MMHEr0 KoMiuiekca (nexaOpw). [loutu Bce 3apeructpupoBaHHble BUabl (14 BUAOB) B TOW WM WHOU
CTETIeHW CIIOCOOCTBYIOT OpTraHHM3allid BECEHHHX, JIETHUX M OCEHHHX KOMIUIEKCOB 300IIIaHKTOHA.
S.vetulus, Ch.sphaericus, B.longirostris Benyuiue Buibl BecHou (Mail), moatomy M.albidus v M.leuckarti
MOXXHO CUMTaTh Kak BTOPWYHBIC BUABL. B JeTHEM KOMIUIEKce 300IUIaHKTOHA (MONb) S.vetulus,
Ch.sphaericus, M.albidus, E.macruroides, P.fimbriatus, M.leuckarti SBISIOTCS NTOMHHAaHTHBIMH, a
B.calyciflorus, K.cochlearis, G.testudinaria, P.aduncus, A.affinis, B.longirostris- cyOnOMUHAHTHBEIMHU
Bugamu. Ocenwto Bunsl Ch.sphaericus, B.longirostris, M.albidus, M.leuckarti pazauuaroTcs IO
MHTEHCUBHOCTH BCTPYAEMOCTH, TaK Kak BcTpedarorcs B 75-100% coOpaHHBIX 1IpoO.

Knroueevie cnoea: Bapeapuchﬁ axmas, 300NJ1AHKNOH, KOJloepamkKu, e6€eneucmaoycovle paK006-
pasHble, 6eciionocue pClKOO6pCZ3Hbl€, 8UO0BOLL COCNAB
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ZOOPLANKTON OF THE VARVARA LAKELET
K.A.Taptigova
Institute of Zoology of ANAS

The Varvara lakelate is one of lakelates which situated in the territory of Yevlakh district. In paper
describes an information on the species composition of the zooplankton of the Varvara lakelet during
seasons in 2019 year. As a result of the hydrobiological research were found 14 zooplankton species. 4 of
these species belong to Rotifera (S.pectinata, A.pridonta, B.calyciflorus, K.cochlearis) and 6 of them
belong to Cladocera (S.vetulus, G.testudinaria, Ch.sphaericus, P.aduncus, A.affinis, B.longirostris) 4 of
them belong to Copepoda (M.albidus, E.macruroides, P.fimbriatus, M.leuckarti).

According to the habitat nature of these species which were found in the zooplankton of lakelete
they divided into 3 groups: a) typical plankton species-S.pectinata, A.pridonta, B.calyciflorus,
K.cochlearis, B.longirostris, M.leuscarti b)species inhabiting in the coastal waters with rich in aquatic
plants— S.vetulus, G.testudinaria, Ch.sphaericus, P.aduncus, M.albidus, E.macruroides, P. fimbriatus,
3)planktobentic specie-Alona affinis.

According seasons in 2019 year in the Varvara lakelate zooplankton samples (quantitative and
qualitative) were picked up in the five pre-selected biologic stations using the Apstein net and scoop-nets
of different sizes wiht classical methods for zooplankton in hydrobiology.In total 32 zooplankton samples
were picked up, 20 of them were quantitative and 12 of them were qualitative samples. For determination
of zooplankton speciese were used determination books and internet resources.

11 species (S.pectinata, A.pridonta, B.calyciflorus, K.cochlearis, Ch.sphaericus, A.affinis, B.longi-
rostris, M.albidus, E.macruroides, P.fimbriatus, M.leuckarti) were found during year — all seasons in the
Varvara lakelete. These species were also part of the winter complex (december) of zooplankton in the
lakelete. Almost all of the founded species (14 species) participate in the formation of spring, summer and
autumn complexes of the zooplankton. S.vetulus, Ch.sphaericus, B.longirostris were dominant species in
the spring (may),butM.albidus and M.leuscarti were subdominant species in this season. S.vetulus,
Ch.sphaericus, M.albidus, E.macruroides, P.fimbriatus, M.leuckarti were dominant species, but B.caly-
ciflorus, K.cochlearis, G.testudinaria, P.aduncus, A.affinis, B.longirostris weresubdominant species of
summer (july) complex of zooplankton. In autumn Ch.sphaericus, B.longirostris, M.albidus, M.leuckarti
were differ fot their frequency of occurrence, they were found 75-100% of the samples which picked up
from the lakelete.

Keywords: The Varvara lakelet, zooplankton, rotifera, cladocera, copepoda, species composition
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AOKYMEHTHPOBAHUE 'EHETHYECKHUX PECYPCOB
CEJIBCKOXO3AUCTBEHHBIX KYJIBTYP HA OCHOBE UCITIOJIb30OBAHUSA
WH®OPMAIIMOHHON TEXHOJIOT A

O.X.ABAYJ/IJIAEB kaHna. c.-X. HayK

Vsoexcxutt HUU pacmenuesoocmesa, Y3oexucman, UZ111202, Tawxenmckas obiacmo,
Kubpaiickuii paiion, noc. Bomanuxa
f abdullaev@yahoo.com

JlokyMeHTHpPOBaHHE MUPOBOTro reHo()oHAa ABJIAETCH OCHOBOI (YHKIMOHUPOBAHMSA TeHOaHKA
pacTeHMii, BHICTyNIasi B KayecTBe Ba)kKHelIero 3jeMeHTa (JOpMHPOBAHUS TeHETHYECKOI0 Pa3Ho-
o0pa3usi HAMOHAJIBHON KoJIeKIUU. bonbmoii 00beM HaKOIVIEHHBIX JaHHBIX, OCTOSIHHOE PACIIN-
peHHe KOJUIeKIHMii MHPOBBIX PAaCTUTEIbHBIX pecypcoB, yriay0jdeHHe MeTOA0B aHAIuU3a Tpedyer
COBEPIIEHCTBOBAHMA HOBBIX MOAX0A0B. /lokyMeHTHpOBaHNe U (opMHPOBaHUe WH(OPMALMOHHOMI
CHCTEMBI M0 TeHeTHYeCKHMM pecypcaM CeIbCKOXO03AHCTBEeHHBIX KYJIbTYP SIBJISIeTCS HACYUIHOM
He00XO0AMMOCTHI0O M ero ciaeayer paspuBatb. IloaTomy, yriy0JjieHue MeTONOB aHajJu3a Tpeldyer
HCI0JIb30BAaHNS HOBBIX TE€XHOJIOTUIl ynopsaoueHus nHGoOpMalnuu, cOBepIIeHCTBOBAHUS CNOCOG0B
ee XpaHeHHUs U 00paboOTKH.

B nHay4Ho-MCC/Ie0BATEJBCKOM HMHCTHTYTE PAacTeHHEBOACTBA NMPOBOAUTCH padora Mo NOKY-
MEHTHPOBaHHUIO U GopMUPOBaHNI0 UHPOPMAIMOHHON 0a3bl JAHHBIX MO0 FeHETHYECKHM pecypcam
CeJIbCKOX03AHCTBEHHBIX KYJIbTYP. s co3nannsa nadopmManuoHHoi 0a3bl JaHHBIX HEOOXOAUMBIM
ycaoBHeM siBIsieTcsl ¢00p, aHAJIM3 W cHcTeMaTH3anuMsa WH(opManuu, XpaHeHue, o0padoTka M ee
3¢ pekTHBHOE MCNOIb30BaHMe. XapaKTep NepBUYHO MHGOPMALH 0 PACTHTEJHLHOM MaTepHaJe,
TeXHOJIOTHA ee 00pa0OTKH W XpaHeHHs, a Tak:Ke HANPABJIEHUS] ee MCIOJIb30BAHHUS, ONMPeIesIIoT
CTPYKTYPY 1 (PYHKIMM KOMIILIOTePHOH 0a3bI faHHBIX. THIOBOI1 BapuaHT HHGOPMALIHOHHOIO 00ec-
NMeYeHns TaKod 0a3bl JAaHHBIX J0JIKEH COJEpP/KATh IepedYeHb PEerHCTPHUPYEMbIX XapaKTepPHUCTHK,
Ha0op cay:keOHbIX HHGOPMALMOHHBIX NMOKAa3aTeJei.

Pazpadorka HanuonHanbHoil WHGOPMANMOHHOW CcHCTeMbI MO TeHEeTHYECKHMM pecypcam
CeJIbCKOXO03HCTBEHHBIX KYJbTYP CKJIAAbIBACTCH U3 MHOTHX 3TamoB. JJIs 4eTKOro nmpeacTaBjIeHus
cojep:kaHis WHEPOPMALUOHHOW CHCTeMbl, HEOOXOAMMO COCTABUTH IepeyeHb NMPHOPUTETOB A
AOKYMEHTHPOBAHHSI M cXeMy ee pa3padorku. OCHOBHBIMHM 3ITanmamMu co3fanus HanmonaabHo#
HHPOPMALMOHHOH CHCTeMbl SABJIAIOTCA: 1) M3ydyeHHe HMMeromieiica MHGoOpMaNuM OpraHU3amMii-
JAep:kaTesieil TeHeTHYeCKMX PecypcoB pacTeHHii; 2) pa3paldorka TpedoBaHuil Kk HHpopmaumu;
3) coop unpopmanuu; 4) xpaHeHue u ymnpasJjeHue uHdopmanueii; 5) ooHapogoBanue uHop-
Manuu; 6) MOHMTOPHHT; 7) y4acTHe B CO3JaHUM MeKIYHAPOAHOH cHcTeMbl 00MeHa HH(poOpManmei
110 reHO(OHY pacTeHH.

Taxkum o0pa3om, JoKyMeHTHpPoBaHMe M (opmupoBaHue HammonaabHoi MH(OPMANMOHHOI
CHCTEMBI N0 MHPOBOMY TeHO(OHAY CeJbCKOXO03AICTBEHHBIX KYJbTYP HA OCHOBE MCIMOJb30BAHMA
HHPOPMALNMOHHOH TEXHOJOTHMH MO3BOJIUT YCKOPEHHO CHCTEeMATH3HPOBATh M AHAIM3MPOBATH WH-
(opmanmio, noBICUT 3P (PeKTHBHOCTH COXpPaAHEHHS, JOKYMEHTHUPOBAHUS, YIPABJIEHUS U HCI0JIb30-
BaHNA reHO(OHAA pacTeHN MOCPeACTBOM HAJAKUBaHUs 00MeHa MHGopManueil U repMonIa3mMon,
a TaksKe MO3BOJIUT OCYIIECTBJIATH COTPYAHUYECTBO B IN100aJbHOM MacmuTade, KOTOpoe o0ecreYuT
3¢ PpeKTHBHOE UCI0JIb30BAHUE LIEHHOTO0 reHO(oHIa HA (y1aro OyAylIuX OKOJIEHHH.

Knrouesvie cnosa: cenvbckoxossaicmeeHuvie KyJabmypbl, 2eHeMmuyecKue pecypcvl pacmeHull,
2eHOOHO, KoaneKyus, 0OKyMeHmuposauue, 6a3a OAHHLIX, XAPAKMEPUCTIUKA

BBEJIEHUE

Peruon llenTtpansHoit A3un umeeT riao0anbHOE 3HAYEHHWE MU MHUPOBYIO IIEHHOCTh. 3/1€Ch
COCPENOTOUEHO OOJBIIOE pa3HOOOpa3ue MeHETHUECKUX PECYpCOB KYJIbTYPHBIX PACTEHHMM U HX
JUKOPACTYIIHUX copoanuei. IX coxpaHeHue ABISETCA )KU3HEHHO BaXKHBIM aCIEKTOM HE TOJIBKO

118



JUISL PETUOHA, HO M JUI BCErO MHMpa B LEJIOM. DKOJIOTHYECKAE U3MEHEHUS OKPYIKAIOLIEH Cpenbl,
T€ONOJIUTUYECKHE KOHPIIUKTHI U JPyTHe TPUIHHBI IPUBOIAT K IOCTETICHHOW yTpaTe HEKOTOPHIX
LIEHHBIX BHJIOB, COKPAIIEHHUIO apeajoB, 3aMEHE SHAEMUYHbIX (OpPM I'€HETHUECKH OJIHOO0Opa3-
HbIMM COBPEMEHHBIMHM BHJaMu. B Hacrosiee BpeMsl pa3HOOOpa3He I'€HETUYECKUX PECYPCOB
pacTeHM COXPAHAETCS B MHUPOBBIX KOJUIEKLIMSX, U SBJISIETCS YPE3BBIYANHO LIEHHBIM U OIPOM-
HBIM MCTOYHUKOM TIOTEHIIMAIBHO TMOJIE3HBIX T€HOB, HEOOXOIMUMBIX CEJIEKIIMOHEpaM ISl BbIBeE-
neHus Oojiee ypoxKalHBIX COPTOB, CHOCOOHBIX JIydllle aJalTUPOBATHCS K YCJIOBHUSIM OKpYIKaro-
el cpeabl. BelpamyBanue ynydlIeHHBIX COPTOB Pa3IMYHBIX CEIbCKOXO3SHCTBEHHBIX KYJBTYP
depMepaMu, crnocoOCTBYET YCTOHYHMBOMY Ppa3BUTHIO CEJIBbCKOIO XO3scTBa M 0OECIEYEeHHUIO
IIPOIOBOJILCTBEHHOM O€3011aCHOCTH PETHOHA.

CoBpemeHHast cTpaTerus COXpaHeHHsI M aKTUBHOT'O MCIIOIb30BaHUs T€HETHYECKUX PECYPCOB
pacTeHuil J0JKHA CTPOUTHCS C YUETOM IBOJIOLUM KYJIBTYPHOH (DIOpHI, CBI3aHHOW C M3MEHe-
HUSMU B Oumocdepe, a Takke NPOrHO3UPOBAHMM U TMPEAOTBPALLIEHUU IMOTEPh 0CO00 IIEHHBIX
BUJIOB U (GopM pacTeHuil. B mociennue necstunerus Bce OOJbIle OUIYIIAETCS HEOOXOIUMOCTD
YCUJIEHHS MEp IO COXPAHEHHIO CTapOJAaBHUX COPTOB M €CTECTBEHHBIX MOMYJIALUN B MPUPOIE
(in-situ), a Takke B reHOaHKaX M KOJUIEKIMAX HAYYHO-HUCCIIEOBATENILCKUX YUPEKICHUNA (ex-
Situ), KaKk MOTEHLUATbHOT'O UCTOYHHKA T€HETHYECKOro oborameHus 1 3pPeKTUBHOTrO UCTIOIb30-
BaHUS COBPEMEHHOI'O T'€HO(OHIA CeIbCKOXO3IUCTBEHHBIX KyJIbTYp. B CBSI3M ¢ 3THM, BakHOE
3HaYeHHUe NMPUOOPETAIOT TOUHbIE METOAbl HACHTU(UKAIIMY U PETUCTPALIUU TeHODOH 1a.

Hamnmonanenas nonutuka PecryOnuku VY30ekucTaH HalpaBlieHa Ha pa3BUTHE DPaOOTHI,
MIPOBOAMMON HAYUYHBIMH YUPEKICHUSIMU PECIyOJIMKH MO 00CIEeI0OBaHUIO TEPPUTOPHH, cOOpYy U
MIPUBJICUEHUIO HOBBIX OOPA3IOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYpP B KOJJICKIMM HWHCTUTYTOB,
KOMIUIEKCHOE M3Y4YeHHE U BbIJEJIEHME MCTOYHHUKOB IIEHHBIX MPHU3HAKOB JJIs CO3JaHMSI HOBBIX
COPTOB CEIbCKOXO03HCTBEHHBIX KYJIbTYD, PA3BUTHE CEMEHOBOJICTBA.

CymiecTByrole HbIHE KOJUIEKIIMM T€HETUYECKUX PECYpPCOB PAacTEHUIl B HAYUHBIX YUpexk-
NeHusX (ex-sifu) UMEIOT CTaTyC HAallMOHAJIbHON KoJuleKIMU. CeMeHHbIE KOJUIEKIIMH COCpeo-
TOYEHbl B XPAaHWIMUIIAX, a BETeTaTUBHO-PA3MHOXKAaE€Mble KOJUIEKIIMH COXPAHSIOTCS B BUJE
JIEPEBbEB U KyCTapHUKOB B TOJEBBIX YCI0BHsX. COCTaB KOJUIEKIMH NPEICTaBICH PEAKUMH U
MCYE3aI0UIMMH BUIAMU, MECTHBIMU (DOPMAaMHM 3TUX KYJBTYP U UX JUKOPACTYIIMMHU COPOINYaMH,
COOpaHHBIMHU B JKCIIEAMLUAX Ha TeppuTopuu LleHTpanbHON A3uu, a TakkKe MHTPOILYLUpPOBaH-
HBIMHM M3 JPYTUX CTPaH MHUpa COPTOOOpa3lamMH, KOTOpPbIE CIIY>KAaT MUCXOJHBIM MaT€pHAIIOM IS
CEJIEKIINM HOBBIX COPTOB.

3a mociegHWe TOoJbl BO MHOTHMX CTpaHaX MHpa CTaJd MPOBOJUTHCS MHOTOYHUCIICHHBIE
WCCIIEZIOBAHMS 10 aHAIU3y I'epMOIlIa3Mbl, JOKYMEHTHPOBAHUIO KOJUIEKLIUH M CO3JIaHHIO Oa3bl
JaHHBIX 10 TEHETUYECKUM pecypcaM pacTeHHil. B kpymHeHmmx cTpaHax MHpa, TakKuX Kak
CIIA, Kwurait, Uuaust, Poccust, Hapsity ¢ cOXpaHEHHEM KOJUIEKIMH B T€HOAHKaxX OCYILECTB-
JISieTCSl MOCTOSIHHOE JOKYMEHTHUPOBAHUE W MOHUTOPUHI reHodoHIa i ero 6oinee 3¢ dexTus-
HOT'O MCIIOJIb30BAHMS B CEJIEKIIMU.

3a nmocneaane roapsl DAO ObuH pa3zpaboTaHbl BaXKHBIE JOKYMEHTHI TJI00aTbHOTO 3HAYEHUS
U UX mepcrneKkTuBbl. llpu3HaBas BaXHOCTb OMOpPAa3HOOOpaA3Usi PECypcoB Ui YCTOHYHMBOTO
pasButus, B 1995 rony V3bexucranom noanucana Mexaynapoanas Konsenus o buonoruuec-
koM Pa3HooOpasun. HanmonanbHas cTpaTerusi cOXpaHEHHUs OMOJOTHYECKOro pa3sHooOpas3us
HUMEeT 1IeJIb - IIyTeM COXPAaHEHUS U YCTOWYMBOTO MCIIOJIb30BAHMS, 3allMIIATh U MOAJEPKUBAThH
Ouosiornueckoe pasHooOpasue Y30ekucTaHa, Kak TJIaBHEHIINH KOMIOHEHT €ro yCTOHMYMBOIO
pa3BuTHsl Ha OJaro HBIHEIIHETO W OyMyIIMX TMOKOJCHHH BCEX €ro XUTele. Y30eKucTaHoM
takxe noanucanbl «I mobGanbuelii [Tnan JleiicTBuil MO COXpaHEHUIO U YCTOMYMBOMY HCIIOJIB30-
BaHHIO T€HETUUECKHUX PECYPCOB PACTEHHI IJIsl TPOJOBOIBCTBUS U CEIBCKOro X03sicTBay (1996)
U JpyTue BaKHbIE MEXIYHapOAHbIE JOKYMEHTHI, HAllpaBJICHHbIE Ha aKTHUBHU3AIMIO PabOT IO
COJICHCTBUIO COXPAHEHUIO FT€HETHUECKHUX PECYPCOB PACTEHUI AJi MPOIOBOJILCTBUS U CEIBCKOTO
xo3gaicTBa. [{ng ocymiecTBieHUs 3ajad, OTPAKEHHBIX B ITHX JOKyMEHTaX, HEOOXOAUM mepe-
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CMOTp CYUIECTBYIOIIMX METOJOB MOJAXOJa K HM3yUYeHUI0 U 3(PPEeKTUBHOMY HCHOIB30BAHUIO
TCHETHYECKUX PECYpPCOB CEIIbCKOXO3SHUCTBEHHBIX KYJBTYpP, a TaKKe HCIIOIb30BaHUE HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH, KOTOPbIE BHEAPEHBI BO MHOTHX 3apyOeKHBIX CTpaHax.

Ienernueckuii GoHA CEMTBLCKOXO3SIMCTBEHHBIX KYJIbTYP, COCPEIOTOYCHHBIN B Y30eKucTaHe,
UMEEeT CTPATErHMYeCKyl0 3HAYMMOCTh, OINPEAETSIONIYI0 MPOJIOBOJILCTBEHHYIO 0€30MacHOCTh U
HacuuThIBaeT Oojee 88 Thicsy 0OpasnoB. 'eHooHA pacTeHH, COXPAHAIOMUXCS B KOJUIEKIIUSIX
HAy4YHO-UCCIIEI0OBATENbCKUX YUPEKACHUN (ex-sifu), COCPEIOTOUEH B 15 HAyUHBIX yUpEXKICHUSX,
r7le UMEeTCsl 3HAUYMTENbHBIH 00beM HMHpopManuu o HeM. OjaHaKo, 3Ta Hay4dyHas MH(OPMAIHS
pa3po3HeHa, UMeeT pa3Hble popMaThl U XPAHUTCS B MIeUaTHOM BUje Ha Oymare. B coBpeMeHHBIX
YCIIOBUSIX Takod crocod coxpaHeHus nHpopmanuu He dP(HEKTUBEH, YCIOXHSAET padoTy o
aHanmm3y U 00paboTKe JaHHBIX U TpeOyeT MHOTO BpeMeHH. Takke UMeeTCsl PUCK YTepH IICHHOM
uHGOpPMAaLUU TIPH HETPEeBUICHHBIX 00CTOATENbCTBAX (nodtcap, HaA6oOHenus u Op.), TaK Kak
nyOnetHas nHpopMalus He coxpansiercs B Apyrux mecrax (Abdullaev F.Kh., 2013).

B Hacrosiiee Bpemsl MPaBUTENBCTBOM PECIyONUKUA TOIICPKUBACTCS MEPEX0]] K HOBBIM
WHQPOPMAIMOHHBIM TEXHOJIOTHSIM, CIIOCOOCTBYIOIIMM Pa3BUTHIO CTPAaHBI M BBIXOJY Ha MEXKIY-
HapoJHyI apeHy. OaHako 3Ta paboTa HAXOAUTCS TOJBKO HA HAYAIBLHOM JTale, W €Ile HeT
HEOOXOIMMOUN METOJIOJIOTHH C YYETOM CrelupUKH paboThl ¢ TEHO(POHIOM PACTEHHI B OTIEIb-
HBIX HAYYHBIX YUPEXKACHUAX pecrnyOnuku. OTCyTCTBUE LEHTPATM30BaHHOW HMH(OPMAIMOHHON
0a3pl JaHHBIX IO TEHETHYECKUM pecypcaM pacTeHHd B pPecryOMKe HE IO03BOJISIET YYCHBIM
OTepaTHUBHO MOMOMpPATh IICHHBIA HCXOIHBIM MaTepual ¢ HEOOXOJUMBIMH MpH3HAKAMHU IS
YCKOPEHHOTO CO3[aHHUsSI HOBBIX BBICOKOKAYECTBEHHBIX COPTOB PA3IIMYHBIX CEIBCKOXO3SIHCT-
BEHHBIX KyJIbTYp U Pa3BUBATh APYTHe HANIPABICHUS OMOIOTHYECKON HAYKH.

[Tepexo OT OYMa)KHOW TEXHOJOTHH K HOBBIM KOMITBIOTEPHBIM HH(POPMAITMOHHBIM TEXHO-
JIOTUSIM BBI3BaH HEOOXOJUMOCTBHIO YCKOPEHHOTO aHallu3a COXPaHSEMOW TepMOIUIa3MBbl IS
KOMIUIEKCHOTO TOA00pa HYXXHBIX MPHU3HAKOB W CBOHCTB T'epMOIIa3Mbl IS CKOPEHIIETOo
CO3/1aHUS HEOOXOJMMBIX BBICOKOKAYECTBEHHBIX COPTOB PAa3IMUYHBIX CEIhCKOXO3IHCTBEHHBIX
KyJnbTyp. BHenpenne nHGOpPMAMOHHON TEXHOJOTHH IO TEeHO(OHIY pacTeHHH pecIyOIuKu
MO3BOJIUT YCKOPUTh HAYYHO-TEXHUYECKUI MPOTrPecc, BBIBEAET PeCcnyOInKy Ha MEXIyHAPOIHYIO
apeHy M 00eCIeYnT IKOHOMHUYECKYIO BBITOITY.

BaxxHoe 3HaueHHe MMeEeT NpOBEIEeHUE KOMIUIEKCHBIX HCCIIEOBAHHUM 1O COCTaBy T'€HETH-
YECKHX PECypCOB PACTEHH, MMEIOIUXCS B KOJUICKIMAX HAYYHBIX YUYPEXKICHHHA peciryOnnKw;
pa3paboTka MeXaHU3MOB HH()OPMAIIMOHHOTO aHaIH3a TeHOPOH/Ia; CUCTeMAaTHU3aIIUs XapaKTepHUC-
TUK TE€pPMOILJIa3Mbl; MOJydyeHHE HeoOXoauMol HHQOpMAIMK MO 3ampocy C IeNblo mojadopa
HEOOXOUMBIX MPU3HAKOB JIJISl CEJICKIIMOHEPOB U MCCIIEI0BATENeH; KOHIICHTpaIUs nH()OpMaLun
C TIOMOIIBIO AJIEKTPOHHOW 0a3bl TaHHBIX, a TaK)Ke BBIXOJ[ PECITyOIMKH Ha MHPOBYIO apeHy IO
MH(GOPMAIIMOHHBIM TEXHOJIOTHUSM B 00JIACTH CENTbCKOXO3MCTBEHHON HAYKH.

MATEPHAJIbI 1 METO/Ibl UCCJEJOBAHUN

OOBeKTOM HCCIEeIOBAHUN CIIy)KUT MUPOBOM TNeHO(OHI CETbCKOXO3SAWCTBEHHBIX KYJIBTYD,
coxpaHsemblii B HayuHo-mccenoBaTenbckOM WHCTUTYTE PACTEHHEBOACTBA (paHee umenyemvlil
Cpeoneasuamckuii  unuan Bcecoio3no2o HAyyHO-UCCIe0068AMENbCKO20 UHCMUMYmM pacme-
nHueeoocmea umenu H.U.Basunosa, CA® BHUHP), HacauThIBaIOMMKA CBBIIIE 43 ThICSY 00pas3-
1oB Oonee 100 cenbCKOXO3SHUCTBEHHBIX KYJIBTYp, B T.4.: 3epHOBbIe- 21969 00p., TexHuueckue-
11068 06p., oomebaxueBbie- 5755 00p., WI0M0BEIE U BUHOTPaA- 3906 oOp. u apyrue Kyib-
Typsl- 6011ee 500 o6p. Komiekunonnsle 00pasipl CEMsIH OAHOJIIETHUX KYJIBTYP COXpAHSIOTCS B
ceMeHHOM ['‘eHOaHKe B pEryJIHPYEMBIX YCIOBHSIX CpPEIHECPOYHOTO XpaHeHus. OOpasiisl
BEreTaTUBHO-PA3MHOKAEMbIX OBOIIHBIX, TEXHUUYECKHUX, II00BO-ATOJHBIX KYJIbTYp U BUHOIPAaa
COXPAHSIOTCS B MOJIEBBIX TeHOAHKAaX B €CTECTBEHHBIX YCIOBHIX. CEMEHHBIE KOJIICKIIMH COCpe-
JIOTOYEHBI B XPAaHWIMIIAX, a BEreTaTUBHO-PAa3MHOKAEMble KOJUIEKIIMM COXPAHSIOTCS B BHUJE
JIEPEBBEB M KyCTAPHHUKOB B IOJIEBHIX YCIOBUSX. COCTaB KOJUICKIIMH IMPENCTAaBIICH PEAKHMHU M
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MCYE3aI0UIMMH BUJAMH, MECTHBIMH (OpMaMU U AUKOPACTYIIUMHU COPOAUYAMHU KYJIBTYPHBIX
pacTeHmid, COOpPAaHHBIMH HAyYHBIMH SKCICTUIUSAMU Ha Tepputopuu LleHTpansHOW Asum, a
Tak)ke MHTPOAYLHPOBAHHBIMH 00pa3llaMy U3 IPYTHX CTPaH MUPA, KOTOPBIE CIY>KAT UCXOIHBIM
MaTepuaIoM JIJIsl CEJIEKIIMUA HOBBIX COPTOB.

WucTpyMeHTOM ISl aHayM3a TeHOOHIa PACTeHU SIBISETCS KOMIIbIOTEpHAs MporpaMma
«CAC-DB», pazpabotanHas cnenuaibHo Juisi cTpaH lleHtpanbHON Asum u 3akaBkasbs. B
porpaMMe 3ajI0’KeHbl OCHOBHBIE MPUHIHUIBI co3nanust 0a3bl naHHbIX MKAPJIIA u BUP ¢
Y4€TOM HAIIMOHAIBHBIX 3HAHWW W Tpagumwid. s co3manus WHOOPMANMOHHONW 0a3bl JaHHBIX
HEOOXOUMBIM YCIIOBHEM SIBIIsieTCSl cOOp, aHAIM3 U CHCTeMaTu3alus MHPOpMaIUuu, XpaHEeHHE,
obpaboTka u ee rhdexTrBHOE UCTIONB30BaHUE. [ TOKYMEHTHPOBAHUS HCIONb3yeTcs UHDOP-
Malusi U3 TOJIEBBIX U J1a0OPaTOPHBIX KYPHAIOB, POPMBI IKCIIEAUITHOHHBIX COOPOB 00PA3IOB, a
Takke OMyOIMKOBAaHHBIA B MEYATH MaTepuan Mo TreorpaduyecKkuM, KIUMaTHUYeCKHM, TaKCOHO-
MHUYECKUM M JIPYyTHM JaHHbIM. KoaupoBaHue MaHHBIX MPOBEICHO MPH IMOMOIIM HAITMOHAIBHBIX
KIIacCU(UKATOPOB, pa3padOTAaHHBIX HA OCHOBE MEXIYHapoIHBIX KiaccudukatopoB CIOB ¢
ucnonb3zoBanueM 10 100 geckpunTopoB, COCTaBICHHBIX MO 9-0ammpHOU 1mkaie (LlleBoB u mp.,
1994, 1995; Paintingetal., 1995; A6aymnaes, 2002; 2007; 2013).

PE3YJBbTATHI UCCJIEJTOBAHUN U UX OBCYKJIEHUE

JloKyMeHTHpOBaHHE MHPOBOTO TeHO(OHMIA SBISETCS OCHOBOW (DYHKIIMOHUPOBAHMS T'€H-
0aHKa pacTeHHii, BBICTYNAas B KAYECTBE BAXHEHUIIETO dJIeMeHTa (OPMHUPOBAHUS TEHETHYECKOTO
pa3zHoo0pa3us HalMOHANBHOU Koyutekuuu (A6aymraes, 2002). bonpmioit 00beM HAKOMIIEHHBIX
TAHHBIX, IOCTOSIHHOE PacIIUpeHUe KOJUIEKIIMI MUPOBBIX PACTUTEILHBIX PECYPCOB, YIyOJIeHue
METOJIOB aHajM3a TpeOyeT COBEpIIEHCTBOBAHUS HOBBIX NOAX0n0B. B Hayuno-uccrnenosa-
TEJBCKOM WHCTUTYTE PAaCTCHHEBOJCTBA MMEETCS 3HAUYHUTENBHBIA 00heM MH(OpMAIUs O TeHO-
¢donne pacrenunit. OTCyTCTBHE LIEHTPATM30BaHHONW MH()OPMAIMOHHON 0a3bl TaHHBIX MO T€HETH-
YECKHM PECcypcaM CebCKOXO3SHCTBEHHBIX KYJBTYP HE MO3BOJISIET YUECHBIM ONEPATHBHO TMOAOH-
paTh LEHHbIM UCXOAHBIM MaTepHal ¢ HEOOXOJAUMBIMU NMPU3HAKAMH JUIS CO3/IaHUSI HOBBIX BBICO-
KOKa4eCTBEHHBIX COPTOB DPAa3JIMYHBIX CEIbCKOXO3SIHCTBEHHBIX KYJIBTYp W pa3BUBaTh JAPYTHE
HanpaBieHuss Ouonorndeckoi Hayku. s TOKyMEHTHpoBaHMsA Obla MCIOJIb30BaHa HH(OP-
MaI¥si U3 TIOJIEBBIX M J1a0OpaTOPHBIX JKypHAIOB, (DOPMBI IKCIICUIIMOHHBIX cOOpOB 00pa3IoB, a
TaKXe OMyOJMKOBAHHBIA B TMeYaTH MaTepHaj Mo reorpaduiyeckuM, KIMMaTHUYeCKHM, TaKCOHO-
MHUYECKHUM U IPYTHM JTaHHBIM.

Xapakrtep nepBUUHON HH(POPMAIIMK O PACTUTEIILHOM MaTepuale, TEXHOJIOrus ee 00paboTKu
W XpaHEHHs, a TaK)Ke HAINpPABIICHHUS €€ HCIIOJb30BaHUS, ONPEACISIOT CTPYKTYpPY W (QDyHKIHH
KOMIIbIOTEPHO# 0a3bl JaHHBIX. TUIOBOW BapuaHT MH(POPMALMOHHOTO O0ECTIeYeHUsI TaKOH Oa3bl
TAHHBIX JTOJDKEH COAEP)KaTh IMepeueHb PETUCTPHPYEMBIX XapaKTePHCTHK, HA0Op CITy)KeOHBIX
MH(POPMAIMOHHBIX TIOKa3aTeseH.

Pa3pabotrka HanuonanbHON HH(OPMALIMOHHOW CHUCTEMBI 1O T'€HETHMYECKHM pecypcam
pacTeHuil CKaibIBaeTCss U3 MHOTUX 3TamoB. J[JIs1 4eTKOro mpeacTaBiIeHusl coaep kaHust nHpop-
MAaI[MOHHON CHCTEMBI, HEOOXOJAUMO COCTABUTH MEPEUCHb MPUOPUTETOB IS JOKYMEHTHPOBAHHS
U cxeMy ee pa3paboTku. Bo-mepBbIX, HEOOXOIUMO OINPEIeUTh 3TAIbI CO3/1aHUs HMH()OPMAIOH-
HOW CHUCTEMBI, YTOOBI TIOCIIEIOBATEIFHO U TUTAHOMEPHO OCYIIECTBIIAATE €€ co37janne. Bo-BTOPHIX,
HEO0XO/IUMO PACKPBITh COJEP)KAHUE Ka)JIOTr0 3Tala, B CBSI3U C KOTOPHIM CIIEAYyeT MPOBOIUTH
MIPAKTUYECKYIO paboTy MO €€ CO3AaHHUIO.

OcHOBHBIMU 3TanamMu cosjanus HanumoHanbHOM MH(OPMAIIMOHHONW CHUCTEMBI SIBIISIOTCS:
1) u3yueHue wumeromelics MHGOPMaLMK OpraHMu3alUi-IepKaTesiedl TeHEeTUYECKUX PECYpPCOB
pactenuii; 2) pazpaboTka TpeboBaHuil k uHpopmaium; 3) cOop uHpopmamu; 4) XpaHeHHE U
ynpasiieHue umHpopmauuei; 5) odHapoaoBaHue HWH(OpManuu; 6) MOHMTOPUHT; 7) ydacTHE B
CO3JIaHMH MEXTyHapOAHOI cucTeMbl oOMeHa HH(opMaIei mo reHoQpoHAy pacTeHUH.

H3zyuenue umerowelica ungopmayuu y JIepKaTelneil TeHEeTUYECKUX PECypCOB PACTEHHH
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BKJIIOYAET: @) YTOUHEHHUE MEepeyHs KyJbTyp; 6) MHBEHTapu3alus UMeroleiics nHpopMayu mno
TeHOQOHIY PACTEHHIA; 6) M3yUeHHE UMEIoIIeicss HHQOpPMAIMK U ONpE/IeICHUE BO3MOXHOCTH
MCIOJIb30BaHUS.

Paspabomxa mpebosanuil k uHghopmayuy O TEHETHUECKUM PECypCcaM pacTEHUH BKIIIOYAET:
@) cocTaBjleHHE OOLIeH CTPyKTYphl MH(POPMALUU; 0) ONTUMH3ALUSA CTPYKTYpbl MH(OpMAIHH;
8) COCTaBJICHHE aHKETHBIX JAaHHBIX (deckpunmopos) nns coopa uHpOpMAIHK; 2) 00CYXKICHHE,
ONTUMM3ALMS U IPUHATHE aHKETHI; 0) COCTABICHUE METOAUKH cOOpa HHPOpMALIUH.

Coop unghopmayuu BKIIOYACT: a) UCTIONB30BaHUE UMEIOLIeics nHpopMaIu 1mo reHooHIy
pacteHnuii; 6) c6op nHpopMaLMK B COOTBETCTBUH C YTBEPKIACHHON aHKETON M METOJUKOM.

Xpanenue u ynpasnenue ungopmayueti o TEHETUUYECKUM pecypcaM pacTeHUil BKIIOYAET:
@) TOJIy4€HNE aHKETHBIX JAHHBIX; ) dKCIEPTHU3a aHKETHBIX JAHHBIX; 6) MPOEKTUPOBaHUE 0a3bl
JAHHBIX B COOTBETCTBUU C AHKETHBHIMHM JaHHBIMM; 2) BBEJIEHHE IaHHBIX B CO3JaHHYIO 0a3y
JTAHHBIX; 0) anmpoOupoBaHKWe 0a3bl JAHHBIX; €) OTJIaaAKa 0a3bl IAHHBIX; J#C) OTPAOOTKa METO/OB
3aMThl 0a3bl JAaHHBIX OT HECAHKIIMOHMPOBAHHOTO JIOCTYNa W MHPOLEAyphl JOCTyma K Oase
JAHHBIX; 3) 00yUeHNEe HaBbIKaM pabOThI ¢ 0a301 JaHHBIX IO TeHOGOHTY PaCTCHUH.

Ob6Hnapooosanue ungopmayuy BKIIOYAET: a) CO3[JaHNE JIOKAJIbHOW KOMITBIOTEPHOI CEeTH 10
TeHETUYECKUM pecypcaM pacTeHUl Mexay MnapTHepaMmu; ©6) anpoOUpoBaHME U OTJIAJKa
JIOKAJIbHOM KOMITBIOTEPHOM ceTH; 8) 00yueHue paboTe B JTIOKAIbHOM CeTH.

Monumopune BKITIOYAET: a) OPraHU3alli0 MOHUTOPUHTA TEHETHUECKUX PECYPCOB PACTEHU;
0) oTpabOTKy MpOLEAYPHI TOTIOJIHEHHsI 0a3bl JAHHBIX HOBOW MH(pOpMalnei.

Yuacmue 6 cozoanuu medcoynapoonou cucmemvl obMmeHa uH@opmayuel BKIIOYACT
nepefauy HarmpoHanbHOM 6a3bl JAHHBIX 10 TEHETMYECKUM pecypcaM PacTeHHH Il yCTaHOBKH
ee B cetu MIHTEpHeT.

['maBHas 1enp KOJUIEKLMU IepMOIlIa3Mbl U €€ COXpPAHEHHUs SIBIISICTCS €€ MCIOJIb30BaHUE B
yIIydIlIeHuu KyJabTypbl. MccienoBanus pa3HooOpa3HOl repMOIUIa3Mbl TakKe HMEIOT 3HAUE€HUE B
O0BSICHEHUM TaKCOHOMHUYECKOTO CTaTyca W 3BOJIOIMOHHON 3aBHCHMOCTU MEXIYy BUJAMHU U B
npenenax ogHoro Bujaa. Kitou K ycrnemrHoMy HCIIOJIb30BAHHUIO U3MEHYMBOCTU TpeOyeT 3HaHUs
00pa31oB TepMOIUIa3Mbl, UMEIOIINX JKeaTeNbHbIe MIPU3HAKH, U 3TO TpeOyeT CUCTeMaTHUeCKOM
XapaKTePUCTUKU M OIEHKH. XapaKTEepUCTHKA U OLIEHKAa 00ecredyrBaeTcsl TUarHOCTHYECKUMHU
JECKpUNTOPaMHU Ul KaKJJOr0 MHAMBHIyaJbHOro obOpasia. Takue nTuarHOCTUUECKUE MPU3HAKH
JAl0T BO3MOXHOCTH CIEAUTHh 32 O0pa3loOM U IMPOBEPATh €ro I'eHETHYECKYIO LIEeJOCTHOCTH 3a
NIEPUOJT MHOTOJIETHETO XPaHEHMUS.

HeoOxoaumpiM ycroBHeM Ui MX HAIJIEXKAIIETO COAEpKAaHMS, COXPAHEHUS M HUCIOJIb30-
BaHUS SBISETCS CHUCTEMAaTHUeCKash XapaKTepPUCTHKAa M OLEHKa 00pasloB TIepMOIUIasMbl H
JOKYMEHTUPOBaHUE 3TOM MHPOpMAIUU. DTU aCMEKThl HE MOJYyUUIN COOTBETCTBYIOIIETO BHUMA-
HUS BO3MOXXHO M3-3a HEXBATKM oOMeHa HMHQOpMalueil cpenu opraHuzaluii, AyOJIupoBaHMS
o0pastoB (exmoyas 0yoremot). Ilpu3Haku ¢ 0COOBIMU BapHaAIlUSAMH SBISIOTCS TIPEAOYTHTEb-
HBIMHU JUISI XapaKTEPUCTUKH, B TO BPeMs, KaK U KaueCTBEHHbIE M KOJIMYECTBEHHBIC NMPHU3HAKH,
BKJIFOUEHHBIE B CIIHCOK JECKPUIITOPOB, MOTYT OBbITh MCHOJIb30BaHBI JIJISl OLIEHKH T'€HETUYECKOM
JUBEPreHul 1 3PQPeKTUBHOrO oOMeHa, cpaBHEHHs U coxpaHeHus. CIHCOK JIeCKpPHUIITOpPOB
COJIEP’KUT MOJPOOHYI0 MHPOpMAIUIO MOo: /) MacHOPTHBIM JaHHBIM; 2) XapaKTepUCTHUKaM U
NpeBapUTENIbHON OlleHKe; 3) AajbHEWIIed XapaKTepUCTHUKE U OLEHKe; U 4) YIpaBJICHUIO.
Wudopmarmss M0 MacnopTHBIM JTAaHHBIM, KOJUICKIHSM, XapaKTePHCTHKAM W IPeIBapHTEIBHOM
OLIEHKE paccMaTpUBaeTCsl KaK MUHUMYM JaHHBIX, KOTOPbIE JOJDKHBI OBITH JOCTYIHBIMU IS
mo0oro obpasia.

Takum 00pa3zoM, TOKYMEHTHpPOBaHHE M (OPMHUPOBAHUE HH(DPOPMAIMOHHOW CHUCTEMBI II0
TeHETUYECKUM pEecypcaM CelIbCKOXO3SIIICTBEHHBIX KYJIBTYp SBISETCS HACYIIHOM HEoO0Xoau-
MOCTBIO U €€ cielnyeT pa3BuBarh. [loaToMy, yriayOiieHrne MEeTO0B aHanu3a TpeOyeT MCIOJIb30-
BaHHS HOBBIX TEXHOJIOTMM ymHopsaodeHHs WH(OpMalK{, COBEPILIEHCTBOBAHUS CIIOCOOOB €€
XpaHeHus U 00paboOTKH.
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HarmmonansHas uHboOpMalmoHHas cucTeMa MO T€HETHYECKHM pecypcaM CelbCKOXO3SUCT-
BEHHBIX KYJIbTYp, chopmupoBaHHas B HaydHO-HMCCIIEOBATENILCKOM HMHCTUTYTE pacTeHHeE-
BOJICTBA, COCTOUT U3 12 TaOMIl ¥ BKIIOYAET LIEHHYIO0 HH(OPMAIIUIO O COCTOSIHUU COXPAHIEMOT0O
B pecrmyOsmke reHodonma (Aomymmaes, 2007). Huke mpuBOIMUTCS KpaTKas XapaKTEpPHCTHUKA
3TuX Tabmuil. Tabmuia «Accession» SBISETCS OCHOBHOM M BKIIIOYAeT MACMOPTHHIE JaHHBIE 00
oOpasiie B cucteme no 24 neckpuntopam. B tabmune «Id numby» umerotcs uaeHTHPUKAINOH-
HBIE IaHHBIE O HA3BaHMIX U/UIM HOMEpax 00pas3IoB C YKa3aHUEM MECT, IJIe OHU UCIIOJIb3YIOTCS.
Tabmuma omucana nmo 5 meckpunrtopam. Tabnwma «Stock» BkItOuaeT naHHbIe 00 ydere, coc-
TOSTHUH, KOJIMYECTBE, KU3HECIIOCOOHOCTH, CTPaxoBOM IyOiuKaTe oOpaslloB M MecTe, Iie OHH
coxpaustoTcs. Benercs qokyMeHTHpoBaHUE JaHHBIX 10 20 JeCKpUNTOpaM U CO31aETCs KOMIbIO-
TepHass 0a3a JaHHBIX oOpasnoB coxpaHseMbix B ['enOanke. Tabmuma «Taxon» comepx uT
TaKCOHOMHYECKHE JIaHHBble OOpa3loB, OMUCAaHHBIX Mo 29 neckpuntopaMm. B  Tabmuie
«Taxonchange» TpUBOIATCS UCTOpPUYECKHE NaHHBbIE 00 M3MEHEHHSIX TaKCOHOMHYECKUX Ha3Ba-
HUMl 00pa3noB no 5 geckpuntopaM. Tabmuna «Cropnames» BkI04aeT MHGOpMaIHio 06 o0mux
Ha3BaHMSIX TAKCOHOB/KYJBTYp Ha pa3iIM4YHBIX S3bIKaX M OmHcaHa 1o 3 aeckpunropaM. Tabmuma
«Colsite» BKIJIIOYAET JAaHHBIE O MECTHOCTSX, II€ POBEIEHBI KCIETUIIMOHHbIE 00CIeJOBaHUS U
cOopsl 00pa3oB. JTa yacTh 0a3bl JaHHBIX BKIOYaeT 25 neckpunrtopoB. Tabmuna «Country»
conepxkutT konbl ISO u HazBanus 142 cTpaH Mupa Ha pa3iIMYHBIX S3bIKaX, a TakKe Ha3BaHUs
pernoHaNbHBIX Teorpaduueckux rpymi. JlaHHble omwcansl mo 10 geckpunropaM M coaepkaT
259 3anuceil. B tabmuue «Cooperator» cobpana uHdopMaiys o Junax-kKoonepatopax (opea-
HU3AYUA-OOHOD, KOJIEKYUOHED, auya, nepeoarowue cepmoniasmy u m.o.). OHa omnucana mo 8
neckpuntopaM. [lanHas Tabnmuma TecHO cBsizaHa ¢ Tabmuumamu «Breeder» u «Collectory.
Tabmuma «Breeder» comepKHUT KOJbI CEJIEKIIMOHEPOB, CO3JAaBIIMX COpPTa, TMOPHUABI, JIMHUU U
JpyTue MaTepuabl, MOJydeHHbIE SKCIIEPUMEHTaIbHBIM ITyTeM. B Tabnuie «Collectory» nmerotcs
KOJIbI JIWI], y9aCTBOBABIIMX B SKCIEAUIIMOHHBIX 00ceoBaHuAX U cOopax oOpa3ioB. B Tabmmie
«Pedigree» coOpana nHdopMarysi 0 poJ0CIOBHOM, onucaHHble 0 6 aeckpuntopaM. B tabmuie
«Accpicturey», conepxanieit 3 n1ecKpunTopa, IpuBOAUTCS omucanue (Gororpaduii oOpasoB U UX
MecTOHaxoXeHue B cucreme. Tabnuma «Notes» BKIO4aeT 3 AeCKPUNTOpa U COAEPIKUT JOMOJI-
HUTETBHBIE CBEJCHUS 00 00pa3Iax.

Crnenyer OTMETHTb, YTO BeAETCS paboTa MO KOMILJIEKCHOMY M3YYEHHUIO, CHCTEMaTHU3aluu
WHPOPMAIIUU U CO3/IaHUI0 KOMITBPIOTEPHBIX 0a3 JaHHBIX MO0 T€HETHYECKUM PECYPCaM CeTbCKOXO-
3MCTBEHHBIX KYJBTYp, a TAKXKe MO pa3paboTKe TEOPETHUECKUX U METOJIOJIOTHUECKUX TOAX0/I0B
TSt co3aanus HarmoHanbHOM 6a3bl JaHHBIX M MEXaHU3Ma HH(POPMAITMOHHOTO OOMEHa.

BbIBO/IbI

JIOKyMEHTHPOBAaHWE MHPOBOTO TeHO(OHAA CEIbCKOXO3SHUCTBEHHBIX KYJIBTYP Ha OCHOBE
WCIOJIb30BaHUsl MH(DOPMAIIMOHHOW TEXHOJOTHUU MO3BOJIUT YCKOPEHHO CHUCTEMATH3UPOBATh U
aHATM3UPOBATH WH(OPMAIIUIO, TTOBBICUT d()(PEKTUBHOCTE COXpaHECHHMSI, TOKYMEHTHUPOBAHHUS, YTI-
paBJICHHS U UCTIONB30BaHUs TeHO(OHIa PACTeHUN TTOCPEACTBOM HallaKUBAHUSI 0OMeHa HH(OP-
Malield U TepMOIUIa3MOM, a TakXe IO3BOJHUT OCYIICCTBIATH COTPYJAHWYCCTBO B TII00ATHHOM
Macmrabe, KoTopoe obecreuuT 3PGEeKTHUBHOE UCTOIB30BAaHUE IIEHHOTO reHooHIa Ha Oyaro
OyIyIIuX MOKOJICHUH.
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INFORMASIYA TEXNOLOGIYASININ iSTIFADOSINO OSASLANAN KOND TOSORRUFATI
BiTKILORININ GENETIK EHTIYATLARININ SONODLOSDIRILMOSI

F.X.Abdullayev
Ozbakistan Bitkicilik Elmi Tadgigat Institutu

Diinya genofondunun sanadlosdirilmasi, milli kolleksiyanin genetik miixtolifliyinin formalagsmasinda
mithiim element kimi ¢ix1s edan bitkilorin genbankinin asas funksiyasidir. Yigilmis molumatlarin boytik
hacmi, diinya bitki ehtiyatlar kolleksiyalarinin daim genislonmasi, analiz metodlarinin dorinlogmasi yeni
yanagmalarin tokmillogdirilmesini tolab edir. Kond tosarriifat: bitkilorinin genetik ehtiyatlart hagqinda me-
lumat sistemlorinin formalagdirilmasi vo sonadlosdirilmo asas zoruratdir vo inkigaf ilo izlonilir. Buna gora
tohlil metodlarinin darinlogsmoasi malumatin toskili ii¢iin yeni texnologiyalarin istifadesini, onun saxlan-
masi1 vo emalt metodlariin tokmillagdirilmasini talab edir.

Bitkigilik elmi-tadqiqat institutunda kond tesorriifat1 bitkilorinin genetik ehtiyatlarina dair sanadlos-
dirms vo molumat bazalarinin yaradilmasi iglori aparilir. Malumat bazalarinin inkisafi iiglin zoruri sortlor
molumatlarin toplanmasi, tohlili vo sistemlosdirilmosi, saxlanmasi, emali vo ondan somaorali istifadadir.
Bitki materiali haqqinda ilkin mealumatlarin tobisti, emal1 vo saxlanmasi texnologiyasi, homginin istifads
istiqgamoti kompiiter molumat bazasinin qurulusunu vo foaliyyotini miioyyonlogdirir. Bu ciir molumat
bazalarmin informasiya tohliikesizliyinin tipik bir variantinda qeyds alinmig xiisusiyyatlorin siyahisi,
xidmat molumat gostaricilari toplusu olmalidir.

Kond tosarriifat1 bitkilorinin genetik ehtiyatlarma dair Milli informasiya Sisteminin inkisafi bir ¢ox
marholodan ibaratdir. Informasiya sisteminin mozmununu otrafl sokilde taqdim etmok moqsadi ilo sonad-
logdirmo {igiin prioritetlorin siyahis1 vo onun inkisaf sxemini tortib etmok lazimdir. Milli Informasiya
Sisteminin inkisafinin osas morhaloalori agsagidakilardir: 1) bitkilorin genetik ehtiyatlarina sahib olan togki-
latlar tiglin mévcud olan mslumatlarin dyronilmasi; 2) informasiya toloblorinin hazirlanmasi; 3) molu-
matlarin toplanmast; 4) molumatlarin saxlanmasi vo idars edilmasi; 5) informasiyanin yayilmasi; 6) moni-
toring; 7) bitki genofondu haqqinda beynslxalq mslumat miibadilasi sisteminin yaradilmasinda istirak.

Belalikls, informasiya texnologiyalarinin istifadasine asaslanan kend tesarriifati bitkilsrinin global
genofondu iigiin Milli Informasiya Sisteminin formalasdiriimasi vo sonadlosdirilme molumatlarin miin-
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tozom sokilda sistemlogdirilmasi vo tohlil edilmasi, molumat vo riiseymmplazmasinin miibadilasi yolu ilo
bitki genofondunun miihafizosinin, sonodlosdirilmosi, idare edilmosi vo istifadosinin somorsliliyini artir-
maga, homginin golocok nasillarin xeyrina doyarli bir genofondun samarali istifadasini tomin edacak qlo-
bal miqyasda amokdasliga imkan veracokdir.

Acar sozlar: kond tosorriifati bitkilori, bitki genetik ehtiyatlar:, genofond, kolleksiya, sanadlasma,
moalumat bazasi, xiisusiyyatlori

DOCUMENTATION OF GENETIC RESOURCES OF AGRICULTURAL CRPOS
ON THE BASIS OF USE OF INFORMATION TECHNOLOGY

F.Kh.Abdullaev

Uzbekistan Research Institute of Plant Industry

Documentation of the global genepool is the main function of the genebank of plants, acting as an
important element in the formation of genetic diversity of the national collection. The large volume of
accumulated data, the constant expansion of the collections of world plant resources, the deepening of the
methods of analysis requires the improvement of new approaches. Documentation and forming of
information systems on genetic resources of agricultural crops is an essential necessity and it is followed
by development. Therefore, the deepening of the methods of analysis requires the use of new technologies
for the organization of information, the improvement of its methods of storage and processing.

The work on documentation and forming of information databases on genetic resources of agricul-
tural crops is carried out at the Research Institute of Plant Industry. For the development of information
databases, the necessary conditions are the collection, analysis and systematization of information,
storage, processing and its effective use. The nature of primary information about plant material, tech-
nology of its processing and storage, as well as the direction of its use, determines the structure and
function of computer databases. A typical variant of information security such databases should contain a
list of registered characteristics, a set of service information indicators.

The development of the National Information System on the genetic resources of agricultural crops is
composed of many stages. For a detailed presentation of the content of the information system, it is
necessary to make a list of priorities for documentation and its development scheme. The main stages of
the development of the National Information System are: 1) the study of information available to
organizations-holders of — genetic resources of plants; 2) development of information requirements;
3) data gathering; 4) data storage and management; 5) promulgating of information; 6) monitoring;
7) participation in the development of the international system of exchange of information on the plant
genepool.

Thus, the documentation and forming of the National Information System for the global genepool of
agricultural crops based on the use of information technology will make it possible to systematically
systematize and analyze information, increase the efficiency of conservation, documentation, mana-
gement and use of the plant genepool through the exchange of information and germplasm, as well as
allow cooperation in globally that will ensure the efficient use of a valuable genepool for the benefit of
future generations.

Keywords: agricultural crops, plant genetic resources, genepool, collection, documentation,
database, characteristics
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